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TINH CHUYEN PGI CAC BON V| THEO HE S

Thé tich riéng
Luu luong thé tich

"1 sq.in. = 6,45 cm?= 0,645.10°m’ = 0,000645 n??

1. Chiéu dai 1 inch = 0,0254m
1ft. = 0,3048m
1 yard = 0, 914m
—— - 1 mile= 1609‘35 e e e e
2. Téc dd 1 mph{miles per hour) = 0,447 m/s
Gia toc 1 ftf min.{fpm)= 0,0051m/s
1 km/h = 0,278 mis
_ 1ft/s® = 0,3048m/s?
3. Dién tich
1 sq.ft = 0,0929 m?
1 8q mile = 2,580 km? = 2.590.007 rm°
. .| 1acre = 43,560 f! = 4.050 m*
4. Thé tich 1 cu.in = 16,3% cm= 16,39.10° m?

1 cufl = 2832 dm’ = 0,02832 m*

1 imp.gallon = 4,545 lit = 0,004546 m®

1 USA gallon (chat 1ong) = 3,785 lit = 0,003785 m®
1 USA gallon (chat khé) = 4,405 lit = 0,004405 m?
1 bushel {chat khé) = 0,0352 m?

1 cu.ft/ Ib = 0,06243 m* kg

1 cfmicu ft.f min} = 0,472 lit/s = 0,000472 m* s

5. Khéi lugng

Khdi lugng riéng

Luu lugng khai lugng
Lu lugng khéi lugng,
dian tich

1 b (pound) = 0,4536 kg

1 Zentner = 50kg

1 grain = 84,8 10° kg

1 ton{US long) =224Lb = 1016 kg
1 ton(US short) = 2000Lb = 907 kg
1Lb {mass} /s = 0,454 kg/s

1 cfm/ it = 5,01 ity sm?

1Lb/ ft! = 16,02 kgl m*

6. Lyc 1dyn =10 N

TkG=981N

11b {force) = 180z (force) = 4,45 N
7.4p suat 1 kG/ cm? = 1at = 98100 N/ m = 0,981bar
(1Nf m? = 1Pa) 1 bar = 100000 Nfm* = 100.000 Pa

1 mbar = 100Pa

1atm = 1,013 bar

1 mm H,0 =1kG = 9,81 Paim® = 0,098 mbar
1TmmHg=1Torr =133,2 Pa = 1,332 mbar

1 psi {Ib/ in’} = 6895 Pa = 0,06895 bar

11in Hg = 33,87 mbar = 3387 Pa

1in WG = ,0361 psi = 249,1 Pa

8.Cong, NhiE:-—t.I-L'rqng

1 kWh = 3600k

1kGm=981J

1kcal = 4 187 kJ

1 Btu = 1,055kJ

1Bt b = 2,326 kJ/ kg

1 therm = 10* Btu = 105,500kJ
1 quard = 10™ Btu = 1,05.10" kJ
1ft.lb (force} = 1,3558J

1 erg = kg m/s” = 10°J




NGUYEN bUC LGOI
GIAO TRINH
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NHA XUAT BAN GIAC DUC



Cang ty C8 phan sach Bai hoc — Day nghé — Nha xudt bén Gi&o duc gitf quyén
cong bé tac pham,

Moi £ chirc, ca nhén mubn st dung tac pham dudi moi hinh thire phéi duge sy dng y cla
chil ¢ hitu quyén tac gia.

161 - 2009/CXB/15 ~ 208/GD Mid sG : TB738Y9 — DAI



Trong nhitng nam géan day, cung véi su phat trién kinh t& cla c& nudc, nganh
diéu hoa khéng khi cing da cod nhtmg bude phat trién vugt bac va ngay cang trd
nén quen thudc trong ddi séng va sén xuat,

Ngay nay, diéu hoa tién nghi khdng thé thidu trong céc toa nha, khach sar,
vén phong, nha héng, cac dich vu du lich, van hod, y 1€, th& thao ma con ca trong
céc cén hG, nha &, cac phuong tién di lai nhu 6 16, tau hod, tau thuy...

Diéu hod céng nghé trong rnhilng ndm qua cung di hd trg dac huc cho nhiu
nganh kinh &, gop phén dé nédng cao chat lugng sén phdm, dam bdo quy frink
céng nghé nhu rrong cac nganh sgi, dét, ché bién thudc 14, ché, in &n, dién tor, vi
dign t&, buu dién, vién thong, may tinh, quang hoc, cd khi chinh xac, hoa hoc...

Trudng Bai hoc Bach khoa Ha néi 14 co sé dao tac ky s Nhiét Lanh va Diéu
hoa khdng khi tir gan ba chuc ndm nay vdi s6 lugng sinh vién dao tao tang gap
-nhiéu idn. Do yéu cdu thuc t8, nhiéu trigng khac cling md nganh Nhiét Lanh nén
nhu cu vé cac gido trinh nganh Lanh 13 rét 1on. Trong hon 30 nam qua chung toi
da bién soan nhiéu gido trinh phuc vu cho céc mon hoc (xem bdng trang 4)*. Hién
nay, nhu cdu vé mot cudn Gido trinh Hudng dén thiét ké hé théng diéu hoa
khong khi dang fam tai lidu khi thiét k€ d§ 4n mén hoc hodc d6 &n tot nghiép Ia rat

lon. D& dap tng phdn nao doi hdi cép bach cia thuc t8, ching toi bién soan gido
trinh nay.

Ngoai viéc dap tng nhu cdu cia sinh vién chuyén nganh lanh va diéu hod
khéng khi, giao trinh ciing rét b8 ich cho cac can bg, ky su céc nganh khic co
lién quan dén diéu hoa khéng khi vé viée tim hiéu, ivva chon, tinh toan, thiét ké

cling nhu viée 1&p dat, van hanh, bdo dudng, sta chira cac thiét bi lanh va cac hé
théng diéu hoa khéng khi...

Gido trinh chdc chén khéng trénh khdi nhitng thi6u s6t, nham ian, chung tof rét
mong nhan dugc y kién dong goép xdy dung cla ban doc. Cac y kién xin gl vé Cong ty
CP Sach Dai hoc — Day nghé — Nha xuét bdn Gido dyc, 25 Han Thuyén, Ha Noi
hodc cho tac gia (Mob: 0982288995, NR: 04.3.716.5860).

Xin trén trong cadm on!

PGS. TS NGUYEN DUC LOI
Vién Nhiét Lanh DHBK Ha Noi
Pho Chu tich HGi Lanh va DHKK Viét Nam



{*} Cac mén hoc vé k¥ thuat lanh va didu hoa khéng khi do B& mén Ky thuéat Lanh va
Didu hoa khong kh! Vién KHCN Nhiét Lanh bigén soan trong gan 30 nim qua phuc vy céc

man hoc xin xem bang sau.

BANG CAC MON HOC VA GIAO TRINH

Mdn hoc

Gido trinh

1. Ky thuat fanh cg sd (601);

Ky thudt lanh co s§, NXB GD

2. Ky thuat lanh ung dung (601);

Ky thuét ung dung, NXB GD
Bai tap tinh toan Ky thuat fanh, NXB BK

3. D& an mén hoc ki thuat fanh (30t);

Hudng dén thist ké hé thdng fank, NXB KHKT
Gigo trinh thist k& hé théng lanh, NXB GD

4. Ky thuat diéu hoa khong khi (601);

Ky thuadt didu hod khtng khi, NXB KHKT

5. DS an mon hoc BHKK (30t}

Hudng dan thiét k& HT DHKK, NXB KHKT
Gigo trink thiét k& HT DHKK, NXB GD

. Tu ddng hoa hé théng lanh (601);

Tu déng hoa hé théng lanh, NXB GD

. Vat ligu ky thuat Nhiét Lanh (301)

Vit lieu ky thuat Nhigt Lanh, NXB KHKT

. Ky thuat an toan hé thdng fanh {30t);

Ky thuat an toan hé thdng fanh, NXB GD

W (~N >

. Tiéng Anh chuyén nganh Lanh va
DHKK (751);

Tiéng Anh chuyén nganh (luu hanh ndi bo)

Tir dién Ky thudt ianh va DHKK Anh — Phap —
Viét, NXB KHKT

10. Cac chuyén dé {mdi chuyén dé 30t);
a) T lanh v& may diéu hoa nhiét do

gia dung; :

b) Lap dat vén hanh, bdo dudng, sila
chifa may fanh dan dung;

¢) Ldp dat véan hanh, bdo dudng, sta
chita may lanh cong nghiép,

d) Bom nhiét va Ung dung cta bom nhiét

T lanh, may kem, may da, may diéu hoa
nhiét dg, NXB KHKT

T Ianh va méy diéu hoa dan dung, NXB BK
Day nghé sira chita t0 lanh va méy diéu hoa
dan dung, NXB GD

Stta chira may lanh va DHKK, NXB KHKT

Ghi chu: Xem thém phan tai lidu tham khao




LICH SU PHAT TRIEN, MUC DiCH
VA Y NGHIA CUA PIEU HOA KHONG KHf

Ngay ti thoi ¢8 dai, con ngudi da bidt dt 10a sudi §m vao mua déng
va ding quat hodc tim vao cAc hang d6éng mat mé vao mua he. Hoang d&
thanh Rém Varius Avitus tri vi ti nam 218 d&n 222 d4 cho ddp ca mét
nii tuyét trong vudn thugng uyén dé mia hé cé thé thudng ngoan
nhitng ngon gié mat thdi vao cung dién. Trong cudn "The Origins of Air
Conditioning” da nhdc dén rat nhidu tai lidu tham khao va gidi thiéu
nhiéu hinh vé mé ta nhiing thi nghiém vé& diu hoa khéng khi... Vi dy,
Agricola dd md t& mot ¢ong trinh bom khong khi xudng giéng mé dé
cung cip khi tuoi ciing nhu didu hoa nhiét dé cho céng nhin md vao
nam 1555. Nha béc hoc thién tai Leonardo de Vinei ciing da thist k& va
ché tao hé théng théng gié cho mét gigng md. O Anh, Humphrey Davy
da trinh Quéce hdi mét du 4n cdi thidn khéng khi trong toa nha Qudc hai.

Nam 1845, bac si ngudi My John Gorrie da ché tac may lanh nén
khi ddu tién dé didu hoa khong khi cho bénh vién tu cta 8ng. Chinh su
kién ndy da lam cho 8ng ndi tiéng thé gidi va &i vao lich st cia ky thuat
diéu hoa khéng khi.

Nam 1850, nha thién viin hoe Piuzzi Smith ngudi Seotland 14n diu
Lién dua ra dy 4n diéu hoa khéng khi phong & bing may lanh nén khi, Su
tham gia clia nha bac hoe ndi tiéng Rankine da lam cho dé tai khong
nhling trd nén nghidm tic ma con dude déng dao moi ngudi quan tam
theo d3i. Bt ddu tif nhitng nim 1860 & Phap, F. Carré da dia ra nhitng ¥
tudng vé diu hoa khéng khi cho cac phong 3 va déc biét cho cac nhi hat.

Theo C. Linde, ngay ca vio thdi dim nhitng nam 1890 va sau ds,
ngudi ta van chua hidu duge nhiing yéu cdu vé sinh cla khéng khi déi
vdi con ngudi ciing nhu nhitng kha nang kinh t§ ma nganh k¥ thuit nay
¢6 thé tao ra, tuy rang khéng ¢6 khé khin gl v& mat k¥ thuat.

Nam 1894, Cong ty Linde di xay dung mét hé théng diu hoa khéng
khi bing may lanh amoniac ding ¢€ lam lanh va khd 4m khéng khi



mtia hé. Dan lanh dit trén trdn nha, khong khi déi luu tu nhién, khong
khi lanh tu trén di xuéng phia dudi do mat dé 16n hon. May lanh dat
dudi tAng ham.

Nim 1901, mdt cong trinh khong ché nhict do dudi 28°C véi do 4m
thich hgp cho phong hoa nhac & Monte Carlo duge khanh thanh. Khong
khi dudgce dua qua budng phun nuée véi nhiét dd nude 10°C roi cip vao
phong. Nam 1904, tram dién thoai ¢ Hamburg dudc duy tri nhigt do
mua hé dudi 23°C va do Am 70%. Nam 1910 Cty Borsig xay dung cac hé
théng diéu hoa khéng khi & Koeln va Rio de Janeiro. Cac céng trinh nay
chti y&u méi 1a khéng ché nhiét @9, chua dat dude su hoan thién va dap
ng dudc cac yéu ciu ky thuat cin thiét. Nhung cling ti lic nay-da bat
d4u hinh thanh hai xu huéng co ban 1a diéu hoa tién nghi cho cac phong
& va diéu hoa cong nghé phuc vu cée nhu ciu san xudt.

Ding vao thoi diém nay, mot nhén vat quan trong dd dua nganh diéu
hoa khéng khi ciia My néi riéng va cla toan th& gidi néi chung dén mot
bude phat trién ruc rd, d6 1a Willis H. Carrier. Chinh 6ng la nguoi da dua
ra dinh nghia diéu hoa khéng khi 1a két hgp sudi &m, lam lanh, gia Am,
hit 4m, loc va rita khong khi, tu dong duy tri khong ché trang thai khong
khi khéng d6i phuc vu cho moi yéu cau tién nghi hoéc cong nghé.

Nam 1911, Carrier da lan dau
tién xay dung &m d6 cia khong khi
4m va cit nghia tinh chat nhiét cua
khong khi &m va cAc phuong phap
xti ly dé dat dudc cac trang thai
khéng khi yéu cidu (Trans. Amer.
Soc. mech. Engineers, Bd.33 (1911)
p.1005). Ong 13 ngudi di dau ca
trong viéc xay dung cd sd 1y thuyét
cing nhu trong phat minh, sang
ché&, thiét k& va ché tao cac thiét bi
va hé thong diéu hoa khéng khi.
Ong da cong hién tron d6i minh cho
nganh diéu hoa khéng khi va cling
da trd thanh 6ng té vi dai nhit caa
nganh nay.

Willis H. Carrier

M3i hé théng diéu hoa khong khi bao gom mot may lanh (hodc mot
ngudn nuée lanh 10°C dua dung).



Do cac hé théng diéu hoa khéng khi thudng phuc vu cho cac phong
¢6 ngudi 0, trong cac.khu dan cu déng ddc nhu thanh ph&, khu céng
nghiép nén vén dé sit dung mdi chit lanh 14 rat quan trong va can duge
lya chon cén than. Amoniac va didxit sunfua ddéc hai ¢6 mui khé chiu
nén khéng sit dung duge. CO, khdng ddc nhung 4p suit ngung tu qua
cao. Carrier d& thiét ké may lanh vdi may nén ly tdm, méi chat
dicloétylen va diclométan. Ban ddu, hai m6i chat nay tam thoi dap Gng
duge mot s8 yéu cdu dé ra. Trong qua trinh phat trién, k¥ thual didu
hoa khong khi da thic ddy cdc nganh khac phat trién, dac biét thic day
nganh cdng nghiép hoa chit tim tdi méi chit lanh mdi. Nam 1930, 14n
ddu tién hdng Du Pont de Nemours va Co. (Kinetic Chemicals) &
Wilmington (M) da sin xu&t ra mot loat cAe mdi chét lanh méi v6i tén
thuong mai freon rat phu hgp vdi nhiing yéu cidu ctia diéu hoa khong
khi. Chi tit khi d6, diéu hoa khéng khi mdi ¢6 nhiing bude nhiy vot mdi
va nude My trd thanh nude ¢é nganh edng nghiép diéu hoa khong khi 1én
nhit thé giéi.

Ngoai viée diéu hda tién nghi cho cAc phong ¢6 ngudi nhu nha &, nha
hang, nha hat, rap chi€u phim, héi trudng, phong hop, khach san,
trudng hoc, vin phong... ma khi d6 & chiu Au van coi 1a xa i va sang
trong thi viée diéu hda cdng nghé cling da duge céng nhan. Didu hoa
cdng nghé bao gém nhiéu linh vyc sin xuat khac nhau, trong dé c6 80l
dét, thude 14, in &n, phim 4nh, duge liéu, d3 da, quang hoc, dién i1, co
khi chinh xac va mét loat cAc phong thi nghiém khée nhau... Vi du, dicu
hoa khéng khi trong cac gi€ng md da phét trién manh mé vi né dam bio
sttc khoé va nang cao hidu suit lao déng clia cdng nhan rat nhidu.

O My, tit nam 1945, diéu hoa khéng khi trong nganh dudng sit phat
trién d&n mitc khéng con mét toa xe lia chd ngudi nao ma khong duge
diéu hoa. Cong ty dudng sit Baltimore — Ohio d& ¢6 nhiing toa tau didu
hoa khdng khi diu tién bing nudc da ngay ti nhing nim 1884. Dén
nidm 1929 céc toa tau dude diéu hoa bing may lanh amohiac, nam 1930
bing may lanh metyleclorid va d¢&n ngay 24 — 5 - 1931, doan tau diéu hoa
khéng khi toan b chay trén doan New York — Washington di vao hoat
doéng. Trude nadm 1932 may lanh kiéu amoniac, may nén duge kéo bing
dong co xang. Nhung tif nam 1932, toan bd cic hé théng difu hoa khong
khi di chuyén sang s dung mdi chit freon R12. Nhing thanh tyu dang
ké trong linh vye nay thudc vé chudng trinh "Train of Tomorrow" cia
hang Frigidaire ¢ Dayton Ohio.



Hang Carrier con phat trién may lanh ejects dé didu hoa khéng khi
cho tau hoa vi ngudn hoi c6 thé 18y tryc tifp tit dAu tau, nhung chudng
trinh ndy khéng dat duge két qud vi cang ngiy céde ddu mAay hdi nude
cang bi thay th& bang cac ddu may diesel va ddu may chay dién.

Mée dix viéc diéu hod bing may lanh phat trién nhanh chéng, nhung
viée diéu hoa cho tau hod bing nude da vAn duge st dung téi nhidu nam
sau vi tinh chat don gian cia né. Cac ciy d4 150kg duge cung e4p tai cac
tram ti€p da dam bao vigc didu hoa cho ca doan dudng. Viée didu hoa
bang nude d4 ciing dude dng dung réng réi hon trén tau thuy.

Viée diéu hoa khong khi cho may bay (d3c biét 1a budng 14i) ciing trd
nén hét stic quan trong. Téc 46 may bay cing cao, budng 14i cang néng.
" Tuy & d6 cao 1dn, khéng khi rat lanh, nhung do khéng khi dap vao v
ngoai, dong nang bién thanh nhiét ning 1am cho may bay bi bao trim
bdi mét 1dp khéng khi néng. Hon nita, vi phdi ddm bao &p suét trong
khoang may bay biang ap sufit khi quyén trén m#t d4t nén phai nén
khéong khi loAng bén ngoai may bay d& cung cip cho cac khoang. Qua
trinh nén nay cling lam cho nhiét d6 khong khi ting dang ké. Trén may
bay thudng c6 h¢ thong nén khf turbin dé cung edp khi nén cho cac dong
cd phan lye nén chu trinh lanh nén khi dé diéu hoa khéng khi 1a pha
hdp hen cd. O day chi cin trang bi thém mét may dan nd turbin pha hgp
va hig¢u qua véi cac thi€t b trao d6i nhiét thich hgp 1a da c6 mot hé
thong diéu hoa khong khi hoan chinh.

Diéu hoa khéng khi con tic déng manh mé d&n sit phat trién cla
bom nhiét, mét loai may lanh ding &6 sudi 4m trong mua déng. Bom .
nhiét thyc ra 14 mét may lanh véi khac biét 13 ¢ muc dich sit dung. Goi
12 may lanh khi ngudi ta sti dung higu tng lanh & thist bi bay hai con
goi la bdm nhiét khi st dung ngudn nhiét 18y ti thict bi ngung tu.

Bom nhiét dau tién duge William Thomson (Lord Kelvin) sdng ché
nam 1852, Theo tinh toan 1§ thuyét, bom nhiét nén khi ctia 6ng sé dat
hé s¢ nhiét ¢ = 30 (nghia 14 néu bd ra mdt céng nén 1kWh ¢Ap cho may
nén ta thu duge 30kWh nhiét tuong dudng dé sudi &m phong) véi db
chénh nhiét dé gita ngudn néng va lanh 1a 10°C. Ngudn lanh i nuéce
10°C v& ngubn néng 1a khéng khi sudi trong phdng 20°C. Tuy vay, viée
phat trién bom nhiét &3 trai qua mdt thoi gian kh& dai. Ly do chinh 13
gid thanh thi€t bi bom nhigt, gia dién cing nhu gid van hanh kha dit.
Ngay nay céc loai may diéu hod khéng khi hai chidu (bom nhiét) da trd
thanh rat phé bién va thong dung.



CHUGNG

CAC SO LIEU BAN PAU

1.1. CHON CAC THONG SO THIET KE TRONG NHA
1.1.1. Nhiét dé va dé am tién nghi

Doi v6i diéu hoa tién nghi cAn phai chen cac diéu kién tién nghi
ph hop, con d6i véi difu hoa cong nghé thi théng & thist k& trong nha
phai tudn theo yéu ciu céng nghé. '

VE tién nghi ciing cin lya chon cac théng s& thich hgp véi ting ang
dung cu thé. Vi du, vdi nha & binh thudng nén chon theo tidu chuin
Viét Nam méi TCVN 5687-2008 (23], nhung néu 13 khach san phuc vu
du khach nude ngoai thi c6 thé tham khao thém théng s6 tién nghi cla
cac tai lidu tidu chuéin Anh, My hodc chau Au.

Theo TCVN mdi, cac théng s8 vi khi hju thich Gng véi céc trang thai
lao dong khac nhau cda con ngudi duge giéi thigéu trén bang 1.1, trong 6
t —nhiét d6, ¢ — d6 4m tudng ddi va o — tée d6 khéng khi.

Béng 1.1. Théng s& vi khi hau t&i wu thich tng vdi cac trang thai lao déng
{Phu lyc 1 ~ TCVN méi)

Trang thai Mua dong Muz hé

lao déng t.°C 0. % @, mis t, °C ¢, % ©, mis
Nghi ngai 22 +24 0,t + 0,2 25 + 28 0,5+ 08
Lao d?ng nt]e 21 +23. 60 =70 04 <+ 05 23 + 26 60 -+ 70 08 <+ 1,0
Lao dong vira 20 +22 08 = 1.0 22 +25 12+ 15
Lao dong nang | 18 + 20 1,2 + 1.5 20 ~ 23 20+ 25

O mién Bic, tit déo Hai Van trd ra, ¢ hai mua hé va déng rd rét. Mia
hé néng va 4m, nhiét d6 trung binh thang néng nhat trén 30°C, nhiét d
cao nhét trong béng ram ghi nhan diige trén 40°C. Mia déng gia rét, § cac
viung Tay Béc ¢ khi c6 bang gia, trén nui c6 thé ¢6 tuyét. 3 ddng bang va
trung du mua déng dd khic nghiét hon. Tuy nhién vio maa dong, do thoi
quen mic 4o 4m clia ngudi Viét Nam nén c6 thé 1ay nhiét dé trong nha
trung binh 14 20°C @€ tinh toAn thiét k&, nhu vay cong suit thiét bi sy c6
thé tiét kiém, gidm duge chi phi dau tu ban diu.

V& mua he, cén thiét 14y theo bang 1.1, tuy cé mdt s6 nghién citu
cho rdng ngudi Viét Nam ua néng hon ngudi chau Au va ngudi & ving



4n déi, hon niia vée dang ngudi Viét Nam nhé bé, ty 1& bé mit da (dign
tich toa nhiét) trén khdi luong cia ngudi Viét Nam so vdi ngudi ving
6n dé1 cao hon, kha niang toa nhiét do 46 1dn hon nén cling nén chen
nhiét dd trong nha cao hon. Nhung tuy myc dich st dung ching ta c6
thé€ chon khac tidu chuin Viét Nam. Vi dy, mét cin hd cho nguoi A Rap
thué ¢6 thé chon nhiét dé trong nha cao hen so véi can hd cho ngudi
Canada thué ching han.
Hinh 1.1 giéi thidu °¢

dé thi vung tién nghi 20
ctia Ho1 Lanh va Diédu

hoa Khong khi cua My "

. ’ 15
= 100%
ASHRAE. Vang tién st 70% /
nghi duge biéu dién
trén truc tung la nhiét

d6 dong sucng (dew 10/ 7

point temperature) va
true hoanh la nhiét 43 _

—
[}

. . & Wua ddn 30%
vaAn hanh t, (operative g ]
temperature). Nhiét d6 2 \ >/ g
i N T r P Muia hé A £
van hanh duge dinh g gt
nghia la: g E
g
¢ = Uyl ¥yl 2 s
v 5
G‘d] +ahl o9 OO O \O &)
‘trong d6: t, — nhist d5  © L—"" |5 % &b % &
khong khi bau kho, °C; g
S » . B -l
t,, — nhiét 36 bdc xa =
t binh, °C; T ] EES
rung mn, N (e N ZE 2

o, — hé s8 toa nhiét

d6i luu vA bdc xa, 2 wweras 2 vannannt 0
W/m?K. Khi bdé qua

trao d6i nhiét bdc xa Hinh 1.1. B3 thi viing tign nghi
thi nhiét d6 vén hanh theo tidu chuan ASHRAE ctiia My
bang nhiét dd khéng

khi bau khd,

Phia trong viing tién nghi ¢é ghi nhiét dd hidu qua tudng duong t..
Nhiét d6 hidu qué tuong duong duge biu dién trén d6 thi quen thude
"d4i lua bay" 12 ham cda nhiét 9 bdu kha, bau udt va tbe 46 khong khi:

te = 0,5.(t + t) ~ 1,94. Jyo,
trong d6 ty, t, 12 nhiét do bau khd va bau udt, °C va o, 1a téc 46 luu
déng cua khong khi, m/s,
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Vang tién nghi maa hé va mia déng déu c6 chung dung &m ti
khodng 4,5 d&€n 12g/kg khéng khi khé, nhung nhiét dé van hanh vao
mua hé cao hon tir 23 dén 27°C, mua déng tir 20 dén 24°C, d6 4m tucng
d6i vao khoang 30 dén 70%.

D& tryc quan hon ching ta quan sat dd thi viing tién nghi khac biéu )
dién theo nhiét dd khé va udt 6 chi thich thém phin trim s ngudi tan
thanh (phin tram s8 ngudi cAm th&y thoai mai) trén hinh 1.2.

0,075+ 0,125m/s ® = 100%, 90%, 80%, 70%
30°C —
£ ovo/// 600/
%B% [04% ) NS % °
94% (| 7 ¥ 50%
86% \ \T‘ /
759, -, - 40%
.—b 25 B50% \ ‘{\ el Cp(\‘o"
5 NN\ ay L~
g 34% N\ 3 «
- N & 30%
X . (\Q \S‘O /
— \\\) =
B O}z‘o
€ 0 | Nhiétas \T 2 N 20%
< hiéu quéa
E °C oy \
B '\'\ =)
= F 10%
z
ol
15 ay/
N
e
2 e
e o2
10 - &
., 2 50%
65% &
5%
/ 4% | P
- 91% 7
15 ¢ = 070, Lol 8
7 %97 % _vao@yé‘
PR
@E

10 15 20 25 30 37°C
Nhigt 86 nhiét k& kho, °C
Hinh 1.2. P& thj viing tién nghi theo t, va t,

Qua cac d8 thi trén ta thdy dé 4m tuong d8i ving tién nghi theo
tiéu chufin M§ th&p hon nhifu so véi tidu chuin Vidt Nam (80 +70%).
Day 13 mgt thyc t& rat dac trung. O My, ngudi ta rat chi ¥ d&n giam 49
Am d€ tang cudng tod nhiét nhd bay hoi nude tu phdi va bé mat da
nhung ngudi Vigt Nam lai khong thé chiu dung dude dd Am qua thap.

O d6 4m th&p (30%) cc bd phan nhay cAm & miéng va dudng ho hap
- ciia ngudi Viét Nam rat dé bi tdn thuong do nitt, né. Khi thist k& ha
thong diéu hoa khdng khi tai Viét Nam, chiing ta nén chon nhiét ds,
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dé 4m theo tidu chuéin Viét Nam. Céc tai liéu khéac chi nén diong dé
tham khao, didc biét khi thiét k& c4c céng trinh cho Agudi nude ngoai.

Riéng ddi véi diéu hoa khéng khi tién nghi cling cin luu ¥ ring, cac
théng sd trong nha khéng phai giit nguyén ma thudng duge thay déi tuy
theo diéu kién khi hau bén ngoai. Nhiét dd bén ngoai gidm, nhiét dé
trong nha gidm theo va nguge lai, nhiét dé bén ngoai tang, nhiét do
trong nha ciing ting theo. Nhu vAy con ngudi vin cdm thay tién nghi
thoal mai ma tranh dude séc do chénh léch nhiét dé trong ngoai qua cao.
Diéu d6 cling nhiam dim bac didu kién vé sinh, tranh con ngusi bi cAm
ho&c nga bénh do chénh 18ch nhiét dd qua 16n, dac biét & cie khéng gian
diéu hoa khéng ¢6 phong dém véi bén ngoai. Didu nay thé hién rat rd
trong tiéu chuén ctia Cong hoa lién bang (CHLB) Dric.

Bang 1.2 gi6i thidu tiéu chudn cia CHLB Duc vé diéu kién tién
nghi trong nha phu thudc vao nhiét dd ngoai trai. s} day, nhiét d6 ngoai
troi va trong nha chi chénh nhau cao nhat la 7K.

Bang 1.2. Nhiét do, do &m va tdc dd gi6 trong phong
phu thuéc vao nhiét dd bén ngoai (CHLB Bic)

Nhiét do Nhigt do D& dm tuong déi Téc dé khdng khi
ngodi tréi, °C trong phéng, °C cda khang khi g, % trong phéng, m/s
dudi 20 20 35 +85 c,04 =~ 012
20 21 35 +65 004 ~ 014
23 22 35 +65 0,05 + 0,17
25 23 35 +65 0,07 + 0,21
28 24 35 + 60 0,09 + 0,26
30 25 35 +55 0,12 + 0,32
32 26 35 +55 0,16 + 0,40
35 28 35 + 50 0,18 + 0,45

1.1.2. Diéu hoa céng nghé

Khi thi&t k& hé thong diéu hoa khong khi phuc vu cho qua trinh
cong nghé thi tat ca cic théng sd khong khi nhu nhiét dg, dé dm, téc 48
g10, d¢ sach bui, trudng tIinh dién... hoan toan phai phii hgp vdi yéu cau
cOdng nghé san xuit hedc ché bién dé.

Bang 1.3 gidi thidu cac gia tri dinh hudng vé diéu kién nhidt dd va
@6 4m cia TCVN méi st dung trong mdt s& nganh céng nghiép.
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Bang 1.3. Nhiét do va dé dm dinh hudng mét s& nganh cdng nghiép
theo phuy luc 1 bang 3 TCVN mdi (van tc gi6 1,0 = 1,3 m/s)

7 | Loaicdng trinh Phan xudng Nhiét d3,°C | D6 &m twong ddi, %
hay eang nghé ’ )
1 |Bénh vién - Phang mé 20 + 25 50 + 60
Thu vién — Kho sach 20+ 28 50 - B0
3 |Baotang —:Phg_r)g tru‘ngﬂbay (h[en vat bang 20 + 26 50 + 80
go. giay, da, db vat dan keo)
4 iNha may in — In nhidu mau 24+ 26 50 + 55
= {n thudng 24+ 26 55 + 60
5 [Phim anh ~ Trang phim 20+ 24 60+ 5
~ Horg khé phim 22 + 26 80+5
- Kho gidy, thudc anh 20+ 27 40 + 50
6 | Nha may soi dét ~ Chai sgi 22+28 50 - 55
-'Kéo soi 24 + 28 50 : 60
- Da&t 22+ 28 70 - 75
7 | Céng nghiép to ~ Kéo sai ' 24 + 26 8045
nhéan tao {(kapron) - Cudn sgi 18 + 20 50+3
- D&t 24 + 28 551+ 5
- Phéng TN ca Iy sgi va va 20+2 551+ 5
8 | Nha may thuéc la |- Kho thuée ia 20 + 28 75+ 80
- Sgi thuc 20 + 26 70 75
~ Cuén digu 2026 - 65+ 70
- Budng lam diu 24+ 1 7545
9 |Nha may ché den |- Vo ché 20+ 28 90 + 95
' - L&n men ché | 20+26 95 - g8
— Sang chon, dong bao 20+ 28 55+ 65
10 | Co khi chinh xac - Phéng 8n dinh nhiét 18+20 40 +5
— N4u thuy tinh quang hog 24 +1 45+ 5
— Mai thdu kinh 24+5 80+5
— Ché tao thiét bi do dién 22 + 28 50 + 55
- May vi tinh 20+ 28 " 50+ 70

1.1.3. Tiéu chuan gié tugi va sé lan thay déi khong khi

Tiéu chudn gié tuci 1a lugng gié ngoai cAn thist cdp cho phong diéu
hoa dé dam bio 6xi cho con ngudi hoat déng binh thudng, don vi la
m*/h/ngudi, d6i khi 1a m*h/m? san. Luu lugng gi6 tudi phu thudc vao
logi cdng trinh, chitc nang phong, s8 ngudi trong phdng va s& ngudi hut
thudc hodc khéng hit thuse. Bang 1.4 gidi thidu tiéu chudn gi6 tuoi
theo phu luc 7 TCVN vé gi6 tusi cho cdng trinh, cho cic tng dung khac
nhau. Néi chung tiéu chudn gié tudi cho phin 16n cac Ung dung la
25m*h/ngusi . Phu luc 7 quy dinh phong hat thuse phai b6 tri riéng va
chi duge hit thai, khong tai tudn hoan.

8¢ 14n thay d6i khong khi (con goi 1a boi 6 tudn hoan) 13 luu lugng
khong khi ngoai cip (va thdi) cho mét khong gian c6 thdng gi6 cg khi
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(khong diéu hoa) nhu cac phan xudng san xuit, kho, bép, khu vé sinh,
gara t6, cAc tAng haAm clia cac nha cao ting... Bang 1.5 gi6i thiéu s0
14n thay d6i khéng khi theo phu luc 8 TCVN mdi.

Bang 1.4. Tiéu chuin gié tudi cho HHKK (phu luc 7 TCVN méi)

Loa Dign tich Tiéu chudn gié tudi
L cang trinh Tén pheng dxg,r;;‘;g m/hingudi | m3him2san
1 Nha & Phang ngd" 810 35
Phong khach 2+10 30
2 Céng sd, nha | Phong lam viée 8+10 25
hanh chinh Phong hdi thao, phang hop 1 - 30
3 Khéch san, nha | Phong ngd" 10 as
nghi Phong khach 5 - 35
Hanh lang 3 25
Phang héi thio 2 30
Héi trudng 1 25
Phong lam viéc 12— 14 30
Sanh 1€ tan 1,5 25
Phang ngl tap thé 5 25
Phong tam? _ _ 40
4 Nha hang an Phong &n 14 30
udng Fhéng ca phé, thic an nhanh 1 30
Quéy bar, cdc tai 1 35
Nha bép, ndu nudng® 5 25
5 | Nha hat Phéng khan gia® 0,7 25
Rap chigu bong [ Hanh lang 07 20
Studio 15 25
Phong ban vé 1.6 30
6 Co s& dac tac | Phéng hoc 2 25
trudng hoc Phong thi nghiém® 3.3 35
Phang hdi thao, tip huan as 30
Thus vién 5 25
Héi trudng 0,7 25
Phang hoc nhac, hec hat 2 25
Hanh lang - - 2
Phéng kho? - - g
7 8énh vién Phéng bénh nhéan 10 40
Tram xa Phéng kham bénh 5 25
Nha an gudng |Phong phay, thuat 5 50
Phang kham nghiém tir thi® - - ' 9
Phong vat ly tr liéu 5 25
Phéng a@n 1 25
Phong bao vé 25 25
8 Nha thi d3u Khan dai thi dau 0.7 25
Thé thuc thé Phéang thi d&u 1,4 35
thao va gidi tri | San trugt biing trong nha - -
B& bai trang nha o khan gia” - .
San khiéu va 1 40
Phong bowling 1.4 40
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Loai Dign tich Tiéu chudn gid tudi
TT | cong trinh Tén phéng it oG | hngusl | mihimis:
mingudi mhingusi | mhim*san
9 Cac khdng gian [ Day clra hiéuw budn ban 5 -~
¢bng cong Cira hang 20 ~
Phang nghi | 1,5 25 1
Phéng hat thude® 1,5 30
10 | Cac cilta hang|Cla hang cét tae 4 25
dac biet Cita hang cham séc séc dep 4 40
Cua hang quén o, dé gé - - 5
Cita hang ban hoa 12 25
Siéu thi 12 25
11 |Bénxe Phang dgi tay xe 1 25
Nha ga S4n ga (trong nha} 1 25

Ghi chii (bang 1.4)

1) Tigw chudn gié tuai khéng phu thude vao dién tich phong ngd.

2) Chi hoat déng khi can.

3) Can l&p dat thém hé théng hut khdi, phai cd heé thang hat mai. Téng lugng gié ngoai va gié
tham nhap tir cac phong ké bén phai di d3m béo luu Iugng ht thai khdng dudi 27 m¥h/m2san,

4) Cén o6 thong gié dic biét d& loai bd dnh hudng clia qua trinh dan dung, vi du nhu sdu khdu
ilta, khoi, suong mu..,

5) Xem thém quy dinh riéng cho phong thi nghidm & phu lue khac.

6) Khdng duge Iy khi tudn hoan 1r day d€ cdp vao cac phong khac.

7) Cé thé lay luong gio tuoi 1dn hon d& khdng ché ds &m.

8} Phong hut thusc phai hut va thai, khéng tudn hoan.

Bang 1.5. S& 14n thay d&i khang khi {gié tuoi) {phu luc 8 TCVN méi)
khi chi diing théng gi6 co khi (khéng dung diéu hoa khéng khi)

56 1dn thay d8i khong khi K,

Cong trinh, t&én phang m/h/m3phdng (Iinth)

TN _
,,,,, Bénh vién _ . ;

Nha hat, rap chigu béng . _ .8

Sanh, hanh lang, cdu thang, 16i ra" ot 4

Phéng 1am, phéng vé sinh _ . 10
....... Phéng bép (ky tuc x4, xi nghiép,...) ' 20 ..

Tang hém, gara 6 t6? (Téng hém 3 & xuéng phai cé cap va thai) B e
. Trung tAm clu hod 6

Phong méay bom cdp thoat nudc 8

Ghi chu:

1) 8anh cb dién tich dudi 10m? khdng yéu cau phai cé thong gié co khf.
2) Ap dung ddi v&i chidu cao phong 2,5m. Khi chidu cac phéng trén 2,5m phai tinh theo ty 1&
tang cda chiéu cao, ' )
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1.1.4. DS on cho phép

.'\

D6 én dude coi 1a mot yéu t6 quan trong gy 6 nhiém mdi trudng

nén né cin ducge khéng ché, dic biét d6i véi di€u hoa tién nghi va
mét s6 céng trinh diu hoa nhu céc phong studio, trudng quay,
phong phat thanh truyén hinh, ghi 4m... B6 X4y dyng Viét Nam da
ban hanh tidu chuin nganh vé tiéng én 20 TCN 175 — 90 quy dinh
vé mie 6n cho phép.

Bang 1.6 gidi thidu d6 6n cho phép d& véi mot s6 loai buong diéu
hoa khéng khi theo dicu 2.2 cua 20 TCN 175-90.

Bang 1.6. D& &n cho phep trong cdng trinh céng cong
theo diéu 2.2 tidu chuin B Xay dung 20 TCN 175-90

Mue 8n cuc dai cho

phép, dB
TT T&n cdng trinh cong céng
Ban dém | Ban ngay
22+6h 6+22h
’ Phong didu tri ndi tru trong bénh vién, phong mé, phong ngd tré em 35 50
trong nha tré, nha mu gido
2 | Khu vuc bénh vién, nha nghi, nha diéu dudng, nha tré, nha mau gido 40 55
3 Phong kham & bénh vién da khoa, chuyén khoa, nha didu dudng, nha 40 55
nghi, phang dec, phéng ngl trong khach san va trong nha tap thé
4 | Phong hoc trong céc trueing phd thng, Ky thuét, nghiép vy, v.v... 40 55
5 |Phong khin gid trong céc rap, cac cédu lac bd, nha van hoa, gian - 55

ko4 nhac, phéng hop, hoi trusng, phong xr an, v.v...

& | Phong lam viéc trong tru sd, cd quan vién thigt k&, vign nghién ciu 40 55

7 Tiém &n, nha #n tap thé, phong an clia khach san, tién sanh cla cac - 60
loai phéng khan gia...

8 | Cira hang bach hoa ban 1& xen k& trong céc khu nha d... 45 60

g Gian ban hang cla trung tam thuong mai, bach hoa, gian thé thao, 55 70
gian hanh khach clia cac ga xe I(fa, ga hiang khdng, bén xe

10 | Khu vic chd trung tam, hoi chg tridn 1am I4n, sén van dng, bai thé thac 55 70

1 Khu vuc chg xanh, viing sinh hoat vin hoa cong céng xen ké trong - 65
khu nha 3

12 | Khu vuc san bai thé thao trong cac khu nha & - 65
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Ham luong chdt déc hai, bui, chéy né

Gidi han ndng d6 cho phép ctia hod chat va bui cho phép tai rac noi
lam viée cho trong phu luc 4 TCVN mdi.

Béng phan loai ¢éng trinh theo cac cdp nguy hiém chay nd trong
diéu hoa khong khi duge gidi thidu trong phu lue 5 TCYN méi.

D61 véi cac yéu cdu dac bist vé phong sach nhu san xudt thude,
duge liéu, linh kién dién t4, quang hoc... ¢é cac tidu chuin riéng,'\é day
do khuén kh8 cudn sach ¢ han nén khéng gidi thiéu.

1.2. CHON THONG SO THIET KE NGOAI NHA

1.2.1. Chon cdp diéu hoa khéng khi va hé & bao dam

Theo tiéu chuén cii 5687-1992 thi tuy theo mic d6 quan trong clia
cong trinh ma hé théng diéu hoa khéng khi duge chia lam 3 cAp:

— Cép 1: Hé théng diéu hoa phai duy tri dude cdc théng s trong’
nha d moi pham vi bign thién d6 4m ngoai trdi cA mua he vi mua dong
(pham vi sai lgéch 14 Oh), ding cho cac ¢ong trinh dac biét quan trong.

— Cdp 2: Hé théng phai duy tri duge cac théng s6 trong nha 3
pham vi sai léch 12 200h mét nam, dung cho cac cdng trinh tuong déi
quan trong. .

~ C&p 3: Hg thong phai duy tri duge cac théng s6 trong nha ¢ pham
vi sai léch khéng qui 400h mot nam, dung cho cac cbng trinh théng
dung nhu khéch san, vin phéng, nha 3.

Tiéu chudn méi 5687 — 2008 vin cho phép st dung cap didu hod
nhung dinh nghia lai v& d6 léch nhu sau; C&p 1 ¢6 d0 sai 1¢ch 1a @ + 35h/nam,
cAp 2 c¢6 d0 sai léch 1a 150 + 200h/nam va clp 3 ¢6 do6 sai léch la
350 + 400h/nam. Tiéu chuin méi ciing dua thém khai niém hé s8 bao
dém K, Hé s§ bdo ddm duge dinh nghia 13 tj s§ giita 6 gid bio dam
trong nam trén téng s& gid cta nam:

T
- bd
Kbd -
T

nam

Tam — 24 h. 365 ngay/mim = 8760 h/n&m,
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t,; — 56 gid bao dam (c8p 1 1a 8760 — 35 = 8725 gig, cép 2 la
8760 — 200 = 8560 gid va cAp 3 1a 8760 — 400 = 8360 gid);

— Cdp 1 ¢6 hé 8 bao dam 1a K, = 8725/8760 = 0,996

— C4p 2 6 hé 8 bao dam 1a Ky, = 85660/8760 = 0,977

— Cap 3 c6 hé s6 bao dam 1a K,y = 8360/8760 = 0,954

Tiéu chudn diéu hoa méi (phu lue 2) cho 12 bac hé s6 dam bao Ung
vGi 12 cdp s6 gid khong ddm bao tit Oh dén 500 h, cach nhau 50 gig. VE
Iy thuyét cé thé tinh toan hé thong didu hoa theo céc hé s8 bao dam dé
tuy theo mic d6 quan trong cua cdng trinh. Tuy nhién, do khudn khé
cudn sach § day chi gidi thidu 3 cp v6i 3 hé s8 bao dam tudng duong
(bang 1.7). Ba cdp diéu hod nay thuc té& cang dai dién day da cho cac
¢ong trinh. TCVN méi hudng din cach chon cép diéu hoa khong khi
(PHKK) (digu 3.2.2) cho eéng trinh nhu sau:

a) Cap 1 ¢6 s6 gid khong bao dam 35h/nam, dung cho cac cdng
trinh dic biét quan trong nhu Lang Chu tich H6 Chi Minh, khéch san
4 - 5 sao, cac ¥udng sdn xuét linh kién dién td, quang hoe, cd khi chinh
x4c, thude hodc duge ligu ddc bigt... .

b) Cdp 2 ¢6 s gid bao dam 150 + 200h/ndm dung phé cap cho cée
khach san, vin phong, nha &, bénh vién, trudng hoc, hgi truong, rap
chifu béng, rap hat, cic xudng in &n, vai sgi, thude 14...

¢) Cap 3 c6 s8 gid bao dam tir 350 + 400h/ndm dung cho céc cdng
trinh khéng doi hdi cao vé ché dd nhiét £m nbhu cdn hg, nha 4, cdc phin
xudng may mac, da gidy, ¢ khi... ma théng gié co khi khong thé ddm
bao dude cac théng sd trong nha yéu céu.

Do phu luc 2 tiéu chufn mdi cing chi gidi thidu 13 dia phudng
trong 64 dia phuong trong ca nude nén néu thiét k& didu hoa khong
khi cho cac dia phuong khac thi phai tra bidng 1.8 xem dia phuong
thude ti€u viing khi hau nao va sau d6 tra bang 1.9 dé dinh huéng va
tim ra céc théng s§ thit k& ngoai nha phi hgp. Vi dy, khi thiét ké
cho HAi Phong, ta thdy Hai Phong nidm trong tiéu vung khi hau IC
ma & day chi c6 Ha N@i 12 dai dién & bang 1.7 nén ta phai ldy s6 liéu
tinh toan cta Ha N&i. Vi du khac, khi thiét k& cho Long An, tu ¢6 thé
14y theo Can Thd hoac Tp Hé Chi Minh hodc ngi suy tit 2 gia tri trén
tuy theo cac dit lidu tim duge 6 bang 1.9,
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Bang 1.7. Théng sd tinh toan ngoal nha theo hé sé bao dam K,
va cap digu hoa cla mdt s6 dja phuong

Tiu Ha s |cap| 55 918 Mua hé Mua déng
":':‘ig Bia phuong| dam diéu "22:19 I e | oy | t 1 ty | e | L,
hau bio |hod| pao,n |Kkg | °C | % | ¢ |kukg| ¢ | % |
(1) (2} Bl 1@ & [ @ | 7| 8 [ @ (0 lon {12y | (13}
LaiChau (0,996 [1  |as 91,9 381 1469 [278 267 [94 91,5 [87
0,977 [2  [200 859 (368 46,8 [26,7 [328 [12.1 [91,5 [11.3
A 0,954 13 lapo 834 1361 1471 1262 1356 [134 [89.8 |12.4
Yén Bai 6,99 |1 |35 956 1371 [558 [200 [258_ {90 928 |84
0,977 12 l200 909 [356 [57,5 [281 1307 11,3 [91,6 |105
0,954 (3 400 883 350 572 [275 335 [126 [ocs [117
Sa Pa 0,998 (1 35 722 [27.4 1829 21,7 1120 [12 860 0.3
0,977 |2 |200 872 265 1606 |205 [169 {38 86,7 |2.8
0,954 |3 |400 647 1260 1595 198 [202 |51 911 |44
LangSon [0096 |1 [35 89.9° 354 558 [276 164 (45 882 |38
' 0977 |2 |200 846 [345 542 (264 298 [73 875 |64
B — 0,854 |3 [400 823 (339 [540 |259 |244 |87 [871 [76
Ha Giang |[0996 |1 |35 948 37,0 I551 |28,8 1235 [80 [o1,a [7.3
0,977 [2  [200 89,3 1356 [553 |276 [294 [108 (900 |09
0,954 (3 [400 866 [351 1548 (271 |326 [12,2 903 [11.3
Quéng Ninb (0,996 {1 |35 937 1346 [650 (287 1227 (84 [330 |71
10,977 |2 [200 895 (337 646 (27,8 [280 [107 [855 |94
0,954 13 400 875 1329 660 |274 |31,0 [12,0 (858 |108
Ha Nai 10,996 |1 |35 955 (378 (534 [201 [230 (86 834 (7.2
Ic 0,977 12 [200 906 (361 [551 |28,1 |27.7 [10.6 [855 |94
0,954 |13 400 884 1351 [572 |276 |307 [12.0 (856 |106
Nghé An 10,996 |1 35 94,6 |384 1503 [289 1278 [101[015 |54
A [(Vinh) 0,977 2 {200 880 (36,7 [504 [27,5 332 [126 [90,3 |117
0954 |3 |400 85,7 1360 510 271 (366 [13,9 {908 |13.0
baNing 0996 [1 [35 815 [376 |505 [283 |- - - -
0,977 12 200 874 [365 |506 [27,4 I- - |- -
B 0,854 |3 {400 856 (358 |516 {270 |- - |- -
Nha Trang 0,996 |1 |as 893 1352 57,8 278 |- - |- -
0,877 |2 [200 855 |346 |s66 [27.0 |- - |- -
0,954 |3 l400 83,7 I342 559 7266 |- - = -
Pa Lat 0,89 |1 |35 669 [27.5 [560 1205 280 |89 |s9o (8.0
(Lam B3ng) (0,977 (2 [200 629 1267 [538 |195 |336 (11,0 [91.4 |102
B 0,954 [3 400 613 |263 |53,3 1191 365 [121 921 113
BuonMa 0996 |1 [35 80,0 |357 (440 [251 |- - |- -
Thudt 0,977 |2 [200 774 346 [454 245 |- - - -
0,954 |3 [400 758 1339 463 [242 |- - |- -
TpHSChi |09g6 11 |[as 841 [368 560 [288 |- - |- -
Minh 10,977 (2 |200 845 1360 |499 |7268 [- - |- -
0,954 |3 [400 829 356 14907 |z65 |- - = -
CinTha 0996 11 |35 . 819 349 |622.!284 |- - 1= -
ne 0977 12 200 857|342 [58,4 |27.1 |- - |- -
_ 0,954 |3 [400 83,9 (339 580 |[267 |- - = -
Ca Mau 0,996 [1 |35 888 [351 [s577 lozs |- - |- -
0,977 [2 [200 853 _ 1345 |57.0 |270 |- - - -
0,954 |3 (400 83,8 (34,1 [57.0 |26,7 |- - |- -
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Bang 1.8. Bay tidu vung khi hau cla Viét Nam theo TCVN 4088 — 85

Ky higu Tén tidu viing .
tidu ving khi hau Bia phuang
Tidu ving khi hau | Lai Chau, Son La, Dién Bién, phia tdy day Hoang Lién Son: Lao
1A nii Tay Bac va | Cai, Yén Béi, Hoa Binh, phia tay cac tinh Bac Trung Bé: phia tay
Trudng Son Thanh Hoa, Nghé An, Quang Binh, Quang Tri, Thira Thién Hus,
Tidu ving khi hdu | Cac Bing, Lang Sdn, Ha Giang, Tuyén Quang, Bic Kan, Thai
I8 nui Déng Béc va | Nguyén, Phi Tho, Lao Cai (Sa Pa), Bic Glang, Quang Ninh.
Viét Bac
Tidu viing khi hau | Bdc Ninh, Vinh Phic, Ha Tay, Ha Noi, Hai Phong, Hai Duong,
iC déng bang va | Hung Yén, Had Nam, Nam Binh, Ninh Binh, Thai Binh.
trung du Bic Bo
D Tidu wvong khi | Phia déng cac tinh Thanh Hod, Nghé An, Ha Tinh, Quéang Binh,
hau khu 4 cii Quang Tri, Thira Thién Hug.
Tidu ving khi hdu | Ving déng bang va nui thdp dudi 100m thuéc Ba Ning, Quéng
1A duyén hai Nam | Nam, Quang Ng&i, Binh Binh, Pha Y&n, Khanh Hoa, Ninh Thuan,
Trung Bo Binh Thuan {Nha Trang}. ]
Tiéu viing khi hau | Bao gém toan bd phan nii cac trén 100m cda nita pgan phia Nam
B Tay Nguyén thuéc cac tinh Gia Lai, Kon Tum, Bac Lic, Lam Bdng (ba Lat),
Buén Ma Thuét.
Tiéu ving khi hau | Ving Tau, BOng Nai, Binh Duong, Binh Phudc, Tay Ninh, TP.
e Nam B& Hé& Chi Minh, Vinh Long, Tra Vinh, Bdng Thap, Bén Tre, Long An,

Tién Giang, Cén Tha, Séc Tring, Kién Giang, Minh Hai, Ca Mau.

Bang 1.9. Nhiét d6 va db 4m cla cac dia phudng ding d& tinh toan hé théng
diéu hoa khéng khi trich tir TCVN 4088 — 85, riéng ¢4, _ (stinh toan theo chi

dan ciia TCVN 5687 — 1992

Nhiét do Mia néng Mua lanh
T trung
T Bia phuong binh €3 | tomee | twax P Par1s | Yomin tmin P P15
nam °C °C Yo %o 'c °’C %o %o
te. 'C

(1} {2) (3) (4} (5) {6) -1 8 {9) (10) | (11
1 |Lai Chau 231 33,3 425 |80 58 132 |49 80 56
2 |bién Bién 22,0 32,2 aM1,5 82 59 1.0 0,8 82 53
3 |Lao Cai 122.8 32,7 428 |81 82 132 |22 85 66
4 |SaPa 15,3 232 33,0 88 78 8,2 2.0 86 54
5 |SdnLa 21,0 308 40 .4 76 55 9.9 1,1 78 53
6 | Moc Chau 185 27.8 358 81 62 8,7 1,1 85 62
7 |86ng Ma 22,4 34,0 43,6 78 53 11.3 0,5 80 52

§ |Ha Giang 226 32,5 426 81 63 12,9 1.6 86 69
9 | Tuyén Quang 230- [328 [414 la4 65 13,0 |04 183 66
10 | Cao Béng 21,5 32.0 42,4 79 61 10,5 18 78 58
11 | Lang Son 21.3 31,5 |398 |82 64 10,1 2,1 78 88
12 | Thai Nguyén 230 328 415 a2 64 12,9 3.0 78 82
13 | Bac Can 22,0 324 41,9 a4 65 11,6 0.9 &2 83
14 | Bic Giang 233 326 425 83 67 13,3 3.3 77 62
15 | Hén Gai 22,9 A6 40,7 82 58 13,5 50 77 83
16 | Méng Cai 225 3.2 39,1 86 73 12,1 1.1 78 63
17 | Vinh Yén 236 32,9 418 81 84 139 2,2 78 63
18 | Yén Bai 22,7 32,5 41,9 a7 68 13.2 1.7 88 72
16 | Viét Tri 233 326 42,3 83 75 13,8 ] 82 66
20 | Tam Béo 18,0 26,0 (355 |89 75 9.3 0.7 86 78

DD
o




1) (2) (3) (4) (%) (6) {7} (8) (%) | (10) | (1)
21 |Ha Nai 23,4 28 (416 |83 66 13,8 [31 80 64
22 jHai Duong 23,5 323 404 (B3 60 13,8 |31 80 64
23 | Hung Yén 23,3 324 [423 |85 60 13,8 |36 83 86
24 [ Ph{ Lién 23.0 31,8 [415 |86 71 142 |45 83 68
25 | Hai Phdng 23,5 32,1 |418 |83 68 14,1 [52 76 63
26 | Thai Binh 232 320 (4235 |82 67 14,0 |53 84 68
27 | Son Tay 23,2 327 l425 |84 67 135 {35 82 65
28 { Hoa Binh 23,2 335 {436 |83 66 13,3 (1.2 83 63
29 [ Nam Binh 23,5 325 (422 |82 66 14,3 |38 84 68
30 | Ninh Binh 23,5 324 (415 |81 66 143 [55 83 68
31 [Nho Quan 23,4 330 [432 |81 64 136 |18 82 64
32 | Thanh Hoa 23,6 328 |420 |82 65 148 (5.4 84 69
33| Yén Binh 23,5 331|411 (83 66 14,4 |39 83 87
34 | HGi Xuan 23,1 - 334 (433 |86 69 14,0 |31 85 65
35 | Vinh 23.8! 339 (421 |74 58 15,5 | 4.0 89 75
36 | Tuong Duong 23,7 344 |4486 {81 57 145 131 82 61
37 | Ha Tinh 23,8 339 (411 |75 59 157 [7.0 80 76
38 | Ddng Hél 24,4 335 |428 |72 55 16,5 |7.7 a8 73
39 | Quang Tri 25,0 340 |401 |74 58 173 |93 90 73
40 [ Hué 252 345 400 |73 55 174 |88 50 75
41|ba Ning 25,6 345 [408 |77 59 188 [11,0 [8s 72
42 | Quang Ngai 258 345 1411 |81 60 19,2 12,8 |89 73
43 | Quy Nhan 26,7 337 42,1 [74 59 20,7 |150 |82 63
44 | Playcu 21,7 296 (348 176 54 13,3 |58 76 51
45 | Buén Ma Thudt |23 4 325 (394 |82 58 172 |74 80 81
46 { Tuy Hoa 265 34,3 (397 [73 52 20,9 [155 |84 71
47 [ Nha Trang 26,5 337 395 |78 59 207 |146 |78 67
48 | Lién Khuong 21,0 296 (342 |76 52 135 (64 74 50
49 | Bao Léc 21,3 206 (335 |83 70 131 |45 81 53
50 | Phan Thigt 266 322 |[3r6 |82 65 20,0 1124 |76 58
51 [ Phudc Long 26,2 34,9 [238,3 (69 48 18,7 [124 |88 64
52 | Lac Ninh 26,0 344 (379 |76 |55 182 {107 |72 65
53 | Ving Tau 25,8 31,8 (384 |85 63 21,7 (150 |82 68
54 | Hiép Hoa 277 341 |39,0 |77 54 192 {125 |76 52
55 | My Tho 27,9 34,7 (388 |74 53 20,8 {149 |78 67
56 | Vinh Long 26,6 330 (364 |76 58 214 1184 78 82
57 | Séc Trang 26.8 339 |[3rs |77 57 21,7 [162 |a0 62
58 [Can Tha 26,7 345 (40,0 |78 57 210 (138 |82 62
59 [ Cén San 271 313 |[345 |81 58 238 (184 |78 70
60 | Rach Gia 27,3 335 1372 |79 80 24,4 [148 |[78 59
61| Phu Quéc 27,0 31,8 (381 |81 65 21,8 16,0 (77 63
62 | Ca Mau 26,5 33.1° (383 (81 60 21,2 [153 |83 63
63 | Hoang Sa 26,8 31,3 (359 |83 73 21,9 [14,0 |82 72
64 | Tp Ha Chi Minh_ | 27,0 346 [40,0 |74 |55 210 138 74 54
Ghi chu:

twmax — NHigt 44 trung binh cla thang nong niat
tiwmin — Nigt d6 trung binh cia thang lanh nhat
tm,, - nhiét 35 t&i cao tuyét déi
tmn — NIt A3 L8 thap tuyét d8i
- dd 4m tudng di trung binh clla mda néng hodc mia lanh
(p13_,5 — d6 &m tuong dm lue 13 +15 h )
Cac nhiét d0 frae tvmax: tria: tomia JUIC ghi Nhan tir nam 1900 d&n 1985,

1.2.2. Nhiét do ngung tu
Nhiét @5 ngdng tu diing dé hidu chinh lai ning suft lanh cia

may diéu hoa né&u nhiét d6 ngung tu thyc léch khoi ché d6 lam viéc
cho trong catalog.
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a) Dan ngung gidi nhiét gié .

Nhiét dd ngung tu dian ngung giai nhiét gié thudéng 14y cao hon
nhiét 46 khdéng khi tir 15 + 17 Kt

tk—tN+(15—17K) °C :

Vi du, diéu hoa cap 3 ¢ Ha N&i ¢6 nhiét 6 ngung tu tmh toan cua
dan ngung giai nhiét gid lat, =35°C+ 15K = ~50°C.
b) Binh ngung giai nhiét nudc

1. Nude tuan hoan. P61 véi binh ngung giai nhiét nudc va hé théng
st dung nude tudn hoan qua thap giai nhiét ¢6 thé 18y nhiét dd ngung
tu nhu sau:

— Nhiét d6 niide ra khéi thép gidi nhiét cao hon nhiét d6 nhist k&
udt tir 3 d€n 4°C va bang nhiét d6 vao binh ngung (t..).

— Nhiét d6 nudc ra khoéi binh ngung (t,.) cao hon nhiét dd vao
khoang 5K (nhiét dd nudc ra khoi bmh nglmg bang nhiét d6 nude vao
thép giai nhiét).

— Nhiét dd ngung tu (1) cao hon nhiét do nudc ra khéi binh ngung
khoang 5K.

ter = 1, +(3+4K) (1.2)
twz = tw + BK (1.3)
t, = t,» + 5K (1.4)

Vi du, déi vdi hé théng diéu hoa khong khi véi Ky = 0,977 d Ha Néi

(tuong dudng cdp 3):
ty = 35,1°C; oy = 57,2%; t, = 27,6°C

Chon: t,, = 31°C (At = 3,4 K); t,, = 36°C; t, = 41°C.

Nhiét 44 ngung tu dé tinh toan lai ning suit lanh 1a t, = 41°C, néu
ché dd 1am vigc nay khong ¢6 trong catalog.

2. Truong hop st dung nudc giéng mot ldn (khong tudn hoan, vi
ter = by twpg = twg + BK va tg = t,, + 5K nén cé thé chon nhiét d§ ngung
tu cao hon nhiét dd trung binh nim 10K khong phu thude nhiét do ben
ngodi cua cdp diéu hoa. Vi du & Ha Noi

t, = 24 + 10K = 34°C.

3. Tru’o‘ng hop st dung nude mdt ao, hé: t,, = t, nén d ‘Ha No1 vé

= 27,6°C thi t, = 37,6°C.

1.3. KIEN THUC cO BAN VE KHONG KHi AM

1.3.1. Pinh nghia va tinh chat cua khéng khi am

Khong khi 4m 14 hén hgp cta khéng khi khd va hoi nuée. Khong
khi kho gdom 78% nitd, 21% 6x1, 1% con lai 14 hoi nude, CO; va cac khi
Khéc. Vi phdn ap suit cGa hdi nuée trong khéng khi 14 rdt nhoé nén hoi
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nudc trong khéng khi duge coi 1a khi Iy tudng. Céc khi khac nhu nito,
6xi,... 3 ddy clng dugc coi 14 khi 1y tudng. '

— Ap suft clia khéng khi 4m bing tong ap suft cia khéng khi kho
va hai nude:

P=pPy T Dy (1.5)
— Nhigt d¢ cha khong khi khd, khong khi 4m va hoi nude bing nhau;
t‘:t‘h:tk (1‘6)

— Khéi lugng cia khéng khi 4m bing tdng khéi lugng khong khi

khé va hoi nude:
G=G, +G, (1.7)

1.3.2. Phan loai khéng khi am
a) Khéng khi @ém bdo hoa: 1a khong khi &m ma lugng hoi nude trong
d6 dat cuc dai Gypa 4p sudt riéng phan hoi nude dat cye dai py,,, bing
Ap sult hoi bao hoa khé ctia nude. Bang 1.10 gidi thidu ap suat riéng
phan hei nuée eye dai theo nhidt d§ khéng khi.

Bang 1.10. Ap sut rigng phan hdi nudc max theo nhigt dé p,,,,., = f(t)

t Phmax t Phmax t Phmax t Phmax t Phnax
’c Pa °c Pa °c Pa °c Pa 'c Pa

1 657 11 1312 21 2488 -3 4491 41 TiiT

2 705 12 1402 22 2642 32 . 4754 42 8198

3 758 13 1497 23 2808 33 5028 43 8639

4 813 14 1597 24 2982 34 5318 44 9100 |
5 872 15 1704 25 3166 35 5822 45 9582

6 935 16 1817 26 3360 36 5940 45 10085

7 1001 17 1936 27 3564 37 6274 47 10612

8 1072 18 2083 28 3778 28 6624 48 11161

9 1147 19 2196 29 4004 39 6991 49 11735 |
10 1227 20 2337 30 4242 40 7375 50 12335 |

b) Khéng khi dm qud bdao hoa: 1a khéng khi bdo hoa ¢4 chita thém
mot luong nude ngung lo ling trong khéng khi & dang suong mi,

¢) Khéong khi @m chwa bdo hoa: 1 khong khi &m ma lugng hoi nude
chua dat dén gid tri cyc dai G < G, O didu kién khi hau binh thudng
khong khi & trang thai chua bdo hoa. R4t han hitu khéng khi ¢4 trang
thai béo hoa va qua bao hoa. D6 14 céc trudng hgp nhu nhitng ngay ném
¢ mién Béc hodc nhiing khi ¢6 suohg mi. Trang thai bio hoa rat nguy
hiém cho cac thi6t bi dién t, g khi chinh xac va ca stic khot clia con
ngudi. C6 hai phueng phap giam d§ 4m tuong d6i 1a hdt Am vi/hodc siy
néng Khéng khi. Hdt 4m 13 ding thi€t bi dé loai trit bét 4m ra khoi
khéng khi. Con sfy néng 1a git nguyén lugng 4m trong khéng khi nhung
tdng nhiét do dé tAng Phue. Khi d6 46 4m tuong doi s& gidm xudng.
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1.3.3. Cac théng s co ban cla khdng khi 4m

1.3.3.1. D¢ am tuyét dot 1a khdi lugng hoi nude chda trong 1 m® khéng

kh1 Am. D4y cing chinh 12 khai lerng riéng hoil nudc trong khéng khi
amvi V=V,

on = GT‘ kg/m® (1.8)

Brai lugng nay it ¢6 ¥ nghia trong thuc té.
1.3.3.2. D6 am tuong déi la ty s& gitta dd Am tuydt d6i cla khong khi
chua bao hoa va bio hod ¢ eling nhiét dd:
o= -0 o (1.9)
P max
Khi st dung phudng trinh cta khi ly tudng p,V = GthTh thay vao
cong thie trén sé rit ra duge:

p[\ max
Vipy= 0+ Pum DN @ ciing thay d6i ti 0 dén 100%. D&i véi khong
khi kho ¢ bang 0 va khéng khi bio hoa thi ¢ bing 100%. D6 &m tién
nghi cho con ngudi duge coi 1a ti 30 + 70%.
1.3.3.3. D@ chiia hoi

D4 chita hoi ¢dn goi 14 dung Am hofic &m dung 1a ludng hoi chaa
trong 1kg khiong khi khd:

d= % , kg hoi/kg khéng khi khé (kg /kg,) (1.11)
A ] '
Thé phuong trinh trang thai G, = LIE - va G, = PV vio phuong
R, T R, T

trinh trén ta dude:

4 o -
_ Rk Pu - (83 1 a”29)ph = 0,622 __E_ij_ ,kghfkgk (]_123)
R, py (8314/18)p, P- Py

Khi py = Ppmax ta €6 d,. nhu vay:

Aoy, = 0,622, P yo kg (1.12b)
p_- ph max

1.3.3.4. Entanpy ciia khéng khi ém

Entanpy riéng cha khong khi 4m duge tinh theo 1kg khong khi khb.
Khi e6 1kg khdng khi khé thi ¢6 d kg hoi nude va (1 + d) kg khong
khi 4m, vay entanpy ctaa lkg khdng khi kho la:
I=i, +di, , kd/kg, (1.13)



trong dé:
1, = C,t 12 entanpy ctia khéng khi khé vdi Co = 1 kdJ/kg K
i =0+ 0(E) + Conlt — £) = 17 + Cppt — t,) véi:
1'— entanpy cGa nude bao hoa, kJ/kg, & nhiét dg sdit,
i" — entanpy ¢a hoi nude bao hoa, kd/kg, d nhiét &3 sbi t,
r(t,) — nhiét hoa hoi cGa nude & nhiét 46 s6i t,, kJ/ikg
Cyn — nhiét dung riéng clia hoi qua nhiét, kJkgK
t —nhiét d6 qua nhiét clia hoi (bing nhiét d¢ khang khi), °C
£, — nhigt d§ sbi chia nude (nhiét &9 dong suong ctia khéng khi 4m), °C.
Thay vao phudng trinh (1.9) va rit gon ta cé:
I=t+d(2500 + 1,93t) , kd/kg, (1.14)
" v6i diém méc quy uée 1a I = 0 kd/kg, khi nhigt d§ t = 0°C va
d = Okg,/kg,.

1.3.4. D6 thj I-d va t-d ctia khéng khi 4m

D6 thi I-d con duge goi 1a d6 thi h-x (entanpy — d6 chita hoi) hoic
dé thi Mollier cQa khong khi 4m vi dé thi nay duge nha bae hoe Mollier
(TU — Dresden Diic) xdy dung ldn diu tién nam 1912 (xem hinh 1.3).
Truc tung 13 entanpy cia khéng khi 4m, truc hoanh 14 44 chita hoi. D&
cac dudng khdi xit vao nhau, éng da kéo true hoanh léch xudng dudi
tao véi truc tung mat gée 135°C.

Khi biét 2 dai lugng, nhé dd thi Id ¢6 thé d& dang x4c dinh Qudc
cac dai lugng cdn lai. Cac dai lugng biéu dién trén dd thi I-d 1a:

~ Entanpy, kd/kg,, (don vi cfi 13 keal/kg,)

— D& chua hei d, kg,/kg,

— Nhiét d¢ nhiét k& khs t,, °C

— Nhiét d6 nhiét k& uét t,, °C

—Nhiét d§ dong suong t,, °C

— Do Am tuong d6i o, % ,

— Ap sudlt riéng phan hoi nude p, va riéng phan max py,.. Pa

— Tia qua trinh € = AV/Ad, kd/kg,.

Ngoai ra ¢ mdt s§ dd thi con cho thém thé tich riéng khéng khi
khé v, m'kg. Thudng d6 thi I-d dude xdy dung cho ap suit khi
quyén 1,013bar (= latm = 760mmHg) nhung d6i khi cho ap suit lbar
(= latm = 750mmHg) hoc 0,98bar (735mmHg). Mot & dd thi con cho bang
tinh chuyén d6i cho cac &p suit khi quyén khac nhau tir 0,5bar déa 1,2bar.

DG thi t-d clia khéng khi &m (con goi 12 dm dd) duge Carrier ngudi
My xdy dung cing théi véi Mollier (hinh 1.4). D3 thi nay ciing bidu
dién nhitng dai lugng nhu vita néu nhung truc toa dé 1a nhiét d6 va do
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chita hdi nén cac ho dudng cong hoi khac di mdt chat so véi dé thi I-d.
Khi quan sat hai hinh 1.3 va 1.4 trén hai trang sach lLén tiép ta dé
dang nhéan thay dé thi t--d 1a hinh &nh trong guong caa I-d.

d —= g/kg,
40°C0O 1 2 3 4 5 6 7 & 910 11 1213 14 15 16 17 18 19 20 21
3
N < T :R R L
ks awmva WS e N .
SRR O e
A g_ X 7] N e
1§ A AV TN T5kg/m?
R SR A AN
30°C ——1,‘? N7 N e P L~ AN P ¥
) — o T T R AN =
- @ N AN \ A ‘)( Y
. AN S N : ]
250—\ <V LX N ZEANIZANIZA AN Z AN 80
o A . ¥ (S‘P »
kN ) AN
e ey A S
T yAND 4 S < 5
2000—_- YA \ y\//m ole — 70
) I Y 2
NI
N] Wi
Y
hsec LY
[~ AN
SN/
N jf“i\’
10C T N AR
I/
wgi I A
il }>/
SCTTTNT 7/
| I,
TN
Ty
O°C NI
il
{
| IIH
SC W
i
-40°C
N
AN .35
B4 thi Mollier clia khang khi §m
1590 70 Apsudt1,013bar. Nnigtdy -15:70°C

Hinh 1.3. D8 thi |-d cua khong khi im theo Mollier d p, = 760mm Hg
{xem thém phu luc 1, 2}
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Hinh 1.4. D3 thi t-d cla khéng khi 4m (theo Carrier)



1.3.6. Cac qua trinh cd ban cdia khéng khi am trén do thii—d
Phin nay dugc trinh bay chi tiét trong chugng 8 (xem muc 3.4).

1.4. GIGI THIEU CONG TRINH VA CHON HE THONG DIEU HOA
PHU HOP

Gidi thidu céng trinh 13 mét phén quan trong clia d6 an hoic
thuyét minh k§ thuat va thiét k& hé théng diéu hoa khéng khi vi chi ¢é
phén tich day du tinh chit cla cong trinh ta mdi cé thé chon duge hé
théng didu hoa thich hop dat duge hidu qua kinh t& cao ca vé von dau
tu thiét bi ciing nhu gia van hanh, bdo dudng, sita chita... Ngoai ra, con
dap dng dude yéu cdu thAm m§ cdng trinh, ddm bio cAdnh quan xung
quanh, bao vé duge méi trudng, han ché dude ti€ng 6n cling nhu céc
anh hudng khac ciia cdng trinh tdi méi trudng xung quanh.

Khi gidi thiéu cong trinh cAn néu duge mdt s8 dic diém sau day:

— Pic diém khi hau ving xiy dung cdng trinh.

— Quy md cbng trinh, déc difm kién trdc, huéng xay dung...

- T4m quan trong cha diéu hod khong khi dé1 vdi ¢dng trinh, chon
cdp diéu hoa phu hop...

— Dic diém vé mit bing xdy dung céng trinh véi cAc ban vé xay
dung kém theo.

— Canh quan va méi trudng xung quanh, vudn hoa, bé boi, quéng
trudng, tugng dai, bédn phun nude...

- Dic diém vé muc dich st dung: diéu hoa tién nghi ho#éc céng nghé.
Phan tich siu: diéu hod tién nghi nhu nha &, khach san, van phéng, trién
lam, hoi trudng, cd quan, y t&, bénh vién, thé duc thé thao, phong cudi,
phong tide, phong hoa nhac, nha hat, rap chiu béng, nha hang... hodc
difu hoa cOng nghé: vai sgi, may mic, da gidy, in an, tranh anh, quang
hoe, dién td, vi tinh, vién théng, buu dién, cheé, thudc 14...

- Pac diém vé trang thiét bi ndi that.

— Dic diém vé cac ngudn phat nhigt nhu chifu sang, ddng cg, miy
tinh, may van phong, quat g1, biic xa...

— Déc diém vE ciu tric bao che va nhiét tén that vao toa nha.

— Dac diém vé thay i tdi lanh va tai nhiét cua cbng trinh nhu thay
déi s6 ngudi trong cdng trinh, diéu hoa ca ngiy l4n dém hay theo gio hanh
chinh, diéu hoa hdng ngay hay chi didn ra khi cé héi hop, hdi nghi...
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— Dac di€m vé van hanh va sit dung thidt bj didu hoa, vi du van hanh
cd ndm hay chi lam lanh vao mua he, van hanh toan b hay ting khu
vice, mot chi thué hay nhiéu chd thué, gia tinh binh quan (giad khoan)
theo dién tich cho thué hay tinh theo tién dién chay didu hoa riéng...

1.5. CAC NOI DUNG CHINH CUA MOT DO AN MON HOC VA TGT NGHIEP

1.5.1. D6 4n mén hoc
Sau khi hoc xong mén hoc "Pidu hoa khong khi" vA cic mén ¢b 1ién
quan sinh vién phai thuc hién va hoan thanh mot d6 4n modn hoc vé
diéu hoa khong khi dé van dung céc kién thitc 1y thuyét da hoe duoc
vao viéc thiét k& mdt hé théng diéu hoa khéng khi thyc t& DE tai cia
d6 an ¢6 thé 1a didu ho tién nghi hofic céng nghe, hé théng lanh cén
tinh todn ¢6 thé 12 dang hé théng diéu hoa gon ho#ic trung t&m nudc
hogc hé VRV... kh&i lugng khodng tit 40 dén 50 trang ché ban vi tinh
trén kh8 A4 co chit 14, eung vél mot s6 ban vE& ydu cAu nhu sd db
nguyén ly hé thong didu hoa khéng khi, s¢ 46 mit bing céng trinh didu
hoa khéng khi, mit bang b8 tri may va thiét bi, mat cdt ding toa nha
¢6 bo tri hé théng diéu hoa khéng khi. Tuy theo yéu cAu, dd 4n mén hoe
dieu hoa khéng khi ¢4 thé ¢6 mét s6 ndi dung sau:
1. Phan mdé diu _
1.1. Y nghia ctia difu hoa khéng khi
1.2. Phén tich déic diémi cong trinh, dinh huéng thist k&
1.3. Chon cap di€u hoa khéng khi
1.4. Chon théng s4 tinh toan ngoai nha mua hé (va mia déng)
1.5. Chon thong sd tinh to4n trong nha mua hé (va maa dong)
2. Phén tich cdc hé thong di€u hoa, chon hé théng pha hdp cho
cdng trinh
3. Tinh cén bing nhiét &m cho ¢dng trinh
Phan nay ¢6 thé tinh toan theo phuong phép truyén théng, phuong
phap Carrier ho#ic Daikin... theo yéu ciu clia dé tii.
4. Thanh lap va tinh toan sd dd diéu hoa khéng khi
3.1. Thanh 1ap va tinh toan so dé didu hoa khéng khi vé mua hé
3.2. Thanh 14p va tinh todn s¢ d6 diéu hoa khéng khi vé mua déng
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5. Lua chon may va thiét bj ciia hé théng diéu hoa khéng khi
5.1. Chon may
5.2. Chon thiét bi (dan lanh, thip gidi nhiét, bom...)

6. Tinh toAn dudng dng gié (néu cdn)

7. Tinh toan dudng éng nude (néu cin)

8. Céac ban vé (tit ca cac ban vé phai dude thu nhd xubng khd A3
hosic A4 kep theo d6 &n. Chi cfn v& mdt s6 ban khd A0 hoac Al theo
yéu cdu dé bio vé. Ngay nay, cac ban vé duge v& bing AUTO-CAD nén
rat sic nét va rd rang, do dp kich thude ban vé gidm di dang k8. Cac
ban v& cla cAc cdng trinh diéu hoa khéng khi nhiu khi chi cAn thé
hién trén ban vé khd A3 hoic A2 14 d). .

8.1. So d6 nguyén 1y hé théng diéu hoa khong khi (tat c3 cac may
ho#c hé thdng didu hod khéng khi ca cdng trinh phai dude
thé hién trén ban vé nay).. .

8.2. Mait bing bd tri mAy va thiét bi (vi du Chlller bom nude giai -
nhiét, thap giai nhiét, hé éng nude giai nhidt, bom nudc lanh
hé 6ng nudc lanh, binh dan nd...). _

8.3. Mat bing b8 tri dng gié, FCU, AHU... cia phin xudng hoic
cua céc tAng trong tod nha. '

8.4. 8¢ d5 diéu hoa khong khi mita hé va mua déng.

8.5. Ban v& cac chi tiét khac: céc chi tiét 1dp dat dudng dng nudc
gial nhiét, nude lanh, cic dan bay hoi, cdc dan lanh FCU va
cac buﬁng xit 1y khéng khi AHU, cie dudng 6ng gi6, cac chi
d&n can thiét vé& 14p dit van hanh, didu kh1en diéu chinh va
bao hidu néu dude yéu ciu.

1.5.2. D6 an tdt nghiép

D4& an tot nghiép c6 yéu cdu cao hon d6 An mén hoc khéng nhiing
vé khéi lugng ma ca vé& chit lugng nén tuy tinh hinh va khi ludng
thyc t& ma yéu cAu sinh vién di sdu vao dé tinh toAn thiét k& cac
phin khéc cia hé théng nhu tinh todn thiét k& hé théng sudi mia
déng, hé thdng cdp gid tudi, gié thai, hé théng ap duong ciu thang
ciu hd khi ¢6 hoa hoan, hé théng thodt nudc ngung, hé théng chéng
én, chéng rung... - :

Mgt phan quan trong khéac cn thuyét minh tinh todn 14 hé
théng dién va tu déng diéu chinh nhiét d8 phong, diéu chinh nang
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sudt lanh cua he thdng, hé thdng tu dong bio vé G cAc ch& @b lam
viée nguy hiém... ciing ¢6 thé dua vao dé an tot nghiép dé sinh vién
tim hiéu.

Ngoai ra la cac phan 14p dat, van hanh, bio dudng, sda chia...
ciing can duge thuyét minh trong dé 4n tét nghidp.

Cudi cing, do yéu cdu vé khéi lugng ctia mét dé an ot nghiép, sinh
vién c6 thé viét thém mot phan chuyén dé nao d6 phuc vu cho ndi dung
chinh cla d6 4n, vi du chuyén dé thay th€ méi chat lanh cha cac loai
may diéu hoa cli bing céc chat mdi chat lanh méi ho#ic chuyén dé so
sdnh uu, nhuge diém caa cic loai may lam lanh nuéc (water chiller)
kiéu pittdng, truc vit hodc ly tam.

31



CHUCONG

PHAN TiCH CAC HE THONG
PIEU HOA KHONG KHI

2.1. PHAN LOAI CAC HE THONG DIEU HOA KHONG KHI

Hé théng didu hoa khéng khi 1 mdt tap hgp cac may moe, thiet bi,
dung cu... d8 ti€n hanh cac qua trinh xi 1y khéng khi nhu suai dm, lam
lanh, kha Am, gia 4m... diéu chinh khong ché& va duy tri cac théng s8 vi
khf h4u trong nha nhu nhiét d§, ddé am, db sach, khi tudi, su tudn hoan
phan phdi khéng khi trong phong nhidm dap ttng nhu ciu tién nghi va
cObng nghé.

Viéc phén loai cac hé thdng diéu hoa khong khi 1a rat phic tap vi
chung quéa da dang va phong phi.déap {ng nhiéu ing dung cu thé cta
hau hét cdc nganh kinh t& Tuy nhién, c6 th8 phan loai'cac hé thong
diéu hoa khéng khi theo cac dic diém sau day:

— Theo muec dich @ng dung ¢6 thé phan ra diéu hoa tign nghi va
didu hoa cdng nghé.

— Theo tinh chit quan trong phén ra didu hoa cfp 1, cap 2 va cip 3.

_ Theo tinh tap trung phan ra hé théng diéu hoa cuc bg, hé thong
diéu hoa td hop gon (v6i cac cum may gon) va hé théng trung tAm nude.

~ Theo cach lam lanh khéng khi phan ra hé théng tryc tiép (am
lanh tryc tiép khéng khi bing dan bay hdi) hodc gidn tiép (qua nudc .
lanh véi dan FCU va AHU). Loai gian ti€p ¢6 thé phan ra loai kho va
loai udt. Loai khé 1a loai ¢6 dan 8ng xoén trao d8i nhiét cé canh, nude
lanh di trong ng con khdng khi di ngodi ong. Loai udt con goi dan
phun 14 loai budng diéu khdng cé dan phun phun truc ti€p nude lanh
vao khong khi cdn 1am lanh. Loai khd con duge goi 12 hé théng kin va
loai uét goi 14 hé thdng hd.

_ Theo cich phan phdi khong khi ¢6 thé phan ra hé théng cuc bd
hodic trung tAm. Kidu cuc bd 1a xi 1y khong khi ¢6 tinh chit cue bd cho
titng khéng gian diéu hoa riéng lé, con kiéu trung tadm 13 khéng khi
duge xit 1y tai mét trung tdm va phan phdi d&n céc khong gian didu hoa
bang &ng gid.
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— Theo ndng sudt lanh c¢6 thé phan ra logi nhd (t6i 2 tdn lanh My
hay 24.000 Btu/h hoac 7kW), loai trung binh ti 3 d&n 100 tan lanh My
va loal 16n tir 100 tan lanh My trd lén.

~ Theo chilic ndng c6 loai mét chidu hoic 2 chiéu, May dieu hoa 1
chidu 14 loai chi ¢6 mét chie néng 1am lanh. May didu hoa 2 chidu 1a loai
bom nhiét ¢6 khd nang lam lanh vio mia hé va sudi 4m vao mua dbng,

-~ Cén ¢ két cdu may chia ra may diéu hoa 1 cum, 2 cum va nhidu
cum. Loai 1 cum cdn dude goi 1a may diéu hoa nguyén cuym nhu may diéu
hod clta s6, may didu hoa lip trén may, méy diéu hod nguyén cum gidi
nhiét nute. May 2 va nhidu cym con duge goi 1a may didu hoa tach. Cac loai
may nay c¢6 tén chung la may diéu hoa t& hdp gon (theo cic don nguyén)
(unitary packaged air conditioner) hay goi tit 14 may didu hoa gon.

— Theo cach b& tri dan lanh chia ra loai cia s8, treo tudng, treo
trdn, gifu trn hodc 4m trdn, gidu tran cassette, gidu trin cassctte
mt cita hodic nhidu ctia théi, ti tudng, hgp tudng, kiéu ti hanh lang. ..

— Theo cach lam mat thiét bi ngung tu chia ra loai gidi nhiét gi6
(lam mat bing khong khi kiu dan quat) hotic giai nhiét nuée (1lam mat
bang nuéc) hoéc k&t hgp gié nude. Lam mat bing nuéec cé thé dung
nude thanh phd, nuée gifng nhung hiu hét cac ¢dng trinh s dung
nudc tudn hoan véi thap giai nhiét. Lam mat bing nudc k&t hop véi gi6
la loai dan ngung tudi hodc thap ngung. _

— Theo chu trinh lanh ¢6 thé phan ra mdy lanh nén hoj, hap thy,
ejectd hodc nén khi.

— Theo méi chét lanh cha may nén hdi chia ra may lanh dung
amonidc, fredn R22, 134a, 404 A, B, 507, 123 hoac nude...

— Theo kiéu may nén chia ra may nén pittdng, truc vit, réto, xodn
¢ hodc tuabin.

— Theo két cAu may nén chia ra kiéu kin, ho hoidc niia kin.

— Theo cach bé tri hé théng 8ng din nudce lanh cug hé théng trung
thm nude chia ra hé théng 2 8ng, hé hdi nguge, hé 3 fng va 4 &ng nude.

— Theo hé théng 6ng phan phsi gié chia ra hé théng 1 &ng gié,
2 8ng gib hoic hg théng khéng dng gio.

- — Theo cich diéu chinh gi6 phan ra loai hé théng luu lugng khéng
thay déi (CAV — Constant Air Volume) va hé thong luu lugng thay déi
(VAV — Variab]g Air Volume).

— Theo cach di€u chinh ning suit lanh bing doéng ngit mAay nén
hodc diéu chinh v6 cdp tdc d6 qua may bién tin phin ra hé théng luu
lugng méi chdt khong ddi hodc hé théng luu lugng méi chat thay déi
(VRV — Variable Refrigerant Volume). VRV 14 kiéu may didu hoa dic
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biét caa Daikin diéu chinh nang sudt lanh bang may bién tén, mot
cum dan néng ké&t ndi dude t61 8 hoac 16 dan lanh.

_ Theo ap sudt gié trong &ng gi6 c6 loai gi6 ap cao va gié ap thap.

— Theo téc 46 gi6 trong 6ng c6 loai gi6 tdc dé cao va téc dd thap...

Néi chung, véi sé bd 20 ddc diém phan loai nhu trén dé phan loai
va gol tén day du cho mot hé théng hodc mdL may di€u hod khéng khi
12 rat khé. Tuy nhién, viéc phén loai cac hé théng diéu hoa khéng khi
mot cach hgp 1y 12 hét sic cin thigt. O day chung t6i dua ra mdt cach
phan loal theo cac déc diém da phan tich ¢ trén (hinh 2.1) va mdt s6
dinh nghla theo tidu chuin thuat ngi BS5436 — 1984 cua Anh da dugc
B6 Thuy san (trLfdc day) chuyén dich chon lgc va bién soan lai de ban
hanh 1am tiéu chudn nganh TCN 166:2001.

Véi cach phén loai nhu trén ta cé thé dinh nghia mét 58 thuat ngit

nhu sau:

1. Hé thong didu hoa khong khi cuc b6 (xem may diéu hoa phong RAC). -

2, Hé thong diéu hoa khong khi t6 hop gon (unitary package air
conditioning system) la cac loal may hodc hé théng diéu hoa ¢
trung binh bd tri gon thanh cac t6 hgp thiét bi c6 nang suit lanh
1 3 dén 220 t&n lanh M¥, dan bay hoi lam lanh khong khi tryc
ti€p, dan ngung gidi nhiét gi6 hoac giai nhiét nudc, kiéu nguyén
cum (may diéu hoa thuong nghiép l4p trén may, may diéu hoa
nguyén cum gfal nhiét nudc) hodc loai tach (2 hoac nhiéu cum), cd
hoic khdng c6 ong gi6, 1 hodc 2 chiéu, cha yéu dung cho diéu hoa
thudng nghiép va cdng nghé (xem may didu hoa td hgp gon PAQC).

3. Hé théng diéu hoa khéng khi trung tém nwdc (hydraulic central
air conditioning system) 12 cac loai hé théng diéu hoa gidn tiép
bang nuéc lanh véi may lam lanh nudc (water chiller) va cac
dan lanh FCU va AHU khé hodc udt, néng suét lanh thudng ti
100 tin lanh My trd 18n, g1a1 nhiét gié hoac mtdc, hé th0ng ong
d&n nuée lanh c6 thé 1a hé 2 éng, héi nguge, 3 &ng hodc 4 dng.

4. Hé théng 2 éng nwde (two pipe systern) 1a hé thong dng nude cap cho
cac dan FCU va AHU véi mdt 6ng cdp va mot Ong héi chung cho ca
nude néng va nude lanh. Cac FCU va AHU duge méc gida hai dng.

5. Hé thong hoi ngude (reverse return system) la hé théng 2 dng
nudc nhung c6 thém éng hdi nguge dé cn bang ap sudt ty nhién
gitta cac FCU va AHU.

6. Hé thong 3 ong (three pipe system) 14 h@ théng 2 ong nudc va
2 &ng cip riéng ré cho nude néng va nude lanh nhung chi e mét
&ng hdi chung.
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Hé théng digu hoa khdng khi
cd may nén cd

/

Kieu cuc bd RAC
(Room Air Conditioner}

Kiéu (t8 hap) gon PAC
{Packaged Air Conditioner)

Kigu trung tam nuéc (Hydrolic
Air Con. System)

l

Q, @&n 2 RT (7 kW)

Q, tir 2 d8n 100 RT
{7 — 350 ki)

Q, thudng 18n hon 100 RT
(350kW), déi véi tea nha VP,
KS lgn han 1500 RT (5270 ki)

Dan bay hai lam |an

h khéng khi truc tiép

Bidu hoa tién nghi

Biéu hoa tién nghi thueng
nghiép va céng nghiép

Gidi nhiét gié

Gidi nhiét gi6 |Giai nhiat nuse

7

d

Dan FCU va AHU 1am lanh
khéng khf gian tiép qua
nudc kanh

Biéu hoa tién nghj
va cdng nghe

:

Gidi nhigt

Gidi nhigt gio
- nudc

/
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Hinh 2.1. Phén loai hé théng diéu hoa khang khi
(1tdn lanh Mg = 12.000 Btu/h = 3,516kW).
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10.

11.

12,

13.

14.

15.

186.

H¢ thong 4 6ng (four pipe system) 13 h¢ théng dng véi 2 8ng cép
riéng ré va 2 dng hoi riéng ré.
Hé théng khéng 6ng gié (non—ducted air conditioning system) la

céac hé thong (hoidc may) diéu hoa khdng khi khdéng duge phép

l4p thém 8ng gié vi quat dan bay hoi ¢6 cft ap nho.

Hé thong cdé dng gié (ducted air conditioning system) la cac hé
théng (hodc may) diéu hoa khéng khi duge phép 1dp thém &ng
gi6 phan phdi vi quat dan bay hot c¢é cdt ap du cao.

Hé théng 1 dng gié (single duct system) 12 hé thong diéu hoa
khong khi trong d6 gié duge xt 1y va dua dén khong gian diéu
hoa bang mdt 6ng gié duy nhat.

Hé théng 2 éng gié (dual duct system) 13 hé thong diéu hoa
khéng khi trong d6 gié duge xd ly ¢ tram trung tdm thanh 2
doéng riéng biét véi 2 gid tri nhidt d6 va d6 Am khac nhau rdi
dude cdp vao khéng gian didu hoa qua 2 hé thong dudng éng doc
lap. D& dat duge cac théng s nhiét d6 va dd Am riéng ré cla
tiing khéng gian diéu hod, chiing duge hoa tron theo ty l&é nhit
dinh (hé théng nay rat cbng kénh phic tap nén ngay nay it duge
st dung trong thuc té).

Mdy didu hod cita s6 (window—type room air conditioner) 1 thiét
bi gon tron bd 1dp trong moét vé diing dé difu hoa khéng khi cho
mét phong, nang suit lanh dén 7kW (24.000 Btwh), mot chiéu
hodc hai chibu, thudng duge 14p qua cla s6 hodic qua vach, con
duge goi 1a may didu hoa 1 cum, may diéu hoa phong.

Mdy diéu hoa phong (RAC room air conditioner) la cac logi may
diéu hoa nhé, nang suit lanh dén 7TkW (24.000 Btwh), dan
ngung giai nhiét g1, dan bay hoi lam lanh khéng khi truc tiép,
1 hoic 2 chiéu loail cta 56 hoac loai hai cum,

Mdy diéu hod nguyén cum (self—ontained packaged air con-—
ditioner) 14 may diu hod ma t&t ca cac thidt bi duge lap gon
thanh mdt t8 hop duy nh&t nhu may diéu hoa clta s6 hoac may
diéu hoa 1dp mai, may diéu hoa nguyén cum gial nhiét nude.
Mady diéu hoa té hop gon (PAC packaged air conditioner) la may
didu hoa duge ché tao theo cac té hop gon hoac cac ddn nguyén
kidu 1 cum, 2 cum hodc nhiéu cum.

Mdy diéu hod ldp mdi (roof-top (commercial) air conditioner) la
méy didu hoa nguyén cum thiét k& dé dit trén mai bing, mai

~hién ho#c ban cong, thudng c6 6ng gié phan phdi va &ng gi6 hdi,

ding cho thuong nghiép va céng nghé, niang suaL lanh téi 100kW,
1 chiéu hoac 2 chiéu.



17. Mdy diéu hoa gidi nhiét gié (air—cooled air conditioner) 1a may
di€u hoa ¢6 dan ngung duge 1am mat bing khéng khi.

18. Mdy diéu hoa gidi nhiét nude (water—cooled air conditioner) 1a
may diéu hoa ¢é binh ngung 1am mat bing nude.

19. May diéu hoa 2 cum (split air conditioner) 13 may diéu hod gdm
2 cym dan néng va dan lanh. Cum dan néng bao gbm may nén,
dan ngung quat, cum dan lanh bao gbm dan lanh va quat,

20. Mdy diéu hoa 2 chidu (heal pump air conditioner, all year air
con—ditioner) la may diéu hoa ¢6 kha ning lam lanh vé mua he
va sudi &m v€ mila déng bing chu trinh lanh va bom nhiét.

21. Mdy diéu hoa nhiéu cum (multi—system split air conditioner) 1a
may diéu hoa c6 mot cum dan néng véi nhidu cum dan lanh bg
tri cho cac phong khéc nhau.

22. Mdy diéu hoa tdch (split air conditioner) —~ xem may didu hoa
2 cum va may diéu hoa nhiéu cum.

23. Mdy diéu hoa ti tuong (slim packaged hoic free blow packaged
air conditioner) la may difu hoa tach, cum dan lanh c6 dang mdt
th tudng ndng suft lanh dén 14kW (48.000 Btu/h).

24. Mdy diéu hoa VRV (VRV air conditioner) la may diéu hod gém
mdt cum dan néng va nhiéu cum dan lanh (16 hodc 16n nhat 1a 32)
ctia hing Daikin véi cac dic diém chidu dai dudng 8ng gas lén tdi
150m, d0 cao gitia dan néng vA lanh 1én t6i 50m va dd cao gitia cac
dan lanh t6i 15 m, diéu chinh nang suit lanh biing may bién tin
v6i 21 bude diéu chinh, cdng sut dong co dan néng tdi 48 HP.

25. Mdy diéu hoa thuong nghiép (commercial air conditioner) 1a may
diéu hoa dung trong thuong nghiép, loai gon mét hodic nhidu cum
giai nhigt gié hodc giai nhiét nude, 1 hoic 2 chidu, nang suét
lanh trung binh, thich hgp cho céc nha hang, ciia hang, siéu thi...

268. Mdy diéu hod c6 dng gid (ducted air conditioner) la may diéu hoa gon
kiéu nguyén cum hogc nhiéu cum, nang suit lanh 16n, dan bay hoi cé
quat ly tdm ap suét cao, duge phép lip thém &ng gi6 phan phdi.

27. Mdy diéu hoa khéng 6ng gié (non—ducted air conditioner), free—
blow air conditioner) 12 méay diéu hoa gon mgt hosic nhidu cum,
khéng 6ng gié lanh,

N61 chung, theo 50 d6 phan loai hé thdng diéu hoa khéng khi (hinh

2.1) ta th&y h¢é thong diu hoa cuc bd va hé théng didu hoa gon khéng
khic nhau nhiéu. Nhiéu loai may (vi du hé 2 va nhiéu cum) chi khae
nhau vé niing suit lanh, Tuy nhién, khi phén loai nhu trén ching ta sé&
c6 cac so sanh rat bé ich v& nhifu mat ma sau nay sé dé cap dén.
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2.2. MAY DIEU HOA PHONG RAC

Nhu da dinh nghia, may diéu hoa cuc bd gdm cac loai chinh 14 may
diéu hoa clia s va may didu hoa hai va nhidu cum nang suit lanh dén
TkW (24.000 Btu/h). Day la céc loai may nhé, hoat déng hoan toan ty
dong, 14p dit, van hanh, bdo tri, bdo dudng sia chita d& dang, tudi tho
trung binh, dé tin cay 18n, gia thanh ré, rit thich hgp véi cac phong va
cac cin hd nho.

Nhuge diém co ban etia may diéu hoa phong 1a rat khé ap dung cho
cac phong ldn, héi trudng, phdn xudng, nha hang, clta hang, cac toa
nha cao tAng nhu khach san, véan phdng vi khi b tri d day, cac cum
dan néng b8 tri bén ngodi nha s& lam mit m§ quan va pha vd kién trac
cla toa nha.

2.2.1. May diéu hoa clra sé

M4y diéu hoa ciia s6 1a loai may diéu hoa khéng khi nho nhat ca vé
nang suit lanh va kich thudc cting nhu khoi hugng. Toan bd cac thiét bi
chinh nhu may nén, dan ngung, dan bay hdi, quat giai nhiét, quat gié
lanh, cac thigt bj diéu khién, diéu chinh tu déng, phin loc gi6, khi mai
clia gid tudi ciing nhu céc thidt bi phu khac duge 1ip dat trong mot vo
gon nhe. Ning suit lanh khéng qua 7kW (24.000 Btwh) va thudng
chia ra 5 loai 6, 9, 12, 18 va 24 ngan Btuwh.

Hinh 2.2 v& 2.3 giéi thiéu hinh dang va két cdu clia mot may diéu
hoda clta 56 néi chung.

=

}\%@

5

a) B o

Hinh 2.2. Hinh dang bén ngoai mot may diéu hoa cifa s&

1. V&; 2. Tdm nip; 3. Ghi lay gid ddng thoi la mit trang tri; 4. Chdp 1at hudng gié thdi;
5, Phich c&m dién; 6. Bang diéu khién; 7. C{ta chdp Iy gi6 gial nhiét; 8. Dan ngung;
9. T4m a3; 10. Ong x& nudc ngung.
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Trong nha

14

Hinh 2.3, Nguyén tic ciu t@(.) may didu hoa cira s3
1. Quat hudng truc; 2. Bong ca quat; 3. Clra ldy gid tuai; 4. Quat ly tam; 5. Dan bay hoi;
6. Phin loc khdng khi; 7. Tdm ngan cach nhiét; 8, Bang didu khién; 9. Gng mao: 10. Phin sdy

loc;  11. BAu dan nd, tach 10ng, tiéu 4m dudng hut: 12. May nén rbto; 13. Dan ngung:
14. Phin loc khéng khi; 15. A, B — Khang khi lanh trong phéng vao va ra;
C, D - Gi6 gii nhiét vao va ra.

May diéu hoa clia s8 c6 cic wu, nhude diém chi y&u sau: _

— Chi c&n ¢dm phich dién 1a may chay, khéng cin ¢éng nhan lap
dat cé tay nghé cao.

~ C6 sudi mia déng bing bom nhiét.

— C6 kha nang 14y gi6 tuoi qua ctia 18y gié tuoi.

— Nhiét d6 phdng duge diéu chinh nhd thermostat véi dé dao déng
kh4 16n, dé &m ti bign d6i theo nén khéng khong ché dude dd 4m, didu
chinh theo kiéu on—off.

— Khé nang lam sach khéng khi kém.

— D6 6n cao.

— Khoé b8 tri trong phéng hon so véi loai 2 cum.

— Phai duc mot khodng tudng réng bing may diéu hoa hodc phai
cét clia s8 dé b8 tri may. Khéng c6 kha ning lap cho phéng khéng ¢6
tudng trye tiép ngoai trdi.

— Vén dau tu thap vi gid ré do duge san xust hang loat.

— Thich hgp cho cac phong nhé, cin hé gia dinh. Khé s dung cho
cac tod nha cao tdng vi lam méat my quan va pha vd kién trdc.
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Hinh 2.4 gid1 thidu cach
1ap dat may diéu hoa cla s6
trén vach phong.

CAn hét stc cha ¥ 1a
hudng ludng gi6é phia trong
va phia ngoai nha can dugc
théng thoang, néu bi can
trd kha nang lam viéc cta
may gidm, tiéu ton dién
ning ting, dbi khi din dén
chay may, déc biét khi b8  Hinh 2.4. Cach I3p dat may didu hoa cira s8 véi
tri cac bao che bdo vé may . hudng gié tudn hoan phia trong nha va ngoai nha

phia ngoai.
May diéu hoa hai chiéu _ .

Hinh 2.5 gidi thiéu nguyén 1y lam viéc cia mdt may didu hod clta
s6 2 chiéu. Dé ddi chidu lam vide, dan néng thanh dan lanh va dan
lanh trong nha thanh dan néng vao mua déng can thiét phai 14p thém
mot van ddo chiéu 2 nhu biéu dién trén hinh 2.5.

Lanh Néng Nang Lanh
o o o ° o g o o
a o o o o a [- I -]
o 0 o o o @ o o
o a a o [- I -} a o
o o 9 B o o o w©
- -} a o a o Qo ©
o © o e LI o ©
o o L- -] a a o
|- I -} q a o o 0 a 9
Trong nha Ngoai nha Trong nha Ngoai nha

a) Lam lanh mia ha b) Sudi 4m mia déng
Hinh 2.5, May digu hoa 2 chigu {heat pump) c¢é van dao chiéu:
a) Lam lanh: b) Sudi &m;
1. May nén; 2. Van dao chidy; 3. Ong mac.

0 ché& d6 lam lanh, dong moi chdt di vio dan néng phia ngoai nha
va di qua 6ng mao (ti phai sang trai) dé vao dan lanh trong nha. 3 ché
d% sudi &m, van dbi chiéu 2 hoat déng 1am ddi chidu dong mai chat ti
m4iy nén ra di vio dan trong nha, rdi méi qua dng mao (t trai sang
phai) dé di vao dan ngoai trdi, dan trong nha tré thanh dan néng, dan
ngodi trél trd thanh dan lanh.
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Qua trinh ddo chiu kéo dai khoing 10 gidy. Trong qua trinh dao
chiéu x4y ra hién tudng hoi néng 6 ap suit cao tran vio dutng hiit. Ap
sudt ddu ddy tut xubng mét chut réi lai quay trd lai gia tri ban ddu. Ap
sudt hit tang 1én réi lai ha xuéng dan din.

Bang 2.1 gi6i thidu thong & ky thuit mét s§ loai may diu hoa cia
s8 Carrier.

Bang 2.1. May diéu hoa clra s Carrier loai 1 chiéu/2 chiéu,
dién ap 220V, 1 pha, 50Hz

r ] _ Kich thudc
Nang |* Nang | Cong | Dng phiel, |
. sust su.a'.‘t s;:a kl:: am;lgc, ang' mm Khéi
Kigu lanh, kKW n‘hlgt : Y, . f,uat hut Réng W I_t.rc;ng,
{Btu/h) sudi, kW | tam lanh | lam lanh | dm, Uh Cao H kg
(Btu/h) | (sudi &m) | (sudl am)
83aubD
470
2,05 - 0,735 3.4
51G7 2000} O . 1,5 327 27
435
470
2,61 -~ 1,04 5.0
51G9 (8600) o 0 1,8 327 27
- . 435
' 3,52 1,41 6,5 560
5112 12’000) - (‘ : (') 2,5 378 41
_ ¢ - - 600
5,28 2,22 11,9 620
51v18 {1a|000} - ’}' ) 2,5 " 395 64
- C ( 716
6,89 2,80 13,3 ee0
51C24 {'23‘500) ' (’ ) ) 2,7 445 77
( 738
, 560
77QRA 2,55 2,35 0,95 4.4
0,94 378 4z
009 (8700) (8000} (0,73) (3.4) :
- 600
620
51QCBE 393 3,58 1,14 8,5
17 395 55
612 (13400) | (t2200) (1,13) (5.2)
716
660
51QGA 5,57 5,51 2,33 10,0 :
2,0 445 75
118 (19000) | (18800) (2,14) 9.9y
738
660
510G 6,68 6,65 2,62 12,1
3,2 445 77
222 (22800) | (22000) (2,30) (10,7 738
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2.2.2. May diéu hoa phong 2 va nhiéu cum

a) Mdy diéu hoa 2 cum

Hinh 2.6 gidi thiéu hinh dang cAu tao cua ndt may dleu hoa phong
2 cum. Cum trong nha gém dan lanh, b diéu khién va quat ngang
dong. Cum ngoai trdi gdbm 16¢ (may nén), dong cd va quat hudng truc.
Hai cum dude ndi véi nhau bang cac dudng 6ng gas di va vé. Ong x4
nudc ngung tit dan bay hoi ra va duong day dién déi khi dude bo tri doc
theo hai dudng dng nay thanh mjt bui 6 ong.

Wall mounted type

FCTY223C
FCTY353C

MY56CJ

Hinh 2.6. May diéu hoa 2 cum
1. Cum trong nha; 2. Cum ngoai nha; 3. B diéu khién ti xa (remote controller).

May diéu hoa hai cum ¢6 nhiéu uu diém, trong d6 viéc giam dugc
tiéng dn trong nha rat phi hgp véi yéu cdu tién nghi nén duge st dung
rong rai trong gia dinh.

Mbt wu diém khac 1a d& 14p dat, d& bd tri dan lanh va dan nong, it
phu thudc hon vao k&t c&u nha, dd ton dién tich 1dp dit, chi phai duc
tudng mot 16 nhé dudng kinh 70mm, dam bao thim my cao.

Nhudge diém cht yé&u 1a khong 1ay duge gi6 tudi nén cin c6 quat 1dy
gi6 tuoi. Nhuge diém khac 1a 8ng dén gas dai hon, day dién t6n nhiéu
hon, gia thanh ddt hon. Khi 1ip dit, thudng dan lanh cao hon dan
ngung nhung chiéu cao khong nén qua 3m va chiéu dai dudng éng dan
gas khong nén qua 10m. Mot nhuge diém nia 1a 6n phia ngoai nha, c6
thé 1am anh hudng dén cac hd bén canh.

Bang 2.2 gi6i thiéu thong sd ky thuat cia mot s6 may diéu hoa 2 cum
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théng dung, dan lanh la kidu treo tudng ky hiéu FTY hodc dat san ky

hiéu FVY. Céc gia tri cho trong bang 2.2 14 tinh cho dién &p 220V, 50Hz.

Néng sudt lanh tinh theo nhigt 4 trong nha t, = 27°C, tr, = 19°C va nhiét

dé ngodi trdi ty = 35°C, ty, = 24°C vdi tée dd quat cao (Hi—Fan). Nang suat

sudi tinh theo nhiét d6 trong nha t; = 20°C, nhiét d6 ngoai trdi ty = 7°C va
=6°C & tdc dd quat cao (Hi-Fan).

Bang 2.3 d€n 2.6 gidi thidu thong & ky thuit cia mét 88 loai may
diéu hod 2 cum va nhiédu cum mdi nhat ctia Daikin, didu chinh ning
sufit lanh bing mAay bi&n tdn véi mdt 86 ddc tinh wu viét khac so véi
may thdng thuong.

Vi du, loat may ky hiéu FTK(X) gisi thiéu trong bang 2.3 ¢é
trang bj mét thi€t bj goi 14 con mit théng minh (intelligent eye) ¢
dau cam héng ngoai nhan biét duge ¢6 ngudi trong phéng hay khéng.
Khi ¢6 ngudi trong phéng, may diéu hoa hoat dgng tu ddéng G ché& ds
binh thu’Ei-ng, nhung khi khéng cdn ngudi trong phong, con mét
théng minh 1ap tdc chuyén may sang ché ds canh chiing dé tiét kiém
ning lugng,

Loat may ky hiéu FTK(X)D va FLK(X)D (bang 2.4) c6 kha nang
ti€t kiém dién nang cao hon nhung didm bao tién nghi hon &8i véi
phong ngl va cdn ho. Véi cong nghé than thién v6i méi trudng 1a s
dung mét mAy nén kiéu ldc va ddng cd dién mot chi€u, kha nang tiét
kiém ning lugng cia may difu hoa bién tin nay di tidng 1én mbt
cach dang ké. Ngoai ra, dan lanh trong nha treo tudng véi ba chiéu
théi gié ddm bao sy ddng’ déu nhiét df rit cao ngay cd véi phong
rong. Néu ban ra khéi phong hodc ndm ngt (khéng di dong), con mat
théng minh sé ty déng dua may vé ché 48 lam viée da dat sin dé tist
kiém ning lugng.

Vdi loai nay, khach hang c6 kha niing chon 3 kiéu dan lanh khac
nhau:

— Loai treo tudng théng dung FTKD va FTXD (wall mounted type);

— Loai treo tran FLK (ceiling suspended dual type);

— Loai treo san FLX (floor suspended type) vin gin vao tudng
nhung dan lanh chi cach mit san khodng 20 ¢m, hoat dong hidu qua
hon v&€ mila déng vi hoi néng théi ra & phia dusi.
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Bang 2.2, May diéu hoa 2 cum (diéu chinh nang suit lanh bing may bién tan,
dan lanh treo tudng clia DAIKIN 2 chigu (heat pump), dién ap 220V, 1 pha 50Hz)

Kié,u Cum trong nha FTY25FV1A | FTY35FV1A | FTYS50GV1A| FTYGOGV1A
Cum ngoai nha RY25FV1A | RY3ISFVIA | RYSO0GV1A | RYGOGV1A
N&ing suét lanh kW 2,50 3,75 5,20 6,15
j Btufh 8.530 12.800 17.750 21.000
N&ng suét sudi kw 3.26 4,22 5,80 7.00
Btu/h 11.130 14.400 19.800 23.800
Déng lam viéc Laf':'l. I?nh A 4,2 6.8 9,7 11,2
i Sudi am 4.5 6,4 88 11,0
C_I_c‘mg suat | Lam lanh "y 0,87 1,39 1,80 2,30
tieu thy Sudi Sm 0,95 1,30 1,70 2,26
Hé sd lanh 2.87 2,70 2,74 2867
cop Hessnhiat  [FVKWL 5 4s 3.25 3.41 3,10
Budng ng gas Lérﬁg mm bt
Hai mm ©9,5 ®12,7 15,9
ﬁ#amn) trong nhd (mau trang hanh | crvoceyga | FTY35FVIA | FTYS0GVIA| FTYS0GVIA
(L}:’:; q‘zg?gs 19(;2 Lamlank | o 7.2 9,5 14,0 14,0
d6 va Auto Sudi dm 7.8 10,6 16,3 16,3 \
56 6n Lél":‘i‘ I?nh 4B(A) 29 - 38 32-+39 35+ 45 37 = 46
’ Sudi am 28 + 38 32+ 139 3344 34 + 46
Kich thudc (cac x rong x sau) | mm | 275x750x179| 289x790x 189 298x1050x190
. Khé&i ludng kg 7 g 12
Bidu chinh gid Trai, phai, ngang va xuéng
Cum ngoai nha (mau tring nga) RY25FViA | RY35FV1A | RY50GV1A | RYGOGV1A
May nén kin réto cong sudt KW 0,75 1,30 1,70 2,20
Lugng nap R22 kg 102 1,12 1,55 1,75
Lam lanh . 4T 47 49 54
D6 6n swaism | W g 48 51 54
Kich thudce (cao x réng x sdu) | mm | 540x750x270| 540x750x270| 685x800x300| 685x880x350
Khéi lugng kg 38 41 51 75
Ghl chu:

— Kiéu FVY la loai dan lanh d3t trén san,
. = Cac gia tri da cho theo dién ap 220V,

— Nang sudt lanh tinh theo nhiét dd trung binh trong nha ty = 27°C, t, = 19°C va nhidt d§ ngoai
tedi ty, = 35°C, ty, = 24°C, 16¢ d8 quat cao nht (Hi).

- Ning suat sudi dua trén nhiét do trong nha 20°C va nhiét da ngoai trdi ty = 7°C, ty, = 6°C o
8¢ @5 quat cac nhat (Hi).

— Mifc 8n la gia tri chuyén d3i cla phong khong tiéng déi do theo tidu chuln cla Nhat JIS.
Trong thue t&, van hanh mifc én cé thé cao han do céc didu kién mdi trudng.
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Bang 2.3. Loat may di&u hoa 2 cum ky hiéu FTK(X) bi&n tan,
cé con mat thédng minh, 1 va 2 chigu

1 chigu lanh 2 chiéu néng, lanh
Ky hi Cum trong nha FTK25JVE FTK35IVE FTK25JVEA FTK3SJVEA
¥ higu = -
Cuym ngoai trai RK25WE RK35VE RK25JVE RK3I5JVE
. kW | 255(13-32) | 350(14-4,0) | 254(1,3-30) | 3.60(14-38)
lanh danh dinh
an (min - max) | puum 8720 12000 8700 12300
N—_— (4400-10900) | (4800 -13700) | (4400 -10300) | (4800 -13000)
ng SUA
kW - - 340134 4.2{14-51)
. danh dinh
YA (i - max) | gum ) 11600 14300
- (440013600} | (4800-17600)
Nguén dién 1 pha, 220 - 240V, 50 Hz/1 pha, 220 - 230V, 60 Hz
Kich thudc phi bi (H x W x D} nn 273 x 784 x 185
Khdi luvgng kg 75
Kich thuge phd bi (H x W x D) mm 560 x 685 x 265
Khdi Iuang kg 31 | 31 31 ‘ 3z
Pham vi nhigt @ lam lam lanh | °C khd 10 dan 46 10 dén 45
vige sudi dm | °C ot - - 10 dén 21

Bang 2.4. Loat mdy diéu hoa 2 cum ky hiéu FTK(X)D va FTK(X)D blen t§n
¢6 con mit thong minh, 1 va 2 chidu

KIEU DAN LANH TREO TUGNG 1 chiéu lanh 2 chiéu néng, lanh
Ky hidu Cum trang nha FTKDSONVE | FTKDGOJVE | FTK250VEA [FTXDS0MEA [FTXDEOSVEA FTXD71VEA
! [ Cum ngoai tra (RKDBOVEA) (RKDBOVEA) [(RKD7 1VEA) (RXOS0JVEA) [(RXDEOVEA) [RXD71IVEA)
danh dinh kW |52(0,9-58) 6,2 (09-7.00 | 7.1 {0.5-8.0) |52 ({0,9-5,8} | 5,2 (0.9-7,0} | 7.1 {0.5-8,0)
N | ovin - mah | argn| 17800 21200 24300 17800 21200 24300
Nang (3100-19800)(3100-24000)](3100-27300}](3100-19800) (3 100-24000)|(3100-27300)
sust ] KW N - - 65(0.9-80)[7,2(0.9-8.5 85 (0.9-9.5
sudi | e ] j ) 22260 24600 29100
(3100-27300)1(3100-20000)(3108-32500)
Ngudn didn 1 pha, 220 - 240V, 50 Hz/1 pha, 220 - 230V, 60 Hz
Kich thudic (H x W x D) mm 298 x 1050 x 190
Khéi luang kg 12
Pham vi nhigl da | tam lanh 'C kha -5 dén 46 -5 dén 46
lam vigc sudi dm [°C vod - - 15 dén 24
KIEU DAN LANH TREO TUONG 1 chiéu lank 2 chigu néng, lanh
Ky hidu Cum trong nha FLK50JVEA FLKGOJVEA FLXSOJVEA FLXEDJVEA
i Cum ngoai trdi {RKD50JVEA) {RKDEOJVEA} {RXD50JVEA) {RXDSOJVEA)
Lanh da_nh dinh | kW 4,7(0,8-53) 3,7 {0.9-6,5) 4.7 (0,9-5,3} 5.7 {0,9-6 5}
Nang ___|{min - max) | Stush | 16000 (3100-18100)] 19500 (3100-22200){16000 (3100-18100)| 19500 {3100-22200}
suAt Sucsi | 9anh dinh | kW - . 6.1{0,8-7.5) 6,7 {0,9-8.0)
{min - max){ Bruh - - 20800 {3100-25600)22900 (3100-32000)
Ngudn dién 1 pha, 220 - 240V, 50 Hzi1 pha, 220 - 230V, 60 Hz
Kich thudge (H x w x D) mm 490 x 1050 x 200
Khdi lugng kg 17
Pham vi nhiét d§ | lam lanh F'C kha -5dén 48 - 5dén 46
lam vigo sudi dm |°C uat] - - 16 dén 24
Ghichi:  Nang sudt lanh difa trén t, = 27°C, ty, = 19°C, t, = 35°C.

Nang sudt nhigt dua trén t; = 20°C, 4= 7°C, t,, = 6°%C.
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Bang 2.5. Loat may diéu hoa 2 cum ky hiéu FTE dd sach cao troeng phong
va cum ngoai nha chju mua axit va mudi, mdt chiéu lanh

Ky hidu Cum trong nha FTE25JV1 FTE35JV1

; Cum ngoai nha RE25JV¥1 RE35JV1
- kW 2,64 3,52

Nang suat lanh Btu/h 9000 12000

Ngudn dign ' 1 pha, 220 — 240V, 50Hz

Kich thudc phl ki {H x D x W) mm 273 x 784 x 185

Khéi luong kg 8,0

Kich thude phi bi {(H x D x W) mm 560 x 695 x 265

Khéi lugng kg 27 | a3

Pham vi lam viéc {nhiét dé khd) °C : 21 dén 46

Ghi chu:
Nang suat lanh dya teén nhidt 3 trong nha t; = 279C, t;, = 18°C, nhiét d¢ ngoai nha 35°C.

Loat may k¥ higu FTE (bang 2.5) ¢6 cach phan phdi gié kép hidu
quad va canh hudng gié tu ddng, clta thdi rdng lam cho su phén phdi gié
d8u hon. Kha ning loc bui cha phin loc cao hon, ¢6 thé loc duge bui
kich thude 0,01 micron dam bao khéng khi trong lanh trong phong.
Luéi gi6 duge xit Iy dé chdng nhidm tinh dién, c6 thé théo ra va vé sinh
lau ria. Viéc x1t Iy chdmg 4n mdn dac bidt cia cum ngoai nha dam béo
tudi tho l&u bén gip 5 d€n 6 14n chdng mua axit vA nude mudi so véi
loai thong thudng.

Loat may ky hiéu FT{Y) gidi thiéu trong bang 2.6 cting 1& cac loail
may didu chinh nang sust lanh bang bién tdn nhung véi mdt cum ngoai
nha, khach hang c¢6 kha niing Ida chon 1 trong 4 loai dan lanh trong nha
khac nhau ti 2,5 dén 6,06W. Cac didm uu viét cha cic may nay gidng
nhu cdc may trén, tuy nhién véi kha nang chon dan lanh, ngudi ta cb thé
chon duge dan phu hgp nhat v6i trang tri ndi that trong nha.

b) May diéu hoa nhiéu cum

Vao ddu nam 1994, hang Daikin cita Nhat ban gidi thleu may didu
hoa nhidu cum (multi-system) gédm 1 cum dan néng va 3 dén 5 cum
dan lanh, 1 chiu va 2 chiéu, dung cho cin hé tit 3 dén 5 phong. May c6
bd difu khién trung tAm dit ¢ phong may chi. C6 thé chon phong may
chtt 12 phong khach hodc phong ngld sao cho tién lgi nh&t. Cac phong
khac vAn c6 bd difu khién riéng ré nhung vin phai phu thudc vao
phong may chia. Vi du, phong may chl bat ché d6 1am lanh thi 4 phong
con lai chi ¢6 thé 1am lanh hoac tit may, chi khéng thé sudi 4m. Khi
phdng may chd tdt ch& d6 lanh thi cac phong khac mdi ¢6 thé sudi 4m
duge ma thoi. May ¢6 thé lam viée hoan toan ty ddng theo chudng trinh
ké ca viéc chuyén ddi ch& d6 1am lanh va sudi m.
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Bang 2.6. Loat may diéu hoa 2 cum ky higu FT(Y} bién tdn, ty chon 4 loai dan
lanh treo tudng, tién nghi va khéng 6n, t va 2 chidu

—

1 chiau lanh

Ky hisu Cum treng nha FT254v1 FT35.v1 FTSOGAVE | FT60GAVE
' Cum ngoai nha R25JV1 R35JV1 R50GV1 RG0GV1
Nang sudt lanh {danh kW 262 35 53 6.4
dinh) Btuth 8900 12000 18100 21800
[ Nguén dién 1 pha, 220 - 240V, 50Hz
Kich thudc (H x D x W) mm 273 x 784 x 185 298 x 1050 x 190
Khéi lugng kg 8 12
Kich thuc (H x D x W) mm 273 x 695 x 265 540 ;?Eso x | 685 ;0%00 X
Khi lugng kg 27 33 42 61
Pham vi lam viéc Eﬁo 19.4 dén 46
2 chiéu néng, lanh =
Ky hisu Cumtrongnhd | FTY25FVIA | FTY3S5FVIA | FTY5S0GAVIA| FTYG0GAVIA
' Cym ngodinha | RY25FV1A | RY35FVIA | RY50GAVIA | RYG0GAVIA
Nang sudtlanh (danh | kW 2.50 3.75 5.20 6.15
dinh) Bluth 8500 12800 17750 21000
Nguén dién 1 pha, 220 - 240V, 50Hz
Kich thute (H x D x W) mm | 275x750x179 | 208x790x 180 208x1050x190
Khai lugng kg 7 9 12
Kich thude (H x D x W) mm 540x750x270 685x800x300 | 685x880x350
| KhGi lugng kg 38 41 51 75
lam lanh °C 19.4 dén 46
Pham vi ' kho
lam vige | i &m ‘C ~10 dén 15
udt
Gh chu:

“Nang sudt lanh dua trén nhiét da t, = 27°C, tr, = 19°C va t, = 35°C.

Hinh 2.7 gidi thiéu may diu hoa tach nhidu cum: 1 cum ngoai nha
voi 2 dén 7 cum trong nha (split air conditioner multi system) ding cho
mét ho gia dinh ¢6 nhidu phong. '

Khi chon ning suit lanh thich hgp c6 thé st dung lanh déng thai
cho tat ca cac phong (trudng hgp vin phong) hodc sl dung lunh khéng
déng thai cho gia dinh, vi du ban ngay chay cho phong khach, phong
lam viée, ban dém chay phong ngt,
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Céac loai dan lanh cho
may diéu hoa nhiéu cum [ B-22 |[R-810A)
rat da dang, tu loai treo .
tuong truyén théng dén S —
loai treo tran, treo trén
san, gidu tran cbé hodc
khong c¢6 ong gid, nang
suét lanh cta cac dan lanh
nhu théng thuong tu 2,5kW
dén 6kW, tham chi 7,0kW.

May diéu hoa nhiéu '
cum ciing c6 hai loai 1 Connectable to up to 4 indoor units
chiéu lanh va 2 chiéu néng
lanh, diéu chinh ning suit
lanh bing may bién tin. Véi :

Hinh 2.7. May diéu hoa nhiéu cum.

nat &n "Powerful" (manh) may c6 thé chay vugt ning sudt lanh danh
dinh dén 30% trong vong 20 phit dé lam lanh nhanh phong, sau d6 lai
trd vé ch& do binh thudng (xem thém phéan 2.3.1).

2.3. HE THONG PIEU HOA [TO HOP] GON PAC

2.3.1. May diéu hoa hai cum khéng &ng gi6é

C6 thé néi, nhidu may diéu hoa 2 cum ctia hé théng diéu hoa gon
va ctia hé thong diéu hoa cuc bd chi khac nhau vé ¢ may hay nang
suét lanh. Do niang suit lanh 16n hon nén két cdu cia cum dan néng
va dan lanh-déi khi ciing ¢6 nhiéu kiéu dang hon. Cum dan néng c6
kiéu quat huéng truc théi 1én trén véi 3 mat dan. Cum dan lanh cling
da dang hon rat nhiéu ngoai loai treo tudng con c6 loai treo tran, gidu
tran, ké san, gidu tudng... Déi khi trong diéu hoa thuong nghiép hodc
cdng nghé ta con gip loai tach didc biét véi cum néng chi c¢6 dan quat,
con may nén lai duge ldp ciing véi cum dan lanh. Loai may nay con
duge goi 1a loai may c6 dan ngung dat xa (remote condenser air
conditioner). Do dan lanh c6 ning sudt lanh 16n, luu lugng gié cling
16n nén nhiéu cum dan lanh c6 thé duge lap thém 6ng phan phdi
gi6 dé phan phoi déu gi6 cho ca phong 1én hodc cho nhiéu phong
khac nhau.
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Hinh 2.8 gi6i thiéu mot s§ may diéu hoa 2 cum, 2 chiéu truyén
théng cig Daikin véi cac phudng an dan lanh khgc nhau. Bang 2.7 giéi
thiéu mot s6 thong s& ky thuat cia cac may diéu hoa 2 cum biéu dién
* trén hinh 2.8. |

(o i ] |
a) Ceiling mounted cassette type b) Ceiling suspended type
FHC35 ~ 60F T FH35 ~ 125F

FHYC71 ~ 125F _

¢) Ceiling mounted built-in type d) Ceiling mounted cassette corner type
FHB30 ~ 60F FHK30 ~ 60F
FHYB71 ~ 125F FHYK71F

f) Floor standing type
e) Wall mounted type FVY71 ~ 125F
FAY71/100F :

9) Features of R71 ~ 125F
® The scroll compressor makes the outdoor units lighter and
more compact, (71, 100, 125 class)
® Piping connections possible from 4 directions: front, right, back
or bottom.
® Severe weather protection. .
® The standard operation range is down to -15°C ambient for 60
class and 35 ~ 125 class can be down to -15°C by adopling the e

optional kit.
. - -
9
n v
3 ~
R35E, 45E R6G0OE R71F R100F R125F

Hinh 2.8. Hinh dang mét s& méy diéu hoa 2 cum 2 chiéu truyén théng cta Daikin
V@i cac dan lanh khac nhau theo bang 2.7.
a) Dan lanh gidu trén cassette 4 cifa thdi; b) Dan lanh treo tran: c) Dan lanh Iap trong trén;
d) Dan lanh gidu trdn cassette dat géc; e) Dan lanh treo tudng;
f) Dan lanh kiéu ti (dan lanh dimg san): g) Cac loai dan néng (dan ngoai nha).
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Bang 2.7. Mot s8 loai may diéu hoa 2 cum kiéu 2 chigu néng lanh (bdm nhiét)
cta DAIKIN, dién 4p 220V(380V), S0Hz. Ning suit lanh tinh theo nhiét d¢
trong nha t, = 27°C, t, = 19°C va nhiét dd ngoai tréi 35°C, HiFan, fiing suét

nhiét theo nhiét dé trong nha 20°C va ngoai tréi 7°C

1 chiéu lanh

Cum FHC35F | FHC45F | FHBOF FHC7TIF  |FH100F  |F125F
trong nha | FH3sF FH45F FHBOF FAY7IF  |FHYC100F |FHYC125F
FHB35F |FHBASF  [FHBEOF  |FHYCTF |FHYB10OF |FHYB125F
FHK35F  |FHK4SF  |FHK6OF  |FHYB74F |FAY100F |FVY125F
FHKTAF  |FVY100F | FHC125F
Kiu . |Fwy7iF |EHCT00F  |Fvi25B
FHC71F | FA100F
FV71B FV1008
FHS71BA |FHS100BA
Cum
rooninha | R3SF RA4SE RBOE R71F R100F R125F
Nang |KW 3,4 5,1 6,5 7.7 10,5 12,8
suit | Btuih 11600 17500 22200 26200 36700 43600
lanh  [ycalih 2930 4400 5600 6600 9000 11000
2 chidu néng, lanh .
Cum FHYC35F |FHYCA45F |FHYCBOF |FHYC71F |FHYC100F | FHYC125F
trong nha |FHY35F  |FHY45F  |FHY6OF  |FHYTIF  |FHY100F |FHY125F
FHYB35F |FHYB45F |FHYBSOF [FHYB71F |FHYB10OF |FHYB125F
Kidu FHYK35F |FHYKASF |FHYK6OF |FHYBT1F |FVY100F
FAY7F  |Fvy100F
FVY71F
Cum | Ry3s3 RY45E RY&CE RY7IF | RY100F | RY125F
ngoai nha
Nang [kW 3,5 4,5 6.15 7.7 10,4 12,8
f’a“na; Bturh 11.900 16,600 21.000 26.200 35.300 43.600
Nang |kw 405 5.5 7.1 7.9 11,2 14,2
o |Btun 13.800 | 18800 | 24200 | 27.000 | 38100 | 48.400 |

Hinh 2.9 va 2.10 gi6i thidu phuong phép lap dit cia cic loai may nay.

Uu va nhuge diém caa céc loai may nay giéng nhu may cuc b 2

cum. Cing cdn nhic lai thQC diém chinh cha may nay 12 khéng co
kha nang 14y gié tudi nén cin c6 quat thdng gié diic biét cho cac khong
gian déng ngudi hoi hop, 1am viée khi gié lot qua clta khdng dd cung
cip 6xi cho phong. Thudng ngudi ta bd tri quat x4 gin trén tudng, sat
trdn nha. Khéng khi néng bdc 1én trén duge quat hut xa ra ngoai,
khéng khi tuci sé tu dong lot vao phong qua cac ké hd nhut khe ciia 80,
ctia ra vio, hoic chdp gi6 bé tri 3 clta ra vao. Thong gié theo kidu nay
d& gay dong suong vi khi tudi c6 nhist d6 va o 4m 16n. O cac phong.
nhd, gi6 lot ¢t cung cip 6xi thi khéng can quat.
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Miay di€u hoa kiéu ti thudng st
dung cho cac hdi trudng, nha khéch,
nha hang, vin phong tudng d6i réng.
Dan bay hoi v6i quat gié théi tu do
(free blow), khéng cé 6ng gi6, ning
suit lanh d&n 14kW hay 48.000
Btu’h. Do quat dan bay hdi cé tiéng
én thdp nén rit thich hdp cho didu
hoa tién nghi. Ngoai kifu ti tudng,
con ¢4 riit nhiu phudng én bé tri
dan lanh khac nhu dat san, treo
tudng, treo trdn va cassette gifiu
tran nhu hinh 2.10 giéi thigu. DE
dam bao my quan kiéu dat san c6 thé

\.\\\\

| NN

<)

UL LR @

Hinh 2.9, May digu hoa 2 cum kiéu ti)
tudng (slim packaged air onditioner)
1. Cum dan fanh kiéu 0 tuéng; 2. Cum dan
néng; 3. Ong din gas di va vé.

chuyén thinh kiéu gisu tudng, nghia 12 dan lanh nim & trong hém tudng,
bén ngoai chi nhin thdy chép gié. Loai gifu trin cé miéng gié phan phéi

va miéng gi6 hdi.

/

1

Al =

c) /=

d)

Hinh 2.10. May dizu hoa 2 cym vdi 4 phudng an bd tri dan lanh khac nhau
. @) Bét san (floor mounted type); b) Treo tuding {wall mounted type): ¢) Treo trén
(ceiling suspended type}); d) Cassette gidu tran {celling mounted cassette type),
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2.3.2. May diéu hoa 2 cum c¢é éng gid

May diéu hoa 2 cum c6 Ong gié thudng dude goi 14 may di€u hoa 2
cum thuong nghiép, nang suft lanh tit 36.000 dén 240.000 Btuh. Dan
lanh dugce b6 tri quat ly tAm cbt ap cao nén cé thé 14p thém 6ng gib dé
phén phdi dfu gié trong phong rong hodc dua gio di xa phan phdi cho
nhidu phong khac nhau. Hinh 2.11 giéi thidu mdt s6 may diéu hoa
thuong nghiép loai 2 cum nay. Bang 2.8 gidi thi¢u théng s6 ky thuét
may diéu hoa thudng nghiép cé 6’ng gi6 cua hing Daikin. Ning suflt
lanh ctia may tinh theo dién 4p cdp cho may la 220 hodc 380V, 50Hz,
nhiét d6 trong nha ty = 27°C, tg, = 19,5°C v& nhiét dé ngoai nha 35°C.
Ning suit nhiét tinh theo nhiét d§ trong nha 21°C va nhiét dd ngoai
trdi bau kho 7°C va bau udt 1a 6°C. May gdm hai ching loai: 1 chiéu
lanh va 2 chiéu nong lanh Dan lanh ¢6 chidu cao nhé dé& dé ddng l4p
dat trong tran gia. Chi cAn md mot nip bén cum dan nong dé sta chiia
14p dat 1am cho dién tich 1dp &4t va dich vu dat 181 thiéu. Céac dan lanh
e6 3 loal quat a4p thap, trung binh vdi cde ky hiéu tudng dng la B, M va
quat ap cao. Cac ky hiéu dudi cia cum dan néng va dan lanh 1a VE ¢
nghia nguén dién 1 pha, 220 — 240V, 50/60Hz, ky hiéu V1 cé nghia
1 pha, 220 — 240V, 50Hz vaA Y1 1a 3 pha, 380 — 115V, 50Hz,

Bang 2.8. Mot s8 may diéu hoa 2 va nhiéu cum cé 8ng gié quat ap cao clia hang
DAIKIN dién ap 220V, 380V, 50Hz, ning suét lanh tinh theo nhiét dé trong nha

= 27°C, t,, = 19,5°C va nhiét dd ngoai tr&i 35°C. Nang suat nhiét tinh theo nhiét d&
trong nha 21°C va nhiét do ngoai tréi t, = 7°C, t,, = 6°C {loai 2 chiéu va 1 chiéu)

Kiéu Nang sudt lanh N#ng suit nhigt
Cum dan lanh Cum dan néng kW Btu/h kW Btu/h
FDYOD5J RY6L 14,9 50.800 © 15,7 53.600
FDY08J RYSL 19,2 65.000 19,8 67.500
FDY10J RY 10L 256 87.000 26,7 91,300
FD 03KV R71FUV1 8.1 27.800 - -
FDO4KV1 R100F V1 11,0 37.700 - -
FDOSKV 1 R125FUY1 14,0 47 600 - -
FDO5J RUO5) 15,5 52.800 - -
FDO7J RUG7J 17,0 58.000 - -
FDO8. RUD8J 22,0 75.000 - -
FD10J RUDB. 23,0 78.600 - -
FDO08J RU10J 24,0 81.800 - -
FD10J RU10J 25.8 88.100 - -
FD11) RU10J 26,0 91.700 - -
| FD10J RU11J 27,3 93.300 - -
FD11J RU11J 29,8 101.600 - -
FD16J RU16J 438 148,900 - -
FD22J RUZ224(A) 60,5 206.500 - -

52




High static pressure Low static pressure

Hinh 2.11. Hinh dang mét s& may diéu hoa 2 cum c6é &ng gié cla Daikin theo bang 2.8

2.3.3. May diéu hoa dan ngung dit xa

Dai by phén cac may diéu hoa téch c6 may nén bs tri chung véi
- cum dan néng. Nhung trong mét s6 trudng hgp, may nén lai nim trong
cum dan lanh. Truong hgp nay ngudi ta goi 1a may didu hoa c6 dan
ngung dét xa (remote condenser air conditioner).

Hinh 2.12 giéi thi¢u két ciu cia mdt may diéu hoa c6 dan ngung
dat xa. Cum dan néng gém quat hdt va dan ngung dit chung quanh,
dan lanh kiéu t ¢6 dan lanh quat ly tdm gi6 lanh va may nén bo tri
bén trong. May nay la loai 2 chiéu kiéu bom nhiét dung mét van dao
chiéu 2. Méi dan déu c¢6 1 van tiét luu va 1 van mot chiéu. Van mét
chiéu cé tac dung vo hiéu hoa van tiét luu khéng cAn thiét cho chu
trinh. Dong méi chét di theo mii tén (xem hinh 2.12).

May diéu hoa dan ngung dat xa cling ¢6 chung cic uu, nhude diém
cia may diéu hoa tach. Tuy nhién, do dic diém may nén bé tri § cum
dan lanh nén d¢ 6n trong nha cao. Chinh vi Iy do d6, may diéu hoa dan
ngung ddt xa khéng thich hgp cho diéu hoa tién nghi. Chi nén st dung
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loai m4ay nay cho diéu hoa cdéng nghé hosc thudng nghidp trong cac
phan xudng hode clia hang, nhiing ndi chAp nhan dude 1iéng 6n cia nd.

—_ Gib

S
/// §:: lanh

Gi6 gidi nhigt

a) Lam lanh

Gid cdp nhiét

" b) Sudi am
Hinh 2.12. May diéu hoa cé dan ngung dit xa, 2 chiéu
1. May nén; 2. Van dao chiéu; 3. Binh chla; 4. Quat gi6 lanh; 5. Phin loc khéng khi;
6. Van 1 chiéu; 7. Van tiét luu; 8. Phin sy lgc; 9. Vach ngan trong nha va ngoai trdi;
10. May phun am kht cén.

Bang 2.9 gidi thidu théng sd k¥ thuit mot s may didu hoa dan
ngung dat xa cta hang Daikin, dién 4p 220V, 380V, 50Hz. Ning suit
lanh tinh theo nhiét d6 trong nha t, = 27°C, tr, = 19°C va nhiét d¢
ngodi trdi 35°C. Niang suét nhiét tinh theo nhiét dé trong nha 20°C,
nhiét d6 ngoai trdi 7°C. Cac may nay ¢é 2 loai 1 chiéu lanh v& 2 chiéu
néng, lanh kidu bom nhiét.
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Bang 2.9. Mét s6 may diéu hoa dan ngung dit xa (ctia DAIKIN (dan ngung gidi

nhigt gid, néng suat lanh duya trén nhiét dé trong nha t, = 27°C, t, = 18°C va nhigt

db ngoai troi 35°C, néing sudt lanh dua trén nhiét db trong nha 20°C va nhiét do
ngoai troi 7°C, dién ap 220, 380V, 50Hz) loai 1 chidu va 2 chidu nong, lanh)

Kiéu may Nang suat lanh Ning sudt phist
Cum dan lanh Cum dan néng kW Btu/h kW Btush

FRYPJBOP CRYJBOP 7.3 24,900 82 28.000
FRYPJ140P CRYJ140P 12,8 43.700 13,2 45.000
FRYPJ200J -~ CRYJ200P 18,6 63.500 20,0 68.300
FRYPJ2804 CRYJ280P 259 88.400 26,5 90.400
FRYJ400. CRYJ200Px2 36.9 * 126.000 40,0 136.500
FRYJ560P CRYJ280Px2 52,3 178.500 56.0 191,100
FRYJE30P CRYJ315FPx2 583 199.000 63,0 215.000
FRYJB00P CRYJ400Px2 745 254,300 80,0 273.000
FRYJ1120P CRYJ5680FPx2 1087 360.800 106.0 361.800
FRYJ1400P CRYJ710Px2 1323 451.500 1256,0 426.600
FRPJBOP CRJEOP 7.3 24.900 _ _
FRPJ140P CRJ140P 12,8 43.700 _ _
FRPJ200P CRJ200P 18,6 63.500 _ _
FRPJ280P CRJ280P 259 88.400 _ _
FRJ400P CRJ200Px2 36.9 125.900 _ _
FRJS60P CRJ280Px2 52,3 178.500 B 3
FRJG30P CRJ315Px2 58,3 199.000 _ _
FRJ8COP CRJI400Px2 745 254.300 _ _
FRJ1120P CRJ560Px2 1057 360.800 _ -

2.3.4. May diéu hoa I3p mai

~ May difu hoa lap mai (rooftop air conditioner) 1a may didu hoa
nguyén cum c¢6 nang suflt lanh trung binh va lén, cht y&u dung trong
thuong nghiép va céng nghiép. Cum dan néng va dan lanh duge gin
lién v6i nhau thanh mét khéi duy nhat. Hinh 2.13 giéi thiéu hinh dang
bén ngoai ca may va cach lip dit mAy trén mai.

Quat dan lanh 13 loai quat ly tdm cft 4p cao. May dudgc bd tri 6ng
phan phdi gié lanh va 6ng gi6 héi. Ngoai kha nang 14p dit may trén
mai bAng clia phong digu hod con ¢é kha ning 14p may & ban cong hodc
mai hién hofic gia chia, sau d6 b& tri dudng 6ng gi6 cap vi gié hdi hop
ly va ding kj thuat, my thuat.
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UATOBKA UATO0B-09-10-12KA

UATYOEK UATY08:09-10-12K

UAT15.18.21KA
UATY15.18-21K |

L @J S Dan
ngung

=l

|c T -

g G % % Dénbay.hci

b) Lap dat véi éng gid

Hinh 2.13. May diéu hoa I3p mai (rooftop air conditoner)
a) Hinh dang bén ngoai; b) Cach |&p trén mai véi 8ng gié phan phdi va gié héi.

Bang 2.10 giéi thiéu mot s6 théng s6 k§ thuat cia may diéu hoa
14p mai do Daikin ché& tao. May lam viée véi dién ap 220 Boac 380V,
50Hz. Phuong phéap tinh toan ning suét lanh vé.nﬁng suat nhiét gidng
nhu may diéu hoa tach théng dung. Ning suit lanh tinh theo nhiét do
trong nha 27°C, t, = 19,5°C, nhiét dd ngoai troi 35°C va ning suft
nhiét tinh theo nhiét do trong phong 20°C, nhiét dé ngoai troi 7°C.
Ning suét lanh ti 14 dén 97kW. Ning sudt nhiét tit 15 dén 58kW.
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Béng 2.10. Thong sé ky thuat mét s6 may diéu hoa Iip mai caa DAIKIN,
112 chiéu, nguén dién Y1: 3 pha, 380 - 415V, 50Hz

Kidu may Ning sust lanh, | Niing sust nhigt Kich thudc Khdi lugng
kw kW HxWxD - ;
UATOBKAY1 17,7 ' - 1490 x 630 x 1750 218
UATO8KAY1 22,0 - 1270 x 1600 x 1280 313
UATOSKAY 1 26,4 - " 1270 x 1600 x 1280 316
UAT 10KAY 1 31,4 ' - 1490 x 1600 x 1200 330
UAT15KAY1 43,8 - 1270 x 1980 x 1980 626
UAT18KAY 1 52,7 - 1270 x 1980 x 1980 632
UAT21KAY1 616 T 1490 x 1980 x 1980 660 |
UATYOBKY 1 17.7 18,1 1490 x 630 x 1750 230
| UATYDBKY1 22,0 23,0 1270 x 1600 x 1280 329
UATYOOKY1 26,4 26,9 1270 x 1600 x 1280 329
UATY10KY1 31,4 32,1 1490 x 1600 x 1280 344
UATY 15KY 1 43,8 a6,1 1270 x 1980 x 1980 650
UATY18KY1 52,7 54,2 1270 x 1980 x 1980 656
UATY21KY1 61,6 62,8 1490 x 1980 x 1980 686 j

Ghi chui: 1kW = 860 kcalrh = 3413 Btu/h.

Nang suft lanh tit 17,7kW d&n 61,6kW, Ning suit nhiét t 18,1kW
dén 62,8kW. '

Cac loai may diéu hoa l4p mai ddi mai (san xudt ndm 2001) nay c6
nhiéu wu diém hon, vi du may nén xoin 6¢ nhe hon 10% va gon hon
30% so v6i may pitténg truyén théng lam cho kich thude may gon nhe
hon nhiu. Uu diém khac 1a may nén xodn de 43 rung va dd 6n hdn
nhiéu so véi may nén pittong truyén théng.

2.3.5. May diéu hoa nguyén cum giai nhiét nudc

Do binh ngung gidi nhiét nude rat gon nhe, khéng chi€m dién tich
va thé tich 14p dat 16n nhu dan ngung gidi nhidt gié nén thusng dugc
b8 trf cung véi may nén va dan bay hoi thanh mot t8 hop hoan chinh.
Hinh 2.14 m6 ta c&u tao cia mdt may-diéu hod nguyén cum giai nhiét
nudc cua hang Carrier (M), Toan bd may va thi€t bj lanh nhu may
nén, binh ngung, dan bay hoi va cac thiét bi khac duge b8 tri gon va
trong mét vo dang ti. Phia trén dan bay hoi 1 quat ly tdm. Do binh
ngung lam mat bing nuée nén may thudng di kém véi thap gidi nhiét
va bom nude. TU ¢é clia gi6 cdp dé 1dp dudng 6ng gié phAn phéi va ¢
clta gib héi cling nhu cda 18y gié tudi va cée phin loc trén cic dudng dng
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gi6. May c6 ning sudt lanh t6i 370kW va chd y&u dung cho diéu hoa
cong nghé va thuong nghiép. Hinh 2.15 gidi thiéu nguyén tac lam viéc
cia mdt may diéu hoa nguyén cum giai nhiét nudc véi thap giai nhiét
va bom nudc tudn hoan.

Dan lanh

B& ngung giai nhiét nudc
May nén

Hinh 2.14. Mét may diéu hoa nguyén cum giai nhiét nudc clia Carrier

flIIHIIIllHIlHlIIIiI;E
A

§ <:1 M
= . D -

LLALLERRLLARNY

&

a) b)

Hinh 2.15. May diéu hoa nguyén cum giai nhiét nudc
a) Nguyén tic cdu tao: 1. May nén; 2. Binh ngung ty; 3. Van tiét luu; 4. Dan bay hoi;
5. Quat gi6 ly tam; 6. V td; 7. Khéng khi cdp; 8. Khéng khi tai tudn hoan;
9. Khang khi tugi; 10. Nuéc giai nhiét vao va ra
b) Cach I&p dat ciing thap gidi nhiét: 11. Clta thdi tu do ngang hosc cifa 1ap 6ng gi6 phia trén;
12. Thap gidi nhiét; 13. Bom nudc; 14. Ong nuéc.
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Bang 2.11 gi6i thiu ning suat lanh ctia mét 58 may difu hoa
nguyén cum giai nhiét nude cla Daikin,

May difu hod nguyén cum giai nhiét nudc cé wu didm co ban 1a:

— Dugc san xuét hang loat va 14p rap hoan chinh tal nha may nén
c6 dd tin cdy, tudi tho va mite dé ty dong cao, gia thanh ré, may gon
nhe, chi edn nél véi hé théng nude 1am mat va hé théng dnhg gi6 néu
cdn 12 sén sang hoat déng. :

Bang 2.11. Nang suat lanh clia mét s6 may diéu hoa nhiét dé nguyén cum giai
nhiét nude clia DAIKIN tinh theo nhiét db trong nha t, = 27°C, t,, = 19°C va nhiat
dd nudc lam mat vao 19,5°C va ra khdi binh ngung [a 35°C, tdn s& dién ap 50Hz

e Ning sust lanh 2 Ning suat lanh
Kidu may KW Btu/h Ki€u may KW Btuih
UCPJ100N 9,2 31.400 UCJ10G0N 9.0 338.000
UCPFJ170N 17.1 58.400 UCJ1320N 130,7 446,000
UCPJ250N 24 1 82300 UCJ100N 147.3 503.000
LUCPJ338N 338 115,400 UCJ2000N 189.8 647.000
UCJIS00N : 492 167.900 LICJ2500N 2345 B800.000
UCJS70N 85,3 223.000 UCJ3 150N 2916 $95.000
UJCJB50N 82,9 283,000 UC.J4000N 3688.0 1.260.000

— Van hanh kinh t& trong diéu kién tai thay déi.

— Lip dit nhanh T_ = = ]
chéng, khoéng edn thg ! l -— 3

- Gio tugi —=3 2 - Gid hdi
chuyén nganh lanh, van --'T 1~
hanh bac dudng, van
chuyén dé dang. N

— C4 cita 14y gi6 tudi. ) a g [

— B& tri d& dang cho : o :
cac phédn xudng san o o o
xuft (sqgi, dét..) va cae 1 B 5 olls 5 &[5 o 3
nha hang, siéu thi chép 5 a o 3
nhdn duge d6 6n cao. o o o
Né&u dung cho didu hoa N ° °
tién nghi phai c¢6 bubng " B ]

méy cich 4m va b§ tri AN AN——y
tieu am cho cd &ng gid h 216N et . didun

RN Hinh 2.16. Nguyén tic lam viéc cOa may didu hoa
cap va gi6 hoi. nguyén cum giai nhiét nuéc véi thap gidi nhist, ing

Hinh 2.16 gidi thiéu dung cho mét phan xudng san xuat
itng dung ctia may didu 1. May diéu hoa nguyén cym, gidi nhiét nudc:

by a 0. m \ A i "‘: . Hé = i6 pha .r.‘
hoa nguyén cum giai nhiét 2. Thap giai nhiét; 3. Hé thdng 8ng gié phan phdi

nude cho mot phan xudng sén xudt (sgi dét) cé &ng gid.
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2.3.6. May diéu hoa VRV giai nhiét gio

Do nhiing he théng diéu hoa trung tAm nudc lanh vii cac hé thong
ong nudc, gié eong kénh, ton nhidu khoéng gian va dién tich Yap dat, ton
nguyén vat liéu lam dudng ong nén hang Daikin cua Nhat nam 1982 da
cho ra ddi hé VRV dé lap dat cho céc nha cao tang nhu khach san, cac toa
nha vin phong, chung cu cao tidng.. ma trude day hdu nhu chi do hé

théng trung tam nudc dam nhan (xem hinh 2.22). Daikin cting da dua ra
" VRV cai tién goi 1a VRVIII ¢6 nhidu tinh nang vugt tri. San pham tuong
tu cta cac hing khac goi chung 1a VRF (Variable Refrigerant Flow).

Hé VRVIII ¢6 nhing dac didm sau:

1. VRVIII dugc chia ra 2 loal loai thong thudng va loai hiéu sudt
cao. Loai hidu suét cao c¢6 déc diém 12 dan néng 16n hon.

2. Dan néng (dan ngoai nha) g1a1 nhiét gi6 ¢6 dai cong suit dong co
5, 8, 10,..., 54 HP (cach nhau 2 HP mdi loai). Nang suét lanh tu 14,4kW
(49200 Btufh) d&n 156kW (474000 Btwh) trung binh 2,9kW/1 HP.

Dan néng cé 3 loai:

— 1 chiéu lanh (cooling only).

~ 2 chiéu néng lanh (heat pump).

— Loai thu h01 nhiét (heat recovery) (dbéng thdi ¢b thé mét 6 dan
lam lanh, mdt s& dan khéc lai sudi &m dong thoi d thal ky giao mua).

Dan néng co sd ¢6 tit 1 dén 4 may nén trong d6 ¢6 1 may nén bién tan.

Pidu chinh nang suit lanh tit 21 cép (5 HP) trd 1én (4% + 100%).
M6t dan néng c6 thé két néi véi t& da 1a 64 dan lanh. Hinh 2.17 gid1
thiéu dan noéng lai 1 chiéu lanh, dién 50Hz.

Ky hiéu dan néng:

- 1 chiéu lanh — HP (RX-K) vi du 16 HP (RX16K)

~ 2 chiéu néng lanh - HP (RXY-K) vi du 16 HP (RXY16K)

— loai thu héi nhiét REYQ MY1B vi du REYQ20-MY1B.

3. Dan lanh: C6 9 kiéu dan lanh khac nhau véi 6 cdp nang suit
lanh. Hinh 2.18 gidi thiéu g1a1 dan lanh va céac cfp nang suft lanh
khac nhau. Nang sudt lanh caa dan lanh dugde cho theo kW, kcal/h va
Btu/h. Ngoal ra nang sut lanh ¢on duge cho theo cong suidt ma lyc cla
dan néng dé c¢6 thé tinh nhanh sy k&t ndi cée dan. Vi dy, khi chon dan
nong la 10 HP thi c6 thé c¢hon 1 dan lanh 10 HP, 2 dan 5 HP hodc 4
dan 2,5 HP hoac 8 dan 1,25 HP.

Cung ¢6 thé chon téi 13 dan 0,8 HP (13 x 0,8 = 10,4 HP). Tham chi
c6 thé chon t3i 16 dan 0,8 HP (16 x 0,8 = 12,8 HP) vi trong hg VRV ty
1& k&t nodi cua dan lanh vdi dan néng cd thé dat tdi 130%, nghla la dan
néng 10 HP thi téng nang sudt lanh cia dan lanh c6 thé t6i 13 HP.
Truong hop chon 16 dan 0,8 HP thi ty 1& két ndi 1a 12,5% 14 cho phép.
S6 dan 16 14 88 dan 16n 16n nhat ma 1 cum dan néng 10 HP dudc phép
két ndl (xem edt cudl cung hinh 2.17).
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:'
RX{Y)Q5P

30. 32, 34, 36 HP

RX{Y}Q30P, 32F, 34P, 36P

RX(Y)Q8P, 10P

RX{YJQ38P, 40P, 42P, 44F 46P

RX(Y}Q48P, 50P, 52P, 54P

Céng 5 Bo kétndi | S& dan
sudt dan E‘;’v 31':2; T8 hop tir cac modul dannéng |lanh két
néng HP ngoai nha nodi max

5HP | 14,1 | RX(Y)Q5P RX(Y)Q5P . 8

8HP | 22,5 | RX(Y)Q8P RX(Y)Q8P = 13

10HP | 28,2 | RX(Y)Q10P RX(Y)Q10P - 16

12HP | 33,7 | RX(Y)Q12P RX(Y)Q12P ~ 19

14HP | 40,2 | RX(Y)Q14P RX(Y)Q14P - 23

16 HP | 45,3 | RX(Y)Q16P- RX(Y)Q16P — 26

18 HP | 49,3 | RX(Y)Q18P RX(Y)Q18P 29

20 HP | 56,2 | RX(Y)Q20P RX(Y)Q8P + RX(Y)Q12P 32

22 HP | 61,9 | RX(Y)Q225P RX(Y)Q10P + RX(Y)Q12P 35

24HP | 67,8 | RX(Y)Q24P RX(Y)Q8P + RX(Y)Q16P BHFP22P 100 39

26 HP | 71,8 | RX(Y)Q26P RX(Y)Q8P + RX(Y)Q18P 42

28 HP | 77,5 | RX(Y)Q28P RX(Y)Q10P + RX(Y)Q18P 45

30HP | 83,0 | RX(Y)Q30P RX(Y)Q12P + RX(Y)Q18P 49

32HP | 90,5 | RX(Y)Q32P RX(Y)Q16P x 2 52

34HP | 94,6 | RX(Y)Q34P RX(Y)Q16P + RX(Y)Q18P 55

36 HP_ | 99,0 [ RX(Y)Q36P RX(Y)Q18P x 2 58

38HP [ 106 | RX(Y)Q38P [RX(Y)Q8P + RX(Y)Q12P+ RX(Y)Q18P 61

40HP | 113 | RX(Y)Q40P RX(Y)Q8P + RX(Y)Q16P x 2

42HP | 117 | RX(Y)Q42P |RX(Y)Q8P + RX(Y)Q16P+ RX(Y)Q18P

44HP | 121 | RX(Y)Q44P RX(Y)Q8P + RX(Y)Q18P x 2

46 HP | 127 | RX(Y)Q46P RX(Y)Q10P + RX(Y)Q18P x 2 BHFP22P151 64

48 HP | 133 | RX(Y)Q48P RX(Y)Q12P + RX(Y)Q18P x 2

50HP | 139 | RX(Y)Q50P RX(Y)Q14P + RX(Y)Q18P x 2

52HP | 144 | RX(Y)Q52P RX(Y)Q16P + RX(Y)Q18P x 2

54 HP | 148 | RX(Y)Q54P RX(Y)Q18P x 3 ]

Hinh 2.17. Dai dan néng VRVIII 1 chiéu lanh
d diéu kién danh dinh t, = 27°C, t,, = 1

(ndng suat lanh ~ 2,8kW/1 HP)
9,5°C, t, = 35°C, ga R410A
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4. Méi chat lgnh: Hién nay Daikin ch& tao VRV va&i 2 loai moi
chét lanh 1a R22 va R410A, riéng VRVIII chi cé mét loai R410A.

5. Chiéu dai dudng 6ng ga lén téi 165m, thyc t€, chiéu dai tuong
duong (tinh véi céc t8, cit) téi 190m. Chénh 1éch d6 cao gilta dan néng
va dan lanh 1én t6i 90m va d9 cao gilta cac dan lanh 6 thé chanh léch
nhau trong vong 15m. Cac modul dan néng eling ¢6 thé ldp & d6 cao
chénh léch véi nhau téi 5m. Nhiing tinh ning trén tao didu kién cho viée
b& tri may cho cac tod nhi cao dén 30 ting mot cach d& dang. N&u bd tri
cac ting ky thuat xen k& d8 ddt dan néng thi c6 thé 1&p VRV cho tod nha
vdi moi chiéu cao.

Néu so sanh véi hé théng trung tAm nuéc (TTN) lip cho nha cao
tdng VRV c6 nhitng uu, nhuge diém sau:

1. V& ning suit lanh: Véi day cOng sudt dan néng ti 5, 8, 10,..., 54 HP
va két hop eac dan néng khae nhau, VRV ¢é kha nang thich ing cao
hdn vél moi nhu cdu nang sudt lanh tit 7 d&n hang ngan kW, trong khi
cic t6 may lam lanh nude (WC — water chiller) ¢6 s6 bac didu chinh nhé
hon nhiéu.

2. Khong gian va thdi gian ldp dit cho h& VRV nhd hon nhiéu vi
dudng 6ng ga rat bé so véi hé théng dudng 8ng hude va dudng 6ng gié.

Thdai gian 14p dat cho hé VRV cng ngén hon vi don gidn hon, gin
gidng nhu lap didu hoa 2 cum, khéng phai di cde dudng 6ng nudc. Céng
viée tai hign trudng it do dé dé tin cly cung cao hon. Hé VRV khéng
can phong may va phong AHU. Cac dién tich lam phong may cia hé
TTN c6 thé dang lam gara va cac phong AHU cé thé ding dé cho thus
hodc tang dign tich sit dung vi céc dan néng ciia h¢ VRV dit trén tng
thugng va khéng ¢6 AHU. Cong viée 1dp dat dan néng cing don gian
hon vi t8t ca cae md dun dan néng déu cé thé dua lén tdng thugng
bang thang may trong khi hé TTN cin 6 cin chu. ,

3. V& van hanh: Hé TTN cén ¢6 mot doi thg van hanh, trong khi hé
VRV khéng can vi khd nang tu dong hoa cao nén c¢é kha ning hoat
ddng hoan toan i déng trong mit ndm.

4. Vige stt dung ngoai gid hanh chinh: Hiu hét cic tod nha vén phdng
chi chay may trong gid hanh chinh (tir 8 gid d&n 17 gid) nén cac phong
gidm déc, vi tinh, thong tin lign lac... va cAc van phong cho thué phai lap
riéng thém hé cuc bg khi diing hé TTN rét bt tien dé cac hé cuc b dam
bao diéu hoa ngoai gid hanh chinh. Hé VRV thuan tién hon nhidu vi c6
thé stt dung 24/24h véi bat ky % tai lanh nio, 3 bat ky phong nao.
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5. Tén thit do quan tinh nhiét. Hé TTN ¢6 ton thit quan tinh nhiét
rat 16n néu st dung cho tod nha vdn phong lam viéc theo gid hanh
chinh. Lic 17 gio may dirng, toan bd khéi nudc lanh 7°C trong hé thong
néng 1én dén nhiét @6 mdi trudng. Ngay hom sau, thg van hanh lai phai
cho mAy chay trudc dé dua toan bd khdi nude lanh dé xudng dén 7°C. Hé
VRV lam lanh truc tiép bing ga lanh nén tén th&t do quén tinh nhiét 1a
bing 0. T diy ta ciing th&y hé TTN chi thich hgp cho cie xudng san
xudt 1am viéce 3 ca 24/24 gid nhu s¢i, dét, in &n... A

6. Kha nang tinh tién dién ridng bigt. Vi du 1 toa nha cho thug, cac
hd thué rdt mudn tra tién dién diéu hod theo thuc t€ minh da st dung,
nhung hé TTN khéng c¢6 kha ning tinh tién dién riéng biét ma chi cb
thé tra khoan theo dién tich, nghia la ngudi thué khéng dung nhung
vAn phai trd. Trong khi véi hé VRV ngudi ta c6 kha ndng tinh tién dign
riéng biét tuy theo mitec d6 ho d& st dung.

7. Sudi &m miua déng. Hé VRV sudi &4m mua déng rit dé dang véi
loai may 2 chiéu bom nhiét, gia may hiu nhu khéng dit hon. Trong
khi d6, hé TTN giai nhiét nuée khong c6 kha nang su0i &m bang bom
nhiét ma phai dung dan sudi dién trd hoic ndi hoi. Chi ¢6 hé TTN giai
nhiét gié méi c6 thé sudi 4m bing bom nhidt.

8. Kha ning md rong céng suit: Hé VRV ¢6 kha niéng md rong cong
suflt bat ky trong khi hé TTN khéng co khé nang vi sé phai thay a8 lai
toan bd hé dudng éng nudc.

9. Vén ddu tu: Trude ddy hé VRV dat hen khodng 20 + 30% nhung
hién nay vn diu tu clia 2 hé nay gin nhu ngang nhau.

10. Gia van hanh: Theo cac nha ché tao thi do hé VRV ¢6 may nén
bién tin, dong co 1 chidu, van tiét luu dién ti, trinh d6 ty dong hoa rit
cao nén tiéu tén dién ning thip hon so véi hé TTN. Thye t€ mot s8 cong
trinh & Viét Nam cho théy tidt kigém dién dat khoang 30% so véi hé TTN.

V&i mot hé théng didu hoa khéng khi thi tién vén dau tu so véi chi
phi dién nang lau dai cho ca vong doi may (suot tufi tho cia may) 14
rit nhd bé. Do d6 tiét kidm dién ning 13 didu can dac bidt gquan tAm
trong bail toan t8i uu vé kinh t&€ khi lua chon hé th&ng diéu hoa khéng
khi, nhat 1a d61 v6i mét tod nha van phong cao tdng.

2.3.7. May diéu hoa VRV giai nhiét nudc _
Vita qua, Daikin mdi dua ra hé VRV II W giai nhiét nude. C&u tao
” hé théng chng gidng nhu VRV II nhung cac dan nong giai nhiét bang
nuée. Nhut vAy mdi tdng chi can | phong nhé dé 1ap dat dan néng. Ong
ga 88 nd1 tdi cac dan lanh cung tdng. Trén tAng thugng cb thap giai
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nhiét va bom nuée gidi nhiét phuc vu cho dan néngﬁ tdt ca cac tang.
V6i phuong &n gidi nhiét nuée, hé VRV c6 thd 1ap dat cho toa nha véi
bat ky chiéu cao nao. Hinh 2.18 gidi thiéu phudng 4n diéu hoa VRV
giai nhiét nugc. C6 3 loai dan néng 10, 20 va 30 HP nang suét lanh
tuong tng 27, 54 va 81kW (92000, .184200 va 276000 Btu/h). Cac cum
dan lanh giéng nhu ctia hé VRVILI.

Cum dan néng duge 14p s Bl
ngay cung tang véi dan lanh
nén dudng 6&ng ga sé rat
ngin. Cac cum dan néng
cling c6 thé dudc gom thanh
1 phong may mién sao chiéu
dai dudng éng ga, chénh
léch d¢ cao gitta 2 cum va
chénh léch d6 cao gitta cac
cum dan lanh ddm bao la
dude. Pudng 6ng nude lam -
e e B D I | O e ooy, i nbltt nute
nhiét ¢ téang tthan% dén 2. Cum dan néng; 3. Ong ga di vé: 4. Dan lanh;
ting cum dan néng. Ap luc 5. Thap giai nhiét; 6. Binh dun nudc néng

nudc cho phép 13 1,96 MPa dé sudi mba déng.

tuong duong chiéu cao toa nha gin 200m. Véi giai phap nay hé VRV c6
thé 14p dit cho cAc toa nha cao téi khodng 56 tdng x 3,6m/1 ting. Do 1am
méat bang nude nén sudi &m mua déng phai thong qua 1 binh dun nudc
néng bang dién, dugc hé théng diéu hoa hdp thu qua chu trinh bom
nhiét dé chuyén dén cho cac phong.

2.4. HE THONG DIEU HOA TRUNG TAM NUGC. |

2.4.1. Khai niém chung _ .

H¢ théng diéu hoa trung tdm nude 1a hé thong st dung nuée lanh
- 7°C d@é lam lanh khong khi qua céc dan trao ddi nhiét FCU va AHU.
Hé diéu hoa trung tdm nuéc chi y&u gbm:

— May lam lanh nuéc (Water Chiller) hay méy san xuat nuée lanh
thudng ti 12°C xuéng 7°C.

— Hé théng nuéc lanh (hé théng bom, dudng éng, FCU, AHU...).

— Hé théng nudc gidi nhiét (hé thdng bom, dudng 6ng, thap giai nhiét...).
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— Ngudn nhiét dé sudi 4m dung dé difu chinh d6 &m va sudl &m
mua déng thudng do ndi hol nudc nong hoac thanh dién trd cung cip
néu 1a chiller giai nhiét gid.

— Céc dan trao d8i nhiét dé€ 1am lanh hoéc sudi &m khéng khi bang
nuée néng FCU (Fan Coil Unit) hoac AHU (Air Handling Unit).

— Hé théne gi6 tudi, gié hdi, van chuyén va phén phdi khong khi.

— Hé théng tidu Am va giam am.

_ Hé th&ng loc bui, thanh trang v triét khudn, rita khong khi.

— He théng ty dong difu chinh nhigt 46, dd #m phong, diu chinh
gi6 tuci, gio héi va phan phsi khong khi, diéu chinh ning suit lanh va
didu khién ciing nhu bao hidu va bao vé toan bd hé thng.

Hinh 2.19 gidi thidu so dd nguyén 1y hé théng diéu hoa trung tim
nude don gian nhAt. o

paauass ]
S
R

Hé théing nudc gidi nhigt  He théng may 1am lanh nudc  He thdng nudc fanh vai FCU va AHU

Hinh 2.19.°Sc d& nguyén Iy hé théng didu hoa trung tam nudc den gian
1. Béng ca; 2. May nén; 3. Binh ngung; 4. Tigt Iuu; 5. Binh bay hoi; 6. 8om nudc giai nhiét;
7. Thap gidi nhiét; 8. Bom nudc lanh; 9. Dan FCU; 10. AHU; 11, Binh dan ng.

Hinh 2.20, 2.21, 2.22 gi6i thidu phucng 4n b8 tri hé théng diéu hoa
trung tam nude véi may lam lanh nude, giai nhigt nude, giai nhiét gid
va dé so sanh véi cach bd tri hé thong diu hoa VRV

May lam lanh nuée giai nhiét nude cung hé thong bom thudng duge
bd tri phia dudi tang ham ho#c tdng trét; thap giai nhiét dat trén tang
thugng. Trai lai, may lam lgnh nudc giai nhiét gid thuong dugde dat
trén tAng thugng.

Nudc lanh duge lam lanh trong binh bay hoi xudng 7°C rdi duge

bom nude lanh dua dén cac dan trao d8i nhiét FCU hoac AHU. G diy -
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nudc thu nhiét ella khéng khi néng trong phdng, néng lén dén 12°C va
lai duge bom ddy trd vé binh bay hoi dé tai lam lanh xudng 7°C, khép
kin vong tuén hoan nuéec lanh. D61 v6i hé théhg nuge lanh kin (khéng
¢6 dan phun) cdn thidt phai ¢6 thém binh dan nd dé by nudc trong hé
théng dan nd khi thay d4i nhiét d9.

3 5.
U [H
- [H
- LH
- H
- L

Hinh 2.20. Phuong an bé tri hé thdng didu hoa trung tam nude véi may 1am lanh nudc
gidi nhiét nuéc va thap giai nhiét (cac FCU va AHU kidy c6 binh dan ng)
1. May lam lanh nude gidi nhiét nudce; 2. Bom nudg gidi nhiét; 3. Thap gidi nhit;
4. Bom nudc lanh; 5. FCU; 6. Binh dan nd.

Néu so sanh vé& dién tich 18p dat ta thay hé théng ¢6 may lam lanh
nude giai nhiét nude tén thém mét dién tich lip dat & tAng dudi clng,
Néu dung hé théng véi may lam lanh nudc gidi nhiat g16 hodc ding hé
VRV thi ¢6 thé s dung dién tich dé vao muc dich khac nhu lam gara
tH chrfmg han.

Hé théng trung tdm nudc cé cac uu diém ¢ ban sau:

~ C6 vong tudn hoan an toan 1a nudc nén khéng sg ngp déc hosc tai
nan do rd ri méi chat lanh ra ngoai, vi nudc hoan toan khoéng déc hai.

— C6 thé khéng ché nhiét &m trong khéng gian diéu hoa theo tiing
phdng riéng ré, n dinh va duy tri cae didu kién vi khi hau t&t nhat.
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Hinh 2.21. Phuong an b tri hé thang diéu hoa trung tam nudc
vdi may lam lanh nudc giai nhiét gié
1. May l&m lanh nudc giai nhiét gié; 2. May nén; 3. Binh ngung; 4. Bom nudc lanh:
&. Dan FCU; 6.Binh dan nd.

_ Thich hdp cho céc toa nhd nhu cac khach san, van phong hoat
dong véi moi chiéu cao va mol kidu kién trac, khong pha v3 canh quan.

_ Gng nude so véi Sng gié nhd hon nhidu do do tiét kiém duge
nguyén vat liéu xay dung.

_ C6 kha nang xi 1§ o sach khong khi cao, dap Ung moi yéu ciu
cbng nghd dé ra c& ve do sach bui bAn, tap chAt hoa chit va mul...

— {t phai bao dudng, sda chia, tudi tho chiller cao...

— Néng sudt lanh gan nhu khong bi han ché.

_ So v6i hé théng diéu hoa VRV, vong tuin hoan moi chét lanh don
gidn hon nhiéu nén rat d& kiém soAt.

Nhuoe diém:

_ Vi diing nudce 1lam chat tai lanh nén vé
exergy 16n hdn...

— Can phai b6 tri hé thong 14y gi6 tudi cho cac FCU.

_ V&n dé cach nhiét dudng dng nude lanh va c& khay nudc ngung
kh4 phitc tap dic biét do dong Am vi do Am J Vigt Nam qua cao.

mit nhiét dong, ton that

68



— Lap dat khé khan hon, bé trf sudi &m mua déng khé.

— Khé tu ddéng hoa hon hé VRV rit nhiéu.

— D01 héi cong nhén van hanh lanh nghé, vide van hanh phic tap hon.
— Can dinh ky sla chiia bao dudng may lanh v cac dan FCU.
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Hinh 2.22. Phuong an bé tri may diéu hoa VRV
1. Cum dan néng; 2. Cum dan lanh bay hai truc tiép {dE so sanh vai phudng an
I&p dat may didu hoa trung tdm nudc).

2.4.2. May lam lanh nudc (WC — Water Chiller)

24.2.1. May lam lgnh nude gidi nhiét nude (WCWC - Water Cooled
Water Chiller)

B¢ phan quan trong nhét clia hé théng didu hoa trung tim nude 1a
may lam lanh nude. Can ¢t vao chu trinh lanh c6 thé phin ra may lam
lanh nuéc dung may nén co, dung may nén ejectd hodc may lanh hap
thu. May lanh ¢6 may nen cd ciing lai ¢6 thé phan ra nhidu loai khac
nhau theo kiéu may nén nhu miy nén pitténg roto, truc vit va tuabin,
kiéu kin, nta kin hoac hd... Theo msi chit phan ra may nén R22,
R134a, R404a, R123... Theo cAch giai nhiét ngung tu phan ra gial nhigt
nude hoae gio...
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Hinh 2.23. May Iam lanh nuéc giai nhiét nudc,
may nén ly tam 17/19 series ndng sudt lanh 2.290 + 21.100kW cua Carrier

Hinh 2.23 giéi thiéu mét t6 may lam lanh nuéc ¢c6 may nén ly tAm,
giai nhiét nudc cia hang Carrier (My). May gébm mot binh ngung lap
phia trén va mdt binh bay hdi 14p phfa duéi trong mdt hé chan dé. May
142 mot t6 hgp hoan chinh nguyén cum. T&t ca moi cong tac 1ap rap, thi
bén, thit kin, nap gas dugdc tién hanh tai nha may ché tao nén chat
lugng rit cao, nang suét lanh rat 16n tu 2.290 dén 21.100 kW, dung cho
cac coéng trinh 16n. Ngudi st dung chi cdn néi v6i hé théng nude giai
nhiét va hé théng nuéc lanh 12 may c¢6 thé van hanh dugc ngay.

D& tiét kidm nudc gidi nhiét ngudi ta sit dung nudc tudn hoan véi
bom va thap giai nhiét nude. Viée 1dp nhiéu may nén trong mot cum
may ¢6 wu diém:

— D& dang diéu chinh nang suit lanh theo nhiéu bac.

— Trudng hgp héng 1 may van cé thé cho céc may khac hoat dong
trong khi tién hanh slia chiia may hong . _

— Cac may c6 thé khdi dong ting chiéc tranh dong khéi dong qua 16n.

Bang 2.13 dén 2.15 gidi thiéu dic tinh mét s6 may lam lanh nude
cua hiang Carrier, may nén pittdng, truc vit va tuabin, mdi chdt R22,
R134a, R407c va R123.
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Bang 2.13. Pic tinh k¥ thuat mat s& may lam lanh nudc cua hang Carrier,

may nén pittdng mdi chat R22, R134a, R407¢ (n8ng suat lanh Q,, nhiét Q, va
¢dng suét hiru fch N, tinh theo nhiét dé nudc vao 12°C, ra 7°C & binh bay hoi
va nhiét d nudc vao 30°C ra 35°C & binh ngung, dién 50Hz)
e |, Q. N, |bugngnap| MSi 4 SS | Bac | Kkhei |
Kiéu may KW W KW mai chit, chat may dl:eu lugng, | Ghichi
kg lanh nén | chinh kg
30HK040 114 146 31,6 27 1 3 960 ,
30HKO50 153 195 42,9 18 %2 2 4 1270 lcarrier -
30HKDED 184 230 45,8 21%2 oo 2 4 1400 |[Toyo
30HK080 228 291 63,2 262 2 4 1720 |kidu
30HKO100 | 320 377 75,1 24 + 42 3 4 2320 |pittong
30HKG120 | 343 438 04,8 24 + 54 3 4 2450
30HT091 | 2484 | 3066 613 |335 +16,5 3 6 2020 {30HQ IA
30HT101 | 2009 | 356.0 686 |[255+255 4 8 2350 [bom
30HT111 | 3230 | 3955 76,5 | 30+255 4 8 244p |PhIEL
30HT121 | 3402 | 4180 | 818 | 30+ 130 4 "8 | 2400 i‘;‘j‘é‘l’a':
30HT141 § 4026 | 4957 89,0 34 + 34 4 8 2710 |\ Sing
30HT161 | 4460 | 5557 | 1154 |37.5+375| R22 4 8 2810 |gat xa
30HT195 | 5770 | 7138 | 1450 | 48 +41.5 5 5 3480 |cha hdng
30HT225 | 6766 | 8421 1741 | 48 +48 6 6 3780 |Carrier
30HT250 | 781,0 | 9762 | 2054 | 46+45 7 7 4440 [France
30HT280 | 8520 | 1072 | 2315 | 56+ 56 8 B | 4870 |Xiéu
pittdng
30HT260 | 8716 | 1059,1 197 73472 4 | 48| 5980
30HT200 | 9581 | 1169,0 222 83+72 R29 5 |5(10}] 6469
30MT320 [1.020.4| 12656 244 83+72 5 |s¢10)| 6624
30MT370 | 1.2332| 15123 294 92+92 6 16(12)| 7620 |
3HGO36 67,9 85,5 18,4 1 2 730
3HGO65 1368 | 172,5 a7y 2 4 1296
3HGO91 1939 | 2455 54,3 3 6 2060
3HG121 2763 | 3465 73,9 4 1| 2860 |
3HG195 3684 | 4559 93,1 R134a | 3 5 3480 E’l':E nen
3HG225 4368 | 5426 | 1114 6 6 3780 | itong
3HG250 4937 | 6158 128,5 7 7 4368
3HG280 5622 | 6918 146,9 8 8 4798
3HG320 6803 | 8331 160,8 5 |5(101] 6355
3HG370 8215 | 10055 | 1936 6. 16(12)] 7284
30HZ018 56,4 14,8 15 1 2 582
30HZ024 73,1 20,8 17,2 1 2 605
30HZ027 80,2 23,8 18,6 1 2 654
30HZ036 | 105,0 32,7 19,2 1 2 686
30HZ0O43 | 134,0 36,7 32.4 rao7c | 2 4 1075
30HZ052 | 1538 46,5 33,6 2 4 1165
30HZOE5 | 199,1 647 37.1 2 4 1232
30HZo91 | 231,71 65,9 57,5 3 6 2020
30HZ101 | 2704 74,1 58,0 4 8 2350
30HZ111 | 300,0 82,5 63,0 4 8 2440
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Bang 2.14. Théng s§ k¥ thuat mét s& may lam lanh nudc, giai nhiét nudc
(may nén truc vit kiéu 23XL, méi chat R22, dién ap 346 va 400V, ning suat
lanh 460 + 1012kW cla hing Carrier)

[23xL

Nang suat lanh kW | 460 530 580 670 720 {805 880 980 1012
Kiéu méay nén - c2 C4 <4 C6 Co D4 04 D6 [l:]
Khdi lugng kg |[4512 4512 (4649 (4943 15079 (8036 (5290 [9036 |0290
Lugng nap R22- kg 272 272 294 317 340 408 454 408 454

Bang 2.15. Théng sd k§ thuat mat sé’oméy lam lanh nudc, gidi nhiét nuéc
{may nén tuabin, mdi chat R134a, kiéu 19EX, 19 va 17 cua héng Carrier)

Loat may 19EX 4141 4242 4343 4545 4646 4747
Nang suat lanh kKW | 3870 4220 4370 4700 4820 4920
Co khung — 3 3 3 4 4 4
Khdi lugng kg 25800 | 26.300 25.800 | 30.500 31.200 31.900
Loat may 18 19EF2626 19EF5626 19FAB032 19FABO32L
Nang sudt lanh kv 2.990 3.520 7.030 7.740
Khéi lugng kg 19.600 22.000 41.200 44 800
Loat may 17 | 17FAB032 17FABG3ZL | 17DAT-6787 | 17DA7-7575 | 17DAB-8383 | 17DAB-B787
N#ng sust lanh kKW | 7.030 7.740 10.550 14.080 17.585 21.100
Khéi ludng kg |[44.200 47.800 40.400 52.500 70.500 84.600

2422, Mdy lam lanh nudc giai nhiét gio (ACWC-Air Cooled Water Chiller)

May lAm lanh nudc giai nhiét gié chi khac may lam lanh nuéc giai
nhiét nude § dan ngung lam mat bang khdng khi. Do kha ning trao ddi
nhiét cia dan ngung giai nhiét gi6 kém nén dién tich cta dan 16n, céng
kénh 1am cho nang suit lanh ctia mét t6 may nhé hon so véi méay gidi nhiét
nude. May nén thudng 1a loai xodn 8¢, tryc vit, pitténg, mai chat la R22,
R134a, R407c. Hinh 2.24 gidi thiéu mdt may lam lanh mide gidi nhiét gio
clia hang Reetech, may nén xodn 8¢, thigt k& theo titng modul, tuy theo
nang suét lanh yéu cdu, cb thé ghép cac modul lai véi nhau.

Cac may lam lanh nudc gidi nhidt gié6 cia héng Carrier, may nén
pitténg moi chat R143a ¢6 ky hidu 30GG gdm 8 loai 30GG045, 085,
120, 145, 170, 190, 220 va 245 véi ndng suit lanh tudng ing ¢ nhiét d
nudc vao 12,3°C ra 6,7°C, nhiét d6 khong khi vao 35°C 14 1186,5; 200,0;
262,5; 334,6; 395,9,; 457,5; 503,1 va 523,6kW.

Véi mdi chat R407¢ dan néng 14 loai ¢6 1ip thém &ng gi6 ¢6 ning sust
lanh tix 50 + 190kW gdm 7 loai ky hiéu 30GV020 dén 059 va loai truyén
théng ky higu 30GZ090~-10C vdi 14 dai ning suit lanh tir 21,5 dén 330,2kW.

Moi chat R22 vin 14 loai méi ch&t ¢6 nhiéu ching loai may nhit
véi ndang sudt lanh tit nho (21kW) dén 16n (1317,5kW).

Bang 2.16 gidi thidu diic tinh k¥ thuit cia mdt s8 loai mAy nay.
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Hinh 2.24. M6t may Iam lanh nudc giai nhiét gié cua Reetech Tp H& Chi Minh
may nén xoan &¢, ché tao theo dang modul

Bang 2.16. Dac tinh ky thuat mét s& may lam lanh nudc giai nhiét gié, may nén
pittdng, mai chat R22 cla hing Carrier (n3ng suat tinh theo nhiét dé nudc vao 12,3°C,
ra 6,7°C nhiét dé khéng khi vao 35°C, dién 50Hz)

Kiéu 30gH | N4ng sudt | Céng sudt |Lugng nap | S& may Béc diéu Khé’i_lugng Ghi
lanh, kW | hiru ich, kW R22, kg nén chinh Q, |van hanh, kg | chua

30GH009 21,0 7.6 5,0 1 1 265
30GH013 32,0 13,0 8,0 (i 1 283 g
30GH015 40,0 12,3 9,2 2 2 400 o
30GH020 51,8 16,9 13,0 2 2 460
30GH025 64,2 22,9 13,3 2 2 510
30GH030 73,8 24,5 14,5 2 2 682
30GH035 93,2 353 15,7 2 2 725
30GH040 106,5 34,0 30,0 2 4 1.380
30GH045 124,0 46,7 30,0 2 4 1.445
30GH050 155,1 49,7 34,4 2 4 1.710
30GH060 198,4 71,6 39,0 2 4 1.780
30GH085 254 87 55 3 6 3.012
30GH095 299 108 61 3 6 3.067
30GH100 343 125 62 4 4 3.439 1 chu
30GH120 395 137 78 4 4 3.884 trinh
30GH130 437 158 85 5 5 4.330
30GH145 456 165 85 5 5 4.452
30GH150 498 182 97 5 5 5.010
30GH160 515 180 113 5 5 5.172
30GH170 560 201 115 6 6 5.592
30GH190 630 230 123 7 7 6.442
30GH220 723 268 126 8 8 6.742
30GH245 797 277 142 8 8 7.992
30GH260 874,0 306,2 192 + 84 5 5 8.938

. 30GH300 965,1 385,4 84 + 84 6 6 9.224
30GH340 1.081,4 376,9 130 +130 6 6 10.782 2 chu
30GH380 1.248.,6 510,7 130 +130 8 8 11.840 trih
30GH400 1.317,5 498,5 155 +155 8 8 12.728
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Kiéu gidi nhidt gié ¢6 vu dibm 1a khéng cAn nudc lam mét nén
giam dude toan bd hé théng nude 1Am mat nhu bom, dudng dng va thap
gidi nhiét. May dat trén mail cing dé tén dién tich st dung nhung vi
trao d61 nhiét & dan ngung kém nén nhiét 46 ngung tu cao hon dan dén
cong nén cao hdn va dién néng tidu thu cao hon cho mét don vi'lanh so
véi may lam mat bdng nude. DAy cing 1a van dé dit ra ddi voi ngudi
thiét k& khi chon may.

2.4.3. Hé théng nudc lanh, FCU va AHU

2.4.3.1. Hé théng dudng 6ng nude lanh

Nhu da trinh bay d phdn dinh nghia, tuy theo cach bd tri ong nude
ma phén ra hé théng hai 8ng, hé hdi nguge, hé 3 ng vi 4 dng. Hinh
2.25 gidi thidu sd d6 nguyén 1y cta cac hé théng dng nude véi FCU.

Heé thang 2 6ng (Lwo pipe system) 13 hé théng don gian nhit, gbm 2
dng g6p mic song song cdn cic FCU méc néi tidp gilia 2 6ng. Vao mua
hé khoéng sudi 4m, ndi hot khéng hoat dong, chi c6 vong tudn hoin nudc
lanh hoat déng dé lam lanh phong. Nudc lanh duge bom qua cac FCU
dé thu nhiét trong khéng gian diéu hoa thai ra ngodi qua thap giai
nhiét. Vao mua déng chi c¢é voéng tuan hoin nude nong hoat dong. Nude
néng duge bom ti ndi hoi dén cdp nhidt cho cac dan FCU dé sudi
phdng. Hé théng nay c6 uu diém la don gian, chi phi vat lidu nhé, ré
tién nHung c6 nhuge diém 16n 14 khé cén bing ap sudt bom gifla cac
dan vi nudc cé xu hudng chi di tat qua cic dan dit gin. 3 day can dat
cac van difdu chinh dé cAn bing ap suit, chia déu nude cho cac dan.

~ Cang do khé can bang ap suit nén ngudi ta cai tién hé 2 ong
thanh hé hdi ngude (reverse return system), O day b6 tri thém mot dng
hdi nguge nén dadm bao cén béng &p sudt ty nhién trong toan bd cic
dan vi téng chidu dai dudng éng qua cac dan 1 bing nhau (6b). Tuy
nhién, nhuge diém cta hé théng nay 14 t&n thém dudng 6ng, gia thanh
cao hon. '

— Hé 3 dudng éng (three pipe system} va hé 4 dudng dng {four pipe
system) nhim muc dich st dung lanh va sudi déng thoi d mia giao thdoi
{mua xudn va maa thu) cho cac khach san sang trong 4, 5 sac hodc cac
cdng trinh quan trong, trong cling mdt thoi gian phong nay cdn lam
lanh nhung phong kia lai cAn sudi &m. Hé 3 6ng tiét kiém hon nhung
c¢hi ¢6 1 dudng hdi nén tén thit ning lugng van hanh 16n. Nude héi do
hoa trén clia ca ngudn néng va ngudn lanh s& lam cho may lanh ciing
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nhu néi hoi déu phai lam viée véi cbng suat 16n hon. Hé 4 dudng éng
tidu t6n nhifu vat liéu hon nhung lai loai trit duge nhuge diém van
hanh cia hé 3 8ng vi c6 hai dudng 6ng héi riéng ré.
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Hinh 2.25. Cac hé théng &hg nudc va FCU
aj Hé 2 éng; b) Hé hdi ngudc; ¢) Hé 3 8ng: d) Hé& 4 dng; ML — May 1am lanh nudc:
NH — N&i hai dun nuée néng sudi mua déng; FCU — Dan trae d8i nhigt; BNL — Bom nudc lanh;
BNN — Bam nudc néng; V — Van dign ter 2 va 3 ngd; HN - Ong hdi ngudc.
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Déi v6i cac ving khéng c6 mia dong hoic mua déng ngan thi ngudi
ta chi st dung hé 2 6ng hoic hé hdi ngude va st dung dién trd méc
trong FCU va AHU dé& sudi cho mua déng néu cin. Khi toa nha c6 do
cao tit 6 dén 7 tAng trd 1én nén st dung hé hdi ngudge.
2.4.3.2. FCU (Fan Coil Unit)

Cac FCU 1a cac dan trao ddi nhiét 6ng xodn cb quat, nude lanh
(hodc nuée néng) chay phia trong 6ng xodn, khéng khi di phia ngoai.
D& ting cudng do trao ddi nhiét phia khong khi, ngudi ta bd tri canh
tan nhiét bing nhém véi bude canh khoang 0,8 + 3mm. Giéng nhu dan
bay hoi, FCU ciing c6 rat nhiéu loai nhu treo tuong, ta tudng, dat san,
gifu tudng, treo trin va gidu tran, nhung théng dung nhat van la loai
treo trdn va gifu trAn. Loai gifiu trdn cling chia ra 1am nhiéu loai khéac
nhau. Cin ct vao cdt 4p quat chia ra loai ¢t ap thép véi duong gio
ngin hoac khong c6 6ng gio; loai cot ap cao véi dudng 6ng gié dai. Theo
hang dng, chia ra loai 2, 3 va 4 hang éng...

Hinh 2.26. Nguyén tic ciu tao cia mot FCU gidu tran
1. Ong thoat nudc; 2. Mang hing nudc ngung; 3. Hop dau dién; 4. Vo FCU;
5. Quat; 6. Déng cd quat; 7. Dan &ng nudc lanh.

Hinh 2.26 gi6i thiéu nguyén tic c&u tao cia mot FCU gi&u tran. Cac
b phan chinh ctia FCU la dan ng nudc lanh va quat dé thoi cudng bic
khéng khi trong phong tit phia sau qua dan éng trao d6i nhiét. Duéi dan
bé tri mang hing nudc ngung. Dé dam bao ap suit gié phan phdi qua
6ng gi6é va miéng théi, cdc FCU thudng duge trang bi quat ly tdm. FCU
¢6 wu diém gon nhe, d& bd trf, nhung ciing ¢6 nhuge diém la khong c6

ctia 14y gi6 tuci néu cin phai bd tri hé théng gi6 tudi riéng.
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Béng 2.17 gidi thiéu diae tinh k¥ thuat mét s8 dan FCU gifu trin
¢dt ap thdp va cao cia hAng Carrier.

Bang 2.17. Pc tinh k¥ thuat ca mot s& FCU gidu tran ki€u 42CMA cla hang
Carrier {(ndng suit lanh tinh theo nhiét dé nudc vao dan 7°C

va nhiét dd phéng t, = 26°C, ty, = 19,5°C (o = 55%))

Luu . Ning suidt lanh, W Luu
Kid Ton that ludng Khéi
iéu lugnyg . .- . .
42CMA | nude ap suat . gio lugng, Ghi chu
s ' | nude, kPa | Hién Tong HiFan, kg
m3fh
0,07 a5 1.185 1.500 Di&n &p 220¥ 1 pha
0,09 49 1.295 1.756 16.4 | 90Hz, cac chu cai
002 441 xen giva ky higu
Q.12 7,2 1.385 1.936 16.4 AZ2CMA va chid =8
0,14 9,2 1.369 2.064 002- 012 vi'du:
42CMA — A — 002
0,10 6,9 2.003 2.841 c6 nghia:
003 0,13 10,8 2.121 3.0e1 595 ‘17'1 A‘ 3 hang 12 (')ng
0,17 14,0 2.220 3.321 cot ap thap
0,20 20,3 2.265 3.415 B:. 3 hang 12 dng
cot ap cao
0,13 10,8 2.513 3.194 G 4 hang 14 &ng
0,18 176 2.610 3.805 cét ap thép
004 685 17,1 )
0,23 26,1 2.707 3.012 D: 4 hang 14 ong
0,28 36,4 2.803 4.146 cot ap cao
E: 2 hang 12 éng
0,20 1.0 3.824 4.870 ot &p thap
0,25 15,4 3.951 5.386 C 2 ha 5ng cot
006 1071 | 219 | F2hang1206ngco
0,30 20,1 4.042 5.590 ap cao
0,35 26,6 4,132 5.921 ~ N&c quat trung
binh Q; cén 84 -
0,27 211 5.292 7.009 87%
008 0,37 33.2 5.508 7.764 1 402 w57 |- Nic quat thap Q,
. ' o~ = o,
0,47 547 5.654 B.061 con 72 = 75%
0,57 716 5751 8544 — Khol luong may c6
hép gid va phin loc
0,33 39,8 5.883 8.518
0,43 51,8 6.326 9.109
010 1.675 32,5
0,53 73.5 6.522 0.364
0.63 61,7 6.794 9.692
0,40 435 7.829 10.462
0.50 77.8 8.119 11,187 '
012 2.014 35,8
0,60 99,8 8.228 11.501
0,70 1230 8.372 11.904
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2.4.3.3. Cdc bubng xiz Iy khéng khi AHU (Air Handling Unit)

Gidng nhu FCU eciing 1A céc dan trao ddi nhiét nhung e¢é ning suét
lanh 16n hon dé s dung cho cac phong 4n, sanh héi truong, phong
khach..., cé cita 18y gi6 tudi (day 12 vu dié€m so véi I‘CU) ¢6 cac bb phan
loe khi, rita khi, gia nhlet @€ ¢6 thé didu chinh va khong ché& chinh xéc
nhiét d cing nhu dd Am tuong ddi cha khéng khi thdi vaoc phdong. AHU
c6 quat ly tdm ¢4t 4p cao d& c6 thé 14p vdéi hé thong dng gi6 16n. Mot
khic bigt ed ban nia 1a AHU c6 loai kké nhu FCU nhung ¢é loai uét,
leai ¢6 dan phun nuée lanh trye ti€p vao khong khi (con goi kidu hd) dé
lam lanh va rita khi. _

Tuy theo dac diém k&t ciu va hoat d6ng, AHU ciing duge phén ra
nhiéu loai khac nhau. Trude hét AHU duge phan ra kidu kha va kiéu
uét. Kiéu kho 1a nude va khéng khi trao d6i nhiét qua dan dng ¢6 canh
con kiéu uét 12 khong khi va nuée lanh trao d8i nhiét &m tryc tigp khi
phun nude lanh vao khéng khi. H& didu hoa c¢é dung FCU va AHU kiéu
kh& cdn duge goi 14 hé nude kin ¢6 binh dén nd. Hé didu hoa dung AHU
kidu udt con duge goi 14 hé nude hd khong cé binh dan nd. Theo hinh
" dang chia ra kiéu ding va kiéu ndm ngang. Cén ¢’ vao dan gia nhiét,
cb loai sit dung dan 6ng nude néng hodic dan sudi dién trd. Can clt vao
ap suflt c6 loai 4p sudt thép, p suit cao, 1 quat hoiic 2 quat...

Hinh 2.27 gidi thiéu so d& nguyén ly c&u tao cia AHU kidu ndm

ngang c6 dan lanh khé va dan phun (uat)

Gid hdi
3 9 4

Jﬂs ! 2
_‘_I 13| i _/ +x’ i
‘qa, + Gidcap

. -
Gi6 tuoi 1;14 12

-~

£

Gi6 héi
ﬁtﬁl*!
R
o
Gib twoi — 514 12
et

2

EXOY

{l} T Giécap
‘?
1 8

Hinh 2.27. Nguyén |y ciu tao cla AHU ki€u ndm ngang
a) Co6 dan lanh kidu khé: b) C6 dan phun kidu udt
1. Phin loc gié; 2. Dan lam lanh; 3. Dan sudi; 4. Quat ly tdm; 5. Dan phun nuéce lanh;

8. Tam chan nude; 7. Ong cap nude ndng; 8. Ong ¢ép nude lanh; 9. V& cach nhiét;
10. Mang himg nudc; 11. B& nuéc; 12. Budng hoa trén gié tudi va gid hai;
13. Van diéy chinh gié héi; 14. Van digu chinh gié tuai.
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Hinh 2.28 gi&
thiéu nguyén tic cidu
tao cua mot AHU dat
ding diung dan lanh
kiéu kha.

Bang 2.18 gidi
thidéu diec tinh ky
thuit mét s6 AHU cd
nhé kidu ta ding va
kiéu trco trdn cha
Toyo Carrier trong dé
40CV va 40HW 1a
loai treo tran, 40RW
la loai td ding cé 8ng
g16, 40SW 1a loal tu
ding khong éng gib
{free blow).

GiG WO o @ 14

-

o

10

L

» *G-'h'-‘-
g - GO DO
13’ -

ﬁ
”

Hinh 2.28. Nguyén tic cau tao clia mét AHU dit ding

dung dan lanh ki€u khd

1. Phin loc gio; 2. Dan lanh ki€u khé; 3. Dan sudi; 4. Quat ly tam;
9. V3 cach nhigt kiéu t; 13. Van diéu chinh gié hai;

14. Van diéu chinh gié tuci.

Bang 2.18. Bjc tinh ky thudt clia mot s6 AHU ¢& nhé kigu 40HW, RW va SW
(ndng suat lanh tinh theo nhiét dé nudc lanh vao 7°C va nhiét do khéng khi vao
t; = 27°C, t;,= 18,5% va n#ing suat sudi tinh theo nhiét dd nudc vao 60°C va
khéng khi vao 18°C) luu lugng nuéc trung binh va luu lugng gid t8i da (Hi)

Luu Luu ludng Ning Ning | oo g Khéi
Ki€u AHU lugng. | nudc ndny suat suét * ugt lugng may

gio, va lanh, lanh, nhiét, qu'v' 1 + dan sudi,

Ifs Ifs KW kW kg
40CW 003~ 470 0,5 115 18,2 0,18 39+11
40CW D04 620 0.67 154 253 0,32 47+15
40CW 005 920 1,25 25,3 38,7 0,40 58+20
40HW, RW, SW 008 1.670 1,83 40,0 581 | 0.75(1.5) 147417
A0HW, RW, SW 012 2.080 1,67 43,1 738 1,5 {2.2) 156+22
4ADHW, RW 016 2.870 2,50 60,7 102 2.23,7) 190+29
A0HW, RW 024 3.830 3,33 83,1 141 3,7 (5.5) 255+33
40HW, RW 028 | 4.800 417 107 187 2,7 (5.5) 330+40
40HW, RW 034 5.770 5,00 127 229 5.5 (7,5 450+47
A0HW, RW 044 7.670 6,67 165 304 7.5(11) 570+62
40HW, RW, SW 1.670 1,25 38,6 69,8 | 0,75(1,5) 145+15
008HE 2.080 1,67 40,9 89,7 15(2,2) 180+19
A0HW, RW, SW
D12HE
40HW, RW 016 HE 2.870 2,50 74,0 1274 | 22337 220+28
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2.4.4, Hé thong nudc giai nhiét

© Hé théng nude giadi nhist gdm c6 thap giai nhiét (cooling tower),
bom nudc giai nhiét va hé théng dudng dng nudéc tudn hoan tir binh
ngung téi thap va ngude lai. '

V& nguyén tdc, hé théng diéu hoa trung tdm nude véi may lam
lanh nudc giai nhiét nude cé thé st dung nude gi€ng hodc nude thanh
ph8 mdt 14n khong tai tuAn hoan nhung xu huéng st dung nude tai

“tudn hoan véi thap giadi nhiét 1a rat 16n vi cdc uu diém cd ban ciia thép
giai nhiét nhu sau:

— Nuéc cang ngay cang khan hidm va dude tigt kiém tdi mite t6i da
ma thap giai nhiét c6 kha nang tiét kiém nudc cao.

- Céc dan ngung tu kifu tudi va dan ngung tu bay hoi td ra kém
hiéu qua, cong kénh va thidu tinh san xuit hang loat.

— Céc t8 hop may lam lanh nude gidi nhiét gié rit cdng kénh va
khéng thé ing dung cho ¢adc may lanh cong suit 16n va rat 1én do dicu
kién van chuyén va chuyén chd.

— Mbt 1y do khéc nita 14 thap gidi nhiét da c6 hidu qua rat cao, kich
thude gon nhe, hinh thie dep, chiu duge mua ning, dd tin cay cao, tudi
tho 16n do 4p dung dude cac tién bd khoa hoc k¥ thuit mé nhat, thich
hgp véi vige ldp dit trén tAng thugng tod nha.

Hinh 2.29 giéi thiéu nguyén tic ciu tao clia thap gidi nhiét thudng
dung trong hé thong diéu hoa trung tAm nudc véi mAy lam mat nude
giail nhiét nudc.

Thap giai nhiét bidu didn trén hinh vé gﬁm mdt v6 bao hinh tru
ding 2, quat gié6 hudng truc 1, dan phun nude 4, khéi dém 5, clia gid
vao 6, bé nude 7. Nude phun déu 18n khdi dém va chay tit trén xudng.
Gi6 di tU dudi l1én trén. Khol dém 12 mot bang nhuya d4p séng cudn Lron
¢6 bé mat trao ddi nhiét rat rdng, ting cudng hidu qua trao d8i nhidt
Am gida nude va khong khi. B chdn bui nude 3 ding dé chin cac bui
nude cudn theo gié tén that ra ngoai. Nudc di qua thap, nhiét dd gidm
khoang tir 4 d&€n 6°C tuy theo diéu kién trao d8i nhiét gita gié va nudc
trong thap.

Phan tich chon thap gidi nhiétl trinh bay trong chuong 5.
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Hinh 2.29. Nguyén tic cau tao cha thap giai nhiét
a) Thap gidi nhiét; b) Bam nudc tuan hoan: ¢} Binh ngung ty cla may lanh
1. Bong co quat gié; 2. ¥ thap; 3. Chan bui nudc; 4, Dan phun nuéc; 5. Khéi dém;
8. Ca khéng khi vac; 7. B& nudc; 8. Budng nuée fanh cap d€ lam mat binh ngung:
9. Budng nudc néng 1 binh ngung ra dua vao dan phun d& {am mat xudng nhe khéng khi di nguge
chiéu tir dusi 1&n; 10. Phin loc nuac: 11. Phéu chédy tran; 12, Van x3 day;
13. Buting nudc ¢ép v&i van phao; Pl — Ap ké (pressure indicator).

2.5. BANG SO SANH CAC HE THONG PIEU HOA KHONG KHi

Bing 2.19 t6m tit nhiing dic didém cia ting hé théng diéu hoa
khong khi da giéi thidu & cac phan trén. Bang so sinh nay thuc ra
ciing chi 13 tuong d6i vi mét s8 loai may gin nhu gidng nhau hoan toan
vé moi dic diém, chi khéc nhau vé ndng suft lanh, vi du may difu hox
tach (2 hodc nhidu cum) cia hé théng didu hoa cuc bd va hé théng didu
hoa [té hgp] gon chdng han. ) .

Mot vi dyu khae, d8i véi cde may didu hoa giai nhiét gié, cin
phai b8 tr{ cum dan néng sao cho khong bi can trd do cac bic tudng
chdn, 4nh ning miat trdi, huéng gié va cin phai ddc biét tranh gié
quén khi bé tri nhidu cum néng gan nhau, tranh may nay hut phai
khong khi néng ctia may kia... Hudng gid rdt quan trong, thudng
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ngudi ta bé tri quat vudng gbéc v6i hudng -gié. Néu bd tri nguge
hudng gié, c6 thé gié lam m&t tac dung guat v may sé bi qui tai vi
khoéng thai dude nhiét.

D61 véi may didu hoa nhidu cum cuc bd dung trong gia dinh rit
thuan tién cho mét gia dinh nhiu phdong nhung si dung lanh khéng
dbéng thai, vi du ban ngay chi cdp lanh cho phong lam viée, phong
khéach, ban dém cép lanh cho cic phong ngu. Cum dan néng khéng
dt cdng suft cip lanh ddng thoi cho t&t cA cic phong. Nhung dai véi
may didu hoa nhi€u cum kiu thudng nghiép hodc cdng nghé dan
néng lai phai da 16n d€ cdp lanh déng thdi cho cic phan xudng hoic
cong sd.

2.6. LUA CHON HE THONG DIEU HOA THICH HOP CHO CONG TRINH

Viée Ita chon hé théng diéu hoa thich hop cho ééng trinh 12 hét
stic quan trong, né dam bao cho hé théng dap {ng duge ddy d& nhiing
yéu cAu cla cdng trinh. N6i chung, mdt hé thong diéu hoa khéng khi
thich hop khi thod man cic yéu cdu do cbng trinh dé ra ca vé mat k¥
thuat, my thuat, mdéi trudng, sy tién dung v€ van hanh, bdo dudng,
sa chiia, 46 an toan, db tin cdy, tudi tho va hidu qua kinh t& cao.

Vi du, khi thi€t k& hé théng diéu hoa khong khi cho mét toa nha
hosic mdt phan xudng cé6 niang suit lanh yéu cdu dudi 100 tdn lanh
(350kW) thi chi nén dang loai t8 hgp gon ma khéng diung trung tdm
nude. Nhung déi véi mét tod nha chung cu, dit ning suit lanh yéu céu
c6 16n d&n may cing khéng thé dang hé théng trﬁng tdm nude vi &
Viét Nam chua c6 théi quen tinh tién didu hoa theo kigu khodn dién
tich vi mdc s8ng con chua cao, hon nita nhiéu gia dinh khéng c6 thoi
quen diing diéu hoa, vi vay t&t han hét 1a dé gia dinh ty trang bi, s
dung va tu chiu tién dién. 3 cac nudc phudng Ty, viéc sudi &m mua
déng va didu hoa mua hé thudng dude tinh khoan ngay vao tién nha
vi cac hé théng cung cép nang lugng nay déu la kiéu trung tdm
nhung § Viét Nam, ch& d§ nay con lAu mdi thyc hién duge. Do db cac
chung cu cao vai chue tdng & cac khu Linh Dam, Dinh Céng, Trung Hoa
vAn phai thiét k& dé cac ho gia dinh c¢6 difu kién ty 18p dit cac may
diéu hoa cuc bd kidu cda s6, 2 hodic nhiéu cum kiéu tach, tuy ¥ thich
cua chi ho. .
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Khi mét viing khi hau thi€u nuée sinh hoat thi khéng thé chon - -

may kibu gidi nhiét nude ma phai chon kidu gidi nhiét g1o vi du nhu
cdc vang Trung can déng. Nhiing ving khi hau ¢6 d6 &m khéng khi
qua cao ciing khéng nén chon phuong an giai nhiét nudc bang nude
tuan hoan vi khi dé thap giai nhiét 1am viéc khéng hidu qua.

Khi néi d&€n diéu hoa tién nghi thudng ngudi ta phai nghi ngay dén
viéc khéng ch& 46 dn dudi mie cho phép ngoai nhiét dé va d6 4m tién
nghl ma hé théng cin dat duge. Nhu vay phai chon cac loai may cé do
6n thép, d6 1a cac 1031 may kiu tach, VRV hode trung tAm nude. Day
14 céc may ¢6 céc cum dan lanh trong ryha vé1 quat ngang dong (I6ng
s6¢) nén rat ém.

Khi néi dén diéu hoa cong nghe hoac thudng nghlep, ¢6 nghia 1a o
diy c¢6 thé chap nhan duge db 6n cao hon, do d6 ¢6 thé chon céc loai
may nguyén cum hodc loai dan ngung dat xa.

Néu vi 1y do ndo d6 ma phai chon cac loai may c6 d6 6n cao nhu cac
loai may nguyén cum hoic dan ngung dét xa cho diéu hoa tién nghi thi
nhat thi€t phai bé tri chéng 6n, ¢hdng rung va tiéu Am dudng gi6 cip,
duong gié hoi.

Néu st dung cac loai may nay che céc truong quay, studio, phong
ghi 4m, phong phat thanh, hod nhac thi van dé tiéu am, chéng on,
chdng rung lai cang phai ¢é yéu clu déc biét hon. .

Nhu bang 2.19 da phén tich dac didm cac hé théng diéu hoa, ta
th&y hé théng didu hoa cuc b$ chi thich hgp cho cac nha &, cin hd,
phong 8 han ché cia mét gia dinh nhé 3 — 5 ngudi. Hé théng diéu hoa
t6 hop gon dudc Ung dung rdng rai hon cho ¢ didu hoa tién nghi,
thudng nghiép va cong nghé, vi du cac phong rdéng, nha & réng, cia
hang, quay hang thuong nghiép, sigu thi, nha hang &n udng, diém tam,
giai khat, cdc phan xudng san xuit, cic phong thi nghi¢m, bénh vién,
tram x4, trudng hoe, vin phong, trung tAm thé thao, héi trudng, rap
hat, rap chiéu béng... Méi cum may cé thé phuc vu cho mét dién tich
dén 400 + 500m? san.

Riéng hé VRV thich hop cho nhifu dang nha cao ting, vin phong,
khach san giéng nhu hé théng trung tim nude véi mot kich c¢d vé bé
rong, bé cao va pht hgp cho moi kiéu kién triic cla tod nha, Hé trung
tam nude cling phit hop cho cée xudng san xudt 1én nhu nha may s,
dét, in &n, che, thude l4... ndi ma d9 &m cAn khong ché tuong d6i
nghiém ngit. '
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Khi ¢dn d6 trong sach ctia khéng khi cao, thuding ngudi ta phai sl
dung hé théng difu hoa trung tim nudc vi & day c6 thé bd tr{ d& dang
t&t ca cac loai thiét bi Ioe khi, lgc tap chit bui, hoa chét va khi mii
- hidu qua cao. ' '

Mot can ¢t quan trong khéc cAn huu ¥ 13 v8n ddu tu cho céng trinh,
D61 khi vén diu tu khéng phit hdp nén khéng chon duge hé théng phu
hop nhét cho cong trinh. Vi du hé VRV hién nay kha dit, thudng dét
hon hé théng trung tdm nude. Du biét ring VRV khong can céng nhan
van hanh, dd phic tap hon rit nhiu trong viéc van hanh va 1ip dit,
dong thoi con ¢6 kha nang tidt kiém dién cao nhung do khéng di vén
nén van phai chon hé théng trung tdm nude.

T6m lai, cAn phai chon duge hé théng diéu hod phu hgp véi cong
trinh, phat huy duge cic wu diém va khée phuc dude cic nhuge diém
clia hé thong lam cho hé théng van hanh dat duge hiéu qua kinh t& ky
thuit cao nhit.
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CHUONG

TINH CAN BANG NHIET AM
BANG PHUONG PHAP TRUYEN THONG

C6 rat nhiéu phuong phép tinh cn bing nhiét &m khéc nhau d8
xac dinh nang suat lanh yéu ciu khic nhau, O ddy gidi thiéu 2 phuong
phap la phudng phéap truyén théng va phudng phép Carrier. Nhidu
phuong phap da duge lap trinh va chi cAn dua s6 lidu vao 1a ¢6 cac két
qua mong mudn. Chuong nay gidi thiéu tinh can bang nhiét &m theo
phudng phap truyén théng. '

3.1. DAI CUONG

Cac bude chi yéu cha phuong phép tinh can bing nhiét §m truyén
théng gdm bay budc, chil y&u nhu sau:

1. Xéac dinh céc ngudn nhiét tod vao phdng tit cac ngudn khac nhau
nhu do ngudi, méy méc, chi€u sang, rd lot khéng khi, bic xa mat troi,
thdm thiu qua k&t ciu bao che...

Phuong trinh c¢n bang nhiét téng quat cé dang:

Qt = Qmé + Qtt (3 ]-)

Q. — nhiét thua trong phong, W;

Qi — nhidt tod ra trong phong, W;

Qi — nhigt thdm thau ti ngoai vio qua két ciu bao che do chénh
1¢ch nhiét do, W: .
Qm;‘;:Ql*Q2+Q3+Q4+Q5+-Q6+QT+QB (3.2)
Q, — nhiét toa ti may mée:

Q. — nhiét toa ti dén chidu sang;

Q2 — nhiét tod tir ngusi:

Q. ~ nhiét tod ti ban thanh phim;

Qs ~ nhigt toa tit bé mdt thidt bi trao d6i nhiét;

Qs — nhigt toa do biic xa mat trdi qua cia kinh;
Q; ~ nhiét toa do bdc xa mit trdi qua bao che;
Qs — nhiét toa do ro lot khéng khi qua cia:
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Qu=Qe+Qu+Qu+ Q.. W (3.3)
Qs - nhiét thim thiu qua vach:
Q.0 — nhiét tham thau qua tran (méai):
Q,, — nhidt thdm thau qua nén:
Q,, — nhiét tdn that bd sung do gié va hudng vach,
2. Xac dinh cAe ngudn 4m thita trong phong diéu hoa W,
W, =W, + W, +W,+W,, kgls (3.4)
W, — lugng Am do ngudi tod vao phong, kg/s;
W, — lugng 4m bay hdi ti ban thanh phém, kgls;
W, — lugng &m do bay hoi ti san 4m, kg/s;
W, — lugng 4m do hoi nudc néng toa vao phong, keg/s.
3. Xac dinh tia qué trinh g (cOn goi 1a hé s& gbc tia qua trinh):

Q
L kJik 3.
W g (3.5)

L

€, =

4. Xac dinh so d6 diéu hod khdéng khi véi cdc théng sd trang thai
khéng khi trong nha T, ngoai nha N, hoa trén H va thdi vao V nhu
entanpy Ip, Iy, Iy, Iy, nhiét d6 tq, ty, ty, tv, lUu lugng khéng khi G, Gy,
Gy, Gy (kgfs), L, Ly, Ly, Ly (m%s), khoi lugng riéng khong khi pr, py,
Pu, Py, Am dung clia khong khi dy, dy, dy, dy...

5. Xac dinh ning suit gié cia hé théng

-Dé c6 thé thai duge hét nhiét thita ra khdi phong didu hoa ¢dn mét
lugng gi6 G, la:

G, = Q , kgls - {(3.6)
IT _Iv

D& thai h&t duge Am thita ra khdi phong diéu hod cidn mot lugng
glf} GM lé

W

Gy= —">1— , kegls (3.7)
Nang suit gié cia hé thong G phai bang G, va G,, do dé:

G=G =G,
hay: QoW

i -1, dr_dy
rit ra: Q _Ir-lv £, ' (3.8)

W, dr —dy '

g€, chinh 12 hé s gbc tia qua trinh,
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6. Ning sudt lanh clia hé théng diéu hoa khéng khi Q, :
Qo=Guly - 1y) , kW : (3.9)

Q=Qlv (3.10)
I -1,
7. Lugng 4m ngung tu trén dan bay hoi W
W =Gy(dy - dy) |, ks o (3.11)

3.2. TINH CAN BANG NHIET
3.2.1. Nhiét tod tir may méc Q,
Q, = szc.Kpt.Km.(l 1+ KT], W (3.12)
n

N, — cbng suét ddng co 1dp dat clia may, W;

K, — hé 56 phu tai, bing ty s gidta cong suat thuc (higu dung) caa
may trén cdng sudt dong cd 14p dat, K, = NNy

Ka — hé s¢ dong thai, Ky = EN;t/ENq trong dé N,, t; 14 cong sust
dong co thi i lam viée trong thdi gian t; va 7 1a téng thdi gian hoat
dong cha hé théng didu. hoa khong khi trong ngay. -

Kr — hé s6 thai nhiét. HAu hét cac ddng cd lam viée § ché& d6 bién
dién nadng thanh ¢d ning déu lay Kt = 1. Trudng hgp dong co quat gi6
ma dbng cd & trongﬁ phong, dng gié bén ngoai 14y K, = 0,1: bom c6 déng
co d trong phong, 8ng nude bén ngoai 18y Ky = 0,2;

1 — hidu sudt lam viée thyc cla déng cg, N =MNae. Ky, trong d6 ny. — hidu

suit dfng co cho trong catalog va K, — hé s8 hiéu chinh theo phy tai:
~ Hés8phutdiK, 0,80 0,70 0,60 0,50 0,40 0,30

Hé s6 hidu chinh K, 1 0,99 098 097 095 0,92

Trlufjng hgp khéng c6 catalog ddng co cé thé ldy gin ding Na. theo
cdng sult déng cd nhu sau:

Cong sudt dong co N, kW <05 0,6+5 510 10+28 > 28
Hiéu sudt déng cd ng. 0,75 0,84 0,85 0,88 0,9

3.2.2. Nhiét toa tir dén chiéu sang Q,

Q2 = Ncs ’ W I . (313)
N,, ~ téng cong sudt clia t4t ca chc dén chi€u sang, W.
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D&i véi nha hat, san kh&u, hdi trudng... ta phai tinh téng cdng sudt
cia dén chifu sang. DAl v6i phong lam viéc, phin xudng san xudt,
khéch san, van phong... ¢6 thé tinh céng suft chidu sang theo m? san.
Binh thudng, theo tiéu chuén chiu sang 14y 10 = 12 W/m?® dién tich
san cho van phong, khach san, ecéng xudng...

3.2.3. Nhiét toa tir ngudi Q,

Nhidt tea tit ngudi thay ddi theo didu kién vi khi hau, cudng do lao
ddéng va thé trang ciing nhu gidi tinh. Nhiét d6 khéng khi chung quanh
cang thip, nhiét toa cang nhiéu. Ngudi cing to béo vam v3§, nhiét toa
cang nhidu va ndéi chung nhiét toa cua nam gidi 16n hon cla nit gidi.
Nhiét tod tir ngudi gébm 3 phén 14 dol luu triye tidp véi khong khi, biic xa
vio khong khi va bay hoi nudc t phéi va bé mit da (md héi) vao khong
khi, Ngudi ta tinh gop d61 luu va bdc xa thanh thanh phéan nhiét hién q,,
con nhiét tod bing bay hoi nude goi 1a thanh phéin nhiét &n as:

qQ=aqytqs , W (3.14)
Nhiét toa ti ngudi duge tinh theo biéu thic sau:
Q;=nqg, W (3.15)

q — nhiét tod tit mdt ngudi, W/ngudi;
n — s8 nguoi.
~ Bang 3.1 gidi thiéu nhiét tod tif mét ngudi dan éng trudng thanh,
cin ning khodng 68kg vdi ca thanh phan nhiét hién va nhigt 4n &
nhiét d6 khong khi trong phong didu hoa tir 20 dén 28°C. Néu tinh cho
phu nit ¢6 thé nhan thém véi hé s6 0,85 va d6i véi tré em nhan véi hé
s& 0,75 vi phu nit va tré em tod nhiét it hon. D&l véi nha hang cin
nhan vdi 1,20 vi tinh dén thic an toa nhiét.
Trudng hgp khong thé xae dinh chinh xéc duge s6 lugng ngudi trong
khéng gian diéu hoa thi c6 thé 14y gia tri dinh huéng theo bing 3.2.

Bang 3.1. Nhiét toa tir ngudi dan éng trudng thanh
{phu nir nhan vdi hé s& 0,85; tré em nhan vdi hé s& 0,75), Wingudi

Nhigt d9 phéng, °C 15 20 25 . 30 T 35
Tinh tai 125 00 80 80 80
Lao déng nhe 135 130 125 125 125
Lao déng trung binh 180 175 170 170 170
Lao déng niing 250 . 250 250 250 250
Phong &n khach san 175 145 125 125 125
Vi trusng 235 200 160 230 300
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Bang 3.2. Mat d6 dinh hudng s& mét vudng san cho mét ngudi

Loai khdng gian diéu hoa Vién phéng Nha hang Cira hang Wi truong
Mat dé, m¥ngudi 6+ 20 2 1+1,5 0,5

3.2.4. Nhiét toa tir ban thanh phdm Q,

Trong céc phin xudng san xuft hodc ché bién nhu ché, thuée 14,
sgl dét, néng, 1am, hai, san... khi cac ban thanh phim nay cé nhiét dé
khac vdi nhlet dé diéu hoa thi s cb mot lugng nhidt toa ra hoac thu
vao tuy theo nhiét d9 ban thanh ph&m cao hon hodc thip hon nhiét do
phong. Nhiét lugng nay ciing ¢6 2 thanh phén hién va &n khi c¢é thanh
phén nude bay hai hodc ngung tu:

Q=G Clty~t) + W,r, W : (3.16)

G, — khoi lugng ban thanh phim dua vao, kg/s;

C, — nhigt dung riéng khéi lugng ctia ban thanh phim, kd/kgK:

t;, t; — nhiét do vao va ra ctia ban thanh phém:

W, — lugng 4m tod ra (hodc ngung tu vae) ban thanh phéfrri;

r — nhiét an hoé hdi clia nude, r = 2442 kJ/kg (5 25°C).

3.2.5. Nhiét toa tir thiét bj trao d8i nhiét Q,

Né&u trong phong c6 dit cac thiét bi trao d6i nhlet cde dudng &ng
din ‘méi chit c6 nhigt d lam viéc khac véi nhiét do khéng gian diéu
hoa thi lugng nhigt toa ra hosic thu vio tu khéng gian diéu hoa duge
x4c dinh theo biéu thua

Qs = oy, Flty, —tp), W ' (3.17)

dy — hé 88 toa nhlet do d8i luu va biic xa ti vach thiét b1 trao d6i
nhig¢t, Wm?K, 14y gin ding bing 10 W/m?K;

¥y, — dién tich bé mat thiét bi trao d6i nhiét, m?;
“ty, —ty - hidu nhiét d6 bé mit thiét bi va nhiét d4 phong, K.

3.2.6. Nhiét toa do btrc xa mit troi qua cira kinh Q,

Nhiét tod do bitc xa mat trdl qua ctia kinh phy thude vao rat nhiéu
yéu t& khac nhau nhu:

— Tryc xa hoic tan xa bau troi, sudng mi, byi khéi va may;
— Cudng d§ bitc xa mat troi tai dia phuong;
— Thdi gian quan sat dé€ tinh toan (gbc lam bdi truc xa- va mit kinh);

~ Kiéu cita s8, vat liéu 1am ctia s6, trang thai dong hoac md;
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- Vit liéu 1am kinh va cac 16p pht ché’ng nang; -

— Dién tich kinh, d% day kinh va cac tinh chét khac caa kinh;

- Ovéng che néng...

Néi chung, xdc dinh duge chinh x4c nhiét toa do bitc xa 1 rit kho
khan. § day gidi thiéu cach xac dinh gin ding nhu sau:
’ Q=1,F.1.1757,, W . (3.18)

Iq — cudng d6 bic xa m&t troi 1én mat ditng, phu thude hudng dia
Iy, W/m? (xem bang 3.3);

F, — dién tich ctia kinh chiu biic xa tai thdi diém tinh toan, m?
7, — hé s8 trang sudt cua kinh:
Ciamdrt, =1
Kinh 1 16p 1, = 0,9
Kinh 1 1ép 7, = 0,81
"1, — hé s6 ham béin:
Cltamdr,=1
Clta kinh 1 18p dit ding 1, = 0,8
Cita kinh 1 18p 44t nghiéng.t, = 0,65
Cua kinh hai 16p dat ding 7, = 0,7
© 1, — h& s§ khic xa: '
Cda md khéng kinh t, = 1 _
Clia kinh 1 16p khung gd 1, = 0,61 = 0,64
Ctia kinh 2 16p khung g 1, = 0,30 + 0,55
Cita kinh 1 16p khung kim loai 1, = 0,75 + 0,79
1, — hé & tan xa do che ning:
MaAi dua (& vang) 1, = 0,05
Manh manh 1, = 0,25 _
Cida chép 1, = 0,30
Son fréng trén kinh 't; = 0,35
Rém che ngoai 1, = 0,30
Rém che trong 1, = 0,60
Kinh khuéch tan 1, = 0,70
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3.2.7. Nhiét toa do bifc xa mit troi qua bao che Q,

Thanh phin nhlet nay toa vao phong do bic xa mat trdi lam cho
két cdu bao che néng lén hon mic binh thudng, & day chiu y&u tinh cho

mai. Nhiét toa do chénh léch nhiét d¢ khéng khi trong va ngoai nha
tinh theo Q,,.

Nhiét truyén qua mai do bic xa mat troi tinh theo bidu thic:
Q: = C,.K..sinh.cos8.F.g, Klay.sinth + a,) (3.19)

C, = 1360 W/m® — hiing 36 bic xa mat troi;

K, ~ hé 56 phy thudc mua trong ndm, mia hé K, = 0,97, mia dong

K, =1;

h va 8 — tuong Gng 1 géc phuong vi mét troi, do;

F — dién tich bé mat nhan bite xa (theo phudng ndm ngang), m?

€, —~ hé& s h&p thu bitc xa mit trdi cda b mét nhan bic xg; '

k —hé 58 truyén nhiét qua két cfu bao che tinh véi At bao che binh
thudng, W/m’K (xem biéu thic tinh 3.21);

ay — hé s6 tod nhiét tir bé mgt bao che tdi khong khi ngoai troi,
Wim?K.

O 21° vi bac (Ha Ngi, Hai Duong, Hai Phong, Ha Déng, Son La..),
gbc cao mit tréi vao Mic 12 gis trua la khodng 91°27', géc phuong vi da1
v61l mit ngang 14 6 = 0°, déi véi mat ding 0 = 90% hé s6'a, = 0,30 + 0, 54,
tri 86 ay = 20 W/m?K, c6 thé si dung biéu thie gan dang sau diy dé
tinh Q; theo phuong ndm ngang:

Q7 - O,55.k.F.£s.Is , W (320)
1
trong d6: k= _ (3.21)
E -
(o Aoy

vl ap = 10 meéK — hé s6 tod nhiét phia trong nha;
oy = 20 W/m”K — hé s6 tod nhiét phia ngoai nha;
&;, % — b€ day va hé s diin nhiét caa cac 1dp vat liéu x4y dung bao che:
F — dign tich nhan bic xa cha bao che, m?;

. & — hé s6 hdp thu bitc xa mit trdi cha vat lidu két cdu bao che
(xem phu luc);

I, — cudng d6 bite xa mit trdi (xem bang 3.3), W/m?.
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Bang 3.3. Cudng do birc xa mat trdi I, W/m? trén mat nam ngang lic 12 gid va
diing cGa mdt sO dia phuong ldc 8 d&n 9 gid va 15 dén 16 gio thang 6 hodc
thang 7 {14y tri s& cuc dai) theo TCVN 40788-85

o Miit nkm M3t thing ding, W/m?
1a )

phugng nvs\!’::?- PaéngTay Nam Béc Bfar;guh;:m DTZ‘;QBBi"
Lai Chéau 858 608 3 133 " 329 447
Son La 003 558 0 147 356 499
Sapa 994 800 10 164 359 537
Cao Béng 935 730 10 ' 108 370 518
Méng Cai 897 512 0 122 324 457
Phi Ligu 935 " B00 0 140 342 485
Pha Hé 935 576 o 122 335 481
Ha Noi 928 669 0 122 328 450
Vinh ' 942 590 ° 143 321 513 |

3.2.8. Nhiét toa do roé lot khéng khi qua ctra Q,

Khi c¢é chénh léch nhiét dé va ap suit gifta trong nha va ngoai trai
- thi xut hién mdt dong khong khi rd lot qua clia md hodc qua khe cua.
Mua he, khong khi lanh di ra ¢ phia dudi, khong khi noéng Am di vio
phong phia trén. Miia dong nguge 1ai, khéng khi lanh vao phong 3 phia
dudi va ra d phia trén. Sy rd lot nay ludn mang theo tén that nhiét
muia déng va lanh vio mua hé. D3i véi cac budng diéu hoa khéng cb
quat théng gié, sy rd lot nay véi mic do ndo 46 1a can thift vi né cung
c&p dudng khi cho nhitng ngudi trong phong. D&i véi cac budng cb cung
cfp gid tudi thi cAn phai han ch& kiém soat né d&n muc thap nhat dé
tranh ton that nhigt va lanh.

Nhiét tod do'rd lot khéng khi qua eda duge tinh theo bidu thic:

Q= G0y -1, W ' (3.22)

G, — lugng khong khi ro lot qua clta md hoac khe cua, kg/s;

Iy, I; — entanpy khong khi ngoai nha va trong nha, J/kg.

Binh thutng thudng khé xae dinh duge lugng khong khi ro lot. Tuy
trudng hop c6 thé &y Ly = (1,5 + 2).V, m%h, trong d¢ V la thé tich
phong, m® Khi clta it md va kin khit 14y 1,5, d81 vdi cac phong cbng
cong nhu nha hang, cdu lac bd, phong hop 18y 2. Khi d6 Gz = p.Ls =
1,2.(1,5 + 2.V, kg/h. '
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3.2.9. Nhiét tham thau qua vach Q,

Nhiét thdm thau qua k&t c&u bao che do chénh léch nhiét &b bhén

ngoai va bén trong nha duge tinh theo bidu thie téng quat:

Q, = Ik;FAt,

ki — h¢ 88 truyén nhiét qua k&t c&u bao che thit i, W/im®K;
F; — dién tich b€ mit k&t cdu bao che thi i, m*:

(3.23)

At; ~ higu nhigt df trong va ngoai nha cla két ciu bao che thit 1, K

Binh thuong At; = ty - to, nhung khi budng difu hoa o6 budng dém
hoac hanh lang thi chon At; nhd hon. Vi du, véi didu hoa cip 3 ¢ Ha N&

At, = 32,8°C - 25°C =78 K.
Cong thie tinh Qy: Qy = keFeAt,
l

_ +Z 4

ky =

&y

L&y ap = 10 WImZK ay = 20 W/m®K con 8, va A, 1a bé day va he 8
dan nhiét ciia vat li¢u x4y dung vach 14y theo bang 4.11 trang 166, Do
vach buéng diéu hoa khéng phie tap nhu vach budng lanh nén 6 thé
ldy k dinh hudng theo bang 3.4 nhu sau:

(3.24)

Bang 3.4. Gia tri dinh hudng hé s& truyén nhiét k qua két cau bao che

Két cdu bao che k, Wim?K
Tutng bao bing gach xay 200mm Khéng tral vira 2,22
Tudng bao bing gach x&y 200mm cb trat via 1,48
Tudng bao bang gach xay 300mm c6 trat vira 1,25
Tudng bao bang béténg 150mm khong trat vira 3,30
Tuéng bao bang bétdng 300mm cd trat vida 2,34
Tudng gach réng 250mm khéng trét vita 1,42
Tudng gach réng 250mm b trat vifa 112 |
Véach ngan bang kinh S5mm 1 18p 6,12
Vach ngan béng kinh Smm 2 18p 2.84
Vach ngan bing gach xay 100mm cé trat vira 2,10
Véch ngan bang g day 25mm 3,93
Vach ngan bang gé day 40mm 2,95
Vach ngan bang gé day 50mm 2,62 |
San ho¥c tran béng g 1,59
San holc trdn bang ximang, béténg 1,88
San hodc trdn bang gé 1,12
8an hoac trin trat ximang phing 1,50
San hoac tran trat véi cat 244
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Aty duge chon nhu sau:

— Vach tiép xtc truc tiép vl khéng khi ngoai troi: At = ty — tr.

— C6 mbt khéng gian dém: At = 0,7(ty — ty).

— Vach ti&p xuc tryce tiép vdi khéng gian cé diéu hoa khéng khi: At =0.

3.2.10. Nhiét tham thau qua tran Q,,

Nhiét tham thau qua trdn dude x4c dinh giéng nhu vach:
Q1o = k0. Fi0Atye

k,, — Xxem bang 3.4,

F,, — dién tich bé mat trdn hodc méi, m%

Aty dude xac dinh gidng nhu Atg:

— Khi tran tiép xtc true tiép v6i khong khi ngoai troi 18y bang ty — tr.

— Khi tran c6 khdng gian dém 18y bang 0,7(ty — to).

_ Khi trdn ti6p xdc tryc tidp véi khong gian diéu hod cla tang trén
14y bang 0.

3.2.11. Nhiét tham thau qua nén Q,,

Biéu thte tinh Q,, gidng nhu Q, va Q4o

Qu = ZkFiat,

Hiéu nhiét dé At,, d day clng ¢6 3 trudng hgp:

— Néu 1 san, phia dudi 1a phong diéu hoa 18y bing 0 va Q,, = 0;

— Né&u 12 san, phia dudi chi 14 khong g1an dém 1dy Aty = 0,7(by — tp)
va tinh k; giéng nhu qua trdn hodc vach cla bidu thitc (3.24) va F; 1a
dién tich san guan sat; '

— Néu 12 nén dat truc tiép trén nén dat 1y At,, = ty — t; nhung ap
dung phudng phap tinh theo dai nén rong 2m tinh t ngoal vao trong
phdng v6i hé s8 truyén nhiét quy ude cho tung dai, cu thé:

+ D4i 1 rébng 2m theo chu vi budng véi k = 0,47 W/m’K
-+ Dai 2 rong 2m tiép theo véi k = 0,23 W/m*K;

+ D4ai 3 rong 2m tiép theo k = 0,12 W/m’K;

+ D4i 4 1a phén con lai cGa budng véi k = 0,07 W/m*K.
Riéng dién tich géc 2m x 2m ctia dai 1 dugc tinh hai lan cho hai

chidu rong va dai vi dong nhiét duge coi 1a di véo tir hai phia,
Dién tich c4ce dai nén duge xac dinh nhu sau (xem hinh 3.1);
F, = 2(2a + 2b) = 4(a + b) trong d6 a 1 chidu réng, b la chidu dai;
F,=2[2(a—4)+2(b-8]=4a+b)—48=F, - 48
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O day 14y b — 8 vi g6e khéng edn dude tinh gip 461 nila
Fy=2[2(a - 8) + 2(b — 12)] =4(a+b)-80=TF, — 80
To=(a-12).0b—12) -

Nhu vay, néu phong nhd han 48m? s& khéng c6 F,, nh hon 80m? sé
khong c6 F; va néu mét canh nhd hon hogc bing 12m s& khong c6 F,.
Néi cich khac, khi d6 phong chi e6 1 dai, 2 dai ho#ic 3 dai nén. «

2,2,2,

11

{b-12)

L 0 |

Hinh 3.1, Cach tinh cac dai nén :
Vi dy 3.1. Hiy xac dinh déng nhiét thdm thau qua nén budng didu hoa
khdng khi tai Ha N&i véi dién tich 24m x 24m = 576m?, didu hoa cap 3.
Gidi ' |
V6i diéu hoa cdp 3 tai Ha N§i, ta 6 At,, = ty—t: =351 -27=8,1K,
Dién tich cta cdc dai nhu sau:
F,=2.2.(a + b) = 4(24 + 24) = 192m?
Fy=TF, -48 =192 - 48 = 144m?
Fy=F,— 80 =192 80 = 112m?
F,=(24-12).(24 - 12) = 12.12 = 144m?
Qu = (o Fy + koo + KoFy + K F ) (b — tn), W
=(0,47.192 + 0,23.144 + 0,12.112 4+ 0,07.144). 8,1
Q,, = 1190W
Vi du 3.2. Hay xdc dinh dong nhiét thim thiu qua san budng diéu hoa
nhu vi du 3.1 véi diéu kién phia dudi san 1a tang hdm.
Gidi
Trong trudng hop phia dudi 1a mft khéng gian dém kiéu tAng him
khéng ¢6 difu hoa, xac dinh Q,, theo bidu thie:
Q= ky Fyaty,
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Gia thist san 6 16p bétong day 200mm cé trat va lat, theo bang 3.4
¢6 k dinh huéng bang 1,88 W/m’K.
F,, = a.b =24 x 24 = 576m?
Aty = 0,7(ty — tp) = 0,7.8,1 = 5,67K
Vay: Q.. = 1,88.576.5,67TW
Q.. = 6044W
Qua hai vi du trén ta thiy, ton that nhiét qua san khi c6 khéng
gian phia du6i 16n g&p hon 5 14n so véi nén tryc tidp trén nén dit.

3.2.12. Nhiét t8n thit bd sung do gié va hudng vach Q,,

_ Céc tinh toan tén thit nhiét qua vach Q, § muc 3.2.9 chua tinh
dén 4nh hudng ctia gi6 khi cong trinh cé d6 cao 16n hon 4 m, vi § trén
cac oy tiang lam cho k ting va Q, téng. D& bé sung ton that do gi6, ci
1 mét thit 5 14y tén thit Q, ting thém tir 1 ‘dén 2% nhdng toan bd
khdng qua 15%.

— B8 sung khac cho Q, 12 d8i v8i cdce vach hudng Dong va Tay. Néu
trong muc 3.2.7 khi tinh Q; méi chi tinh cho mai (trdn) ma khéng tinh"
cho vach ding thi cin tinh bé sung nhiét tdn that do blic xa mat trdl
cho vach ding hliﬁné,T Déng va Tay. 3 vach huéng Déng, bitc xa mat
trdi 16n vach manh nhat vao lic 8 dén 9 gid va d vach huéng Tay tu 16
dén 17 gid. Tuy khong ddng thoi nhung vin tinh b6 sung tit 5 dén 10%
tuy theo vach day hay mdng.

Nhu vay tén thit nhiét qua vach Q,, sé la:

FD+Fr

Que = (1 + 2%).(H - HQe + (5 + 10%) ———.Qs  (3.25)

H — chidu cao toa nha (khéng gian diéu hod), m;

Ty, F, — dién tich bé mat vach huéng Déng va T4y cia khong gian
diéu hoa, m”%

F — dién tich tdng vach bao cia khéng gian diéu hoa, m?.

Téng nhiét thita cia c¢dng trinh sé la:

Q= Ql+Q2+Q3+Q4+Q5+Q6+Q?+Q8+Q9+Q10+Q11+Qbss

Mét 56 luu y

Viée tinh toan nhiét thita § trén nham tim ra nhigt thita 81 cao ¢d
thé xu&t hién tac dung vio tai lanh hosic tai nhiét clia hé thang diéu
hoa khong khi mua hé hofc mia déng.
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Nhu ta biét, lugng nhiét thira t&i cao (max) d6 khong phai 1a téng
cua cac lugng nhiét thiia t6i cao thanh phan ma 12 ti cao tai cung mét
thdi diém khi edng cac nhiét thita thanh phan lai.

Vi dy, khi tinh dén 4nh hudng clia bite xa mit trol tr 8 dén 9 gid
thi vach phia déng nhan nhigt bic xa cao nhat, 12 gis trua mai nhan
bic xa cao nhit va 16 dén 17 gid chidu vach phia tdy nhan nhiét bic xa
cao nhat. Vay tac dong 1én ning suit lanh ciia hé théng diéu hoa nhu
th& nao? N&u bitc xa trye tiép vao budng ta chi edn tinh véi mat ngudn
bic xa Ién nhat 1a da, vi rd rang khi vach phia déng nhin nhiét cao
nhét thi mai va phia tdy gin nhu bing khéng. Khi mai nhan b xa
I6n nhét thi vach phia déng va tay bing khéng. ‘

Hon nita két cdu bao che (vach, mai va nén) luén cé quan tinh
nhiét. Symruyén nhiét tit ngoai vao trong lai khéng phai 1a sy truyén
nhiét 8n dinh nén lugng nhiét tod vao budng didu hoa sé bi lach pha vé
thoi gian nén rat khé danh gia vé két qua tinh todn chinh xac dén muc
nao, vi du bdc xa mit troi 18n mai bang dat CL}C dal vao 12 gid trua,
néu mai méng, chi sau 1 gid bite xa cue dai dé vao duge trong phong
nhung néu mai day thi ¢é thé dén 2 gio, tham chi 3 gid sau cue dai do
mdi vao duge phong va dinh cla cue dai da gidm di rdt nhidu...

Trong tinh toan, ta 1ay d¢ chénh léch nhiét dd bén trong va bén
ngoai nha 1a khéng déi theo nhigt dé vi khi hau trong nha da chon va
cip diéu hoa khéng khi, tuy nhién nhiét do bén ngoai bién thién rit
manh cé tinh chu ky, theo ngay, thang, mia va nam.

Chinh vi cac thuc t& d6, ngudi thidt k& hé théng diéu hoa khang
khi khéng thé xac dinh nhiét thia mét cach cing nhdc ma phai linh
hoat va mém deéo trong viée tinh toan, xem xét va can nhie té; moi yéu
t6 anh hudng dén c¢éng trinh dé dim bao nhiing yéu cau cha cdng Lrinh
ma khong giy lang phi vi dau tu thiét bi qua Ién.

3.2.13. Tinh kiém tra dong sudng trén vach

Khi ¢6 d§ chénh nhiét d6 giita trong nha va ngoai tréi xuatl hién
mot trudng nhigt dd trén vach bao che, k& ci clra kinh. Nhiét d6 trén
bé mat vach phia néng khéng duge thap hon nhiét dé dong suong. Néu
bang va nhd hon nhiét d6 dong sudng trén vach. Hién tugng dong
suong trén vach lam cho tén thit nhiét 16n 18n, tai lanh yéu cdu ting
ma con lam ma&t my quan do Am uét, n&m méc giy ra.

Hién tugng dong suong chi xay ra ¢ bé mat vach phia noéng, nghia la
vé mila hé 1a bé miit ngodi nha va mua déng 14 bé méit phia trong nha.
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Dé khéng x4y ra hién tugng dong suong, hé s8 truyén nhiét thye t&
k, cita vach phdi nhé hon hé s8 truyén nhiét cuc dai k_,, tinh theo céc
biéu thic sau day:

Diéu kién dong sudng:

kt < kmax (326)

Mua hé: k. = ay LTI Wim?K (3.27)
ty ~ g .

Mua dong: Koy = ap 20 Wim?K . (3.28)

— hé s6 toa nhiét phfa ngoai nha, ay = 20 W/m?K néu bé mét
ngoal tlep xdc truc tiép véi khéng khi ngoa1 trol va oy = 10 W/m2K néu
co khong gian dém;

— hé sb toa nhiét phia trong nha, 0:-,» =10 W/m*K
tsN —nhiét d) dong suong bén ngoai, xac dinh theo ty, ¢y miia hé;
t.r — nhiét d6 dong sudng trong nha, xac dinh theo ty, ¢y mua déng.

Né&u khéng dam bao k, < k,,,,, cAn phai tang cudng cach nhiét cho
bao che.

3.3. TINH TOAN LUGNG AM THUA

Am thita trong khéng gian diéu hoa gdm thanh phéan chinh:
W=W,+W,+W,+W,, kg/s (3.29)

W, — luong &m thita do ngudi toa ra, kg/s;

W, — lugng 4m bay hdi t& ban thanh pham, kg/s:

W, — lugng 4m bay hdi doan nhiét tix san Am, kgls;

W, — lugng £m bay hoi tir thiét bi, kefs.

Khi phéng didu hoa c6 nhiét d6 th&p hon nhiét d6 ngoai trdi, ngoai
dong nhiét c¢on c6' mdt dong 4m thdm th&u qua k&t cu bao che vao
phong nhung dudc coi 1a khéng dang ké.

Khi ¢4 rd lot khong khi qua cita vao nha, dong khong khi néng
cling mang theo lugng &m nhét dinh vi dd chia hoi cta khéng khi néng
cao hon nhung lugng 4m nay ciing coi nhu bd qua hodc tinh vio phin
cung cAp khi tuoi.

3.3.1. Lugng am do ngudi toa
Lugng Am do ngudi tod ra duge xac dinh theo biéu thite:
W, =n.q,, kgfs (3.30)

102



trong do:
n — s8 ngudi trong phong diéu hoa;
— lugng 4m m&i ngudi toa ra trong mét don vi thoi gian, kg/s.
Glong nhu toa nhiét, luong &m toa ra tl con ngudi cing phu thudc
vao nhiéu yéu t& nhu: nhiét do, d6 Am méi trerng, cudng dé lac déng,

Itta tudi, gidi tinh... Bang 3.5 gidi thiéu lugng 4m toa g, cia mdi ngudi
dan 6ng trung nién cAn ning khoang 68ke.

Bang 3.5. Lugng 8m toa q, ca mét ngudi, g/hingudi

Nhigt d& :
Trang thai 15 20 25 30 35
Tinh tai 40 40 50 75 115
Lao déng nhe 55 75 115 150 200
Lao déng trung binh 110 140 185 230 280
Lao déng ning 185 240 295 355 415
Nha &n a0 30 171 165 250
VO truding 160 160 200 305 465

3.3.2. Lugng am bay hdi tir ban thanh pham

Trong cac phan xudng ch& bién che, thudc 14, sgi dét, in &n, cic ban
thanh phdm dua vao phong di€u hoa ¢6 thé thay dai thuy phan. Né&u
thuy phén 1én, nude ti ban thanh pham ¢ thé bay hdi vao khéng khi,
ban phim kho di. Nguge lai, le ban thanh phim cé thuy phén nhé, do
adm khong khi lai cao hon d& &m cin bang, khi d6 san pham hit Am,
thuy phéan tang va san phidm bi 4m thém. Nhu vy lugng &m toa vio
phong ¢6 thé mang ddu duong hodc dm:

W, =Gyy, —y2) , kals (3.31)
Gy — khdi lugng ban thanh phfm dua vao phdng didu hoa trong
mét don vi thot gian, kgfs;
¥1» ¥2 — thuy phan ctia ban thanh phim khi vao va khira khdi phong
diéu hoa, kg H,O/kg ban thanh pham.

3.3.3. Lugng am bay hdi tir san 4m

Trong cidc phin xudng didu hoa nhu xudng ché& bién thit, c4, rau
qua... c6 thé e6 cac mit sdn udt. Lugng 4m bay hdl doan nhiét tir san
w6t duge tinh theo biéu thic;

W, =0,006.F,(t; — t), kg/h (3.32)
F, — dién tich b& mit san bi udt, m?

— nhigt d6 khéng khi trong phéng, °C;
t,— nhiét d6 nhiét k& udt tuong tng tr va @, °C.
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3.3.4. Lugng am do hoi nudc néng toa ra

Trong cac phén xudng c6 ndi hoi, ndi nfu, ndi ¢6 dac hodc trong
phong lam viée nhu 4m dun nuée, binh pha ca phé... déu ¢é lugng Am
tod ra ti cdc thigt bj nay. O day phai tinh toan riéng cho tung thist bi
theo sy c8p nhiét hodc phat nhiét dudi dang nhiét 4n. Vi du, trong ciia
hang &n uéng phai linh duge su phat Am cta ndi 14y, cac dia thie dn

néng, tach ca phé... O day khong di sdu giéi thidu vin dé nay.

3.4. CAC QUA TRINH CO BAN TREN PO THI I - D
3.4.1. Cach tra cac thong s trén dé thi l-d

NE&u biét 2 trong s8 cac thdng s& nhd dd thi I-d ta 6 thé dé dang
xac dinh dude cic théng s6 con lai (xem hinh 3.2). Vi du, khi biét t, va
¢, ta ¢6 thé ké t, = const va @, = const, Giao difm cta 2 dudng trén
chinh la diém 1. Xac dinh céc théng s8 con lai nhu sau:

I, 1a entanpy di qua diém 1.

d, 14 d6 chita hoi dong tit diém 1 xudng truc hoanh.

t, 1a giao diém caa [, = const véi @ = 100%

t, 1a giao diém ctia d, = const véi ¢ = 100%

py 12 giao diém cha d, va dudng phy réi tat ngang sang truc tung
bén phai.

Ppae 12 gino diém cha d,.., v6i dudng phu réi tat ngang sang truc
tung bén phai (§ nhiéu d6 thi thang p, duge dit ngay dudi thang d6
chia hol d nén khéng ¢6 duong phu).

dipae 12 gino diém cla t, va ¢ = 100%.

i

thax

Ph

F ) . W

1 Am dung d

Hinh 3.2. Biéu dién céc thong s& co ban clia khéng khi trén dé thj I-d
l1|' t|.r| tsn I1! d‘IJ P phl va phmaxt'
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3.4.2. Qua trinh hoa trén
Qua trinh hoa trén x4y ra 6 phan ddu bé xit 1y khéng khi AHU. D6
la syt hoa tron giita dong gié tuci va dong gié tai tudn hoan (xem hinh
2.27). Diém hoa trén H ndm trén dudng thing néi 2 didm N va T. Ty 1&
hoa trdn (hinh 3.3):
G, :
N2 (3.33)
G b
trong do: Gy — luu lugng gié tusi (cé théng s6 ngoai nha), ke/s; Gt — luu
lugng gi6 héi (c6 théng s§ trong nha), kes.
Bing cach can bang luu lugng khoi lugng, luu luong thé tich, nhiét
dg, entanpy va d6 chtta hdi (cac dong vao bang céc dong ra cla didm
hoa trén) ta dé& dang tinh dugc:
Luu lugng thé tich déng hoa tron:

Ly=Ly+Ly, m¥s ' (3.34)
Luu lugng cua dong hoa trén:
Gy =Gy + Gy, kgis (3.3b)
Nhigt do: ty.Gyy = ty.Gy + t1.Ge nén;
tu = (tnGy + t:G)/Gy |, °C {3.36)
Entanpy: T4Gy = IyGy + ;G nén;
I, = QnGy + I;G)/My |, kd/kg (3.37)
D8 chta hoi: dyy.Gy = dy.Gy + d4.G; nén:
dy = {(dyMy + drM /My kglkg (3.38)
I &
kJ
kg

d, gf;g
Hinh 3.3, Qua4 trinh hoa trén

105



3.4.3. Qua trinh sudi am khong khi

Susi &m khéng khi i,
trong AHU nhd dan calorife
hodc dan day dién trd. Khi
sudi &m, khéng khi c6 &m
dung khéng d8i, d6 &am
tuong déi gidm, con entanpy
tang (hinh 3.4).

Vi du, khong khi dude
lam néng tu trang thai 1
dén trang thai 2. Nhiét dd

]

- 1
téng tt 4°C lén 15°C. Am dy =dy d
dung khéng d8i, dd &m
tuong 461 giam ti 80% Hinh 3.4. Qua trinh sudi &m khéng khi 1-2

xufng 38%. Entanpy ting ti

14 kJ/kg 16n 25 kJ/kg, mdi kg khong khi duge cung cdp mot nhiét lugng
11 kd/kg.

3.4.4. Qua trinh 1am lanh va khir 3m

Hinh 3.5 bidu dién qua

trinh lam lanh va khd &m 1

trén dd thi I-d cia khéng khi W
&m. Qua trinh lam lanh & Q;‘i"ﬂ"

trong dan lanh (dan bay hai,
dan nudc lanh FCU, AHU
hodc dan phun AHU) ludn
ludn gan lién véi viée khi
am. Vi du c6 khéng khi &
digm hoa tron H vdi t = 27°C,
¢ = 756% va c¢6 dan lanh la
dan bay hdai, nhiét d6 bé mit -
dan 1a 7°C. V& 1y thuyét, néu do do In d
bé mat dan 16n v6 cung thi
khong khi s& c6 trang thai 6
diém ra 1a 7°C va d6 4m la
100% (diém Q). :

Nhung trén thuc té, bé mit dan 1A hitu han, nén tuy theo dan lanh
¢6 dién tich trao ddi nhiét nhiu hay it (1, 2 vA nhiéu hang &ng) ma
diém O' 12 diém ra thuc cha khéng khi nim gin hay xa diém O 1y

Z Ao0

Hinh 3.5. Qua trinh tam lanh va khir 4m
khéng khi trong dan lanh
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thuyét. Diém O’ ndm trén du’dng thdng n&i H va O. Thudng véi dan bay
hal va dan nude lanh kin 1dy diém O ndm trén dudng ¢ =90 + 95% va
dan- nudc lanh phun 18y ¢ = 95%. Nhu vay, khi H c¢é trang thai
@ = 75%, t = 27°C, qua dan lanh 7°C tuy theo b8 mat dan ta cé thé )
nhiét d§ khéng khi ra khodng ti&tr 14 dén 19°C.

3.4.5. Qua trinh ting 4m bling nudc va hdi

Hinh 3.6 giéi thiéu qua
trinh tang 4m bing nudc. Neudi
ta phun nuéc truc ti€p vao
khdng gian diéu hoa va cho nudc
bay hdi doan nhiét,

Vi dy, néu phun Am vao
khéng khi 6 trang thai 1 (p = 20%,
t, = 25°C), vé 1y thuyét, khong khi
c6 thé dat duge trang thai 2 &
theo dudng I, = const (gn diing)
véi @ = 100% va t, ~ 12,8°C. Tuy

14

P1=20%

nhién, theo y8u ciu tién nghi va d
cong nghg, ta co ﬁhe,duf’;g Y8 Hinh 3.6. Qua trinh tang 4m bing phun nude
trinh phun &m g bat ¢t diém nao truc tiép vao khéng gian diéu hoa

(2) trén doan 1 - 2. 3 trén néi va cho nudc bay hoi doan nhiét
khéng khi bién déi trang thai gin

ding theo dudng I, = const vi nude

phun cd nhiét d§ gin véi nhiét d6 nhiét k& udt. Néu mudn chinh xac .
cAn phai tinh tia qua trinh € = AT/Ad. Gia sd nudc phun vao ¢6 nhiét dd
0°C, AI = 0 kd/kg (theo gid thiét thanh lap &6 thi I-d) thi ¢ = 0. Néu
phun nudc ¢é nhiét d6 100°C ta c6 € = 418,6 kd/kg/1kg, dudng s nay hoi
chéch 1én va lam véi ¢ eha nude 0°C mot gdc chitng 6,7° vaA nhiét do
diém 2 khoang 13,1°C. Vi chénh léch d6 khéng dang ké nén thuong 13y
qué trinh tang 4m bing phun nuéc di theo dudng I, = const.

Hinh 3.7 gidi thiéu qué trinh tang 4m bing hei nude. Vi dy, khéng
khi ¢ trang thai 1 ¢6 t, = 18°C, @, = 30% dugc hoa tron véi hai nude qua
nhi¢t e6 I = 3350 kJd/kg. Tia qué trinh £ = A/Ad = 3350 kd/kg H,O. Ty
diém 1 (18°C, 30%) k& dudng song song véi tia qua trinh & = 3350, Vi
du, mudn cé ¢ = 60% thi nhiét d6 trong phong dat duge s& 1a 23°C. Qua
trinh nay rdt phd hgp vdi ting 4m vae mua déng khi nhiét d8é ngoai
troi thdp hon nhiét d6 trong nha.
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¢ = 3350, kJ/kg

Q.“

Hinh 3.7. Tang am bing hdi nudc qua nhiét | = 3350 kJ/kg

Néu st dung hoi nude béo hoa & 10°C, ta ¢6 £ = 2675 kJ/kg, dudng &
s thodi hon va khi dat ¢ = 60% thi nhiét a6 dat duge chi 1a 18,5°C.

3.5. THANH LAP VA TiNH TOAN SO O PIEU HOA KHONG KH
3.5.1. So dé thang

So dd thing con goi so d khong tudn hoan, 14 so d6 ma khéng khi
ngoai troi sau khi qua xi 1y nhiét &m dude cdp vao phong didu hoa rdi
duge thai thing ra ngoai. Hinh 3.8 biéu difn nguyén ly céu tao thiét bi
va lam viéc cua sd do thang

D
5

TT
bl
1

1 2 3 4

_,E\L‘]
il
s

R4l B

Hinh 3.8, Nguyén Iy lam viéc cla so d& thing
Trang thai khong khi: N — Ngoai tréi; O — Sau khi xtf ly nhiét 8m; V — Biém thdi vac (néu bd qua
tdn th&t nhiét qua quat va dng gi6 cap O = V): T - trong nhi; AHU = B& x{ Iy khéng khi
tAir Handling Unit}; 1. Clra 18y gié tuai; 2. BS loc khdng khi: 3. Dan lanh; 4. Dan sudi (calorife);
5. Dan phun dm bé sung; 6. Quat ly tam: 7. Miéng thédi; 8. Khdng gian didu hoa; 9. Quat théi gid.
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Nguyén ly 1am viée nhu saw: 100% gié ngoai duge 14y qua clia 14y
gi6 1, qua phin loc gié 2 vao dan lanh (mua hé), qua quat 6 vao phong
diéu hoa va duge quat 9 x4 ra ngoai. Mua déng dan lanh khéng lam
viée, gié duge 1dy qua etta 1, qua phin loc 2 vao calerife 4, qua dan
phun 4m bé sung 5 rdi qua quat 6 dé vao phong didu hoa. Mua hé Ia
qua trinh lam lanh va khd &m, mia dong 1A qua trinh sudi &m va tang
Am (hodc gia 4m).

Uu diém:

— Dan gian;

— Thai duge toan bd chit ddc hai, mui hai théi ra negoii.

Nhuge diém:

— Yéu ciu nidng suit lanh va nhiét rat 16n;

— Mudn tiét kiém ning higng lanh va nhiét phai dtmg héi nhiét
nhung thidt bj héi nhidt gié/gié khi hiéu qua thap, rat cobng kénh va
dét tién.

Ung dung:
— Cho céc phan xudng ddc hai, hAm ngam, cac giéng md, cic co sd
quén su dic biét...

— Céac co 88 y t& nhu phéng mé, phong lay nhlem

a) So dé thc‘ing miua hé

Hinh 3.9 giéi thiédu so d4
miia hé biéu didn trén d8 thi ,
I-d. Vi du, nhiét dd ngoai trdi <
ty = 33°C, @6 4m ¢ = 66%, 4m
dung dy = 0,0215kg/kg, duge
1am lanh xudng diém O = V ¢6
ty = 15°C, o = 89%, dy = 0,0105kgkg
(nhiét dé bé mat dan 10°C),
sau dé dudge thdi vao phong
d1éu hoa va tu bién doi theo

Dan lanh 10°C

1

:

]
tia qua trinh £ dac trung cho 5
can bang nhiét &m cda phong

t] dN d

Hmh 3.9. Sa dé-thing.mua hé trén d thj I-d

(véu cdu clia vi khi hau trong
" nha), sau d6 duge thai thing
ra ngoai.

— ngoai nha; O = V djém thgi vao; T - Trong nha;
S Sudi; NO = Qua trinh [am lanh va khir §m:
" VT - Qu4 trinh ty bign ddi trang thai theo ¢,
' OS - Sudi bd sung.
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Tinh todn so d6 mua hé nhu sau.:

— Nang suit gi6 cin thiét:

G = Q. _ Wy , kgfs
I, ~1,. d;-dy
hodc tinh theo luu lugng thé tich:
G _ G 3
== =", m¥s
p 1,2

— Nang suét lanh cin thiét:

Qo = GIy —ly), kW~

Truong hdp tia ¢ khéng 4t dd ddc thi tir V d6n T phai di qua diém
S véi qua trinh V=8 la qua trinh sudi b6 sung. ST 14 qué trinh sudi b8

sung. Khi d6, nang suft sudi bé sung sé 1a:
Q, = G, - L), kW
Lugng 4m thai ra & dan lanh:
W= G({dy ~dy), kels
G — luu higng gi6é theo khéi lugng, kg/s;
L - luu lugng gié theo thé tich, m¥s;
p — mat @6 khéng khi, kg/m?;
@, — ning sudt lanh, kW,
Q, — nang suit sudi, kW;

In, I, I — entanpy khéng khi ngoai trdi, diém O sau dan lanh

va diém S sau dan sudi; .
dy, dy — Am dung khéng khi trong nha va diém théi vao.
b) So db thdng miia déng
Hinh 3.10 giéi thigu so dd !
thang mda déng. Khéng khi
ngoai trdi (khu vue Ha Néi) ¢b
théng s sau ty = 8,5°C; ¢ = 66%
duge dua vao AHU sudi &m
1én dén 22°C theo qué trinh
ddng 4m dung, do &6 do &m
giam xuéng dén 28%. Qua
dan phun 4m bd sung, d6 4m
duge dua lén 90%, nhiét db

giam xudng 13°C, khi théi vao

01 v Y
phéng khéng khi ty bién ddi

d

theo tia qua trinh e, dé€ dat

nhiét 46 ty = 20°C va ¢y = 60%-

theo yéu cau vé vi khi hiu cta
khéng gian diéu hoa.
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Hinh 3.10. So dé thing mua déng trén db thj I-d
N ~ Ngoai nha; S — Sudi am; V — Tang &m bd sung;
T — Trong nha; NS — qua trinh sudi m khéng khi déing 4m
dung; SV - qua trinh tang 8m doan nhiét bang nuds phun;
VT = qud trinh ty bign d&i trang thai trong phang didu hoa.



Luu y: Néu dung hoi nude quéa nhidt dé ting 4m, ta cé thé thue
hién duge qua trinh NV ma khong cén phal qua qua trmh suoi NS va
ting Am doan nhiét 5V.

Tink todn so d6 thdng mia déng:
— Néng sudt gio:
G= QT = WT
) I-I - Iv dT - dV
— Nang suit sudi:
Qs =G5 - Ly, kW
— Nang sudt ting Am cho khéng khi:
W =Gy ~dy) , kg’s

3.5.2. So do tuan hoan khang khi 1 cap

Hinh 3.11 mé ta nguyén 1y cdu tao thiét bi va lam viée cla so d3
tudn hoan khéng khi mot cap.

\Itﬂl X /\

N I'1 — - 3] —,_/
—_—r H = $

_I‘“ 14 &

113 2 3 4 5 -] 7

Hinh 3.11. Nguyén Iy lam vigc clia so d8 tudn hoan khéng khi mét cip
AHU — B& xUr ly khdng khi (Air Handling Unit); N — Khéng khi ngoai tréi: T - Khang khi
trang nha; H&i — Dang khong khi héi; 1. Cla chép {van) ldy gié tual (gié trdi); 2. Phin loc khéng khi;
3. Dan lanb (dan bay hai hoac dan dng xodn nudc lanh); 4. Dan sudi {calorife);
5. Dan phun taing 8m; 6. Quat gié ly tAm; 7, Miéng théi vao phong diéu hoi; 8, Khéng gian didu hoa;

10. Quat gi¢ xetva héi {c6 th khang cé); 11. Ong gié hdi va van digu chinh luu lugng gié hai;
12. Ong gid xa va van diéu chinh Iuu lugng gié thai; 13. Budng hoa tron.

Nguyén ly lam viéc cia hé théng nhu sau: khong khi ngoai trdi (gi6
tucl) véi luu lugng Gy, kgls, trang thai N dude quat hit vio qua ciia
chdép (van gié tuwoi) vao phong hoa troén 13, s} ddy dién ra qua trinh hoa
trén véi gié hoi c6 trang thai T va luu lugng Gr. Sau khi hoa tron, hén
hgp cé trang thai khong khi H va luu lugng Gy + G dude dua qua céc
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thiét bi xit 1y khéng khi nhu phin loe 2, dan lam lanh 3, ealorife 4, dan
phun 4m @& ting 4m 5 dat dude trang thai khéng khi O, sau dé duge
quat dua vao phong difu hoa qua cac miéng thdi phan phéi 7. Trang
thai khéng khi théi vao 1a V. Trong phdng diu hoa khéng khi sé tu
bin d8i trang thai t V dén T do nhan nhiét thita va &m thita trong
khéng gian diéu hod theo hé s8 goc cia tia qué trinh g, = Q/W, da xac
dinh trudc, Sau d6 khong khi 6 trang thai T duge gquat 10 hit qua cée
miéng hut, thai m6t phin ra ngoai theo dudng xa va dua mét phan vé
phong hoa trén theo dudng hoi.

S dé nay duge st dung réng rii nhit vi hé théng tuong d6i don
gian, ddm bao duge cac yéu cAu vé sinh, van hanh khong phic tap lai
¢6 tinh kinh té& cao. So @6 nay duge sit dung ca ¢ linh vuyc diéu hoa tién
nghi va cdng nghé yéu cdu xi ly khéng khi kiéu trung tdm nhu héi
trudng, rap hat, nha an, tién sanh, phong hop, nha thé thao, trung tim
y t& phan xudng san xuit, nha hang &n udng, siéu thi, clia hang. ..

a) So dé tudn hodan mét cdp mia hé

Hinh 3.12 biéu difn cAc qud trinh ctia so A6 tudn hoan khéng khi mét
cip mita hé trén dd thi I-d. Trudc hét ¢6 thé xac dinh ngay diém T va N
theo cac théng st da cho. Vi du, didu hoa tién nghi ¢dp 3 ¢ Ha Nai 1ay
T véi tp = 25°C + 2°C, @p = 65% + 5% va N véi ty = 32,8°C vi gy = 66%.

Sau d6 xdc dinh diém V bing cach ké tia qua trinh g, = Q/W, di
qua diém T. Diém V 1a diém cét gilia ¢, va dudng ¢ = 95%.

14

d

Hinh 3.12. So d3 tuan hoan mét cip mua hé
TH va NH — qua trinh hoa trdn cla khéng khi tai tufin hoan cé trang thai T va gio tudi trang thai N;
HV — Qua trinh lam lanh va kh dm;
VT — Qua trinh tu bién d8i trang thai cia khéng khi d& khir Q, va W,
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Luu lugng khéng kh1 cln thiét de trigt tiéu toan bé nhiét thira va
am thia la;

6= __ W | kels
’ IT _-IV dr dV
G_G +G’IT:GH

Gy — luu hugng gi6 tuei, kg/s &8 ddm bao xi cAn thist cho nguoi,
dam bao didu kién vé ginh;

Gr — luu lugng gi6 tai tudn hoan, ke/s;
Gy — lugng gi6 diém hoa tron (lugng gié tuin hoan), kgls.

Pé tinh toan Gy 18y cac gia tri cho & bang 1.4. Gy phai dat it nhat
10% lugng gié tudn hoan G. Neu khéng dat, 18y Gy bang 10%G.

Thé tich gi6 tudn hoan:

p = 1,2kg/m® — mat d6 khong khi.
Dai lugng L cdn thiét dé chon quat gié tudn hoan khong khi. 88
lan thay déi khéng khi (hay béi s6 tudn hoan); .

B-= _I:_
Ve
phai thod man didu kién cho d bang 1.4, trong d6 Ve la thé tich phéng, m
Xéc dinh diém hoa trdn H qua I; hodc dy; nhu ¢6ng thite (3.37) va (3. 38)
G G

G, G

dy =dy—- +dy G“

Néng sudt lanh yéu cdu:
Q=G{Iy-1y, k
Nude ngung tu lai § dan lanh:
W=G(dy—dy, kefs
- Truong hgp tia qua trinh et khong cét 9= 75% hoic cat d nhiét ds
qua thdp khéng hgp vdi yeu cdu vé sinh, can ¢6 qua trinh sudi bé sung
trude khi théi vao phdng (qué trinh sudi va g, c6 sudi bo sung biéu didn
bang dudng nét dat), khi d6 nang suit sudi bs sung la:

Q, = G(Is - L), kW
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Vi VS — qua trinh sudi b8 sung va ST — qué trinh ty bign ddi dé
khit 4m thita va nhiét thita trong khong gian diéu hoa.

Thudng chon nhiét do théi vao thdp hon nhiét d trong phong
4 dén 10K.

b) So dé tudn hoan mét cap mua dong

Hinh 3.13 biéu dién sg dd
tuAn hoan khéng khi mot cép
mua déng ¢6 £ dudng va tri s&
lén. Cac trang thai khéng khi
trong nha va ngoai trdi T, N
dude xac dinh theo cac thong s6
tinh toan mia dong. Vidy, didu
hoa tién nghi cAp 3 ¢ Ha N&i ¢6
ty = 20°C % 2°C, ¢ = 60% * 5%,
ty = 8,5°C, oy = 66%.

Hai dong gié tusi N va gid

14

hdéi T hoa tron thianh dong ' ™
kh?ng khi cg trang thai H. Sau Hinh 3.13. 8d da tuadn hoan mét cap mla déng
khi phun 4m bd sung doan c6 £, dugng va trj s ldn

nhigt dong Khi sé dat trang M UATL ot o e Ko e en

thai O = V. Tt day dong khi da - -

xtt 1y dude théi vao phong diéu hoa va tu bién déi dén diém T dé khi

nhiét thita va Am thira trong gian may. '
Hinh 3.14 biéu didn s d6 tudn hoan khong khi mét cAp mua déng

cd g Am, 1k

o

d
Hinh 3.14. So d3 tudn hoan mét cap mia dong ¢ & am
HY — Qua trinh phun &m b3 sung; V'S — Qua trinh sudi m dng dung &m trong calorife;
5T — Qua trinh tu bign d8i bl nhiét va khir &m trong khang gian diéu hoa.
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Gia tri € nghia 1a nhigt thia Q, am, tia qua trinh ¢ léch xudng
phia dudi e, = 0, hudng qua trinh di tit trén xudng dudi. Trong trudng
hgp nay, sau khi ting am doan nhiét bing phun nudc, khéng khi duge
sudi néng dén diém S ding dung 4m dy = dg. Diém S duge xée dinh la
di€m cat cliady = const va &, di qua T,

Ning sud't phun dm:

W=0G(dy —dy), kels

Nang suét nhiét dé sudi &m:

Qs = G(IS - IV) 3 kW'

3.5.3. 80 d& tuin hoan hai cip

. 89 db nay duge si dung trong cac xi nghiép céng nghiép nhim
nang cao hi¢u qua kinh t& va ti&t kiém ning hugng. S dung sé dd nay
¢6 thé gidm ning lugng sudi cap 2 hodc bd duge thist bi phun &m bé
sung trong hé théng. Nhd cé dong tudn hoan thit 2 ngudi ta c6 thé thay
d6i duge nhidt dé thdi vao (thay cho sudi cdp 2). Hinh 3.15 gigi thiéu
nguyén 1y bo tri thiét bi va lam viée ctia 80 d8 tuin hoan 2 cidp nhim
ndng cao nhiét do théi vao trong céc trudng hgp nhidt do thdi vio qua
th&p, khéng dadm béo tiéu chuin vé sinh,

foe X2 ,/\

( 11 \;%:‘—\
10 2
T
{ 13 8
——
T
_r_lif a AHE ﬁ )
- - K
el VIO S
R A A AN G AR e 7
12 2 3 4 5 12 g :

Hinh 3.15. Nguyén Iy c3u tao va lam viéc cla s0 d8 tudn hoan 2 cap
nhdm ting nhiét dé thdi vao ¢,
1. Clta (van) I8y gié tvai; 2, Phin loc; 3. Dan lanh; 4. Dan sudi; 5. Tang 4m doan nhiét;
6. Quat céip; 7. Mi¢ng thdi; 8. Phong didu hoa; 10. Quat héi; 11. Gng gié hi:
12. Budng hoa trén cdp mat H, va cap hai Hy; 13, 6ng g6 tudn hoan cép 2.
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Hinh 3.16 giéi thigéu sy thay ddi trang thai khéng khi trén do thi I-d.

T4

d

Hinh 3.16. S¢ dé tudn hoan khang khi cép 2 nhim ting nhigt do thai vao
H, - Diém hoa trén cdp 1; H,— Piém hoa trén cdp 2: t, > 1.

Khéng khi tai tuin hodn ¢ip 1 ¢6 trang thai T hed trén vl gid tudi
trang thai N dat trang thai H. Sau khi duge xi 1y trong AHU, khong
khi hdn hop dat trang thai O, cd nhiét dd qua thap. Hén hgp nay lai
duge hoa trén véi khéng khi tuéin hoan cép 2 c6 trang thai T dé duge
diém hoa tron H, vdi trang thai V. V chinh 12 diém théi vao nén nhiét
dd thdi vao da dude nang 1én ty > to.

Hinh 3.17 gidi thidu nguyén 1y b& tri thiét bi v lam viée cua sd do
tudn hoan cap 2 nhim didu chinh d8 &m théi vao. Hinh 3.18 gidi thiéu
su thay d6i trang thai trén dé thi [-d.

J,,f,,l X4 /\

"‘—k] -
(e SOES

AT

T
B e 19 s ¥ —
E—h—-é Hy [N g Hs @ﬁ —_—

Il
"_["c )

Hinh 3.17. Nguyén |y ciu tao va lam viéc clia so d6 tudn hoan 2 cdp digu chinh d& am
va nhiét dd thai vae (chu thich xem hinh 3.14)
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T4

d
Hinh 3.18. S¢ d5 tuén hoan 2 ;::é'p de didu chinh d5 4m
va nhiét dd thoivao p > o vat, > t,

Sau khi hoa trén cdp 1 duge trang thai H,, mét phin duge dua qua
AHU dé xit 1y xubng trang thai O. Tai phong hoa trén cip 2 déng
khéng khi da xu 1y t6i trang thai O duge hoa trén véi dong cé trang
thai H, d€ duge hdn hop khéng khi trang thai H, hay V théi vao phdng.
Bang céch didu chinh luu lugng gi6 cép 2, ¢6 thé didu chinh do &m o
cta phéng.

Lutu lugng gi6 ctia hé théng: G =Gy + G, + G,

Ty 1& tudn hoan c&p 1 va cdp 2:

G, HT
G NT
G, H0
G HO

Ning suft lanh can thiét:

Q, = (G - G2)-(IH1 —Io), kW

3.5.4. So d6 phun am bé sung trong gian may

Phun 4m bé sung true ti€p ngay trong gian may hodc khéng gian
diéu hoa bing may phun &m duge st dung cho ca ba sd da:

— 8¢ dd thing; _

— 8d d6 tudn hoan mét cap;

— S0 d6 tudn hoan hai cap.

Cé thé phun 4m bing hoi nudc hoac bing nude. & day gia thidt la

phun 4m bing nude véi qué trinh ting 4m doan nhiét nhu hinh 3.5 giéi
thiéu vdi I = const,
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a) So dé mia dong

Mua déng thudng gin lién véi qué trinh sudi &m va ting 4m cho
khéng khi nén so dd nay rat hay duge st dung. Hinh 3.19 va 3.20 gidi
thidu sd d6 tuln hoan 1 cdp ¢6 phun 4m b8 s::ag, trudng hgp g, ducng

va g, am.

Trén hinh 3.19, néu tién
hanh khéng c6 phun 4m trong
glan may ta c¢é qua trinh phun
am doan nhiét I, = const (véi
¢y = 95%) trong AHU, sau
dé théi vao phong. VT la qua
trinh tu bi€n d6i trang thai

khong khi @& khi nhiét thita’

vd &m thira theo tia qua
trinh €. N&u ¢4 phun 4m bd
sung trong gian may thi sau
khi hoa trdn, khong khi co
trang thai H dugc théi ludn
vao gian may. Qua trinh T'T

I4

d

Hinh 3.19. S¢ dé tudn hoan mét ¢ip cé phun
im b8 sung trong gian may T'T véi g, dudng

1& qué trinh tang &m doan nhiét bang phun nudc tryc ti€p ngay trong

gian may v&i I = const.

Trén hinh 3.20 1& qua
trinh phun Am bd sung
trudng hdp g, c6 gia tri &m.
Vi Q, 4m nén phai bu lai
lugng nhiét thi€u dé bang
qua trinh siy nong khong
khi ddng 4m dung HS.
Khéng khi ¢6 trang thai S
duge théi thdng vao phong
va tu bién ddi theo tia qua
trinh g, (qua trinh 8T). T'T 1a
q{,lé. trinh phun 4m bé sung
ngay trong phong diéu hoa
va trang thai khéng khi bién
déi theo dudng I = const tit T'
dén T.
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Hinh 3.20. S¢ d& tudn hoan mét cp cé phun
am bo sung trong gian may T'T v@ieg, am



Néng suit gié ctia hé thong:

G= 2

W,

IT _IH

= t , kegfs

dT _dl-i

Nang suidt phun Am b8 sung trung gian may:
Wy = G(dy — dp), kgfs

Ning suét sudi cia khéng khi;
Qs =Gl -1 , kW

b) So dé mua hé

Hinh 3.21 gidi thiéu sd
@4 tufin hoan mdt cdp mua
hé ¢6 phun Am bd sung
truc tiép trong gian may.

Né&u khéng phun 4m bd
sung tail gian may thi sd d4
tudn hoan mot cap 1a T va

N hoa tron duge H, qua xu.

¥ lanh va kh 4m dén O,
théi vao phong va trang thai
khéng khi tu bién d6i dé
kh% 4&m va khi nhiét thiua
theo tia g ( OT hoac VT).
N&u ¢6 phun 4m bd sung,

d

Hinh 3.21. So d8 tudn hoan m4t cip ¢ phun am
bd sung tryc tiép tai gian may T'T

diém O i xudng diém O' va duge théi vao phong, tu bién dbi theo g,
dén diém T', dugec phun &m bd sung nén bién ddi dén T theo dudng

I+ = const.

" F 2 2 .. P .
Vi sd d6 ¢6 phun Am bd sung tai gian may cé:

Ning suft gié can thiét:

G= 31

I T o

, kgls

Ning suit lanh cén thiét:

Qo =Gy -1p), KW

Nhén xét:

—Vily — Iy 16n hon Ip — I nén luu ludng gié G nhd hon so véi so d6

khéng phun 4m,

—Vily—I516n hon Iy — I, nén nang suét lanh Q, ¢ting nho hon so

véi sd d6 khéng phun 4m.
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Nhu vay, khi dfmg sd d6 ¢6 phun Am bd sung ning suit gié G va

nang sudt lanh déu gidm. Tuy nhién, dé danh gia xem sd dé ¢6 phun
Am b3 sung kinh t& d&€n mtc nao thi c¢in phai ¢6 cac danh gi4 chinh xac
hon vi rd rang di€m théi vao nhé haon, khé pht hdp hon véi diéu kién vé
sinh. Hon nita khi nhiét dé diém O' nhd hon, nhiét d6 bay hdi cua méj
chit lanh yéu cAu cling nho hon va ta bidt ring, khi nhiét d9 bay hai
giam 1K néng suft lanh gidm khodng 3,3% (xem chuong 5) va cdng
nén tidu tén tang 1,5%. Nguy cd déng bang nude lanh trong &ng binh
bay hdi cling ting cao hon, Ngoai ra cén thi&t bi phun &m ngay trong
gian may va phai dam béo phun 4m déu cho cd mét phan xudng véi luu
lugng yéu ciu ciing khéng phai d& dang. -
Vi du 3.3. Mot phan xudng soi dét tai Ha Noi cé nhiét thia Q, = 150k W,
4m thita W, = 54kg/h. Yéu cdu nhiét 4m trong gian may la tp = 24°C va
¢ = 60%. Hay x4c dinh luu lugng khéng khi va ning suit lanh yéu cdu.
Cho biét hé théng lam viéc vdi so do tudn hoan mot cap va vdi lugng gié
tudi bang 10% gié téng.

Giai
— Xac dinh tia quai trinh g
g, = Q. _ 1503600 _ 10000 kd/kg
w 54

]
— Xac dinh néng suit gié:
Ta bi€t Gy = 0,1G, vay G, = 0,9G.
Diém hoa tron H e6 thé xéc dinh qua giao diém ctia TN va'T; hogc dy.
— Xéc dinh cac thong s§ trang thai tai cac diém T, N va H (béng 3.6).

Bang 3.6. Bang théng s& trang thai cac didm nat

Théng s trang thai t, °C o, % 1, kJfkg doakg |
T (trong nha) 24 60 53 11,5
N (ngoai tr3i c&p 3) 35,1 57,2 88,4 214
H (hoa tron) 25 61 56,5 124
O =V (théi vao) 15 05 41,6 10,3
—_ GT G
IH_ITF =53.0,9 + 88,4.0,1 = 56,5 kd/kg

Nhu vay xéc dinh duge diém H véi I, = 56,5 kd/kg, ty = 25°C,

dy = 0,0124 glkg va @, = 61%.

— Piém O =V x4c dinh béng diém cit gilta g = 10000 ké qua T va
¢ = 95%. Diém O = V c6 cac théng s8 oy = 95%; ty = 15°C; Iy = 41,6kJ/kg va

dy = 10,3 g/kg.
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— Nang suét gié yéu cAu;

"R Ko
@
[

— Néang suét lanh yéu ciu: _
Qo = Gy — To) = 13,16.(56,5 — 41,6) = 196k W
Hinh 3.22 biéu dién so 48 diéu hoa khéng khi mia hé tuin hoan
mgt cép trén dd thi I-d cho vi du 3.3.

: d—=g'kg
40°C0 1 2 3 4 5 6 7 8 910 1112 13 14 15 16 17 18 18 20 21
P N A N T Ay AN .
S 0 N A 4 O N O N 1N S 2 AN B AN
2 N c‘}fﬁ__.—\-ﬂ;; \\\ 7 TP — \&§N
= S A ;: \Y“\ T LR S AS AN
35°C SN AN —ATYT N2 BN >,/
=] \\ ™ A, "
_g/%é_ AL AN \/\\\ et \1
SN KT AT S_"\;::réi-i— 15kg/m
3 N T X AN ANAN -
30°C \15 AN A7 D17 \)(
© SAC NS/ IS T2 < X - L
o A N vy H . =<
b, N \ \ x ]
oo R SN ISP ISP, .
ANE AN A Zix
B AN A IRV B AR D F A\ Dy
i & .
20°¢-1 = e X
b, i
. ~
15°C N
<
o |
10t
Y
N
1
5oC- 4t
A,
I
1]
OGC'_I
I
f
.
1
“10:C
' 1,35 N : .
B§ thi Mollier cha khang khi m
_{50C @ Apsudt1,013bar. Nhigt da 15+40°C

Hinh 3.22. S d3 tuan hoan mét cap mia hé cho vi du 3.3.
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CHUONG

TINH CAN BANG NHIET AM
BANG PHUGNG PHAP CARRIER

4.1. DAl CUONG

Phudng phéap tinh tii lanh Carrier chi khac phuong phép truyén
théng & cach x4c dinh ning suft lanh Q, mliia hé vi ning suft sudi Qg
mua déng bing céch tinh riéng tong nhigt hién thita Q,, va nhiét an thira
Q, ca moi ngudn nhiét toa va tham thiu tic ddng vao phong diéu hoa: ’

Qo = Qe = ZQue + ZQa

Hinh 4.1 gidi thiéu so d8 don gidn tinh céc ngudn nhiét hién thira

va nhiét 4n thita theo Carrier. '

Q= Q= EQ, +IQy

/K

Nhi&t hién thira Q,, do: Nhiét 4n thira Q,, do:
|
Blrc xa At qua Nhiat tod Ngudi Gid tuai Gib lot Ngudn
Qy bao che (‘]3 Q, Qy Qg khac
Q, 1 Q,

YA ZANRN AN AN

Qua | [Tran| {vach| | Nén | | Ban | | May | [Ngual| iNgusi| | Gie | | Gié [ | Gie | | Gid | |Khac
kinh | [(maid] | Qs || Qo Qa t ] Quz | I hien || dn |1 tuai || tuei lot ot Qs

Qu Q,, Qu | | Qus § MiénQl | dn | | hign | | hién
hM QaN Qﬁh Q&.a

Hinh 4.1. S¢ dé tinh cdc ngudn nhiét hién va nhiét an chinh theo Carrier
Nhiét t6n th&t do blic xa Q,, bao che Q, va nhiét toa Qs chi ¢6 nhiét
hién. Riéng nhiét toa do ngudi, gié tudi va gié rd lot gdm 2 thanh phin
hién va 4n.
Ngoai ra, 8 cac phén xudng, x1 nghiép hoac khéng gian diéu hoa
nao ¢é cac ngudn toa nhiét hién va 4n khac nhu cac dung cu nha bép vi

du ndi 14u, thitc &n bay hdi, cac &ng din chit 16ng, cac thiét bi trao ddi
nhidt, cAc ban thanh phim dua vao, céc thi€t bi toa nhiét... thi cin
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thiét phéi tinh bs sung thém. D&i v6i h¢ théng didu hoa c6 6ng git cling
c&n phai tinh b8 sung t6n thit nhiét trén 6ng gié.

Can phai tinh nang sudt gi6 théi vao, gié héi, gi6é tudi, nhiét do
théi vio, nhiét dd cac thanh phan... tién hanh gidng nhu phudng phép
truyén théng,

Cac phuong phap 1ap so d6 didu hoa mua hé, mua déng cting nhu
cac sd dd thing, tuin hoan 1 c&p, 2 cip va phun 4m bd sung trong gian
may déu gidng nhu phuong phép truyén théng, khac biét duy nh#t 14 tat
cd tién hanh trén dé thi t—d (dm dé) cha khong khi 4m theo Carrier.

4.2. TINH NHIET HIEN THUA VA NHIET AN THUA

4.2.1. Nhiét hién bire xa qua kinh Q,,

Phén 18n cac kinh clia s6 déu thing ding, tri mdt s6 it clta 6 &
tang 4p mai c6 cla s6 nghiéng hodc tum cé clia s8 ndm ngang.

Mat troi moe & hudng Dong, 1in 8 hudng Tay. Bie xa mat trdi tac
déng vao mdt bé mit tudng ding, nghiéng hodc ngang 1a lién tuc thay
d6i. Clia s8 quay hudng Déng sé& nhan bitc xa cuc dai vao 8 d&n 9 gid
sang va k&t thuc lc 12 gid trua. Cla s8 quay huéng TAy sé nhan buc
xa cdc dai ldc 4 dén 5 gid chiéu va néu 12 clta 88 ndm ngang trén mai
tum thi s& nhan ble xa cuc dai vao 12 gis trua. Cia sd quay vé huéng
Béc 6 20° vi bac thi hdu nhu khéng nhén bitc xa tryc tiép mat trdi,
quay vé€ huéng Nam thi bitc xa cfing r&t han ché&. Khi ¢6 t&m che ning
nhu 6ving, etta chdp, man chin thi bitc xa vao phong & gidm hén. Rs
rang blic xa qua kinh 13 rat phic tap, khéng déng thii va khé xéc dinh
chinh xéc. Biéu thic sau ddy chi d€ xac dinh gin ding theo kinh nghiém
nhiét bic xa qua kinh:

Qu=n.Q, B (4.1)
n, ~ hé 8 tac dung tic thdi (xem hinh 4.2 + 5.3 vA bing 4.6 = 4.8).
Q., = FRpe.84 Em ExnEm by, W GRS

Q}; — luong nhiét bitc xa tite thii qua kinh vio phoneg. _

F — dién tich bé mat kinh clia sé c6 khung thép, m? néu la khung
g6 14y bang 0,85F. .

Ry — nhiét bdc xa mit trdi qua cita kinh vao trong phong, W/m?
(xem bang 4.1). Gia tri Ry phu thuge vao vi d6, thang, hudng cta kinh,
clia s8, gid trong ngay va § do cao bing muc nudc bién (H = 0), & day
18y géc tdi trung binh ctia tia bite xa 1a 30° t6c 46 gié mat ngodi kinh
2,bm/s, mat trong kinh 1m/s,
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" Néu hé théng diéu hod nhiét do hoat déng 24/24h hode tit 6 g10
sang dén 4 gid chiéu (trong céac gid cé nang) cé thé 18y ngay lugng nhiét
bitc xa mat troi cuc dail qua cla kinh vao trcmg phong Rr,... cho trong
bang 4.2 dé tinh toan. Bang 4.2 1a rit gon cua bang 4.1, chi gébm céc
gia tri cyc dai cua Ry.

€. — hé 86 4nh hudng cha dé cao so v4i mit nide bién, tinh theo
ebng thie: '
H

g, = 1+ ——.0,023 (4.3)
1000

€4, — h& 86 ké dén anh hudng cha d6 chénh gitia nhidt d6 dong
sudng cta khdng khi quan sat so véi nhiét d6 dong sudng cia khéng
khi & trén mat nude bién 1a 20°C, x4c dinh theo eéng thic:
(t, -20)
10
£nm — De 86 dnh hudng cia may mu, khi trot khong miy €, = 1,
khi trdi ¢ miy g, = 0,85.

€. = 1 — 0,13 (4.4)

— hé s8 dnh hudng cda khung, khung gd 14y g, = 1, khung kim
loai g, = 1,17;

g, ~ hé 36 kinh, phu thudc mau séc va kidu loai kinh khac véi kinh
cd ban (xem bang 4.3), Kinh ¢d ban 14 loai kinh trong sudt, day 3mm c6
hé s8 hip thu o = 6%, hé s§ phan xa p = 8% (ng vdi géc t6i cha tia
phan xa la 30°

g, — hé 88 mat trdi, ké d8n anh hudng clia kinh cd ban khi ¢6 man che
bén trong kinh (xem bang 4.4}, khi khéng c6é man che bén trong ¢, = 1.

N&u khac kinh co ban va ¢6 rém (man) che bén trong, nhift bic xa
mat trdi van duge tinh theo cdng thic (4.2) nhung e, = 1 va Ry dude
thay bang nhiét bitc xa vao phong khac kinh ¢d ban R

Q]] = ]:‘ RK Bt BB W (4'5)
Véi: RK = [034(1}; + Tk(am + T + pkpm + 034&k&m)]RN . (46)
- R
Ry= —2 4.7)
Y0388 (

R, — bitc xa mit trdi dén bén ngoai mat kinh;
R — bitc xa mit t;rfji qua kinh vao trong khéng gian diéu hoa (xem
biéu thic 4.2 va bang 4.1);

s Tio Prs O T P — & 88 hap thy, xuydn qua, phin xa cta kinh
va man che, gi6i thidu trong bang 4.3.
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Bang 4.1. Lugng bure xa mit tréi qua kinh vao phong R, Wim?

Vi dg; o° Gid mit trai
Thang Hudng 6 |7 | 8149 10 |11 12] 13 |14 |15 (18| 17
Béc 0 |142|205(233 | 246 | 252|259 | 252 |246 233|205 142
Bang Bac 0 | 37514921486 | 419 [300|167 | 63 |44 | 41 (35| 19
Pang 0 | 366|464 426 | 203 (136 44 | 44 |44 | 41 | 35| 19
Béng Nam O | 117 (132 85 | 47 | 44 | 44 | 44 |44 | 41 | 35} 19
6  |Nam 0 (19|35 [ 41| 44 |44 | a4 | 44 | 44 | 41| 35| 19
Tay Nam 0 | 19 135 | 41| 44 | 44 | 44 | 44 | 47 | B5 |132| 117
Tay 0 |19} 35 |41 44 | 44 | 44 { 136 |293 | 426 | 464 | 366
Tay Bic O | 19 | 35 | 41 ] 44 | 63 {167 300 |419|486 | 492| 375
Matnamngang] O | 88 | 274 |464| 602 |684|713| 684 {602 | 464 |274| 88
Bac O | 117 [ 170|192 | 205 |208(211| 208 |205|152 | 170| 117
Bong Bac O | 372483 | 473 | 391 2717136 50 | 44 | 41 | 35 | 19
Béng D |382|479 /438 | 303 (136 44 | 44 |44 | 41 | 35| 19
©4éng Nam O | 145|164 |114| 57 | 44 [ 44 | 44 | 44 | 41 | 35| 19
5va7 |Nam O |19 |35 | 41| 44 | 44 [ 44| 44 |44 | 41 | 35| 19
Tay Nam O {19 | 35 | 41 | 44 | 44 | 44 | 44 | 57 | 114 | 164 | 145
Tay C |19 | 35 | 41 | 44 | 44 | 44 | 136 | 303|438 | 479| 382
Tay Béc C |19 |35 )41} 44 | 50 [136] 271 | 381|473 |483| 372
Matndmngang| 0 | 91 |287 476 | 615 | 703 735| 703 | 615|476 | 287 | 91
Bac 0 154 88|98 | 104 |107107} 107 [104| 98 | 88 | 54
Pong Bac C 1347 |445)|419| 322 |192| 76 | 44 | 44 | 41 | 38 | 19
Péng 0 14075141467 | 325 |145| 44 | 44 | 44 [ 41 | 38 | 19
©éng Nam 0 1211|249 205 | 110 | 47 | 44 | 44 | 44 [ 41 | 38 | 19
4va 8 |Nam 0 | 19 138 | 41| 44 | 44 {44 | 44 | 44 | 41138 19
Tay Nam 0 | 19 |38 | 41 | 44 | 44 | 44 | 47 |110| 205|249 211
Tay O | 19 [ 38 | 41| 44 | 44 | 44 | 145 | 325|465} 514 407
Tay Bac 0 | 19 | 38 | 411 44 | 44 | 76 | 192 |322 | 419 | 445 | 347
Matndmngang| O | 98 | 306|473 | 650 |738(773| 738 |650 | 473|306 o8
Bac 0 119 |38 | 41| 44 | 44 | 44 | 44 | 34 | 41 | 38 { 19
Bong Bac O 300|372 (319 214 | 98 [ 44 [ 44 | 44 | 41 | 38| 19
Bang 0 1423|527 |476| 337 (148 44 | 44 | 44 | 41 | 38| 19
Bong Nam 0 | 3003721319 214 |98 | 44 | 44 | 44 | 41 | 38| 10
3va 2@ |Nam 0119|3841 | 44 | 44 | 44| 44 | 44 | 41} 381 19
Tay Nam 0 |19 38|41 44 | 44 | 44| 98 |214|319}1372] 300
Tay 0 |19 |38 41| 44 | 44 | 44 | 148 1337 | 475|527 | 423
Tay Bac O |18 [ 38 41| 44 {44 | 44 | 98 {214 |319|372} 300
Matndmngang| 0 [101{315(514| 662 | 757|789 757 |e62|514|315| 101
Béc O | 19|38 41| 44 |44 | 44 | 44 | 44 | 41| 38 | 19
2 va 10 |Bong Bic 0 |211|249[205| 110 [ 47 | 44 | 44 | 44 | 41 | 38 | 190
Péng O | 407 (514|467 | 325 (145 | 44 | 44 | 44 | 44 | 38 | 19
Pong Nam O |37 1445|419 322 (1927 76 | 44 | 44 } 41 | 38 | 19
Nam O | 54 |88 | 98 | 104 |107{107 | 107 |104| 98 | 88 | &4
Tay Nam C 119 | 38 | 41| 44 | 44 | 75 | 192 | 322|418 ]|445| 347




vids: 0° Gid mat trdi

Thang Hudng 6 7 8 9 10 1] 12 13 14 | 15 | 16 17
Tay 0 | 19138 |41 | 44 | 44 | 44 | 145 | 325|467 | 514 | 407

Tay Bic 0 19 | 38 | 41 44 44 | 44 47 1011205 | 249 | 211
Matndmngang| O | 98 | 306 |473| 650 | 738|773 | 738 | 650|473 |306| 9B

Bic 0 |19 35|41 | 44 | 44 | 44 | 44 | 44 | 41 | 35| 19
Dbéng Bic 0 | 145|164 | 114 | 57 44 | 44 44 44 | 41 | 35 19
Bong 0 | 382479438 | 303 |136| 44 44 44 | 41 3 3% 19
Béng Nam 0 | 372|483 473 391 (271|136 50 44 | 41 | 35 19

1va 11 |[Nam 0 | 117 170|192 | 205 | 208|211 | 208 | 205|192 170 | 19
Tay Nam 0 191 35 | #1 44 |{"50 | 136| 271 | 391|473 |483| 18

Tay 0 19 1 36 | #1 44 44 | 44 | 136 | 303 ;438|478 | 382

Tay Bac 0119 |35 | 41| 44 | 44 | 44| 44 | 57 | 114|184 | 145

Mat ndm ngang| 0O G1 | 287 | 476 | 615 | 703|735 703 1615|476 | 287 |

Bac 0 19 |35 | 41 44 44 | 44 44 44 | 41 | 35 19

Pong Bac 0 117 1132| 85 47 44 | 44 44 44 | 41 | 35 19

Béng 0 |366 | 464 1426 283 {136 | 44 44 44 | 41 1 35 19

: Dang Nam 0 |375|492|486| 419 [300)167 ) 63 {44 | 41 | 35| 19
12 Narn 0 | 142|205} 233 | 246 ;252|259 | 252 |246 | 233|205 142
Tay Nam 0 18 |1 35 | #1 44 50 | 63 | 167 [ 300 )419|486) 375

Tay 0 |19 |35 | 41| 44 | 44| 44 | 136 1293|426 | 464 | 366

Tay Bic 0 19 | 35 | 41 44 44 | 44 44 47 | 85 | 132} 117

Mzt ndm ngang| 0 88 [274|464 | 602 |6B4 | 713 | 684 | 602 ;464|274 88

Béc 60 | 139158 1142 139 [136 129 136 (130|142 | 1568 | 139

Dang Bic 173 1413 | 483 | 442 | 334 | 205 88 44 44 | 41 | 35 25

Bang 170 | 423 | 489 | 438 | 309 (129 44 44 44 | 41 | 35 25

Béng Nam 57 155173136 | 79 | 44 | 44 44 44 | 41 1 35 25

<] Nam 6 251 35 | 41 44 44 | 44 44 44 | 41 | 35 25
Téay Nam 6 25 | 26 | 41 44 44 | 44 44 79 1136 | 173 | 185

Tay 6 25 | 25 | 41 44 44 | 44 | 129 | 309 | 438 | 489 | 423

Tay Bac 6 25 | 25 41 44 57 | 88 | 205 | 334|442 483 413
Matndmngang| 13 | 139|337 | 524 | 647 | 735|766 | 735 |647 524337 139

Bac 16 | 107 (123110 104 | 98 | 95 98 1041110 | 123 | 107

Bong Bac 1321401 | 467 | 419 | 244 | 177 | 68 44 44 | 41 | 35 22

Bong 158 | 426 1498 | 448 | 309 | 136 | 44 44 44 | 41 | 38 22

Béng Nam 82 (1801208 (177 | 101 | 44 | 44 44 44 | 41 | 35 22
Sva? [Nam 3 22 | 35 | 41 44 44 | 44 44" | 44 | 41 | 35 22
Tay Nam 3 22 135 | #1 44 44 | 44 44 104 | 177 208 | 180
Tay 3 22 [ 35 | #1 44 44 | 44 | 136 | 309 (448 | 498 426

Tay Béc 3 22 135 | 41 44 44 | 69 | 177 | 344 | 419 | 467 | 401
Mitndmngang| 9 | 132|337 |524 | 862 | 744 | 779 | 744 | 662 | 524|337 | 132

Bac 3 47 | 50 | 47 47 44 | 44 44 47 | 47 | 50 47
4vad |Pang Bac 54 | 356 | 410 | 350 | 252 107 | 44 44 44 | 41 | 35 | 22
Bang 79 (435 (514 (470 | 328 | 145 | 44 44 44 | 41 1 35 22
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VI dd: 0° Gid mat tréi
Thang Hudng 6 17819 1011 12| 13 |14 | 15| 16} 17
4va 8 lpsng Nam 67 | 249|296 268 | 189 | 85 | 44 | 44 | 44 | 41 [ 35 | 22
Nam 3122|3541 | 44 | 44 | 45| 44 |44 | 41 ] 35| 22
Tay Nam 3 122 (35|41 | 44 | 44 | 44 | 85 |189|268| 296 240
Tay “3 [ 2235 |41 | 44 [44 | 4a [ 145 [252] 470|544 435
Tay Béc 3 (2213541 44 |44 [ 44 | 107 [ 237|350} 410 356
Matndmngang] 6 |120(331 527 | 672 {7683 {789 763 |672|5271{331| 120
Bac 3|19 |35 | 41 ] 44 44 | 44 | 44 44 | 41 1 35 19
DPéng Béc 3 (281325252 142 [ 54 | 44 | 44 | 44 | 41| 35| 19
Béng 3 | 410|517 |476| 334 (148| 44 | 44 [ 44 | 41 | 35| 18
Pong Nam 3 |306|401{385| 296 {177 |66 | 44 | 44 1 41 | 35| 19
. 3va g |Nam 3|19 |41 |60 76 |85 (88| 85 |76 ;60|41 19
Tay Nam 3 |19 | 35| 41| 44 | 44 | 66 | 177 | 296|385 | 401 | 306
Tay 3 (19| 35|41 | 44 | 44 | 44 | 148 | 334|476 | 517 | 410
Tay Béc 3 (19 |35 | 41| 44 | 44 | 44 | 54 142|252 |325| 281
Matnamngang| 3 | 98 | 306|505 653 | 741|779 741 |653 | 505 306 | 98
Bic Q |16 |32 |41 | 44 | 44"} 44 | 44 [ 44| 41|32 ] 18
Péng Bac O |183|208|139| 88 | 44 | 44 | 44 | a4 | 41 | 32 18
Bang 0 |372|489|457 | 315 |126| 44 | 44 | 44 | 41 | 32 | 18
Bong Nam 0 |325)|464|470| 388 |255|145| 57 | 44 [ 41 ] 32| 18
2 va 10 |Nam C [ 57 |126 (173 | 205 224|230 224 1205173126 | 57
Tay Nam C [16 |32 |41] 44 | 57 | ta5| 255 388|470 | 464 | 325
Tay Q |16 {32 | 41 | 44 | 44 | 44 | 126 | 315|457 | 489 372
Tay Bac 0 |16 |32 | 41| 44 | 44 | 44| 44 | 88 [ 139|208 4183
Mitndmngang| O~ | 69 | 268 | 438 | 609 | 604|735 694 | 600|438 268 | &g
Bac O |13 | 28138 41 |44 (44 44 | 41 | 38 | 28 | 13
Péng Bac O |85 11754 | 41 | 44| 44| 44 |41 | 38| 28| 13
Bong O 312|451 (416 292 |123| 44 | 44 | 41 | 38 | 28 | 13
DBéng Nam 0 (312|483 (508 | 460 [344[221| 98 |54 | 38 | 28 | 13
1va 11 [Nam 0 | 110 | 205|287 | 303 {328|334| 328 |303|287|205| 110
Téy Nam 0 [13 | 28|38 ] 54 : 98 |221| 344 [460 |508]483| 312
Tay 0 |13 )28 |38 41 | 44 [ a4 | 123 |293 | 416|451 312
Tay Bac 0 |13 128 |38 ) 41 | 44 | 44| 44 | 41 | 54 |117| g5
Matnamngang| © | 54 { 196|413 | 552 | 637|662 637 |552) 413|195 54
Bic @ |13 |28 |38 | 41 |44 44| 44 (41138 | 28| 13
Péng Bac 0 | 47 188 |54 41 | 44 | 44| 44 |41 ]38 | 28| 13
Béng 0 |2711432 410} 287 |132]| 44 | 44 |41 | 38 | 28| 13
Baéng Nam 0 [312{486 (514 470 |382|249| 114 | 73 | 38 | 28 | 13
12 {Nam 0 | 158 | 233|296 344 {366 |378| 366 | 344 |295|233| 158
Tay Nam 0 |13 |28 |38 | 73 {144|249| 382 | 70 | 514|486 | 312
Tay O 13| 28138 | 41 | 44 | 44 | 132 | 287 | 410|432 274
Tay Bic O | 13|28 (38| 41 |44 | 44| 44 | 41 | 54 [ BB | 47
Matndmngang| O | 44 |208|378| 527 | 609|637 | 609 |527 | 378|208 | 44
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Vi da: 0° Gi& mat trai
Thang | Husng 6\7]3[9\10[11\12\13L14[15[15|'17
Vi dé: 20° Bac
Bic 86 120104 70| 60 |54 [ a7 [ 54 |60 [ 79 | 104] 129
Pang Bic 255|454 | 385 |262| 120 | 47 [ 44 | 44 {aa |38 (28| o
Péng 255 | 467 | 505 |451| 303 |129| 44 | 44 |44 | 44 | 38 | 28
Bong Nam 88 (196230208 ] 139 | 66 | 44 | 44 | 44 | 44 | 38 | 28
6  |Nam 9 | 28 |38 |44 | 44 |44 | 44 | 44 | 44 | 44 | 38| 28
Tay Nam o | 28|38 |44 | 44 | 44| 44| 68 |139| 208230196
Tay 9 | 28 138144 | a4 | 4a | 44| 120 [ 302[451|505] 467
Tay Béc o | 28 38 | 44 | 44 | 44 | 47 | 120 | 262385454 | 486
Mat ndm ngang| 35 | 189 | 382 | 555 | 681 | 732|789 732 1681|8555 |382| 180
Bic 63 | 88 | 73 | 54 | 47 | 44 | 44 | 44 | 47 | 54 | 73 | 88
Pong Bic 224|416 (435|350 | 230 |98 | 44 | 44 |44 | 41| 38| 25
Pong 237 | 467 | 514|457 | 312 [145| 44 | 44 | aa | a1 | 38| 25
Béng Nam 98 | 221|268 249] 180 | 91 | 44 | 44 | 44 | 41 | 38 | 25
5va7 |Nam o |25 | 38 | 44 | 44 |44 | 44| 44 [aa |41 |38 25
T&y Nam 9 |25 | 38 | 44 | 44 | 4alaa| o1 [180]249 288 221
Tay o |25 [ 38 [ a1 | 44 | a4 ] aa | 145 312|457 | 514 467
Tay Béc 9 | 25|38 | 41| 44 [ 44| a4 | 98 |230|350|435| 416
Matnam ngang| 25 | 173|372 {552 | 681 | 757 | 792 | 757 |e81|ss52|372| 173
Bic 19 {3235 |41 a4 |44 a4 | 44 [ a4 | a1 |35 32
Péng Bic 142|350 (372 {281] 158 | 57 | 44 | 44 | 44 | 41 {35 | 22
Péng 167 | 448 [ 520 | 470 | 334 |161| 44 | 44 |44 | 41 | 35 | 22
Pang Nam 91 281|356 | 341 300 | 1730 63 | 44 | 44 [ a1 |35 | 22
4va8 |Nam 6 |22 |35| 44| 63 |76 |82 | 76 |63 | 44| 35| 22
Tay Nam 6 | 22|35 | 41| 44 | 44 | 63 | 173 | 309|341 | 358 281
Tay 6 [ 2213541 aa [ aa | as | 161 [334[470|520] 148
Tay Béc 6 | 22 |35 | 41| 445 | 44 | 44| 57 |158|281]372] 350
Matnéim ngang| 16 | 151|337 |527 | 662 | 741|779 | 741 |e62 | 527 {337 | 159
Béc 0 | 193541 | 44 [ 44| 44| 44 | a4 | 41 | 35 | 19
Bong Bic 0 |262|274|186| 69 | 44 | 44 | 44 | 44 | 41 | 35 | 19
Péng 0 |410(514|470| 328 |142| 44 | 44 | 44 | 41| 35| 10
Péng Nam 0 312420442 378 [265[120] 47 [ 44 [ 44| 35| 19
3va g |Nam 0 | 25|69 |20 164 [199|205| 199 | 164|120 689 | 25
Tay Nam 0 | 1935 | 41| a4 | a7 [120| 265 | 378442 |429| 312
Tay o [ 19|35 41| 44 [ aa 1 44| 142 [328[470!514] 410
Tay Béc 0 |10 | 35| 4t | 44 |44 | 44| 44 | 69 | 186|247 | 262
Matnimngang! 0 | 95 293|483 | 624 |710|735| 710 |624 {483 |203| o5
Bac 0 |13 |28 |38 41 44 | 44 1 44 | 41 | 38 | 28 13
2 va 10 |Déng Béc 0 |139]164| 95 | 41 | 44 | 44 | 44 |41 |38 | 28| 13
Bong 0 |312|464|445| 315 [155| 44 | 44 | 41 |38 | 28 | 13
Péng Nam 0 |287 (460|505 | 470 [375]233] 85 |41 ]38 |28 13
Nam 0 | 86 {158 |240| 293 [335|350| 334 | 203|240 158 66
Tay Nam o0 [ 13|28 |38 | 41 | 85 |233| ars | 470|505 460 | 287
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Vi dd: 0° Gid mat trai
Thang Hudng 6 7 8 9 10 |11 )12 13 14 | 15 | 15 17
Tay C |13 (28 (38| 41 |44 | 44 | 155 |315| 4451464 312
Tay Bic 0 |13 |28 ¢} 38 | a4 44 | 44 | 44 41 | 91 | 164 | 139
Matndmngang| O | 57 [214 | 401 | 539 |618 |656 | 618 | 539 | 401|214 | 57
Bic 4] 9 | 25 | 35 | 41 41 | 41 41 41 | 35 | 25 g
Pong Bac M0 {76 | 82| 44 | a1 41 | 41 41 | 41 | 35 | 25 g
Bang 0 [224|404 | 401 287 | 138 41 41 41135 | 25 g
Doéng Nam G 12301450 (517 | 498 {426 (287 145 | 50 | 35 | 25 9
1va 11 [Nam 0 | 88 |218|315| 388 |429|445| 420 |388|315|218| 88
Tay Nam 0 25 1 35 | 50 | 145|287 | 426 | 498|517 | 454 | 230
Tay 0 9 125 | 35| 38 | 41 | 4t | 138 | 287 | 401|404 | 224
Tay Béc O | @ | 25|35 38 (41741 41 41| 41 |82 ]| 78
Mitndmngang| O | 16 | 151|319 460 | 542|568 | 542 |40 319|151 | 18
Bic 0 6 |22 35| 38 |41 41] a1 38 | 35 | 22 6
£ang Béc O [ 44 | 57 | 38| 38 {41 41| a1 38 | 35 | 22 6
Péng 0 | 177 (372|382 | 268 |107| 41 | 41 3g | 35 | 22 6
Béng Nam 0 | 186 (438 527 | 501 [423|306| 189 | B3 | 35| 22 6
12 |Nam O | 79 (233|350 | 416 |460 | 470 | 460 |416|350|233| 7%
Tay Nam 0 6 | 22 | 351 B3 |198]308] 423 | 501|527 | 438 | 1as
Tay ) 6 | 22 | 35| 38 | 41| 41| 107 [268]|3821372| 177
Tay Béc O ) 6 | 22|35 38 | 4141 | 41 | 38| 28! 57| 44
Matnamngang| 0 | 93 |114 1290 | 246 | 508|536 | 508 |426 | 200 |114| 13

VT dg: 30° Bac

Bic 104 | 91 | 57 | 44 | 44 | 44 | 44 | 44 | 44 { 44 | 57 | o1
Péng Bic 331|410 | 306 |173| 60 |44 | 44| 44 | 44 | 38l 321 18
Béng 341|492 | 508 | 451 | 309 |139| 44 | 44 | 44 | 44 | 38 | 32
Déng Nam 1321237 | 284 (284 | 230 |139| 54 | 44 | a4 | a4 | 38 | 32
8 Nam 16 | 32 | 38 44 | 47 [ 60 |66 | B0 | 47 | 44 | 38 | 12
Tay Nam 16 | 32 | 28 [ 44 | 44 | 44 | 54 | 139 | 230|284 | 284 | 237
Tay 16 | 32 1 38 | 44 | 44 | 44 | 44 | 130 | 300|451 |s08 | 492
Tay Bac 16 | 32 | 38 | 44 | 44 | 44 | 44| 60 [173|306|410] 438
Matniim ngang| 60 {192 | 413 | 568 | 684 | 757 | 789| 757 e84 568|413 102
Bac 69 | 83 | 44 [ 44 | 44 | 44 | 44 | 44 | 44 | 44 | 44 | B3
Péng Bic 29314131388 (281] 145 | 50 | 44 | 44 | 44 | 41 | 38 | 28
£ong 315 | 489 | 517 | 457 | 312 [139| 44 | 44 | 44 | 41 | 38 | 28
£6éng Nam 132 12591315 | 315 262 |167 | 69 | 44 | 44 | 41 | 38 | =28
5va 7 |[Nam 13 |28 | 38 |44 | 63 | 85| 95| 85 |63 )44 38 28
Tay Nam 13128 | 38 | 41| 44 | 44 [ 44 | 467 | 262 (315|315 258
Tay 13126 138 | 41| 44 | 44 | 44 | 139 | 312|457 | 517 | 489
Tay Bac 13 128 | 38 | 41 | 44 [-44 { 44 | 50 |145(281|388] 413
Mat nim ngang| 47 | 208 (388 | 555 | 675 | 744|776 744 |675 555 388 | 208
Bac 18 | 25 | 35 | 41 41 44 | 44 | 44 | 41 | 41| 35 | 25
4va 8 |pang Bic 1731341315208 | 85 | 44 | 44 | 44 | 41 | 41 | 35 | 25
Boéng {208 | 464 | 520 | 467 | 322 [145] 44 | 44 | 41 |413]| 35 | 25
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Vi dd: 0° Gid mat trai

Thang Hudng 8 | 7 8 | 9 10 | 11{12] 13 |14 {15 | 16 | 17
__ Ipéng Nam 117 | 309 | 401|407 | 353 | 259|123} 47 |41 | 41|38 25
4va 8 \Nam 6 | 25| 41 | 85| 148 | 183]1908] 183 |148 | 85 | 41 | 25
Tay Nam 6 |25l 35| 41| 41 | 47 {123 258 353|407 |401| 309
Tay 6 | 25 | 35 | 41 | 41 | 44 | 44 | 145 | 322 | 467 | 520 | 464
Tay Béc 6 |25 1 35| 41| 41 | 44| 44 | 44 | 85 (2081315 341
Mat nim ngang{ 19 | 148 | 337 | 508 | 631 |710|741| 710 631508 | 337 | 148
Bic 0 |16 132|388 | a 44 | 44 44 | 41| 38 | 32 18
Péng Bac 0 233|284 |126| 47 | 44 | 44 | 44 | 41 | 38 | 32| 16
Bong 0 |391|408 (454 | 325 |151| 44 | 44 | 41 [ 3B |32 16
Déng Nam o 300|413 |479| 445 3586 |211| 79 | 41 | 38 | 32 | 18
3va9 [Nam 0 | 28| 857 [189| 250 |309(331| 300 [259{189| 57 | 28
Tay Nam 0 116 | 32 | 38| 41 | 79 1211 | 356 | 445|479 | 413 | 309
Tay 0l 16132138 | 41 | 44 | 44 | 151 [325|454]498| 391
Tay Béc 0o |16 | 32 | 38 ] 41 | 44 | 44 | 44 | 47 | 126|284 | 233
Mitndmngang| 0 | 79 255|426 565 |637 | 669 | 637 | 56514261255 79
Béc 0| 9 | 25|35 38 | 41| 44| 41 |38 | 35 25 9
pong Bac 0 (140|123l 57| 38 | 41| 44| 41 |38 35| 25 9
Bong 0 |249|ap6|4161 206 [ 136| 44 | 41 | 38 | 35 | 25 9

Pang Nam 0 [230]448|514| 501 |428|200| 148 | 47 | 35 | 25
2 va 10 |Nam 0 | 57 [ 180|200 | 382 |438|457 | 438 |382|290)180} 57
Tay Nam 0 25 | 35 | 47 |148|2001 428 |501|514 | 448 | 230
Tay 0| g l25]|35| 38 | 41| a4 136 [206|416]426) 294
Tay Bac o ! 9| 25| 35| 28 |41 44| 41 | 38 | 57 |123| 104
Matndmngang| O | 19 | 155|315 | 451 | 539|565 538 |451315)185) 19
Bic o 1 |19 |28 35 |38 |38 | 38 |35 | 28| 19 3
pang Bac o0 | 25185028 | 35 |38 )38 38 (3528119 3
pong 0 | 85 | 344|366 262 |110|- 38 | 38 | 35 28 | 19 3
pang Nam 0 | 88 [401]|508| 514 |451 (328 202 | 73 | 28 { 19 3
1va 11 [Nam 0 | 32 | 214|344 432 | 486|501 | 488 |432|344|214| 32
Tay Nam 0 3 149 | 28 | 73 |202;328| 451 |[511|508|401| &8
Tay n | 3 |19 |28] 3as | 38| 38| 110 |262|366|344| 85
Tay Bac 0 3 | 191728 35 |38 (38| 3 |35]|28)|50| 25
Matndmngang| O | 6 | 85 | 224 | 344 [ 429|457 | 429 | 344224 85 6
Bac ol o |13|28| 35 |38 (38| 38 | 35| 28|13 0
Poéng Bac 0 | 0 |32|28| 35 |38 38| 38 352813 0
Béng 0| 0o |200(331) 252 [109| 38 | 38 | 35| 28 | 13 0
Bang Nam o | o |asolags| 511 (451341 227 | 88 | 28 | 13 0
12 |Nam 0 | 0 [202|356| 44B | 501|514 | 501 |448|356 202 O
Tay Nam 0 o | 1328 88 |227]341| 451 |511]495]360| O
Tay ol ol 13128 | 35 [ 38|38 | 101 [252;331|200| O
Tay Bac ol o |13 |28 | 35 |38l a3g| 38 ;35|28 | 32 0
Matnémngang| 0 | © [ 60 | 189 | 306 |385|413| 385 | 306|189 60 o
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Bang 4.2, Lugng birc xa mit troi 16n nhat R:max X&m nhap qua clra kinh
loai ca ban vao trong phong, Wim?(rit gon clia bang 4.1)

' HUéllg ’
vide | L. . . . ) Mit
(Bac) R BBDéncg Péng ?:;';? Nam J::‘ Tay ;2‘; n3m
. ngang |
6 492 464 132 44 132 464 492 713
7vad 151 483 479 164 - 44 164 479 483 735
8va4q 79 445 - 514 294 44 2494 514 445 773
0 Sva3l 32 372 527 372 44 vz 527 372 789
10wva?2 iz 249 514 445 107 445 514 249 773
1Mvat. 32 164 479 483 211 483 479 164 735
12 | 32 132 464 492 239 492 464 132 713
5] 126 483 489 173 44 173 489 483 766
Fvas 935 467 498 208 44 208 498 467 779
8vad 41 410 514 298 44 296 514 410 789
10 gval 32 325 517 401 88 401 51% 7 325 779
10va 2 32 208 489 470 230 470 489 208 ! 725
11va1 28 117 451 508 334 508 451 117 662
12 28 88 432 514 378 514 432" a8 637
] 82 486 505 230 44 230 505 486 789
Tvas 60 435 514 268 44 268 514 435 792
8va4 35 372 520 356 82 356 520 372 778
20 9va 3 3z 274 514 442 205 442 514 274 735
10va2 28 164 464 505 350 505 454 164 656
11 van 25 82 404 517 445 517 404 82 568
12 25 57 382 527 470 527 382 57 ‘536
g 63 438 508 284 86 284 508 438 789
Fvas 50 413 517 315 95 315 517 413 776
8vad4 35 a1 520 407 199 407 520 3 741
30 9va3 28 284 498 479 331 479 458 284 663
f0va2 25 123 426 514 457 514 426 123 565
11vat 22 50 366 511 501 511 366 50 457
12 19 38 331 511 514 511 331 38 413
Béang 4.3. Dic tinh birc xa va hé s8 kinh ca céc loai kinh ¢,
LY
' Hé s& Hé s& Hé sé A
Loai kinh hdpthy | phanxa | xuyén Hé so
. ; - kinh, £,
Oy Px qua, T,
Kinh co ban 0,06 0,08 0,86 1.00
Kinh trong, phing, day 6mm 0,15 0,08 0,77 0,04
Kinh Spectraflcat, mau déng nau, Bmm 0,34 0,10 0,56 0,80
Kinh Antisun, mau x&m, 6mm 0,51 0,05 g,44 0,73
Kinh Antisun, mau ddéng nau, 12mm 0.74» 0,05 0,21 0,58
Kinh Calorex, mau xanh, 6mm 0,75 0,05 0,20 0,57
Kinh Stopray, mau vang, 6mm 0,36 0,39 0.25 0,44
Kinh trong trang mang phan xa RS20, 6mm 0,44 0,44 0,12 0,34
Kinh treng trang mang phéan xa A18, 4mm 0,30 0,53 0,17 0,33
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Bang 4.4. Pic tinh bic xa cia man che va hd s& mit trdi g,

o L, | Hess Hé s& Hé 6 Hé s&
Loai man che, rém cua hap thy, e, | phan xa, p,, | Xuyén qua, 1, | mattrdi, g
Manh manh mau sang 0,37 0,51 0.12 0,56
mau trung binh 0,58 0,39 0,03 0,65
mau tSi 0,72 0,27 0,01 0,75
Man che loal Metalon 310/2 0.29 0,48 0,23 0.58
Man che Breila trang kiéu Ha Lan 0,09 0,77 0,14 0,33
Hé sé'tdac dung titc thai n,
T bidu thie (4.1) ta cb:
Q
n, = —=- (4.8)
Q'

Q,, 1a nhiét lugng téc dung tryc tiép dén phu tai lanh.

Q',, 13 lugng nhiét btc xa uic thdi qua kinh vao phong nhung
khéng tac dung truc tidp dén phu tai lanh. C6 thé coi:

Q11 = Qu + Que

Q. 12 phin buc xa bi hap
thu bdi vach, trdn, nén va cac do
vat trong nha, sau mdt thoi gian
méi toa vao khéng khi. Do d6
Q)',, khong trung pha v61 Q,, ca &
thoi diém dat cuc dat va khong
cuce dai.

Hinh 4.2 bidu dién su léch
pha d6 trong thdi glan 24 gid (col

hé thong diéu hoa khong khi hoat

dong lién tuc 24/24h mot ngay) do
tic déng tich nhiét cha véch,
tudng, trdn, nén va dd dae. Tac
d6ng tich nhiét cang lén khi mat
d% (khdi lugng riéng) vat ligu cang
16n va nhu vay Q,; ¢6 cyc dai cang
nhd (xem hinh 4.3) va cang léch

Xa Q'llmax‘ Nhu fo’-y, VéCh Céng ’

day, chiic ning difu hod nhiét
cing tot, cang thuidn lgi cho hé
théng didu hoa khéng khi.
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A
g max
o

Chq

Thetl gian T

" Hinh 4.2. Sy léch pha cta nhiét lugng birc

xa mat troi tie thai Q' véi phu tai lanh
Q,, do sy tich va tré nhidt cia vat lieu
vach, trin, nén...

Q'
Q4 {p = 150kg/m?)

Chy (p = 500kg/m?2)

Qu (p = 750kgim?)

Thes gian T

Hinh 4.3. Sy léch pha cla Q',, va Q; phu
thude, vao mat do (khdi luong riéng), dién tich
cla vit lidgu xdy dung san, trdn, vich tuiing



Khéng nhiing bdc xa mat trdi qua kinh gly ra tich va tré nhiét ma
nhidu ngudn nhiét tod khac ciing ¢& hién tl.fdng tudng ty. Bang 4.5 gidi
thiéu thanh phan nhiét bitc xa clia cac ngudn nhiét tod doé.

Béng 4.5. Thanh phan nhiér bire xa cta cac ngudn nhiét toa

Ngudn nhiét toa Birc xa, % Ba&i luu, %

Blrc xa mat tréi qua kinh khéng man che 100 | 0

Blc xa mat trdi qua kinh cé man che 58 42
Anh sang d&n 8ng 50 50
Anh sang dén day téc 80 20
Nhiét hién tod tir ngudi 40 50
May mac, dung cu {phu thude nhiét do bé mat, nhiét 4o bé 20 - 80 80 - 20
mat cang 1&n, thanh phan bic xa cang nhleu)

Bang 4.6 gi6i thidu hé s téc dung tie thoi n, cua bitc xa mat troi
c¢6 man che qua bén trong khi hé théng difu hoa hoat déng 24/24 gid va
col nhiét d6 khdng khi trong phong khéng d8i.

Bang 4.7 gidi thiéu hé s8 tac dung tite thdi n, cla bic xa qua kinh
tran (khéng man che) hoiic ¢6 béng ram bén ngodi, khi hé théng diéu
hoa hoat dong 24/24 h, nhiét 4o khéng khi trong phdng khéng déi.

Béang 4.8 gidi thiéu hé s8 tac dung tie thdi n, cta bdc xa anh sang
dén va ngudi véi nhiét do trong nha khong déi. Trong trudng hop ngudi
qui déng va day dic nhu rap hat, rap chidu béng, via truong thi lay n, = 1
vi lie nay bite xa nhiét tit ngudi téi vach tudng bi gidm di rit nhidu.
Bang 4.8 ciing duge ding cho may méc thidt bi hoat ddng theo chu ky
v6éi bé mat néng & bén ngoai.

Trong cac bang tit 4.6 dén 4.8, n, = f(g.), trong dé g, 1a mat d6 (khél
lugng riéng) dién tich trung binh, ke/m? cta toan b k&t c&u bao che
véch, trén, san. Gia tri g, xdc dinh nhu sau:

G' + 0,5.G"

F

LY

G' — khol lugng tudng ¢ mat ngoai ti€p xdc véi blte xa mat trdi va
clla s&n ndm trén mat dat, kg;

G" — khéi lugng clia tudng c6 mit ngoai khong tiép xic véi bite Xa
mét trdi va cla san khong ndm trén mat dat, ke;

F, — dién tich san, m2
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Bang 4.8. Hé sd tac dung tre théi n, cta nhiét dnh sang va nhiét hign ctia con ngusi
{nhiét du;) khéng khi trong phong khéng ddi, thdi gian s dung anh sang dén 10 gig,
néu anh sang dén diung 24 gid nhu hé thong diéu hoa thi hé sé n, = 1)

*M‘a; d., $6 gid sau khi bat dén
h 2
d;ﬁ; Kl o | v |2 13 4|58 | 7|8 ] 9|10

>700 | 037 | 067 (0,71 | 0,74 | 0,76 [ 0,79 { 0,81 | 0,83 [ 0,84 | 0,86 | 0,87 | 0,29
500 | 021|067 |072|076|079| 081083085087 |088|0,30] 0,30
150 | 0,25 | 0,74 | 0,83 | 0,88 | 0,91 ] 0,84 | 096 | 0,96 | 0,88 | 0,98 | 0,99 | 0.26
12 [ 13 114 | 15 | 16 1 17 | 18 | 19 | 20 | 21 [ 22 | 23
>700 | 0,26 { 0,23 (0,20 | 0,19 [ 0,17 [ 0,15 [ 0,14 [ 0,12 [ 0,11 | 0,10 | 0,09 | 0,08
500 | 0,26 022|019 |0,16 | 0,15 | 0,13 { 0,12 | 0,10 | 0,09 | 0,08 | 0,07 | 0,06
150 | 0.17 | 0,12 | 0,08 | 0,05 | 0,04 | 0.03 | 0.02 {001 ]0.01]|C01| 0 | 0
Vi du 4.1

Xac dinh lugng nhiét bic xa mit tréi 16n nhit ¢6 kha nang xAm
nhap vao khéng gian diéu héa qua mdt clia s8 bang kinh tai Ha Nai,
etia s0 quay vé huéng Déng thang 6, khung kim loai, nhiét dd dong
suong trung binh t, = 27°C), kinh cd ban, dién tich ciia 88 ké ca khung
13 4m?.

Giai

Ha Nbi ndm d ban cau Bie, vi d§ 20.

24 gis

Tra badng 4.2 duge Ry, = 505W/m? vao lic nao d6 clla mt ngay
nao d6 trong thang 6.

Tra bang 4.1 duge Ry, = 505W/m?® vao ldc 8h sdng cia mét ngay
nio dé trong thang 6. Khi tra bang 4.2, ta phai ty hidu la clia s8 huéng
Déng cé Ry, vao lic 8 dén 9h sang, huéng Tay vao khodng 4 dén 5 gio
chiéu. Do ¢6 cac chénh 18ch so véi gia tri m8ce nén cin cb cac hiéu chinh
nhu sau:

— Do ¢6 nhiédt d6 dong suong 16n nén g, giam:

(t, —20) 27-20

Egn=1———0I13 =1~
10 '

— Hiéu chinh vé d9 cao: Ha N4i cao hon muc nudc bién 13m nhung
gia thist 13 can phong ndy ndm & ting 36 nén cao hon myc nude bicn
khodng 100m, ta ¢6 hé s6 hidu chinh nhu sau:

g, =1+ —H~.0,023 = l+ﬂ- .0,023 =1,0023
1000 1000

013 =0,909

— Khi xét biic xa 1dn nhit c6 nghia 1a trdl khong ¢6 may ., = 1.

— Khung bang kim loai nén g, = 1,17.
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— Do 14 kinh co ban néneg,, = 1.
— Vi khéng ¢6 man nén che g, = 1.
Vay ta ¢o:
Q'1, = 4.505.1,0023.0,909.1.1,17.1.1 = 2153W
Gia s hé théng diéu hoa hoat dbng 24/24 h, g, = 700kg/m?®, tim
dudc n, 16n nhat vao lic 8 gid sang la;
n, = 0,62
Tai lanh 16n nh4t roi vao lic 8 gid sang sé 1a:
Q,, = 0,62.Q',, = 1335 W.
Vi du 4.2
Céc dieu kién gidng nhu vi du 4.1 nhung § day khong ding kinh co
ban ma ding kinh 6mm ¢6 man chén mau trung binh. Xac dinh nhiét
bic xa 16n nhit xAm nhap vao trong phong.
Giai
V6i kinh khéc cd ban, ¢6 man che, xac dinh Q' theo bidu thic (4.5):
Q11 = ARg€ €4 Bnm-Eun-By , W
vl Rx = {0,4ay, + 1.(at, + 7 + pypi + 0,400,0,) ] Ry
— Tra bang 4.3 véi kinh trong day 6mm duge: o, = 0,15; p, = 0,08;
t, = 0,77 va hé s6 kinh ¢,, = 0,94:

Ry= —L= 22 =574 W
088 088

—Tra bang 4.4 cho man che mau trung binh ta c¢é: a, = 0,58; p,, = 0,39;
hé s8 xuyén qua 1, = 0,03 va hé s6 mat trdi g, = 0,62.

Thay s6 vao dude:

Ry =[0,4.0,15 + 0,77(0,58 + 0,03 + 0,08.0,39 + (0,4.0,15.0,58)].574

Ry = 333 W/m®,
Vay: Q';, =4.333.1,0023.0,909.1.1,17.1.1 = 1420 W
Vi n, = 0,62
eb: Q,, = 0,62.1432 = 906 W
Vidu 4.3

Céc di€u kién gibng nhu vi du 4.1, cho bist phong nim trong mot toad
nhé v&n phdng lén, vi tri phong d tang 2, dién tich san 64m?= & x 8m, cao
3m, vat liéu tudng ¢ khéi lugng 360kg/m® tran va san c¢6 khéi lugng
410kg/m?.
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Giai
Q,, = 2153W da tim duge & vi du 4.1,
— G4 tri hé s8 tée dung tic thdi cla bdc xa n, qua kinh khi khéng
¢6 man che tra & bang 4.7,
Xéc dinh g, theo bidu thic:
_ G +05G"
TR
— Dién tich san F, = 8.8 = 64 m®
— Khéi lugng tudng c6 clta s6 tiép xdc vdi blie xa méat trdi:
G'=360.(8.3 — 4) = 7200kg
— Khéi lugng tuong khéng tiép xic véi bitc xa mat trdi va cia san
khéng ndm trén mit dat (3 day gdm ca sin va trin vi trén tran cb tdng 3):
G" = 360(3.3.8) + 410(2.8.8) = 78400kg
_ 7200+ 78400
64
Tra bang 4.7 v6i g, = 630kg/m? san, cla s6 quay hudng Déng duoe
n, 1é6n nhat vaoc ldc 9 dén 10 gid sang 1a n, = 0,46. Vay:
Q,, = 0,46.2153 = 990 W

= 830kg/m? san

3

Vi du 4.4

Cée diéu kién gidng nhu vi du 4.1, 4.2 va 4.3, cho biét nhiét toa do
dén &ng va nhiét hién toa tif ngudl la 960 + 560W = 1520W. Xac dinh
nhiét hién thyc t& cta ngudi va dén téi niing suit lanh, gid st dén va
nguoi hoat ddng lién tuc tit 8 d&én 16 h.
Giai

V&i s8 gio hoat doéng la 8 gid (t¥ 8h sang dén 16h chiéu) va
g, = 613kg/m?san, tra bang 4.8 dudc: n, = 0,87, vay nhiét hién thuc té&
dé€ tinh tai lanh cho hé théng diéu hoa khong khi la:

Q, = 0,87,1520=1322 W.

4.2.2. Nhiét hién truyén qua mai bdng birc xa va do At: Q,,

Ma4i bing cha phéng diéu hoa c6 ba dang:

a) Phong digu hoa nim gilia cic tidng trong mét toa nha diéu hoa,
nghia 14 bén trén ciing 12 phong diéu hoa, khi dé At = 0 va Q,, = 0.
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b) Phia trén phong didu hoa dang tinh toan la phong khéng diéu
hoa, khi dé 14y k & bang 4.15 va At = 0,5(ty — t;), tinh nhu muc 4.2.4.

¢} Truong hgp tran mai ¢6 bitc xa mat troi, d6i véi tod nha nhidu
tdng, day 1a mat bing tédng thugng thi lugng nhiét truyén vao phong
gém 2 thanh phan, do 4nh hudng ciia biic xa méat trdi va do chénh léch
nhiét d§ gitta khéng khi trong nha va ngoai nha. Dudi day ta khao sat
trudng hgp nay.

Duét tae dung ctia bite xa mat trdi, mai ddn din ndéng lén do hip
thu nhiét. Mdt phan lugng nhiét hap thy tod ngay vao khong khi ngoai
trdi bang d6i luu vA bitc xa. Mot phin truyén qua k&t ciu mai vio
trong phong diéu hoa va toa vao 1dp khéng khi trong phong ciing bing
dd1 luu va dén nhiét.

Tuy theo vat lidu cung nhu d6 day cha két cdu ma&i ma cudng do
dong nhiét toa vao phong 16n hay nhé, ¢6 d6 tré nhidu hay it.

Vige x4c dinh chinh xac lugng nhiét nay cling nhu viée xac dinh do
tré, cudng d¢, thai diém dat cyc dai 14 kha phitc tap. Trong ky thuat diéu
hoa khong khi ngudi ta tinh toan gin ding theo bidu thic quen thude:

Q= k.F.At, ' (4.9)
nhung vdi hiéu nhiét d§ tuong dudng At,,.

Q — dong nhiét di vao khéng gian cdn diéu hoa do sy tich nhigt cta
cac két cAu mai va do d¢ chénh nhiét d6 ctia khong khi gitia bén ngoai
va bén trong.

k — hé s6 truyén nhiét qua mai, phu thude vao két cau va vat liéu
lam mai, tra bang 4.9 theo hinh 4.4 14 k&t cdu cla trdn mai bang. Lép
khong khi dém day it nhdt 100mm. Heé 8 truyén nhiét qua mai c6 gia

- tri riéng cho mua hé vd maa déng. Maa hé nhiét truyén tir ngoai vio
trong nha va mita d6ng ti trong nha ra ngoii.
RNty + Ry
N Gy
Nhu vay hig¢u nhiét d9 tuong duong bao gém hai thanh phan: (ty — ty)
12 d3 chénh nhiét do gita khéng khi ngoal va trong nha va g, Ryfoay 12
phan:higu chinh do bie xa mét trdi tAc dung 18n mai, trong d¢é:

'&ttd - tN,ef - tT = tN + (4 10)

Ry = — {(4.11)
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£, — hé 86 hap thu bic xa mét trgl cia mot s6 dang bé mat mal gidi
thiéu trong bang 4.10.

Bang 4.9. Hé s& truyén nhiét cla tran mai biing (trdn tang thuong) k, W/m?K

Tran gia bing gé day 12mm Trin gia bing
M5 ta trdn mai bing Cé lgp cach nhigt

. Khéng co bong khoang Thach | Bdng

(hinh 4.4) 16p cach cao thuy

nhigt Day Day 12mm tinh

Stmm 100mm

Tran bé tdng day 100mm, lgp vira hé 1,72 0,548 0,324 1,77 1,55
xi mang cat day 25mm trén co I6p

bitum, 317kg/m? déng 1,97 0,566 0,333 2,03 175

Trdn bé tong day 150mm, 1op vira | hé 1,62 0,536 0,321 1,67 1,47
Xi mang cat day 25mm trén cd I6p

bitum, 437kgim? déng 1,85 0,558 0,329 1.8 1,65

Trin bé téng day 300mm, lap vita [ ha 1,39 0,508 0,311 1,42 1,28
xi mang cat day 25mm trén cd I19p

bitum, 787kg/m? dong 1,55 0,527 0,318 1.59 1,41

hé 2,56 082 0,367 267 2,20

Mai tdn, 9,4kg/m?
déng 2,16 0,58 0,356 2,32 1,89
Mai g& day 22mm, c6 18p bitum he 2,02 0582 | 0353 | 208 | 178
2
12mm, 82kg/m dong 175 0553 | 0345 | 181 | 158

Ghi chu: * Lép khéng khi day it nhat 100mm.

|
N
—O- Blrc xa mat tréi
N

¥ ¥ ¥ ¥ ¥¥F _ sum

Cach nhiét
T+ T Lol IR st
g
j Khéng khi
! Trén gid

Hinh 4.4, Tran mai bing
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Bang 4.10. Hé s& hap thy birc xa mat trgi ai_g:__fﬁcéc bé mit két ciu bao che

STT Vit lidu Haso e

(1) (2) (3}
Mat mai

1 Fibré ximang, mdi, mau tring 0,42

2 Fibré ximang, sau 12 thang sl dung 0,61

3 Fibré ximang, sau 6 ndm sif dung 0,71

4 Tam ép gon séng bang bang khoang 0,61

5 Gidy ddu lop nha 44 thd 0,91

6 Tdn mau sang 0.8

7 Taén mau den 0,86

8 Ngéi mau g6 hay nau 0,65+ 0,72

9 Ngoi méi dd tudi 0,60

| 10 Ngbi xim3ng mau xam 0,65

11 Thép danh béng hay ma mau tring 0.45

12 Thép danh bdéng hay ma mau xanh 0,76

13 Tén trang k&m, méi 0,64

14 Ton trang kém, bi bui bin 0.90

15 Nhém khéng danh bang 052

186 Nhém danh béng 0,26
Mat quét son

17 | Son mau d& sang (mau héng) 0,52

18 Sdn mau xanh da troi 0,684

19 Son mau tim 0,83

20 Sdn mau vang 0,44

21 Son mau dé 0,63
Mat tuong

22 Pa gramit mai nhdn mau dd, xam nhat 0,55

23 Ba granit mai nhan danh béng, mau xam 0,80 -

24 Pa c8m thach mai phin mau tréng 0,30

25 Gach trang men mau tring 0,26

26 Gach trang men mau nau sang 0,55

27 Gach nung mau, 44, mai 0,70+ 0,74

28 Gach nung, c6 bui bdn 077

29 Gach gdm, 8p mat mau sang 0.45

30 Mzt bétdng nhin phing 0,54 = 0,65

31 | Mattrat vita, mau vang, tréng 0,42

32 -Mét trat viva, mau xi mang nhat 0.47
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- 4.2.3. Nhiét hién truyén qua vach Q,, |

Nhiét truyén qua vach Q, cling gébm 2 thanh phén:

— Do chénh léch nhiét d4 gitia ngoal troi va trong nha At = ty — tr.

- Do btic xa mit trdi vao tudng, vi du tudng huéng ddng, tay,..., tuy
nhién phdn nhidt nay duge coi bing khdng khi tinh toan.

@ day tam dinh nghia d€ tinh toan: vach 13 toan bd bao che gom
tudng, cla ra vao, ca s6... Tudng 14 bao che xay bing gach, viia,
ximang, béténg ning, )

Vach bao che xung quanh ciing ¢é nhiéu dang: tudng, ciia ra vao va
cta §0, cdn thi€t phai tinh cho ting loai riéng biét.

Nhiét truyén qua véch ciing dude tinh theo biéu thitc quen thude:

Qyr = ZQy = KiFAL = Qgz + Quoc + Quax, W

Q. — nhiét truyén qua tudng, clta ra v&o (g8, nhém), clia s8 (kinh)...;

k; — hé s truyén nhiét tudng @ng cla tudng, cia, ki:nh; W/m?K;

F, — dién tich tudng, clta, kinh tudng fing, m?.

a) Hé s6 truyén nhiét qua tuong Q..
Hg s& truyén nhiét cia tudng xac dinh bang bidu thie:

1
k=
T ogb, L
Oy Ay o
=~ L —, Wim’K (4.12)
—+ > R, +—

a;q = 20 W/m?K — hé sd toa nhiét phia ngoai tudng khi ti€p xie truc
tiép v6i khéng khi bén ngoai, oy = 10 W/m?K khi tudng tiép xic gian
ti€p v6i khéng khi bén ngoai;

ar = 10 W/m®K — hé s6 toa nhiét phia trong nha;

R, - nhiét trd din nhiét 16p vat lidu thd 1 cta cdu tric tudng,
m*K/W:

8; — dd6 day 16p vat lidu thi 1 ctla céu trie tudng, m;

A; — hé s& dan nhiét lép-vat lidu thi 1 clia c&u tric tudong, W/mK
(xem bang 4.11). '
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Bang 4.11. Hé s3 dan nhiét A cla mét s& vat lidu xay dung, W/mK

Ap 1i Mat dd Hé s& dan nhiét
ST Vatligu kg/m® Ch WIMK
(1 (2) (3) {4}
| — VAT LIEU AMIANG
1 Tam va ban xim3ng amisng 1900 0,35
2 Tam cach nhiét ximing amiling 500 0,13
3 T&m cach nhiét ximing amiing 300 0,09
Il - BETGNG
4 Béténg cét thép 2400 1,55
5 Bétong da dam 2200 1,28
B B&tang gach v 1800 0,87
7 Bétong xi 1500 070
8 Béténg bot hap hai nong 1000 0,24
g Baténg bot h&p hdi néng 400 0,15
10 T&m thach cao 6p mat tudng 1000 0.23
1 Tam va miéng thach cao nguyém chit 1000 0,41
Il - VAT LIEU DAT VA VAT LIEU NHET DAY
12 Gach moc 1800 0,70
IV — MANG GACH XAY BAC
13 Gach thdng thudng véi vira ning 1800 0,81
14 Gach rdng (y = 1300) xay véi viza nhe (y = 1400) 1350 0,58
15 Gach nhigu 18 xay vai viza ning 1300 0,52
V — VAT LIEU TRAT VA VUA :
16 Vira ximang va vira trat ximang 18G0 0,93
17 Vita tam hap va vita trat tam hgp 1700 0,87
18 | Vita véi trat mat ngoai 1600 0,87
19 Vita véi trat mat trong 1600 0,70
20 T4m &p m&t bang thach cao 1000 0,23
21 Tdm sgi gb cing &p mat 700 0,23
VI - VAT LIEU CUON
22 Gidy cactdng thudng 700 0,17
23 Gidly tdm dau théng nhua duéng bitum hay hic in 600 0,17
24 Tham dling trong nha (thdm bong) 150 0,06
25 Tham bong kheang chat 200 0,07
VIl - VAT LIEU THUY TINH
25 Kinh cita s8 2500 0,76
27 Sgi thuy tinh 200 0.06
28 Thuy tinh hdi va thuy tinh bot 500 0,18
29 Thuy tinh hai va thuy tinh bot 300 0,12
VIl - VAT LIEU GO
30 Gé théng va gé tung ngang thd 550 0,17
31 Man cua 250 0,09
32 Gé dan 600 0,17
33 | T4m bang soi g5 ép 600 0,16
34 Tam bang sgi g ép 250 0.078
35 | Tam bang scigd ép 150 0,06
36 | Tam g& mém (lie) 250 0,07
I1X = VAT LIEU KHAC
a7 T&m silicat b8 mat in hoa va tdm ximang silicat in hoa 600 0,23
as Tam silicat b& mat in hoa va tdm ximang silicat in hoa 400 0,16
39 Tam silicat b& mit in hoa va tdm xim#ing silicat in hoa 250 0,12
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b) Nhiét truyén qua ciza ra vao
Qup = kK FAL, W
F — dién tich clta, m?;
At — hidu nhiét dd trong va ngoai nha ty — ty, K;
k — hé 88 truyén nhiét qua clia, W/m?K. Bang 4.12 gidi thiéu hé s&
truyén nhiét qua cua go.

Bang 4.12. Hé s& truyén nhiét k qua clra go, W/m?K

La s .= k, Wim?K
Chigu day cua go, mm -
Mua hé Mdaa déng
20 327 3,43
30 2,85 275
40 . 2,23 Y 2,30
50 2,01 2.07

c) Nhiét truyén qua kinh cita s6
Biéu thtc chung dé tinh vin la:
Qoo = kK.F.At, W
trong d6: F — dign tich ciia &8, m% At = ty — tg, K; k — hé 88 truyén nhiét
qua kinh, W/m*K.

Trong mot ngdi nha thudng cé 3 loai cta kinh khac nhau:

— Clta kinh tMéng thudng l4p d clta s6 cé thé ¢6 1 16p, 2 16p hoac 3
16p kinh, thudng 14p theo phuong thing ding;

— C{a kinh gi€ng troi, ndm ngang lap trén tum, eling c6 thé ¢6 1
16p, 2 lép;

— Kinh xAy trén tudng bing cic vién gach kinh dvic, chi dé 18y anh
sang, c¢6 kich thude tidu chuén 196 x 196mm, day 40 hodc 100mm, cé
vién 300 x 300mm day 100mm.

Céc bang 4.13 va 4.14 giéi thidu hé s8 truyén nhigt cua cac loai
kinh d6 cho mua hé va mua déng.

Bang 4.13. Hé s& truyén nhiét k, W/im?K clia kinh cira s8 va kinh giéng troi

Khoang Kinh dat dung {c(ta 56} Kinh nim ngang (giéng trai}
céch 1 16p 2 lap 3 1ap 118p 2 1ép

légr:l{:nzh, heé | déng | hé | dang | hé | déng | he | déng | ‘hs | déng
mm

0 589 | 642 |- - - - 488 | 795 |- -

5 - - 335 |3s52 |231 |239 |- - 284 | 3,98

10 - - 315 | 320 |240 |216 |- - - -

15 - - 297 | 310 | 193 [189 |- - - -

20 + 100 | - - 289 301 | 188 [193 |- - - -
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Bang 4.14. H¢ s& truyén nhiét k, W/m?K cla gach kinh tudng

Kich thude gach kinh Kh&i lugng rigng k, W/m®K
réng x cao x day, mm dién tich, kg/m? Hé : Pong
196 x 196 x 40 55 3o | 313
196 x 196 x 100 50 2,89 3,01
196 x 196 x 100 ¢é man che 80 2,69 2,79
300 x 300 x 100 o0 2,79 2,90
300 x 300 x 100 c6 man che 96 257 267

4.2.4. Nhiét hién truyén qua nén Q,,

Nhiét truyén qua nén ciing duge tinh theo bidu thic:

Q;:=k.FAt, W

I — dién tich san, m?%

At — ty — tr, hidu nhiét d6 bén ngoai va bén trong;

k — hé s0 truyén nhiét qua san hosic nén, W/m?K, gidi thidu trong
bang 4.15: k muia hé cho nhiét truyén tit ngodi vao va k mua déng,
ngude lai ti trong ra ngoai.

Bang 4.15. Hé s& truyén nhiét k,Wim?K, clia san hay trin

Cau tao san hodc trin Bic di#m mat trén clia san hodc tran ]
trai tham

fganabtér;:rlz%;is: 100mm, cd 18p 125 he 3,14 3,07 1,38 T
dong 2.4 2,35 122
San bé tong day 150mm, ¢6 18p hé 2,84 278 132
yifa @ trén 25mm 175 déng 2.21 217 117
San bé tong day 300mm, ¢b I8p he 2,18 2,15 116
vira 4 trén 25mm 325 déng 18 177 104

San gd day 22mm, khoang tréng ' hé 2,65 2,60 1.28 N
100mm 122 dong | 2,10 2,06 1,13

3 day cling xay ra 3 trudng hgp tuong ty:

a) San dit ngay trén mat dat: 14y k cda san bé téng day 300mm,
At =ty — b .

b) San dit trén tang ham hodc phong khong diéu hod, 1ay
At = 0,5(ty — t7), nghia 14 ting hAm hodc phong khong didu hoa ¢6 nhiét
dé bang nhiét d6 trung binh gita bén ngoai va bén trong;

¢) 8an gida hai phong diéu hoa Q,, = 0.



4.2.5. Nhiét hién toa do dén chiéu sang Q,,
(6 hai loai dén dung cho chifu sang 14 dén diy téc va dén huynh
quang,

Dai véi dén dAy téc:

Q=:N,W (4.13)

&1 véi dén huynh quang (dén 8ng) phai nhan hé s6 1,25 véi céng
sudt ghi trén dén:

Q=X125N, W (4.14)
trong d6: N — tong cdng suit ghi trén béng dén.

N&u chua bidt tdng cdng sufit dén 6 thé chon gia tri dinh huéng
theo tidu chufn la 10 + 12 W/m? san,

Nhiét tod do chifu sang ciing gdm hai thanh phén: bdc xa va déi
luu. Phén bite xa cling bi k&t cdu bao che hip thu nén nhiét tac dong
18n tai lanh ciing nho hon tri s6 tinh todn duge:

Q,,=n.n,.Q, W (4.18)

Q — tong nhiét tod do chiéu sang;

n, — hé s8 tac dung tic thdi clia dén chidu sang, 14y d bang 4.8;

ng — hé s6 tae dung déng thai, chi ding cho cac toa nha va céc cdng
trinh diéu hoa khéng khi 16n, cac céng trinh khac n, = 1.

Déi véi cdng so ny= 0,7+ 0,85

Nha cao tang, khach san n,; = 0,3 + 0,5

Clia hang béach hoa ng, =09+ 1.

4.2.6. Nhiét hién toa do may méc Q;,

Nhiét hién toa do may va dung cu diang dién nhu tivi, radio, may
tinh, may siy tée, ban 1a... trong gia dinh hodc vén phong la cac loal
khéng dung ddng cg dién c¢é thé tinh nhu ngudn nhidt tod cta dén
chidu sang:

Q= ZN;, W
N, — cdng suit dién ghi trén dung cu, W.

Nhiét tod do may méc ding déng co dién nhu quat gié trong hé
théng dng gié hoac trong cic phén xudng san xuit nhu may déi, may
kéo s0i, may in, may cudn thudc 14, may ché bién cheé... s& duge chia ra
3 trudng hop dé tinh toidn nhu sau:
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a) Déng co d1en va may méc déu ndm trong phong diéu hoa véi
cong sudt dinh mtc N, W va hiéu suélt dong co n ddy tai, nhiét toa ra
thi toan bd nang lugng cung cap cho déng co déu bign thanh dién rén:

Q=N w | S (4.16)
n .

b) Ddng co dién nim bén ngodi, con may dude dbéng co din dong
nim 4 trong phéng diéu hoa nén nhiét toa trong phong chinh bing
cdng suit dinh mitc;

Qu=N, W (4.17)

c) Dong cd dién nadm bén trong phéng diéu hoa, cdn may duge din -
dong ndm & ngoai nén nhiét toa trong phong nén phét nhiét trong chi la;

Q= N _n= d-N W (4.18)
n Ul
6 trén, ta col cong suft dinh mfic bing cdng sudt diy tdi nhung
trong nhiéu trerng hgp ¢bng sudt dinh mitc (ghi trén déng co) 16n hon
cong sudt ydu ciu. Khi d6 c6 thé xic dinh chinh xdc c4c lugng nhiét nhu
sau: Trudng hgp a) cong suit do dude trén bang dau dién cia déng ca; b)
cdng suft do duge trén truc déng cd va c} chinh 1a hidu ctia a va b.

Hiéu sudt dong co n phu thuge vao cong sudt dinh mic ddu ra (hay
cdng sudt ghi trén mac ddng co) duge gidi thigu trong bang 4.16.

Bang 4.16. Higu sudt déng cd n theo cdng suat dinh mdc N

Cang sudt dinh mic

o 0,04 0,06 | 0,08 [ 012 [ 0,18 | 025 | 0,37 | 0,55 | 0,75 | 1.1
Higu sust v, % 41 (49 |55 |e0 |64 |87 |70 |72 |73 |79
Cong sudtdinhmic | 45 |55 |40 |55 |75 |11 |18 185 |22 |30
N, kW _ _

Higu suat n, % 80 |82 |83 |84 |85 [8 |s7 |88 |ss |aso
cong sustdish mite | 37 | 4o a5 f75 |eo | 110 132 | 150 | 185 | 250
N, KW

Hiéu suat ., % 89 |90 |s0 (90 |90 lo1 |91 [91 le1 |a

Cac biéu thdce tinh Qs2 8 trén 14 ding cho ddng cd hoat ddng lién
tuc, néu hoat déng khéng lién tuc thi phai xac dinh thdi gian lam viée.
Dong nhiét toa cé thé 18y bang Q,, d& tinh & trén nhan vé1 thoi gian
lam viéc cua ddng co va chia cho téng thdi gian didu hoa trong ngay.
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4.2.7. Nhiét hién va &n do ngudi toa Q,
2) Nhiét hién do ngudi toa vao phong chil yéu biang d8i luu va bt
xa, dude xac dinh theo biéu thie:
Qum=n.q, W (4.19)
n — 8 ngudi ¢ trong phong phong diéu hoa. N&u khéng biét chinh
xae, 18y cac gia tri dinh huéng theo bang 4.17.

a, — nhidt hién tod ra tt 1 ngudi, W/ngudgi, 14y dinh hudng theo
bang 4.18.

Ngoai trudng hgp qua déng dic nhu vii trudng, héi trudng, rap hat,
rap chidu béng, nha thi d&u thé thao... cin ké dén su hdp thu cua két
¢fu bao che, do d6 phai tinhk thém hé s& tac dfng tic thoi n, tra theo
bang 4.8: hé s6 tic dung tdc thoi cia nhiét chifu sang va nhiét hign
clla ngudi.

Bang 4.17. Mat d§ ngudi dinh hudéng trong phong diéu hoa

Phong diéu hoa Van phéng Cla hang Nha hang Vi truyong ‘

Mat 36, m2nguoi §+20 2 1415 0.5 |

Nhu vay Qg sé la:
. Qu=n.nq,, W
D61 véi nha hang &n ubng, cdng thém vaoe q, 10W/ngudi va q, 10W/nguai
do thitc 4n toa.

D& v6i che toa nha 16n cAn nhan thém hé s8 tac dung khong dong
th(\jl gl

— Nka cao ting cdng sd ng= 0,75+ 0,9
— Nha cao tAng khach san n,= 0,8+ 0,9
— Clia hang bach hoé ny = 0,8+ 0,9.
Nhu vay:

Qi = Ng NGy, W
b) Nhiét 4n do ngudi toa Q,;
Nhiét 4n do ngudi tod duge xac dinh theo biéu thﬁc:
Qu=nqs, W (4.20)
n — 56 ngudi trong phong di€u hoa;
q; — nhiét &n do mdt ngudi tod ra, W/ngudi, xéc dinh theo bang 4.18.
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4.2.8. Nhiét hién va an do gié tudi mang vao Q,, va Q,, -

Phong diéu hoa ludn phai dude cung cadp mdt lucng gié tuoi dé
dam bao dd Oxy cAn thiét cho ngudi & trong phong. Do gié tudi c6
trang thai ngoai trdi N véi entanpy Iy, nhidt dd ty va 4m dung dy 16n
hon khong khi trong nha do d6 khi dua vaoe phdng, gi6 tuoi sé toa ra
mét lugng nhiét hién Quy va nhiét 4n Q,y (& day ky hidu chan N dé
chi trang thai gié tuci dua vao ¢6 ty, Py, dy V2 tién tinh todn hé s8
nhiét hién sau nay). V§i biéu thic tdng quat Quy = L.p.C,.(ty — ty) va
Qin = Lop.r(dy — dp) va vdi L luu lugng gid tudi, p = 1,2... 1,23kg/m?,
C, = 1,01kd/kgK, r = 2500kJ/kg:

Quv = 120 Lty - t), W (4.21)
Qin=30nldy—-dp, W (4.22)
dy, dr — Am dung, g/kg:

n — s8 ngudi trong phong diéu hoa;

L = n.1 = luu lugng khéng khi, Us;

1 — lugng khéng khi tudi cin cho 1 ngudi trong 1 gidy, Us; 14y thee
gia tri dinh huéng bang 4.19 ctia Carrier. Ngoai ra, 481 v6i ngudi khéng
“hit thude 1 = 2,5 + 3,5)/s va ddi véi ngudi hat thude 1= 12 = 19ls.

Bang 4.19. Lugng khéng khi tudgi | cdn cho 1 ngudi, Ifs

. . . Lugng Khi tidi cdn che mét ngudi |
Khéng gian digu hoa
] s mih
Cang 8, v&n phéng - 7.5 27
Clta hangban & 5 : K
Cita hang tap hba . 35 12,6

Vi du 4.5
Vin phong didu hoa ¢ 5 ngudi, cho biét ty = 32,8°C; dy = 23 g/kg;
dr = 14 g/kg, tr = 25°C. Xéc dinh Quu va Qan.
Giai
Qun = 1,2.5.7,5(32,8 — 25) = 351W
Qin = 3,0.5.7,5(23 — 14) = 1013W

4.2.9. Nhiét hién va an do gié lot Q;,, va Q,,

Khéng gian diéu hoa duge 1am kin dé cha dong kiém soét duge
lugng gibd tudi cdp cho phdng nham tiét kiém ning lugng nhung van c6
hién tugng rd lot khong khi qua khe clia s8, cta ra vao va khi md cita
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do ngudi ra vao. Hién tuong nay xay ra cang manh khi chénh léch
nhiét d6 trong nha va ngoai troi cang 1dn, Khi lanh ¢4 xu huéng thoat
ra 8 phla dudi cita va khi néng ngoai troi lot vao phia trén (uta Nhiét
hién va 4n do gié lot duge xac dinh nhu sau:

Qan = 0,39.£.V.(ty — tp) , (4.23)
Qss = 0,84.6.V (dy — dT) , W (4.24)
V — thé tich phong, m®
€ — hé s8 kinh nghiém, xac dinh theo bing 4.20.
Bang 4.20. Hé s& kinh nghiém &
Thé $°hm%hb”9 < 500 500 1000 1500 2000 2500 | > 3000
Hé s6 & 0,7 0.6 0,55 0.5 0,42 0,4 0,35

N&u sd ngudi ra vao nhidu, cita déng md nhidu 14n, phai b sung
thém nhigt hidn va &n sau:

Quen = 1,23 Ly (tn — ty) | (4.25)

Ques = 3,00. Ly (dy — T) , (4.26)
trong dé;

Ly, = 0,28.L.n, Us (4.97)

n — s8 ngudi qua cla trong 1 gid;
L, - lugng khéng khi lot mdi mét 1dn md cla, m¥ngudi, tra theo
bang 4.21;

Bang 4.21, Lugng khéng khi lot L, m*ngusi

n, ngudith — L., m¥/ngudi :
Cira ban le Cra xoay
< 100 3 08
100 + 700 3 0.7
700 + 1400 3 0.5
1400 = 2100 2,75 03 J

Sau khi xac dinh duge Q,, va Q. c6 thé tinh theo phuong an:

a) Néu coi gi6 lot 14 mot thanh phén cha gié tusi thi Qsn va Q,; da
c6 trong thanh phan Qux va Q. nén khong tinh cho tai lanh clia hé
théng diéu hoa khéng khi nita.

b) Néu coi Qj), va Qs 12 thanh phén bd sung khéng phu thude vao viée
cdp gi6 tusi chi dong cho phong thi e¢fng thém Q,, va Q., vao nhiét hién
va nhiét 4n do gié tuci mang vao dé tinh céc hé s8 nhiét hién muc 4.4.
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4.2.10. Cac ngudn nhidt khac

Ngoai 6 ngudn nhiét da néu d trén (hinh 4.1) cac nguén nhiét khac
Anh hudng t6i phu tai lanh cd thé la:

— Nhiét hién va &n toa tit ban thanh phém, dic biét khi tinh toin
cho cac phén xudng san xuat ché bién néng, 1ldm, thuy san, thue phim
nhu che, thude 14, sgi dét, in an...

— Nhiét hién vi an tod ti cdc thidt bi trao déi nhist, cac dudng dng
dan méil chit nong hode lanh di qua phong diéu hoa, cic thung chia
chit 1ong néng ¢ cac phan xudng san xuAt.

— Nhiét toad tit quat va nhiét tén thit qua dqudng dng gié vae lam
cho khéng khi lanh bén trong nong 1én néu ¢6...

(3 diy hudng dan céch tinh nhiéi tée dong do gquat gié va tdn that
do dd chénh nhiét dd cta dudng éng gio.

a) Lugng nhiét khong khi hdp thu khi di qua quat
Khi di qua quat, khéng khi bi néng 1én do hap thu lugng nhiét toa
ra tit quat. Lugng nhiét nay chinh 14 mét phan nang lugng dién cung
¢&p cho quat bién d6i thanh. D§ tang nhidt dd At cua dong khéng khi
dugde xac dinh gin ding theo biéu thie:

At=0,0078H, 17" | K (4.28)
n At K
H — c6t ap chia quat gié bing
mm cot nude (mm H,0);

n — hidu sudt caa quat. /

Hinh 4.5 bidu dién At = f(H, ). ' 2

Trong cae tinh toan thdng
thudng, ¢6 thé chon At = 0,5 K. Céc - /
quat ly tdm s dung trong cédc hé o~ /
théng 6ng gié c¢é6 hidu suidt vao ' 7 o
khoang 0,7, cac gquat cia may diéu

o\ O\

L~
|~

] 09

hoa nguvén cum khoang 0,5. i
/_’_..-—

Cot 4p téng cia quat c6 thé du é
tinh theo cac gia tri dinh hudng sau:

L\

AN

100 200 300 400 H, mmHO
— May diéu hoa khong dng gi6: oy 45 po tang nhigt dd at, K, cta
12,5 + 26mmH,0. dang khéng khi khi di qua quat phy
thude ¢dt ap va hidu suat cda quat
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— H& théng 6ng gi6 tdc do thap, chidu dai éng gié khoéng lén:
20 + 410mmH,0.

— Hé thong éng gi6 toc do thap, chidu dai éng gi6 19n: 30 = 50mmH,0.

— Heé théng tdc 46 cao, chiéu dai trung binh: 50 + 100mmH,0.

— Hé théng t6e d§ cao, chiéu dai ldn: 75 + 200mmH,0.
b) Nhiét tén thit qua éng gié

6ng gi6 duge cach nhiét, cach 4m, tuy nhién do ¢é chénh léch nhiét
dd gitta bén trong va bén ngoai 6ng gidé nén phai ¢ ton thit nhiét.

Luugng nhiét tén thit Q dude tinh toan theo biéu thic quen thude:

Q =k.F.At
k —hé s6 truyén nhidt, W/m’K:
1
k=
IS
Oy Ao

oy — hé s6 toa nhiét phia ngoai éng ay = 10 W/m?K;

ar — hé 86 tod nhigt phia trong 6ng, phu thude tde d6 chuyén déng
khéng khi, chon a; = 32 + 45 W/m?K;

8;, &; — bé day va hé s6 dan nhiét clia cac vat lidu két cdu dng gio,
chu y&u 12 16p cach nhiét, ¢6 thé bd qua céc 16p khae nhu ton, kém,
cich Am... _

F — dién tich trao déi nhiét, bing chu vi ngoai 6ng gié nhan chiéu
dai, m*

At — d% chénh nhiét d¢ gida bén ngoai va khéng khi bén trong éng
g10: At = ty — ty;

tr 14 gia tri trung binh bén trong vi coi 14 ¢ ton that nhiét nén nhiét
dd dau va cubi clia dong khéng khi khac nhau nén t; = 0,5(ty, + tp,).

Khi 6ng gié dat trong khéng gian diéu hoa thi khéng phai tinh
toan Iugng nhiét nay vi ty va t; dude coi 12 bang nhau.

4.2.11. Xac dinh phu tai lanh
Théng thuong sau khi xéc dinh cac phu tdi Janh thanh phan thi phu
tai lanh chinh 14 tdng cAc phu tai thanh phan nhu hinh 4.1 da gidi thigu:

Q=Q=ZQu +2Qu=Q + Qo+ Qe+ Q, + Qs + Qs + Qy
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D&1 véi cace cong trinh difu hoa 1dn, ¢6 nhifu khéng gian didu hod
khae nhau, vi du mét ted nha nhiéu tdng, khach san, van phong... cin
luu ¥ thém vé;

— Su tae déng titc thoi cha cdc ngudn nhiét tic dong 1én phu téi lanh;

~ Mc d6 tré etia cac ngudn nhiédt tac déng;

— Mitc 46 khong déng thdi chia cae ngudn tac dong.

Vi du toa nha cao tAng c6 mét loat phdng quay hudng Péng va mét
loat phéng quay hudng T4y. Loat phong quay huéng Déng s& nhan biic
xa mat trdi 16n nhdt vao 8 dén 9 gid sang va phu tai lanh ciing dat 16n
nhét vao 8 dén 9 gid. Dan lanh thiét k& cho phong phai du 18n dé dap
duge phu tai d6. Loat phdong quay vé huéng T4y lai nhan bic xa mit
troi 18n nhét vio 15 d&n 16 gid chiéu va dan lanh thiét k& cho cac
phong nay ciing phai du lén dé dap duge phu tai d6. Nhung vi céc tai
xudt hién khéng déng thdi nén hé théng lanh trung tim khéng cin
phai ¢6 niang suit lanh bing téng phu tai I6n nhit cha loat phong phia
béng va phia Tay.

Trong trudng hgp tudng ty, tét nhit nén xay dung dudng bidu dién
nhiét thita clia timg khéng gian thanh phén theo thoi gian dé xac dinh
gia tri nhiét thira téng cue dai, tranh cho viée lita chon thiét bi qua 1én,
giy ldng phi tién dau tu, nang lugng van hanh va hidu suét thiét bi.

4.3. CAC QUA TRINH CO BAN TREN AM DO

4.3.1. Xac dinh cac théng s6 trang thai khong khi trén am dé

Hinh 4.6 gidi thiéu cach xac dinh cdc théng s6 trang thal cla
khéng khi trén 4m dé. _

Khi c6 diém 1 trén am d8 ta cb thé d& dang xac dinh cac dai lugng sau:

— K@ vudng géc véi truc tung ta xac dinh duge &m dung (d6 chita
hoi) d, g hoi nude/kg khéng khi kho;

— Ké vudng gbéc véi truc hoanh xac dinh duge nhiét dd nhiét k& khd
ctia khéng khi t,, °C;

— Theo dudng chéo song song véi cac dudng I = const xac dinh duge
entanpy I,, kd/kg:

— Dudng I, cat ¢ = 100% tai U. Ha dudng vudng goc tit U xubng
truc hodnh xac dinh duge nhiét d6 nhiét k& bau uét;

— Kéo dai dudng d, — 1 cit dudng ¢ = 100% tai S. T S ha dudng
vudng géc xudng truc hoanh, xac dinh duge nhiét d6 dong sudng cua
khong khi.
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Am dung

Nhigt o tsr tyr 4
Hinh 4.6. Xac dinh céc thong s6 trang thai cla khang khi trén 4m dé
Trén &m d6 con c6 thé xac dinh duge thé tich riéng v, m%kg cling
nhu cic tia qué trinh goi 12 hé s8 nhiét hién véi thang chia & bén phai
Am db va diém goe G (t = 24°C, ¢ = 50%), sau nay (3 phém 4.4) chung ta
s8 tryc tiép tim hiéu sau hon.
Khéng gidng nhu db thi I-d, trén 4m dd khéng xéac dmh duge ap
suflt riéng phan hoi nudc va ap suit hdi nuée bio hoa.

4.3.2. Qua trinh hoa tron (xem thém phan 3.4)
Hinh 4.7 giéi thidu qu4 trinh hoa trdn trén &m d8.
Di€m N 12 trang thai khéng khi ngoai trdi véi Gy, Ly, ty, d.
Diém T la trang thai khong khi trong nha vdi Gy, Ip, ty va dy.

Diéorn' H 14 trang thai khéng khi sau khi hoa trdn véi Gy, Iy, ty va dy.

Nhiét ¢

Hinh 4.7. Qua trinh hoa trén bidu dién trén am d3
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Ty 1¢ hoa trdn:

=2 yeia+b=1
b

Luu lugng dong hoa tron:
G=G,;=Gy+ Gy, kegis

Luu lugng déng hoéa tron:
L=L,=Ly+L;, m¥s

Entanpy: IH - GNIN +GTIT - LNIN +L-,-l-r

Gy L,
Nhigt do: = Oxtn ¥ Orlr o Dnty Lol
Gy L,
D6 chita hoi: d, = Ondy £ Ordr _ Lndy +Ldy
Giy L,

4.3.3. Qua trinh sudi am khaéng khi ding am dung
Hinh 4.8 bidu difn qua trinh sudi &m khong khi ddng 4m dung.

)

Y
S

Am dung

—_———— d1=d2

Nhiét 4o s ty .
Hinh 4.8. Qua trinh sudi &m khéng khi ding &m dung 1-2

Sau khi sudi 4m trong calorife hodc dan néng, nhiét d6 khong khi tiang
£ t, dén t,, d6 Am gidm tiX @, xudhg ¢, con Am dung khdng déi d, = d,.

4.3.4. Qua trinh lam lanh va khir am
Hinh 4.9 biéu didn qua trinh 1am lanh va kh{t 4m ctia khéng khi
sau khi hoa trén td diém H xuéng Q. Piém S 13 diém dong suong

thiét bi.
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Nhigtdd  to t 1y
Hinh 4.9. Qua trinh 1am Ianh va khir im H~O bidu dién trén 4m dé
Khong khi sau khi di qua dan lanh dé 1am lanh va khit 8m ¢6 d < d,;;
Lo <ty o= 95% <oy val, <1,

4.3.5. Qua trinh ting am bing nudc va hdi

Hinh 4.10 biéu dién qua trinh tAng 4m bang cach phun nudc hoic
hdi tryc ti€p vao khong khi.

i‘:m dung

da

Nhiét da _ T
Hinh 4.10. Qua trinh ting 4m bing cach phun nudc hodc hai vio khong khi

Tang am cho khéng khi déng nghia véi viée tang dd 4m tucng 481 [0
va tang m dung d. Céc qud trinh d6 theo yéu cAu s& k&t thue trude khi
dat duge d6 4m tuong déi ¢ = 100%. Trang thai cudi cing ma khéng
khi ¢é thé dat dugc 12 véi do Am tuong d6i bing 100%.

1. Khi phun nudc ¢6 nhiét dé bang nhiét dp khéng khi, quAi trinh
ting Am di theo dudng A—1, gin nhu trung véi duong ding entanpy
IA = const. Khi phun nudc ¢é nhigt d6 khic, dudng A-1 sé léch khoi dutng
dang entanpy I, mét chat, do lugng nhiét nude mang vao it hodc nhiéu,
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Ngudi ta da chiing minh duge géc léch 16n nhat ¢6 thé dat téi 6,7°. Do
thue t& 1a nude phun thudng ¢é nhiét d6 khéng khi nén qué trinh tang
dm 14y theo dudng I = const 14 di chinh x4c. Khi phun nuéc, nhiét 46
khong khi gidam t, < t,. _

2. Khi phun hoi dé tang 4m, ta c6 thé thuc hién duge qua trinh tang
fm dang nhiét t, = t, hosic thim chi ting nhiét d6 t, > t,. Mudn thuc
hién céc qua trinh trén, chiing ta phai tinh todn cin bang lugng nhiét do
hdi mang v&o va ciia khéng khi trude va sau qua trinh ting 4m theo yéu
cdu. Tuong tu nhu trén d8 thi I-d, c6 thé 4p dung tia qua trinh d8 tinh
toan, nhung véi loai Am dd c6 tia qua trinh g (xem phu luc 1a).

Sau day ta nghién cu céc qué trinh nay qua mét vi du cu thé.
Vidu4.6

Khéng khi 4m ¢6 nhiét d§ 35°C va ¢ = 20%. Téng 4m béng phun
Am doan nhiét bing nudc nhiét d6 25°C téi ¢ = 65%. Xac dinh nhiét 46
ra cua khéng khi.

Giai

Gidibdng dd thit—d: -

Tai diém 1 véi t, = 85°C, ¢ = 20% ta ¢6 chc théng s6 trang thai
khong khi: I, = 53,5 kd/kg, &, = 7g/kg (tra trén dé thi t—d). Vi nudc
phun cé nhiét 6 25°C nén 14y I, = I,. Ké qua diém 1 dudng I, = const,
gap ¢ = 65% tal diém 2. Tra dugc cac thong s8 trang thai tai diém 2:
t, = 23,4°C, d, = 11,8g/kg; I, = 1,; ¢ = 65%.

4.4. THANH LAP VA TiNH TOAN SO B0 BIEU HOA KHONG KHi

4.4.1. So dd tuan hoan mot cap

Hinh 4.11 gigi thiéu so d8 tudn hoan 1 cdp bifu didn trén 4m db.
A

Am dung

Nhigt ¢6 _
Hinh 4,11, Sd dé tudn hoan mat cap biéu dién trén 4m 46

N - Khang khi ngoai nha; T - Trong nha; H - Hoa trén; O =V — Pidm thdi vao
{v&i gia thiét nhiét do quat gié va tdn that trén 6ng gid bang khang).
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Khi tinh toan trén dé thi I-d, cac didm N, T, H duge xéc dinh dé
dang nhd céc dai lugng tinh duge. Pidm O duge xac dinh bang diém cét
cua ¢ = 95% va tia qua trinh g = Q/W.

Trén &m db khéng ¢6 tia qua trinh ¢,. Viée xac dinh diém O phai s
dung mét loat cac dai lugng khac nhau nhu:

— Hé 38 nhiét hién gém 3 loai: hé s8 nhiét hién phong, hé s& nhiét
hién tong va hé s8 nhiét hién hiéu dung;

— Hé s8 di vong;

— Diém dong sudng thiét bi.

St dung 4m dé véi cac dal lugng trén dat d chinh x4c cao hon. Vi
diém O tuy theo kidu dan lanh hay dan phun, s& hang 6ng, dién tich bé
mat trao ddi nhiét 1én hay nhé ma cé thé dat ¢ = 90 d&n 100% cha
khéng 18y dinh huéng 95% nhu phuong phap truyén théng,

Truée khi di vao xay dung va tinh toan sd dd didu ho& khéng khi
trén &m do, ta cdn tim hidu cic hé s d& néu 4 trén va phuong phap st
dung ching vao viée x4y dung va tinh toin sd d4.

1. Piém gdc va hé s6 nhiét hién SHF (Sensible Heat Factor) &

Do thi I-d 18y didm I = O va t = 0°C trén truc tung lam diém géc
cho céac tia qua trinh thi &m dé 18y diém gbe G & t = 24°C va ¢ = 50%,
Thang chia hé s nhiét hién dat & bén phai 4m dd (hinh 4.12). D& tranh
doc cac chif cAi tiéng Anh ching téi ky hidu h¢ s8¢ nhiét hién SHF 1a £y
gidng nhu tia qua trinh E;-

3 {SHF)

oo o
W o~

Nhiét do 24°C

Hinh 4.12. Diém g&c G {t = 24°C, ¢ = 50%)
va thang chia hé s8 nhiét hién cla am d&
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2. Hé s& nhiét hién phéng RSHF (Room Sensible Heat Factor) g,

Hé s8 nhiét hién phong dude k¥ hiu 13 &, — ty sO gitia thanh phan
nhiét hién trén tdng nhiét hién vi &n ctia phong, chua tinh tdi thanh
phdn nhiét hidn va nhiét &n do gi6 tudi va gié lot Quy vd Q;y dem vao
khong gian diéu hoa.

H& s8 nhiét hién phong biéu dién tia qua trinh tu bién d6i khong
khi trong budng lanh V-T.

Hé s8 nhiét hién phong dude tinh theo bidu thic:

Enr =~ ——QL (4.29)
th +Q:‘lf

Q. — tong nhiét hién ctia phong (khéng ¢6 nhiét hién cha gié tuoi), W;

Q,; ~ téng nhiét &n cha phong (khéng cé thanh phin nhiét 4n cua
gi6 tuoi), W. '

Nhu vay, néu so sanh vdi dd thi I-d thi g, hoan toan tucng tu nhu
tia qué trinh g, trén dé thi I-d: gy =€,

Hinh 4.13 gidi thiéu each xdc dinh tia g, va dudng ty bién d6i V-T.

|

|l —— Ent

|

|

]

|
Nhigt d6 24°C

Hinh 4.13. H2 s& nhiét hién phéng e, va cich xac dinh qua trinh bién d&i v-T

Sau khi xac dinh dudc g, ké dudng G — g, Tu T ke duong song
song vdi dudng G — g, giip @ = 100%. Diém V & ndm trén dogn CT vdi
¢ =90 + 100% tuy theo dién tich va hiéu qua trao d&i nhist 4m ciia dan lanh.
3. Hé 56 nhiét hién tong GSHF (Grand Sensible Heat Factor) &,

Qh - th +QhN — _Ql (430)
Qu+Q;  (Qu+ Q)+ Qi +Q)

Eht =
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@y — thanh phan nhiét hién, ké ci phan nhiét hién do gié tusi dem
vao Quy ¢6 trang thai ngoai N'

Q; — thanh phén nhiét an ké c4 phan nhiét &n do gié tudi dem vio
Qqy ©6 trang thai ngoai troi N;

Q. - téng nhiét thia dung dé tinh nang suil lanh Q, = Q,, W

Hé s6 nhiét hién téng chinh 1 dé nghiéng cta tia qua trinh t
diém hoa trén dén di€m théi vao. Day chinh 1a qua trinh lam lanh
va khi 4m ¢eia khong khi trong dan lanh sau khi hoa trén giita 216
tuwol va gi6 tai tudn hoan. Hinh 4.14 gidi thidu cach xac dinh g, trén

&m dé. Sau khi xac dinh dudc £, bAng tinh toan, danh d&u lén thang
chia g,.

o | e
Ly =T
/'\Q [e]
‘)
& =
N =
E
nef
H |4
s C T
v
1  — —»
. | G
1
|
|
Nhiét 3o 24°C

Hinh 4.14. H& s& nhiét hién tdng gy
va sif bién d3i khéng khi HV trong dén lanh (hodc AHU)

Sau khi xac dinh dude ¢, danh dau trén thang chia hé sg nhiét
hién va néi diém G véi €ne. TU diém hoa tron H, ké dudng song song véi
G €, cat ¢ = 100% tai S. 8 chinh 1a diém dong sudng thiét bi con V
chinh 1a diém théi vao. Do V phédi cing nam trén HS va CT nén V
chinh 12 diém cét cia hai dudng nay.

4, Hé 56 di vong ey (Bypass Factor)
Heé s6 di vong 1a ty s6 gida lugng khéng khi di qua dan lanh nhung

khéng trao d8i nhiét 4m véi dan véi tong lugng khéng khi théi qua
dan, ky hiéu 1a gpp:

G [3
Egp = — B = —Gi (4.31)
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7 - luu luong khong khi di qua dan lanh nhung khéng trao d6i
nhiét Am véi dan, kg/s, nén van c6 trang thai cia diém hoa trén H;

Go — luu ludng khéng khi di qua dan lanh ¢é trao d8i nhiét &m véi
dan, kg/s, va dat duge trang thai O;

G — téng luu lugng khéng khi qua dan, kg/s.

Hé s8 di vong ggr phu thudc vaoc rat nhiéu ye_u to, trong dé quan
trong nhat 1a bé mat trao 41 nhiét cha dan, cach sédp x&p bd tri bé mat
trao d6i nhiét &m, s& hang éng, toc doé khéng khi. Bang 4.22 gidi thiéu
gia tri hé 50 di vong cha mot s§ loai dan lanh Ung dung trong cic
truong hgp khac nhau.

Theo kinh nghiém, khi dan lanh ¢6 3 dén 4 hang dng thi hé s6 di
vong nam trong khodng 0,15 dén 0,10,

Hé 6 di vong phu thude vao riat nhiéu yéu 18 khiae nhau nhu sé
hang éng theo chifu chuyén dong ctia khéng khi (hode s8 miii phun,
luu lugng phun, ¢@ giot nude phun...), budc canh, tdc do chuyén déng
caa khéng khi qua dan lanh. N&u dién tich dan lanh bing o thi hé s&
di vong bang khéng.

Bang 1.23 gidi thiéu hé o8 di vong thuc nghiém theo s& hang 6ng,
bude ('anh va téc d6 khéng khi. Bude canh tan nhiét d ddy c6 2 loai: 315
anh va 550 canh trén 1 mét chidu dai 6ng. Tée d6 khdng khi qua dan
lanh khodng tir 1,5 dén 3,56m/s,

Bang 4.22. Gia trj hé sé di vong BF cua dan lanh

Tri s8 BF Trudng hgp ap dung Vi duy

Tai nhiét nhd hoac tai nhigt tuang ddi 1é4n nhung véi

A . Nha d
nhiét hién nho

02:03 Tai nhiét twong déi nhd hodc tai nhidt tuong d&i 16n | Nha &, clfa hang, phan xudng
v&i nhiét hién nho san xut

Cla hang 16n, ngan hang, phan

0,1+ 0,2 {Ung dung chao diéu héa khéng khi théng thudng xudng

005+ 01 Ung dung khi ludng nhiét hign i6n hedc can lugng | Van phong lam viéc, cifa hang,
' " L khéng khi tudi nhidu nha hang, phan xudng

0-01 Chi s& dung khang khi tugi {(khéng cé tai tudn hoan) | Bénh vién, phong thd, phan xudng
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Bang 4.23. Hé s& di vong kinh nghiém cla mét s8 dan lanh
phu thudc sé hang &ng, budc canh va toc do gio

Sa hang éng theo chigu H& 58 di vang eqr
chuyén dong cda khéng khi 315 canh/mét Sng 550 canh/mét &ng
2 0,42 + 0,55 022+ 0,38
3 0,27 + 0,40 0,10 - 0,23
4 0.12 = 0,28 0,04 - 0,14
5 0.08 = 0,22 0,02 + 0,09
6 0,05+ 0,15 0,01 0.05
8 0,02 + 0,08 0.00 + 0,02

Cing ¢6 thé xac dinh hé 86 di vong bing dd thi khi di xsc dinh
dude cac didm Q =V, H, S theo bidu thic sau:

€pp = t(l_ts — IU_IS — d(l_dS (4‘32)
ty — 15 Ty — I dy —dy

Trén d6 thi hinh 4.15 ta th&y, hé s6 di vong cAng 16n (dan lanh c6
dién tich cang bé) di€m O dich chuyén v& phia diém H va khi hé s di
vong cang nhd (dién tich dan lanh cang 16n) diém O dich chuyén vé
phia diém S. N&u dién tich dan lanh 16n v6 cuc thi khéng khi dat nhleL
46 diém dong suong thiét bi.

5. Hé s6 nhiét hién hiéu dung ESHF (Effective Sensible Heat Factor) Ehef
La ty sO gilta nhiét hién hidu dung cta phong va nhiét téng hidu
dung ctia phong:

Eper = st = Qur (4.33)
Qhe[ +Qacf Qt-'l'
Quer — nhiét hién hiéu dung cta phdng ERSH (Effective Room
Sensible Heat):

Qper = Qur + €ap. QhN (4.34)

Qs.r — nhiét an higu dung ctia phong ERLH (Effective Room Latent
Heat):

Qier = Qar + €57 Qun (4.35)
gpp — hé 88 di vdng (Bypass Factor):
Qun — nhiét hién do gié tuoi mang vao, W;
Qan — nhiét 4n do gié tuci mang vao, W.
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bBuong noi ST trén hinh 4.9 bidu didn hé s8 nhiét hién hiéu dung
€. NEN:

Que + e Qi
(Que + eppQun ) + (Qge + EgpQu)

Hé s6 nhiét hién hidu dung dang dé xac dinh diém dong suong S
khi ké dudng song song véi G — g, qua diém T. 8 chinh 1a giao diém
ena né voi dudng ¢ = 100%. Hinh 4.15 biéu dién sd &6 tudn hoan mét
¢Ap v cac hé s& nhigt hién va hé s8 di vong va cach xéc dinh cie diém
O0=Vvah,

Eher =

(4.36)

I

|
|
|
]
I
Nhi&t do ts 24°C

Hinh 4.15. Sa db tuan hoan mét cap véi cac hg s nhiét hién,
hé sd di vong va quan hé qua lai vai cac diem H, T, O, S.
6. Nhiét dd dong suong cta thiét bi

Nhiét d6 dong sudng ca thiét bi 12 nhiét d6 ma khi ta ti€p tuc lam
lanh hén hop khéng khi tai tudn hoan va khdng khi tuoi (¢6 trang thai
hoa tron H) qua diém V theo dudng &, thi khéng khi dat trang thai bao
hoa ¢ = 100% tai diém S. Diém S chinh 12 diém dong suong va nhiét d6
ts 14 nhidt dd dong suong ctia thiét bi (xem hinh 4.9).

Nhd hé s6 nhiét hién hidu dung ta cé thé xac dinh dude dé dang
nhiét d6 diém suong thiét bi trén 4m d&d (hinh 4.9). Khi da biét diém T
va tinh duge g,.;, ta ké dudng G g, sau d6 tit T ké dudng song song véi
dudng G &, cdt @ = 100% tai S. Nhiét d9 tg chinh 1a nhiét dé dong
sucng thiét bi cdn tim.

Bang 4.24 gidi thidu nhiét d6 dong suong thiét bi phu thude vao hé
s6 nhiét hién hiéu dung e, nhiét dé yéu cdu trong khong gian diéu
hoa t; va do Am yéu cdu trong khéng gian diéu hoa p;. Nhd bang 4.24
ta ¢6 thé tra duge t, d& dang ma khéng cin phai tién hanh céng viée
xdc dinh phite tap trén 46 thi.
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Bang 4.24. Nhiét do dong suong thiét bi phu thude hé sé nhiét hién higu

dung ., nhiét dd va dé am trong nha t; va o,

ty, °C{ orn % Xac dinh nhigt d& diém dong suong cla thiét b, °C
20 Epet 100 098 085 092 080 089 088 |
t, -30 -40 -60 -80 -10,0 —120 -200
25 Eper 100 098 09 093 09 087 08 0,85
t, -04 -10 -20 -30 -50 -80 -110 —-18.0
30 Eat 100 09 093 089 08 083 082 081
1 2,0 1,0 0 ~20 -40 -70 -100 —145
15 Ener 100 085 091 08 086 082 079 078 |
t 42 30 2,0 1.0 0 -30 -60 -130 |
40 Eper 108 094 089 086 083 08t 077 0,78
t, 6.0 5,0 4.0 3.0 2,0 1,0 -20 -100
20 |45 Epar 100 094 088 084 079 076 073 071
t, 7.7 7.0 6,0 5,0 3.0 1,0 -20 -80
50 Epet 100 097 088 083 073 072 070 088
t, 9,3 9.0 8.0 7.0 5.0 3,0 0 -55 |
55 Enet .00 097 082 083 078 071 087 065
t, 108 105 100 90 8,0 6,0 3.0 -45
60 Ehot 100 082 085 078 073 067 064 062 061 |
t, 121 115 110 100 80 7.0 5,0 3.0 -3.0
65 Eper 100 084 087 082 073 069 063 060 0,59 |
t, 133 130 125 120 11,0 100 B0 5,0 0
70 Epat 100 08 081 076 069 064 061 058 0,56 |
t, 145 140 135 13,0 120 110 100 80 2,0
20 Epet 100 098 086 084 0,93 088
t, -23 _ -28 -43 -57 -B0 -200
25 Ehed 100 096 084 090 088 084
t, 0,5 -10 ~20 -40 -60 —150
10 et 100 096 093 088 084 082 080 |
t, 29 2,0 1,0 -10 —-40 -70 -13.0
35 Ehet 1,00 095 092 08 082 080 077
t, 5,0 4.0 3.0 1,0 -10 -30 =120
: 20 Enet 100 094 089 086 081 078 075 074 073 |
21 t, 7.0 8,0 5,0 40 2,0 0 -30 -50 -850
a5 et 100 085 088 08 078 074 072 071 070
t, 8,6 8,0 7,0 6.0 4,0 1,0 0 -20 -80
50 Ehet 100 098 089 083 076 072 069 068 067
t, 10,2 100 90 8.0 6.0 4,0 1,0 0 -55
ss Epat 100 091 087 083 077 074 069 065 064 |
t, 117 11,0 105 100 90 8,0 6,0 3.0 ~35
60 Eper 100 083 08 078 072 066 063 061 060 |
i, 130 125 120 110 100 80 6,0 3,0 -15
65 Epat 100 084 08 081 073 088 062 059 057
t, 142 140 135 130 120 110 00 7.0 1,5
20 Lt 100 082 081 075 067 063 0,58 055 054
t, 154 150 145 140 130 120 100 7.0 35




t, °C | o, % Xac dinh nhiét d6 didm dong suong cda thist bi, °C
75 Epat 1,00 (0,86 Q.77 0,70 0,66 0.62 0,58 0,52 Q0,51
t 16,4 16,0 15,5 15,0 14,5 14,0 13,0 8,5 6,0
80 Ehat 1,00 0.83 0,73 0,65 0,61 ] 057 0,53 0,49 0,48
t. 17,4 17,0 16,5 16,0 15,5 150 14,0 10,5 7.0
21 (ge Enet 100 079 0688 060 052 047 046 045
t. 18.4 18,0 17.5 17,0 16,0 14,0 13,5 an
90 Eper 1,00 0,73 0,60 0,52 0,45 0,43 0.41
t, 18,3 19,0 18,5 18,0 17.0 16,0 13,0
95 Ehet 1,00 0,71 0,53 0,44 0,41 0,39 0,37
t. 20,2 20,0 19,5 19,0 18,5 18,0 16,0
20 Ehet 1,00 0,86 0,93 0,590 0,88 0,87
{e -16 -30 -850 -80 -120 -200
o5 £t 1,00 0,96 0,91 0,87 Q0,84 0,82
t, 1.3 0 -20 -—-50 -90 -150
30 Enei 1,00 0,97 0,93 0,88 0,83 0,81 0,79
t, 3.8 3,0 2,0 0 -30 -70 -—-140
a5 et 1,00 (.85 0,91 0,85 081 0,78 0,76
t 59 5.0 4,0 2,0 0 -30 -110
40 Epet 100 094 089 08 077 073 072
te 78 7.0 6.0 40 1,0 -30 =980
22 |45 Ernt 100 09 088 083 077 074 071 069
t, a.5 8,0 8.0 7,0 50 3,0 0 - 8,0
50 Enet 1,00 0,94 0,88 0,83 075 0,71 0,68 086 0865
t, 111 10,5 10,0 9.0 7.0 50 2.0 -10 -590
55 Epat 1,00 093 0,88 0,83 077 0,70 067 0,64 0,62
te 12,5 12,0 11,5 11,0 10,0 8,0 6,0 3.0 -3,5
60 | Enar 1,00 0,93 0,88 Q.78 0,72 0,66 0,62 0,60 0,59
t, 138 13,5 130 12.0 11,0 9,0 7,0 4.0 0
65 £hat 1,00 0,85 0.87 0,80 0,72 0,68 0,61 0.57 0,56
t, 15,2 15,0 14,5 14,0 13.0 12.0 10.0 7,0 2,0
70 Ehat 1,00 0,89 0,81 0,73 0,66 0,62 (.56 0,54 0,53
1, 16,4 16,0 15,5 15,0 14,0 13.0 11,0 9.0 4.5
2 Eret 100 087 0,93 089 087 086
tg -07 -20 -40 -70 —1400 -200
o5 Epet 1,00 0.96 0,81 0.86 0,84 0,83 082
t, 2.2 1.0 -10 -40 -70 -100 -150
" Eref 100 096 094 08 .084 081 079 078
t. 4.6 4,0 3.0 1,0 -10 -40 -80 -130
23 |35 Epet 1,00 0,96 0,91 (.85 0,81 0,78 .76 0,75
ty 8,7 g,0 5,0 3,0 10 -20 -50 -100
40 Epaf 1,00 0,95 0,89 0,82 0,76 073 072 071
1, 87 8.0 7.0 50 2,0 -10 -40 -85
45 - 100 095 088 079 075 072 069 068
i, 10,5 10,0 a0 7,0 5,0 3,0 Q - 6,0
0 Ehet 100 084 08 082 074 070 066 0865 084
ts 12,1 11,5 11,0 10,0 8.0 6,0 3.0 0 —4,0
55 Epyat 1,00 0,94 0,88 083 077 0,70 0,66 0,62 0,61
i, 13,5 13,0 12,5 12,0 1.0 9.0 7.0 4.0 -2.0
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tr, °C | or, % Xac dinh nhiét d6 diém dong suong cla thiét bj, °C
60 Epet 100 085 087 078 072 065 062 059 058
23 t, 149 145 140 130 120 100 80 5,0 1,0
o5 €t 100 088 080 075 071 066 060 056 055 |
t, 1861 155 150 145 140 130 110 B0 3.5
70 Epet 100 081 081 074 066 061 05 053 051 |
t, 173 170 1865 160 150 140 120 100 50
20 Eren 100 097 093 089 0,8 085 |
1, 0.2 -10 -30 -60 -100 -200
25 Ener 100 08 091 086 082 081 ]
t, 30 2,0 0 -30 ~70 -145
20 Epet 100 097 091 084 080 078 077
t, 56 5,0 3.0 0 -30  -70 -125
15 € ot 100 09 091 085 079 076 075 074
t 76 7.0 6,0 40 1,0 -20 -50 -95
40 €t 100 095 08 081 076 073 071 070
t, 96 9.0 8,0 60 30 0 -30 -75 |
2a |as Ehet 100 097 089 083 079 074 070 068 067
t, 11,3 110 100 80 80 6,0 3,0 0 -50
50 Enes 100 094 089 082 074 069 065 064 063
t, 13,0 125 120 110 90 7.0 40 1,0 -35
55 Shet 100 093 087 082 076 069 064 061 0680
t, 145 140 135 130 12,0 100 80 5,0 -1,0 |
50 Epat 100 095 087 077 0,71 0,64 060 088 057
t, 158 155 150 140 130 110 9,0 6,0 2,0
65 Ehet 100 088 081 071 065 059 056 055 054 |
t, 170 165 160 150 14,0 120 100 90 4,0
20 Epat 100 092 082 073 065 05 052 051 050
t 183 180 175 170 160 140 1t0 100 6,0 |
20 € par 100 097 083 08 087 085 084
t, 1,00 0 -20 -50 —80 —110 -16,0 o
o5 Eht 100 097 081 085 082 081 080
t, 4.0 3.0 1,0 -30 -60 —80 -140
30 Ehet 1,00 093 087 08 078 077 0786 B
t, 6,5 5,0 3.0 0 -40 -70 -120
35 Eres .00 097 092 087 084 078 075 074 073 |
ty 8,5 8,0 7.0 6.0 5.0 2.0 -20 —-40 -85
25 |40 Ept 100 097 . 080 085 079 075 072 070 069
ty 10,4 10,0 9,0 8.0 6,0 4.0 1,0 —30 -70|
45 Eyer 100 087 088 083 079 073 069 067 066
ey 124 120 110 100 90 7.0 4.0 1,0 -50
50 £ 100 084 089 082 073 068 064 063 062
t, 140 135 130 120 100 80 5.0 3.0 -3.0
55 Epet 100 084 088 083 076 068 062 060 059
t, 154 150 145 140 130 110 80 5.0 0
60 Enet 1,00 096 085 076 070 063 059 €57 056
t 167 165 180 150 140 120 100 &0 2,5
65 Siet 100 088 079 069 064 058 054 053 052
t, 180 175 170 180 150 130 100 B0 5,0
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1, °C | ;. % Xac dinh nhiét dé digm dong sudng cia thiét bj, °C
25 1., Ener 100 09 08% 073 063 058 053 050 049
t, 19,2 190 185 180 170 160 140 110 60
20 et 1,00 095 090 088 084
t, 16 0 -30 -80 —150
05 Eret 1,00 0,94 087 083 081 0.80
t, 4,8 3,0 0 -30 -—-70 -135°
10 Eno 100 0% 08 081 078 0,76
i, 7.2 6.0 4.0 1,0 -30 -115
35 Bt 11,0 09 084 078 078 074 073 072
t, 9.4 8.0 6,0 3.0 1,0 -10 -30 -90
0 | Enat 100 097 080 081 076 072 069 068
t, 114 11,0 100 80 6,0 3,0 -20 —80
o6 |as Epet 1,00 098 089 083 075 069 066 065 064
i, 13,2 130 120 11,0 9.0 6,0 2.0 —20 -45
50 Epat 100 09 09 081 076 069 066 0582 061
t, 14,9 145 140 130 120 100 80 6,0 —2.0
55 | et 100 095 08 082 075 067 063 059 0.57
t, 16,3 180 155 150 140 120 10,0 7.0 2,0
60 Ehet 100 083 08 076 089 062 057 055 054
t, 176 170 165 160 150 130 100 80 3.0
65 €t 100 080 080 070 063 057 053 052 051
t, 190 185 180 17,0 160 140 110 100 &5
+0 Epat 100 083 073 084 054 050 049 048 _ 0.47
t, 209 185 190 180 160 140 120 100 80
20 Cpar 1,00 09 090 086 084 0,83
t, 24 1,0 -20 -80 -100 150
o5 Ehet 100 098 089 08 0,81 080 079
1, 5,5 4.0 2.0 0 -40 -60 -135
30 Enet 100 095 087 081 078 076 0,75
i, 8,1 7,0 5,0 2,0 -10 -50 -105
35 Crer 1,00 093 o088 081 076 073 072 071
1, 103 90 8,0 6.0 3,0 ) -20 -80
40 Enet 1,00 099 081 08 078 0074 070 068 067
1, 123 420 110 100 80 6,0 3.0 0 ~-55
Enei 1,00 094 09 083 078 072 067 064 0,63
27 43 1 141 135 130 120 110 90 - 60 2.0 -4,
Erer 1,00 097 080 082 076 065 065 061 080
>0 t 158 155 150 140 13,0 11,0 90 6,0 -0,5
Crer 100 088 082 075 066 061 058 057 056
35 1, 172 165 160 150 13,0 110 80 6,0 2.0
Enet 1,00 090 082 077 069 064 0582 055 053
60 t, 186 180 175 170 160 150 130 100 45
Enaf 1,00 09¢ 08 075 069 D058 052 050 049
6% t, 198 195 180 185 180 180 13.0 100 6,0
Eret 100 084 074 068 063 057 053 049 046
0 t, 21,0 205 200 195 190 180 17.0 150 80
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7. Nhiét dj khéng khi sau dan lanh
Nhiét dd khéng khi sau dan lanh t, = ty ¢6 thé xac dinh duge d&
dang nhd bidu thic (4.36);

t, —t
. €pp = ———
ty —tg

to = ts + Epplty —tg) =ty (4.37)

Nhiét d§ diém hod trén ty c6 thé xac dinh nhd bidu thic:
Gty +Gqity
G
ty, tr — nhiét dd ngoai nha va nhiét d¢ trong nha, °C;
Gn. G, G — luu lugng khéng khi tudi, khéng khi tai tudn hoan va
téng, kg/s:

tg = (4.38)

G:GN"’GT, kgf‘s

- 8. Céc budc tinh toAn so dé tudn hoin mot cap
S0 d6 tudn hoin mét cAp véi che didm N, T, H, O, V, S véi cac hé s6
nhiét hién, hé s8 di vdng duge gisi thiéu trén hinh 4.10. Tinh toan so
d6 mot c&p duge thye hidn theo eac bude sau '
.— Xac dinh toan b nhiét thia hién va &n cla khong gian didu hoa
Qun Qony Qs Qany Quas Quny Quss Qon, Qsa va Qun, Qan do gi6 tusi mang vao.
— X4c dinh téng nhiét hién Q,. Q, bing tdng 7 thanh phin nhiét
hién néu trén.
~ Xac dinh tong nhiét 4n Q,. Q, bing tdng 4 thanh phéan nhiét 4n
néu trén. .
—Xac dinh Q,. Q, biing tdng nhiét hién va nhiét 4n hay bing 11
thanh phin nhiét hién v& 4n néu trén.
— Xéc dinh hé s8 di vong g4 (bing 4.22 va 4.23 trang 191).
Tinh e, &, va €. '
- Xac dinh di€m T (tr, 91), N (ty, o) va G (24°C, 50%).
~ Qua T ké dudng song song véi G — Enet CAt 0 = 100% & S, xéac dinh
dudc nhiét d9 dong suong tg.
— Qua 8 ké dudng song song véi G - g, cit dudng NT tai H, xac
dinh dudc didm hoa tron H.
—Qua T ké dudng song song véi G — & CAt dudng SH tai O,
Khi bé qua t8n th&t nhidt tit quat gié va ti dudng Ong gié ta b
0 =V 1a diém théi vao.
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Kiém tra hiéu nhiét 46 phong va nhiét d théi vao:
Atyr =ty — ty

N&u dat tidu chuin vé sinh Atyp < 10 K thi tinh luu lugng gié. Né&u
khéng dat yéu clu vé sinh (Atyy > 10 K) cAn thidt phai st dung cic bién
phéap khac dé giam hiéu nhiét d6 thdi vao (vi du diing sd d6 tuén hoan
2 cap ho#c sudi b8 sung) vi nhiét d6 thdi vao qua thép sé& anh hudng
dén siic khoé con ngudi.

Né&u thod mén yéu ciu hiéu nhiét ¢d thdi vao, ti€n hanh tinh toan
luu lugng khong khi qua dan lanh bing bidu thic:

_ Qper

1, = , Us (4.39a)
L2ty —t)(l - £gp)

_ Qu +€pQuy ,
L2.(ty ~t).(1—Egp)

L — luu lugng khéng khi, Us;

Q,..r — nhiét hién hiéu dung cua phong, W;

hoéc: I/s (4.39b)

to, tg — nhiét d6 trong phong va nhiét ¢6 dong suong, °C;
egr — hé s8 di vong. ]

Luu luong khong khi L cdn thit dé dap nhiét thia hién va dn cla
phong diéu hoa, d6 cung chinh la luu lugng khéng khi di qua dan lanh
(hosic AHU) sau khi dugc hoa trén. Tuy trong cdng thic (4.39) khdng c6
hé s6 nhiét hién hiéu dung nhung chinh nhd né ta méi ¢6 thé xéc dinh
duge nhiét do dong suong tg (trong bang 4.24) hodc trén dd thi.

Ning suit lanh clia hé théng diéu hoa khong khi ¢ thé duge tinh
kiém tra bing bidu thic:

. Qo =G{Ig~ L), kW
G — luu lugng khéi ludng khéng khi qua dan lanh, kg/s;
G=p.L, kg/s
p — khéi lugng riéng (mat d6) khéng khi p = 1,2kg/m?;
L — luu lugng thé tich ctia khéng khi, m¥s; '
L=Ly+Ly, Ifs

Ly — lugng khi tuci dua vao, I's;

L, — lugng khéng khi tai tuin hoan, I/s;

I;; — entanpy khong khi diém hoa tron = khéng khi vao dan lanh, kd/ke;

[y — entanpy khéng khi diém thdi vao = khéng khi ra khoi dan
lanh, kJ/kg.
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Vidud7

Mbt tod nha duge didu hoa khéng khi véi didu kién thist k& tp = 25°C,
Oy = 66%, Qe = 60kW, Q,; = 15kW, luu lugng khi tudi can thiét 1000Vs.
Xac dinh nhiét hién va &n cia khi tuoi mang vac Quy va Qun, Q,, hé s8
nhiét hién hi¢u dung, nhiét d6 dong suong tg va luu lugng khong khi L, G,
cho biét ty = 35,1°C, t = 27,1°C, oy = 57,2% d = 21 ,4g/kg (diéu hoa c4p 3
tai Ha N6i1).

Giai

Nhiét hién va &n do khi tuoi mang vio theo bigu thitc (4.21) va (4.22):
Qun = 1,2.Ly(ty — tp)
Qin = 3,0.Ly(dy — do)

Xac dinh trén 4m 46 ta duge dy = 21,4 g/kg; dq = 12,4g/kg.

Vay: Qv = 1,2.1000.(35,1 — 25) = 12.120W
Qux = 3,0.1000.(21,4 — 12,4) = 27.000W

— Téng nhidt hién va nhiét 4n:
Q. = 60.000 + 12.120 = 72.120W
Q: = 15.000 + 27.000 = 42.000W

— Nang suét lanh yéu clu:
Qo=Q =Qu+Q,=72.120 + 42.000 = 114.120 W = 114kW

— Xac dinh hé sé d1 vong egr trong bang 4.22 v6i dan lanh 4p dung
cho diéu hoa khéng khi théng thudng egp = 0,15.
— Xac dinh hé sd nhiét hién hiéu dung theo biéu thitc (4.34)
60.000 +0,15.12120

Eper = = 0,764
(60.000 +0,15.12120) + (15.000 + 0,15. 27000)

— Hé s8 nhiét hién phong:

By = 60.000 = 0,80
60.000 + 15.000
— Hé 86 nhiét hién tong:
&y, = 72,120 = 0,63

72.120 + 42,000

4.4.2. So d6 tudn hoan 2 cap

Trong cac truong hgp nhiét @9 thdi vao qua thdp, khéng hop yéu
cau vé sinh (At = ty ~— tv > 10 K), ngudi ta phai st dung s¢ d8 tudn hoan
2 cdp dé gidm nhiét d4 théi vio. Cé 2 phudng phap tuin hoan 2 ¢&p
biéu dién trén hinh 3.15 va 3.18 & chudng 3.
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Hinh 4.16 va bidu dién 2 s¢ d6 diéu hoa khéng khi tudng ing trén
a4m d8 nhim didu chinh nhiét dé théi vao va dé 4m trong phong.
I

2

che >

£ -
W N e
el

Nhiét 68 oty tr

Hinh 4.16. So d3 diu hoa khdng khi 2 cip d&8 didu chinh nhidt o thai vao t, > t,
nha hoa trén cip 2 gita T va O (xem thém hinh 3.15 va 3.186).

A

Am dung

A

Nhiét o by

Hinh 4.17. So d8 didu hoa khéng khi 2 ¢ip d& didu chinh d6 dm va nhiét do thai vao
{(xem thém hinh 3.17 va 3.18).

Theo so @8 biéu dién trén hinh 4.16: khi ra khéi dan lanh khéng
khi dat trang thai O, ngudi ta cho hoa trén véi Iugng khong khi tai
tudn hoan c&p 2 ¢6 trang thai T, duge trang thai V dé thdi vao phong.
Lucng khong khi tai tudn hoan chia ra lam 2 phén, cdp 1 va cdp 2:

Ly = Ly + Ly
Luu lugng khéng khi duge tinh nhu ca:
thl'

= is

L2ty —te Xl —€ge) |
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Sau dé xac dinh Ly
Ly=L-1Ly, Us
Tl gia tri chon ty = t; — 10 K ta tim duge diém V ndm trén dudong

OT la trang thai hdn hop giita L = Ly + Ly ¢6 trang thai O va Ly, c6
trang thai T.

Theo nguyén 1y hén hgp, ta cé:

V_O_ — LT?, — LTz - ty —tg
VT L, Ly+L tr —ty

Gidi cac phudng trinh trén ta tim duge L, Ly, va Ly, Ning suit
lanh @, xac dinh theo bidu thic:
Qo= G, .(Iy - L), kW
G, =p.L, = 0,0012L, , kg/s
p = 1,2kg/m® = 0,0012kg/]

3 day ta nhan th&y vi L, < L nén ning sudt lanh Qo gidm di doi
chit nhung nhu da phan tich & trén, t, thdp lam cho nang suat lanh
gidm. Hiéu sudt kinh t& ra sao cang cAn phai duge tinh todn kiém tra
thuc té,

Néu st dung sd d8 tai tudn hoan c&p 2 nhu biéu didn trén hinh
4.17, Itu lugng khéng khi L cang dude tinh nhu trén, sau dé chon
nhigt dg théi vao pha hgp (At = t; — t, = 10°C). Didm V théi vao c6 luu
lugng L 14 do luu lugng L, ¢6 trang thai O va luu luong L, ¢6 trang thai
H hoa trdn véi nhau.

L=L,+L,
Theo nguyén tic clia hdn hgp, ta lai co:
YO _ L, _ ty—t,

VH L, by —ty

Giai 2 phuong trinh trén, tim duge L, va L,.
Tinh nang suat lanh Q, giéng nhu trén.

4.4.3. So d& thing

8o do thing nhu di giéi thi¢u & chuong 3 phin 3.5.1 13 so dd lay
toan bg khéng khi tuei ngoai trdi dua qua dan lanh thdi vao nha va thai
ra ngoai khéng tudn hoan. Hinh 3.8 gidi thidu nguyén 1y clu tao cia so
dd théng va hinh 4.18 gisi thidu so dd thing biéu didn trén 4m dé.
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Nhiét dé
Hinh 4.18. $o d& thing bidu dién trén 4m dé

X4c dinh sd d8 thing theo cac bude sau:
— X4c dinh nhiét hién va nhiét 4n cha phong Q,; va Qq;.
— X4c dinh lugng khong khi (tuci) yéu cau Ly,
- Chon gia tri hé so di vong.
Tinh h# s4 nhiét hién hidu dung .
Qur + EprQny
(Qu +Epr- Q) + Qg + Q)
— X4c dinh nhiét @6 dong suang t,, sau dé tinh lugng khéng khi cin
thiét di qua dan lanh:
L — thf
() day c6 thé x4y ra 3 trudng hgp: L = LN, L>LyvalL <Ly Tasé
xét tirng trudng hop cu thé: '
a) N&u lugng khong khi L tim duge bang Ly thi cac k&t qua tinh
trén la ding va ¢ thé xac dinh tiép ndng sudt lanh Q,
Qo= Qn + Qs = (Que + Qi) + (@5 + Qun}
trong dé QhN Vé. QQN tinh theo LN‘
Xac dinh nhiét d6 khong khi khi ra khdi dan lanh t, bing nhiét dd
théi vao ty theo 3 cach khéc nhau;
Cdch 1: Ttt bibu thic (4.37) v6i nhiét @6 di vao dan lanh 14 ty chd
khéng phai ty, ta cé:
to = tg + gpp(ty — tg)

Ehat =
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Cdch 2: Vi O = V nén; :
Qn = L,23. Lty — ty)
Qs
1,23L
Cdch 3: Xé4c dinh trén 4m dé:

-

va: to =ty —

Xac dinh g, = — Qe VA €y = Qi+ E5rQuy
Qur + Q4 (Que +85: Qi) +(Qy + £Qu)
K8 £, qua T, cét o = 100% tai 8; ndi NS, cit o tai O =V, qua d6
Xé&c dinh duge tg = ty,.
b} N&u L < Ly véi AL = Ly — L.
Khi AL nhé cé thé chon ez 16n hon, vi dy chon dan ¢4 it hang dng
hon d€ vi chinh. N&u AL 1én phdi ding phudng phap sudi &m bé sung.
¢ Néu L > Ly, phai tién hanh phép tinh 12p. Khi tinh 1ip chon Ly = L
dé tinh toan Qun va Quy.
Néu xay ra trudng hgp ey khéng cit ¢ = 100% hodic ¢6 tg qua nhd,
cing phdi sit dung phuong phap siy b8 sung.
Vi du 4.8
Céan didu hoa mot phan xudng hoa chat ddc hai ¢6 n = 50 ngudi véi
lugng khong khi tuoi cho 1 ngudi 1a 151/s. Cho bigt phan xudng xay dung
tai Ha Noi, ty = 85,1°C, ¢ = 57,2%. Nhiét db yéu cdu trong phong t, = 25°C,
¢ = 65%. Bi&t tong nhiét hién cla phong 14500 W, t8ng nhiét 4n phong
3200W. Yéu cdu st dung s¢ d6 thing,
Gidi
Lugng khong khi tuoi it nhat cin:
Ly =n.l1=50.15 = 750V/s
Nhiét hién va nhigt #n do khong khi tudi mang vio:
wn = 1,2 Lg(ty — to) = 1,2.750(35,1 — 25) = 9090W
Qay = 8,0.Ly(dy — dy) = 3,0.750(20,6 — 12,4) = 17550W
Theo bang 4.22 chon hé s8 di vong ggr = 0,05 cho trudng hgp can
lugng khéng khi tusi nhiéu.
Xac dinh g

€t = Que +€a:Qun
Qup 85 Qe +Qy + e.Qy
- 14500 + 0,05.7020 - 0,785

" 14500 + 0,05.7020 + 3200 + 0.05.17550
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Ké g, — T tim duge diém S va xac dinh duge tg = 16,4°C.
Lugng khng khi d1 qua dan lanh:
Q et _  145000,05.7020

= = =1515Vs
12.(tp —t)(1-gge)  1,2.(25—16,4)(1—-0,05)
Ta th&y L > Ly do d6 phai 14y Ly = 1515V/s va tinh lai:
Qun = 1,2.1515.(32,8 — 25) = 14188 W
Qux = 3,0.1515.(20,6 ~ 12,8) = 35451 W
6 = 14500 +005.14188  _ (.,
152094 + 3200 + 0,05.35451
ty = 16,3°C (xéc dinh trén &m dd)’
Qe = 152054 =1533V/s

12—t -gg)  12(25-163)(1 - 005)
L ~ Ly = 1515Vs, ta c6 thé diing bai toan & day.
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CHUGONG

TINH CHON MAY VA THIET BI
cUA Hf THONG PIEU HOA KHONG KHi

5.1. KHAI NIEM CHUNG

Ngay nay, véi sy phat trién vugt bac chia khoa hoc k¥ thuat nén hé
théng diéu hoa khéng khi phén 16n dd duge ché tao thanh cic té hop
nguyen cum hoan chinh hodc cic t8 hop gon... vita dam bao chat lugng,
tudi tho, dé tin cay cao cua hé théng, ddn gidn duge hau hét cac cong
viée thigt k& tinh toan riéng 18 cac b6 phén rdi rac nhu may nén, thiet
bi ngung tu, bay hai, tiét luu... (nhy gisi thiéu trong tai lidu huéne din
thiét k& hé théng lanh [17]), déng thdi don gian duge rdt nhiéu céng
viéce 14p rép, cin chinh, van hanh, chay thi tai hién trugng.

5.1.1. Ba van dé cd ban

Khi thiét k& mét hé théng DHKK ngudi ta quan tAm cha yéu dén
ba v&n dé cd ban:

Védn dé thir nhdt: H¢ théng DHKK c6 pht hop véi cdng trinh hay
khong? Nghia 14 hé théng DHKK phai phat huy duge cac wu didm vi
han ché duge cie nhutge diém ciing nhu dap tng diy du cac véu cau cla
c¢dng trinh.

Vén dé thi hai: Nang sudt lanh cta h¢ théng DHKK ¢6 dap tng
khi van hanh & ch& d6 thuc t& tai cbng trinh hay khéng? Nang suit
lanh thue t& nay léch khdi niang sust lanh danh dinh ghi trén catalog
la bao nhiéu.

Vdn dé thiz 3: Hiéu suit cha hé théng didu hoa nay la cao hay
thdp. Tiéu t8n dign ning so véi cac hé théng khae nhu the nio.

Van dé thit nhat da duge trinh bay & chuong 2. Qua phian tich hé
théng didu hod va phéan tich cdng trinh ching ta c¢é thé chon duge hé
théng DHKK thich hgp nhat cho cbng trinh. Vi dyu d&1 v61 mat toa nha
vin phong cao ting nhé va trung binh ¢ thé chon kiéu didu hoa VRV.
Dé&i v6i toa nha van phong cao tAng 16n ¢ dién tich sin trén 20.000m®
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¢6 thé chon VRV hodc hé trung tAm nude. D81 v6i mdt phan Xugng san
xuft ¢6 thé chon may t8 hdp gon kidu nguyén cum giai nhigt nude UCT
cta Daikin; d61 v61 mét héi trudng, mat rap chidu hong ¢6 thé chon loai
L6 hop gon kitu 2 cum gidi nhiét gib...

Van dé thd hai s& duge dé cap chid yéu trong muc 5.1.4 va ca
chuong 5.

Van dé thi ba 1a van dé thoi sy néng bdéng hién nay vi tinh trang
thidu dién dang dién ra trén khép cA nude. Quy chuén xay dung ctia B
XAy dung ban hanh thang 9 nam 2005 [29] ch( y&u dé cap dén vige su
dung nang lugng ¢6 hid¢u qua trong cac tod nha vi chinh céac toa nha
van phong, khach san dang ngén qua nhidu dién, ma 50 dén 80% dién
niang phue vu che céc tod nha nay dung cho diéu hoa khdng khi.

5.1.2. H& sd lanh ¢, COP, EER va hé s lanh giam tai IPLV
Hiéu sudt thuc cta hé thong DHKK thuc chat 1a hé s& lanh thuce t&
cua hé théng khi lam lanh vao mua hé:
Ning suidt lanh hitu ich thu duge Q,, kW

e = e (5.1)
Dién nang tiéu tén N, kW

Codn hé¢ s6 bom nhiét khi sudi &m vao mua déng ¢ dude dinh nghia
nhu sau;

Ning sufit nhiét hitu ich thu duge @y, kW

o= (5.2)

Dién nang tiéu tén N, kW

Do néng sufit nhiét san ra d dan ngung bang nang suit lanh cdng
vél dién ning tidu t6n Q, = Q, + N nén:

p=e+1

Trong QCXD 09:2005 st dung hé s COP (Coefficient of
Performance) ctia ARI 550/590 1a hidu sudt cia hé théng. Trong mét sd
tdi lidu, ddi kha nguoi ta con st dung hé s& EER (Energy Efficiency
Ratio) 1a ty s& hidu qua nang lugng. EER c6 ¥ nghia giéng nhu COP. Khi
lam lanh, COP = ¢; c¢6n khi sudi &m bing bom nhiét, COP = ¢. Trong céc
catalog cia Nhat Ban thudng c¢6 thém ky hidu chéin cooling dé chi lam
lanh va heating dé chi bem nhiét, vay:
€ = COPooting (5.3a)
¢ = COPreuiing : (5.3b)
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Tuy nhién, COP chi phan &nh hiéu suit hé théng khi hoat dong
day tai. Trong khi d6 hé thdng DPHKK hau nhu hoat déng phan 16n thi
gian khong day tai. Theo théng k& cia ASHRAE (Hbi Lanh va DHKK
My) thi chi ¢6 1% thoi gian trong nam 1a hoat dong diy tii, con 42%
thai gian chay 75% tai, 45% thdi gian chay 50% tai va 12% chay & 26%
tai. Vi vay, mudn danh gia hiéu qua cta hé théng DHKK tét hon thi
phai diing hé s8 COP giam tdi COP,,. Tidu chudn ARI 550/590 cta My
ky higu COP,, theo chit viét tit ctia Integrated Part Load Valuc IPLY
(gia tri giam tai tich hgp) va dugce tinh theo cdng thite:

IPLV =0,01A + 0,423+ 0,45C + 0,12D = COP,, (5.4)
trong d6 A, B, C, D 1a COP 6 100%, 75%, 50% va 25% taj. Khai niém va
ky hiéu IPLV ctia ARI 550/590 dugc gilt nguyén va dua vao st dung
trong QCXD 09:2005. Ching ta c6 thé goi hé s§ TPLV 14 hé 56 gidm tai
(COP,» ho@c hiéu suit giam tai chia hé théng.

V61 hé s6 IPLV clia tiing hé théng DHKK ciing nhu vdi tudi tho ude
lugng ctia hé théng, ta ¢é thé gidi dude bai toan téi wu vé kinh t& va tim
dude hé thdng t81 uu v6i gia thanh thap nhat cho mdt don vi lanh (hoic
nhiét) san xuit dude. Vi thdng thudng hé théng DPHKK c6 vén diu tu
ban ddu cao thi tidu t6n dién nang cho van hanh lai ré, ¢on hé théng c6
von dau tu ban dAu ré thi tidu tén dién nang lai cao. Chinh vi vay hé
56 IPLV dugc sit dung rat nhiéu trong viée danh gia cac hd sd thau vé
x4y lap cac hé théng PHKK.

5.1.3. Cac nhan t& anh hudng dén hé s& COP va IPLV
Hé s8 lanh cta chu trinh Carnot duge xac dinh theo bifu thie:
TU
T =T,

COP. =g, = (5.5)
trong dé: T, — nhiét d& bay hoi tuvét d6i, K;
T\ — nhidt d§ ngung tu tuyét dsi, K.

Nhu vay, vé Iy thuyét, hé s lanh chi phu thudc vao nhiét d6 bay
hdl va nhiét dé ngung tu cua chu trinh. Gid s nhiét dé bay hoi cla
may diéu hoa la 5°C (T, = 278 K) va ngung tu 1a 50°C (T, = 323 K), vay
T, — T, = 45K va COP = 278/45 = 6,18 |

— Néu gift nguyén nhigt d6 ngung tu 50°C ma giam nhiét do bay
hai di 1 K (xudng 4°C) thi COP = 277/46 = 6,02, tuong dudng vii COP
gidm 2,6% (= (6,18 — 6,02)/6.18)),
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- Néu gilt nguyén nhiét d bay hai 5°C ma tang nhiét d6 ngung tu

lén 51°C thi COP = 278/46 = 6,04, tudng dudng véi COP gidm 2.3%.

 Nhung trong thue t& COP cdn phu thude rit nhidu yéu t8 khac nhu
chu trinh lanh su dung, méai ch4t lanh, kiéu may nén, kiéu dang thidt
bi bay hai, thiét bi ngung tu, thigt bi tidt luu, cée loai thist bi phu, hidu
sudt caa cac loai thigt bi d6 nhu bdm, quat, thap gidi nhiét, dudng 6ng
va didc biét 14 hé théng tu dong hoi va phudng phép didu chinh ning
sufit lanh ON-QOFF, tiét Iuvu hai hiitl, x4 hdi nén v& dudng hut, bién tin
hay k¥ thuat s6. COP ¢dn phu thuée rat nhiéu vao phudng phap lam
lanh tryc tiép hodc gidn ti€p. Ngoai ra, COP c¢on phu thudc vao quy
trinh gia céng, l4p dat hé théng, quy trinh van hanh hé théng c6 dam
bdo k¥ thuat yéu cau hay khéng va ca thdi gian van hanh hé théng. He
s6 COP s8 gidm dan theo nam, thang s dung.

Vi du, d&i v6i méi chat lanh thi COP cang cao khi ty s nén cang
thap, tinh chit nhiét lanh cing phd hgp, ¢6 kha ning trao ddi nhiét
16n, dd nhét déng thap. ..

D61 v6i may nén thi may nén tua bin va truc vit dang git vi tri ¢
COP cao nhat vi khong cé clapé hat va diy, loai trir duge tén that tist
luu, Cac may nén tuabin va truc vit ciing ¢6 nhiét d6 cubi tdm nén
th&p nhét. Sau d6 14 may nén xofin 8¢, rd to va cudi cung 14 may nén
pitténg. Chinh vi 1y do tift ki¢m niing lugng nén may nén pitténg cang
ngay cang bi loai ra khoi hé théng lanh va DHKK.

Phudng phap diéu chinh ning suft lanh bing bién tan va k¥ thuat
56 cung giup tidt kiém duge khoang 30% dién ning tiéu tén, nghia la
COP tang duge khoang 30% so véi kigu may ON-OFF truyén théng.

D61 véi may diéu hoa phong RAC va difu hoa gon PAC, hé s6 COP
thuc khi d& lap dat thanh hé théng khong khac nhidu lém so véi COP
cua may vi khdng c6 thém cac thanh phin tiéu thu nhiéu dién nang
nhu bdm nude, thap gidi nhigt, gis tuoi...

Nhung d61 v4i h¢ thdng diéu hoa khéng khi trung tdm nude thi
COP r&t cao cua chiller (dén 6,0) chua néi 186n nhidu diéu, vi néu COPypy
cua hé théng trung tdm nude tinh theo biéu thite (5.1) thi & diy phai
tinh nhu sau:
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-N,-N,-N _
COPyy = QN =N, - N, (5.6)
N, +N, + N, + N, + N, +N,

trong d6 Q, — Nang suét lanh ctia chiller: N, — Céng tiéu L6n cho
chiller; N, — Cong tiéu t6n cho bom nude lanh:; N, — Céng tiéu tén cho
bom nude giai nhigt: N, — Céng tidu tén cho quat thap giai nhigt:
N; ~ Céng tiéu téh cho quat dan lanh FCU, AHU; Ny — Céng tiéu tén
cho quat gié tudi hode PAU. Can d8i cac loal cdng tidu t&n dé dé duoc
COPyyy t81 vu cling 14 mot dé tai duge nghién cu tr 1au.
N6i chung IPLV bao gid ciing 1én hon COP vi chay ¢ c¢hé dé gidm
tai, hiéu suit caa may bao gig cling cao hon. Dic biét d&1 véi may
bién tan, COP dat dudc con cao hon nita khi chay ¢ ché dd giam tai.
L&y vi du so sanh gita may diéu chinh @, theo kidu ON—O I'[* vi kiéu
bié‘n tan cung chay ¢ chéd db Q, = 50% dinh mic véi t, = 5°C va
= 50°C. Ta th&y may ON—OFF gé& chay 50% thoi gian. Khi chay ia
chav day tai 100% nén COP gian nhu khéng d6i. Con may bién tin thi

nguge lai, chay voi Q, = 50% sudt toan bj thdi gian. Vi Q= k.lat. O
dan bay hoi va dan ngung, dién tich trao déi nhi¢t F 1a khéng déi. k
hau nhu khéng ddi ma Q, va Q. déu giam xubng con 50Y% thi Al viL
At, ciing giam duge 50%. Tinh ra nhigt dg bay hoi ting dudge 9K va
ngung tu giam duge 7,5K so vdi khi chay day tai, VA nhu vily thi COP
0 50% tai c6 thé tang t6i gin 20%.

5.1.4. Nhimg nhan t5 anh hudng téi ning suit lanh clia may PHKK

Nhitng nhén t& anh hudng t6i ning sudt lanh Q, cing gidng nhu
nhiing nhén t§ anh hudng dén COP, dé 1a nhiét dd ngung tu va nhiét
d6 bay hoi ma dudng Q, = f(t,, t,) duge goi 1a cac dudng dice tinh cda
may nén. Ngoai ra, d6i v6i mot may DPHKK cu thé véi ning suit lanh
danh dinh cho trong catalog thi ndng sudt dé con c¢6 thé ting hode
giam theo diéu kién lap dat (vi du chiéu dai duding 6ng ga, chénh léch
dd cao gilta dan néng va dan lanh...) hodc theo diéu kién van hanh
nhu nhiét dé qua lanh léng, nhi¢t dd qua nhiét hei hat, luu Ivgng gia
qua dan lanh Hi, Med, Low... VA L&t nhién ning sufit lanh ctia may
cing didn din gidm di theo ndm, thang st dung. Hinh 5.1 giéi thi¢u
nhing nhan t& dnh hudng dén nang suit lanh Q,.
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Nhiing nhan t& anh hudng
dén ning suit lanh Q,

\

Nhiét d& ngung tu t,

Nhiét dé bay hai {;

Cac nhan 16 anh hudng khac

Thudng dudc hidu thi gian
tiép qua:

— Nhiét d& khéng khi vao
dan ngung giai nhiét gid,
hoac

— Nhiét d6 nudc vao binh
ngung giai nhiét nudc

Thuang dugc biéu thi gian
tigp qua:

- Nhigt d8 khang khi vao dan
bay hoi lam lanh truc tiép
hodc nhiét dd khé, udt trong
nhava

— Nhiét d& nudc ra khdi binh

- Chiéu dai dudng 8ng ga
va chénh léch dd cao gilta
cum dan néng va dan lanh

- Luu lugng gié qua dan
Low, Med, Hi...

— Luu lugng nude lanh qua
FCU...

bay hai lam lanh nudc...

Hinh 5.1. Nhirng nhin t& anh hudng dén ning suat lanh Q,

Do nhiét dé ngung tu va nhiét d6 bay hoi khong thuan tién cho
ngudi st dung nén nhiét d6 ngung tu thudng duge bidu thi gian tiép
qua nhig¢t d6 khdéng khi vao dan ngung giai nhiét gié hodc nhiét do
nudc vao binh ngung giai nhiét nude véi dé tang nhiét dd trong binh
ngung tir 5 dén 5,5 K va nhidt d6 bay hdi thudng duge bidu thi gian
t1ép qua nhigt dd kho, ust trong nha (col trang thai khéng khi nay la
trang thal khéng khi di vao dan bay ha tryc tiép), hoac nhiét dé nude
ra khoi binh bay hoi Iam lanh nude (bang 7°C) véi d6 giam nhiét do
trong binh 1a 5K (tuong dudng nhiét d6 nudc vao 1la 12°C).

5.1.5. Dinh nghia mdt s loai ning suat lanh

a) Ndng sudt lanh danh dinh Q,,

Ning suit lanh danh dinh la nang suét lanh cia may DHKK cho
trong catalog thugng mai. Ngay nay, chd y&u nguoi ta tinh nang suit
lanh danh dinh theo ASHRAE ctla My. I1Au hét cac catalog cia My,
Nhat va cdc nube khac déu cho nang suit lanh danh dinh cta may
DHKK theo tiéu chuin ASHRAE. Do ASHRAE s dung nhidt da
Fahrenheit (°F) nén chuyén sang thang nhiét d6 Celsius (°C) ¢6 sai léch
chut it nhung khéng dang ké. Tuy theo thiét bi ngung tu va bay hoi ma
¢4 cac diéu kién van hanh khac nhau. Bang 5.1 giéi thiéu cac ch& df
tidu chuén dé tinh nang suit lanh danh dinh. P8&i véi chde may lén
thudng cé catalog ky thuat véi bang ning suit lanh d cac ché dd van
hanh khac nhau, Khi d6 cé thé tra ning suit lanh thuc tit bang trong
catalog ky thuat,
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Bang 5.1. Cac diéu kién van hanh tiéu chuan
dé tinh niang suat Ianh danh dinh Q,,

b) Ndng sudt lanh thue Q,,

Nang suét lanh thue Q, la ning suét lanh san ra d diéu kién van

Kidu méy BHKK . Digu kign van hanh
Vi dy cho kigu may digdu hoa tigu chuan |
Kiu thiét bj Kigu thist bj khéng khi cy thé Cho thigt hi | Cho thist
ngung tu bay hoi ngung tu bi bay hai
Gid Gid - May didu hoa ciia s3 ty = 35°C t; = 27°C
(Dan  ngung |(Da&n bay hai lam |- May diéu hoa 2 cum {t, = 50°C)" -l1.J =19,5°C
gidi nhiét gi6) | lanh khong Khi truc| _ May didu hoa nhidy cum {hoac 19°C)
tiep) — May didu hoa I&p mai
— May diéu hoa VRV
— May diéu hoa dan ngung @t xa
(&t cd déu 13 loai dan bay hoi truc
ti€p va dan ngung giai nhigt gio)
Nudc Gio — May diu hoa nguyén cum gidi [t,, = 35°C |1, = 27°C
(Binh ngung  [(Dan bay hdi lam |nhigt nude {t,; = 30°C}" [t,, = 19.5°C
giai nhist lanh khéng khi truc |- VRV giai nhidt nudc {notic = 19°C)
nuéc) tiép)
Gid Nudc — May lam lanh nudc gidi nhiat]t, = 35°%C t, = 7°C
{Dan ngung (Binh bay hoi lam|9ié (Air Cooled Water Chiller {t, = 30°CY" |{t, = 12¢Cy
gidi nhiét gié) | lanh nudc) ACWC)
Nudc Nudc - May 1am lanh nudc gl nhigt|t,, = 35°C  |t, = 7°C
(Binh ngtmg | (Binh bay hoi lam [NUIC  (Water  Cooled Water g = 300" |, = 12°C)"
gidi nhigt lanh nudc) Chiller WCWC)
nuoc)
Ghi chu: ty — nhiét d& khéng khi ngoai trai = nhiét dd vao dan ngung
t; - nhiét dé khang khi trong nha = nhiét d6 viao dan bay haj
Lt~ nhiét d& udt cla khéng khi trong nha
tur. tuz — Nhigt 36 nude giai nhiét vao va ra khdi binh ngung
tiy. by — nhigt 6 nudc lanh vao va ra khéi binh bay hoi
13-85 liéu phu d& tham khio.

hanh thyc. Vi du may PHKK kiéu gié/gi6 ¢ ning suiit lanh 3,5kW
(12,000 Btu/h). N&u lip diat § Nhat Ban, nhiét d¢6 mua hé 1a 28°C thi
nang suft Janh thyc s& lén hdn 3,5kW, con ndéu dem lap dat &
Ardp Xédt vdi nhiét doé mua hé 40°C thi nang sudt lanh thuc s& nho
hon nang sudt lanh danh dinh. V4i ciing cin phong rong nhu nhau,
néu ldp & Nhat Ban thi thita lanh, con 14p & Arip Xéut thi thidu lanh,
Chinh vi vay khi thiét k& hé théng PHKK, ngusi k¥ su phai lya chon
ding dén duge cac théng sd ngodi nha va trong nha ban diu dé xac
dinh diing dn ché d6 lam viée thuc ciia may.
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K&t hgp véi cae nhan t& anh hudng khéac nhu chidu dai dudng dng
ga, chénh léch d6 cac gita dan néng va dan lanh... ta c6 thé xac dinh
dude nang suit lanh thue cia may PHKK theo bidu thic:

Qow = Qun- 00150t (5.7)
trong d6: Q, — nang sudt lanh thuc;
Quv —nang suit lanh danh dinh;

a; — h¢ 58 hidu chinh do sai l¢ch v& nhigt d6 ngung tu (hay gian tidp
la nhiét 46 khong khi ngoai nha hodc nhiét d6 nude vao binh ngung);

oy — hé s& hidu chinh do sai 16ch vé nhiét d6 bay hoi (hay gidn tiép
1d nhiét d¢ khéng khi vao dan lanh hodc nhiét d6 nudc lanh ra khéi
Lhiét bi bay hoi);

@, — hé s6 hi¢u chinh do chidu dai dudng &ng ga va chénh lach d6
cao g1a dan nong va dan lanh.

Ching ta s& ti€n hanh tinh toan nang suit lanh thuc cho ting
tridng hap cu thé da néu d bang 5.1.
¢) Ndng sudt lgnh yéu cdu Q,,

Ning sudt lanh yéu cau 14 ning suil lanh clia mét phong didu hoa
hodc cua mét cdng trinh duge xace dinh théng qua viée tinh toan eén
bang nhiét 4m theo cac didu kién trong nha va ngoai tréi ciing nhu céc
didu kién van hanh cla céng trinh, k¥ hiéu Q,,., kW. Khi chon may cin
thoa man yéu cau: |

Qo = Quu- 0ty .0ty 05 2 Qg (5.8)
d) Ning sudt lanh danh dinh yéu céu Q,y,,;,
K&t hgp hai biéu thic (5.7) va (5.8), ta c6:
Qoye

o) .0, .0y

QUNmin = (5.9)

Néang sudt lanh danh dinh y&u ciu la néng sudt lanh danh dinh td1
thiéu ma may phai dat d€ ddm bao didu kién vi khi hau tinh toan, ky
hi¢u Quyins kW. C6 theé tinh toan theo bidu thiie (5.8) hodc (5.9).

5.2. TINH CHON MAY BHKK PHONG RAC (GIO/GIO)

May diéu hoa phong RAC (xem hinh 2.2 =+ 2.6) 14 loai clia s8 hosc 2
cum @, nang suat 7kW. Theo biéu thie (5.7) vA qua nghidn ciu cae
catalog cta cac hing khdc nhau, cac hé sd hidu chinh c6 thé 1ay theo
cac hinh ti 5.2 dén 5.4.
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1.1
ity
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Chiéu dai éng ga L

Hinh 5.4. H& s& hiéu chinh ¢, do chiéu dai dudng &ng ga
va chénh léch d cao gilra dan néng va dan tanh

Theo cac hinh trén, o, sé giam khi nhiét dé ngoai nha tang, o, sé
giam khi nhiét dé phong gidm va «; s8 giam khi chiéu da dudng éng ga
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ting, dd cao chénh léch gida 2 dan tang. D& véi may difu hoa phong
RAC, chicu dai dudng 8ng ga khéng nén dai qua 5m va chénh léch d
cao gitta 2 dan khéng nén qua 3m. P& véi may diéu hoa ctta s8 o, = 1.

Vi du 5.1 ‘

Néng sudt lanh yéu cdu cia mét phong didu hoa Q,,, = 5kW. Nhist
d$ thiét ké trong nha 1a 22°C, ¢ = 50%, nhiét dd ngoai trdi ty = 40°C.
Hay chon méy di€u hoa 2 cum thich hgp. Cho biét chidu dai dudng éng
ga la bm, chénh léch dé cao gita 2 dan 12 3 m.

Giai

Vi may diéu hoad RAC khéng cé catalog k§ thuat nén chi cé nang
sudt lanh danh dinh cho trong catalog thusng mai. Cin o vao didu
kién van hanh va lap dit da cho, tra cac hé s6 hidu chinh trén céc hinh
tir 5.2 dén 5.1 ta cé:

o, = 0,95, a,=0,85; o, =007

Theo biéu thite (5.8), ta cé:

Qo}.c _ 5,0
Qonmin = =
O 0y .0 0,95.0,85.0,97
Theo bang 2.2 chon duge may diéu hoa Daikin 2 cum FT60GAVE/

R60GV1 dién 1 pha, 220V, 50Hz niing suit lanh danh dinh Qg = 6,40kW
(21.800 Btu/h) thoa man diu kién 14n hon 6,38k W,

= 6,38kW

G d4y ta thdy, néu khéng tinh t6i cac hé s& hiéu chinh, véi Qo = DKW
ma chon may FTS0GAVE/RS0GV1 véi Qg = 5,3kW 13 khéng 40 nang
suit lanh.

Vi du 5.2

Mot phong hanh chinh ¢6 ndng suit lanh yéu cdu Q. = 5kW,
nhidt dé ngoai nha 35°C, nhiét do trong nha 27°C, nhiét do udt trong
nh# 19,5°C. Lip dan néng cao hon dan lanh 5m, chiu dai 6ng ga 15m.
Tinh chon may diéu hoa. '

Giai
Tuong tu nhu vi du 5.1,
Tra dé thi duge o, = 1,0; @, =1,0; o, = 0,875.
5,0

min - = 5!71kw
Qox 1,1.0,875

Trudng hop nay vén phai st dung may FT60/R60 vi may FT50/R50
van thiéu lanh.
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5.3. TINH CHON MAY DIEU HOA GON PAC

5.3.1. May diéu hoa gon PAC giai nhiét gi6 (gid/gié)

May diéu hoa gon PAC (xem hinh 2.1) gi6é/gié gdm céc loai nhtt loai
nguyén eum lap mai, loai 2 hodc nhiu cym cé &ng gié va khéng ¢6 dng
g16, loai dan ngung dit xa ning suét lanh ¢6 thé dat t4i hang tram kW.
Thuong cac loai may diéu hoa gon PAC déu cb catalog k§ thuat di kém
nén c6 thé tra duge nang suit lanh thyc t& theo bdng tuy thudc vao ché
dd van hanh thuec.

Trudng hgp khéng cé catalog k¥ thuit ta c¢é thé tinh ning sufl
lanh thyc t ning suit lanh danh dinh nhu sau:

— Hé s8 hiéu chinh «, 14y theo d& thi hinh 5.5.

— Hé s& higu chinh a, 14y theo 45 thi hinh 5.6.

~ Hé s8 hiéu chinh a, 1ay theo d8 thi hinh 5.7. Py la cac hé so
hiéu chinh tinh to4n tit catalog k¥ thuat ca may diéu hoa 2 cum hode
3 cum (1 cum lanh + 2 cum dan néng) ky hidu FD c6 éng gid clua
Daikin. T4t nhién, khi 4p dung cho céc loai may khae cé thé c6 sai s6
nhit dinh nén chl nén coi 14 edc gid tri dinh huéng. P61 véi may
nguyén cum lap mai, hé s8 a; = 1,0. Theo catalog cia may FD, o, khong
phu thude vao chénh léch chidu cao 14p dat ma chi phu thude chidu dai
ong ga. Nhung chénh léch chiéu cao giita 2 dan t&i da cho phép 1a 30m.
Tuy nhién, a4 lai phu thude vao ky hiéu ciia dan néng.

1.2

©*y
1.1 e

L' il St il

09

0.8

1
1
1
I
1
I
|
|
I
I
I
|
I
|
3
L
1

0.7

20 25 30 33 40 45 50 52°C

Nhiét @6 ngoai nha ty

Hinh 5.5. H& s higu chinh r, cho PAC gio/gié
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0.7 | '
20 2 22 23 24 25 28 27 28 29 30 31 3¢
Nhiét &6 trong nna t;, “C
Hinh 5.6. Hé s hiéu chinh o, cho PAC gié/gié
1,00 e
“2x Tt re-- I St o P B
= 1
0.9 ““':a"‘;% ]
0,90 e
\"N\_\_I %"*\.‘_‘
0.85 e e 3
"-\ 4
0.80 | i | s
5 10 15 20 25 0 35 40 48 50 55 L -= €5  70m
Hinh 5.7. H¢ $6 higu chinh a, cho PAG gid/gié
=) T TP Hiéu chinh nang sudt sudi

b) Hé s& hiéu chinh la nhu nhau khi dan nén
lanh, Chiéu cac t8i da gilta 2 dan néng lanh la 30m

Hiéu chinh ning

suat lanh.

¢) Phuang phap tinh nang suat lanh xem cac vi du di kém.
d} Tuong Ung clia cac dudng diac tinh 1, 2, 3, 4. 5 di vdi cac kidy may:

g dat cao han hay thdp hon so véi dan

1 2 3 4 5
RYY110U.¥1.V1 R100TU.Y 1.1 RUOBK ¥ R71IU.Y1.v1 RUOBK. Y1 j*
RY100FU. Y1 RY100FU Y1 RU1GK.Y1 R125FU Y1 |
RY125FU.Y1 R200KU.¥1 R250KU.Y1 RY71FU.Y1.V1 ‘
RY200KU. Y1 R250KU. Y1 RY125FU.Y1 .

VE: 1 pha, 220V, 50, 60Hz: V1: 1 pha, 50Hz; ¥1: 3 pha 380V, 50Hz

Vi du 5.3

Hay tinh chon may diéu hoa PAC gidi nhiét gi6 c6 8ng gis6 cho méot
sic¢u thi tai Ha Ngi. Piéu kién ngoai nha lay theo diéu hoa cdp 3. Nhiét
d§ trong nha ty = 27°C, t, = 19,5°C, dudng Sng ga dai 60m, dan néng
ddt cao han dan lanh 20m. Nang suit lanh yéu clu Q. = 149kW.

Giai

C6 thé dinh hudng chon 3 may kidu FD20KY1. Méi dan lanh ¢6 2 dan
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néng RUL0OKY1 di kém. Nang suit lanh danh dinh Q. = 59,3kW/may
(xem bang 5.2).
Tra clc hé s6 higu chinh: -
o = 1,0 vi ty = 35,1°C ~ 35°C (didu ki¢n didu hoa cap 3 & Ha Noi)
oy = 1,0 vit, = 27°C,
oy = 0,875 vi du dinh sl dung dan RU10KY (duong dac tinh s6 3)
Vay néng suit lanh danh dinh min yéu ciu la:

Quse 9
(QUNmin = _"“L"‘_ = '_“Ii‘— = 170,3kW
0.0y .0ty 1.1.0,875

So sadnh:  Quy=13.59,3 = 177,9kW thoa man > QoNemin = 170,3kW

Vi dy 5.4
Hay tinh chon mdy diéu hoa PAC gidi nhiét gié, c6 dng gié cho 1
phong may vi tinh tai Ha Nbi, difu hoa c&p 3 ¢6 tn = 85,1°C, nhigt @
‘trong nha 20°C, nhiét do uat 14°C, dudng ong ga dai 60m, dan nong dat
cao han dan lanh 20m. Nang sudt lanh yéu cdu 149k W.
Giai
a) Gidi theo catalog thuong mai (bang 5.2)
a, = 1,0 vi ty = 35,1°C
oy = 0,845 vi ty = 20°C (tra dd thi hinh 5.7).
oz = 0,875 vi du dinh s dung dan RU10KY1.
. _ 149 _ -
vay: Qoo = o507~ 2015kW
Qua két qua nay ta thiy 3 may FD20 khéng @1 ning suit lanh nda.
Néu ding 4 may FD20 sé ¢6: Qon = 237,2kW 14 qua thiia.
Néu ding 4 may FD15 6 c6: Qon = 4.48,6 = 194,4kW thi hoi thidu,
Nén dling phudng an 2 may FD20 va 2 may FD15 thi hgp 1y hon:
on = 2.(69,3 + 48,6) = 215,8kW thoa min > Q... = 201 5kW
Ghi chii: O day khéng phai tinh lai vi dan néng RUOS ¢6 cung dic
tinh v6i RU10.
b) Gidi theo catalog ky thudt (bang 5.3 va 5.4)
Do ¢6 bang nang sudt lanh nén khong cin phai tinh «, va «, ma ¢é
thé tra truc tidp & bing véi tp = 20°C va ty = 35°C véi luu lugng gi6
danh dinh (hang giiia) ta cé:

Véi FD15 dudge Q, = 41,2kW
FD20 duge Qo = 50,2kW

Cac gié tri trén nhan véi o, dude Qg
FD15 ch Qo = 41,2.0,875 = 36,05kW
FD20 ¢ Qo = 50,2.0,875 = 43,92kW

Véi phuong 4n 2 méay 15 va 2 may 20 ta cé:
Qo = (36,05 + 43,92).2 = 160,8kW, thoa min yéu célu 1dn hgn 149kW.
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5.3.2. May diéu VRV giai nhiét gio
May diéu hoa VRV giai nhiét gi6 1 loai mdt dan néng véi nhiéu dan

lanh cta Daikin., San pham cung loal cia cac hang khac ky higu VRF.

T4t ca cac loai may nay déu c6 catalog k¥ thuat do d6 khi thiét k& phai

tinh hiéu chinh nang suét lanh theo ding chi d4n. Néng suét lanh thue

cua mdi dan lanh cing nht ciia dan néng déu dudc tinh higu chinh.
Nang sudt lanh ctia dan néng duge tinh hiéu chinh nhu sau:

Qo = Qon- 0.0 00501

trong dé:

o, — hé s6 hidu
chinh theo nhiét dé
ngo&i nha (hinh 5.8);

a, - hé s6 higu
chinh theo nhiét do
trong nha (hinh 5.9);

ay; — heé s0 hiéu
chinh theo chidu dai
dudng 6ng ga va chénh
léch dd cao gida 2 dan
(hinh 5.10);

o, — hé& s6 hiéu
chinh theo ty 18 két
ndi dan lanh/dan néng
Qo Qo (hinh 5.12);

11
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Nhiét dd ngoai nha ty, °C

Hinh 5.8. Hé s& hiéu chinh a,
cua may digu hoa VRVIll Daikin
(Ghi chd: Khi nhiét 48 ngodi trdi bang va nhd hon 35°C thiw, = 1,0
sau dé giam tuyén tinh a = 0,967 4 49°C)

Qon: — tENg néng suat lanh danh dinh cua cac dan lanh
Qon, — nang suit lanh danh dinh cua dan néng.
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NWhiét 36 trong nha t, °C
Hinh 5.9. Hé s& hiéu chinh a, ciia may diéu hoa VRVIIl Daikin
(Ghi cha: Khi t; nhé hen 27°C, a4 12 mét dudng cong, con khi t; 18n hon 27°C, a, 14 dudng thang



a) RXYQ16PY1, YL
1. Rate of change in cooling capacity 2. Rate of change in heating capacity
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b)RXYQ18PY1, YL / RXYQ26PY1, YL / RXYQ28PY1, YL / RXYQ30PY1, YL,
AXYQ38PY1, YL/ RXYQ40PY1, YL/ RXYQA42PY1, YL/ RXYQ44PY1, YL

1. Rate of change in cooling capacity 2. Rate of change in heating capacity
H = H
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Hinh 5.10. He 56 higu chinh a, clia mét s& dan néng VRVl Daikin
a) Dan 16HP (RXYO16F‘Y1 YL}, b) Dan 18, 26, 28, 30, 38, 40, 42, 44 HP {vi du TXYQ44PY1, YL}
H, — chénh léch d& cao khi dan ncng d trén, m, max 50m.
HM chénh léch d¢ cao khi dan néng G auct m, max 90m.
L — chiéu dai dudng éng ga tuong duong, max 190m. Cach tinh chiéu dai dudng 6ng ga xem
hinh 5.11 va bang 5.5.

Chigu dai Chiéu dai
tuding dugng L1 tudng duang L2
| l |
| 80m | 40m |

r—_/T'D

— L]

Ong hoi: téing ca_/L-i‘_—*]
) A - 3

Ong long: tigu chuan

Hinh 6.11. Cach tinh chigu dai tiong ducng téng
Ghi chu: Néu dudng 8ng hdi [3p dung cd tidu chudn thi Ly = L, + Ly =80+ 40 = 120m
Néu duéng 6ng hgi doan L, tang l1&n mot c3 thi L = e.L, + L;. H& s8 hidu chinh = xem & bang
5.5 cho VRV 11| Daikin.
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Bang 5.5. H& s0 hiéu chinh chiéu dai tudgng duong € cta VRVIII Daikin
khi duéng éng hdi ting 1én mét cd

Céng suét dan 5 |8 [10[16 [22 [12[1825]20 [46] 4850|5254
néng HP 14 | 28,30 | 32 |

[ 24 | 38,40 | 34

e 36 | 42,44
. 05|05 o5los5]05|- [os Jos|- |- |- [-]-

Ghi chu: Cac loai dan néng 12, 14, 24, 36, 46, 48, 50, 52 va 54 HP chi dung &ng tiéu chuin
khong lang ¢d.

Vidub.5

Hay xdc dinh chiéu dai tuong dudng may VRVIII Daikin 18HP
theo hinh 5.11, chiu cao chénh léch Hp = 30m cho 2 trudng hop:

a) Pudng éng hoi tidu chuiin & = 28,6mm (xem bang 5.6).

b) Dudng 6ng hai ting mot ¢d @ = 34,9mm,

Xdie dinh a, cho ca 2 trudng hgp trén.
Giai

Chicu dai tuong ducng:

a)b,=L,+L,=8Im+ 40m = 120m

b) L,y =c.l,; +1.,=0580+ 40 = 80m

H¢ 88 hitu chinh q,, tra dé thi hinh 5.10 duge:

a) Véi L, = 120m, Hy, = 30m duge o, = 0,835.

by Véi L, = 80m, H, = 30m dude oy = 0,88. R6 rang rang, khi tang
dng hoi 1én mét ¢d 8ng thi niang sudt lanh dude cai thién, ting thém
khoang 4,5%.

Bang 5.6. Kich thudc dudng dng ga tiéu chuan cia may VRV

[Congsuatdan 15 |8 10 112 |14 [18 [24 [ 2632 | 363840424446
néng HP 18 20 78, 34 48 50 52 54

; 29 30
Grghol, mm | 15.9 | 191 | 222 | 286 | 286 | 286 | 349 | 349 1413
Ongléng, mm | 85 |85 |95 | 127|127 | 159 | 155 | 191 19,1

Hinh 5.12 gi6i thiéu hé s6 higu chinh o, theo ty 1& k&t ndi gitia dan

lanh va dan néng:
oy = HQun/ Quna)

trong d6:

Qo — téng nang suét lanh danh dinh cta cidc dan lanh lip dat
theo dan néng;

Qon, — ndng suit lanh danh dinh etia dan néng;

(QuxfQons) cao nhat cho phép da1 véi VRVIII 1a 1,30 va thdp nhat
la 0.50.

196



1.1
Qq

1.0 [rmmqmmmmmsf e

08 A

0.8

0.7

0.8

0.5

05 06 07 08 09 10 11 12 13
: Ty 1& k&t 181 Qo iCion

Hinh 5.12. Hé s& hiéu chinh a, theo ty 1§ két néi giita dan lanh va dan néng Q_/Q_,

Vidu 5.6

M6t phong di€u hoa tai Ha Néi duge thidt k& theo ché do6 ty = 35°C,
tr= 27°C, ty, = 19°C. Sau khi tinh toan duge Q. = 42kW, tam chon dan néng
RXYQI8PY1,YL cong suit 18 HP ning suil lanh danh dinh Qg = 49,0k W.
Phuong an ldp dat nhu hinh 5.11 vdi 3 dan lanh kiéu gidu tran cé ong
g6, nang sudt lanh 14,5kW + 14,5kW + 23 0kW. Dan néng dat cao hon
dan lanh 30m. Poan L, (tit dan nong dén refnet ddu tién) 1a 80m. Poan
L, cha tat ca cac dan lanh 12 40m. Hay .xac dinh n&ng sudt lanh thuc
cla ting dan va cta dan néng. Dan 14,5kW c6 ky héu FXMQ125MAVE
va dan 23,0kW ¢6 ky hiéu FXMQ200MAVE.
Giai

Chon céc hé s8 hiéu chinh:

— Do ty = 35°C =ty danh dinh nén chon «, = 1,0.

— Doty =27°C = t; danb dinh nén chon a, = 1,0.

~ Do céc dan ldp dat gidng nhau, ¢6 chidu dai dudng 8ng ga giéng nhau
(gibng vi dy 5.5) L, = 80m, £ = 1,0 L, = 40m, L, = 120m nén o, = ,835.

~ Do ty 18 két n8i Qu/Q, = (11,5 + 14,5 + 23.0)/49.0 = 1.06

Tra d6 thi hinh 5.12 duge o, = 1,01.

Ning'suft lanh cia cac dan lanh dugdc tinh theo biéu thie (5.9).

D6i v6i dan lanh 14,5k W:

oy = 14,5.1,0.1,0.0,835.1,01 = 12,2kW
D6l véi dan lanh 23,.0kW:
Qun = 23,0.1,0.1,0.0,835.1,01 = 19,4k W

Téng nang suit lanh cia cac dan lanh 12,2.2 + 19,4 = 43,8k W. Diy ciung

chinh la n&ng sust lanh thue ctia dan néng Qo = 43,8kW < Quy = 19,0kW.
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Tuy nhién ning suft lanh thue thod mén didu kién 16n hon Qove = 42kW nén
6 thé st dung dan 18 HP.

Mot 86 luu ¥ khi tinh ndang suét lanh cta VRVIII cia Daikin:

1. Cée d6 thi (hinh 5.10) dung dé tinh ning suit lanh cho dan lanh
8 ning sudt lanh max, téc d6 gié cao nhit va thermostat & diéu kién
tiéu chudn 27°C (danh dinh). Tuy nhién, khi chay giam tai, cac hé s&
higu chinh nay cling chi xé& dich khéng dang ké.

2. Véi dan néng OU, ap sudt bay hoi s& dude khéng ché& khéng d6i
khi chay lanh va &p suit ngung tu s& dudc khdng ché& khéng d8i khi
chay sudi.

3. Ndng suit lanh clia dan néng sé bing téng nang suit lanh thuc
cua clc dan lanh,

4. N&u chiéu dai tuong duong éng ga bang hodc vugt 90m thi phai
tang duong 8ng nhanh ga hdi va 16ng ndi phia dan néng lén mot cd.
Néu chénh léch chifu eao bing hoac vugt 50m thi phai téing dudng éng
nhanh ga long phia dan néng 1&n mot 8, tuy nhién mdt s6 dan néng
khéng tang cd (xem bang 5.5).

5.3.3. May digu hoa PAC giai nhiét nudc (hudc/gid)

Do binh ngung giai nhiét nudc rat gon nhe nén may diéu hoa PAC
giai nhiét nude thudng 1a loai nguyén cum (xem thém chudng 2). Do 1a
nguyén cum nén o, = 1,0. Nang suit lanh thuc duge tinh theo biéu
thitc (5.7) chi con lai 2 hé s8 o, va oy

Qo = Qon-t1.0t5 (5.10)
— hé s6 hidu chinh thee nhiét d6 nude ra khdi binh ngung (hinh 5.13);
— hé 56 hidu chinh theo nhiét d6 trong nha (hinh 5.14).

NOI chung, khi thiét k& vdi PAC giai nhidt nudc phai c6 catalog ky
-thuat vi dy bang 5.7 18y tit catalog k¥ thuit cia may UCJ1320P cla
Daikin. Tl catalog k§ thuéat nay ta c6 thé xdy dung d6 thi oy = f(t.s) va

o = f{ty) cho loat may UCJ cta Daikin. Céc dd thi nay ciing c6 thé dudc
st dung dinh huéng cho cde may PAC giai nhiét nuée khac khi can.

11
as by o2
10|----———-——--=-=m=="=T L .I?I---. 1.00

o e s 0.98
0.9 :

i

o8 b3 VRO DN DU S S R S S

25 30 35 40°¢C

Hinh 5.13. Hé s& hiéu chinh a, theo nhiét d& nudc gidi nhiét ra khoi binh ngung t,,
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Nhigt @6 trong nha tr
Hinh 5.14. H& s& hiéu chinh o, theo nhigt do trong nha t,
Vi du 5.7
Chon may di€u hoa PAC gidi nhiét nudc cho mdt xudng sdn xuit
gidy da tal Ha N6i v6i cac diéu kién sau: '
— Diéu hoa khéng khi edp 3.
— Nhiét d trong nha t; = 27°C.
— Niing suit lanh yéu cau Q, = 125kW, chon may PAC gidi nhiét nude.
Giai .
Tra bang 1.7 véi diéu hoa khang khi cap 3 tai Ha Nai, ¢6 ty = 35,1°C,
t, = 27,6°C. Nhiét d% nuéc vao binh ngung t,, = t, + (3 + 5 K, chon
twi = 32°C. Nhiét do nude ra khdi binh ngung 1a t,, = t,, + 5K = 37°C.
Tra dé thi trén hinh 5.13 dude «, = 0,99. Véi tr = 27°C tra d6 thi hinh
5.14 dude o, = 1,0,
Néng sudt lanh danh dinh ctia mAiy phai bing hodc 16n hon:
Qox = 125/(0,99.1,0) = 126,3kW
Chon may UCJ 1320P, nang suit lanh 130,7kW, s8 lugng 1 may.

5.4. CHON MAY LAM LANH NUGC WC

May lam lanh nude (Water Chiller WC) gém c6 2 loai 1a giai nhiét
nude (Water Cooled) va giai nhiét gié (Air Cooled). Ning suit lanh co
thé tir vai kW dén hang chuc ngan kW phuc vu cho rit nhiéu ing dung
khac nhau tir lam lanh trong phong thi nghiém d&n diéu hoa khéng khi
cho cac toa nha hang tram tidng. May nén cia WC cling rit da dang, t
may nén pitténg, réto, xodn 8¢, truc vit dén ly tdm... Do da dang vé
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cong sufit v ching loai nhu vay nén rat khé thidt lap duge dd thi hé s
higéu chinh a, va @, chung cho cac WC. Hé s COP va IPLV cling vay,
chiing khéng chi phu thuge vao ¢ may, ching loal may ma c¢on phu
thude rat nhi€u vao méi chat lanh, thist bi trac déi nhiét va phuong
phap diéu chinh nang sudt lanh (ON— OTF, bién tdn hay ky thuit sé)...
Do dé, khi thiét k& hé théng DPHKK véi WC thi nhat thist phai cé bang
ddc tinh ndng suit lanh (bang nang suit) tit catalog k¥ thuat.

5.4.1. Chon may lam lanh nuéc giai nhiét nuéc WCWC

Nang suft lanh danh dinh cia WCWC x4c dinh theo:

— Nhigt do nudc giai nhiét ra t,, = 35°C (vao te1 = 30°C hoac 29,5°C).

— Nhiét dd nudc lanh ra khdi binh bay hoi tie = 7°C (vao t,, = 12°C)

Nhiét dé nude gidi nhiét ra phu thude vao khi hau cta tiing dia
phuong, ngoai ra con phu thudc vao ca cdp didu hoa da chon. C&p dicu
hoa cang cao thi nhidt d6 ngoai nha va qua dé nhiét dé nude ra cang cao
dé hé s3 an toan hé théng cang 16n. Bang 5.8 gidi thidu cach tinh nhigt
d6é nude giai nhiét ra theo cip didu hoa d Ha N&i va Tp Hé Chi Minh,

Bang 5.8. Cach tinh t,, cho Ha Nai va Tp H& Chi Minh

Diéu kién ngoai nha | Nudc gidi nhigt | Nudc gidi nhict |
Bia phudng C4p didu hoa vito, °C ra, 5C
W0C | o % | L, 00 _ ) -
tor Tty * (B 5K) |ty =t + 5K

Cap 1 378 | 544 | 291 33 38
Ha Ni Cap 2 36,1 | 55,1 | 28,1 32 37

Cép 3 351 | 57,2 | 27,6 31 36

Cap 1 38| 560 | 288 33 38
Tp HS Chi Minh Cdp 2 36,0 | 499 | 268 30 35

Cép 3 356 | 497 | 265 30 35

Nhiét do nude lanh ra khoi dan bay hoi phu thude nhidt dé buong
diéu hoa. Néi chung méi dang may cla mdi nha ché tao co hé s8 higu
chinh a, va o, khéc nhau. Hinh 5.15 va 5.16 gidi thiéu db thi cla o, va
o, cia didy mdy lam lanh nudc gidi nhiét nude Daikin ky higu UCW,
may nén truc vit, méi chat lanh R22, ning suft lanh danh dinh it 126
dén 1200kW.

Bang 5.9 gidi thiéu nang suat lanh danh dinh cha ddy may UCW
va bang 5.10 gi6i thiéu bang nang suit cla may UCW 120 R5Y.

Hinh 5,17 gidi thidu hinh dang may UCW120135Y.
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Nhiét a6 nudc lanh ra tes

Hinh 5.16. H& s higu chinh «, clla UCW Daikin phuy thuéc nhiét d§ nudc lanh ra t,

Bang 5.9. Bang ndng suat lanh danh dinh diy may lam lanh nudc
gidi nhiét nudc R22, may nén truc vit Daikin ky hidu UCW

Ky hieu | CUW40 | CUWS0 | CUWBD | CUWSO | CUW100 | CUW120 | CUW240 | CUW3E0
may B5Y B5Y B5Y B5Y B5Y B5Y Bsy | B3Y
kw | 128 157 191 252 314 381 763 1200
& TR| 358 44,6 54,3 716 98,2 108,3 217 341
N, kw | 281 34,9 423 58,6 69,9 84.3 169 265
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Bang 5.10. Bang ning suat clia may CUW120B5Y mai chat R22 Daikin

: Nhiét dé nudc gidi nhiét ra t,,, °C
Nhiét dé nudc lanh ra t,,, °C Bai lugng
25 30 35 37 40 45
. Qp kW | 393 | 376 |360 | 352 | 340 | 320
No. kW | 69,7 | 757 | 829 | 860 | 90,7 | 99,8
, Qg kW | 414 | 397 | 381 | 373 | 360 | 340
N.. kW | 709 | 770 | 843 |875 | 923 | 1014
o Qp kW | 436 | 421 | 402 | 394 | 381 | 360
No. kW | 72,1 | 786 | 858 [89,0 | 93,9 | 102,9
» Qo kW | 459 | 443 | 424 | 416 | 403 | 382
N, kW | 734 |80,0 |87,3 | 906 | 955 | 104,90
. Qo kW | 481 | 465 | 446 | 438 | 426 | 404
No, kW [ 747 | 81,4 | 888 | 922 | 97.4 | 1067
- Qo kW | 517 | 499 | 481 | 473 | 460 | 437
N, kW |[769 | 835 | 914 | 948 | 999 | 1094

Hinh'5.17. Hinh dang may nén WCWC ky hiéu UWD cua Daikin may nén truc vit

5.4.2. Chon may lam lanh nudc giai nhiét gio ACWC

Tuong ty may nén lam lanh nuéc giai nhiét nude, may lam lanh
nudc giai nhiét gi6 ciing ¢6 nhitng dic tinh tuong tu: o, 1a hé sd hiédu
chinh theo nhiét d§ ngoai nha ty; o, 1a hé s6 hidu chinh theo nhiét do
nude lanh ra. Ngoai ra, nang sudt lanh cling con phu thudc vao rat
nhiéu nhan t& khac, dic bigt kiéu may nén, ga lanh... Cac hé s6 «, va
0, gi61 thi¢u trong hinh 5.18 va 5.19 14 cia ddy may lam lanh nudc giai
nhiét gi6 kiéu bom nhiét UWYP Daikin, may nén xoén &c, ga lanh 407C.
Tuy nhién, cac hé s6 dé c6 thé dung dinh huéng cho cac ACWC khéac
khi chi ¢6 ndng suit lanh danh dinh.
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Nhiét do nudc ra ty;
Hinh 5.19. Hé s& hiéu chinh o, may UWYP
Hinh 5.20 giéi thiéu hinh dang may lam lanh nuédc giai nhiét gié
UWPY cuaa Daikin. Bang 5.11 giéi thiéu nang suét lanh danh dinh cta
ddy may UWPY, con bang 5.12 gidi thigu bang ning sudt ctia may
UWPY720AYE.

Hinh 5.20. Hinh dang cac may lam lanh nudc giai nhiét gié kiéu UWPY clia Daikin

Bang 5.11. Nang suit lanh danh dinh va céng suét tidu thu cGa day may UWPY

h'_‘? UWPY125 | UWPY190 | UWPY250 | UWPY375 | UWPY500 | UWPY630 | UWPY750
eu

may | AYE AYE AYE AYE AYE AYE AYE
ka‘; 1 112 17.0 224 335 45,0 56,0 67.0
N,

o 42 6.1 78 12,0 15,6 19.8 23,4
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Bang 5.12. Bang n#ng suat clla may UWPY 750AYE

!VNhil'_?‘.t d6 nudc lanh ra t,;, Dai Nhiét 35 khong khi ngoai trdi t,, °C
c ieng | 25 | 27 | 20 | 31 | 33 | 35 | 37 | 30
i Qo kW | 687 | 67,8 | 66,9 | 657 | 65.1 | 64.5 | 63.6 | 63.0
No kW | 186 | 195 | 204 | 21,3 | 222 | 22.8 | 23.7 | 246
, Qo kW | 717 | 705 | 696 | 68,4 | 678 | 67.0 | 663 | 654
Ne kW | 182 1198 | 207 | 21,6 | 225 | 234 | 2423 | 252
. Qo kW | 74,4 1 735 | 72,3 | 71.4 | 70,5 | 69.0 | 68.7 | 68,1
Ny KW | 19,5 | 204 | 21,3 | 222 | 231 | 240 | 245 | 258
y Qp kW | 77,4 1762 | 750 | 741 | 73.2 | 7266 | 714 | 708
No kW | 19,8 1207 | 216 | 225 | 23.4 | 243 | 252 | 261
” Q. kW | 801|780 |780 (768759753 | 741 | 735
N. kW | 204|213 | 219231240 | 249 | 258 | 267

5.5. TINH CHON THAP GIAI NHIET

Nguyén téc cfu tao va lam viée cla thap giai nhiét da duge gi61
thiéu ¢ hinh 2.28 chuong 2. Qua trinh trao ddi nhidt &m trong thap la
qua trinh phtic tap nhung higu sudt cha thap phu thudc vao nhiing
nhin td sau day:

— D9 4m ctia khong khi cang thap, hidu qua trao déi nhiét 4m cang
cao v nguge lai, dé am cang cao, hidu qué cang gidm;

— Bé mit trao d8i nhigt cang 16n (hé s6 phun mua cao, bé mit khoi
dém Ién) kha nang trao d&i nhiét 4m cang ldn; _

— T8¢ d6 khong khi cang 1én cang t6t tuy nhién khong duge 16n qui
dé cudn thea cac giot phun mua. _ _

Nhiét d§ uét cua khdng khi méi trudng 13 giéi han lam mat cla
thap. Nhiét d6 nude ra cha thap t,, cing ha xudng gan nhiét d6 w6t t,
thi hiéu suét lam viée cua thap cang gidm. Nhidt dé nude ra sé bing
nhiét dé uét khi dién tich bé mit trao dai nhiét 1a vo cung I6n, Vi dién
tich bé mat trao ddi nhiét cda thép la giéi han nén t,, luén ludn cao
hon t,. Thong thudng, trong k¥ thuat DHKK 18y nhiét d8 nude ra khoi
thap cao hon nhiét d9 uét to 3 dén 5K (t,, — t, = 3 + 5K). Thap giai
nhi¢t c6 c&u tao r&t da dang (xem thém tai ligu [18, 19]) nlLung loai
hinh try, trao déi nhiét nguge dong, kidu hiit g161 thiéu trén hinh 5.21
12 phé bi€n nhat. Day 14 mét dang thap giai nhigt cda Vién thap giai
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nhiét CTI (Cooling Tower Institute). Viét Nam ciing c6 nhiéu cd sd san
xudt thap gidi nhiét, tiéu biéu 12 Céng ty ¢ phin Co dién lanh REE
TP H8 Chi Minh véi sdn pham Reetech RTC. Béng 5.13 va 5.14 gidi
thiéu dac tinh ctia thap giai nhiét Reetech.

Béng 5.15 gidi thiéu théng s6 k¥ thuat co ban cha thap gial nhidt
Tan Phat (Dai Loan) va bang 5.16 gidi thiéu phucng phap tinh chon thap
gial nhiét theo luu lugng nude thuc phu thude vao nhiét d6 wét va cap nhiét
dd nudc vao ra cta thap véi 4o chénh nhiét 46 vao ra t,, — t., = 5K. Phudng
phap tinh chon rat don gidn. Chiing ta c6 thé tim hifu qua vi du sau day.
Vidu 5.8

Tinh chon thap giai nhiét cho may lam lanh nuée, cho biét nang
sudt lanh c¢tia may Q, = 100 t&n lanh (TR - Ten of Refrigeration), 14p
dat tai Ha Noi, chon diéu hea khong khi cap 2. Hay tinh cho ba trudng
hop: nhidt d6 nuéc ra khéi thap cao hon nhibt dé w6t 3, 4 va 5 K.

Giai

Diéu kién diéu hoa cdp 2 d Ha Néi nhu sau:

Nhiét d6 ngoai nha ty = 36,1°C, d6 4m oy = 55,1%, nhiét do ust
t, = 28,1°C. Lay trdn t, = 28°C.

Do néng suét lanh clia may 1am lanh nude giai nhiét nudc 1a 100 TR nén
luu lugng nudc danh dinh ctia thap phai 1a 100.13 lit/phat = 1300lit/phiit.

a) Truong hgp nhiét d6 nude ra cao hon nhiét dé ust 3K, nhiét do
nuéde ra khdi thap sé 1a t,, = 28 + 3 = 31°C va nhiét d6 nude vao thap s& 12
tue = te, + 5°C = 36°C. Tra bang 5.16 nhu sau: Dau tién, vao cot t, = 28°C
sau d6 vao cap nhiét dd 36 — 81 va tim gia tri bing hodc 16n hon 1300
lit/phat gan nhat, sau dd ré qua trai sé tim dugde ky hidu thap can tim.
@ day tim duge 1350 va thap LBC 150.

b) Trudng hdp nhiét dé nude ra khoi thap cao hon nhiét dd ust 4K
thi nhidt @6 nudc ra 1a t,, = 28 + 4 = 32°C. Nhiét d6 nudc vao thap sé 1a
tes = 32+ 5= 37°C. Lam tucng tu nhu trén, vao cidp nhiét do 37 — 32
dén gia tri 1430 tat trai duge thap LBC 125.

¢) Trudng hgp t,, — t, = 5K ¢6 t,, = 28 + 5 = 33°C; t,, = 38°C va tra
bang 5.16 duge LBC 100

Nhén xét: Néu chon phudng 4n a) nhiét dé nudc ra thip, may lanh
lam viéc 6n dinh hon, tin ciy hon va dién nang tiéu tén it hon, tuy
nhién thap 18n gip rudi trudng hdp ¢} va ddng ¢d quat cling 1dn hon,
tiéu tén dién cho quat cao hon.
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Néu chon phuong 4n ¢) thi may lanh lam viée khé khan hon, tuéi
tho va d tin cay cing gidm, dién ning tiéu tdn cho may lanh cao hon,
tuy nhién thap giai nhiét gon nhe hon, quat nhé hon. Phudng 4n b) 1a
trung gian gitta 2 phuong an a) va c).

Bang 5.13. Cac dic tinh k¥ thuat co ban thap Reetech RTC

Luu |Kich thuae Kich thudgc 8nyg ndi .. |mats| Khdilugng | ps
T e (¢, mm) QI | quat| kg | on
rre | O
":::' H | D |in Jout] of | dr | tv | qs fn¥ph|#, mm | kW [ kha | wot |dBa
10| 217 (1735930 | 49 | 49 [ 34 | 34 | 21 | - [ 85 | 630 {020 44 | 140 |50.0
15 | 3,25 |1665|1170{ 60 | 60 | 34 | 34 | 21 | — [ 140 | 630 [037| 52 | 165 |505
20 | 45 (1845|1170 60 | 60 | 34 | 34 | 21 | — (170 | 760 [0a7| 58 | 185 |54.0
25 | s4 |1932]1400| 90 | 90 | 34 | 34 | 21 | - | 200 | 760 0,75| 97 | 200 [55.0
30 | 65 |2032]1400| 90 | 90 | 34 | 34 | 21 | - (230 | 760 |0.75] 105 | 315 |s6.0
40 | 8,67 |2052(1580| 90 | 90 | 34 | 34 | 21 | ~ | 200 | 940 [150| 128 | 384 |57.0
50 | 101 |2067(1910| 90 | 90 | 34 | 34 | 21 | - [330| 940 |150] 214 | 640 |575
60 | 13,0 241711910 | 114 {114 | 34 | 34 | 27 | - | 420 | 1200 |1.50| 238 | 770 [s7.0
80 | 17.4 |2487{2230| 114 | 114 | 34 | 34 | 27 | - | 450 | 1200 |1.50] 420 | 1260 | 585
" 300 | 217 |2575]2470] 140 | 140 | 60 | 60 | 27 | - | 680 | 1500 225|575 { 1710 | 61,0
125 | 27,1 13030|2900| 140 | 140 | 60 | 60 | 27 | — 1830 | 1500 |2.25 | 589 | 1767 | 605
150 | 32.4 |3030|2000| 165 | 165 | 60 | 60 | 27 | - |©50 | 1500 |2.25 | 605 | 1820 |61.0
175 | 38,0 |3100|3400| 165 | 165 | 60 | 60 | 34 | 27 |1150| 1980 |375 | 753 | 2260 {845
| 200 | 434 |3200|3400 165 | 165 | 60 | 60 | 34 | 27 11250 1860 3.75 | 778 | 2350 | 62,5
225 | 48,5 |3200(3400] 165 | 165 | 60 | 60 | 34 | 27 [1350[ 1960 |3.75 | 810 | 2430 | 625
250 | 54,2 {3760(4030| 219 | 219 | 90 | 90 | 34 | 27 [1750| 2400 |5,50 | 990 | 2070 |56 5
300 | 65 |[3860(4030|219 1219 90 | oo | 34 | 27 |2200| 2400 |7.50 |1040| 3140 | 575
350 | 76 |4160|4760| 219 | 219} 90 | 90 | 34 | 27 [2200| 2400 |7.50 [1750] 3705 |81.0

Chu thich:

H — chigu cao thap (cd mé to)
D — dudng kinh ngoai cda thap

in — dudng nudc vao

out — dudng nudc ra

of — dudng chay tran
* dr — dudng xa

fv — van phac

gs — cap nudc nhanh

Kiéu: RTC100
trong d6 RTC 1a ky hiéu cla nha sdn xuat Reetech, con
con s§ 100 €6 ¥ nghia |a thap chi gidi nhidt duge che may
tam lanh nudc cé ning sudt lanh t6i da 100 tan lanh. Nang
su#t gidi nhiét thuc cla thap cé thé tinh theo céng thite phia
nudc gidi nhiét: '

Qi = m.C,.At = 21.7kgfs . 4,186 kJ/kgK . 5 K = 454kW




Bang 5.14. Vat liéu tiéu chuan ché tao thap gidi nhiét Reetech RTC

Kiéu FRK 8+25|30+50 ISD+901100+150 175 + 225 250+ 300 35(-1-’
Kidu truyén dong [truc tigp dai thang
Canh quat Nhua ABS lFPR hop kim nhdm
Motd TEFC 380 V/3 ph/50Hz
Gia dd moto Thép ma kém
Bio vé mota [Thép ma kém
vd thap Nhua FRP (Fiberglass reinforced polyester)
Bdn nude Nhua FRP (Fiberglass reinforced polyester)
Dan phun polycarbonat/PVC |Hc_ip kim nhom va PVC
Canh chan |FRP {polyester gia cudng bang sdi thuy tinh}
Ludi gid FRP va PVC
Chan da thap FRP Thép ma kém
Thang {Thép ma kém
L& nai &ng Ong PVC
Gia dg khai dém [PC [PC va Gl |Thép ma kém
Khéi gém Mang PVC cimg, dap dinh hinh, hiéu suét cac

FRP: Polyester gia cudng bang sdi thuy tinh; PC; Polycarbonat

Hinh 5.21. Ph&i canh thap gidi nhiét CTI {Cooling Tower Institute)
1. Bong co, 2. Ludi bdo vé quat gid; 3. Day néo; 4. BAu gop dan phun: 5. Canh chan;

8. V& thap; 7. LUdi bdo vé dudng gio vao; 8. Ong din nudc vac, 9. Bdn nudc; 10. Clia chay tran;
11. Clra x4 day; 12. Cla nudc ra {vé bom); 13. Clra nudc vao {nudc nong L binh ngung vao);
14. Van phao (dy nudc bd sung tif mang; 15. Cac thanh &8 trén ca |3y gid; 16. Cac thanh g8 kndi dém;
17. Khdi dém; 18. Cac thanh d3 co dong; 19. Canh guat; 20. Thang; 21. Clfa quan sat.
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Bang 5.15. Thong s& k§ thuat mét s& thap giai nhiét Tan Phat (Pai Loan)

I;::g chr:-nt:;ucc, Quat gié dng nGi, mm KhonkI;Ic_mgr ot

Ky hidu | nudc | Luu |Budng . ap
thap | dinh | a0 [PY9NSIMatol |irng | kinh | . , lenay] 2P | |y, om,
mac, |y kinh HP | gi6, | quat, Vido [ Ra | Xa tran nude | Khd hanh | bar

iph D m¥ph | pmm nhanh

LBCS 3 | 39 [1400) 750 |16 | 25 | 500 | 40 |40 | 20 | 20 | 15 | 36 | &2 |15
5 | 65 |1400| 750 | /6 | 60 | 500 | 40 |40 20 | 20 | 15 | 40 | 115 |15

8 | 104 [1680] 860 | 1/6 | 75 | 500 | 40 |40 25 |25 | 15 | 50 | 127 |17
10 | 130 [1680| 860 | 1/4 | 100 | 500 | 40 |40 | 25 | 25 | 15 | 55 | 200 | 2 ¢
15 | 195 [1930{ 1170 | 174 | 135 | 700 | 50 |50 | 25 | 25 | 15 | 80 | 280 | 2 |
20 | 260 |1930) 1170 | 172 | 180 | 700 | 50 |50| 25 | 25 | 15 | 90 | 330 | 2 |
LBC 25 | 325 11800| 1380 | 2/4 | 200 | 770 | 65 |65 | 25 | 25 | 15 | 103| 403 |17
30 | 390 |1735( 1580 | 1 | 226 | 770 | 65 |65| 25 | 25 | 15 | 115 488 |18
40 | 620 |1890| 1820 | 1,5 | 280 | 970 |65 |65)| 25 | 25 | 20 {168 | 515 | °
50 | 650 11890| 2000 | 1,5 | 330 | 970 | 80 |80 25 | 25 | 20 | 197 | so7 | 2
60 | 780 [1895| 2000 | 1.5 | 420 | 1170 | 80 |80 | 25 { 25 | 20 |220]| €69 | 2
70 | 910 (2015 2175 | 1,6 | 500 | 1170 | 100 100 25 | 25 | 20 |277] 707 | 2
BO | 1040 2015 2175 | 2 | 540 | 1170 [ 100 |100| 25 | 25 | 20 |202! 722 | 2
100 | 1300 |2160| 2650 | 3 | 700 | 1470 | 100|100 25 | 25 | 25 {403 1073 |25
1265 | 1625 |2210| 3050 | 3 | 830 | 1470 | 125 [125| 25 | 50 | 25 [4s8| 1356 | 3
150 | 1950 (2285|3300 | 5 | 950 | 1750 {125 |125| 50 | 50 | 25 |625| 1205 | 3
175 | 2275 |2485| 3300 | 5 | 1150 | 1750 [ 125 |125] 50 | 50 | 25 |713| 2676 |32
200 | 2600 |2990| 3770 | S | 1250 | 1750 | 150 [150| 50 | 50 | 32 | 870 | 3460 |32 |
225 | 2925 |3190| 3770 | 7.5 | 1750 | 2360 | 150 {150| 50 | 50 | 32 |90 | 3500 | 3.2
250 | 3250 (3190) 3770 | 7,5 | 1750 | 2360 | 200 |200| 50 | 50 | 32 |1030] 3570 | 3.6
300 | 3900 |3350| 4440 | 10 | 2200 | 2360 | 200 (200 50 | 50 | 32 |1283] 4543 | 36
350 | 4550 |3390| 4790 | 10 | 2200 | 2360 | 200 |200| 50 | 50 | 32 {1382] 4620 | 4
400 | 5200 {3890| 5180 | 15 | 2600 | 2070 | 200 |200] 50 | 100 | 50 |2171] 6811 | 4 |
500 | 6500 |3980( 5580 | 15 | 2600 | 2070 | 250 |250] 50 | 100 | 50 |2428| 7088 | 4
B00 | 7800 [4340| 6600 | 20 | 3750 | 3380 | 250 |250| 50 | 100 | 50 |3364| 10774 | 5
700 | 9100 |4380( 6600 | 20 | 3750 | 3380 | 250 [250| 50 | 100 | 50 |3567| 10967 | 5.5
800 | 10400 |4930| 7600 | 30 | 5000 | 3580 | 300 [300| 80 { 100 | 50 |4380| 11880 | &
1000( 13000 |5145| 760 | 30 | 5000 | 3580 | 300 [300| 80 | 180 | 50 |4638] 12435 | &
1250( 16250 [5870| 8430 | 40 | 6200 | 4270 | 300 |300| 80 | 100| 65 |6554] 26064 | 6.5
1500 19500 |6220| 8430 | 50 | 7500 | 4270 | 350 [350| 80 | 100 | 65 |7000| 26512 | 7




Bang 5.16. Luu lugng nudc, l/iph, phu thudc nhiét dé nhiét k& udt cta khéng
khi t, va cép nhiét do vao thap t,, varat,, cla nudc véi At =t,, —t,, = 5°C

t,°C 27°C 28'C 29'C 30%C H°c

t,C | 38 | 37 | 36 | 35 | 38 | 37 | 36 | 39 | 38 | 37 | 40 | 39 | 38 | # 40 39
t,'C | 33 | 32 | M 30| 03 | 32| 3 | 34 | 33532 |35 | 34| 33| 3| 35 34

LBCS3} 47 | 39 30 | 23 [ 40 | 32 | 25 (42 | 34 | 26 | 50 | 38 | 29 | 83 | 39 28

5 | 78 | B85 53 | 40 | 67 | 55 | 43 | 70 | 57 § 45 | 72 | 59 | 46 | 74 | B1 48
§ | 121 | 104 | 84 | 67 (107 ] 80 | G | 1127 90 | 74 | M6} 80 | 77 | 120 | 90 80
10| 155 | 130 | 107 | 85 | 135 | 112 | 90 | 440 | 115 | 93 | 151 | 120 | 94 | 158 | 121 | 96
15 ) 235 | 195 158- 125 | 204 | 170 | 135 | 290 | 175 [ 142 | 222 | {70 | 143 | 231 | 170 | 149
207 305 | 260 | 218 | 170 | 270 | 225 | 180 | 285 | 235 | 190 | 285 | 230 | 183 | 300 | 230 | 183

LBC25 | 388 | 325 | 265 | 190 | 338 | 283 | 223 | 355 | 290 | 231 | 360 | 280 | 220 | 355 | 280 | 220
30 | 455 | 390 | 325 | 210 | 405 | 340 | 270 | 420 | 380 | 285 | 440 | 350 | 285 | 455 | 350 | 285

40 | 613 | 520 | 440 § 360 | 545 | 450 | 370 | 570 | 470 | 383 | 480 | 475 | 380 | 610 | 480 | 380

53 | 760 ) 650 | 550 | 445 | 670 | 570 | 450 | 700 | 585 | 480 | 720 | 605 | 500 | 740 | €15 520 “
60 1940 | 780 | 675 | 525 | 820 | 700 | 560 | 865 | 725 | 530 | B95 | 720 | 620 | 930 | 720 | €50
700 975 | 810 § 770 | 630 | 930 | 810 | 660 | 950 | 840 | 680 | 960 | 840 ( 680 | 670 | 835 | €80
80 | 1040 | 1040 | 870 | 710 | 1040 | 920 | 740 | 1040 960 | 775 | 1040 | 1000 | 770 | 1040 | 840 | 770
100 | 1560 1300. 1120 | 880 | 1400 | 11707 920 | 1450 [ 1220 | 790 | 1480 ;1250 | 1010 | 1550 | 1300 | 1040

125 | 1890 | 1625 | 1360 1 1070 | 1700 | 1430 | 1130 | 1770 | 1470 | 1180 | 1785 | 1530 | 4250 | 830 | 1570 | 1300

150 | 2200 1 1950 [ 1630 | 1290 | 2050 | 1730 | 1350 | 2160 | 1760 | 1450 | 2150 | 1810 | 1510 | 2200 § 1850 | 1570
17512650 | 2275 | 1820 | 1510 | 2390 | 2020 | 1600 | 2480 { 2080 | 1680 | 2565 | 2130 1 1750 | 2660 | 2140 | 1867
200 | 3000 | 2600 | 2170 | 1720 | 2650 7 2280 | 1830 | 2830 | 2360 | 1830 | 2850 | 2410 | 2010 | 2800 | 2450 | 2080
225 | 3580 [ 2925 | 2530 { 1990 | 3180 | 2670 | 2100 | 3330 | 2750 | 2200 | 3225 | 2700 | 2230 | 3300 | 2600 | 2330
250 | 3900 | 3250 | 2820 | 2200 | 3500 | 2950 | 2320 | 3680 | 3050 | 2450 | 3760 | 3030 | 2530 | 3920 | 3040 | 2616
300 | 4730 | 3500 | 3380 | 2640 | 4250 | 3510 | 2800 | 4400 | 3620 | 2830 | 4360 | 3650 | 2850 | 4400 | 3800 | 3020
350 | 5320 | 4550 | 3800 | 2590 | 4800 | 4000 | 3200 | 4970 | 4120 | 3400 | 5050 | 4100 | 3520 | 5200 | 4100 | 3610
400 | 6230 | 5200 | 4490 | 3520 | 5600 | 4700 | 3700 | 5850 | 4500 | 3900 | 6150 | 5200 | 4300 | 6400 | 5400 § 4500
500 | 7450 | 6500 | 5550 | 4550 | 6750 | 5800 | 4800 | 7050 | 6000 | 5000 | 7300 | 6150 [ 5150 | 7550 | 6250 | 5250
600 | 9080 | 7800 ; 6430 | 5070 | BOOQ | 6750 | 5750 | 8450 | 7000 | 5500 | 8850 | 7500 | 5850 | 9150 | 7800 | 5950
700 110400| 8100 | 7700 | 6300 | 5400 | 8100 | 6600 | 9850 | 8400 | 6950 |10150] 8600 | 7250 |10450| 8700 | 7550
800 |12200/104007 8620 | 6860 [10800] 9000 | 7200 |11200] 9300 | 7500 |117001 8700 | 8050 |12100| 9800 | 8250

1000|14900;13000| 11100) 8970 |13500(11600| 9400 | 14100|12000{10000| 14600 |12300|10400|15100{12500 10800
1250|18200)16250|13600|11100| 1650014400 |11700|17600|15100(12300{18100(15900[13000| 18700]16250| 13700
1500|21500]19500316400| 1337019500 17200|14100(21100{18200]14800)21600( 192001 15600{22300|18500| 16500
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5.6. CHON FCU VA AHU

Cung gifng nhu dan bay hoi, cic FCU va AHU cé nang sudt lanh
thay d8i tuy theo:

— Nhiét d¢ va luu lugng nuée lanh vao va ra khoi dan.,

— Nhiét d6 va luu lugng khé‘mg khi vao va ra khoi dan.

Ning suft lanh danh dinh cha FCU va AHU Q,, dude cho & ché dd
lam viée nhu sau:

— Nhiét d¢ nude lanh véao 1a 7°C (ra 12°C) véi luu lugng nudc danh
dinh bing 85% luu lugng max. N&u van hanh 6 luu lugng max, niang
suét lanh cé thé ting thém khodng 7%.

— Nhiét d6 khéng khi trong nha t; = 27°C, t, = 19,5°C va luu lugng
khong khi qua dan 13 max trong 3 cdp Hi, Med va Low. Nghla 12 4 ché ds
quat HiFan. Néu chay ¢ MedFan, nang sust lanh cé thé giam xudng con
khoang 84 + 87% va khi chay & LowFan, nang suit lanh ¢én 72 =+ 75%.

Mudn tim nang sudt lanh thuc § ché d6 lam viée bt ky, ngudi ta
phai tra theo catalog kg thuat, thyc hién cAc phép ndi suy (vi du bang
5.18) hodc tinh gan ding theo hé s& hiéu chinh o, va o, véi s6 lidu cia
catalog thudng mai (vi du bang 5.17) vdi biéu thic quen thudc:

Qo = Qon-0ty. 0ty
trong dé: o, — hé 36 hidu chinh theo nhiét ¢4 nudc lanh vao dan:

— hé s8 hiéu chinh theo nhiét dé khéng khi trong phéng.
12

a1 P

1.1 [,

10 [-mmmegmme oo

-

08

R

8 a°C
' Nhigt d& nude lanh vao, °C
Hinh 5.22. H§ s& hiéu chinh q, theo nhiét d nudc lanh vae FCU, AHU

0.8

I
1
i
|
L
T
|
|
|
7

5 &

1.1
1,05
1y -_____..-‘
NS IR B I N 0]
0.95] 1 ;

0.9

.-"""‘ i
0.8 ?

24 25 26 27 28°C

Nhiét 36 khong khi trang nha ty, °C
Hinh 5.23. Hé s hiéu chinh a, theo nhiét dé khéng khi vao dan t;
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Béng 5.17. Nén?g suét lanh danh dinh Q,, W ctia mét s& dan FCU ky hiéu 42CMA
cua Carrier d t; = 27°C, t, = 19,5°C va nhiét dd nudc lanh vao 7°C va ra 12°C

Ky hiéu 42CMA 42CMA 42CMA 42CMA 42CMA A2CMA 42CMA
FCU 002 003 004 006 008 010 012
Qo W 2041 3509 4131 5896 8845 10011 12269

Bang 5.18. Ning suit lanh Q;, W clia mét s dan FCU ky hiéu 42CMA cla
Carrier phuy thugc vao nhiét dé nudc lanh vao t, cling nhu nhiét dé khéng khi
vao t; va ty, (SH - niing suit lanh higu, W: TH - ning suat lanh téng)

Nhigt 46 khong khi vao dan t; = 24°C ; t;, = 17,8°C; ¢ = 55%

Ib;:g 7,5” th_??'t Nhiét dd nuéc lanh vao dan, °C
Kiéu nude ap suat ] 7 8 g
i/s kPa SH TH SH TH SH TH SH TH SH TH
0,07 4,5 1223 1558 | 1163 1441 [ 1132 1314 [ 1076 1198 | 1034 1093
002 0.09 49 1308 1822 11247 1674 | 1198 1537 | 1155 1399|1082 1093
0,12 7.2 1399 2003 | 1326 1844 | 1265 1695 | 1204 1537 | 1150 1388
0,14 92 1420 2147 | 1367 1972 | 1313 1812 [ 1223 1643|1186 1484
0,10 6,9 2035 2847 | 1961 2629 | 1888 2411 {17897 2193|1661 19756
003 Q.13 10.8 2189 3205 | 2098 2850 | 1961 2705 | 1843 2462 | 1751 2219
0,17 14,0 2262 3449 | 2189 3180 [ 2671 2911 | 1961 265411824 2385
0,20 20,3 2308 3616 12244 3346 (2117 3065 | 2007 2782|1861 2514
0,13 10,8 2410 3205 | 2335 2958 | 2298 2700 | 2185 2461 | 2079 2213
004 0,18 17,6 2712 3702 | 2554 3417 | 2403 3218 | 2315 2840|2226 2569
(0,23 26,1 2797 4048 | 2651 3735 | 2578 3422 | 2506 311912335 2807
0,28 36,4 2944 4269 | 2773 3973 [ 2675 3640 | 2530 3306 | 2366 2980
0,20 1.0 3831 5023 | 3667 4445 | 3502 3797 | 3320 367V5| 3247 3552
006 C.25 15,4 3940 5363 | 3794 4925 | 3687 4484 | 3502 4285|3320 3798
0,30 201 4094 5575 | 3886 5014 | 3738 45Y7 | 3584 4370|3411 3975
0,35 26,6 4232 5955 | 3995 5493 | 3831 5043 | 3685 4582|3502 4119
0,27 211 5156 7194 | 4913 6642 | 4864 6282 | 4670 5671|4597 5351
0,37 33,2 5643 B0O36 | 5156 7427 | 4837 6682 | 4816 613514670 5631
008 0.47 547 5837 8588 | 5546 7931 | 5230 6996 | 4986 6289|4702 6013
0,57 716 5959 8973 | 5740 8282 | 5302 7131 | 5181 6700|4864 6268
0,33 398 5669 8235 | 5488 7670 | 5410 7214 | 5101 €635 | 4850 5973
010 0,43 51,8 6097 8855 | 5901 8247 | 5683 7715 | 5484 7034|5215 6423
0,53 735 6285 9129 | 6084 8502 | 5959 7931 | 5654 7251 | 5376 6622
0,63 91,7 6547 0510 | 6337 8856 |6075 8208 ;5891 7553 | 5600 6898
0,40 43,5 7734 10477 | 7552 9669 | 7187 B861 | 6603 8053 | 86235 7140
012 0,50 77.8 8135 11257 | 7844 103717516 9503 | 6885 8440 |60L40 7977
0,60 998 8354 11591(7953 10704 | 7588 G863 | 7005 8748 {7041 8363
070 1230 8463 119258063 1099917697 10084 | 7297 9170|7223 8628

212




Bdng 5.18 (tiép)

[

Nhiét 6 khéng khi vao dan t; = 26°C ; t, = 19,5°C ; ¢ = 55%
Luu YEn that Nﬁiét'd@ nuéc lanh vao dan, °C
Kiéu |UC_’flg ap suit 6 7
nudc
Vs kPa SH TH [ SH TH | SH TH |SH TH | SH TH .
0.07 4,5 1293 1745 | 1226 1628 | 1185 1500 | 1149 1384 | 1112 1267
002 0,09 4,9 1396 2032 | 1329 1894 {1292 1756 | 1239 1617 | 1203 1479 |
0,12 7,2 1463 2245 1414 2086 [ 1365 1936 | 1305 1777 | 1257 1828
0,14 92 1529 2364 | 1435 2224 | 1396 2064 | 1324 1804|1293 1735
0,10 6.9 2138 3222 | 2093 2944 | 2003 2841 | 1958 2467 | 1813 2438
0,13 108 | 2265 3473 |2184 3245 | 2121 3001 | 2030 2808; 1939 2676 |
003 0,17 140 | 2411 3801 {2320 3501 | 2220 3321 | 2066 3064|1958 2793 |
020 203 | 2437 3932 | 2411 3700 | 2265 3415 {2184 3316 | 1976 2956
0,13 108 | 2537 3310 | 2561 3425 | 2513 3194 | 2465 3062 | 2358 2033
004 0,18 17.6 | 2731 3042 | 2755 3833 | 2610 3805 | 2538 3485|2417 3088
0.23 261 | 2973 4530 12912 4226 [ 2707 3912 | 2586 3491|2525 3284
0,28 364 | 3069 4811|2973 4351 | 2803 4146 {2610 3916 | 2548 3400
0.20 11,0 | 4132 5741 | 3987 5044 | 3824 4870 | 3607 4452 | 3588 4343
0,25 154 | 4241 6109 | 4096 5659 | 3951 5386 | 3783 4925[ 3697 4586 .
008 0,30 201 | 4331 6431 14241 5899 | 4042 5500 | 3932 4957 | 3806 4790
035 266 | 4531 6875|4367 B398 | 4132 5021 [4042 5455|3843 4977
0,27 21,1 | 5508 7951 |5340 7388 5292 7009 | 5074 6613|4761 5805
0,37 332 | 5751 8892 | 5606 8277 [5509 7764 | 5196 6905|4926 6382
008 0,47 547 16137 0496 | 5895 8834 | 5654 8061 | 5267 7139|5171 6727
0,57 716 | 6306 9914 | 5993 9228 |5751 8544 | 5509 7871] 5202 7185
0.33 398 | 6209 9724 6098 Q056 | 5883 8518 | 5668 7834 | 5380 7053
016 0,43 S18 | 6774 10456|6557 9738 | 6326 100 |6094 8305|5705 7584
0,53 735 | 6984 10779|6760 10039 |6522 9364 |6283 8561|5074 7819
0,63 91,7 | 7275 11229|7042 10457 [6794 0602 | 6546 8918|6223 8145
0,40 435 | 8445 12127[8119 11288 | 7829 10462 | 7430 9627|7176 8783
o1 0,50 77.8 18663 129778408 12121 |8118 11187 | 7829 10340| 7394 9325
0,60 99.8 | 8916 13416|8517 12382 |8228 11501 | 7973 10737] 7467 0465
0,70 123.0 | 9025 138038735 12854 [ 8372 11904 | 8119 10554| 7720 10005
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Bing 5.18 (tiép)

Nhiét dd khéng khi vao dan t; = 28°C ; t;, = 21°C ; ¢ = 55%

Luu . Nhigt dé nudce lanh véo dan, °C

. fugng T'on thft
Kidu | noge | 8P sudt
Vs kPa

SH TH |SH TH |SH TH | SH TH | sH TH

0,07 45 | 1304 1913|1259 1787 [ 1240 1670 |1214 1554|1163 1438

0,09 49 | 1438 2231 [1380 2004 |1336 1957 | 1253 1818|1234 1670

02 on2 72 | 1508 2453 | 1464 2305 | 1419 2146 | 1368 1998 | 1285 1840

0.14 9.2 | 1566 2622 | 1534 2463 | 1444 2295 | 1400 2136|1355 1967

0.10 6.9 | 2243 3493 [2147 3275 2054 3058 | 1994 2840|1860 2627

013 10,8 | 2415 3928 | 2300 3685 | 2214 3441 | 2128 3198|2032 2043

003 1 oz 14,0 {2530 4235 | 2444 3966 |2201 3897 | 2185 3441|2080 3173

0.20 20,3 | 2617 4452 {2492 4171 | 2360 3889 | 2252 3608 | 2147 13339

0,13 108 | 2671 3931|2645 3683 | 2517 3446 | 2428 3189|2339 2057

0.18 17.6 | 2914 4545 | 2863 4265 | 2700 3984 | 2607 3604|2492 3414

R P 26,1 | 3093 4975 | 2990 4664 | 2888 4351 | 2760 4030|2504 3726

0.28 36,4 | 3207 5318|3118 4954 | 2065 4621 {2837 4286 | 2671 3964

0,20 11,0 | 4159 6355 | 4121 6151 | 3920 5656 | 3833 5188|3738 4803

0,25 154 | 4447 6841 |4332 6524 | 4140 5935 3920 5587|3833 6186

0% 1 540 201 | 4562 7148 |4447 6800 |4198 6203 | 4159 59913020 5434

0.35 266 | 4715 7607 |4524 7128 |4332 6661 | 4236 6181|4064 5702

0.27 211 | 5928 9108 |5725 8542 | 5418 7926 | 5265 7504 | 4983 6836

0,37 332 | 6287 101815020 9122 | 5674 8535 | 5495 8169|5213 7803

008 1 g7 547 | 6610 10880| 6281 10126 |5904 9629 | 5776 9132|5418 8482

0,57 716 | 6798 113616440 10650 | 6150 9940 | 5920 9229|5648 8519

0.33 398 | 6665 11068|6452 10308 |6361 9696 |5097 917 5702 so2s

oo | 043 518 | 7168 11902| 6938 11084 | 6693 10368 | 6448 Z:iz 6132 8632

0.53 735 | 7390 12269[ 7153 11427 | 7007 10650 | 6648 6321 8900

063 917 | 7698 12782|7451 119037143 110326926 10115 6585 9271

0,40 435 | 8893 136158395 127617935 11900 | 7782 11068| 7513 10214

0,50 778 | 9277 14471|8932 13803 | 8242 12574 | 7935 11675|7628 10582

012 1 geo 098 | 9545 152219277 14396 |8663 13037 | 8230 12331| 7858 11157

070 | 1230 | 9660 154979353 14531|9047 135658510 125087973 11620
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CHUONG

TINH TOAN THIET KE HE THONG
PUONG ONG NUGC

6.1. DAl CUONG

Trong hé théng diéu hoa trung tim nudc c6 h¢é thong dudng éng
nude lanh, N&u may lam lanh nuéce loai giai nhiét nude thi hé théng ¢
thém hé dudng 6ng nude gidi nhiét. Hé thong dudng 8ng nudc bao gdm
hé théng 6ng, van, té, cut, cac phu kién khac va bam nude.

H¢ théng nudce lanh lam nhi8m vu ai lanh tit binh bay hdi téi cac
phong vao mua hé dé 1Am lanh phong (va c6 thé ¢6 thém nhiém vu tai
nhigt tit noi hoi hodic binh ngung ctia bom nhiét dé sudi &m phéng vio
mua dong). '

Hé théng nude gidi nhidt (con goi la nude lam mat) ¢6 nhiém vu tai
nhiét tit binh ngung lén thap gidi nhiét dé vio mai trudng. Nude sau
khi duge lam mat d thap lai quay vé binh ngung nén goi la nude tuin
hoan. Khi st dung nudc thanh phd hoic nuée giéng mdt 1an rdi thai bo
gol1 14 nude khéng tudn hoan.

Cac van dé duge quan tdm chl y&u trong viée thist k& l4p dat van
hanh duong 6ng Ia vat liéu, pham vi Gng dung, sy bu dan nd dudng
éng, chéng rung déng, cac loai phu kién nhu t&, edt, cac van, loc va dac
bigt 1a t6c d6 nude va ton thit Ap sust ma sat, cye bb... vi chiing anh
hudng cht y&u dén tudi tho, viée bao tri, bao dudng, gia thanh céng
trinh cling nhu gia vin hanh cta hé théng.

Do khuén khé cudn sach, & ddy khong dé cap dén cae kién thiic co
ban vé& co hac chat léng cing nhu anh hudng cla nhiét d8 cao hoic
nhiét d6 thap dén hé théng ma rat nhidu cac sach gido khoa va tham
khéo dd trinh bay.

6.1.1. Vit liéu éng

Céc vat ligu thong dung trong céc hé théng dudng dng la: &ng thép
den, thép trang kém, 8ng sit déo va trang kém, 6ng déng mém va
cing. Bang 6.1 gidi thigu cac loal vat lidu &ng véi cac linh vyc (ng
dung khac nhau. Bang 6.2 va 6.3 gidi thiéu cac théng s6 vat 1y cha ong
thép va éng dong [6].
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Bang 6.1. Vat liéu éng va phu kién khuyén dung
cho cac ung dung khac nhau [6]

Ung dung cho
T

Ong

Phu kién

Mt chat lanh
freén

Ong ddng cing loal LY

Bong rén, ddng thau rén hoic
déng thau duc ma thidc

¢b mdi han

tidu chudn, han phd ho#c khang

BUING ML \Ong thep, chidu day vach ng|ea a0 150 bang (Ib) hoc ren
tieu chudn, han phd hodc khéng déo :
cd mdi han
X . ) Bdng rén, ddng thau rén hodc
©Ong dong clng logi L déng thau dic ma thige
PUONG1ong | Gng thep, chidu day vach dnglas . 50 bang (Ib) hoac sat
tiéu chuan, han phi holc khang ren do .
6 méi han
. . . , Bdng rén, déng thau rén hoac
Ong ddng cling loai L™ déng thau duc ma thide
Busng ddy |- - -
(hot néng) |ON9 thep. chiéu day vach Gngles 1y 300 bang by hote st

ren nho

Nudc lanh

Ong thép den hoic trang kém 2

Sat han, trang k&m, sat dic, sat
rén hosc sit den

Ong d8ng citng 2

Béng thau dic, ddng hodc déng
thau rén

Nudic gidi nhiét
hofic nudc bd
sung

&ng thép trang kém 2

S4at han, s&t ma kém, sat duc
hosc rén ¥

Gng déng cimg 2

Béng thau dic, ddng rén hodc
ddng thau rén

Ong xa nudc
ngung’
{dan lanh)

Ong thép trang kém 2

Bo xa trang kém, satl duc hoc
rén %

Ong déng cing 2

Béng thau dic, déng holic déng
thau rén

Hdi va nudc ngung

Ong thép den 2

Séat han ho#ic duc

Ong déng eimg ¥

Béng thau due, ddng hoac ddng
thau rén

Nufc néng

Ong thép den

SAt han hoc duic *

Ong ddng cing 2

Péng thau duc, déng hoic ddng
thau rén

1) Ngoai trif c8 114" va 3/8", trong do chidu day vach 8ng yéu cdu la 0,30 va 0,32. Ong déng
mém cho may lanh cé& thé st dung ¢& 1% va nhé han. Khong si dung cac méi ndi cd khi cho éng
déng mém vdi dudng kinh ngoai I6n hon 7/8".

2) Théng thudng Sng thép <6 chiéu day vach 8ng tiéu chudn ta ddm bao d& sif dung trong ky
thuat didu hoa khdng khi. Tuy nhién, vét liéu phy kién cdn phai duge Iua chon va kidm nghiém trong
pham vi nhiét a5 va ap suat lam viéc.

3) Théng thudng sat dic 125 b va cc phu kién bing sit déo la dam bao dé sl dung trong
diéu hoa khang khi. Tuy nhién, vat ligu phu kién cén dugc lya chon va kiém nghiém trong pham vi
nhiét 46 va &p suét lam viéc.
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Bang 6.2. Théng s vat Iy cla 8ng thép [5]

sng kink ang ki iéu s& . )
Buong kinh | Buong kinh | BiguSS \p o yinh| Budng kinh| Chisu day | Knai lwgng
daph nghia | tudng duong | {Schedule . s -
' ngoai d, trong d; |vachéngs|{ 1métédng
D, D, No)"
in mm - mm mm mm kalm
40(s) 103 6.8 1,75 0,363
178 6
80(x) 10,3 5,5 2.4 0,468
40(s} 13,7 9.2 2.25 0,632
114 8
80(x) 13,7 7.7 3,0 0,797
40¢(s) 17.1 12,5 2,3 0.845
3/8 10
80{x) 17.1 10,7 3,2 4,099
40(s) 213 158 2,75 1,266
142 15
80(x) 21,3 13,9 3.7 1,619
40(s) 26,7 209 2.9 1.683
34 20
80(x) 26,7 18,8 3,9 2,194
40(s) 33.4 26,6 3.4 2,499
1 25 °
80(x) 33.4 24,3 4,55 3,234
1 40(s} 42,1 35,1 3,5 3,384
1— 32
4 80(x} 42,1 32,5 4.8 4,483
1 40(s) 48,2 40,9 3,7 4,047
1 40
2 B0(x) 48,2 38,1 5,1 5,408
40(s) 60,3 52,5 3.9 5,440
2 50
80(x) 60,3 493 5,5 7,480
1 40(s) 73,0 627 5,2 8,624
2— 60
2 80(x) 73.0 59,0 7.0 11,41
40(s) 88,9 77.9 55 11,28
3 70
80(x) 88,9 73,7 7.6 15,27
40¢(s) 1016 90,1 575 13,57
3— 80
BO(x) 1016 854 8,1 18,63
40¢(s} 1143 102,3 6.0 16,07
4 20
80(x} 114,3 97,2 8,55 22,31
40(s) 1413 1282 6,55 21,78
5 125
80(x) 1413 122,3 9.5 30,95
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Budng ki dng kinh | Bidu s& . }
ng kinh | Budng kin M SC | puriing kinh | Buéng kinh | Chidu day | Khdi ludng
danh nghia | tuirgng dudng| {Schedule L. N o
1 ngoai d, trengd; {vachdngs| 1météng
D, D, No)"
in mm - mm mm mm kgim
40(s) 168,3 154,1 7.1 26,26
6 150
80(x} 1683 146.3 110 42,56
40(s) 2190 202,7 8.2 42,53
8 200
80(x) 219.0 183,7 12,7 £4,63
40{s) 2730 254,5 9,25 60,30
10 250 B60(x) 273,0 2477 12,7 81,48
80 273,0 2430 15,0 95,82
30 (s) 323.9 307.1 8.4 65,24
_ g 3239 | -3032 103 | - 79.73°
12 300 : -
{x) 323.9 298,5 12,7 97,41
80 323,9 2980 17,5 131.8
30 (s) 355,86 336,6 8,5 81,33
40 3558 333,4 1.1 94,39
14 350
- (x) 3556 3032 12,7 107.4
80 3556 3175 19,05 158,3
30 (s) 406,4 387.4 9,5 92,94
18 400 40 {x) 408,4 3810 12,7 1233
80 406 .4 363,6 214 203.3
{s) 4572 438,2 8.5 105,2
(x} 457,2 4318 12,7 1393
18 450
40 457.2 4286 14,2 156.,0
80 457 2 4096 238 254.3
20 (s) 508.,0 4890 8,5 117,
30 (x) 508.0 4828 127 155,2
20 500
40 508,0 477.9 15,05 183,1
B0 508,0 4556 26,2 3111
20 {s) 609,6 590,6 9.5 104,9
{x) 6096 584,2 12,7 186,9
24 600
40 600,6 5747 17,5 285.0
80 609.6 5477 309 441,4

s — la ky hiéu éng c6 chidu day tiéu chuln;
x —1a ky hidu &ng ¢d chiéu day 1én han,
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Bang 6.3. Thdng s& vat Iy cGa 8ng déng [5)

Budng kinh|,, . . Pudng | Chidu day |Ap sust thir| Khéi lugn
Phan loai danh nghia 2009 Kinh| o onalvach ang s,| 18 thigu, | 1 met 6-1’59,’
. ngoaid,, in . \
0., in d,in in bar kg/m
144 3/8 0,325 0,025 69 0,158
38 172 0,450 0,025 89 0,214
142 5/8 0,569 0,028 - 0,302
) 34 7/8 0,811 0,032 61 0,489
Ong d8ng cimg; 1
Kidu "M" tiéu chudn 1 1— 1,055 0,035 48 0,691
nha nudc: 8
1
250Lk 1— 13 1,291 0,042 41 1,014
4 8
1 5
15 15 1,527 0,049 40,5 1,400
2 218 2,008 0,058 40 2175
172 22- 2,495 0,065 32,4 3,024
1
3 335 2,981 0,072 30.3 3,992
o 5
Ong déng ciing; 3= 3> 3,459 0,083 30 5.332
Kigu “M" tidu chuin 8
nha nuéc; 1
Ap suat lam vigc 4 ‘g 3,935 0,085 30 6,941
250 Lb ;
5 53 4,907 0.109 27.6 9,820
6 6% 5,881 0,122 258 13,27
8 % 7,785 0,170 258 24,52
Ong déng cing: 378 112 0,430 0,035 69 0,295
Kigu "L" tieu chudn 12 5/8 0,545 0,040 69 0,423
nha nudc; 374 718 0,785 0,045 69 0,676
Ap suat lam vige 1
250 Lb 1 13 1,025 0,050 60,7 0,973
1 3
1- 12 1,265 0,055 53,8 1,314
4 8
1 5
1= 12 1,505 0,060 49,6 1,698
2 3
2 2% 1,985 0,070 318 2,607
1 5
2- 22 2,465 0,080 40 3,654
2 8
3 3% 2,945 0,090 38 4,960
5
3 35 3,425 0,100 365 6,350
4 4% 3,905 0,110 35,2 8.014

219



11,34

5 5% 4,575 0,125 31,7
& 6% 5,845 0,140 296 15,19
174 3/8 0,311 0.032 B9 0.198
3/8 12 0,402 0,049 69 0,401
172 5/8 0,527 0,049 69 0.512
3/4 7/8 0,745 0,065 69 0,955
1 1 % 0,995 0,065 53,8 1,250
1 3
15 13 1,245 0,065 43,4 1,549
1 5
1— 12 1,481 0,072 40 2,026
2 8
2 2% 1,959 0,083 352 3,068
Ong déng cing;
Kidu “K* tidu chudn 1 5
" tidu 2 2= 2.435 0,085 32.4 4,349
nhi nudc; 2 8
Ap suat lam vige 1
400 Lb 3 33 2,907 0,108 31 5,958
3 3-2« 3,385 0,120 296 7.626
4 4% 3,857 0,134 29 9,697
1 .
5 5—8— 4,805 0,160 276 14,40
B 5% 5,741 0,192 27.6 20,66
174 3/8 0,311 0.032 B9 0.198
3/8 142 0,402 0,049 69 0,401
112 5/8 0,727 0,049 69 0.512
3/4 7/8 0,745 0,065 69 0.955
1 1 % 0,995 0,065 53,8 1,250
1 3
1= 12 1,245 0,065 43.4 1,549
4 8
. 1 5
6ng déng mém: 1o 5 1,481 0,072 40 2.026
Kidu "K" tiéu chudn )
_ nha nudc; 2 2— 1,959 0,083 352 3,068
Ap suat lam viéc 8
250Lb 2% 2% 2435 0,096 32,4 4.349
<! 3% 2,907 0,109 31 5,958
1 5
35 35 3,385 0,120 296 7.626
4 41/8 3,857 0.134 29 9,897
5 51/8 4,805 0,160 27,6 14,40
6 §1/8 5,741 0,192 27.6 20,66
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6.1.2. Téc do nude

Trong cac tiéu chuén cia Nga, tée do nude thudng duge quy dinh
dén 2 m/s, nudec mudi dén 1 m/s, nhung trong cac tai lidu ctia phuong
Téy nhu Anh, My t8c do nudc trong 6ng chon tuy thude vao ting tng
dung cu thé nhu ddu x4 bom, diu hidt, ng gép hodi, éng gép phan phéi,
phu thude vao gi¢ van hanh trong nam d& tranh x6i mon hoéc phuy
thude ca vao dudng kinh 6ng. Bing 6.4 dén 6.6 gidi thidu t6c dd nudc
khuyén dang trong ting trudng hgp cy thé néu trén.

Bang 6.4. To¢ dd nudce khuyén ding [6)

Bang 6.5. Téc db nudc t5i da dé
giam xo6i mon [6)

Ung dung

Pham vi t&c dé, mis

Bau ddy bom

BAau hat bom

Ong x3 nuéc

Ong gép phan phsi
Ong dung di 1&n
Ung dung chung
Nu&c thanh phé

2.4-36
1,2-21
1,2-21
12-45
0,9-3,0
1,5-3.0
0.9~ 2,1

Gig v?n hanh trong T&c 46 nudc, mis
nam, hinim
1500 4.5
2000 4.2
3000 4,0
4000 386
86000 3.0
8000 2.4

Bang 6.6. Luu lugng va téc db khuyén ding cho nudc véi cac cd 6;ng
khéc nhau [7]

daB:::gg:Tl:r[.)y Ong thép Ong déng
in | |61 thiga | T8 99 [Lu lugng| T8 da | LEMENSH T | ugng] T aa
s mis (tdida,lfs| mis Vs mis téida, lis| mis
1/2 15 - - 0,13 0,58 - - 0,11 0,64
3/4 20 0,13 - 0,34 0,30 0,73 0,11 0,30 0.28 0,70
1 25 0,30 0,46 0,53 0,82 0,26 0,43 0,56 0,91
11/4 32 0,33 0,49 1,19 1,07 0,52 0,58 0,86 1,07
1142 40 1,04 0,67 1,70 1,13 0,88 0,64 1,48 1,10
2 50 1,70 0,70 3,33 1,40 1,48 0,64 2,96 1,25
212 60 2,96 082 519 1,43 2,96 0,82 557 1,55
3 70 5,19 0.91 8,89 1,58 4,82 0,81 815 1,58
3142 80 7.41 0,98 12,8 1,65 6,67 0,84 11,1 1,58
4 90 10,4 1,07 17.0 1,77 9,83 1,07 158 1,70
5 125 17,0 1,13 29,6 1,95 - - - -
5] 150 259 1.16 45,2 2,01 - - - -
8 200 445 1.18 88,9 2,32 — - - -
10 250 74,1 1.24 133 2,25 - - - -
12 300 111 1,31 207 2,47 - - - -
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6.1.3. Van va cac phu kién

Hinh 6.1 gidi thiéu cac leal van va phu kién thuong ding trong
dudng &ng nude cia hé théng diéu hoa khong khi.

Hinh &.1. Cac loai van va phu kign duéng ong nudc théng dung
trong hé thdng diéu hoa khéng khi
a) Van cdu didu chinh luu lugng; b) Té ren; ¢) T& blch; d) Van gbc digu chinb luu lugng;
e) Cut 45% ren: f) Cut 45° bich: g) Van cdng (diing d& ddng m& ON — OFF); h) Cut 90° ren;
i) Bau ndi ren; k) Van mét chiéu kidu 1at; [) U ren; m) Van nat (plug cock}.

Van st dung dé déng md hode diéu chinh dong nmude bing tay hodc
tu déng nho mdt thiét bi tu dong kidu dién tir, khi nén, 16 xo, thuy luc
hodc nhd méto dién... Mot s& loai van ty déng kiéu nay nhu van dién
tit, van tac ddéng nho khi nén, déng co dién duge trith bay & chuong 8 -
Tu déng hoa hé thdng lanh [16].
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Van chd y€u bao gom mgt than van, mét eita thoat cho déng chay
trén d6 cé d€ van, dia van va ti van 48 néng ha dia van khi md déng
hoac diéu chinh ddng chiy. P& tranh nudc ro ] qua ti van can c6 dém
kin hodc mang kin ngin cach khoang cé ap suit bén trong va khi
quyén bén ngoai.

Dua trén hinh dang, cfu tao than van, dia van va chic ning cta
van ¢6 thé phan ra cac loai van nhu van cdu, van cong, van chiil Y, van
mét chiéu 1at, van mét chidu néng, van géc (hinh 6.1g).

Van coéng (gate valve)

Van ¢6 tén van coéng 1a do dia van c6 dang eanh ¢dng. Khi dia van
ning lén dén vi tri mé hoan toan, dong chiy hau nhu khéng bi trd luec.
Dia van c6 thé 1a mét khéi,la loai thong dung nhit nhung cé thé gdm
2 manh tach rdi nhau dude cing ra 2 bén dé dam bao 4% kin khit tét hon
vGl d& van & 2 bén. Van cfng si dung chl y&u 48 déng md hoan toan
ON — OFF. Néu dung dé didu chinh dong chay c6 thé giy ra rung dong
khoéng 6n dinh 1am 6n hose gidm tudi tho cla van. Van céng thudng duge
st dung dé chan ho#c khoa cach li m6t FCU hodc mot thiét bi ra khdi hé
thdng khi tién hanh thay thé, bao dudng, stta chita FCU hogc thiét bi ds.

Van cdu, van Y, van géc

Cé tén van cau 1a do than van cé dang hinh cau (hinh 6.1 a). Van
ciu c6 dia hinh tron hodc dia van tron cé dang mit chai ép 1én dé& van
¢6 clta thoat hinh trdn. Ddng di qua van phai chuyén huéng qua lai 90°
nén co trd lye dong chdy 16n. N6 ¢4 thé dong md nhanh han dang ké so
vdi van céng. Van chit Y (xem bang 6.8) ciing 14 mot loai van cdu,
nhung ti van lam v6i dong chdy mét géc 30, 45 ho&c 60° chit khong
phai 90° nhu van ciu. Véi ciu tao nhu vy tén thit 4p sudt cla dong
chay duge giam xuéng dang ké. Van géc ¢6 ciu tao gidng nhu van ciu,
tuy nhién dong chay vao va ra lam véi nhau mdt gée 90°. Van géc ¢6 trd
ldc dong chay nhdé hon, déng thdi cé thé thay thé mét cat 90° Céc loai
van nay dang dé déng, ma va diéu chinh luu lugng.

Van mot chiéu (check valve)

Van ¢6 tén 1 van mdt chiéu vi chitc nang cka van chi cho dong
chay theo mét chifu nhdt dinh, ngan dong chay theo huéng nguge lai.
Theo cdu tao ¢6 rat nhiéu dang nhung c6 hai dang théng dung nhat 1a
van mét chiéu kiéu lat va kidu nang. Van mot chiéu lat ¢é dia van treo
trén cla thoat. O trang thai binh thudng dia van ndm trén &€ van do
trong luc cia dia van. Khi ¢6 déng chdy, nudc ddy dia van 14t lén cho
dong théng. N&u c¢6 dong chdy nguge, trong luc dia van va ap lyc dong
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chay nguge déng chat dia van 1én d€ van, dé chan dong chay ngude.
Van mét chiéu kiéu nang cé dia van dang cdc dit trén d€ van. Dia van
nang 1én ha xudng trong mdt 1éng din hudng. Dong chay thudn tu
ning dia van lén, cdn ddong chay ngude cd tac dung dé dia van 1én d€
van dé déng chan. Van mot chiéu lat ¢6 trd lye nhd hon van mét chiéu
kiéu nang vi dong chay khéng bi lam réi.

Van nut (plug cock)

Van c¢6 tén la van nut (plug cock hoac plug vavle) vi chi tiét déng
md dong chay c6 dang hinh tru cén cé 16 thoat bd tri ngay trén chi tidt
déng md. Péng va md ddng chay hoan toan khi gat hinh tru cdn quay
mét géc 90°. Van nit chi y&u ding d8 déng md va diéu chinh luu Jugng
dong chay, can bing ap sudt gidia cde nhanh 6ng hoidc cac FCU. Khi md
hoan toan, tén thit ap sudt qua van rat nho.

Van bi (ball valve)

Van cé tén 12 van bi vi dia van c6 hinh bi cdu, 15 thong dong b8 tri
ngay trén than bi. Gidng nhu van nit déng va md hoan toan khi xoay
bi 90°. Gisng nhu van cdng, van bi dung dé déng md hoan toan kiéu
ON — OFF, nhung van bi ¢6 vu diém 13 gon nhe va ré hon.

Van budm (butterfly valve)

Van c6é tén la van budm vi dia van ¢6 hinh giéng con budm v&i truc
xoay § gitta v8i 2 canh nia hinh trén 2 bén. Giéng nhu van mit va van
bi, déng va md van hoan toan khi xoay truc dia van 90°. Khi mg hoan
toan, ton thit Ap sudt qua van nhd. Van buém gon nhe, thao tic va lap
dat d& dang, giad c& ré hon van cdng. Van budém ding dé déng khoa
hoic md hoan toan kiéu 2 vi tri ON — OFF nhung ctng c6 thé st dung
dé diéu chinh luu lugng dong chdy. Van budm ngay cang thdéng dung
va hay duge diing cho 6ng ¢d 16n.

Van cén bing (balance valve)

Céc loai van céin bang ding dé can bing dong chiy hodc cin bang
ap suft trén cac nhanh dudng 8ng nudce. Co6 2 loai 14 van céan bang bing
tay va van cin bang tyu déng. Mét van cén bang tay thudng duge b tri
cAc 8ng nhanh do &p suit dé xic dinh dong chay vd mdt cita c6 thang
chia d& hidu chinh dong chay. Van cén bang tu déng thuong dude goi 1la
van tu dong khong ché& huu lugng. Van ¢6é mot chi tidt di€u chinh tiét
dién clia thoat nhd hidu 4p cua nude qua van.

Van an toan (pressure relief valve)

Van an toan con dude goi 13 van giam 4p lam nhiém vu an toan cho
hé théng khi ap suit vugt mic cho phép. Van an toan ¢6 1 ¢d ciu 1o xo
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hodc mdt chi tiét dang dia dé& vd. Khi ap sudt vugt miie cho phép, 16 xo bi
nén lai, van md xa 4p vé& dudng hat hodc ra ngoai. D6t véi van dang dia,
dia s& bi pha huy (n6 hoac v3) dé md van gidm ap suit cho hé théng.

Cac van va phuy kién thutdng duge ndi véi nhau béng dmmg &ng qua
cac mol ndi khac nhau nhu: méi néi bich, md&1 néi ren, méi ndi han dién,
han déng hodc han chay, cac ric co, dau loe. Cac van va cic méi ndi
thudng cé pham vi lam viée vé 4p suét, nhiét dd, méi chat nhit dinh,
Khi st dung can ¢6 chi din clia nha san xuit hoéc theo catalog ky thuit.

6.1.4. Tén that ap suit

6.1.4.1. Xdc dinh dnh hudng ctia dp sudt theo phuong phdp hé sé
tré khdang

Tén that ap sudt cha nude chay trong ong la dai lugng dé chon
duge bom ¢6 cot ap thich hgp cho hé théng. Khi nude hodc chat luu
chay trong éng ¢6 2 dang trd lyc xust hién dé 1a ma sat theo chitu dii

. dudng &ng va trd khang cuc bd tai cac van va phuy kién nhu té, cut, U,
d6t ma, dét thu, phan nhanh...
AP = Apys + Apy, (6.1)
trong d6: Ap — t0n that dp suft tong, Pa;
AP, — t8n that ma sat dudng ong, Pa;
Ap,, — t3n thét 4p suét cuc bd, Pa;

lp w* )
App.=h 2 2 py 6.2)
p 4 2 (
o’ _
Apa, = Cp. ER Pa (6.3)

trong dé: 1 — chidu dai doan 6ng, m; p — mat d6 nude, kg/m®; o — toc do
nude, m/s; d — dudng kinh treng caa 6’ng, m; A — hé s& tré khang ma sat
xac dinh theo (6.4) va (6.5); ¢ — hé 88 trd khang cuc bé xéc dinh theo
bang 6.7.

Khi dong chiy tdng Re < 2.10%
A= — = ‘ (64)

v — dd nhét dong hoc ciia nude, m¥s.
Khi dong chdy vai Re > 10000: '
1

A= (6.5)
(1,821og Re — 1,64)°
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Bang 6.7. Hé sd tro khang cuc bd ¢

Phu kién 4 Phu kigén 4 _
ot that tr binh vao ong 0.5 Té {gua nhanh chinh} 0.4
Wan 2-3 Té {qua nhanh phu) 15
i cot 45° 0,35 st thu 0.1
| Cut 90° 06 Bét md 0.25

Thuc ra, hé s8 trd khing ma sat % ngoai viée phu thudc vao sé
Reynolds nhu céng thite (6.4} va (6.5) gi6i thiéu, con phu thude rit
nhiéu vao dé nham bén trong cta dng. Cac tai lidu Anh My (6, 7...] gidi
thiéu phudng phap xac dinh hé s6 trd khang ma sat A bing dd thi
mang tén Moody (gi6i thiéu trén hinh 6.1) phu thude vao 8 Reynolds
Re va d6 nham tudng déi e/d, trong d6 ¢ 14 d6 nham tuyét doi con d la
dudng kinh trong. P8 nham tuyét d61 & cia mét 88 loai 6ng khac nhau

duge gidi thi¢u trén hinh 6.2.

0,10 <
ving chay N
0.08 tang :
0.08 1= N
1 —— ving onde s
QIU? Y y - ulng chay rol ‘ I |
\\ ZMna=s B6 nham tuong 401, «/d = §.05
1 ™. 0,04
0.06 ;; R
el I ¥
% 1] N 003
0,05 o O™ - 0.02
o vy o e | ™t
s & e > 0.015
I [y A3
0.04 ,‘,\m%*\ ZSINASN < 1
22 B ) o = e 0,01
[++] e e ] I
SN\l —_— B . 0,008
O ]
— 0,008
% % ™ ——— :
0.03 7 N B - 0008
\ \\"‘--.. S
\\ \ ""'"-..._.__H \\ | |
P —
3 N ppa S vid = 0,002
3 \%%Q*H -‘A\\ T i
0.02 X S e h
: " S e = 0,001
\ N S =k 0.0008
v T ] \“\%:Q\ — 0.0006 =
0.015 Ong nhan R B 0.0004 ]
ot T 0.0002
SRR 0.0007 5
N
NG :-00005
o 0
001 %00 000, | i
0.009 |Oo —
6 810° 2 3 456 810° 2 34568105 2 3 456810° 2 3 45681C
Re
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t s5 loai éng

{dan vj cla d6 nham tuyét d&i ¢ 14 ft)

Hinh 6.3. £6 nham tuyét ddi £ va tuong ddi cda mé



1. M8inéi 8ng Hé s& trd khang
2. Cut90% ren chudn cuc bd &
3. Cuat 90° bich chudn 54 &
4, Cut 90° han chudn 33 ¢ 12
5. Cat 90° ren chudn, ban kinh 18n A P
6. Cot 90° bich chuan, ban kinh 18n - 9.0
7. Cuot 90° han chudn, ban kinh 16n - 8.0
8. Cut 45% ren chuin E 7.0
9. Cut 45°, bich chudn . o E 6.0
10. CAt 45°, han chudn Budng kinh trong d.in {11in = 2,54cm) 35 ¢
11. Cut 45°, ren chudn, ban kinh lan % 5.0
12, Cut 45°% han, ban kinh ldn . 2 40
2 20 F F
13. U, ren chuin - E
14. U, bich chuén - 3
15. U, han chuan 15 3.0
16. U, ren chudn, ban kinh |&n - E o5
17. U, han, ban kinh 16n o s
18. T&. ren, dong thing 10 E 32 31 4 20
19. Té, ren, dong nhanh 90 b F
20. Té, ren, dang thang 80 | 1.5
21. T&, bich, dong nhanh 70 E T
22 Déiu vao binh chita miéng loe hinh vuéng 60 b
23. Baura bmh‘chua_l canh vudng goc 5o E ® 37 2422 4 10
24, C)p_g phun vac bén trong Y F 46 454 09
25. Miéng hinh nén 25° 40 e 29408
26. Migng hinh nén 30° E ® o wkor
27. Miéng hinh non 35° 3 132 §
28, Miéng hinh nén 40° 30 F ok 8
29. Van chan 25 E 38,23 & 0.5
30. Van goc. ren T E a S0%
, ! . o ™ 48154 04
31. Van gde, b|ct1 »>2mn 20 F . X 514
32. Van mét chiéu Iat, bich g 35 o 1§ ,f
33. Van mét chiéu kiéu nang 15 E 16.6 50 44 F 0.3
34. Van céng, ren " E 70 28 179% o
35. Van céng, bich 2 * . 2
36. Van cdu, bich > 5in : 34 11 9%z
37. Van nut, ren é'g 3 22 o
38. Van nut, bich 08 b A SO
39. Van busm 5 o7 E E
40. Van buém 10° os E %
41. Van budm 20° “E 53 494
42, Van bugm 40° 05 E 259401
s ] E 0,09
43 Van nut véi 5 . E r
44. Van not voi 10° 04 F F 0.08
45, Van nat vai 20° : E - 0.07
46. DOt M dD =5 03 E - 0.08
47 potmo d/iD = 2,5 E 434005
48, Dot md d/D = 1,67 0.25 :
49, Bt m& diD =125 E 004
50. Bot thu /D =08 ..
51. D&t thu d/D = 0.6 Hinh 8.4. Hé s6 tr¢ khang cuc bd £ [7]
52 Po6tthu d/D =04 {vidud=3,0in vangbcren30cd L =20}

53. Dot thu &/D = 0.2
54. LA trén vach dng d/D = 0.6
55, L& trén vach 8ng d/D = 0,8

Trd khang cuc bd & c6 thé duge tinh toin theo bang 6.7 hogc theo toan
dé tai liéu [7] bi€u dién Lréh hinh 6.4. Mudn tim hé s8 trd khang cuc b,
dau tién phai bi&t dudng kinh trong (cdn goi dudng kinh thuy luc) & cbt
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bén trai, vi du d = 8,0 in; sau dé x4c dinh phu kién, vi du van gbée ¢6 ren (8
30). Ta néi diém d = 3,0 in véi di€m 30 cit cot phai tai 2,0. Vay tro khang
thuy lic cua van géc ¢6 ren dudng kinh danh nghia d = 3,0in 13 2.0.

Vi du 6.1 '

Xac dinh tén that ap suit cia hé théng dudng éng nude bing sit
trang kém D, = 150mm tiéu chudn (6"), cho bist luu lugng nude 1a
40)/s. Trén du’bng dng c6 mot van cdng ren chudn, 2 cit 90° ren chuin,
1 van 1 chiéu kiéu lat van chuén, chidu dai téng duong éng 50m,

Giai

— Xac dinh tdc d6 nude trong éng:

d; = 154,1mm = 0,1541m (8ng c6 dd day tidu chuin bidu 40 (s)):
V =40ls = 40.10° m%*s = 0,04 m%¥s.
Xac dinh d§ nhdm tudng déi: theo d6 thi trén hinh 6.3 véi dudng
kinh 6ng 6" va éng sit trang kém tim duge /d, = 0,0008.
— Xac dinh s Reynolds va hé s6 trd khang ma séat:
Re = ©d;
W
Gia st nhiét dd nude lanh trung binh trong dudng 8ng 1a 10°C, tra
bang phan phu luc ¢6 v = 1,036.10°° m%s, vay:
21401541
o= IO
1,036.107°
Tra toan d6 hinh 6.2 xac dinh duge A = 0,019.
— Xac dinh trd khang ma sat ctia doan 6ng:
Lp.w®  0,019.50.1000.2,14°
© 24 20,1541
— Xac dinh hé s6 trd khang cuc bd clia van va phu kién:
8t dung d6 thi trd khang cuc bé hinh 6.4 véi d, = 6" ta cé:
1 van cft‘;ng ren = 0,06 x1 =0,062
2 ctit 90° ren chuén & = 0,485 x 2 = 0,97
1 van 1 chi€u, lat, ren £ =2,0 x1 = 2,0.
Téng hé s8 trd khang cuc bd £, = 0,62 + 0,97 + 2.0 = 3.59.
~ Xac dinh t6n that ap sudt cuc bo:
2

APy = C.p.% = 3,59.1000.

= 2.42.10°

AI’JIII.‘S = 7"

=14116Pa

2,142

= 8227 Pa

229



Téng tén that ap suit:
Ap = Ap,.. + Ap,, = 14116 + 8227 = 22345Pa
Ap = 0,22bar = 22,8m cbt nudc.
6.1.4.2. Xdc dinh tén thdt dp sudt theo phuong phdp dé thi

bDé don gidn hoa viée tinh toan tén thit 4p suit cho hé théng &ng -
nude ngudi ta thanh 1ap cac dd thi (hay toan d8) dé tra duge ngay tén
thAt ap suit cho mdt don vi chidu dai dudng éng phu thude vao téc dé
lizu ddng cua nude, dudng kinh éng va luu lugng nude. Sau khi tra duge
ton that Ap suit cho mo6t mét chidu dai 8ng, ta chi cAn nhéin véi chiéu
dai éng sé duge ton thit ap suit ma st téng

Apms L.Ap,, Pa
trong d6 Ap, — tdn that 4p suit cho médt mét chidu dai Sng, Pa/m.

Hinh 6.5 gld1 thiéu dé thi xac dinh t6n that ap suit cho mdt mét dng,
Pa/m, d&i v6i 6ng din nudc bang thép den bidu 40 tidu chuin (schedule
10(s) - chiéu day théng dung), phu thude vao luu hugng thé tich cla nude
20°C (hoac tdc do nude) va dudng kinh danh nghia cia &ng. Hinh 6.6 va
6.7 dung cho 6ng déng loai K, L va M ciing nhu éng nhua plastic.

Cac leai phu kién va van tuy theo kich cd duge guy ra chiéu dai
tudng dudng dé tinh tén that ap suit. Cac bang 6.8 dén 6.10 g1di thidu
chiéu dai tugng dudng cta cAc van va phu kién dudng 6ng khac nhau.

Vidu 6.2

Céc difu kién cho gidng nhu vi du 6.1, xac dinh tén th&t &p suft
theo phuong phap dé thi,
Giai
Véi V = 40l/s, D, = 150mm xéc dinh duge Ap, = 270Pa/m.
Chiéu dai dudng 6ng L, = 50m, Ap,,, = 50.270 = 13500Pa.
Chiéu dai tueng duong:
— cha van cong 1a 2,13m
~cla 2 cut 90 14 4,88 x2=9,76m
—¢ntia van 1 chifu 14 18,29m
Téng chiéu dai tudng dudng:
Lo = 2,13 + 9,76 + 18,29 = 30,18m
Tn that ap suat la:
Ap,, = Lm Ap; = 30,18,270 = 8149Pa
Tén that Ap suit téng:
Ap = 13500 +8149 = 21649Pa = 0,22bar = 22,1m 6t nude
So v4i dap s6 & vi du 6.1, tén that ap suit tinh theo d6 thi chi bing
97%. C6 sai s6 nay 12 do nhiét dd nude trung binh & d6 thi dude quy
dinh 14 20°C cting nhu sai s6 do tra trén dé thi, 44 chinh xac kém hon.
Cac sal s8 nay la chip nhan duge.
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Bang 6.8. Tén that ap suat tinh ra chidu dai tvong dudng I, m

cla mot s& loai van

Van céu Van Y 60° Van Y 45° van géc
Pudng kinh
danh nghia
cla éng din
|
in mm
38 10 5,18 2.44 1,83 1,83
12 15 5,49 2,74 2,13 2,13
3/4 20 6,71 3,35 2,74 2,74
1 25 8,84 4,57 386 366
1 32 11,58 6,10 457 4 57
1142 40 13,11 7.32 5,49 5.49
2 50 16,76 9,14 7,32 7,32
2" &80 21,03 10,67 8.84 8,84
3 70 25,60 13,11 10,67 10,67
312 80 30,48 15,24 12,80 12,50
4 90 36,58 17,68 14,33 14,33
5 125 42,67 21,64 17.68 17,68
& 150 51,82 26,82 21,34 21,34
8 200 67,06 35,05 25,91 25,591
10 250 85,34 44,20 32,00 32,00 -
12 300 97,54 50,29 39,62 39,62
14 350 1097 56,39 47,24 47,24
16 400 124 97 61,01 54,86 54,86
18 450 1402 73,15 60,96 60,96
20 500 158,5 83,82 7183 71.63
24 600 1852 97,54 80,77 80,77
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Bang 6.8 (tiép theo)

Van mét chigu

Van mot chiéu

Van cdng | loai lat (swing — Phin loc chir Y loai nang {lift —
type} type}
Puing kinh
danh nghia
clia &ng din - -
n mm Mzt bich Cé ren
3/8 10 0,183 1,52 - -
112 15 0,213 1,82 - 0,914
3/4 20 0,274 2,44 - 1,22
1 25 0,305 3,05 - 1.52 Van mc?t chLéu
1 | 32 0,457 427 - 2,74 dang cau giong
12 40 0,548 4,88 - 3,05
2 50 0,701 6,10 8,23 427
2w 60 0,853 7,62 8,53 8,10
3 70 0,975 g,14 12,80 12,19
3 80 122 1087 14,63 -
4 S0 1,37 12,18 18,29 —
5 125 1,83 15,24 23,38 ' -
6 150 2,13 18,29 33,53 -
8 200 2,74 24,38 4572 - Wan mét Chiéu
10 | 250 3,66 30,48 57,19 - dang 9be %'22 k
12 300 3,69 36,58 76,20 -
14 350 4,57 41,15 - -
16 400 5,18 4572 - -
18 450 579 50,29 - -
20 500 8,71 60,96 - -
24 600 7.62 73,15 - -
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6.2. SO PO HE THONG BUGNG ONG NUGC

6.2.1. So dd nguyén ly

S¢ dd nguyén 1y hé théng nude lanh da duge trinh bay trén 5 muc
2.4.2. Tuy nhién, tuy titng trudng hgp cu thé ngudi ta cé thé chon s d6
t61 wu. Théng thudng s¢ d6 héi ngude ¢é cén bang ap sudt tu nhién tén
nhiéu dudng dng hon, gia thanh dat hon nhung c¢6 nhiing trudng hgp so
d6 héi ngudge tén thém rat it dudng éng, vi du trudng hgp toa nha hinh
hép nhu hinh 6.8 mé ta véi cac phong bd tri xung quanh toa nha. Ong
phan phdi cho cac tdng 13 6ng thing diing (cip cho tdng 2 dén ting 8).
Ong phan phdi dan nim ngang cip cho cac dan cia tit ci cac ting.
Toan bd 8ng phan phdi va héi cia titng tAng 1am nhiém vu cha 8ng hdi
ngude khi bd tri 8ng gép d phia dan sau cting. Nhung do toa nha hinh
hop khép kin nén dng hdi va 6ng phan phoi 6 vi tri sat nhau. O day c6
su két hop gifta 2 so d6: so dd 2 6ng truc tiép Sng £6p va phan phéi ciia
chc ting véi so dé hdi ngude cha ting tAng. Néu thém mét Sng hdi
ngude tir tAng 8 xudng ta sé& dude so d8 hdi nguge hoan chinh. Hinh 6.9
£idi thiéu sd d6 nguyén 1y hé théng nudc lanh va giai nhiét véi 2 may
lam lanh nuéc, thap gidi nhiét d4t trén tdng thuong toa nha 10 tang.

Nam A1
5 1
o { ) g ﬁi"\
SEET Tay A 2
¢ !
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- > o
- 7 o
S o
o 5 <
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‘
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\ ! Cép
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Hinh 6.8. BS tri dudng 8ng ndm ngang trong céc ting,
ong gop thing dimng trong toa nha hinh hop
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Hinh 6.9. S¢ d6 nguyén Iy hé théng didu hoa khdng khi ¢é hé nudc lanh kidu hoi
ngudc va nudc gidi nhiét vai 2 may lam lanh nudc, 2 thap giai nhiét dat trén ting
thugng tod nha 10 tang
1. May lam lanh nudc Water Chiller; 2. Bom nudc giai nhiét; 3. Bam nudc lanh;

4. Thap giai nhiét; 5. FCU: 6. Binh dan nd.

NE&u néi tit tit A dén B (hinh 6.9) ta c6 hé 2 &ng kidu dng hdi tryc
ti€p thong thudng. Céc dan lanh & tAng 1 s& ¢6 tdn thit 4p suft nhd
nhdt vi dudng 6ng 1a ngdn nhit va cac dan tdng 10 s& 6 ton thit ap
sudt 16n nh&t vi dudng 8ng 14 dai nhat. Nude ¢6 xu hudng chi di qua
cdc dan tdng dudi. D& can bing tu nhién tén thit 4p suit cho cac dan
ngudi ta b dudng ndl tit AB ma néi doan CB sust chiu cao 10 ting
cua tod nha. Nudc lanh ra khéi cae tAng khéng di true tiép vé A ma
chday nguge 1én tAng 10 réi mdi quay xudng theo dudng CB vé& diu hut
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ctia bom. Pdy chinh 132 hé héi ngude. Nhu vay, hé héi nguge tdn thém
mét doan 6ng hoi chay sudt chidu cao cia tod nha. Doan 6ng cin bang
bd sung nay cing ¢4 thé bd tri ngay & phia ddu diy clia bom bang céch
cho nude chdy thing 18n tdng 10 rdi quay xudng. Céc 6ng phan phéi b&
tri trén &ng di xudng. Khi d6 phai néi tit AB (xem hinh 6.10). Hé hdi
nguge voi dng can bing dit phia ddu ddy bom ¢6 uu didm 13 c¢6 thé
giam duge kich thude dudng dng vi té¢ d6 nude cta Ong phia dau ddy
bam cho phép 16n gin gap 2 1an ddu hiit cda bom (bang 6.4). Tée 6 diu
day cho phép 2,4 = 3,6m/s trong khi téc dd dau hit 1a 1,2 dén 2,1m/s.

)

Tang thugng
1|
| S—
_\)"_—I 4

e Pppepppeon
- PPPPpPPODDE
= 2P RPP0eY
| 2P RPPOT
| 2oy Po0n0Y

|| | BEEEsEsERgE
. T

Téang 3

WG

) -———P4—1 Bdc hoi
Tang ham vy emem—p—] Nguing (U
) WC2
Béc hoi
Ngung tu

EE b

Hinh 6.10. Hé hdi ngude kidu &ng cin bing dit phia ddu day bom

X X

X X
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XX
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™ Dy 125
=
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Y
Dy 125 ; =
aw Ong mém 1
~pa— Van chén {van céu)
Yan mdt chigu
Bom nudce
® Apké
® Nhigtke
Dy Budng kinh danh nghia
Dy 250
4 Phin loc can p Y

Hinh 6.11. Hé thdng bom nudc Ianh va binh bay hdi clta Water Chiller {chi ti&t hoa)

Thoéng thudng céic ban vé sa 38 nguyen ly (hinh 6.9 va 6.10) duge
trinh bay trén khd AQ va Al nén ¢6 thé thé hién todn bd cac thiét bi
phu nhu ong mém, van chiin, van 1 chiéu, ap k€, nhiét k&, loc can, van
an toan, giam ap. Trudng hgp cac thist bi phu dé chua dude thé hién
trén ban vé sd dd nguyén 19, cAn ¢6 thém ban vé thé hién chi tiét bd
sung, vi du hé théng bom, hé théng thap giai nhiédt, binh ngung, binh
bay hdi... Hinh 6.12 gigi thiéu hé théng bom nuée giai nhiét v4i binh
ngLIng ch cac thu,t b1 phu nhu phin lge ean, van 1 chiéu, van chan (van

A —— Bi hngung vy

Dy 125 Dy 125
A AT &
Dy 125 Dy 125

aw Gng mém ]
—ba— Van chan {van ciu)
Van mél chiéu
Bom nude
® Apks
@ Nhigtké
Dy  Budng kinh danh nghia
= Phin loc cé&n

Hinh 6.12. Hé théng bom nudc gidi nhiét va binh ngung clia Water Chiller {chi tiét hod)
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6.2.2. Su phan bo nudc khong dong thai

Gitng nhu xac dinh nang suit lanh téng tit cic thanh phan tai
lanh ¢4 chu ¥ dén hé 86 khéng déng thol. Vi du khi toa nha hinh hép
(hinh 6.8) ¢6 bén day phong quay vé ca 4 hudng Déng, Tay, Nam, Bic.
Tai lanh cha cac phong déu chia thanh phan blic xa mit trdi va déu
duoe tinh 6 mic cao nhit d¢ chon FCU. Nhung khi tinh tai lanh téng
dé chon may diéu hoa trung tdm ta nhan thay rang, cac phong hudng
béng chi nhin bdc xa mat trdi va dat tai lanh max vae 8 — 9h sang, céac
phong huéng Tay lai chi nhén biic xa mat trdl va dat tal lanh max vao
lde 16 — 17h chiéu, nhu vay chi can 14y gia tri be xa 16n nhit cia mot
trong 4 hudng.

P& véi hé théng nude lanh clng vay, lvu lugng nude lanh téng cia
bom khong phai 12 luu lugng nude lanh clia téng cida cac FCU ma cin
nhan véi hé s6 khong dong thdi phit hop. Hé s6 khéng déng thoi luén
nhoé hon ho#c bing 1 nén luu lugng bom bao git cling nho hon luu
luong téng cua cac FCU.

Can ot vao hé s§ khéng ddng thdi, ta c6 thé tinh toan duge chinh
xAc nang sudl bom cin thiét cing nhu kich thudc §ng vita dt dé tist
kiém von dau tu ban dau cling nhu gia van hanh khi h¢ théng lam
vige. Khéng phai hé théng nio cing ¢6 thé ap dung hé s6 khong déng
thai. Cac didu kién dé 4p dung hé sd lam viéc khéng dong thoi 1a:

~ Cac dan lanh FCU duge diéu chinh ty ddng luu hugng phu hgp
v6i su thay d8i tdi lanh trong phong.

— Chi khi cac phong diéu hoa c6 it nhat 2 hudng bitc xa méat troi trd 18n,

Hinh 6.13 gid. thiéu Bic
phuong an cdp nude lanh Ll 1 L
cho cac phong cd ca 4 0O

huéng bic xa Déng, Tay, — -
Nam, Béc nhu hinh 6.8 da - —
gi6i thidu. Vi hudng Bicla ™| — — | Pong
doan cudi ¢ia 6ng cAp nén
hé s6 ddng thdi bit bude
phai 1a 1. Néi cach khéc, [
khong thé ap dung hé s& R

déng thoi cho doan éng nay

o R . Mam
ké ca doan clp cling nhu
héi. Ta chi c6 thé ap dung hé Hinh 6.13. Su d& dudng &ng cdp
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56 khéng déng thdi cho 3 hudng Tay, Nam va Déng cang nhu dudng cap
va dudng hdi chay theo chiéu thang ditng cha tam tdng. Cting nhu vay,
cde duong dng cép cia tiing ting phia Tay (doan cip cudi ciing) va chc
dudng dng hoi phia Nam (doan héi ddu tién) phai thist k& véi lun higng
16n nhat (hay hé s6 ddng thoi k,, = 1).

Trong hé thdng khong tinh dén hé 8 ddng thdi, thudng ngudi ta
phai chd ¥ nhiéu hon téi cAc thidt bi ty dong hoa cua bom nhu dé gidm
tiéng on do ti€t Iuu qua van, hodc do 8¢ do nudc qua 1én. Ngoai ra, vi
hé théng khoéng bao gid van hanh tdi luu luong di thiét k& nén bom
lién tuc phai 1€t luu luu lugng, cho chay qua nhanh phu hoac giam
niang suit.

Vi vay, can thiét phai tinh toan ning suét bom va dudng kinh éng
nude theo hé s& dong thdi, né cho phép tidt kidm vén diu tu va tdi uu
cong tac van hanh hé théng. Hinh 6.14 giéi thiéu dd thi xac dinh hé s6
khéng ddng thai va vi du 6.3 gidi thidu cach st dung d8 thi nay.
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Vidu 6.3
Cho hé théng 6ng nudc bd tri nhu hinh 6.15, Hay xac dinh:
1. Hé 58 khong déng théi dé tinh luu lugng nude.
2. Luu lugng nudc trong cac nhanh éng gép.

Béc
20 20 20 20 20 20 20 20 A
|

\ | | | | ] |
R8 R7 R R5 R4 R3 R2? B
20— R9 Rog f—20
20— R10 R27 +—20
Tay |20—{R11 Mat bing R26 —20 Bong
20— R12 R25 —20
20~ R13 R24 |—20
_IRr1a R23 |20
R15 R16 R17 R18 R18 R20 R21 RZ?2

[ 11T 1T 1

] \
20 20 20 20 20 20 20 20
Nam

Hinh 6,15, Hé thang dng gop cap (vi du 6.3)
Gidi
1. Bom A cip cho cic phong hudng Béc va Tay, nhung hé s8 khong
ddng thdi chi ¢é thé 4p dung cho hudng Béc. Luu lugng téng ciia bom A
14 28V/s va luu lugng clia cac phong hudng Béc 1 16l/s. Ty =6 gitia luu
lugng 6ng nhanh va luu lugng téng a = ;—g = 0,57. Tra ¢ dé thi hinh

6.14 dugc ky, = 0,785,

Bom B ¢é hé sd a la:

a= % = 0,43

Tra d4 thi hinh 6.14 véi a = 0,43 ¢6 hé s khéng déng thai k, = 0,725.

2. Cac bang 6.11 va 6,12 gidi thidu hé sd khoéng ddng thai ap dung
cho lIuu lugng nude t8i da dé xée dinh luu lugng nude thuce t&€ cho bom
va dudng éng.

Luu lugng & cac doan 6ng cudl cd 4p dung hé s khong dong thai,
néu nho hon thi phdi 14y bing luu lugng doan ddu tién cta doan cé hé
s6 khéng ddng thdi bang 1. .
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Bang 6.11. Bam A Bang 6.12, Bom B

s gl oo 119 i |Lostina | N L | (L eng
! déng thai e : ' ddng thai T
A-R1 28 0,785 22,0 B - Rz8 28 0.725 i 20,3
R1-R2 26 0,785 204 R28 - R27 26 0,725 | 18,8
R2-R3 24 0,785 188 R27 — R28 24 0,725 17.4
R3 -R4 22 0,785 17.3 R26 — R25 22 0,725 i 16,0
R4 ~R5 20 0,785 157 R25 - R24 20 0,725 {14.5)
R5 -~ R6 18 0,785 141 R24 — R23 18 0,?2.5 {13y
R& ~ R7 16 0,785 126 R23 - R22 16 1.0 16
R7-RB 14 0,785 {11y R22 —R21 14 1.0 14
R&8 - RS 12 1.0 12 R21—-R20 12 1.0 12
R -R10 g 1.0 10 R20 - R19 10 1.0 10
R10—-R11 8 1,0 8 R19 - R18 8 1,0 a
Rt1-R12 g 1.0 g R18 - R17 6 1.0 [5]
R12 -R13 4 1.0 4 R17 - R16 4 1,0 4
R13-R14 2 1.0 2 R16 — R15 2 1.0 2

(") Luu lugng & cac doan ¢udi 8ng co ap dung hé 8 khéng ddng thai.néu nhd hon thi phai Iy
bang iuu luong doan diu tign cda doan ¢6 hé s6 khong ddng thdi bing 1.

Nhu vay, bom A cin chon ¢6 luu lugng 22Vs chit khéng phai 281/s
va bom B cén ¢6 luu lugng 20,3Vs chit khong phai 28)/s nhu 1y thuyét.

Chon bom

Bom can dugc lya chon sao cho khi didu chinh luu lugng, c6t ap
bom khéng duge tang cao, Cac hé théng dudng éng cdn diéu chinh luu
lugng dang ké cn phai chon bom trén doan nim ngang cua dusng dac
tinh (Juu lugng — ¢ét ap) cta bom.

Théng thudng, cic dudng 6ng mdéi lip dit bao gid ciing ¢6 t6n thit
&p sudt nho hon so véi tinh todn, bdi vay Iuu lugng dat cae hon va coéng
suflt déng cd yéu ciu cling 16n hon. Chinh vi vy bom ly tAm thudng
duge chon cbt ap diing nhu tinh todn va khong tinh thém hé s6 an
todn. Khi tinh toan véi hé s6 an toan luu lugng bom sé gué 16n, Khi
van hanh thudng phai diéu chinh luu lugng hodce cho bypass mét phén.
Diéu dé c6 thé din dén qua tai déng co.

Vi vay, khi khéng st dung hé s khéng déng thdi, luu lucng bom
chon dat t&i da, Juu lugng thyc t& cAn thi€t nhd hon nén phai lién tuc
didu chinh bang tiét luu c6 thé lam cho cdt 4p bom ting cao.
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6.2.3. Cac thiét bi phu

6.2.3.1. Binh dédn no :

Binh déan nd 1a binh chita nude dung dé didu tidt sy din nd nhidt
eua nude trong hé thdng nude khi cé thay d6i uhiét do. Binh phai 6 stic
chita da 16n d€ chita dude lugng nuée din néd cia toin hé thong khi
nhiét dé nude thay d6i trong qua trinh hé thdng ditng cing nhu lam
vige. Ngoai ra, né ¢6 thé c6 thém nhiém vu cdp nuée va bd sung nude
cho hé théng.

Binh dan nd chi st dung cho cdc hé théng nude kin. Céc hé théng
nude hd ¢é dan phun khéng can binh din nd vi bé chita nude déng thoi
lam nhiém vu cta binh dan né.

Binh dén nd duge chia lam nhiu loai theo ciu tao va nguyén tic
lam viée nhu:

a) Binh ddan nd ho

Binh din nd hé 1a binh c6 16 théng vdi khong khi ngoai trdi, nén ap
sulit lam viée caa phia hit hé théng ludn bang 4p sudt khi quyén. Binh
dan nd hé thudng dung cho hé théng nuée lanh didu hoa khong khi va
cac hé théng nude 16n. Binh dan nd hé don gian vé ciu tuo, ré tidn,
khong chiu ap lyc, dé van hanh nén duge tng dung kha ring rél. Vai
binh dén ndé hdé ngudi ta clng c6 thé d& dang xac dinh duge 4p suit
tinh d cdc diém trong hé théng nude. Hinh 6.16 g1d1 thi¢u mét binh dan
nd hoé véi hé théng dudng 8ng. Binh dian nd hd duge 1dp dit & vi tri cao
nh&t trong h¢ théng 6ng nude va cao hon dan lanh cao nhat it nhat 13
0,9m. Kich thudc té phia dudi (néi binh véi bom va dudng héi tir dan)
duge mo rong nham muc dich gidm tdc 46 dong nude tach bot khi cudn
theo d¢ dang hdn, tranh cho bom khéng hit phai khi khi van hanh.

b) Binh ddan nd kin

Binh dan nd kin dugc gidi thigu trén hinh 6.17 14 binh khéng c6 16
théng véi khéng khi bén ngo&i nén ap suit 1am viée cia hé théng khac
v6i ap sudt khi quyén, do dé binh c¢6 ap k& dé theo d&i 4p suft hé
théng. Binh dan ng kin thudng duge ting dung cho cac hé théng nudc
nho hodc nude néng gia dinh. Vi nude néng c¢6 kha nang hoa tan 6xi
lam han r1 dudng 6ng nén nhiéu binh dan nd kin ¢ thém mang cao su
dan hoi ngén cach nude va khéng khi trong binh, khi dé ngudi ta goi 1a
binh din nd cé6 mang dan héi,
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puang cham nhanh

Xakhi
Nap mad dé vé sinh
Van phao
van céng Sng thug
Mirc nudc
Xa !
- Y —S— _
By Puéing &ng tang cd

Vi tri tang ¢ 6ng
dé tach khéng khi

N (d Tang ¢ dé tach khi
:——\—H:::ﬂ#d
Ong hai |

C4 dng thong thudng

it nhat 4d l
D
\ Bdrn tuan hoan
Hinh 6.16. Binh din nd hd

F—|

Van cdng Ap ké

Ong thuy

Van cdng ) ‘l

Hinh 6.17. Binh dan nd Kin

Thé tich ctia binh dan nd hd va kin néi chung duge xac dinh theo
phén tram dan nd cia nude va cta chinh vé binh. D& don gidn thudng
ngudi ta ldy thé tich binh din nd téi thiéu bing 6% toan bd thé tich
nudc trong hé théng (nudc chita trong dudng éng va trong cac dan) [7].

Cang ¢6 thé tinh thé tich cta binh din nd t6i thidu (chua tinh dén
hé 88 chiia cua binh) theo céng thite sau:

Vi = BV,
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trong d4: V,, —thé tich t6i thidu binh dan ng, m?,
V, — thé tich toan bd nude chiza trong hé théng, m*:
B —phdn tram dan nd cla nude 18y theo bang 6.13.

Bang 6.13. Phan trim dan nd cla nudc theo nhiét d3 (I13y diém géc tir 4,5°C)

Nhiét do, °C 40 50 60 70 80 30 100 110 120

B. % ) 0,7 1.1 16 2,0 2.8 3.2 4,0 4.7 55
{Nhiét ds, °C 130 140 150 160 170 180 190 - 200 ]
i, % 6,4 7.3 8.4 9.3 10,6 1.8 131 146 [

Theo bdng 6.12, néu hé théng nude lanh didu hod vio mua hé va
sudi vao mua déng, lam viée trong pham vi thdp nhat 1a 4,5°C va cao
nhat la 70°C thi d8 dan nd cta nude 12 2%. Vi néu toan bd lugng nude
chita trong hé théng 1a 50m? thi thé tich i thiéu clia binh 14 2%.50m* = 1m?
Theo [7] 18y 3m® bang 6% thé tich nude.
6.2.3.2. Phin loc cdn

Chic nang dau tién etla phin loc ciin 1a dé bao vé thi€t bi, Théng
thuong, phin loc can dude dat & trén dudng hat cia bom, trude van
diéu chinh va céc phu kién ciing nhu thist bl tu déng cin bdo vé khac.
Phin lge eén thudng duge chon theo ndng sudt tinh toan clla vi tri ma
né dude lap dat. Phin loc ¢din dung cho bom thudng lam bing déng va
¢ 1uéi khéng dudi 40 mesh (40 méit trén chidy dai 1 in). Khi s& dung
phin loc can cho cdc mue dich khac cin lién hé¢ véi nha ché tao dé tim
¢d 1u6i thich hgp. Vi du, mét van diéu chinh cin duge bao vé vai ¢d ludi
min hdn nhiéu so véi phin loc dung cho bam.
6.2.3.3. Nhiét ké va dp ké

Nhi¢t k& va ap k& duge 1dp dit & cac vi tri ma nha thist k& cho
rang cdn thict dé bist nhiét dd va ap sudt etia hé théng. Thudng cac vi
iri dé la:

1. Nhigt d§ nudc vao va ra & binh bay hoi:

2. Nhiét d6 nude vao va ra & binh ngung tu;

3. Ap sufit ddu vao va ddu ra clia bom.

Nhigt dé va ap suit nude phun trude khi vao dan phun cGa bé ria khi.

Nhiét k& diing cho nude thudng chon loai ¢6 thang chia tir 0 dén
160°C va duge b tri trong 6ng bio vé va ldp dat sao cho dé quan sat.

Ap k& duge chon sao cho ap suét van hanh nim § difm giita cha
thang chia va ciing nén l4p dit 6 noi d& quan sat.
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6.2.3.4. LG xd khi

Viéc xa khi hofic théng khi 13 mét v&n dé rit quan trong da1 véi bat
ky hé théng nudc nao. Théng thuong, phin 16n khéng khi duge thoat
qua binh dan ndé kiu ho. Nhitng vi tri cao nhat caa hé théng khong ¢6
kha nang théng hoi véi binh dan nd hd ddu phai bé tri 15 x4 khi. Ha
théng st dung binh din nd kin cin phai bd tri 16 xa khi & tat ca cac vi

tri cao cia hé théng. T4t ci cac 15 x4 khi phai ¢6 phéu thoat nude, dé
phong nude rd ri theo.

6.2.4. S db 1ap dat dudsng éng

So d6 14p dit dudng 6ng phu thude vao rat nhidu y8u t& khac nhau
nhu vi tri thiét bi, cfu tric va két c&u xay dung, vi tri ng cdp va xa
nude, hép ky thuat, yéu cdu vé 14p dat, bio dudng sta chita ciing nhu
diéu chinh, diéu khién, bao vé thiét bi. Néi chung, khi thidt k& so db
lap dat dudng 8ng can luu ¥ mot s8 vaAn dé sau:

1. Van khoa dugc b tri trén dudng dng c8p va éng héi cho thidt bi
(ching thudng 14 cac van cdng) dé c6 thé tién hanh sita chita hoac thay
thé thiét bi nhu FCU, AHU, binh bay hdi, binh ngung tu, bom... ma
khéng cin phai x4 nuée toan b6 khoi hé théng. D6i khi ciac van cidu
dugc b8 tri trong hé théng vira 1am nhiém vy van kho4, vita lam nhiém
vu diéu chinh ¢in bang ap suft va luu ll.rdng dong chay trong hé théng.
Van cau hay dude s dung nhit & ddu xa cua bom. Trong mdt vai
trugng hrjp c6 thé bd van néu so sanh vé mét kinh t& thiy gia van dit
hon gid xa bd toan bd nude va thay méi bang nudc da xi ly. Thue chat
ddy cling 1 mdt bai toan t61 uu vé kinh t&.

2. Cac he thong sit dung cac méi néi ren, han dién hodc han chay
cAn thiét cé cac méi n01 6 thé théo 1ip sia chita hodc thay thé thiét bi.
Néu st dung van cdng dé tach thiét bi khéi hé théng thi cde méi ndi
dugc bd tri gifta van va thiét bi. Cac méi nél cling dude bé tri trude vi
sau cac van diéu chinh va trén méi nhanh cda van diéu chinh 3 nga.
Kinh nghlem thuc t& cho thdy, nén b tri van diéu chinh & gitia thiét bi
va van céng. Piéu d6 cho phép thdo dd van diéu chinh khéi hé théng
ma khong can xa hé&t nude khoi hé théng. Khi bg tri hop ly van diéu
chinh, ta cé thé loai b duge méi ndi dung d€ thao lap thigt bi. N&u sit
dung céc van va phu kién kiéu bich ¢6 thé loai bd toan bd cac mdi ndi
thao lap dugc.

3. Cac phm loc cén, nhiét k&€ va 4p k& thudng dude be tri gitia thiét
bi va van cng (dung dé kho4 duong nude).
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6.2.4.1. So dé dudng éng dan lgnh
Cac hinh 6.18 dén 6.24 gidi thiéu cac so dd dudng Ong dac trung
diing dé 14p dit cac dan lanh dung nudc lanh trong hé théng kin [7].

S dd duong éng gidi
thigu trén hinh 6.18 su
dung mdt van 3 nga. Van
3 nga nay duge lap trén
dutng hdi td dan lanh.
Van ¢6 nhiém vy duy tri
nhiét dd yéu cAu bing
cdch diéu chinh ty déng
luu lugng nudec qua dan
va qua duong bypass. Van
duge diéu chinh nhd mét
ddu cam nhiét d6. Cac
van nhanh ndi
thudng dude bd tri ca trén
dudng nube cadp va nudc
héi. Nho vay ching ta co
thé xac dinh duge tén
thdt 4p sufit qua dan
lanh. Van nut dung dé
didu chinh va dat tén that
4p suit qua dan bang tay.

Hinh 6.19 gig1 thicu
mét. phudng an ldp dat
khac cho dan lanh ding
nude. Van nat (plug cock)
ding dé didu chinh bang
tay luu lugng va ton that
Ap suit qua dan. Ton that
ap sudt dudec diéu chinh
bang cach ndi cac ap ké
vAo cdc nhanh ché trén
dudng c&p va héi ca dan.
Véi so do nay, viée difu
chinh nhidt d6 khong khi
ra khéi dan lanh duge
duy tri trong mit pham vi
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yéu céu, do nhigt dd nude lanh da duge didu chinh theo mbt gia tri dat
trude. Théng thuong ngudi ta ding mat dong khéng khi di vong qua dan
lanh (hoa tron cdp 2) dé diéu chinh nhiét d6 cusi cting théi vao phong.
Hinh 6.20 gi6i thiéu mét t& hgp gdm nhiu dan lanh. Dudng ong xa
khi va x& nude nén dung ¢d 1/2 in théng thudng. Céc nguyén tic di dng
trén hinh 6.18 v& 6.19 cling duge 4p dung che trudng hgp nay.
NUt voi nude
Voixakhi o=

~F

¥ HEi Van cong

Bi
\I, 1 O~ L3 cém
R '\b}‘/’/ nhiét ké
]
Budng x3._ !
khi 1/2"
Pl | o
3i cér:g// lang ban
‘
: /4 ;F\va_n :|:_.6r:g
B0 dan lanh | " ' tuychen
\1\ W%\/&n céng Nap

v

”

S
| _
[ "~ Puding xa 1/2"
dll_’/ e~ Tuy chon ’
Hinh 6.20. So d3 dudng &ng cho t& hgp nhigu dan lanh

Mgt van cau cé thé st dung thay thé cho cip van nit (plug cock) va
van céng trén dudng héi clia hinh 6.18, 6.19 va 6.20. Khi d6 van ciu
dam duong cd 2 nhidm vu 13 c&n biing 4p suAt tén that qua dan va khoa
déng chay khi sita chita thay th& dan. Tuy nhién, viéc s dung van ciu
¢d nhuge diém trude hét 13, diém dat sau khi can bang khéng duge dinh
vi v& ¢6 thé dich chuyén véi céc 1y do bat ngd khéng ludng trude, thit hai
12 phai dat lai méi lan déng mé& d€ st chita, thao 14p, thay thé,

Cac t& c6 mu bit bd tri trén dan lanh diung dé thai hét nude ra khoi
hé théng.

Doan &ng ling cén 1a doan &ng chét phia dudi cha cic ong ding
cip va héi. Thong thudng phia dudi 14 mia ren. Khi thiao mi, cé thé
thdo cian bén ra ngoai. Néu dung mét van ¢éng thay cho mi ren, cé thé
b& tri voi dé ndi 6ng mém x4 can ra xa ho#ic x4 dé&n phéu x4. Ong ling
can thudng ¢6 dudng kinh t&1 thidu 7/8 in (22mm) va chiéu dai t&i thibu
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18 in (460mm). Nén st dyng van e¢fng phia dudi éng ldng cin vi van
céng x4 ban dé dang hon van cAu rat nhiéu. -

Hinh 6.21 gigi thigu mdt t5 hgp nhiéu dan c6 dng gép ding thudng su
dung cho cic toa nha nhiu tang va nhiéu phong. Cac dan lanh duge néi
nhu thudng 1§ véi 6ng cAp va Sng hdi ding, di xuyén qua cie ting cla toi
nha. Ong ldng can dude bd tri & dusi day ca mdi 6ng (hinh 6.20).

Hai
Van céng
Chay ra {ghi chi 2}{5]
Can lanh
-*-—.-—'-
+ ‘jEn lanh
Van cfng L
; Boan é&ng 13ng ban
(min = ¥/8"}
Cip

Van cdng vai voi day
Hinh 6.21. So d6 dudng dng cho nhiéu dan lanh vai éng ditng cap va héi

Van chan
fvan céng}

Hinh 6.22. Sd dé dudng 6ng cho nhiéu dan dit ngang (4 dan, 4 van khoa)
Nén st dung cic van ¢ong nhu biéu didn trén cac hinh vé dé cé thé
bdo dudng, stia chita, thay th€ ma khéng lam thay déi ch& d6 lam viée
dd dat trude etia hé thong.
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Hinh 6.22, 6.23 va 6.24 gidi thiéu céac sd d6 dudng dng dic trung
cho nhiéu dan theo phudng nim ngang, c6 dd cao gidng nhau. Khac
biét co ban trong 3 hé thong d6 1a s8 lugng van khoa (van cong) va éng
nd1 véi 6ng gép. Gia sd cac 6ng gbép di dudi sdn nha va méi ong ndi phai
di qua san nha. Bdi vy, ¢dn phai tinh toan kinh t& xem sé lugng van
khoa cén thiét cho ¢dng tac bao dudng, sta chiia 1& bao -nhiéu. Hinh
6.23 gi01 thiéu phuong an véi 86 lugng van khoa it nhat, con hinh 8.24
la phuong 4n c6 s6 lugng van khoa nhiéu nhat (mdi dan edn mét bo).

% Van chan
e Cép {van cdng)
Hinh 6.23. So d6 dudng éng cho nhidy Hinh 6.24. Sg d& dudng éng cho nhidu
dan dit ngang (4 dan, 2 van khoa) dan dat ngang (3 dan, 6 van khoa)

6.2.4.2. So dé dudng éng binh bay hoi
Mot s¢ dé dudng dng dédc trung cho binh bay hoi duge gié1 thidu
trén hinh 6.25.

Hi Cap
Van cdng
Bich hodic | &
Van céng méi ndi

/Phlnlocpke /\ 7
. -@!‘i@i 119

LS cém nhiét K& thao
duoe va dau néi aé thai
Van x& sach ong
(van céng)
Hinh 6.25. So dé dudng éng cla binh bay hoi
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Trong mét hé théng ma cac thiét bi duge 1dp ndi 1ién v6i nhau thi
tié’l; kiém dude phan 16n van khod 1a van ¢8ng, khi 6 nude dude théo ra
khéi hé théng qua van xa khi cAn bao dudng sita chiia bat ky phu kién
va thiét bi nao trong hé thdng. Néu mudn cb 1ap titng thist bi dé sia
chita hodc thay thé&, phai b8 tri van khoa (van c¢fng) trude va sau thiét
bj d6. Trén hinh 6.25, chi bé tri 2 van e¢éng trude bom va sau binh bay
hai. Trén dudng ng hit cha bom, sau van ¢dng 14 cde méi néi thio lap
dudge cho phin loc can. ap ké& dude 1ap trude va sau bom. Nhiét k& duge
bé tri trude va sau binh bay hoi.

6.2.4.3. So dé dudng éng binh ngung tu

Hinh 6.26 giéi thidu so d6 dudng dng 1&p dat cho mét binh ngung
tu s dung nudc thanh phd, nudc giéng hodc nudc sdbng. Dudng éng
nude ra lap dat cao hon dudng nude cap dé dam bao trong binh ngung
ludn diy nude. Luu lugng nude vao binh duge diéu chinh nhd van diéu
chinh nudec lAm mat binh ngung véi tin hiéu diu ehinh 1la 4p suét
ngung tu. '

Van diéu chinh ty déng
{khag vi nudc thanh pho)

Khoang cach min 2
ag kidm tra, cb thd ¥ 1~
c6 trong guy ché
dia phuong Khay x& hg
{xem ghi chu 4 va hinh 6.27)
. Mai ndi
R Van cong hoac bich

th loc —"
Van diéu chinh ty dong INh‘k""l\l\‘
{kiéu nude thanh pha)

Van 1 Ch‘é” ) L8 c&m nhiét ké thao duoc va

dau ndi dé thédi sach 8ng

Van edng
Hinh 6.26. So d& dudng &ng lip dit cho mét binh ngung tu

Hinh 6.27 glél th1éu Min 2" holc theo

mjt phuong an duang yéu CE'I,l{ chua 3 ™\ Nuéc thira
~ o - . . quy ché tif binh ngung
6ng xa nude ra td binh i
ngung. Ong ndi xa tat Cg} ™. Daikhong nhd hon 18"
cac loal cAn phi hgp vél EC’FQ hgﬂﬂ?ﬂ
quy ché& dia phuong. Cac :mng o xa
quy ché& nay thudng chi B3y
ap dung khi st dung
nudc thanh phd dé d4é  Bénchd l

N - -z 2 . nuac thai
phdng 6 nhiém ngudn nudc
thanh phé. Hinh 8.27. Mdt phwong an dudng éng xa
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Hinh 6.28 gidi thigu so d6 dudng éng cla binh ngung két hop véi
mét thap giai nhigt. Binh ngung va thap giai nhiét duge kél néi lién
vdi nhau nén phan 16n cac van cong bi loai bd. N&u hé théng dudng ong
phic tap va 16n nén ¢6 cac van céng dé dé ¢ lap ting thiét bi khi bao
dudng, sua chiia va thay thé,

Bén éng gop thap gidi nhigt
&-.._‘__'r

Van x4 khi phao hoac voi

,/ Van céng )
- . Bich hogc méi ndi (ghi ch( 1)
Van céng Ap ké S ,/

Binh ngung

Iy |

Phin 12¢ gam tudn hoan
Ap ke

L cdp nhigt ke thao dugc
v& éng ndi d& thdi sach Gng

Ong xa Van céng
Hinh 6.28. So dé dugng éng cla binh ngung v&i thap giai nhiét
Khi trong mt hé théng dudng 6ng c6 2 hodc nhiéu binh ngung, cin
thigt phai can bing cac dong chay qua cie binh ngung sao cho cang
gidng nhau cang t6t. Didu d6 1a thyc sy khé khian khi:

1. Tén that 4p suAt qua cac binh ngung khéng phai ludn ludn bing
nhau,

2. Nute phin phdi vao cAc nhanh va ra khdi cac binh ngung it khi
giéng nhau.

3. Sy 1dp dat thye t& ¢6 thé anh hudng dén ton thit ap suit ting
binh ngung.

Dé cAn bang téc d§ nude di qua céce binh ngung can thiét k& dudng
dng nhu sau:

1. Thiét k& t8c d6 nude & cAc dudng &ng nhanh t8i thidu 1,8m/s.
Cac duong 6ng nhanh phai gidng hét nhau.

2. Thiét k& 6ng goép cho luu lugng nude tong véi téc do khong qué
0,9 m/s. Ong gop duge kéo dai thém khodng 0,3m ké ti &ng nhanh cudi
ciing cp vao cac binh ngung.

3. Thiét k& &ng chinh c&p cho 8ng gép véi toc dd nude tir 1,5m/s dén
3 m/s, nén ldy gid tri trung binh khoéng 2,1m/s. Ong cAp cho éng gbp

cé thé néi vio ddu hodic vao bat ky vi tri nao trén thin ng gbp. Cén
luu § tranh dong cét ngang.



4. Thiét k€ 6ng nhanh héi, éng gép hdi va &ng hdi chinh gidng nhu
phia cép. '

5. Chi nén b& tri mgt van diéu chinh duy nh&t trén dudng chinh
chit khong nén bé tri cdc van diéu chinh ridéng biét trén cac 6ng nhanh
Lé1 cac binh ngung (xem hinh 6.29).

Nugc ra (1,5 : 3m/s)

Ong gép héi t8ng 0,9mis

Van didu __A

chinh nutic /

. Gng nhanh
Pén 6ng gop 9

binh ngung
thu 3
C)ng gop > o] 1{3m)‘s
t8ng 0,.9m/s — Nap

Hinh 6.29. S@ dd dudng dng ¢ho nhiéu binh ngung
(6ng n6i mdi chit lanh song song)
6.2.4.4. So dé dudng 6ng thdp gidi nhiét

Hinh 6.28 d3 gidi thidu so dd dudng éng cia binh ngung véi thap
giai nhiét. Béi vi thap gidi nhidt 14 mdt dang thigt bi hd, do d6 hé
théng dudng &ng 1a ki€u hd. N&u binh ngung va thap gidi nhiét 1p dat
trén cting mdt dg cao thi e6t Ap hiit ciia bom rat nho. Khi d¢6 nén dat
phin lgc céin & phia @8y clia bom dé ddm bdo Ap sudt phia hit ctia bom
khéng bi chan khong cao.

Thoéng thudng cin duy tri nhiét dd nude cdp cho binh ngung la
khong d&i. Didu d6 6 thé thyc hién duge bing cach b& tri mét dudng
bypass di tt khéng qua thap gidi nhiét. Van 3 nga didu chinh bing
ddu cdm nhiét 38 s& diéu chinh lugng nude néng qua bypass nhim duy
tri nhiét dd nude khéng ddi cdp cho binh ngung. Khi binh ngung va
thap giai nhiét dit cing dé cao hoac dit cao hon thap giai nhiét, nén
sit dung van 3 nga ré nhanh vé dudng bypass kiu nay (three way
diverting valve) (xem hinh 6.30).

Cling trong trudng hgp thap giai nhiét dit cling d6 cao hoic bom
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cao hon thap giai nhiét khéng nén dung van 3 ngi hén hgp (threc way
mixing valve) vi van nay lip trén dudng hit va cang lam téng dd chan
khéng trong dudng hiit cua bom.

éng gbp thap giai nhu,aI/‘r\l

=
L

TU binh ngung

J

6ng hig

C\I

d

j
‘(&?Er‘\ Van 3 nga

Ong hdi thap gidi nhiat

G.".

Bypass
» ¥P

vé n?/'\— Ghi cha 2(5)

Hinh 6.30. So dé dudng 8ng thap gii nhiét dé diu chinh nhigt dé nwdc ra khéng ddi
(binh ngung va thap d cling dé cao)

Hinh 6.31 gidi thiéu mot
dudng bypass ldp dat khi
binh ngung b8 tri thip hon
thap giai nhiét. S¢ 6 dudng
8ng nay st dung mét van diéu
chinh ty ddéng 2 nga (c6 dau
cam nhigt do dit trén dudng
nude cdp cho binh ngung) ndi
tit gitta ddu ddy va ddu hut
cia bom. Khi nhigt d6 nude
cdp cao, van déng dudng ndi
tit. Khi nhiét dé nudc cap
giam, van md ra ldy nudc
néng ¢ ddu xa bom hoa trén
véi nudc dudng hiat dé didu
chinh cho nhiét d6 nude vao

Ong gép
thap gidi nhiét

Ong héi
thap gidi nhiét
- , Cét ap chua
Van dIEI:I chinh J‘ can bang
tu déng
&

binh ngung| By v& bom
tdi

A ‘i-\.,ﬂlr\h%l?‘ k-
Tir 1 i 5 e b
pass ..B..l Ong huit

Hinh 6.31. Sd dé dudng &ng cua thap giai nhiét
dé diéu chinh nhiét do nudc ra khdng doi
(binh ngung thap han thap giai nhiat).

binh ngung tang l&én. Tén that 4p sudt ma sat qua dudng bypass dudc
thi€t k& theo ¢t 4p tinh chua can bing trong thap giii nhigt véi luu
lugng nudce to1 da {max) qua bypass.
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Néu h¢ théng 6 nhiéu thap giai nhiét duge ndi véi nhau nén thist
k& dudng 6ng sao cho tén thit 4p sudt tir thap gidi nhigt d6n bom x&p
xi bing nhau d&i véi mbi thap. Hinh 6.31 gidi thidu s¢ dé dudng &ng
dac trung cho hé théng c6 nhiéu thap. Cac dudng cin bing dang dé
duy tri mc nude gidng nhau trong cic thap giai nhidt.

X G’

Khuyén dan . Khéng nén dung
? Hai thap giai nhiét

Khuyén dung Ba thap gidi nhidt Khéng nén dung
Hinh 6.32. So d6 dudng &ng cho nhidu thap giai nhist
6.2.4.5. So d6 dudng éng cho bom

Cé mdt 88 nguyén tic cin ghi nhd sau day khi thiét k& dudng dng
c¢ho bam (xem hinh 6.33).

1. Dudng 6ng ngin va truc tiép d&€n mie cb thé.

2. M0 rong dudng 6ng hit it nhatl thém mét ¢d so véi dudng 6ng ndi
vao bdm.

3. Loal trit su hinh thanh tai khi (air pocket) trén dudng hit.

4. Nén st dung mot 6ng thu léch tAm 6 ciia hiit cha bom dé loai tri
tui khi trong dudng hut,

5. Khong bao gid lap mét ciit ndm ngang & clta vao clia bom. Bat ky
clit nim ngang nao lip trén dudng dng hut phai duge bd tri thip hon
clita hidt cia bom. N&u ¢6 thé, nén bd tri mot edt ding trén dng thu vao
ctta hiit ctia bom.

Hinh 6.34 gi6i thiéu so d6 dudng dng c¢é nhiéu bom ciing ndi trong
mét &ng gép hit va ng goép ddy. So d6 nay cho phép mbi bom dat luu
lugng gidng nhau, ngay ca khi chay khéng day tai, luu lugng chung bi
giam hodc ngay c¢a khi cé 1ap 1 bom ra khdi hé théng dé bao dudng, sia
chiia, thay thé.

258



Tui khi

ek
13

Khdng dung

- Budng nudc
e Khéng duing

Bung Bing

Van 1 chiéu

43n céng

Hinh 6.34. So dé dudng 6ng mic nhidu bom

Ong néi 45°

Hinh 6.35 gidi thiéu 2 phucng phéap bé tri ap k& cho bom. Phuong
phép 1 st dung 2 4p k& va phuong phap 2 chi s dung 1 ap k&, S dung
1 ap k€& ¢6 vu diém 1a ludn ludn bist duge chinh xac higu ap gita dudng
ddy va dudng hit. S dung 2 4p ké, hidu 4p c6 thé 6 sai s6 16n hon khi
mét ap k& chi cac va mot Ap k& chi thip. C6 thé st dung mot vong xo4n
dng hodc mét b phan gidm rung dong cho 4p ké nhu hinh 6.35 gisi thigu,
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Van cdng

Ap ké \
Van céng Ap k&
| |
|
Dung 2 ap ké Dung 1 ap ké
g Ap ké
van cing

" hoAC vl

g
Hinh 6.35. S d3 dudng 8ng mic nhiéu bom

6.2.4.6. So d6 duong 6ng cho binh ddn no

S¢ dé dudng 8ng cho binh dan nd hd duge bidu dién trén hinh 6.18 va
cho binh dan nd kin trén hinh 6.19. Cé mét s8 diéu cin luu ¥ nhu sau:

_ Cén thidt k& s dd dudng &ng sao cho ¢ thé x4 khi toan bd he
thdng qua binh dan na.

— D& tach bot khi khéi hé thong can tang kich thudc té lap phia dudi
binh din nd (it nhit thém 2 & &ng) dé d& dang tach khi do téc 46 giam.

— 138 tri binh dan nd 6 vi tri cao nhit trong hé théng phia hiit cua bom.

— Khéng b8 tri bat ky mét phin loc cin ho#c bAy trén dudng dng
dian nd, tranh lam tdc 6ng.
6.2.4.7. So dé duong éng xd nudc ngung

Nude ngung lai trén dan lanh cin duge gom va xa ra ngoail. Cac
dan lanh khi ché& tao tai nha may dd ¢6 mang hing nudc ngung phia
dudi. Déi véi cac dan lanh 14p rap thi san hodc bé dd ctia dan déng vai
trd mang hing nudc ngung. Boi vi trong di¢u kién van hanh, nudc xa
ngung cé thé c6 ap suft 16n hon hodéc nhoé hon ap sudt khi quyén chit
it, bdi vay phai bd tri by léng trén dudng éng dé cé thé xa duge nude
ngung ra ngodi. Biy long nay tranh cho dudng 6ng xa bi khéng khi lot
viio khi nudc x4 c6 ap suidt duong nhu trong cic dan lanh ¢é quat théi
qua. Trong hé théng c6 ap sufit Am nhu kiéu dan lanh ¢ quat hit qua
thi bay long tranh cho nude ngung & dong lai trong mang.
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Hinh 6.36 gidi thidu biy 1dng bd tri trén dutng x4 tU mang hing
nude ngung. Kich thude cia biy 1dng phu thudc vao bién do cta ap
sufit dudng va ap suét Am trong dan quat. Vi dg mét ap sudt Am sau
edt nude cua dan quat véu cAu m&t nit nude Sem.

U @8 ddc dé thang
ma sat dudng 8ng

Nghiéng min 2° Dan lanh

N

:{ Khay nudc ngung
\ Bay nudc

Hinh 6.36. So dé dudng dng xa c6 by 18ng cho mang hing nuée ngung

Théng thudng, cae dan lanh ¢6 quat, lap phia dudi clia 88 ¢ méang
hting nudc ngung véi 4p suit khi quvén, do do duong x4 khong cin cé
bay long.

Cac dudng 6ng x4 b trf cho toan bd hé théng cAn c6 d6 nghicng
phit hgp dé thang trd lye ma sat, xa nude ra mét cach dé diang. Kich
thude dudng 6ng x4 18y bang kich thuéc ong néi ra tir mang. Thiét k&
lip dat dudng 6ng xa clng can tudn theo quy ¢h& ctia chinh quyén dia
phudng, dic biét cac hé théng x4 phia ngoai cdng trinh anh hudng téi
moi trusng.

Khi xa cho nhiéu dan lanh cing cin c¢6 8ng gbép xa. Ong gbp x4 ¢d
thé ndm ngang hodc ding. PE thist k& dude kich thude dng gdp can bidt
duge lugng nudc ngung toi da cé thé c6. Luu lugng nude ngung va cét
ap xa duge dung dé xac dinh kich thude duang dng tii toan dd (duong
kinh 6ng va ton thit ap sudt) cho dudng éng hd. Trén hé théng dudng
éng xa, tAt cA cac tui khi va biy l6ng trong 8ng gbp, 6ng chinh cin dugce
xa khi, tranh tinh trang nudc ngung bi  dong.

Méi hé théng can duge nghién citu dé xac dinh xem ching can céc

phu kién gi va kha nang vé sinh cho cac biy 16ng ra sao. Ciing can luu

¥ rang kha nang dong ban, d6ng cadn ¢ cac mang hitng nude ngung la
rét 16n.

6.2.4.8. So dé6 bd'tri té, cut
Lip dat hop 1y té, cit 6 thé gidm duge trd luc dudng dng hodic cin
bang duge dudng gop, ducng héi, vi tat cd cac vi tri thay déi dong chay

dot ngot déu gay ton that 16n vé ap sudt. Vi dy, cit ¢6 ban kinh 16n d6
gdy tén that ap suft hon cat ¢6 ban kinh nho.
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Khi di dudng 6ng trén tran, gap mdt ddm chén ngang néu thay cit
90" bang cdt 45°, dong chay sé 6n dinh hon va tn that 4p sudt sé nhd
hon (xem hinh 6.37).Khi dung t& cing vay, cdn han ché viéc tao xoay
va gy xao trén dong chay (xem hinh 6.38).

e oo
=

"Kigu ddu bo" khong duge dung  C6 thé ding

4

- No.2 No.4

Chap nhan dugc Nén ding thay cho No.4 Nén dung thay cho No.3
Hinh 6.37. Nén ding cuat 45,U Hinh 6,38. Cach sir dung té trong
thay cho cat 90° néu cé thé céc trudng hop goép va phan dong

Dac biét té gép dong s& 1 kiéu ddi dong can tranh vi kidu nay tao
doéng xo4y va chay réi giy tén that ap suit 16n, d6i khi gy va dap thuy
luc trong dudng &ng. N&u ¢é nhiéu té cang duge l4p dit trén dudng éng
thi ching can dugc bd tri cAch nhau va ndi véi nhau bang mdt doan 8ng
thang c6 chiu dai t&i thidu biing 10 ldn dudng kinh t&. BS tri nhu vay
6 thé lam gidm duge dong chay réi khéng cin thidt.

Dé tao didu kién cho céng viéc 1dp rap ciing nhu bio dudng sla
chita, thay th& sau nay céan thiét phai l4p thém cac ddu ndi cb thé thao
lap trén hé théng dudng 6ng. Chiing duge b tri & hai ddu thiét bi hoic
bd phan can théo 1ip, bdo dudng hoac thay thé. Cac ddu ndi ¢é thé thao
14p duge 1a vi du ddu ndi ren, diu ndi loc hodc néi bich...

6.3. BOM NUGC LY TAM

6.3.1. Khai niém chung

Hinh 6.9 d&n 6.12 ¢4 gidi thidu dng dung va l4p dit cia bom nudce
trong hé théng diéu hoa trung tdm nuédc. Nhiém vu ctia bdm nudec la
tuan hoan nudc lanh tit binh bay hdi dén c¢éc dan trao déi nhiét FCU,
AHU hodc budng phun ria khi (bom nuée lanh) hodc tudn hoan nude
giai nhig¢t tit binh ngung dé€n thap gidi nhiét (bom nude gidi nhiét).
Bom ly tAm con dung dé thai nudc ngung trong mdt va: trudng hgp.
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Bom nuée st dung trong hé théng diéu hoa khéng khi thudng 1a
bam ly tdm, nhiét d6 lam viée tit 5°C dén 70°C:

— Nhiét dd nude lanh tir 5 + 14°C

— Nhiét d6 nude néng (sudi &m mua déng) 50 = 70°C

— Nhi¢t dd nude gidi nhiét 25 + 40°C.

Thén bom nude thudng duge chd tao bang gang dic, canh quat ly
tdm bang gang xam hoac dong thau. Cla hit thudng vuéng géc véi
banh eong tic va clta ddy ti€p tuyén véi banh cdng tac.

6.3.2. Pac tinh bom

a) Nang sudét bom

Nang suit bom (valume flow rate) ky hiéu 1la V, dan vi 1a m¥s, /s
hode m*h 1a thé tich nuée ma bom thuc hién duge trong mot daon vi
thdi gian. Khi thiét k€, ning suit cla bom duge Iga chon phai bang
hodc 16n hon nang sudt tinh toan.

Niang sudt bom nuéc giai nhiét binh ngung dugc xac dinh theo
edng thie:

_ q 3
W pw-Cw(lwflw.)’me

trong d6: Qy — naAng sudt thai nhigt ¢la binh ngung tu, kW;
Py = 1000kg/m® — mat dé cla nudc;

Cw = 4,18 kd/kgK ~ nhiét dung riéng cha nude;
twir twe — nhiét dd nude vao va ra khdi binh ngung, "C.

Nang suit bom nude lanh cta binh bay hol duge xac dinh theo
cbng thitc tuong tiy;

- Q, 3
Vy mpw.cw(tlj _[]:) , m*/s

trong d6 Q; — nang suét lanh ctia binh bay hoi, kW;
Gy, tiz — nhiét d6 nude lanh vao va ra khéi binh bay hai, °C.

Théng thudng s& lugng bom z, duge chon bing 8 may lam lanh
nude va thap giai nhiét. Vi dy néu hé théng didu hoa trung tim cb 3
may lam lanh nude thi chon 3 bom nuéc lanh, 8 bom nude giai nhiét va
3 thap giai nhiét. Khi s6 lugng bom tir 3 trd 1én 6 thé khéng ean bom
du phong, nhung khi st dung bom 1a 1 hodic 2 thi nén chon thém 1 bom
dy phong vi bom 14 loai thiét bi c¢dn thudng xuyén bio dudng, siia chiia,
thay thé& hon so véi cac Lthidt bi khae.
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b) Cét ap tinh

Cot ap tinh cua bum (static head) 12 ap sudt tinh bing mét ¢ot
nude (m H,0) trén tit dién nam ngang vudng goéc véi dong chay cua
nudc tac dong 1én chét long hoic vo bao quanh. ky hidu 1a H..
c) Cét ap déng

Cét 4p ddng cua bom (velocity head) ky hidu H, 14 4p suit giy ra
tucng dng véi tde dd clia dong chit 1dng, don vi 1a mét cdt nude (m H,0).
Co1 4p déng tinh theo bidu thitc:

trong d6: @, — tdc dd cua nude & clia xa cla bom, m/s;
g = 9,81 m/s® ~ gia téc trong trudng.
d) Cét ap téng
Cot ap téng cla bom (total head) ky hidu H, 13 téng cta cot ap
déng va ¢ft ap tinh, don vi mét edt nude (m H,0):
H,=H,+H,
e} Hiéu cét ap tinh

Hiéu cdt 4p tinh (net static head) 1a hiéu cla ap suit tinh diy va
hit ctia bom biéu dién trén hinh 6.39.

Thap giai nhiét

[AH,

Ha
Hy

8inh ngung

Hinh 6.39. Hiéu ¢t ap tinh
A}Is = H(i - Hh
trong d6: AH, — hidu ¢6t 4p tinh,m H,0;
H, — c6t ap tinh phia d4y;
H,, — ¢6t ap tinh phia hiit.
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Khi m4t thoang nuée ¢ phia duéi bom tri s8 H, 88 mang diu 4m.
Tuy ting loai bom H, khéng duge vuot qué giéi han cho phép (xem
hinh 6.41).

P Céng sudt déng co bom va hiéu sudt bom

Céng suat déng co bom ky hidu N, 14 cong suit do trén truc bom
(kW) va hiéu suit bom ky higu 1, (%) la ty s6 e¢lla cdng suit nude ra va
cong sudt do trén truc bom. Quan hé gitia N, va 1,

N,= —— W
»
trong d6: H — cot 4p téng cha bom tinh bing Nim?, (1 Nim? = 1,02.10™" mH,0;
V, — néng sudt bom, m%s; n, — hidu sudt bom. Hiéu suit bom phu thuse
kicu bom va kich ¢d bom, V61 bom cd nhé higu sut tit 0,6 = 0,7, véi bom
16n, hidu sudt cé thé dat 0,8 dén 0,9. Hiéu suat bom con phu thude ca vao
ch& dd 1am viéc clia bom (xem dudng dic tinh bom va bang 6.14),

g) Cdac duong ddc tinh bom

Cac dudng déc tinh bom i 4 o e
la dudng nang suit — cét ap Vorl 2 2%
V, — H, cing nhu dudng nang ~ 2 REE
sudt — céng sudt déng cg V, — N,. e .: ;’ i ' i?om B
Hinh 6.40 giéi thidu cac VAT N
duong déac tinh bom vdi cdc ‘\:\h_,/’/’ ke g g
dudng hidu suit bom. e & § 2 E
Khi bom dat hidu sudt J B2 B2
cao nhat 14 ldac bom dat luu Ve - N ’,,-"’ g ig B
lugng va ¢t ap hiéu dung V,, ,,«" @ if & £
va H,; (effective flow rate va i Z2 g g
effective static head) nhu trén ©|e
hinh 6.41 biéu dién. Khi déng -
cla van ddy, nghia la luu Ve mafs
lugng bing khéng thi cdt ap Hinh 6.40. Cac dugng dic tinh bom
bdm dat cue dai H,,,,. Cot 4p va dudng higdu suit bom

tinh cyc dai thudng 16n g&p 1,1 dén 1,2 14n cot ap hidu dung:
Hsmax = (131 - 132)-an'
h) Chiéu cao hit cia bom
Trudng hgp mit thoang cla nude & phia dudi clia bdm thi chidu cao
hut 1a chiéu cao giia miéng hit cha bom va mat thoang ctia nudc dude
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gol la chiéu cao hit clia bdm. Chiéu cao hit cla bom phu thude vao
kiéu bom, tén that ap sudt tdng trén toan tuyén 8ng hit, nhiét dd cta
nude va ap sudt khi quyén. Chiéu cao hiit ca bom nuée ly tam thudng
nidm trong khodng 5 + 8m.

6.3.3. Tinh chon bom

- Pau tién, bom duge chon phai thod min yéu cdu vé ning suft
cling nhu ¢dt 4p tong va phai lam viéc cang gin diém c6 hitu sudt téi
da cang t8t sudt trong qua trinh van hanh bom.

— Th@ hai 1a ti€ng 6n phai nhé ddc bidt trong diéu hoa khéng khi
tién nghi. Nhiing tiéng én phat sinh trong hé théng nude rat khé khic
phuc va loai bo. Théng thudng, cac loai bom c¢é téc d6 nhd nhit déng
thoi 14 cde bam it on nhit va ciing 1a kinh t& nhit, tuy nhién nang suit
va cdt 4p yéu cau phai duge ddm bao.

— Thit ba, d6i v6i mgt hé théng cAn luén ludn thay déi luu lugng
nhu hé théng diéu hoa khéng khi trung tdm nude nén s dung bom cé
diéu chinh nang suit qua diéu chinh tc dé nhu didu chinh bing may
bién tén s& rat hiéu qui, tuy nhién gia diu tu ban diu tudng d6i cao.
Né&u diing bom c6 téc 46 khéng déi nén chon loai bom ¢6 dudng dic tinh
cang nidm ngang cang tot.

Tinh cét ap bom

1. Béi vdi hé hd, bom ddt bén duwdi mat thoang cla nude (vi du hinh

6.9 — bom dat bén dudi thap giai nhiét): _
Hiom > Hiwn toin = Ho — Hy, + hy + hy + by + hy,
trong 4o:

hy, hy, hg hy, 18n lugt 12 ton that ap sudt trén dudng 6ng ddy, dng hat,
ca voi phun va thiét bi, Céc ton that ap suit trén dudng dng diy va hiit
tinh theo muc 6.1.4, con h; cé thé 14y gan ding bing 0,5 + 0,8bar ~5 + 8m
H,0; t8n that 4p sudt thidt bi vi du nhu tén that Ap sudt qua binh ngung.

2. D6i vdi hé hd, bom ddt trén cao, mat thoang ciia nudc & phia dusi
bdm (vi du, bom dat trén ting thugng trong khi thap lam mat dat dudi
dat). Khi dé H, mang d&u 4m va cbt 4p s& biing téng chifu cao clia dudng
ong hit va ddy. Tuy nhién, chifu cao 6ng hat H, va b, khéng dude vugt
qué chiéu cao hut cho phép cia bom Iy tdm khoang 5 + 8m H,0.
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3. Truong hop hé kin

Vi du h¢ nude lanh tuén hoan kin st dung binh dén nd kin ho#ic hg
(hinh 6.9 ho#e 6.10). O day khéng ton tai chiéu cao hit va diy nén cot
ap tinh toan cia bdm chi la téng cua t8n that ap sudt trén duang éng
hiit, dudng éng ddy va tén that Ap sudt trén thidt bi, vi du tén that ap

suft qua thiét bi bay hdi va cac dan FCU holic AHU. D&i véi dan FCU
vad AHU chi cdn tinh v6i dan xa nhat va ¢6 tn that ap suit 16n nhat.

Nhu vay véi vi du 6 hinh 6.9 hoic 6.10 ta cé:
Hy > Himh tosn = B + 1y, + hyy, + hyey, m H,O
trong d6 hy, hy, hy, vA heey 1an lugt 14 t6n that 4p sust trén dudng éng
~ddy, 6ng huit, trong binh bay hai va trong dan lanh FCU hodc AHU,

6.3.4. Mot s6 loai bom ly tam

Bang 6.14 gidi thidu théng s ky thuat mot s6 bom do Nga ché tao
st dung cho nude va nude mudl, ning suit tir 9,4 dén 83 m*/h, cbt ap
12 dén 22m H,0, céng suit déng co ti 0,6 dén 6,3kW. Hinh 6.41 gidi
thiéu dac tinh cia bom 1,5 K-6 v 2K—6 toc dé vong quay 2900vg/ph.

Béng 6.14. D3c tinh k¥ thuat bom ly tam (ché tao tai Nga)

Ky hidu bom b?nfggnl;gc, Né";g,:]“s' Cot ap H, bar| Hi®Y ;oué't i t?;nntgr::: ?ut

mm kW
1,5K-6b 105 9.4 1,16 49 0.6
1,5K~6a 115 10,0 1,40 51 0.9
1,5K—6 128 10,8 1,74 55 1,0
2K—b 106 16,6 1,20 60 08
2K—9a 118 18,0 1,40 65 11
2K—g 128 19,8 1.80 68 16
2K-6b 132 19,8 2,00 65 18
2K-6a 148 22,4 2,50 66 2,5
2K-6 162 23,4 2,85 64 28
3K-9a 143 39,6 2,10 70 3,1
3K-8 168 50,4 2,8 72 5,5
4K-18a 136 65.0 1,85 78 45
4K-18 148 83,0 2,20 81 6.3

Bang 6.14 va hinh 6.42, 6.43 gigi thiéu théng s6 va dac tinh ky
thufit cha bom ly tAm 1 cp st dung trong hé théng didu hoa khéng khi
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cta hang EBARA (Nhat) sdn xuit tai Italia theo tiéu chuin Phic
DIN24255 va chau Au ky hiéu MD truc lién gita déng cd v bom thanh
mét khol duy nhat. Hé théng ky hiéu ¢a bom MD nhu sau:

MD 32 - 16042 2

LL cong suit déng co

dudng kinh danh nghia cta chan vit, mm
dudng kinh danh nghia 8ng ddy, mm

kiu bom
1 1, Y
— 60
[11/2K- e e N 40
H, m ?Qfgm —~
20 Pz 'aDT"ErL\ 20
i A il £ e Bl 0
& Ly o[ T72K-55. [D = 7000 0
12 —] .-—-:-JT‘}-T-. = ™
e i 8
8 7 .
R / e,
4 5 Hl‘l N. kMY
B —41.2
0 3 N o '
I —t=+-1-7 | {08
;f_’:':—"'r:ir::“#' 0.4
aj 0 0
1 2 3 4 W s
H.m ol 1
36 D = 182min e .y 60
2 [ s ~] s %0
L Himlo = 1iam§/ .
28 | = // =< ] 40
2a b o ~ M i PN
y... IJQ{?J ~ b, ™ -
: .-—-7 —— Ty ] \\ \ 156
20 | / "‘\..._\ | \ —
- 104 - \\ Al —10
16 |- / <L N 7
12 8 [t < o
- — ]
sl & ? < P N, KW
- - h N [ -«4
4 n 4 7
N AT
ol 2[ /___.::'" —_ ] — °
0 = e =12
?._ ] )
0

b) ¢ 1 2 3 4 5 6 7 8 9 10 Vifs
Hinh 6.41. Cac dudng dic tinh cla bom ly tam
[Su phu thudc cla luu lugng V, Ifs vao ¢it dp H, m; cdt ap hat cho phép H,,m (cét ap chan
khéng cho phép), cdng sudt déng cd yéu cdu N, kW va hiéu suat n:
a) 1,5K-6: b} 2K—6 4 téc dd véng quay 2900vg/ph.
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Hinh 6.42. Hinh dang bom ly tam EBARA ky hiéu MD cia Nhat

0 USgpn 50 70 100 200 300 400 500
e 1 1 ! I 1 1 1
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Hinh 6.43. Cac dudng dic tinh cla bom EBARA ky hiéu MD

Thén bom dugc 1am béng gang dic G20, truc bom bing thép khéng
ri AISI 303, dém kin co khi tidu chudn NBR/gém/cacbon, banh chin vit
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(banh cong tic) bang gang dic G20, riéng banh dudng kinh danh nghia
250 bing ddong thau.

Ngoai ing dung cho cac hé théng didu hoa khéng khi bom, MD con
c6 thé st dung trong nhiéu linh vue khéc nhau néu cic ting dung dé
khéng phai 1a cac chit 1dng gy an mon dac bigt, vi du bom nude sach
cho trang trai, cong nghiép hoic dan dung, citu hod... bom tudi nude ¢
cac trang trai, cac cd sd thé duc thé thao, bom giéng, bom cac cong
trinh tudi, rda... ap sudt thiét ké& khéng vugt qua 10bar va nhiét dé
nudc hoac chit 16ng khong qua 90°C.

Métd bom 1a loai 2 eép cuc cdm tng, ¢6 canh va vo nhém, canh dién
loai F, bao vé qua tai IP55, ché& dd lam viéc 1a lién tuc. Dién ba pha
230/400V, 50Hz, 2800vg/ph d6i v6i médto dén 4kW; 400/690V, 50Hz,
2800vg/ph cho cong sudt 16n hon. Role nhiét do khach hang tu lap dat.

Hinh 6.44 gi6i thiéu hinh dang va hinh 6.45, 6.46 gigi thiéu théng
s6 va dic tinh ky thuat cta bom ly tAm nim ngang mét cap cung cua
EBARA (Nhat) ky hiéu ENORM san xuét tai Y theo tidu chufin cta
Diac DIN 24255, ¢6 khép néi gitta truc ddng co va truc bom. Hé théng
ky hi¢u cia ENORM ciing tuong tu nhu MD. Con s& diu tién tiép theo
ky hi¢u chit 1a dudng kinh danh nghia ctia 6ng ddy, mm. Con s& tiép
theo la duong kinh danh nghia cta chan vit hay banh cong tac, mm va
con s§ cudi cing 1a cdng suat ddéng co.

Hinh 6.44. Hinh dang bom ly tam ky hiéu ENORM cla hing EBARA (Nhat)
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Hinh 6.45. Cac dudng dic tinh ctia bom ENORM hiing EBARA (Nhat) san xuat tai ltalia
va chiau Au theo DIN 24255 van hanh & tdc do 1450vg/ph
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Hinh 6.46. Cac dudng dic tinh cla bom ENORM hiang EBARA (Nhat} san xuét tai ltalia
va chau Au theo DIN 24255 van hanh & tde dé 2900vgiph
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Cac dac tinh k§ thuat cha yéu la: bom 1y tAm nidm ngang mot cap, co
khép néi (chia lam 3 khéi: dong co, khdp néi, than bom). Pudng kinh chan
vit tit 32 — 150mm, vong quay t&i da 3000vg/ph, dién 50Hz, bom dudc cac
loai chat 16ng sach, nhiét d t6i da 120°C, ap suét t61 da 10bar, than bom
bdng gang dic GG-25, banh chan vit bang gang dic GG-25. Tr uc bang
thép khong gi AISI 420, cac & d3 duge béi tron bang diu béi tron.

Hinh 6.47 giéi thiéu hinh anh bom ky hiéu CM 40 cia Pentax (Italia).

Bang 6.16 gi6i thiéu mot s6 dic tinh ky thuat bom Pentax ky hiéu
CM40, CS, CR, CB, CM va MB.

Bom CM 40 ¢6 luu lugng tuong
ddi 16n, ché tao theo DIN2455 dung
dé van chuyén nudc hoac chit long
sach hodc it nhiém bén. Khéng an
mon, khéng ¢6 cac cin ban rén trong
vong tudn hoan nhu hé théng sudi
hodc cung cdp nude. Bom c6 thé 14p
dat theo moi tu thé, ké ca truc hut
quay lén trén. Thin bom va canh
quat bing gang xam, truc biing thép

nox, dém kin kiéu vong trugt. Ap Hinh 6.47. Hinh anh bom Pentax
sudt lam viéc to1 da 10bar, nhiét do ky hiéu CM 40 cia (ltalia)

nude t61 da 90°C.

Bom ly tdm CS hiéu suéit cao pht hgp véi cung cAp nude tudi cé
ning sudt trung binh, ap sudt lam viéc t6i da 6bar, nhiét do t&i da 90°C.

Bom CR 1a bom ly tdm c6 banh canh quat hd dic biét st dung cho
cung cidp nudc tudi véi nang suft luu luong tuong doéi 16n, cot ap thap
va trung binh. Banh canh quat hd dic biét cho phép chat ban rin kich
thudée dén 10mm di qua bom. Bom CS va CR déu ¢6 thian bom bang
gang xam, truc bom bang thép inox. Bom CR c6 4p suit lam viéc t6i da
6bar va nhiét dé nuée té1 da 50°C.

Bom ly tam CB la loai két c&u dang block véi 2 banh canh quat ding
trong gia dinh va c6ng nghiép, 4p cao va hiéu sudt cao. Than bom bing
gang, truc bang thép inox, ap suét lam viée téi da 10bar, nhiét d6 50°C.

Bom ly tdm CM cung loai c¢6 két cdu dang block véi 1 banh canh
quat st dung trong gia dinh va cong nghiép. Than bom bing gang, truc
béng inox, ap sudt lam viéc tdi da 6bar, nhiét dg lam viéc té1 da cta
CM 50/75/100 1a 50°C, con caa CM 150/200/300 1a 90°C.

Bom ly tdm MB ciing 1a loai ¢6 k&t cdu dang block, 1 banh canh
quat, than bing gang, truc bing inox, ap suéit 1am viéc t61 da 8bar va
nhiét dé nuée té1 da 50°C.

Ngoal ra, Pentax con nhiéu loai bom dic ching khac ma khuén
khd cudn sach khong gisi thiéu dude.
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CHUONG |

TINH TOAN THIET KE HE THONG
PUONG ONG GIO

7.1. KHAI NIEM CHUNG

Con ngudi da ¢6 y thic ti rat 1au vé thong gio va diéu hoa khong khi
tu nhién. Tuc ngd nude ta ¢6 ciu: "LAy v¢g dan ba, 1am nha hudéng Nam”,
vi lam nha huéng Nam 1a cai 18 ty nhién nhu 13y vg dan ba. Nha huéng
nam vé mia hé dén duge gié ndm nam rit mat mé, thong thoang, vé
mula déng lung nha chéng dugc gié bac rét budt thdi vao. Nhu vay lam
nhd hudéng nam 1a didu hoa tut nhién cho mia hé va maa déng. Con mét
cAu tuc ngit khéac 1a: "Chudi dang sau, cau dang trude". Cau nay cang di
lién véi cau trén. Cau tréng ding trude van cé béng rdm vao mila hé, tuy
nhién, than cau nhod, thang khéng chin mat gié nam thdi vao nha. Con
chudi dé’mg sau moc thap, tau la to ¢6 kha nang chin bét va chéan ré‘ft
hitu qua gi6 mita déng bac néu nhu gia chh cé thiét k& mdt vai (J.Id 56
quay vé hudng bic dé théng gié ca mia hé va mia dbng.

Ngoai huéng nha ngudi ta con ¢ cic cd cidu che ndng mua he, cac
phuong phéap thdng gié nhd bé tri hgp 1y cac clta ra vao, cée clia s6, cac
6 théng gid cho cin phong va cho ca ngdi nha...

Do khéng nam duge dic diém khi hau Viét Nam, mét thdi ngudi ta
da bé y nguyén cace kién tric chiu Au kiéu tod nha toan kinh vio Viét
Nam. Muia hé ching di trd thanh cac 1dng kinh mat trédi thidu dot
nhiing ngudi sdéng bén trong. Véi cic trudng hgp nay hé théng diéu hoa
cang phai 1én gdp bsi dé thai hél lugng nhiél biic xa mat tror vo ich ti
trong nha ra ngoai.

Nhu vay, cing vdi s6 vén nguyén vat lidu xiy dung nhu nhau,
nhiing ngudi ndm dude quy ludt thdong gid va diéu hoa khong khi tu
nhién sé xay dung dude mdt céng trinh dap Ung tién nghi v& moi miit
con nhiing ngudi khéng nam duge quy ludt &6 sé phai tra gia cao cho
nhitng b4t hgp 1y cla c¢dng trinh. Cac ¢éng trinh & chiu Au va vang én
ddi cdn dén dude ndng va kin gi6, con & Vidt Nam ngude lai 1a cin che
duce ndng va thoang gié. TAt nhién, khi ¢6 diéu hoa nhan tao thi cdn
kin gié nhung cdng trinh vin cin tranh duge cal ning gay git vao mua
hé ¢ Viét Nam.,
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Ngoai ra, d6i v6i hé théng difu hoa khéng khi nhan tao, ein thidt
phai nim dugc ky thuit phan phéi gié, luan chuyén khang khi trong
phong, can k&t hop t6t thong gié cudng blc va ti nhién dé ¢ thé dat
dude higu qud tot nhat cho hé théng,

Ta biét rang, hé théng didu hoa khéng khi 1a két hop cta nhidu
khdu khac nhau nhu: théng gi6, xi Iy khéng khi (Jam lanh, sudi am,
hit 4m, gia 4m, lam sach..)) d cac thiét bi chuyén dung. sau d6 khong
khi duge quat van chuyén qua dudng éng g6, phan phdi vao khéng
gian diéu hod qua miéng théi, miéng khuéch tan rédi quay vé éng gis
hdi tré lai budng xti Iy khong khi. N&u t4t ca cac khau khac la tét,
riéng khiu van chuyén va phan phéi gis, hai g16 lam khéng t8t thi toan”
b6 hé théng didu hoa khang khi s& khéng ¢6 hidu qua.

Mot vi du rat don gidn, néu phong didu hod cb trin thap 2,8 m,
viéc b8 tri miéng théi trén trin 1a hop 1y ca mua hé va mua déng, Vé
mua hé gid lanh do mat dd cao hgn nén cé xu huéng di xudhg dudi, vao
vang lam viée (viing 6 ngudi lam viéc — chiéu cao 2m tu mat sin), con
vé mua déng, gié néng cé mat d§ nhé ¢é xu huéng dong lai trén trin
nha. nhung vi trdn thdp nén it anh hudng t6; nang sudt nhigt sudi
mua déng, Nhung néu trin phong diéu hoa quéi cao 4 + 5m hodc trong
cac phong khach rdng trén cao 7 + 8m thi miéng théi dit trén tran chi
¢4 tac dung t6t trong mua hé, con rat kém hiéu qua vé mua déng. Khi
dS cac dan su6i chan tudng lai cho hidu qué t5t hon nhidu.

Khi thiét ké hé théng thdng gié hodc t3 chic trao A nhiét am
trong phong, ngudi ta con phai nghién citu cu thé céc yéu ciu cho titng
vi tri phat nhigt, phat &m d€ ¢6 gidi phap ding dén, ti&t kiém nang
lugng. Vi dy, trong mot rap hat cé6 mét b6 phén phat nhiét 1a dén chidu
sang sin khau hang chuc kW, nén b4 tri sng g16 phan phdi nhan nhigt
¢ bd phan nay thai thing ra neodi, nhu m{t ngudn gi6 thai, nhu vay
tiét kiém dang ké dude nang suit lanh,

7.2.TO CHUC TRAO BOI KHONG KHi TRONG KHONG GIAN DIEU HOA

7.2.1. Cac phong nhé

Cac hinh 2.4 dén 2.10 chuong 2 da gidi thi¢u cach bé tri dan lanh
(bay hai truc ti€p) trong phong diéu hoa. Day 1a cac loai may cuc b va
may nho bé tri cho cac phong nhé, Khi bé tri cae dan lanh ngudi ta cdn
Iua chon phudng an phit hgp nhat déi véi phong didu hoa vé cac miit;
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1. PhAn ph6i gi6 dong déu trong phong, A mua hé va mua déng.

2. Phu hgp véi kién triic va trang tri trong phong,

3. Ong dAn gas phai ngin nhat, thuan tién nhat cho vide 14p dat.

4, 6ng thoat nude ngung phai pha hep...

Vi dy, mudn phéin phéi gié déng déu trong phong vé mua hé nén
chon dan lanh gidu trdn c¢6 4 clta théi 1a thich hgp nhit. Nhung
nhuge diém 1a dan lanh gigu tran chi ldp dat dude cho phong ¢6 trdn
gia va kho lga chon kifu may cing nhu ¢d cong sudt vi han ché vé
kiéu dang va s lugng, gid thanh cing cao hon. V& mua déng, viée
phén phdi gié néng ciing khéng ¢6 lgi vi gié néng ¢6 xu hudng tich tu
lai phia trén trAn ma khéng xudng dude ving lam viée. Viée thoat
nudc ngung ciing khé hon, d6i khi phéi diing kiéu méng c¢6 kém bom
nudc ngung, '

Né&u mudn phan phéi gié néng t6t trong maa déng nén su dung
dan lanh dat san hodc gidu tudng. Dan lanh dit san lai ¢6 nhude
diém 1a chim mé&t mot dién tich san, ¢6 thé 13 m&t my quan can
phong, khé bé& tri dé dac trong phdng. Néu chon phudng an diu
tudng thi tudng nha phai da day dé khoét hde tudng diat dan. Khoét
tudng c6 thé lam yéu cd ciu chiu lye cia tudng va cang khé b tri db
dac. 0 vi tri dan lanh khéng thé dat ban, ti ho&c thanh giudng cao
che khuit...

D61 véi cac loai may nhd kiéu 2 cue, phudng é4n dan lanh treo tudng
c6 16 van 1a loai t81 wu va dé sit dung nhéit, dap dng cd 4 yéu ciu néu
trén ¢ mdt pham vi cho phép.

Hinh 7.1 dén 7.4 giéi thidu mét s6 phuong 4n bé tri FCU cho céac
phong nhé nhu phdng khach san, viin phong ¢6 dién tich hep cha mét
toa nha cao tdng st dung hé théng diéu hoa trung tAm nudec.

Don gian nhft 14 s dung loai FCU treo trdn (hinh 7.1) cho céac
phong khong co tran gia. Trong diéu kién thdi tiét va khi hiu cling nhu
hoan cdnh Viét Nam, tradn gia thudng la ndi chudt bo dé sinh s6i ndy
nd va 1am 6 nhiém mdi truong do phén rac chiing thai ra ho#c tha vao
nén ngudi ta it st dung trin gid. Chinh vi vay muén s dung trin gid
cAn quan tam tdi cac bién phap dé phong chudt bo tit ngoai vao va ky
sinh trong trdn gia. FCU thudng 14p sat ra phia hanh lang via tiét
kiém 8ng ddn nudc lanh, vita dé& b8 tri éng 14y gié tudi tit hanh lang
vao phia sau dan.
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Khi st dung loai gidu trin (Am tran) ¢6 thé st dung mét hdp tran
gid vita di dé che FCU éng phan phéi gié va lam hop gi6 hdi cho dan
(hinh 7.2},

[EU T
AESURGN ol NG
3

g ~—
a) a)
H e — e -
1
FCU FCU — i e
| Bt
T T T T —
b) b)
Hinh 7.1. FCU treo tran (phéng khdng cé  Hinh 7.2. B& tri FCU trong hop tran gia
tran gid) (rdng khoang 1,5 m)
a) Mt ding; b) M3t bing. a) M3t ding; b} Mat bang.

D61 v6i phong khach san, nha nghi thudng c¢6 khu phu va trin
hanh lang khu phu. Phong chinh khéng ¢6 tran gid. Cé thé tan dung
tran khu phu hodc hanh lang khu phu dé bé tri FCU (hinh 7.3). Khi ¢6
b& tri clta ngan thi cia ngin phéng cin ¢6 khoang chép dé hdi gid Li
phong quay vé clia hit FCU khi clta théng nay déng.

Trudng hop phong cé tran gid (hinh 7.4), ¢6 thé t& chitc phan phéi
gié dong déu hon nhd bé tri nhidu miéng thdi va nhidu miéng hut. Tuy
theo kich thudc phong vA nang suit lanh cia FCU ¢6 thé chon nhiéu
hay it miéng th8i vA miéng hit. Théng thudng 6 miéng hit bing tit 1
dén 2 lan s§ miéng thdi vi t6c d6 gié hit thudng nhd hon va khoang
tran gid duge sit dung ddng thoi 13 khoang hit ¢ta FCU. Ong cip gié
tuoi ¢6 Lthé di tit hanh lang vao phia sau dan FCU. 6ng phin phdi gio
¢6 thé 14 loai &ng cing hodc 6ng mém. Miéng théi 1a leai khuéch tan
vudng tron hodc kiéu ludi, sao cho phi hgp v6i kién tric, traag tri cla
phong ciing nhu hiéu qua phan ph6i gié la déng déu nhit. Trén hinh
7.4 chi ¢6 2 miéng thoi va 2 miéng hai.
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a)

WC
| AN S Feu | [ B théi
FCU _—— .
- X > o
b} b}
Hinh 7.3. B& tri FCU trén tran hanh lang Hinh 7.4. FCU b4 tri trong tran gia co 2
hodc tran khu phu WC, phong khdng c6  migng théi va 4 miéng hdi, khoang trin ding
trin gia lam khoang hdi
a) Mat dimg; b) Mat bing. a) Mat ding; b) Mat bing.

7.2.2, Cac khéng gian Idn va phurec tap

Hinh 2,16 chudng 2 da gi6i thiéu nguyén tic lam viéc eia mot
may diéu hoa nguyén cum (ki€u UC ctia DAIKIN) s& dung cho mot
phan xudng san xudt nhu may mic, in &n, sgi dét, ché bidn néng lam
hdi san xudt khau... Hé théng phin phdi gi6 gdm maot &ng gié chinh
va 6 nhanh gié phu véi hang chuc miéng théi phan phdi gié déu cho
khdp phan xudng. Diém dac biét & day 1a chi ¢6 mdt miéng héi duy
nhdt bo tri § vach ti€p giap giita phan xudng va gian may. Miéng héi
c6 ludi hodc chdp gié véi phin loc gi6 dé tranh bui ban tit phan xudng
ot vao dan bay hdi.

D61 véi cac khong gian difu hod tuong ty nhu nha &n, quiy hang,
cia hang, siéu thi, co s3 thé duc thé thao, y t&, phong kham chiia
bénh... cé dién tich viia phai ti 50 dén 500m?, ¢6 tran gia déu c6 thé su
dung phuong an éng gié nhu biéu didn trén hinh 2.186. Thay vao vi tri
may diéu hoa nguyén cum cé thé 1a may diéu hoa 14p mai, may diéu
hod dan ngung dat xa, may diéu hoa tach hoic mot budng didu khéng
AHU. Khi stt dung cac loai may diéu hoa c&n dic bidt chd y dén d§ én.

O cac phan xudng san xuit c6 thé chép nhan duge d6 6n cao nhung d8i
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v8i cac cd 88 ¢An yén tinh nhu phong kham chita bénh... cin thit phai
c6 bd phén tiéu 4m cho ng c&p, ng hdi va budng may.

Clia hdi don gian nhat duoe gidi thiéu trén hinh 2.16. Phuong phap
héi gi6 nay kém hiéu qua vi khéng déu. Céac vang & xa miéng héi khé
héi gi6 hon cac ving & chung quanh migng héi. Ngudi ta c6 thé ap dung
phuong phap héi trén trong trudng hgp gian may hoan toan théng
thodng khéng cé cac chudng ngai nhu vich ngén, may mée... dit trén
dudng gi6 hoi. Khi cac khéng gian didu hoa it théng nhau, bt bude
phai bd tri cdc miéng gi6 hdi va 6ng gi6 héi riéng cho ting khéng gian.

Mang 6ng gi6 héi gan tuong ty nhu mang 8ng gi6 cAp, ciing ¢6 céc ong
nhanh va 6ng chinh véi cdc miéng héi b6 tri hgp 1y cho tling khéng gian
can difu hod. Mang gié héi ¢6 thé bd tri phia trén trin song song vii
mang gié cdp, nhung ciing ¢4 thé bd trf bén dudi sin nha thanh cac kénh
gi6 hoi xay bang gach hoic bing béténg. D& tranh chudt bo cin ¢o ludi bao
vé d céc clta gi6, cling nhut cdc ludi loc dam bao vé sinh dudng 6ng.

Ciing ¢6 thé dao nguge vi tri c&p va héi: cdp gi6 theo cac kénh phia
dudi nén phin xudng, con hdi ¢ phia trén. Phuong an bd tri nay thich
hgp hon véi sy chuyén déng ty nhién cla déng khdng khi vé ¢a mua he
va mua déng. V& mua hé khong khi lanh tiép can ngay nhiing vi tri
phat nhiét va phat 4m (ving lam viéc), néng 1&n va chuyén dong lén
trén dé vao miéng hdi quay lai budng xit 1y khéng khi. V& mua dong,
viéc cdp khong khi néng ti phia duédi ciing thuén lgi hon vi khéng khi
néng ¢é xu hudng chuyén déng 1&n trén. Hinh 7.5 g101 thiéu phuong
phap c&p va hoi gi6 cho mét phin xudng san xudt theo kidu cip trén,
héi phia duéi.

\_@/7 0 ~ v

LB W HL E AL

6
Hinh 7.5. TS chifc tudn hoan khéng khi trong mét phan Xudng san xuit
1. VOng fam vige; 2. Trén gid; 3. Ong gid cap: 4. Migng thdi; 5. Miéng hut; 6. Kénh gié héi: 7. Clfa xa.
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Hinh 7.6 va 7.7
gidi thiéu phuong
an cip gi6é lanh tit
phia trén, gi6 hoi vé
& phia dudi cho mot
héi trudng, nha hat
hoac giang dudng ¢6
ban cdéng hoic cho
phong hoa nhae
(hinh 7.7). Cac kénh
gi6 hdéi va cla gid
héi b# tri phia dudi
nén nha va duéi ghé

Gio tugi

I I I [ [
o AN ANIVA AN
CQZE._ \ /\

- i J‘Hl)'i*is

NAYAE . E
i Hoi h

E'h H/CSE-:-_
I \_._

41
]

Eo- 0 = —=tF

——— —
FPIRFFTFT 7e

Hinh 7.6. Mdt phuong an t8 chirc tuin hoan khang khi trong
h&i trudng, nha hat, rap chiéu béng, giang dudng...
1. 8an khau; 2. Phéng khéan gid; 3. Phéng x Iy khang khi;

. = 4. Hanh lang; 5. Ban cong.
ngdi cha khan gia &
ban cong. Cac kénh gié phai dam bao m¥ quan kién trie, két hop hal hoa
vdl k¥ thuat xay dung cbng trinh nhu: dién, nude, chiéu sang, 4m thanh va
trang tri ndi that.

3
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Hinh 7.7. M&t phuong an tuin hoan khéng khi trong phéng hoa nhac
1. Clrta gi6 tuoi; 2. Budng xir 1y khéng khi (AHU); 3. H& théng gid cdp; 4. HE théng gi6 hdi; 5. Clta gid thai,
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7.3. CAC THIET Bl PHU CUA BUGNG ONG GIO

Hinh 7.8 gidi thiéu mét s6 thiét bi phu lip dat trén dudng 6ng gi6
ma mdt hé théng diéu hoa khéng khi hién dai ¢6 thé 4p duneg.

Hinh 7.8. Cac thiét bi phu I3p trén dudng éng gié
1. Chép gi6 ngoai (extenal louvre); 2. Phin loc gié (air filter); 3. Van gi6 nhidu la (multi leaf damper);
4. Phin loc kiéu tui (bag filter); 5. Quat (fan): 6. B6 sudi so bd (preheater); 7. Dan lanh;
8. BS ting 8m c6 chan bui nudc (humidifier with moisture eliminator); 9. B sudi chinh (main heater);
10. Hop gidam &m (sound attenuator); 11. Van chan Iia (fire damper); 12. Hop diéu chinh luu Iugng
(VAV assembly);13. Miéng thdi khuéch tan gan trén (ceiling diffuser); 14. Ghi gi6 (grille).
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7.3.1. Chép gio6

Chép gi6 (louvre) 1a clia 14y gi6 tuci tit ngoai hoic thai gié x4 ra
ngoai troi. Chép gi6é thudng c¢6 cac canh chép nim ngang c6 d6 nghiéng
phu hgp, tranh mua hit vao anh hudng dén dudng éng gi6 va cé lusi
bao vé chudt bo hoic chim lot vao dudng dng gié tit bén ngoai nha.
Canh chép thuong la loai ¢6 dinh, khéng diéu chinh duge. Do phai chiu
mua gi6 ngoai troi nén cic chdp gié thudng lam bang vat liéu chiu dude
anh hudng cta thai tiét. Hinh 7.9 gidi thiéu hinh dang va cdu tao cta
mot chdp gio.

Type AWG AWG

50l

Lo

Q é-—-il?i

ks A J Lo

-+
Free cross-section approx. 60 %
based on B x (H - 0.085 m)

Type AWK AWK

!

| P . - S

Free cross-secton approx. 60 %
based on B x (H - 0.028 m)

Hinh 7.9. Hinh dang bén ngoai va ciu tao clia mét chdp gié
1. Khung; 2. La chdp; 3. La chdp day; 4. Ludi thép.

7.3.2. Phin loc gio6

Phin loc gi6 (air filter) con goi phin loc bui hoéc b loc bui st dung
dé loc bui cho phong diéu hoa khéng khi. Tuy theo chiic ning cua
phong ciing nhu néng d¢ bui cho phép ma c6 thé lua chon céic phin loc
gi6 c6 kha niang loc bui khac nhau. Trong cac phong diéu hoa tién nghi
théng thudng, phin loc 1a céc loai tAm ludi loc. Trong cac hé théng didu
hoa trung tdm thuong dung loai tii vai. Véi cac yéu ciu cao hon c6 thé
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st dung bo loc tinh dién, bd loc ludi tAm dAu. D6i véi cac phong sach
nhu dién td, vi mach hodc phong sin xuét thude cAn phai st dung cac
bd loc hiéu suit cao dic biét. Hinh 7.10 gii thiéu mét phin loc kiéu tui
(bag filter). Phin gém mot khung kim loai véi cac tdi vai x&p song song.
Tdi vai c6 thé thao ra vé sinh duge. Ngay nay, ngoai loc bui, mét s6
phin loc con trang bi thém cac b phéan khi mui cho khéong khi.

Hinh 7.10. Mét dang phin loc kiéu tdi (bag filter)

7.3.3. Van gié

Van gi6 (damper) dung dé diéu chinh luu lugng gi6 ké ca déng md
ON - OFF dudng gié. Van gié c6 nhidu loai khac nhau. Theo hinh
dang c6 loai vudng, chit nhat hoic tron. Theo s& lugng 14 gi6 diéu chinh
c6 thé 1a loai mét 14 (t4m), 2 hodc nhiéu 14. Theo cach van hanh c6 loai
diéu chinh bing tay, ¢6 loai didu chinh bing dong co dién hodc thuy
lue, khi nén. Theo céng dung chia ra nhiéu loai van gié khac nhau nhu
van gié st dung trong cong nghiép, van g16 tu déng md clia gi6 theo ap
sudt (pressure dampers), van gié mét chidu (non return damper)...
Hinh 7.11 gigi thiéu hinh dang va két c&u cta mét van gié diéu khién
biang dién dung dé diéu chinh luu lugng.
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Hinh 7.11. Hinh dang va k&t cdu mét van gié diéu khién bing dién
1. Khung; 2. La chép; 3. Truc truyén déng; 4. Chi tiét két ndi; 5. Truc khép la chép.
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Hinh 7.12. Hinh dang va cu tao van chin I(ra
1. T4m méc ham bing thép khéng gi hoic trang k&m; 2. Lo xo xap; 3. Bém kin méa bén; 4. Khung thép
khong gi hoac trang kém; 5. Cac canh x&p biing thép khdng gi hosc trang kém; 6. Céu chay, tac dong & 72°C.
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Van chén lia 1 thiét bi ¢6 c&u tao gin gidng nhu mét van gib
nhung ¢6 kha nang tu déong déng chit dudng gi6é vao va ra, c6 lap
phong c6 hoa hoan ra khdi hé théng dudng ong gi6 dé tranh 1ay lan hoa
hoan. Hinh 7.12 giéi thiéu hinh dang bén ngoai va c&u tao cia mét van
chan lta. Van chin lta gom mét khung kim loai va c¢6 cac canh xép
cling bang kim loai. Cac canh x€p duge gil cing nhd 16 xo va xép gon 0
phia trén khung. Lo xo duge gitt bing mét ciAu chay. Khi nhiét dé dat
72°C (mét s6 loai & 68°C) cAu chay chay ra, cac canh x€p 4p xudéng nho
trong luc va lyc 16 xo déng kin ctia thong g10, co lap phong ¢6 hoa hoan.

7.3.5. B& sudi khong khi

Hinh 7.13. M6t s& bd sudi khéng khi
a) Dung hai nudc; b) Dung nuée néng; ¢) Dung dién.

B0 sudi khong khi (heater) con dudc goi la bo sdy, b gia nhiét. Co
thé phan bd sudi ra nhiéu loai khac nhau: cin e vio vi tri 14p dat:
trude gitta hodc sau bd xit 1y khéng khi goi 1a bd sudi so bd (preheater),
b6 sudi chinh (main heater) hodc bd sudi b sung (affer heater); cén ct
vao ngudén nhiét phan ra loai chay bang hdi nudc, bing nudc noéng,
bang dién hoic bing gas. B sudi khong khi chi yéu st dung trong
mua déng dé sudi &m phong, ngoai ra b sudi con duge stt dung dé didu
chinh nhigt d¢ théi vao trong mua he, diéu chinh d6 4m cta khéng khi
khi can thiét. Hinh 7.13 giéi thiéu hinh dang mot s6 bo sudi khong khi
st dung nudc néng, hoi nude hoic dién.
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7.3.6. Hop diéu chinh luu lugng

Hop diéu chinh luu lugng (VAV — assembly) ddi khi con goi 1a hop gié
cudi (air — terminal boxes) thudng duge lip trudc cac miéng théi khuéch
tan dé diéu chinh luu ludng gi6é vao phong trong cac hé théng éng gi6 cb
diéu chinh luu ludng gié. Hinh 7.14 gidi thidu mét loai hop diéu chinh luu
lugng ciing nhu nguyén téc lam viée caa hop (VAV — terminal box).

Volume Flow Control

Main duct

A\

Heating sequence Cooling sequence
Room temperature

Hinh 7.14. Hinh dang bén ngoai va nguyén tic hoat déng
ctia mdt hép diéu chinh luu lugng
1. DAu cAm ap suét vi sai; 2. Tam diéu chinh luu lugng; 3. B chuyén ddi; 4. Co cau tac déng
tdm diéu chinh luu luong: 5. Bd diéu chinh luu lugng; 6. Role nhiét dé phong.

Ho6p diéu chinh Iuu lugng bao gdm 1 vo6 ¢6 ctia vao hinh trén néi véi
bén ap suiit cao va clia ra hinh vudng hodc tron néi véi phia ap sut thip.
Trong cia vao hinh tron c6 bé tri ddu cam dé do ap sudt vi sai (differential
pressure) va mot tdAm diéu chinh luu lugng hoat ddng nho mot méto dién.
Pé giam tiéng 6n cha dong khong khi, phia trong vé hop duge dan mot 16p
cich nhiét va hap thu Am. Céc cd c&u diéu chinh, chuyén d6i va tac dong
dude ndi ra phia ngoai hop va diu néi véi cac dung cu do hoic role bén
ngoai bang day dién ho#c dudng 6ng (ap suit) tuong Ung.

288



Luu lugng thyce di qua hép s& giy ra mét ap suit hiéu dung tac dong
1én ddu cam ap sudt vi sai, 4p sudt dé di téi bd chuyén d6i ap suat cao va
thap nhd cac dng ndi. By chuyén déi déi tin hidu ap sufit thanh tin hiéu
dién ti (0/2 dén 10 VOC) hoac khi 4p (0,2 dén 1,0bar). Tin hiéu nay dudgec
chuyén dén co c&u didu chinh nhu mot gia tri thue té€. Gia tri nay sé
dudc so sanh véi gia tri dat, vi du, véi gia tri caa role nhiét d6 phong.
Né&u nhu 2 gia tri nay léch nhau, sé xuat hién mot tin hiéu tu co ciu
diéu chinh t6i cd c&u tac dong dé didu chinh lai Iuu lugng di qua.

7.3.7. Hop tiéu am

Hop tiéu am (attenuator) 14p trén dudng éng gi6 dung dé giam Am
cho ludng gi6 théi vao phong. Hop gdm c6 khung va cac t&m tiéu 4m
lam bang vat liéu hdp thu Am thanh dat song song theo huéng chuyén
dong cta khong khi. Hop tiéu 4m c6 dang vudng, chit nhat hoic tron.
Cac nha ché tao con cung cAp ca cac tAm tiéu Am rdi dé nhiing ngudi
thiét ké& c6 thé bs tri cho cac AHU hogc cac dudng 6ng tu ché tao. Hinh
7.15 gidi thi¢u mot s6 hop tibu Am dang chit nhat, tron va t&m 1é.

Hinh 7.15. Hinh dang mét s& hép tiéu am dang chir nhat, tron va tam 1é

7.3.8. Miéng thai, miéng hut

Miéng thdi 1a thit bi cusi cang trén dudng 6ng gié ¢6 nhiém vu
cung cdp va khuéch tan gi6 vao phong, phan phéi déu khéng khi diéu
hoa trong phong, sau d6 khong khi dude dua qua miéng hit tai tuin
hoan vé thiét bi x 1y khéng khi.

Miéng théi va miéng hit cling dude phan ra nhiéu loai khac nhau
tuy thudc hinh dang, vi tri 1dp dit, cong dung va tac dung phan b
khong khi, téc d6 khong khi... Vi dy, cin cit hinh dang c¢6 loai miéng
théi vudng, chit nhét, tron, khe, ghi hodc bing; can ctt phan bd khoéng
khi c6 loai khuéch tan ho#c phun tia t8c do cao; can ct vi tri lip dat
phan ra loai gin trin, gén tudng, san hodc ciu thang, bac (trong ho1
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truong, nha hat...); can c phan b va toc do khong khi ¢ loai khuéch
tan dung cho phong c6 tran thap va loai mai phun ¢é tde do 16n, tia
chum dung cho phong tran cao (hoi truong, nha hat...). Sau day sé gio
thiéu mot s6 loai miéng thdi khac nhau.
1. Miéng théi gdn tran

Hinh 7.16 a, b, ¢ gi6i thidu cac miéng thoi gan tran kiéu vubng, tron
va ¢6 ludi duc 16, phia trén c6 hop gié va 1a van diéu chinh luu lugng.

Céac miéng thdi loai nay chi nén st dung cho tran c6 do cao tu 2,6
dén 4,0m va c6 thé dong thdi st dung lam miéng héi.

c)

Hinh 7.16. Cac miéng théi gin trin kiéu vuéng, tron va duc 16

2. Ghi gio6 gdn tuong

Hinh 7.17 giéi thiéu hinh dang va két ciu cta 2 loai ghi gié (grille) gén
trén cac dan lanh dat san hoac gidu tudng, 1am duge ca 2 nhiém vu clp va
héi gi6. Cac ghi gié thuong c6 chiéu dai 16n hon chiéu cao. Bén ngoai la
khung véi cac thanh ding, ngang, kiéu ludi hoic duc 16 tao thanh mét tdm
ludi trang tri va bao vé ¢6 thim my cao, phut hgp véi viée cdp va hoi gié
ciing nhu phu hgp véi ndi that va trang tri trong phong (tuong tu nap dan
lanh may diéu hoa 2 cum treo tuong).

Hinh 7.17. Hai loai ghi gi6 kiu chdp va kiéu lugi
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3. Miii phun

Hinh 7.18 gi6i thiéu hinh dang
bén ngoai mdt miai phun (jet nozzles).

Miai phun duge st dung trong
truong hgp khoang cach théi va
vang lam viéc 16n, vi du trong hoi
truéng, rap hat c6 trdn cao va
khoang cach ti vach dén viung cé
nguoi cling rat xa, khi d6 c6 thé bo
tri cac mai phun. Khoang cach phun
c6 thé t6i 30m. Mii phun duge st Hinh 7.18. Hinh dang mét mii phun
dung dac biét khi khong thé 14p dit
cdc miéng théi trén trin hoic 1p dat trén trin 1a khéng hiéu qua va
khong thuc té.

Miii phun ¢6 v6 hinh try, ¢6 khép néi cdu véi vé. Trong khép ciu ¢
mot cd cdu diéu chinh huéng mii phun rit thuan tién cho viéc diéu
chinh huéng dong phun. Vi du, mua hé c¢6 thé huéng dong khong khi
lanh 1én trén va dé gi6 lanh d6 khuéch tan déu xudng viung lam viéc;
miia déng dé tiét kidm ning lugng, cAn diéu chinh huéng phyn xudng
duéi vi khong khi néng cé xu hudéng di 1én.

4. Miéng théi san va cdu thang

Hinh 7.19 a, b m6 t4 hinh dang va cdu tao cia 1 miéng théi ldp san
hosic cAu thang. Miéng thdi gom 6 chi tiét. Trén ctung la mdt ndp
khuéch tan. Phia duéi la chi tiét diéu chinh dé diéu chinh huéng gi6
thdi. Dudi chi tiét diéu chinh 1a biy bui ban va dit cat & san nha roi
vao miéng thdi. Toan bd 3 chi tiét trén duge 14p 16n mdt vong ¢d dinh
roi duge bd tri vao trong hdp gi6. Hop gié c6 mdt miéng tron (hoic
vudng) ndi véi dudng 6ng gié cdp. Nhd chi ti€t diéu chinh c¢6 thé diéu
chinh huéng gi6 ding xién hoic ngang.

a) b)

Hinh 7.19 a, b. Hinh dang 1 miéng thai I3p san (hoic ciu thang)
1. Nap khuéch tan; 2. Chi tiét diéu chinh huéng gié; 3. Vong dinh vi; 4. Van gié; 5. By ban: 6. Hop gio.
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Hinh 7.20 gidi thiéu 3 vi du 1dp dit chia miéng théi 1dp san. Vi du 1
ding cho san ctia mdt héi trusng rong, d day khong cdn hop gié phia dudi
miéng théi vi toan bd khéng gian dudi tdm san déng nhiém vu hop gio. Vi
du 2 dung cho cic phong nhoé riéng biét, ¢6 role nhiét dé diéu chinh luu
lugng g6 nén c6 dng gid va hop gid. Vi du 3 dung cho ca 2 trudng hgp la
héi trudng réng nhung cé thém mét sd phong nhd. Cac phéng nhd can éng
g1t cap va digu chinh luu lugng, cac phong 16n khong cén.

Vidu 1

ST NI WA T

E

Ll LS

SIS S S S S S S

Vidu 2

PT 7V T 7777777777 777 777 P77 77 7777777727777

Hinh 7.20. Ba vi du lap dat
a) Hai trudng hosc phong réng: b) Phang hep riéng biét can didu chinh luu lugng;
£) Ca 2 trudng hop phong réng va phéng hep.

5. Miéng théi khe

Miéng thdi khe (slot diffusers) 14 loai miéng théi cé clia gié c&p
dang mét khe ho#c nhidu khe hep ¢é kich thudc chiéu dai 16n hon
chiu rong nhidu 14n (b€ ngang tinh bing cm, chidu dai tinh bang m).
Miéng thdi c6 thé c¢6 tit 1 dén khoang 8 khe (néu qua nhiéu khe, kich
thudc miéng théi thanh ch® nhat, khi 6 goi 13 ghi gis). Miéng théi
lap trén tran. Trén miéng thdi ¢6 hdp gié va dudng ndi véi éng phan
phéi gi6. Trén cla ndi cb van gié didu chinh luu lugng. Hinh 7.21 giéi
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thiéu hinh dang moét miéng théi khe ¢6 4 khe g16. Hudng gi6 cép
thudng ndm ngang theo trin nha, sang trai hodc phai tuy theo ngugi
stt dung diéu chinh.

Hinh 7.21. Hinh dang mét miéng théi cé 4 khe gi6

6. Miéng théi xody

Hinh 7.22 gi6i thi¢u 2 miéng théi xody (swirl diffuser) kidu ving
va kiéu tron. Miéng thdi xody c6 kha nang khuéch tan va hoa trén
khong khi rdt nhanh véi khong khi trong phong, 1am déng déu nhiét do
va @6 &m nhanh chéng trong ving lam viée.

SD-Q-LQ SD-Q-LR
=] | d= |
=il (=

; _ 1; T

Hinh 7.22. Migng th&i xoay Iap bac san hodc ciu thang

Hang Trox san xu&t 2 loai vudng va tron déu cé kich thude
miéng c6 khe thdi 134 x 134 hodc ¢134; kich thude tAm 1a 180 x 180
dé 14p cdu thang va dic biét 1ip cho céc bac san ¢6 bé tri gh& ngdi
cho khén gia cta héi trudng, nha hat, rap chiéu béng. So v6i miéng
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thdi ldp san, miéng théi xoay khéng bi chan dAm 1én, khéng gay bui
do théi ti san nha.

Miéng thdi, xoay con dude st dung lip tran trong diéu hoa tién
nghi va cong nghiép gidng nhu miéng thdi kliuéch tan nhung dat hiéu
qua khuéch tan va hoa tron khong khi cao hon (hinh 7.23).

Hinh 7.23. Miéng th&i xoay lip tran

7.4. TINH TOAN HE THONG ONG GIO BANG PHUGNG PHAP DO THI

7.4.1. Khai niém chung

1. Khi thiét k& ciAn bd tri duong dng gié sao cho hgp 1y nhat, don
gian nhit, ngidn nhit nhung phai dam bao yéu cAu phéan phéi gié
ciing nhu héi gié hop ly, duy tri cac diéu kién vi khi hau cia ting
phong vi dudng ong gié c6 gia thanh cao, tdn nhiéu nguyén vat liéu
va nhan coéng lap dat, cong kénh, chiém nhiéu dién tich hiu ich cla
cong trinh.

2. Can nghién ctu ky ludng kién tric va két cdu xay dung cua toa
nha dé lua chon va bd tri dudng 6ng gi6é thich hgp, dic biét khi dng gi6
phai di qua cac dam chiu luc cta tod nha vi khi dé chiéu cao con rit
thap, rat khé bé tri 6ng gié di qua. '

3. Kich thudc va tiét dién cta tiing doan 6ng gié duge xac dinh theo
luu lugng da tinh toan va téc do gié cho phép. Luu y la toc dd trén
dudng 6ng cAp thudng chon 16n hon va trén dudng 6ng héi nhé hon nén
kich thudc ctia 6ng hoi thudng 16n hon dng cap.

4. Trd khang hay tén that ap sudt tong cta toan bo tuyén ong hit
va 0ng diy ké ca cta cac phu kién va thiét bi lip dit trén d6 nhu dan
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lanh, dan néng, phin loc gi6, van gi6, van diéu chinh... cin duge tinh
toan dé chon cdt ap pha hgp cho quat tudn hoan gis.

5. Trudgng hgp dudng éng ¢6 nhiéu 6ng gié nhanh thi ¢in chon
tuyén &ng nio cé trd khang 18n " 7t dé tinh toAn va coi d6 1a trd khang
cua toan mang vi trd khang cla céae nhanh gi6 song song khoéng anh
huéng dén viée tinh cdt 4p cla quat gié.

7.4.2. Lya chon tée dd khéng khi di trong 6ng

Téc do khéng khi di trong 6ng 1a mét dai lugng dude quan tdm
nghién citu nhiéu. Tdc @6 kh(mg khi cao, cdng sudt quat 1dn, d6 6n 16n
nhung uu diém la dudng 6ng nhé gon va nguge lai. Nhu vay ¢ nhidu ly
do d& can nhéc khi chon t6c dé khéng khi d6 1a 36 dn va tinh kinh (8.
Cé nhiéu tai liéu dua ra téc d¢ khong khi khuyén dung. 0 day gidi
thig¢u cac s6 1i¢u clia 1ai ligu {7] (bang 7.1) va cta tai lidu 18] (bang 7.2).
Bang 7.1 gidi thiéu toe dé khuyén diing va téc do o1 da 461 véi mat &
vi tri trén dudng 6ng. Bang 7.2 gidi thitu tde dé to1 da déi v6i dng cip,
6ng hdi, 6ng chinh, 8ng nhanh trong mdt s§ cdng trinh. Riéng tdc as o
cdc miéng théi, miéng hat 14y dinh hudng nhu sau: mi¢éng théi dat o
vung lam viée o = 0,3 + 0,75m/s; dit trén cao 2 + 3 mét, © = 1,5 + 3m/s,
dat d trén cao trén 3m 18y © = 3 = 41m/s.

Bang 7.1. Toc dé gié khuyén dung va téc dd tdi da [7] », m/s

Toc dd khuyén ding, mis Téc db téi da, m/s __:
Vi tri Jt.ar:,b;i Cac nha fgg.a:é}i Gac nha |
' Nhad | hat, noi “c‘g"n"gg Nhad | hat, noi "c?n"gg
€ong | nghisp cong nghidp
cong ; cong
| Cita lay gi6 tuoi* 2,5 2.5 2.5 a1 a5 6,0
Phin loc* 13 15 18 1.5 1,8 1.8
Dan sudi’ 23 25 30 25 3,0 35
Dar phun rifa khi 2.5 2.5 25 2.5 2,5 2.5
Né&i éng hut 3,5 4.1 5.0 5,0 7.0 7.0
Cilra ddy cla quat 50-81]66-10 | 81-12 | 75-10 | 86-14 | 86-14"
Ong gié chinh 35-45(50-70|61-91|41-61156-81| 7.0-11
Ong gié nhanh 30 30-45 | 41-50|35-50]41-70|50-92
Ong gié nhanh (ding) 2,5 30-35 4,1 33-41(41-61|50- 8.1 |

" Téc do tinh theo dién tich téng, khéng phai dién tich séng.



Bang 7.2. Téc dd gié t3i da [6]

Lo Y&u 18 quan tam 1a ton that ap suit
Yéu td quan

Cdng trinh tam 14 d5 &n 6ng chinh Ong nhanh
éng chinh

Ong cap Ong hai Ong cap | Ong héi
{1) (2) (3) 4y * {8) (6)

~Nha & 3 5 4 3 3

—Phong 4 .

— Phéng ngl 8 khach san 5 7.6 6,6 6 5
va nha &

— Phong lam viéc

- Phong Giam dde & 10 76 8 5
— Thu vién
-~ Nha hat

.’a ? . 4 6,6 56 5] 4
— Giang dudng
- Vin phong téng hap
~ Nha hat va cla hang cao cap 7.8 10 7.6 8 8
— Ngan hang
— Céc clra hang loai  t binh

c g an9 oa_:{ ) rung bin o 10 76 8 6

— Cafeteria {quan café)
— Phan xudng san xuat 12,7 15 9 11 7B

7.4.3. Budng kinh tuong duong

Dutng 6ng c6 nhiéu dang khac nhau nhung hay gip nhat 1a dang
tron va dic biét thong dung 13 dang c¢6 hinh chit nhat. Khi tinh trd
khéng (t6n that 4p suit) cho 1 mét chidu dai dng, thudng ngudi ta su
dung dudng kinh &ng dan lam dai lugng méc (tuong ty nhu tinh trd
khéng cho 1 mét chiéu dai 6ng nudc & chuong 6). N&u doan #ng chi
nhat chiéu dai 1 mét véi kich thudc a x b ¢6 ciing trd khing nhu doan
dng tron, ta coi doan &ng chit nhat ¢6 dudng kinh tuong duong nhu
doan 6ng trdn. Dudng kinh tudng dudng cta ng ch@ nhat duge tinh
theo céng thite sau:

(ab)(l,ﬁZS
(a T b)uji
D& don gian, ta c6 thé tra dudng kinh tuong duong theo bang tinh sin

" . N IV nd? 3
(xem bang 7.3). Cling can luu ¥ rang, tiét dién tudng duong s = v—f ch

dy = 1,3. (7.1)

gid tri nhé hon 12 tiét dién thyc ab.
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7.4.4. Xac dinh ton that 4p suit éng gi6 bing dé thi

Gi6ng nhu phdn 6.14 da trinh bay, trd khang (t8n that Ap sudt)
téng trén dudng &ng gi6 ciing gdm 2 thanh phén:

Ap = Ap,,, + Apy, (7.2)
trong dé;

Apn, — trd khang ma sat trén dudng &ng;

Apy, — trd khang cuc bo trén cac phu kién dudng ong (t&, aiit...).

Trd khang ma sat va cuc bd van duge tinh theo 2 ¢ong thire (6.2) va
(6.3) chudng 6.

1. Ton that 4p suat ma sat

D1 v6i 8ng gi6, khi sit dung d6 thi, trd khang ma sat Ap,, c6 thé
tinh theo céng thite:

Ap,, = L.Ap,, Pa hoac N/m? (7.3)
trong dé:

! — chiéu dai 6ng gi6, m;

Ap; — trd khang ma sat trén 1 mét chidu dai &ng, tra trén toan dd
hinh 7.24 Gng véi khdng khi ¢6 nhiét do 20°C, &p sudt p = 1,013bar
(760mm Hg) va vat liéu ché tao 6ng A tén trang kém nhin. Tuy nhién,
khi nhigt d6 khéng khi dac dong tit 0 dén 50°C sai s8 vAn c6 thé bd qua.

Theo dé thi hinh 7.24, khi bidt dudng kinh 8ng va luu ludng (hodc
téc do khong khi) ta ¢6 thé tra duge trd khang ma sit cho 1 mét chidu
dai éng.

Vi du 7.1

Cho biét doan &ng gié chit nhat dai 15m ¢6 kich thudc a x b = 400
x 350mm. Téc d khdng khi trong 6ng 14 2,5m/s. Xac dinh trd khang
ma sat elia doan dng.

Gidi

Tra bang 7.3 d€ tim dudng kinh tudng dudng ca éng hinh chit nhat
a x b =400 x 350 ta duge d,, = 409mm.

Tra d6 thi hinh 7.24 véi d,, = 409mm va o = 2,5m/s dude Ap, = 0,22Pa/m.

Vay tro khang ma sat cha doan éng la:

Apy, = 15.0,22 = 3,3 Pa
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15 20
APy - T8n that ap sut trén 1 mét 6ng, Pa/m

6 8 10

3 4

15 2

01

va dudng kinh éng

02 0304 06 081
Hinh 7.24. Tré khang ma sat trén 1 mét 8ng phy thudc Iuu lugng (t5c db)

Vidu 7.2

400 x 350mm dai 15m, luu lugng

Cho biét doan 6ng chit nhat a x b

1500m®/h. Tinh trd khang ma sat.

Wi=

417V/s; dyg = 409mm (nhu vi du 7.1)

1500m®*h

Tra d6 thi hinh 7.24 duge Ap

Vay:

\Y

iai

0,29 Pa/m.

4,35 Pa.

15.0,29 =

App, =
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2. Ton that ap suit cue bd Ap,,

a) Tré khing cuc bé ciit tron va chit nhét

Tro khang cuc bd duge tinh theo cong thiic (6.8) chudng 6:

pZ

Ap,y, = C.p.T, N/m?® ho#c Pa
trong d6 £ — hé s6 tré khang cuc ba. Dé tinh Ap,, cho mét cit, ta gm thiét
Ap., bing Ap,, véi Ap, 14 trd khang ma sat cho 1 mét chidu dai ong, vay
ch:eu dai |l tinh duge & ddy sé dung bing chiéu dai tuong du’dng cua doan
8ng c6 cling toc 44 dong chay (hoge lutu lugng) va dudng kinh 6ng:

lp. w? o’
A s A—.— =€ — =A 4
p I P > Pep

Pon gian 2 vé ta cé: k.é =¢ hay:1=1,= —}C'l.d

19

Nhu vay nhd dé thi trén hinh 7.24 va chidu dai tuong duong ciia cic
phu kién 6hg gi6 ta ¢6 thé d& dang xac dinh duge tré khang cyc bo:
Apa = La.Apy, N/m? (7.4)
trong d6 1, 1a chiéu dai tudng dudng, x4c dinh theo bang 7.4 va 7.5.

Bang 7.4. Chiéu dai tuong duong cla ct trén éng gié |, = a.d

Dang cut trén Rid Ty 58 a=1,d

. d:[
Lién tuc, cong 90° 1,5 % 9

G8m 3 doan, cong 90° 1,5 R 17

. Gom 5 doan, cong 90° 15 12
il
Gém 3 doan, cong 45° 1.5 6
R
o]
Lién tuc, cong 459 1,5 H 45
JFF.
cut thang goc cd hudng dong 22
Cut thiing géc khdng ¢6 hudng ddng ! 65
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Bang 7.5. Chiéu dai tuong dusng cat chir nhat 90° I, = a.d

Mé ta cit Dang cut wid a=|l,/d
05 5
Cut 90°, khédng canh hudng dong DI" 10 7
R = 1,25d "W R 3,0 8
. 6,0 12
0,5 8
COt 80° 1 canh hudng dong [:ﬂd 1.0 10
R = 0,754 et A 3.0 14
6.0 18
0.5 7
Cat 80°, 2 canh huéng dong DI“ 53 1,0 8
R =075d Pyt R ‘ 3,0 10
8,0 12
0.5 7
Cuat 90%, 3 canh hudng dong DIU 1.0 7
R = 0,754 7t R 3,0 8
6.0 10
e A s 0.5 8
Cut théng géc, ¢6 nhiéu canh hudng dong =iIMIN 10 10
— 3.0 12
w 6,0 13
0,5 6
Cut théng gac, nhiéu canh huéng dong dang Id \\“ﬁ 1.0 8
khi déng — [1 I 3,0 9
w 6.0 10

Vi du 7.3

Cho biét cut trdn lién tuc 90° c6 R/d = 1,5, d = 260mm, luu lugng
gi6 1650m*h. Xac dinh tén that ap sudt cuc bd cla ciit.
Giai

Tra bang 7.3 vdi R/d = 1,5 ta c6:

a=l,4d=9 vay: 1,=9d=9.0,26 = 2,34m

Tra dé thi hinh 7.24 v4i V = 1650m®*h = 458l/s va d = 260mm c6
Ap, = 3.6 Pa/m. |

Vay: APpw = 2,34 m.3,6 Pa/m = 8,42 Pa.

Vidu 7.4 -

Chao biét cut chii nhat 90°, w = 600mm va d = 200mm, khéng ¢6 canh
hudng dong, R = 1,25.d. Xéc dinh trd khang cuc bd, bigt V = 3000m¥h.
Giai '

Tra bang 7.5, v6i et chit nhat 90°C, w/d = 600/200 =3 vaR = 1,25.d, ta

a=l,/d=28

Vay: lig = 8.d = 8.200 = 1600mm = 1,6m.

Tra bang 7.3 vé1 cac canh hinh chit nhat 600 x 200 duge dudng
kinh tudng duong d,, = 365mm.

Tra d6 thi hinh 7.24 véi d,, = 365mm, V = 3600m%h = 833V/s dugc
Ap; = 2,3 Pa/m.
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Vay 18n thit Ap suft cuc bo:
Apyg = 1,6 .2,3 = 3,68 Pa.
b) Tro khdng cuc bj ctia té, ché nhinh, thu, md
Trdé khang cuc bd ctia cée phu kien nhu té, ché nhanh, thu, md...
dude tinh gan ding theo bidu thiie:
Apa, = n.plw,) , Pa (7.5)
trong dé6 n: — hé s6 ¢t 4p ddng, xic dinh theo bang 7.7 d&n 7.10; pg — cbt
ap dong (velocity pressure), Pa, tra theo bang 7.6.

Bang 7.6. Xac dinh ap suat déng p, theo téc dd ddng khi o (py= 0,6020%)

Téc d4, Apsuat | Técdd, Ap suit | Tac da, Ap sudt | Tac 49, Ap sudt | Tdc dd,  Ap suat
m/s  dong, Pa mis  déng,Pa| wmis  ddng,Pa| m/s  déng, Pa m/s  dang, Pa
10 0.6 10,0 50 19,0 217 280 427 37,0 224
1.2 0,9 10,2 63 19,2 222 282 479 372 833
1.4 1,2 10,4 65 19,4 227 284 4886 374 482
1.6 15 10,6 68 19,6 231 288 498 37,6 851
18 20 10,8 70 19,8 2386 288 439 37,8 8680
20 24 11,0 73 20,0 241 28,0 506 38,0 870
22 29 11,2 76 20,2 246 28,2 513 382 879
24 35 11,4 78 20,4 251 29,4 521 384 8BS
26 41 11,6 81 20,6 256 298 525 386 897
28 4,7 11,8 84 20,8 261 288 535 38.8 aor
3.0 54 12,0 ev 21.0 266 30,0 542 39,0 918
32 8.2 12,2 90 21,2 271 30,2 5449 392 925
34 7.0 12,4 93 21,4 276 304 557 39.4 935
36 7.8 12,6 896 21,6 281 30,6 564 39.6 944
3.8 8,7 12,8 g9 21.8 2886 30,8 571 398 945
4.0 96 13,0 102 22,0 201 31,0 579 40.0 963
42 10,6 13,2 105 222 297 31,2 586 40,2 973
4.4 11,7 134 108 224 302 31,4 554 40,4 9283
4.6 12,7 13,6 111 226 308 31,6 601 40,6 893
4.8 13,9 138 115 228 313 31.8 609 40,8 1002
5,0 15,1 14,0 118 230 319 240 617 41,0 1012
5,2 16,3 14,2 121 232 324 322 624 412 1022
5.4 17.6 14,4 125 234 330 32,4 632 41,4 1032
58 18,9 14,6 128 2386 333 32,86 540 41,86 1042

© 5,8 20,3 14,8 132 238 Ly 32,8 648 41,8 1052
6.0 21.7 18,0 135 240 347 33,0 656 420 1062
6,2 23,1 15,2 139 242 353 33,2 664 42,2 1072
6.4 247 15,4 143 24,4 359 33.4 672 42,4 1083
66 26,2 15,6 147 248 364 336 680 426 1093
5.8 27.8 15,8 150 24,8 370 338 638 428 1103
7.0 29,5 16,0 154 250 376 34,0 696 43,0 1113
7.2 31,2 16,2 158 252 382 342 704 432 1124
7.4 33,0 16,4 162 254 38¢ 34 4 713 43,4 1134
7.6 34.8 16,6 166 256 395 348 724 436 1145
7.8 366 168 170 25,8 401 348 729 43,8 1155
8,0 385 17,0 174 28,0 407 35,0 738 44.0 1166
8.2 40,5 17,2 178 262 413 352 746 442 11786
8.4 425 17.4 132 26,4 420 KEN: ] 755 44 4 1187
86 44,5 17.6 187 26,6 428 5B 783 446 1188
8.8 46,6 17.8 191 26,8 433 358 772 44.8 1209
9.0 48 8 18,0 195 27,0 439 36,0 780 45,0 1219
9.2 51,0 18,2 195 272 446 36,2 789 45,2 1230
94 83,2 18,4 204 274 452 36,4 788 454 1241
96 55,5 18,6 208 276 458 36,6 807 45,6 1252
93 57,8 18,8 213 27,8 465 36,8 815 458 1263




Vidu 7.5

Cho biét téc d6 gi6 qua nhanh t& 90° ¢6 t6c dd ©, = 8 m/s, ®, = 4 m/s.
Xéac dinh tén that 4p sudt cuc bd cla té.
Giai

Tra bang 7.7 véi wjw, = 4/8 = 0,5 véi t& 90° duge hé s6 ap suit dong
n = 2,0. Tra bing 7.6 v6i o, = 4m/s tra duge ap sudt dong p, = 9,6Pa

Vay tén thit Ap suét cuc bd khi qua té 90° 1a:

Apg, =1 .py = 2.9,6 = 19,2Pa .

Bang 7.7. Xac dinh t3n that 4p suat cuc bd Ap, biing hé s& ap suét dong n

Noi xdy ra t3n thit 4p sufit cuc bd Biéu kién Hé s6 ap suit dong
Té 90° cdt chéo nhav 90°, 135°% va 180°
0,2 4.0
oy | 1] @_‘_
1 wdo = 4 0.5 2,0
Wy -
~ 1.0 1,75

wy Ijj wa 5.0 1.6
Tén thét 4p sudt qua nhanh ap,, = np,lws)

Té 45° ‘&mg 0.8 0,10
4 1.0 0,44
A .

2.0 1.21
) B 3.0 1,47
T&n th&l &p sudt qua nhanh Ap, = npa{ws)
Té 90° hinh cbn, chéo nhau, cén 1807
. 0.5 0,2
0y : 1.0 0.5
| wylw, =
1 ooy 2.0 1,0
@2 0, 5.0 1.2
Tén th&t 4p sust qua nhanh Ap, = apylw;)
Thay déi tiét dign
Wy = Wy

a 20
- Tén that &p sudt 0.15
hadc |
2a MV‘ 15° e oo @Z a APen = Npglwg}
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Bang 7.7 (tiép)

Noi xay ra ton that 4p suat cuc bé Bigu kién Hé s cot ap déng
Ma réng "n" '
Goéc "a"
- ¥l welar 5% q1p° 15° 20° 30° 407
DJH= a 020 083 074 068 062 052 045
040 089 083 078 074 Q68 0,64
060 093 0.87 084 082 079 077
APen = A[Palin) - Pafeiz]]
Thu lai -~ a ag® 45° 60"
ERBE Y 04 1,07
APen = NlRalwy) - Palon)]
Thu ddt ngdt | 035
g 0y - !
[ w1} Apgy = DPglmy) 03
Thu hinh chuong "
Md dat ngdt |
W I
. ] Wy —— Coi Ap,, = O
Mo hinh chuéng e
Thu nhu hinh vé !n AP. = NPy(ey) 0.85
_"j,J_
Thu (migng vao) ]| AJA, | 0 | 025 050 | 0.75 | 1.00
16 trén sdc canh n 2.5 23 .19 11 | "o
__.ﬂ__ﬂ APy = Npglay)

Bang 7.8. Tré khang cuc bé clia dong di thang (khi cé ré nhanh) Ap,, = n.p{w,);

tiét dién hinh chir nhat A,

=A,+A,

H& sG cot ap n cla dong di thdng cho bang sau vdi goc 8 = 15 = 90°

A, A, W,
—_— _—— 5 —r—
An,, w
Hé s8 cét ap déng n cla dong di thing
AA,
ey,
0:04 0,5 0,6 0,7 0,8
0.1 0,81 0.81 0.81 0,81 0.81
0.2 0,64 0,64 0,64 0,64 0,64
0.3 0,50 0,52 0,52 0,50 0,50
0.4 0,36 0,40 0,38 0,37 0,36
05 0,25 .30 0,28 0,27 0,25
0.6 0,16 .23 0,20 0,18 0,18
0.8 0,04 - 0,17 0,10 0,07 0,04
1 ¢ 0,20 0,10 0,05 0
1.2 0,07 0,36 0,21 0,14 0,07
14 0,39 0,79 0,58 0,39 -
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Bang 7.9. Trd khang cuc bd cia déng r& nhanh hofc nhap déng chir té

w, A,V
s

Khi r& nhanh Apg, = Npg (o)
Khi nhap dong ap., = Npgo)
Gia tri n khi ré nhéanh hodc nhép dong

AV, AJA 0.5 1
VIV 05 0.5
A N n 0,3 0,25
v A (m?} —tidt dign; V {m¥s) — luu luong.

Bang 7.10. Xac dinh t8n that ap suat cuc bd Ap,

Nagi x3y ra t8n thit 4p suit cuc bd Pigu kign va hé so cot ap déng n

Thu lai dét ngdt

‘(.,sz 0 | 025|050} 075
| »

uy — W2

134 124 | 0,96 0,82

APy, = NPglorg)

M3 dot ngot

wydm, | 0,20 0,40 | 060 | 0,80 ‘

I

o Py n | 632 | 048 | 0,48 0,32\

- Apee = NPalony)

Qua vat can dang dng

ED 0,10 0,25 | 0.50

wy [} [} .
—wE&S D % n 0,20 | 055 | 200
L7 & |

APy, = NPglwy)

Qua vét can dang thanh

E/D 010 | 025 | 0,50 ‘

ol . Egd | no| 07 | 14 4,00\
¥ 4

Apep = NPy(ta,)

Vat can dé vudt qua

ED G110 | 0,25 | 0,50

]
e . #ﬂ}? - n 0.07 023 | 0,80

APy = NPgltsy)
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7.4.5. Phudng phap thiét k& dudng éng gié

Nhu da dé cap, yéu cdu chung dé thidt k€ bat ky dudng dng gi6 nao
1a duong ong phai don gian nhat va nén 461 xing. Cac miéng thdi cin b
tri sao cho dat duge sy phin b8 khong khi déng déu. Hé thong duong
Ong phai tranh dudc cac két esu xay dyng, kién trdce va cic thidt bi.

Cé6 thé thiét k& dudng éng ap suit thap dya theo 3 phuong phap
chu yé&u sau:

— Phuong phap gidm dan tdc d (velocity reduction).

— Phudng phap ma sat dong déu (equal friction).

— Phuong phap phuc héi ap su4t tinh (static regain).

Méi phuong phap tinh cho ta mot k&t qua khac nhau vé kich thude
dudng Ong, gid thanh téng thé, quat gié, khéng gian 18p dat, do én va
toan bd cac phu kién nhu té, cit, thu, md, ché nhanh kém theo. Sau
ddy la mgt s8 dédc diém va dng dung cla ting phudng phap.

7.4.5.1. Phuong phap gidm dan tée dé

Day dugc coi 1a phuong phap don gidn nhat, tuy nhién ngudi thist
k& cin c6 kinh nghiém thyc t&. P& thue hion phuong phap nay ngusi
thiét k& c¢6 thé chi ddng lya chon tdc d6 gié & ting doan ong L miéng
théi cia quat dén dudng 8ng chinh, cac éng nhanh cho téi miéng thoi
khuéch tan vao phong. Téc dé gi6 ¢6 thé tham khao & bang 7.1 va 7.2
vé ¢l gidm dan ti 6ng chinh d&n cac 6ng nhanh.

Cac phan tinh toan tén that ap suit téng cho quat tinh theo muc
7.4.4. Khi tinh ton that ap sudt ¢An luu 7 1a dudng 6ng dai nhit chua
chde da c6 tén that 4p suit 16n nhéat, ma tdn thit Ap suflt 16n nhit cé
khi thude vé dudng 6ng ¢é nhidu nhanh ché va tg, cit..

Phuong phap nay chi nén sit dung cho cac hé Lhong dudng &ng gid
don gidn. Cin bh& tri thém cic van g16 trén cic nhanh ché dé€ didu
chinh Ivu lugng. Cling cin luu ¥ rang, phuong phap nay chi danh cho
cac nha thiét k& da tich lug duge rat nhidu kinh nghiém thuc t&,

7.4.5.2. Phuong phdp ma sdt déng déu

Phuong phép ma sat déng d&u 1a chon tdn that 4p suit ma sat trén
1 mét 6ng Ap, cho t4t ca cac doan 6ng dédu bing nhau dé tién hanh tinh
toén thiét k& dudng éng gié. Phuong phap nay déc biét thich hdp cho
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cée hé thdng thude loai tée d thap, dude dung phé bién dé thidt ké
dudng éng cdp, dng héi va éng thai gié. Ngudi ta khéng dung phudng
phéap nay dé thiét k& hé théng ap suit cao.

Phudng phap ma sat déng déu vu viét hon hén phugng phap giam
din téc d6 ¢ Lrén vi ndé khdng cAn phai cdn bang d61 véi ciac hé théng
dudng éng déi xting. Néu hé thong khéng 461 xing, ¢6 cic nhanh ngan
va nhanh dai thi nhanh ngdn nhat cin phai ¢6 van gid déng bét dé han
ché& luu lugng. Nhiing hé théng nhu vay thudng rat khoé c¢an bang Léi vi
phudng phap ma sat déng déu khéng dam bdo duge ton that ap suft
nhu nhau trén cic nhanh 6ng, cing nhu khéng dam bao duge ap suit
tinh ¢ mdi miéng théi khuéch tan 1a bing nhau.

C6 thé tién hanh phuong phap ddng déu theo 2 cach:

Cdch 1: Lua chon tiét dién dién hinh cta hé théng (thudng chon
tiét dién doan 8ng chinh ngay phia diy clla quat) va chon tdc do khéng
khi thich hgp (theo bang 7.1 va 7.2) Gng vdi ti€t dién dé. T gia tri luu
lugng da bidt, két hop vai tidt dién va tée d6 ta xac dinh duge tén thit
4p suédt ma sat cho 1 mét chidu dai dng. Pai ludng Ap, nay dung dé tinh
toan tat ca cic doan éng chinh va éng nhanh khéc.

Cdch 2: Lua chon gia tri 18n that Ap sudt ma sat cho 1 mét éng
vd gil nguyén gia tri nay dé tinh todn cho toin bd cdc doan Ong
khae cia hé théng, Khi chon cach nay diéu quan trong 1a phai chon
duge tén that ap sudt hap 1y, vi néu chon Ap, 16n qua, dudng 8ng s¢
gon nhe¢ nhung dd 6n s& cao, quat 1én, khi chon Ap, bé qua, dudng
éng sé cong kénh, tdc 46 gié nho nhung dd dn nho va quat yéu cau
¢Ot 4p nho. PE gial quyét vin dé ndy, cac nha nghién cdu khuyén
chon Ap, = 0,8 + 1,0Pa/m.

D& tranh phai st dung d6 thi tén that ap suit hinh 7.24 kha
phiic tap, ngudi ta lap béang phan tram luu lugng — phén tram tiét
dién (bang 7.11) dé don gian hoa viéc tinh toan. Vi du, d éng chinh
c6 100% luu lugng tuong dng véi 100% tiét dién, khi ché nhanh 40%
luu lugng, tuong dng véi 48% tidt dién, 6ng con lai 60% luu lugng,
tudng (ng cd 67,5% ti€t dién so véi &ng chinh. Bang 7.11 gidi thiéu
cdc s lidu phan trim luu lugng — phén tram ti€l dién vdi hinh minh
hog kém theo. '
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Bang 7.11. Phén trim tist dién tng vai phan tram luu lugng
cla cac 8ng nhanh theo phudng phap ma sat dong déu

Luulugng | Tigt dign | Luu lugng | Tist dién | Luulugng | Tidtdién | Luulugng | Tist dién
| % % % % % % % % |
1 2.0 26 335 51 59.0 76 810
2 3,5 27 34,5 52 60,0 77 820
3 5,5 28 35,5 53 61,0 78 83,0
4 7.0 29 36,5 54 62,0 79 84,0
5 9,0 30 37,5 55 63,0 80 84,5
6 10,5 31 39.0 56 64,0 81 85,5
7 11,5 32 40,0 57 65.0 82 86.0
8 13,0 33 41,0 58 65,5 83 87.0
9 14,5 34 42,0 59 86,5 84 87,5
10 18,5 35 43,0 60 67.5 85 88,5
11 17,5 36 44,0 61 68,0 86 89,5
12 18,5 37 45,0 62 69,0 87 90,0
13 19.5 38 46,0 63 70,0 88 90,5
14 20,5 39 47,0 64 71,0 89 91,5
18 21,5 40 48,0 85 71,5 90 92,0
16 24,0 41 49,0 66 72,5 91 93.0
17 24,0 42 50,0 67 73,5 92 94,0
18 25,0 43 51,0 68 74,5 93 94,5
19 26,0 44 52,0 69 755 94 95,0
20 27,0 45 53,0 70 76,5 95 96,0
21 28,0 46 54.0 71 77.0 96 96,5
22 29,5 47 55,0 72 78,0 97 97 5
23 30,5 48 56,0 73 79,0 98 98,0
24 315 49 57,0 74 80,0 99 99.0
25 325 50 58,0 75 80,5 100 100,0

Minh hoa cach slr dung bang 7.11.

100% vy lugng 60% Iuu lugng
100% tiét dién ’ 60% tiét dign

\ 40% luu fugng

40% tiét dién

Phuong phap tinh tén thit 4p suit téng cing giéng nhu da gidi
thiéu & trén, tuy nhién cie phu kién va thiét bi duge quy ra chifu dai
tuong dudng va Ap, cho tat c& cic doan éng 1A khong d6i.

Do phudng phép phuc héi ap sudt tinh khong dung dé thidl k& éng
héi va pham vi st dung it hon nén & day khéng gidi thiéu.

Sau day 1& mdt vi du thiét ké theo phuong phap ma sat déng déu.
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7.4.6. Vi du tinh toan dudng éng gié theo phudng phap ma sat
dong déu

Vidu 7.6
Thiét k& dudng 6ng gi6 theo phudng phap ma sat dong déu. Cho bidt:
— Pudng 6ng gié cho toa nha vin phong néi chung ¢(hinh 7.25)‘.
- Luu lugng gié téng: 2700Us. |
— 18 miéng thdi, mbi miéng 6 luu lugng 150Vs.
— Ap sudt 1am viée cho tdt ca cdc miéng thoi: 3,8mm H,0.
— Ban kinh cac cat R/d = 1,25.

15m A m B m
650 x 600 53, ) 1800Us 3, 000i/s
. 650x 450" (7) 650 x 260" §3) 550 x 250
m
7sous | 750Us 7501fs
® (13) 450 x 250
g:?ugéus 7 | B00Us o | so0us 1 so0us
3 ® 19 400 < 250
450ifs 450i/s 4501fs
m 7m Tm
@ 9 (18 275 x 250
300¢/s 300t/s 300%s
7m 7m 7m
® (9 175 x 250
7m | 18008 0| 1soms 4| 150us
® 0,

Hinh 7.25. Hé théng éng gio téc dd thap cho vi du 7.6

Xac dinh: ‘

1. Xac dinh t8c dé khdi dau, tiét dién, ¢d va tén that ap suit cha
doan dng dau tién tit quat dén chd ré nhanh thi nhat.

2. Kich thude cha ting doan dng gid.

3. T8ng chidu dai tuong dudng cla mang dudng &ng gi6é véi trd
khang 16n nhat.

4. Ap suft tinh téng cin thiét dé chon quat.

Giai
1. T bang 7.1 va 7.2 tam chon t6c d khdi dau l1a 7,0m/s.
E
Tiét dién dng yéu cau: 20 mls 0,3857 m?.
T mls

T bang 7.3 chon dng ¢d 650 x 600 = 0,3900m".
Tinh lai téc 46 gi6: © = 2,7/0,39 = 6,92 m/s.
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Tra trén do thi hinh 7.24 véi luu lugng gid 2700Vs, téc dd 6,92m/s
duge Ap, = 0,7Pa/m va dudng kinh &ng tudng duong d,, = 690mm. Tra
bang 7.3 ta ¢6 dudng kinh 8ng tudng duong chinh x4c han 1a dyy = 683mm.

2. SU dung bang 7.11 dé tinh tift dién 6ng nhanh va xac dinh ¢g
ong a x b theo bang 7.3 . K& qua tinh gidi thidu trong bang 7.12.

Bang 7.12. K&t qua tinh toan c& dng cia vi du 7.6

. Lwt lugng | Phan trdm | Phan trdm | Tiét dién Ca éng Y
Poan éng P can e - : chon, Tée dé, mis
gid, ls luu lugng % | tiét dign % ong, % ¥
mm x mm

Quat — A 2700 100 100 00,3900 650 x 600 §,92
A-B 1800 67 73,5 00,2867 650 x 450 5.54
B-13 Q0o 33 41,0 00,1598 B850 x 250 5,54
13 -14 750 28 35,5 0,1385 550 x 250 5.45
14 — 15 600 22 29,5 0,1151 450 x 250 5,33
15-186 450 17 24,0 00,0936 400 x 250 4,50
16 =17 300 11 17,5 0.0683 275 x 250 4,36
17 ~ 18 150 & 10,5 0.0410 175 % 250 3,43

~ Phén trim luu lugng (cét 3 bang 7.12) x4c dinh nhu sau;
lvu luong &ng nhinh

% luu lugng dng nhanh = -
tong luu lvong

D1 vér doan AB;

% luu lugng AB = 2500 1 oy,
2700 Uy

— Phén tram tiét dién (cot 4 bang 7.12) xdc dinh theo bang 7.11 tir
phan trim luu lugng,

— Ti8t dién éng (c6t 5) xac dinh nhu sau:

Tiét dién 6ng = % tiét dién x tiét dién 6ng chinh.

D61 véi doan AB, tit dién ng:

AB = 73,5%.0,3900m? = 0,2867 m*

Ca éng chen theo kich thude tidu chuén bang 7.3. Luu y: 2 doan
diu tlit quat dén A va AB ¢o chung a = 650mm. T4t ca cac doan sau cd
chung ¢d éng b = 250mm.

3. Tinh tdn thatl ap suit

R6 rang doan &ng dai nhat tit quat dén miéng théi thit 18 ¢6 chidu
dai 16n nhat va ¢6 tén that 4p suit 16n nhat, do d6 ta tidn hanh tinh trd
khéng trén doan nay dé xac dinh c6t 4p quat (bang 7.13).

Ton that 4p suat:

Ap =LAp, = 79,3 x 0,7 = 55,51Pa = 5,66mm H,0
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-~ N&u b6 qua phén 4p sudt tinh phuc héi tit 4p sust dong ta 6
Téng ap sudt tinh dé chon quat:
Ap, = 5,66 + 3,8 = 9,46mm H,0.
— Do khéng dam bdo &p tinh dong déu trén ting doan éng cin phii
b& tri van gi6 dé diéu chinh luu lugng cac nhanh.

Bang 7.13. K&t qua tinh chiéu dai tueng duong vi du 7.6

- Boan dng Hang muc C‘h.ié'u Cényg thém chidu dai tuong
: dai, m ducng, m
Quat — A (jng gio 20
Cut 4
A-B Ong gio 7
B-13 Ong gié 10
Cot 3.3
13 =14 Ong gis 7
14-15 Ong gio 7
15— 16 Sng gio 7
16 - 17 Bng gio 7
17 -18 dng gid 7
Cong: 72m + 7.3m=793m

7.5. TINH TOAN HE THONG ONG GIO BANG PHUGONG PHAP
BANG SO

7.5.1. Khai niem chung

Phuong phap dung bang s6 thyc ra 14 phudng phap truyén théng
theo céce tai ligu cha Lién X8 cii. Phudng phap nay da duge giang day
nhi¢u nam 6 céac trudng clia Viét Nam vi trude diy ching ta st dung
cac gido trinh cua Lién X6 dé giang day hau h&t cde nganh khoa hoe,
k§ thuat chi khong riéng gi théng gié va dicu hoa khong khi. Con
phuong phap dung dé thi thyc ra 1a cée phuong phap tinh toédn theo
cac tai liéu Anh — My bing tiéng Anh ma ching ta méi dugce cap nhat
trong nhiing ndm vira qua.

Phudng phéap Anh — My ¢6 un diém 14 rit don giadn va dé st dung
nhung cling c6 nhiing nhude diém nhit dinh. Vi du, néu khéng co
catalog cua cdc milng théi ta s& khéng tinh duge t8n thit ap suit qua
cac dang miéng théi khac nhau. Con phuong phap Nga, qua s6 luong
bang st va do thi rdt phong phu ta c6 thé biét dugc chinh xac tén thit
ap sufit cna rat nhiéu cic trudng hop dic bidt cta dong chiy qua cac
miéng théi, miéng hit khae nhau.
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D&1 véi mot d6 an mén hoe hoac t6t nghiép thi chi can st dung mot
trong 2 phuong phép 1a d4, nhung trong tinh toan thiét ké cu thé ta cd
thé tinh theo cac phuong phéap khac nhau dé so sanh, cdn d& va rat ra
nhiing két luan bé ich. Ngay véi téc dé khong khi, ngudi Nga thudng
chon nho hon nén dudng &ng c¢dng kénh hon. Day 1a mdt dac diém dé
nhan thay: cic may moéc cia Nga néu ¢6 clng cong suat thi thudng cé
khéi lugng 16n hon may clia phuong T4y, C6 thé xu hudng nay xuft
phat tu cdc tinh todn téi yu vé kinh & ma cing ¢6 thé xuit phat ti
chét lugng vat liéu ché tao.

Cac ndi dung khac can luu ¥ nhu cich bd tri dudng ng gid, su két
hgp véi két cdu kién trac va xay dung, tinh trd khang thuy luc... (xem
phan 7.4.1).

7.5.2. Lva chon toc dd khéng khi di trong 6ng
Tée dd khong khi di trong 8ng dude tinh theo biéu thic:
= iLi , m/s (7.6)

trong dé: L — luu lugng gid yéu ciu, m¥s;
F - ti&t dién 8ng, m? (xem bang 7.14 va 7.15).

Bang 7.14. Téc dd khdng khi dinh huéng theo tinh chit céng trinh
va vi tri 6ng gid

Trong cac nha dan dung, Trong nha
STT | Loai &ng din va bd phan thai, hat cong cong cong nghidp

Thong gid Théng gidéco Théng gié
trong luc khi co khi

1 Kénh gié va ong gid ndm ngang 05:08 50+80 5+ 12{20)

2 ::Ii“;hgr'; va ong gio thang ding | ;5. 44 10+ 5.0 2:8

3 Cdra chap lay gio tuoi 05+10 20+-40 2+4

4 | Miéng théi dat chan tueng 0,2:-05 0.2+0.5

5 Miéng théi @t gan tran 05:10 10-+20

6 Miéng hut khéng khi 05: 10 1.0+20

7 Cua théi gio 10:15 30460 4:6 '

T&e dd gid cdn chon hgp 1y ¢€ dam bao d6 n dudi muc cho phép, tén
that 4p suét trén dudng 6ng 14 hgp 1y cling nhu kich thude 6ng khéng
qua 1dn, qua cong kénh. Bang 7.14 giéi thiéu toc dd gié dinh huéng theo
tinh chat cong trinh va vi tri doan éng cling nhu vat liéu ché tao va do
nham. Néi chung véi cac dudng 6ng gié 16n xdy bang gach hoic bétong
cdt thép ¢6 vach dng nham chon o = 6 + 8m/s; vdi cac dudng dng gié bing
tén hoac nhya cing, vach 8ng nhin chon 8 = 12m/s.
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7.5.3. Théng s6 ky thuat dusng éng gid

Bang 7.15. Théng 56 k§ thuét dng gio tiét dién tron 1am béng ton,
lién k&t bAng mat bich

Buing Buiing &ng din Mit bich
kinh | Digntich | _. . Khai Budng |Kich thudc thep| Khéi lugng
trong, | tidt dien t'_a: dr:y lugng 1 m? '1(“°.'.'“""';9 kinh | géc lam bich, lcia mat bich,
mm éng, m? on MM (an, kg | nene trong, mm mm kg
100 0.0078 1.36 103 0.64
110 0,0095 1,50 113 0.71
125 0,0123 1,70 128 0.76
140 0.0154 1,91 143 0.84
160 0,0200 2,18 163 0.94
180 0,0254 2,45 183 1,04
200 0,0314 0,55 4,33 2.73 203 1.14
225 0,0397 3.06 228 1,28
250 0,0490 3,40 254 25x 4 1,39
280 0,0615 3,81 283 1,54
315 0,0775 4,28 318 171
355 0,0990 4,84 358 1,91
400 0,1260 0,55 4,33 5,45 404 2,24
450 0,1580 8,13 454 25% 4 2,39
500 0,1960 8,65 504 2,64
560 0,2460 9,70 565 2,90
630 0,3120 0,70 5,50 10,90 635 4,84
710 0,3950 12,25 715 5,52
800 0.5000 13,80 805 6,20
30x 5

300 0.6350 17.75 905 6,94
1000 0,7860 0,80 6,28 19,75 1005 T 7.43
1200 0,9850 27,70 1125 8.55
1250 1,2200 30,80 1255 16,50
1400 1,5400 1,00 7.85 34,55 1405 32x32x4 17,25
1600 2,0100 39,50 1605 19,65

Bang 7.15 va 7.16 gidi thidu mét s8 thong s ky thuat cla céc loai
dudng &ng gié dang tiét dién tron va tift dién chit nhat nhu tidt dién
6ng, bé day tén, khéi luong 1 m? ton, thong s8 mit bich di kém.

DAy 1a cac kich thudc &ng tidu chuén do d6 dién tich F, m? 4 cong
thie (7.6} da ¢é sin va téc dd yéu cAu sau khi chon dé xéc dinh pham vi F.
Sau khi chon chinh thic duge kich thude dudng 6ng, ta ¢ F thuc t& va
khi d6 cé thé xac dinh lai téc @6 gié thuc trong dudng 6ng.
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Bang 7.16. Théng s& ky thuat éng gié tiét dién chir nhat lam bing tén

Kich thude Dién tich | Dién t|ct1 Khoi Du?n tich D:e‘n tich Khéi
. o tigt dién |b& mat clal lugng |Kich thude cac| tist dién | bé mat
cac chigu, j S o - N lugng 1m
ngang 1méng, | 1m éng, chigp, mm ngang cua 1m o
mim » 3 2 - z - 2 ong, kg
eng, m m ky ong, m ang, m
100 x 180 0.016 0,52 3,08 400 x 800 0,320 2.40 20,04
100 x 200 0,020 0,60 363 500 x 500 0,250 2,00 16,96
160 x 160 0.025 0,64 3,80 500 x 800 0,400 2,80 22,01
160 x 200 0,032 0,72 4,27 500 x 1000 0,500 3.00 25,45
200 x 200 0,040 0,80 5,06 800 x 800 0,640 3,20 27,04
200 x 250 0,050 0,90 5,61 800 x 1000 0,800 3,60 30,24
200 x 400 0,080 1,20 7.28 1000 x 1000 1,000 4,00 33,92
250 x 250 0,062 1,00 6,16 1000 x 1250 1,250 4,50 38,12
250 x 400 0,100 1.30 7.81 1000 x 16800 1,600 5,20 44,20
250 x 500 0.125 1,50 8,91 1000 x 2000 2,000 6,00 50,80
400 x 400 0.160 1.60 9,48 1600 x 1600 2,560 6,40 54,25
400 x 500 0,200 1,80 15,36 1600 x 2000 3,200 7,20 61,00

7.5.4. Tén that ap suit trén dudng dng gio

Nhu phéin 7.4.4 da trinh bay, ton that Ap suit gébm 2 thanh phéin
ma sat va cyc bé:

Ap = Apms + Apcb
7.5.4.1. Tén thdt ma sdt

Tén that ma sat vin duge tinh theo cong thic (6.2):

2

APps T A Lo o

981d 2

trong d6: 1 — chiéu dai doan 6ng, m; p — mat do khéng khi, kg/m®; « — téc

dd khéng khi, m/s; d - derng kinh trong cla &ng gid, m: A — hé s§ tro
khang ma sat; 9,81 — hé s6 chuyén déi don vi tit Pa sang mm H,0.

, mm H,O

Dit R =222 taco
d 2

APms = Ryl (1.1
trong d6: 1 — chiéu dai doan &ng gi6 dang quan sat, m: R,, — trd khang
ma sat trén 1 mét dng gi6, mm H,0/m hofic kG/m¥m (tra phu luc 4
theo dudng kinh trong clia 6’ng gib d, tdc dd gid w). T phu luc 4 ta con
tra dude dién tich tigt dién éng (cot 1), ap sudt dong theo toc dé va luu
lugng thé tich gl6 ¢ dong trén cla trd khang ma sat R,_,. Trd khang ma
sat Ry, cling cd thé duge tra trén toan dd hinh 7.96 véi diéu kién Re < 10°,

Khi lap phu lye 4, R, duge tinh theo diéu kién tidu chuén: do nham
cia dudng 6ng k = 0,lmm, nhigt d§ khéng khi 20°C, mat d6 p = 1,205kg/m”
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va db nhét dong cua khéng khi v = 15,06.10° m¥s. Khi cac s§ lidu sai léch
véi diéu kién tidu chudn cin phai nhan thém cac hé s8 hidu chinh:

trong dé:

Rmst = T]'n'Rms'l'(.'

R, — trd khing ma sat thuc:
n — h¢ 6 higu chinh khi nhiét d6 khéng khi thay d6i (bang 7.17):;
n - hé 6 higu chinh khi dé nham dudng 6ng thay ddi (bang 7.18);

Ryerc — tré khédng ma sat tiéu chuan (k =

p = 1,205kg/m"; v = 15,06.10°¢ m¥s).

Bang 7.17. Hé s& hiéu chinh khi nhiét d& khdng khi thay di

(7.8)

0,1lmm; t = 20°C;

t, °C 1 t, °C 1 t, °C 1 ]
- 30 1,10 20 1,00 90 0,88

- 25 1,09 25 0,99 100 0,87

- 20 1,08 30 0,98 125 0.84

- 15 1,07 35 097 150 0.81
-10 1.08 40 0.96 175 0.78
-5 1,05 a5 0,95 200 0.75
-0 1.04 50 0.94 250 0,71
+5 1.03 60 0,93 300 0,67
+10 1,02 70 0,92 350 0,63
+15 1.01 80 0,80 400 0.59

Bang 7.18. H& s& hiéu chinh khi dé nham thay d&i
Van téc H& $6& hidu chinh n khi k, mm
kh°,:?skh" 0,01 0,2 0,5 2 5 10 15 20

0,3 0996 | 1005 | 1019 | 1,082 | 1,183 | 1,309 | 1,407 | 1488
0,5 0,903 | 1008 | 1,031 1127 | 1,267 | 1.413 | 1552 | 1650
1 0988 | 1,016 | 1057 | 1216 | 1,420 | 1637 1,792 | 1,915
2,5 0,966 | 1,034 | 1,120 | 1388 | 1682 | 1,873 | 2173 | 2,320
3 0,960 | 1038 | 1136 | 1429 | 1740 | 2,045 | 2254 | 2,181
5 0,938 | 1057 | 1,189 | 1549 | 1,908 ! 2253 | 2487 | 2669
10 0894 | 1088 | 1270 | 1712 | 2130 | 2524 | 2790 | 2,99
15 0,861 1,107 | 1316 | 1,800 | 2247 | 2666 | 2,948 | 3.166

DS nham tuyét déi k cda mét s& loai 8ng gié, kénh gid, mm:
— Kénh gid bang gach trdn, khéng trat mach, k=5+ 10

— Kénh gi6 bang gach trdn, co trat mach, k=13:8

— Kénh gio co lang vira xi mang, k=045+3
— Kénh gié bing béténg phéng, k=08+09
— Kénh gié bang tdm béténg xi, k=15

- Ong gid bang tam kim loal, tén, k=01

- Ong gi6 bing nhua cimng, k=0,1

— Ong gi6 ¢6 vach bing tam thuy tinh, k = 0,01

- 8ng gi6 ¢é vach trang nhya, cac su méng, % =001

- Ong gib ¢é vach ma déng, k=001
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Hinh 7.26. Tra khang ma sat R, c(ia éng tran khi Re < 10°
{khdng khi 20°C, 760mm H,0, p = 1,205kg/im®)

7.5.4.2. Ton thét ép sudt cic bé

Tén thdt ap sudt cuc bd gy ra do trd khang cuc bd ciia cac phu
kién va thi6t bi dudng &ng nhu: té, eit, khuyu, phin loc, van gié, din
lanh, dan néng, chdp gié, ghi gié, miéng thdi, gom dong, ché dong, thu,
md va dot thu, dét md cing nhu cac chuéng ngai cuc bd trén dudng
dng gib.
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Tén thit ap suft cuc bd van dude tinh theo cdng thic (6.3):
2
2.981
trong dé: py = 0,05097.p.0% mm H,O — ap suit déng;
£ — hé s8 trd khang cuc bd (xem phu luc 3);
p — mat d6 khdng khi, kg/m?®, thuong 18y p = 1,20kg/m?;
® — toc d6 khéng khi, m/s;
9,81 — hé s& chuyén d6i don vi ti Pa sang mm H,0.

Hé s6 trd khang cuc bd ¢ phu thude hinh dang, kich thude cach b
tri cha cic phu kién, thiét bi va chuéng ngai vat. Hé sé tré khang cuc
bd duge x4c dinh bang thyc nghiém va cho trong phu luc 3 véi mét 6
truong hop thudng gap.

={ .pqy , mm H,O (7.9)

Ap:h = C;'p'

7.5.5. Vi du tinh toan dudng ong gié bing phudng phap bang so

Vidu 7.7
Gidng nhu vi du 7.6, cho biét:
~ — Cong trinh diéu hoa khéng khi cho van phong lam viée.
— Pudng 8ng gié nhu bidu dién trén hinh 7.25
— Luu lugng gié téng 2700V/s
— 18 miéng thoi m&i miéng c6 luu lugng 150)/s -
— Ap sudl 1am viéc cho t4t c4 cic miéng théi 8,8mm H,0.
— Ban kinh cac cat R/d = 1,25
Xéac dinh:
— Kich thudc cua titng doan 6ng gié;
— Ap suit téng @€ chon quat:
Giai
Ta ¢é thé thuc hién phép tinh theo céc bude sau:
1. V& s0 dd hé théng dudng &ng va danh sd vi tri cac doan ng, ghi
ré d6 dai, luu lugng {(xem hinh 7.25),

_ 2. Can cd vao luu lugng, chon téc d§ gié thich hgp theo bang 7.14 (¢
thé tham khao thém bing 7.1 va 7.2). Sau d6 dya vao phu lue 4 tra ra
duong kinh d, trd khang ma sat R, va ap suit dong p, = 0,05097.p.0,mm
H,0. Vi du d61 v61 doan tit quat dén A: st dung phu lue 4.

V6i tée 4o dd chon o = Tm/s va L = 9720m%h ta chon dude cap
w = 7m/s, L = 9969 vdi d = 710mm, p,; = 2,9939, dién tich tiét dién dng
F'=0,3956 m® Do la &ng tidu chuén, d = 710mm 14 khéng thé gidm nén
ta ¢6 thé tinh lai téc do theo luu lugng thuc 9720m%h.
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k)
o= — 210 6 gonmis ~ 6.8 mis
0,3956 m? 3600 sih
Tra lai ¢ c6t @ = 6,8m/s c6 L = 9684m31’h R.. = 0,061, p, = 2,8254,
d = 710mm, F = 0,3956m* Cac s& liéu thuc nay dude ghi vao bang.
Tudng tu, ta tién hanh chon cho céc doan khac sao cho sai s8 14 nhdg
nhit (< 5%) toe dd thu:c ¢6 thé didu chinh lén hoZe xudng nhung luu ¥,
toc d§ cha cac doan éng sau bao gid cling nén bing hoic nhd hon doan
éng trude theo kidu téc dé giam dAn.
3. Tinh trd khang thuy lye ctia doan 8ng (cot 8 bang 7.14)
APms = Ryl
4. Tinh téng trd khéng cuc bd clia titng doan dng ¥Z;
— Doan tu quat dén A: ¥¢ = 1,37.
Ong loe dau quat, géc m& 30° £=1,2
Cut 90° trdn, R/d = 1,5 (phu luc 3) £ = 0,17
—DPoan A-B: 3 =0,2
Thu ¢710 - ¢630; Fy/F, = 0,3115 m¥0,3956 m? = 0,08
=30°%¢=0,1
Van diéu chmh phan dong (hinh 7.27), 18y £ = 0,1,

Canh van
Truc xoay ¢o dinh v|

— —

=
IR

Hinh 7.27. Van didu chinh phan déng

—Boan B - 13: 3£ =0,42

Chac 3 ph&n dong nhung 12 dong di thing nén ¢ = 0.

Ciit 90°, Rid =1,5¢ =0,17.

Van di€u chinh phan déng 18y ¢ = 0,10

Thu $630 — 9450, F/F = 0,51, « = 30°¢ = 0,15
—~BPoan 13-14: 3¢ =0
Miéng théi hoa sen 3 tdng nhung nidm & hudng vudng géc nén

khéng tinh vao diy; Riéng doan 13 — 14 khéng c¢é thu.

— Tuong tu doan 14 — 15, 15 - 16, 16 — 17 déu c6 thu £ = 0,15.
-Doan 17-18: 3¢ =1

Miéng thdi hoa sen 3 tidng £=1,0

Cit 90°, R/d = 1,5 ndi v6i miéng théi £ = 0,17

Trd khang cuc bd (cot 11 bang 7.14);

Apa, = & .pa
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5. Tén that Ap suft tdng (cot 12 hay cdt cudi ciing clia bang 7.19):
AP = Apy, + Apy,
6. Tong tdn that ap suit phia ddu diy cta quat
AP = 11,33mm H,0

Trong vi du 7.7 khéng véu ciu tinh dAu hat va dudng gi6 héi. D61 vl
hé thong diéu hoa khong khi tuan hoan 1 ¢&p edn tinh ca nhanh va dudng
gi6 hoi chinh véi thigt bi xi Iy khéng khi nhu van gié héi, phin loc bui,
dan lanh, dan sudi va cic phy kién nhu cit, éng loc vao thidt bi xtt 1y
khong khi, 6ng thu tif thiét bi xit Iy khéng khi vao dng hdi, 6ng thu ti 6ng
hoi vao miéng quat; cAc miéng hit dit trén dudng 6ng hai (tinh véi miéng
hiit xa nh&t). D véi dudng dng 14y gié tudi gom céc phu kién va thiét bi
nhut ciza chdp 18y gi6 tudi, van gié, phin loc gié tudi va cuit néu cé.

Ciing nhu phia 6ng cép, éng hdi tinh cho dudng dng ¢é chidu dai
16n nhat va du tri 14 c6 tén that ap suit ldn nhat.

Phia &ng cip cic doan 1 — 6 va 7 — 12 ¢6 dudng kinh 6ng gidng nhu
doan 13 — 18 nén khéng can tinh.
Vidu 7.8

Tinh 6ng gi6 chii nhat a x b. Céan ¢ vao két qua vi du 7.7 hay tinh
chuyén kich thude 6ng tron sang éng chit nhéat theo bang 7.3.
Giai

Dé chon 8ng chit nhat ta cin cit vao dudng kinh da biét cla ting
doan dng, coi dé 13 dudng kinh tuong duong d€ chon kich thude a x b
cua dng chit nhat, sau dé tinh lai tée d6 va cac dai lugng cén thiét khéc
vi 8ng chit nhat ciing ¢6 kich thude tidu chudn nén dién tich thuc khac
vdi dién tich Ong tron va toan bd cac dai 1u0ng & bi dich chuyén theo.
Chinh vi vay, khi chuyen sang dang Ong, cfn cd ging chon tiét dién

tuong Gng véi sai s6 nho nhit cé thé.
— Doan quat — A: ti¥ d = 710mm tim duge d,y = 711mm (ng véi ong
650 x 660mm.
—Doan A-B: d=630mmc¢béa x b=600 x 600mm, d,; = 628mm.
—bDoan B-13: d=450mmcda x b =600 x 300mm, d,y = 457mm
—DPoan 13 - 14: d = 450mm cd a x b =600 x 300mm, d,, = 457mm
—Doan 14 —15: d = 400mm ed a x b =450 x 300mm, dy = 400mm
— BPoan 15 - 16: d = 350mm ¢d a x b =350 x 300mm, d,;, = 354mm
—Poan 16 - 17: d = 315mm ¢d a x b=275 x 300mm, d,, = 314mm
—1oan 17 —18: d = 2256mm cd a x b= 150 x 300mm, d,, = 229mm

X
X
X
X
X
X
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K&t qud tinh toan kiém tra gidi thidu trén bang 7.19.

Cac cbt Iuu lugng, chiéu dai, trd khang cuc bd 14 khong thay déi.
Cot duong kinh (cot 5) thay bang kich thudec a x b.

Cot dién tich tiét dién dng gié F=a x b, m%

Cét toc 46 gi6, tinh lai theo @ = L/ (a x b), m/s.

Can cit vao t8c dd vita tinh va luu lugng tim dude R, theo phu luc 4.
Cot 8 (tré khing ma sit ctia doan 6ng) Ap,. = R,...1

Cot 10 (ap suit dong) tra theo téc dd vita tinh dudc.

ms"

Cat 11 (tré khang cuc bd cla titng doan 8ng) Apy,= C.
Cot 12: tdng A, clia tiing doan bing Ap,, + Apy

Cot ap téng cia dudng &ng: Ap = 9,653mm H,0. So véi vi du 7.7 ¢bt
4p d day nho han.

© MmN ;AW

7.6. TINH CHON QUAT

7.6.1. Khai niém chung
Nhiém vu

Nhiém vu chil y&€u ca quat trong hé théng diéu hoa khéng khi la:

— Tuén hoan, van chuyén va luu théng khong khi tir thiét bi xd ly
khong khi dén khong gian diéu hoa va nguge lai.

— Quat gi6 cudng bic cho dan ngung giai nhiét gié, thap ngung tu
va thap giai nhiét...

~ Tuén hoan gié cho dan bay hdi lam lanh khéng khi cudng biic,
cic dan lanh dung chét tai lanh dé tam lanh khéng khi cudng bie. ..

— Cép gib tuoi, xa gié thai, théng gié, dam bao ap suft dudng cho
duong thoat nan nha cao téng...
Phdn loai

Tuy theo nguyén téc ciu tao phan ra loai huéng truc, ly tAm va
ngang dong (1éng séc). Quat ly tim ciing ¢é thé phan ra nhiéu dang
nhu canh cong hudng thuin, canh cong hudng ngude, 1 cita hut, 2 cita
hat, truyén dong tryc tidp, truyén déng gian tiép qua dai... Tuy theo
c6t ap phén ra quat cao ap, trung ap va ha ap, theo (ng dung phén ra

quat din dung, quat cdng nghiép..., theo tinh chit nhidt &m phan ra
loai chiu 4m, chiu nhiét, chiu ho4 chat...
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Cét dp cua quat
Cot ap cua quat con goi 1a cot 4p tng cia quat 1a hiéu cha 4p suat
tuyét doi ddu diy va ddu hit cia quat dude ky hidu 12 Ap, don vi Pa
hodc mm H,0 (1mm H,O = 9,81 Pa).
Cot ap dbng cna quat 12 ¢4t 4p gdy ra do tdc 46 khong khi-di trong
&ng din, tinh theo biu thfic‘
Apq = p.om , Pa

p — khéi ILIQng riéng khong khi, kg/m?;
o — tde do gié, m/s.
Cot ap tinh cia quat 12 hidu cdt ap tdng va cdt ap dong:
Ap, = Ap — Apy
Cong sudt Iy thuyét clia quat 1a cbng sudit lam bién déi trang thal

cua khong khi tit trang thai hiit dén trang thai ddy. Khéng tinh dén
cic tén that.

N,=V.Ap, W
V — ning suét thé tich cha quat, m¥s;
Ap — cdt &p téng cla quat, Pa.
Céng sudt yéu cdu vé hiéu sudt quat: 1a cbng suit da tinh téi cac
ton that nhu t6n thit trong, tén that ma sat, tén that truyén dong:
Ny o Vap
n n
trong d6:  n — hiéu su#t cha quat.

N =

Luu luong cha quat 1a thé tich khéng khi ma quat van chuyen
duge trong mdt don vi thoi gian, ky hiéu V (hodc L), don vi m¥s.

Téc dé vong quay cta quat 1a s6 vong quay cua truc quat trong moét
ddn vi thoi gian, ky hiéu n, don vi vg/s.
Ddc tinh cua quat

Dic tinh clia quat 14 mét loat cac ho dudng cong khic nhau biéu
dién ciac méi quan hé giita:

— Luu lugng, m¥s, va ¢t 4p Ap, Pa phu thude téc d vong quay n.

— Luu lugng, m%s, va ¢6t 4p Ap; Pa phu thudc hidu suit n.

— Luu lugng, m®/s, va cot ap Ap, Pa phu thude dic tinh éng gid,

— Luu lugng, m¥s, va cot ap Ap, Pa va cong sudt yéu cdu, W.

Hinh 7.28 gidi thidu cic dudng dic finh cda quat bifu dién trén
truc toa dd Décac thong thudng ca cac mdi quan hé trong dé:
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Ap — t8n Lhit Ap suit Pa;
V — luu lugng thé tich, m¥fs;
n, — n, cac dudng dic tinh vong quay khac nhau;
Ny — Ny VA Moy — Cac dudng dic tinh hidu suat khac nhau;
6, — 65 — cac dudng dic tinh dng g16 khée nhau.
Véi dudng n, va 8, ta c6 diém lam vige clia quat 13 A.

f

AP
Pa s - Q4
Ny - "'*--.\\
,/ g A \\
A
/ ,’ - 1
"L B b
{ n2 |
L mai ™ Os
nz ! ") ; /
rd
5 = ‘d
Ay '
N1 ~ 2
- — Ed

-

Y, m3th
Hinh 7.28. Cac dudng dic tinh quat

Hinh 7.29 gi6i thidu cdc dudng déic tinh quat bidu dién trén 2 truc toa
do thang logarit, ¢6 thém cdng suft tiéu thu trén truc dong co N, kW.

2500 —
<=
g 43,00
m2 &,
1500 85 2. q
g
2% N §%
< b,
_ 1000 o, AT RIS AP 7,
800 ‘,stLD‘\/ AN 2 pg?
b 760 250 LR R
1 8D <0 Y a5
LIV °
% 500 ’96 7 Z o5 T
400{—. "0 64y ' 7
.ao
300 |- 24, A 5R s
r by
| a5, j&g&\ WS; g
200|—| AR NN el
SR T %
150/ 2001% 4N %
o 8
NS
100 19 N

4 5 678910 15 20 2530 40
V == 10

Hinh 7.29. Cac dudng dic tinh quat biu dién trén 2 truc toa db thang logarit
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Mét s6'dinh ludt quat

Gia st mat do khong khi p khéng d3i, con tdc dd n cha quat thay

d8i ta c6 cac quan hé:
— Quan hé toc dd va iuu lugng:
vV, _ 1
vV, n,

— Quan hé gitda tdc dd va cot ap tinh:

.
l&plz nZ

—Quan hé giita téc d6 va cdng suit:

3
N, _[nm
N, I,

Vidu 7.9

(7.10)

(7.11)

(7.12)

Quat cdp cua mét hé théng difu hoa khéng khi ¢d cac théng s8 nhu
sau n = 600vg/ph, N = 4,8kW, Ap, = 50mm H,0, V = 30000m*h Gng véi
khéng khi tidu chuén (t = 20°C, p = 760mm Hg, = 1,205kg/m?®). N&u cin
ting luu lugng 1&n 36000m®/h thi n, Ap, va N thay d8i nhu th& nao?

Giai
T cdng thac (7.10) co:
A
n, = n,.—= = 600. 36000 _ 720vgiph
v, 30000

Tu edng thie (7.11) cb:

720

2
n
Ap,, = Ap, 2 =50 | 2=
| nl

600

T ebng thite (7.12) ¢6:

Vidu 7.10

] =72mm H,0O

Mot quat c6 cac théng s& sau: n = 615vg/ph; Ap, = 58mm H,O,
V = 10000m®*ph, N = 2,1kW. Cho biét céng suit 1dp dit cta méto kéo
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5 HP (ma lyc). Xac dinh luu lugng cuc dai ctia quat ma khéng lam
mdotd qua tai.
Gidi
N, =5.0,745 = 3,725kW
T eong thic 7.12 ta ¢6:

t !
N, )3 3,725Y3
n;=|—| .n, = | —>—| .615 = 744veg/ph
2 [Nlj 1 ( 71 ] g'p

Luu lugng t6i da c6 thé xac dinh theo céng thic (7.10):

v,=Vv,. " = 19000, %;f = 12100m¥h.

n,

C6 thé tra luu lugng theo n, va N, 6 hinh 7.29.

7.6.2. Quat Iy tam

Hinh 7.30. Quat ly tam théng thudng

Hinh 7.30 gidi thiéu hinh &nh mét quat ly tdm thuong gip. Quat
gom mot v6 hinh xo0an 8c, bén trong cb mdt banh canh quat. Ca huit
nim vudng géc v vo x0dn 8¢ va cia ddy tlep tuyen v4i vé xodn be,
Quat duge truyén dong nhd mot déng cd gan truc tidp lén truc banh
canh quat hodic qua dai. O elta hut, khéng khi dugc ting tdc nhd banh
canh quat sau d6 & phdn md rong cla vd xoén &c tdc d6 khéng khi bi
giam xuéng, ddng nang ma khéng khi nhan duge & banh canh guat
bi&n mot phan thanh thé& nang.

Bang 7.21 gidi thiéu théng s8 ky thuat mét s6 quat ly tAm do Nga
ché tao.
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Bang 7.21. Théng s& ky thudt mot s& quat ly tam ché tao tai Nga ky higu LI4-70
(Ghi chi: 1mm ¢8t nudc bing 10Pa)

Nn

Téc d6 Nang suit Cot ap Higu sust
quatin vg/s vg/ph mifs m¥h Fa mm H,0O n% |
2", 24 1440 0.15 540 218 22 75
21, 24 1440 0,25 900 167 17 75
4 16 S50 0.25 900 246 25 65
3 24 1440 0,25 900 314 32 73
2 1.!’2 45 2700 0.25 800 8§37 85 70
3 24 1440 0,50 1800 167 17 60
4 16 960 C.50 1800 236 24 78
5 15 960 0,50 1800 373 38 65
5 18 960 0,50 1800 K 38 65
4 24 1440 0.50 1800 568 58 72
4 16 960 0,75 2700 177 28 T2
5 16 960 0,75 2700 373 38 73
4 24 1440 0,75 2700 491 50 78
5 16 960 1,00 3600 7l 38 78
6 16 860 1,00 3600 510 52 65
5 16 960 1,50 5400 246 25 70
6 16 960 1,50 5400 540 55 75
5 24 1440 1,50 5400 1080 110 70
8 12 720 2,00 7200 540 55 72
7 16 960 2.00 7200 735 75 75
10 12 720 3,00 11000 785 80 80
8 16 860 3,00 11000 981 100 72
8 12 720 4,00 14500 442 45 76
10 12 720 4,00 14500 - 835 85 72
8 16 960 4,00 14500 981 100 72
8 12 720 5,00 18000 294 30 60
10 12 720 5.00 18000 785 80 75
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‘Hinh 7.31 giéi thiéu hinh anh mot s§ quat ly tAm caa lién doanh
NOSKE — KAESER (SESREFICO — Bo Thuy san (ci)). Pai dién tai
Ha N¢i Tang 5 Khach san HORISON, Tel. 7365103. Hinh 7.32 gidi thidu
cac duong dac tinh quat trén truc toa doé Ap va V.

Tat ca cac chi tiét chu yéu cua quat duge thiét k& va ché tao theo
dang lap d&n dé c6 thé thay déi cac théng s& dic tinh ctia quat. Vi du:

— Chuyén déi duge ti loai din déng truc ti€p sang 10a1 dan dong
bang dai va ngudc lai;

— Trong mot ¢d quat ¢6 thé chuyén déi dudge sang cac ¢6 miéng hut
hoac ¢d banh canh quat khac nhau.

Hinh 7.31. Hinh anh mét s& loai quat ly tam cla lién doanh CHLB Birc — Viét Nam
Ky hiéu cua quat ¢6 y nghia nhu sau:
R E VvV S 710

_I_— cd dudng kinh banh canh quat (size)

vat liéu ché tao bang tén ma kém

kiéu canh cong huéng thuan (forward curved blades)

kiéu 1 miéng hut (single inlet)

kiéu quat ly tam

Cac loai quat ly tdm nay dugc thiét k& ché tao dung cho cac hé
thong diéu hoa khong khi, théng gi6 ciing nhu c&p khi sach, hit thai
bui va khi déc. Ap sudt 1am viée t6i 1450 Pa, luu lugng t6i 90000m?¥h.
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00 200 300 500 700 1000 1690 2000 3000 5000 10.000 20.000 30.000 40.000 60.000 100.000 ¥ m'/h

¢ sulit tdng

T L T

0.03 0.06 0.08 013 019 0.28 047 0.60 0.89 1.28 2.78 5.97 8.89 12.78 1861 27.78 Vs
I lugng

Hinh 7.32. Cac dudng déc tinh quat ly tam ky hiéu RVES cla céng ty lién doanh
NOSKE (SEAREFICO - B4 Thuy san (cii)) va minh hoa cho vi du chon quat 7.11
Vidu 7.11
Chon quat. Cho biét ¢ft 4p yéu ciu 650 Pa, luu lugng V = 0,47m%s.
Hay chon quat phu hgp.
Giai
Tra trén d6 thi hinh 7.32 véi Ap = 650Pa va luu lugng V = 0,47m?/s

gdp dudng 1. cua quat 250, vay chon quat ky hiéu RVES 250 1a phu
hgp nhat.

7.6.3. Quat hudng truc )
Quat hudng truc (hinh 7.33) lam viéc

gidng nhu quat ly tdm. Khong khi vao ctia

hit dude truyén déng nang, ting téc va day 1

vao ctia ra (budng khuéch tan). O day khong —

khi giam téc do6 va mot phan ddng ning bién

thanh thé ning. g
Bang 7.22 giéi thiéu dic tinh ky thuat

mot s6 quat hudéng truc ché tao tai Nga. Hinh 7.33. Quat hudng truc
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-Bang 7.22. Bic tinh k§ thuat cha mot sa loai quat hudng truc ché'tao tai Nga
ky higu ML (ghi cho: 1mm H,0 = 9,81 Pa)

- N® quat Téc dé Nang suat Cotap Higu sua'ﬂ
Mi| vgls vgph ms m>h Pa mm H,O n, %
4 24 1440 0,50 1800 59 6,0 a7
6 16 960 0.50 1800 88 9,0 35
5 16 S60 Q.75 2700 51 6,2 45
5 16 960 075 2700 78 a0 47
5 24 1440 0,75 2700 137 14,0 35
6 24 1440 0,75 2700 196 20,0 35
4 a5 2700 0,75 2700 196 200 a5
5 18 960 1,00 3600 35 3,6 55
<] 16 S60 1,00 3600 59 6,0 55
5 24 1440 1,00 3600 118 12,0 47
& 24 1440 1,00 3600 178 18,0 47
4 45 2700 1,00 3600 246 250 35
5 24 1440 1,50 5400 a8 10,0 52
6 24 1440 1,50 5400 157 16,0 54

7 16 960 2,00 7200 o3 10,0 50 —
7 24 1440 2,00 7200 246 250 30
16 960 3.00 11000 69 7,0 56
11 12 720 3,00 11000 118 12,0 35
7 24 1440 3,00 11000 248 250 40
8 18 960 400 14500 108 11,0 55
7 24 1440 4.00 14500 246 25,0 30
8 24 1440 4,00 14500 344 350 30
11 12 720 5,00 18000 118 12,0 50
10 18 960 5,00 18000 196 20,0 30
L 8 24 1440 5,00 18000 344 35,0 40

Hinh 7.34 va 7.35 gi6i thiéu mét 88 hinh dang ciing nhu dudng dac
tinh cha mét s6 loai quat hudng truc cta hing GEBHARDT (CHLB
bic), (GEABHARDT VENTILATOREN, Gebhardt, str 19-25 D—74638

Walden—burg — CHLB Dxic).
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Hinh 7.34. Hinh dang mét s& quat huéng truc hang GEBHARDT (CHLB Biic)

AWM 61 ARM 61
AQM 61 -
®
AQA /AWA61 ARAG61/62 ATA61  ARMS2  ARMF2 ARM 53

Hinh 7.35. Bac tinh ky thuat mot sé loai quat hudng truc clia hing GEBHARDT
(CHLB Buc)
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7.6.4. Quat ngang déng {quat lng séc)

Quat ngang dong ¢hinh 7.36) chi s dung cho luu lugng nhd, cot ap
nhé, d6 on thdp (vi du dan bay hoi may didu hoa 2 cuc). Cita viio va ra
déu nim trén vé quat doc theo chidu dai. Do banh canh quat giéng nhu
long séng nén goi quat 1éng séc va do ddng di ngang qua banh canh
quat nén ciing goi 14 quat ngang dong.

Hinh 7.36. Quat ngang dong
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Chiu trach nhiém xudt ban :
Cha tich HDQT kiém Téng Giam dsec NGO TRAN Al
Phé Téng Giam doc kiém Téng bién tap NGUYEN QUY THAO

T6 chite bdn thdo v chiu trach nhiém néi dung :
Ch tich HDQT kigm Giam déc Cong ty CP Sach DH-DN TRAN NHAT TAN

Bién tép noi dung va stta ban in ;
TRAN NGOC KHANH
Trinh béy bia :
NGUYEN KHOA GIAP
Thiét ké sdch va ché ban :

TRINH THUC KIM DUNG

GIAO TRINH THIET KE HE THONG PIEU HOA KHONG KHi
Ma s6: 7B738Y9 - DAI
In 1.000 ban (QD : 14), khd 16 x 24 cm. in tai Nha in Dai hoc Quéc Gia Ha Noi.
Bia chi ; 16 Hang Chudi, Ha Nai.
S6 DKKH xuat ban : 161 - 2009/CXB/15 - 208/GD.
In xong va nop fuu chiéu thang 3 nam 2009.
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9, Nhiét_dung riéng

| 1keall kg'C = 4,187 kJ/ kgK
1Bt I6°F = 4,187 kJ/ kgK

" 10. Céng sudt, dong nhiét

1kGm/s =981 W=981Js
Tmaluc PS=7355WwW

1ma luc HP = 1,0139 PS = 745,7 W

1kealth = 1,163 W
1 Btu/ h = 0,293W

1 USA ton of refrigeration {TR) = 12000Btu/h = 3024kcalih =

3516 W

11. Hé 5 dan nhiet

1 kealfmh *C = 1,163 Ww/mK

1 Btu in./ft.*h.F deg = 0.144 WimK

1 Btu/fl.h.F deg = 1,731 W/mK

12. Hé s toa nhiét ;
Hé $6 truyén nhiét

1 keal/m?h°C = 1,163 Wim’K

1 Btu/sq.fi.h.F deg = 5,68 Wim'K

13. Hé s din dm

Tperm =57 10° kg/ m’s bar

14. Hé 8 dan nhidt do

1m’ /h=278.105m? /s
1sqft/h =258 . 10°m? /s

" 16.56 nhat dong lue

1 cP (Centipoise) = 0,001 Ns/m? hodc kgims

: 1kGs/m? = 9,81 Ns/m” hodc kg/ms

1ibAth. = 0,413.10* Ns/m? hoae kg/ms
1lb/ft see. = 1,490 Ns/m? hogc kg/ms

16 D8 nhdt dong v

1 ¢St (Centistokes) = 10° miss
1sq. ft./h =258 10°m¥s
1sq. ft/see = 0,0929 \m?a's

| 17 Nhist 66

{C = (t°F — 32} .(5/9)
tK = °C + 273,15

HE SO THAP PHAN

F Hésd | Tiépddungir | Ky hieu [ Hess Tigp diu K¢ hiéu
: theo Si ngir theo S
10" exa E 107 deci d
10 peta P 107 centi C
10" tera T 104 mili m
107 giga G 10 micro i
108 . mega __M o N 10° nano n
B . S A PR
10° hecto h 10™ femto f
10 decta da 10" alto a




CONG TY CO PHAN SACH DAI HOC DAY NGHE
BN HEVOBCO
Dia chi: 25 Han Thuyén, Ha Néi

TiM BOC GIAO TRINH CHO CAC TRUGNG DAOTAO
HE DAI HOC - TRUNG CAP CHUYEN NGHIEP - DAY NGHE
CUA NHA XUAT BAN GIAO DUC

GIAD TRINH

GA, DAU - 3
Krmiuiany [ Y THUAT LANH
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Ki THUAT LANH VALY
e s o o KY THUAT NHIET LANH

Ban doc c6 thé tim mua tai cac Cong ty Sach - Thiét bi trudng hoc & céac
dia phuong ho#c Clra hang sach clia Nha xuéat ban Gio duc:
Tai Ha Noi: 25 Han Thuyén, 187B Giang V&, 23 Trang Tién.
Tai Da Nang: 15 Nguyén Chi Thanh
Tai Tp. H& Chi Minh: 240 Tran Binh Trong, Quan 5.
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