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LOI NOGI PAU

K¥ thudt sdv nong sdn - thuc phdm la mon hoc quan trong cta
sinh vién nginh Mdy va thiét bi cong nghe thiee phdn, céng nghé sinh
hoc. Ngodi ra né con la tai lieu tham khdo trong hoc tdp, gidng dav,
nghién citu khoa hoc ciia cdc nganh 6 lién quan dén k¥ thudt sdy. N6
ciing rdt cdn cho nhiing nguoi nghién citu thiét k&, ché tgo, 1dp dat,
vdn hanh va sita chita cdc logi may sdv.

Not dung gido trinh dé cdp ddy dii va séu sde IV thuyét sd@v néi
chung va k¥ thudt sdv nong sdn thuc phdm néi riéng. Sau phdn Iy
thuvét la cdc hé thong sdv dugc dé cap rét phong phit da dang. Né con
dita ra nhitng cdu tgo cy thé ciia cdc logi ti} sdv. budng sdv, hdm sdy,
thdp sdv, may s@v bdng tdi, mdv sdv phun, v.v..., cang nhitng wu, nhitoc
diém cila mdi logi. Vi vay né ciing gitip ich cho nhitng nha ddu tu, kinh
doanh lia chon va sit dung 16t cdc logi may sdv hién cé trén thitong
tricong.

Mqgc dit rét c6 ging trong bién sogn gido trinh nay, nhung
cing khé traénh khéi nhitng thiéu sét, mong déc gid xa gin gop y
dé nhitng Wn tai bdn duge t6t hon.

Tdc gid
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Chuong I

- Vat liéu am,
khong khi am va hé can bang

1.1. VAT LIEU AM
1.1.1. Khii niém chung

Trong vat li¢u dm gom cd vat rin, chdl long va khi. Vi khai
lugng cuia chit khi rdt nhod (mic d né chi€m dung tich 16n trong vat
dm) c6 thé bd qua, nén vat m duge xem nhu gém hai thanh phdn 1a
chdt rdn v chét 16ng thdm udt (goi 13 4m).

Chdt rén goi 12 vat chdt kho tuyet d6i .

Do dm ciia vat liéu duge k¢ hidu 1a w

[ "

woeo M (1-1)

m o om, +m
n, - khéi lugng cia dm (nude), kg;
m, - khot lugng cua chat kho, kg;
m - khéi lugng cia vat liéu dm, kg.

PO 4m tinh theo cong thic (1-1) 1a dai lugng khong thit nguyén
Neéu tinh theo phin tram thi ta diing cong thic (1-2) sau day:

M 100, % (1-2)

tH

Do chita 4m # ctia vat lidu 1a ty s& giita m, v m,;



m, m-m,

H=—"=

m,

m, m

=l
hodc:

m
u=-—=

H

o

Tit cdc quan hé trén 1a cé:

W

H=
l-w

x 100 ,%

IR

i

VA W= ——
1+ 1

(1-3)

(1-4)

(1-5)

Quan hé giita w va u duge thé hién G hinh | - 1:

Tich sd gitia khGi lugng riéng p, cha chét khé va do chia 4m u
goi 12 mat do 4m C va duge tinh theo cong thiic sau:

C=pu (1-6)

Vat li¢u bi sdy la vat licu
4m d3 bi tich mot phin hay
toan b0 lugng &m. Thong
thudmg vat lien dm dugc sdy
dén do 4m phl hop nao dé chi
khong sdy dén mic chi cdon
chét kho tuyét dai.

bai tugng sdy la vat licu
im dang sdy hay s& sdy.

Téac nhan sfy 1a chét khi
hoic long tao thanh moi
tredmg boc 14y d6i tugng sdy,
dé dm tdch khdi d6i tugng sdy
v di theo nd. Nhiét do, d6 dm
va t8c d0 cla tic nhan sdy anh
hwdng lén dén qua trinh sdy.
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1.1.2. Pac tinh va phan loai cic doi tugng sdy

Theo quan diém hod 1§, vat 4m 12 mot he lien ket phan tén gilfa
pha phan tin va mai trdng phan tén. Pha phan tan 12 mot chit c6 céu
trdc mang hay khung khong gian tir chdt rin phan ddu trong moi
trudng phan tan (13 mot chit khac).

Hé phan t4n duge chia lam ba nhom: phéan tdn tho, keo va phéan
1w (on).

Trong he phan tan tho, cdc phén tr ¢6 kich thude Ion han 1077m.
Trong hé nay gdm ¢d huycn phil va nhit tuong, chiing khong bén vimg
nén dé dang phén ldp.

Heé keo duge xac dinh bdi céc phan tir c6 kich thude tir 10 % dén
10" 'm. Do c&c phdn tif cia pha phan tén 16n hon cia moi truong phén
t4n nén hép phu cdc phép tir chia moi trudng phan tén lén bé mat cla
cdc phén tlr cia pha phan tan.

Hé phan tén phén tU hodc ion ¢6 kich thudc nhd hon 107 m. Day
thuc chat 13 he phan tdn clia c4c phan tir hay ion. H¢ nay rat bén virng.

Keo 12 mot dang clia hé phéan tén phan tir. Vdi keo thi céc phin
tlr clia pha phan tdn khong chuyén dich ty do nhu trong dung dich ma
lien k6t v6i nhau. Cc phdn tir ca moi trudng phan tan chodn ddy
khong gian gilra céic phén tir clia pha phan tan .

Keo cé nguén goc hitu co hay vo co, i nhién hay nhan tao, dan
héi hoac khong din hdi. Keo khong dan hoi hit chét 16ng thim uét no.
Khi hit hay nhi nudc, keo khong dan héi hdu nhu khéng thay doi
dung tich.

Kec dan hdi chi hiit mot s chat 1ong, khi d6 dung tich cla né
gia tang va v ra, tan ra thanh dung dich. Qui trinh nay phu thugc vao
nhiéu y&u t6 nhir cudng d9 tan phan tén clia pha, nhigt do, p suft cua
mai tredng v.v.

Tir nhimg dac tinh trén ngudi ta chia nhimg vt rin im thanh ba
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nhém: keo, x&p mao dan v keo - x6p mao dan.

Trong nhém keo thi loai dan hoi s& thay A6i thé tich (giam di)
khi sdy nhumg vAn g duge tinh dan hoi.

Trong nhém x&p mao din la keo khong dao hoi, sau khi say no
v vun ra va ¢o thé thanh bot.

Nhém keo - x0p mao din cd tinh chat cla cé hai nhém. trén.
Khi hit nudc né truong v ra, khi sdy nd co lai va phén lém v3 vun ra.

Cac doi tugng sdy tropg cong nghigp thuc phim ¢6 ciu tric rét
phifc tap. Vi vay v@i céch chia nhém ohyr trén (theo A.V.Likov) la
chua thoa ddng ¢ vé thyuc tién va 1y thuyét trong khi sdy.

1.1.3. Nhiing dic tinh cdu triic caa doi tugng say

Phén 16n cac vat lieu 8m ¢6 cdu trdc x8p. Khoang cdch giifa cdc
phén t cfu tao nén khung vat chit kho 16n hon kich thudc ctia phin
tir. Khong gian giffa cdc phin tr goi 1a cac mao din hay cédc 16 x06p.
DGi v&i vat ligu 4m thi cdc mao din hay 16 x6p chia day nude. Luc
lien ket gita b mat cla cdc mao din va 16 xGp véi nudc cling vii
truemg hdp dén x4c dinh trang théi cla chit iong trong vat im.

C#u tric khong gian clia céc mao ddn hay 16 xGp rdt phiic tap.
Tinh chét ciia chiing duge x4c dinh boi hang loat déc tinh cdu tao cla
vat x6p. Nhitg dic tinh d6 [a d¢ xdp, do thdm th&u, dang va kich
thudc cla cée 16 x3p.

Do x6p cla vat thé 1a &, duge xdc dinh theo cong thic (1-7)
dudi day:
V VoV
fomkol ko P (1-7)
v V Pm )

trong do:
V_ - thé tich ciia cac 16 xdp, m*;
V, - thé tich clia c4c phin tir cu tao khung vat chat kho, m’;
P, P - Khi lugng riéng cha val xdp, vat chét (cac phdn Ui} cdu
tao khung, kg/m’. '

12



Ngodi do x0p & con ¢6 do x0p bé mal ¢, duge xdc dinh theo
“cong thiic (1- 8} sau:
& ——T {1-8)
trong dé:

Fi - téng di¢n tich ciia cdc 16 x6p trén mat cét nao do qua vat

X6p, m*;
F - dién tich mat cat cla vit x3p, m’.
Vi gid tri gén ddng:
£ =g =¢
Do tham thau cua vit x6p Ia kha nang cho chat long thim qua
khi ¢é tdc dung cla trudng dp suit ndo do.

Do cdu trde cha cdc mao dén hay 16 x0p rit da dang va it mang
tinh quy ludt nén Khong thé 4p dung thuyét gidi tich dé khao sat
ching. Thay vao d6 ngudi ta ding mo hinh mao din va mo hinh phan
tdn dé khao st cdc anh hudng dén trang thdi ciia 4m trong vt x6p.

V& mo6 hinh mao
dan, khéng gian thuc cha
cdc 18 xd8p duge thay
hing cdc ong mao din c6
cting dudng kinh phan bé
d€u trong dung tich cia
vél 4m. :

Trong moéi  trudmg
phan tdn, khong gian thuc
clia cdac 16 trong duge
thay th& bang khong gian
giita cac phan 01 hinh cdu
¢6 cing dutmg kinh.

Hinh 1 -2. Mat cdt cla vat xGp.

1-t& (r&nh) bao; 2-rdnh cut; 3-rdnh ha

Chicu dai cia mao din hd hay rinh hd (hinh 1-2).



bao gid cing 1dn hon chidu day cda vat x6p. Ty s6 gilta chiéu dai cua
mao ddn hd trén chiéu dai cha vat x8p theo chiéu thdm thiu (chiéu loc)
cla vat x6p goi 12 hé sd Khiic khuyu &
{
E, = 1-9)
k= (1-9
trong do:
f_- chidu dai cta mao dan;
b - chiéu day vat xop {chiéu day 1dp loc).

Thong thudmg & co gid tri trong khodng 1,12 dén 17.5.

DGt véi vat x6p hinh thanh tir viéc d6 thanh 1ép cdc phdn tir nhd
(vt liéu roi x€p 18p) ¢d hinh dang bat k¥ thi hé s& khiic khuyu cé cic
gid tri & tir 1dén 1,47 véi el 0,84 dén 0,36.

1.1.4. Cic dang lién két gilta nude va vat liéu

Nudc c6 trong vat licu 4m ¢6 thé chia 1am hai nhém: nudc tu do
va nudc lién két.

Nudc tu do ndm & bé mat cha vat, ¢é &p sudt rieng bang 4p sudl
hai nude bio hoa tng véi nhiét do hién (ai cha vat dm.

Nude v do ndm trong vat 4m 13 lugng nudc tao ra trén bé mat
cua vat 4m hoi nudc c6 4p sudt rieng dat gi4 tri bio hoa & nhiét do hién
tai cha vt am. :

Nudc lién két tao ra trén vat 4m hoi nudc ¢6 4p sudt rieng nhé
hon 4p sudt bio hoa timg v&i nhiét A6 clia vat.

Do kha nang phan tmg hod hoc va hoa tan manh cdc chit nén
trong céc san phim thyc pham khong ¢6 nudc nguyén chdt ma dudi
dang dung dich.

Mudn tach nudc ra khoi vat dm cdn ¢d ning lugng bing hay 1én
hon nang lugng lién két clia né va&i vat dm. DE ¢6 thé lwa chon phuong
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phép tdch nudc 16t nhal, can phéi bigt cdc dang lién Két cla nd vai vat
im.

1.1.4.1. Dang lién két hod hoc

Li¢n két hod hoc clia nude vdi vatl chdl khdc duge xdc dinh voi
ty ié thanh phin nghiém ngat. Lién k& hod hoc cla nudc ¢b hai loai:
lién két ion va lién két phin tu.

Lién k&t ton duge hinh thanh bdi nhitng phan ng hoa hoc nén
ral bén vitng. Mudn phd v& Hén k& nay phdi ding cdc phan (ing hod
hoc hode nung dén nhiét do rit cao.

Lién két phan tir ¢6 thé quan sdt qua qud trinh két tha cia céc
dung dich. :

Trong qu4 trinh sy khong dat van dé tdch nudc & dang lién két
hod hoc véi vat dm, vi vay ta khong di sdu vé lién két dang ndy cia
nudc.

1.1.4.2. Lién két hod 1y

Lién k&t ho# 1¥ khong ddi hdi nghiém ngat vé& ty 1¢ thanh phén
lién k&t. Lién két hod 1y ¢6 hai loai: lién két hdp phu va lién két thim
thiu. '

Lién két hdp phu cla nudc gén lién v&i cdc hién tugng xdy ra
trén bé mit gidi han c4c pha (rin hojc long).

C4c phan tir hay ion nim trong 1dng pha (16ng ching han) chiu
c4c luc kéo vé moi phia 13 bing nhau vé d¢ 16n va chiing bing O khi
téng hop lai. Trong khi d6 cic phan tr hay ion ndm st bé mat gidi han
pha (mat thodng) thi luc kéo t6ng hgp ¢6 xu hudng kéo ching vao long
pha long. Phuong trinh (1-10) thé hién céc luc tdc dung 1én phén

F=U-TS5 (i-10)

trong do:



F - niang lugng tr do ciia phan ur,

{7 - ndi niing;

S - entropi;

T - nhiét do tuyét doi.

Nang legng Iul do trén motl don vi dién tich b&é mat gidi han ding
bing sirc cang bé mat o

Né&u ta 3¢ mat mau vat kho tuyét doi trong khong khi ¢é chia
hoi nude thi treomg lue bé mat khong can bang s¢ kéo cde phan i
nude. Gitta ¢dc phan ((f nude va vl rin xudt hign luc hip phu. Néu céc
phan tir clia m&i chil van gilt nguyén tinh chat thi d6 14 qué trinh hdp
phu vat 1¥. Trudng hop cée phan tit hap phu nhan hay cho cdc dién twr
thi goi 1a hdp phu hoé hoc.

Li¢n k& thdm thau 13 lién két mang 1inh car hoe cla nude vai vat
licu 6 tinh keo - xGp mao din. Nhitng vat ligu ndy ¢6 cdu tric Khung,
nude thim vao vi nam lrong khong gian cdc khung. Nude trong vat thé
nay khong phai i nguyén chét ma dudi dang dung dich. Viéc nude
thdm tir ngodi vio trong vit hay nguoc lai tir trong vat thé ra ngoai
gidng nhu nudc thdm qua mang ngan cdch tir dung dich ¢é ndng do
th4p sang dung dich c6 ndéng dd cao.

Khi nudc & 16p bé mat clia vat thé bay hoi thi ndng d¢ cla dung
dich & d6 ting 1én va nudc & sau bén trong s& thim ra ngoai. Nguge
lai, khi ta dat vat thé vao trong nudc thi nudc sé thim vao trong.

1.1.4.3. Lién két ca Iy

Dang lién k&t nly clia nudc véi vat thé gém nudc be mat va nude
trong mao dan,

Nude bé mat 14 lien két cd hoe clia mede vai bé mat vat thé khi ta
nhiing nd vao nude, hoac nhd nude 1rén bé mat cta nd. Hinh 1-3 cho ta
thdy trang thai can bing cla giot nudc trén bé mat vat ran. Bo [a sy
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can bang giﬁ’a‘ ran - long - khi.
Goc & goi 1a géc thdm udt; Khi

5<%, thi chat léng thim wét,

khi 6)% thi chét léng khong

tham udt. Nude bé mit con goi V& rdn
la nudc tr do).

Khi ta cim 6ng hinh tru cé Hinh 1-3. Trang thai cda nudc
dudng kinh nhd vao co¢c nudc (rén m3t vat ran

(hodc chit long) thi mat thodng

(mic) cda chdt 1ong trong dng s& khdc bén ngodi. N&éu mic chdt long
trong 6ng cao hon bén ngodi thi chat 16ng dé thim uét, con nguge lai
la khong thdm wdt. Khoang cédch giita hai mic tong goi 1a chiéu cao
tham mao dén /1. Chiéu cao h phu thudc vao chit tong. 6ng mao dan 1a
hinh tru, nén, dat thing dimg hay nghiéng v.v.

Ngoii ra th#m mao din cdon xdy ra vdi vat thé 1a 16p céu tric
phan tin gém céc hat hinh cdu (gén hinh cdu) khong hit chdt long.
Chat 1dng sé thdm vao khong gian giita cAc hat. '

Dé t4ch 4m khoi vat 4m bang sfy nhiét thi phii 1am cho 4m bay
hoi va rdi khoi vat thé. Do ¢6 lyc lien két giita 4m va vat thé nén nhiét
lirgng bay hoi cia 1 kg 4m 16n hon nhiét ho4 hai clia nude 1y do:

r=r+Ar ' (1-11)

r - nhiét hod hai cfia nudc ty do, kl/kg;

Ar - phiét lugng dé thing luc lién két giita 4m véi vat thé, kl/kg.
Ar = RT]n%L _e (1-12)

P, - 4p sudt riéng cha hoi nudc trén bé mat vat 4m, N/m?;

17



P, - 4p sudt hoi bio hod trén bé mat nudc nguyén chit § nhitt do
T, N/m?%;

e.- ning luong lign k&t riéng cia nudce, kJ/ke.

1.2. KHONG KHI AM VA KHOI LO
1.2.1. Khong khi am

Trong khong khi dm gém cé khong khi kho va hoi nude. Trang
thdi cha khong khi 4m anh hudng tryc (i€p dén qué trinh sdy va bio
quén san r+4m sdy. Vi vay vi¢e tim hiéu Khong Khi m 1a rdt cn thiét.

Nhu chiing ta di bi€t theo dinh luat Dalton, 4p sudl cia khong
khi 4m bing 4p sudt clha hoi nudc cong vai 4p sudt ciia khong khi kho:

P =P+ P, Nm’ _ (1-13)

trong dé:

P - 4p suft cGa khong khi dm, N/m’;

P - 4p suft cha khong khf kho, N/m*;

P, - 4p suft riéng cla hoi nude, N/m’.

Do 4m tuyét d6i cha khong Kkhi 12 kh6i lugng ciia hoi nudc ¢6
trong 1 m® khong khi 4m, k¢ hiéu 1a p,, (ke/m* khong khi 4m).

D6 dm tuong d6i ¢ 12 1§ s6 gitta d6 dm tuyet d6i p, trén 4o dm
tuyst d6i 1én nhét g, .. Eng vai nhiét 4o nao d6 cha khong khi 4m.

o= %100, % (1-14)
£ hmax .

i P, 3

=—=—""_kg/m 1-15)
A= ke (

I P -

max — "= —= 5k m’ l'lSr

P =P = = kel (1-15)
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trong do:
v, - thé tich riéng chia hoi nudc chua bio hoa, m*/kg;
R, - hiing s6 cha hoi nude, J/ke. °K;
T - nhiét do cha khong khi 4m, “K;
p” - khéi lugng riéng cia hoi nude bao hoa, kg/m®;
1" - thé tich riéng clia hoi nude bio hoa, m¥/kg;
Py, - dp sudt rigng cla hoi nude bao hoid, N/m’.
: Thay cdc gid tri twomg Gng tir (1-15), (1-15") vao (1-14) ta thu
duye:
o= 1004 (1-16)
b

Gi4 tri cla ¢ thay déi tir 0 dén 1 hoac ar 0% dén 100%. N&u
¢ = 0 thi trong khong khi khong ¢é hai nude, khi dy ta ¢6 khong khi
khé tuyét d6i. Khi khong khi dm 14 t4c nhan siy thi ¢ cang nhd kha
nang sdy clia né cang 16t va ngugc lai.

Do chita m d cha khong khi dm 12 1y sd giira khdi lugng hoi nudc -
va khdi lugng khong khi kho:

P
. P
d=" Bl G600 b (1-17)
m, Pl —
Re.T

R,=461,51/ke."K va R, =287.1 J/kg.°K.
Do khé&i hrgng hai nude {t nén thit nguyén cia 4 13 g/kg.kk.
Thé tich riéng clia khong khi dm I3 v:

ve ke (1-18)

my,+ m,
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trong do:

m,- khoi luong cia hoi nudc, ke;

my - khoi lugng cua khong khi, kg;

| m=nn+ ny, kg :

Khéi lugng rieng cia khong khi 4m 1a ty s6 gitra khoi luong m

va thé tich V.
p:%  ke/m? (1-19)

Nhi. . d¢ diém suong cha khong khi 4m [ nhiét do cha diém cil
nhau gitra duding @ = | va d = const nao d6. Nhiét do diém suong ky
hiéu la 15 .

. Entanpi cla khong khi 4m ky higu 1 /-

I=ic+di, (1-20)
trong dé:
i, iy- entanpi ciia khong khi kho, hoi nudc, kJ/kg:
fe=Cx. t=1,00¢ 1-21)
ihv=ryt ot =2500+ 1.861¢ (1-22)

Ck, C, - nhiét dung riéng cla khong khi kho, hoi nudc,
kJ/ kg.do;

¢ - nhiét d6 khong khf dm, °C;

r, - nhiét hod hoi clia nudc, kl/kg.

Thay cac gié tr tir (1-21} va (1-22) vao (1-20) ta thu duge:
I=1+ 2500+ 1,86 O)dd (1-23)

Trong khodng 1 = 0°C dén 100° C thi gid tri cha / tinh tr (1-23)
co sai sO dudi 0,5 %.
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1.2.2. Po thi I-d va trang thai cia khong khi dm

Ngoai phuong phédp gidi tich nhu trén, ta ¢6 thé x4c dinh céc
thong s6 clha khong khi 4m béng phuong phdp dd thi nhut - dva i - d.
Trong thuc t€, thuan tién nhdt 1a ding dé thi / - 4, vi trén d6 biéu dién
cdc qua trinh thay ddi trang thdi ciua khong khi am rdt don gidn va 1o
rang.

Khong khi 4m 13 hé mot pha hai cdu tir. Theo thuyét céc pha thi
n6 ¢6 ba bac tr do. DE v& d6 thi 7 - d ta dd cho mot thong s6 14 hing
50, d6 1a P = const. P 14 4p sudl cia khi quyén, né phu thude vao do
cao dia Iy so véi mal nudc bién. Vi vay d6 thi / - d c6 (hé vé véi
P = 0,1 MPa = 760 mmHg; 740 mmHg; 710 mmHg v.v. O Viét Nam,
cdc viing déng bing va trung du ¢6 chiéu cao ing véi 760 mmHg.

B
pamconst

t"o .
>
G N

“; .|
N\ X—
T t conpsl A L ¢=1 <"‘\\
. : i o
[ %5 X
g N £
D ‘i\ N éa { £t
1 - :
1 B \\% 4 ho B e
* NN Ap sudl 2 S ,
: T < <
= .\\ - \\‘ \\‘ -
—h-  — \wn
k \\\ \\\ \\\ S — -
S ;\ "5»\ h h
d, . d, 9/kg Lh.kh
—_——

Hinh 1-4. B4 thj i-d cfia khong khi §m
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D46 thi / - & & hinh 1-4 duge v& v6i géc gitta dudmg / va o 1a 135°,
v6i dudng d = const thing ditng. Budng ¢ = const 1a nhimg dudng
cong, ¢ = const 13 nhitng dudmg théng nghiéng. Khi lam gidm nhiet do
ctia khong khi 4m & diéu kién ddng d (4 = const) dén gid tri ma tai dé
hoi nuée dong lai thanh suong goi 12 nhigt do diém swong ..

Quan h¢ giira cdc dai lugng ¢, d va I cila khéng khi 4m chua bo
hoa (thudc ving phia trén dudng ¢ = 1) thé hién & biéu thire (1-24):

I=(1+1,806d) ¢+ 25004 (1-24)
Khi o = 0 thi / = r; khi d 1ang thi gia tri trudc ¢ cling tang.

Duo‘ng ding nhigt & viing suong mu la 1, con goi 14 nhiét do bau
u6t. 7, = const di qua di€ém c4( nhau giita dudng / = const nao dé véi
dudng ¢ = 1. Dudmg 1, bi gly khic véi géc nghiéng thé hién & bidu
thae (1-25):

[E-I—J =t x4,19¢ (1-25)
cd J;
I=Cld-d)r+1, (1-26)

trong dé: _
ds, 5 - d0 chéa 4m va entanpi ciia khong khi 4m bao hoa & nhie
d6 diém suong ¢ .
Vi vay dudng nhiét d¢ khong déi & viing bio hoa 1a fu bi giy
khiic so v6i 1 = consl va ¢6 do nghiéng gdn véi dudng /.
Budng ¢ = const dirge vé theo quan he (1-27:
d P

= . (1-27
Y= 062+d B (1-27)

Dudmg ¢ =1 (100%) biéu dién cdc trang th4i bdo hoa cha khony
khf 4m & nhimg nhi¢t do khéc nhau. Phia trén n6 [a viing khong khf 4n
chua béo hoa, phia dudi né 1a vilng swrong mil.

Dudng quan h¢ giira 4p sudt riéng cita hoi nudc P, vdi o thé hier
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& phuong tinh (1-28):
d

P=P—— 1-28
t 0,622+d _ (1-28)

Vi d << 0,622 thi n6 gén nhu dudng thing.

Tir d6 thi f - d ta d& dang khdo s4t su thay d6i trang thai cha
khong khi &m khi nhiét do ciia né thay ddi. Chéing han ta c6 khong khi
Am v6i trang thii diém A (hinh 1-4), c6 cdc thong s6¢,, 1., @,, da.

Khi ta ha nhiét do cia khong khi xufng thi trang thdi ctia né
chay thco dudng d, = const. Tai diém B 13 diém cit nhau gitta
d,= const vi @ = |, 12 diém suong cha khong khi c6 nhiét do 1a 1= ¢,
Né&u tigp tuc ha nhigt 4o xudng dudi ¢ thi hai nude trong khong kh{ 4m
s& dong thanh suong, thanh iéng, thanh tuy€t. Nhiét 4o bau ust 1a r,, di
qua diém cét nhau ciia dudng 7, = const va ¢ = 1. T diém swong (diém
B) ta ting nhiét dan tir 1 dén 7, hodc cao hon nita thi mac dd
d, = const nhung gié tri cud ¢ gidm din.

T4t ca c4c qué trinh theo cic phuong thudc bén trai dutmg d, =
const déu lam m4t nude trong khong khi 4m; nguge lai, cdc quéd trinh
theo cdc phuong bén phii dudng d, = const déu 1am cho khong khi
nhan thém nudc.

b6 thi - d duge dung rOng rai trong k¥ thuat siy, k¥ thuat lanh,
thong gi6 va diéu hoa khong khi.

1.2.3. Khi 15 dét (khéi 10)

~ Khéi 15 12 san phdm khf cla qud tiinh d6t chdy mot chit d6t nio
d6. Khoi lugng, thanh phén va cdc thong s6 trang thai cda khdéi 10 phu
thudc vao thanh phin cia chét d6t va phuong phdp d6t chdy.

Chat d6t gém dang rin (than d4, cli), dang 1éng (xing, ddu)
hodc dang khi. Chdt lugng cha chét d6t phy thudc vao thanh phén céu
tao clia n6, thé hién & cong thie (1-29):

23



c+h+o+s+n-\|-a+w=l . (1-29)
trong do:

¢, h, 0, s, n, a, w - thanh phdn kh6i lugng ctia cacbon, hydro,
oxy, ltu huynh, nito, tro, nuée. Tro va nudc 12 thanh phdn khong chédy.

Kh6i lugng khong khi kho diing d€ d6t chdy hodn toan mot k
chit d6t dugc goi 1a khéi lugng khong khi 1§ thuy&t, ky higu 12 my:

my,= 11,61 c"+ 34,78 K+ 435(5-0% {1-30)

Thyc t€ dé d6t chy hoan toan mot kilogam chit dot trong 10 det
cdn c6 kh6i lugng khong khi kho thuc t€ 1a m > 1k, -

My = XM 1-31)

o 12 hé s6 bd sung cia 15 ddt.

Viéc chon gié tni clia a rdt quan trong. Néu nhé dén t6i qué
trinh d6t chay khong hoan toan cla chat dot. Khi do6 san phdm chéy
(kh6i 1d) ¢6 chira cdc chét khf doc nhu CO va cacbon, nhiét do 10 d6t
khong cao va khong kinh t€. Ngude lai néu ta chon gif tri a 16n s€ lam
‘cho nhiét do trong 10 d6t qué cao 1am chéy tro va XI.

Nhiét do trong 10 d6t ding trong qué trinh sdy t6t nhdt 1a 900°C
d€n 1000°C. Can ci vao nhiét do chiy t6i uu v2 theo cong thitc (1-32)
ta tinh dugc o trong cong thitc:
_Qg.q+ amy Cp 1,

k= 1-32
T (a.mg+1)C (-2

trong d6:
Q% - nhiét tri dudi ciia chit d6t, ki/kg;
1 - he s6 higu dung ca 15 dot;
n < 0,85 véi chdt d6t dang rn;
17 = 0,95 + 0,98 v6i chét d6t dang 16ng;
t, - nhiét do khong khi ngoai trdi, °C;
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t, - nhiét d¢ chay trong 1 d6t, °C;
C, - nhiét dung riéng déing 4p cha khong khi, ki/kg.dd;
C, - nhiét dung ricng ding dp cia Khéi 10, kJ / keg.dd.
Qd"=339005}’ + 117000(A" - 0_,l25.0")+10500.\“‘-2500h"' (1-33)
Kh&i luong thanh phin cia cdc chét trong khai 10 duge tinh
nhu sau:
Moo, = 3.67.c%
My, = 2.5
my, = 0,23~ Doy (1-34)
my, = 0,7Tamq+ nh
L W+ amigds
d, - d6 chia m cia khong khi ngoai trdi. kg/kgkk.

Khéi lugng chia khéi 10 thu duge khi d6t chay hoan toan 1 kg
chdt d6t bing Ong khdi hegng cha chdt 46t va khong khi cén cho qua
trinh 46t chiy:

me=my (1 +d)+ 1= F=am,(l+d)+1-¢ (1-35)

a - he s6 b6 sung khong khi, nd phu thuge vao dang chdt 36t va
cfu tao ca 10 dot.

D6i véi cic 10 dot trong céc 10 hoi cong nghiép va nhiét di¢n, ta
18y gid tri clia @ nhu sau:

a=172+ 1,5 véi chdt d6t dang ran;

a= 1,1+ 1,3 vai chét d6t dang long;

o= 1,05 + 1,1 v6i chdt dot dang khi;

DGi v6i 1D dot trong qué trinh sdy thi khong cdn nhigt do cao
nhung phai duy tri qué trinh chdy tot, vi vy « phéi ¢6 gié tn cao.

o =2 + 2,5 véi he thong sdy.

Do nhiét do khéi 19 Liic vira 1o budng d6t cao hon nhigt do siy
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nhiéu nén trude khi di vio budng sdy, khéi 10 phai duge hod tron véi
khong khi ngoai trdi dé gidm nhit 0. Qué trinh hoa tron dugc tién
hanh trong budng hoa tron. HE s& b6 sung khong khi khi hoa tron 1a o
dugc tinh theo cong thite (1-36) sau day:

} OF m+Cy .IPa(9!3P+wP).r'hK—(l—ghp—wp—ap) Cex -Ix (1"36)

u - .
My, [du(*m( =i )+ Cog Tk Cpo -‘o]

]

trong da:

QF- nhi{ai tri trén cha chdt dot, kl/kg;

Cou, Cox» Cyp,- Nigt dung ricng ding 4p cia chit dot, khdi kho,
khong khi ngoai trdi, kJ/kg.do; )

t¢, 1, - nhiéi 46 khoi 1o, khong khi ngoai tro, °C;

iy o» Inx - €NtANpi cla hai nudc theo nhigt do ngodi trdi, cta khoéi
15 (theo nhigt do cla khoi 10 san bubng hod tron), kifke:

OF =0, + 22300 hF+ 2500 wh, (1-37)

Phuong trinh (1-36) bo qua nhigt lugng ciia tro, xi va ton that
qua thanh 10 vi gia tni chia ching nho. Nhiet d§ cla chit dot va nhigt
d6 khong khi trude khi vao 1o 46t 12 bing nhau. N&u ¢ > 5 thi xem nhu
Crx = Ce

Do chita 4m cia khéi 16 1a dy duge tinh theo cong thic (1-38)
sau day:

My,o 9n"—wF+ra.my, .4,
dy =0 -

- (1-38)
my amg + 1 - (@ +w'+ 9h%)

trong do:
my = @i+ 1 - (@ +w’+ 907, ke/kg.cd
Entanpi cla khéi 10 1a /x:

IK = Q[P ‘n+CP.d ‘rP.d+a‘mK:l (CP.o{o+ih.o 'du) (1_39)
my
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hojc: .
I = Coply + (2500 + 1,86 £,) d, (1-40)
Tir hinh 1-5 ta thdy, khong khi ngoai trii ¢6 trang théi 13 diém A
vdi cac thong s6: 1, =1, ¢, = @, dy=d,. {1, = I, dugc hod tron véi
khéi 1& ¢6 trang thédi diém K c6: 1, d, Ik, @ , ta thu duge didm M c6:
s dyy Iy v Diém M nim tréh doan thing AK va chia nd thanh céc
doan AM va MK theo ty 1 hoa tron. Do nghiéng cia doan AK phu
thudc vao do 4m cia chit dot (w) va nhiét tri trén Q,°, Néu w 1én va QF
nho thi doan AK ¢6 d9 nghiéng nhd va nguge lai. Poan AK khong
bao gidy thing dimg vi 4o dm ctia khéi 1 bao gidr ciing 16n hon do d4m
¢fia khong khi ngodi tréf (dy > d,).

Cdc thong s6 cla diém M duge x4c dinh nhir sau:

d, +nd f.+nf
dy, =B TA g K s 1-41)
M 1+ n M I+n (
trong dé:
ao s _m, , (1-42)
m m

K K

1 12 boi s6 hoa tron.

1.3. HE CAN BANG VAT AM - KHONG KHI AM

Nhur ching ta di biét, cdc vat 4m hay c4c sin phdm sdy thudng
dugc bao quén trong moi trudng khong khi. Riéng cdc sin phim sdy
dén do m thdp lai c6 tinh hdo nudc thi cdn phdi bao quan trong céc
bao bi kin, hodc trong moi trudmg khi tro.

Qua4 trinh ti€p xdc giita khong khi am va vat 4m trong thdi gian
nhat dinh giita ching s& xdy ra cin bing.

Néu khong khi 4m ¢6 hoi nudc vdi 4p sudt rieng 1a P, 1én hon 4p
suft hoi nu6e P, ngay trén bé mat vat dm thi hai nude tir khong khi s&
dong va thdm vao vat dm. Trudng hop nguge lai véi P, > P, thi vat 4m
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s& truyén 4m vao khong khi.

Thes gian truyén dm dé dén can biing phu thugc vao nhiéu y&u 1o
nhu: nhict 46, d6 dm ctia khong Khi va val m, tdc do cia khong khi,
céu tric cha vat dm.

Khi can bing, ap sudt hoi nudc P, trong khong khi bing 4p sudt
hai nude P, ngay trén bé mat vat dm (P,= P

3 Viet Nam, dac biet 1a tr mién Trung tr& ra mién Bic, moi
trudng khong Khi thay déi 16n gifta chc mba trong nam, vi vy su can
biing giita val 4m va khong khi ciing khac nhau theo mua.

Khi can bing, ty s6 gita P, va Py (4p suft hoi nudc bido hoa)
bing ty 6 gilta P, VA P, diing bing 4o 4m twong ddi @ ctia khong Khi:

!)m Ph .
Y (1-43)

PO chira d4m cla vat 4m khi can bing duge ky hiéu 12 ug no

phu thugc vao cdu tgo cia Vit dang lién két gitta 4m va vat chét kho,
- céc didu kign tuong tic giira vat 4m va moi trudng khong khi 4m.

D6 chita 4m can béing . phu thudc vao nhiét do va 40 4m tuong
d6i clia khong khi. Khi nhigt o cia khong khi 13 ¢ = const thi quan h¢
gilta u, va ¢ thé hién & cong thitc (1-44) va trén d6 thi hinh 1-6.

o u =) (1-44)

Tren hinh 1-6 ta thdy, dudng hit va nha 4m khong tring nhau.
Nhu vay néu 40 dm ctia khong khi 12 ¢, thi do dm can bing cha vat khi
bt 12 ", khi nha u,. Tuong wr véi dO dm 12 @, ta c6 u. va i'.. Nhu vay
ciing mot do 4m tuong ddi ¢ clia khong khi thi do 4m can bing cha vét
& qué trinh hiit bao gid cung nho hon & qué trinh nha.

Dudng nha 4m tmg véi qud trinh sdy, dudng hit ing v&i qué trinh bao
quin sin phdm sdy. Néu ta ding khong Khi c6 ¢ = @, € sy vaL 4m thi
do 4m ciia n6 gidm xudng muc i da-1a « = .. Trong qué trinh bdo
quén, san phdm ti€p xtic v6i khong Khi c6 @ 2 @, thi né s& hiit dm trds
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lai. Nhitng vat hdo nudc thi sau khi sdy phai duge bao quan trong bao

g6i kin hodc trong Khi tro.

"
-y
I
oi' = Q(o d:u dK d
Hinh 1-5. Hoa tron khoi o vai khéng khi ngoai trdi.
v A t wa cOnSt
P o=
Q- 1 L h___'?b —
3 |
B> by ,Q\qo‘* !
.b.(\ﬁ %
& by
¢ ]
AN
% !
|
/ : B, <’?n i .
4 b AA | |
AV I
Y\E‘Q } | |
! ! 1 |
I | 1 ] -
w4 g Unax <

Hinh 1-6. Hil va nhd &m cia vat khi nhiét dé khéng khi khidng ddi (d8ng nhidt)
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Khi do 4m ciia khong khi 13 ¢ = 1{100%) thi do 4m cia vat sé
tuang (mg 1 u, Tuy vay i, vin nho hon do 4m clia vat khi dim nd vao
nude. i, 12 4o dm bio hda cia vat. '

Nhin chung dudmg
cong can bang khi it
va nhi &m ding nhiét
ciia chc vat 4m cé nguon
26c hitu co hay vo ¢d
déu ¢é dang gan nhu
chir 8.

Vi cac mic nhiét
do khong doi khéc nhau:
1,> 1, > 1, thi do doe cla
duong can bidng khac
nhau (hinh 1-7}.

Trong qua (nnh

"z

Rinh 1-7. Anh PuBng clia nhiét d5 dén
can bding ddng nhiét

sdy doi luu, tac nhan sdy ¢6 thé 13 khong khi hoac khéi 10 ¢6 do am
twong doi ¢, < ¢ = L. @ ladod 4m twong d6i cBa téc nhan sy, n6 quyét
dinh do 4m clia vat dm sau khi sy dén do 4m can bang 1A u, (hinh 1-

8). 1 Trang fhdi hae nvoe | Jreng thay 5’;’___1
“Tigng 3 Luong di di bk kol rdt !
. -
I |
$=P=1 — T
I
Ving l
hidt din | *
(HEP phu) |I II
LY |
- R |
S | | _Sdy .
/A |
\Whahdp | Fer do
i i | [

Hinh 1-8. Phan loai m trang qua trinh sdy.
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Vit 4m dem sy duge goi 13 vat sdy, n6 c6 do dm ddu 12« va dQ
4m cudi 13 .. Tuy timg loai vat sdy, y muyc dich sir dung va béao quan
sau sdy ma quyét dinh d¢ gm cudi cua vat sdy. Vat sdy sau qué trinh
sdy goi 12 san phdm sdy. Néu bao quén san phim sdy trong moi trudng
khong Khi tu nhien (sin phdm sdy tiép xic vdi khong khi} c6 do dm ¢
trong gidi han 1 > ¢ > ¢ thi khong nén siy dén do Am can bing
(1. = 1.}, vi sau thoi gian bdo quan, san phdm sdy hit 4m trong khong
khi va s& ¢6 do Am cén bing tuong vmg vdi @ cua khong Khi. Sdy dén
do 4m bao nhiéu con phu thuge vao quy trinh cong nghé va hiéu qua
Kinh t&.
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Chwong II

‘Cac qua trinh
truyén nhiét va am khi say

Sy 1a qué trinh tdch mgt phan hay phan 1on lugng am cé trong
vat &m. Qu4 trinh sdy rat phic tap va khong én dinh, trong do dong
thii xay ra nhidu qua trinh nhu qué trinh truyén nhiét tif 14c nhan sy
cho vat sy, din nhigt trong vat sy, bay hoi cla Am, din dm tir trong
ra bé mat ciia vat sdy, truyén dm tir b mat vat sdy vao modi trudmg siy
(tdc nhan sfy). Cic qué trinh trén déu tuan theo qué trinh truyén nhiét
va Am. D& nghién ctu cdc qud trinh nay, ngudi ta ding cac mo hinh
todn don gian.

2.1, QUAN HE GIUA NHIET VA TRUYEN AM

Thong thudng khi sdy, 4m tdch khoi vat sdy dudi dang hoi. Trir
mot s& trudng hop do nhiét 4o cao, truong nhiét do 1dm din 16 truong
4p sufft tang, ddy dm & dang long ra hé mat vai sy, bay hai manh va
lam vang cé cdc hat 1ong vao mol truong say.

Quan h¢ giita nhigt va truyén dm thé hi¢n & cac phuong trinh vi
phén sau:

Q, = ((‘Dm“ +('.‘"m")ﬂ— (2-1)
' dr

0. =r dm, y di 2-2)

=ra, —
dt ar




trong dé:

C., C, - nhiét dung riéng cha chit kho, dm (mréc), k)/ke.de;

r - nhiét hod hoi cda nudc lién kél trong vat 4m, kl/kg;

. m, - khoi lugng chat kho, nude trong vat 4m, kg;

Q1 Q- - nhi¢t lugng nung néng vat 4m, nhiét lugng dé nude bay

hai. ’

Nhi¢t hod hoi cua nude lien Két trong vat dm bang tdng nhiét
hod hai cla nude, nhiét nung néng hoi nuc, nhiet lugng thing nang
[rong lién két gifra nude vai chit kho:

r=r O — 0+ Ar (2-3)
frong d6:

r,~ nhiét hod hai ciia nude, kl/kg;

- nhiét dung riéng cta nuéc, kl/kg.do;

1 - nhig¢t dd cha hai bi dot nong,"C;

1, - nhiét d§ bay hai cla nude, °C;

Ar - nhi¢t lugng lién két caa nude, kJ/kg.

Cudng do truyén nhiét tir tic nhan sdy dén vat sdy duge thé hién
& cong thirc (2-4) sau day:

! !
= — dFF = — (0, +0.,) =
q = ,Lq I3 (Q,+ 0,
=i‘ [C’0+C” il r:nrnﬂﬂr‘.mofﬁ—f (2-4)
Fly m, dr 4t

frong da:
F - bé mat cua vat am, m’,
Tir cong thate (2-4) ta bign d6i va thu dirge phirong trinh (2-5):
C dt du
=pRor(l+—. —)— 2-5)
7=p ( rodu dr ¢

trong do:



R, -1y s@ the tich trén bé mat vat dm:

R=R . (1+ceiu)" (2-6)
R, =1 @-7)
K

V- the tich vat 4m, m*;
F, - dién tich bé mat vat kio tuyat d8i, m*:
@ - hé 56 co bé mat cha vat say;
1 - dai lugng khong déi;
it - d9 chita dm trung hinh caa vat sdy;
C - .8t dung riéng cha vat dm, ki/kg.do.
Khi sdy néu kich thudc cha vat sdy khong thay d6i thi R, = R,..
dr ., . . . . ;
P bieu dién su gia tang nhiét do trung binh cha vat sdy, cdn goi
T
la 16¢ d6 nung néng;

%11— su thay déi do 4m trung binh cha vat sdy, cdn goi Ia t6c do
T

say.

2.2. CAC GIAI POAN SAY

Trong qud trinh sdy, do 4m cla vat sdy lién tuc thay déi theo
hudng giam din. Tuy cdu tao coa vat sdy va phuong phép sdy ma do
4m va nhiét do ciia vat sdy & c4c phin trong va trén bé mat ciing khéc
nhau theo timg giai doan sdy. Céc giai doan sdy gém: giai doan ddu
hay con goi 14 giai doan nung néng vat sdy dén nhiet do bay hoi cla
&m, giai doan thtt nhat hay giai doan ¢6 t6c do sdy khong d6i, giai
doan thif hai con goi 12 giai doan t6c do sdy giam dan.

bé gidi thich céc giai doan sdy ta sir dung qué trinh sdy d6i lwu.
G day ta ding téc nhan sdy 12 khong khi c6 d6 4m tuong d6i (¢,), nhiat
d9 1, 18c do w, 1a 6n dinh (khong thay d8i). Var sdy mong, qué tinh
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sdy chiam sao cho do 4m va nhiél dé & moi chd 12 nhe nhau.

G giaj doan ddu (nung ndng), nhiét do tdc nhan sdy cao hon
nhi¢t do bay hoi ciia dm, nhiét do cba vat sdy duge nang 1én dén nhiét
do bay hai cita dm.

Thai gian chia giai doan ddu duge tinh tir cong thic sau:

‘o ' H :
jalr, -1, )dr = P, R ledt=p, R, _l(co+ C..u)di (2-8)
aQ 1 o
Qua4 trinh sdy chi ¢6 thé xay ra khi nhi¢t do clia vat sy cao hon
nhi¢t do diém suung cla tdc nhan sdy, néu ngude lai, hon nuede 10 tac
“nhén sdy s& ngung va thim vio vat sdy.

Trong giai doan sdy thit nhét, nhiét do coa vat sdy bang nhiét do
bay hoi cha nude. Tdc do bay hoi nude va nhigt do cha vat sdy la
khéng thay déi. Nhigt lugng tir tdc nhan sy truyén cho vat sy c4p hét
cho nude bay haoti:

q=aft—ty) (2-9)

Tir phuong trinh (2-5) va (2-9) ta ¢ thé thu dugce phuong trinh
(2-10), tir d6 giai thich anh hudng cha timg y&u t& dén t6c do sdy.

Trong giai doan thit nh4t, chil yéu 1am bay hoi nude tu do trong
vat sdy. Hoi bay lén tit bé mat vat sdy la hoi nude bao hoa, nhiét hos

hoi ding bing nhiét hod hoi cita nudc ty do. Vi vay phuong trinh
(2-10) dd don gian ho4 thanh (2-11):

dat
it aft, —t.)-c.p,.Ry yn
—= (2-10y
dr Po-Ry ot
dit a
—e—— (7 ! 2-11)
. p, R r, (=) (

trong da:
& - he 56 toa nhiét tir tic nhan sdy cho vat sdy;



1, - nhiét do tac nhan sdy;

t, - nhiét 3 bay hoi cla nudc;

r, - nhiét hod hoi caa nudc wr do;

i - 40 4m trung binh cha vat sdy;

r - thoi gian sdy.

D6 véi vat sdy khong co kich thude, & piai doan thé nhat cia
qué trinh sdy cac thong s6 & v& phai cha phuong trinh (2-11) 1a cac
hing s6. N&u vat sdy ¢6 co kich thude chdt it thi & va R, s8 thay doi
tang 1&n nhung ty sO caa chiing khong déi (a/R. = const}. Nhu vay cé
nghia la fﬂ‘— — consl . Vi vay giai doan thif nhat cOn duge got la gial

ut
doan t8c do sdy khong doi. t 1" A

P& c6 téc do sdy
khong déi, lugng dm da
bay hoi phai bang luong

W,
. : t’
dm sau bén trong truyén L
ra bé mat cha vat sdy. A

Néu din 4m khong kip . t=ftx)
bay hoi thi viing bay hoi

4m s& ldn sau vao phia

{am cta vat sfy. Khi d6 &

vat siy hinh thanh ba

vang c6 nhigt 4o khac trang vat séy.

nhau (hinh 2-1). Vung 4-ylng 4m; 2- viing bay hot;
3- vung kho.

k‘r

Hinh 2-1. Ving bay hol sdu vao

tam cha vat sy goi 1a
ving 4m, ving tiép theo
Ia ving bay hoi 4m, ving thif ba 1a ving sdy hoan thanh. Nhiét d¢
trong tmg cla timg viing thod mén didu kién sau:
(<t <ty (2-12)
Nhigt do cla ving khé chinh I3 nhiét do bé mat cha vat sy
(t=1,). Nhi¢t d ving hai bing nhigt do bay hoi (1, = ). Nhiét do cla
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viing 3 s& tang dén vi bang nhi¢t d¢ 14c nhan sdy (/3 = £). Vung 2 .
cang 14n sau vdo trong thi viing / co lai, ving 3 m& rong. Trong qua
trinh nay thi nhidt d trung binh clia vat sdy tang dan. Vi vy giai doan
nay goi 12 giai doan thif hai hay giai doan tang nhi¢t do cda qua trinh
sdly. )

Trong giai doan nay hi¢u (¢, — ;) gidm dén do ¢, tang didn dén
hiang 1. O viing 3 bt ddu bay hoi nude lign k€t nén r > r,.

Nhimg diéu ki¢n déu dan dén két qua lam giam du/dr, nén con
goi 12 giai doan gidm din toc do sily.

Tée do sdy khong déi & giai doan thit nhil, gidm dén O giai doan
thtt hai, bing khong khi qué trinh sdy hoan thanh. Két qui 12 40 4m
clia san phim sdy dat 46 8m céan béng voi tdc nhan sdy.

2.3. CAC DUONG CONG SAY VA TOC PO SAY

Duome cong biéu dién sy thay ddi do 4m cha vat sdly theo thoi

gian sy goi 1a dudng cong sdy:
u=1(7) (2-13)

Dang cia dudmg cong sdy phu thudc vio nhiéu y&u t6 nhu dang
lien két gilta nudc va vau sdy, hinh dédng, kich thude va dac tinh cua vat
sy, phuong phap va ch d¢ sdy. Dudng cong sdy 1a ham clia qud trich
sdy, vi vay tuy 1a & céc ch€ do sdy va phuong phip sy khéc nhau
nhung dang dudmg cong 13 twong tu.

Hinh 2-2 bi€u dién dudng cong sy khi sfy d6i lun vat sdy ¢6
kich thudc mong, & ché do sfy khong ddi (céc thong s8 cla téc nhan
sdy khong thay d6i).

Tir hinh 2-2 ta thdy, trong khodng thoi gian tir O - 7, 1 giai doan
ddu cha qué trinh sdy. Trong giai doan nay néu nhi¢t d¢ tic nhan sdy
¢ao hon nhiét do cha vat sdy (¢, > 1) thi dudng cong sdy 12 doan u,- A
(vat sdy bi d6t ndng), néu 7 > ¢, thi dudng cong sdy 1a 1y - A (var sdy
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duge 1lam ngudi).

| X7
N
UJ AN
A ft = const
tPt = consi

W= canst

%,
77 N R

: ] ] -
g 7 T 7

Hinh 2-2. Budng cong sy

Trong khodng thdi gian 7, - 7, 1a giai doan thit nhait cua qué trinh
sdy. TGc d6 sy trong giai doan nay 1a khong déi, nén né con duge got
1 giai doan sdy t6c do khong déi: (A - B).

du
——=1ga 2-13
dr B : ( )

Khi sy vat ¢6 kich thudc rét mong thi giai doan dau (i, - A) rat
ngén dén mitc ¢6 thé xem nhu giai doan sdy thi nhdt bét ddu tirkhi 7=
0.

Nguge lai khi sfy vat sdy c6 kich thuéc 1on (day), d0 dm thép-thi
giai doan sdy th¢ nhdt rdt ngin (doan A- B qua ngén) c6 thé bd qua,
khi d6 gan nhu chi c6 giai doan sdy thit hai (giai doan tdc do sdy gidm
dan). .

Trong khodng thdi gian 7, - 7, ta ¢

B _iea, (2-14)
dr
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Gi4 tri cita t6c do tinh tir (2-14) gidm ddn nén géc o, gidm dén
tr B - C. Pudng cong sdy tiém can v6i ham dm can bing «.. Day 13
giai doan sdy thi hai.

Piém B goi 14 didm chuyén tir giai doan sdy thir nhét sang giai
doan sdy thit hai. 1y, goi 12 do dm i3 han thir nhét cla vat sﬁy’, né néi
1en dac tinh clia vat siy va tdc nhan siy.

Pudtmg cong téc do sdy bidu didn quan hé pilta téc 4o sdy
(du/d7) vi ham dm « cla vat sdy:

du
AL P9 ' 2-15)
4, =) (2-15;

Pudng cong t6¢ do sdy thu duge tir viéc dao ham dudng cong
sdy theo thii gian.

Hinh 2-3 bidu dién dutmg cong tdc d¢ sdy phu thude vao ham
4m. Trong qua trinh sdy do ham d4m « gidm ddn nén dudmg cong 8¢ d¢
sdy bit dau 1l bén phdi chay sang trdi. T lic bat ddu sdy, 16¢ do sdy
tang manh va rdt nhanh dat dén gia tf 6n dinh cha giai doan sfy thi
nhit. Trong giai doan siy thit nhét, 16c d¢ sdy 1a khong d6i nén dudng
cong t6c do sdy chay song song v6i truc hoanh tir A dén B. Tir sau
diém B thi t6c do sdy giam din cho dén khong, Gng v&i d6 d4m cén
bing clia vat siy (). Dudng cong t6c do sdy trong giai doan thit hai
ndy phitc tap. N6 phy thugc vao cfu tric cia vat sdy, va dang lién ket
giita 4m v4i vat ch4t kho trong vat sdy. C6 sdu dang dudng cong t6c d¢
sy & giai doan thit hai (hinh 2-3 va 2-4).

‘Pudng / tmg véi sdy gidy va cactong mong, thé hién sy giam
tuyén tinh clia t6c do sdy vio ham 4m ». Pudng2 cong sang trdi, né
gidng v&i qué trinh sdy hang dét (vai, quén 4o0,...), da, mi soi, mi 6ng,
v.v, Budng 3 ing v6i qué trinh sdy vit lieu c6 tinh x6p. Dudng 4 giy
khic tai B’ ¢6 ham dm wg goi 12 ham dm (i han thé hai (161 han thd
nhit 1a #). Dudng ndy g vdi qud trinh sfy cat, phén hodc vat khic
trong ty. Dudng 5 dng vai sdy binh mi. Dudng 6 it gap.
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Hinh 2.3. Cac dang dulng cong Hinh 2-4. Cac dubing cong phirc tap
tdc db sdy cia 15c 06 séy.

Budmg cong sdy (hinh 2-2) va cdc dutmg cong téc do sdy (hinh
2-3 va 2-4) gidp ta tinh todn thiét k&€ hé thong sdy. Ching x4c dinh dic
tinh qua trinh, dong hoc tich 4m, thoi gian sdy. Ciing qua dé ching ta
biét dugc ciu tric clia vat siy, s(_r lién k&t 4m véi vat chét kho trong vat
sdy.

Céc dudng cong sdy (hinh 2-2) va dudng cong tdc d¢ sdy (hinh
2-3) diege xay dimg bing thye nghiém d6i v6i mot loai san phdm ndo
A6. Cic dudmng cong trén ciing ¢6 thé biéu di&n bang cdc phuong trinh
24n ding. D61 véi duimg cong t6c 46 sdy gidra hai giai doan ¢é phuong
trinh riéng.

Trong giai doan sdy thi nhét, do t6c do sdy 12 hing s6 N nén ta
dé dang lap phuong trinh sau:

U N = const {2-16)
dt

Diu trir thé hién su gidam dén ca ham dm » theo thdi gian sdy.
Néu xem thdi gian nung néng vat sdy 12 rdl ngén so vdi thii gian
cla giai doan sy thit nhdt vi tich phan phuong trinh (2-16)} o
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r=0dé&n 7, tach:

w-u=Nr (2-1N
trong dé&:

w=1g— N.T (2-18)

Phuong trinh (2-17) 14 pheong trinh doan dudmg cong 16¢ do sy
& giai doan thif nhat .

T&c do sdy N bing tang cua goc nghieng dudmg cong sdy (hinh
2-2) thue nghicm cho loai vat sdy cu thé nao 36, Khi khong 6 s6 Licu
thire nghi¢m thi N c6 thé tinh nhu sauw:

Vi trong giai doan thit nhdt, nhiét luong 1r t4c nhan sdy truyén
cho vat sy ding bang nhiét luong ¢fip cho lugnmg im bay hoi. nhiét do
vat siy khong ddi nén ta o6:

du

g=pHRor— = po-Ror N (2-19)
dr .
trong do:
q
N= 2-20)
p.Ror (
vi G =g s Dném
q
N=—""F- 2221
)00 'R\ ’ (
Phuong trinh dudng cong sdy c6 dang:
o=ty - Aw . (2-22)
p.R

g, 12 mat d¢ dong hoi nudGe tir bé mat vat sdy tod vao tdc nhdn
sdy hay con goi 1a cudng o sdy. Quan he¢ gitta ham dm va cudng do
sdy thé hién & phuong trinh sau: '
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du’ .
= ioo‘R\'_“_‘ (2'23)
dr
Cuimg do sdy g, 12 k&t qua clia qué trinh truyén nhiét va tryuén
im gifra tdc nhan sdy vi vat'sdy, nd phu thude vao bé mat vat sdy, phu
thudc vao nhiét d6 ¢, d6 4m (uong d6i ¢, 16¢ do w, cha tic nhan say.

du .
7z ! du

a7

U u—_
dv §
ar
P Hinh 2-5. Phuong phap dé thi

xac dinh hadm &m gid dinh
cubi giai doan sy thir nhét.
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Viéc xay dung phuong’ trinh cho doan dudng cong 16c do sdy &
giai doan sdy th& hai 12 twong d6i kho khan. Cé nhiéu hoe gia sir dung
phuong phép vat 1y d€ khéi quét thanh cic phuong trinh thuc nghigm
hoac bdn thyc nghi¢m LI mol vai s& liéu thuc nghiém. Sau day la
phuong phép cua Fisher.

Fisher thay dudng cong bing doan thang sao cho it sai s6t (hinh
2-5). :

Nhu vy cdc dudng cong dang 2, 3, 5 da dugc thay bing cdc
doan thing (wong (ng c6 géc nghiéng la ¥ khéc nhau.

Do céch thay nhu trén nén diém B da 13 thanh diém gid dinh B,
6 ham 4m 13 ag,. Khi &y phuong trinh dudmg 6¢c do sdy & giai doan
hai ¢é dang sau:

' du

—E::K@—HJ (2-24)

Tich phan phuong trinh (2-24) ta ¢6:

, —H

In= 2 “=Kg (2-25)
-,
trong dé6:
u— U, = (g — u)exp (—~K.7) (2-26)
K 12 hé s sdy:
K=tgy= (2-27)
g —H,

K c6 thé tra trén d6 thi thuc nghiém.

Trong qué trinh sdy, néu giai doan ddu ngdn thi c6 thé bd qua va
dung dudmg cong sdy tir diém A (hinh 2-2). V6i cing mét loai vat sdy
¢6 d6 4m ban ddu nhu nhau duge sy trong cdc ché dg sdy khic nhau
thi thu dugc dudng cong sdy cing dang nhung mitc do cong khdc nhau,
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thdi gian sdy ciing dai ngin Khéc nhau. Nhu vdy ché d6 sy anh hudng
14t 16n dén thoi gian sdy (hinh 2-6).

Tu¥ timg loai vat sdy ma chon ch& do siy phi h¢p thi mdi bao
ddm ch4t lugng ciia san phdm sdy. Che do sy doi huu duge thé hién &
chc thong sO cla tac nhén sdy (4, @, w,). Ching han véi théc c6 do 4m
ban ddu W % cao dem sdy véi ché do ¢ cao, @ thap, w, 16n s& lam gao
nét, théc gidng cé do nay mam kém.

pr¥

1%

g

—_— T ¢ Pﬁ)
Hinh 2-6_ Biting cong sdy vdi cac ché d6 séy khéc nhau

Trong sdy d6i luu thi nhiet d9 cha vat sy dugc quyét dinh bdi
nhiét do cua tdc nhan sdy. Trong qua trinh sdy, nhigt do cla val sdy
tang nhanh & giai doan ddu, khong d6i & giai doan thit nhdl, tang dén &
giai doan thit hai dén bang nhiét do tdc nhan sdy (d0i vai vat sdy
mdng, ch€ 46 sdy nhe). Pdi vdi vat sy cd kich thude 16n (hodc x&p 1op
diy) thi nhiét do bé mit v & tam Khdc nhau. Nhié¢t 40 bé mat vat sdy
tang nhanh vi bing nhiét d6 bay hai clia 4m (nudc) ¢, va bing nhiét do
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bau ud 1, clia tdc nhan say.
r
In=h=ty=1I— Llw (2-28)
a
t,, - nhigt dé bé mat clia vt sdy;
fe, 1 - mhiét O bay hoi, nhi¢t hod hoi clia 4m (nuée trong vat
say);

fo Iy - nhiét dg, nhigt do bau udt cla tic nhan siy;

@ - hé 58 tod nhigt tir téc nhan sdy dén vat sdy:

¢\, - cuong do siv;

t - nhiét d6 cua vat say.

Nhiét d9 trung binh giita bé mat va tam vat sdy la ¢, duge thé
hién & bat dang thiic sau:

Lzty>t >t Khir<i,
L >l >t,<r khit>y,

O giai doan sdy thit nhat (t6c do sdy khong doi) ta co bat ding

thirc sau:
tt >IM=rm2£tb'
Trong giai doan sdy thit hai s& 12 bat déng thitc sau:
W2l >ty 21y
Pén cudi qud trinh sdy ta cé:
ltm = lrEb = rI

Hinh 2-7 biéu dién quan h¢ gita nhiét d9 ctia vat sdy va ham 4m
trung binh clta né trong sudt qué trinh siy. budmg nét lién 12 nhigt do
bé mat, dudng nét dit doan 13 nhiét d6 tam coa vat sdy. Diém B la k&
thic giat doan sdy thit nhdt va bit diu giar doan sdy thif hai. Pi€m B' la
lic nhi¢t d6 bé mat va tam var sdy bing nhau. Hinh 2-7a {ing v&i sdy

Vit sdy mong va co ngdét con hinh 2-7b tmg véi vat sdy day vi khong
Co ngot,



1 1T £y

Hinh 2-7_ C4c dudng cong nhigl dp cda vat sdy.

a} voi vt s§y méng va co ngét.

b) vai vat sdy day va khdng co ngot (khéng giam kich thuoc).

2.4. THOI GIAN SAY

Thai gian sdy k¢ hiéu 4 1, n6 12 thong s6 quan trong d¢ tinh
thi€t k&€ he th6ng may sdy:

r=n+n (2-29)

7, .- thoi gian sdy ctia gial doan thit nhat, giai doan thi hai.

Thai gian sdy c6 thé suy ra tir phuong trinh dudmg cong t5c do
sdy O ca hai giai doan, xem phuong trinh (2-19) va (2-25).

Ta ciing ¢& thé tinh thi gian sdy theo phuong phdp ciia
A.V.Likov nhir sau:

iy — iy 1 H—H
T= - — In < (2-30)
N YNy —u
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V&i x (g, - #,) = 1 va cédc diéu Kign sau:

Hy— Up Mg~ He My — W, Ug— He 1

N N T N T N xN
ta thu duge phuong trinh (2-31):

by — U,

T=TN '}_17\7{1+1n[-\'(u—uc)l} (2-31)

trong do:
i, 1y 1, - ham dm clia vat sdy & thii diém bit k¥, ham d4m ddu,
ham dm can bing;
iy, - ham 4m gia dinh cta vat sdy (hinh 2-5);
N - t8c do sy cua giai doan thd nhat;
x - h¢ sd tuong d6i giita hé s6 sdy K va t6c do sdy N:

K__1 (2-32)

V=— =

N uy —u,

Thisi gian sdy con 6 thé tinh theo phuong phdp cha nhiéu tac
gia khdc nhau, xem tai li¢u tham khao {1].

Tot nhit 13 véi mdi loai vat sy, ta tién hanh sdy thi nghi¢m &
ché do thich hgp dé xdc dinh thdi gian sy, tlr d6 tinh thi¢t k& he thdng
mdy sy thyc 1€ cho sin xudt.
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Chuong IH1

Cong nghé say

Cong nghé néi chung 1a mot khoa hoc trong san xudt. No bao
g6m hang loat qué trinh don gian va phiic tap tadc dong lén nguyén lidu
han ddu nao d6 do thi duge sdn phdm cudi cong theo ¥ muon. Lua
chon cong nghé sin xudt 101 s& thu duge san phim <6 chit lugng cao
va gi4 thanh ha.

Cong nghé sdy ta qud trinh 1am gidm 4m trong vat 4m dén do 4m
mong mudn. Vat dm trude khi dem sdy thudng c6 ngudn gdc thuc vat,
dong vat, khodng vat. San pham say duge dem su dung ngay, dem bao
quan hoge mdi 1a ban thanh pham clia cong nghé nao do.

Lua chon cong ngh¢ sdy phéi dua trén tinh chat vat am trudc,
trong khi sdy va san phdm sdy. D€ lua chon cong nghé sdy cho mdbi
loai san phdm ta dva trén nhimg kinh nghlém lau d&i cha nhan loai
dudi su chi dao clia cdc 1y thuyét vé sy vid nhimg k& qua thuc
nghiém, nhifg ti¢n bo khoa hoc k§ thuat lién quan dén qud trinh siy.

3.1. NHONG TINH CHAT CONG NGHE CUA CAC SAN PHAM
THUC PHAM LA DOI TUUNG SAY

Cic san phdm thue phdm c6 ngudn géc thye vat, dong vat hay
khodng vat, vi vay mdi leai ¢6 nhitng dic tinh rieng. M&i loai cu thé
déu ¢6 céc thong sd riéng nhie hod 1§, co Iy, nhigt vat 1y, dién vai ly,
hod hoc, sinh hoe v.v. Ching duge goi 12 nhitng tinh chit cong nghé
clia vat liéu sdy (vat say). Tét ca cdc tinh chit trén déu chiu dung céc
sy thay ddi, nhat 1a thay d6i dm dudi téc dung cla nhiét trong qud
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trinh s&y. San phdm sdy cang gilt nguyén nhitg tinh chdt ban ddu hoac
tang cudmg tinh cht t6t ndo d6 thi cong nghé sdy da lya chon la phi
hop.

Tit ¢ céc san phim thuc phim déu c6 tinh keo, x8p - mao dan.

Trong qud trinh sdy, cdc sin phdm thyc phdm mal di phdn 16n
lugng 4m (¢S khi dén 80% hodc 90%) cha ching c6 thé dan t6i 1am
gidm chat lugng. Sy truyén 4m, bay hoi dm 1én (16c 40 sy cao) va
khong doéng déu s& lam cong vénh, ndt v3 san phim. Khi nhiét do sdy
qué cao & lam cho caramen hod duomg, su hoat dong cia cdc enzim
lam 16i mau san pham. M&i loai san phdm déu quy dinh mot nhiét 4o
sdy cao nhdt goi 12 nhigt 4o sdy 161 da cho phép (). Thudmg chon
nhiét 4o vat sdy trong qué trinh sdy nho hon 7.,

Sy céc loai hat gidng cdn chon nhiét do thdp, 16¢ do sdy khOng
16n dé bio vé mim hat. Théc thuong phdm ciing khong duge siy &
nhiét do cao, té¢ do 16n, vi nhu vay s& lam gao bi nat khi ché bién.

Do 4m clia san phdm sfy dugc quy dinh phy thu¢c vao phuong
phdp bao quan, thoi gian bdo quén hodc cong nghe ché bién tifp theo.
Mot s6 san phidm thyc phdm ddi hoi sdy dén do 4m phd hop. Sy kiét
4 s& 1am cho mot s6 chdt hoat tinh sinh hoc mét kha néng phuc héi.
sdy kiét 4m trong sdy thang hoa 1am phd v todn ven cua 16p phin 1L
bé mat, din t6i 1am gidm thdi gian bao quan b tic dung cia moi
trudmg.

Sdy d&n 49 dm cdn cao hon do dm yeu cdu ciing khong duye.
Diéu kién co ban dé bio quan san phim sy trong moi tnmg khong
khi 1a do 4m cila né phii thdp hon do 4m can bing phu thuge vao do
4m tuwong d&i @ clia khong khi c6 gi4 tri han ch¢ sy phat trién ca ndm
m6c hay cdc vi sinh vat néi chung. Gidi han dudi ciia do dm khong khi
481 v su sinh s6i cla cdc lowi nhu sau:

N4m mdc: o=47%
Ndm men: @ = 88%
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Thutc sit tring: @ = 93%
Cac vi sinh vat : g = 69%

Khi chon do 4m ciia san phim sdy cling ¢dn chi § dén viéc han
ché 16i da hoat dong cda cdc enzym lam (51 miu san phéam.

Chat lugng céia mot s¢ sin pham thyc phdm con 13 mau sdc va
huong vi. C6 nhitng loai sau khi sdy cang gi¥f nguyen duge miu séc,
huong vi ban diu cang t0t, song lai c6 thit cdn cé may sic dac trung
méi sau khi sdy nhu: thudc 14, ca phe. ca cao. Sy thay d6i mau gén lién
véi su thay déi hod hoc dudi tac Lt

2
dung kéo dai cua nhiét. Nhidt /
do cao, tGc ug sdy 16n lam bay :

hoi nhiéu huong déc inmng cua e [ P

ZQ .
san pham. ? //,_L///
{os {

Tinh chét cong nghé quan i

trong khéc cBia sin phdm sdy 12 ! 3
sy co kich thudc. log ”//—i

finh 3-1 bidu dién sy } N
thay ddi kich thuéc ctia san U 7
phim sdy trong qud trinh sfy.  Hinh3-1.Cécdang thay d8i kich thudc
Hiu h&t cic san phﬁm thie ciia val s8y trong qua trinh sy

phim khi sfy cé quan h¢ gilra
Kich thude / va ham 4m « 13 tuyén tinh (dudng /). Dudng 2 cho ta thdy
cdc vat sdy co kich thude tuyén tinh trong giai doan sy thir nhit, va
khong co kich thude trong giai doan sdy thit hai. Dutng 3 thi nguge lai
so v&i dudng 2.

Bing nhimg khao sat thyc nghiém, ngudi ta chitng minh duge su
co kich thude ciia vat sdy trong qua trinh sdy la tuyén tinh:

=11+ a.u) G-

trong do:
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{,- kich thude khi ham dm 1 =0, vdi dudng [ va 3 hinh 3-1 thi ta
cd:

{.., 1.5 - kich thudc that, cdn [, 1a kich thude ¢6 diéu kién;
- h¢ s6 co kich thude.

/ l d."
o = = 32y
I 1" :’ din (
Y nghta vat }¥ cla ¢ & sy thay d6i tuong d6i cha kich thude so
v thay d6i mat dom vi ham am.
Phuong tiinh (3-1) phit hgp véi qué tinh sdy nhe, khi qud trinh
sdy vdi cudmg do manh thi quan he gitra [ = f(tr) dugc thé hién nhy sau:
{=1 (1 +aun (3-3)
trong do:
#1- hé s6 phu thude vao dang vat sdy;
o', - hé s6 co kich thude tinh theo ham dm trung binh.
Sy thay déi kich thude cia vat sdy c6 thé tinh thong qua h¢ s6 co
kich thudc tuong doi i
[

A== (3-4)

trong dd:
{,, I - kich thuéc dai cha vat trude va sau khi sdy.
Quan hé giira ¢, va & thé hi¢n & quan hé sau day:

ey

o= ——"——— 3-5

YU, -8 )

Sy thay ddi kich thude dai ciing 1am thay déi thé tich cua vat
=V (L +a) (3-6)
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trohg dé:
¢/_ - thé tich cha chil kho tuyét ddi trong vat say;
@, - he s6 co thé tich:
Iodv
o= —— )
V. du
Tuong tu (a ¢6 hé sO co {hé tich tuong ddi 6,
V=V

. = i 3-8)
- (

trong dé:

a=———7" (3-9)
(u, —uy)— 0.4

Bing nhiéu sd ligu thuc nghiem vdi céc loal vat sdy khédc nhau,

ngudi ta fim duge quan hé giita @, va @, nhu sau:
a.=3o (3-1)

Trong trudng hop vat sdy c6 kich thude déng ké va 4m phan bd
khong déu, dudi thc dung ctia trudng nhigt do manh s& lam cho san
phém sy bi cong vénh, nit v3 ra, do su co kich thudc gifta céc vung
trong vat sdy khdc nhau gay ra fng suat 16n hon lyc lién k&t cia cdc
phdn ti trong vat sdy..

Can ci vao tinh chat cong nghé clia vat sy, ngudi ta phan tich
va luya chon duge phuong thic va ché 80 sdy i wu, tinh h¢ thdng sdy
~ phit hgp c6 thé thu duge san phdm sdy c6 nang sudt cao, chit lugng 6t
va gid thanh ha. '

3.2. LUA CHON PHUONG PHAP VA CHE PO SAY

Khi ndi: ché do sdy 15t nhdt, phuong phép sdy phit hop nhit
trong hé thong mdy sdy hién dai nhét, chi diing cho timg loai san phdm
sdy cy thé. Mbi loai vat sdy ddi hoi phuong phép va ché do sdy riéng.
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Cin cif vao dac diém cdu tao cla vau sdy, ch&t lugng san phdm
sdy ma chon ché do va phuong phép sy t6i wu. Can cif vao nang sudt,
hieu qué kinh t€ ma lua chon, thiét k€ va ch€ tao hé thong sdy phi hop.

Chéng han dé thu duge sita bot gdy, ta ding phuong phép sdy
phun sira twoi di tach bo. D& sdy céc loal hat c6 th¢ ding nhiéu
phuong phép, nhung (6t hon ca 1a trong thap sdy tudn hoan hat v.v.

Hé thong may sdy cdn ddp ting cdc yéu cu sau:

- Dép Ung cc thong sG cha ch& do sdy yéu cdu dé thu duge san
pham sdy nhu ¥ mudn.

- C6 c4c chi s6 kinh 1€ k§ thuat cao nhu: tiéu t6n il
nhién lidu, nang lugng dién trén m3i don vi san phdm hay trén méi
kg 4m bay hoi; nang sudt rieng theo dign tich hodc thé tich bubng sdy
phéi 16n; it lao dng phuc vu.

- Mirc d0 co gidi hod va ty dong hod cao.
_ Gi4 thanh ha; l4p dat, van hanh, sira chita d&, wéi tho cao.

_ C6 thé sy mot vai loai vat sdy c6 kich thudc v tinh chit gén
nhau.
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Chuong IV
Say doi luu

Sdy d6i luu la ding khong khf néng hoac khéi 10 lam tac nhan
sdy o6 nhiét do, do dm, 8¢ d6 (,, ¢, w,) phi hgp, chuyén dong chay
trim l&n vat sdy lam cho dm (nude) trong vat sdy bay hoi réi di theo
tc nhan s&y. Sau thoi gian sdy ndo d6 ta thu-duge san phim sdy ¢6 do
im theo yéu cdu. Sdy d&i luu c6 thé thyc hién theo mé (gi4n doan) hay
lien tuc. Hinh 4-1 thé hién so d6 nguyén 1y sdy d6i luu bang khong Khi
néng. Quat / hit khong khi ngoai trdi ddy qua caloriphe 2 dé duge
nung ndéng thanh tic nhan sdy réi di vio budng sdy 3, chdy trim qua
cAc vat sdy dat trong budng, 1am dm trong vat sdy bay hoi roi cuon
theo ra cira thai. '

San phim sdy c6 thé 14y ra khdi budng sdy theo mé hoic lién tuc
tuong tng véi nap vao. Caloriphe 2 d6t néng khong khi c¢6 thé 1a loai
caloriphe dién, caloriphe hol nudc v..v.

W,

6,!,1}, d;
Gy, B o

Hinh 4-1. So dé hé thong s&y d6i hu.
1-quat, 2- caleriphe, 3-buéng s4y.
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Hinh 4-1 chi 12 so 46 nguyén 1y sdy d6i luu, k&t cdu thuc cia he
thOng rét da dang, phy thudc vao rét nhiéu yéu t6.

4.1. DAC TINH CHUNG VA PHAN LOAI CAC HE THONG
SAY POI LLUT

D¢ phan loai cdc hé thdng say ddi luu ngudd ta dua vao nhimg
y€u 13 sau: ch& do lam vige, dang nguyeén lidu dem sy (vat sdy), kidu
cich gia nhigt cho tic nhan sdy, dang d@ luu 14c nhan sdy, chiéu
chuyén dong cia tac nhan sdy vi vat sdy, cich didu chinh t4c nhan
sdy, so d6 lam viée cua hé théng sdy, ciu triic budng sdy hoac him
sdy.

4.1.1. Ché d¢ lam viéc cua hé thing say dai luu

H¢ thong sdy ddi luu ¢6 thé 1am viée gidn doan theo chu ki hay
lam vige lign tyc,

Say gidn doan cé nhitng wu nhuge diém nhu sau: don gian, dé
ché tao, dé van hanh, viéc nap nguyén liéu va 14y san phém theo mé,
vat sdy dugc phan bS8 déu va dat tinh trong khong gian budng sdy dé
dang, cé thé sdy cdc nguyén liéu khéc nhau, gid thanh ha. Nhuoe diém
1a nang sudt thip, 16n nhiéu nang lugng, mic do co gidi hod va tr dong
hoé thap, qud trinh sdy khong ddng déu.

" Sdy theo chu k¥ l1a sau mdi khodng thdi gian bing nhau s& nap
vao bubng sdy mot lugng vat sdy nhdt dinh, ddng thisi 14y ra lugng sén
phim tuong tng. Chidu chuyén d¢ng cha vat sfy va téc nhan sdy Ia
nguge nhau.

Sdy lién tuc la vat sdy lién tyc nap vao va san phim sdy lién tuc
14y ra khoi budng say.

Sy theo chu ky va fién tuc ¢6 nhiéu wu diém nhu nang sudt cao,
chdt lugng déng déu, 16n {t nang lugng, mic do co gisi hoa va tr dong
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hoa cao. Nhuge diém 12 gid- thanh clia hé thong sdy cao, ngudi van
hanh phai ¢6 trinh d cao hon, khong sdy duge céc loai vat sdy khic
nhau.

4.1.2, Dang vat say

Vat ligu dem sy ¢6 cdc dang: hat, manh, 14, rén xép 1dp: dang
bot; dang kem; dung dich. ’

Cin cif vio dang vt sy ngudi (a lya chon hé thong sy phu hgp.

Vat sdy c6 dang manh dinh hinh, thai ndt, cit doan, thutmg xép
16p trén cic khay dat trén cic ting khung c§ dinh, dat trén khung treo
di dong, x&p trén xe gdng dé sdy trong bubng siy hodc hdm bang
khong khi néng hoac khdéi 10.

Vit sdy dang hat hoac gdn véi dang hat thudmg sdy ddi lvu trén
khay cd dinh, trén bang tai, vit tai, roi ty do, thing quay, thdp tuén
hoan hat, ting s6i, dong luu dong.

Vit sdy dang bot, hat nhd thudng sdy bing dong lwu dong (vat
sfy cing chuyén dong trong Ong sdy vdi tdc nhan siy).

Vit sy dang bot nhio (kem) dugc sdy trén khay c6 dinh, trén
bang tai, vit tai bing tang c6 roto canh ddo, vat dém 1dng s0i (ding céc
qua cdu nhé cho dinh bot nhio roi sdy ting s6i), trén tang, trén phim.

Dung dich dugc sdy phun 14 t6t nhit, ciing c6 thé sfy bang tang
quay.

4.1.3. Can c\t viio 4p suét trong budng sdy

Thudng 4p dung cho sy chan khong nhu sdy thang hoa ching
han. S8y chan khong bio dém vé sinh, nhiét do sdy khong cao, vit siy
khong bi oxy ho4, chat lugng san phdm sdy cao, gid thanh ciing cao do
hé thdng dat.



4.1.4. Theo cach nung néng khong khi thanh tic nhan say

Pé nung néng khong khi ta ¢6 nhiu cdch véi cdc ngudn nhiét

khac nhau nhir: hol nude ndng 14y tir 16 hoi thong qua caloriphe,
dién, bing hoi dot, bang ddu FO, bang than, cui.

Mudn nung néng khéng khi 1en 120°C dén 150°C ta ¢6 thé ding
hoi nuéc néng c6 4p sudt tir 3 kG/em® dén 7 kG/em® (tir 0.3 MPa dén
0,7 MPa).

Mudn ¢6 khong khi dat nhiét d¢ cao hon 150°C, ngudi ta dung
caloriphe khi d&t, khéi 1. Vai dién nang chi nén diing trong phong thi
nghiém vi dit.

Né&u vat sdy c6 thé tryc ti€p ti€p xdc vai khi nong (khéi 10) thi
nhiét d9 sfly c6 thé nang l1én dén 800°C hay 1000°C (sdy vat liéu xay
dyng).

Khi ding chdt 10ng néng dé sdy ngudi ta hay goi 1a rdn hodc
chién thye phdm trong ddu, mé an dugc.

4,1.5. Can cit vao chuyén dong ciia tic nhan siy

Néu khong khi néng déi lwu qua vat sy mot cdch ty nhien thi
toc d6 chi dat khoang 0,7 m/s, khang &p dung mdy vi thdi gian sdy kéo
dai.

Dé€ giam thoi gian sdy ta phai tang t6c 40 tac nhan sdy bang hé
thdng quat ly tam hay huéng truc.

Say nguge chidu thudng dp dung cho cdc vat sdy v6i thanh phim
khong duge cong vénh, nt vd. Tac nhan sdy chuyén dong nguge véi
dong vat sdy.

Sdy cliing chiéu cling duge dp dung nhiéu trong thuc t€. Phuong
phéap nay ¢S cudng do cao, thdi gian sdy giam, san phdm ra khoi him
di nguoi, kinh t& hon, 4p dung cho cdc san phdm khong cén dé ¥ 16
cong vénh, nit va.
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4.1.6. Can cit theo so do lam viéc
Theo so d6 1am viéc ciia he théng sy ta c6: sdy khong hoi luu,

héi luu mot phén hay toan b khi thai, sfy ¢ gia nhiét b6 sung téc
nhan sdy, sdy cd diéu chinh nhiét do tAc nhén sdy.

4.1.7. Cin cif vao cau tric buong siy

Tir cfu tric budng sdy ta cé: th sdy, budng sdy, hém sy c6 xe
treo hodc xe godng, sdy bang tai, vit tdi, thing quay, sdy dng thiy luc,
sdy phun, sdy tdng soi, sy thang hoa, sdy rang, sy ran, sily chién.

4.2. TINH TOAN HE THONG SAY POI LUU

4.2.1. Phuong phap tao dung hé thong say

Pé tao dyng dugc hé th6ng sy phd hgp, ta phai dua vao rél
nhiéu y&u t& nhu vat sdy, tdc nhan sdy, nang sudt va chat lugng san
phdm sdy, cfu tric he théng sy, ch€ do sdy, phuong phép van chuyén
vt sdy trong bubng sdy, nguén nang lugng cdp cho hé théng sdy, mic
40 co gidi hda va ty dong hod v.v.

Can cit viio c4c sO lieu di cho ta tién hanh cdc budc nhu sau:
a) Lua chon kiéu va so d6 hé théng sy
b) Tinh thi&t k€& bubng sdy:

- X4c dinh khéi lugng nude bay hoi tir vét sdy theo nang sudt da
cho.

- Tinh kich thudc bubng (hdm) sfy bao gém: dai, rong, cac va
vat lieu cfu tao nén budng sdy.

- Tinh kh6i luong tac nhan cdn thiét phéi chay qua budng sdy.
- Tinh tén thé4t nhigt.

- X4c dinh qud trinh sy thuc t€ trén do thi [-d cha khong khi.
- Tinh nhiét lugng tiéu t6n che qua trinh sdy.
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¢) Chon mua ho#c thiét k& ché tao caloriphe

d) Xac dinh Kich thude clla cdc tuyén Gng din 14c nhan sa') xdc
dinh tong tén tht trd tuc dudng dng.

e) Chon mua hoic thi€l k€ ché tao quat, chon dong co cé cong
sufit va vong quay phit hop.

£} Tinh K&t cdu chiu lue cho budng hodc todn bo hé thing say.

h) Tinh h¢ thdng van chuyén gém: dua vat siy vio buéng say,
van chuyén vat sdy trong budng sdy va ldy san phim.

) Xdc dinh cde chi tiéu nang lugng v vat tu ticu hao trén mdi
kg san phdm hay trén mot kg 4m bay hei.

4.2.2. Tinh lugng am bay hoi

Sau khi sdy thi khéi lugng cla vit sdy giam di. Néu xem khéi
lugng chat Kho tuyet d6i trong vat sdy la khong d6i thi phdn khéi
lugng giam di clia vt sdy ding bang lugng nude dd bay hoi la AU:

Al =m -, | (4-1)
trong dé:
m, nr - khot lugng clia vat sdy trude va sau khi sdy:
Bl = g+ o
Hiy = Mg+ NN, 4-2)
my - khéi lugng chat kho;
w,w; - 40 m cha vat sdy trudc, sau khi sdy.
trong dé:
m 1=-w,

m. l-w

Khéi lugng m,, m, cling c6 thé tinh duge thong qua ham 4m cia
val sdy trude va sau khi sdy 14, i
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my=my (1l +uy)

my=mg (1 + i)

trong do:

nm, l+u
n, l4u,

Tir cong thire (4-1) ta thu dugc:

!, n
Alt =ml(l—”—“)= m;(“"‘—“
m, ",

Thay céc gid tri m,, m1, i (4-2), (4-3) vdo (4-4) ta cé:

, W= W W, —w,
AU =m ——2t =, —1—2
1—w, 1=-w,
u, — it T
Al = pr, ==, —
1+ &, P+,

(4-3)

(4-4)

(4-5)

(4-6)

Khéi lugng cla vat sy trude va sau khi sdy duge tinh nhu sau:

- W, L+

My =M, ~=m,
- W, b+ 1,
1—w, l+u,

M. =nny = n!l
1-w, 1+,

i, ciing chinh ta kh6i luong san phim sdy.

4-7)

(4-8)

Khét lugng m,, m, duge tinh theo cong thirc (4-7) va (4-8) voi

didu kién m, = const.

Trong thue t& qué trinh sdy ¢6 16n théat vat chat kho tuyét ddi

trong san phidm sdy. Luong tén that chdt kho phy thudc vao sin phdm
sdy {c6 dé bi cudn theo tdc nhan say hay khong), phu thudgc ché do
sdy, hé théng siy. Néu tinh dén t6n thét thi m,, m, duge tinh nhu sau:



trong do

£- hé s6 10n thilt kho, gid tri cia nd phai 16n hon 0,95.

4.2.3. Xdc dinh cic kich thudc co ban ciia budng say

Kich thudc rong, cao, dai cta bubng sdy phy thude vao kich cd
ciia vat sdy, thoi gian sdy va nang suft clia budng sdy ciing nhu kich
thudc ctia phuong 1ién mang vat sdy (phuong ti¢n van chuyén). Vat sdy
va phuong tién mang né duge sip x€p trong budng sdy sao cho tac
nhan sfy chay trim déu len moi vat sdy trong khép khong gian cia
bubng sdy. C6 nhut vy mdi bio ddm sy dong déu cla san pham sdy.

Khéi lugng m ctia vat sdy cé trong budng sdy duge tinh theo
phuong trinh (4-9).

I tm, (4-9)
2

7 - thin gian sdy.

Vi bubng sdy gidn doan thi céc kich thude chia n6 duge tinh chi
phu thugc vao khéi lugng m cia mot mé va kich thude bo phin x&p
vat séy. _

Né&u budng sy 1am vigc licn tyc, vat sdy duge sdp x&p trén xe
gdng thi s6 xe godng duge tinh nhu sau:

m,

7=— 4-1
m

T

trong do:
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7 - 86 x¢ vio hodc ra khdi budng siy trong mdi gid;

m, - khéi lugng vat sdy dua vao bubng sdy mdi gids, kg/h;

m, - khoi lugng vat sdy xCp trén mbi xe, kg/xe.

SG xe gdng (hodc X¢ treo) 16n tai trong budng sy la n:

i = z.7(chige) (4-11)

trong do:

r - thii gian sdy, gidv (h).

Nhir vay kich thude budng say phu' thude vao kich thude xe
podng, 8 tugng xe (i lay 5@ chan).

Trudmg hop sy bang ti thi chiéu dai bang L, duge tinh nhu sau:

L,= Xz (m) (4-12)

",

trong dé:
m - nang sudt sdy, kg/h;
m, - khoi lugng vat sdy nap trén mbi mét bang, kg/m;
r - thoi gian sdy, h.
Téc do bang tai 1a W, duge tinh nhu saw:
L

W, = —, m/h (4-13)
T

T6e do W, duge diing dé tinh bo truyén dong.
P6i vdi cdc mdy sy tang quay, sdy phun, say thap lam vigc lien
tyc thi c4c kich thudce ciia chiing duge xdc dinh trén € s& khoi lugng

4m bay hoi trén mot mét khai dung tich hay trén mot met vuong cua
budng sy 12 Ay va Ap trong moi glay

!
A, =%— , kg/m’.s (4-14)
/ .
A, =-A; ,kg/mv'.s 4-15)
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trong dé:

V' - dung tich buéng sdy, m*;

F - bé mat 1am viéc cia budng sdy, m®

AL/ - lugng 4m (nudc) bay hoi, kg/s.

Cac gid tri cla Ay, A 14y tir thue nghiem d6i véi vat sy cu thé
va che d0 sdy phit hop, hodc 14y theo gid tri cla loai vat sdy gén giGng
nhau di ¢6 thye nghiém.

4.2.4. Tinh lugng khong khi cin thiét cho qud trinh say

Dé xac dinh duge lugng khong khi cdn thigt cho mal qua trinh
sdy doi luu ngudi ta thiét 1ap phwong trinh can bdng vit chidt cho
budng sy (hinh 4-1)

mwy+ Gd, = maws + Guds (4-16)
trong dé:

nn, mi; - khéi lugng clia vat sdy di vao, va san phim sdy di ra:

Wy, ws - d6 dm ciia vat sdy, sin phdm sy;

d,, d,- hAm dm cla khong khf vao, ra;

Gy, G, - khéi lugng khong khi vio, ra.

Tir déng thitc (4-16) ta c6;

mwy - = Ghda- G d, (4-17

NEu bd qua tdn thdt khong khi tai bubng sdy ta cé:

G, =G.=G,=G
hon nita: my wy - v, = AU

Thay cdc gid tri trén vao (4-17) ta ¢6:

G (ch-d)y = AU (4-18)
AU
h ' G = 4'!9)
” d, ~d, (

Bem chia G cho AU/ ta thu duge luong khong khi khé cdn cho
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mbi kg dm bay hoi Khoi vat sdy:
.G 1
Al d, —d,

; (4-20)

G' goi 12 lugng khong khi kho tiéu t6n riéng dé 13m bay hai mét
ke nude (kg.K.K/kg.dm bay hoi).

Khong khi di qua caloriph¢, ham dm ctia nd khong thay déi:
d,=d, néntaco:

Gl=—1 (@-21)
d, —d,

Tir phuong trinh (4-21) ta thdy, G’ phu thudc vio gié tri cia ham
4m trudc caloriphe va sau budng sdy. d; duge xdc dinh phu thudc vao
t, va @, sao cho san phim sfy dat do &m yeu cdu va khong vugt qud
nhiét do cho phép. Nhu vay G' chi yéu phu thude vao d,. N&u d, o6 gid
tri 16n thi lugng khong Khi G' i6n lén va nguge lai.

Nhitng viing ¢& khi hau nong dm thi G 1dn.

G, 1a khoi lugng khong khi ma quat phai hdt va ddy qua

caloriphe vao budng sdy (hinh 4 - 1). Tr G, ta tinh duge thé tich V

V,= G, . (4-22)
pD

o, - khoi luong riéng ciia khong khi ngoai tro;
G, =G - v&i qué trinh sdy khong hoi luu khi thai.

Trudmg hop quat dat sau caloriphe thi né phdi hit thé tich la
V', >V, vi nhiet d¢ tang 1am khdi luong riéng gidm.

4.2.5. Tinh todn nhiét hé thong sdy

DE tinh todn nhiét hé thong sdy d6i luu ta dua vao céc phuong
winh can bing nang lugng. Nhu vay v6i qud trinh sfy trong hé thing
sfy xdc dinh thi 16ng nhi¢t lugng mang vao bing téng nhigt lugng
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mang ra (hinh 4-2).

Hinh 4 - 2.50 d6 can bang nhiét lugng cho hé thong sdy d6i hiu bang

khong khi kho néng.
1_quat, 2-caloriphe; 4-bubng sy

Tir hinh 4-2 ta thiét lap duge phuong trinh can bing nhigt sau
day: _

G.}’Q+QK-|nmlClt1+m'1("1t'1+Qh:G.Jt';-i-QTﬂw;(T;!z+m':C";I’1 (4-23)
trong do:

G.I, - nhiét lugng do khong khi mang vao;

Q. - nhiét lugng do caloriphe cap;

m,C,t; - nhiét luong do vat sdy 4m mang vao;

m’,C"\t’, - nhiét lugng do phuong tign van chuyén mang vao;

Q, - nhigt lugng bé sung (néu o)

G.1. - nhigt lugng khi thai mang 183

m,C+t - nhigt lugng do san phdm mang ra;

0, - nhiét lugng ton that qua vach buéng siy;

m,C's - phigt lugng do phuong tién van chuyén mang ra
(mhy=m, (= ')

Nhiét lugng do vat siy 4m mang vao cling ¢0 thé tinh thong theo
phuong trinh (4-24) saw:
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n,C ity = m,Caty + AUC Lty (4-24)

trong do:

AU/ - lugng nudce cé trong my, s& bay hai khi sdy;

C, - nhiét dung riéng cta nudc

Tir (4-23) va(4-24) ta thu dugc (4-25):

OGO, o Ot Q- QeCoaUt, - (425)

Pem chia hai vé cia (4-25) cho AU ta ¢6 gy 12 nang lugng can
cung cho hé théng sy d6i luu tinh trén mot kg 4m bay hai:

dx :G’U: - Io)+ ”i«;g: {0 _rl)“’ m‘;((,:l (I'C _'f"I Yt gt s ‘C"h
(4-26)
Ta dat:
m,C, _
Al (tl - )“ q s
Tir (4-26) ta thu duge (4-27):
ge=G.— L)+ gt gt dr— G C 4 (427)
gx= G- ) + Zg - g,— Ciy (4-28)
trong do:
2= Gt gt gr |
=G (L~ 1)) = & @
A=q+Cli—Zq (4-30)

_ Khi tinh can bang nhiét cho riéng caloriphe (xem nhu khong c6
t&n thél nhiét) ta cé:
gx =G - L) }
Ok= GU, - 1)
Thay g tir (4-31) vao (4-29) tacé:

(4-31)
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A
!2 =1| +E

Phuomg trinh {4-33) bicu hi¢n sy thay ddi entanpi ciia tdc nhan
sdy khi di qua budng sdy. Tir (4-33) va (4-21) ta cé:
-1

d, —d, B

(4-34)

Khi A > 0 thi g, + Cyt, > Zg, nghia 1a entanpi cua tdc nhan sdy
ting khi sfly; khi A < O thi nguge lat. Trong quéd trinh sdy thuc (€
thudng 13 A < 0 vi khong cdp nhiét bd sung (g, = 0) con C,1, chic chin
ntho hon Zg (Coty < Zq). :

Khi g, + Cut, = Zg ¢ nghia la A =0 va I, = [, d6 chinh 12 qua
trinh sdy 1y thuyd

R

P 1

v

-V I,

Hinh 4-3. Bigu dién qua trinh sdy 461 luu
bang khong khi kho ndngvdi A <0
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bidm A4 (1, /., d,, p,) x4c dinh trang thai khong khi
ngodi udi. Bidm B (1), 1, d, = d,, @) Ia trang thdi khong khi sau
caloriphe va trudc bufng sdy.

Dieém C (1, I., d», ¢.) 12 trang théi tdc nhan sy (khong khi) sau
budng sdy. Mu6n dung dugc dwomg BC ta phai x4c dinh cdc t6n thit
nhigt, chinh la nham x4c dinh A tir didu kién (4-30).

4.2.6. Tinh b6 sung nhiét bi tén that

Trong qué trinh sdy, thue 1& bao 2itr cling ¢6 16n that nén tic
nhin phi* dwge dot néng bd sung, dé tir qud trinh sdy 1y thuyét B - C
thanh qud trinh sdy thuc (6 1a 8 - C (hinh 4-3). Dé dung duge duing
sdy thuc t€ B - C ta phdi tinh gi4 tri A tlr phuomg trinh (4-30). Tir (4-
30) ta tinh cdc dai lugng: g, (néu cO), Cyt, Zg sau dé xéc dinh duge A,
Néu khong ¢6 ¢, thi ta tinh Cy7, va ¢ 16i tinh A. Ta d& dang tinh dugc
C,t,, con g tinh nhu sau;

Lg=q. .t q.+qr (4-35)
frong dé:
des> Goes g7 - Nhigt lugng t6n thit do vat sdy, phuong tién van

chuyén mang ra, t6n that qua bao che (nén, trdng,
trn va ctta) budng sdy tinh tren méi kg 4m bay

hai:
Ot —1)

(4-36)

Vs

AU

AU - legng &m bay hoi tir vat sdy (xem muc 4.2.2);

ms, C, - khoi lugng, nhiét dung riéng chia san pham sdy;
1), t; - nhiét do cua vat sdy hic vio, ra khoi budng sdy;

4« - nhi¢t luong t6n that do phuong tién van chuyén mang ra
khoi budng say.
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Do phuong tién van chuyén khong thay doi khéi luong nén:

mei (1, =1)
Go. =22
ALY
C’;,, m', - nhi¢t dung riéng, khdi legng cua phuong tién van
chuyén Iiic vao budng sdy;
t',, 1’y - nhiét 4o cudi, ddu clia phuong tién van chuyén;
qr=qr +qi" (4-38)
¢+ - nhiét lugng t8n thil do truyén nhiét qua bao che;
"' - nhiét lugng t6n thit do cita bi hor
' Z K: FnAtbl

== = 4-39
id1 AU ( )

K, - hé s0 trao d8i nhiét gifta tdc nhan sdy chay bén trong va
khong khi bén ngoai bé mit truyén nhiét thir i (nén, twong,
trin) buéng say;

F, - bé mit cha nén, tudng, trdn budng sdy;

A, - hiéu nhiét do trung binh giita bén trong va ngoai bé mat
truyén nhigt thit i.
N&u bé mit truyén nhiét 1a phing thi K, s& 1a:

4-37)

K= (440

trong dé:

a,, @, - he s8 toa nhiét bén trong, bén ngoai bé mat truyén nhiét;

d,- do day clia timg 16p cdu tao nén bé mat truyén nhiét;

A h¢ s& din nhiét cia mdi 1dp.

a,, ¢ phu thude vao nhiéu yéu t& nhu: t6c d¢ cia tdc nhan sdy,
tdc d6 cha khong khi bén ngoii, c4u tao cia bé mat, vi i
clia bé mat toa nhiét (nim ngang, thing ding).

Trong céc budng sy d& Luu, khi van t8c cha tdc nhan sdy 1in
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hon 1m/s, nhiét do ¢,= 70°C - 90°C thi ¢4 thé 1dy:
a = (8 - 12),, Wim* K
Khi budng sdy dat trong nha thi:
@ =(7-10,5), Wmnr'’K
Khi bubng sdy dat chd trdng c6 gi6 théi véi van t&¢ idn hon
2m/s thi:
a =24, Wim'°K
Khi van 16¢ khong khi manh hon thl a; s€ ¢6 gid trf 16n hon (it
khi gap). Gi4 tri clia K, tinh tir {4-40) phai nhé sao cho vira kinh t& khi
k&t cdu bao che vira khong dong suong 18n mdt trong trdng; va nhigt
45 mat ngoai tudmg, trin khong 1n hon +40°C dé dam bao an toan lao
dbng.

Ta c6 thé tinh nhidt do clla mat trong fy, v Mat ngoai i, nhyu

sau:
K
o=t —(10 —1y)
2 (4-41)
K
=10 - —(1" =1 )
1
trong do:

t, - nhiét dé khong khi ngodi troi (hodc trong nha c¢6 maéi che,
tudng bao);

¢® - nhiet do trung binh cla téc nhén sdy.

Ta c6 thé chon trude K, = 0,9 + 1,75 W/m*’K dé tinh céch nhiét
cho tutmg nén, trdn budng sdy, sau dé chon céch nhiét theo do day tiéu
chufin ciia vat liéu cach nhiét r6i tinh lai K.

At,,, - hiéu nhiét do trung bioh giita tdc nhan sdy va khong khi
bén ngodi thudc bé mat truyén nhigt thi /-
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A= :" -t (4-42)
Trudng hop hdm sdy c6 nén dat truc ti€p trén nén ddi cda nha
xuémg thi t6n thdt nhigt lugng phu thude viao nhigt do trong budng sdy
va khodng céch tit bubng sy dén bé mit tudmg ngodi cua nha.
Qo= G (W) (4-43)
trong dé:
0, - nhigt lugng t6n thdt qua nén cia hdm sdy;
¢, - nhiét t6n that riéng clia nén hdm sdy, tra bing 4-1, W/m?;
£ - dién tich nén him sdy, m".
Tir O, ta chia cho AU 16i cong véi cdc tOn thdt nhi¢t qua udng,

trdn tinh tir cong thirc (4-39) ta s& c6 nhiét t6n thét qua bao che cla
budng sdy.

Bdng 4-1. Tén that nhigt ciia nén

Nhiét d6 trong budng sy, °C
X, m 20 40 60 80 100 150 260

22,0 35,0 48,5 61,9 74.5 107.1 173,0

17,9 278 39,1 49,3 59.5 86,2 137.5

qn 161 245 344 43,0 52,4 76,1 1211

15,2 234 31.9 40,1 481 69,0 110,2

(3, I N LS LS P

15.1 22,8 310 38,5 45,6 66,8 104,3

*Khi x >5 m tht vin 14y cdc gid tri nhy x =5 m.

g; duge tinh tuy thudc vao do hd clia cira budng sdy va dp suflt
trong bubng sy (néu (P, < P,) thi khong khi chui vao; P, > P, thi téc
nhén sdy tran ra ngoai).

o GKCKN
T (4-44)
. GCNMN
q =0,
AU

71



Gy, G.- khoi luong khong khi chui vio, tdc nhan chu ra;
Cy, C, - nhiét dung riéng ciia khong khi ngoai trdi, clha tdc nhan
say; .
At - cheph 1&ch nhiét do gifra t4c nhan sdy v khong khi ngoai
troi.
Tinh chinh x4c G, hay G, 1a kho, vi viy ta c6 thé ldy G,= Gy =
15 m® /h. Im doang vdi cira bit kin t6t. Néu dodng bit kin kém thi 1dy
Gy =G, = 40 m*/m.h.

Trong trudng hop budng sdy c6 dang hinh tru (sdy tang quay)
hoac hinh cdu thi khi (inh K, phai dung cong thite phdt hgp vdi tmg
loai. :

Sau khi x4c dinh duge A ta xay dung dugc qué trinh sdy thie €
trén d6 thi trang thai cia khong khi (7 - d). Sau d6 xéc dinh lugng
khong khi (t4c nhan sdy) va nhigt lugng cdn cho qué trinh sdy.

4.2.7. Xac dinh luong nhiét va khong khi tiéu ton riéng trong qua
trinh sy

Nhi¢t lugng tieu t6n riegng duge tinh theo didu kién (4-31).
Lugng khong khi tiéu ton rieng duge tinh theo diéu kién (4-21).

Trong qud trinh sdy doi luu bing khong khi noéng, trang thdi cla
khong khf ngodi troi (trudc caloriphe) c¢é anh hudng Idn dén luong
khong khi va nhiét lugng tiéu t6n riéng cho mdi kg dm bay hoi khoi
vat sy. Trang thai cia khong khi phu thugc vao ving dialy, viing khi
hau; khac nhau theo mila, ban ngay va ban dém. Tir déo Hai Van trd ra
Béc. ta chon céc thong s6 clia khong khi trude caloriphe theo nhiét d§
trung binh mia dong hodc nhi¢t do trung binh ciia mda he. T D2
Ning tr& vio cdc cao nguyén Trung Bo ta chon céc thong s& ciia khéng
khi theo nhiét do trung binh trong nam.

Trong qué trinh sdy d6i luu bang khong khi kho néng, thudng
phii- can cif vao tinh chdt cia vit sy, yéu cdu cila sdn phdm sfy ma
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chon nhiét do va do dm (2,, ¢:) cla tac nhéan ltc 1 budng sdy, hoac.
chon nhi¢t do ddu (¢,) va mot trong hai thong s6 cudi (£, hodc @.).

Vite x4c dinh céc thong s6 cia tdc nhin sdy ¢6 thé thue hign
theo phuong phap phan tich hay dé thi.

a) Phwong phdp phan tich -

Cé4c thong s& cho trede 12 ¢, @ Ly . (hinh 4-3} cdn tim 4, (7',

G« va {;. Dé tinh duge cdc dai lugng trén lruurc hét 1a xdc dinh ham dm
d,, d.

d,= 0622 —Puthe
P-g,F, (4- 43)
d:=0 622—M——
-9,.0;
trong dd:
P - dp sudl ctia khong khi ngoai trod;
P, , - 4p sudt riéng clia hoi nudc.
|
dy - d,
Entanpi clia khong khi ngodi troi va sau budng sdy 1a [, va [:
dugc tinh nhu sau:

G'= (4-46)

[,=1,+(2500+ 1,86t} d, } (4-47)

L=1,+(2500+ 186 1) d,
Sau khi tinh dugc A (xem muc 4.2.5 va 4. 2.6) ta tinh dugc gy
g=G (L-1)-A . (4-48)
Gii hé phuong trinh sau day s& tim dugc nhigt do cua khong khi
sau caloriphe 1a 7

ge=G - 1) } (4-49)
I, =1, + (2500 + 1,86¢,) d,



R (4-50)
G'(1+1.86.d,)

Caloriphe phii nung nong khong khi tir nhiét do ¢, thanh £, dé nd

tr& thanh téc nhan séy.

Trudmg hgp biét tRUSCT s Pos 10 18 phéi x4c dinh G, gxs P

X4c dinh A tuong tu nhu trén. )

Ainh nung ndng khong khi bang caloriphe thi ham 4m

Trong quéd t
ciia n6 khong doi:
d, = d, (phuong trinh 4-45)

Entanpi clia khong khi (rudc va sau caloriphe tinh tf (4-49) va

(4-47):
Giii hé phuong trinh sau sé tinh duge dy:
G, -d)=1 |
Gy~ 1) =A } (@4-3h)
L . I (4-52)
A 25001861,

d, P
. I, 4-33
= 0622+ds P (#5
Céc gid tri G', gy tnh 1 (4-46) v (4-49)-
b) Phutong phdp db thi
Day la phuong phap ¢:1e
nhan sdy, dung duong sy thuc t
Quaé trinh sdy 1y thuyét véi entanpi cua tic nha
qué trinh sdy thyc t& thi né thay déi:
4 (4-54)

12_‘,]:8;

dinh cAc thong s6 trang thai clia tic
& trén d6 thi [ - d cha khong Khi.
n sy 12 hing, con
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VG6i céc gid t 1, @, 6, @ la dé dang xic dinh duge diém
A{t, @) vaC (t,, ¢) (hinh 4 - 4 va 4 - 5). Tir diém A va C ta xdc dinh
duge d, va d.. Ké dutmg CD vuong géc v duding 4, = const, ta co:
CDM, =d, -d, (4-55)

trong dd: -
M, - ty 1& xich cta ham am khi dung d6 thi / - d.
Ta dé dang xdc dinh duge G*

, 1 1

_ S (4-56)
d.-d, CDM,

Ty thudc vao ddu cla A ma ta ké doan CC” lén wen hay xudng
dudi sao cho:

T M, :él, (4-57)

M, - ty l&¢ xich caa ;, B
entanpi.

Néu A > 0 thi ké CC'
xudng dudi, vi I, > I,. Nguge
lai A <O thiké CC' 1én trén vi
I, < I. T diém C ta ké dudng
I, = const va tir C’” dung dudmg
I, = const.

|
|
|
|
|
| I
| |
| |
] |
ds %

d
biém cit nhau giia >
dudmg /, = const va duding 4, =
const 1a diém B 1a diém cdn Hinh 4-4. Qué trinh sy Iy thuyét B-C

tim. Boan BC biéu dién qud trinh sdy thue t€. Doan AB la qui tinh
nung néng khong khi bang caloriphe.
AB M,=1, -1, . (4-58)
Gid tri [, — I, |a lugng nhiét cdn thiét dé nung néng 1 kg khong

75



khi tir diém A len diém
B.

Nhiét lugng ma
caloriphe can cdp cho G'
kg va G kg khong khi 1a
gx va Qg

4=G - 1)
Oc=Gt,-1) 459

Trong truong hop
cho trude cac so lidu 1,
®, 1, 1, vi A ta dung
duting sdy thuc t€ nhu
sau (hinh 4-5b).

Ta x4c dinh diém
Alt,@,) va diém B(1,,d,)
vi qud trinh nung néng
khong khi tir ¢, 1&n ¢, thi
d, = const = d,. Ta ké
dudng ham 4m khong
déi v6i gid ti bat
k¥ nrhung lén hon d,
(d-= const > d,). DBudng
d= const cdt dudng /, =
const ké qua diém B tai
diém e. Tr diém e ké ¢f

vudng goc véi o, = const.

Tur d6 ta xdc dinh duge
G"
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G"— = —
d-d, e M, (460)
I-1,=2 -Fem,
G
hay:
G-1)==m,=4 (4-61)
of
trong do:
m, =—
4
Tir (4-61) ta co:
Femof 2 | (4-62)

mM .

Diém E(/, d) chinh 13 diém ndm trén dudng sy thuc t&. Nhu vay
ta k¢ dudng thing tit B qua £ kéo dai cit dudng ¢, tai C, BC 1 qua
trinh sdy thuc t& Tir day ta s& x4c dinh dugce d, = d,, sau d6 tinh dugc
G'vaG, gy, Q.

DoaneF 1en trén khi A>0vi /> /, v ¢E xudng dudi khi A < 0.
4.2.8. Cic so d6 lam viéc chia hé thong say déi luu

Trong sy d6i lvu, tdc nhan sdy chi duge sir dung mét ldn goi 1a
sdy khong h6i luu t4c nhan sy (hinh 4-2). Néu t4i st dung tic nhan
sdy thi dugc goi 12 h¢ théng sdy c6 tudn hoan mot phin hoic toan bo
téc nhan sdy. T4c nhan sfy c6 thé 12 khong khi duge d6t néng bing
caloriphe hodc 1a khéi 1d. Ngoadi ra con c6 hé théng sdy c6 d6t néng bd
sung cho tdc nhan sy v.v. Sau day 12 mot 58 saf d6 cu thé.
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4.2.8.1. Hé théng sdy doi lum 6 tudn hoan mot phén tdc nhan sdy

a) Tdc nhdn sdy la khéng khi néng

Hinh 4-6 thé hién hé théng sy d6i luu bing khong khi nong c6
tuin hoan mot phén tdc nhan sy, hinh 4-7 thé hién qué trinh sdy trén
do thi I-d.

& .
Hinh 4-6.H3 thdhg séy doi o cé 1udn hoan (hi lu) mot phén tac phan séy.
1.bubng hoa trdn; 2-quat; a.caloriphe; A-budng say.
4 8

Qué trinh hoat
dong cia hé théng nay
phu sau: tdc nhan sdy
ra khoi bubng sdy cd
trang théi diém C (o
@y, dy) duge hoéi hwu véi
kh&i luong G, va thii
G, Khdi lugng G, duge
hoa tron véi khong khi
mdi c6 trang thai diém
A (t, @ do) VO KNGL
lugng 12 Go. piém M
(I, dw) 1a trang thai d, dy d,
cha khong Khi sau khi Hinh 4-T. Chu trinh s8y hoi luu mot phén.

hoa tron c6 khdi lugng

TR



1a G duge quat 2 hit va ddy vao caloriphe dé gia nhiét dén trang thai
diém B'(,, I;) t6i ddy vio budng sdy. Vit dm c6 kh6i lugng 1, di vao
bubng sdy, san phdm 13 m,. Tdc nhan di qua budng s&y da nhan hoi
nude bay hoi tir vat sdy dong thdi bi médt nhiét nén trang théi cua nd Ia
diém C (t., @, d,), qua trinh sdy chay tit 8' dén C.

Ty s6 héi luu 1a i duge tinh nhu sau:

G, G
=T 4-62
GG, (4-62)

a

n=

trong do:
G',, G, 11 khoi lugng tic nhan, khong khf mdi, tinh trén | kg am
bay hai.
Khdi lugng tdc nhan sdy di qua budng sdy ky hi¢u 1a G duge tinh
nhur sau:
G=G,+G,=G,(l +n) ' (4-63)
G=G_(1l+m (4-64)
Phuong trinh (4-63) va (4-64) cho ta thay 1a khi sdy ¢6 hoi luu
tdc nhan sdy thi luwong tdc nhan sdy chay qua budng sdy (1 + #) lan
_nhiéu hon so vdi sy khong héi luu.
Ham 4m d,, va nhiét ham [, cia diém M dugce tinh theo nguyén
tic can bing 4m va nhiét:
_d, +nd,

M Tn (4-65)
A+l

M 1+ #u

Tir d6 thi / - d ta cé:

W o
Erﬂ—lﬁu
o {4-66)
MA G o
AC G l+n
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Thong thudng khi tinh thiét ké hé thdng sdy ¢S h6i luu mét phén
téc nhan sdy thi cdc thong s6 cho trude 1a: didm A (1, @, d,), diém C
{f+, @-) va nhiét do tc nhan trude khi vao budng sdy 1a ¢,. Tinh gid tr
A cling eong (y muc 4,2.5.

Trén d6 thi 7 - d 1a d& dang x4c dinh diém A va diém C. Tir diém
C ta ké CD vuong géc véi d, = const va dé dang tim duge G khi
khong 6 héi luu:

= e
COM,

(4-67)

A
MILCC' = G,

Tir € dung doan CC’ thing ditng 1én trén vi bao gidy A < 0. Qua
diém ' ke /| = const, n6 cit d, = const tai R.RC chinh 13 qué trinh sdy
khong héi luu.

Di¢m 8' 1a trang thai clia tdc nhan sy trudc budng sdy trong hé
théng sdy héi luu mot phin, duge xde dinh nhyu sau: 8’ 1a diém cét
nhau giita BC va nhiat do ¢, cho (rude. Tir diém B' ké B'M thing ding
(dy = const = d,,) cit AC tai M. Nhu vay qud trinh thay déi trang théi
khong khi bay gigs€éla A -M-8'-C.

G. CD
GIK = C—*_,I)_:" =l+n (4"68)
Geomeet o1 (4-69)

cbM, 9 - d,

Céc gid tri trén ¢6 thé tinh (r cdc tam gidc déng dang A MCD' v
AACD.

Nang Jugng tidu t6n riéng gx véi sy cd hoi tuu duge tinh nhu
SaL:
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MB' M, _MB

ge=CGdly-1))= sl M, CD m,, (4-70)
Tir hai tam gidc dong dang AMCB' via AACB, ta ¢6:
w7
CD' CD (4-71)
AB
hay: Gy = ﬁm“

Phuong trink (4-71) ndi 1én rang: nhidt lugng 1idu ton cho 1 kg
am bay hoi vdi sdy c6 héi luu hay khong héi luu 13 nhu nhau néu st
dung khong khi ngoai tran co trang thdi nhu nhaw va tdc nhan sdy lic
rdi budng sdy <6 trang thdi nhur nhau

b} Tac nhéan sav la kidi {6

Hinh 4-8 biéu dién hé (héng 54y d6i luu dinh khéi 1o lam tac
nhan say, c6 hoi luu mot phan. Trén hinh 4-8, néu ta bd nhdnh héi lu
khi thai thi nd tr& thanh h¢ théng sy Xhong ¢6 héi luu. Hinh 4-9 biéu
dién qud trinh sfy khong héi Iuu, cdn hinh 4-10 13 qu4 trinh sdy c6 héi
lru mot phén tdc nhan say.

~— m A
» ‘ /i ‘{C
K, G, Gy M \ 2
—0f e i '3
A Khor ls 8 \
\\
36 ;
my

Hinh 4-8. Sa 43 hé thing sdy bang khoi 16 c6 béi luu mbt phin khi thai
1-10 d8t. 2-budng hoa trén, 3-budng siy, 4-quat

g1



g

W U,

\Q:———-———

e d
Hinh 4-9. S8y bing khoi I& khong hél Hinh 4-10. S8y bdng khéi 1o cé hdi luu
khi thai khi thai

Hé théng sdy bang khéi 10 hoat dong nhu sau: Nha sttc hiit cla
quat 4 nén khong khi méi (ngoai trdi) di vao 1d dot dé dot chdy chét
d6t (dang rén, 1dng, khi). San phdm cha qué trinh chdy ta goi 1a khéi
15. Trang théi clia khong khi méi 1a diém A(r,, 4., 1), trang théi cia
khéi 10 12 diém K(z¢, dy, Ix). Do chit d6t c6 nuGe nén dudng AK chay
nghiéng sang phai, do 4m ca chdt d6t cang Ion hon d9 4m khong khi
thi né cang nghi¢ng nhiéu sang phéi. Khéi 10 vdi trang théi didm K sé
hoa trén véi khong khi méi cé trang thdi diém A, hén hop thu duge cé
trang thdi diém M(1,, d,, /,) I tac nhan say. Tac nhan sdy di vao budng

"sdy 3 dé sdy kho vat 4m thanh sin phim sdy.

Viéc xdc dinh diém A, K, M dugc (i€n hanh nhu muc 1.2.3, sao

cho 1, khong cao hon mc cho phép.
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Né&u qud trinh sdy bing khéi 1o khong hoi heu Khi thii thi dung
duimg sdy thuc & hinh 4-9, c4c budc tiénh hanh gidng muc 4.2.7.

Khi sdy héi luu khi thai thi phai dung dudng sdy thuc & nhu &
hinh 4-10.

Tir hinth 4-8 ta thiy, khi khéng héi lvu khi htd (G, = 0) thity 1& hoa
tron K gifia khéi 10 va khong khi méi duqc tinh nhu sau (hinh 4-9):

G, _ G. MK d-d,

K=="= T = = 4.72
Ge = G " Ay d, —d, (4-72)
Gu=G,+G =G (1 +K) (4-7%)
K
G.=0, val', = G'y l {4-74)
K+1

Nhiét lugng tiéu 16n riéng tinh trén 1 kg 4m bay hoi khoi vt sdy
13 gy

. ' . : AB
G =G Ay =G\, -G Iy~ Gyl —1Iy)= ‘5 i (4-75)

Khi sdy c6 hoi luu khi thai thi thudmg bigt trude cdc thong sd
diém A (1, ,), diém C (1, @), nhi¢t d6 chia tdc nhan sdy ldic di vio
budng sy 12 ¢,. Can ctf vio budng sdy ta tinh dugc A nhu cdch d4 bigt.
Sau dé ta dung qué trinh sdy nhu sau (hinh 4-10).

Ta dé dang xdc dinh duge cdc di€m A (o 9o)s K (g, dy),

C (¢, ¢). TU phia trai diém C ta dung dudng bit kj d = const cach
C mot doan 1a ¢f, r6i tinh doan eE theo céng thdic (4-62). Piém E
nam trén e néu A < 0, va nguge lai. Duong thdng di qua hai diém C
va E xdc dinh qué trinh sfy thuc t6 Dudng CE cit dudng ¢; = const
tai di€ém B’ va cidt AR tai M. T d6 tinh duge ty s8 héi luu n :

_O, _mE (4-76)
G,.\-i B!(‘
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G, =Gy va Gy =Gy flen) @77

) G G
trong d&: G, = Ta G S I :
TOAU Al MOAU
G G
th = _'tl‘; G = B )
AU Bzl

Al 13 lwong am di bay hoi khoi vat sdy.

Qua trinh s&y ¢6 hdi luu khi thai xdy ra trén hinh 4 - {0'nhy sau:
Tai budng hoa tron 2 khi néng tir 1o d6t cé trang théi diem K hoa tron
v&i khong khi méi tai diém A tao thanh hén hgp khi ¢6 trang thdi diém
M. Sau d6 hén hop c6 diém M lai hoa tron v6i khi thai hoi luu c6 trang
th4i diém C nén tao thanh téc nhan sy c6 trang théi diém B 16i di vao
budng sdy. Khi ra khdi budng sy thi trang théi chia tdc nhan sdy 1a
diém C va duge goi 14 khf thdi. N6 duge héi lvu mot lugng 12 G, con
G, thai ra ngoai. Vi vay qué trinh sdy nay duge goi 12 qua trinh sdy
bing khoi 15 ¢6 hdi luu mot phin Khi thai. .

Sdy c6 hoi luu so v&i sdy khong ¢6 hdi Tuu Khi thai ¢6 nhing we
diém nhu sau:

- Do luu lugng téc nhan di qua budng sdy nhiéu hon, nén van téc

t4c nhan tang 1&n 1am tang cudng truyén dm tlr bé mat vat sdy cho téc
nhan sdy.

- San phim kho d6ng déu hon.

- Nhiét d6 tac nhan th&p hon, nén phit hgp v6i vt sdy chiu nhigt
kém.

- Do 4m tuong d&i cha thc nhan cao hon, nén (phil hgp véi vét
sdy d& cong, nift v3) khong 1am cong vénh, nit v& san phidm sdy.

4.2.8.2. Hé théng sdy tudn hoan toan bj tdc nhan sdy

Hinh 4-11 biéu dién so d6 hé théng sdy vOi tdc nhan sy 1A
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khong khi dugc héi luu toan b, Hinh 4-12 biéu dién qué trinh sfy xay
ra trong hé thong sdy & hinh 4-11.
' 2

’ / [ ]
/ ) \\
H 8 N ¢
G \\
G
\l "G
4

/ "

H £

G

Hinh 4-11. HE théng 58y tudn hoan toan bo tac nhan sdy
1-quat; 2-caloriphe; 3-budng s&y; 4-thist bj tach nudc (lam ngung hai nudc tif tac nhan siy).
a

Tac nhan sdy ¢6
trang thai diém B' (1, /,,
d,) di vio budng sdy. Qui
trinh sdy la B’ - C. Diém
C (s I, @), dy) 12 trang
thai tdc nhan sdy khi ra
khoi bubng sdy. Qu4
tinh € - £ - H 12 qud
trinh tich nuéc khoi tac
nhan sdy trong thiét bi
ngung tu. Diém H (1, 1,
d,, oy = 1) 12 trang théi

e 3

' . Pee t
:
1
1 .

-

g

.
-

4, d

Hinh 4-12.Chu trinh sy tudn hoan toan b3

téc nhén séy

clia tic nhan sfy sau thiét bi ngung w trude caloriphe. H - B' 13 qué
trinh nung nong téc nhan sdy bang caloriphe (hoi nudc ndng, dién
nang, hoic dan ngung cia hé thdng lanh). Nhu vay; B' - C - E - H- B'
1a chu trinh kin ¢0a tac nhén sdy.

85



Ning suflt cta budng sy cing 2 clia ca hé théng dugc tinh theo
nguyén li¢u 4m m, hoac thanh phém #1,.

He thong sdy tudn hoan toan bo tic nhan sdy cing duge tinh
todn twong ty nhu sdy khong hoin todn vi thtm phén tinh thiét bj
ngung tu hoi nude d€ tach né ra khéi tac nhan sdy dé téi sir dung lai.

U, nhuge diém cia hé thong sdy tudn hoin toan b tic nhan
say nhu sau:

- Khong phu thudc vao khong khi bén ngodi.

- Phil hop véi cc san pham chiu nhiét kém, d€ cong vénh, ni v

- Ap dung cho viing ¢6 khong khi néng am Ja rat tot.

- Sin phdm khong bi 6 nhiém bdi bui va hod chat cd trong khong
Khi.

- C6 thé thu héi cac hurong ligu dé bay hoi khi sdy.

- Nhuoe di€m fa tiéu ton thém nang lugng cho hé thong lam mat
cho thi&t bi tich nudc.

- Néu ta biét sir dung hé théng lanh hop 1y thi lai rdt kinh 1€ (dan
lanh phuc vu téch nu6c khdi téc nhan sdy, dan ngung dé gia nhiét téc
“nhan sdy). '

4.2.8.3. Hé théng sdy c6 dot néng bo sung cho tdc nhan sdy

Hinh 4-13 biéu dién hé thong sdy ddi luu, chidu chuyén dong ciia
tdc nhin sdy ngugc véi chidu chuyén dong cla vat sdy, tic nhan sdy duge
d6t néng b8 sung sau mdi ving sdy. Khdi lugng tdc nhan sdy di qua cac
viing sdy 12 nhy nhau. Nhiét do tic nhan sau méi 14n d6t néng bd sung c6
thé 14y bing nhau hoac khéc nhau. Trong thuc i€ ngudi ta thudng 1y
nhiét do ddu va cudi ciia the nhan sy cha cdc viing sdy 12 tuong Uing bang
nhau (hinh 4-15), hay néi cdch khdc 1a hiéu nhiét do gitta tic nhin sdy va
val sdy trong moi viing sy ciia hé thong sdy 1a nhu nhau. Lugng dm bay
hoi khéi vat sdy trong mi ving c6 thé tinh theo hai cdch: bang nhau;
hodc khdc nhau nhung thoi gian sdy bang nhau (hinh 4-14).
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Hinh 4-13.Hé théng sdy co dét nong bo sung.
1, 2, 3-cac viing séy cia budng séy;
DN1 PN, BNy-cac caloriphe d6t néng; Q-quat ddy.

f v
'qr*—
i - .
qp BDuidng cong sdy
o
2
o4
pl I | i
[ l 17
oy | an | 87 g
1 | |

b)

Hinh 4-14. Céch phan chia lugng &m bay hoi theo ving {khoang) trong bubng séy
a)duy = Au, = Al b) Ary = Ay = AT
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Né&u theo cdch tha
nhit (hinh 4-14a) thi
thdi gian sdy & cdc ving
(khoang) sé¢ khidc nhau
do t6c do sdy khédc nhau.
Vi vay cdc khoang phai
c6é chiéu dai khdc nhau
néu t6c d6 chuyén dong
cha vat sdy (xe goodng,
xe treo, bing tai) 1a déu.

Theo cach thit hai
(hinh 4-14b) thi do thdi
gian sy nhu nhau, t6c
d0 vat sdy bing nhau
nén ché d9 sdy phai khic
nhau.

Hinh 4-15 biéu

dién qué trinh sdy thuc
t&€ trong cdc viing khéc
nhau caa budng (him)
sdy.

Viéc tinh t6n thdt
nhiét ta c6 thé tinh riéng
cho titng khoang d€ tinh
A hoic tinh chung cho
cd bubng (hm sdy) saw
d6 phan b8 cho timg
ving ty 1¢ thuan vai
luong 4m bay hai.

Aut

A=A—3 A=A
AU
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au, |

" Ya % %z 23
a) b) 2 b)

Hinh 4-15. Chu trinh sy ¢t dét nong b8 sung
a)AU; = Al, = AU:;\, b) Ay = AU, #AU:;

Au,

A=A (4-78)
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Luong tdc nhan sdy G di qua budng sdy duge tinh nhu sau:
G = AU _ A _ Aty . Aty (4-79)
dyy~d,  dy—d, d.—dy dy-d,
Lugng tac nhan sdy cdn cho | kg d&m bay hoi 1a G":
|

Ll

G'= (4-80).
C.D.M,
Nhiét luong cdn cho lkg 4m bay hoi 1a g
Gy =My, (4-81)

1

AB=AB +CB, +C,B,=AB, +C,CT +CB, +C,CT +C]B, =

= AF +C,CT +C,CT +C,CT = AF +C,C" = AF + FB

qK ‘:’”]\-1 AB :""\-I AF +’”M FB :Gr(!2 _IO)+|A|
b CD c,D

3 3 3

g=G:-1)-A (4-82)
Nang lugng tiéu t6n riéng cho timg ving tinh trén 1 kg d4m bay
" hoi duge tinh nhu sau:

AB, B, C,B
=3 g, =M, MJ—E)_ P, =y === (4-83)

f‘if‘)

Gy, =M,

(‘D C,D,

Muén tim céc diém D,, D, D, thi tx C,, C,, C; ké dudng vudng
géc dén d,, ds,, d». :

S4y c6 d6t néng bé sung ¢6 nhimg wu diém nhu sau;

- Nhiét do tic nhan sy khong cao, nén phil hgp vdi cic vat sdy
chiu nhigt kém.

- Sén phdm sdy khong bi cong vénh, nift, vo.

- Do chuyén dong nguge chiéu vai vat sdy, nén ¢é thé sdy dén
ham 4m cla tic nhan sy cao, din (¢ G nhd di, it tiéu t6n dién ning
cho quat.

89



4.2.8.4. Hé thong sdy c6 dot nong b6 sung v tudn hoan ling phdn
tdc nhdn sdy

Pay 12 he thong sdy linb hoat, né tao ra nhiéu kha ning diéu
chinh ché do sdy trong céc viing khdc nhau ciia budng sdy, phit hop v6i
yéu cdu clia san pham sdy. Nh&s vay ma nd duge dng dung rong rii
trong cong nghigp ch¢ bien cic’ san phim kém chiu nhigt, d& bicn
dang, dé nit v3.

Nguyén by cdu tao cla he thng kidu nay dugc thé hign O hinh
4-16, qué trinh sy thé hién & hinh 4-17.

fot—s
c.
NAMo D/\/\/\] B, |
+ 8:‘ C;{ B;
m, —
-MEM
H"‘“-u.._
H""ﬁ.
M T~
) ' 1 2 [~ 3
b . m:
C} . ~t
F Y
M:: C.i' Bz.r‘ CS
” -
% v & % a, 8
) G ] C‘3 .
H  p— = + > —»
3 ] G

Hinh 4-16. H& théng c6 dot nong ba sung va tuan hodn ta¢ nhan séy.
1, 2, 3- cac vng sdy trong budng sdy; H- budng hoa trdn; B, B2, By thigt bi
déit nong tac nhan sdy, Q;, Q2. Qu Q,-quat ty tam.
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Hinh 4-17. Qué trinh séy cb ddt nong bé sung va tudn hoan tac nhan s&y

 Hoat dong cta h¢ thong nhu sau: Tic nhan sdy roi ving 3 ¢6
trang thdi C; duge hoa trdn véi khong khi m&i trong budng H. Trang
thdi t4c nhan sdy sau khi hoa trén ia diém M, duoc quat @, hit va ddy
vao dudng 6ng chung d€ hoa trdn vdi lugng tac nhéan sdy c6 trang thai
C, do quat @, ddy tdi, két qua trang théi chung 13 M, dugce théi vao dot
néng D; dé trd thanh trang théi B,' 161 di vao ving sdy /. Téc nhan sdy
rii viing / ¢ trang théi diém C, dugc chia 1am hai nhanh. Mot phin di
dén quat Qy, phén con lai hod trdn v tic nhan sau ving 2 c6 trang
thdi diém C, do quat Q5 ddy tGi va trG thanh diém M,. V6i trang théi
M, thc nhan s&y duge dot ndng trong d6t néng D, nén trang thdi 1 B',
di vao ving sdy 2. Tdc nhan roi vung siy 2 ¢6 trang théi C, duge chia
1m hai nhanh; mot nhanh di dén quat Qs, phan con lai hod tron véi tac
nhan sy rdi viing 3 do quat Q, déy t6i nen trd thanh diém M. tir diém
M, téc nhan duge dot néng b&i D; nén trang thai thanh diém B'; 761 di
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vao viing 3. Sau viing 3, téc nhan c6 trang théi diém C, dugc chia lam
ba nhanh dé dén quat Q,, budng hod tron /4, phin thai ra ngoai.

Vat 4m c6 kh6i lugng m, di vio budng sdy tir ving 3, san phdm
c6 kh6i lugng m, 1di budng sdy & ving /.

Tir chu trinh sdy & hinh 4-17 ta tinh dugc tugng khong khi ¢’ va
Jugng nhiét gx cdn cho lkg &m bay hoi theo cic biéu thic (4-80),
(4-81) vi (4-82),

4.2.8.5. Hé thong vira sdy vica b sung nhiét cho tdc nhan sdy

Pay chinh 1a h¢ thong sdy c6 A > 0. T4c nhéan say duge dot nong
bing caloriphe va b sung nhigt bang thiét bi 4ot néng dat ngay trong
budng sy (hinh 4-18 va hinh 4-19). Nhin hai hinh ta thdy qud trinh
A - B - C 12 qué trinh thay déi trang théi cha tac nhan sdy trong hé
thGng sdy st dung mot kén va khong c6 ddt ndng bo sung (A < 0). Gid
iri chia A duge tinh nhu sau:

=Y
-
|

i

|

I

I

|

§

I

[

]
N
[
N

W3

Hinh 4-18. Hé thang sdy co b3 sung nhist trong qud trinh sdy
1-quat; 2-caloriphe; 3-buidng sdy.

FB
A= == =lcy-Saql (4-84)

Néu & caloriphe giam di mot lugng nhiét ding bang lugng nhiét
b6 sung cho ¢ nhan sdy ngay trong budng sdy 1a ¢, = |Al, thi qua-trinh
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sdy s& 1a F - C (qua trinh sdy 1y thuyét).

Néu tiép tuc gidm nhigt lugng g & caloriphe va tang nhiét lugng
b3 sung ¢, sao cho (g + ¢,) = const thi cic qua trinh sdy tuong ing sé
12 B,- C; B.- Ci.., A - C, trong d6 qué trinh B, - C 1a qud trinh sdy
ddng nhiét, A - C ¢6 cudng do sdy thdp vi hi¢u nhiét do gilra tic nhan
siy va vat sdy thdp, nhiét do vat sdy ciing thip.

14i/_J
£

: |

1

|

|

i
7] 7 4
Hinh 4-18. Qua trink sy co bS sung nhiét cho tac nhan sy

J—

Nhiét luong ¢, va lvu lugng tac nhan G' tinh trén 1kg im bay
hai duge tinh nhu sau:

AB;
gy, =1J1N{C?_5 (4-85)
Goot -1 (4-86)
coM, d.—d,
Nhiét hrgng b sung g, bang hiéu gilta g va gy,
7 ] AB m A_B’ m -———E _E
= — =11 el —_— = —==
b =9k " Ak M D M D MTA



BF  BF
= ”'I_\l = oy, ——
D

BF
hay: g, =m,=—*
cD

C.t,—-Y.4 (4-87)

Qua cdc muc trén 1a thdy, cho du la sy ¢d hdi luu, cé dot ndng
hé sung thi nhigt lugng cin cung cdp cho Khong khi 1a 14c nhan sdy
ciing vAn bang Khi sy su dung mot \in tic nhan sdy. Cdc gid tri ' va
¢x chi phu thude vao trang thai ddu va cudi cia tac nhan siy ma khong
phu thude vao so a6 chuyén dong va ¢ach cdp nhiét cho no {tdc nhin

sy

43. CAC YEU TO ANH HUONG piN CHEE PO VA CUONG
pO SAY

Nhur chiing ta da bict, sdy doi luu la dat vat s&y 4m vao budng
sdy 1di cho tac nhan sdy chuyén dong chim lén vat sdy. Do tdc nhan
sily ¢6 nhiét 4o 1, cao hon nhict do ¢ cla vat sy nén vat sdy nong lén
dén nhiét d0 7, bay hoi ciia dm (nu6e). Mat khéc, do do 4m wong ddi
@, clia tic nhan nhd nén hoi nude tir vat sdy truyén manh vao tac nhan
sdy. Toc do w, cla tac nhan sfy ciing dnh hudng iém dén cudmg 40 sdy.

Qua4 trinh sdy gém hai gial doan 1a: giai doan tha nhit con goi la
giai doan to¢ do sdy khong ddi, giai doan thé hai 13 giai doan toc do
sdy giam din (xem muc 2.3).

P& qué trinh sdy xdy ra nhu nhau cho moi vat sdy dat trong
budng siy, thi cdc thong s6 cla thc nhan sdy gém: 4, @, va w, phal
khong dwge thay doi d6i vsi bé mal tigp xdc cla moi vat sdy.

Trong qué trinh sdy, thue {& thi nhigt do 1, gidm dén, con ¢, tang
dén, 6c do w, phu thudc vao dien tich ty do khong bi vat sy chiém
ché (tuy hinh dang, Kich thude va cdch sip xép cha vat sdy, cau a0
cha budng sdy). Vi vay trong thue (& bao gidy ché do sdy cling thay d6i
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bdi sur thay d6i cia 1, @, w,. Sau day la nhimg 4nh hudmg clia 1, @, w, -

dén qua trinh sdy.

4.3.1. Anh huding cta
-nhiét d) tic nhin say

Pé xét sy anh
hudng cia nhigt do tac
nhéan say dén dong hoc
qud trinh sdy thi tdc
nhan sidy phai c6 cdc
thong 56 nhu  sau:
t, thay déi (@, = const,
w, = const v.v).

Nhin hinh 4-20
ta thiy, nhiét do tac
nhan sdy cang cao thi
thoi gian sdy cang
gidm va t8c do sdy
tang, ham 4m ldc két
thic giai doan thit nhét
cang cao. D6 1a do
chénh léch nhigt do
giira tdc nhan sdy va
nhiét d¢ bé mat vat sdy
tang thic ddy qua trinh
truyén nhiét va truyén
dm cé trong val sdy va
tir bé mat val sdy sang
tic nhan sdy.

A

™

al

Sy

b)

Hinh 4-20. Ank huwdng cOa nhist dé tac nhan
sdy (' < {" < 4") dén déng hoc qua trinh s&y

aj)- dutng cong sdy; bj- duding cong téc do sdy
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- 4.3.2. Anh huong
ciua d¢ 4m tac nhin
say

Trén hinh 4-21
ta thdy, do6 am (uong
doi cla tdc nhan sdy
cang cao thi thoi gian
sdy tang, ham dm cia
vat sdy lde két thic
giai doan thi{ nhit
giam
(g, <itg, <H31).
Giai doan sdy the¢ hai
(t6c do sdy giam dan)
c6 diém chung 13 8",
4.3.3. Anh huiing
cua toc do tAc nhan
say

Téc db tdc nhan
sy cang lén thi thi
gian sy cang giam,
cudgng 46 sdy ¢ giai
doan thi nhit tang,
ham &m cla vat sdy
lic két thoc giai doan
thd nhdt 1l6n hon
(hinh 4-22).

b)
Hinh 4-21. Ank hudng civa d6 4m tuong d6i cla tac
nhan sdy dén dong hoc qué trinh sdy (p: < @< @)

a) dudng cong sdy; b) dubing cong téc dg sdy.

TGc do sy it anh hudng dén cuong do sdy trong giai doan sdy
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thit hai. Trong giai doan
nay quéd trinh sdy phu
thude vio cfu Iric cia
vat sdy, sy lien k&t cna
im vAi vat sdy (xem muc
1.1.4 va muc 2.3).

4.3.4. Anh hudng cta
cac thong s6 ché do
siy dén ham dm cua
vat siay giita hai gia
doan say

Ham dm cha vat
sdy lic két thic giai
doan e do sdy Khong
ddi 12 ham cla céc thong
s ch& d6 sy (f,. @)

wug=1{, (1),

= (@)

up= f3 (1)

Trén hinh 4-23 ta
thay, ham g = § (¢ co
cue dai. C6 nhu vay la vi
véi sy tang nhigt do téc
nhan sy (khi nhi¢t do
con thap) lam tang
cudng do sdy; dén khi
nhiét do da cao thi nhiét
do cing tang lam gia
tang h¢ sd khuéch tan

Hinh 4-22. Anh huing cba t6c d6 tac nhan sy

{w', < w", < w") dén qua trinh sdy.

a)- duing cong sdy, b)- duding cong toc 4o say

dm, két qua la ty sd gifta cutmg dd sdy trén hé 58 khuéch tén dm lic
ddu gia lang, sau d6 giam dan.
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Tém lai, d€ 6 san phdm sdy ¢6 chdl lugng cao theo yéu cdu; wy
loai vat sfy, muc dich sir dung sau khi sdy ma lua chon ché do sfy (1,
@, w,) cha phit hgp. Déng thai tinh dén hicu qué Kinh t& cha qud trinh
sdy.

Pé traph 16n hao ning luong 1én cho quat, ta nén chon w, =
S m/s trong giai doan sfy thit nhdt; w, = | m/s & giai doan thif hai. Sap
x&p val sdy trong budng sdy sao cho ft urd lyc nhit ma it anh huéng
dén qua trinh sdy.

th i

A
Hinh 4-23. Anh hudng cda cac théng s6 ché dé sdy
‘dén ham &m vét s8y sau giai doan thy nhét

4.4. SAY POI LUU CAC VAT LIEU ROI XEP LGP

Trong sdy d6i tuu cde vat lidu roi thi cdc thong s nhu hinh
dang, kich thudc, su sdp x&p clia cdc vat sby; chiéu chuyén dong va su
phan b6 tac nhan sdy d6i v6i cac 16p vat sdy 1a rdt quan trong. Tuy
hinh dang va dé 16n nhd clia vat sdy ma lua chon céch sdp x&p thich
hop, sao cho téc nhan sdy ti€p xtc déu véi moi vat sdy. Néu vat sdy c6
dang hinh kh&i hop 1ap phuong hay chit nhat véi kich thude tuong ddi
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16n thi x&p ching thanh hang so le trén cdc khay c6 dinh hay trén xe
treo hodc xc godng. Tic nhan sdy chuyén dong ngang hodc doc theo
céic 16p vat sdy. N&u vat sdy 1a cdc loai hat, manh théi hay cat ur cac
vt 1on hon thi nén x&p 16p trén céc khay ¢6 18, xép trong 10 hay butng
s&y. Céc khay duge rai mot 16p vat siy déng déu. Cic khay duge xép
¢6 dinh cdch déu nhau trén khung gid cd dinh hoac trén xe goong hay
xc treo. Céc vat sdy i ¢6 thé xép 1op trén bang tai. Tac nhéan sdy
chuyén dong ngang, doc hay xuyén qua ldp vat lieu sdy.

bic diém cla sdy d6i luu vat ligu rdi x€p t6p tinh hay chuyén
dong cling xe godng, xe treo, bang ta la van (6¢ 1ic nhan sdy knong
lam séo tron cdc vat s&y. Nghia 1a toc do tdc nhan sdy nhé hon van t6c
ling ciia vat sdy.

4.4.1, Céc guy luat trong siy doi luu vit liéu roi xép lop

Cach sdp xé&p, do day chia 1Gp vat sdy, chidu chuyén dong cia
tdc nhan sdy anh hudng Ién dén do kho dong déu va nang sudt cua qua
trinh sdy. Tuy trnromg hop cu thé ta ¢6 thé 4p dung phwong phdp dao
tron.

Céing tity vio hinh dang, cdch sdp x&p cia vat sdy va chicu
chuyén dong clia t4c nhan sfy ma tinh t6n thét trd lyc trong budng sdy.

Tréy luc thuy luc clia 16p vat sy 12 AP duge tinh theo cong thic
(4-88) sau day:

AP:g’C"T“’f,i.f: (4-88)

33
trong do:
£ - hé s8 wrong duong cla trd luc:
4-89

Re - 55 Reynold, Re < 2.10%
K, K, - tra bang 4-2;
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o, - khrluong riéng cla téc nhan sdy, kg/m®;

w, - t6c do clia tac nhan sdy di qua 19p vl sdy, mfs;

£ - do xOp cua 1op vat sy; 6= 0,36 + 0,42;

/i - chiéu cao 1dp vat sdy, m;

a - bé mat riéng cua cdc vat sdy trong mot dom vi thé tich, m™m’.

Bdng 4-2. Cic gid i cua K va K,

l K l K
Bac tinh clia (dp val s3y l 2w \ 2 ) Do | 2w
d d d d
Cac vét hirs ~u nhan 4,55 48 0.45 | 0,385
Céc vat dang hinh tru 4 6.9 0,585 0,68
Gac vét dang bt ky 8 5,9 075 | 068

Gi4 tri clia « duge tinh theo cac didu kien (4-90) va (4-91) nhu
sau:

P Ll 7 AL RSy (4-90)
‘b dth
08078 oo i 2<10 4-91)
th - dlb

trong do:

D - dudng kinh thigt bi;

d,, - dudng kinh trung binh clia céc vat sdy khi khong phai 12

hinh cdu;

a, - bé mit rigng cla thanh thiét bi, m¥m’;

@ - tra trén dd thi hinh 4-24.

Pudng kinh trung binh cla vat sdy khi khong phai hinh cdu duge
tinh theo diéu kign (4-92) va (4-93):

dy, = i;- , khi vat sdy c6 kich thirde gidng nhau, (4-92)
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oY f

d, =(2}1;df'—) xhi vat s&y c6 kich thudc khac phau, (4-93)
i= i _

trong dé:
d - dudng kinh clia hinh céu c6 thé tich bing thé tich vat sdy

khong phai hinh cdu; .
f - hé s6 khong hinh ciu (di cdu);
Y,, . d,- khoi lugng, he s6 di cdu, dudng kinh ciia vat sdy thir i;
# - 6 vat sdy trong mot 1dp.
Gié tri cia £ c6 thé tinh theo diéu ki¢n (4-94) nhu sau:

£=0207C (4-9%)

trong do:
F. V - bé mit va thé tich cia vat sdy khong phai hinh cdu;
fciing c6 thé 18y nhu sau;
f=1,15 = 1,5 dgi vdi vat ¢d hinh bau duc;
£=1,5 d6i v6i vat dai va si si;
f> 1,5 d6i vl vat T4t s si;
Chuén s6 Reynold dugc
tinh theo diéu kién (4-95):

4w, .
Re = _t . (4_95) ,-f-.
auv : ’
_ -y L 7
v - do nhdt dong hoc, . /
m’/s. 06
Néu 16p vat sdy chuyén ., /
dong v6i vin t6c 1a w' > 0,2 w /
thi trong coOng thic (4-95) a2 (
thay w =w + £w’.

Khi tdc nhén sy di qua 62 04 05 a8 10 7

i6p vat sfy la khong déng Hinh 4-24.Sy phu thudc cila ¢ véo dD
nhiét thi cdc dac tinh 14y theo
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nhiét 4o trung binh.

Phuong phép tinh AP nhu trén ap dung trong sdy d6i luu cac vat
rii x&p 16p vai van t6e cla tic nhan sdy ludn nhd hon van tde 1lam 16p
vat sy mdt n dinh va chuyén sang dang tﬁng s0i. Didu d6 duge thé
hién & didu kién (4-96).

A o6 (4-96)

p.gh
trong do:
o - kh6i lugng riéng 16p vat sdy, (kg/m?);
¢ - gia t6c trong trudmg, (m/s’);
Jr - chiéu day 16p vat sfy, (m).

Sdy d6i luru duge tién hanh trong cdc h¢ thong sdy ¢d ciu tao da
dang va phong phii.

4.4.2. Buong say

Budng sdy c6 hinh dang kh&i hop lap phuong, khoi hop chi
nhat dimg hay ndm, hinh try ding hoc nidm. Thanh budng s&y duge
boc cach nhiét va cdch dm, 6 cira dé nap va 14y sin phim . Vat sdy
dudc rai déu thanh 18p trén céc tdng khay dat gdc ién khung gid trong
bubng sfy. Bo phan gia nhiét cho tac nhin sdy c6 thé dat trong hoac
ngodi bubng siy. Tdc nhan siy duge d6i luu tu nhién hay cudng bic
nhd he théng quat. Qué trinh séy la gidn doan hoic theo chu ky. Nap
va thdo san phdm bing tha cong hay co gidi.

Buéng sfy dugc tng dung rdt rOng rai trong cong nghi¢p ché
bign céc nong, 1am, thuy hai san va ch€ bién thuc phdm, duge pham,
thitc an chan nuoi. N6 cé thé sfy cc vat sdy bdt ké & dang nao (don
chiéc; dang hat, mi€ng manh nhd x€p 16p; dang bot nhio, dang 1ong).
Budng sdy c6 cu tao don gidn; dé ch€ tao, idp dat; dé van hanh; vén
dau tu it.
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Buéng sdy ¢ nang sudt tir

20kg dén 50 kg dm (nudc) bay hoi
trong mot gi¢ la loai nhd. Budng
sdy trung binh ¢6 ning sudt
50kg dén 100 kg dm bay hoi trong
mot gid.

Do qud trinh say la gidn
doan v chu k¥ nén lugng nhiétl

tiéu tén d¢ nung néng thanh va gid

do trong hudng sdy giita cdc lan
sdy rdt dang ké. Ton sic lao dong
chan tay, phai trd luong cho nhiéu
ngudi phuc vy, khé dam bao vé
sinh tuyét doi. San phim kho
khong déng déu. Mudn ¢é do
ddng déu cao cdn phai dao tron
sau mbi khoang thoi '
gian nhdt dinh tuy thudc vao-
vit sy. '

Budng sdy c6 kich thudc
nho duge goi 1a th sdy. Sau day
la mot s dang cdu tao cia
budng sdy. ’

Hinh 4-25 thé hién mat
cit ngang cha bubng sy dugc
xdy bing gach ngay trén nén
phan xuéng, trdn dugc 14t bing
cac tdm beé tong cot thép. Cic
ong gia nhiét duge dat phia
dudi vat say. Tdc nhan sdy doi
Iwu tu nhién qua vat sdy rdi
theo 6ng thai ra ngoai. Loai

Y T o
FINH U 3
fr‘h ;l,\
ANMG 2
\"o::i qf:_g:

Hinh 4-25. Budng sdy xdy bang gach
1-tudng, 2-6ng gia nhigt;, 3-vét sdy;

4-8ng thai

s

Hinh 4-26. Budng s8y ddi s cuing bifc tac

nhan sdy béng quat hudng tryc.

1- tung budng sdy; 2- cac canh phan phdi
tac nhan sy; 3- cac khay chifla vt sdy;
4- caloriphe (b8 phén cap nhidt);

5- clia |4y khang khi mdi; 6- cifa thai;

7- quat; & clra chinh iuang tac nhan
s&y hdi luu.



budng siy ndy c6 nang sudi thidp, sin phdm kho khong déng déu.

C4u 130 budng sdy nhur hinh 4-26 1am tang t6¢ do déng thdi phan
phdi déu tdc nhan sdy d&n moi khay chita vat sdy. Nhiy vay nang sudt
va chil lugng sin phdm cao hon. Nhd cira 8 ma ta 6 thé tién hanh sdy
khéng tuin hoin, tuin hoan mot phin hoic toan bo tac nhan sdy phu
hgp vdi cdc giai doan sély va cac vat sdy khdac nhau. Tudng budng sdy
¢6 cdu tao bing khung chiu luc tir cdc thanh thép dinh hinh, bén ngoai
duge boc ciach nhiét. Vat sdy dugc x&p 1én cic khay ¢6 duc 16 hoic

khong. Cac khay duge x&p vao khung gid cd dinh trong budng sdy
hodc x&p lén xe godng ddy vao.

Hinh (4-27) thé hién cfu tao cia tudng budng sdy. D€ tranh ciu
nhiét thi tudng nén c¢6 khung g6, hai t&m thép trong va ngoai 16p cich
nhigt (bong thuy tinh} dugc bat vit vao g va khong tiép xic véi nhau
(hinh 4-28)

Hinh 4-27. Mt céch céu tao tuang bubng séy.
1-tudng cach nhigt; 2- khung chiu ivc.

Gid d6 cdc khay c¢6 thé lip c6 dinh lén cic cOt hay x& cda hé
khung chiu luc 1am tir thépdinh hinh.

Hinh 4-29 thé hi¢n nguyén 1y cdu tao ciia budng sy ¢é tudn
hoan va dét néng bﬁ sung tic nhan say.

Budng sdy c¢d cdu tao nhy hinh 4-30 ¢6 san pham sdy véi do kho
ddngdéu hon vi téc nhéan sy di xuyén qua khay chifa vat sdy tao ra sy
1iép xuic déng déu chia vat sdy vai téc nhan sdy.
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Hinh 4-28. C4u tao tuang budng séy
1- khung g&; 2- thép tdm; 3- cach nhidt; 4- khung chiu lye; 5- dinh 8¢
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Hinh 4-29. Budng séy c6 tudn hoan va dét Hinh 4-30. Budng séy c6 ludn hoan
nong bé sung tac nhan sdy f4c nhan s&y, tac nhéan séy
1- caloriphe chinb; 2- cac khay dung vat di xuyén qua iop vat sfy
sdy; 3- quat; 4- calariphe @5t néng b8 sung. 1- t&m chan; 2- khay co 15 (hoac Iusi);

3- caloriphe; 4- quat

Hinh 4-31 thé hién cic qué trinh sdy xay ra trong cdc budng sy
c6 nguyén 1§ cdu tao va hoat dong nhur & hinh 4-29 va 4-30. Khi lya
chon k&t cdu budng sdy phéi can c vdo két qui tinh cong nghe sdy
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(xem muc 4.2). Két cau
hubng sy sit v&
phuong thitc sy da chon
s& cho két qua siy phu
hop véi tinh  todn.
Trudng hgp ¢é hé thdng
s&y ch€ tao sin , thi cin
chon 14¢ nhan sdy cd cac
thong s6 phi hop, che
do sdy ding cho timg
Joai val sdy cu thé mdi
cé két qua sdly 1ot

Thong thudng val
budng sy nén chon van
tdc  tic  nhan I
0.5 (m/s) dén 1,5 (m/s),
doi khi c6 thé 14y dén 5
(m/s) néu duoc (khong
ify 16n hon van t6c ling
ciia vat sdy, san phdm
sfly). Chiéu day cha 16p
vat sdy dang 1o (hat,
manh nhd) nén chon
trong khodng tit 30 dén
50 (mm). Nang luong
tiéu hao trén mdi kg 4m
bay hoi khoang 8000
(k)), tuong duong nhiét
ngung tu ciia tr [ dén

Hinh 4-31. B thj s&y bang khong khi néng.

a) Quaé trinh sdy trong budng sdy d hinh 4-29
2,5 (kg) hoi nubc bio b) Qué trinh sdy trong budng sdy & hinh 4-30.
hoa. Cudng do sdy

khoang 0,12 + 5 (kg/m".h).
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Mu6n c6 do kho cta san pham siy dong déu thi trong bubng sdy
do tic nhan sdy phai lon.

khong c6 viing lang gi6 (hoac 2i¢ y&u) va 18¢
di phun tc nhan sdy thé

Pé lam duge didu d6 ta dung budng sdy cO v
hién & hinh 4-32 va hinh 4-33,

Hinh 4-32. Budng s8y cb voi phun téc nhan sdy, khi tac nhan sdy I& khong khi nang.

a) Nguyén Iy ¢du tao cla budng sdy

1- quat; 2- voi phun thc nhan s8y; 3- budng sdy; 4- dng thai, 5- cac khay dung vét sdy.

b) Qua trinh sdy trén d& thi l-d

2 3. 4

a) b)

Hinh 4-33. Buéng sdy c6 voéi phun tdc nhan sdy, khi tac nhan sy 1& khoi I6.
a) Nguyén ly cdu tao cia budng sdy
1- guat; 2- vdi phun; 3- budng sdy; 4- 8ng thai: 5- cac khay dung vét séy

b} Qué trinh sdy trén dé thi i-d.
Tée do cha tdc nhan sdy ldc roi vdi phun vao khoang tr 30 dén
50 m/s. S& luogng voi phun c6 thé {1, nhidu, khic nhau. Hé s6 phun F
dugc tinh tir hinh 4-32 b:
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_ d, —dy x'fl —ty

2

(497

d, —d, 1, -t

|
trong da:

F - hé s6 phun ; .

d,, d. - him dm cla tdc nhan sdy tai diém ddu, cudi qud trinh

siy;

dy, - ham am cia hén hgp hod tron gilta khi thdi va khong khi

midi;

t, - nhiét do cla tdc nhan say ldc diu qué irinh say;

{,' - nhiét do tac nhén sdy sau caloriphe.

Tir t3¢ 46 tac nhan sy & migng vOi phun, lru lugng tac nhéan sdy
ta tinh dugc dudng kinh voi phun, s8 voi phun. T6c d¢ clia tdc nhan
say O sau Ong ¢on (hinh 4-34) duge tinh theo cong thic sau:

s L

B Ew,

W 4-98
e (4-98)

trong do:

F - hé s0 phun;

w, - t6c d thc nhin sdy
© tal miéng vOi phan:

w, =30 + 50 {m/s);

W, - t6c d6 tac nhan sdy
sau Ong con, (m/s);

£ - 16ng tré luc gdm v
phun, budng hoa tron, dng con,
v.v.

@
®
®

C6 thé 1dy :
b). -
£=(0.37+0.72). Hinh 4-34. Kich thudc voi phun, 6ng con
NE&u mi¢éng voi phun la trong budng say.
hinh vudng thi dudng kinh voi a.Hinh chiéu ding
phun 14y bing canh miéng phun, . b.Hinh chidu bing.

Hinh 4-34 thé hién kich thudc cla cdc vdi phun -trong bubng sdy.
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Ciéc quan hé giita chiing duge thé hi¢n nhu sau:
D = 1,55d(1 + FY;
§=325(0,37 + F)d; ' (4-99)
L>4D |
trong dé: .
d - dudmg kinh mi¢ng voi phun;
D - dudmg kinh miéng Ong con;
S - chiéu dai dng con;
L - chidu dai phin kénh gid con lai;
¥ - h¢ s6 phun.

4.4.3. Ham sdy

Héam sy ¢6 cdu tao khac budng sdy la chidu dai c6 kich thudc
1on gdp nhiéu 14n chiéu rong va chiéu cao. Ham sy duge dang d€
sdy cdc vat sdy kém chiu nhiét va khé kho. Vat sdy thudng & dang
i x6p 1dp nhir cdc loai hat, ¢, qua cét 141, che, rau, ...). Cac khay
duge x€p trén xe¢ godng, X treo, (rén bang tai. Vat sdy cling phuong
tien van chuyén (xe godng, xe treo hay bang tai) di vao ddu ham va di
ra & cubi him. DE kéo cic xe goong, xe treo ta diing xich tai. Téc nhan
sdy chuyén dong ngugc chiéu, hodc ciing chiéu vGi vat sdy. Dé tic
nhan sy khong tran ra ngoai, hoac khong khi & ngoai khong bi hiit
vao hém thi & ddu va cuGi him sdy c6 khoang xép dé€ nap va ldy timg
xe mot. He thong quat van chuyén tc nhan va bd phin gia nhi¢t dugc
14p bén ngoai hogc ngay trén néc hdm sdly, caloriphe ciing c6 thé 14p
trong ham siy.

Can cif vio phuong tién van chuyén him sdy gém c6 ba loai:
hdm sdy cé xe godng, him sdy xc treo, him sy bang tai.

4.4.3.1.Cdc hdm sdy c6 xe goong

Hinh 4-35 thé hién cdu tao clia him sdy c6 xe godng (khong thé
hién he thdng quat va thiél bi gia nhigt t4c nhan sdy). Chidu dai cha
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him bing téng chiéu dai cua céc xe godong xEp trong hdm, cong vai
chidu dai noi [4p cira hit, ddy tdc nhan sdy, cong véi chiéu dai khoang
xép & hai ddu (n€u cd) dé nap va 14y xe ra.

Him dii nhat c6 thé dén 60 m. Néu ham ngén (it xe) thi nap va
14y xe ra c6 th€ ding sitc ngudi ddy va kéo. Khi hdm dai (c6 nhitu xe)
thi phai c6 hé théng co gidi nhu xich tai, co cfu thuy luc dé nap va lay
xe godng. Xc godng ¢é hon banh lan trén dudng ray hodc trong long
hai thanh thép géc. Sau khi 1dy san pham sdy, xe goong theo dudng
vong bén ngodi ham di quay lai phia ddu ham. Khi da nap ddy cac
khay chifa vat sdy, xe duge dua vio hdm sdy. Thoi gian sdy chinh la
thifi gian chuyén dong cua mdi xe godng di tir ddu dén cudi him say.
Nang sudt ctia him sdy bing nang suét cda mot xe nhan véi s6 xe vao
hodc ra trong mdi gidx. N&€u goi thai gian gilta har xe lién tiép 1a mot
chu ky thi nang suat cia him sdy bang ning sudt cia mot xe nhan véi

Hinh 4-35 Ham sdy ct xe godéng
a.Hink chidu dimg; b. Hinh chidu béng.
1- xe goéng; 2, 3- clta hit, clia ddy tac nhan sdy; 4- xich kéo (34y) xe goong; 5- bd phan
d&n dong xich (d8ng co va hdp gidm 18c); 6- dudng ray vong, 7- hai xe dua, don xe godng.
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5§ chi k¥ trong méi gids. Can cit vao dic tinh cha vat sdy dé thigt ké
cdc khay. Chiéu dai va rong cla khay chon sao cho mot ngudi bé hay
hai ngudi khuan d€ dang. Chiéu cao khay phu thudc vio chiéu day cia
1ap vat sdy sao cho kho déu. Kich thude xe goong phu thude vao s6
khay xép trén xe. Mdi tdng clia xe godng c6 thé x&€p mot hoic hai
khay. Chiéu cao xe phu thudc s tang x&p khay nhin v&i khodng cich
gilta cac khay, cong vai chiéu cao cho banh xe, ray v.v. .

Khodng cdch ciia cdc khay phai phit hgp véi 8¢ d) tde nhan sady.
Khe hés gitra xe godng vdi tudng, tran, nén ham sdy phai nhd nhat.

V&t hdm sdy ta 6 thé 1ién hinh cdc qué trinh sdy da dang: sdy
khong hoi luu khi thdi, sdy ¢6 héi luu mét phan hay toan bg khi
thai, chia thanh nhiu viing sfy phi hgp véi cdc giai doan sdy, sy
c6 d6t néng bo sung tac nhan sdy v.v. Téc nhan siy ¢6 thé chuyén
dong cing chiéu véi xe godng (hinh 4-35), vita xudi vira ngugc
vdi xe godng (hinh 4-36) chuyén dong cat ngang vdi xe godng
(hinh 4-37).

72
] 2 1 4 5

5

Hinh 4-36. Ham s&y co hai viing séy
1- &ing ddy; 2- caloriphe; 3- quat; 4- dai thang; &- déng co dién; 6- déng ca dién; 7- dai
thang; 8- quat; 9- caloriphe; 10- 8ng ddy; 11- déng co dién; 12- 8ng thai; 13- quat; 14- xe
goong; 15- b& phan ddy xe godng vao him sdy.

Hinh 4-37 thé hién nguyén 1y cdu 10 cla hdm sdy 6 nhiéu viing
sy, tdc nhan sdy chuyén dong cét ngang chuyén dong cla céc xe
godng. Dé tao ra chuyén dong phifc tap cla tdc nhan siy nhu hinh vé,
phai ditng nhiéu quat hedng truc. Timg cum quat nhan truyén dong tir
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truc chung dit bén ngoai budng sdy. bay cung ia han ch& cia phuong
phap nay. Bil lai ta c6 nang sudl va chét luong sdn phdm sdy cao hon.

! 2 5 4 2
| F] A//I? I I// i I/ﬂ 1] _RT;_‘\}H/ / Fh /3
DO | [
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Hinth 4-37. HArn sdy cb nhiéu ving sdy
1. cifa thai; 2- cac quat huéng truc; 3- xe godng; 4- cifa 14y khéng khi; 5- dng hi luu.

Viéc tinh todn qud trinh sdy trong hdm sdy phii can cff vio ket
c&u ham da lua chon, ché do sdy tuong tng. Cac budc tinh todn da dé
cap 0 muc 4.2.

4.4.3.2. Ham sdy ¢0 xe treo

Loai hdm sdy c6 xe treo cling duge ding dé sdy chc vat sdy roi
x&p 16p (cdc loai hat, manh cit nhd). Cdu tao cha loai hdm sdy nay
gém: him sdy c6 k&t céu ngin va rong, cao, bén trong chia thanh
nhiéu khoang phd hgp vdi h¢ thong xich van chuyén céc xe va chuyén
dong cha tac nhan s&y. Chicu dai clia xich nim trong budng sdy phu
thuoc thosi gian sdy, t6c do cla xich. Chiéu dai téng cong cla xich
bing chidu dai phan nim trong ham s&y cong vdi phin d¢ théo san
phdm sy va nap mdi vét siy. M&i xe treo c6 thé ¢6 mot hay nhidu
khay. Néu mdi xe chi c6 mdt khay thi viec nap vat sdy va théo san
phdm sdy dé tu dong hod, qué trnh sdy 1a lien tyc (hinh 4-38). Néu
mai xe ¢6 nhidu khay thi theo nguyén tic sdy lien tuc nhumg c4c Xe
duge treo 1en xich hay 1dy ra lan luct timg chiée mot. Cac mée treo Xe
phii ¢6 banh lan trén ray 1reo.

Nhin hinh 4-38 ta thily xich tai chuyén dong ngang nhung chéng
lon nhau va 16n cao din dén do cao thdo san phdm sdy (vat sdy dd kho
dat do 4m yéu ciu), sau do chuyén dong xudng dé nap vat sdy con am.
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Nhu vay khung xe treo phdi hep dé khoéng bi vudng (hinh 4-39),

A — ' ’ ,'_r_u:.»’é.:: A B
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Hinh 4-38. Ham sdy c6 xe trec nap va thao Ku fién tuc
a- Nap ligu (vét sdy); b- C4c xe ireo trén xich, c- CAc phbu théo san pham .
d- Cifa xd vao thing chura thanh pham

a)

Hinh 4-39. Khung xe lreo trén ray
a.Hinh chiéu dimg; b hinh chiéu canh.
1- khung xe treo; 2- ray freo; 3- banh xg;
4- gia treo ray; 5- xa chiu luc (dé 13p cac gid treo ray}); B- mac treo xe



bé don gidn ta cd thé chi dung mot banh xe ma khong can hai

banh nhu hinh trén.

Ta ¢6 thé cho cdc xe treo cling xich chuyén dong ngang trén
dudng ray udn khiic nhung ciing nim tréen mot mat phang ngang.

DPuong  nhién  trong
truomg hop nay viée nap vat
sdy dm vdo cdc xe cing nhd
14y san phdm khoi xe déu &
1dm vGi cua con ngudi. Mudn
dura sin phdm viio bunker
(thing 16 dé bao quan thi
phai ding gau tai (véi hat),
bang tai (v6i var i ¢d kich
thude 1on hon hat). Trudng

hop nay khong bao gidy xe

treo bi vudng vao xich va
ray, sta chita dé dang.

Ngoai ra cic xe lreo va
xich tai ¢6 thé chuyén dong
theo chiéu thing ding (hinh
4-40). Trong trwémg hop nay
hé thdng sdy duoge goi la thap
sdy.

4.4.3.3. Mdy sdy bang tdi

Sdn phérn
-

Hinh 4-40. Ham s&y dang thap

1- xich tai; 2- than thap; 3- cda vao cla tac hhan

s&y: 4- clfa thai; 5- banh xich;
B-xe treo; 7, B- cira thai

Nguyén tic cdu tao ciia mdy sdy bang tai gém cé ham hodc
budng sdy, bang tai lién tuc chuydn dong trong budng. Vat sy
dugce rai déu trén bang tdi nhd co cdu nap li¢u. San phdm lién tuc
duge 14y ra O cudi bang tai. Téc nhan sdy 1a khong khi néng hay
khéi 10 chuyén dong cit ngang qua chidu chuyén dong cla bang tai.
Chiéu dai vi t&c do clia bang tai phu thudc vao thdi gian sdy. Chiéu
rong bang (cling 1a chiéu rong 16p vat sdy) chidu day 16p vat sdy va
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16c do bang phu thudc nang suit cia may. D€ khong gay ra tror lue
{Gn, san pham ¢é d6 kho déu thi 1op vat sdy trén bang c6 chiéu day
1r 50 dén 250 mm. Vat sdy x6p (hat, manh cit nho) thi chon thién
vé & 16n, vat sdy dang bot nhao thi chon vé phia s6 b¢.

Hinh 4-41. Mdy sdy mot bang tai.
a.Hink chidu ding; b.hinh chiéu canh.

1- xich tai: 2- banh xich; 3- 16p vat sdy, 4- cac khoang say, 5- quat tudn hoan tac nhan
sdy frong m3i khoang, &- quat hat «hi thai: 7- clfa tudn hoan tac nhan séy, 8- cita ldy khdng
khi méi; O- caloriphe trong mdi khoang

Bang (ai co cdu tao rdt da dang: ¢6 thé 12 bang duge ché tao tir
hang dét, huéi thép, bang thép duc 1, chc khay duc 16 hodc khong, 1ap
trén truc quay, hai dau truc 14p vao hai xich tai. Hai ddu khay vé€ phia
xich duoge kéo trugt trén 1ong thanh (hép géc. DEn vi trf thanh thép goe
d& khong con, d6 12 hic khay xoay va d6 vat sdy xudng céc khay dudi.
Pay ciing la bien phép dao 1ron vat sdy. Céac khay ¢6 thé xoay quanh
truc gifta hodc theo bin 16 nhu cdnh cira. Sau day la mot s3 dang ciu
tao ctia may sdy bang tai.

Hinh 4-41 thé hign ¢du tao cla mdy sdy mot bang tai ¢6 nhiéu
viing siy. Bang tai 1a ludi thép duge 1p trén hai xich tai, chuyén dong
nhév hai cip banh xich va b truyén dong L dong co. Theo chidu dai
cia bing, hudng sdy dugc chia thanh cdc khoang sdy. Mdi khoang cd
quat va caloriphe riéng. Nhi vay ta c6 the diéu chinh duge ché do sdy,
ning cao duge nang sudt va chat Wwong san pham sdy.
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Hinh 4-42. Nguyén Iy cdu tgo cia may sdy nhiu béing tai.
1. caloriphe; 2- cac clfa gib; 3-bang tai san pham; 4- b& phan nap lidy,
5- b#ng tai; 6- clra thai.

Hinh 4-42 thé hién nguyén 1y cdu tao cha mdy sdy nhiéu bang
tai. Vat sdy dang 10 duge nap vao nhénh trén cha bang tai trén cing
nhd bo phan nap licu. BO phan nap liéu ¢6 nhiém vu rai déu vat sdy len
bé mat bang dang chuyén dong sang trai. Bang tai dugce tao bdi cédc
khay 14t dat lizn ti€p nhau ma hai dau truc ban 18 14p 1én hai xich tai.
Khi gan t6i banh xich trdi thi hai thanh d& ddu khay bi hang, khay sé
1at va d8 vat sdy xudng nhanh bang {3i phia dudi (chinh Ia d6 len céc
khay vira tir trén vong
xudng). Khi cic khay
O nhanh dudi gin trd
vé gin dén banh xich
bén phai thi vat sdy
lai dugc khay lat 4o
xuong bang 1ai phia )
dudi. Cit nhu vay cho : .
dén bang t& dudi
cling, san phém duge Hinh 4-43. Bang tai khay 14t
dé lén bang tai san 1-thanh 48 khay, 2-cac khay Iat; 3-xich 1ai.
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phim. Hinh 4-43 va hinh 4-44 thé hién cu tao clia bang tai khay lat.
Khay 1at nhu hinh 4-43 chi lam viée {chita vat sdy) mot phia
khay, trong khi d6 & hinh 4-44 thi khay lam viéc & c hai mat.
D61 v&i vat sy & dang nhio (bot udt) ta dung mdy sy bang tai
bing vai.

Lép bot nhio trén bang khong nén qué day. San phdm dugc dao
béc ra khdi bang tai & vi trf tang cudi (hinh 4-45).

!
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Hinh 4-44. Béng tai khay 4t kifu ban &
1- vt sfy; 2- xich tai; 3- khay |4t ki€u ban (é.

Hinh 4-45. M4y sdy bang t3i bang vai
1- quat hutdng truc d& d5i Iua tac nhén sdy; 2- caloriphe; 3- bing thi; 4 quat ty t&m hat kiné
thai {tac nhan sdy sau qua trinh sdfy); 5 dao béc sén phdm

Dé sy bot nhio dinh ngudi ta diing miy sy bang tii treo gdp
khtic thé hién & hinh 4-46. Bang tii la lu6i thép co cfu tao tuong I
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nhu day xich. Chiéu dai cha bang tai bing dng chiéu dai gdp khiic
trong khoang sfy va chiu dai cdn thi€t d€ nap liéu, thdo san phdm va
quay vong lai. Hoat dong clia miy nhu sau: Vat sdy tir phéu nap ligu /
qua bd phan nap li¢u 2 dugc dinh diy 1én bang ludi thép. Chiéu day
cua 16p bot nhio ding bang chiéu day bing (10 - 15) mm.
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Hinh 4-46. May s&y bang tai bdng ludi thép ireo gdp khiic.
1- phdu chita; 2- bb phén nap lidu; 3- bang ti; 4- truc ép; 5- xich ireo bang 13, 5- bua dap
vao biing tai d8 I&y san pham; 7- vit tai t3y san phidm; 8- quat; 9- caloriphe.

Khi bang ludi da dinh ddy bot nhéo di qua hai truc ép 4 thi chiéa
day 16p bot ding bang chiu day bing. Sau d6 bing 14i dugc dua lén
cao hon cip xich 5 dat nim ngang. Xich 5 chuyén dong chim hon
bang tai rdt nhiu. Hai day xich ndm ngang va cdch nhau 16n hon
chiéu rong cla bang tdi. Trén bang tai 1ip cdc thanh ngang v&i hai ddu
nho ra ngoai bang tii va da dé gic ngang qua hai xich 5. Khi thanh
treo cham xich 5 thi bang s& vdng xudng. Khoang céch gilta cdc thanh
treo trén bang, tdc do xich treo 3, t6c do bang 3 quyét dinh chiéu cao
chc doan bang bi treo. Bang cdch nay, ta rit ngdn duge chidu dai
khoang sdy. Khi di hét khoang sdy thi vat s8y dd kho. Bia 6 lién tuc
dap len bang d€ 1am roi bot kho xuéng méang nghiéng va theo vit tai 7
ra ngoai. T4c nhén sdy dugc d6t néng nhd caloriphe 9 va ddi luu qua
khoang siy nhd quat ly tam 8.
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Tinh thiét k& may sdy bang tai dugc thuc hign nhu sau:

- Can c vao tinh chét cta vat sy, nang sufit va chédt lugng sin
phidm ta lua chon tic nhan sfy 12 khong khi dugc gia nhiét bing
caloriphe hoac t4c nhan sdy 1a khéi 1o. .

- Chon nhiét do cusi va ham 4m cu6i cha tac nhan sfy. Dung dé
thj qué trinh sdy 1§ thuyét va thyc t€ trén 46 thi /- ciia khong khi fm.
Viéc dung d6 thi sdy con phii can ¢t vao phuong thitc sy cé hay
khong héi luu Khi théi, c6 d6t néng bé sung hay khong (muc 4.2).

Né&u chon nhigt do ddu va cudi cla téc nhan s&y cho phi hgp véi
vt sy, thi cdn xé4c dinh do 4m cudi chia tac nhan sdy cho phil hgp v6i
do 4m ciia sin phdm sdy theo yéu cdu. Sau dé dung 46 thi 1§ thuy€t va
thuc t€ clia qud trinh sdy. _

- Cin ot nang suft, 40 4m ddu va cu6i clia vat sfy dé xdc dinh
lugng 4m bay hoi.

.- X4c dinh khéi lugng tac nhan sdy.

- Chon t6c d¢ tac nhan sfy di xuyén qua idp vat sdy va bang tai
sa0 cho nhd hon van toc ling cha vat sfy da kho theo diéu kien (4-96).

- Chon so bo chidu day / cta 16p vat sdy trén bang trong khoang
tit (50-250) mm.

_ Tinh khdi lugng vat sy trén mot mét vuong bang tai 12 me.

me = %- = p.h, (kg/m?) (4-100)

s
trong do:
F, - dién tich bang tai c6 vat séy nm trong khoang sdy, m*;
m - nang suft sdy, (kg);
p - khdi lugng rieng cla vat sdy trén bing tai, (kg/m;
k - chiéu day 16p vat sdy trén bang, m.
- X4c dinh bé mat riéng cia 1op vat sdy trén 1m?® mat
bang tai 1a ag
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S1-¢) 4 (4-101)

ap =ah=

trong dé:

@ - bé mit riéng cha vat sdy trén mot mét khai vat sdy, m’/m’;

£=0,36 - 0,42 do x8p cua vat sdy;

d - dudmg kinh trung binh cila vat sfy (khi khong & dang cdu thi

14y dudng kinh trung-binh (d,.), (m);

f-12 hé s6 di cdu cha vat sdy.

- Tinh hé s6 toa nhi¢t « giita dc nhan sdy va I16p vat sdy rén
bang tai.

- Tinh t6c 40 s&y N cua giai doan sy thi nhit.

- X4c dinh bé mat 1am viéc Fs (bé mit bang 13i ¢6 chita va sdy
ndm trong khoang sdy).

F
Fy=—,(m’) (4-102)
dy
trong dé:
F - bé mit cuia c4c vat s&y niim trén dién tich Fg, m%;
dg - bé mat cha Idp vat sdy nim trén 1 m® bang tai.

B4 mit lamm viéc clia bang tai cling ¢6 thé tinh theo diéu kién
(4-103): .

Fy =, (m’) (4-103)
nig
- Chon chiéu rong bang tai la B, m.
- Tinh chiéu dai bang tai ndm trong khoang sy la L:
FS
L =—,(m 4-104)
B
- X4c dinh t6c 40 v clia bang tai:
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=% (/) (3-105)

trong d6: ¢ 1a thdi gian sy, h.

Né&u ta ding mot bang tai thi L ciing 13 chidu dai khoang sdy.
Chiéu rong cta khoang sy 18y rOng hon chiéu rdng ctia bang mot it.
Tir d6 ta s& tim duge chiéu dai (dng thé clia bang tdi (gém phén lam
viéc va khong lam viéc). Chiéu dai phan khong lam véc phu thudc vao
dudng kinh hai dfa xich dau va cudi, phu thude vao khoang cach giira
hai truc dia xich v.v.

Trudng hgp ding mot bang tai din tdi chiéu dai khoang sdy qua
16n thi ta ding méy sdy nhiéu bang tii, bang 1am viéc mot mat hay hai
miat dé giam chiéu dii va tang chifu cao khoang sfy. Chon chiéu dai
khoang sy 1a L, thi sd bang tai s&€ 1a m

- Khi bang lam viéc mot mat:
= " 4-106
n i ( )
- Khi bang lam viéc hai mat:
L

n=_—
2L,

(4-107)

Chiéu cao clia khoang sdy phu thudc vao s6 bang tai, dudng kinh
dia xich, khoang cdch giita hai dia xich, cilra vao va ra clia tic nhan sdy
V.V _

Céc dic tinh k¥ thudt cla miy sdy bang tai ndi chung khong
nhiing phu thuoc vao dac tinh cba vat sdy, ma cdn phu thugc chu trinh
sdy, ché do sdy. Sau day 1a mot s6 chi tiéu dé tham khéo, céc gid tri
déu tinh trén mot kg dm bay hoi:

- Khdi hugng tac nhan say: G'= (75 - 100), (kg/kg).
- Nhiét lugng cdp cho caloriphe: g« = (5000 - 7400} , (kJ/kg)
- Dién nang: N = (10 - 20), (kW.h/kg).
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4.4.4. Thap say

Sdy thap 12 qud trinh sy dién ra trong budng sdy c6 chiéu cao
16n, Vi vay ta goi budng s&y la thdp sdy cling duge. Qué trinh sy dién
ra trong thdp ciing 12 qué trinh sdy doi luu. Vat sdy duge ghu tai dua
len va rét vio dinh thap rdi chay xudng day thip dudi tAc dung clia
trong luc, tdc nhan sdy dugc quat thdi viio thap tir phia dudi theo kénh
din di 1en. T4c nhan sdy tiép xtc voi cée vat sdy vi lam bay hoi 8m tit
vat say.

Hink 4-47. Cac bign phép cdp téc nhan sdy cho thap.
a- diing kénh & day thép; b- dung 6ng trung tam,
¢- dung véch ngan; d- ding chop dang mai nha.

Chiéu chuyén dong cla téc nhén sdy tuy thuge vao cfu tao cu
thé ciia kénh din bén trong thap sfy. Hinh 4-47 bibu di&n mot sO cdch
cfip t4c nhan sy trong thép sdy. Cdp t4c nhan sfy nhu hinh  4-47a chi
ding trong trung hop chidu cao chia thdp khong 16n, ldp vit sdy
khong diy. Cdp tdc nhan sdy nhu hinh 4-47b dugc diing trong trudng
hop dudng kinh (néu thdp dang try) thép khong ién, than thép c6 18
thodt tic nhan s&y sau khi da di qua 15p vat sdy. Phuong phép nay chi
4p dung khi s&y khong tufin hoan khi thai. Hinh 4-47c ding cho thép
¢6 ti€t dién ngang 1a hinh vuong hoéc chir nhat: Long thép dugc chia
thanh cdc kénh thing dimg bing céc vich ngan c6 18; kich thudc céc 18
nhé hon kich thudc hat; dién tich céc 16 phéi 16n (nhidu 18 nhu luci);
céc kénh din hat (vat sdy) rong hon kénh d4n téc nhan sdy, dat xen k&
nhau. Cu tao nhu hinh 4-47d, goi la thép chép: Ti€t dign cla thip
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ciing 1a hinh vudng hoic
chir nhit; cdc chdp (dang
méi nha thu nhd) duge
l4p thanh cdc 16p ching
1én nhau; tdc nhan sdy di
vao cédc chép 16p dudi
r6i di qua 18p hat dang di
chuyén xuéng, sau d6
theo cdc chép Idp trén
thodt ra khoi thap.

Cdu tao nhu hinh
4-47¢, d ¢6 thé 4p dung
qua trinh sdy c6 tudn
hoan khi thai. '

Hinh 4-48 thé hién
cdu tao cla cdc chdép va
khoang cich giita hai 16p
chép lién ti€p & mat céi
ditng cdt ngang céc chép
trong thap. Cic chép
duge dap hodc go tr thép
tdm c6 chiéu day sao cho
khong bi l6p hat lam
bién dang 1a duge.
Ching ta ¢6 thé chon
cu tao cha cic chép nhu
hinh 4-48a,b,c, d tuy hat
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b )

Iu |
260

43

230

200

(]

o0

28

28
&4
200

-_—r
(IET

al b)

200

|
¢) d)

Hinh 4-48. C4u tso cda céc loai chop
a- diing cho hat cb kich thude I6n; b- dind'cho hat c6
kich thudc vira;
¢, d- ditng cho hat c& kich thutc be.

¢o kich thudc to nhd khac nhau.

Hinh 4-49 cho ta thdy c4ch lip cdc chGp vio than thip. Than
thdp dugc ché tao tir khung thép chiu lue, boc bing thép thi ta ding
cach nhu hinh a: cc chép duge géc 1én cdc tai van vao than thdp. Ta
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¢6 thé lép chép bing bulong nhu hinh b. Khi than théap la bé tong cot
thép thi ta chira 16 cdc chdp khi dé bé tong than thap, sau d6 bt vit
mot ddu chép vao tai dic c6 sdn & 16 cha than thép.

8)

Hinh 4-49. Cac cach idp chop vao thap
a-Khi than thap bAng thép: 1- chép; 2- gia gac chép; 3- tai chép dé 6m vao gia 2.
b- Dung buléng dai 8¢ bt 1 dau chop
c. Khi than thép Ia bé tang odt thép: 1- chop; 2- than thap; 3- mdi chén kin;

4- tai bat vit vao chop.

Hinh 4-50. Co céu théo liéu gian doan
1- t&m chén {14 vany; 2, 3- khung 1ép céc 14 van; 4- ph8u thac hat; 5- tay dong va md van;
6- @an béy; 7- thanh gifing.
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Pé thdo san phdm khoi thap, ngudi ta sit dung co cdu thdo sin
phém 14p & d4y thap. Nhigm vu clia ¢o cfu nay phu thudc vao qua trinh
sdy 1a gidn doan, chu k¥ hay lién tuc. Hinh 4-50 thé hién co céu thdo
san phdm dung cho thép sdy ¢6 qué triinh sdy gidn doan hodc chu ky.
Déy thap duge chia thanh nhiéu diy chép lien ti€p nhau, t6ng chiéu
rong cla mi¢ng chép bang chiéu dai ddy thap, chiu dii clia chdp bing
chidu rong ddy thap. Cic 14 van bit ddy chop duoc 1ap trén mot khung
dich chuyén dugc theo phuong ngang nhd co cdu don by diéu khién
bang tay, ¢4 vi tri md va dong.

Hinh 4-51 thé hién c&u tao cla co cdu thdo san phdm lién tuc
diéu khién thi cong. Ddy thdp dugc chia thanh cdc keénh din hat da
kho nhd céc chép ¢6 kich thude khdc nhau dit xen k&. Géc va Khoang
céch clia ¢de chép sao cho khong xdy ra tic do bic cdu hat. DE khir tic
do béc cdu (néu xay ra) ta ding cac thanh lic diéu khién bang tay. Khi
ta rit 14 van 3 thi hat s& lién tyc chdy ra mot cdch déu dan. Khi dong
van 5 thi qué trinh chdy sé dimg dédn tix dwdi lén trén (né€u trong thdp
cdn hat). Mac dit miéng chdp dudi rong hon ddy chdp trén nhumg hat
khong chay ra ngoi, vi miéng chép dudi dang cao hon ddy chop trén.

G780

1878

Hinh 4-51. Co cdu théo ligu tu chay
1- cita thao lidu; 2- céc khoang chay truyén; 3- cac chop; 4- tdm didu chinh déng bat;
5 van day thap.
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Hinh 4-52 thé hién cu cdu théo hat lién tuc chay bang dong co.
Bénh dai 72 nhan truyén dong tir dong co lam cho trye 1éch tam 11
quay tron, thong qua tay bien /0 ma khung va céc 14 van lien tuc lic
qua lai bén dudi cdc chdp 6 d€ hat chiy ra lién tuc va d8u. Chc chop 6
duge 14p trén mot khung ¢6 thé chinh cao lén hay ha thdp xudng duogc
dé diéu chinh dong chay cilia hat.

Hinh 4-52. Co c4u thdo figu fign tuc
1- banh xe; 2- tdm chén {la van); 3- khung dao ddng; 4- céc phéu; 5- gia dd phdu;
6- cac chép day thap; 7- déng hat; 8- cic chép; 8- than thap; 10- thanh truyén;
11- truc l&ch tam; 12- banh dai.

Qué trinh sdy trong thép cd thé 1a sdy khong hoi luu khi thai
(khong tuin hoan tic nhan siy}, sdy cé hoi luu mot phin hay toan bd
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khi thai, sdy cd d6t néng bo sung cho tic nhan sdy. Céch tinh cho timg
trutmg hop cu thé di duge dé cap & muc 4.2. He thong sdy dugc xay
dung trén co s& tinh todn qué trinh sdy da lva chon phid hop vdi timg
loai vat sy, nang suét va chét Jugng sin phim sdy. He théng sfy thép
bao g6m céc bd phan sau: Thdp sdy; hé thdng van chuyén hat (gau tai,
bang (i, vit tai tuy trudng hop-cu thé); He théng d6t néng (caloriphe)
v van chuyén (hé thdng quat) t4c nhan sdy. Vat sdy chuyén dong tir
dinh xudng diy thap c6 thé di qua cdc ving sfy khédc nhau, mbi viing
c6 hé théng quat va d6t ndng tac nhan sdy rieng phit hop v6i ch€ do
sdy cla mdi viing. Ving ddy thiap 1a ving lam ngudi hat. Thong
thudmg trong hé théng sdy thdp cd hai thap sdy lam viéc song song, céc
khoang cdp tdc nhan sdy duge b6 tri gifa hai thap. Dé tang hiu qué
qué trinh sy ngudi ta tron mot phdn hat kho (sin phim clia qué trinh
s&y) vdi hat 4m dem U r6i mdi cho vao thép sdy. Trong trudng hop nay
ta goi 1a h¢ théng sdy thdp tudn hoan hat, lugng hat tudn hoan khong
cdn lam ngudi. Sau day 13 mét s6
he thdng sdy thap ding dé sdy céc
san phdm néng nghiép cé dang hat
(lda, ca phe, v.v.)

Qua trinh sdy dién ra trong
hé théng sdy & hinh 4-53 xay ra
nhr sau: Dong hat 4m tir bén
ngoai ciing hat kho 1dy tr ddy hai - -
thdp (dong hat tudn hoadn) ciing
dugc gau tdi 1 d6 vao thing U 4.
Thoi gian U tuy thufc vio tUng -
loai vat sdy. Dung tich thing @ -
phy thuge vao thdi gian 0 va nang
sudt cua hai thip sdy. Trong qua
trinh 0 dién ra cdc quéd trnh
truyén nhiét tr hat kho sang hat
im va truyén dm tr hat 4m sang
hat kho. Nhd vy khi dong hat

Hinh 4-53. Thap sdy bat tudn hoan
1- gdu tai; 2- céc qual; 3- cac thap sdy; 4-
thilng G val sfy; 5 cdc khoang phan phéi
“tac nhan sdy; 6- gau & san pham
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chay xudng hai thap sdy lam viéc song song thi qud trinh sy s& nhanh
hon, san phdm déng déu hon. Tdc nhén sdy duge d6t néng bing cic
caloriphe d€ c6 nhiét do ban
ddu phil hogp v6i cdc viing siy
kh4c nhau tir dinh thdp xudng 5

ddy thap. Tac nhén sdy cla méi -
ving do mdi quat ddy vao ttmg
khoang phan ph&i nim gita hai P
thép sdy. Tir khoang phan phdi ™
tac nhan di vao cdc chép (kénh
gi6) 1dp dudi roéi chui qua 1Gp
hat d€ thuc hién qua trinh sdy, \
sau dé di vao cic chdp 16p Lrén

vh di ra ngoai. Nhu vdy qua 3

trinh sy & day la qud trinh

khéong tudn hoan tac nhan sdy —-Bﬁ-q

(str dung téc nhan sdy mot 1dn).
Tir thoi gian sy ta tlinh

duge chiéu cao thdp sdy, tiét 2/

dién ngang cua cdc thdp phu

thudc vao nang sudt sdy. Nang

suft gau tai 6 phu thudc nang

RS
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suft sdy. Nang sudt gau tai / | 4 )
bang nang sudt sdy tinh trén vat  Hinh 454, Thép sdy hat tudn hoan o6 dét
am ban diu cfng v&i nang suft néng hat bang 8ng khf dong it

cha dong hat hdi luu. Luu lugng  1- 8ng dan hat tudn hoan; 2- clra Iy sén
tdc nhan sdy cla timg ving do phdm ; 3- clta khdng khi vao, 4- ving sy va
tmg quat dam nhiém. Can c@ 1am ngudi; 5- viing 0; 8- quat hit tac nhan va
vio céc s& lieu trén ta sé thigt  hattrong Gng khi dong luc 8; 7- quat hut
ké hé thO’ng Sﬁy thép gém: cie khéng khf di vao cffa 3 qua viing 4; 8- 6ng khi

~ . 3 £ ]
thép sdy, céc gau tai, he théng déng Iuc; 9- dong hat 4m; 10- tac nhén sdy
: cé nhigt dd cao; 11- khdng khi ngoai trdi.
quat v..v sao cho dong bo. g
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Do sir dung téc nhan sy mot 14n nén con lang Iphi nhiét lugng.
Téc nhan sdy thdi thing vao khong khif nén chi ding sdy céc loai hat
khong séan sinh bui hoac khi ¢6 hai cho moi trudng s6ng.

Nham tﬁhg cudmg dg trong qué trinh sdy, ngudi ta lp thém bo
phén nung ndng nhanh vat s&y nhu & hinh 4-54.

Trén hinh 4-54 ta thdy, qué trinh sdy dién ra nhur sau: Hat 4m
¢gng var hat kho (hat tudn hoan) duge tde nhan sy 6 nhiét do cao cho
phép cudn 1én theo 6ng 8. Qua trinh tiép xtic v&i tdc nhan thi céc hat
dugc nang nhigt rdt nhanh, lvgng dm 1y do dd bay hoi theo t4c nhan

sdy. Khi vio khoang 5 thi hat roi
xufng chit d6ng, khi d6 xay ra
truyén &m tir trong hat 4m ra bé mat
va truyén mot phdn sang bé mat. hat
kho. Xudng dén khoang 4 thi hat
ti€p xic vai khong khi mét, & day
xdy ra qué trnh sy va lam ngudi
hat. Quat 6 ¢6 nhiém vu tao ra ddng
khi dong 1a tdc nhan sfy di trong

6ng 8 c¢6 vain ¢ 16n hon van téc

lang cla hat. Chiéu cao clia 6ng khi
dong luc quy&t dinh thdi gian d6t
néng hat. Pudng kinh 6ng phu
thudc vao nang suft siy.

Qua4 trinh sfy x4y ra trong he
théng & hinh 4-55 ciing trong t
nhu & hinh 4-54. Ching chi khic
nhau & b6 phan ddt néng hat.
Khoang d6t néng & hinh 4-55 c¢6
chiéu cao khong 16m, tiét dién
ngang da 16n va ¢ céc 6ng nim
ngang didt so le theo 16p. Khodng
cach gilra cdc 6ng va dudmg kinh

Hinh 4-55. Thap séy hat tudn hoén 0o

d5t nong hat chuyén déng cham.

1- hat 4m; 2- hat tuin hoan; 3- s&n
phdm; 4- thap s&y va lam ngudi;

6- khoang U; 8- tc nhan séy;
7- khoang d6t néng hat; 8- gau tai;
9- quat; 10,11- quat; 12- khéng khi
ngodi trdi
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ciia chiing phu thudc kich thudce hat, sao cho hat chay cham hon tdi tu
do. Téc nhan sy c6 nhiét 49 cao vira phii di nung nong hat khi ching
chiy qua khoang d6t nong.

Ngoai ra ta c¢6 thé sir dung thiét bi tdng sOi hodc tong soi tudn
hoan dé dot néng hat trong hé thong sy thap . ,

Nhin chung v&i sy thép cé tudn hoan hay khong tudn hoan hat
thi cudmg d0 sfy phu thudc chi yéu vao nhiét d& va 16c do tac nhin
siy di qua 16p hat. Nhiét do tac nhin sdy va thdi gian ti€p xiic vdi hat
tuy thude vao timg Joai hat. T6c d6 tac nhan sfly di qua 16p hat cang
16n cang t6t nhung s& lam t6n thdt ohiéu nang luong cho quat
va cudn t-~n ca nhimg hat
nhe. Thong thudng ngudi ta
idy tdc do tac nhan sdy
xuyen qua 16p hat tinh trén
dign tich ti€t dién thép 1a
(0,2 - 0,7) m/s. Khi do
lugng 4m bay hoi tinh cho
Im® dung tich thdp vao

khoéng 50 (kg/h). T,
Cudng do sdy trong , & -t‘._l_/.j_
bing tang quay va sdy tdng , T
s0i, d& xay ra tic do bic ™~ == —
cdu hat trong thap, trd luc < <
16m. P }0\3 8
Chi phf d&ién ndng, Hinh 4-56. Thép sdy dTa quay
nhiét ning, luong khong 1- than (vd); 2- cac dia nhd; 3- cac diate;
khi tinh trén san phim va 4- phéu nap vat &m; & bd phan gat trén
trén 1 kg 4m bay hoi nhu mdi da; 6,7 cé4c cffa cho tac nhan sdy;
saw: 3,5 (KWhit), 7500 8 cap banh rang cdn; 9- truc;10, 12- cac 8
(k.”kg) 75 (kgjkg) cha truc; 11- vit t3i s&n phﬁrn
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Ngoai ra c¢on mot
s& dang thap siy nhu thap
sdy dia quay (hinh 4-56),
thdp sdy tuabin (hinh
4-57). Thap dia quay ¢
cfu tao gém tryc thing
ding c6 lap céc dia trdn
c6 dudng kinh to nho
khdc nhau dat xen ke.

Truc quay tron nhd
cip banh rang con nhin
truyén dong tir dong co.
Trén mdi dia cé bd phin
cdnh gat tinh sép x&
theo mot géc nghiéng
ngugc nhau. Khi dia quay
thi cdnh gat trén dia to
gom vat sdy vao tdm roi
qua 18 hdng xufng dia
dudi; con & dia nhd dudi
thi cdnh gat lai ddy dén
vt sdy dat ra ngoai va roi
xuéng dia to ti€p theo.

Cit nhy vay, vat 4m
dugc nap tir dia cao nhét,
san phim kho 14y ra & dia
dusi cing tdc nhan sdy
duge quat théi vio va hit
ra khoi thap.

Thap sdy tuabin
(hinh 4-57) ¢é cfu tao
g6m roto cé céc gid theo

Hinh4-57. Thap say tuabin
1- cita vao ciia tac nhan sfy; 2- cita nap vat &m;
3- cita khi thai; 4- truc quat;
5- quat; 6- rdto; 7- ciia théo san phdm; 8- vé thap;
9- khay



huéng kinh d€ Iap dugce cac khay hinh dé guat.

Giita céic dia cling tdng c¢6 khoang céch dé nguyen ligu bi gat roi
xubng dia & tdng dudi dat lech v6i dia trén. Vat 4m duge nap & tdng
dia trén ciing, san phdm duge 1y & cira ben dudi dia dudi cing. Trong
1dng roto cb cac quat dang tuabin l4p trén cing mot truc ding. Quat
quay nhanh hon réto.

Ca hai dang thép sy -nay déu c6 k€t cdu phirc tap, nang suft
khong cao.

4.4.5, May sdy thung quay

Qué trinh sdy trong mdy sdy thing quay ciing la sy d6i luu. Sdy
thing quay dugc 4p dung rong rdi dé sfy cdc vat dm dang hat, manh
vun c6 kich thuée nhd nhy dau dd, ca phe, ngd hat, dudng kinh, mudi
an, qua va ci cit nhd, g&'manh, min cua, cit v.v. Mdy sdy thing quay
c6 nhimg ru diém 16n nhw 1am viéc 6n dinh, ndng sudt cao, rdt kinh t€.

Ciu tao va hoat dong cha mdy sdy thing quay gém c6 (hinh
4-58):

I 2 3/4 /5 . ] 1
v/ /
R
N\
ﬁ —
F he!
N 5 g 13 2 u LY

Hinh 4-58. May sdy thing quay
1- bufng A8t taa tac nhan sy 12 khéi [5; 2- bd phan nap ligu vae thing sdy (nap vat sy);
3- ddm kin miéng thiing; 4, 7- vanh dai [&n; 5- banh rang; &- thiing sdy; 8- clfa ndi vai quat
hat khi thai cling hé thang xycldn va loc tai; 9- canh dao; 10- cifa I8y san p'h.érn ; 11- e con
[3n chain a8 thiing s&y khdng tut; 12, 16- con l4n d8; 13- déng ca; 14- hdp gidm tdc va banh
rang din déng; 16- hép d&m kin hinh ring lugc,
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Thing hinh tru 1am budng sdy dat nim nghiéng, lién tyc quay
trong qué trinh s&y. Tuy tinh chat clia vt sy, nang suft mé chon cic
thong s6 dudng kinh D, chiéu dai L trong khodng L/D £ 30 véi

D < 3,5 m; géc .nghiéng cla thing 1a v = (gla -Tlg ) ; vong quay

n = (0,5 + 8) vg /ph. Bén trong thing c6 cdc cénh dio tron vat sfy. Vat
dm dugc nap vao déu cao, sin phém 14y ra & ddu thdp cia thing. Thai
gian luu cia vat sfy trong thing phu thudc vao duong kinh, chiéu dai,
g6¢ nghiéng, vong quay va cénh déo cha thing. Téc nhan sfy c6 thé 12
khong khi duge dot néng nhd caloriphe, khéi 10. Chiéu chuyén dong
cila tc nhan sy c6 thé cling chiéu, nguge chiéu hoac cét ngang dong
vat sdy.

- Céc canh déo (hinh 4-59), hinh dang va cdch lép chiing trong
thiing phu thudc vao vat sdy. D6i vai vat sy 6 kich thudc 16n, dé bim
dfnh vao thiing thi ding cdnh nang v4t sfy lén cao 161 d8 xudng tao
mua hat (hinh 4-59a). D6 véi vat sy c6 kich thauée nhd hon, d& chay
thi ding dang c4nh nhu & hinh 4-59b, c, goi 12 cdnh phan phdi. Hinh
4-59d 12 cdnh hinh quat dugc ding trong trudng hop vat sdy c6 kich
thuéc 1én hon va c6 trong luong rieng 16n. Hinh 4-5% 1a cinh dao tron
ding cho vat sy c6 kich thuéc nhd nhur bot. '

a) b) e} d)

Hinh 4-59. Cac dang cénh déo
a- cénh pang, d3; b, c- cdnh phén chia; d- canh hinh quat; e- cénh ddo tron.

- BO phan bit kin & ddu va cufi thing quay. Nhiéria vu-cha bd
phan nay 12 bit kin khe hd giita thing quay va bo phan ding yén & hai
diu thing nhim chéng lai sy xam nhap chia khong khi khi 4p sufit
trong thing nhd hon 4p sudt khi quyén (khi ddng quat hit) va khong
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cho tic nhan s&y xi ra ngoai khi 4p suft trong thing 16n hon ép Sudt
khf quyén (khi diing quat ddy).

Hinh 4-60 thé hien hai loai hop dém kin thudng ding trong m4y
sdy thdng quay.

Hop dém cé c4u tao nhu hinh 4-60a, bit kin t6t nhung cin chd ¥
chon vat ligu lam d¢m phai chiu nhiét khong gay t6n that ma sét 16n,
dic bigt khi bi néng 1én. Hop dém nhu hinh 4-60b bit kin nhd trd lue
cuc bo khong triét d€ nhung khong gdy tén thit do ma sét.

?
TINTITIETI TP
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Hinh 4-60. Cac laai hdp dém kin
a- Ding vanh dai va dém; b- Hép cai réng luoc:
1- than thing; 2- vanh dai; 3- cac vong dém; 4- hop cai rang Woc.

- Heé thong quat van chuyén tic nhan.

Nhiém vu cta h¢ thdng quat 13 tao ra ddng chiy cla téc nhan
sdy qua thing sy c6 hnt lugng diing nhu qué trinh sy yéu clu. Chiéu
chuyén dong clia tic nhan sdy c6 thé ciing chiéu, nguge chiéu hodc cét
ngang dong vat sdy. Thong thudng ngudi ta chon dong chay clia tac
nhan c6 chifu nguge véi dong vat sy vi nhu vay céc hat vit sfy nho
va bui (trong loai vat sdy nao d6) khong bi cu6n theo nhiéu. Truong
hgp tac nhan théi cit ngang 16p vat sy (hinh 4-61) thi cudng do sdy
¢6 tang nhung trd luc d6i v6i hé théng quat bi tang them 10 (N/m*),
hé théng cip tdc nhan sy cho thing quay trd nén phic '
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. Hinh 4-61. Téc nhén di qua Idp vat séy
1- cita iy s3n phdm; 2- clim khi thii; 3- thing sdy quay, 4- cifa nap vét séy;
& cifa vao tac nhan sdy; 6 val sdy dang hat, manh nhd.

He théng quat trong may sy thing quay c6 thé 1am viéc theo
ché& do hit, hoac vira hit vira ddy. D61 v6i ch€ do hiit thi trd lc phia
hit ciia quat g6m tr& lyc gy ra do: bubng ddt, bubng hoa tron (néu téc
nhan 13 khéi 19), caloriphe (tdc nhan sy 12 khong khi néng kho),
thiing sfy, 6ng din, cic d6t m& dot thu, ddi chiéu chuyén dong; trd lyc
phia ddy do xyclon, loc tii, dudng 6ng va trd lyc cuc bd gy nén. Nhu
vay & ché& 40 hit thi thung quay ludn c6 4p sudt chan khong tuy thuge
vao t6n thit trd lyc phia tniéc n6. V6i ché do vira dy vira hit thi he
th6ng quat c6 thé diéu chinh sao cho 4p suft trong thing sy 1a chan
khong & miic tir (-5 d€n -25) N/m”. Mu6n tinh tdng ton th4t tr& luc cta
he théng quat phai dua vao két cdu cy thé vi hwu lugng tdc nhan sdy
cin c6 (xem gido trinh Bom, quat, may nén; S6 tay Hod cong). Thong
thudmg trd lyc ciia cum xyclon, loc tdi di chiém tix (50 - 90)% tdng trd
luc chia cé he thong. ‘

- Hé th6ng din dong quay cho thing sfy. Trong lugng thing
quay gﬁm trong lugng thing (vo + cic cénh dio), trong lugng vat <
chita trong thing. Momen cin quay gém momen do trgng higng cua
khdi vat sdy bi nang 18n, do luc ma sit & cdc con lin dd, con 1an chan
ma sdt giita cip banh rang bi din 14p ben ngoai thing va binh rang din
nhan truyén dong tir hop gidm t6c. Cong sudt ddng co phii thing dwge
cdc mOdmen cin quay cGa thing siy va momen cin dc sét cua g6i

135



d& bénh rang din, b tn thdt do hop gidm t6c va truyén dong gy 1en.
- Tinh thiét k&€ m4y sfy thitng quay theo cdc budc nhu sau:

1- Can ot nang suft, 40 4m ddu va cudi cha vit sdy dé tinh lugng
im bay hoi AU kg/h.

2- Laa chon tdc nhan sfy c6 nhiét 4o ddu va cudi phd hop véi
vit sfy da cho.

3- Tinh thing say:

Thé tich ciia thing sdy 13 V, dugc tinh theo di€u kién sauw:

V. = AU @ (4-108)
Ay

trong d6:

Ay - téi trong bay hoi &m theo thé tich thing, kg/m’. h;

Ay = (1 + 185) kg/m>. h - phu thugc vao vat sdy, ch€ do sdy.

' Chon hé s6 chita d4y 8.
B=0,15+02 (4-109)
Dudng kinh thing 13 D, nhd hon chiéu dai thing 1a L, theo ty s6
sau: '
L _(a+10) (4-110)
D,
* Laru lugng tic nhan 12 G duge tinh theo difu ki¢n (4-111)
T
G=1—Df(1*ﬁ)wt Py > (kgls) 4-111)
trong d6:
w, - t6c d¢ tic nhan sfy di trong thing sy, m/s: lay w, 2 0,5
m/s; '

2, - khoi lugng riéng cha tic nhan sy, kg/m’.

Chiéu dai L, duge tinh tir cong thifc (4-110) phai bing gid tri cla
né duge tinh tix (4-112):
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4V
Lt = 5{ ’ (m)

t
Thoi gian sy 12 ©

f=2ﬁp' “1_“2 ,(h)
Ay 2+u tuy

trong do6:
f - he s6 chita ddy;

o - khéi lugng riéng trung binh cia vat sdy, kg/m?;

Ay - tai trong bay hoi 4m, kg/m’ h;
i, iy - d6 dm déu, cudi clia vat siy.
Nang sudt vat sy dmla Vv

m

V, = Fﬁul,(mf’S)

£

trong do:

o1 - khoi luong riéng cia vat sﬁy im, kg/m’;

m, - ning sudt tinh theo kh6i lugng vat sdy im, kg/s;
w- van t6c vat ligu di trong thing sy, m/s;

F,- dien tich i€t di¢n ngang cia thing sy, m’

x.D?

F = J(m?)

Dudng di ciha vat sy trong thing khong phéi 12 duong thing, né
phu thudc vao vdng quay », dudng kinh D,, g6c nghiéng y cua thiing va

hé s6 ning cao x clia vt sdy, nén ta co:
w, = x.ntgyD,

¥ = 105 d6i véi thing khong c6 cdnh ddo hoac cdnh ddo nang d6 |

(hinh 4-592)
x =20 d6i v6i chnh nhu hinh 4-59b.c

(4-112)

(4-113)

(4-114)

(4-115)

(4-116) |

x = 40 d6i vai loal cdnh dang trung binh cua hai loai trén.



T hai diéu kien (4-114) (4-116) ta c6:
nigy=———1 — 4-117)

Tir diéu kién (4-117) ta chon » thi s& tinh duge géc nghiéng y
hodc nguge lai. Thong thudng vong quay cha thing 1a # ¢6 gid tri nhu
sau:

n=(0,5 + 8) (vg/ph).

Go6c nghiéng clia thiing 12 yc6 gid tri sau:

_ L;LJ
=550

Ding phuong phdp tinh bén dé x4c dinh chiéu day cia thanh
thing, '

Cong sudt dé quay thing sfy 12 N dugc x4c dinh theo thuc
nghiém

N =0,0013 D’L,.p,.n.c, (kW) (4-118)

trong doé:

D, - duong kinh trong cila thing sdy, m;

L, - chiéu dai thing sfy, m;

/1 - khGi lugng rieng clia vat sy 4m, kg/m?;

n - vong quay cla thiing, v/ph;

o - he s6 cong sudt, phu thudc dang cénh va hé s6 chia diy 3,

tra bang.

Bdng 4-3. Anh huimg ciia @ vio dang c4nh ddo vA bé s6 chita ddy

Dang canh ddo B 0,1 0,15 0,2 0,25
Canh nang, 43 .0,038 0,053 0,083 0,071
Canh phan chia 8" | 0,023 0,026 0,038 0,044
Céanh dang quat &loo1s  |oo1s {0020 o022
Cénh d3o trén 0,006 0,008 0,010 0,011
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5. sAY POI LUU CAC VAT LIEU ROI LUV PONG
+.5.1. Céc dinh luat vé lwu dong ting sl va phut

Ta hiy khdo sat hién wong sau day: DS mot 16p vat lidu dang
hat 1én ludi nam ngang ben trong Ong dat thing ding, 1iét dién ngang
chia Gng c6 thé 13 hinh trdn, vuong, chit nhat; hat khong lot luéi. Théi -
khong khi di qua 19p hat chiéu tir dudi I€n, trang thii clia c4c hat va cd
16p hat phy thugce r4t 1ém vio van téc cia dong khi di xuyén qua ldp
hat (hinh 4-62).

Trén hinh 4-62 ta thay, khi van t6c dong khi nhd thi luc do nd
sinh ra bé hon trong lugng hat nén c4c hat dimg yén. Tang 18c d¢ dong
khi d4n len dén gid tri x4p xi van téc Hing cla hat thi s& xay ra hién
tugng c4c hat dong day lam thé tich khdi hat 16n len. Liic nay xem nhu
e ddy clia dong khi can bing trong lugng hat. Tang tiép van t6c dong
khi, ta thiy hién tugng :
hat vad Khi chuyén
dong gifng hét qué
trinh soi {céc bong khi
xuyén qua 16p hat i
nd bung & bé mat 15p
hat, tao ta chuyén

dong manh ligt va hdn

don cba hat. Trudng

hop tiét dién ngang Hinh 4-62. Anh huing cila vén tc dong kht dén
61.1g din nhéo 16p hat trang théi 19p hat trén Widi

a- hat ding yén; b- thé tich khéi hat idn tan;
¢- céc hat va khi chuyén déng giéng hién tugng
s4i -goi 14 tang sbi; d- phén lap

day thi c6 thé xay ra

hien tugng cdc boéng

khi nhap lai véi nhau _
ben duéi cac 16p hat tao ra sy phén 16p.

Né&u ta thay Ong c6 i€t dién ddu bing Ong c6 tiét dign thay déi

nhu hinh nén ching han (hinh 4-63) thi sé xay ra hién tugng phut cong
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v&i s0i, tudn hoan, nén ta goi la
s6i tudn hoan.

f\p dung hién tugng trén
dé sdy ta goi 12 sdy tdng s6i va
sfy tdng soi tudn hoan. Cic qud
tinh nay cé trao d6i nhigt va
truyén 4m giira téc nhan sdy va
vt sy véi cudng do cao, thoi

gian sdy gidm xulng, nang SUAl - Hinh 463 Qué trinh sbi tudn hoan
ting 1én.

4.5.1.1. Pong luc hoc va sic cdn trong ting soi va tdng soi
tuén hoan

Khi dong khi di qua 16p hat thi né chiu sic cin khi dong do 16p
hat gay nén. Trd lyc khi déng phu thugc vao téc do dong khi (hinh
4.64).

AP T ar 4
H g
£ J/ . _
y PufVe) j .
i 7 A AW} ,
/ e £ £
~ £
| s g(wx}// S ]
" 7 d
E=hiwy) L Wk 7 | .fx
\w " Wy 0 wb  we W' W |
K1 ’
a) b

Hint 4-64. Anh huding cia t6c 46 déng khi d&n 1rd ke khi dong cia KBp hat
a- khi sy téng so6i; b- sdy tdng sbi tudn hoan.

Khi t6c do dong khi W < W', thi 16p hat dimg yén. Téc d6 tang
tir o d8n W' thi Ap ty 1¢ thuan v6i binh phuong t6c do. DO x6p clia lap
hat 1a £ = 0,4, chidu day 16p hat 1a H = const. Wy, goi 12 t6c do tdi
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han. Tang t6c do dong khi ién Wy w > Wi thi Ap dOt ngdt giam di mot
gi4 tri diing bing luc lién ket gifra cdc hat, c4c hat bit ddu xa nhau va
qud trinh s6i x4y ra.

Ngugc lai ta gidm t6c do dong khi tir gi4 tri W, xubng O thi Ap
gidm din ma khong cé budc nhay nhu khi ting. Diéu d6 duge gidi
thich nhu sau: D& dua cdc hat tir trang théi tinh sang dong cdn nhiéu
nang lugng hon (d€ khéc phuc lyc lien KEt gitta céc hat) giit cho ching
én dinh chuyén dong.

Tang t6c do ddng khi Wy >W'c ddn téi chiéu cao 16p hat H tang
1én 1am cho do x6p £ cling 16n 1en (& = 0,55 - 0,75), trong khi dé Ap
gin nhu khong di. Khoang t6c do dong khi W' € Wy < Wy, 1a ving
s6i 6n dinh. W, goi 1a t6c do ling cua hat. Khi tdc do ddng khi la
W, = Wy, thi hat bi cu6n theo dong khi f = ; d6 xOp dat gid tri 1on
nhét, ché do tAng s6i bi pha v& va chuyén thanh ché& do van chuyén hat.

Tuong tu trong sfy phun tudn hoan ta ¢é d6 thi & hinh 4-64b.
Poan OA tng v&i 16p hat dimg yén; khi ting van t6c dong khi Wy =
W?, thi c4c hat bi thdi tung lén, dén phén ti€t dién Ong rong céc hat b1
giam t&c do (vi dong khi bi gidm t6c do) nén ching roi xudng gin ludi
dé 16i 1ai bi théi 1en. Khi 16p hat da bi théi len thi 1rd uc cha nd gidm
mic db vin ting van téc dong khi tir Wwe len W img vé6i doan BE.
Khoang van tdc khi WE dén Wy goila van t6c én dinh qué trinh s6i
tuéin hoan. Tai diém B thi tr& lyc cha 16p hat 1a cyc dai.

Trong tinh todn thiét k€ may sy tdng sOi va tdng s6i tudn hoan

thi céc dai lugng: trd luc 16p hat finh Ap, trd luc 16n nhit Apy,,, van t6c
t6i han (lic bit ddu s6i) Wy 4, van t8c 1ing Wy, (hinh 4-64a). Vén 8¢

ddu WE va cudi Wy (hinh 4-64b) 1a rdt quan trong.

DG6i v6i qué trinh sy tdng soi khong tudn hoan (ti€t dién ngang
clia 6ng 12 khong thay ddi) thi tré lye Ap cha tdng so6i duge tinh nhu
sau:

Ap = (- pd g (1 - &) H,, (N/m) (4-119)
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trong dé:
D> Px - kKhoi lugng rigng ciia 15p vt sdy, tdc nhan siy, kg/m’;
g - gia t6c trong trudhng, m/s’;
5,, - do x8p clia 16p hat dimg yén;
- chiéu cao cia iép hat diing yén, m.

Trong thuc t&€ thi sy khéc nhau gilta Ap,., va Ap khi s6i 6n dinh
ia khong nhiéu:

(Apum— Ap) = (0,015 + 0,05)
_ Nhu vy Ap,,. chi 16n hon Ap khoang tr 1,5% dén.5%.

~ Dé tinh t6c d6 dong tic nhan lic bt ddu qué trinh sol ta cin ci
vao s6 Reynold tdi han Re,

Ar

Re, = - (4-120)
150 l‘f + ‘/l%.-,qr
£ £
trong do:
Ar - s6 Archimedés;
& - 40 x8p cua 1Gp hat:
Véi &= 0,4 (khi réi 16p hat bét ky)
ta c6:
Ar
Re = (4-121)
1400 + 5,224 Ar

Lic k&t thic qud trinh s6i chuyén sang ché do van chuyén hat
ing véi van téc ling Wy, ta c6 gi4 tri chudn s6 Reynold lang Re;:
415
Re, = —-ATE (4-122)
18 +0.61WAre"”
Khi d¢ x6p £=1, tacé:
Re,=— A (4-123)

18 + 0.6 Ar
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Tir (4-123) va (4-121) ta c6:
W., Re _1400+5224Ar
"Wy  Rey, T 18+ 06VAr
K. = (8,55 -77,7) 1aham s6 clia Ar.
K., cling c6 thé tra d6 thi & i ligu tham khéo [1].

Ko

(4-124)

Ta cing ¢ thé tinh ty s6 gifa van t6c l4dng va van t6c t81 han
nhy sau:
Wi 0.1016

— K _ (1175 (4-125}
Wy, 1+ 0.00373Ar%

Cic didu kién trén phd hgp véi 16p hat sdy cing loai va khéng
khéc nhau miy vé kich thudc.

D6i véi sdy ting so0i tudn hoan (hinh 4-63) khi doan &ng hinh
nén cut (budng sy hinh nén cut) c6 géc nén ¢ = (30° - 50, ty G gifta
dudng kinh d4y 16n D va déy nhd 4, [a Did,= (2 + 4) thi ta ddng cdc
phuong trinh sau day:

Re,,= K, Re, (4-126)
Re;=K,.Re, _ (4-127)
trong d6:
Re,, - chudn s6 Reynold 16i han (ing v&i van toc t6i han, lic bat
d4u s6i tufin hoan);

Re, - chufn s Reynold ting v6i van t6c 1ing;
Re, - chufn s6 Reynold lic bt ddu qué trinh s6i tudn hoan 6n

dinh.
D 0,82 Q’Q]
K =0364 — -1 tg— 4-128
! “{do ) (32} @120
K,=194K, (4-129)

Trés luc clia tdng sOi tudn hoan 12 AP duge tinh nhu sau:



AP = (0,64 - 0,75) g.p (1 - &) H, (4-130)
trong do:

g - gia tdc trong trudng, m/s’;

p - kh6i lugng riéng coa 16p hat, kg/m’;

&, H, - do x6p, chidu cao 1op hat khi diing yén trén luGi, m.

Sau khi di tinh dugc gi4 tri chudn s6 Reynold theo cdc diéu kién

(4-121), (4-123), (4-126), (4-127) ta can cf vao phuong trinh chuin s6
Reynold ta s& tinh dugc van tdc 161 han W, Wy, clia tic nhan sdy:

W, = er:ih Vi
L)
Re, vy
dtb

(4-131)

Wi, (4-132)

trong dé:

v - 46 nhét dong clia tic nhan sdy, m?/s;

d,, - dudng kinh trung binh cla hat, m;

Pbuong nhién khi tinh Re,, Re., ta phéi tinh Ar theo phuong trinh
sau;

AI’= d(p_-pl()g

Yk Pk

(4-133)

trong d6:

d - dudng kinh cta hat (c6 thé) 1y bing dudng kinh trung binh

d,, duong nhién trong sy tdng soi thi c4c hat khong qué khic
nhau), m;

p - khéi lugng riéng cda hat, kg/m?;

P> Vic - kh6i luong riéng, d0 nhét dong cha tac nhan sdy, kg/m’,
m’/s;

g - gia t6c trong trudng, m/s.

Pudng kinh tuong duong cha cdc hat duge tinh nhu sau:
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¢_d=a,’ M (m) (4-134)
znp
trong dé:

m - khéi lugng clia 1000 hat, kg;

i1 = 1000 hat; .

p - khéi lugng riéng cua hat, keg/m’.

Can ctt vio nang sufl sdy tinh theo nguyén hiéu 4m, 1a tinh nang
sudl theo mé sdy, tit 46 xéc dinh chiéu cao 1p hat finh trén ludi aH,.
Chidu cao H, phu thudc vao luu lugng tac nhén sdy (xem muc 4.2,
dien tich lugi (ghi); dien tich luéi ciing déng thoi la dién tich clia
bubng sdy tdng 561 khong tudn hoan. D61 vl budng sdy tng soi tudn
hoan thi dién tich ludi chinh 1a dién tich day nho clia bubng sy hinh
nén cut.

Dign tich ludi £ duge tinh nhu sau:

G 2
= , (m) (4-135)
3600.W, 4 Pk

£y

trong d6:

G - kh6i lugng téc nhan sy, kg/h;

Wy o - van t3c téi han clia t4c nhan siy, m/s;

px - kKhoi lugng riéng tac nhan sy, kg/m’.

Sau khi x4y dung buéng s&y, tinh nhiét, tinh chon hojc thi€t k€&
caloriphe, thu héi sin phdm , loc bui, ta xac dinh he thong sy, tinh hé
théng quat. Ta c6 thé chon hé th6ng quat d4y holc vita ddy vira hit.
Quat phi c6 4p suft di dé khic phuc moi tr&y hyc clia hé thdng, trong
46 c6 trds luc 16p hat va c6 luu lugng tic nhan sdy nhu da tinh.

4.5.1.2. Trao doi nhiét va truyén dm trong tdng soi

Qué trinh trao ddi nhiét va truyén gm giira vat sy (cdc hat) va
tdc nhan sdy trong ting soi xay ra rat manh. D6 12 két qua uép xtic.bé
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mat 16n giita cAc hat rdi chuyén dong hén loan trong dong tdc nhan sdy
chay r6i. C6 rét nhiéu tdc gia dua ra cAc phuong trinh chudn s Nusselt
48 tlx d6 xdc dinh he s6 tod nhiet a giira téc nhan sdy va c4c hat:

Niu.d

a="7 (kcal/m’.h.do) (4-136)
ud

trong do: :

A - hé s& din nhigt clia tdc nhan sdy (khong khi) 1dy theo nhiét
do trung binh, kcal/m.h.dg;

d, , - dudng kinh twrong duong clia hat, m - tinh tit (4-134).

Chuan s6 Nusselt dugc tinh nhu sau:

-,34
Nu=00151F%™ Rl M (4-137)
2 Lh
dl.d
Véi F, =30+ 100
H (.34
Nu =00283F"° RelS” {E_J (4-138)
rd

Véi F, = 100 + 200
trong dé:

H - chidu cao 16p hat khi s6i, m. d6i véi hat ngil cdc ta cé thé
chon H = (0,18 + 0,25) m, sau d6 tinh kiém tra:

’4. ) |
Fo=dgy -5 "PC (4-139)
vk Pk

g - gia t6c trong trudng, m/s’;

Pr, Px - kh6i lugng rieng cla hat, tic nhan sdy, kg/m’;
vy - 40 nhot dong cha téc nhan sdy, m'/s;

Pk, Vk - tra theo nhigt dO trung binh.

Mu6n tinh chidu cao H cha 16p hat ta dwa vdo phuong trinh
truyén nhiét sau:
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bma.At
LULEZ Ty (4-140)

Picre
Tix (4-140) ta tinh dugc kho6i luong hat m clia hat ndm trén ludi.
AU.r.p,dg
= 6.0l (kg) ‘ (4-141)

rong dé:

AU - lugng 4m bay hoi, ke/h;

r - nhi¢t hod hoi ciia m, keal/kg: r = 825 (kcal/kg)

« - hé 5 104 nhidt, tinh tir (4-136), keal/m* . h.dd;

d, 4 - dudng kinh tuong duong cta hat, m;

p - khéi lugng riéng ciia hat 4m, kg/m®;

At - hiéu nhiét d0 trung binh gida bé mat hat va téc nhan sy, do.
(IK., - ‘2)‘(15*3 - ‘2)

Iy, =t

(4-142)

n

Ie, 72

trong dé:

tg, Ik, - nhiét do d4u, cudi clia tic nhan sy, °C;

¢, - nhiét do cuGi cla hat, °C.
Néutalfyt, = tg,— Lhay Iy, = &= 1, taco:
ty —t '
A=t K2 (4-143)
In(ty, —t,)

Chiéu cao ctia 1ép hat khi s0i 1a H duge tinh nhu sau:

H= F"' (ra) (4-144)

r?
L-

trong do:

F, - dien tich lu6i (ghi), m’;
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£ - khai lugng riéng ciia 18p hat sot, kg/m?;

£ =750 (kg/m?) vdi hat ngii cdc.

Né&u qud trinh sdy 1a gidn doan thi s ciling 12 khdi lugng hat 4m
nap mdi 14n vao budng sdy. D6i vdi sdy lien tuc thi trén 1udi (ghi) luén
c6 khoi lugng hat sdi 14 m, khi d6 thei gian luu trong 14ng soi clia hat
laz

2m

T = , (phiit) (4-145)
m, +n,

trong do: au,, 11,y 12 khéi lugng hat dm, kho, kg/h.

4.5.2. Cac hé théng va thiét bi siy ting soi

Dva trén nguyén 1y sdy tdng s6i di dé cip & cdc muc trude,
ngudi ta thi€t k& hé thong sdy ting so6i tudn hoan hay khong tuin hoan.
Két cfu cu thé cha hé théng sdy phai ph hgp vdi timg loai vat sdy, c6
ning suft cao, chét lugng t&t va khong gay 6 nhiém moi trudng, gid
thanh ha bao nhi¢u t&t bdy nhigu.

Miy sdy tdng s6i dugc dp dung rt rong rdi dé sdy cdc vat sdy
dang hat, dang bot nhio, dung dich, v.v. D6i v6i céc vat sy dang bot
nhdo, dung dich thi phai diing cdc vt mang dang hat tro véi vat sdy,
khong thim nudc, chiu va dap va chiu nhiét. Vat sfy bdm dinh lén bé
mat ngoai clia cdc hat mang (hat chili). Qué trinh sfy ting sbi dién ra
d6i v6i cdc hat ¢6 dinh vat sdy dang nhdo. San phdm sdy thu dugc &
dang bot, dugc thu hdi nh cic xyclon va loc tdi. Cdc vat mang lai
duge tron vi bot nhio dé sy tigp.

Cic he thong méy sdy tdng soi ¢ cu tao don gidn, 1am viéc lién
tuc hogc gidn doan, cudng do sdy cao hon hin so véi sdy thip va sy
thing quay. H¢ s6 toa nhiét theo dung tich 13 @, = (5800 - 12000)
(W/m*.do, h¢ s6 bay hoi 4m trén dién tich ludi (ghi) 12 A, = (60 -
3000) (kg/m’.h), thoi gian sy ngén, san phdm khé déu, chat tuong tét.

Nhuoe diém clia may sdy tdng s6i 12 phéi tao ra t6c do tac nhan
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sdly di 16n dé duy 11l qud trinh s6i lam tang chi phi ning lugng cho
quat. Téc nhan sdy phai dudgc cdp déu tren todn dién tich ludi (ghi),
néu khong th ch€ do soi bi phd v&. Can phai c6 co cdu dao d€ tranh
hién tugng céc hat lién k&t va bit bt 16 ludi cling pha v3 ché& d¢ soi.

Phan loai méy sdy tdng soi dua trén cac dic didm nhur - 1am viée
lien tuc hay theo chu k¥, hinh dang figt dién ngang clia budng sdy 1a
hinh trdn hay t dién, cic hat vira soi vira chuyén dich theo mot hudng
quy dinh hay khong, budng sdy c6 mot hay nhiéu tdng s01 v.v.

Hinh 4-65 thé hién cfiu tao he théng sdy ting soi vdi bubng sdy
¢6 mot tdng soi. Nguyeén ligu dm duge nap vao budng sdy nho vit tai.
Quat 1dm viéc theo ch€ d¢ diy. San phdm chil y€u 14y ra & cira cla
bubng s4y, sin phim c¢6 kich thudc nhd bi cudn theo téc nhan sdy duoc
thu hdi bing xyclon va loc tii. Céc clra 14y sén phdm déu phai c6 bo
phan déng gi6 (14y sin phim nhung tic nhan sy khong lot ra ngoai).

73

Hinh 4-65. Hg thing may sy tng sbi
1- quat; 2- caloriphe; 3- Iudi (ghi}; 4- vit tai nap lidu,
5. nguydn ligu &m (cac hat §m); 8- budng sdy tdng sdi;
7- xyclbn; 8- khi thai sach; 9- lec tGi, 10, 11, 12- sdn phém kha; 13- khdng khi

Nang suft cha vit tai nap li¢u ddng bing nang sudt ciia he théng
tinh theo vat sdy 4m. He théng nay c6 cdu tao rdt don gidn dé& vin
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. hanh, né c6 thé 1am viéc lién tuc
hoidc theo chu ky (tiing mé). Trong
trudng hgp sdy cic loai hat khé v thi
-chi ¢6 cira 12 1a 14y san phdm , con
clra 70 va 11 14 bui. Thong thudng thi
buéng sdy 6 1a hinh try; n€u 13 hinh
khéi hop thi ti€t dién ngang nén la
hinh vuong, ti€t dién hinh chi nhat
thi canh dai khong nén 14y 16n gdp
d6i canh ngédn, vi nhu vdy dé tao ra
ving khong soi. DEé han ch& céc
manh sin phdm it bay theo tic nhéin
thi bubng sdy hoi loe ddn vé phia
tréen. G6c loe gitta hai thanh bubng
sfy bing 14°-16° (khong nén 14y dén
20°).

Hinh 4-66 thé hién két cdu
budng sfy ding cho qud trinh sy
tdng s6i cdc hat khong d6ng nhét, dé
dinh bét tao ra cac khéi hat lam phé
v3 ché do so6i. Cinh dao 3 lién tuc
quay dé chéng sy von cuc cha céc
hat. '

Hinh 4-66. Budng s8y mdt t8ng séi
oo cénh ddo hat
1- thc nhén s&y do quat théi tai; 2- ki
{ghi); 3- canh dao; 4- khi thi di d&n
céac xyclon va lgc Wi; 5- nguy'én liGu
4m; 6- co cdu nap lidu déng gié;
7- co c8u thao san phim va déng gid;
8- truc canh dio; 9- budng sdy

Pé tranh hién tugng kho khong d0ng déu giita cAc viing trén luéi
¢6 kich thudc rong (bubng sy 16n) thi ta tao ra dong s6i chay tir cira
nap li¢u dén cira théo san phdm. C6 rdt nhiéu cach dé tao ra dong s6i
chéy theo mot hudng trong budng sy. Hinh 4-67 thé hi¢n c4u tao clia
mdy sdy ting so0i chay theo dong tir clra vio dén clra ra. Céc hat dm
dugc rét vao s4t thanh budng sdy chdy nhe xufng ludi. Tac nhan sy 1a
khéi 1d tao ra nhd budng d6t nhién liéu dang 1éng (ddu FO ching han)
dugc quat 6 hit. Tac nhan theo Ong din /0 chui qua ludi va 16p hat,

tao ra qué trinh s6i chay cila c4c hat.
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S& di céc hat vira s6i vi vira chdy theo hudng tir clra vio d&n cira
ra 1a nhir dét ludi (ghi) nghiéng xufng mot gdc tir 1°-4° v& phia cira ra,
d6éng thdi thu hep din ludi.

Ngoai ra cé thé f/
tao ra qué trinh sbi va s
chay cila 1dp hat bing : |
luéi khuy&t va céanh
quay nhu hinh 4-88, 2
Céc hat lién tuc s6i trén \ — -
w6i gilta cdc canh, i M| (eEzE =S 8
ddng thdi bi cdc canh ] 1
quay gat dén vang ludi
khuyét r6i roi xufng
cita théo ra ngodi. Téc Hinh 4-67. May sdy tang s6i chay
1- thigt bj dst; 2- budng dat ddu; 3- clfa nap vat sy

dang hat 4m; 4- budng sdy; 5- khi thai; 6- quat;
* 7- xycldn; 8- cd ciu thao san ph&m holc bui;
9- bang tai san phdm; 10- kénh din tac nhan;
11- clta théo sén phém.

12

do quay cpna cinh sao
cho thdi gian hwu cla
hat trén ludi ding bing
thdi gian sdy.

Néu trong budng
sdy c6 nhiéu tdng soi thi ta goi 12 budng sAy nhidu tdng s6i. Qu4 trinh
s0i & cdc tdng 12 nhir nhau, nhung nhiét do va 40 4m cha tdc nhan sy
cho méi tdng thudmg 12 khéc nhau. Nh& cdc 6ng chiy truyén, d6 d6c
cua ghi ma vét sfy dang hat t c&ra nap 14n lugt chdy qua céc tdng soi,
khi di dat d6 kho thi chdy ra ngoai.

Budng sfy nhiéu tdng so6i cho phép diéu chinh ch& do sdy (diéu
chinh nhiét do, 46 4m cGa t4c nhan) cho phil hgp véi do 4m cia vat
. sffy. N6 rdt phdt hop cho qué trinh sy céc vat sfy c6 lugng 4m lien k&t
¢a0, san phdm kho déng déu. Budng sdy nhiéu tdng s6i c6 k&t cfu phic
tap hon.

Hinh 4-69 thé hién cu tao ca budng sfy nhidu tdng s6i ndm
ngang. NG g6m c6 4 tdng so6i dit theo phuong ndm ngang.
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Hinh 4-70 thé hién
cfu tao clia bubng sdy
nhiu tdng s6i thing ding.
Vit sdy 4m dang hat dugc
nap vao tdng s0i trén cling,
san phim 14y ra & tdng dudi
ciing. C4c hat chay chuyén
tr tdng trén xudng tdng
dudi 1a bo phin chiy truyén
(hinh 4-71). Tic nhan sfy
duge cdp riéng cho mébi
tdng sau khi di qua ghi va
I6p hat ching theo khodng
rieng 16i ciing di ra cira trén
dinh budng siy.

_ Cudng do sdy trong

bufng sdy nhifu ting soi
cao hon bufing cé mot tdng
s6i, C6 thé sdy dén him 4m
r4t thdp d6i véi cac vat sy Hinh 4-68. Budng séy ting sbi cb véch ngan

c6 lugng dm lien két lon (cénh) hudng kinh quay
: 1- clta thao san phdm; 2- canh quay,

Bo phan quan trong 3- Budng sdy; 4- truc clia canh; 5- clfa ra cia

trong mdy sy tdng soi 1a khi thai; 6- clfa vAo cha tdc nhan séy;
1u6i (ghi) phan phéi gi6. Bé 7- \ugsi (ghi) khuydt

c6 qué trinh so6i déng déu

trén toan dién tich ghi thi 4p sudt tdc nhan sdy phfa dudi ghi phai déu.
Didu d6 din tdi trd luc cuc bd cha ghi 13 ding ké. DE c6 trd Iue 16n thi
téng dién tich 18 14y bing (3 + 10) % dién tich ghi. Pudng kinh 18 phdi
nhd dé c6 nhiéu 18 phan bd déu trén dién tich ghi. Dudng kinh 16 va s6
16 x4c dinh sao cho van t6¢ tdc nhan sdy di qua 18 16n gdp (7 + 10) lan
“van t6c ling cla hat c6 dudng kinh bing dudng kinh 16 ghi. Nhim
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phan déu tic nhan /8
sdy ta c6 thé lip T
ghi phu bén dudi
ghi chinh véi
khoang cich (50 +
60) mm. BPuimg
kinh 16 trén ghi
phu bing va nhd
hon 25 mm, i6ng
diégn tich 16 la
(40 + 50)% dien
tich ghi. Hinh 4-89. Budng sdy c6 nhisu tdng sUf ndm ngang
Cdu tao ciia 1,2,3.4- cac tdng sdi; 5- san phdm; 6- van didu chinh san

. phdm chay nhidu hay it; 7- budng sdy; 8- khi thai; 9- nguyén
g!n phn phan phi ligu §m; 10- nhidn liéu 13ng; 11- khéng khi; 12.13- budng dat
gié rdt da dang 54

1

(hinh 4-72). Ghi ¢6 thé 13 tdm thép 4
dyc 18, han t cic thanh thép trdn l '
ghép véi tdm thép duc 18, ghép lai wr
hai tdm thép duc 18 léch nhau c4ch
nhau modt khoang nhé, gfm hai tdm
thép duc 18 dat cdch nhiau (50 + 60)
mm va gita ching 13 cdc hat chiu
nhiét d6 16n x6n, ghi c6 thé 1a hinh
tron, vudng hay chit nhat theo ti&t
di¢n ngang clia budng sy tdng soi,

Ghi c6 thé dit c6 dinh hoac

quay duge dé do cdc hat xulng ghi / lS‘
phia dudi nhu hinh 4-71a. Hinh 4-70. budng séy séy nhidu téng
' séi thdng ding

) Tuy dt_u?g vat sdy \mﬂ sur dung 1.2,3- the nhén sdy cdp cho'ba ting
bo phan nap li¢u cho phi hop. Dang g4 4- vat sy 4m dang hat: 5- khi thai
hat thi ta ding ¢ cfu quay nhw vit 6- s&n ph&m
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tii, roto c6 cénh quay trong
hop (mdy déng gié). Dang bot
nhio hay dung dich phun vao
c4c hat & tdng s0i thi ding co
cfu thuy luc, dia vang v.v.

Tinh thiét k€ médy sdy
tdng s6i c6 thé thyc hién theo
cdc budce sau: Dua trén cosd 1y

b)

Hinh 4-71. Cac phuong phap cho hat
chdy chuyén

thuyét & muc 4.2 va cdc dinh a.Diing ghi quay; b.éng chdy chuyén co
{uit v€ ting s61 & muc 4.5. co céu thao, c. bng chdy chuyén.
pumy s aany
Euonn.unla E‘""""% a.'.'.'.'.'.'.'.'..'.'.E %ﬁﬁ%ﬂﬁé
I by ! b4
a) b) c) 4l

i Hinh 4-72. Cdu tao cila ghi
a. Han tir céc thanh thép tron; b. Céc thanh ghi; c. Ghi hal 16p béing thép tdm duc 15; d.
Gdm hai tdm thép duc 15, & githa cb I8p dém bdng cac hat chiu ahigt.
- Dua vio céc s6 ligu di cho @€ tinh lugng 4m bay hoi 12 AU.
- Luya chon téc nhan sdy 1a khong khi néng hay khéi 12.
- Chon buéng sfy mot hay nhiéu ting s6i.
- X4c dinh t6ng ton thét nhiet.
- Dung qué trinh sfy thuc trén 46 thi /-d cia khong khi im dé
xdc dinh Iugng tdc nhan c4n thiét, lugng nhiét c4n cho qué trinh sdy.
- X4c dinh t6c 40 1am viéc cha t4c nhan sfy theo di€u ki¢n sau
day:

We= 0+ 6) Weao (/5) (4-146)
hodc:
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W= (0,1 +0,3) Wy,, (m/s) (4-147)
- Tinh dién tich luéi F| theo difu kign (4-148):

p"
F =—% (m) (4-148)
WK

V - thé tich téc nhan sfy, m¥/s

- Tinh hé s6 truyén nhiét va hi¢u nhigt d¢ trung binh gilra tac
nhan sdy va hat (vat sdy)

- Xéc dinh chiéu cao 16p hat ¢an c vao khéi lugng hat ndm trén
ludi va dién tich ludi.

- X4c dinh kich thudc budng sdy va thdi gian sdy, chiéu cao phia
trén ting soi 1a H =2H + (1,5 + 2), m.

- Xay dung hé thong sy gém diy di cic trang thiét bi nhuw
budng sdy, caloriphe (hodc bubng dot), budng hoi trén, tuyén dng dan
tdc nhan, cdc xyclon, loc i, quat.

- Tinh tng 16n that trd lyc cha h¢ théng dé chon quat.

- Tinh chon hoic thi€t k€ co cfu nap liéu va théo sén phdm .

4.5.4. Céc dinh luat v6i I6p rung

Chuyén dong rung dugc 4p dung d€ ché tao ra cdc médy va thiét
bj nhw: sang rung dé phan loai hat, 1am toi hat, dong thing che thanh
phdm, van chuyén hat, sdy c4c san phdm hat va dang hat.

Chuyén dong rung dugc tao ra nho mdy rung. M4y rung gém bd
phan tao ra chuyén dong rung, by phan rung (sang, thiing, méng v.v.).
Khi ta d6 16p hat 1én bé mat phing c6 dyc 18 hodc khong, nhin hoic
nhém (tuy vio timg muc dich) dang rung thi céc hat cing s& chuyén
dong rung. Lép hat ¢6 chuyén dong rung phu thudc vao ciu tao va cic
thong s6 rung ctia bé mat chia hat. Trutng hgp don gidn nhdt 1a
chuyén dong rung cBia c4c hat trén bé mat phing nim ngang va rung
theo chidu thing ding. Khi d6 chuyén dong cia mat phing so v&i he
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toa d¢ dimg y&n thoa min phuong trinh sau day:
v = Acosp = Acosw.t (4-149)
trong dé:
A - bién do, m;
¢ - gdc pha, rad;
w - tin s8 gdéc, rad/s;
{ - thai gian, s.
Chuyén dong ciia hat so véi mat phang thod man phuong trinh vi
phan sau:
my" = -mg - mAw'cosp + Ny . (4-150)
trong dé:
m - khdi huong hat 14 hing;
g - gia tdc trong trudmg, m/s”;
A - bién d6, m;
@, w - g6c pha, tan s6 géc, rad, rad/s;
N, - phan lyc vudng géc vGi mit sang tdc dung Ién hat, N.
Trudng hop hat khong tach 13 mat phing dang rung, nghia la
hat khong ¢6 gia t6c so v6i mit phing. Khi d6 v€ trdi cha phuong trinh
vi phan (4-150) bing khong va phan luc N, # 0:
Np= mg + mAw? cosg ' (4-151)
Khi hat tich ra khoi miat phing thi phan luc cda bé mit 1én né
bédng khong (N, = 0). Nhy vay tx (4-151) ta c6:

Aw? = — co“-‘; ; (4-152)

Tir phuong trinh (4-152) ta thdy, gia t6c rung nhd nhat khi hat
tdch khdi bé mat rung 13 img véi ¢ =0 va ¢ = rhaycosg == 1, khi 4y
ta cé:

-1 (4-153)
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Néu mat phang rung c6 duc 18, ta théi khi (t4c nhan sfy) qua, thi
hat s& chiu thém céc lyc nhi lyc cin cia dong khi, luc ddy
Archimedés. Lic d6 gia t6c dé tach hat khoi bé mat rung s& 12 K*:

g A PPy, (4-154)
g m.g
trong dé:

P.- luc can cua dong khi, N;

P, - luc ddy Archimedés, N.

Khi K < | (khong thét gid), K' < 1 (c6 thoi gi6) thi hat nam yén
trén mat phing rung. Mot hat nim yén ciing ¢6 nghia 1a ca 16p hat
cing nim yén (rung y nht mat phéng).

Khi K ~ 1 hoac K' = | thl céc hat trong 1op hat bt ddu cua quiy
(x& dich so véi nhau) va ta goi d6 1 tan chdy rung. Véi K > 1; K" > 1
thi céc hat bit ddu chuyén dong hdn loan trén bé mat phang dang rung,
dé6 chinh 12 trang théi s6i rung.

3 day ching ta dang xét vé sdy d6i luu rung nén chi xét vGi X'
ma thoi. Chiéu va t6c do chuyén dong clia tic nhan sdy c¢6 anh hudmg
ion dén chuyén dong s6i rung clia cdc hat trén mt phing rung. DOi v6i
cdc hat ¢6 kich thude nhd hodc trong lugng riéng nhé thi nén cho tic
nhan siy chuyén dong v6i van t6c nhd hoac cho chiéu chuyén dong
Xuyén qua l&p hat tir trén xudng dé khong cudn theo cac hat.

Trong k¥ thuat sdy rung ndi chung, ta c6 thé phan thanh céc loai
sau: ' '

- Sy 16p s6i rung trén bé mat néng.

- Sdy 16p s6i rung trén bé mat phéng khong duc 18, thdi tc nhan
s&y doc mat phang.

- Sy 16p s6i rung trén bé mat phing c6 duc 16 va théi tic nhan
sy theo php tuy&n (vudng géc) véi mat phing.

Quan hé gifta chidu cao dang cla 16p hat 1a AH, d x0p &, bien
do rung A, tdn s6 rung v, th€ hién nhu saw:
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Khi: A = (0,55 + 2,5), v = (30 + 80) Hz thi:
AH =548 A (4-155)

Trong sdy Idp s6i rung ma tic nhan sy chuyén dong vudng géc
vGi 16p hat tir dudi Ien thi van tdc t6i han cia dong tac nhan 1a W ,:

LX 2] i 0,33 A 2
Wew =0‘12[~i} [m] a‘”‘“( 1 -0.995—'“——J (4-156)
)Ol.s ; L Y g

trong dé:

P+ P - khGt lugng rigng clia hat, 16p hat soi, kg/m®;

v - tdn s6 rung, Hz;

d - dudng kinh hat, m;

A - bién do, m;

w - tdn s§ géc, rad/s;

£ - gia t6c trong trudng, m/s’.

Trd luc cha I6p hat s6i rung 1a AP phu thuéc rat nhidu y&u tg
nhu d¢ dm va dudng kinh hat, céc thong s& rung, toc do dong téc nhan
xuyén qua ldp hat:

g

AP= Ap{él‘;‘_} (4-156)
b4

trong do:

AP, - trd Tuc clia 16p hat tinh;

A - bién d6 rung, m;

w - tdn s8 géc, rad/s;

& - gia t8c trong trudng, m/s’;

n=041+0,198d.p

Qui trinh trao d&i nhi¢t va chuyén khdi trong sdy tdng s6i rung
rit phifc tap, khé tinh chinh x4c dugc.

Khi bé mat rung ciing déng thdi 12 bé mat céip nhiét cho c4c hat
séi rung (khong ding tdc nhan sdy) thi he s6 toa nhiét  tr bé mat
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nong cho céc hat chiv dnh hudng béi bien d6 A va tdn s6 rung v. Néu
trong 16p hat s6i rung c6 dat cdc bé mat truyén nhiét thing dimg (céc
cdnh tan nhiét cla bé m3t ndm ngang ching han) thi he s6 toa nhist
gilta mat dimg va 16p hat s& cao hon so v6i bé mat nim ngang. Trong
trudng hop ndy ta ¢6 thé tinh @ nhu sau:

a=K,(Av)™ : (4-157)

trong d6 K, n, phu thudc vao vat liéu va diéu kién rung. Hodc ta cling
c6 thé tinh truyén nhiét tuong ty nhu s&y tang soi.

Khi bé mat rung khong phii 12 b¢é mat cdp nhiét thi qué trinh sdy
la sdy ddi luu. He s toa nhiét gitra tdc nhan sdy va top hat s6i rumg kém
hon tlr (5-25) 14n so v6i 16p hat dimg yén. Hé s& « trong trudng hop
16p hat s6i rung duge tinh phu thude vao chudn s§ Nu:

A 0.8 i 0,96
Nuzl.léRe(—-) (l’iJ (4-158)
H g
va
A 3 0,04
Nu=0.142Re[ id J (4-159)
g
trong dé:

Re - chuin s8 Reynold, tinh theo diéu kién t6c do dong khi 16i
han dé c6 18p s6i rung;

A - bién 49, m;

w - tdn sG géc, rad/s;

v - tdn s6 rung, Hz;

g - gia t6¢ trong trudng, m/s’.

Khi chon cdc thong s6 rung ta can c vao ch€ d6 soi rung lién
tuc cua 16p hat, thoa min diéu kién sau:

Vit 1< P 14 (4-160)

g
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trong do:
P - s6 chu k¥ dao dong ciia bé mit rung trong thoi gian hat bay
(thdi gian tir Wic hat bj ddy ra dén lic tigp xuc lai véi mat
rung)

Ta ¢4 thé chon cdc thong s6 nhu sau:

Aw?=(1,3+5)
A=(0,5+ 10) (mm)
v= (5 + 50) (Hz)

Mudhn qué trinh s&y tdng soi rung duge lién tuc, ta tao cho i6p
hat vira s6i rung vira chay thco hudng nhdt dinh. T6c do chuyén dong
chia 16p s6i rung phu thudc vao tinh chét lru bien va do dm cua hat,
cdu tao chia bé mat rung (nhdn, xb xi, duc 15), géc nghiéng cia bé mat
rung, bien do v gdéc cla hudng rung v.v. T6c do clia ldp soi 1A W,
duge tinh nhu sau:

- V&i bé mat phang lién nhin:

1
W, =K.Awcos8 I1-— (4-161)
¢

- V& mit phang duc 18:
K g

= 4-162
£ W,[gAﬁ ( )
- Vdi bé mit cong xodn dang vit:
W,,=K.Aw.cos8 (4-163)

trong dé

Cac he K, K., K, v ¢ - x4c dinh bang thue nghigém.

#- géc clia phuong rung = 18°+40°.

f - g6c nghiéng cla mat rung f= 8+ 10°

Cac budc tinh thiét k€ may sdy 16p soi rung ciing tuong tu nhu
sdy tdng s0i, ngodi ra con phdi tinh cd cdu tap rung trén cd s3 cdc sO
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ligu nhu: A, w, v, &, 8, v.v.
San day 14 mot s6 may sdy 16p s6i rung.

4.5.5. May siy 16p sbi rung

Trong cac may sdy 10p sOi rung thi cdc vat sdy dang hat ciing
s6i, nhung su soi ciia 16p hat dugce tao béi bé mat rung ho#ic két hgp
giita bé mat rung va chuyén dong clia dong tdc nhan sdy. Can cf vao
d6 ma ta c6 thé chia mdy sdy 16p soi rung thanh hai loai: mdy sy 16p
s61 rung va may s8y 16p soi rung khi dong.

M4y sdy 1&p soi rung va s6i rung khi dong ¢6 ua diém la:

- Diing d€ sdy cdc vat sy dang hat, miéng manh c6 kich thudc
16n, dé dinh nhau, hoic kich thudc nhd nhu bot, higu qua hon sdy ting
s6i binh thudng; vi cdc vat sdy nay c6 ch& d0 soi khong gi6ng nhau khi
sdy tdng s6i binh thudng

- Quié trinh s6i rung va s6i rung khi dong rét 6n dinh.

- Khong cén t6c do dong khi (tdc nhan siy) cao cing s6i duge
nén it t6n nang luong cho quat.

- Cudng do sdy cao.

Nhuge diém cia loai may sdy ndy 13 cdu tao phic tap, dar han
may sdy tdng s01 binh thuong.

Ha th6ng mdy sy 16p s6i rung gém cdc b phén sau:

- B& mat rung ma trén dé 18p vat sy dang hat s6i rung. BE mat
rung c6 thé 12 mat phang tron ho#c duc 16 dit ndm ngang hay nghiéng;
mat cong dang vit Xodn. Mat rung nhén truyén dong tir co ciu rung. Co
cdu rung gém céc thanh d& bang 15 xo, b phin tao rung thudng 1a luc
qudn tinh do chuyén dong quay clia Khéi léch tam nhan truyén dong tir
dong co.

- Toan by bé mait rung c6 16p vat sdy soi rung dugc dat trong
buéng sy, c6 cira nap lidu, clra thdo sdn phdm, clra quan sét, cira 14y
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miu thir.

- He thong quat ddy, hit hoac vira hit vita ddy, xyclon, loc tdi,

- BO phan c4p nhiét 12 caloriphe; khéi 10.

Hinh 4-73 thé hién c4u tao cia méy sdy rung nam ngang véi 16p
s6i rung chuyén dong ngang. Nguyen ligu 1a céc vat sdy dang hat duge
nap vao cira 8§ vao bé mat rung gitng nhu sang rung. Tac nhan sy
duge dua vao budng sdy 10 qua cira 9, di qua sang Xuyén qua Idp hat
s0i 61 di ra ngoai qua céc cla 7. Céc hat chuyén dong soi nhd mat
rung (sang rung) va tic dong cha dong tic nhin sdy. Lop hat vira soi
rung vira cuay vé phia cirta 6 thi kho. B phan tao rung 12 khdi lech tam
! quay tron nhd dai truyén va dong co 2. Hop sdy 10 dugc treo trén
khung 4 bing c4c thanh 1> xo. Hop sdy /0 clng rung véi sang (mat
rung). Khung 4 duge bt xudng méng tya trén dém cao su dan héi. T6c
d6 chay cla dong hat s6i rung phy thugc vao goéc nghiéng clia sang,
bien do rung, tin s6 rung. Trong hinh 4-73 khong thé hién hé théng
quat va caloriphe.

Hinh 4-73. May sdy rung ndm ngang
1- b® phan lgch tAm quay tron tao rung; 2- ddng ca; 3- méng mdy; 4- khung dg; 5 bé mit
rung duc 1; 6- clfa thao san phém; 7- cac cla khi thai; 8- clfa nap lidu; 9- clia vao cla tac
nhin s&y; 10- buéng (hdp) sdy.
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Hinh 4-74 thé hién cfu tao clia m4y sdy 16p soi rung thing dimg,
bé mit rung c6 dang vit xoén quin xung quanh 6ng hinh tru thing

dimg, dinh canh vit c6
thanh vay dang vit dé
vit siy khong roi ra
ngodi. Khoi hinh tru cé
cénh vit duge dat trén
b¢ phan truyén rung 2,
dinh duge treo bing
cdc 10 xo 20 vao dinh
cia vé tru /. Khi bo
phan 9 rung thi kh&i
tra ¢6 canh vit ciling
rung. Céc hat 4m dugc
nap vao canh vit thip
nhdt nh& phéu /2. Ldp
hat vira s6i rung vira
chdy nguge lén cidnh
vit cao nh4t thi kho r6i

chdy qua clra 17 ra -

ngoai. B& mat cilla vit
rung ti€p xiic véi 16p
hat phdi c6 d9 nhim
nhdt dinh va géc
nghiéng cla vit cling
- phai phit hgp véi céc
hat dem sdy. Dé 16p
hat vira s6i rung vira
chuyén dong léen thi
kh6i try cé cénh vit
phdi phin xufng rit
nhanh d6ng th3i xoay
sang trdi va trd lai. Tdn

B e f
T 1
T =
F19 =
!
]
13 E: —
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Hinh 4-74. M3y s8y 18p séi rung thing ding

1- v& hinh tru dimg y&n; 2- thi&t bi truyén rung; 3- chan
d3 (gia); 4- tAm chan d&; 5- mong may; 6- banh dai;
7- 16 xo nhip; 8- khdp ndi ¥ xo; 3- bd phén tao rung;
10- t4m phiing; 11- bich; 12- clfa nap liéu; 13- kénh
van chuyén dang vit xo#n; 14- dng tru; 15- cifa quan
sat:16- clra iy mau thir (ki§m tra); 17- clra thao san

ph&m; 18- ndp; 19- gi4 treo; 20- b xo trec
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s6 va bién d6 rung tuy thudc vao kich thude va khoi lugng riéng clia
hat. Thoi gian sy phu thuge vao chiéu dai vit va t6c 4o di chuyén cha
16p hat rung. Nang suft sdy phu thutc thdi gian sdy va chiéu rong tir
chan dén dinh vit. Tac nhan sdy c6 thé chuyén dong xodn theo 16p hat
rung, hodc tir 6ng trung tam di ra qua 16p hat s6i rung (hinh 4-75).

Khi c4nh vit rBng bén trong thi ta cé thé cdp nhiét bing hai nude
néng. Trong trudng hgp niy ta cb mdy sy 16p soi rung ti€p xdc véi
mit vit néng (hinh 4-76).

Hinh 4-75. Tic nhén sdy di ra tir 8ng tam Hinh 4-76. May sdy idp s6i rung tiép xtc
1- vit rung; 2- v méy; 3- khéng khi; 1- bd phén tao rung; 2- nudc ngung; 3- vo;
4- caloripha; 5- quat hung truc; 4- vit rung ddng thai 4 caloriphe; 5 hai nuic
6- san phém; 7- khi thai. néng bao hod; B- khi thai; 7- san pham;

8- cac hat 4m; 9- déng co.

M4y sdy ldp s0i rung néi chung ¢6 két ciu phirc tap, gid thanh
cao, nang suft sdy khong 16n. Nang suflt bay hoi riéng trén mot mét
vubng bé mat lam viec (b€ mat rung) 12 Ap: Ar = 225 kg 4m bay
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hoi/m2.h (khi 1am bay hoi mét dung dich nao do, c6 céc hat nén). Nang
sufit bay hoi 4m theo thé tich mdy 12 Ayt Ay = 150 (kg/m*.h). Luong
t4c nhan sy va nhiét lugng cén cho 1kg 4m bay hoi 1a G’ = 50 (kg/kg),
g = 4200 (kT/kg).

4.6. SAY POl LUU CAC VAT LIEU ROI VA DUNG DICH
TRONG DONG LUU DONG

Khi ta cho céc hat ran hay 16ng & dang phén tén vao dong Khi co
van t6c 1én hon van t6¢ lng cda hat thi ching bi cudn theo dong khi.
Ngudi ta da dp dung phuong phép nay dé van chuyén hat hoac sdy céc
nguyén liéu &m dang hat. Khi sdy thi dong khi chinh 1a dong tdc nhan
sdy. Qué trinh sdy xdy ra khi dong hat bay theo ddng tic nhan siy.
Diém khéc nhau giffa van chuyén hat va sdy hat 12: mat do hat khi van
chuyén 16n gip hang chuc tham chi hang tram 14n mat do hat khi sdy.
Qua trinh sy nhu trén, duge goi la sdy trong ddng hru dong.

Can ct vio dang cfu tao cua bubng sdy va dang chuyén dong
clia ddng lru dong ma ta chia ra: bubng sdy Ong, budng s&y xody 16¢c,
bubng sdy xyclon, bubng sdy phun.

4.6.1. Cic dinh lnat vé say trong dong luu dong

Trong muc ndy ta s& nghién ciu chuyén dong cha ci dong Kkh{ va
hat vé mat khf dong va sitc can khi dong, truyén nhiét va chuyén khoi
giita hat v khi (t4c nhan sdy), trén co st d6 sé xay dung cdc hé thong
sdy ph hop. '

4.6.1.1. Pdc tinh cia dong luu dong khi-hat

Xét theo phuong tién van chuyén thi dong lru dong khi-hat c6
céc dac tinh thé hién qua cic he s6 lwu lugng khdi luong (), hé 56 luu
Tugng thé tich (4", néng do khéi lugng thuc x, néng d6 thé tich x',
thanh phdn va dang ciia hat, trd lyc chinh dién clia dong hat v.v.
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He s6 lhuu lugng cha dong huu dong khi-hat 1a g4, g dugc xéc

dinh nhu sau:
_mo_ m
e Gy ) wg-Px Fe
, VvV _ m
e Vi - pwiFy
trong do:

(1-164)

(4-165)

p,m,V - khéi lugng riéng, khoi lugn thé tich cha hat, kg/m®,
g £ &

kg/s, m’/s;

Px» Wi, Vi - kh6i lugng riéng, van tdc, thé tich cha dong khi (tic

nhan sdy), kg/m®, m/s, m*/s;

F, - dién tich tiét dién ngang cha 6ng din (budng sdy), m’.
Néng d6 khdi lugng, nong do thé tich thuc 12 x, x* duge tinh nhu

sau:
m m
X=—=——
Vi wF,
, V m
X=—=
V' pwF,
trong dé:

V' - thé tich dong hat phan tdn trong dong Khi, m?/s;

w - van t8c¢ cia hat, m/s.
Tir cac diéu kién trén ta c6:

(4-166)

(4-167)

(4-168)

(4-169)

Khi sy thiu<l] kg/kg; Khi vin chuyén don thuin thi

#=(1,5 + 100) ho#c 16n hon.
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Hinh dang va kich thu6c ciia hat ¢6 anh hudng dén chuyén dong
ciia ddng hat. Khi c4c hat 1a hinh c4u thi kich thuéc hat 13 dudng kinh
d ctia hinh cdu. N&u hat khong phai hinh cdu thi ta dung dudng kinh
tuong duong d, 4

[ﬁv
da= 31— (4-170)
p .

wrong d6 V,, 1a thé tich cia hat, m’.

Ty s6 giita bé mat cdu ¢ dudng kinh d,, vA dign tich bé mat
thuc cha hat goi 12 he s6 ¢
F. |

V“"j
p=—"S=483—"
Fy £,

4-171)

trong dé:
F_- dién tich mat c8u c6 d,q m?;
F, - dién tich bé mat hat, m’.
H¢ s6 hinh dang clia hat 12 ¢ dugce tinh nhar saw:
é=al (4-172)
trong dé:
a; - b& mit rigng theo thé tich clia hat, m*/m?%
i - chidu dai cfa hat, m.
Tacé:
_61
g
¢ = 6 - khi hat c0 dang Kkhoi 1ap phurong hay dang cu.
¢ = 4 - khi hat dang try.
$=2- khi hat dang try lin (t4m}
= 0,77 - khi hat dang béu duc.
¢= 0,66 - khi dang cong.
¢ = 0,58 - khi dang thanh.

(4-173)
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@ = 0,43 - khi dang t4m mong (tru lun).

He s6 trd lyc chinh dién ctia dong luu dong khi-hat dugc ky hiéu
12 &, né phu thuge vao 14t nhiéu yéu 6 nhyr: hinh dang va kich thudc
clia chc hat, chc didu kien chuyén dong ciia dong khi-hat, chuyén kh6i
gifta c4c hat va khi (tdc nhan sdy) v.v.

Re

trong d6 K, 12 h¢ s6 tinh dén céc diéu kien day dac cla céc hat dang
chuyén dong va téc dung tuong hd gifta ching vdi nhau.

0
£ = KI,K2(0.462K3 fi] (4-174)

K1= (1 _ xl)-i.'.l'i= 8-1-.75 (4_175)
+' - nOng do thé tich thuc;
& - d0 x8p;

K, - he s& anh hudng cia ong dan.
- Khi chay mang:

K, =[1—£“—]_5 (4-176)
D
d - dudng kinh cita hat hinh cdu, n€u khong phai hinh cfu thi ldy
dudng kinh tuong dwong, m;
D - dudng kinh 6ng din, m.
- Khi chdy r6i:

(4-176)

He s6 K, 1a sy anh hudng cla hinh dang céc hat:
K,=11-10¢ @177
@ dudc tinh tir diéu kign (4-173).

He s6 trd luc tinh tIf diéu kien (4-174) ap dung cho cc hat dang
ciu va béu duc. D6i v6i céc hat dang tr, dang dia, mi€ng mong thi h¢
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sO tr& luc chinh dién duge tinh nhyu sau:

=K K, l,18+i Vi Re=0 +2.10° (4-178)
¢ 12 Re

E = KJ({],]Q-&%J vl Re= 0+ 10° (4-179)
e
biac tinh chi yéu cla dong lvu dong khi-hat 13 van t6c ling cla
cdc hat. Khi Re <1 thi van t6c ling clia hat 12 W, , dugc tinh theo
phuong trinh clia Stockes:

1 ﬁ(p_px)

Kl =%

, (m/s) (4-180)
18 vy P
trong d6:
- gia t6c trong trudng, m/s’ _

d - dudng kinh hojc dudng kinh tuong duong caa hat, m;

v - 46 nhét dong hoc cia khi, m¥s;

© - kh6i lugng riéng clia hat, kg/m®;

P - khdi lugng riéng cha khi, kg/m®.

4.6.1.2. Khi déng hoc va sic cdn khi d‘éug céa dong luu dong
khi-hat

Chuy€n dong clia c4c hat trong ddng luu dong khi-hat duge xdc
dinh bdi cdc ngoat lyc tic dyung 1én ching nhy: trong lugng, stc can
clia dong khi, lyc ma sét giita cdc hat véi nhau, lyc ma sdt giira cic hat
va Ong dan, luc 1y tam khi chéy trong 8ng cong.

Phuong trinh chuyén dong clia mot hat trong 6ng thing démg va
ndm ngang nhur sau:

Vi 6ng thing dimg:

2 .
dn) _ tmg ¥ &, —— zd” pxWess (4-181)
4 4 2
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V41 Gng ndm ngang:

dmW) _ st rd’ peWird (@-182)
dr 4 2
trong do:

m - khoi luong hat, kg;

W - van t8c hat, m/s;

7 - thii gian, 8,

g - gia t6c trong trudmg, m/s’;

& -he s6 b luc chinh dién;

d - dudng kinh hat, m;

W, - vAn t6c tuong d6i cha dong khi so vdi hat, m/s;

px - Khi lugng riéng chia khi, kg/m’.

Cic dfiu cila cac s6 hang ben phi cha (4-181) phy thuge vao
chiéu véc to van toc chuyén dong vGi trong lugng va van 16¢c tuong d6i
clia hat va dong khi. D#u ciia s6 hang bén phai cha (4-182) phu thudc
vio chiéu véc to van t6c chuyén dong va van 16c tuong 461 gita hat va
dong khi.

Bing phuong phap tich phan hai phuong trinh (4-181) va (4-182)
ta s& thu dugc céc dic tinh chit y&u clia chuyén dong hat trong dong
lwu dong khi-hat d6 1a: tho gian chuyén dong chia hat trong thi€t bi
(6ng) sdy, téc do tuong d6i giita hat va khi, chiéu dai doan tang t6C
v.v. D6 1a cdc thong sO quan trong 4€ tinh thiét k€ mdy sfy dong huu
dong khi-hat. Vige tich phan hai phuong (finh trén gap kho khan 16n
b hé s@ trd luc chinh dién & 1aham 56 c6 nhiéu bién s6.

Quan sét chuyén dong cila hat ti¥ cira nap li¢u cho dén clra ra ta
thdy c6 giai doan 1ang t5c, gial doan én dinh va sau cung 1a lang &
thi€t bi thu héi sdn phim. Tai cita nap, hat duge dua vao ddng khi dang
chuyén dong voi van t6c 16n hon van t6c 1ing cla hat, nén hat bi cufn
theo dong khi (tac nhan sfy). Tuy chiéu va do 16n cla vén 13¢ hat (W)
va dong khi (W) ma hat chuyén dong nhanh thém hay cham lai. Trd
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luc khi dong hoc va vén t6c tuong d6i giita khi va hat ¢§ gid tri 16n
nht tai clia nap, ching gidm din véi su ting ddn cha van t6c hat. Bén
khi nao céc luc tc dung 1én hat 12 can bing thi hat s& chuyén dong
déu & diéu kién van t6c tuong d6i gita khi vGi hat biing van t6c ling.

Chuyén dong cia nhidu hat trong dong hru dong khi-hat phitc
tap hon nhiéu. Céc hat c6 trong lugng vi hinh dang, kich thudc khac
nhau sé chuyén dong khéc nhau. Céc hat khong c6 dang cdu s& 6
chuyén dong xody, hat nhe chuyén dong nhanh hon hat ning. K&t qia
12 x4y ra va dap gilra cac hat.

PGi voi dong luu dong khi-hat trong 6ng thing dimg dé xay ra
hién tuong “pitténg”. D6 13 hién tugng cic hat duge nap vao voi mat
do 16n (hé s6 luu lugng x 16n) dén t6i van 16¢ lang 16n 1én 1am céc hat
ding lai r6i nhap v4i nhau thanh timg khd&i choan toan bd tiét dign
ngang cia 6ng. Trd lyc chinh dién lic nay ding bing trd luc cla 16p
hat ma dong khi phai di qua. Van t6c ldng clia ca khdi hat (pittong)
nhd hon tit 8 dén 9 14n van t6c ling cha timg hat riéng 1é. D€ trdnh
hién tuong tao pittong thi nén lam 6ng sy c6 tiét dign ngang 16n dédn
vé phia trén dbng thdi van t6c ddng khi 14y 16n hon van téc léng theo
diéu kién saw:

W= 10,5 + 0,75 Wy, (4-183)

Su chuyén dong cila ddng luu dong khi-hat trong dng nim ngang
thi van t6c dong khi dii 16n d€ tao ra luc nang c4n bing vdi trong lugng
clia hat. Ty s6 giira van t6c dong khi Wy va van t6c hat W goi 1a he s8
trugt, ky hieu 12 i, sao cho dat gis to sau:

W,
i =—X=11+17
W

t

Cong thifc thic nghiém dé tinh i, d6i v4i dong luu dong trong -
Ong sdy ndm ngang nhu sau:

0,667 0,667 '
i =1+d £ -1 [3{] 420 (4-184)
Px D Fr+Fr,,
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trong dé:

2, Px - khGi lugng riéng ciia hat, khi kg/m®;

d, D - dudng kinh hat, duong kinh 6ng, m;

c = 0,014 + 0,026 12 hé s8 phu thudc dang hat;

Fr, Fr., - chudn s8 Phrud thudmg, Tidc t6i han duge tinh theo Wy
va Wy,

Gia tri cha Wy 1dy nhd nhat ma khong xay ra ldng hat. Wy, duge
tinh nhu sau:

05
Wi :5,6D°'34d”'36(£—] u* (4-185)
Px
Khi dong lwu dong Khi-hat di trong doan Gng cong thi cd su
tham gia clia luc ma sat giita céc hat voi nhau va véi thanh 6ng, luc 1y
tam. Trong trudng hgp nay t6c do tiép tuyén cua hat d6i vai cung tron
6 bén kinh R dugc tinh phu thude t6c d6 Wy va ty sO trugt nhu sau:

Vi Wy <20 m/s thi:

05
i =1+01 65(—‘?— i{] Re 0163 ppoY (4-186)
_ R

Px

W > 20 m/s thi:

0.5 d 0,112 '
i = 1+0,095£-'9—) (—) (4-187)
Px R

D6 v6i bubng sdy c6 dang xyclon hay X0y 16c thi chuyén dong
clia ddng luu dong khi-hat con phtc tap hon so v6i doan Gng cong. Vi
trong trudng hop nay con 6 them nhiéu thong s6 anh hudng khéc nita
nhu: mat do luu lugng 4, dang va kich thu6c ciia bubng sdy, vin téc
ddng khi-hat tir cira vao budng sdy. Khi mifc o xody thép thi dong hwm
dong khi-hat di vao phia trén bubng sdy, cdc hat s& rofi xudng vong
x0dy cira ra & tam réi di ra ngoai. Khi mic 4 xody cao thi cdc hat s&
xo4y trong khong gian hinh vanh try. Dudi tic dung cua luc ly tdm nén
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céc hat ¢6 xu hudng dat ra thanh thi€t bi (buOng sdy). Nhes lién tuc nap
m&i dong hat nén cdc hat & ving xody ciing tip trung & ving tam r6i
theo cira ra ngoal. Nhu vy ta thiy v4i bubng sdy dang xyclon thi hat
khong ling trong xyclon ma trong dé xdy ra qud trinh sdy cic hat
trong dong lwu dong.

Van t6c dong khi 1am thay d6i ch& do khi dong ¢6 thé tinh theo
phuong trinh thuc nghiém sau day:

064 113
Re,, =029 2] (2] Ar®® (4-188)
h d

trong do:

A - chiéu cao ctra vao xyclon, m;

4 - dutmg kinh hat, m;

D - duong kinh thi&t bi xody (xyclon), m;

Ar - 56 Archimedes;

Re,, - chudn s6 Reynold 14i han.

Ty s6 gilta kh6i lugng céc hat dang xody trong thi€t bi va lou
lugng dong lru dong chiy qua thiét bi duge goi 1a kha ning kéo din,
ky hi¢u la g,:

g, =A10G Wo p-ossois (4-189)
d K 2

-2.3 -1
W W
Gy =Gam| 1+ 3(—“&) y(—“——} (4-190)
o l: WK,th “!K.I.h
trong do:

A, B cdc he s8. A = 3 d6i véi céc hat c6 4o Iéh cao;

A = 1,45 + 3 céc hat c6 d0 r&i nho;

B =0,7 = 09. B ~ 1,15 vi céic hat khong c6 dang cdu nhung gén
dang ciu;

W, , - t6c do cha ddng khi tai clra vao, m/s;



W, o - tc d0 tdi han cla ddng khi, m/s;

n-s6 cira vao xyclon (budng sdy dang xyclon).

Céc t6c do Wy, Wiy, déu tinh tir phuong trinh chudn s6 Reynold
44 bi€t sau khi tinh dugc R, tir (4-188);

G, lwu lugng khi chay qua thigt bi, kg/s.

Trong thiét bi sdy phun, céc hat dung dich duge phun vao bubng
sy nhd cdc voi phun hoac dia vang, tdc nhan sdy dugc théi vao theo
phuong tiép tuyén, tir trén xuéng hoac nguge lai. Céc hat dung dich
vira chuyén dong theo phuong thdng ding vira theo phuong hudng
kinh. Van t6c tuyét d6i cla céc hat dung dich 1a W duge tinh nhu sau:

W= Wy + W, (mfs) (4-191)

trong d6 W, W, 12 van t6c ciia hat dung dich theo hwéng kinh, thing
dimg m/s.
W, , W, dugetinh theo cac diéu kién (4-181), (4-1 82).

Tr& huc khi dong cla dong huu dong khi-hat chdy trong céc 6ng
hay thiét bi sfy dugc tinh nhy sau:

AP = AP+ AP, (4-192)
trong do:
AP, - trd Iy cila dong khi (tdc nhan sdy);
AP, - tr& luc cla dOng hat (vat sdy).
AP = AP + AP,+ AP, (4-193)
trong d6:
AP, - Tén that trd lyc do ma sat;
AP, - Tén that tr& hyc cuc bo;

AP, - &p suft tinh cla cOt khi (tdc nhan sdy), AP, duong khi cira
vao & trén va nguge lai né cé ddu am.

APy = (1- )Py Kl% + 25]%1(— * gL] (4-194)
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trong d6:

P« - khéi lugng riéng cua khi, kg/m*;

x'- nfng do6 thé tich;

A - hé s6 ma sét cha thanh Ong, thiét bi.

1 = 0,0052 + 0,5Re’™* v&i Ong tron va che do chiy c6

Re =(3.10° + 3.10%. ta co thé tra bang dé tim A.

D. L - dudng Kinh, chiéu dai ng, thi&t bi sy, m;

& - trd lye cyc bo, tra bang;

¥, - van tdc dong Khi di trong Ong, thiét bi, m/s;

g - gia t6c trong trudng, m/s’;

L - chiéu dai hodc chiéu cao 8ng, budng sdy, m.

AP, = AP, + AP+ AP+ AP, + AP, (4-195)

trong d6 AP, 1a t6n that 4p sudt do ma sat giita c4c hat v6i nhau, giita
c4c hat v&i thanh 6ng hay thiét bi, gilia céc hat véi khi:

2
AP, = Py (4-196)
D2

A =21Fr%" - véi—g- > (20 +25)
trong d6: d - dudng kinh hat, m
0,5
A= 4,25[%] Fr®7 vl g- <(20+25)

AP, 1a t6n that 4p suft d€ can bang trong luong clia céc hat:
AP,= px'glL (4-197)
AP,, AP, - tén thdt dong hoc va finh hoc trong doan tang tée
(doan Ong sat vdi chha nap ligu).

(P ~ Px )’" Wzm (W - Wy - Wy, Xwa -Wg + W}u)
= In-—= (4-198)
p.F, 2 (Wc - Wy + Wy, de -Wx - ch.\)

AFy
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AP, = —(W_-W,) (4-199)

trong do:
£, P - khoi lugng riéng cla hat, khi kg/m?;
F, - dién tich ti€t dién cuti miéng doan tang téc, m’;
m - khoi lugng hat kg/s;
Wy - van tdc¢ dong khi & trude 6ng ting téc, m/s;
W, W, - van t8c hat & cudi, ddu dng tang téc, m/s;
Wy, - van tdc ling cla hat, m/s;
APy - (6n thit 4p sudt tai cdc trdf luc cuc b do hién dién cla cic
hat trong dong khi:
oW

AP, = A (4-199)

trong dé:

A - hé 50 ma sat ciia hat 1én thanh 6ng.

badi véi doan 6ng cé dutmg kinh D va cong vdi ban kinh R 2
2,50 thi ta cé:

-0.78

A, =apFr (4-200)
trong dé:
Fr- chuén s6 Phrud;

a - la he s6 da_l'ng cit cong va vi tri cia nd trong hé& théng.
Trudng hop dong chiy thay d6i tir phuong thing ding sang
phuong ngang thi:

.5
a= 6,9[2J
R

Néu dong chdy 6r phuong ngang chuyén thanh phuong thang
diing thi:
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0.5
a= 4,1[2]
R

trong d6: D, R 1a dudng kinh 8ng, ban kinh uén 6ng, m
Chiéu dai ciia doan dng tang t8c cé thé tinh nhu sau:

W, W -Ww,_ +W
L= £ (WK - w](l}ln WK,)En ¢ kRl
2g W, —w - YW W, W

(4-201)

W, - Wy -Wy, _ (WK _

W, =095 (W - W)
Pé tinh trd luc khi dong cla dong luu dong khi-hat trong thiét bi
xyclon ta dung biéu thirc sau:
'WE . -
AP, = A %(1 - .\-')f% (4-202)

AR = p..\"L%—— (4-203)

Vdi Re = (3.10" = 1,3.10°) thi A = 0,0815Re ™",
D, R - dudng kinh, ban kinh cda xyclon, m;
A - hé s& ma sét cua thanh xyclon;

'L - chiéu dai xyclon, m.

Tr& lyc khi dong cla buéng sfy dang xody 16c dugc tinh phu
thudc vio hé s¢ trd luc cuc bé tinh theo van téc O clta vao:

Hé s¢ trd luc khi khong tai:

) h 20,5[00]4.3 ot
§—10,9[DID) D - (4-204)

Khi ¢6 tai:

£={1+ 0.6;1{%)0‘35[%’ Jm[%(%}m +4,dexp(- 4.6D)}

(4-205)
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lrong dé:
4 - chiu cao cla rinh xody, m
b - chidu rong clia budng xody, m
D, D, - dudng kinh clia vdng xody 16n nhat, nhé nhat, m.

D6i vai bubng sdy phun thi trd luc cla céc hat ¢4 thé bd qua vi
ndng do ciia cdc hat dung dich trong téc nhén sy 1a khong ding kE.
Nhu vay chi c6 trd lyc clia dong khf (tdc nhan sdy) trong thiét bi cong
véi trét e cuc bo & cira vao va clra ra.

4.6.1.3.Truyén nhiét va chuyén khoi doi voi dong luu dong khi-hal

Qué trinh truyén nhiét va chuyén khéi trong sdy dong luu dong
khi-hat x4y ra giita bé mét cdc hat va tdc nhan sdy (ciing 1a dong khi
van chuyén hat). Qud trinh truyén nhi¢t va chuyén khoi c6 cudng 4o
16n nhdt & ving tir (2 + 4) m déu tién ctia thi€t bj (6ng) sy tinh tir clra
nap lieu, vi lrong khoang nay tdc do twong d6i clha 14c nhan sy so voi
t6c do hat 1a 16n nhdt. Cudng d¢ truyén phiét va chuyé&n khéi giam dan
theo chifu dai ciia thi€t bi. O khoing cdch tir (8 = 10) m tinh tir clra
nap liéu thi nhiét d6 va him &m ctia hat dat gid tri 6n dinh.

Dé tinh todn truyén nhiét trong budng sdy dong luu dong khi-
hat, ta dita vio cdc phuong trinh chudn s6.

Heé s6 toa nhiét « ti¥ tAc nhan sdy cho bé mit céc hat duge tinh
nhu sau: '

_ Nuld,

. (kcal/m?.h.d0). (4-206)

trong do:
- he s6 din nhiét clia téc nhan sdy, kcal/m.h.do;

d - dudng kinh clia hat hinh cdu; néu céc hat khdc hinh cdu thi
14y dudmg kinh twong duong, dy, m

de= J % ) | (4-207)
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trong d6 V,- thé tich chia hat khong dang cdu, m’.
Néu céc hat c6 nhidu dang khéc nhau thi dudng kinh d dugce thay
bang dudmg kinh trung binh d:

d&n.
dy, S 24 () (4-208)
rdin, -
trong do:
d, - dudsng kinh trung binh clia nhém hat thi i, (= 1; 2...);

n, - 12 s6 hat clia nhém thif 7.
Chuén s& Nusselt duge tinh nhu sau:
Nu=2+051Re*? pro¥ (4-209)

trong d6: Re- chudn s§ Reynold tinh theo van 16¢ l4ng Wy, nén thanh
Re:
Re, = Wed (4-210)
Vg
trong do:
W, , - van t6c dong khi 1am céc hat lang, m/s;
Vi - d0 nhot dong cia téc nhan sdy 14y theo nhiét do trung binh
khi vao va ra khdi budng (6ng) sdy, m *fs;
d - dudng kinh hat hinh c4u, m, néu Khong cdu thi 14y d, nhiéu
dang hat thi 14y d,,, m

2 -_—
Wy, =—S— F—E (ms) @4-211)

trong dé:
g - gia tdc trong trudng, m/s’;
. Px - kh6i lugng riéng ctia hat, ctia khi (tdc nhan sdy), kg/m* ;
P - 14y theo nhiét d¢ trung binh clia tdc nhén sdy;
Pr - chudn s6 Prant:
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Pr=_X (4212)
ad

trong d6 a 12 s6 ddn nhigt cua tac nhan sy .

Dién tich bé mat truyén nhiét ding bing dién tich bé mat clia
c4c hat, ky higu 12 Fn,

F,=——",(m m'/h) {4-213}
- dp
trong do:
m - ndng suft sfy 14y theo sn phim (m=m;), kg/h;
d - dutng kinh hat cdu, m. (hodc d, dw);
p - khi lugng riéng cha hat, kg/m’.
Thoi gian sy 1a 7 duge tinh nhu sau:
36000
a.F A

T+ , (8) (4-214)

trong dé:
At - hiéu nhiét do trung binh gilta tdc nhan sy va hat, do;
Q - nhiét lugng ma tic nhan sy truy'én cho ¢édc hat, kcal/h.
Nhiét lugng Q ding bing nhiét lugng 1am lugng 4m AU bay hoi
va 1am néng khéi hat.

Tir vén t6c ling Wy, ta tinh duge van t6c tic nhan sdy 1a Wy nhu
sau:

W, = 1,25 Wi, (m/s) (4-215)
hay Wy = 10,5 + 0,57 W, (m/s), (4-216)
Chiéu dai buéng (8ng) sdy la L
Ly=(Wg-Wg) 7, (m) 4217
Chiéu dai tdng cOng cla Ong sdy la L:
L=L,+L,, (m) (4-218)
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trong d6
1,=0,5 Wy.d, (m) (4-219)
L. - 1a chiéu dai bd sung, m.
Pudmg kinh 6ng sy dugc tinh nhu sau:

- .
D= K (4-220)
0,785W,

V', - lnu lugng tac nhan sdy, m’/s.

trong do:

Lun lugng tic nhan sdy duge tinh tir chu tdnh sdy thuc dung trén
d6 thi I-d cha khong khi dm. Néng do luu lugng trong sy dong Tuu
dong néi chung 1a nhd: y =1 kg/kg.

D& tinh to4n budng sdy dong huu dong dang xody 16¢c, ta 4p dung
céc phuong trinh sau:

- DGi véi ché do trén tdi han:

03 0,15 -0,16
Nu=0047Ar" [E] (E) (i‘—) ' (4-221)
d d Fam

- DGi v61 ch& d0 dudi t6i ham

-0.1 01
Ni=0019 Re®® Aro'”(%] [g] (4-222)

trong do:
Ga VA gy, dugc tinh tr (4-189) va (4-190);
Ar - chufin s6 Archimedés;
d, D - dudng kinh hat, dudng kinh thiét bi xody (xyclon), m;
h - chiéu cao cira vao, m;
Re - chuin s6 Reynold.
D& tinh nhiét trong sdy dong luu dong Khi-hat ta ciing c6 thé
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diing hé s6 104 nhiét theo thé tich bubng sdy 12 o
a, = a.ax, (keal/mh.do) (4-223)

trong dé: ‘

a, - bé mat riéng theo thé tich cla hat, m*/m’;

o - hé s6 toa nhiét, tinh thong qua phuong trinh

chudn s6 Nu, kcal/m®.h.d6;.

¥ - néng 4o khoi lugng xem (4-167).

P6i véi sy phun dong nguge chiéu thi Nu dé tinh a va sau d6 1a
, tinh theo phuong trinh sau:

m, do?

pxF (W, Wy )™

Nu=5,688 (4-224)
trong d6:
m, - nang suft sy tinh theo sén phim, kg/s;
px - khoi lugng rieng cla tic nhan sdy, kg/m’;
F - dién tich tiét dién ngang ciia budng sdy, m’;
d,-dudng kinh trung binh clia nhiéu hat, xem (4-208), m;
W,, - van t6c ddng khi khi céc hat lang, m/s;
Wy - t6c 40 khi 16n hon hodc nhd hon W, m/s.

4.6.2. Céc hé thong sidy dong luu dong dang ong, xyclon, xoay loc

Dya vao nhimg tinh todn di néu & trén, ngudi ta thiét k& va ché
‘tao cdc he théng sy dong lvu dong khi-hat. Ching dugc ddng dé sy
céc vat lieu dang hat, c4c loai hat, tinh bQt, cic ch& phdm sinh hoc v.v.

Dic diém chinh cda qud trinh sy ddng luu dong 13 céc vat liu
sy luu lai trong buéng sdy ngén (thdi gian sdy ng4n) nén ham 4m cila
ching thay d6i khong nhidu. Lagng dm bay hoi trong budng sdy chil
y&u 12 &m ty do trén bé mat cAc vat sdy. Thoi gian sfy ngin cho phép
st dung t4c nhan siy ¢ nhiét dO cao ngay c& vai vat sfy co tinh chiv
nhiét kém.
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He théng sdy luu dong cd bubng sfy dang Ong thudng dat thing
ding. Tac nhan sdy va vat ligu sdy ciing chuyén dong tir dudi len.
Lugng vat liéu sdy va tdc nhan sdy c6 trong &ng sdy khong nhiéu vi
vay 6ng sy con dugc ding dé sdy chc vat litu dé chiy nd. 6ng sdy
duoc ding dé€ nung nong hat trong cic hé th6ng sy thép hay sfy tang
s6i. Khi dé n6 chi 12 mot bo phan chia hé thdng sy thp hoac sdy ting
s6i (hinh 4-54). Trudc bubng sy €6 cita nap vat liéu sfy, sau buéng
sy c6 b phan thu hdi san phim va lam sach khi thii. BO phan tao ra
tac nhan sfy (khong khi néng hay khéi 10) va hé théng quat ciling c6
c4u tao tuong 1 nhu trong céc he thdng sdy khéc.”

“oe 4 L
iy [
4 -_1.-..-=-=‘-. IT! Ill'I .J'
sl i i J
i
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5 |
T 1 ‘
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r 2
Hinh 4-77. Hé théng sdy luu ddng Hinh 4-78. H5 théng sy dong huu déng
dang éng dang 6ng cb liét dién thay doi.
1- bd phan nap libu; 2- vt ligu s8y; 1- caloriphs; 2- quat; 3- b6 phan nap féu;

3- 8ng sdy, 4-xyclon; 5 loc tii; 6 khithsi;  4- budng sy dang 6ng; 5- déng co i bul tf
7. sdn phdm nhe hodc bui; 8-sén phdm sy, foc tai; 6- foc ti; 7- rita sach khi thal; 8- chdt
8- khéng khi; 10- quat; thii- - cite iy sén phém; 10- clfa x4 bui
11- caloripha; 12- ciia thong hodc 8y sdn phdm nheg; 11- xycion.
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C4u tao cu thé clia cic hé théng sdy ddng luu dong rdt da dang,
tuy thude vio tinh chét ché bi&n cla cdc sn phdm.

Hinh 4-77 thé hién c4u tao clia he théng sdy dong luu dong dang
6ng dom gian. Trén hinh ta thdy: Bung siy 3 12 mot Sng thing ding.
Khéng khi ngoai tréi duge quat 10 hiit réi ddy qua Calorriphe /1 dé
tao thanh tdc nhan sfy lién tuc thdi viio Ong sdy 3. Van t6c tdc nhan
sdy di trong 6ng phéi 16n hon van téc 1o ling cta hat (W > Wy ) dé
vira sdy vira ddy céc hat 1én xyclon 4. Vit lieu siy dang hat duge b
phan nap lidu dang vit tai (c6 thé dung co cdu khdc nhu roto, cdnh quat
v..v) lién tyc cdp vao Ong sdy. San phdm sdy chl yé&u duge 14y ra ¢ day
xyclon 4, cdc ménh ¥& nhd hon duge thu héi & bo phan lgc nii 5. Vi ly
do nao d6 céc hat bj bic cdu va tic 6ng ngay doan nap litu cla 6ng
sy thi tamd cita 12 dé thong.

Nhugc diém cda he
théng sy nhu hinh 4-77 la
cudng d¢ cdy khong cao, vi
dong hat va dong tdc nhan sdy
tuy ¢ van tdc khéc nhau

“nhung 6n dinh. Sy sdo tron
gilfa dong hat via dong tic
nhan sdy cang lén thi cudng
do sdy cang cao. D tao ra x4o
tron gita khi va hat ting 1én
(van t&¢ tuong d6i gitra khi va
hat 16n 1én) ngudi ta ché tao
bubng (Ong) sdy cé tigt dién bubng sy thay 6/

thay d6i (hinh 4-78). 1- khi dot; 2- budng d6t+ 3 bang t3i nap vt
Hinh 4-79 biéu dién heé  s&; 4- Sng séy; 5 budng s8y ting sbi tudn

thong sdy dong luu dong khi-  hoén; 6 khithii; 7- quat; 8- xyclon; 0- sin

hat v&i bung sdy c6 tiét dién phdm sy, 10- thc nhan sy la khoi 15;

ngang 1én nhd khic nhau. 11, 12- khing khi.

Thuc chdt Ia sy két hgp gitta
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6ng sdy va budng sdy tdng soi
tudn hoan. T4c nhén sfy 1a khoi 1o
(c6 b8 sung khong khi dé diéu
chinh nhiét do va do d4m). Vat ligu
sfy dang hat cho phép ti€p xiic
tryc ti€p véi khéi 1> (tAc nhén
s&y). Trong 6ng 4 chl yéu 12 qud
trinh nung néng vat sdy va lam
bay hoi 4m bé mat. Trong budng S
cho vin t8c giam dén nén Xy ra
qua trinh sdy tdng s6i tudn hoan.
Khi cdc hat di kh6 thi ching bi
cufin sang xyclon réi thdo ra ngoai
thanh sin phdm sdy. T4c nhan sdy
sit dung mot 14n 16i thai ra ngoa
(cdn lam sach trudc khi théi).

P6i v6i cac vat sdly c& trd  Hinh 4-80. Budng sdy dang dng nhiéu c&p
luc din 4m bén trong 16n (khé 1- te nhan séy tif caloriphe hoic 16
truyén &m It ben trong ra bé mat dt 163, 2- vét lidu sdy dang hat;
hat), nén st dung hé thong siy ?h;"gfy;;a “:5;; ‘:f b“i;g 'é;?
dong Im{ dong dang 6ng nhiéu cdp elj k:i,théi;? qu:t;t ';YCI';:; Y.
duge the hi¢n & hinh 4-80. Trong o budng I&ng thir hai; 10- bui hoac san
6ng sdy 3 chi y&u 1am néng hat phé&m dang bui; 11- san phdm sdy;
va bay hoi 4m wr do & bé mat céc 12- Gng din hat; 13- 8ng sdy thet hai.
hat. Do véan 16¢ dong khi giam nén
hat bi 14ng & buSng 4 r6i theo &ng 12 chdy sang Ong sy I3 va gap tai
t4c nhan sdy.Tix bubng 4 va trong 6ng /2 1a thoi gian d€ dm tir trong
truyén ra bé mat hat réi bay hoi trong 6ng sdy 13. Sin phim sfy dugc
ling & bubng 9 va di ra ngodi qua co cfu thdo sin phdm. Bui hodc san
phim dang bui s€ ldng & xyclon 8. Khi thai sach dugc quat hit va diy
14 ngoai.
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Trén hinh 4-81 ta thdy,
bubng sfy cé cdu tao gbm
hinh tru-hai vé. Mat trong
“cha vo 12 bé mat truyén nhigt
cho cdc hat vi ca dong khi
tro van chuyén hat. Bén trong
vd ¢é vit vO tan, dinh cdnh vit
s4t v6i mit trong cua vo. Nhu
vidy di tao thanh rinh xody
dang vit vo tan. Dong lwu
dong khi tro-hat chay trong

rinh xody d6 tir dudi 1én trén. 2 T*--a..\ 17

Trong qua trinh chuyén dong 8

nhu vy, cdc hat lién tuc dép Hinh 4-81. Hg théng sdy hi déng vdi
vao bé mat néng cha vo. Céc buing séy dang kénh vit xodn

1- méay nap lidu (vat sy}, 2- vat sdy dm;

. P o 3 vat sfy da kho (san phdm) tudn hoan;
trinh sdy ti€p xic va do6i huu. vty 6 {san pham) uan hoan
4- san phm; 5- xyclon; 6- khi thai; 7- déng

Nhd vay cub‘ng do Siy trong cd quay bd phan lam sach bén trong buéng sdy;
trudng hop nay kha cao. San B, 12- hai nuée néng; 11, 13- nudic ngung;
phdm dugc thu héi nhd 9 nutdc lam mat khi thai; 10- thiét bi ngung
xyclon 5. Mot lugng hat kho hoi nubc tir dong khi thai; 14- céc thch nuc;
duce tuin hoin va trén véi 15- khi tro b8 sung; 16- quat; 17, 18- nuc
c4c hat 4m nap vio bubng sy rita ban trong budng s&y; 19- budng siy.
nhim ting cudng qud trinh :

s&y. Khi thai (g6m khf tro + hoi nuéc) duge dua qua thiét bj trao ddi
nhiét 70 d€ 1am mét va tdch nudc dé téi sit dung.

hat néng lén vi xdy ra qué

Nhuge diém cila he thdng ndy 12 cd cfu tao phic tap, kho lam
sach bé mat trong cia v (b& mat trao déi nhigt) nht 12 chc vat sy cd
do6 dinh bét cao, t6n thit trd lyc Idn.

Hinh 4-82 13 cfu tao clia bubng sy ddng luu dong dang xody
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18¢c. Dong khi-hat di vao

ranh xody ngugc chiéu

kim déng hd 16i di ra

theo chiéu kim déng ho.

Dong khi mang hat d6ng

thdi 13 tAic nhan sdy, nd 73;,,;,5,,
c6 thé 1a khong khi n6ng  grs 547
hodc khéi 1d tuy vao sin

phim sdy yéu céu. Lép
buéng sdy nay v
caloriphe hodc budng
dst, he thong quat,
xyclon, b phan lam sach khi thai,
bo phan nap liéu va thdo sdn phdm
ta sé ¢4 hé thong sy dong luwu dong
dang xody 16c. Hé thdng sdy nay c6
trd lyc nho va nang sudt ciing khong
16n (luu hegng tac nhan sy cao nhit
1a 7 (kg/s), va h¢ s6 luu lugng 1a u =
1 (kg/kg)-

Ngodl ra cdn cé budng siy
dong luu dong dang xyclon. Ciu tao
clia budng sy nay ciing gidng nhu
xyclon ding d€ 1dng va thu hdi sin
phdm ho#c bui, nhung trong bubng
sdy dong luu dong nay thi ca vat sdy
(cdc hat) va tdc nhan sdy lién tuc
X0y réi theo 6ng tAm ra ngoai r6i
mdi tdi xyclon ling. Budng sdy dang Hinh 4-83. Budng sy dang xyclon
xyclon c6 chidu dai 16n hon chi€u  1-tac ohan sdy; 2- vét sdy dang hat;
dai cha xyclon ling, tiét dién hinh  3-san phdm sy va khi thai; 4- dng -
vanh khuyén giita Ong trung tdm va tam; 5- vd; 6- nip day khir tdc néu cb.
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v6 hep hon so véi xyclon ling (hinh 4-83). Lip bubng sy xyclon voi
he thng quat, xyclon ling, caloriphe hoac bubng d6t, co cdu théo sin
phdm v nap ligu ta s¢ c6 h¢ thong sdy dong luu dong dang xyclon.

4.6.3. Cac hé thong say phun

H¢ thong sdy phun g6m c6 budng sdy phun, b9 phan nap liéu 1a
nhitg vdi hodc co ciu phun, hé théng quat, caloriphe dé cdp nhiét cho
t4c nhan sdy, bo phan thu hdi san phdm sdy.

Hé thdng sdy phun dung dé sdy c4c dung dich, huyén phi, kem
phan tan. Trong cong nghiép ché bién thyc phdm, hé théng sdy phun
ding dé sy dung dich sita da tich bo thanh sita bot, 1dng do triing ga,
ca phé hoa tan, nudce qua ép cac loai, nim men, vitamin v.v.

Nh@ cdc bo phan phun ma nguyén licu sdy dugc phun thanh
nhimg hat r4t nhd vao dong tic nhan sdy di trong bubng sdy lam tang
sy tiép xuc giita hai pha. Nhd vay ma cudmg 40 sdy rdt cao, thdi gian
sy ngin, s dung tic nhan sy c6 nhiét d cao. San phdm sdy phun ¢6
ch4t lugng cao, x6p, d€ hoa tan, tien cho sit dung va ch€ bign. D& dang
chon lua céc thong s6 ché do sdy(nang sudt, kich thudc hat phun, nhiét
do sdy, thdi gian sy, kich thudc va dang budng siy).

He thong sy phun cd nhimg nhucc diém nhu sau: luu lugng tac
nhan 1dn, t6n kém trong Khau chudn bi dung dich (nguyén li¢u sy) va
he thong phun c6 gid thanh cao, hé thong c6 kich thuéc 16n, nhét 1a khi
sit dung tic nhan sdy c6 nhiét 49 thap.

Sau day chiing ta chi cip dén cac bo phin quan trong cua hé
thong sdy phun nhw cd cfu phun, bufng sy phun; céc he thOng quat,
caloriphe, xyclon thu hoi san phdm, loc tdi v.v, cling trong ¥ nhu cdc
he thong sdy khéc. Tdc nhan sdy tuyét d6i sach, san phdm sfy phai
duge thu héi dén muc cao nhdt 48 tranh lang phi va 6 nhiém moi
trudng. Chufn bi nguyén ligu sfy (dung dich dem phun) 1a mot cong
doan cua day truyén cong nghé ché bién thuc phdm hodc duge phim

V.V.
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4.6.3.1. Co cdu va phuong phdp phun

Nhiém vu cla ¢o cfu phun 12 phai phun dung dich thanh céc hat
phan tdn ¢ kich thudc déu nhu yéu céu, nang suft cao, lau mon, dé
thay th€ vi gi4 thanh phii hgp. Co cfu phun gém: céc vdi phun thuy
luc, céc loai dia vang, cdc vdi phun co hoc.

Voi phun co hoc
néi chung ¢é ciu tao don
gian (hinh 4-84), nang

sudt cao (4000kg/h trd §~ 2

xuéng). Cong phuc vu va ‘ %,@

chi phi ning lugng thip §i’¢

(2 + 4) KW.h/t. Vdi phun / 2 ‘ﬁé

co hoc cé céc nhuge g}é :E)\;}\\:iﬁé

diém nhu sau: khs dis NN s =2

chinh niing sudt, ddi hoi \\Q ﬂ'it‘

ap sudt phun cao, 16 nho §[%f_,;,jl§

nén dé tic. Voi phun co '\f, 7 @

hoc thudng dé phun céc A\

dung dich keo, dung dich al b)

c6 d9 ?hét 16n, khong Hinh 4-84. Vi phun co hoc

ding dé phun cic loai a.Vol phun thanh dong hat: 1- kép ndi;

huyén phi, cdc loai kem 2-vd; 3- vdi phun.

{(bot nhao). b.Véi phun Iy tam: 1- &ng dan; 2- dai 8¢;
Vdi phun chd ciu 3- vd; 4- véi phun.

tac nhu hinh 4-84a lam

viéc theo nguyén tic: dong chay vdi téc do rdt 16n phun vao dong khi
(tdc nhan sfy), do ma sdt 16n v6i dong khi ma dong (tia) long bi 16i
tung thanh c4c hat r4t min nhu suong. D€ 1am duge nhu vay thi 4p sudt
dung dich trudc vdi phun bang tr (2+20) MPa va dudng kinh 16 voi
phun phai nhd viio khoang (0,8+1,5) mm. Pudng kinh céc hat long sau
khi phun 13 d=(20+100) um. D6 phan tdn phy thudc vao tinh chét vat
1¢ chia dung dich va khi (tc nhan sdy), cfu tao cia voi phun. D phan
tén cang cao khi téc d¢ phun 16n, 4p suft trudc voi phun cao, mat do
mdi truding khi cao.
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Vi phun co hoc ly tam ¢hinh 4-84b) ¢6 ap sufft 1am viéc thip
(0,2 + 0,5) MPa do cau tao ctia miéng vdi phun nén dung dich chay
xody vdi van t6c ly tam 16n }am tung thanh cdc hat nhoé. Dong hat phun
ra ¢é dang hinh nén véi géc dinh bang tix 90° + 140°.

Cac vdi phun thuy lyc duge tng dung rong raj hon (hinh 4-85).
Nguyén 1§ hoat dong cila chiing I4 ddng dung dich phun ra gap dong
khong khi hodc hoi qué nhiét cé-mat do 1én. Do chénh léch i8¢ do ma
xudt hién luc ma sat 1am cho dung dich phan tin thanh céc hat cd
dudng kinh ti (6 + 7) um. Vdi phun thuy luc chia 1am hai loai: 4p sudt
khi thip P < 0,01 MPa va ap suft khi cao Py = (0,15 + 0,7) MPa.

B
13

=
27N
[ ESS

o d o

SSRa

s &\“w

It

LI A

H
G
e

a) b)
Hinh 4-85. Voi phun thuy iuc
a. Cdp khi {tdc nhan s&y) bang dng trung tam, dung dich di vao theo dubing tiép tuyén:
1- clta c&p khi; 2- cifa cdp dung dich; 3- miéng trong; 4- miéng ngodi, dia hinh nén.
b. Cép khi ngoal, cp dung dich trong: 1- clia cép khi; 2- clta c8p dung dich; 3- dai 8c;
4- v&; 5- miéng ngoai; 6- migng trong.

Loai thip 4p c6 h¢ s6 luu lugng la: lkg dung dich cén
(4 + 10) kg khong khf (tdc nhan sdy). Loai cao 4p 12 1kg dung dich cén
(0,5 + 0,7) kg khong khi (tdc nhan sfy). Vdi phun thuy hyc thudng
ding dé phun hdu hét cdc loai dung dich k€ ca bot nhio lodng, huyén
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phi. D& dang diéu chinh nang suft va do phan tan. Nhuge diém cua
chéing }a: chi phi nang luong cao (60 KWh/t), nang sudt khong cao, khi
tang nang sudt 1en (600 + 650) kg/h 6 anh hudng chit it d€n do dong
déu cua c4c hat.

D& cdp dung dich, huyén phi, bOt. nhio lodng dudi dang hat nhd
li ti vao budng sy phun cdn cd cdc co c4u dia vang ly tam (hinh 4-86
vi hinh 4-87). Nguyén tc hoat dong ca dia vang ly tam nhu sau:
dung dich, huyén phit hay bot nhao lodng duge cdp vao gén tryc quay
chia dia, dia quay t¥ (4000 = 20.000) vg/ph tham chi 50.000 vg/ph.
Dudi tac dung cia luc ly tam nén nguyén liéu bi vang thanh mang
mong quanh dia vao moi trudng tac nhan sy trong budng sdy vo1 van
t6c 1Al 16n. Do ¢6 luyc ma s4t ciia thc nhan sdy ma nguyén ligs bi xé
aho thanh céc hat c6 dudng kinh trung binh dy, = (8 + 18) pm.

D8 o6 vong quay nhanh cho dia ving ia dung tuabin khi, tuabin
hoi, dong co dién cao 16c, hoac dong cd dign vi hop tang toc. Chi phi
nang lugng cho dia vang khong 16n (5 +10) xWht.

Hinh 4-86. Céc dia vang ly tam
a. Dia vang nhén: 1- dng nap li¢y;
2- truc quay, 3- dia.
b. Dia véng co canh: 1- canh; 2- dia vang,
313 14p truc quay; 4- (% nap ligu; 5- nép.

¢. Dla véng ¢o voi: 1-voi phun; 2- cac éng

nap ligu; 3- tryc quay, 4- dia vang.
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a)

Hinh 4-87. Dia vang nhiéu tdng
a. Dfa vang nhiéu tang khong canh: 1- nguyén lidu; 2- dia trén, 3- dia gilta,
4- da dudi; 5- 18 14p truc quay.
b. Bla vang nhiéu ting co canh: 1- 18 1ap truc; 2- dia dudi; 3- dia gilfa,

4- dia trén; 5 nguyén iidu; 6- cac canh.

Dia vang c6 bé mat nhin (hinh 4-86a) ¢§ thé lam cho nguyén
liéu truot trén mat dia din t6i t6c 4o ly tam giam khong tao ra duge
cic hat nhé va déng déu theo yeu cu sfly. D¢ tranh hién tugng trén
ngudi ta ding dia cé canh hoac dia c6 voi (hinh 4-86b, 4-86¢). Dé dip
tng nang suft 16n ngudi ta ding dia phiu tAng nhu & hinh 4-87.

4.6.3.2. Budng va co ché sdy phun

Viéc b6 tri co ciu phun, cira c4p tdc nhan sdy vao bubng sdy;
hinh dang va kich thudc budng sdy; phuong phdp tich san phim sy ra
khoi khi thai v.v. C6 anh hudng }én dén sy hoa tron déng déu giita
dong tic nhan sy va dong hat vat ligu sdy; tic la anh hudng 16n dén
cudng dd sdy, chét luong va ning sudt qué trinh sdy.

D6i v6i cic bubng sdy sir dung vdi phun thi cdch b tri voi phun,
cira cdp thc nhan sy, cira 1dy sin phdm, cita cho khi thii duge thé hién
& hinh 4-88.

Trén hinh 4-88a ta thdy, dung dich dugc cdc vdi phun thang
tit dinh budng sdy xu6ng, tic nhan sy dugc phan déu trén toan bd
tiét din ngang cla budng sfy nhd cé tim chan duc 18. Tac nhan
sdy c6 nhigt db cao chdy chim &y dong hat dung dich phun ra tir
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céc vdi phun ciing chuyén déng xuéng phia dudi. Cic hat 1dng bj
dét néng rét nhanh d&n nhidt d6 bay hoi clia 4m, qué trinh bay hoi
xdy ra minh liét. Lugng 4m ty do bay hoi hét, nhiét d6 tdc nhan sdy
giam xuéng bang nhiét do bay hoi.

_ 4. 4 ¥
—p
S B
—-» —»| - . w N
- _
a) 5) ¢) d) e)

Hinh 4-88. Cac budng s&y sit dung voi phun
a.0Dong tac nhan sdy va dong hat dung dich cling chidu, san pham v4 khi théi ra theo hai
cita riéng,; b.Hal déng cung chidu, sdn phm va khi thdi ra cung mét cifa.
¢. Hai dong ngugc chidu; d.Déng hén hap; e. Dong hén hop.

Liic nay con lai cdc hat rdn ¢4 bé mat kho va bifn thanh gidng
nhir “v0”. Sau d6 nhiét do bén trong hat tang lén bing nhi¢t do bay
hoi, 13m cho 4m beén trong bay hoi va phd v 16p “vd” d€ ra ngoai. Khi
dén cufi bubng sdy thi sin phidm siy di ra theo cita d4y, tic nhan sfy
di ra theo clra bén dé€n xyclon va loc tdi (n€u cén). Duong nhién cira
14y san phdm phai c6 co c4u vira 14y san phdm vira khong cho tic nhan
séy xi ra theo.

O hinh 4-88b, c4c vdi phun hudng vio tam budng sdy, téc nhan
sdy theo phuong tiép tuyén vao phén dinh r6i chdy xody chim ldy
ddng hat. S4n phdm va khi thai ciing theo cira ddy di ra. Phuong phép
ndly ¢6 nhuge diém 14 céc hat chua kho bi luc ly tam lam dinh vio
thanh budng sdy, khi kho tao thanh 16p d4ng ké, khi roi xufng cé thé
lam téc cira ra.

Nhuge diém chung ciia ddng cing chiéu tir tren xudng 1a cdn
chiéu cao budng s&y 16n hon loai khac.
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D6i v6i dong ciing chiéu nhu & hinh 4-88¢ c6 thé diing dé sy
dong hat c6 kich thudc 16n hon hat trong dong ciing chidu. Kich thudc
hat dung dich du Ién dé van t6c l4ng cha né 16n hon vin e dong tdc
nhan sy di nguge tir dudi 1en. Dong hat dung dich di ddn xu6ng dudi
bi d6t néng lam dm bay hoi. San phdm ra theo cira ddy, khi thai ra theo
cita dinh. Do nguoc chidu va t6c do dong hat cham nén san phém dat
d¢n do 4m rdt thap (kho kiet).

Nhuoe diém clia phuong phép nay la c6 nguy ¢o cho san phdm
néu nhiét do tac nhan sfy cao qud mic cho phép.

Theo phuong phip nhu & hinh 4-88d thi: ldc ddu dong hat méi
phun ra ciuyén dong cling chidu tir dudi 1én vdi tdc nhan sdy. Cac hat
dung dich cé kich thudc nhd bi ddt néng nhanh hon, 4m bay hoi nhanh
hon, nén ca san phdm va khi thai theo cira dinh ra ngoai dé dén b
phan thu héi. C4c hat c6 kich thude 16n hon thi: lic ddu chuyén dong
ciing chiu téc nhan sy, sau do6 cham dan 1éi chuyén dong ngugc
chidu téc nhan s&y (do van t6¢ lang 1dn hon vin t6c téc nhin sfy). Khi
43 kho thi san phim theo clra ddy ra ngodi. Dai véi cac hat kich thudc
trung binh thi cé quy dao chuyén dong phic tap hon (lic lén, kic
xudng, lGc lo limg). Khi kho thi theo tac nhan sdy ra clra trén dinh.
Chiu cao buéng sfy duge tinh cho sy khé céc hat ¢6 kich thudc 16n.
Vi trf dit vdi phun phy thudc vao van t6c tic nhan s&y va van t6c lang
cha hat dung dich. C4c vdi phun ra dong hat ¢6 kich thuéc bé phai dat
xa dinh bubng sdy hon vdi phun ra c4c hat to.

Véi phuong phip dong hén hop nhu hinh 4-88¢ thi: lic ddu 13
dong nguge chidu, sau la cing chidu. Cic hat bé ¢é quing dudng
nguoe ngén hon so véi hat to, cing nhd vay ma san phim kho déu. Sin
phim ra  theo cira ddy, khi thai va sén phdm min theo cira bén
canh di ra ngoai r6i d€n thi¢t bi thu héi san phdm min.

Cic bubng sfy skt dung dia vang cdp dung dich déu lam viéc
theo nguyen tic dong cing chiéu. Dia vang ludn dat trén dinh buéng
sfy (hinh 4-89). Chum hat vang ra theo mat phing ndm ngang, tac
nhan sdy theo cira ti€p tuyén chay xody cham 14y céc hat cing chay
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vang quay nhanh nén
né ciing gidng nhu
chi€c quat hit dong
tdc nhan sdy va cac
hat dung dich Ién trén. ¢. Tac nhén xoay chim 1én dia vang i phia dudi;
Néu dia vang dat gin d. Léy san phdm nhd céo

dinh s& din 1& hién

trong dinh bét vt sy 1én dinh budng sdy. Phuong phép cdp téc nhan
sdy nhur & hinh 4-8%a, b, d di khic phuc dugc hign tugng trén. bai vai
vat licu sdy kém chiu nhiét thi ¢6 thé c#p tdc nhan sdy theo cach nhu &
hinh 4-89¢. Miéng dng cdp tic nhan sdy cong sao cho dong tic nhan
sdy chay xody theo chiéu quay dia vang.

xody xudng dudi. Bin 4 - ' o - :
‘kinh clia chim hat 7=
ving ra la can ci dé - —- §
x4c dinh dudng kinh ”
bung sdy. Do dia {

a) bi 2 4

Hinh 4-89. Budng séy st dung dla vang cép vat ligu sdy
a. Tac nhan sy chdy xoay chim lén dfa vdng, sn pham
ra cung khi thai: b. Sdn ph&m v khi thi ra khac nhau;

Ldy san phdm bing cao nhu & hinh 4-89d 1am cho chiéu cao
budng sy giam di déng ké.

4.6.3.3. Tinh thiét k€ budng sdy phun

Tinh thigt k€ bubng sdy phun 12 tim dung tich, chiéu cao va
duémg kinh cla nd.

Dung tich bubng sdy c6 thé tinh dya trén h¢ s6 10 nhigt thé tich
@y hodc cudng do bay hoi 4m theo thé tich Ay.

Néu dua trén hé s6 tod nhiét thé tich ay thi dung tich bubng sy
12 V dugc tinh nhu sau:

Q

ay Ay

V=

, (m*) (4-225)
trong dé:
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a, - hé s tod nhiét thé tich dwgc tinh theo phuong trinh
(4-223);

0 - nhiét lugng ma tac nhan sdy truyén cho céc hat dung dich dé
lam bay hoi lugng 4m AU va lam ndng dung dich dén
nhiét do bay hoi, kcal/h;

At,, - hiéu nhiét do trung binh giita tdc nhan sdy va vat sy (cdc
hat dung dich), d6.

0 = AU[600 + 0481, —1, )+ myc, (6 1)), (keall)  (4-226)
trong d6:

m, - ning sudt sdy tinh theo san phim sy, kg/h;

f,, t, - nhiét do ddu, cu clia vit liéu sdy, d9;

fe, - nihiét 4o cudi clia tc nhan sdy, do.

AU - luong &m bay hoi, kg/h:
Al = my - m,, (kg/h)
m,, m, - nang sudt s&y tinh theo vat sy 4m, kho, kg/h.
Atg= A (1-X)+ AnX (4-227)

At, 1a chenh lech nhiét do giira tdc nhan sfy va vat sdy trong
giaidoan t6c d¢ sdy khong d8i Gng v6i qud trinh thay ddi cla tic nhan
sy tir B dén C" (hinh 4-90).

o —t
At = K K (4-228)
n ty, ~te
r1(2. Ty
t, - nhi¢t k& biu udt, °C;
t, duoc tinh phu thude vao dy
1000.AU
d, =d +—— (g/kg.K.K) (4-229)

GK
Gy - luu lugng tic nhén sdy, kg/h.
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d

A
Hinh 4-90. Qua trink sy d61 ha trong budng sy phun

4 -t )=\, I .
Aty = (Kf . 8 2),(-’0) (4-230)

te, —1,

]n 2

er _Iz
t, - nhiét do cudi clia vat sdy, °C

w-w

‘ t =, -xu)w 2 41,,(0) 4-231)

w,, w, - 40 4m d4u va cubi cha vat sdy, %;
w' - 46 dm thuy dong ciia vat sdy, %;
X-1aty 18 thdi gian sdy clia giai doan c6 t6c 40 sdy gidm din so
véi thdi gian sdy tng:
1

X-= : (4-232)
(fK. _tkz)(wl -w')
z
1+ —
w —
t, +t w—w <
( K| Krz ]( [ )]n w2 _ wc
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trong do:

w, - d6 4m can bang cha vat sdy, %.

Say khi d3 tfnh duge dung tich V clia bubng sdy ta tinh dugc
chiéu cao H, néu chon dudng kinh D ciia n, hay nguoc lai chon H réi
tinh D:

H= —4;‘;— , (m) ) {4-233)
z.D*

H. D - chiéu cao, dudng kinh budng sdy phun, m.

Ty 1¢ giira ching nhu sau:

- D6i véi bubng sdy ding dia ving ta chon:

%= (0.8 +1); dia vang dat cach dinhtx (1 + 1,5 m

Dz (2,8 -34R:, (m).
R - ban kinh chum hat vang ra tif dia, m.
- D6i véi bubng sdy ding voi phun ta chon:

%:(1,5 +25)v6i t6c do tic nhén sfy di trong budng sdy

W, = (0,2 + 0,5) m/s.

Khi mudn thu san phdm sdy c6 cAc hat véi kich thude nho min
thi ty s& trén c6 thé 14y tr 5 dén 7.

D4y nén cia budng sfy phun tuy vao san phdm sdy,. phuong
phép thu héi sén phdm.

Khi ding vdi phun cg khi dé cdp dung dich (nguyeén licu sdy)
cho budng sdy thi cong suft dong co bom pitiong diing dé€ bom dung
dich dugc tinh nhu sau:

Ny _pglH , (KW) (4-234)
1000.7
trong dé:
p - khéi luong rieng cia dung dich, kg/m®;
g - gia t6c trong trudng, m/s’;
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Q - huru lugng dung dich m'/s;
I{ - t6ng t6n that &p luc bao gbm cot 4p thuy tinh cOng véi t6n
th4t dudmg 6ng, m cot chat long;
77 - hé s6 hiéu dung t6ng: 7= (0,6 - 0,85).
Khi ta dang vdi phun thuy khi thi cong sudt nén Khi dugc tinh
theo cong htdc (4-235).

1% P,
N=388——tli _jp 2

2By B

(4-235)

trong d6:

V' - luu trgng khi nén, m*/ph;

T, - nhiét do khong khi ngoai trofi, °K;

P, - 4p suft khong khif ngodi trin, at;

P, - ap sudt khong khi sau khi nén, at;

77v - he s6 hiéu dung thé tich;

- he s6 hidu dung co khi;

n,- he s6 hieu dung chi .th.i.

Khi ding dia vang ly tam thi cong suft dong co quay dia duge
tinh nhu sau: :

N=15110°0w ‘ (4-236)

trong dé:

Q - lvu lugng dung dich, kg/s;

w - van t6c dong cia dia vang, m/s. )

Dé quay dia vang ta c6 thé ding tuabin khi nén, khf &y cong sufft
clia may nén khi dugc tinh tuong ty nhu céng thic (4-235).

Hé th6ng quat dugc tinh sau khi thi€t 1ap xong hé thOng sdy
phun.
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ChuongV

Siy rang
(Say trén bé mat vat nong)

5.1. QUA TRINH SAY RANG

Sdy rang 12 qua trinh sy ma vt sdy ti€p xiic tryc ti€p v6i bé mit
vat cdp nhiét va c6 dao tron vat sdy hoac khong. Phuong phdp nay
duge dng dung rat rong rdi trong dan dung va cong nghi¢p dé sdy cac
vat dang rén i (cdc loai bat; rau, ci, qua, cdy bam nhd), céc loai bot
nhio (dang kem), c4c loai dung dich (nudc hoa qua €p, sta v.v.).

B& mat vat néng c6 thé phdng, hinh 1ong chio, hinh cdu, hinh
tru. Nang luong cfp cho bé mit néng c6 thé 1dy tir ngon lira, ning
lugng dién, hoi nude néng, nuGec néng, trong d6 t6t nhdt ta hot nudc
néngva nudc néng c6 nhiet do 16n hon 100°C. Vat ligu dé ché tao vat
néng phai c6 he s6 din nhiét cao, c6 d¢ bén co, nhiét va chdng an mon
cao. Nhiet do b& mit néng duge quy dinh phu thudc nhigt 4o cho phép
cua timg loai vat sdy. Trong mot s8 trudng hop ta ¢ thé ding vat néng
dang hat dugc d6t néng trudc 16i tron déu voi vat sdy dang hat. Phuong
phép nay cé bé mat ti€p xic 16n va déng déu.

C6 thé két hop sfy rang vé&i sy d6i luu theo hai cdch: vira sy
rang vira th6i khong khi trén b& mat clha 16p vat sdy; sy rang trude
(nung néng vat sfy) sau d6 théi khong khi dé sy theo phuong phép
ting soi. :

Qua4 trinh truyén nhiét va chuyén im trong sdy rang dién ra nhu
sau: Nhiét lrong ti nguén nhiét cdp cho bé mit néng (vat néng) réi
truyén cho vat sdy. Nhiét lugng ma vat sdy nhan duge bing nhigt luong
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cin dé nung nong vat sdy dén nhiét do bay hoi cha 4m va cdp cho qua
trinh bay hoi §m. Qué winh trén phu thudc vao céc thong s6 nhu: nhigt
do, vat ligu va ciu tao cha bé mat néng; dién tich ti€p xdc gira vat sy
v&i bé mat néng; do chita 4m clia vat sfy; nhi¢r 4o va 4o fm tuong dGi
clia khong Khi (t4c nhan s&y) théi trén bé mat 16p vat sdy (hinh 5-1).

_ Hinh 5-1.88y trén b8 mat nong
1- hai nude nong, 2- vt néng; 3- 16p vat sdy; 4- khong khi (tac nhan sdy); 5- nudc ngung.

Trén hinh 5-1 ta thdy, khi chiéu day cia 16p vat sdy 1a dang k&
va khong déo tron, thi qué trinh truyén nhiét va truyén &m phu thudc
o4t 16n vio nhiét do bé mat tiép xidc cha vat nong &y’

Khi 1, < (65 + 85) °C thi nhiét luong tir vat néng truyén cho vat
sfy chii yéu bang dfn nhiét.

Khi ,,16n hon nhiét 49 bay hai cha 4m thi: 16p vat sfy ti€p xdc
tryc ti€p v6i vat nong s8 nhanh chéng dat nhiét do bay hoi cua dm. Ho
4m di xuyén vao 16p vat sfy phia trén c6 nhit d6 con thép, ching s&
ngung lai va truyén nhiét cho 16p vat sdy d6. Khi nhiét d¢ ctia toan 16p
vat sdy ting len bing nhiet do bay hoi 4m thi hién tugng ngung dong
cham dgt. Day 12 thoi diém bit ddu giai doan sy thi nhat (van t6c sdy
khong déi). Hoi dm bay 1en s& dugc tic nhan sdy cubn di. Do truyén
nhiét tir vat nong sang vat sdy khong di ma cuong d0 bay hoi 4m 1dn,
lam cho nhiét do r cha vat sy G cudi giai doan sdy thi nhét gidm
xufng mot it (hinh 5-2). '

Giai doan sfy th{ hai ciing tuong tu nhu céc qué trinh sy khéc.
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Hinh 5-2 Budng cong s8y u, v& Hinh §-3. Buang cong t5¢ d6 sdy g_:_‘ vé

dudng cong nhigt do t dudng cong nhiét dé ¢

Hinh dang chia bé mit vat néng (bé mat ti€p xic) ¢é thé 12 mat
phing, mat try, mat cdu. Tuy vio tinh chét v dang clia vat sdy ma
chon dang vat néng cho phi hgp.

5.2. CAC KIEU MAY SAY RANG

Viéc lya chon hinh dang clia b€ mat néng, két cdu va hoat dong
cu thé ciua mdy sdy phu thu6c vao ting loai vat sfy va c6 anh lén dén
ning sudt, chit lugng va gi4 thanh cda sn phdm sdy.

Dé sy c4c vat sdy dang hat ta ¢ thé ding mdy s&y rang kifu
thép dia th€ hién & hinh 5-4. Cu tao ¢lla miy gém thén hinh tru thing
ding, bén trong ¢6 cdc tdng dia dit ndm ngang. Céc dia déu 1a hinh
trdn ¢4 18 & tam, nhung khdc nhau & ch8 ching ¢6 hai ¢ dudng kinh
ngoai va dudng kinh 18. Céc dia ¢6 dudng kinh nho va 1dn dat xen k&
nhau; ching déu 13 hop kim loai Bng trong d€ dua hoi nudc néng vio
va 14y nude ngung ra. Trén mdi dia c6 canh ddo véi gée nghiéng nguge
nhau va lién tuc quay theo truc thdng diing & tam thép. Vat sfy dang
hat dugc nap vao clra trén cing chay xudng dia duéi cling. Nhd cénh
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dao ma dong hat chay idn luot qua cac dia tir trén xulng. Vat s&y duge
rang trén céc dia néng dén nhiét do bay hoi cia dm. Khong khi dong
vai trd 13 tdc nhan sy chuyén dong tir dudi 1¢n nguge chiéu v&i vat
sdy. Am bay hoi di theo khong khi ra ngodi. Tryc mang céc canh dio
quay dugc nhd he thdng gém dong cd, hop giam t3c va cap banh rang
ndn.

Bé mat truyén nhiét cho vat sdy la téng dién tich bé mat trén clia
chc dia. Can ci nhiét 4o cho phép d6i voi timg loai vat sdy ma chon
nhiét d6 mat dia va nhiét 40 ngung U ¢ha hoi nude cho phil hop. Thai
gian sy phu thugc vao kich thude dia, sO tang dia, tdc do quay va goc
nghiéng cia cdnh dao.

Hinh 5-4. May sdy rang kiéu thap dTa
1- cifta 18y san phdm; 2- khdng khi vao thap; 3- cac ting dia; 4- hdi nudc ndng;
5- than thap; 6- cac canh dao; 7- cita nap vat sfy 4m; 8- cla khi thai; 9- nudc ngung;
10- hép giam téc; 11- déng co; 12- ciap banh rang non; 13- truc quay.
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Néu khong khf d6i luu ty nhién thi viéc thodt dm tir vat sy s&
cham hon d6i luu cuding bic.

M4y sy rang kiéu thép dia cé cudmg d9 bay hoi 4m theo di¢n
tich cdp nhiet (dién tich mat trén clia cdc dia) khong cao: Ar=(1,5+
8) kg/m*.h. He s8 toa nhigt ¢4 difu kién tir mat dia cho vat sdy 1a
o = (35 + 85) W/m® do.

Maéy sy rang kidu thép dia tuy c6 t6n nhiéu vat liéu che tao
(do Ar nho) nhung it tieu t6n nhiét lugng trén mi kg 4m bay hoi: ¢ =
(700 + 1000) kcal/kg.

Cong sudt dong co quay céc cénh ddo phu thuge vao sic can cua
vat sy 1én céc canh ddo, ma sét clia 8 d& tryc, he s6 hiéu dung ciia by
truyén dong.

/ ¥

o
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\
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+=

o I

Hinh 5-5. May s&y rang hinh tru ndm ngang.

1- budng s&y hinh tru hai v3; 2- céc clta c4p hoi nudce néng; 3- truc canh dao;
4- hoép gidm téc; 5- cifa thoat khiva 4m; 6- clia nap vét sdy dang hat, 7- dong cd;
8- cdu tao cilia canh dao; 9- c4c olfa x4 nudc ngung; 10- tay quay md clfa thac

san phim sfy; 11- clfa san phim sdy. -

Hinh 5-5 thé hién may sy rang nim ngang c& canh déo. Bubng
sdly 12 thiing hinh try hai vé ndm ngang: Vét sy dang hat duoc nap qua
cira phia trén, sin phém théo qua cira phia dudi. Hoi nu6c néng duge
cdp vao khong gian giita hai vd bing céc clra phia trén, nuéc ngung
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duoc x4 qua c4c cira phia dudi. Bé mat truyén nhiét c6 thé ify bing bé
mat trong cha vd trong. Vat sy lien wc duge dio trgn nhd cdc canh
déo 14p lién tiép trén tryc quay cham nhd dong co va bd truyén dong.
M4y sdy loai nay lam viéc gidn doan (theo mé), ning sudt khong
16n. Cudng d6 bay hoi dm trén dién tich bé mat truyén nhigt 1a
Ap= (3 = 25) kg/m*.h. He s6 toa nhiét tir bé mat néng cho vat siy 12

= (35 + 120) W/m.do. Nhiét luong cin cho mdi kg &m bay hoi 1a
g = (6300 + 9500) kJ/ke.

D6 v8i céc val sdy & dang dung dich, bat nhio, ta ¢ thé ding
mdy sdy tang quay (hinh 5-6 va hinh 5-7). Thong thudng tang hinh try
duge d6t ndng tir bén trong bing hoi nudce, vat sdy duge cdp vao mat
ngoal dusi dang mang mdng déu. Tang lién tuc quay rt cham nh&
dong,co va bo truyén dong dai, hop gidm (8¢, cap banh rang. San phim
duge dao béc ra dudi dang mang mdng (bdnh da nem, gidy goi keo)
hoac dang bot. Mdy sdy tang quay loai ndy c6 nang sufft thdp. Mat
ngodi clia tang phdi c6 do trdn va béng cao, khé ché tao. Ngoai ra dé
mang san phdm kho déu va khong rach thi do day cita tang phai déu.

Hinh 5-6. May sdy tang quay
1- cifa x& nudc ngung; 2- clia cdp hoi nudc néng; 3- vo; 4-tang quay; 5- clia thoat hai;
6- céip banh ring; 7- hép gidm t3¢; 8- bé truyén dai thay dfi téc dé; 9- dong ca.

C6 nhiéu phuong phép cdp vt sdy 1én bé mit tang quay, khi lua
chon phuong phép phii dua vio tinh chét clia vat sdy, nang sudt, chat
lugng san phim. Hinh 5-7 thé hién ba phuong phép thong dung d€ cdp
vat sdy lén b& mit tang quay. Hinh 5-7a 4p dung cho vat sy & dang
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dung dich cé do dong déu cao, khong léng. Hinh 5-7b duge ap dung
véi vat sdy c6 dang kem, bot nhao. Hinh 5-7¢ dong cho vat siy & dang
dung dich dac, dang kem.

Minh 5-7. Phudng phap cép vat sdy lén tang séy
a. Nhung tang vée nguyén figu; b. Dong truc can (boi); ¢. Dung cd cdu vang.
1-tang sdy quay; 2- dac béc san ph&m; 3- vit sdy

4- bé phan cp vt sdy len mat tang.
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_ Hinh 5-8. My sdy vai
1- vai &m: 2 -8ng c&p hai nudc ndng; 3- tang sdy; 4- & d3; 5- gia 48;
&- vai kha; 7,8,9- cdc xa nudc ngung.
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M4y sy tang quay c6 thé ding dé sdy vii trong cong nghi¢p
dét-nhudom. Trong trudtng hop nay ngudi ta ding nhidu tang lap song
song thanh phiéu cum nhu hinh 5-8. Chiéu dai cha tang 16n hon chiéu
1ong cita bang vai mot it, géc om 16n hon 180°. Ca hai mat vai déu
dugc tiép xic vo1 mat tang néng dang quay nhd luc kéo cha tdm vai do
méy kéo vii kho tao nén. Nhi¢t fwong cip cho qué triph sdy 14y tir hoi
nudc ndéng dang ngung tu trong céc tang quay, nudc ngung di qua cOc
x4 ra ngodi. Méy sdy loai nay con ¢5 tén goi 12 mdy sdy tiép xic. Bé
mat truyén nhiét bang téng bé mat tiép xidc cla vai va chc tang. May
sdy vii loai nay cé nang sudt cao vi nhiét do sdy cao, thdi gian say

k]

ngén. Cuimg do bay hoi am vao khoang (8 + 10} kg/m™.h.

5.3, TINH THIET KE MAY SAY RANG

Ta c6 thé tinh thit k& m4y sdy rang wwong ty nhu sdy d6i luu cac
vat lieu i x€p 16p. Can ct do 4m déu, cudi cla vat sdy, nang sudt sy
ta tim duoc luong dm bay hoi 1a AU. Can cit nhiét do cao nhit ma vt
sdy cho phép ta chon nhiét do cha bé mit vat néng (mit tiép xic). Néu
c6 céc hé s6 bay hoi rieng bé mat Ax hodc hé s6 toa nhigt o gilta vat
sdy va tdc nhan sdy ta dé dang tinh dugc bé mat bay hoi F cha vat siy
theo céc cong thic sau day:

=——, (m") (5-1)

F -
Qn +Qb 2 _2
F_'_a-Nu, » (m%) (5-2

trong do:
F - bé mat bay hai (13 bé mat cia lop hat ti€p xic v6i tac nhin
sy, cling xem nhu 1 bé mat ma hat tiép xdic véi vat néng),
m?;
Ae - he s6 bay hoi bé mat, kg/ m-.h;
AU - luong 4m bay hoi, kg/h;
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Q, - nhigt Juong nung néng vat sdy, kcal/h;

0, - nhiét lugng c4p cho dm bay hot, keal/hs

« - he s6 tod nhiét v vatl sdy cho tic nhan sy, keal/m®.h.do;

At,, - hi¢u nhiét o tung binh giita vat sdy va tic nhan sy, tu¥y
thuoc chidu chuyén dong cua ching 13 cing hay ngude
chiéu ma st dung cOng thitc che ph hop, °c.

(g 707706 20 rtl)‘(_t“ ) ey (5-3)

.

- —t
zI'-\"I'tb = ) (OC) (5'4)

Cong thic (5-3) 4p dung khi dong cing chiéu, cong thic (5-4)
4p dung cho dong nguge chitu:
trong do:

tg s Ix, " nhigt 46 ddu, cudi clia tac nhan sdy, “C:

t,, 1, - nhigt do dau, cudi clia vat sdy, °C.
Néu khong tinh dén t6n thit nhiet qua vo méy sdy thi nhiét

Jugng ma bé mat néng truyén cho vat s§y ding bang phiét lugng ma
vt sdy truyén cho thc nhan sdy va nung néng vat sdy.

Hé s6 toa nhiét @ 6 thé tinh gin ding theo didu kien trayén
nhiét bang tigp xic gilra hai vat thé nhut sau:

2jAc.p

N

. (kcal/m?.h°C) (55

trong do6:
1 - hé s6 din nhiét clia vat sy, kcal/m.h.do;
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¢ - nhiét dung riéng cha vat sdy, kcal/kg.dd;
o - khai lugng riéng ctia vat siy, kgim® ;
r - thai gian sdy, h.

Phuong trinh (5-5) phai thoa nam didu kién (5-6) sau day:
8

a7

Reay

= 9437 . (5-6)

trong do:
5 - 46 day 10p vat sy, m;
a - s6 din nhict cia lop vt sdy, m’/h;
Toa - thiVi gian sdy 161 da, h. '

Tit bé mat truyén nhiét ta két cdu dugc mdy sy rang. T thoi
gian sdy ta tinh dugc chuyén dong cua hat trong mAiy sy khi rdy lam
viéc lién tyc, trén co s d6 tinh co cfu dao trQn. Tac nhan sdy trong
trudng hgp nay 1a khong khi & diéu kién thudng duge d6i L or nhién
hodc cudng buc trén bé mat cha Iép vat sdy. Luong xhong khi dG; luu
phy thudc vao trang théi ddu, cudi cha né (Kh viio va ra) va luong Am
bay hoi AU.

Whiét lugng cdp cho may sy rang lién tyc ding bing nhiét
lugng 1am néng vat sfy, 1am néng khong khi, tén thit ra bén ngod.
Né&u 1am viéc gian doan thi ngodi céc dai lugng trén con phai tinh dén
luong nhiét lam néng mdy sdy.

P61 vGi sdy tang quay (hinh 5-6, 5-7, 5-8), cac budc tinh thiét k€
6 thé thuc hién 14n lugt nhur sau:

l- Chq\n nhiét do mat tang néng #, phu thudc nhiét do cho phép
cha vat siy;

2- Chon chiéu day & cua ldp vat 3dy;
3. Tinh t6c d6 siy & giai doan thit nhdt 1a N:

q
N=—"— (5_7)
po‘R\’



trong d6:

. g - cuding d6 bay hoi im:

I :am,p(Pb,m - Ptn) (5'8)
O - D& s truyén dm:
@y, = (477 +326W)107° (5-9)

Wy - van toc tdc nhéan sdy;
P, - 4p suit hoi nuéc ngay trén bé mat 16p vat sy (18y bang 4p
sudl hoi bido hoa);

P, - 4p sudt hoi nudc trong tic nhén sdy;

tn
0, - kh6i lvong rieng cla chét kho trong vat sdy, kg/m’;

R, -ty s6 thé tich trén dién tich bé mat cha vat sdy 4m;

Ry -ty 56 thé tich trén di¢n tich bé mat ciia vat sdy kho; khj vat
sdy ft congét thi Ry = g, :

V - thé tich cta vat sy, m*;
F, - dién tich bé mat tu do cla vat sdy kho, m”.

. 4- Tinh mét d6 dong nhiét g:

g= %(xn —1), (kcal/m’.h) (5-10)

‘trong do6:
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A - hé s6 din nhiét cua ldp vat sdy, kcal/m.h.do;
& - do day lop vat sdy, m;

t, - nhiét d¢ mit tang, °C;

t - nhiét do vat say, °C.

5- Tinh thod gian sdy =



Hy — i,

N

7= LR [P B (5-11)
N )

trong dé:
N - t8c do sdy & gial doan thit nhét;
t,, ity - 49 chita dm déu, cudi coa vit sady;
u. - do chita &m can béng clia vat siy;
x - hé soty lé:
1

g — i~

X =

(5-12)

up - 4o chita dm cta vat sdy lic k&t thic giai doan sdy thif nhit.
6- Tinh tdn s6 quay cla tang V.

v, =2 (5-13)

trong dd:
@ - hé 5O sir dung mét tang;
7 - thii gian sdy, 5.
7- Tinh dudng kinh tang D,

m

(m) (5-14)

t

- r.ovBoy ’
trong dé:

m, - khéi luong lugng vat sdy dm;

o1 - kh6i lugng riéng cda vat sdy dm, kg/m’;

B - chiéu dai tang quay, m; '

& - chiéu day 16p vat sy, m;

@ - hé s¢ st dung mat tang;

v, - tdn 86 quay cla tang.

8- Tinh ddng nhiét ¢ tir hoi nudc néng dang ngung tu truyén ra
madt tang quay:
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(1, 1. J(kcal/m®.h) (5-15)
1.4
Z’T.
trong dé:
I, 1, - nhi¢t do hoi nu6c dang ngung ty, nhiét 40 mat ngoai tang,
oC : )
@, - h¢ s6 tod nhi¢t tir hoi nude cho tang, kcal/m*.h.do;
& 4 - chiéu day, hé s6 din nhiét cha tang, m, kcal/m.h.do.
9- Can ctf vio trang thai ddu va cudi cha tic nhan sdy (khong
khi), xdc dinh lugng khong khf di qua mdy sdy khi di tinh dugc AU
(lugng 4m bay hoi).

10- Tinh chi phf nhiét, dién nang trén méi kg 4m bay hoi (hoic
trén m&i t4n thanh phdm), tinh kinh t&.

212



Chuong VI

Cic hinh thitc siy khac

6.1. SAY BUC XA

Sdy bitc xa 13 qud trinh sir dung nang lezgng cla cac ta buc xa
phét ra tir vat bifc xa dé lam ndng vat sy dén nhiét 4o bay hot 4m khoi
vat sdy, 1am giam do dm clia né dén mifc theo yéu cu.

Tir xa xua con ngudi d bigt sit dung bifc xa mat troi dé sy
(phoi néng) céc sén phdm nong, ngy, lam nghiép v.v. Phuong phap nay
tién lgi nhung phu thugc nhidu vao thoi tiéy, ving dia 1y, thai gian sdy
kéo dai, t6n nhidu st Iyc cho con ngudi, kém vé sinh. :

Trong cong nghi¢p ché bién nong san, thuc phdm, thudng ding
céc tia bifc xa nhan tao dé sdy. Qud trinh trao d8i nhi¢t trong sy bic
xa cé cutmg d9 cao hon nhiéu trong sfy d6i luu va sdy tren bé mit
néng (sdy ti€p xic con goi la sdy rang). B& mat vat sdy nhanh chéng bi
d6t nong, tao ra chénh l¢ch nhiét do 16n gifra bé mat va 19p sau bén
dudi. Didu nay dé din t6i chdt luong san phdm khong nhu § mudn
(cong vénh, nift v3, bién mau v..v). Mu6n trénh diéu trén ta can cf vao
tinh chét vat sy, yéu cdu clia san phim sfy ma s dung ngubn tia bifc
xa, didu chinh cudng do bifc xa va thdi gian bitc xa cho phit hop.

M4y sdy biic xa c6 cfu tao don gidn, dé st dung c6 kha nang
ting cudng do sdy & giai doan tht nhat, rdt hieu qua véi 16p vat sdy
mong. Tuy trudng hop ma thdi gian sfy c6 thé gidm hang chuc thim
chi ci tram 14n so v4i sfly ddi luu.

Méy sy bitc xa cdn trang bi c4c thiét bi bdo vé, diéu chinh ché
do sdy, quan tam thudng xuyén 48 c6 sin phdm t6t va khong bi hoa
hoan. May sy bitc xa it duge sir dung vi khong kinh t& bing sdy d6i
. '
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6.1.1. Co ché truyén nhiét va chuyén khai trong say bic xa

Nhur da néi & trén, nhiét lugng cdp cho vat sy néng 1én va cip
cho 4m bay hoi duge 14y tir nang lugng cha céc tia bic xa. Vi vay
cudng do va dic tinh clia qué trinh truyén nhiét v chuyén khéi trong
sdy bitc xa duge xic dinh bdi quang phd bic xa cla vat phit nang
lugng bitc xa va kha niang hip thu ning luong bic xa clia vat sdy.

Thong thudng trong sdy bt xa, ngudi la dung vat phit ning '
lugng bidc xa lién tuc va cudng dg cao thugc viing quang phd hong
ngoai véi bude sdng A = (0,77 + 300) gm. Bude séng 16n nhit 4, va
cudmg d6 quang phd bic xa £; phu thudc vao nhiét d cha var phdt
nang lugng bitc xa. Theo cdc dinh luat ciia Planck va Vin ta ¢6 quan hé
sau:

& 0, A7

E =
}" Al
ec_f?'I‘ -1

(6-1)

T.A .= 29.107 (6-2)

trong d6:

&, - 46 den;

¢,, C; - c4c hang s@ Planck:

¢, =3,74.107 (W.m');

e, = 1,44.107 (m.°K).

Apax - bUSC s6ng (g v4i cudng 'do bitc xa cao nhét.

CuEmg do6 bitc xa dugce xdc dinh theo dinh ludt nhr sau:

= jE dl=¢.c (100)4 (6-3)

irong dé:
£ - do den clia vt bic xa;
¢, - he s8 bitc xa cha vit den tuyét ddi:
¢, = 5,6687 (W.m>.°K™)
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Khi tia biic xa dén vat sdy thi nang lugng truyén cho vét sdy phu
thudc khéa nang hdp thu nang lugng cla vat siy. Tia bic xa gap vat sdy
thi tao thanh ba thanh phin: di xuyén D), phin Xa R, va hép thu A,.
. D6i v6i cdc san phim thyc phdm dm néu gap tia bic xa c6 budc séng
thudc ving héng ngoai: A = (0,77 + 2,5) um thi R, v D, ¢6 gié tri 16n
hon, v6i A = (2,5 + 50) um va A > 50 um thi A; 1dn hon.

H4u hét cdc vat c6 dac tinh x8p mao din khi sdy thi D;, ting véi
A=(1,4+15) um va D, gidm vii A= (0,4 + 1,4) pm.

Khi vat sdy ¢ gid tri D, nhd thi 18p vat chit bé mat s& bi d6t
néng nhanh con 18p vt chit xa bé mdt it duge 5t ndéng dan (61 ndt v&,
cong vénh. D¢ tranh hién tugng trén thi vat sdy nén c6 chiéu diay nhd
(néu duge ). DSi véi vat sy c6 D; vGi gid tri 16n thi ndng lugng bdc xa
$& xuyén sau vao trong, d6t néng déu cdc 16p vat cht clia vat sdy, sdn
pham sdy khong bi cong vénh, nift v3.

Quan hé giita mat d6 dong nhiét bic xa trén bé mit la g, v4i mat
do dong nhiét tai ving sau cach bé mat vat sdy mot khodng x duge thé
hién & cong thiic sau day:

gx= g-eXp (-K3.%) (6-4)
trong do:
K=t 5 (6-5)

a;. - h¢ s6 hip thu 4nh sing;

S, - hée s6 tén xa.

1-n,
= ] 6-6
a; 141, F3 _( )
51212 ??A. _61. (6-7)
M

‘trong d6:
&, - d0 suy y&u cua tia bic xa;
1. - khi nang phan xa ctia vat sdy vdi chiéu day 16n.

215



5, = %1;'11——"-;‘7”—"- (6-8)
trong d6: [ 1a chidu day vat sdy (16p vat sfy).

Cian cif vio céc dac tinh o
quang phé va chiéu day cia vat RJ
sfly ma lya chon vat phat tia bic ’[ \
xa cho phii hgp. Hinh 6-1 thé hién -

chc dac tinh quang phd cua vat //H t:‘\ \i
quang p ] h -
LA

sdy 13 mi ong c6 chiéu dai / = 1,3 7
mm, do chia &m u, =31,2% va A
thach anh 12 vAt phat tia nang e 1+ 2 3 Apm

lugng. Trén hinh ta thdy, mudn  Hinh 6-1. Cac d4c tinh quang phé cda mi
d6t néng nhanh bé mat (16p vat  dngva vat phat tia bire xa ta thach anh

sdy mong) thi ding vit phat tia Budng 4-khi t=1162°
bidc xa ¢6 dic tinh quang phd 13 Buging 2-khi t=1977°

dudmg 1, ing véi gid tri Dy va Ry
thép. Ngugc lai, khi cdn dot ndng siu vao 16p vat sy thi ddng vat phét
tia bic xa c6 dac tinh quang phé nhu dudng 2.

Trén hinh 6-2 ta thdy, khi thdi gian sdy 7 ting lén thi nhigt do
cao nhit cla vat sdy khong phédi & 16p mat ma & Iop sau hon mot it, vi
6 d6i Tuu tic nhan sfy (khong khi) tang 1en lam giim nhi¢t 46 bé mat.

_ Trén hinh 6-3 ta thay, khi mdi sy 7nhd thi d¢ 4m & 16p mat nhd
hon 16p sau rdt nhiéu, Vi 16p mat nhanh chéng bi tia bitc xa d6t néng
Jam cho 4m bi din vao 16p sau hon. Khi thdi gian sdy z= 60 phiit thi
40 4m clia vat sdy giam va chénh dm giita 16p mat va 16p sau giam di,
vi nhiét do & 16p sau di dugc nang lén 1am bay hoi 4m va din dm ra
ngoai.

D6i v6i vat sy day nén 4p dung qué trinh sdy biic xa véi cudmg
G0 bic xa thay d6i dé tranh cheénh nhiét qud 16n gifta 16p mat va 16p
sau nhim khic phuc nit v3.
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Hinh 6-2. Trudng nhiét 46 cla vat séy Hinh 6-3. Phan b6 8m trong vat s&y

khi sdy bifc xa

6.1.2. Cac hé thong siy bitc xa

Trong hé thong sdy bic xa, nang lugng d€ nung néng vit sdy
dén nhiét d6 bay hoi clia 4m va cdp cho qu4 trinh bay hoi 4m ]a nang
lugng bitc xa phdt ra tlr cdc vat birc xa dat ngay bén trén bé mat cia
16p vat sdy. Am bay hoi di vio dong tdc nhan s&y (khong khi) 1éi ra
- ngodi. Thong thudng cdc vat bic xa duge 1dp cd dinh, vat sfy chuyén
dong lién tuc nho bang tai, tu chay, dong lwu dong khi hat, tdng s6i.
Dé qué trinh bay hoi 4m t6t va trénh cho vat sy bi dot néng qui miftc
ngudi ta ding quat ddi luu cudng béc tic nhén sdy (khong khi). Clng
vi vy ma h¢ thong sy bic xa dugc goi 14 he thong sfy biic xa-d6i luu.
Néu gén thém dac diém cha hé th6ng van chuyén ta ¢6 tén goi cu thé
hon. Ching han & hinh 6-4 13 hé théng sfy bing tii bic xa-d6i hm,
hinh 6-5 12 hé théng sdy thdp bic xa-d6i luu v.v.

Kich thudc cia budng sdy trong hé thong sfy & hinh 6-4 phuy
thudc vao nang suft sdy. T8¢ d¢ bang tai phu thudc vao thii gian sdy.
Chicu rong bing tdi phy thugc vao ning suft va chidu day 16p vt sdy

217



trén bang. 3 hinh 6-5 thi thid gian sy phu thudc vao t6c do ty chay
ciia hat va téng chiéu dai mang nghieng. Ning sudi sy phu thugc vao

Hinh 6-4. Hé théng séy bang tai bire xa-déi luu

1. clta nap vat sdy 4m; 2- cac bang dén céng sust 1an; 3- cifa khi thai;

4- clta san pham sdy; 5- bang tai; 6- cla khéng khi vao.

chiéu rong, chiéu day, (8¢ df chay cua
16p hat. Chiéu cao cla thdp phu thugc
vio kich thude, géc nghiéng va s6
lugng méng nghiéng. N€u ma sat giita
hat va méng Ién, géc nghiéng nho thi
¢6 thé tao rung cho cdc méng mot cdch
hop 1y.

Viéc lya chon loai vat blic xa va

b6 tri chung trong budng sdy ciing rit
quan trgng cho qua trinh sy bifc xa.

6.1.3. Cac thiét bi phat tia bitc xa

Dé ¢6 céc tia bitc xa, ta c6 thé
ding nhiéu loai thiét bi bifc xa khac
nhau nhu: d&n guong, d&n thach anh,
que dot dién trg, gom.
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a. Pén guong (bdu thuy tinh duge trdng guong mot phin & bén
trong dé t4p trung tia sing vé mot phia). Day téc dén la vonfram, cong
sudt tx (150 = 500) W. Nhiét do den 1a (2300 + 100)°K. He s6 hiéu
dung néng lugng 12 70%, thdi gian sir dyng 1a (3500 + 6000) h.

_ pen c6 nhuge didm dé v@, quin tinh nhigt kém (tét dién thi
ngudi nhanh), t6n that nhi¢t 16n, chiu khong déu. Tuy cé céu tao don
gidn, dé sir dung nhumg dén it duge dung dé sdy cic san phdm thure
phim.

b. Pén ong thach anh

Ciu tao cia loai nay 13 day vonfram xodn dit trong tam cua dng
thach anh hinh tru, cong sudt ciia né tr (0,1 20) kW (arong duong vai
(30 + 400) kW/m® bé mat ¢ng hodc (1 + 1,5} kW/m dai. Nhiét do cua
din loai nay 1a 2800°K (2527°C), tubi tho 5000 h.

¢. Que dot bang dién

C#u tao cha que dot gom diy hgp kim nicrom x0dn hinh 10 xo
dit trong dng kim loai, cdch dién bing oxid manh¢, oxyt nhom hodc
¢t thach anh. Cong sudt cia mi dan que d6t dat d¢n 25 (kW) (wwong
duong 4 kW/m dai), nhiét d¢ 1a 800°C. Day 1a loai que dot thong dung
nhdt.

d. Vit bitc xa bang gom

Day 1a loai tién lgi trong cong nghiép ché bién thuc phim. Ciu
tao cha né gém day dién ted bing hop kim nicrom duge ép vao trong
ldng kh6i g6m. Cong suft méi chigc 1a 1 kW véi nhi¢t do lam VieC 1
450°C dén 700°C.

Dé dam bao bic xa duge ddng déu thi céc thi€t bi bifc xa phai cé
ca cdu (b6 phan) phin xa nhu pha den.

6.1.4. Cdc buéc co ban tinh thiét ké hé théng say bifc xa

C6 thé thuc hién tinh thiét k€ hé thong sfy bikc xa theo hai cich
nhur sau:
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a. Chon thiét bi phét tia nang lugng (thi€t bi bic xa) va bo tri
chiing trong budng siy sau d6 tinh thoi gian sdy theo diéu kién (6-9):

. B+KD(, - L
r=——In K (6-9)

KD t
B+KD(t, - E)
trong do:
D= ad —
1‘,,().3.R\v
B - q; — Qm 'F‘Kf
c.p, K¢ Ry
trong d6:

1,, t- - nhidt do ddu va cubi cla vat sdy, °C;
¢ - nhiét do cia tac nhan sy (khong khi), °C;
K -ty s6 giita nhiét d6 bé mat va nhi¢t do trung binh cha vat siy;
K,- ty s6 gilta bé mat vat bifc xa trén bé mat vat sdy chiu birc xa;
g, - mit dg bitc xa, W/m?;
« - hé s0 toa nhiét tdng, W/m’.°K:
a=a,+ &
0, @y - W& 56 tod nhiét d6i luu, bikc xa:
a= (18,6 +23,2), (W/m™.°K).
¢ - nhiét dung riéng cia vat sdy, j/kg.’K;
p, - khi lugng rieng clla vat sy kho, kg/m?;
q,, - cuong do bay hai dm, kg/m’.s;
r - nhiét ho4 hoi cha dm, kJ/kg;
R, - ty O gitta thé tich clia vat s&y trén bé mat cda chinh no,
m*/m>. '
b. Cho trudc nang suit va thdi gian sdy, tinh s6 lugng va ba tri
céc thi€t bi phét tia nang lugng trong budng sdy cho phi hgp.
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- Tinh t6ng tn th4t nhiet dé nung néng vat sdy dén nhiét d¢ bay
hoi §m, nhiét bay hoi 4m, nung néng phuong tién van chuyén, nung
néng khong khi v.v. Mu6n tinh phén nay, cdn két cu so by budng séy.

- Chon thiét bi phdt tia nang lugng, sau d6 tinh mat dg bic xa q..

- X4c dinh dién tich cla ldp vat sdy chiu birc xa theo cong thic
sau: .

F= 20 , (m®) (6-10)

9.

trong do:

0 - téng t6n that nhiét, W;

q, - mat do bitc xa W/m’.

- X4c dinh céc kich thudc ctia bubng 3dy.

- Tinh thi€t k& hé théng van chuyén vat sdy.

Néu h¢ thong sdy birc xa két hop véi sdy d6i luu vdi tac nhan sdy
c6 nhiét ¢ 16n hon nhigt d6 bé mit cha 16p vat sdy thi dién tich chju
birc xa 1a F duoce tinh nhir sau:

F-_22

q,+x.

 (m?) ' . (6-11)

trong d6:
ZQ - téng t6n that nhigt, W;
g, - mét do bic xa, W/m’;
« - heé s& tod nhiét giira tdc nhan s&y va vt sy, W/m*°K;
Af - hiéu nhiét do trung binh giita tic nhan sfy va bé mat vat
sdy, K.

6.2. SAY THANG HOA

Sy thang hoa 12 qué trinh 1am gidm do 4m cfia vat sdy béng
thang hoa (ti thé rin thanh thé hoi).

S4y thang hoa ¢6 wu diém rdt 16n ma cdc phuong phép sdy khéc
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khong c6 d6 la: san phdm sdy c6 chét lugng cao (gilt nguyén mau séc,
c4u tric, huong vi, tinh thuy héa), gilt gin hoat tinh sinh hoc.

Trong cong nghiép ché bién va bio quan thyc phim, sdy thang
hoa duoc 4p dung dé sy thit, c4, rau qua déng hop.

S{y thang hoa ciing dugc dang rdt nhiéu trong san xuft dugc
phim.

Mudn bao quin lau thi san phim sdy thang hoa phai duge dong
hop ¢6 40 kin cao.

Mudn sdy thang hoa, trude tién phai lam lanh dong vat sdy dé
bién am trong vit sdy thanh thé rin. Sau dd dat vat sdy da dong lanh
vao budn,, sdy kin, ti€n hanh hdt chan khéng & 4p suft thdp hon ap
suit diém ba pha clia nudc 1a 610,5 N/m’ tinh theo 4p sufft tuyét doi,
déng thdi cdp nhigt cho vat sdy. Am thang hoa khoi vat sdy dugc hod
long r8i thai ra ngodd hé théng sdy. Nhiét luong ¢dp cho qua trinh
thang hoa phai vira di, néu cdp nhiét nhidu hon mic cén thiét s& phé
héng qué trinh sdy thang hoa.

Trong hé théng may sdy thang hoa budng sy vira lam nhigm vu
budng lanh dong vat sdy. Nhu vay trong budng sdy phai c6 dan lanh vi
dan cdp nhiét. Bubng sdy phii c6 cdu tao phit hop v&i nang suft yéu
chu, c6 d0 bén va do kin cao, nap Va thdo san phim d& dang, vit lidu
ché tao budng sy 1a thép khong gi. Sau khi vat sdy dugc nap vao
budng séy thi tién hanh Jam ianh dong nhd he thOng may lanh. Khi da
hoan thanh qua trinh lanh dong vat sdy thi dimg may lanh, hit chén
khong bufng sfy dong thoi clp nhiét cho vat sdy, qu trinh thang hoa
4m xay ra. Bom chan Khong c6 nhiem vu duy tri 4p sudt trong budng
sdy & gid tri 610,5 N/m™.

C4p nhiét cho vat sdy trong qué trinh sy thang hoa c6 thé thuc
hién bing iép xic hay biic Xa hoic k&t hgp ci hai cach.

Hinh 6-6 thé hién trang théi cta HO trén d6 thi 7-S, hinh 6-7
thé hién trang th4i chia H,O trong qua trinh sdy thang hoa. Hinh 6-8 1
so d6 nguyen 1y cfu tao va hoat dong cta méy sy thang hoa. Vat sdy
2 da dong lanh dat lén bé mat cdp nhiet 3, phia trén ¢ thict bi cdp
nhiét bing bic xa 4; t4t ca dat trong budng s&y thang hoa /.
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Hinh 6-7. Trang thai ciia H,0 khi sdy thang hoa cia vat sdy &4m
1- H;O 1dng {nudc); 2- bing; 3- nudc lign két;
1,- thdi gian lam d6ng lanh vat s&y,; - théi gian sy thang hoa; t,- thdi gian nha

Budng sy 1 ndi thong véi thiét bi ngung tu hai nudc 3, ¢4 cling
4p sudt vai bubng sdy. Bom hdt chan khong 6 ludn hit khi khOng
ngung dé duy tri 4p sudt thip trong budng sy thang hoa. Chét tai lanh
dugc may lanh 7 ha nhiét d6 xufng thip hon nhiét d6 cia hoi nudc
trong thiét bi 5 d€ 1am cho hoi nudc thing hoa tir vat sfy 2 s& duge
ngimg tu hét réi chay ra ngoai. Nhiét lugng do thift bi 3 va 4 cp cho
vat sy vira dt dé cdp cho mot lugng H,O thang hoa khoi vat sfy. He
thGng sdy thing hoa loai ndy 1am viéc gién doan (theo mé). Ap suft
chung trong budng siy bing (13 + 130)Pa, nhiét do bing - 20(°C) dén
-60(°C); nhiét do vat sdy tir -15(°C)dén - 40(°C), nhiét d¢ ngung tu cia
hai nude 1la -40(°C) dén -70(°C), nhiét do cia chdt tai lanh 13
-50(°C) dén -80(°C).
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Thoi gian sfy thang hoa phu thugc vao d6i tugng sdy, bing
khodng tix 6h dén 16h.

Hinh 6-8. Ny.yén ly cdu lao va hoat ding cda may sdy thdng hoa lam vige gian doan
1- budng sdy; 2- vat sfy déng lanh; 3- thist bi c&p nhiét; 4- thiét bi bitc xa nhidt;
5- budng ngung; B- bom chén khang; 7- may lanh; 8- chét tai lanh; 9- nudc ngung;
10-ngudn nhidt; 19- nguén dign

Vit séy am

43 borm
2 chdr khéng
dén bom chin khing 3
T S— fm 7
-] a0 o
o= ~ ,/
N TEsErsrrYerr /|
/-(—} 7
Chat 1di fank 5
_._.. -1
e bam ==
chdn kbén‘g ' j
8 \ ‘ '
Sdn pham séy Nuce ngung

Hinh 6-8. Nguyén Iy céu tao va hoat déng ciia budng sdy thing hoa lién tuc.
1- buéng sdy, 2- bubng nap lidu; 3- thist bi cAp nhist bing bic xa; 4- bing tai; 5- thiét
bi ngung ty; 6- thidt bj théo san phim.
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Ngoai sy thang hoa gidn doan con c6 sfy thang hoa lién tyc
(hinh 6-9) hoac sy thang hoa theo chu ky.

Céc thigt bi 2; 5; 6 khi 1am viéc phii dim bio khong lam lot
nhiéu khong khi dé trénh pha v ché 40 sdy thang hoa.

Nhir trén da néi, mudn 6 qué trinh thang hoa (tir thé rén sang
thé hoi) thi truéc het phai lam laoh dong vat sdy. Qué trinh lam lanh
dong vat sdy duge thuc hién bang hai c4ch. Céch thit nhit 13 ding may
lanh dong hoac nito 16ng dé lam lanh dong vat s&y bén ngoai budng
sy thang hoa. Cich thir hai 12 vat sdy ty lanh dong ngay trong budng
sdy thang hoa bang hiit chén kKhong.

Hinh 6-10 biéu difn dudng cong sy (x) va dudng cong nhi¢t do
(1) ctia vat sy theo thdi gian sy 7 trong qué trinh sfy thang hoa ma
vat sdy tu lanh dong trong budng sy. Khi hdt chan khong, 4p sudt
trong budng sdy gidm xudng; dm ty do trong Vit sy bay hoi manh,
1am giam nhanh nhi¢t 49 cta né xudng dén nhiét do déng bing (!g)
clia 4m (dudngA-B). Qué trinh déng bang clia dm c6 tod nhi¢t nén,
nhiét do cia vat sy tang 1én mot chdt (B-C). Qud trinh thang hoa dm
dién ra khéc v6i qué trinh sy thd nhdt (t6c d0 sdy khong déi) trong
sdy d6i I Ia nhiet 40 ¢
ting 1én mot it theo thi
gian siy (doan C-D d6c’
len). Piéu d6 duge gidi
thich 12 & 16p sau Beén d
‘trong vat-sfy con ¢6 dm |
1
dang d6ng bang. i
Giai doan sy thtt !
hai 13 giai doan bay hdi !
dm lien két, nhigt d6 cta g 5'V

vat s&y tang nhanh. N

C'

Do 4p suft trong Hinh 6-16;, Diimig cong séy va duiing cong
budng sdy thang hoa nho nhigh d6 séy trong sy thiing hoa

hon 4p suft khi quyén
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nén lubn c6 khong khi lot vao. Bom chan khong c6 nhiém vu hit hét
lugng khi khong ngung tir vat sy thodt ra va ca lugng khong khi 1ot
vao. Luong khi khong ngung tir vat sdy phu thudc vao loai vat sdy,
lugng khong khi lot vao phu thudc vio cdu tao cha budng sdy, nhat 1a
& céc bd phan nap liéu, théo san phdm, x& nude ngung cia budng sdy
lam viéc lién tuc. N6i chung khé tinh chinh x4c cdc dai lugng trén.
Thong thudng ngudi ta can cif vio ning sudt, cfu tao ciia budng sdy dé
chon bom chan khong sao cho’cé luu lugng du Idn dé cé the diéu
chinh duge 4p sudt trong budng sdy bing viéc md thém cira cho khong
khi vao phia cira hit clia bom.
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Phu lac 5. B¢ dm bdo qudn cia hat néng sdn

Vit lidu @orun 1 Winax
Laa mi, gac 14 156,50 17
Ngd 14 17 20
Ké 13,50 16 17
Pau nanh 16 18 20
pau 14 17 19
Hat gifing hudng duong 18 17 20
Hat day 11 12 14

Phu luc 6. Nhiét do cho phép khi sdy hat nong sdn

Thdi gian psdmw, %

séy 1, phut 5 10 15 20 25 30 a5
. 71,5 67,4 | 638 60,4 57,6 65,2 52,8
' 87,5 743 | 664 51,1 56,7 53,2 50,6
o 686 | Bas | 606 | 574 54,6 522 | 498
85,8 72,6 | 647 59,4 55 51,5 48,9

5 66,7 626 | 688 55,6 52,8 50,4 48
84,8 716 | 584 ‘54 54 50,5 47,9
%0 3,6 596 | 568 52,6 49,8 ATA | 45
83,3 701 | 6272 56,9 52,5 49 46,4
. 62 579 | 54,1 50,9 484 45,7 433
82,3 691 | 61,2 55,9 51,5 48 45,4

60 80,7 56,6 | 52,8 49,6 46,8 44,4 42
81,6 684 | 60,5 56,2 50,8 47,3 44,7
o 59 549 | 51,1 479 451 427 | 403
80,7 67,5 | 598 543 49,9 46,4 438
180 555 | 514 | 478 44,4 41,6 39,2 36,8
78,8 65,6 | 57,7 52,4 48 44,5 44,9

Ch# 3. Ly gid tri tren hay dudi gach ngang déu duge
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Phu luc 7. Théng s6 vt Iy ciia mot s6 vt liéu

A C
TT Vat lidu
kcal/m.h°K Wim °K kealfkg.®K | kd/kg.*K

1 Dt sét 0,15-0.8 10.17-0,93 0,20 0,84

2 | Thuy tinh 0,80 0,930 0,20 0,84

3 Tdm cach nhigt | 0,37 0,41 0,26 1,09

4 Xi 0,10 0,12 0,20 0,84

5 Bé& téng xi 0,19 0,22 - -

& GS sbi 0,18-0,31 0,21-0,36 0,33 1,38

7 G& thong 0,30 0,35 0,33 1,38

8 Gach dd 1,14-1,33 1,33-1,45 0,22 | 092 .

9 Da 0,33 0,38 0,25-0,34 1,046-1,42

10 | Gachchiuita |- - 0,21-0,24 0,87-1,00

11 Bé t6ng xdp _ 0,63-0,81 0,73-0,94 0,18 0,75

12 | St 60 71,58 L 0,12 0,50

13 | Béng 320 372,16 0,09 0,38 -

14 | Gigy 0,11 013 0,32 1,34

15 Carton 0,16 0,19 - -

16 | Mincua 0,045-0,065 | 0,052-0,069 | - -

17 | Ximang 0,78 0,91 0,20 0,84 ’
18 | Nuge 0,5 0,60 1 4,816

19 | cat 0,97 1,13 0,17-0,22 0,71-0,92

20 | Than biin 0,07 0,081 - -
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Phu luc 8. Cdc tiéu chudn déng dang chink trong k§ thugt sdy

Y nghia vat ly

Tén goi Ki hidu Céng thic
Fourier Fa %}1 thdi gian khéng thlf nguyén
Raynold Re %I tinh chét chuydn déng
gt
Gratgdp Gr B At dic trung che lyc ty nang
= " ¥ quan tinh clia trydng ldc ma sat
Prant truyén nhigt Pr a va nhiat d6
= ¥ quan tinh cia truong Iuc ma sat
Prant truyén chét Prn, . va néng do
Nussen truy8n Nu ot cuiing dd giita truydn nhigt va
nhiét 3 d&n nhiét trong I8p bién
e ol cudng dd gilta truyén chat va
Nussen truyén chat | Nun 3 dAn chét trong 16p bién
- . - al cudng dé gitfa truyén nhiét va
Bid truydn nhist Bi ) dAn nhiét trén bé mat
) ) Cagl cudng d8 gilra truydn chét va
Bid truyén chét Bic X d&n chét trén bé mat
_al cudng db gilta déng nhidt trén
KAl bidn va din nhiét bén trong
Kirpichev truydn Ki qn ! cuiing dé4 gitta dong vt chat
chét ' fm AnloPo trén bién va din ch&t bén trong
; B quén tinh gifta trudng nhigt dé
Luikov Lu a v truéng néng dé
. c gt quan hd gilta nhiét lugng ddt
Rebinder Rb m " du néng va nhidt lugng cin béc hoi
af quan hd gilla ngudn nhiét va
Pamerans Po A5 dan nhist trong vat
l4d3 (v -1Ja | thé hidn luc nang gilta khéng khi
Phéddrdy Fe 1{ "E-\"k va VAL fidu sdy
‘ Sy e thé hién e néng giifa khdng khi
Archimedés Ar e va vat lidu sy
L L 3ot 1)g thé hién Ivc néng gilta khong khi
Y Y Tt g v vit lidu sy




Phu luc 9, Thong s6 vdt Iy cvia khong khi khé

£ oG Co 74072 q.10°¢ w108 vA0°® Pt PP
kJ&kgK | wWim, °K mils N.s/m? mfs kg/m®
10 1,005 251 2000 |. 1760 14,16 0,705 1,207
20 1,005 2,58 21,40 18,10 16,06 0703 1,166
30 1,005 267 22,90 18,60 16,00 0,70% 1,134
40 1,005 2,67 24,30 1?,10 16,68 0,699 1,092
50 1,005 2,83 25,70 10,80 17,95 0,698 1,058
60 1,008 2,80 27,20 20,10 18,97 0,696 1,026
70 1,005 2,96 28,60 20,60 20,02 0,694 0,996
80 1,005 3,05 30,20 21,10 21,09 0,694 0,968
S0 1,005 313 31,90 21,50 22,10 0,690 0,941
100 1,005 3,21 3360 21,50 23,13 0,688 0,916
120 1,009 3,34 36,80 22,80 2545 0,686 0,896
140 1,013 3,49 40,30 23,70 27,80 0,684 0,827
160 1,017 3,64 43,90 24,50 30,09 0,682 0,789
180 1,022 3jsa A7.50 25,30 32,49 0,661 0,754
200 1.026 3,89 51,40 26,00 34,85 0,680 0,722
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GIAO TRINH
KY THUAT SAY NONG SAN THUC PHAM
Tic gia: NGUYEN VAN MAY

Chiu trach nhiém xudt bdn : PGS.TS. TO DANG HAI

Bién tap : NGUYEN NGOC-PHAM VAN
QUANG HUY
Ve bia : HUONG LAN

NHA XUAT BAN KHOA HQC VA KY THUAT
70 Trin Hung Dao - Ha Ngi



In 500 cudn, khé 14,5 x 20,5 cm, tai Xi nghiép in Thudng mai.
Gify phép xudt ban s6: 469-133. Cuc Xudt ban cdp ngay 19/4/2004.
In xong va ndp luu chiéu thang 7/2004.



St At sy n(}no%o_4_132

i

Gia: 24.000a
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