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LO1 NO1 PAU

Cuén sach “Bai tdp 10 hai” dung cho sinh vién cdc nganh Mdy va thiét bi
nhiét lanh, Ky thudt ndng luong, Kinh té nang lugng trong viéc nghién citu va
hoc tdp mén "Lo hoi”. Cudn sdch ciing cé ich cho cde k¥ su lam viée & Iinh vuc
thiét ké, ché tao va vdn hanh 16 hoi, ddc biét b6 ich cho cdc cdn bé lam viéc
trong nha mdy nhiét dién va nhiing xi nghiép c6 hé thong cung cdp nhiét.

D€ hidu rd va hoan t1dt bai tdp, sinh vién cdn co kién thitc vé k¥ thudt nhiét,
Iy thuyét chdy, cong nghé 1o hoi.

Mdc dit chiing 161 dd c6 nhiéu cd gdng trong bién 1dp va bién soan, nhung
chdc chdn con nhiéu thiéu sét, momg quy ban doc gép ¥ cho ching t6i theo dia
chi: Bo mén Mdy Ndng iuong, Vién Khoa hoc va céng nghé Nhiét - Lanh,
Truong Pai hoc Bdch khoa Ha Ngi.

Ching t6i td ldng biét on dén cdc tdc gid cida nhitng cudn sdch lam tai liéu
tham khdo dé chiing t6i bién soan cudn sdch nay.

Chiing 16i xin cam on Nha xudt bdn Khoa hoc va K¥ thudt, cdc céng tdc
vién dd gép céng siic dé cudn sdach nay dén tay ban doc.

CAc tac gia



Chuong 1

TiNH TOAN CAC DPAC TiNH CUA NHIEN LIEU NANG LUGNG

1.1. THANH PHAN NHIEN LIEU

Cic quan hé chinh va cong thiic tinh todn khi chuyén déi thanh phin
nguyén 16 khéi luong nhién liu sang thanh phdn khdc duge thuc hién theo cic
hé s4 trong bang 1.1.

Bdng 1.1
Thanh phén nhién Thanh phdn nhién liéu cdn tim
liéu da cho 1am viéc khé chdy
o 100 100
lam vige 1 100 - W' 100 - WP - A"
100 - WP 100
kho 100 ! 100 - A7
] 100 - WP - A? 100 - A7
chay 100 100 L

Né&u nhién liéu chira lugng 16n cacbonat (hon 2%) thi hé s6 chuyén ddi c6
tinh dén su phan huy cacbonat. Trong trudmng hgp nay thanh phin chdy bang:
G = 100 — W' — (CO,), (1.1
& day: (CO,), - ham luong cacbonic clla mudi cacbonat, %;
WP - do 4m c¢6 trong nhién lidu 1am viéc;
AF - 40 tro ¢ trong nhién liéu Jam viéc.
Viéc chuyén déi thinh phén co ban [am viéc cia phién ligu c6 d6 4m W",
ra thanh phdn ¢6 d¢ 4m W', thuc hién bang cdch nhan cic thanh phdn ban dau

- Wh, .. et ,
vai hé 59 110000 W Ciing 1am nhu vay khi thay d6i dé tro nhién liéu AP, té
- |

.. 100 - AP
AT, nhan véi m

Vi du 1.1. Khi nghién ctu trong phong thi nghiém nguoi ta ¢6 thanh
phin nguyén t6 ciia than Kuznhexki méc CC theo thanh phdn chdy: C" = 84,0%:;



H = 4,5%; N' = 2,0%; O = 9%; § = 0,5%. D6 4m va do tro theo thanh phin
1am viéc bing WP = 12,0% va AP = 11,4%. Hay x4c dinh thanh phin nguyén (6
1am viéc clia nhién ligu.

Bai gidi: D€ chuyén d6i tir thanh phdn chdy ra thanh phdn lam viéc ta sir
dung hé s6 chuyén d6i:

100-WP- AP 100-12,0- 11,4
100 - 100 =0,766

K=

Khi dé:
CP =CK=284,0.0,766 = 64,34%;
H' =HK =4,5.0,766 = 3,45%;
NP =N'K =2,0.0,766 = 1,53%;
O’ =0K =9,0.0,766 = 6,90%;
S* =§K =0,5.0,766 =0,38%;

Kiém tra: Téng thanh phin nguyén 16 clia nhien liéu theo thanh phin lam
viéc:

64,34 + 3,45+ 1,53 +6,90 + 0,38 + 12,0 + 11,40 = 100%

Vi du 1.2. Ngudi ta cho thanh phdn chdy cua than Kuznhexki mdc CC nhu
sau: C" = 80.2%; H' = 3,.3%; N' = 2,1%; O" = 14%; S = 0,4%. Biét ring do tro
clia thanh phén kho A° = 22,12%. Hay xdc dinh thanh phdn cd ban cia nhién
lién theo thanh phén lam viéc & WP =15,0%.

Bai gidi: Tuong \ing véi bang 1.1, h¢ s& chuyén déi thanh phén c6 dang

- WP - AP .. N N :
%‘A—. DE sir dung nd ta chuyén d61 d¢ tro tir thanh phén khé sang

thanh phdn lam viéc:

100 - Wr 100-150
AP =A 100 = 22,!.2 100 = 8.80%

Khi d6:
(_100-WP-AP 100-150-183
=7 100 - 100

Ta x4c dinh thanh phan nguyén 5 theo thanh phdn lam viéc:
C' =C'K =80,2. 0,662 = 53,09%;
H =HK=3,3.0,662 =2,18%;
N =NK =2,1.0,662=1,39%;
O =QK =14,0.0,662 =9,27%;

= 0,662.



$$=8K=04.0662=0727%;
Kiém tra thanh phin nguyén t& toan phan theo thanh phin lam viec
C+H +O"+ NP+ P+ AP + WP
=53,09+2,18+927+1,39+0,27 + 18,8 + 15,0 = 100%.

BAI TAP

Bai 1.1. Ngudi ta sy than Berezovxki c6 thanh phin 1dm viec W? = 33%;
A" = 4,7%; 8" = 0,2%: C" = 44,3%; H' = 3,0%; N* = 0,4%; O° = 14,4% dugc
thue hién theo so d6 hé. Hay xdc dinh thanh phdn kh6i luong 1am viéc cha nhién
liéu khi dugce siy dén WP = 10,0%.

Bai 1.2. Thanh phan cacbon lam viéc cia than Ekibas - Tuzxki bing C* =
43,4% & WP = 7% va A" = 38,1%. Hiy x4c dinh thanh ph4n cacbon kh6 khi ting
do tro lam viéc cia nhién lieu 1G5i AP = 45,0%.

Bai 1.3. Hiy x4c dinh thanh phdn chdy cha than Nhieriungrinxki. Néu biét
thanh phan lam viéc: WP = 9,5%; A” = 12,7%; §" = 0,2%; C* = 66,1%: HF =
3.3%; N* =0,7%; O" = 7,5%.

Bai 1.4. Hiy x4c dinh thanh phdn 1am viéc clia d4 phi€n, n&u biét thanh
phin chdy: 8" = 5,25%; C" = 72,13%; H' = 10,16%; N" = 0,33%; O' = 12,13%.
Thanh phdn chdy c6: WP = 13,0%; (CO,), = 16,5%: A® = 40,0%.

1.2. NHIET TRI CHAY CUA NHIEN LIEU

Nhiét tri chdy thép va cao (kJ/kg) dugc 1ién hé véi nhau theo biéu thite:

Qu=Qp—-25,12 (9H + W) (1.3)
Viéc tinh chuyén d8i nhiét tri chdy nhién lién nhu sau:
Q% = Q% - 25,1 (9H" + WP); (1.4)
Q%u=Q%- 226 HY (1.5)
Qu=Q%-226 H; (1.6)
. 100 - WP
Qu=Qw™ g0 -25.1 W54 (1.7
100 - WP - AP
Qu=Qu— 10 —-25.1W (1.8)

& day cdc chi s6 “p", "c”, "r" twong #rg 12 thinh phdn lam viéc, thanh phdn kho
va thanh phén chdy cla nhién liéu.



Khi thay déi do 4m tir WP, 161 W7, v do tro tir AP, t6i AP, dé xdc dinh nhiet
tri chdy, sk dung cdc biéu thiic:

100 - WP,
Q%uz = (Q%y; + 25,1WP) 100 - W, 25,1W°Py; (1.9)
100 - AP,
Q" = Q% 100 - AP, (1.10)
Khi thay d6i déng thni do 4m va d6 tro:
100 - WP, - AP
Qe = QM + 251 W) g Ty - ar - 25 1W7, (L.11)

Pé tinh todn gdn ding, cling nhu dé Xiém tra thanh phdn nguyeén 1§ coa
nhién liéu (n€u cho Q") nhiét tri chdy thap (kJ/kg) duge xdc dinh theo cong
thic Mendéleev:

QP = 339C" + 1030H" - 109(0° - §%) — 25,1 W7, (1.12)
v =339C" + 1030H" - 109(0* - §Y (1.13)

Do chénh QY tinh duge so vdi gid tri thu duge trong bom nhiét lugng ké
khong dugc vuot qui + 628 kJ/kg d6i véi nhién lidu ¢ do tro nhd hon 25I% va +
837 kJ/kg vdi cdc nhién lidu khéc.

Nhiét tri cGia nhién liéu khi 14y theo s6 lieu xdc dinh bing nhiét lugng ké.
Khi khong ¢é cdc s6 liéu nhu vay, nhiét tri chdy 1 m® khi & cdc diéu kién tiéu
chuan dugc tinh theo cong thifc.

Q'w =001 [Qu,s -H;S + Qco-CO + Qp, Hy + Z(QenuaCrH],  (1.14)
¢ day Qu,s. Qco V2 ... - nhiét tri chdy clia cdc thanh phin trong nhiéu liéu khi
(kJ/m™) 14y theo cdc s6 tay nhiét k¥ thuat.

Khi d6t hén hop hai nhién liéu rin hay long, cho theo cdc thanh phin khéi
lugng (g’ - phdn khéi lugng cla mot trong cdc nhién liéu trong hén hop) nhiét tri
cua 1 kg hén hop dugc tinh theo cong thic:

Qu=Q"ug’ +Q"ul - g) (1.15)

Néu hén hop cho duéi dang cdc phin nhiét tri tod ra cia méi nhién tigu
(q° - phdn clia mot trong cdc nhién ligu), thi dé chuyén déi theo cic phdn khdi
luong ta sir dung biéu thic:

e
8 = Q'Qp"Hi((zl : q) Q% (1.16)

Khi d6t hén hop nhién liéu rin hay long, khi, viéc tinh todn tién hanh cho 1

kg nhién liéu rin hay nhién liéu 1dng, 6 tinh lugng nhién liéu khi x (m*) ding




cho 1 kg nhién ligu rin hay nhién liéu 16ng:
Q= QM +xQ", (1.17)
Né&u hén hop cho theo céc phdn nhiét 1o ra q’, thi lugng khi (m?) cdn cho |
kg nhien li¢u rin hay long, c6 thé tim dugc theo biéu thic;
_l-q @y
T O (1.18)
Trén co so (1.17) va (1.18), nhiét tri cha hdn hop cd thé tim duge, néu bist
cdc 6 ligu ban ddu theo nhién liéu co ban Q  va ¢’
1

[ — F‘ —_
Qu= Qg (1.19)

Vi du 1.3. B6i véi than Kuznhexki (thanh phdn nguyén t6 xem vi du 1.1}
xdc dinh Q%;, Q. Q% néu nhiét trj thip theo thanh phdn lam viéc bing Q7 =
23990 kJ/kg.

Bai gidi:

= Q" + 25,1(W™ + 9H®) = 23900 + 25,1 (12,0 + 9 . 3,45) = 25071 kl/kg
100 |
Q= QU + 25.1W) Top s — 226 H°

100
= (23900 + 25,1 . 12 O)W— 226.392=
= 27604 — 886 = 26718 kl/kg
100 .
I!—(QH+’)5 IW } 100 Wp Ap 226H =

100
= (23990 + 25,1 . 12,0} 100-120-114 ~ 226 . 4,5 = 30695 kl/kg.

Vi du 1.4. Nhiét tri chdy cao va thap, lam viéc clia bot than Nazarovxki
{phu luc, bang P1, nhién li¢u s6 15) tang 1én bao nhién 1dn khi chuyén tir so dé
sdy kin sang say hd ¢é do 4m cudi cing cha bot than W™ = 10,0%. Nhiét tri
th&p ban diu cda nhién iiéu lam viéc bang 13020 ki/kg.

Bai gidi: Ta xdc dinh nhiét tri chdy thdp cia bot than:

= Qs + 25, WO e = 25,TW

00-10,0
= (13020 + 25,1 . 39 O)W 25,1.10,0 =20403 KJ/kg

Ta 1im duoc nhiét tri chdy cao cita nhién liéu ban dau va bot than:

= QPy+ 25, 1(9H" + W) = 13020 + 25,1(9 x 2.6 + 39,0) = 14586 kJ/kg



= 14586 kI/kg
l 100 - W™ 100 - 10.0
"3 = Qs Tog —wr = 14586 700 - 30,0 = 21520 kl/kg

Phuong 4n khdc xdc dinh nhiét tri chdy cao ciia bot than:
Me= QMg + 25,1 (9H™ + W™) = 20403 + 25,1 (9 x 3,84 + 10,0)

= 21520 kJ/kg

] w_ 1 100-W® 100-10,0
& day H" = H' g5 —ywr = 2.6 755 -390 = 3:84%

Vi du 1.5. Hiy xdc dinh nhiét tri chdy cha nhién li¢u khi ¢6 thinh phdn
sau: CH, = 94,0%; C,;H=2,8%; C;H; =0,4%; CH,, =0,3%; C;H,, =0,1%: N, =
2,0%:; CO, =0,4%.

Bai gidi: Ta xdc dinh nhiét tri chdy cla khi theo (1.14):

Qu=001(0+0+0+35818x940+63248 x 2,8+ 91251 x 0,4 +

118646 x 0,3 + 146077 x 0,1) = 36321 kJ/m’ = 36,321 MJ/m".

Nhiét tri chdy thdp cha cdc thanh phén khi riéng biét 14y theo bang P2.5

tinh déi tuong Gng céc gid trt sang hé don vj SI.

Vi du 1.6, Khi lam viéc & tdi thip, trong budng dét clia 10 hoi d6t chdy 25
T/h nhién liéu rdn c6 Q" = 20934 kJ/kg va 15.10° m'/h khi ¢ Q"' = 40.10°
kJ/kg. Hay xdc dinh nhiét tri chdy quy wdc clia hén hop nhién lidu.

Bai gidi: Khi d6t chdy nhién liéu rin, long hén hop véi nhién lieu khi, tinh
todn ti€n hanh theo nhiét tri chdy quy udc, 18y theo 1 kg nhién liéu rdn hay
long: Q" = Qy + x.Q%y, 0 day x lugng khi, m’, tmg v6i 1 kg nhién liéu rén hay
long:

. 3
(o 13100 o
25.103
Khi d6 Q" = 20934 + 0.6 . 40.10° = 44934 kJ/kg.

BAI TAP

Bai 1.5. Hay kiém tra d9 chinh xdc viéc xdc dinh thanh phdn nguyén t6 clia
nhién liéu néu biét cdc so liéu do trong phong thi nghiém: C' = 62,17%; H® =
4,10%; O° = 5,17%; N* = 1,29%; §° = 3,27%; v6i A" = 22,10%; W' = 7,90%;
Q% = 22776 kl/kg.
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Bai 1.6. Do phuong phdp khai thic than 1a 10 thién nén 1am tang do tro cla
than tir 38,1 t6i 48,0% theo thanh phdn 1am viéc va do 4m t¥ 7,0 t6i 11,0%. Hay
xdc dinh nhiét tri thap cta than thay d8i bao nhiéu néu gid tri ban ddu cha né
bang QP = 16747 kl/kg.

Bai 1.7, Hay x4c dinh nhi¢t tri chdy cia hén hgp nhién lieu rén c6 nhiét tri
thap Q% = 13020 kl/kg va mazut ¢6 Q%,, = 38800 ki/kg, khi ty 1& nhiét ciia
nhién liéu rdn trong hén hop q° = 0,30.

Bai 1.8. O nha mdy déng phat nhiet dién d6t khi 1& v mazut, ti 1¢ phén
nhi¢t cud khi 16 "= 0,6. Hiy xdc dinh lugng khi tinh cho 1 kg mazut va
nhiét tri ctia hén hop tinh cho | kg mazut. Mazut ¢6 Q" = 38870 kJ/kg, khi
16 ¢6 Q7' = 3710 kJ/m”.
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Chuong 2

CAC TiNH TOAN SAN PHAM CHAY CUA NHIEN LIEU

2.1. THE TICH KHONG KHi LY THUYET
D31 véi cdc nhién liéu rdn va 1ong:

Lugng khong khi theo thé tich, m'/kg:

V®=0,0889 (C" + 0,3758" + 0,265H" — 0,03330"; (2.1a)
Luogng khong khi theo khéi lugng, kg/kg:
L =0, 15(C" + 0,3758") + 0,342H" — 0,04310° (2.1b)

Khi dét chdy khi tu nhién, lugng thé tich m*/m® khi:
V?=0,0476 [£(m + % )C,H, +0,5(CO+H,) + [,5H,S - 0,] (2.2)
Cac gia tri cia thé tich khéng khi (m*) dugc tinh todn & diéu kién tiéu
chudn 0°C va 760 mmHg.
D6t véi hén hop nhién ligu cling loai (ran, 1dng hay khi) thé tich khong khi
durogce xdc dinh theo cong thic:
Vi=g V"4 (1 -g V" (2.3a)
¢ day g’ - phin khoi lugng cta nhién ligu ddu trong hén hop.
b6i v6i hén hop nhién ligu ran hay 1dng véi khi:
Vi= VY +x VY (2.3b)
o day: x - lugng khi (ng v&i 1 kg nhién liéu ran hay long.
Vi du 2.1. Hiy xdc dinh thé tich va khéi lugng cla kKhong khi d6i v6i nhién
licu duara & vidu 1.1.
Bai gidi: Ta xdc dinh lugng khong khi kho 1y thuyét, cdn dé dot chdy hoan
toan nhién lidu (o = 1,0}, Theo (2.1a) va (2.1b) ta tim dwogc:
V" =0,0889(64,34 + 0,375 . 0,38) + 0,265 . 3,45 -0,0333 . 6,9 = 6,42 m'/kg;
L"=0,1{5(64,34 + 0,375. 0,38)+ 0,342 . 3,45 - 0,0431 . 6,9 = 8,30 kg/kg;
Vi du 2.2. Hiy xdc dinh thé tich kKhéng khi dé ddt chdy kh{ tr nhién cla
mo Buckharxki (phu luc, bang P2, nhién liéu s6 7).
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Bai gidi: Trén co s& thanh phdn nguyén td cia nhién lidu (bang P2, phu
luc) theo cong thitc (2.2):

vo=00476 [[1+2 J9a9+[2+ 812+ (3+ 8 lo4+ 4+ 00+ (5+ 2 o1
2 4 4 3 4

=973 mYm’

Vi du 2.3, Hay xdc dinh lugng khéng khi cdn thi¢t 1y thuyét khi dét chdy
hén hop nhién liéu rin va nhién lieu khi (than Kuznhexki mdc CC va khi tu
nhién Buckharxki), thanh phin nguyén t& cha chiing duoc dua ra trong cic vi duy
2.1 va 2.2. Phin khi tr nhién trong téng lugng nhiét q” = 0,4, nhiét tri thdp cia
ching tuong tng bing Q7' = 27420 kl/kg va Q"' = 36720 k)/m".

Bai gidi: D&i véi hén hop ran (hay 16ng) va khi, luong khéng khi Iy thuyét
cin thiét dé d6t chdy (theo thé tich) dugc xdc dinh theo biéu thic (2.3b), con
lugng khi cho 1 kg nhién liéu rdn dugc xdc dinh theo (1.18), trong téng lugng
nhiét ciia hdn hgp nhién lidu:

qg=1-q"=1-04=06;
x=" 0%6 ' 23751’4'2200 = 0,498;

V'=6,417 + 0,498 .9.73 = 11,26 m*/kg.

BAI TAP

Bai 2.1. Hay xdc dinh th tich khong khi cdn thiét theo 1y thuy&l thay déi
bao nhiéu khi chuyén sang dot bot than (W™ = 10%) . Nhién liéu ban ddu 1a
than nau Nazarovxki (phu luc, bang P1 - nhién liéu s6 15).

Bai 2.2. Hay xdc dinh thé tich khong khi 1y thuyét, néu dé tro cua than mac
AS (phu luc, P1, nhién liéu s6 5) ting 35,0%.

Bai 2.3. Hay xdc dinh thé tich khong khi 1§ thuyét thay ddi nhu thé nao,
néu déi véi cdc diéu kién & vi du 2.3, phdn khi ty nhién trong tdng lugng nhiét
tang tdi q” = 0,6.

2.2. THANH PHAN VA THE TiCH SAN PHAM CHAY

Khi dét nhién liéu rdn va long, thé tich cdc san phdm chdy s& t‘nh nhu sau
(m/kg):
VRO2 =0,01866 (C* + 0,3755); (2.4)
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Vo, = 0,79V° + 0,008N"; (2.5)
V0 = 0,111H" + 0,012WP + 0,0161V° + 1,24G, (2.6}
& day G, - lugng hoi tao suong 1 kg mazut, kg/kg.
V2 = Vo, + Vi, + Vi 2.7
Khi d6t than d4 phién, thé tich khi ba nguyén tr cacbonic cilia cachonat
béang:

(CO,)}

V¥, + Vo, + 0,509 (2.8)

& day Vg, - th tich tinh todn cha cdc khi ba nguyén tit trong cdc san phdm
chdy theo (2.4).
Khi 46 thé tich toan phdn cla cdc khi & o« = 1:

V% =V 40,509 02 2.9)
100
& day V', dugce xdc dinh theo (2.7).
Khi dét khi ty nhién, thé tich c4c san phdm chdy, m*/m*:
Vi, = 0,79V + 0,01N;; (2.10)
Vio, = 0,01 (EMC,H, + CO, + CO +H,S) 2.11)

Vi 0=001 (£5 CoH, + HyS + H, +0,124d, + 0,0161V%),  (2.12)

& day d, - ham legng 4m cia nhién liéu khi, phu thudc vao nhiét do cia khi,
duge 14y nhu sau:
t,"C 0 10 20
d,, g/m’ 5.0 10,1 19.4
Thé tich thyc cha khong khi vA cdc sdn phdm chdy (m¥/kg), & hé s6 du
khong khi a:

Vg=a.V° (2.13)
Vi,o= vgzo +0,0161(c — HV° (2.14)
V.=V + 1,0i61(a - 1) V° (2.15)

Khéi lugng clia céc san phdm chdy (kg/kg) khi d6t nhién li¢u rédn vi l1ong:
AP
G,=1-7g5+ 1,306 a.V° (2.16)
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Khoi lugng rieng va khéi lugng cdc sin phdm chdy khi d6t nhién lieu khi,
kg/m*:
p'eu = 0,01 [1,96CO; + 1,52H,S + 1,25N, + 1,4302 +1,25C0O +
+ 0,0899H, + Z(0,536m + 0,045n)C_H, ] 2.1h
G, =% +4d, . 107 + 1,3060.V° (2.18)

Phan thé tich cha cdc khi ba nguyén tir va néng 4o tro khéng thit nguyen
trong cdc sadn phdm chdy:

™0 = Yro, Vs (2.19)
I,0= Vi,0/Vs (2.20)
b, = Ala, (G, .100) (2.21)

& d4y o, - phén tro do cdc san phdm chay mang di dwgc xdc dinh theo bang P7.
Thé tich san phdm Khi khi tdi tudn hoan khéi, m*/kg:
Vies =V, + LY, (2.22)
g day: V., - thé tich cdc san phdm chdy & tiét dién sau v tri cfra khéi trich:
r - phdn khéi tdi tudn hoan.
He s6 du khong khi trong dudng khéi khi he s6 du khong khi & cira ra
budng d6t o cho trudc, 1a: trong khong gian budng dét & ving voi dét a,,, =

TOR

oy — Acy; & dudng khéi sau bubng d6t o, = ap + TAa;, & day o, Ao - do lot
khong khi trong bubng d6t va & cic bé mit sau bubng dét.

He s6 du khong khi tuong déi ciia khong khi néng & voi d6t khi dét nhien
liéu rin bang:

Bmp = O — Ay,

0 day Aa,, - 46 lot khong khi trong hé th6ng nghién than.

Vi du 2.4. Hay xdc dinh thé tich cha cdc sin ph4m chdy cla than
Kuznhexki mic CC, d4 cho trong vi du i.1.

Bai gidi: Ta x4c dinh thanh phdn cdc san phdm chdy theo (2.4) + (2.6):
Vo, = 0,01866 (64,34 + 0,375 . 0,38) = 1,20 m*/kg
Vo= 0.111. 3,45 +0,0124 . 12,0 + 0,0161 . 6,417 = 0,64 m*/kg;
V“Nz =0,79.6,417+ 0,008 . 1,53 = 5,08 m’/kg.

Thé tich téng cha cdc san phdm chdy theo (2.7):
V% =1,20 + 0,64 + 5,08 = 6,92 m’/kg
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Vi du 2.5. Xdc dinh thé tich va cdc phan thé tich cila cdc khi ba nguyén tir,
trong san phdm chdy vi cita hoi nude khi dot than nau Matxcova (phu luc, bang
P1, nhién litu s& 10) v6i hé s6 du khong khi a = 1,20, néu d¢ 4m cha né tang
16 40,0%7?

Bai gidi: Thanh ph4n nguyén 16 cha than nau nhu sau: W* = 32,0%: A" =
28.6%; 8" = 2,7%; C° =26,0%; H" =2,1%; N* = 0,4%; O" = 8,2%.

Hé s6& chuyén déi sang do 4m lam viéc méi:

- WP ]
K ="05- W, = 00 -4302% = 0,882

Tuong ng vdi né AP, = 28,6 . 0,882 = 25,24%; 8", =2,7 . 0,882 = 2,38%;
CP, = 26,0 . 0,882 = 22,94%; H", = 2,1 . 0,882 = 1,85%; N’ = 0,4 . 0,882 =
0,35%; O™, = 8,2 . 0,882 = 7,24%.

Kiém tra thinh phin nguyén t6 tinh dyoc:
2524 + 2,38 +22.94 + 1,85+ 0,35+ 7,24 + 40,0 = 100,0%
Cic thé tich khong khi va cdc sin phdm chdy d6i v6i nhién liéu ban ddu:
VO = 2,68 m*/kg; Vo, = 0,50 mkg; V', =2,12 m’/kg;
Voo = 0,69 m¥kg: V', = 3,31 m'/kg.
- () he s6 du khong khi o = 1,2, thé tich cdc khi tinh theo (2.15):
V. =331+ 1,0161 (1,20 - 1,0)2,68 = 3,85 m'/kg
Thé tich hoi nudc theo (2.14):
Vo =069+ 0.,0161(1,20 — 1,0)2,68 = 0,70 m’/kg
Phan thé tich cdc khi ba nguyén ti vi hoi nudc tinh theo (2.19) va (2.20):
Ipo, = 0,50/3,85=0,13; r4,0= 0,70/3,85=0,182
Ta xéc dinh thé tich khong khi va cc san phdm chdy d6i vdi than ¢6 ¢ dm
WP, = 40,0%.
Luong khong khi kho 1y thuyét theo (2.1):
VO, = 0,0889 (22,94 + 0,375 .2,38) +0,265.1,85- 0,0333.7,24
=237 m'/kg.
Thé tich 1y thuyét clia cdc san phdm chdy d6i v6i thanh phin mdi cia nhien
liéu theo (2.4) + (2.7):
Vio, = 0,01866(22,94 + 0,375 .2,38) = 0,44 m'/kg:
VUHZO =0,111. 1,85+ 0,0124 . 40,0 +0,0161 .2,37=0,74 m’/kg;
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Vo, = 0,79 2,37 + 0,008 . 0,35 = 1,88 m’/kg.
V® =0,44 + 0,74 + 1,88 = 3,06 m’/kg;
-0 hé 56 du khong khi o = 1,2 ta tim dugc thé tich cdc khi theo (2.15):
V,=3,06 + 1,0161 (1,2 - 1,0) 2,37 = 3,54 m*/kg;
va hoi nude theo (2.14):
Vo =074 +0,0161(1,2 - 1,0) 2,37 = 0,75 m’/kg;
Ta xdc dinh cdc phan thé tich khi ba nguyen tir va hoi nuéc:
Tro, = 0,44/3,54 = 0,124, rno =0,75/3,54 = 0,212
Nhu vay, do giam nhiét tri chdy, thé tich toan phan cia cdc khi khi tang do

4m ctia nhién liéu s& giam thé tich v phan thé tich cdc khi ba nguyén i gidm,
con clia hoi nudce tang.

Vi du 2.6. Hiy xdc dinh hé s6 du khong khi trong cic san phdm chdy khi
dét than Ekibaxtuzxki (phu lue, bang P1, nhién lieu s6 9), néu biét ring ham
lugng oxy trong dudng khéi bing 3,5%; ham lugng cdc khi ba nguyén tir 1a
14,17%.

Bai gidi: He s6 du khong khi trong dudng khéi & néng d6 oxy da cho duoc
xdc dinh theo cong thic:

21
%=21-10y

& day: [O,] — ham lugng oxy trong sian phdm chdy, %.

G ham luong RO, di bigk trong dong khéi, gid tri « duge xdc dinh theo
coéng thifc:

o = [RO,]™/RO,

& day: [RO,]1™ - ham lugng cyc dai cha cdc khi ba nguyén tlr trong san phdm
chdy nhién liéu & o = 1,0.

1. Ta x4c dinh hé s6 du khong khi theo oxy:

a=21/(21-3,5)=1,20

2. Ta xdc dinh hé s6 du khong khi theo [RO,}. Tuong tng vdi bang P3 cia
phu luc d6i véi than Ekibaxtuzxki (phu luc, nhién liéu s& 9) ham lugng cuc dai
Vi, = 0,84 m¥/kg, thé tich 1y thuy&t cia khéi V°, = 4,94 m’/kg, & ty s6 phén
tram [RO,)™ = (Vy,/V") . 100 = (0,84/4,94).100 = 17,00%. Khi d6, o =
17,0/14,17 = 1,20.
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Vi du 2.7. D6i véi than Kuznhexki méc CC (vi du 2.4), hdy xdc dinh ty
trong san phidm chdy & nhiét d6 8, = 850°C va hé s6 du khong khi o = 1,2, cling
nhu néng 40 tro w, , khi ti 1¢ tro bing o, = 0,95.

Bai gidi: Thé tich t8ng cha san phdm chdy & cdc diéu kién tiéu chudn V°, =
6,92 m'/kg: |

V,=6,92 + 1,0161 (1,2 - 1,0).6,42 = 8,2 m*/kg.
& day V° = 6,42 m’/kg (xem vi du 2.1).

Khéi long san phdm chdy cho 1 kg nhién liéu theo (2.16):

11,4
G =1 —E’O—i- 1,306 . 1,2. 6,42 = 10,94 kg/kg

T§ kh6i khéi & dién kien tien chudn (0°C vi 760 mmHg) bing:
P’ = G/V, = 10,94/8,2 = 1,33 kg/m*
Ty trong khéi & diéu kién thye:

) b 4 3

pPr=p
Nédng do tinh todn ciha tro trong khéi duoge tinh theo (2.21):

11,4 < 0,95 3
- —'—'9,8910 k
100x 10,94 g/ke

Vi du 2.8, Hiy xdc dinh céc kich thude dudmg din khdéi thai sau 10 hoi d6t
mazut ¢é luu huynh (phu luc, bang P1, nhién lidu s§ 9). Tiéu hao ddu mazut B,
= 8,3 kg/s, nhiét d¢ khéi thai 8, = 150°C & h¢ s6 du khéng khi o, = 1,18. Loy
t6c do khéi thai w, = 10 m/s, ty 1& cdc canh dudng khéi 1:4, s6 lugng duimg
khéi: 2.

Bai gidi: 1. Ta xdc dinh thé tich sin phim chdy theo c6ng thifc (2.15) cho
1 kg nhien lidu:

V,=11,27+1,0161 (1,18 — 1)10,45 = 13,18 m*/kg.

2. Lwu lugng khéi thai:

21

V.= V,BMQ"‘%= 13,18 . 8,3 %: 169,5 m’fs

3. Tiét dién cin thiét cia mot dudng khéi:
V. 1695
=5o= > = 8,475 m?
FTIW 2%10 "
4. Céc kich thuge dai ctia dudng khéi twong ting véi ty s6 clia cic canh 1:4.
Ta ldy chiéu rong dudng khdéi b = 4h. Khi do tiét dién clia dudng khéi F,=h.b =
4h?. Vayh =+F/4 =/8,475/4 = 1,45m; b=4. 1,45 = 5,80 m.
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BAI TAP

Bai 2.4. Hiy xdc dinh thé tich khéi sau bo qué nhiét 1én hon thé tich khéng
khi di qua voi dot 16 hoi bao nhigu 14n, néu hé s6 du khong khi sau bubng dét
1,20, d9 lot hit khéng khi trong budng d6t 0,05, trong hé thdng bot than 0,04 v
d¢ lot khong khi & b6 qud nhiét 0,03. Nhién liéu 12 sin phim cong nghiép cla
than dd médc G (phy luc, bang Pi, nhién liéu s 7).

Bai 2.5. Hay xc dinh thanh phin sin phdm chdy trong khéi thai (V e,
Vs V%00 V. V,) khi d6t than d4 Donhexki mac D (phu luc, bang P1, nhién
liéu s6 15) & o = 1 va he s6 du khong khi trong khéi thii a,, = 1,35.

Bai 2.6. Thanh phdn san phdm chdy thay déi thé& ndo trong khéi thai (s6
liéu xem vi du (2.5)), Khi thay d6i WP tir 13 t6i 18 va 23%7

Bai 2.7. Ty s6 cdc thé tich khong khi qua vdi d6t va san phidm chdy sau bo
qué nhiét d6i véi cdc diéu kién bai 2.4 khi 15 hoi 1Am viéc & 4p sust duong?

Bai 2.8. Hay xdc dinh th€ tich 1y thuyét chia khong khi va san phdm chiy &
s¢ d6 sdy hé than niu Nazarovxki (phu luc, bang P1, nhién lieu s6 15) 14y do
4m bot than 15,0%.

Bai 2.9. Hay xdc dinh tiét dién dudng éng khong khi néng cdn thi&t & nhiét
do 300°C, dp suft du trong dudmg khdéi 3000 Pa d6i véi 10 hoi d6t than
Nheriungrixki (phu fuc, bang PI, nhién liéu s6 16) & Ivu luong 23,8 kg/s. Khi
gidi bai todn 14y t6c d¢ khong khi 15 m/s, s6 lugng dudng khét 1a 2, hinh dang
tron (phuong 4n 1) va hinh chit nhat véi ty 1& cdc canh 2:1 (phwong 4n 2); 14y ty
s§ thé tich khong khi so véi lugng 1y thuyét cén thi&t B = 1,16 va 4p sudt khi
quyén 750 mmHg (99990 Pa).

Bai 2.10. Hay x4dc dinh thé tich khong khi cdn cho sy chdy va thé tich san
phim chdy trong buéng d6t “hi d6t di phién Estonxki (phu lyc, bang Pl1, nhién
liéu s6 17). He s6 du khong khi trong budng dét 18y « = 1,3; phuang phép dét
chdy trong khéng gian. '

Bai 2.11. Thé tich va phan thé tich cia khi ba nguyén tir va hoi nuée thay
d8i thé ndo, néu khi d6t than Trepiabinxki (phu iuc bang P1, nhién liéu s6 12),
vdi he s6 du khong khf tang tir 1,2 t4i 1,3?

2.3. ENTANPI CUA KHONG KHf VA SAN PHAM CHAY

Entanpi cha thé tich khong khi c4n thiét va san phdm chdy (kJ/kg) & nhiét
d6 tinh todn 9:
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H'% = V® (c8),; (2.23)
Hor = VRU; (Cs)coz + VﬂNz(CS)N; + VUHQO(CS)Hzo (2.24)

& day (€8)caz, (€9)n2, (€9)430 - entanpi cha 1 m’ khong khi 4m, dioxit cacbon,
nito, hoi nuéc & nhiet d6 8, kJ/m’; xdc dinh theo bang P5 cla phu luc.

Entanpi clia san phfm chdy & hé s§ du khong khi a > 1:
H=H +(x-1)Hs+H, (2.25)
& day H,, - entanpi cha tro (kJ/kg):

AP
Hzl = (CS)zI ﬁ ay

& day: o,y - phdn tro ciia nhién liéu do cdc sin phdm chdy mang di.

H

(c$), - entanpi cha 1 kg tro & nhiét d6 9, kJ/kg, duge xdc dinh theo bang
P35 cita phu luc.

Khi gid tri quy din ciia tro bay ra khoi bubng d6t o,,A® < 1,4, ¢6 thé bd
qua gia tri H,,.

Entanpi cdc khéi khi ¢6 tdi tudn hoan khéi:

H, ;= H+rH g (2.26)

& day H, va H, . - entanpi cla khéi cha dong chinh va khi tusn hoan kin, duge
xéc dinh & cdc nhiét d6 trong tiét dién tinh todn cla dudng khéi.

Vi du 2.9. Hiy xdc dinh entanpi ciia san phdm chdy & cic diém sau: & diém
(6 9 = 1700°C, o = 1,1), va trudc b qui nhiét trung gian (9°,, = 850°C, o =
1,16). Khi c6 tai tuéin hoan khéi 4y nhiét d¢ & vj ui trich khéi cho téi tudn hoan

8, = 390°C: 0p, = 1,2; 1,, = 0,15; nhién li¢u d6t 13 ddu mazut (phy luc, bang
P1, nhign liéu s§ 19).

Bai gidi: Theo cic bang P3 clia phu luc, ta tim dugc cdc entanpi Iy thuyet
cha khéi va khong khi d6i v6i nhien liéu di cho & cdc nhiét d§ khéi 1700°C,
850°C va 390°C.

Theo cong thitc (2.25), entanpi clia khoi & hé s6 du khong khi o > 1 bing:
-doa=1,1vad=1700°C:

H = 31522,5 + (1,1 - 1) 26814 = 34204 k)/kg;
-da=1,16va 8 =850C:

H, = 14595 + (1,16 — 1) 12609,5 = 16163 kJ/kg:
-go=1,20va 8 =390"C:
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H, = 63063 + (1,20 — 1)5512,2 = 7405 kJ/kg;
Céc entanpi cia khéi & céc di€m 1a tim theo céng thitc (2.26):
- 0 bubng dét:

H, ,, = 34204 + 0,15 .7405 = 35315 kl/kg;
- trong dudng khéi trudc bo qud nhiét trung gian:

H,, = 16613 + 0,15 . 7405 = 17724 kJ/kg;

Vi duy 2.10. Tinh entanpi ciia sin phdm chdy cta than Ekibaxtuzxki (phu
luc, bang P1, nhién li¢u s6 9) cho 1 kg nhién liéu va trong mét don vi thdi gian
& nhigt d6 1250°C, a = 1,20, néu do 4m cia né tang ar 6,5 16i 14,0%, cdn 4o tro
tlr 36,9 t6i 45,0%"?

Khi giai 18y «,, theo bang P7, titu hao nhién lidn géc 25 kg/s, hidu suat 1o
hoi giam khi ting d6 &m va d6 tro téi 0,5% (tir 92 tdi 91,5%), tiéu hao nhién
li¢u ty 1& nghich v6i su thay déi nhiét trj thap.

Bai gidi: Thanh phdn nguyen (6 cia than Ekibaxtuzxki (phu luc, bang PI,
nhién liéu s6 9) nhu sau: WP = 6,5%, A’ = 36,9%, S’ = 0,7%, C° = 44,8%, H" =
3,0%, NP = 0,8%, OF = 7,3%. Nhiét tri thdp 17380 kJ/kg.

Chuyén ddi thanh phdn nguyén (6 theo dé 4m lam viéc mdi W7, = 14,0% va
dd tro lam viée méi AT, = 45,0% thuce hién nhd nhan ti:

100 - 14.0 - 450
K:=7100-65-369 =0.724

Thanh phin nguyén t6 mdi nhu sau: $, = 0,50%, C?, = 32,45%, H?, =
2,15%, NP, = 0,60%; OF = 5,3%, A®, = 45,0%, W", = 14,0%.
Nhiét tri thdp mdi:
Q% = (17380 + 25,1 . 6,5)0,724 - 25,1 . 14,0 = 12350 kJ/kg.

1. Xéc dinh entanpi d6i vdi nhién liéu ban ddu. Theo bang P3 va PS5 cla
phu luc, déi véi nhién liéu ban ddu ta tim entanpi 1y thuyét cla khéi va khéng
khi & 8 = 1250°C va entanpi cia tro. H®, = 9888 ki/kg, H; = 8360 kJ/kg; H,, =
1283 kl/kg.

& he 6 du khong khi o = 1,20, theo (2.25):

H, = 9888 + (1,20 - 1) 8360 + 1283 100 0,95 = 12010 kJ/kg.

2. Xac dinh entanpi cha san phdm chdy d6i v6i than Ekibaxtuzxki véi
WP, = 14,0% va A®, = 45,0%. Tuong tng v6i thinh phdn nguyén t6 mdi ta xéc

21



dinh th€ tich Iy thuyét khéng khi va khéi (xem bai 2.1)): V° = 3,32 m'/kg;
Vioy = 0,61 m*/kg: Vo = 0,47 m’/kg; V', = 2,63 m’/kg.
Céc entanpi 1¢ thuyét cha cdc khi va khong khi theo (2.23) va (2.24) ¢ 8 =
1250°C:
H°, = 1833.8 . 3,32 = 6088,0 ki/kg;
H°, = 2846,7. 0,61 + 1774,95 . 2,63 + 2238,0 . 0,47 = 7456 kJ/kg.
Ciéc gia tri (€3)g, (€S (€F)nar (€9)i20 14y theo cdc bang PS5 cla phu luc.
& he s6 du khong khi o = 1,20, entanpi ciia khéi tinh theo (2.25):

45,0
H,=7456+ (1,20 - 1) 6088,0 + 1283—1566 0,95 = 9222 kl/kg.

3. Ta xdc dinh tiéu hao nhién liéu mdi (gilt nguyén coOng sudt nhiét cia 1o
hot):
P
B, = B, QhiMkr _ 25 17380 0,92 _ 35.37 kg/s
Q% 12350% 0,915

Su thay déi entanpi cuia khéi cho 1 kg nhién liéu chdy:

H,/H,, = 12010/9222 = 1,30
Su thay ddi entanpi clia dong khéi theo mot don vi thoi gian:

B/H,; _ 250x12010

B,H,, 3537x9222

=0,92

Vi du 2.11. Than nau Nazarovxki (phu luc, bang P1, nhién ligu s& 15) dot &
trang thi voi thai xi kho & a; = 1,2, 8 ¢ = 1200°C. Nhiét ¢ sin phim chdy
thay déi nhu thé nio & ddu ra tir budng dot, néu o phén trén cla budng dét cé
c&p khéi tdi tudn hoan? He s6 tdi tudn hodn r = 0,15, nhié¢t d¢ khéi tdi tudn hodn
kin 8, = 390°C; o, =1,25.

Bai gidi: 1. X4c dinh, theo bang P3 clia phu luc, entanpi clia khéi va khong
khi & cac nhiet d6 1200 va 390°C.

-&8, = 1200°C:

H°, = 8540 kJ/kg; H'5 = 6351 kl/kg;
- & 8, = 390°C:
H°, = 2506 kl/kg; H, = 1910 kJ/kg;
2. Xdc dinh entanpi chia khéi ¢ § = 1200°C va 390°C theo (2.25):
~58=1200Cvaa=1.2
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H, = 9816 kJ/kg
-39 =390Cvaa=1,25:
H, = 2983 kl/kg
3. Xdc dinh entanpi clia khéi & diém tron khdéi theo (2.26):
H,,, = 9816 + 0,15 . 2983 = 10263 kl/kg
Heé s6 du khong khi ctia khéi & diém pha tron khéi:
Qe = O + (O = atp)r = 1,2 + (1,25 - 1,2) 0,15 = 1,207,
4. Xdc dinh nhi¢t do khéi sau vi ui tdi tudn hoan khéi. Mudn vay, tim

entanpi hén hop, & aqy = 1,207, rong khoang nhiét d6 1200 — 1000°C theo
cong thic:

H oy =[H + (Otom — 1)HOB] (1+1)
-6 1200°C;
H, o = [8546 + (1,207 - 1)6351] (1 + 0,15) = 11343 kl/kg
- & 1000°C:; |
H, o = [6970 + (1,207 - 1) 5206] (1 + 0,15) = 9258 kl/kg.
Biéng noi suy tinh dugc nhiét do khéi & ddu ra buéng d6t, sau diém t4i tudn
hoan khéi:

9= 1200 - 220021000 ) a0s 10063 = 1096.4°C
11343 - 9258

Do d6 nhiét d¢ c4c khi sau budng d6t giam xubng t6i
AS' = 1200 - 1096,4 = 103,6°C

Vi du 2.12. Entanpi cla khéi thai khi d6t chdy khi tu nhién (phu luc, bang
PL, nhi¢n ligu s§ 5) thay déi bao nhiéu, néu he s6 du khong khi sau budng dét
gidm tr 1,10 t6i 1,05. Ldy cdc d¢ lot khong khi Aa,,. = 0,15, nhiét do khdi thai
120°C.

Bai gidi: Tuong \ing v6i 56 liéu dd cho, hé s6 du khong khi trong khéi thai
gIAM 1 &y, = Gy + Aty = 1,10 + 0,15 = 1,25 t6i gy = 1,20.

Theo bang P4 & 8 = 200°C entanpi cila lugng khong Kkhi 1y thuyé&t va coa
san phdm chdy d6i v6i nhien lien dd cho bing Hgq, = 2566 kJ/m’ H 00 =
3010 kJ/m®.

1. Xdc dinh entanpi cia khéi & o, = 1,25 va & nhiét do 200°C:

Hooo = Hoo+ (@ = 1) Hoy00 = 3010 4 (1,25 — 1) 2566 = 365135 kJ/m’
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- & nhiet do khéi thai 120°C:
Hozo = Hozoo 122 — 36515122 221909 KJ/m?’
200 200
2. Entanpi cia khéi & o, = 1,20 va & nhiét d6 200°C:
H,.g = 3010 + (1,20 - 1) 2566 = 3523,2 kJ/m’
_ & nhiét do khéi thai 120 °C:

H, 5 = 35232 120 =2113,9kJ/m*
200

Do 46, su giam hé s6 du khong khi sau buéng dét t6i Ac = 0,05 lam giam
entanpi ciia khéi thai t6i 77 kJ/m® (vao ¢§ 3,5%).

BAI TAP

Bai 2.12. Hiy xdc dinh entanpi clia thé tich khong khi cédn thiét theo ty
thuyét khi d6t chdy 1 kg than ALl (phu luc, bang Pt, nhiéu liéu s 15) va 1 kg
than nau Nazarovxki (phu luc bang P1, nhién liéu s6 15) & nhiét do 350°C va so
sanh chiing, déng thdi so véi ty s6 nhiét tri chdy cia cic nhién liéu nay.

Bai 2.13. Entanpi cdc san phdm chdy ciia khéi thai khi d6t than Angrenxki
(phu luc, bang P1, nhién liéu s& 13) thay d4i thé nao, néu d6 &m cita né tang tir
34,5 161 45%. Nhiét do khdi thai 1y bang 160°C, a,, = 1,4.

Bai 2.14. Entanpi cha san phdm chdy thay d6i thé nao & ddu ra budng
dét khi d6t than ndu Nazaroxki (phu luc, bang P1, nhién liéu s6 15), n€u so
dé say kin déi sang so d6 sy hd v6i do 4m WP = 13%. Cho rang: 8”1 = 1100°C,
o = 1,20.

Bai 2.15. Entanpi va nhiét do khéi thay déi bao nhiéu & budng quat cta 1o
hoi c¢6 do lot khong khi Act,, = 0,1 & .5 = 20°C. L&y h¢ s§ du khong khi ¢
budng quat o’,, = 1,13, nhiét d6 khéi 850°C, nhién liéu 12 than Ekibaxtuzki
(phu luc, bang P1, nhién lidu s§ 9).
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Chuong 3
CAN BANG NHIET VA HIEU SUAT CUA LO HOI

3.1. CAN BANG NHIET CUA LO HOI

Can bing nhiét ciia 1 hoi duge xdc dinh bing biéu thirc:
Q%= Qo + Qix + Qo — Qe+ Qup =
= QoL + Q3+ Q4 + Qs + Q4 + Hy, (3.1)
& day: QFy - nhigt tri tir thip 1am viéc (kJ/kg); Qppuy - nhiét khong khi say néng
tlr bén ngoai 10 hoi (kJ/kg) béng Qg pam = B' (H%, - H', 2); B - ty s6 luong khong
khi & dau vao Id hoi va cia khong khi lanh (kJ/Kg) ; Q. - nhiét vat 1¢ nhién liéu
(kJ/kg) bing tich nhiét dung riéng c., v6i nhiét 46 clia nhién liéu t,, , (¢ duoc
14y theo bang P6 cla phu luc); Qg - nhiét mang vio 1o hoi khi diing hoi nude
phun suong mazut (kJ/kg) Qo = Go (he — 2512); Gg V& he - luu lugng va entanpi
hoi phun swong mazut trong cdc voi diu (kg/kg) va (kl/kg); Q, - nhiét lugng tieu
hao d€ phan huy cacbonat cdc dd phi€n (kJ/kg); Q, = 40,6 (CO,); Q, 5 - nhiét
lugng cia khong khi lanh tng véi thé tich khéi thai (kJ/kg); Q. = o, H', 5 0y,
— h¢ s6 du khong khi ciia khdi thai; Qyo. - lvgng nhiét hdp thu hitu ich cia méi
chdt lam viéc ctia 15 hoi (kI/kg) ; Q; + Q4 - tdn thét nhiét, tvong ung 1a do
khong chdy hét vé hod hoc va co khi, cho 1am mét bén ngoai, va nhiét thii xi
(tro) (kJ/kg), H,, - entanpi ciia khéi thai kl/kg.
Khi cAn bang nhiét 15 hoi, ta dinh nghia nhiét lugng tinh todn clia nhién liéu di
vao buéng d6t gébm nhiét tri chdy cia nhién liéu va tit ¢a ¢dc nguén nhiét phu:

QP = Q% + Qapm + Que + Qo+ Q, (3.2)
KEi d6t khi, cdc thanh phin cin bang nhiét 14y cho I m' nhién liéu khi.
Luong nhiét hdp thu hitu ich 10 hoi, kJ/kg:

Qnow = Qnk/B (3.3)

& diy: B - tiéu hao nhién liéu, kg/s; Qux - nhiét luong do moi chat lam viec hap
thu trong 1o hoi k)/s:

QN.K = Dnc (hm: - hnB) + an (h' - hn.B) +
+ Dn.m: (h"n.ne - hln.ne) + DH.N (h“ - hn.B) (333)
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D,. - nang suit hoi caa 16 hoi, kg/s; h,. , h,z, h', h" - entanpi tuong ting caa hoi
qud nhiét, nudc clp, nudc xa va cla hoi bao hod, (kifkg); D,,. - lvu lugng hoi
qud nhi¢t trung gian, kg/s; W', ., h", . - entanpi cla hoi truéc va sau bo qud
nhiét trung gian, ki/kg ; D,, - leu lugng nuéc cho xa, kg/fs; Dy - luu lugng hoi
bdo hoa, kg/s.
Khi ¢6 phun nudc vio bo qua nhiét trung gian dé didu chinh qud nhiét hoi
cong thic (3.3a) cd dang:
Qnk = (Dype = Dpnp) (h750c — Bl pe) +
Dy ("5 ne = Bpgp) + Dy (B, - hyg) + Dy, (W' — by ) (3.5
& day Dy, va hg,, - lru lugng nwéce phun vao b qué nhiét trung gian, kg/s va
entanpi cia né, ki/kg.
Vi du 3.1. Hiy lap can bang nhiét cia 19 hoi kiéu bao hoi véi ning sust hoi
186,11 kg/s, c6 cdc théng s6 hoi sau day:

Nhiét d6 hoi qué nhiét 545/545°C

Nhigt do nudc cdp 250°C

Ap suft hoi méi & ddu ra 13,7 MPa

Ap suft nudc cap 16,2 MPa

Luvu lugng hoi qud nhiét trung gian 163,89 kg/s
- Nhi¢t d6 hoi & ddu vao bo qud nhiét trung gian  333°C

Ap suft hoi sau bo qué nhiét trung gian 2,44 MPa

Ap susit hoi & ddu vao bo qud nhiét trung gian 2,66 MPa

Nhién liéu 12 than Berezovxki: Q,° = 21,298 kJ/kg va d6 &m W* = 13,0%

Khi ti€n hanh cdc tinh todn, cho rdng nhiét d6 khong khi trude 16 hoi va sau
cdc by sdy khong khi bing hoi (calorife) t, 5 = 30°C (H’, 5 = 223,6 kl/kg v
k0 = 55°C (H” o = 409,9 kl/kg).

He s6 du khéng khi & ddu vao bo sdy B = 1,198, nhiét d6 cha nhién liéu sau
khi sdy 85°C, nhiét d0 khéi thai 120°C, H,, = 1256,0 kJ/kg, nhiét d6 khéi trich
di sdy 386°C (H,, = 4001,3 kl/kg, ti 1¢ trich khéi cho sdy 0,34, ti 1¢ tro bay
a,, = 0,5, & 40 tro A® = 4,8%, nhiét do cha xi t,, = 1430°C, (¢9),.. = 1637,0
kJ/kg: he s6 du khong khi & cdc khéi thai 1,231, khong c6 phun nuéc 1am mat
hoi vao bd qué nhiét trung gian.

Bai gidi:

1. Xdc dinh lurong nhiét do méi chat lam viéc hdp thu trong 16 hoi: entanpi
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clia hoi qué nhiét va cha nuéc cdp & cic nhiet d6 di cho va & céc dp sudt da cho
18y theo cic bang nhiét dong hoc cia nude v hoi nude: h,, = 3,449,1 kl/kg;
h, s = 1086,5 kJ/kg. Entanpi cia hoi trudc va sau b6 qu4 nhiét trung gian h',,, =
3083,6 kJ/kg ; h”, .. = 3563,0 kl/kg. Khi d6 Qyi = 186,11 (3449,1 — 1086,5) +
163,89 (3563,0 — 3083,6) = 518270 kJ/s. Lugng xa tir bao hoi khong ding ké,
nho hon 0,5% va ¢é thé bd qua nhiét cla né.

2. Xéc dinh nhiét tinh todn clia nhi¢n liéu theo (3.2). Cdc ngudn nhiét phu la:
Qpunv = 1,198 (409,9 — 223,6) = 223,2 kl/kg
Nhiét dung ciia nhién liéu tim theo biéu thic;

_ WP ¢ 100-WP
C.x=4,1868 100+Cm 00

0 day ¢« - nhiét dung ciia nhién li¢u kho duge xdc dinh theo bang P6 ciia phu luc:

13 100-13
Cix = 4,1868 m + 1‘2309 100

=1615 kIf(kg.X)

Téng két lai:
Q% =21298 +223,2 + 1,615 x 85=21658 k)/kg
3. Tuong ting v6i bang P7 ta ¢6 cdc tdn that nhiét Q, + Qs; q, = 0,0;

qe = 0.3%; g5 = 0,3%. Khi d6 Q, = 0; Q, = Q",q/100 = 21658 x 0,3/100 = 65,0
kJ/kg; Qs = QF, qs /100 = 21658 x 0,3/100 = 65,0 kJ/kg.

4. Xac dinh cdc t6n th4t nhiét do khéi thai mang di. Bdi vi ta sit dung so dé
sfy nhién lieu h& nén céc tén that duge cong tir nhiét khoi thai ra khoi 16 hoi va
nhiét lugng khéi trich cho sdy:

Q= Hy, (1 = Tor) + Hora Tora
Q; =1256,0 (1 - 0,34) + 4001,3 x 0,34 = 21894 kJ/kg

5. Céc t8n that nhiét vat 1§ ciia xi (xem muc 3.2):

_ 0,5%1637,0x 4,38
Q= 100

6. Nhiét cia khong khi lanh:
Q.5 = 1,231 x 223,6 = 275,0 kJ/kg

Vi vy tuong Gng v6i déng thirc (3.1) phuong trinh can bing nhiét ¢6 dang:
518270

=78,6 kl/kg

21658 +275,0 =

+0+650+650+78,6+21894

7. Luong tieu hao nhién lién: B = 518270/(21933 — 2398) = 26,5 kg/s.
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Vi du 3.2. Hiy x4c dinh nhiét tinh todn clia nhién liéu 16ng thay déi bao
nhiéu khi tang nhiét do sy khong khi so bo trong bo siy tir 40 tdi 100°C. Ty s6
lugng khong khi ¢ ddu vao 16 hoi so véi 1y thuyét B' = 1,18; entanpi cia khong
khf cin thi€t theo 1y thuyét & 100°C 1a H”, , = 1390 k)/kg.

Bai gidi: Tt 3.2 suy ra ring:
Qppz - Qppl = Qpaam2 — Queanm 1t = AQpaum
Trong khi d6:
AQpmm = (Hﬂ'm— HO;_B) - P (Hﬂ'Bl - HOX.B) =p (Hﬂlsz— Hom)
Entanpi clia khéng khi cdn thiét theo 1y thuyét & 40°C bing:
H", = 1390 x 0,4 = 556 kI/kg
Do d6 su thay d8i nhiét tinh todn clia nhién liéu bing:
Q% — QF, = 1,18 (1390 — 556) = 984 kl/kg.

Vi du 3.3. Hiy xdc dinh nhiét tinh todn cila ddu mazut thay d4di th€ nao khi
tang d6 gia nhiét cha no tlf 1,4, = 80°C 16i t.5, = 150°C.

Bai gidi: Tuong ty vi du 3.2, AQF, = Qs — Qury- Nhiét ciia ddu mazut di
vao voi dét:

Quz = Cux i
& day nhiet dung ctia mazut theo bang P6 clia phu luc duge xdc dinh theo cong
thiic:

Cen = 1,737 + 0,00251 t,,

Khi dé: AQP, = 1,737 (150 - 80) + 0,00251 (150° — 80%) = 162,1 kJ/kg

O gid tri Q% = 39.10° kJ/kg phdn AQ®, bing 0,00415, hay 0,415%.

Vi du 3.4. Hiy xdc dinh nhiét tinh todn clia mazut thay d6i bao nhiéu khi
sir dung hoi dé€ phun suong mazut véi lugng 0,15 kg hoi cho 1 kg mazut. Lay dp
suat cua haoi 1,6 MPa, nhiét do cla hoi 300°C.

Bai gidi: Sy thay déi nhiét tinh todn ciia mazut :

AQ", = Qo = Go (he - 2512)

3 p = 1,6 MPa va t = 300°C, he = 3036 kJ/kg.

Khi d6 AQP, = 0,15 (3036 — 2512) = 78,6 kl/kg.

Vi du 3.5. Hiy xdc dinh tiéu hao nhién litu & 1 hoi kiéu bao hai thay déi
bao nhiéu khi tdng lugng xa bao hoi téi 2,5% va vin gilf nguyén nang sudt clia
15 hoi. Céc thong s6 clia hoi va nudc, ké ca luu lugng cha chiing 14y & vi du 3.1.
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Bai gidi: Khi khong ¢6 x4 Q.. = Q,.x. /B, = 518270/26,5 = 19,557 kl/kg
khi tiéu hao nhién liéu B, = 26,5 kg/s. Khi ¢6 X4, cdc tdn thit nhiét do nudc x4
bing Q,, = D,, (h' — h, p). G ap sudt bao hot 15,4 MPa; h' = 1627,6 kJ/kg.

Tuwong tng v&i cong thiic (3.3a) khi théi 2,5%:

Q.x2 = 186,11 (3440,1 — 1086.,5) + 163,89 (3563,0 — 3086,6)

+ 186,11 %(1627,6—1086,5) = 520790 kl/s

Tiéu hao nhi¢n liéu B, = 520790/19557 .4 = 26,63 kg/s

D¢ 1ang tiéu hao nhién liéu AB/B, = (26,63 — 26,5)/26,5 = 0,00486 hay
0,486%.

Vi du 3.6. Hay xac dinh nhiét tinh todn clia d4 than Extonxlanhex (phu luc,
bang P1, nhién liéu s6 17) & nhiét d6 nhién lieu 20°C, khéng khi lanh 30°C,
nhiét d6 gia nhiét so bd khong khi t'y = 50°C, ty s6 luong khoéng khi & ddu vao
bo sdy khéng khi véi legng khong khi cdn thiét theo 1¥ thuyét ' = 1,35 va so d6
54y nhién liéu kin.

Bai gidi: Tuong \ing véi bang P1 cla phy luc, nhiét tri thdp cla than phién
Extonxlanhex 9000 kJ/kg. Theo bang P3 cta phu luc:

H’, 5 = 96,15 kl/kg: H ;= 160,25 kI/kg

1. Xdc dinh nhi¢t gia nhi¢t khéng khi:
Qaeum = 1,35 (160,25 — 96,15) = 86,5 kl/kg

2. Xac dinh nhiét vat ly cla nhién liéu theo bang P6 cia phu luc:
cer = 1,0636 kJ/(kg.K)

. 12,0 100 - 12,0
€= 200 41868 + 1,0636 ———= —1 438 kJ
Cher = 5y 41868+ 10636 — /kg

Q.x = 1,438 x 20 = 28,8 kl/kg.
3. X4c dinh cdc t6n thit nhiét tir phan huy cacbonat
Theo bang P1 cla phu lyc d6i v4i than Extonxlanhex, (CO,)§ = 16,7%,

Khidé: Q=406 x 16,7 =678 kl/kg
BAI TAP

Bai 3.1. Hiy xdc dinh nhiét tinh todn cia than Donhexki mac G (phu luc,
bang P1, nhién liéu s6 2) & nhiét do khéng khi lanh 30°C, nhiét do gia nhiét so
b6 khong khi 50°C. Ty s6 lugng khong khi & ddu vio 10 hoi so vdi lugng cén thit
theo 1y thuyét ' = 1,35, so d6 sy nhién liéu kin, bo qua nhiét vat Iy clia nhién liéu.

29



Bai 3.2. Nhiét lugng Q} than nau clia mé Treliabinxki (phu luc, bang P1,

nhién liéu s6 12) thay déi bao nhiéu khi thay déi nhiét d¢ sy so bd khong khi
tir 40 dén 80°C. Khi giai bai todn 14y B' = 1,22.

Bai 3.3. Hiy xdc dinh nhiét hip thy cia 16 hoi Q",,, khi c6 trich hot cho
nhu cdu tur ding. Tiéu hao hoi cho nhu cdu ty ding 14y tir b6 qud nhiét trung
gian v6i luong 40 kg/s, 6 cdc thong s6 t,, = 45°C, p = 2,55 MPa. LAy céc thong
s6 va c¢dc lru lugng hoi méi theo vi du 3.1, khi d6 luu luong hoi & ddu vio bo
qud nhiét trung gian tang tir 163,9 dén 203,9 kg/s. '

Bai 3.4. Hay x4c dinh nhiét tinh todn cla than bin (phu lyc, bang P1, nhién
liéu s6 18), va entanpi cta khéi thai khi thay déi d¢ 4m W* tir 50 t6i 40%. LAay
nhiét dé khong khi lanh 30°C, gia nhiét so bd khong khi & ddu vio b sdy khong
khi 50°C, ty s6 luu lugng khong khi & ddu vao bo sdy khong khi so véi lugng
khong khi cdn thiét theo 1y thuyét B’ = 1,25. H¢ s6 du khong khi sau 1d o, =
1,40, nhié¢t 4o khéi thai 9,, = 150°C, nhiét do nhien ligu 14y bing 20°C.

3.2. XAC PINH HIEU SUAT LO HOI
Hiéu sudt ciia 15 hoi duge xdc dinh theo cong thitc:
N=100-q-q:-9—gs— Q¢ (3.4)
& day, g, t6n that nhiét do cdc khi thai:

Q= (Hyy _any{iB)(loo_q‘i) (3.52)
Qp
néu ding so d6 sdy ha thi cong thisc (3.5a) c¢é dang:
o= [(1-1)H,, + rHy -0, HY g (100 - g ) 3.55)
014 _
& day r vi Hyq, - phén trich khéi cho sy nhién liéu va entanpi ctia chiing vi trf
trich, kJ/kg.

& so d6 sAy ho 4t ca s6 lieu vé nhign liéu tinh theo lugng nhién lieu di say
kho, tén th4t nhiét hod hoc q, vé& chdy khong hét co khi va g, tén thdt do 1am
lanh 95% 14y theo phu luc, bang P7, t6n that nhiét do xi néng mang di tinh theo
cong thic:

P
QesL= M (3.6)
Qp

O day ag = 1 — ayy, ayy: phén tro bay theo khéi x4c¢ dinh theo bang P8 (phu luc);
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(¢8)s. entanpi clia xi, kI/kg duge 14y theo bang PS5 clia phu Iuc.

Nhiét do xi 8y, khi thai xi rdn dvoc 16y bing 600°C, khi thai xi long t,  ldy
t; + 100°C. Tiéu hao nhién liéu tinh todn x4c dinh theo bi€u thikc:
_ Qu-100

P
prlK

B (3.7)

Tiéu hao nhién li¢u tinh todn khi x4c dinh cé xét dén miic do chdy khong
hoan toan co hoc:
B,=B(1-0,0lq,) (3.8)
* (J s0 46 sdy h, titu hao nhién lien duge xdc dinh theo nhién lieu da sdy
kho B, . Viéc xdc dinh tieu hao nhién liéu thé duge tinh theo cong thiic:
B=B, 100 - W*©
100 - WP
& day W - 46 4m nhién lieu dd sdy kho theo thanh phén lam viec, %. Hiéu suft
Nk xdc dinh theo (3.4) v6i do 16n gi4 tri q, 12 tén that nhiét do tro bay (tinh sau
bd khir bui) mang di.

(3.9)

Vi du 3.7. B6i v6i cdc didu kién ciia vi du 3.1, hdy xdc dinh hiéu suit ctia
1& hoi va tiéu hao nhien liéu.
Bai gidi: 1. X4c dinh hiéu suft cla 15 hoi. Céc tén that q:=0; q, = 0,3%;
Qs = 0,3%, ta 14y tir vi du 3.1.
Theo cong thitc 3.5b, tén that nhiét do khéi thai bing:
_ [(1-0,34)1256,0 + 0,34 x 4001,3 — 1,2306}(100 — 0.3)
: 21658
Theo cong thifc 3.6, cdc tén thét nhiét v6i xi bing:
Qes, = 0,5%x1637,0-4,38
o 21658
Hiéu sudt cia 1o hoi:
T = 100 ~ (8,81 + 0,0 + 0,3 + 0,3 + 0,18) = 90,41%

2. Xéc dinh tieu hao nhien liu kho (theo vi du 3.1 ¢6 Q,, = 518270 kJ/kg):
_ 518270x 100
21658 x 90,41

q =8,81%

=0,18%

= 26,5 kg/s

<

3. Tiéu hao nhién liéu nguyén cho 10 hoi & WP = 33 0%:
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100 -13,0

B=26,5
100 -33,0

= 34,41 kg/s

Vi du 3.8. Hiy so sénh ti¢u hao nhién liéu khi d6t trong 1o hoi c6 so do sdy
hd va sdy kin. Tiéu hao nhién liéu & so 46 sfy nhién liéu ho 14y theo vi du 3.7.
Céc s6 lieu ban ddu vé thanh phdn lam viéc clia nhi¢n liéu dm va cic diéu kién
dét 18y nhu sau: D6 4m cla nhién lieu W? = 33,0%; he s6 du Khong khi va nhiét
46 khong khi & ddu vao b6 sdy B = 1,22 va 1, 5= 30°C; t'5= 55°C, he s6 du khong
khi trong khéi thai a,, = 1,26; nhiét d6 khéi thai 3,, = 150°C; nhiét tri chdy

P = 15825 kI/kg, Vo, = 0,84 m’/kg; V§, = 3,43 m'/ke, ngn= 0,82 m’/kg.

Bai gidi: Du6i day ti€n hanh xdc dinh tiéu hao nhién lieu & so d6 sy kin.

1. X4c dinh entanpi clia khéi & nhiét d6 100 va 200°C, dya theo cong thic
2.23 va 2.24 tim dugc entanpi 1¢ thuyét cia khéi va khong khi & 8 = 100 va
200°C, va theo 2.25 xdc dinh entanpi cia khéi & nhiet d6 nay khi a,= 1,26
(bang 3.1).

Bdng 3.1
Nhiét | Vios €Pnos | YV (€8, | Viao(cHizo H'g H% Hg, ¢
do, kl/kg ki/kg kl/kg kJ/kg ki/kg o= 1,26
°C kl/kg
100 142,8 4452 1240 712,0 573.8 861.2
200 300,3 851,8 250,5 14426 | 11549 | 17429

O nhiét do 9,, = 150°C ¢6 H,, = 0,5 (H}" - H2®) = 1302,1 kI/kg.
2. Xdc dinh nhiét tinh todn cia nhién liéu.
Nhiét lvgng s4y khong khi bén ngodi thea 3.1:
Qppus = 1,22(315,6 - 172,1) = 175,1 kJ/kg
L4y nhiét do tinh todn cha nhién liéu tho ty, = 0°C:
vi vay: Qu = 0. Khi d6 QB = 15825 + 0 + 175,1 = 16000 kJ/kg

3. Xdc dinh cdc tén that nhiét va hiéu suat cla 19 hoi.
Tim dugc cdc t6n that véi khoi thai theo 3.5a:

_ (13021 - 126X 172,1)(100-05) _ ¢ 250
16000

q.

32



Cic t8n th4t khdc tim duge tlt bAng P7 cha phu lue, qy= 0; q.= 0,5%;
gs=0,26% 0 o= 0,95;

oy =0,5 J; g¢=0,05x 560 x 4,8/16000,1 = 8.107%
ng = 100 - (6,75 + 0,0 + 0,5 + 0,26 + 0,008) = 92,48%
4. Tiéu hao nhién liéu todn phén trong 16 hoi d so d6 sdy kin theo 3.7:

_ 518272x100

= = 35,03 kg/s
16000 % 92,48

O so d6 s&y nhién lidu hd (v du 3.7) tiéu hao nhién lieu B = 34,41 kgfs.

Vi du 3.9. Hiy xdc dinh higu suft vi lugng tiéu hao nhién liéu khi d6t than
gdy (phu luc, bang P1, nhién li¢u s6 4) trong cic 10 hot kiéu kin khi va & 10 hoi
cé cdc gian 6ng thong thudng cia bubng d6t va dudng khéi lam viéc & ch€ do
thdi hiit can bing khdc nhau nhu thé€ nao. Liy d6i v6i ci hai phuong 4n cic dai
lugng nhu nhau: 8,, = 130°C; t, 5 = 30°C; t'y = 40°C; cdc d6 lot khong khi trong
hé théng ch& bién bot than Aa,, = 0,1, trong bo sdy khong khi Aagy = 0,06, théi
xi long; cdc thong s6 va luu lugng hoi theo vi du 3.1; hé s6 du khong khi cia
khéi thai & budng dét kin khéi a,,= 1,34, & budng dét ddy hit can bing.

Bai gidi: a) Lo hoi ¢6 budng dét kin khoi:

1. X4c dinh nhiét tinh todn cia nhién liéu, ta 14y nhiét d¢ tinh todn cha
nhién ligu thd t, = 0°C, vi vay Q. = 0; Ty s6 lugng khong khi & ddu vao 1d hoi
so vdi gid tri 1y thuy&t duge xdc dinh bing bidu thic ' = 1,20 - 0,0 - 0,1 + 0,06
= 1,16. Entanpi khoéng khi 18y theo bang P3 cita phu luc & nhiét 46 30 va 40°C,
bing HYp = 249,3 va HY = 332,4 kl/kg. Khi d6 Qppus = 1,16(332,4 — 249,3) =
96,4 kl/kg. Va Qg = 23400 + 0 + 96,4 = 23496 kJ/kg:

2. Xé4c dinh cdc t8n that nhiét trong 1o hoi (phu luc, bang P8) céc tén thét
G: = 0; ;= 1,5%; qs = 0,26%, ag =0,2. Ty 18 tro bay «,, = 0,8. Nhiét d¢ xity =
1400°C, khi dé entanpi xi = 1583 kJ/kg (xem bang P5 ciia phu luc):

_ 0,2x1583x25,4
23496

Ung véi bang P3 cha phu luc, d6i v6i nhien ligu di cho & 9,, = 130°C c6
H? = 1201 kJ/kg, H§ = 1080 kJ/kg.
4 h¢ 58 du khong khi o, = 1,26, theo 2.25:
H,,= 1201 + (1,26 — 1) 1080 = 1482 kJ/kg

= 0,34%

Qsse
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Theo 3.5a:

qQ = (1482 -1,26 x249,3)(100-1.5) _ 4.90%
23496

3. Hiéu su#t theo 3.3
Nk =100-(430+0+ [,5+0,26 + 0,34) = 93,0%
Tiéu hao nhién liéu toan phén theo 3.7:

B = 518270 x 100 2372 kes
23496 x 93,0

Gia tri Q, 14y theo vi du 3.1.

b) L6 hoi cé thoi hit cdn bang:
1. Cdc t8n that nhiét q; = 0,0% , g, = 1,.5%, qs = 0,26%, qes. = 0,34%
2. Entanpi H,, = 1201 + (1,34 - 1,0) 1080 = 1568 kJ/kg
3. Tén th4t véi cdc khéi thai:

_ 1568 ~1,34%249,3)(100 - 1,5)

23496
4.1M"c =100 -(5,17+0,0 + 1,5+ 0,26 + 0,34) = 92,73%

B = 5182700100
23496 x 92,73

=517%

Qq,

=23.8kgfs

Khi tinh todn cin lwu ¥ ring, trong cdc 10 hoi kin khi, 1am viéc véi dp suat
budng d6t duong, hé s6 lot khi trong cdc b6 sy khoéng khi cling giGng nhw trong
cdc 10 hoi ¢6 quat hiit can bing.

Do dé, trong 10 hoi kin khéi higu suit cac hon 0,27% vi tuong ing tiéu
hao nhién lieéu nho hon.

Vi du 3.10. Tiéu hao nhién liéu tinh todn gidm bao nhidu 14n khi d6t nhién
lidu khi (phu luc, bang P2, nhién lidu s& 8) & trong 10 hoi kin khi nhu vi du 3.9.

L4y h¢ s8 du khong khi sau 19 hoi o, = 1,05, do 1ot khong khi vao bo sdy
khong khi 0,06, nhi¢t do khong khi lanh & d4u vao 1d hoi t,, = t', = 30°C, nhiét
do6 khéi thai 120°C.

Bai gidi: Tuong ing véi bang P7, d6i véi nhién lieu khi q, = 0,5%, q,= 0,
qs = 0,26%. Nhién liéu khong c6 tro, khéng ¢6 tdn that nhiet vat 1y cla xi.

1. Xdc dinh nhiét tinh todn cua nhién liéu, 14y nhiét do tinh todn clia nhién
lieu t,,, = 0. Do khong sdy khong khi s0 b0 Qggys = 0. Theo béng P2 clia phu
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luc Q¥ = 37560 kJ/m>.

2. Xéc dinh tdn thét nhiet do cdc khéi thai. Theo bang P4 ciia phu luc d6i
v6i khi ty nhién da cho, & 8,, = 120°C, entanpi 1 thuyét cla khong khi va clia
sin phdm chdy bing HY= 1583 kJ/m*® v2a HY = 1854 kJ/m®, entanpi 1§ thuyét
cla khong khi & nhiet do 30°C 1a HY ;= 395,7 kJ/m>.

X,
H¢ 56 du khong khi clia khéi thai o, = o, + Aoy = 1,05 + 0,06 = ,11.
O he s6 du khong khi clia khéi thai o, = 1,11

H,, = 1854 + (1,11 - 1,0) 1583 = 2028 kJ/m’
Theo 3.5a:

_ (2080 -1,11x395,7)(100 - 0)
37560

=4,23%

2

3. X4c dinh hiéu sut:
Ng=100-(4,23 +0,5+0,0+ 0,26 + 0,0) = 95,0%

4. Theo 3.7 x4c dinh tiéu hao nhién liéu toin bo:
_ 518270 %100
37560 x 95,0

Gid tri Q, duge Iy theo vi du 3.1.

= 14,52 m’/s

5. Xdc dinh ti¢u hao nhién li¢u quy udc. Nhién lidu quy wdc 13 nhién liéu
¢6 nhiét tri thdp Q,, = 29308 kl/kg

P
B, =B 14523760 _ 15 6> xors (nhien lieu quy udc).
Q. 29308
D€ so sdnh, khi d6t than gdy trong chinh 15 hoi nay theo vi du 3.9:
23400 . .
B, =23,8 59308 19,0 kg/s (nhien liéu quy udc)

cd nghia 12 16n hon 5,48%.
BAI TAP

Bai 3.5. Tén that nhiét khéi thai khi d6t than nau viing Nazarovxki (phu
luc, bang P.1, nhién li¢u s6 _5) thay déi bao nhiéu khi thay déi 8,, tlr 160 t6i
140°C (Go c6 théi bl'.li bé mat ¢ Ing khéi). LAy he s6 du khong khi cha khéi thai
1,26, nhiét d6 khong khi lanh 30°C, nhiét d6 khong khi vao 13 hoi 50°C, hé 56
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du tuwong d6i cha khong khi & ddu vao 16 hoi B° = 1,22. Cdc t6n that nhiét do
chdy khong hét co khi q,= 0,5%.

Bai 3.6. Hay xdc dinh ti¢u hao nhién liéu d6i v&i 10 hoi kin khéi ¢é nang
sudt 736,11 kg/s theo cic thong s6 hoi sau day:

Nhiét do hoi qué nhiét 5345/545°C
Nhiét d6 nudc cdp 270°C

Ap suit hoi méi & ddu ra 25,02 MPa
Ap sudt nudc cip 30,41 MPa
Luu lugng hoi qua bd qué nhiét trung gian 605,56 kg/s
Nhiét d6 hoi & ddu vao bd qud nhiét trung gian 295°C

Ap suft hoi sau bd qud nhiét trung gian 3,92 MPa
Ap su4t hoi & ddu vao bo qud nhiét trung gian 4,17 MPa

Nhién lieu 1a khi ty nhién (phu luc, bang P2, nhién li¢u s6 7)
Khi ti€n hanh cic tinh todn l8y:

Nhiét d6 khong khi truée 16 hoi 30°C

Gia nhiet so bo khong khi khong cé
Hé s& du khong khi khi ra khéi tir 1 hoi 1,30
Nhiét d0 khéi thai 120°C
Nuéc phun bd qua nhiét trung gian khong cé

Bai 3.7. Hiy xdc dinh tén that g, 461 v6i nhién litu c6 do 4m khdc nhau &
ciing mot nhi¢t do khai thai 8,, = 140°C va a,, = 1,45; t,5 = 30°C; t'y = 30°C;
t,,,= 0°C. Cic nhién liéu 14y theo bang P1: ASP (N%3) Kuznhexki CC (N%) than
Nazaroxki (N®3), véi q, tuong ing béing 4; 1; 0,5%. o, = 0,95.

Bai 3.8. Hiy xdc dinh t6n that q, khi d6t chdy trong 10 hoi than Ekibaxtuzxki
(phy luc, bang P1, nhién tiéu s6 9) & 9,, = 140°C va h¢ s6 du khong khi & dan ra
tir 1 hoi twong tmg 13 1,20; 1,30; 1,40; 1,50. Léy t,5 = 30°C, t',= 30°C, g, = 2%,
t.y, = 0. Hiy so sénh su thay ddi cha thé tich khéi (xem chuong 2) va céc tén
that q,.
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Chuong 4
TiNH TOAN BUONG DOT VA CAC BE MAT POT BANG BUC XA

4.1. CAC PAC TINH HINH HOC VA QUANG HOC CUA
BUONG DOT

4.1.1. Thé tich budng d6t dugc gisi han bdi cic mat bien: mit bién dudi la
ddy budng dét, trong cdc bubng d6t mazut vi cic bubng d6t c6 thai xi l6ng; hay
mat phing quy wéc di qua di€m giita chiéu cao phéu lanh d6i véi budng dét c6
thdi xi rdn; c4c mat bién phia trén clia budng d6t 1a mat phing di qua c4c tryuc
cda gidn 6ng trdn Id va theo cdc truc cha hang Sng du tién cha gidn manh hay
gian feston & cita ra buéng dét. Cdc m4t thing ding cilia thé tich buéng dét 1a
cdc mat phiang qua cdc truc clia cc Ong gian, hoac theo bé mat tudng trong (khi
khéng bd tri gian 6ng) hodc bé mat vita chiju luc.

Thé tich budng d6t hinh lang try tim theo cong thic:

Vr=Ferar (4.1)
& day F°c; - bé mat tudmg bén cia budng d6t, m?; ay - bé rong cua budng dét, m.

4.1.2. B& mat tudmg clia budng d6t hinh lang tru hd F; 14 téng cdc bé mat
ZF,, gidi han the tich budng dot. Néu budng d6t c6 cic gian 6ng ki€u manh b
trf thura (c6 bude 16n hon 700 mm) va cdc gian 6ng b6 tri trong budng d6t (nhan
nhiét ca hai mat) thi bé mat tudmg budng dét duoc xic dinh nhu sau:

FCT = FCH + Z'Fd}]_) + ZFMTZ mT T F'P Zup (42)
0 day: ZFg,- bé mat cdc gian c6 hai mit nhan bic xa xdc dinh theo cong thiec:
ZFp,=2 5 !dB.s Nygs (4.3)

448,51 lup3» Nan> - Chiéu rong, chidu cao va s& lugng cdc gian cé hai mat hap
thu nhiét bic xa trong budng dot;

ZFy 7 - bé mat gian ong kiu manh dat trong budng d6t (ngoii cdc gian
6ng ki€u manh & cira ra):

LFur=2ayy hyrnyr (4.4}

ayts fur Dyt - chidu rong, chiéu cao va s6 lwgng tdm rém;

Fcp - bé mat cdc twdng cla phin bubng d6t khong bi gian 6ng kiu manh
che chén;

F,, - dién tich bé mat buéng d6t & viing b trf kiéu manh (dp sit véi cée
tam rém);
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Zy i Z,y - cdc hé s dac trung cho 46 khong d6ng déu cla tia bifc xa cla
gian 6ng kiéu manh va cla tudng canh nd.
4.1.3. Bé mat hdp thy biic xa tinh todn cla cdc gian 6ng trén tudng va céc
gian &ng hép thy ¢a hai mat cha budng d6t xdc dinh theo cong thitc:
Fre = ZF n Xps + ZFaps X ups (4.5a)
& day: F°,. - bé mat tudng bi gidn 6ng phii, m? x5, X gp» - ¢4c hé 86 géc cla céc
gidn 6ng trén tudng va cdc gin 6ng h&p thu bic xa nhiét ca hai mat (hinh P1
phu luc). '
Péi voi cdc phén gian 6ng kin khi va c6 boc dai dét, cling nhu clra ra budng
d6t v bé mat nim ngang quy udc ciia phdn lanh, he s6 géc x 14y bing 1, khi dé:
F,. = Fo — AF
& day AF - dien tich bé tri cdc voi d6t, cdc 16 clra va cdc phin khdc khong cé cdc
gidin 6ng che.
Khi ¢6 gian &ng ki€u manh ndm trong thé tich budng dét, bé mat hdp thy
bitc xa gian 6ng ki€u manh dugc tinh todn theo cong thic:

Fre = Fon Xy + Faor Zner Xy + Fop Ziop Zns (4.5b)
4.1.4. Tiét dién ngang ciia budng dot:
f; = asby (4.6)

& day ar, by - bé rong va chiéu s4u cla bubng d6t, m.

4.1.5. Chiéu cao budng d6t khi xdc dinh cdc kich thudc hinh hoc tinh todn
nhiét dugc 14y tir diém giita clia phéu lanh hay mat ddy téi trin clia budng dot.
Khi xdc dinh chiéu cao tuong d&i cia vi trf cyc dai cha nhiét do trong budng
d6t, chidu cao 14y t6i diém gilta cua cira ra budng lira.

4.1.6. Mirc tuong d6i cha vi tri voi dét X:

X, = H/H; (4.7}
& day H, - khoang cdch (chiéu cao) tir diém gita phéu lanh (hay mat ddy 10) t6i
truc cia hang voi dét.

Khi dat cdc vdi d6t & mot vai hang, H, duoc xdc dinh nhu gid tri trung binh:
_ H,B; +H,,By +..+H, By
- B, +B, +..+ B,

& day B,, B,, B, - ti¢u hao nhién li¢u qua méi hang b6 tr{ vdi d6t, tuong ving 1a
hang thit nhat, thit hai va thi n, kg/s; H,,. Hy, Hy, - céc chiéu cao cia méi hang, m.

4.1.7. B& day hiéu qua cha l6p biic xa, m:

§=3,6 Vi/Fer (4.92)

Khi ¢6 gian Sng kiéu manh dat trong thé tich budng dét:

H, (4.8)
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36V
s = T 1+. Fxr Vg (4.9b)
Fep + Fyr +Fpp | Fop +Fyy ¥y

0 day Vg - phan thé tich buéng dét khong bi che chin bdi gian 6ng ki manh,
4.1.8. He s6 bifc xa ciia budng d6t:
Véi budng d6t ki€u dét khong gian:
- s
T By +(1—€p )y,

Khi d6t nhien li¢u khi va 1ong, he s6 bite Xa ngon lra duge xdc dinh theo
céng thic:

& (4.10)

€4 = M.Ecy + (1 — m)sg, (4.12)
& day e VA ¢, - cdc he s6 tuong ng cha biic xa, coi thé tich budng dst duge
dién ddy bdi ngon lira sdng va khéng chdy sdng.
m - hé s6 trung binh duge xdc dinh bot phan thé tich buéng d6t do ngon
lia sdng chi€m ché. D6t v6i bubng dét hos va nira hd: q, = B\?—Es
T
407 kW/m’ khong phu thuéc phu tai d6i véi khi tw nhién: m = 0,1,
cdn d6i v6i nhién lieu Iong m = 0,55. & q, 2 1160 kW/m® d6i v6i khi
m = 0,6, d6i v&i mazut m = 1,0. O cic gid iri g, trong khodng giita
cdc gid tri nay m duge xdc dinh bang cdch noi suy tuyén tinh.
Céc gid tri gc, va €, duge X4c dinh theo cic cong thic:
Sp= 1 - e etk o p_ okiips (4.13)
& day: €, - he s6 bitc xa clia ngon lira buéng dét;
e - he 56 logarit ty nhién;
k - h¢ 56 lam y€u moi trudng bic xa budng dot;
$ - chiéu day hiéu qua ciia 16p bitc xa buéng d6t, m (xem muc 4,1.7);
p - dp sudt cita méi trudng khi trong budng dot.
He 56 k, duoc xdc dinh theo trang thdi cha cdc khéi & cira ra tir budng dét
va tinh theo cong thic:

0,78 + 1,61 :
k= | —— "0 [1-0,3? T’QJ; (4.14)
0,316,/p.s 10°

G day p, - tong cdc 4p suat rieng cha cic khi, MPa:
Pa = Pr, = p (fro, + Tuyo) (4.15)
Trop Va Iy - cdc phan thé tich cia cdc khi ba nguyén o va ciia hoi nuée.
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Heé 56 lam yé&u biic Xa boi cdc hat b héng:
. P
k. =03 (2 - ap) [1,6 I 0,5] & (4.16)
10° HP
& day C° va HP - wrong ting 12 luong cacbon va hydro trong thanh phin lam viéc
cla nhién lidu khi d6t khi ta nhién:

O = 0,12 510 C,H,; khi ap > 2 thi k, 14y bing 0.

Khi dét cdc nhién liéu rdn, hé s6 1am yé&u bitc xa moi trudng budng dot
dugc xdc dinh theo cong thifc:
k =kr, + Kb + KeoeXi X2 4.17)
Tich k,r, dugc xdc dinh nhu khi 46t khi v mazut.
Néng d6 khéng thi nguyén cla tro trong san phdm chdy dugc xdc dinh
theo (2.21):

“’ = Apatm
“ 7 100G,
He s6 k,, dugc xdc dinh theo cong thic:
k= 30000 (4.172)

Y(rrdd
& day: p, - ty trong clia khéi thai duge 14y bing 1,3 kg/m?;
d, - dudmg kinh hat tro trung binh theo suat bé mat (um) 14y theo bang 4.1,
T”; - nhiét d6 cla tro trong budng d6t
k.. - hé s6 14y bang 10,0 1/(m.MPa);
Y1» %2 - he s6 khong thit nguyén tinh anh hudng ndéng d¢ cdc hat cbe
trong ngon lira: DG vdi nhien liéu chdy cham (antraxit, T) x, = 13
ddi v6i nhién lieu chdy nhanh (than d4, than nau, than bin, dd phién,
chi) ¥, = 0,5; khi d6t theo hop , = 0,1; khi dot ki€u khong gian the>

16p %, = 0,03.
Bdng 4.1
Thiét bi bqug dat, loai médy Nhien liéu Duong kinh hiéu qua
nghién than clia tro (um)
Bubng dét khong gian, mdy T4t ca nhien lieu 13
nghién bi
. . i bil 6
Buéng d6t khong gian, may Ngoai than bun !
P . Than bun 24
nghién bia vd mdy nghién tdc d¢ ,
trune binh Than cam 10
g ol Nghién 20
Cac budng dot theo 16p T4t ca nhién liéu 20
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4.1.9. He¢ s6 hiéu qua nhiét trung binh ctia buéng d6t:
Y = 2 Fyy; V/EF,
& day F,; - bé mat phén thd i cha budng dét;

¥, - hé s6 hi¢éu qua nhiét cha phén thit i cia buéng dét:
W, = x§;
X; - hé¢ 56 géc clia phin bé mit d6t thit i; &; - he s6 bdm bdn ciia phdn bé mat
d6t thit i duge xdc dinh theo bang 4.2.

(4.18)

4.19)

chiu lira

Bdng 4.2
Kiéu gian ong Loai nhién liéu He s6 &,

Cidc gian 6ng tron Nhién liéu khi 0,65
dé urdn, b6 tri trén | Mazut 0,55
tuong va cac gian | AS va PA & G,, = 12%, than giy 8 G, >
6ng cé cdnh tan 8%, céc than d4, than nau, than biun phay 045
nhigt (mang) b6 trf | 1y5) Exibaxtuzxki & Ry < 15%. 0,35 = 0,40
trén twong. Cdc than nau ¢6 W° > 3,3%. Khisay khsi |

va théi thing. '

Céc d4 phi¢n khong théi bui 0,25

Nhu vay c6 théi bui 0,30
Céic gian 6ng dugc
boc dai d6t, budng | T4t ca nhién lieu 0.20
dét ¢é thai xi rdn*
Céc gian 6ng duge | T4t cd nhién ligu
phu bdi 18p gach 0,10

. B
Chit y: 1. Céc gid tr1 cang nhd & \ing sudt nhiét cla budng d6t q, = Q <

3,49 MW/m?, gié tri 16n khi q; > 5,815 MW/m?,
2. O thai xi 1ong & = (0,53 ~ 0,25 t3-.107.b; & day b = 1,0 d6i v6i céc bubng
46t mot budng va hai buéng, b = 1,2 d6i véi budng d6t nlra hd ¢6 gian 6ng

ép; 13- =, — 50°C.

p
H o

T

Dai véi cdc gian 6ng tron, hai mat hip thy bifc xa va cdc tAm manh budng
dét, hé s& bdm bdn gidm so vdi cdc gidn &ng tron treo tudng 61 0,1; ddi véi cde
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gian ong hap thu nhiét bitc xa hai mat, c6 cdnh va gidn 6ng ki€u manh hé s6
bam bdn giam 0,05.

Khi b8 tri gian 6ng ki€u manh & diu ra buéng d6t, mat phdng ngan cach

budng d6t véi gian 6ng kiéu manh cé:
Y =W B (4.20)
g day: § - h¢ s6 tinh dén trao d6i nhi¢t twong hd giita bubng dot va cic gian 6ng
kiéu manh, dugc xdc dinh theo hinh P2 ciia phu luc phu thudc vao
nhiét d6 khi & ddu ra bubng dét.
W, - hé s6 hiéu qua nhiét clia cic gian Ong tron.

Khi d6t khi sau dé dét bot than, khong cé thdi bui gian 6ng, cdc hé s6 bam
bin dugc ldy nhu d6i véi nhién lieu rdn.

Vi du 4.1. Hay xdc dinh cdc dac tinh hinh hoc clia budng d6t 10 hoi E-670-
13,8GM, t, ., = 545/545°C. Lo hoi c6 cdc gian 6ng kin khéi d6t mazut qua 12
voi dét ¢6 dudng kinh ra 1,0 m, ¢6 6 18 quan sat véi dudmg kinh 0,5 m. Céc gian
manh & ddu ra budng ddt ¢é budc 720 mm (xem hinh 4.1).

Bai gidi: 1. Xac dinh bé mit tudng cla budng dot (xem muc 4.1.2):

- Tudng trude: Fy=21,472 . 18,0 = 386,5 m?.

- Tudng sau: F,= (15,57 +2,19+ 0,61 +0,37). 18,0 =337 3 m’.

- Tuéng bén: F, = 2,49 . 8,0+ 0,37 .0,87 + (0,87 + 1,300 . 0,5 . 0,43 +
(1,30+537).0,5.0,764 + 13,472 . 7,68 + 2,06 . 0,5. 7,68 = 133,9 m?,

bay: Fuy=7,95. 18,0 =143, m*
Trin: Foem=2,49.18,0 =448 m’.
L6 khi: Fs=(80+182+1,5+0,87).180=2194m’

Fer=Fy + F, + 2F; + Fy, + Fop, + Fy = 13989 m*.

2. Xdc dinh thé tich budng dét. Thé tich budng d6t khong tinh viing bo tri

gian 6ng kiéu manh; d€ x4c dinh bé day hiéu qua ca lép bic xa:
Vr = Fotty = 133,9 . 18,0 = 2410 m’

Thé tich budng d6t ¢6 tinh d&€n gidn manh dé xdc dinh Ung sudt nkiet thé
tich q,. B&i vi budce gian 6ng kiéu manh 700 mm, thé tich buéng d6t phai tinh ci
thé tich dudong khéi ciia gian manh, t6i ddu vao bé mat d6t bS tri sau ciyy
budng dot.

Vi = Fear + bhor + bylghy = 1339 . 18,0+ 1,82 .8,0. 18,0+ 0,7, 6,446 .
18,0 =2753 m".
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Hinh 4.1. Buéng d6t 16 hoi khi mazut E-670-13.8GM.

3. Xdc dinh bé mat nhan nhiét bitc xa F, theo (4.5a):
Frp = 0y - 0,758d%  + 0, . 0,785d?, = 10,6 m*;
Fi = (For — Frop)xn, = (1398,9 — 10,6) . 1,0 = 1388,3 m?
Khdc v6i cdc gian &ng tron binh thudng, he s6 géc x, . d6i véi cic gian kin
khoi cling nhu ddy va clta ra 14y bing 1.
4. Xac dinh mitc tuong doi b6 ui cdc vdi d6t theo (4.7): Khodng cdch tir
day tdi tryc voi dét, theo hinh 4.1 ¢é H, = 4,05 m, khi dé:
X, =4,05/(14,5 + 4,05) = 0,219

5. Xéc dinh bé day hi¢u qua ciia 16p biic xa (theo 4.9a):

2410
s=3,6xm =6,2m

Vi du 4.2. H¢ s6 hiéu qua nhiét y ciia tudng trude thay déi nhir thé nao,
néu:

a) Gian Ong la loai khéng kin khéi, ch€ tao tir cic 6ng tron, ¢6 dudmg kinh
ngoai 60 mm, budc 64 mm thay cho gian &ng han kin c6 canh.

b) C6 dai chdy & toan bo bé rong cha tudng trude, cé chidu cao 2.0 m?

Cac diéu kién: nhién liéu [3 than nau, bé rong cia tudng trudc 18,0 m,
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chiéu cao 25 m, cdc vdi d6t trén tudng cé clra quan st ¢ 0,5 m, khoang cdch tir
truc cadc ong gian tdi tudng vich 30 mm.

Bai gidi: 1. Xdc dinh hé s6 hiéu qua nhi¢t clia gian ong tron. He s6 goc x,,.
= 0,98. Tuong ng vdi bang 4.2 heé s6 & = 0,45. Hé s hiéu qua nhig¢t yw = 0,45 .
0,98 = 0,441. B& mat tudng trudc clia budng dét Fer = 25,0 . 18,0 = 450 m*.

Bé& mat tudmg truée clia budng dot do gian &ng phd F°, = b.her — nd’n/4 =
250.18,0-2.0,5%.0,785 = 449,6 m*.

Heé s6 hiéu qua nhiét trung binh cia gian theo cong thic (4.18):

Vo = 0441x 49,6 _ o 4406
450,0

2. Xac dinh hé s8 hiéu qua nhiét cla gian ng han kin: h¢ s8 géc x,,. = 1,0.
Cic gid tri Fe, Fy, ddm bao cdc gia tri nhu trude: He s6 & = 0,45 khi dé y, =
1,0.0,45 = 0,45 va y,, = 0,45 . 449,6/450,0 = 3,4496.

3, Xdc dinh he s6 hi¢u qua nhiét clia gian 6ng han kin ¢6 dai chdy, ¢6 chiéu
cao 2,0 m. He s6 gdc hiéu qud x,, = 1,0. Cdc gia tri Fy va § cha cdc 6ng gian
dam bio cdc gid tri nhu cii. B& mat tudng trude duge chia ra lJam hai phan:

Phén dé trdn cla gian 6ng:

F°, =18,0(250-2,0)—-2.0,5".0,785=413,6 m%;

Dai chay:

F,,=18,0.2,0=36m%

Heé s6 hiéu qua nhiét:

- Phdn hd y, = 0,98 . 0,45 =0,441;

- Dai chdy y;4=1,0.0,2=0,2
& day € = 0,2 theo bang 4.2.

He s6 hiéu qua trung binh cha gian 6ng:

Wi = 0,441 x413,6+0,2x360 _ 0,421
450,0

Vi du 4.3. Hiy xdc dinh bé mat hap thu bidc xa clia budng lam mdt budng
d6t gém céc gian 6ng kidu manh dit trong thé tich budng dét. Cac kich thude
hinh hoc clia buéng 1am mdt thé hién trén hinh 4.2; cdc h¢ sA khong ddng déu
biic xa clia gian 6ng kiu manh Z, va cdc vdch clia cdc gian 6ng clia budng dot
Z.,, ndm trong ving d6 tuong \ng bing 0,702 va 0,700. Buéng d6t c6 ba gian



Ong hdp thu bifc xa tir hai phfa va 2.4 gian manh. Cic gian Ong va cdc gian
manh trong budng d6t dwoge han cdnh hoan toan.

Bai gidi: 1. Tuong tng v6i muc 4.1.2 va hinh 4.2 ta xdc dinh cdc dic tinh
hinh hgc cta buéng lam mat (giai tuong tuy vi du 4.1). Bé mat cic tudmg cla
budng lam mit: twong phia trudc Fy = 356,6 m?, tudmg phia sau F, = 241,5 m?,
twdng bien F; = 96,8 m?, gian hdp thy hai mat Fyz = 2F, = 2 . 96,8=193,6 m?,
cla ra clia buéng lam mét F, = 5,985 . 20,428 = 122,3 m’, tudng bién cla
dudng din khéi phia trwée Fgy = 6,9 m% wrdn Fy,, = 142,0 m?, cdc gian manh
trén Z,, = 0,5(16,43 ~ 14,903).(1,235 + 0,032) . 2 . 24 = 952,8 m®. Téng bé mat
cdc tuong va gian manh F, = 356,6 +241,5+96,8 .2+ 1936 .3+ 1223 +6,9 .2
+142,0 + 952,8 = 2610,3 m?, |
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Hinh 4.2. Bubng dét c6 gian dng kiéu manh trong thé tich buéng dét.

2. Tim b€ mat hdp thu bifc xa cia bubng Jam mét. Bdi vi trong vi du ndy &
budng 1am m4t khong phai r& 6ng dé bo urf vdi d6t, clra vé sinh va cdc phdn
khic khong bi phii bdi cdc dng gian, vi du cdc 16 quan sdt bd qua do nhd, thi
ta cé:

Fn.h = FC.I
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Tuong dng véi hinh 4.2, bé mat cic gian 6ng duge gin véi cdc gian 6ng
manh bao gém cdc b& mat wwdng phia san, phén bé mat cic tudng bén, trin va
cha gian hip thu hai mat:

Fope = (1,993 + 0,4265 + 0,118 + 6,878 + 0,145 + 1,354) . 20,428
=228,9 m?
Froo = (16,43 + 14,186) 0,5 (1,235 + 0,35) = 24,3 m*
Fopo = 24,3 .2 = 48,6 m®
Fopnor = (1,585 + 1,060) . 20,428 = 54,0 m?
Fopoky = Foun = 122,3 m?
Fopnep = Fsx = 6,9 m%,

Vi vay:

TF,, = 228,9 + 24,32 + 48,6 - 54,0+ 1223 + 6,92 =613,4m’

Cic hé s6 géc cla cdc gian treo trén tudng, cdc gian hép thu hai mat va
gian éng manh x, = 1,0 do chiing duge han cdnh toan bg.

Khi d6, tuong Ung véi muc 4.13:

F, =(F,-ZF,, -ZF)x +XFZ
=(2610,3-962,8-613,4)1,0+952,8.0,702. 1,0+ 613,4 + 0,700 1,0
=2142,3 m*

K&t qua ty s6 F,,, F,, = 0,82, nhd hon hé s géc clia gian (x. = 1,0) do giam
cudng do birc xa trong viing gidn 6ng manh va cdc tudng ké (Z,, = 0,702 va
Z,,= 0,700). V1 vay, do céc gian 6ng manh, bé mat buéng dét tang téi 2610,3/
(2610,3 — 952,8) = 1,575 ldn.

Vi du 4.4. V6i cdc két cau budng d6t nhu nhau, hiy so sinh d¢ den cla
ngon lira g, khi d6t than Ekibaxtuzxki, Kuznhexki mdc CC va than Nazarovxki
(phu luc, bang P1, tuong ting v&i nhién ligu s6 9, 6 va 15). Cic loai may nghién
ldy nhu sau: D6i v6i than Ekibaxtuzxki: miy nghién bia MM hodc miy nghién
bi SBM: d6i v6i than Kuznhexki — m4y nghién bi SBM; d6i vdi than Nazarovxki
— may nghién biia MM. Bé day hiéu qua 16p bic xa clia budng d6t s = 6,0 m,
nhi¢t d¢ cdc khi ra khdi bubng d6t 1100°C; a,, = 0,95. He s6 g, thay d6i thé ndo
khi 46t khi ty nhién (phu luc, bang P2, nhién liéu s& 8) trong 10 hoi kin khi, & 4p
sudt du trong budng dét p, = 0,103 MPa).
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Bai gidi: 1. D61 v6i cdc nhién lieu di cho, thé tich cdc khi ba nguyén 1,
hoi nude, nito va khong khi cdn thiét theo 1y thuyét dé d6t chdy c6 cdc gia tri sau:

Thé tich cdc khi, . , : , . ,
3 3 Ekibaxtuzxki | Kuznhexki | Nazarovxki | Khi ty nhién
m'/kg (m’)
Vizo 0,84 1,36 0,70 1,07
Voo 0.49 0,57 0,83 2,21
V% 3,61 5,79 2,86 7,84
V' 4,56 7,31 3,62 9,91

2. Tinh cic tinh chat quang hoc cla ngon lira khi d6t chdy cdc nhién liéu
rdn va khi wy nhién thuc hién & bang 4.3.

3. Xdc dinh h¢ s& bitc xa ngon lra khi nghién than Ekibaxtuzxki bing mdy
nghién bi SBM:

Hg s& lam yé€u bitc xa:

_ 43000 % 1,3
" (1100 +273)067 x 13067
Hé s§ lam y&u bitc xa bdi moi trudmg bubng dét:
kip=3,362.0,229 + 81,8.0,0451 +10.0,5. 0,1 = 4,959 1/(MPa.m)
He¢ s6 biric xa ngon lira:
E¢ = 1 _ cv4,959.0,l.6,0 = 0’949.

4. Cdc k&t luan chinh rit ra tir tinh todn: P min ctia than Ekibaxtuzxki khi
nghién trong mdy nghién bi SBM nhoé hon khi ding mdy MM, lam ting cudng
d¢ bic xa ciia moi trudmg budng d6t; su tang ddng ké kh6i lugng cdc khi cho
{ kg nhién lieu khi d6t than Kuznhexki 12 gidm ding ké d6 tro cta nhién liéu va
1am ting thanh phdn chdy. D¢ tro cao cia nhién liéu Ekibaxtuzxki CC 1am cho
hé sd bitc xa ngon lira tang. So vdi cdc dang nhién liéu khdc, khi d6t khi thién
nhién khong ¢6 tro, he s6 biic xa ngon 1ira nho hon rdt nhiéu so vé&i d6t nhién
liéu rdn.

Vi du 4.5, He s6 bitc xa cta budng d6t ¢hinh 4.3) thay d6i th€ nao khi dua
vao thé tich budng d6t mot gidn &ng hdp thu hai mat va néu:

a) dot nhién liéu ran 12 than Kuznhexki (s6 lieu theo vi du 4.4), o = 1,20,
mdy nghién SBM, 8" = 1100°C; o, = 0,95,

b) ddt khi tir nhién (s ligu theo vi du 4.4) a, = 1,20, 4p sudt budng d6t
duong p, = 0,103 MPa.

k

= 81,8 1/(MPa.m)
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Hinh 4.3. Buéng d6t 10 hoi E-670-13,8 thai xi rin
va c6 gidn 6ng kiéu manh & phdn bén trén budng dét.

Bai gidis a) Phuong 4n ban ddu:

1. Tuong tng v6i muc 4.1.2 ta xdc dinh cdc dic tinh hinh hoc clia budng
d6t. B8 mat cic tudng cia gidn 6ng phia sau F; = 293,9 m% gidn 6ng tudng
trude Fy = 355,9 m?; gian 6ng tudng ben F, = 198,0 m* trén F,,, = 72,0 m? cira
ra F,, = 120,4 m% ddy F,, = 63,4 m? bé mat tudng bubng d6t Fr = 293,9 +
3550 + 198,02 + 72,0 + 120,4 + 63,4 = 1301,6 m™.

Thé tich buéng d6t V, = 198,0 . 12,88 = 2550 m’.

Bé day hiéu qua clia 16p bifc xa:

2550
s=136 —1301,6 =7.05m
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2. Céc tinh chit quang hoc clia ngon lita khi d6t nhién liéu rdn twong \ing
vai vi du 4.4 '

Phan thé tich hoi nuée ry,, = 0,065, phan thé tich téng cia cdc khi ba
nguyén tir va cia hoi nude r, = 0,213, néng 46 khoéng thd nguyén cla tro p, =
0,0109.

Heé s8 [cong thiic (4.4)]):

- (0,?3 +1,6x 0,065 1] (1 _ a7 1100+ 273] _
0,316 x 0,1502%3 1000

T

= 3,059 1/(MPa.m),
43000x=1,3

3(1100 + 273) x13?

He s6 k,, = =818 1/(MPa.m});
He 56 lam y&u bitc xa bdi moi trudmg budng dot:
k=3,059+0,213 +81,8.0,0109 + 10,0.0,5. 0,1 =2,043 1/(MPa.m)
He s6 buc xa ngon lira [cong thic (4.11)]:
8¢ = 1 _ 6-1,043,0‘1 . T.08 = 0 763
3. Céc tinh ch4t quang hoc cha ngon 1ira khi d6t khi tu nhién theo s& liéu vi
du4.4:1,4,,=0,171;1,=0,252ty s6 C//H? = 3,019, m = 0,1.

Tuong Ung v&i cdc cong thite ¢é trong vi du 4.4:

g = [078+16x0171 [1_0'3?11004{273] _
0,316 x 0,1830%° 1000

= 3,343 1/(MPa.m)

k. =032 -12) [1,6%- 0,5) 3,019 = 1229 1/(MPa.m)

Eop = | — 33430352+ 12307.05. 0103 - g 978. (46 den phdn sdng cha ngon lia)
g, =1 — g3 02527050103 - ) 458; (d6 den phdn khong sdng cla ngon 1{ta)
£,=0,1.0,778 + (1 -0,1) 0,458 = 0,490
b) Phuong 4n ¢6 gian hdp thy hai phia.
4. Céc dac tinh hinh hoc ciia budng dét:
Tuong tng vdi (4.2), b mat cic twong budng d6t bing téng cdc bé mat
ngén cdch clia b& mat gian 6ng hdp thu hai mat boi vi Frpp=Fs . 2=198,0.2 =
396,0 m?, thi Fep = 1301,6 + 396,0 = 1697,6 m?;
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Thé tich budng d6t con lai khong thay déi: Vi = 2550 m’, khi dé:
s =3,6 (2550/1697,6) =541 m.
5. C4c tinh chat quang hoc clia ngon lira kKhi d6t nhién liéu ran:
p.s = p.Fs =0,1.0,213.5,41 =0,115 MPa.m
Hé s6 [theo cong thic (4.14)]

k= [078+16x0065 [1 0371100+ 2’13]
0316x0,115% 1000

=3,563 1/{MPa.m)

Céc gid tri Ky, Kyores X, v2 X, dugc gii nguyén nhu & tinh todn ban ddu ciia
buéng dat.

Hé sa 1am yé&u bitc xa b&i moi trudng budng dét:
k=3,563.0,213 + 81,8 . 0,019 + 10,0. 0,5. 0,1 =2,150 |/{(MPa.m)
He s6 bitc xa ngon lra:
S¢ = l _ e-2.150.ﬂ,1.5,4l = 0.688
Do d6 viec dua gian ong hap thy hai mat vao budng dot 1am gidm bé day
hiéu qui trung binh clia 18p birc xa tir 7,05 téi 5,41 m va h¢ s6 bifc xa ngon lira
cho cdc gian 6ng ur 0,763 t6i 0,688 (trong trudng hgp di cho i 9,8%), khi 46
kich thudc cdc gian 6ng hdp thy nhiét cua buéng d6t tang téi 1697,6/1301,6 =
1,304 14an.
6. Céc tinh chat quang hoc ciia ngon lita khi d6t chdy khi ty nhién:
Tich p,s =0,103.0,252 . 5,41 = 0,1404 MPa.m
He s4 [theo cong thic (4.14)]:

k= | QIB+L6x0MTL (1 037 1100+273)
0,316 x 0,1404%3 1000

= 3,886 1/(MPa.m)
Hé 56 k. dam bao gid tri clia minh 1,229 1/(MPa.m).
Tuong tng v6i cdc gid tri thu dugc ta xdc dinh theo (4.13):
Eeg=1— o (IRB6 0,252 + 1229)541. 0103 _ () 708
Er = l _ e-3,886.0,252.5.4|,0.103 - 0‘4206
Hé s6 bifc xa ngon 1ira trong budng dot:
gy =0,1.0,708 + (1 - 0,1).0,4206 = 0,449
Do &6, khi dua vao gian 6ng hdp thu hai mat thi he s6 bic xa gidm tir 0,490
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t6i 0,449, nho hon 8,4% so véi ban d4u, titc 13 do giam biic xa cling nhir vay khi
dét nhién liéu ran.

Vi du 4.6. Hay xdc dinh hé 56 biic xa cia moi trudng khi trong thé tich tu
do cua buéng dét va trong thé tich gilta cic gian 6ng manh khi d6t than
Vorcutinxki (phu luc, bing P1, nhién ligu s6 11). Cdc kich thuée hinh hoc ¢ha
budng dot tuong dng vi du 4.5 va thé hien trén hinh 4.3, 97, = [100°C, O =
1,20, a,, = 0,95, sd lugng gian 6ng manh budng d6t 12 cai, 16 hoji [am viéc &
ch€ d¢ théi hit can bing, loai may nghién SBM.

Bai gidi: 1. X4c dinh cdc dic tinh hinh hoc ciia buéng d6t con thiét dé tinh
todn cde h¢ s6 biic xa cta thé tich khf tu do va thé tich cac khéi & gilta cdc gian
ong kiéu manh (hinh 4.3) thé hien bing cic dudng ddt nét. Theo muc 4.1.8 iing
v6t moi mot the tich d6, ngodi ra bé mat cdc twdmg gidi han thé tich ciing cong
vao dién tich cdc ti€t dién phan chia chiing.

Bé mat tudmg cita thé tich ving gian 6ng kiéu manh sét v6i buéng dot:
Gian phia trudc Fy,p = 17.0 . 12,88 = 219 m?.
Gin ben F,,, = 1,435. 17,0 = 24,4 m?
Gian trdn F,,, = 1,435 . 12,88 = 18,5 m”
Cic gian 6ng manh budng d6t F, = (1235 . 17,0+ 02 . 1,235) 12.. 2 = 509.8 m?
Bé mit t6ng thé cha thé tich lién ké:
F,=219,0+24,4 2 + 18,5 + 509,8 = 796,1 m?
Di¢n tich bé mat phan cdch clia cdc gian 6ng manh va thé tich tu do:
F, = (1,435 +17,0) 12,88 =237,4 m?
Tdng dién tich ngan céch clla viing gian 6ng manh:
F.,=F,+F,=796,1 + 237,4 = 1033,5 m’
Theé tich lién ké:
F,=F,b=244.1288=3143m"
B¢ day hiéu qua cla 16p birc xa thé tich 1ién ké:
Sep = 3,6 (314,3/1033,5)=1,095m
Ta xac dinh dign tich bé mit tudng, phén thé tich ty do ciha bubng dét:
Gian 6ng phia sau F, ;= F, = 293,9 m?
Gian 6ng phia tru6e Fy, 5 = Fy, - Fypp = 355,9 - 219,0 =136,9 m?
Gian 6ng bén Fo oy = Fo~ Fopp = 198,0 - 24,4 = 173,6 m?
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Trén Fooics = Faot — Frowe = 72,0 — 18,5 = 53,5 m?
Cirara  Foyep=Fop = 1204 m?
Déy Frod.cp = Foog = 63,4 m°
Tdng dién tich tudng gidn 6ng phan thé tich ty do:
Fea=293,9+136,9 + 173,6 .2+ 53,5+ 1204 + 63,4 = 10153 m*
Téng bé mit ngdn cdch:
Fop = 1015,3 + 237,4 = 1252,7 m?
Thé tich tu do:
Vep = 173,60 . 12,88 = 2236,0 m*
Bé& day hiéu qia 16p bitc xa cia thé tich tu do:
Scp = 3,6 (2236,0/1252,7) =6,43 m

2. Xdc dinh thanh phén cdc sin phim chdy. Tuong uing v6i bang P3 cla phu
Iue, nhién lidu s& 11:

Vo, = 1,04 m¥/kg; V', = 4,57 m*/kg; Vi = 0,56 m/kg
V% =15,77 m¥kg; V% = 6,17 m’/kg.
(3 hée s6 du khong khi o = 1,20, thé tich cdc san phdm chdy va hoi nudc
tuong itng theo (2.15) va (2.14) bang:
V. =617+ 10161 (1,2-1)577=7,34 m'/kg
Vine = 0,56 + 0,0161 (1,2 ~ 1) 5,77 = 0,58 m’fkg

Céc phan thé tich ciia cdc khi ba nguyén tir vd cha hoi nuéc tuong Ung
bANg: fro, = 1,04/7.34 = 0,142; ryy0 = 0,58 . 7,34 = 0,079.

Téng phan thé tich cha céc khi ba nguyén tit va hoi nudc:
r,=0,142 + 0,079 = 0,221

Khéi luong khoi thii [theo (2.16)] & AP = 28,4% (theo béng P1):
G, =1-(28,4/100) + 1,306, 1,2. 5,77 = 9,76 kg/kg

Néng d6 khong thi nguyén cia tro {theo (2.21)]:
_ 284x0,95

.= =0,0276
100 x 9,76

3. C4c tinh chat quang hoc ciia ngon llra d6i v6i thé tich w do:
Tich p,s = pr,.8,=0,1.0,221.6,43 = 0,142 MPa.m.
Hé s6 k, [theo (4.14)]:
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k= [ 078+16x0079 [1 0371100+ 2?3}
0,316 % 0,1421%5 1000

=3,252 |/(MPa.m)
43000x 1,3
31100 +273)% x 132
He $6 lam y&u bitc xa bdi méi truong buéng dst [theo (4.17)]:
k=3,252.0,221 +81,8.0,0276 + 10,0.0,5.0,1 =3,476 1/(MPa.m)
Hé 56 bitc xa ngon Iira [theo (4.11):
Eocp = 1 — 347601643 0.893

4. Xidc dirh cdc tinh chat quang hoc cha ngon Ilra d6i véi thé tich phan lang try:
Tichp,ss=2,1.0,221.1,005= 0,0242 MPa.ia

3,070
Hesfx, = | 278+16x3°70 (1—0,371@2‘23_} =8,58 1/(MPa.m)
0,316 x 0, .5 . 1000

Hé Sd kzl =

=818 1/(MPa.m)

He 56 1am yéu bitc xa bdi moi trudng budng dét:
k=858.0221+81,8.0,0276 + 10,0 . 0,5.0,1 =4,654 1/(MPa.m)
He s6 bitc xa ngon Iira [theo (4.1 Dl:
8¢ = l _ 8—4,654.0,1 - 109s = O 399
np s

Nhu vay, & thé tich gita cdc giin &ng kiéu manh cuong dod bic xa clia moi

trudng khi 0 vi du da cho y&u hon 2,24 14n so véi & thé tich ty do clia buéng dat.

Vi du 4.7. Hay so sdnh he s6 bitc xa clia ngon Ira &4 thay d6i bao nhiéu khi

d6t khi thien nhién (phu luc, bing P2, nhien lieu s6 8) trong bubng dét thudng
(p=0,1 MPa ) va 15 hoi cas dp & p = 1 MPa. Bé day hiéu qua nhu nhau cia lép
blc xa trong buéng d6t s = 2,1 m. LAy nhiét do6 cha sdn phdm chdy sau buéng
d6t 1350°C, hé s¢ du khéng khi 1,03.

Bai gidi: 1. Ta xdc dinh cdc phan thé tich cta khi ba nguyén ti va cia hoi

nude. Viéc so sdnh thanh phin nhién ligu va céc thé tich ly (huyét thuc hién nhu vi
du 4.5,

O he 56 du khong khi o, = 1,03:
V. =1112 + 1,0161 (1,03 -1) 9,91 = 11,42 mYm’
Vo =2,21 +0,0161(1,03 - 139,91 = 2,215 m*/m°
Céc phan thé tich clia cdc khi ba nguyén tir va hoi nude:
o, = 1,07/11,42 = 0,094
Tyo = 2,215/11,42 = 0,194;
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Phan thé tich téng cla cdc khi ba nguyén tir va ciia hoi nudc:
r,= 0,094 + 0,194 = 0,288
2. Xdc dinh c4c tinh chit quang hoc clia ngon 1lta bubng d6t chia Id hoi binh
thudng.
Tich p,s = 0,06048 MPa.m.
He s6 k,= 5,206 1/MPa.m.
Heé s6 1am y€u biic xa bdi cdc hat b6 héng & gid tri C°/H" = 3,019 (theo vi
du 4.4); k. = 1,842 I/MPa.m.
Cic heé s bic xa cia ngon 1ra sdng va ngon lra khong sdng:
£cp = 0,504; g, =0,270
He s6 biic xa cia ngon lfra trong budng d6t ciia 10 hoi binh thuong:
g =0,1.0,504 + (1 -0,1) 0,270 = 0,293
3. Xdc dinh cdc tinh chdt quang hoc cua ngon lira trong budng ddt cia 1o
hoi cao dp:

Tich p,s = p.r,s = 1,0. 0,288 . 2,1 = 0,6048 MPa.m

He s6: k, = [0.78 +1,6x0,194 l][l -037 @2;&} =1,373 MPa.m

0,3164/0,6048

Hé s6 lam y&u biic xa bdi cdc hat bd héng ta ldy ciing nhu vay k. = 1,842
1/MPa.m
Céc hé s6 bitc xa ciia ngon lira sang va khong sang:

£ — l - e;(l,313.0,288+ 1L342) 1.0 2,1 0 991
CB— ]

e = l -e” LATIN2RR1 02,1 = 0 564
Hé s6 bitc xa cla ngon lia trong budng d6t cha 16 hoi cao ap:
£o =0,1.0,991 + (1 - 01) 0,564 = 0,607
Cudmg do bitc xa chia khi trong 10 hoi cla 1 hoi cao dp trong vi du di cho
16n hon 2,054 14n so véi ¢ 10 hoi binh thutng.

BAI TAP

Bai 4.1. Hiy xdc dinh cdc dic tinh hinh hoc cia buéng dét 16 hoi E - 500 -
13,8 GM ¢6 t,, = 545°C, c6 profil cia budng d6t giéng nhu & vi du 4.1 va chi
khdc bé rong clia budng dot do theo cde truc clia 6ng 13520 mm. S6 luong céc
voi d6t 8, 18 cira quan sdt 4.
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Bai 4.2. Hiy xdc dinh bé mat hép thu bic xa gian 6ng cia thuong budng dot
¢4 bé rong 13 m va chién cao 21 m. Gian 6ng 1am tir cic ng tron cé dudng kinh
ngoai 42 mm vdi buGc 46 mm, & phdn dudi cha gian 6ng c6 b6n 16 dé dat voi
dot véi dudng kinh mig¢ng 1,2 m va hai 16 cta c6 dudng kinh 0,45 m, & phin trén
cla gian 6ng c6 8 vdi phun dé tdi tudn hoin khéi ¢6 kich thudc méi voi 0.2 x
0,45 m. O ph4n duéi gian phi dai chdy & d6 cao 2 m theo toan bo bé rong.

Bai 4.3. Hiy xdc dinh hé s6 birc xa ngon lira €4 khi d6t than niu Berezovxki
(phu luc, bang P1, nhién liéu s6 14). He s6 du khong khi sau budng d6t bing
ar = 1,2, con nhiét do sin phdm chdy sau budng d6t 1050°C, bé day hiéu qua
16p birc xa cila budng dot 5 m, mdy nghién kiéu bda, a,, = 0,75.

Bai 4.4. Hdy xdc dinh hé s6 bic xa cOa budng d6t & khi d6t than
Neriungrinzki (phu luc, bang P1, nhién liéu s6 16). Lay he s§ dir khéng khi sau
buéng dét o = 1,2, nhiét d6 khéi sau buéng dot 8", = 1200°C. Bé day hiéu qua
IGp buc xa clia buéng dét s = 7,0 m, mdy nghién cé t6¢c d6 trung binh, hé s6
hi¢u qua nhigt trung binh clia céc gian y,, = 0,41; a,, = 0,95, buéng d6t théi hut
c4n bang, ¢é nghia p, = 0,1 MPa.

4.2. TRAO POI NHIET BUC XA TRONG BUONG POT

Nhigt d¢ chdy doan nhi¢t dugc xdc dinh & hé s6 du khong khi sau buéng
dot oy va cdc entanpi bang nhiét toa hire ich trong buéng dét. Luong nhiét hitu
ich dugce xdc dinh theo bidu thic:

Qr=Q (100 — g3 - 94— @5} (100 - 9} + Qp = Quenm + Hioror  (4.21)
& day Qg - nhiét lvgng do khong khi mang vao buéng dé:

Q= (&, - Aat, - &, ) H' 5 + (At + Aay, ) HY 5 (4.22)
Aa, va Ad, , - d0 lot khong khi trong bubng d6t va trong hé thdng bot than (xem
chuong 3); H, 5, H’, 5 - entanpi cla thé tich khong khi cdn thiét theo 1y thuy&t &
cdc nhigt do cua khong khi néng va khong khi lanh lot vao, kJ/kg (xem chuong
2 va phu luc); Qpgwy - nhiét lugng khong khi duge gia nhiét tir bén ngodi 16 hoi
kJ/kg (xem chuong 3); H,ore, I - entanpi va ti 1& khéi trich cho tdi tedn hoan
{xem chuong 3).

Tham s6 phan bé nhiét d¢ doc theo chiéu cao budng dot:
M=A-BX (4.23)

0 day X, - vi urf tuong d6i ¢6 nhiét d9 khoi cuc dai trong budng dét. Dai vdi céc
budng d6t khong gian, b6 trf cdc truc vdi d6t xody ndm ngang vi clra ra clta san
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ph4m chdy phia trén bubng dét X,, theo ly thuyét tring véi mic tuong d&i cha

phan b6 cic mo dot X..

Gi4 tri cac hé 56 A va B trong phwong trinh (4.23) dugc xac dinh theo

bang 4.4,
Bdng 4.4.
_ o Hé s6
Nhién lien chdy, thiét bi budng d6t
A B

Khi va mazut 0,54 0,20
Nhién ligu rin, d& chdy buéng dét kiéu khong gian

va t4t ca nhién liéu rdn trong budng d6t kiéu hop 0,59 0.50

Céc nhién liéu rdn khd chdy, than di ¢6 d6 tro cao 0,56 0,50
trong budng dot kifu khong gian.

Khi vi trf nhiét do cuc dai lech v6i mitc trung binh cia cdc md dot:

X, =X, + AX

(4.24)

& day AX - do tang tuong d6i cia gid tri cyc dai cha nhiét do trén miic cia céc

vdl dét duge xdc dinh theo bang 4.5.

vhidota, < 1

Bdng 4.5.
Céc diéu kién dot chday nhién liéu Hiéu chinh AX
D6t bot than trong cdc vdi d6t théi thing (tir cdc 0,05
vdi d6t ddng phing va trong cdc voi dét xody (b6
tri hai hoac nhiéu hon hai hang, bd tri & tudng
trude, hodc b6 tri & hai tudng bén va d6i dién
nhau). Cong suft 1d hoi > 116,67 kg/s (420 T/h)
Ciing nhu vay & ning sudt 10 hoi D < 116,67 kg/s 0,01
(420 T/h)
Khi d6t mazut va khi trong cdc budng d6t ¢é 0.15
D < 9,72 kg/s (35 T/h)
Khi d6t mazut va khi véi cdc hé s6 du khong khi 21 —a)

Céc vdi d6t quay, vdi quay xudng dudi

- 0,1 - cho géc quay 20°

Ciing nhu vay, vdi quay 1én trén

+ 0,1 cho gdéc quay 20°
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Trong cédc trdmg hop con lai khéng cé trong bang 4.5 thi X, = X, . Trong
cdc bubng dét ngugc, khi bd tri cac voi d6t bot than trén trén bubng d6t va théi
khéi xudng dudi ta 14y X, = 0,25 =+ 0,30.

Khong phu thude vao gid tri M thu dugce theo cong thic (4.23), thong s6 M
trong cdc bubng d6t lang try, ngodi budng dét dao ngugce, déi véi nhién lidu rin
khong 18y vuot qua 0,5. DSi véi budng dot kiéu nira hd, he s6 M duoc 14y bing
0,48 khi d6t khi mazut va cdc nhién liéu d& chdy va 0,46 khi d6t antraxit, ban
antraxit va than gdy. Trong cdc buéng d6t c6 b6 tri voi d6t & ddy budng dot 1ay
M =0,39 + 0,40.

S48 Boltzman:

Bo = ¢.B,Vc,, . 10" (5,67y,, Fer T2) (4.25)

Nhiét dung trung binh clia cdc san phdm chdy Vc, cla I kg nhien lieu,
kI/kg.K & h¢ s6 dv khong khi sau buéng d6t va trong khoang nhiét do céc khéi
8, + 8" duge xdc dinh theo cong thikc:

Ve, = (Qr - H')(8,. - 8"p) (4.26)

Khi d6t hdn hop nhién liéu rin vi nhién lieu 1éng, xdc dinh s6 Boltzman
Bo, thé tich cdc san phdm chdy 1dy cho 1 kg hén hop, con tiéu hao nhien lieu
bing luu luong t6ng clia hén hop cie nhién liéu.

Khi d6t khf ty nhién trong hén hgp ¢6 nhién liéu ran hay 16ng, nhu di né6i &
chuong 2, tinh todn tién hanh theo ti¢u hao nhién li¢u rin (hay ldng) va vi vay
khi xdc dinh s6 Boltzman thi thé tich san phfm chdy 14y theo thé tich hén hop
cho 1 kg nhi¢n liéu rin hay nhién lieu long (Vey = Vo + x.V, 1) bing B, - theo
tiéu hao nhién liéu rin (hay 16ng) & day céc chi s6 "T.T" - nhién liéu ran "r.r" -
nhieén liu khi ; x - lugng cdc mét khdi cha khi nhién liéu 14y cho 1 kg nhién
liéu rdn (hay long).

Nhiét d¢ tuong d6i cha sdn phdm chdy sau budng dot:

eut = T”Tfra; ent = Bo[l.ﬁ.( BOU,G + MST(}.!S) (4.2?)
Nhigt do tuyét d6i clia san phdm chdy sau budng dat:
T'r = T, /[1 + M(e/ Bo)*®] (4.28)

Bé mat c4c tudng budng dot cdn dé lam mdt cdc san phim chdy t6i nhiét do
da cho & ddu ra tir budng d6t:
F. = B,Q. [(T/ T'r - DYMG5.67.10 ;¥ MT T (4.29)
& day Q, - suat hap thu nhi¢t cha cdc gidn 6ng ciia budng dst tinh theo can bing
nhiét (kJ/kg):
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Q:=(Qr-H'no (4.30)
¢ - hé s6 giir nhiét, tinh d&n phdn nhiét cia khéi do bé mat gia nhiét hdp thy
¢ =1-gs/(n + g5).

Vi du 4.8. Hiy xdc dinh nhiét do chdy doan nhiét cia than Kuznhexki mic
CC (phu luc, bang P, nhién liéu s6 6). Cic diéu kién d6t nhién liéu: budng dot
thai xi long, nhi¢t d¢ khoéng khi néng t, 5 = 370°C; Aaty = 0; Act,y = 0; 10 hoi lam
viéc dp suat duong, khong ¢6 tdi tudn hoan khéi, hé s6 du khong khi san budng
dot ar = 1,15; a,, = 0,5.

Bai gidi: 1. Xdc dinh entanpi cla khéi di v6i dai nhiét d6 doan nhiét cia
san phdm chdy (2200 + 2000°C). Ta sk dung bang entanpi ly thuyet H; va H",
déi voi nhieén lieu da cho (phu luc, bang P3). Chiing twong ing bang & 8 =
2200°C; H", = 24865k]/kg; H®, = 28855 kl/kg; & 8§ = 2000°C H', = 22408 kJ/kg;
H’= 25971 kJ/kg.

( he s6 du or = 1,15 entanpi clia khéi bing

-39 =2200°C; H, =28855+ (1,15 1) 24865 = 32585 kl/kg
- & 8 =2000°C; H,=25971+ (1,15 — 1) 22408 = 29332 kl/kg.

Vi khong c6 gia nhiét so bod khong khi Qg = 0, b qua nhiét vat 1y cla
nhién li¢u, khi d6 Q°, = Q"y = 27420 kJ/kg.

2. Xdc dinh céc 16n th4t nhiét q, v g, theo phu luc, bang P7 vdi d¢ khong
chdy hét hod hoc q, = 0, véi d6 khong chdy hét co khi q, = 1,0%.

3. Cdc t8n that nhiét vat 1y clia xI (theo 3.6):

_ 0,5%x2064,1x14,1
- 27420

Nhiét d¢ xi ldy bang t, = 1700°C, khi d6 (¢9),. = 2064 kJ/kg.

4, Xac dinh nhiét 104 hifu ich trong buéng dét (theo 4.21). Entanpi 1y thuyét
cuia khong khi néng duge xdc dinh theo bang P3 ctia phu luc ddi véi nhién ligu da
cho & t, 5 = 400°C ¢é H' = 3960 kIfkg: & t,5 = 200°C ¢6 H'; = 1947 kJ/kg. Dai

30

Y i = © - - 0 - 94? - =
véi nhiét do t,, = 370°C c¢6 H' = 3960 — (396 1947) 700 =200 3658

=0,531%

[

kJ/kg. Nhiet luong do khong khi mang vao theo (4.22):
Qp=(1,15-0-0) 3658,0 + 0 = 4207 kJ/kg.
Nhiét toa hifu ich trong bubng d6t:
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100-1,0-0,0-0,531
100-1,0

D6i v6i Q, = 31480 ki/kg, nhiét d6 doan nhist:

9, = 2000 + (2200 — 2000y 148029332 _ 40

3258529332

Q, = 27420

+4207-0+0=31480 kJ/kg

Vi du 4.9. Tuong ng v6i cdc s6 lieu cla bai giai vi du 4.8, hiy tim sy thay
déi nhiét do chdy doan nhiét khi tang nhiét d¢ khong khi néng téi 50°C.

Bai gidi: 1. X4c dinh entanpi 1y thuyét clia khong khi néng & nhiet do
420°C. Theo bang P3 clla phu luc d6i v6i nhién liéu da cho & t, = 400°C, H% =
3960 kl/kg; & ty = 600°C, H% = 6065 kJ/kg & nhiét do 420°C:

6065 — 3960
600 — 400

2. Nhiét toa hiru fch trong budng dét & nhiét d6 khong khf néng 420°C:

Qe=4170,5(1,15-0-0)+0=4796 kl/kg
100-1,0-0,0-0,531
100-0,1

3. Xdc dinh nhiét d¢ chdy doan nhiét:

H', = 3960 + (420 - 400) = 4170,5 kJ/kg

Q, = 27420 +4796 = 32069 kl/kg

32069 —29332
=200 -20 —— = f
S, 0 + (2200 - 2000) 33505 - 29337 2168°C

Do dd sy tang nhiét d¢ khong khi néng 1én t8i 50°C 1am tang nhiét do chdy
doan nhiét t&i 2168 — 2132 = 36°C.

Phuong phdp gin diing xdc dinh sir khdc nhau cla nhiét d6 doan nhiét. Xic
dinh sy thay déi entanpi cdc san phim chay trong khoang nhiét do6 200°C khj
thay d6i tir 2000 t6i 2200°C. Tuong tng véi vi du 4.9;

AH, = 32585 — 29332 = 3253 kJ/kg

Su thay déi entanpi clia khong khi néng ciing & khoang nhiét do 200°C khi
thay déi tir 400 1di 600°C:

AH, 5 = (6065 — 3960) (1,15 — 0) = 2420 kJ/kg

Su thay d6i nhiét d6 doan nhiét clia sin phdm chdy:

AH 2420
A8, = At LB .50 =37°C
TP OAH, 1253 =

Nhu vay, theo phuong phép nay c6 thé xdc dinh cdc su thay ddi nhiét do
doan nhiét, khong cn phai tinh lap.
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Vi du 4.10. Hiy xdc dinh nhiét 46 chdy doan nhiét ting lén bao nhiéu khi
chuyén tir so dé sdy kin & d6t than Kuznhexki (xem vi du 4.8) sang so d6 sdy hd
béti kKhéi thai. L4y d6 4m bot than W™ = 2% & so d6 hd cdp bot than t6i cdc voi
dét bdi kheng khi tir mdy nén, phdn khong khi nén van chuyén Aa;s = 0,012,
nhiét 46 khong khi van chuyén 60°C. Nhiét d4 bot than sau kho than bot 85°C,
khong 6 tai tudn hoan khéi, thai xi 1ong. Phén tro bay 0,3.

Bai gidi: Tuong tng vdi bang P1 cda phu luc, thanh phdn nguyén’t6 cila
nhién liéu tho WP = 6,0%; A® = 14,1%; S" = 0,6%; C° = 72,5%; H" = 3,4%; N* =
1,7%: O' = 1,7%; nhiét tri thap cha nhién liéu 27420 kJ/kg. Thanh phdn nguyén
(6 clia bot than & W™ = 2%, tuong (ng v6i cdc cong thic chuyén déi (chuong 1,
bang 1.1) W™ = 2,0%; A™ = 14,7%; S$* = 0,63%; C" = 75,59% ; H™ = 3,54%;
N® = 1,77%: O" = 1,77%: QP ,, = 28694 kJ/kg. Tuong fmg véi (2.1); (2.4) +
(2.7), céc thé tich khong khi va céc thanh phdn san phim chdy theo 1y thuyét sé
bang:

V® = 7,58 m¥/kg: Vyo, = 1,41 m¥/kg; Viyo, = 600 m*/kg; V'y0 = 0,57 mi/kg.

Xéc dinh theo (2.23) + (2.25) cdc entanpi ciia cic khi caché s6 dua =1
va ot = 1,15 va & nhiét d6 du dodn 9, bing 2100 + 2200°C, tir két qua ta c6 cdc
gid tri sau day.

Entanpi, kl/kg Nhiét do, °C
2100 2200
HC, 24512 25784
H, 28350 29839
H o=1,15 32027 33707

2. Xé4c dinh entanpi 1§ thuyét clia khong khi & nhi¢t do 60 va 370°C theo
(2.23), 8t = 60°C, H'; = 602,2 kJ/kg; & t = 370°C, H'y = 3791 kJ/kg.

3. Xdc dinh nhiét tinh todn cla nhién liéu, do bo qua gia nhiét khong Khi
trong cic bo sy Qpaun = 0. Tuong ing v6i bang P6 cla phu luc, nhiet dung
khéi lwong kho cla than Kuznhexki & 85°C bang 1,070 kJ/(kg.K), con nhiét
dung cla b6t than:

¢, = 4,1868 1%%“,07100‘2

= 1,132 kJ/(kg.X)

Khi d6 theo (3.2):
Q’, = 28694 + 0 + 1,132 . 85 = 28790 kl/kg
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4. Xé4c dinh cdc tdn th4t nhiét.

Céc t6n that nhiét budng d6t ciing giéng nhu & so dé sdy kin, trong vi du 4.8:
Q=0 q,=1,0%
Céc tdn that nhiét vat Iy cia xi (theo 3.6):
_ (0,5 % 2064,1x 14,7
28790
5. Xdc dinh nhiét lugng ciia Khong khi theo 4.22:
Qn=(1,15-0,012) 3791 + (0,012 + 0) 602,2 = 4321 ki/kg.
Nhiét tod hitu ich trong buéng d6t theo (4.21);
Qr = 28790 190 —1168:?.0_ 0,53
Gid tri ndy theo bang H - 9 twong ting v6i nhiét do:
. 32958 - 32027
3= 2100+ ST 32027

D6i v6i so d6 sdy kin twong ing véi vi du 4.9, 8, = 2132°C.

Trong so d6 sdy hd nhién liéu, d6i v6i than Kuznhexki véi WP = 6% lam
ting nhiét dd chdy doan nhiét t6i 23°C. D81 vdi cic nhién lieu &m hom, gid tr
nay 1on hon nhiéu. Vi du d6i v6i cdc than ndu dm 13 150 + 200°C.

=0.53%

L]

+4321-0+0 = 32958 kl/kg

(2200 -2100) = 2155°C

Vi du 4.11. Hay x4dc dinh sy thay déi nhiét d6 doan nhiét khi 4p dung tdi
tudn hoan khéi vao trung tam chdy, véi ti l& 5 dén 20% véi khoadng 5%. Nhién
li¢u la than nau Kuznhexki (phu luc, bang P1, nhién liéu s& 14), nghién nhién
liéu trong so dé kin, doc 13p, dung quat nghién hiit sau b6 sy khong khi d t4i
tudn hoan véi 8,, = 130°C va he s6 du khong khi o= 1,26,

Céc gid tri khdc 18y nhu sau: nhist d6 khong khi néng 250°C, i¢ khéi
trich cho sdy 1, = 0,20; nhi¢t d6 khéi & cira trich cho s&y 400°C & Cegy = O} he
s6 du khong khi trong bubng dét o = 1,20, d6 lot khi budng d6t Aa, = 0, &
trong h¢ théng bot than Aa,, = 0,2; khong ¢6 gia nhiét so bo khong khi trong
cdc bo say khong khi, bo qua nhiét vat 1y clia nhién ligu.

Bai gidi: Bi vi h¢ th6ng ché bi€n bot than 12 kin nén khéi trich cho sy
nhién liéu dugc dua quay trd lai budng d6t.

1. Xé4c dinh cédc thé tich khéng khi vi cdc thanh phin san phim chdy theo
1y thuyét (theo bang P3 cha phu luc):

V= 4,28 m/kg Vgo, = 0,82 m/kg
Vi, =338 m'kg V50 = 0,82 m¥/kg
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Céc entanpi cha khong khi H’, va cia khéi HY, theo 1y thuyét duoc xdc dinh
tuong tng véi (2.23) va (2.24).

2. Xdc dinh nhiét sir dung cda nhién lieu theo 3.22 (khong c6 sy s&y khong
khi tir ngoai v bd qua nhiét vat 1y clia nhién liéu:

Q7 = Q% = 16200 kJ/kg

3. X4c dinh nhiét do khéng khi mang vao buéng d6t. Entanpi 1§ thuyét cua
khong khi H & cdc nhiét 6 ¢, = 250°C v t, 5 = 30°C theo (2.23) tuong tng
bang 1434,8 va 171,0 kJ/kg, khi dé theo (4.22):

Qp = (1,20 - 0 - 0,20) x 1434,8 + (0 + 0,20) 171,0 = 1469,0 kI/kg

Céc tdn that nhiét: tén that khong chdy hét hod hoc va co khi twong tng véi
bang P8 cia phu luc; q; = 0; q, = 1,0%.

4. Xac dinh entanpi clia khéi cira trich cho tdi tudn hoan kin va sfy. Tuong
ttng v&i (2.23) va (2.24) cdc entanpi 1y thuy&t clia khong khi va cdc san phim
chay & 9,, = 130°C: H', = 741,0 k)/kg; H', = 923,7 kJ/kg & he s6 du khong khi
oy, = 1,26, entanpi clta céc sdn phdm chdy theo (2.25) bd qua. Entanpi clia san
phdm cira trich: H, ¢ = 923,7 + (1,26 - 1,0).741,0 = | 116,4 kJ/kg.

Xac dinh entanpi cla sdn phim chdy & cira trich cho sdy ¢ 3 = 400°C:
H°, = 2319 kJ/kg; H® = 2926 kJ/kg. 3 he s6 du khong khi aqy = 1,20:

H, .y = 2926 + (1,20 - 1) 2319 = 3390 kl/kg

5. X4c dinh nhiét tod hitu {ch trong budng dét theo (4.29), vi nhién liéu it

tro, bd qua cdc tdn thét nhiét clia xi g4 = 0: g Ipw = 3%:

Q. = 16200 1001"03 : }:g =0 1 1469.0-0+1116,4 x 0,05 + 3390 x 0,2
= 183472 + 1116,4 % 0,05 = 18403 kJ/kg
0 Tou = 10%:
Q.= 18347,2 + 1116,4 x 0,1 = 18458 kl/kg
6] I = 15%:
Q.= 183472 + 1116,4 x 0,15 = 18514 kJ/kg
4 1, = 20%:

Q.= 183472 + 1116,4 x 0,20 = 18570 kJ/kg.

Pé xdc dinh nhiét do chdy doan nhiét ing v6i lugng nhiét c6 ich cdn xay
dung bang H — 8 & cdc nhiét d¢ gdn vdi cdc gid tri dy toén 3.,
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6. Tim he s6 du khong khi sau khi tron dong co ban vdi dong tai tudn hoan
khéi & diém trich cho sdy (xem vi du 2.11).

Olop = O + (Cy, — 07} Tpy F (Cygy — Op) Ty
Or,, = 5%:

aem = 1,26 + (1,26 — 1,20) 0,05 + 0 = 1,203
e} Tpa = 10%:

Qew = 1,20 + (1,26 — 1,20) 0,10 + 0 = 1,206
Or, = 15%:

Oy = 1,20 + (1,26 — 1,20) 0,15 + 0 = 1,209
3 1, = 20%:

Cew = 1,20 + (1,26 - 1,20) 0,20 + 0 = 1,212

7. Tim entanpi cha san phdm chdy & cdc hé s6 du khong khi (xem vi du
2.11):

HI.CM = [Hor + (aCM - 1) HOB] / (l + rpu + rlr{ch)'

Vi vay theo (2.23) va (2.24) ta tim duge H'p va H®, & cdc nhiét do 1200,
1400 va 1600°C va cdc gid tri H, & a.cy . Cdc k&t qua duoc dua vao bing 4.6

Bdng 4.6, Cic gid tri Hy va H,

Entanpi, kJ/kg Rhigt 00, %

1200 1400 1600
HY% 7505 8886 10284
H’, 9713 11544 13409
H, & « =1,203 11237 13348 15497
H, & o = 1,203 ¢6 tinh ¢, = 0,2 var,, = 5% 14047 16685 19371
H, & a = 1,206 11259 13375 15528
H, & o = 1,206 c6 tinh 1,4, = 0,2 var,, = 10% | 14637 17388 20186
H do=1209 11282 13401 15558
H do=1209cétinhr,,=02vdr,=15% | 15231 18091 21003
H éa=1212 11304 13428 15589
H éa=1212c6tinh 1, =02 var, =20% | 15826 18299 21825
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8. Xac dinh nhiét d6 chdy doan nhiét tuong ¥ng vdi s& liu cia bang 4.6:
-0 T = 3%:

18403 — 16685

8= 1400 + 1o Te68s

(1600 - 1400) = 1528°C

Tuong tu ta c6:

-Or, = 10% 8, = 1476°C
-Or,,=15% 8, = 1429°C
-Or,, =20% 9, = 1385°C

Do d6 su tang tai tudn hoan kin lén 1% s& lam giam nhiét d6 chdy doan
nhidt trung binh 1a 9,5°C.

Vi du 4.12. Hay xdc dinh nhiét do khéi di ra khoi budng d6t 1 hoi E-670-
13,8GM V6i t,,, = 545/545°C, nang sudt hoi 186,11 kg/s clia t6 may 200 MW
khi d6t khi thién nhién (phu luc, bang P2, nhi¢n ligu s6 2).

C4c s6 lidu k&t ciu clia budng d6t 14y theo vi du 4.1. Cic thong 56 cua
hoi v nuée nhu sau:

Nhiet do hoi qud nhiét 545/545°C
Nhiét do nude cdp 243°C

Ap sut hoi nuéc & ddura 13,7 MPa
Ap sust nudc cp 16,19 MPa
Luu lugng hoi thit cdp 163,9 kg/s
Nhiét 46 hoi & ddu vao bd qué nhiét trung gian 328°C

Ap suft hoi sau bo qud nhiét trung gian 2,40 MPa
Ap sufit hoi & ddu vio bd qui nhiét trung gian 2,70 MPa

He s6 du khong khi sau budng d6t op = 1,05, 1d hoi kin khéi, nhiét d¢
khong khi lanh 30°C, khong c6 gia nhiét so bo khong khi, tdi tudn hoan khéi i
budng dét t6i lugng 6,8% (tdi hop khong khi & ddu vao cdc voi dot), trich Khéi
tudn hodn sau bd ham & nhiét do 322°C vi hé s§ du khong khi 1,05. Nhiét do
khong khi néng 247°C, hiéu sult 1d hoi ng= 94,34%.

Bai gidi: Tuong tmg v&i bing P4 cla phu luc, thé tich céc khi ba nguyen ti
Vies = 1,00 m¥/m?; céc thé tich 1y thuyét cha hoi nudc, nito va khong khi twong
ing bing:

Vg o= 2,15 m%m’; Vi =752 mYm* V°=9,52 mm’
2 2
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Thé tich 1y thuyét clia cdc khéi thai theo 2.7:
V% =1,00+ 7,52 + 2,15 =10,67 m/m*
O he s& du o = 1,05 thé tich cdc khi thai va hoi nuéc theo 2.15 va 2.14:
V,=10,67 + 1,0161 (1,05 - 1,0)9,52 = 11,15 m*/m*
Vo = 2,15 + 0,0161(1,05 - 1,0)9,52 = 2,16 m’/m*

Céc phan thé tich cla cdc khi ba nguyén tr v3 clia hoi nudc theo 2.19 va
2.20:
Tro, = 1.0/11,15 = 0,09;
fay0=2,16/11,15 = 0,194,
Phan thé tich t8ng ctia c4c khi ba nguyén tir va clia hoi nudc:
r,=0,09 + 0,194 = 0,284
Ty s6 C°/H" ta x4c dinh tuong @ng v6i thinh phén nguyén 6 clia nhién liéu
theo bang P2 ctia phu luc va myc 4.1.8:
E_Z - 0,12B 989 + %0.3 " -;io,l N %0,1] =2,988

1. Xdc dinh nhiét tinh todn cla nhién lién. Do khdng c¢é gia nhiét so bo
khong khi trong cdc bd sdy khong khi va cho ring nhiét vat 1y cia nhién lieu
khong ding ké Q. = Q" & Q4 = 35800 kl/kg.

2. Xéc dinh luong nhiét do méi chat 1am viéc hip thu trong 15 hoi theo
3.3a:

Q.x= 186,11 (3448,7 — 1053,7) + 163,89 (3561,7 — 3071,0) + 0 = 526266 k)/s

3. Tiéu hao toan phin ctia nhién liéu (theo 3.7):
B= 526266 x 100
35880 x 94,34

4. X4c dinh nhiét d¢ chdy doan nhiét. Nhiét tod hitu ich trong budng d6t
theo 4.21. D€ tim né theo bang P4 ctia phu luc ta x4c dinh cdc entanpi 1y thuyét
clia khoéng khi néng 0 t,5 = 247°C, tuong dng bing 3150 kJ/kg. Khi dé theo
4,22, nhiét Ivgng do khong khi mang vio bubng dét:

Q,=(1,05-0-0) + 0 = 3307,5 kJ/m®

O nhi¢t d6 t4i tufin hodn khéi § = 322°C, ciing tir bing nay tim dugc cdc

entanpi 1¢ thuyét ciia khong khi va cdc khi:

H% =4152,6 kJ/m®, H° =4868,2 k}/m’

=15,55 m’/s
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& he s6 dir khong khi & vi tri cira trich oy, = 1,05, entanpi clia khéi theo 2.25:
H,.n = 4868,2 + (1,05 — 1) 4152,6 = 5076 kJ/m’
Tuong tng véi bang P7 clia phu luc q; = 0,3%, q, = 0, bd qua cédc tén that
nhiét vat 1y cia xi.

O Q. va H,,, da biét ta xdc dinh Q; (xem 4.21):
100-03-0-0

Qr = 35880 +3375,0 — 0 + 0,068 x 5076 = 39452 kJ/m’

Pé x4c dinh nhiét d6 chdy doan nhiét, cdn phai xay dung bang H (3) & cédc
nhiét do khi gdn véi 9,. C6 xét dén tdi wdn hoan khéi, entanpi 1y thuyét khong
khi va khéi 18y & nhigt do 1800 va 2000°C theo bang P4 cla phy luc. Do dé he
s6 du khong khi & vi tri trich tudn hoan béng.he s& du khong khi sau budng dot
Qe = O0p = 1,05, entanpi clda khéi & o = 1,05 tim theo 2.25. K&t qua tinh thu
duge cdce gia tri sau:

Entanpi, kJ/m’ Nhiét do, °C
1800 2000
H, 25987 29178
H°, 31675 35609
H, da=1,05 32934 37068

Entanpi clia khéi ¢6 tinh dé€n tdi tedn hoan khéi xac dinh theo (2.26):

- & 9 = 1800°C:
H, ,, = 35 174 kI/m’
- & 9 = 2000°C:

H,,, =39 589 kJ/m?
Tuong iing v6i cdc gid tri H, ,, va Qy ta tim dugc:

8, = 1800 + 22=1174 5540 _ 1800) = 1994°C;
39580 — 35174

T,=1994 + 273 = 2267 K.
5. X4c dinh nhiét dung t6ng trung binh cla san phdm chdy theo (4.26).
L4y nhiét do cic khéi sau budng d6t § 7 = 1265°C.

Tuong ty 1ap bang H(8) & cdc nhiet 4 khéi 1200 va 1400°C c6 xét dén hé
s& tdi tudn hoan khéi r,, = 0,068:
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Entanpi, kJ/m? Nhiet do, °C

1200 1400
H, 16710 19770
H° 20067 23873
H ¢a=1,05 20902 24861,5
H 6 a=1,05var, = 0,068 22323 26552

Tuong ting v6i bing, nhiét do khéi 1265°C twong ting c6 H, = 23697 kJ/m" va
_ 39452 - 23697
1994 - 1265

Tham s6 nhigt do theo (4.23) va bang (4.3):
M=054-02.0219=0,469
0 day, X, = 0,219 theo s6 liu clia vi ¢n 4.1.
6. Xdc dinh he s6 hiéu qua nhiét trung binh clia gian 6ng (theo 4.18).
Theo s6 ligu vi du 4.1 ta [4y: y,, = 0,538
He s6 hieu qua nhiét cla cita ra budng dét duge ldy ¢é tinh dén he s6
B = 0,5 theo hinh P2 cita phu luc.
7. Xac dinh h¢ s6 bifc xa clla moi trudng bubng dét:
Tichp,s =0,103 . 0,284 . 6,2 = 0,181 MPa.m He sé k, theo (4.14):

K, =|%78+16x0194 . (1-0,3736—“—27?) = 3,061 1/(MPa.m)
0,316x0,181%5 1000

= 21,61 kJ/(m*.x)

th

He s6 1am yéu birc xa boi cdc hat bd héng theo (4.16):

K. =03 (2-1,05) (1,6126150;—0%7—3 - 0,5) 2,988 = 1,67 1/(MPa.m)

Theo (4.13) ta tim duge ec; vi €,
Eop = 1 — M98 021 LENM062 _ g g,
B, = 1 — e RL0B0I0362 2 ) 476,
He s6 trung binh m d6i véi khi bang 0,1;
Hé 56 bic xa ngon ltra theo (4.12);
€, =0,1.0,802 + (1 -0,1)0,426 = 0,464

Sau dé theo (4.10) ta tim duogc:
_ 0,464
0,464 +(1 -0,464)0,538

= 0,616

Er
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8. Xdc dinh nhiét dé khéi & ddu ra budng d6t (theo 4.28), s6 Boltzman Bo
theo (4.25):

Bo = 0,9968 . 15,55 . 21,61 . 10'!/(5,67 . 0,538 . 1398,9 . 2267%) = 0,67
TV = 2267/(1 + 0,496(0,616/0,67)*°] = 1540K
§7, = 1540 - 273 = 1267°C
Tir bang H(8) & nhiét d¢ nay xdc dinh duge H”; = 23740 kl/kg. Khi d6
lugng nhiét hap thy bic xa cia budng d6t theo (4.30) bing:
Q, = (39452 — 23740} . 0,9968 = 15662 ki/kg
Vi du 4.13. Cin xic dinh sy thay d6i nhiét 4o khéi & ddu ra budng d6t khi
tang 46 bam bdn cta cdc gian 16n hon tinh todn AY, = 0,1 d6i véi 16 hoi E- 500

- 13,8, c6 cong sudt 138,9 kg/s. Nhién lieu 1a than d4 qua sang (phu luc, bang P1,
nhién lién s¢ 2). Cic s6 lidu két cou budng dot 14y theo vi du 4.5 (hinh 4.3).

Cic thong s6 hoi va nudc nhu sau:

Nhiét do hoi qud nhiét 560°C
Ap suit hoi sau 1 hoi 13,73 MPa
Nhiét 46 nude cap 230°C
Ap sust nudc cip 16,33 MPa

Khi ti&n hanh tinh todn 14y hé s6 du khong khi sau buéng dot 1a 1,20, 1o hoi
kin khi, may nghién t6c d¢ trung binh, 1am viéc duéi dp duong, nhi¢t do khong
khi lanh 30°C, nhiét d6 khong khi sau calorife 66°C; he s6 du khong khi sau né
1,314: nhiét d6 khong khi néng 340°C; ¢6 tai tudn hoan khéi va khong tinh khoi
cho siy. Ap sudt trong buéng d6t pr = 0,100 MPa; hi¢u suft tinh todn l4y
91,618%, he s6 gilt nhiét ¢ = 0,9965, thai xi rin, nhi¢t do nhien ligu 20°C.

Bai gidi: Tuong dng v4i bang P3 ciia phy luc, thé tich cfia khi ba nguyén tit
Veor = 0,91 m'/kg, céc thé tich 1y thuyét clia hoi nude, nito va khong khi nhu
sau:

Vo0 = 0,58 m/kg; VO, = 3,96 m'/kg;
V®=5,00 m'/kg.

Thé tich 1y thuyét cha khéi theo (2.7):
Vo, = 0,91 + 3,96 + 0,55 = 5,45 m'/kg

() he s6 du khong khi ¢; = 1,20, thé tich khoi thai va ciia hoi nudc theo
(2.15) va (2.14):
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V,=5,45 + 1,0161 (1,20 - 1,0) 5,00 = 6,47 m’/kg
Vo = 0,58 + 0,0161 (1,20 - 1,0) 5,00 = 0,60 m*/kg
Phan thé tich ciia khi ba nguyén tif va cita hoi nuée theo (2.19) va (2.20):
Thoy = 0,91/6,47 = 0,141;
Ty = 0,60/6,47 = 0,093
Phan thé tich téng cba céc khi ba nguyén tir vi ciia hoi nude:
r,=0,141 +0,093 = 0,234
Khéi lugng khéi theo (2.16):

5
G =1- %5 +1,306 . 1,20 . 5,00 = 8,55 kg/fkg

AP = 28,5% theo bang Pl cla phu luc. Theo bang P7 cia phu luc o, =
0,95, khi do:

_ 285%0,95

“7 100x8,55

Phuong 4n tinh khi d6 bam ban tinh toan cia cdc gian ong cho trude

= 0,0317 kg/kg

1. Xac dinh nhiét tinh todn va tiéu hao nhién lieu. Theo bang P3 ciia phu
lyc, tuong ving véi cdc nhiét do tess U'n Xdc dinh dugc cdc entanpi Iy thuyét ciia
khéng khi H, 5 = 199,8 kJ/kg v2 H'; = 439,7 kJ/kg.

Theo muc 3.1, nhiét lvgng cén gia nhiét khéng khi tir ngoai:

Qpans = 1,314 (439,7 — 199,8) = 315,2 kl/kg

Nhiét dung riéng ciia nhién liu kho & 20°C theo bang P6 cla phu luc

¢y = 0,998 kJ/(kg K}, va khi d6 4m W’ = 11%:
cr = 4,1868 %J- +0,988 10?0;3“
Khi dé nhiét vat 1y cda than nguyén Qn = 1,34 . 20 = 26,8 kJ/kg. Theo
(3.2) ¢6 tinh dén Qg pys va Qr, thu duge cling nhr Qy = 18880 kJ/kg, ta ¢6 Qry:
Qf, = 18 880 + 315,2 + 26,8 = 19222 kl/kg
Xdc dinh lugng nhiet do mo6i ch4t lam viéc hép thu trong 13 hoi theo (3.3a):
Qnx = 138,9(3488,4 - 993,4) + 0 + 0 = 346531 ki/kg
Xdc dinh ti¢u hao nhién liéu theo (3.7):
346531 % 100

B= —————— =19,68 kg/s
19222 x 91,618

= 1,34 kJ/(kg.K)

2. X4c dinh nhiét d¢ chdy doan nhiét. Tinh nhi¢t hitu ich tod ra trong buéng
dét [theo (4.21)]; v6i nhiét do khong khi néng t, , = 340°C theo bang P3 cla phu
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lue, entanpi 1y thuyét cha khong khi néng H', x = 2295,9 kI/kg.
Nhiét lugng do khong khi mang vao budng ddt theo (4.2.2):
Qy=(1,20-0-0) 22959 +0=2755kl/kg
Tuong tng véi bang P7 cia phu luc g, = 0; q, = 2%; &, = 0,95,
Theo (3.6) xdc dinh c4c t8n thit nhiét do xi:

_ 0.05x560,2x 28,5
19222

Khi d6 (c$) dugc 14y theo bang P3 cia phu luc d nhiét d6 600°C.

Vi cdc gia tri Qg thu duge va cac tdn that nhiét, theo (4.21):
100-0-2-0,042

=0,042%

Js

Qr=19222 1002 +2755~3152+0=21654kl/kg
Pé xdc dinh nhiét d6 chdy doan nhiét, tinh entanpi & cdc gid tri nhiét do
khéi gdn véi 8, (6 1800 va 2000°C). Ta cé: :

Entanpi, kJ/m’ Nhiét dg, °C
2000 1800

H’% 15330 13661

H, 18410 16377

H, 680 646

H,60=1,05 22156 19755

Bdi vi A™ > 1,4, phai tinh entanpi cia tro:
r P

Tuong tng vdi cdc gid tri H, va Q,:

21 654 - 19 755 .
Sl = 1800 + 22 156 _ 19 ?55 (2000 - 1800) = 1958"C

T, = 2231K
3. Xéc dinh nhiét dung trung binh ciia sin phdm chdy theo (4.26).
8] phuong dn d4u 1dy nhiét 49 sau budng dét §”; = 1100°C,

Tuong ty muc 2, c§ cdc entanpi & cac nhiét do khi 1000 va 1200°C.

Entanpi, k}/m’ Nhiét dg, °C
1000 1200
H, 7188 8769
H, 8508 10420
H, 266 326
H éda=1,20 10212 12500
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Tuong g vdi bang nhiét d¢ khéi 1100°C, entanpi cla cdc khéi trong 1ing
la H, = 11356 kJ/kg, khi dé
_ 21654 -11356

Ve, = 2163411356 _ o 41 1ike K
= 1958 - 1100 Ake.K)

4. Xéc dinh he s6 hiéu qua nhiét trung binh cia gian 6ng theo (4.18).

Theo s6 liéu vi du 4.5 va cic h¢ s6 bdm bin quy udc cha cic gian dng:

yy = 170X 045 £ 120,4x0,427 _ ) 44
13016

& day &, = 0,45 theo bang 4.2; Egy = £, B = 0,45 . 0,95 = 0,427.

5. Xdc dinh hé s6 biic xa clia méi trudng budng dét, tich p,s = 0,1 . 0,234 .
7,05 =0,165 MPa.m;

He so k, = 3,068 1/(MPa.m) [xem (4.14)].
He s6 lam yé&u bitc xa boi cac hat tro:
k, =733 l/(MPa.m)

Hé s6 lam yéu biic xa bdi méi truding budng dét theo (4.17), tuong itng véi
muc 4.16:

Keoe = 10,05 %, =0,5; 4, = 0,4
k=3,068.0234+71,3.0,0317+10,0.0,5.0,1 =3,48 1/(MPa.m)
H¢ s6 bic xa cla ngon lta: g, = [ —e** "% = 0 914;
Theo (4.10) ta tim duge €1 = 0,906,
béi vdi budng dot (hinh 4.3) théng s6 trudng nhiét d6 X, = X, = 0,22:
M=0,59-05.022=0,48
54 Boltzman theo (4.25): Bo = 0,622.
6. Nhi¢t do khéi & ddu ra budng dét theo (4.28):
T =2231/[1 + 0,48 (0,960/0,622)"¢] = 1374K;
9. =1374-273 = 1101°C
Tinh tuong ty muc 3 & nhiét 46 nay H"; = 11367 kJ/kg, khi d6 luong nhiet
hé4p thu birc xa cha buéng dét theo (4.30):
Q, = (21654 ~ 11367) 0,996 = 10251 kJ/kg.
Phuong an khi tang dé bam bin cia cac gian 6ng
O phuong 4n nay, do hiéu qua nhiét gian 6ng giam, nén nhiet do khéi sau
budng dot tang lén. Ta 14y §" = 1170°C, & nhiét d¢ nay wrong vng véi bang P3
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cla phu luc H”; = 12157 kJ/kg. Téng nhiét dung trung binh cla cic san phim
chdy trong truémg hop nay (theo 4.26) béng:
_ 21654 -12157

Ve, = 2o 24297 15 05 kljkg K
= 9581170 fke K)

Hé s6 hieu qua nhiét trung binh cila gian 6ng theo (4.18) &:
Yo = 0,45 — 0,1 = 0,35 va Eq = 0,35 x 0,94 = 0,329 bing

e ) 170 % 0,35 + 120,4 x 0,329
” 1301,6

=0,345

Ta xdc dinh hé 58 bic xa clia moi trudng bubng d6t £, & $7; = 1170°C:
Pas = 0,165 MPa.m;
k,=2,907 1/(MPam);
k, =68,94 1/(MPa.m);
k=2,97.0.234 +68,94.0,0317+10,0.0,5.0,1 =3,366 1/(MPa.m);
Tuong ing vdi gid tri K mdi, xdc dinh hé s8 bide xa cla ngon llra:
£y = 1 — e 01708 2 g 907
Ta tim theo (4.10) e = 0,966, & cdc gid tri méi y,, vd £; ¢6 56 Bo = 0,802.
Nhiét d¢ khéi & ddu ra tir budng dét:
Tr = 2231/[1 + 0,48(0,966/0,802)>] = 1452K;
977 =1452-273 =1179°C
Q= (21654 - 12260)0,996 = 9361 kl/kg
Do d6, sy tang d6 bdm bdn cda cde gidn téi AE = 0,1 1am tang nhiét d¢ khéi
sau budng dét t6i 78°C va giam nhiét hap thu cha né t6i 877 kJ/kg hay tdi 8,7%.

BAI TAP

Bai 4.5. Hay giai bai todn gidng nhu & vi du 4.10, khi d6t than Karagandinxki
(phu lyc, bang P1, nhién lieu s6 8). Hay so sdnh c4c gi4 tri nhiét d6 chdy doan
nhiét. Khi giai bai todn va 14p bang H(9S) - gi4 tri entanpi H, tinh thém H,,.

Bai 4.6, Hay x4c dinh nhiét d¢ chdy doan nhiét khi d6t than Petrorxki (phu
luc, bang PI1, nhién liéu s§ 11) véi tdi tuln hoan khéi 5, 10, 15 va 20%. Heé s6
du khong khi sau budng d6t va & vi tri trich khéi cho tdi tudn hoan a, = [,20;
nhiét d¢ khoi tai tudn hoan 360°C; nhiét 46 khong khi néng 300°C; nhiét do gia
nhiét so bé khong khi 50°C; hé s du khéng khi & ddu vao 1o hoi B’ = 1,31;
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nhien liéu d6t véi thai xi, rin & «,, = 0,95; q; = 0,0; q, = 10%; nghién trong
mdy nghién c6 t6c do trung binh, duéi 4p sust chan khong, ¢é lot khong khi vao
h¢ thong nghién Aoy, = 0,04; nhiét d¢ than nguyén t; = 20°C. Khi giai bai todn
phai tinh dén entanpi cla tro.

- Bai 4.7. Hiy xdc dinh, theo biéu thitc gdn ding, nhiét ¢ chdy doan nhiet
8,, thay d68i nhu th€ nao khi tang nhiét 46 khong khi néng thém 50°C (nhiét do
ban ddu cla khéng khi néng 14 250°C). K€t qua so sanh v6i vi du 4.10. Cic diéu
kien 14y theo bai 4.5.

Bai 4.8. Khi d6t mazut trong céc budng d6t ¢6 dat cdc vdi dét chi & tudng
truéc hay b6 tr{ d6i nhau, trong hang loat cdc trudng hop vi tri twong d6i nhiét
dé cyc dai cia ngon lira khong triing v6i vi trf b8 tri twong d6i cha cdc vdi dat.
Hay xdc dinh anh hudng vi trf cta nhiét d6 cyc dai t6i nhiét do khéi sau budng
dét, néu ldy AX = 0,05; 0,10; 0,15. Lay cdc s6 liéu k&t c4u theo vi du 4.1, cdc
thoéng s6 va cdc lur lugng khéi theo vi dy 4.13. Nhién lidu 13 mazat ¢ luu
huynh (phu luc, bang P1, nhién li¢u s& 19); nhiet d¢ gia nhiét so bo clla khong
khi 70°C, clia khong khi lanh 30°C; hé s& du khong khi trude bo sdy khong khi
B’ = 1,18, nhiét d6 mazut 120°C; dé du khong khi trong cdc san phdm chdy sau
bubng dét 1,03, cdc tén that ldy: g, = 0,3%; q, = 0; t,5 = 300°C; hiéu sust 15 hoi
94%, 4p sudt trong budng dét pr = 0,103 MPa; itng su4t nhiét thé tich bubng d6t
q, < 407 KW/m?; hé s6 giit nhiét ¢ = 0,9968.

Bai 4.9. Hay xdc dijnh déi vai s0 lieu cia vi du 4.13, bd mat cdc tudng For
va chidu cao budng d6t Hy cdn phai thay ddi nhu thé nao dé tang nhiét do khéi &
diu ra bubng dét 16i 50°C. Chi dan: Khi giai bai todn bod qua céce su thay déi cha
$; X 615 Wy VA Ve,

Bai 4.10. Hiy xdc dinh nhiét d¢ khéi sau budng d6t khi dét khi tu nhién
tryc ti€p sau khi d6t mazut, khong ¢6 théi bui cac gidn 6ng. Cic s6 liéu ban diu
14y theo vi du 4.13. Hay so sdnh cdc k&t qua nay véi két qua cia vi du di cho.

Bai 4.11. Nhigt d6 kh6i sau bubng d6t thay déi bao nhiéu khi dét chdy khi
tu nhién trong 10 hoi E-500-140 cé nang suft hoi 138,89 kg/s, sau khi dét than
da da qua sang (theo vi du 4.13). Ldy céc s¢ liéu két cdu va cdc thong s6 hoi va
nudc theo vi du 4.13: s6 liéu nhién lidu (phu luc, bing P2, nhién liéu s6 8). Cho
ring bo qua gia nhiét so bo ciia khong khi vA tdi tufin hoan khéi, nhi¢t d6 khong
khi néng 250°C, hi¢u suat 15 hoi 94,2%, céc t6n thit nhiét q; = 0,3%, q, = 0, bd
qua nhiét vat 1y cna nhién liéw, heé s6 duv khong khi sau buéng dét a, = 1,05;
buéng dét kin khéi pr = 0,103 MPa.
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Bai 4.12. Hay xdc dinh nhiét khoi thodt khodi bubng d6t cha 16 hoi E-670-
13,8 GM., (., = 545/545°C, nang suit hoi 186,11 kg/s cia t8 miy cong suit 200
MW, khi d6t mazut c6 ham lugng luu huynh cao (phu luc, bang P1, nhién lieu
84 20).

Cic 56 litu k&t cdu va cdc thong s6 hoi theo vi du 4.13. Khi thuc hién tinh
todn 14y nhu sau: He s6 du khong khi sau buéng dot ar = 1,03; nhiét do khong
khi lanh 30°C, nhiét d¢ khong khi sau khi gia nhiét trong calorife sdy khong khi
70°C, he s6 du khong khi sau cdc bo sdy khong khi B’ = 1,18; nhiet d6 khong
khi néng 260°C, tdi tudn hoan khéi & phdn dué6i budng dét 6,8%, nhiet d6 khéi
tai tudn hoan 340°C, trich khdéi tdi tudn hodn sau bo tit kiém & o = 1,03; 10 hoi
kin khéi, ap sudt trong budng dét 0,103 MPa, cdc tén that nhieét v&i chdy khong
hét hod hoc va chdy khong hét co hoc 14y: q, = 0,3%, q,= 0,0; nhiét d6 gia nhiet
mazut 125°C; hi¢u suds 16 hoi 93,97%: 1y m = 0,35.

4.3. CAC PHUONG PHAP TANG CUONG TRAO DOI NHIET TRONG
BUONG POT VA GIAM NHIET PO KHOI BUONG POT

Cac khdi niém co ban: Cic kich thuée hinh hoe cia budng dét dude chon
tir cdc diéu kién chdy kiét nhién liéu, t6i gid tri cdn thiét cla tén thit chdy
khong hét co khi q, va mitc d6 lam mat cdc san phdm chdy téi nhiét do & ddu ra
budng dot 9.

Thé tich t6i thiéu cta budng dot V™" ddm bao chdy hét nhién liéu t6i mic
da cho, bing

& day q, - tng sudt nhiét cho phép cda thé tich budng dét, kW/m?*; gia tri clia né
dugc tim tir biéu thite:
273
YT

& day 7 - thoi gian chdy vat 1y clia cdc hat nhién liéu, s;

T - nhiét d¢ trung binh cita cdc san phdm chdy trong budng d6t, K;

v" - thé tich quy déi cla khdi, tinh cho mét don vi cudmg do toa nhiet

trong budng dét, m*/MJ.
Tuy nhién thé tich budng dét tinh theo (4.3) khong dim bio lam lanh céc

san phdm chdy t6i nhiét d6 9”;. D& dam bao nhiet d6 nay, tng sudt nhiet thé
tich budng d6t cdn phai thod man diéu kién:
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q = 1Qh Fr (4.32)
Q Vg
0 day: qy - cudng do trung binh cda dong nhiét trong budng dét, kW/m?;
Fir - dién tich cdc gian 6ng hap thu bic xa cda buéng dét, m?
V1 - thé tich bubng dét.

O budng dét lang tru binh thudng, véi sy tang cong sudt ciia [o s& giam hé
sd hinh dang buéng d6t (F,;/V;), diéu d6 nhu di thay rd tir (4.23), 1am gidm q, .
Vi vy trong cdc 10 hoi ¢6 cong sudt 16n c6 (ng sust nhiét thé tich thuc t€ nhd
hon rat nhicu gid tri g sudt nhiét thé tich cho phép theo dién kién chdy (qq).

‘C6 the tao ra thiét bi budng d6t véi q, gdn véi qr. Néu cé cic bién phép
tang cudng d¢ trao ddi nhi¢t bitc xa trong thé tich buéng dét. DE dat myc dich
ndy, cdn b& tri trong thé tich budng dét c6 cic gian 6ng hdp thu ca hai mat hay
tdm man dat thdp. Phuong phip khic 1a giam nhiét do khéi bang cach tdi tudn
hoan khéi lén phén trén ciia budng dot. Khi d6, vi tf diém dua vao khéi tai tuin
hoan duge chon sao cho & phdn duéi diém téi tuén hodn dam bao chiy hoin
toan nhién li¢u, con trén diém khoi tdi tudn hoan cdn thiét di dé giam 9761
gid tri da cho. Khi nay thé tich ddu s& tao ra buéng d6t c6 thé tich gin vdi thé
tich t6i thiéu cdn thigt dé det chdy ki¢t nhién liéu va gidm khéi luong kim loai
clia 16 hoi.

Vi du 4.14. Hay xdc dinh hé sd hinh dang d8i véi budng dét cling c6 thé
tich nhu nhau V; va dién tich cdc tiét dién ngang f; véi ty s6:

a) ar/br=4; byay/br=2; cyaybr=|

Ly profil thuc cha 1d hot & vi du 4.3 lam co s& khi gilt nguyén ti€t dién
fr=arby = 111,3 m?, kich thudc cdc mat déc chia phéu lanh, cdc chiéu cao cia cita
ra bubng dét 18y V; = 2550 m’, y,, = 0,444; hé s6 géc ciia cdc gian éng x = 0,96.

Hay xdc dinh nhiét d6 khéi & ddu ra bubng dot, d6i véi méi mot trong s6 cic
phuong 4n nay. Khi d6t chdy than d4 qua sang (phy luc, bang P1, nhién lidu 5§ 4).

Khi tt€n hanh céc tinh todn 14y:

M=0,48;£=0960; §,=2013C; a0, = 1,2; B, = 19,677 kg/s; ¢ = 0,9965.

Bai gidi: 1. Xdc dinh cdc he¢ s6 hinh dang ciia budng d6t.

3 1y 56 cdc canh ar/br = 4, dién tich ti€t dién budng dét & ty s6 canh 44 cho
bang f; = 4bsb; = 4b?, suy ra:

br=+111,3/4 =5275m;

ar=4x5275=21,1m;
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D6i v6i trudng hop nay, theo hinh 4.3, cdc kich thude co ban cia budng dét
18y cdc gi4 tri sau day: bé rong 21100 mm, chiéu siu 5275 mm, chiéu cao phéu
3240 mm; chiéu cao 18 gian &ng kiéu manh 7250 mm, chiéu cao tir ddu phdn 16i
téi gian ong ki€u manh 4900 mm.

1.1. Ta xdc dinh thé tich budng d6t. Thé tich phéu lanh AV, 5 = F, a5, &
day F,., - dién tich thanh bén ciia phéu lanh dugc tinh tir diém giita clia phéu
lanh. Khi d6 nira chiéu cao cita phéu lanh 1,62 m, bé réng & phdn trung binh cia
phéu lanh 2,64 m. Tir cdc kich thude nay, cé dién tich tuéng bén Fi, = (5,275 -
2,64).0,5. 1,62 = 6,41 m®. Thé tich phéu lanh AV, =6,41.21,1 = 1354 m’.

Thé tich phén trén bung d6t, & viing b tri cdc gian 6ng manh AVy = F, a;
tuong Ung véi hinh 4.3, khi gidam bé rong budng dst tir 8,64 tdi 5,275 m, chidu
sau ciia thé tich khéi tinh tir tudng phia trude t§i tdm man giam tlr 5,6 161 2,235
m. Né&u giit nguyén chiéu cao gian ¢ng kiéu manh ta ¢6 Fsp =2,235.7,25 =
16,20 m®. Thé tich phin bén trén clia bubng d6t AV, = 16,20 . 21,1 = 341,8 m’.

Thé tich trong viing phdn 161 khi dong (chd thit cha budng dot) dusi cdc
gian 6ng ki€u manh. Dién tich tudng bén cla thé tich nay bac gém hai hinh
thang (cdc tinh todn tuong tr nhir & trén):

Fop=(4,335+2275).0,5.2,815+(2,275+5,275).0,5.2,085=79 m?,

Thé tich budng d6t trong ving thit:

AV, =179.21,1 = 166,7 m*.

Thé tich phdn ling tru cha bubng dét:

VB, = Vo= AV,,- AV, - AV, = 2550 — 135,3 — 341,8 ~ 166,7 = 1906 m’".

Chiéu cao phén lang tru cha budng dét:

e, = 1906/(5,275.21,1)=17,1m

Chiéu cao chung ciia buéng dét:

hr=05h,+hs +hy+h,,=1,62+725+(2,815+2,085)+17,1 =30,6 m.

1.2. X4c dinh kich thudc bé mat tudng budng dot:

Tudng trude: Fy, = 31,34 . 21,1 = 661,3 m*

Tudng sau: F, = 26,33 . 21,1 =555,6 m®

Tutmg beén: F, = 30,51 + 5,275 + 17,1 = 120,7 m?

Cirara: F,, = 7,25 +2,10.21,1 = 197,3 m%;

Tiét dién tinh todn nim ngang cla phéu lanh (tinh tlr diém gifta chiéu cao
phéu lanh) F, 5 = 2,64 . 21,1 = 55,7 m%.
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Téng dién tich bé mat nromg:
For=661,3 + 555,6 + 120,7 .2 + 197,3 + 55,7= 1711.3 m’.
1.3. Hé s6 hinh dang buéng d6t:
Fie/Vy = 1642,8/2550 = 0,644
( day bé mat hdp thu biic xa cita cdc giin Sng:
Fir=Fepr x=1711,3.0,96 = 1642,8 m?
D6i v6i cdc phuong dn khdc, cic ty s6 a,/b; tinh todn theo bang 4.7.

Bdng 4.7
T¥ s6 cdc canh cla
Pai luong budng dét

afbr=2 | aybr=1
Bé rong buéng d&t, m 14,92 10,55
Chiéu sau budng d6t, m 7,46 10,55
Bé mit tudng bén & phéu lanh, m? 12,9 25,90
Thé tich phéu lanh, m® 192,1 273,3
BE mat tudmg ben phén trén budng dot (161 chd thit), m? 32,05 54,45
Thé tich phdn trén buéng d6t (16i chd thit), m’ 478,1 574.4
BE mat tudng bén clia bubng d6t & viing thét, m? 27,88 43,02
Thé tich budng d6t & viing thit, m® 216,0 453,9
Chiéu cao phdn lang try cha budng d6t, m 14,95 11,22
Chiéu cao chung cita bubng dot, m 29,31 26,5
Tdng bé mat tudng cla budng d6t, m? 1396 1170,5

Bé mat hap thy bifc xa cha cdc gidn 6ng bubng d6t, m*| 1340 1123,7
H¢ s6 hinh dang budng dét F;/V; 0,525 0,441

Nhu vy, khi gidm ty s§ cdc canh ciia budng d6t tir 4 t6i 1, tic 12 chuyén
d4n vé dang hinh vuong thi he s& hinh dang budng dot giim.

2. Xdc dinh nhi¢t do khéi sau buéng dét

21.8 ty s6 cic canh ay/b; = 4 tuong tng véi nhién liu {phu luc, bang P3,
nhi¢n li¢u s6 2) ta xdc dinh entanpi ciia khéi H, (kJ/kg) & o = 1,20 theo (2.25):
Nhiét do,°C 800 1000 1200 1400 2000 2200
Hdoa=120 7779 9946 12174 144352 21476 24115

Xac dinh entanpi clia khéi & nhiét d¢ chdy doan nhiét 8, = 2013°C;

24115 -21476
Q,=21476 + T 2200 - 2000 (2013 - 2000) = 21648 kJ/kg
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Xic dinh nhiét dung trung binh cfia san phdm chdy. Ta ify nhiét d¢ khéi

sau budng d6t 1000°C. Khi d6 theo (4.26):

21 648 - 9946

Vew="5513 - 1000 = 11,35 Kl/(kg K).

S8 Boltzman theo (4.25):

Bo = 0,9965 . 19,677 . 11,55.10'/(5,7 . 0,444 . 1711,3 . 2286%) = 0,438
Nhiét do cic khéi & ddu ra budng dét theo (4.28):
T'; = 2286/[1 + 0,48(0,906/0,438)°°] = 1292 K;
$7, = 1292 - 273 = 1019°C.
Gid tri Vc,, khong cdn tinh chinh xac lai vi sy chenh léch dudi 50°C.

2.2. i v6i cdc phuong 4n khéc, ty s6 ay/b tinh todn duge dva vao bang 4.8.

Bdng 4.8.
) Ty s cdc canh
Dai lugng
arfbp=2 | agbr=1

Entanpi clia khéi & nhiét d¢ 8, = 2013°C, kJ/kg 21648 21648
Nhiét do khéi & ddu ra bung dét (ldy so bg), °C 1090 1130
Entanpi khéi & ddu ra budng dot, kl/kg 10949 11394
Nhiét dung trung binh clia cdc san phdm chdy, kJ/(kg.K)| 11,59 11,61
S8 Boltzman 0,538 0.643
Nhiét d6 tinh todn cha khéi & ddu ra budng dét, °C 1088 1147

Do d6, khi giam hé¢ s& hinh dang .
cia budng dot F/Vp tir 0,644 (6i |
0.4%1 van duy tri kha ning b'uc xa CL’la 18000 ) 31960
moi trudmg budng dét £, nhi¢t do cua - |
san phim chdy tang tir 1019 1di § s '
1147°C. 8 - |

Vi du 4.15. Ld hoi cia khéi nang I
luong 800 MW d6t than nau Berezovxki o1 ggpp !

. . . 2 !

(phu luc, bang P1, nhién liéu s6 14). = \[% |/ i

Cic kich thude co ban clia budng dét
theo hinh 4.4: V; = 34760 m’; Fer =
7092 m% hy = 61,9 m, by = 18,0 m; a;
=319 m.
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Nhiét do khéi sau budng d6t 8"; thay d6i nhu th€ ndo khi dat gian hdp thu
ca hai mit theo toan bo chiéu cao budng dét.

Khi ti€n hanh céc tinh todn 14y B, = 126,6 kg/s. He 58 du khong khi sau
budng dét o = 1,20, nhiét d¢ chdy doan nhiét 1850°C. Khong c6 téi tudn hoan
khéi, thong s8 phan b8 nhiét do theo chiéu cao budng d6t M = 0,486, hé s6 bic
xa cua budng d6t & phwong 4n ddu e; = 0,906; hé s6 hiéu qua nhiét trung binh
clia cdc gian 6ng y,, = 0,446; hé s6 giit nhiet ¢ = 0,998,

Bai gidi: 1. Ta x4c dinh nhiét 46 khéi sau bubng d6t & phuong 4n diu.

a} Nhiét dung trung binh cla sin phdm chdy trong buéng dét. Tir phu luc
(bang P3) ta tim dwgc entanpi cta khéi H,, (kJ/kg) & a = 1,20 d6i v6i nhiét 46
yéu cdu trong budng dét.

Nhiét d¢ §,,°C 1000 1200 1400 1600 1800 2000

Hda=120 9154 11214 13321 15466 17641 19837
Entanpi clha sidn phim chdy (& nhiét d6 doan nhiet S, = 1850°C),

H, = 18190 kJ/kg. Ta 18y nhiet do khéi sau budng d6t 1080°C, & nhiét do nay ta

c6 H”; = 9978 kl/kg, khi dé:

_ 8150-9978

" 1850 — 1080

b) Nhiét d¢ khéi ¢ ddu ra budng dét & phuong dn ddu. S Boltzman
Bo =0,998 . 126.,6 . 10,665.10'/(5,7. 0,446 . 7092 . 2123") = 0,781
o) gia tri Bo nay ta cé:

T = 2123/[1 + 0,486 (0,960 /0,781)™) = 1370K

87 = 1370~ 273 = 1097°C vd H”; = 10135 kJ/kg

2. Xic dinh nhiét d6 khéi sau budng d6t & phuong 4n c¢6 dat gidn hip thy
hai mat.

= 10,665 kJ/(kg.K)

1b

a) B& mat cdc tudng budng d6t ting 1én do gian 6ng ¢6 hai mat hap thu nhiét:
Fp=[18,0.56,0+(18,0+9,0).0,5.59].2=2175m?
ZFcr = 7092 + 2175,0 = 9267 m®
b) Bé day 16p bidc xa hiéu qua cilia budng dét:
s =3,6.34760/9267 = 13,5m
c) He s6 hiéu qua trung binh ctia cdc tudng v,
Wi = Wer — 0,05 = 0,45 — 0,05 = 0,40

81



WYy - he s6 hiéu qua nhiét clla gian 6ng nhan nhiét hai phia
Wer - hé 56 hiéu qua nhiét trung binh budng 46t (cho & ddu bai)
0,446 x 7092 + 0,40 x 2175

Dodé: = o = 0,435

d) Hé s& bitc xa cta budng dst. Tuong ttng véi 4.1, & nhiét do khéi sau
budng dét 1000°C c6 er = 0,942,

¢) Nhiét dung trung binh ciia sin phdm chdy. Ta 14y 8"y = 1000°C, khi dé
H”, = 9154 kJ/kg:
18 190 - 9154
vclh = 1850 _ 1000 = 10,63 kJ/(kgK)
f) Nhiét d6 khoéi sau budng d6t khi ¢ gian 6ng ¢6 hai mat hdp thy nhiét. S8
Boltzman Bo =0,611;

T, = 2123/[1 + 0,486 (0,942/0,611)"¢] = 1302K;
97, =1320-273 = 1029°C va H"; = 9419,5 kl/kg.

Do 46 khi b6 tri trong budng d6t mot gidn dng cé hai mat hap thu nhiét s€

lam gidm nhiét d6 san phdm chdy san budng dét t&i 68°C, con lugng nhiet hdp

. 21648 - 9419,
thu cba né tang 161 5 1gaa™ fé??g = 1,06 lan.

Vi du 4.16. Nhiét d6 san phdm chdy trong tiét dién bubng d6t, & vi tri dua
khéi tdi tudn hodn vio phén phia trén cfia né cdn 12 bao nhitu dé khir=0,2 &
ddu ra budng d6t dam bao nhiét 4¢ da cho 8”;?

Khi tinh todn 14y nhién liéu 1a than d4 qua sang ving Donhexki (phu luc,
bang P1, nhién lieu s& 2) nhiét d6 tinh todn clia cdc san phdm chdy & tam cira ra
buéng d6t 1a 1100°C, hé s6 du khong khi & ddu ra budng d6t trudc dinh vao cha
tai tudn hoan khéi a; = 1,20, sdn phdm chady trich cho tdi tudn hoan 4y sau bo
ham nude & he s& du khong khi o = 1,20 va nhiét 46 3,, = 400°C.

D¢ giai bai todn, 14y entanpi cla khéi H, (kJ/kg) & cdc nhi¢t d¢ gan v6i 8"y
va 8,

H,& o = 1,20 vi khong c6 tdi udn hodn 1000 1200 1400 1600 1800 2000
Hoa=120vacéthituinhodnr =020 9154 11214 13321 15466 17641 19837

Bai gidi: 1. Xéc dinh entanpi clia san phdm chdy trudc khi trdn vdi khoi tdi
tudn hoan. Theo quy lut hoa tron:

Hr + r-Hr,px = Hr.cm
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Tir biéu thic nay ta c6:
H,=H, ., —rH,

Sir dyng cdc gi tri entanpi theo bang & 1100°C va op = 1,20 ¢6 k€ dén t4i
tudn hoan 1a 0,2 H,,, = 0,5 (10266 + 12566) = 11416 kJ/kg; entanpi cita khéi
tdi tudn hoan H,,, = 3174 kJ/kg. Theo cdc gid ti H, ., v H,,, thu duge ta tim
duoe entanpi cla san phdm chdy truéce khi hod tron:

H,=11416-0,20. 3174 = 10781 kJ/kg
2. X4c dinh nhiet do sin phdm chdy, truéc hoa trén véi khéi tdi tudn hoan:

10781 - 10472 o
8, =1200 + 12 434 - 10 4720 (1400 - 1200) = 1231°C

Do d6, viec dua khéi tdi tudn hoan véi lugng 20% cho phép giam nhiét do
chung cta khéi tdi 131°C. Tuy nhién cdn nhé ring sy hén hop hoan todn cia
khéi tdi tufin hoan véi cdc san phidm chdy 1a phitc tap v& mit két cdu, vi vay khéi
téi tudn hodn dugc dua vio trude tiét dién ra & phia dudi cha gian 6ng kifu
manh. Khi d6 hiéu qua 1am viéc ciia cdc gidn 6ng cha phdn trén cia bubng dot
x&u di chut it, vi vay su thay déi thuc cha nhiét do cdc sin phdm chdy nhd hon.

Vi du 4.17. Chiéu cao va thé tich clia buéng d6t cé thé giam di bao nhiéu,
néu & phin wén clia né ¢6 tai win hoian khéi r = 0,15, & nhiét do khéi & clra
trich 8, = 380°C va h¢ s6 du khong khi o, = 1,20. D& tinh todn 14y budng
dot cua 1o hoi E-500-13,8 (D = 138,9 kg/s, t, . = 560°C), d6t than d4 qua sing
(phu luc, bang P1, nhi¢n lidu s§ 2), ¢6 cdc dic tinh sau: dién tich clia cdc tudng
Fer = 1301,6 m?, he s giff nhiét ¢ = 0,9965, he s6 hiéu qui nhiét trung binh cha
cdc gian 6ng y,, = 0,444; hé s bitc xa cla bubdng d6t £ = 0,960; thong s6 phan
b6 nhiét d¢ theo chidu cao clia bubng d6t M = 0,48; tiéu hao nhién ligu 19,677
kg/s, nhiét do chay doan nhiét (& hé s6 du khong khi o, = 1,20) 8, = 1958°C,
nhiét d6 ciia khéi sau budag dot 87 = 1102°C, nhi¢t dung trung binh clla san
phim chdy Ve, = 11,604 kJ/(kg.K); thé tich budng d&t V; = 2550 m’, d6 s4u
budng dot by = 8,64 m, bé rong theo tudng trudc a; = 16,08 m.

Bai gigi: St dung cdc sd lieu clia bang P3 (phu luc) d6i v6i nhién lieu d
cho, ta ¢é cdc gid tri ban d4u sau day ciia entanpi khéi H,, kJ/kg.

§,°C 200 | 400 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000
Héa=120var=0 1796 | 3690 | 9946 | 12174 | 14452 [ 16765 [ 19109 | 21426
Hoo=120var=015| - - 11437 [ 16619 - - - -
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1. Xdc dinh nhiét 6 khéi sau bubng d6t & phuong 4n ddu. S8 Boltzman:
Bo = 0,9965 . 19,677 . 11,604.10''/(5,7 . 0,444 . 1301,6 . 2231") = 0,622;
nhiét 46 khé6i & ddu ra budng dét:
"= 2231/[1 + 0,48 (0,960/0,622)™°] = 1375 K (1102°C)
2. X4c dinh entanpi cha san phdm chdy sau budng d6t & ar = 1,2 va ¢6 tdi
tudn hoan 0,15 vin dim bao 3”; = 1102°C:

14000 - 11 4
1200 - 100%7 (1102 - 1000) = 12744 kJ/kg

H,,, = 11437 +

3. X4c dinh entanpi cba khéi tdi tudn hoan:
690 - 1796
H, .= 1796 + %‘i‘ﬁﬁ' (380 - 200) = 3510 k¥/kg
4, Xic dinh entanpi cia san phdm chdy trudc khi trén véi dong khéi ta
tudn hoan:
H, = H, . — t.H,,, = 12744 - 0,15 . 3501 = 12219 kl/kg
() o = 1,20 gia tri H, twong tmg nhiét d6 sin phidm chdy sau budng dot:
1221912174

§7,=1200 + —~=—=— (1400 - 1200) = 1204°C
14452 - 12174

5, Xac dinh bé mat cin thiét cna tudng budng dét dé dam bao nhiét dé 87
= 1204°C. Trudc tién x4c dinh nhiét hiru ich trong budng d6t Q, twong ing vdi
nhiet 46 chdy doan nhiét 9, = 1958°Cva ar = 1,2:

476 - 1
212{}00 - 198(1)39 (1958 — 1800) = 20979 kJ/kg

Q=19109 +

Nhiét hdp thu bic xa cla budng dét:
Q = (Qr-H"p) ¢ = (20979 - 12219) 0,9965 = 8729 kl/kg
Theo 4.20:
Fer = 19,677 . 8729/[5,7.10" . 0,960 . 0,444 . 0,48 (1204 + 273) . 2231%]

2
S 1 [2231_1] - 936 m?
0,482 \ 1477

Kiém tra céc gid tri thu dugc:
Bo = 0,9965 . 19,677 . 11,604.10"'/(5,7/ 0,444 . 936 . 2231% = 0,865;
T = 2231/[1 + 0,48 (0,960 . 0,865)"¢] = 1477K
8, = 1477 — 273 = 1204°C.

6. Xdc dinh su thay d6i chiéu cao va thé tich budng dat:
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Ab, = _OFcr _ 13016-936 .
"7 2dp +by)  2(16,08+864)

Su thay déi the tich budng d6t AV = azbrAhy = 16,08 . 8.64. 7.1 = 986 m”,

BAI TAP
Bai 4.13. Hay x4c dinh h¢ s¢ hinh dang buéng d6t thay d6i bao nhieu khi
tang cong sudt cia cdc 16 hoi. Cdc vi du 1A budng d6t 15 hoi d6t mazut va khi
E-500-13,8 GM (D = 138,9 kg/s, 1o, = 560°C), E-670-13,8 GM (D = 186,1 kg/s;
tyan = 345/545°C); PP-1000-25GM (D = 277,8 kg/s, ty = 545/545°C). Khi giai
bai todn 4y cdc s6 hléu ban diu sau: d6i véi 10 hoi E-500-13,8 — hinh dang

buéng dét theo hinh 4.5; d6i véi 10 hoi E-670-13,8 GM theo hinh 4.1: d6i vé6i 1o
hoi ITI1-1000-25GM theo hinh 4.6,

Bai 4.14. B& mat cdc tudng cha budng dét hinh lang tru thay déi nhu thé
nao khi dat thém vao 6 gian 6ng ki€u manh c6 chiéu cao 15,0 va bé rong 2,0 m
ché tao tir 6ng $32 mm, budc 45 mm. O phuong 4n ddu budng dét c6 thé tich V,
= 2750 m’, bé mat hdp thu bitc xa ciia cdc gian 6ng Fy = 1388 m?, Ty s6 F/V;
thay déi nhu thé nao?.

& 25900
200
Jo70 1?70 /2500
2650
17800 o, B70% |9
£?590+ o~ ‘1‘” 17933
H%_ul 2195
— 5707
Y20x40x2800
$3F-5v7mz
768013520 8750
5150
Y428 -1
¥
ey N
236
2950 §,+ 5

Hinh 4.5. Budng d6t 16 hoi E-500-13,8GM.
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Hinh 4.6. So d6 budng d6t 1d hoi TI1-1000-25,0GM
cé cdc giin 6ng kiéu manh & ddu ra budng dot.

Bai 4.15. Chiéu cao budng d6t thay déi nhu thé nao so véi vi du 4.16, néu
trong né theo doc toan bd chiéu cao ¢6 mot (phuong 4n 1) va hai (phuong 4n 2}
gian 6ng c6 hap thu nhiét hai mat, vin giit nguyén nhi¢t do san phdm chiy sau
bubng dét biang 97 = 1097°C. Cic s6 lieu co ban dé€ tinh todn 18y theo vi du
4.16. Khi d6 hé s6 hinh dang cta bubng d6t tang nhu thé nao?

Bai 4.16. Nhiét do cdc san phdm chdy sau budng dot thay d6i nhu thé€ nao
Khi c6 tdi tudn hoan khéi & d4u vao phia trén; nhién li¢u 1a than Kuznhexki méc
CC (phu luc, bang P1, nhién liéu 56 6), nhiét d6 ban ddu clia khéi sau budng dot
9", = 1200°C. H¢ 56 du Khong khi sau bubng d6t o = 1,20, khéi duge trich &
hé s6 du khong khi 1,2 va nhiét d6 350°C. Tinh do gidm nhiét 46 khoi Khi tai
tudn hoan 5: 10 vi 15% va dua ra quan hé giifa sy gidm nhi¢t do t8i 1% tdi tudn

" hoan khéi.
Bai 4.17. Trudng nhiét do clia ti€t di¢n cira ra budng dét c6 do khong dong
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déu 16n, quy udc phan ra lam sdu viing theo bé rong mat trude cira ra bubng dé6t
¢6 nhiét do tuong iing 1150, 1200, 1250, 1200, 1150°C, & trong cic viing nay
nhiét d¢ khéi coi nhu déng déu. Lugng t4i tuin hoin 14 bao nhiéu cin dua vio
mdi ving d€ lam can bing nhiét do khéi & mirc 1150°C? 14y nhién liéu 12 than
Nheriungunxki mdc CC (phu luc, bang P1, nhién liéu s§ 16); he s& du khéng khi
sau budng d6t va vi trf trich o, = ¢ = 1,20. Nhiét d¢ khéi tdi tudn hoin
400°C. Hiy xdc dinh luong trung binh cla t4i tufin hoan sin phdm chdy vao
phén trén ciia budng dét.

Bai 4.18. Hiy xdc dinh c4c kich thugc ph bi ciia budng dot & cac phuong
dn két cdu khdc nhau va sir dung tdi tudn hoan khéi cdc khi khi ddm bao nhiét
d6 clia cdc san phdm chdy sau bubng d6t 1088°C. Céc phuong 4n tinh todn;

1. Trong bubng d&t chi ¢6 cic gian 6ng trén tudng.

2. Trong budng dét c6 céc gian 6ng tudng va mot gian 6ng h4p thu hai mat
theo toan bo chiéu cao.

3. Trong bubng d&t c6 cdc gidn 6ng va ¢6 tdi tudn hoan khéi vao phdn trén
theo lugng 10%. K&t céu bubng dot 14y theo vi du 4.15 theo phuong 4n ¢6 ty s6
cac canh ag/br = 2, cdc s¢ ligu d€ tinh todn ciing 14y theo vi du 4.15. Khéi tdi
tudn hoan ¢6 o, = 1,20 va nhiét do 400°C.

Bai 4.19. D6} v6i 10 hoi c6 nang suft hoi 138,9 kg/s. Hay x4c dinh d6 tang
thé tich budng dét 16n hon so véi thé tich cén thist t6i thiéu theo cdc didu kien
chay kiét khi ¢é cdc gian ong trén tudng (phuong 4n 1) va khi ¢ gian ong trén
tudng vad mot gian 6ng hdp thy hai mat dit & toan bo chidu cao budng dot
(phuong 4n 2). Céc diéu Kién bai todn 14y theo vi duy 4.14, bé rong bubng dot
16,08 m, chiéu sau 8,64 m, bé mat tudng bén 198 m?, Fer = 1301,6 m?. Ung sudt
nhiét cho phép cita thé tich budng dét q, = 162,.8 MW/m®.

4.4. TINH TOAN CAC BE MAT HAP THU NHIET TRONG
BUONG POT

Nhigt lugng do cdc bé mat dot birc xa b tri trong budng d6t hap thu dwgce
xdc dinh trén ¢o s¢ tinh todn budng d6t theo ving hosc qua tinh toan nhiét toan
bé budng dot.

Khi s dung cdc két qua tinh todn di biét dé xdc dinh nhigt hdp thu clia bé
mit bifc xa Q, , (kJ/kg), cin sir dung cong thic:

Qp.n =q Fl.p.n /Bp (433)

87



Né&u bé mat nhan nhiét bing biic xa duge dat khong & mot viing ma & mot
vii viing thi (4.33) c6 dang:
- ti]pn + qTF]pn

p.n
B, B

(4.34)
p

& day céc chi s6 (") va (" ) 12 cha cdc viing, ¢6 b6 tri bé mit nhdn nhigt bitc xa.

Cudmng do dong nhiét hdp thy q,, kW/m?, duge xdc dinh d6i v6i timg ving,
¢ tinh dén he s6 hiéu qui nhiét cha bé miat bic xa & ving d6 y,, hé s bic xa
clta moi trudng khi trong viing d6 € va nhiét do trung binh cla khéi & ving dé
T, K theo céng thic:

q = 5,67.10" yw.e. T, (4.35)

Né&u biét nhiét hip thu cla ving Qg kJ/kg, thi lugng nhiét hap thu cla bé
mat nhan nhiét bitc xa & viing d6 c6 thé tim dugc tir biéu thic:

Q0= Qs Mer - F, ll-’p,anFW (4.36)
& day ner - hé 56 phan b6 nhiét hdp thy gilta cdc twdng chia buéng dot theo chu
vi clia 06, duge chon nhu sau: Khi b6 i cdc vdi d6t mot diy trén tudng phia sau
clia budng dét ner. = 1,1, d6i véi tudng trude ner, = 0,9; doi vdi cac tudng bén
va & cdc truding hop khdc ne = 1,0

Khi sit dung s& liéu clia tinh to4n nhiét toan bd budng dot thi cdc dac tinh
nhiét duge coi nhur 13 da biét truée dong nhiét hap thu trung binh g, (kW/m?) va
sudt hdp thy nhiét cha gian 6ng bubng d6t Q, (kJ/kg).

Khi d6, v6i bé mat nhan nhiét bang bifc xa ma ta quan tam, cudng do hip
thu nhiét ciia né ¢6 thé tinh tir biéu thic:

Q= annﬂcrlpp.an.n/Wtchr (4.37)
& day my - he s6 h&p thu nhiét Khong déu theo chiéu cao bubng 46t (hinh P3 &
phu luc); Fer - toan bo bé mat cdc tudng budng dét, m’.

Khi thue hién tinh toin d6i véi tat ca cdc bé mat hap thu bitc xa clia bubng

d6t, c4n tuan theo diéu kién:
ZQ,=Q -

Vi du 4.18. Trong budng dét o hoi E-500-13,8 GM (p = 13,8 MPa, t,, =
560°C) ¢6 bo qud nhiét bitc xa (PIIIT), duge ché tao tr 6 tdm hinh U - ndm
ngang (theo mot trén cdc tudng bén & by = 7,68 m va theo hai trén cdc tudng
trudc va tudng sau a; = 13,52 m), dugc dit phia trén céc gidn sinh hoi dat ding.
Cac panel c6 30 6ng ¢36 x 5 mm va v6i budc s = 40 mm (b€ rong t&m 1160
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mm). Cuding d6 déng nhi¢t trong viing nay q, = 157,6 kW/m?. Mitc dat bén dudi
clia cac panel so v6i ddy buéng d6t 11,5 m.

Hay xic dinh lugng nhiét hdp thy cla bd qui nhiét bitc xa ting lén bao
nhi¢u 14n néu dich chuyén né xuéng du6i 4,0 m téi ving c6 dong nhiet ¢’, =
235,7 kW/m’. B, = 9,25 kgs.

Bai gidi: 1. Xdc dinh bé mit b6 qué nhiét bic xa:

Flon=1,160.2.7,68.098+ {,160.2.13,52.0,98 .2 =96,4 m’

2. Xdc dinh nhiét hip thu clia bd qué nhidt bitc xa & phuong 4n ddu:

_ 157.6%96,4

' = = 1642 k)
&y 9.25 kg

3. Nhu vay khi dich chuyén b6 quéd nhi¢t bitc xa PIIIT xu6ng dudi 4,0 m,
trong trudng hop nay PIIIT duge dat & ving ma & d6 q,, = 235,7 kW/m?. Khi dé:
Von = 235,7.96,4/9,25 = 2456 kJ/kg
Do dé6, vdi sy dich chuyén bd qud nhiét bitc xa PIITT xubng dudi luong
nhiét hdp thu tang dot bién.

BAI TAP

Bai 4.20. Lugng nhiét hip thu cia bd qud nhiét bic xa trong vi du 4.19
thay d8i the nao, ché tao ur hai 6ng ¢6 hinh U kép dudng kinh ¢42 mm, budc 45
mm, bdn kinh uén bén trong 105 mm, cé tat ca 20 6ng . BS tri mot tAm trong
viing I1, t&m thi hai trong vung III theo toan bd chu vi budng dot, cdc dong
nhiét trong cdc viing 14y theo vi du 4.19: q,, = 235,7 va q;, = 157,6 kW/m>.

Bai 4.21. Ddi v6i cdc diéu kién & vi du 4.21, x4c dinh nhiét hdp thu cha
t4m chéan budng d6t khi d6t khi tu nhién (phu luc, bang P2, nhién liéu s& 8).
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Chuong 5
TiNH TOAN HAM LUGNG CHAT DOC HAI
CO TRONG SAN PHAM CHAY

5.1. CAC TINH TOAN HAM LUQNG KHI OXIT NITO TAO THANH

Trong cdc budng dét cha cdc 1o hoi, khi nhién lieu bj d6t chdy s& tao thanh
cdc oxit nite NO va dioxit nito NO,, ngoai ra & ddu ra 8ng khéi cé oxit NO vao
khodng 95% cla tdng cdc oxit NO, = NO + NO,. Oxy hod NO thanh NO, xiy ra
trong moi truong ¢ qué trinh phan bg ngon lira khéi béi cé oxy wr do (ozon) cla
khéng khi. Boi vay phdt thai céc oxit nito theo khéi lugng tir cdc 16 hoi duge
tinh todn theo NO,. Trong c¢dc khéi cla nhd mdy dién ndng d¢ cia ching
thuong bing 0,2 + 1,2 g/m’.

Céc oxit nitd tao thanh khi chdy nhién liéu & tAm ngon Iira biang ba cach ¢é
thé:

Céc oxit nito nhién liéu tao thanh & méi trudng khéi 800 + 2100K do nito
cé trong nhién liéu (N™);

Céc oxit nitg nhiét duge tao thanh & cdc nhiét do cao cla ngon lita (16n hon
1600K) do oxy hod nito khong khi. '

Cdc oxit nito nhanh do khi ti€p xtic cdc hop chit hydrocacbon trung gian
cla nhién lieu (khi d6t chdy khi va mazut) véi nito cia khong khi di vao voi dét
& viing chdy ddu cla ngon lira & nhi¢t do cao hon 1000K.

Theo hudng ddn & muc 5.1.1 va 5.1.2, ta xdc dinh cic oxit nito tao thanh

khi dét nhién liéu rén va mazut. Tinh toan cic oxit nito khi dét khi tu nhién dua
ra trong muc 5.1.3.

5.1.1. Sy tao thanh cac oxit nito
Céic dac tinh quyét dinh su tao thanh cac oxit nito nhiét 1a nhiét d6 cuc dai
cia ngon lia Ty va khoang nhiét do phan ing AT,, gid trj tinh todn T, phu
thudc vao nhiét do chdy doan nhiét quy ude & viung chdy T',:
. Qt
" Vi, +1016(, - 1)Vicy

+273 (5.1)
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0 day Q', = Q%.10° + Q,, + Q, - nhiét lwrgng 104 ra trong viing chdy, kJ/kg: Q% -
nhiét tri chdy, MJ/kg; ¢, ¢z - cdc nhiét dung cla khéi va khong khi & nhiét do
chdy doan nhiét, kJ/(m’.K}); a, - hé s6 du khéng khi trong viing chdy: khi ¢6 lot
khong khi vao buéng d6t Ao, ta 1y nhu sau: o, = a; — 0,5Ac,, d6i véi cdc 16
heri kin khéi o, = aq.

Hi¢u quéd ciia tdi tudn hoan khéi t6i miic nhiet do duge xét dén khi tinh
nhiét d¢ cuc dai cha ngon lira.

Nhig¢t dung trung binh cdc sdn phdm chdy va khong khi dugce xdc dinh theo
cic cong thiic:

Khi d6&t nhién liéu rin:

¢, = (1,59 + 0,004 W") + 0,14k,; (5.2a)
Khi dé&t khi ty nhién:

c.=1,57+0,134 k,; (5.2b)
Khi dét mazut:

c, =158 +0,122k,; (5.2¢)

& day: W' = WY/Q", - do 4m quy din cha nhién liéu, % kg/MI;
k,= (1, — 1200)/1000 - hé s& nhiét d6 cla sy thay d6i nhiét dung;
t, - nhiét dé doan nhiét du tinh, °C.
Nhiét dung ciha khong khi & nhiét do cao:
c, = 1,46 + 0,092 k;; (5.3)
Nhiét d¢ doan nhiét cdn cé dé tinh todn cdc nhiét dung dugc tim theo cong
thitc:
D61 v6i nhién liéu rin:
_ 1800

I, (1 +107°Q"y); (5.4a)
ac
b6i véi mazut va khi ty nhién:
t, = 1950 {1+0,36.10°Q}) (5.4b)
L

C
P6 chénh cho phép giita chon so bd va gid tri thu duge (T’, — 273) 14y theo
(5.1) khong duge virgt qud 50°C, khi ¢dn thiét phai My gid triméit, =T, - 273 va
tinh chinh xdc tai cac gid tri ¢, va cg.
Nhiét d¢ cuc dai & viing chdy duge tim theo c6ng thiic ¢6 tinh dén toa nhiét
cho cdc gian, mic d6 chdy kiét cia nhién liéu vA anh hudng cha tai tudn hoan khéi:
Ty =B T (1 = 9, )" (1 = 1"*")m

91



& day B, - phdn nhién liéu chdy kiet & phdn tir ddu ra voi dot so vdi chdy hoian
toan & nhiét do cao, cdc gid tri B, duge 14y d6i v6i nhién liéu ran 0,95 + 0,97
(cdc gia tri 16n hon d6i vdi cdc nhién lien d& chdy), d6i voi khi tr nhien va
mazut 0,97 + 0,99; y,, - h¢ s6 hiéu qua nhiét cla gian 6ng trong ving tAm ngon
lira (xem bai 4.1). Khi cdn phai trung binh hod d¢ h4p thu nhiét cla cdc gian
ong thi cdn 14y bién trén ctia viing chdy & 1,5 m cao hon day voi d6t trén ciing;
r - ti 1& phdn t4i tun hoan khéi trong ving budng d6t; n - hé s6 tinh dén phuong
phap dwa khéi tdi tndn hoan vao budng dét: n = 6,5 - dua vao qua 6ng phun b8
tri duéi cdc voi dot; n = 5,0 - dua vao qua khe vanh xung quanh vdi dét; n = 3,0
- khi tron khéi vdi khong khi néng trude khi d6t, hay & ddu vao gilra cdc khe
trung tam va dinh cla vdi d6t; m, - he s6 tinh d&n loai voi d6t: m, = 1 - déi vé6i
cdc voi d6t xody, m, = 0,95(25/w)** - d6i v6i cdc vdi d6t thing, & day wy - t6¢
d6 khong khi ra khoi voi d6t, m/s; m, = 0,985 - d6i v6i cdc vdi d6t bs tri dudi
ddy budng dét, cp khong khi xody + théi thang.

Thai gian 1y thuyét dat t6i néng d0 can bing cha oxit nito NO & nhiét do
phdn ing T,

T, = 0,024 exp (54290/T,, — 23) (5.6)
Thoi gian tinh todn ctia phan ing tao thanh oxit nite trong budng dét:
AT 0.5
= (Lfnj Ty (5.7)
TRT4 | 300

g day AT, - khodng nhiét d¢ phan tng hitu hiéu tao thanh oxit nito, K, phu thudc
vao gid tri Ty va duge xdc dinh it biéu thifc:

T4.107°
AT, = M - (5.8)
0,614+ Ty;.107
B QF . . e ) ,
qi= —- 3 ing sudt nhiét trung binh tiét di¢n budng d6t MW/m’;
a! 1

IT = 2a; + 2b, - chu vi tinh todn cdc tudng cha budng 46t hinh lang try, m (khi
¢6 gian ong hap thu hai mat thi bé rong cfia né tang gap hai);
T”; - nhiét d6 tuyét d6i clha khéi & ddn ra bubdng dot, K, 14y tir tinh todn nhiét
cla 1o hoi.
T - thai gian luu lai cGa khéi trong bubng dét, s:

273¢

Ty = == (5.9)
q,T,via,(1+r1)
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B.Q%
dday g, = \?H (tng suét nhiét thé tich budng d6t, MW/m®.
T

T, = 0,84[(TM )4 + (T_;)‘,:'UJS_ nhiét d¢ tinh todn trung binh ciia khéi trong thé
tich budng dét, K; v”, - th€ tich quy ddi cita khéi & & = 1, m*/MJ; trong céc tinh
todn luu ¥ v&i than antraxit va bdn antraxit v”, = 0,273 m*/MJ, d6i v6i cdc nhien
lieu rdn con lai v”, = 0,278 + 0,001 W"; d6i vdi mazue 0,281 m*/MJ, d6i véi khi
tu nhién 0,3 m*/MJ; & - he s6 dién ddy tiét dien buéng d6t boi dong khai di len
tir cdc vdi d6t xody d6i nhau & = 0,8, ciing nhu vay khi b6 trf & tudng trude & =
0,75, khi b tri 1iép tuyé€n cdc vdi d6t thing dong & = 0,70, d6i vSi cdc voi md
dot bo tri & day bubng d6t £ = 0,90,
Néng do oxit nito tao thanh do phén dng nhiét trong viing tam clia vdi dot,
tinh ddi theo dioxit nito NO,™, g/m*, dugc xdc dinh theo cong thitc:
NO,™ = 7,03.10° Cozn's exp (-10860/T,,) {—:} (3.10)
& day C,, - néng do oxy con lai (dw) trong viing phan ting (kg/m?), duoc xédc
dinh theo céng thic:
_ 021VE[(a, =D +1(ay - )lpo,
i VO +(a, - DV +1)
& day «,, - he s6 du khong khi trong khéi t4i tudn hoan.
Po, = 1,428 kg/m* - 1y khéi cila oxy & &p sudt khi quyén. Trong cic trudng
hop gid trj o, — 1 1a nhod hon 0,02 ta quy wdc 18y né khéng déi va bang 0,02.

(5.11)

5.1.2. Nong do cdc oxit nhién liéu va cic oxit nite nhanh. Néng do téng
cua cic oxit nite trong khéi

Sy tao thanh dang nay cla cédc oxit nito xay ra trong dii nhiét d6 800 +
2100K va cudng do 16n nhat c¢6 trong viing 1850K. Luong cdc oxit nito nhién
ligu NQ", xuat hién trong viing nay phu thuéc nhiéu vao h¢ s& du khong khi (&
mitc do 2), phu thudc khéng manh vdo nhiét d6 (c6 ham s& mii 0,33) va ham
lugng nito ¢d trong nhién lidu N*.

Cédc coOng thiic tinh todn d6i véi hai ving nhiét do cé dang sau:

- O cdc gid tri nhiet d6 2100 > Ty, = 1850K:

2 0,33
NOY, = (0,40 - 0,INF)N? | Ze *T 2190~ Ty (5.12)
l+r1 125
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- & cac gid tri nhiét do 1850 > T, > 800K:

2 0,33
NOY, = 1,25 (0,40 — 0,1NP)NP[°“‘ * r] (TM — 800] (5.13)

l+r 1000

Céc cong thic (5.12) va (5.13) duogc tinh d6ng thoi t6i tinh todn tao thanh
cdc oxit nite nhanh.

Ndng do téng cyc dai clia cdc oxit nito & tai dinh mic cta 15 hoi bing:

NO,” = NO,™ + NO," (5.14)
O phu tai giam t8ng lugng cic NO, duge x4c dinh theo cong thirc:
NO, = NO,™ (D/Dy.) + NGO, (D/Dy,)*’° (5.15)

& day D/Dy,, - ty s6 phu tai tinh todn ciia 15 hoi so v6i dinh mifc.

Khi chuyén sang d6t nhién li¢u hai cdp (khong d6t theo ding ty lugng),
tinh todn nhiét d6 cuc dai cba ngon lira T, theo cong thic (5.5) d6i véi ving
chdy thit nhat (bén du6i) cha nhién li¢u. He s6 du khong khi trong cdc vdl dét
ctia viing ddu dugc xdc dinh theo phan b6 da cho clia cfp khéng khi theo cic
viing v phin b6 tuong ting cha nhién li¢u va duge xdc dinh theo cong thic:

o = ST 058 — By
B
& day B, - phn khong khi di vao cap d6t tht hai cda qué trinh chdy; B, = B/B
- phdn nhién licu di vao ving thit nhat. Khi t6n tai cdc vdi d6t cdp 3, c6 xét dén
hieu sudt clia xyclon B, = 0,88 + 0,94. H¢ s6 du khong khi trong céc vdi d6t
cia viing chdy thit hai:
o, = B, + 0,5A0; (5.17)
Phin nhién lien chdy & ving chdy ddu (ving du6i) duge xdc dinh bang

lugng khong khi tuong d6i & ving thif nhat, ¢6 tinh d&€n mic d¢ chdy khong
hoin toan:

C

(5.16)

B’ = 0,95a% (5.18)

Viéc tinh todn nhiét do Ty, tién hanh theo (5.5) d6i véi gid tri B’,,. Nhiét do

chdy doan nhiét dugc xdc dinh theo (5.1) véi h¢ s6 du khong khi O ddu ra ving

chdy bén trén, c6 nghia theo o, = ay — 0,5Aay khong phuy thude vao viée 8 chifc

chdy theo c4p. Céc trudng hop cdn lai tinh toin trdng vdi tinh todn duge dua ra
Jtrén.

5.1.3. Cac dic diém tinh todn NO, tao thanh khi dot chdy khi ti nhién
Viéc d6t khi tr nhién dac trung bdi qud trinh xdy-ra phan \ing chdy nhanh
hon, do d6 ving chdy hitu hiéu ngén lai va nhiét do cyc dai tang. Vi vdy trong
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nhiéu trudng hop (& cdc diéu kién khdc nhu nhau) néng d¢ oxit nito thu duge
cao hon mét chit so vé6i khi d6t chdy mazut (gdn nhu NO,*' = 1,3NO,™"). Do
trong khi{ ty nhién khong t6n tai ni to nhién lieu, ndm trong céc géc phan ing,
nhung khi xuét hién cdc hop chat khi d6t khi chi ¢6 thé tao ra cdc oxit nito tifc
thi NO,°.

Khi tinh oxit nito nhiét, cdn xudt phéat tir phuong phip duge dua ra & muc
5.1.1. Tinh todn nhiét d6 cuc dai duge tién hanh theo (5.5), nhung d¢ tinh todn
téc do phin ing chdy cao ta dua vao hiéu chinh va nhiét dé tinh todn lay:

Tyw=1017T) (5.19)

¢ day Ty — nhiét d6 cyc dai theo (5.5), K.

Vigc tinh todn cdc oxit nito nhanh thuc hién theo cong thic:

2 0,33
NO,® = 0,1 Ze T [ Tm —800 (5.20)
I+1 1000

Do khé nang phan ing cao cba nhién liéu khi, viéc tdi tudn hoan khéi r
khong tinh d€n trong céng thifc (5.5) khi dua khéi qua cdc khe. Néng d6 t6ng
clia cdc oxit nito bing:

NO,® = NO,™ + NO,° (5.21)

Vi du 5.1. Hay x4c dinh lugng cdc oxit nito tr 15 hoi III1-1000-25-545 K

(TIIE1-312A), khi d6t than Donxnhex thai xi long vi khi tr nhién. Khi tinh toin
ta 14y cdc s6 lieu ban ddu san:

Than Donxnhex Khi tu nhién

Nhiét lugng chdy Q°, =20,47 Ml/kg Q"=37,3 Ml/kg
Nhiét d6 khong khi 384°C 370°C
Lugng tdi tudn hoan khéi - 0,1

Hé s8 du khéng khi & ddu ra tir buéng a6t 1,15 1,10

He s& du khong khi & cdc khi tudn hoan - 1,17

Nhiét d¢ cac khi & ddu ra tir bubng d6t 1190°C 1210°C

Ung sudt nhiét cha tiét dién qr = 4,86 MW/m?
Chu vi clia buéng dét [T=519m
B9 lot khong khi lanh vao buéng dét Aor = 0,1

Bai gidi: Theo sO liéu ban ddu, tir bing P1 vA bing P2 cia phu luc ta tim
dwge: d6i véi nhien liéw rin V°, = 6,28 m’/kg, V® = 5,83 m’/kg; d6i véi khi ty
nhién V°, = 11,16 m*/m°, V° = 9,96 m¥/m".
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1. Entanpi cia khong khi néng theo (4.22):

D6i véi nhien lidu rin Q, = 0,95 . 3030,7 = 2879 kJ/kg, khi d6 lay do lot
khéng khi lanh trong hé théng ché bién bot than Aayy = 0,1, khi d6 h¢ s6 du
khong khi néng bing o, 5= 1,15-0,1 - 0,1 = 0,95.

D6i véi khi tr nhien Q,5 = 1,0 . 4992 kJ/m* nhiét vat 1y cla nhién liéu
khong tinh dén do qud nho.

2. Tinh toan cdc oxit nito khi dét than Donxnhex. Nhiét d¢ chdy doan nhiét
tinh theo:

Q’r = 20,47.10° + 2879 = 23349 kl/kg
_ 1800

Do dé: t="1p (1+02335)=2018°C
Nhiét dung clia khéi va khong khi vdi:
k, = (2018 — 12000/1000 = 0,818; d6 4m ciia nhién li¢u W™ = 8% va quy
ddi W™ = 8/20,47 = 0,39; khi dé6:
¢, = (1,59 + 0,004 . 0,39) + 0,14 . 0,818 = 1,706 kJ/(m*.K)
cp = 1,46 + 0,092 . 0,818 = 1,535 kJ/(m’ K)
Nhiét d6 doan nhiét tinh toan:
. 23349
' 6,28x1,706 + 1,016(1,1 —1)5.83x 1,535

Nhiét d6 cuc dai trong ving chdy duoc 14y & B, = 0,965, bdi vi budng d6t
thai xi 1dng, cdc gian &ng chia budng d6t trong ving chdy & do cao 5,5 m duge
boc phii. Hiéu qua nhiét trung binh clia ving duge xc dinh theo muc 4.1.9. Hé
56 bdm bén quy udc clha phin gidn 6ng b boc phi:

1230

+273=2010+273 =2283K

_ 022x2855+ 149,6(0,2 + 0,45)
285,5+2x149,6
Ty = 0,965 . 2283(1 — 0,273)>*° = 2030K;
Khoang nhiét 6 chia phan tng tao thanh cdc oXit nito:
2030%.107°

T,= —————— = 64,9 s;
0,614 +0,0203

=0,273

&r

Thoi gian tinh todn phan ing trong buéng dét:
272x08

Ty = =23s;
0,155x 1816 x 0,1784 x 1,15
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Nhiet d¢ trung binh ciia khéi trong budng dét:

T, = 0,8 (2030* + 14639 = 1810K
Khi d6:

64,9 4,86 x 51,9\
= 7283 - 1463 [T) 2,3=0,1645
Thoi gian 1y thuyét dat ciia can bing
Tp = 0,024 exp (54 290/2030 - 23) = 1,01 5
Néng do cdc oxit nito nhiét:
_ 021x583%x0,1x1,428

CO, = = 0,025 kg/m®
6,284 0,1 x 5,83

NO,™ = 7030 . 0,025° exp(-10 860/2030) 124 _ 0 g4 g/m’
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Céc oxit nito nhién liéu va nhanh theo lugng nito ¢6 trong nhign lieu N° = 1%;

NO,"' = (0,40 - 0,1 x 1,12 (M
125
Téng lugng céc oxit nito khi thai xi léng:
NO," = 0,84 + 0,30 = 1,14 g/m*
3. Tinh todn Jugng phét thai oxit nito khi d6t khi tu nhién,
Nhiét d¢ chdy doan nhiét c6 thé bé qua tdi tusn hoan:
Q’, = 37,3.10° + 4992 = 42292 kJ/m®

a.=11-05.01=1,05;

t, = 1_19'%%(1 +0,36 . 0,423) =2135°C

Nhi¢t dung clia khéi va khong khi:

2135-1200
k, =" 1000 = 0,935;

¢ =1,57 + 0,134 . 0,935 = 1,695 kJ/(m*.K)
cp = 1,46 + 0,092 . 0,935 = 1,546 kJ/(m>.K)
Nhiét 46 doan nhiét tinh todn:
T - 42292
Y116 1,695 + 1,016 (1,05 ~ 1)9,96 x 1,546

= 2420K.

+273=2147 + 273

0,33
) = 0,30 g/m®
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Nhiét d6 cuc dai trong ving chdy theo (5.5): Khi d6t khi tu nhién cé xay ra
chdy mot phin nao d6 cha I6p trat tudng, ta 14y hieu qua nhiét clia tudng trong
ving trit w,, = 0,3, khi d6 hiéu qua nhiét tinh todn cia viing chdy:

0,3 x 285,5 + (0,2 + 0,45)149,6

= 2 = 0313;
e 584,7

Ty = 0,97 . 2420(1 — 0,313)°3(1 — 0,1'*39°%) = 2030K;
T*w = 1.01. 2030 = 2050K;
Khoang nhiét d¢ clia phan tng tao thanh oXit nito:
2050%.10°°

AT, = —=22 = = 66,3K;
0,614 + 0,0205

T, = 0,84 (2050° + 1483%°%° = 1814K;

Thoi gian tinh todn cia phan vng trong budng dét:
273x0,8

Ty = =2,15s;
0,155%1814%x0,3x1,1{1 +0,1)

oo 063 [4,36x51,9]°'5 21520138 s
2420 - 1483 300
Thoi gian 1y thuyét dat dugce sy c4n bing:

1, = 0,024 exp(54290/2050 ~ 23) = 0,78 s
0,21x9,96(0,058+0,1x0,12)
1,16 +0,05x 9,36} 1,1
Néng do oxit nito nhiét khi ndy & C,, sé 1a:

CO: =

= 0,0144 kg/m®;

NO,™ = 7030 . 0,0144%° exp (—10860/2050) <5 7x 9.138 = 0,735 g/m’;
0,78

Céc oxit nite nhanh:

2
NO," =01 (1.05+0,1) (12050—800

1,1 1000
Téng lugng cic oxit nito khi d6t chdy khi tu nhién ¢6 tdi tudn hoan.
NO,® = 0,735+ 0,118 = 0,853 g/m’
Vi du 5.2. G 10 hoi trong vi du 5.1, khi d6t than Donxnhex khi c4p bot than
tir vdi d6t dung khong khi néng, con tic nhan sdy véi lugng r., = 0,2 di vio céc
vdi gi6 cdp 3 bé tri & tudng bén cha bubng dét, tifc 13 tuong ty so &6 chdy 2 cip

nhién lieu. Hay x4c dinh sy tao thanh céc oxit nito d6i véi so d6 nay, néu lﬁy #:13
ca c4c thong s6 khdc nhu nhau, d€ so sdnh.

0,33
] =0,118 g/m’
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Bai gidi: He s6 du khong khi trong viing chdy, tru6c khi hén hop vdi dong
£16 cdp 3 (quy udc 1a cdp 1) bing:

, _115-005-02
o, = 0.0 = 0,994

Néu 14y hi¢u su4t cua xyclon 0,9, khi d6 B = 0,9.
B =095.0,994 = 0944
Gid i T’, = 2283K. Nhiét do cyc dai tinh todn:
Ty =0,944 . 2283(1 - 0,273)>% = 1990K;
Khoang nhiét 46 cha phan ing:
_ 199021073

N = 62,5°C;
0,614 + 0,02
Thdi gian tinh todn cia phan dng trong budng dot:

0,5
625 (4,86x51.9) 2320158 s

T 2283 - 1463 | T 390
Thai gian 1y thuyét dat téi can bing:
Ty = 0,024 exp (54 290/1990-23)=1,73 s
Néng d6 oxy con lai & viing ddu tién;
0,21x5,83x0,2%x1,428

CO, = L2 2 LA R LR 20,0055 kg/m?
6,28 + 0,02 x 5,83

Néng d¢ tinh todn clta c4< oxit nito nhiét:

0,158
NO,™ = 7030 . 0,0055%% exp (~10 860/1990) 173 = 0,203 g/m’

Téng lugng cédc oxit nite

2100 - 1990\

NO,™ = (0,40 — 0,1) (0,994)? { - ) 20278 g/m’

Téng luong cic oxit nito
NO,’ = 0,203 + 0,278 = 0,481 g/m’
Lugng NO, so sénh v6i phuong 4n ddu (d6t chdy mot c4p) bing 0,481/1,14
= 0,422, tic giam xudng 16i 2,37 14n.

Vi du 5.3. Hiy so sdnh téng lugng céc oxit nito c6 thé sinh ra tir 15 hoi d6t
diu mazut ITI1-1000-25-545GM (TGMP-314A) c6 tdi tudn hoan kin khéi 5 v
15% qua cdc khe dudi vdi d6t v vao khe vanh bao vdi d6t. Khi tinh toin 14y céc
sO liéu sau:
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Nhiét tri chdy mazut 39,08 Ml/kg

Nhiét d6 khong khi néng 325°C

Heé s6 du khéng khi & d8u ra buéngdét 1,03

Do lot khong khi trong budng dét 0,05

Nhiét d6 khéi & ddu ra budng dot 1180°C

Ung sudt nhiet cia ti€t dién bubng dét 5,12 MW/m?

Tiét dien cha budng dot 173 x 8,77 m
ChuviII=52,14m

Ung sudt nhiét thé tich budng d6t 194 kW/m®

Bai gidi: 1. Theo s li¢u ban déu tir phy luc ta tim duge:
V. = 10,98 m¥/kg; V' = 10,28 m’/kg;
Nhiet luong khong khi néng: Q, = (1,03 - 0,05} . 4502 =4411,8 kl/kg:

Q’; = 39,08 .10° + 4411,8 = 43491,8 kl/kg; a. = 1,03 - 0,5 . 0,05 = 1,005;

=250 (1 10,36 x 0,435) = 2244°Cs; k, = (2244 — 1200)/1000 = 1.044;

¢, = 1,58 +0,122 . 1,044 = 1,707 kJ/(m* K);
oy = 1,46 + 1,044 . 0,092 = 1,556 kif(m*.K);
2. Nhiét do doan nhiét tinh todn:
T = To08x1707 + 1,01é4 3(1?0205 “hioasx1s56 2
= 2221 +273 = 2494K;

3. Hé s6 hiéu qua nhiét clia cdc tudng ving chiy (& 1,5 m cao hon hang voi
ddt trén cing:

= 357.2x 0,55 +151,7(0,1+ 0,55) _ 0,447
357,2+2x151,7

4. Nhiét do chdy cuc dai tufin hoan 5% qua cdc khe:
Ty = 0,98 . 2494 (1 — 0,447)°% (1 - 0,05"*¢3%%) = 2070K;
Khi ¢4 tdi tudn hoan 15%:
Ty, = 2110 (1 - 0,1516:01%y = 2060K;
Higu: Twur — Taz = 10K,
Khi dua 5% khéi t4i tudin hoan vao voi dt:
Ty = 2110 (1 —0,05' %) = 2043K;
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Khi t&i tudn hoan 15%:

Tha = 2110(1 - 0,05'3%1%) = 1975K;

Hiéu; Tz — Tye = 68K.

Nhu vay thdy rb ring viéc dua khéi téi tudn hodn truc ti€p vio cdc voi d6t
lam gidm ddng k€ nhiét d6 tinh toan cuc dai cia ngon lita va anh hudng 16n hon
ciia hé s6 tdi tudn hodn dén sy tao thanh c4c oxit nito.

5. Khoang nhiét d6 clia phan vng:

2 n-5
P 022 '{;,%207 =675G
Trong cdc trudng hop con lai: AT, = 66,8°C; AT,; = 63,2°C; AT,y = 61,5°C.
6. Nhiet d¢ trung binh ctia khéi trong budng dét:
T., = 0,84(2070° + 1453*)** = 1836K; T, =1825K; T,, = 1800K; T,, = 1769K.
7. Thai gian tinh toan cdc phan dng trong bubng dét 1,

T = 213008 = 1.895;
0,194 x 1836 x 0,3x 1,05 x 1,05

Thea2 = 1!87 5 Tpmy = 1!83 59 Thue = 1;?9 55

615 512x52,14
1T 24941453 | T 300

T2 =0,118s; 1,;=0,125s; Toe = 0,133 5;
8. Thoi gian 1y thuyét dat 161 su can bing:

Toy = 0,024 exp (54 290/2070 - 23) = 0,605 s:

T =0,69s;  1,,=0,86s; 1,=2,13s:

0.5
J 1,89=0,1155;

9. N6ng do oxy du trong viing chdy theo (5.11):
(CO,),. , = 0,0061 kg/m®
(CO,);. 4 = 0,0058 kg/m®

10. Néng d6 oxit nito nhiés:

(NO,™), = 7030 . 0,0061°° exp(—10860/2070)%'!6%5§ = 0,55 g/m’

(NO,™), = 0,478 g/m’; (NO,™), = 0,382 g/m* (NO,™),= 0,112 g/m?

11, Cdc oxit nito nhién liéu va nhanh. Ham lugng nito trong nhién ligu
N* =0,3%:
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2
(NO,Y, = (0.40 - 0,03).0,3 [1,005+0,05] (2100-2070

0,33
= 3
1,05 125 ) 0.07 g/m

(NO,M, = 0,08 g/m*; (NO,"); = 0,088 g/m*; (NO,"), =0,112 g/m*

12. Téng lugng cdc oxit nito phét sinh:

(NO,", =0,55 + 0,07 = 0,62 g/m*; (NO,%), = 0,478 + 0,08 = 0,558 g/m’

(NO,", = 0,382 + 0,088 = 0,47 g/m*; (NO,%), = 0,137+0,112 = 0,249 g/m®

Két qua giam lugng NO, do tang téi tuin hoan tir 5 t6i 15% khi dua khéi
qua cdc khe bing 0,62/0,558 = 1,11 lin, c6 nghia todn bo bang 11,0% trong
trudng hop dua vao céc voi d6t bing 0,47/0,249 = 1,887 l4n,

Vi du 5.4. Hay so sdnh téng luogng cla cdc oxit nito tir 10 hoi truc luu TITT -
1000-25-545GM (TGMP-314) va 1 hoi bao hoi E-160-9,8-560GM (BKZ-160-
100GM) khi d6t mazut ¢ tdi tudn hoan khéi 5% qua céc khe dudi cua voi dét.
L4y céc s6 litu ban ddu cha nhién liu, cic h¢ s6 du khong khi & ca hai 16 hoi la
nhu nhau va c4c diéu kién tuong img ctia vi du 5.3. Céc s6 liéu b6 sung clia 16
hoi bao hoi E-160-9,8-560 GM (BKZ-160-100GM) (D = 160 T/h):

Nhiét d6 khéi ra khoi budng dét 1150°C
Tiét dién cha budng dot 7.1 x4,4m
Chu vi M=23m

Ung suat nhiet ciia tigt dien bubng dét 3,36 MW/m’
Ung sudt nhiét ca thé tich budng dot 250 kW/m*

Bai gidi: Dua trén cdc s6 liéu ban ddu, ta c6:

Nhiét 4o doan nhiét T, = 2494K
Nhigt do chdy cuc dai T, = 2070K
Khoéng nhiét d¢ cia phan iing AT, = 67,5°C
Nhiét do trung binh ciia khéi trong budng dot:
- 15 hoi trye luu 1836K
- 15 hai bao hoi 1829K
Thoi gian tinh todn:
- 18 hai truc luu 1,89 s
- 12 hoi bao hoi 147s
Thai gian tinh todn cha phan tng:
- 1& hoi tryc luu 0,115 s

102



- 16 hoi bao hoi

0.5
67,5 (3,36x23) 1,47 = 0,047 s

2494 - 1423 300

Thoi gian 1y thuyét dat duge sy can bing To = 0,605 s

Néng d6 oxy du thira Co, = 0,0061 kg/m®

Néng d6 c4c oxit nito nhist

- 18 hoi true luu NO,™ = 2,893 %,16:%55_

= 0,55 g/m*

- 1& hai bao hoi NO,™ = 2,893 %?;T?'S
= 0,225 g/m?

Néng d6 cdc oxit nito nhién lidu NO," = 0,07 g/m*

Téng lugng clia cic oxit nito:

- 15 hoi tryc Inu NO,® = 0,62 g/m’

- 16 hoi bao hei NO,’ = 0,295 g/m’

( 10 hoi BKZ-160 c6 cong suat nhd hon rat nhidu so v6i TGMP-314, & cdc
diéu kién t8 chite d6t chdy nhién lieu nhu nhau, lugng NO,, phét sinh gidm c& 2
ldn, chl y€u do rit ngdn thdi gian phdn dng tao thinh NO, do lam mit khéi
manh hon, bdi vi & 16 BKZ-160, ty s6 chu vi bubng d6t IT (m) so véi ti€t dien
buéng dot f; = a;b; bing 2,14 14n 16n hon & 16 hoi TGMP-314.

BAI TAP

Bai 5.1. D6i v6i 1o hoi E-160-9,8-560GM (BKZ-160-100GM) khi dot
mazut, hay xdc dinh lugng c4c oxit nito phét sinh khi thay the voi dét x0dy bing
voi d6t thing ddng, cdc ddng cAp cé hudng tiép tuyén trong ti€t dién bubng dat.
L&y cdc he s6 du khong khi trong budng d6t va cdc do lot khong khi, nhiet do
khong khi néng theo céc didu kién & vi du 5.3 vA cdc s§ lidu tinh todn cha
buéng dét 15 hot tir vi du 5.4. Tinh todn thuc hien bd qua téi twdn hoan khéi vio
bubng dét, t6c do khong khi & diu ra tir cdc voi dst 45 m/s.

Bai 5.2. D6i v6i 1 hoi I111-1000-25-545GM (TGMP-314A) tuong iing véi
cdc diéu kieén & vi dy 5.3. Hiy xdc dinh lugng NO, khi dét khi tu nhién vén

“w = 36,3 MJ/m* vk dua khéi tii tuin hoan kin vao dong khong khi néng véi
lugng 5%. He s8 hi¢u qua nhiét ciia cdc tudng ving chdy 14y theo mazut. Hé s6
du khong khi ¢ ddu ra bubng dé6t 18y a; = 1,05, nhiet d6 & ddu ra buéng d6t
8'r = 1230°C. Cdc s6 ligu con lai 14y khéng déi theo 15 hoi.
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Bai 5.3. B6i véi 1o hoi I1I1-1000-25-545K (TPP-312A) (vi du 5.1). Hay
xdc dinh néng do6 oxit nito khi d6t than Donxnhex, nhung thai xi kho. Ly cic
s lieu ban ddu cling nhu vay, ngoai y,, = 0,45 va 8’ = 1150°C.

5.2. TINH TOAN SU TAO THANH CAC OXIT LUU HUYNH VA
NHIET PO PIEM DPONG SUGNG CAC SAN PHAM CHAY KHI
POT MAZUT VA CAC NHIEN LIEU RAN

Cic oxit luvu huynh & dang dioxit SO, va trioxit SO, dugc tao thanh trong
ving chdy mazut va cdc nhién liéu rdn ¢6 chita lvu huynh S°. Khi d6t khi tr
nhién, su tao thanh cdc oxit lvu huynh c6 thé 6, nhung khong déng ké, khi 6
trong nhién liéu hydro sunfua H,S.

5.2.1. Su tao thanh cic oxit lvu huynh va tinh toan nhiét dé dong swong
khi dét mazut

1. Phan thé tich dioxit luu huynh trong cdc san phdm chdy:
Psoz = Vsa/ V. = 28/100ps0, V, = 0,0078°/V,; (5.22)
& day $° - ham lugng lwu huynh trong thanh phdn 1am viéc cla nhién liéun, %;
Pso, = 2,86 kg/m’ - ty khéi riéng clia dioxit luu huynh, V, = Ve + (ot — 1)V -
thé tich khéi & cdc diéu kién tiéu chudn, m*/kg.
2. Ham lugng oxy du (con lai) san khi chdy nhién liéu:

21 (og - DV,
0, =% (5.23)

3. Thanh phin phdn tram SO, trong sin phidm chdy dugc xdc dinh theo
cong thie:
503 = IOOkppSOIOZO"‘ (5-24)

& day k, - hang sd cin bing phan tng tao thanh SO; trong budng d6t, dugc 14y
theo gid tri nhiét do khéi & ddu ra bubng d6t. O viing nhiet d6 1200 + 1500K
hay 927 + 1227°C, hing s6 cn bing thyc (€ khong déi va bang k, = 0,053; ky -
hé s6 khong can bing qué trinh do d6 khong déng déu néng do cia céc thanh
phdn khéi & tiét dién budng d6t va thoi gian luu lai ngdn cha khéi trong thé tich
buéng dét; gid tri ky phu thude vdo ting suit nhiét ti€t dién budng dét va tim
theo biéu thifc:

k, = 0,08q; (5.25)
& day g; = B.Q%/f(a;by) - tng suit nhiét dinh mitc cha i€t dién budng d6t
MW/m?.

104



Cong thitc (5.24) dugc dua vé dang tinh todn sau:
SO, = 0,424 pso,0,"* g (NN, (5.26)
& day N/N, - phu tai tuong déi ctia 10 hoi:
Nhiét d6 diém dong suong t, cia khéi phu thuée vao néng d6 SO, (%) duge
xdc dinh theo cong thifc:
t, =50 + [1A% g (& SO, £2.107%) (5.27)
t, = 50 + 50A%, (0 SO; > 2.107%) (5.28)
& day Ag,, = SO,.10* - heé s6 tinh todn.
Viéc tdi tudn hoan khdi tdi bubng dot khong 1am anh hudng nhiéu dén
lugng SO, phat sinh.
Néng d¢ khéi tugng cla dioxit SO, khoéi thai (g/kg) bing:
850, = 10° (Pso, — 0,01S0;)V pso,dr/ctys (5.29)
& day a,, - he s6 du khong khi ciia khéi thai .
Luu lugng khéi lugng dioxit lwu huynh thai ¢ 10 hoi vao moéi trudmg Xung
quarnh, g/fs:
Mso, = B.gso, (5.30)
& day B - tiéu hao nhién lieu ciia 10 hoi, kg/s.
5.2.2. Tinh toan nhiét d6 diém dong swong khi dét nhién liéu rdn
Khi trong thinh phin khodng chat cita nhién liéu rdn ¢6 c¢dc hop chat oxit
lru huynh SO, tao thanh, vi vay lugng SO, trong khéi thai vA nhiét d¢ diém

dong suwong phu thudc viao dé tro ciia nhién liéu AP. Trong trudng hop nay
thudng xac dinh dugc ngay nhiét d6 diém dong suong 1a:

= Uy +202(5%)0% 71,2394 (5.31)
& day S° va A" - cdc thanh phdn Iuu huynh vi tro quy din vé MJ nhiét tri 1am
viéc nhién Liéu, %:

S =5"Q%:;  A"=AP/QPy (5.32)

t,g - Nhiét d6 ngung chia cdc hoi nuéc, °C, duge xdc dinh theo 4p sudt rieng phan
Pr,o = I',oP MPa. Vi nhién li¢u ran dugc dét & cac hé 56 du khong khi ar > 1,1

nén he s& du khong khi khéng anh hudng tdi sy hinh thanh SO,.

Vi du 5.5. Hay x4c dinh néng d6 SO,, nhiét d¢ diém dong suong va khéi
lrgng thai SO, khi d6t mazut trong 15 hoi III1-2650-25-545GM (TGMII-204)
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(N, = 800 MW) va & c4c phu tai tuong déi 1; 0,8; 0,7 va 0,5N,. & buéng d6t 1o
hoi ta d6t mazut c6 néng dé luu huynh cao véi QFy = 38,77 MJ/kg & thanh phin
Iy huynh cha nhién ligu & = 2,6% va hé s6 du khong khi o = 1,02, iing suat
nhiét tiét dién bubng dot g, = 8,92 MI/m?.
Bai gidi: D61 véi nhién liéu dd cho V% = 10,2 m*/kg va V°, = 10,99 m/kg.
Viy:
V,=10,99 + (1,02 - 1) 10,2 = 11,194 m'/kg
Phan thé tich clia dioxit luu huynh theo (5.22):
Pso, = 0,007 . 2,6/11,194 = 1,626.10°
Ham lugng oxy du trong buéng dét theo (5.23):
0,=21.0,02.10,2/11,194 = 0,383%
Ham lugng SO, & tai dinh mitc (theo 5.26):
SO, = 0,424 . 1,626.107 . 0,383 . 892 .1 = 3,8.10°%
Nhu vay, & cdc phuy tai giam cia 10 hoi:
- & 0,8Ng:
S0, =3,8.10%.0,82=2,345.10" %
- ¢ 0, 7N
S0, =3,8.10".0,7* = 1,865.10" %
- 0 0,5N,:
SO, = 3,8.107. 0,52 = 0,951.10°%
Cé4c gi4 tri nhiét do cla diém dong swong:
- g tai dinh miic theo (5.28):
t, =50+ 50 . 38%2 = 153,5°C;
- ¢ tai 0,8N, theo (5.28):
t,= 50 + 50 . 24,35"% = 144,7°C;
- & taj 0,7N, theo (5.27):
t,=50+11.18,65"" = 135,3°C;
- & tai 0,5N, theo (5.27):
t,=50+11.9,51%=1032°C
Néng do khdi lugng SO, trong khéi thai & tai dinh mic:

£50, = 10° (1,626.107 - 3,8.10%) 11,194 . 2,86 Ll% = 42,5 g/kg
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Khéi lugng SO, thai vao moi trudng Xung quanh theo (5.30)%:
Mso, = 57,7 . 42,5 =2452,5 g/s
& day B = 57,7 kg/fs — ti¢u hao mazut & tai dinh mirc,

Vi du 5.6. So sanh cdc gid tri SO; va nhiét d6 diém dong suong khi d6t
mazut trong 1 hoi ITI1-2650-25-545GM (TGMII-204) (xem vi du 5.5) & tai
dinh muc v6i cac didu kién tuong ty d6t dang mazut nay trong céc 10 hoi I1I1-
950-25-565GM (IIK-41) (q; = 6,2 MW/m?), ITI1-1000-25-545GM (TGMI1-314)
(g, = 4,85 MW/m?) va E-420-13,8-560 GM (TGM-840 {q, = 3,6 MW/m?).

Bai gidi: O vidu 5.5 461 v6i 16 hoi TGMII-204 ta c6 cdc gid tri:

SO, =3,8.10"°% vat, = 153,5°C

Ham lugng SO, & cdc 10 hoi khdc [theo (5.26)] & cdc gid trl psg, vd O, nhu
nhau, nhung & cdc gid tri q; khdc nhau bang:

- P61 v4i 16 hoi TTIK-41:

6.2
SO, = 3,8.107 g'55 = 2.64.10” %;

- Ddi véi 10 hoi TTK-314:

SO, = 3,8.10" 48'8952 =2,07.10°%

- D61 v6i 16 hoi [1K-84:

SO, = 3,8.107 3’22 =1,53.10° %

Cic gi4 tri nhiét d¢ cta diém dong swong theo (5.27) va (5.28):
- P61 véi 10 hoi TIK-41:
t, =50+ 50.26,4°% = 146,2°C;
- Péi vai 16 hoi TTIK-314:
t, =50 + 50.20,7°% = 141,6°C;
- D61 véi 10 hoi TIK-84:
t, =50+ 11 .15,3%7 = 125,6°C.
Su giam (tng sudt nhiét budng d6t 1am giam miic do tao thanh SO,.

Vi du 5.7. 3 15 hoi [IT1-1000-25-545GM (TGMII-314) d6t mazut chita luu
huynh c6 Q7 = 39,73 MJ/kg, & d6 luu huynh cha nhién liéu S" = 1,4% va & hé
s6 du khong khi budng d6t a; = 1,02 va 1,05. Hiy xdc dinh ham lugng SO,
trong khdi thai, nhiet d6 diém dong suong va so sdnh v6i cdc két qua tinh todn
trong vi du 5.6.
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Bai gidi: D6i v6i nhién ligu da cho V% = 10,45 va V° = 11,27 m/kg, & he
s8¢ du khong khi ap = 1,02:
V,=11,27+0,02. 10,45 = 11,479 m*/kg;
Phan thé tich SO,:
Pso, = 0,007 . 1,4/11,479 = 0,854.107;
Ham lugng oxy du thira:
_ 21x0,02x10,45

0, =0,382%;
11,479

Ham lugng oxit lvu huynh trong khéi:

SO, =0,424 . 0,854.107 (0,382)™° 4,85 . 1 = 1,086.10° %

Nhiét d diém dong suong t, =50 + 11 . 10,86 = 108,4°C.

Sy gidm ham luong luu huynh trong mazut tir 2,6 t&i 1,4 % lam giam su tao
thanh SO, bang 2,07/1,086 = 1,9 14n, cdn t, gidm xudéng dé€n 141,6 — 108,4 =
33,2°C.

O he s6 du khong khi ar = 1,05:

V, = 11,27 + 0,05. 10,45 = 11,792 m’/kg

Phan thé tich pso, = 0,831.10°

Ham lugng oxy du thira:
_ 21x0,05x104
11,792

Ham lugng oxit lvu huynh:
SO, = 0,424 . 0,831.107. (0,93)° 4,85 . 1 = 1,648.10° %.
Nhiét do diém dong suong t, = 50 + 11 . 16,48 = 128,2°C.

Su tang hé s6 du khong khi lam tang ham lugng SO, 1én 1,648/1,086 = 1,52
14n va tang nhiét d¢ dong suong téi 128,2 - 108,4 = 19,8°C.

=0,93%

2

Vi du 5.8. Hiy x4c dinh nhiét 49 cta diém dong suong khi dét trong 1 hoi
nhién li¢u khi Donnhexki ¢6 Qfy, = 18,88 MI/kg; S" = 3,5 %: AP = 28,5%; phdn
tro mang di theo khéi bing o, = 0,95.

Bai giai: Cic gid tri quy din cla lvu huynh va d6 tro clia nhién liéu theo
(5.32): 8" = 3,5/18,88 = 0,185 %; A" = 28,5/18,88 = 1,51%. Nhiét d6 cha diém
dong suong & 4p suat rieng phdn cia hoi nudc pyyo = 0,009 MPa, 1, = 43 + 202
(0,185)%/1,23%%15 = 128,7°C.
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So sdanh véi d&t mazut trong 10 hoi TTI1-1000-25-545 GM (TGMII-314) (vi
du 5.6), gié tri d6i véi nhién liéu rin thdp hon & mazut (1, = 141,6°C), mic du
nhién liéu rén c¢6 ham luong luu huynh 16n.

BAI TAP

Bai 5.4. Hiy xdc dinh céc gid tri SO, va t;, khi d6t mazut ¢6 ham lugng luu
huynh cao vdi SP = 2,9%, trong 10 hoi kin khéi T1I1-1000-25-545GM (TGMII-
324) (q; = 6,8 MW/m?) & a, = 1,01, va so sdnh véi céc gid trji SO, va ¢, khi dot
chinh nhién liéu nay trong 16 hoi II1-1000-25-545GM (TGMII-114) (g, = 3,58
MW/m?) & or = 1,05 . Céc gid tri ban ddu cha cdc thé tich khi 1y thuyé&t va
khong khi 14y tir vi du 5.5.

Bai 5.5. Hiy xdc dinh gid trj t, khi d6t thai xi rén trong buéng dét 15 hoi
(6, = 0,95) khi d6t than dd Kuznhexki (Q° = 22,86 M/kg: & = 0,4%; A’ =
13,2%) va than Kizelovxki (Q7y = 18,38 MJ/kg; S° = 5,3%; A" = 34,8%) va so
sanh cdc két qua.

Bai 5.6. Hay x4c dinh t, khi d6t than Kizelovxki (bai 5.5) trong buéng dét
thai xi long & o, = 0,7.

Bai 5.7. Hay tim cdc gid tri SO, va t, khi d6t mazut luu huynh (Q%, = 39,73
Ml/kg, S" = 1,4%) & budng d6t 10 hoi phu tai dinh KB-GM-180, (Qx = 209
MW) ¢6 tiét dien bubng d6t f; = 6,48 . 5,74 m, & he s6 du khong khi ar = 1,04
(Céc thé tich 1y thuy€t cha khoi va khong khi 14y tir vi du 5.7).

il
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Chuong 6
TiNH TOAN CAC BE MAT POT BOI LW KIEU ONG XOAN

6.1. CAC DAC TINH HINH HOC, TOC PO CAC PHAN UNG CHAY
VA MOI CHAT LAM VIEC
Bé mat tinh toin (m®) dua vao tinh trong bd trao ddi nhiét duge xdc dinh
theo cong thife:
F=xndin (6.1
& day d - dudng kinh ngoai ctia 6ng, m; / - chiéu dai bj d6t cha 6ng xoén, m;
n - s6 luong cdc 6ng d4u song song (cdc Sng xodn) tao thanh bé mat dot.
Tiét dien moi chat lvu dong, m?:
f = 0,78d%, 6.2)
& day d, - dudng kinh trong cha ong, m.
Tiét dien dé céc san phdm chdy di qua F,, m?, luu dong bao ngang bdi dong
khéi:
F,=ab-z,/,d (6.3)
& day a va b - c4c Kich thude cha dudng khéi, m; z, va /, - s6 luong, cdi, va d¢
dai 6ng ¢ trong tiét dién dudng khéi, m.
Khi s6 dudng 6ng thay ddi doc theo bé mat d6t d6i luu (3 céc ti€t dign khdc
nhau) ta 14y gié tri trung binh, néu trong ti€t dién dudng khoi c6 hai hay mot vai

bé mat bo tri song song, cdn xdc dinh téng s8 cdc dng trong day (theo ti€t dién
dudng khéi) z,.

Dudng khéi ndm ngang ciia 1d hoi, theo 1y thuyé&t c6 chiéu cao thay d6i doc
theo dong khéi. Trong trudng hop nay d6i véi doan &ng Xodn thing ditng — x4c
dinh tiét dien luu théng cta khéi & ddu vdo F* va ddu ra F” va ldy trung binh
theo cong thic:

Fp=2FF/F +F") (6.4a)

Khi chénh lech ti€t dién dudng khéi & ddu vao va ddu ra (nhod hon 25%)
cho phép 14y trung binh:

F,=05(F +F) (6.4b)
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Khi khéi hrma déng doc cdc 6ng ctia bé mit dét, ¢hi:

F, = a;b-0,785d%z (6.5a)
& day z - s6 lugng 6ng trong tiét dien dudng khéi

bai v6i chiim cdc dng duge chay bao bdi dong khéi xién, t6c d6 tinh todn
duge xdc dinh theo ti€t dién F,, cit qua truc ctia hang 6ng d4u theo hudng xien
(xem hinh 7.4 [1]):

F’, =1 (a-zd)sin (6.5b)

G he¢ s8 tod nhiét duge xdc dinh theo cong thitc d6i vdi chiy bao ngang
vudng géc cdc chim &ng song song khi géc gita huéng ciia dong va céc truc
cha dng B < 80" ta dua vao hé s6 hi¢u chinh 1,07; d6i véi cde chim 6ng so le thi
khéng cdn hiéu chinh.

Cic kich thude bude ngang s; va buée doc s, clia cic 6ng khi phan b8 cac
8ng song song va so le 0 phin doan bé mat dugc chi ra trén hinh 6.1a, b. Cin
thi€t lun § dén sy khiac nhau khi xdc dinh buéc doc s, d6i véi cdc chium 6ng
song song va so le.

Céic bude twong d6i cha cdc 6ng dugc xdc dinh theo ty s6 budc éng so vdi
dudmg kinh ngoai: .

g, =s,/d; o,=s5,/d.

o]
Y

$ . 5 8 % 8 & 5
Ve S 2. B--—&- MDA MDD MDD
ST .y D--—G T VPTOUY
| Pe O 2 Py AN D DDA
] Y 1Y %7 PR QS ZA N s 7 N v N
1L A T A A A 2y AN AN AN AN AN AN
s N Sz
2 ™ Py ~ P S an I 2 U o W 2 o O a0 B
Ne) v N4 A YY Y ¥YIvVY
P N s W o I 2
gy
a
) b)

Hinh 6.1. Phan b6 dién hinh c4c 6ng trong chim 6ng d&i lru:
a- phan b& so le; b- phan bd song song.
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Khi dé, cdc gid tri dudng kinh va budc 6ng cin cd cling don vi.
Bé day hiu qua c¢la khéi bitc xa s, m, gitta cc 6ng d6t tinh theo cong thitc:
s=09d [E-ﬂ- J (6.6)
7 d?
Téc do cdc san phim chdy w,, m/s, duge xac dinh bdi biéu thic:
Ver (8 +273)
T F,x273

W,

6.7

r

& day V, - thé tich ciia cdc sin phdm chdy & hé s6 dv khong khi & ti€t dién tinh
todn (m*/kg). Khi ¢6 t4i tudn hon cdc sin phdm chdy, thé tich rieng V, cdn tinh
todn ¢6 tinh dé€n phdn tdi tudn hoan (xem chuong 2); 8, - nhié¢t d¢ trung binh
khéi & cdc gidi han bé mat dat, °C.
Téc do clia moi chét 1am viéc trong cdc ng bé mat dt, m/s:
w=0.G/ (6.8)

& day, v - thé tich rieng clia moi chdt 1am viéc & 4p sudt va nhiét d6 tinh todn,
m*/kg; G - lru luong hoi (nude) qua bé mat dot, kg/s.

Vi du 6.1. Hiy x4c dinh cdc dac tinh hinh hoc cia b ham nuée ché tao tir
cdc Ong co6 dudng kinh ngoai 32 mm va bé day vich 4 mm, b& tri ng song
song, cdc s8 liéu ban ddu c¢é trong hinh 6.2.

13520 70y 80 %48 =3840 70
100 13320 |0 1
% ey
< ) L o
8| @ 8
= | =
£ s
s 8 -l
" s oo
-
L Rut4l) 3880
- > =27 mm "
,%_ @ &-—rn&‘amm b)
@
a)

Hinh 6.2. a- Dat bo tiét kiém trong dudmg khéi chiy bao phan b6 dng xoin
rudt ga trong timg dudng khoi; b- mat cdt ngang theo chim dng.
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Bai gidi: X4c dinh theo hinh 6.2 cdc chiéu dai tinh todn clia 6ng bi d6t néng
- 6ng thit nhat:
1,=(13320-140.2)10+7.140.5.0,75+x%.60.4,0.0,75 +
(140 + 100) + (1180 + 60 . 2) 0,5 = 134295 mm = 134,3 m
Khi tinh chiéu dai d6t néng cic doan 6ng ngin ¢6 lwu dong doc, cdc tinh
todn c6 he s6 hiéu chinh 0,5, cdn cdc doan bé cong 0,75, béi vi & chiéu dai ngin
cda cdc doan nhu vay khong thudn tién tinh todn riéng bi¢t d6i véi luu ddng doc
va lru dong hén hop (doc — ngang). Vi vay, toan bd bé mat dugce tinh todn nhu &
lvu dong ngang, cdn cdc hé s& tod nhiet thap khi luu dong doc va hén hop duoc
tinh dén bdi cdc he sd hiéu chinh ndi trén.
- 6ng thif hai:
5L, =(13160-60.2)12 +%.60.6.0,75+n.140.5,0.0,75 +
(140 + 100)2 + (1180 + 140 . 2) 0,5= 160128 mm = 160,1 m
Chiéu dai bi d6t néng trung binh cla 6ng { = 0,5 (/+ 4) = 0,5.(134,3 +
160,1) = 147,2 m. Ta xdc dinh s6 lugng cdc 6ng song song. Twong \ng v6i hinh
6.2, 8ng & i€t dién cdc dudong khoiz, =48 + 1 =49 cdi; dcdc Gngképn =49 . -
2 = 98 c4i. B& mat d&t theo (6.1):
F=n.0,032.147,2 .98 = 1450 m?
Ti€t dien dé moi chat 1am viéc di qua theo (6.2):
f=0,785.0,024*. 98 = 0,0443 m?
Tiét dien d€ san phdm chdy di qua theo (6.3):
F,=3,98.13,52-49.13,32.0,032=329m?
Cac budc tuong d6i clia 6ng s,= 80 mm vay ¢, = 80/32 = 2,5
Gid tri s, = 1080/(12 ~ 1) = 98,2 mm, budc twong déi o, = 98,2/32 = 3,07.
Bé day hidu qua cha 1dp birc xa theo (6.6):

s=09.0032( 2 80x982 _ 1] =0,2525 m
314 332

L

Vi du 6.2. Hiy x4c dinh t6c d6 cla sin phidm chdy v nudc & ddn vao bo
ham nuéc. LAy céc kich thudc clia dudng khéi h = 3,32 vaaa = 18,0 m, chiéu dai
cic doan tinh theo truc 6ng 3,18 m. Phan bo cédc 6ng so le, cdc 6ng ¢28 mm bé
day vdch 6ng 4 mm, budc ngang cla Sng trong ti€t dién 12 85 mm, s6 cdc Ong
song song trong doan 12 2. Tiéu hao nhién liéu B, = 14,03 kg/s, thé tich san
phdm chdy cho 1 kg nhién liéu chdy V, = 12,2 m*/kg, 4p sudt nudc 16,2 MPa,
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nhiét do nuéc & ddu vio 250°C.
Bai gidi: S6 lugng cdc doan song song theo tiét dien duomg khéi:
z, = (a/s) - 1 = (18000/85) - 1 =210 ¢4i
Tiét dieén dé khéi di qua theo (6.3):
F,=3,32.18,0-210.3,18.0,028 =411 m*
Téc do cac san phim chdy trong bd ham nuéc theo (6.7):

w, = 122x14034735+273) _ |\ o0
411x273

Nhiét d¢ trung binh ciia khéi & bé mat d6t:
8y = 0,5(608 + 339) = 473,5°C
Xéc dinh ti&t dién 4€ nude di qua khi bS tri cdc 6ng so le véi s6 luong céc
doan gidng nhau; & hang th& nhat va hang thit hai s6 lugng téng cdc doan song
song Z', = z,.2; z'\= 210 . 2 = 420 cdi. Khi b6 tri cdc 6ng song song s6 lugng
trong doan bang 2. S6 lugng tdng cdc 6ng song song n = 420 . 2 = 840 c4i.
Tiét dién dé nuéc di qua theo (6.2):
f=0,785.0,020°. 840 = 0,264 m*
Xdc dinh t8c d6 nwde & ddu vao bd ham nudc & cdc thong sO cha nude t =
250°C va p = 16,2 MPa, thé tich riéng clta nudc (cdc bang nhiét déng hoc cia

nudc va hoi nude) v, = 0,0012305 m’/kg. Theo (6.8) ta tim dugc t6c d6 cha
nudc:

w, = 0,0012305 . 186,1/0,264 = 0,87 m/s

Vi du 6.3. Hay xdc dinh chiéu sau cén thiét cla dudng khéi ddi luu b, néu
theo cdc diéu kien vé mai mon bdi tro, t6c d6 cdc sdn phdm chdy & b& mat bo
ham nudc khong duge vugt qud 6 m/s. Khi gidi bai todn 14y bé rong dudng khéi
a = 17,28 m, dudmg kinh 6ng 32 mm, budc ngang cla Ong s, = 85 mm, b6 tri
cac 8ng song song vdi phia trude, khoang cich gifa cdc 6ng bién so vdi tudng
dudng khéi 67 mm, trong dudng khéi ta dat hai doan cia bd ham nudc, mbi
doan ¢6 chidu dai 8,54 m. Tieu hao nhién li¢u B, = 45,2 kg/s, thé tich riéng cla
cdc san phdm chdy V, = 5,867 m’/kg, nhiét do cdc san phdm chdy & ddu vao bd
ham nudc 650°C.

Bai gidi: Tiét dién uét cdn c6 cha dudng khéi dé khéi thai di qua c6 thé tim
duoc theo (6.7):
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p _VeBp(8+273)

r

w, 273
Khi d6 v&i tdc d6 gidi han w, = 6 m/s ta cé:
F= 5,867 x 45,2(650 +273) _ 1494 m?
6,0x273

S6 lugng cdc 6ng trong ti€t dién dudng khéi z,. Khi bé trf 6ng doc theo phia
trude va gém hai phdn phu thudc vao kich thude clia chiéu sau dudng khéi b:

(b—Ze }Z
zZ, = +1
5

& day e = 67 mm 1a khoang cach tir thanh bén t4i truc dudmg &ng.
N&u the gi4 tri z, vao (6.3) va 14y /, = 8,54 m, sau khi bi€n déi ta thu duge
biéu thitc sau day cia chidu sdu dudmg khdi:

o o)

Khi d6 d6i vai cdc diéu kién da cho:

2x67,0

1494 —2x 854 % 0.032.[

_1]
b= =13,74m

2 x 8,54 x0,032
0,085

Va s6 lugng cdc Ong trong bé mit d6t bing:
) _[13,74- 2 x 0,067
, =

17,28 -

0,085
Kiém tra ti€t dien thu duoe d6i v6i c4c san phdm chdy di qua theo (6.3):
F,=17,28.13,74 - 322. 8,54 . 0,032 = 149,4 m’

Do chiéu sau 16n tinh duge clia dudng khéi déi luu theo cdc diéu kién dat ra
vé két cfiu, cin phan ra hai phdn, c6 nghia 12 hinh dang cia 12 hoi c6 dang chit T
v6i hai dudng khéi d6i Iuu theo ci hai hudng chia bubng dot c6 do sau mébi
dudng 13,74/2 = 6,87 m.

+ 1].2 =322 cdi

Vi du 6.4. Hiy x4c dinh tiét dién cin thiét 6ng bo ham nu6e cla 10 hoi dé
dam bao luu lgng nude trong né 186,11 kg/s, ciing nhu s6 lugng cén thiét phan
doan va s6 lugng cdc &ng song song & mot phan doan. Khi giai bai todn 14y cdc
&ng ¢6 dudng kinh ngoai 32 mm va bé day vich 6ng 5 mm, b6 tri cdc 6ng so le
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vudng gdéc vSi mat trude cia 1o hoi, bude ngang s, = 90 mm, kich thude duimg
khét theo mét trude 12,0 m, kich thute e = 105 mm. Céic thong s nude & ddu
vao bo ham nudc: nhiét do t, = 260°C (nude di vao bé ham nudc sau thiét bi thu
nudc ngung cla bd 1am madt phun) dp sudt nude p = 16,2 MPa. Cén thay déi 56
lugng cdc 6ng song song trong phan doan khi déi sang dung cdc 6ng $28 mm c6
bé day vdch 6ng 4 mm nhu thé ndo dé€ vin dim bio budc ngang tuong d6i. Bo
ham nuéc 1a ki€u s6i va t6c d6 nudc trong né cdn nhd hon 1 my/s.

Bai gidi: Tiét dién cdn thiét dé nude di qua v6i 16¢c d6 w, = 1 m/fs, & 4p sudt
p = 16,2 MPa va t = 260°C thé tich rieng cla nuéc v = 0,0012532 m*/kg 1a:

f=0,0012532 x 186,11/1,0=0,233 m*

Téng s6 lugng &ng cén thi€t d6i v6i cic didu kién trén duge x4c dinh theo
(6.2):
n = 0,233/(0,785 x 0,022%) = 613,5 éng
Taldy n = 614 dng.
Ta xdc dinh s6 cidc 6ng & tiét dien dudng khéi (cdc doan dng) & kich thude
da cho chia dudng khoi theo bé rong (xem vi du 6.3):
z, = [—12000_2" 105 —1)-2 = 132 céi
90
Ta xdc dinh 56 cdc day 6ng song song trong mot phan doan:
z,=614/132 = 4,64
Bé&i vi 86 lugng cdc 6ng thie & cdn 1a s6 nguyén va chin, ta 14y s§ cac
dudng 6ng song song: z =4
Téng s6 cdc 6ng ma nudc qua né n =4 . 132 = 528 6ng, tiét dién cda ching

f=0,233 6512??,5 = 0,2007 m?, cén t8c do thyc cha nudc w, = %%3%5.1,0 =

1,162 m/s. Téng s6 cdc &ng khi chuyén sang ding 6ng $28 mm va c6 t8c do
nudc w, = 1,0 m/fs la:

_ 0,233
~0,785%0,022
Ta chon n = 742 8ng.
Buéc tuong d6i s, & phuong 4n ddu (& $32 mm) béng s, = 90/32 = 2,812. Khi
chuyén sang cic 6ng $28 mm véi cling gid tri cdc s, bude ngang s, = 2,812 . 28
= 78,75 mm. Ta ldy s, = 79 mm. Khi d6 56 6ng & tiét dien duomng khoi s& Ia:

=742,3 6ng
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7, = [12000 -2 %105
79
Ta 14y z', = 296 dng. S6 lugng céc hang 6ng song song & mot phan doan:
z, = 742/296 = 2,51 céi
Ta 14y z, = 2 cdi, khi d6 t6c do nu6c bing
_  0,00125x 186,11
" 0,785% 0,027 x296x 2

- 1)-2 = 296,5 6ng

w

=1,25m/s

Vi du 6.5. Chiéu sau dudng khéi cia dudmg khoéi d6i lun 18,0 m cdn thay
d8i bé sau ciia né bao nhiéu (thiét k& dé d6t than d4 Ekibaxtuzxki (phu luc,
bang Pl, nhién li¢u s6 4) va ding than Donxnhexki (phu lyc, bang PI1, nhiét
lwong s6 1). Céc t0c do gidi han céa sin phdm chdy d6i véi céc nhien lieu nay
14y wong dng 7,0 va 12,0 m/s. D€ don gian ta 14y cdc tiéu hao nhien lieu ti 1¢
nghich véi nhiét tri chdy, khi d6t than Ekibaxtuzxki tiéu hao nhién litu B, =
32,66 kg/s. He 56 du khong khi & ddu vao dudng khéi a = 1,2. Nhiét d6 cdc sin
phdm chdy 800°C.

Bai gidi: 1. Than Ekibaxtuzxki. Thé tich sin phdm chdy khi d6t 1 kg nhién
liéu st dung bang P3 ciia phu luc tim duge:

V% =0,84 + 3,61 + 0,49 = 4,94 m’/kg
V.=4,94 + 1,0161 x (1,2 - 1) x 4,56 = 5,87 m* /kg

Ti€t dién udt can thigt clia dudng khéi dé khéi di qua theo (6.7):

F = 5,87 % 32,66 (800 + 273)
e 7.0x273

=107,6 m*

Xéc dinh ti€t dién phi bi cha dudng khéi va chidu sau cla né. Dua vao khai
ni¢m hé s6 ti€t dien uét cita dudng khéi duge didn ddy bdi chum 6ng k; bing ti
56 ti€t dién toan bd réng ndm giita cic 6ng so v6i toan bg tiét dién nim giita
cde truc Ong trong day:

K _Eli__l_l_

El Sl 0-]
b6i véi cic diéu kién da cho ky =1-~(1-2,5)=0,6, khi do6 tiét dién toan
phdn c4n thi&t (phi bi) clia dudng khéi:
F, = 107,6/0,60 = 179,33 m?
Chiéu s4u cia dudng khéi:
b=179,33/18,0 = 9,96m

2. Than Donxnhexki. Ta x4¢ dinh tiéu hao nhién ligu cho 16 hoi:
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17380
B, = = 32,66 x —22 —7426%
b TR 23400 gis

(than Donxnhexki k¥ hi¢u chi s6 1a D, than Ekibaxtuzxki ky hiéu chi s6 13 Ek).
Thé tich san phdm chdy khi d6t 1 kg nhién liéu:
V¢ =1,16 + 4,94 + 0,50 = 6,6 m’/kg;
V,=6,6+1,0161(1,2-1)6,24=787 m’/kg
Tiét dién udt cdn thiét ctia dudng khdi:

E, = 7,78 x 24,26 (800 + 273) = 62,53 m?
12,0x 273 '
Tiét dién toan phén v chiéu sdu dudng khéi:
62,53
—_——— 2
F,="5%0 = 1042 m

b= _1%% =579m

Nhur vay, do tinh chdt mai mon cao cia than nén cdn tang kich thude duding
khéi 18n nhiéu. Viéc gidm cdc kich thuGe dudng khéi ¢6 thé duge néu tang budc
tuong d6i ciia 6ng o,. Tuy nhién, khi nay lam gidm s6 lugng céc 6ng trong tiét
dién va 1am tang cdc kich thu6c bé mat d6t theo chiu cao dudmg khol, gay kho
khan khi b6 tri bd mat d6t d6 va vi vay 1am tang tiéu hao nang luong dé khic
phu céc trd lye khi dong hoc va thuy dong hoe.

BAI TAP

Bai 6.1. Hiy x4c dinh dac tinh hinh hoc (F,, f, Fy, s, 53, s) clla mot cdp cia
bd qud nhiét trung gian, dugc 1am ti¥ cdc 6ng xoén, diing b6 tri 8ng song song,
6 dudng kinh ngoai 60 mm song song v bé day vich 5 mm (hinh 6.3). Bé rong
dudimg khéi a = 16320 mm. S6 lugng céc doan ng 116 cdi, s6 cic 6ng song song
trong doan 12 3, budc ngang s, = 138 mm. Khi tinh todn chiéu dai bi néng cia
éng O cic doan thit nhat, thi hai va thit ba tvong tng lIa: 150, 225 va 300 mm.

Bai 6.2. Hay x4c dinh t6c d¢ sin phdm chdy va hoi qud nhiét cdp 2 & cdp
vao cta bd qud nhiét ché tao tir céc Gng 450 mm, ¢6 bé day vich ng 4 mm va
phan b6 cdc 6ng nim ngang song song trong dwdng khéi di xuéng. Khi tinh
todn 14y cic kich thuéc dudng khéi a = 16,32 m va b = 6,36 m. 56 lugng cic
doan &ng 176 cdi ¢6 chidu dai 6,2 m mdi 6ng, s6 luong cdc 6ng song song trong
mot doan 12 4, tién hao nhien licu B, = 19,28 kg/s, thé tich sin phdm chdy cho 1
kg nhién lieu V, = 13,25 m’/kg.
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Nhi¢t do clia san phdm chdy & ddu vio 679°C va & diu ra 496°C, luu lugng
hoi 216,11 kg/s, nhiét d¢ hoi & ddu vao 310°C, & d4u ra 450°C, 4p sut hoi tuong
ing 4,17 va 4,07 MPa.

Bai 6.3. Tdc d9 san phdm chay
va hoi trong b quéd nhiét trung gian
thay déi thé nao khi thay déi nhiet
d6 trung binh cdia san phim chiy tir
596 t6i 650°C va cia hoi qud nhiét 1
thir cap tir 380°C t4i 420°C (& p =
4,12 MPa), ciing nhu dp suft hoi
trong do tir 4,12 MPa t6i 2,65 MPa
(& t = 380°C). Khi tinh todn 14y titu
hao nhién lién 19,28 kg/s, thé tich
san phim chdy cho 1 kg nhién lieu
13,25 m/kg, tiét dién uét cia dudmg
khéi dé san phdm chady di qua 49,2
m?, tiéu hao hoi 216,11 kg/s va ti&t
dién dé hoi di qua 0,975 m”. 3 X c:.ﬂ- Y

Bai 6.4. Hay so sanh cédc t6c do = R150 RZS; kﬁ
nude trong bo ham nudc néu bs i R30
6ng song song vdi mat trudc va
vuong goc voi mat trude. Céc s§ lidu
ban ddu nhu sau: dudng kinh 6ng 32 Hinh 6.3. So d6 kh6i bo
mm, bé day vich 6ng 4 mm, budc qud nhiét trung gian.
ngang 85 mm, budc doc 47 mm, cdc
kich thudc dudng khéi theo chiéu sdu b = 3,5 m, theo bé rong a = 12,5 m, s6
lugng cdc 6ng song song trong mot doan 6ng 1a 3, luu lvgng nude qua bd ham
nude D = 138,89 kg/s, nhiét do trung binh cla nuée t = 268°C. Ap suat trung'
binh p = 16,2 MPa.

Khi b6 trf cdc 6ng song song véi tudng trude, s& cdc phan doan bé mat d6t
theo bé rong dudng khéi 1a 2, khoang céch giita truc cla ong va mat tedng bén
trong t4t ca cdc trudng hop 18y bing 100 mm.

Bai 6.5. Téc 40 san phdm chdy thay déi bao nhieu n&u ting kich thuée
dudng khéi theo chiéu sau tir 3,5 t6i 4,0 m, vin gilf nguyén bude ngang tuong
d6i clua 6ng. Cdc s6 lidu cdn lai cdn dé xdc dinh ti€t dién uét, 14y theo bai 6.4

800

5800
7000

100
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khi b& trf cdc 6ng xoén song song v6i mat trudc. LAy chiéu dai cdc 6ng xodn 6,1
m, nhiét d6 san phdm chdy 700°C, tiéu hao nhién lieu 17,25 kg/s, thé tich khéi
cho 1 kg nhién lieu V, = 10 m'/kg.

Bai 6.6. Hiy xdc dinh ti& dién cdn thiét cla dudng khéi d6i luu khi thiét ké
1o hoi dé€ d6t than nau Berezovxki (phu luc, bang P1, nhién liéu s6 14) va so
sdnh no véi gid tri cin thiét coa dudng khéi khi d6t than nay da siy kho. Céc
tinh todn 14y tiéu hao than ban ddu B, = 35,05 kg/s, thé tich san phdm chdy cho
1 kg nhién liéu V, = 5,89 m*/kg; ddi vé6i than Berezovxki kho 4y twong ing B, =
26,5 kgfs; V, = 7,434 m*/kg; nhiét do san phdm chdy & ddu vao dudng d6i luu
800°C. Céic dic tinh hinh hoc cla bé mat ng ¢36 mm, budc ngang 140 mm, bé
réng dudng khéi 18,0 m, chiéu dai 6ng 8,85 m (hai phan doan theo bé réng).
Téc dd cho phép clia khéi theo cdc didu kién mai mdn 14y d6i vdi than ban dan
8,8 m/s, than di sdy kho 8,65 m/s.

6.2. TRAO POI NHIET & CAC BE MAT DOT

He s6 toa nhiét tir sin phdm chdy téi vich 6ng a,, kW/(m* K) duge xdc
dinh theo cong thic:
o, =& (0x + o) (6.9)
& day oy - hé s6 toa nhiét d6i luu, kW/H(m>X);
a, - hé s6 toa nhiét bang bifc xa, kW/(m’ K);
£ - he s6 sir dung, tinh dén d9 gidm h&p thu nhigt clia bé mat d6t do c6 do
khong déng déu khi khéi luu dong, xust hign cdc ving "chét" hay chay bao chi
mot phdn cha khéi qua cdc bé mat; khi lru dong ngang cic bé mat d6t d6i L,
hé s6 & 14y bing 1; trong cdc trudng hgp khic, luu dong phitc tap (& cdc gian
&ng kiéu manh) § < 1.
6.2.1. He s& o phu thuge vao dang chism 6ng

P3éi véi cdc chiim 6ng bd tri so le:

0.6
ax =CC, %(MJ pr (6.10)
A%

& day C, - hé s6 hieu chinh phy thudc vao budc 6ng trong chim; C, - h¢ 6 higu
chinh cho s& cdc hang 6ng doc theo dong cdc san phdm chdy; A - h¢ s§ din
nhiét cha sin phdm chdy & nhiét do trung binh ciia ddng, kW/(m.K); v - 46 nhét
dong hoc ciia san phdm chdy & nhiét d¢ trung binh ciia dong, m*/s; Pr - s6
Prandtl.
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Cac gi4 tri A, v va Pr duge xdc dinh theo bang P9 cia phu luc, cdc hiéu
chinh che né M;, M,, M;, phu thudc vao ap sult rieng phdn cha hoi nude va
nhiét do cic sin phdm chdy, cho trén hinh P4 cia phy luc. He s& hiéu chinh C,
duge xdc dinh theo bude 6ng chéo tuong déi:

p=(c,-1)/(c,-1)

1 0,5
ddayo’, = [EG%JFG%J :

Tuy theo cdc gid tri 6, va @ ta cd:
C.=0340¢"801<0<1,7;
C,=0275¢"61,7<p<45vao, <3
C,=0340"81,7<p=<45vao, 23.

He s3 hiéu chinh v& s§ cdc hang 6ng C,:
C,=3,1225% -2582,<10vao, <3;
C,=dz8" -32082,<10vag 23
C,=108z,210.

Dadi vdi cdc chiim 8ng bd tri song song:

.65
ay = 0,2 C, %—(MJ pr (6.11)
A%

Hé s6 hiéu chinh vé hinh hoc chiim 6ng:
C.=[1+20,-3)(1-0,/2°" 80,22, ciing nhr g, < 1,5;
C=180,<2vag >3tacoic, =3.

Hiéu chinh cho s6 cdc hang &ng:

C, =091 +0,0125 (2, - 2)

6.2.2. He 56 o, d6i véi cdc bé mat 16 hoi duge xdc dinh theo biéu thifc:
o, = 5,13.10" T [1 - (T/TY1(L - T/T) (6.12)
& day n = 4 d61 véi nhién ¢6 tro va n = 3,6 d6i véi nhién liéu khong cd tro;
£ - hé 56 bitc xa clia cdc sin phim chdy & nhiét d6 clia dong xdc dinh theo
(4.11); T - nhiét do sin phdm ch4y, K; T, - nhiét d6 16p badm bdn trén
vich 6ng ngoai, K.

Gid trj kps dé tinh todn £ duge xdc dinh gidng nhw khi tinh &; theo (4.17),
nhung véi gid tri k., = 0, bé day hiéu qua cia lép biic xa s d6i vdi céc chiim
dng d6i luu duge xdc dinh theo (6.6).

Nhiet do T, =t, + 273, 0 day gid tri t, (°C), duge tim nhu sau:
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P6i véi cdc bd qud nhiét d6i lvu khi d6t cdc nhién liéu cé tro:
1
t,_=t+[sz+—]qB (6.13)
oy
0 day t - nhiét d¢ trung binh clia moi chat lam viéc, °C; g = B,Q/F - ddng nhiét
{(nhiét thong) trung binh, XW/m?; €, - hé s& bam bdn, m>.K/kW.

Dé&i v6i cdc bé mat d6t con lai, t, duge 14y phu thude vio dang bé mat va
nhién liéu dst.

Céc s6 liéu cdn dé€ tinh todn t, dugc dua ra & bang 6.1,

Bang 6.1.

Gid tri cdc he s6 tinh
todn hay nhiét do t
€, = 4,30 m*>. K/kW Céac bd qua nhiét d6i luu ¢é bo tri cdc 8ng theo kiéu

song song khi dét nhién lién ran.

€, =2,58 m . K/kW | Nhu vay khi b8 trf cdc 6ng so le + song song va dot
nhién lié¢u long.

L=t+60°C Bo him nudc mot cdp, cip thit hai cia bé ham, ving
qud 46 clia ¢dc 10 hoi tryc luu & 8° > 400°C, d6t nhién
liéu rin va long.

Bé mat 1o hoi va dang nhién liéu d6t

t,=t+ 25°C Bo ham nuéc mot cdp & 9’ < 400°C va cdp ddu cia bo
ham nudc hai bac khi d6t nhién liéu rin va long.
t,=t+25°C T4t ca cdc bé mat dét doi luu khi d6t khi tr nhién.

Khi ¢6 thé tich khéi & phia trudc bé mat d6t d6i liwu hay bén trong né, nhiét
lugng bitc xa cha thé tich d6 téi bé mat ti€p sau theo chidu chuyén dong ciia
khéi duge tinh gdn ding bing cdch tang hé s& tinh todn tod nhiét biic xa «, lén
a’, thee céng thifc sau:

, \ (1,25 0.7
oy = |1+ A[L] 11 (6.14)
1000 I,

& day I, va [, - chiéu sau cha thé tich khéi va cla bé mat dot ti€p sau, m; T° -
nhiét 46 dong san phdm chdy trude bé mit, K; he s6 A = 0,3 khi d6t khi va
mazut; A = 0,4 - khi d6t cdac than d4 va antraxit; A = 0,5 - khi d6t cdc¢ than nau,
d4 phién va than bln.

Nhiét lugng bitc xa nguge lai cha thé tich khéi & sau bé mat dat d6i huu 1a
nho va c6 thé bod qua.
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6.2.3. H¢ s6 toa nhiét tir vich 6ng t6i moi chat 1am viéc bén trong «, ducc
xdc dinh nhu sau:

D6i véi hoi c6 dp sult trude t6i han, & tat cd cdc phu tai nhiét cua bé mat
dét cling nhu d6i v6i hoi ¢6 dp sudt trén 16 han (CKD) & cdc phu tai nhiét q,,,, <
349 kW/m%:

A [wd 08
a, = 0,023 _—[JJ P*CC,C, (6.15)
dpy A
Céc hiéu chinh C, C, v C; vé luu ddng moi chat 1am viéc bén trong Sng ldy
bing 1. H¢ s& din nhiét cha nudc va hoi A [kW/(m.K)] duge xdc dinh theo bang
P10 cha phu luc.
Do nhdt dong hoc chia moi chat 1am viée (m%/s) dugc xdc dinh theo bidu
thiic:
v=981pv
& day v - thé tich rieng clia nudc va hoi duge xdc dinh theo bang nhiét déng hoc
cha nude va hoi nude, m/kg;
M - do nhét dong luc hoc, kg.s/m*. Gié tri duge xdc dinh theo bang P11
clia phu luc. 86 Prandtl Pr dugce xdc dinh theo bang PI2 cta phu luc.
D6i v6i moi trudmg 4p sudt trén (61 han & q,,., > 349 kW/m?® va cdc entanpi
clia mai trudmg h < 2721 kl/kg, hé s8 o, duge tim theo hinh P35 cila phu luc, ¢6
tinh dén hiéu chinh vé phuy tai nhiét.

Vi du 6.6. He s6 toa nhiét d6i luu tir san phdm chdy (6 vach 6ng thay déi
thé nio khi thay th€ chim 6ng kiéu song song sang kiéu so le? Khi giai bat todn
14y s& lugng cdc hang dng theo dong khi z, = 10, dudng kinh ngoai cia éng 50
mm, budc ngang clia 6ng s, = 125 mm, budc doc s, = 75 mm, nhiét do trung
binh clia cdc sdn phdm chdy 8 = 800°C, 4p sudt riéng phén ciia hai nude ry,, =
0,184, D€ tinh todn 14y t6c do cda san phdm chdy 10 va 25 m/s, hay dua ra két
luan vé hiéu qua chuyén sang chim 6ng kiéu so le & cdc t8c do khdc nhau cha
san phdm chdy.

Bai gidi: 1. X4c dinh cdc thong s6 vat 1§ cha san phdm chdy. T bang P9 cla
phu lyc d6i véi cdc san phdm chdy c6 thanh phén trung binh: A" = 9,1528.10"
kW/(m.s); v’ = 126 .10 m¥s; Pr’ = 0,59.

Theo hinh P4 clia phu luc, cic hiéu chinh My = 1,05, M, = 1,023 va M,;, =
1,042, Tinh dén cac hidu chinh, ta ¢é:
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A =9,1528.107 . 1,05 = 9,6104.10”° kW/(m.K);
v=126,0.10°. 1,023 = 128,9.10° m¥s;
Pr=0,59. 1,042 = 0,6148.

2. He s6 tod nhi¢t d&i Iuu d6i véi chim 6ng kiéu song song. Ta tim cdc he
s6 hiéu chinh C, va C, theo cdc gid tri 6, = s5,/d = 125/50 = 2,5; o, = 75/50 =
1,5. V6i cdc diéu kien nay C, = [1 + (2. 2,5 - 3) (1 - 1,5/2)’] = 0,940.

Oz,=10giduiC,=1.

H¢ s6 104 nhiét d6i luu tir san phdm chdy tdi 6ng & t6¢ do 10 m/s theo (6.11):

-5
o =02.0.940 . 1,0 2610410 (10.0x0,05

0,05 1289.10°6
= 66,2.10” kW/(m?. K)
Cing nhu thé€ & tde d6 25 m/s: oy = 120,1.10% kW/(m%.K)
3. He s& toa nhigt d6i luu d6i véi cdc chiim 6ng kiéu so le.
Tim dugc cdc hé s6 hi¢u chinh C, va C, nhu sau:
G, =2.5; o, =175/50=1,50; o', =\J2.5° /4 + L5O° = 1,953
¢ =(2,5- 1)/(1,953-1)=1,574;
C,=0,34.1,574™ = 0,356:
C,=1,0 bdivizg,=10.
Heé s& tod nhiét tir sin phdm chdy téi 6ng & t6c d6 10 m/s theo (6.10)
9,610.107 {10,0 x 0,05
0,05 128,9.107°
= 82,9.10° kW/(m?.K)
Ciing nhu vay & t6c do 25 m/s: oy = 143,7.10° kW/(m? K).

Do dé, khi chuyén tir chim 8ng song song sang kiéu so le 1am tang he s6
tod nhiét d6i lvu Ien 1,25 14n, & tdc dO khéi 10 m/s va bing 1,20 14n & 8¢ do
khéi 25 m/s.

Vi du 6.7. He s6 toa nhiét oy thay d6i thé nao khi tang s6 lugng cic hang
6ng theo dong khéi tir 5 t6i 10? Ldy: w, = 10 m/s; d = 32 mm; s, = 120 mm; s, =
50 mm; nhiét d¢ trung binh 8 = B00°C; 4p sudt rieng phén cha hoi nudc ry,, =

0,65
J x 0,615 =

0.60
g =3,356 x 1,0 ] 0,6148%"

0,100; phén bd cde dng trong chim theo kiéu so le.
Bai gidi: 1. X4c dinh cic thong s6 vat 1y clla qud trinh chdy. Tir bang P9
ciia phu luc san phdm chdy c6 thanh phén trung binh:
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A’ =9,1528.107° kW/(m.s); v’ = 126,0.10° m?/s; Pr’ = 0,59.

Theo hinh P4 cla phu luc, cdc hiéu chinh M, = 1,0; M, = 0,991 va M,, =
0,992, Tinh d&€n hiéu chinh ta ¢6:

A =9,1528.107. 0,991 = 9,07.10° kX W/(m* K)
v=126,0.10°. 1,0= 126,0.10"* m?¥s;
Pr=0,59 . 0,992 = 0,585

2. Tim cdc hé s6 higu chinh C, v C,. Budc tuong d6i clia 6ng:
o, = 120/32 = 3,75, o, = 50/32 = 1,562,
0, =v3,75%4 + 1,562% =244, ¢ = (3,75 -1)/(2,44 - 1) = 1,810
C.=0,34.1,910"" = 0,363

02,=10¢6C,=1,0;82,=5¢6C, = 4,5 _32 =093].

3. He¢ s6 toa nhiét ay & phuong 4n da cho (z; = 5) theo (6.10):
ays = 88,5.10° kKW/(m2.K)

Dai voi bé mat & z, = 10:

C 1,0
Ogre = s —é“;- = 88,5.10° Ffﬁ =95,1.107 kW/(m*K)

Do d6 su tang 36 lugng cdc hang 6ng theo ddng khéi tir 5 td¢i 10 1am tang
hé 6 toa nhiét o, d6i véi chim 6ng so le t6i 7,45%. Viéc tang ti€p theo s&
luong cdc hang 6ng khong lam tang o.

Vi du 6.8. Hiy dua ra quan h¢ danh gid anh hudng cla dudng kinh &ng t6i
hé s6 tod nhiét oy d6i v6i cdc chitm 6ng so le va song song khi chuyén dudng
kinh dng d = 32 mm t6i d = 60 mm.

Bai gidi: 1. Tix (6.10) ta c6 biéu thiic oy = f(d) d6i vdi cic chiim &ng so le:

0.6

d
GtK = A d = A.d-u'l‘

& day A — 16 hop cédc hdng s6 d6i v6i cdc didu kién di cho vé k&t cdu clia chiim
&ng, cic thong s& vat 1y va t6c do khdéi.

2. Tuong ty d6i v6i cdc chim 6ng kiéu song song theo (6.11):
oy = A4

3. Xdc dinh sy thay déi o d6i v6i chiin 6ng so le & dudmg kinh 6ng d = 60
mm thay cho 32 mm:

CyeofOixsy = (deo/dsy) ™ = 0,78
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4. Ciing lam nhu vay véi cum dng so le, ta cé:
el Oz = (60/32)°Y = 0,80
Do d6 viéc ting dudng kinh 6ng tir 32 rm t6i 60 mm & cdc diéu kién trén
lam gidm oy 161 22% & cdc chiim 6ng so le va t6i 20% trong chiim dng song song.

Vi du 6.9. Hay xdc dinh hé s6 toa nhiét ay thay d6i thé ndo khi b6 i Sng
kidu song song khi tang budc ngang s, tr 88 mm téi 138 mm, tang budc doc s,
tir 50 mm t6i 60 mm. Céc s6 liéu con lai 14y tir vi dy 6.8. Ly z, = 10, t6c d9 san
phdm chdy 1a 10 m/s.

Bai gidi: 1. Boi vi theo (6.10) su thay déi hé s& tod nhiét oy trong trudng
hop da cho chi phu thudc gié tri hé s6 higu chinh C,, ta tim gid tri ctia C,.

Déi voi phuong 4n ddu o, = 88/32 =2,75; 0, = 50/32 = 1,562, Boivig, <2
cdn o, < 3 nén:

C.=[1+(2.2,75-3) (1 - 1,562/2)""* = 0,9886;

Khi tang budc ngang s, 16i 138 mm o, = 138/32 = 4,312 va khi tinh todn C,
iy o, = 3, khi dé:

-2
3
C,= {1+(2><3-3{1_1'—526-%] } =0,940

Su thay déi hé s6 oy khi tang buéc ngang bing 4,9%.
2. Xdc dinh he s6 toa nhiét ay khi tang budc doc s, t6i 60 mm.
Ta tim he s& hiéu chinh C, v6i:

o, = 138/32 = 4,312; 0, = 60/32 =1,875.
Déi véi cic diéu kién nay:

-2
3
C = [l+(2><3—3{1-—-1'8T75) } =0,998

He s6 toa nhiét tinh todn:

-5 0,65
oy = 0,20 x 0,998 20710 (10,0x 0’032] 0,58507 =

0,032 | 126,0.107°
= 77,4.10° kW/(m’.K)
Do d6, khi b6 tri cdc 6ng kidu song song sy ting budc doc clia 8ng s, d cdc
gid tri o, < 2,0 1am tang mot it h¢ s6 10 nhigt oy (0 vi du da cho bing
0,998/0,94 = 1,062 l4n).
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Vidu 6.10. Hay xdc dinh hé s6 tod nhiét & bé mat dét dsi luu thay déi the
nao khi d6t khi ty nhien & 15 hai ¢6 4p sudt cao, & &p sudt p = 1 MPa, 18y khi tu
nhién (phu lyc, bang P4, nhién litu s6 8) c6 V% = 9,91 m¥m%; V°, = 11,12
m*/m?; Ty, = 0,191. Cdc s6 lieu ban déu o, = 3,0; 6, = 1,5: d = 32 mm: z, > 10;
nhiét d¢ trung binh clia khéi 8 = 600°C; t6c do khéi 10 m/s.

Bai gidiz 1. Céc tinh ch&t vat 1y cla san phdm chiy & 8 = 600°C (phu luc
bang P9):

A’ =7,420.10° . 1,018 = 7,55.10°F kW/(m.K)
v=289,4.10%.1,05=93287.10° m?/s;
Pr=0,61.1,048 = 0,639.

2. He s6 t0a nhiét oy trong budng d6t binh thudng (& 4p sudt gin véi ip
sufit | at cia khéi):

o =0,360.1,0

755.107 { 10 % 0,032

0,6
. O 0,33
0,032 |9387.10°° } 63

=98,37.107 kW/(m® . K).
3. (5 15 hoi dp suft khéi cao

D61 v6i cdc 10 hoi cao dp 1am viéc & dp sudt khéi cao hon 1 at, do nhét
dong hoc duoc xdc dinh theo c¢ong thitc:

%
V, = y = M—— = 9,38?10'6 ml/s
P 1,0x 10

Cdc dai lugng con lai c6 trong (6.10) khi d6 13 khong déi, vi vay:
ofy = ay (93,87/9,387)%° = 98,3710 . 3,98
= 391,62.10”° kW/(m*K)

Tic 12 v6i sy tang dp sufft trong dudng khéi & cdc didu kien cdn lai nhu
nhau, hé s6 tod nhiét bdi d6i luu ting ding ké. Sy tang ndy tj I& v6i sy thay déi
4p suft clia moi trudng véi s6 mil 0,6,

Vi du 6.11. Hay xdc dinh hé s6 toa nhiét oc & bé mat khi t6n tai cdc phdn
c6 céc ti€t dién luu dong clia khéi khdc nhau. Khi tinh todn coi b& tri cdc 6ng la
song song d = 42 mm; s, = 138 mm; s, = 63 mm; z, = 10; ;0 = 0.184: § =
800°C; riéu hao nhién ligu B, = 19,28 m%s; V, = 13,25 m*/s; tiét dién luu thong
doan sin phdm chdy & doan déu F,, = 60,0 m?, & doan thit hai F,, = 50 m?; dién
tich cdc bé mat d6t ¢ cdc doan tuong ing F, = 1000 m? va F, = 1500 m.
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Bai gidi: 1. Ta 14y trung binh ti€t dién bé mat theo cong thiic:

_ P +F, 1000 +1500 _ )
Fo="F,_ ¥ = 1000 1500 = >33 m
F,*F, 60 T 50

2. T6¢ do trung binh khéi theo bé mat, theo (6.7):

w, = 13,25x 19,28 (800 + 273) = 18,7 m/s
53,57x273

3. Hiéu chinh vé hinh hoc chim 6ng:
C.=[1+2x30-3)(1-152Y17=0912;
C,=1,0
4. Céc thong s6 vat 1y cha san phdm chdy & 9 = 800°C:
A =9,610.10° kW/(m.K); v = 428,9.10¢ m*/s; Pr = 0,614
5. He s6 toa nhiét d6i lru o = 100,6.10° kW/(m* K)

6. Khi thay d8i déu dan ti€t dién co th€ sir dung cong thic trung binh don
gian hon:

- 2F, +F, _ 2x50+60

F
T F,+F, 50 + 60

= 54,5 m’

Téc d6 khéi khi d6 bing 18,4 m/s, con he s6 tod nhiét ay = 99,8.10"
kW/(m*.K), sai s& tinh todn 1%.

Vi du 6.12. Mot bo qud nhiét d6i luu b6 trf Sng song song va so le trong
viing nhiét do cao cha sin phdm chdy 8. Hiy x4c dinh hé s6 trung binh cila toa
nhiét o, néu biét ring F,, = 1000 m% F,, = 1500 m® Khi gidi bai todn ldy
s;=3.0:5,= 1,5 d =32 mm; z, = 30; 8 = 800°C; 1,0 = 0,184; w, =10 m/s.

Bai gidi: 1. X4c dinh he s& toa nhiét o & phin c6 b6 tri ng ki€u song song.

Tuong ty vi du trude ta tim duge:

C,=0912;C,=10: A= 9.610.10° kW/(m K);
v=128,9.10%mYs; Pr=0,614;
9,610.107 { 10x0,032 )"
2 “oo2 | 0,614°7 =
0,032 128,9.10°

a,,=02x%x0912x1,0

= 75,1.10° kW/(m* K)
2. Tuong tu nhu vAy, & phin b6 trf 6ng theo kiéu so le:
C,=0,360;,C,=10, A= 5,543.10° kW/(m.K);
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v=128,9.10° m%s; Pr = 0,614;
9,610.107 [ 10x 0,032
0,032 (1289.1078
= 100,3.10° kW/(m>.K)
3. He s¢ tod nhiét d8i luu trung binh oy duge xdc dinh theo cong thitc:

agsFos +ogFy) 7511071000 +100,3.107%.1500 _
F,, +E, 1000 + 1500

=90,2.107 kW/m?

o, =0,360.1,0

0,60
] 0,614%% =

CE.K=

Vi du 6.13. He 56 toa nhiét bdi bitc xa o, thay d8i th€ nao khi tang nhiét do
cdc san phdm chdy tir 500 t6i 800°C? LAy nhiét do cha vich 6ng bi bim bén
t, = 100°C; hé 56 bic xa clia méi trudng khéi € = 0,15; nhién liéu khong cé tro
(kh{ ty nhién).

. 1-(T,
Bai gidi: 1. X4c dinh ty s8 cdc nhiét do —1(‘_—% & phuong 4n ban ddu —
& nhiét do khéi 500°C.
Dai v6i nhién li¢u khong tro n = 3,6 ; & cdc gid tri ban d4u da cho ty s6 cdc

nhiét d6:
3.6
1—[400‘“273] 1~_400+2?3] — 3,035
500+ 273 500 + 273
2. He s toa nhiét bing bic xa tir san phdm chdy t6i vach &ng & phuong 4n
diu, theo (6.12):
o =5,13.10 . 0,15 . (500 + 273) . 3,035 = 10,8.107 kW/(m2.K)

3. Tim dugce ty 56 cdc nhiét d6 d6i véi phuong 4n thit hai, & nhiét 4o cic
san phdm chdy 800°C.

3.6
" M) IHM] =2,182
800 + 273 800 + 273

4. Hé s6 tod nhiét bitc xa khi 8 = 800°C:
&, = 298.107 kW/(m?.K)
Do dé6, su tang nhiét d6 cla sin phdm chdy tl 500 16i 800°C & nhiet dot,
khong d6i lam tang ddng ké hé s6 tod nhigt bifc xa.
Vi du 6.14. H¢ 56 toa nhiét bifc xa o, thay déi th€ nao khi ting budc ngang
cia &ng trong chiim s, tir 70 t61 96 mm? Khi giai bai toan 1dy: d = 32 mm; s, =
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48 mm; 8 = 800°C; t, = 400°C; p = 0,1 MP3; ry,0 = 0,12; r, = 0,300; nhién liéu
Ia khi ty nhi¢n (khong cé tro).

Bai gidi: 1. Xac dinh heé s6 toa nhiét bdi bitc xa o; & phuong 4n diu (o gid

tri 5, = 70 mm).

Bé day hiéu qua cua 1&p birc Xa theo (6.6):
4xT70%48
—_1
n.32?
He s6 hap thu moi truong khéi k, [xem (4.14)}1:
p,s =0,1.0,300. 0,092 = 0,0027 MPa.m;

k= [078+16x012 , (1 ~037x 10-"3] =3478 1/(MPa.m)
0,316+/0,0027 1000

s =0,9 x 0,032 [ ) =0,092 m

Heé s6 biic xa clia moi trudmg khéi & thé tich gifta cdc 6ng theo (4.17) va (4.11):
kps = 34,78 . 0,300 . 0,1 . 0,09 = 0,096;
g=1-e%%=0,0915

Gi4 tri o & phuong 4n d4u theo (6.12):

[1 400 + 273 T'ﬁ

o = 5,13.10™ . 0,0915 . (800 + 273)° . ~—o00*273/

- (400 + 2?3]
800 + 273
= 12,6.10° kW/(m* K)

2. X4c dinh hé s6 toa nhiét boi bifc xa o, khi ting budc ngang s, t6i 96 mm.
Bé day hiéu qua cia 16p biic xa (theo 6.6):
s=0,136 m
Heé s6 hdp thy bdi moi trudmg khi:
p.s = 0,00409 MPa.m: k, = 28,40 1/ (MPa.m);
He s& bitc xa cita moi trudng khéi & viing giifa cdc Ong:
kps=0,116; e=1-¢*"%=0,110
H¢ s4 tod nhiét bdi biic xa theo (6.12):
o = 15,2107 kW/(m* K)
Do d6, su ting budc ngang cla cdc 6ng 1am tang o, trong trudng hop da

cho t81 1,206 lan.

Vi du 6.15. Hiy xdc dinh mitc d6 anh hudng cia thé tich khéi nim trudc bé

mit d6t hodc bén trong bé mit d6 t6i he s toa nhi¢t bitrc xa khi d6t than d4. Bé
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mit duge dat 0 phdn trén clia dudng khéi d6i lvu. Khi gidi bai todn 14y nhiet do
cla sin phdm chdy & ddu vao bé mat d6t 900°C, nhiét do trung binh ciia khéi
850°C; nhiét d¢ véch 6ng bdm bdn 550°C; 1y, = 0,080; r, = 0,246; mat do
khong thif nguyen cla céc hat tro p,, = 0,019; loai mdy nghién c6 t6c d6 trung
binh, bé mat d6t bao gém hai khéi (méi khéi ¢é chiéu cao 1000 mm). Hay xét
ba phwong 4n bé tri thé tich khéi.

a) chi€u sau thé tich khéi truée bé mat gia nhiét 800 mm;
b) chiéu sau thé tich khéi trudc bé mat gia nhigt 1600 mm;

c} chidu sau thé tich trude bé mat gia nhiet 1600 mm; bén trong bé mat d6t
(gilta cdc kh6i) 1200 mm. BE day bitc xa hi¢u qua cla thé tich gita céc 6ng
§ =0,125m; p= 0,1 MPa.

Bai gidi: 1. X4c dinh h¢ s6 hdp thu nhiét béi bitc xa ciia cdc khi ba nguyén’
tlr va ciia cdc hat tro:

Pas = 0,1 . 0,246 . 0,125 = 0,00307 MPa.m;
K = | 078+16x0,08
0,3164/0,00307
4300x1,3

¥11232 x 162

2. He s6 bitc xa cia thé tich khéi giita cdc dng trong khoi b& mat d6t theo
41 va(4.11)

kps = (29,70 . 0,246 + 81,49 .0,018) 0,1 . 0,125 =0,111;
e=1-¢e%""=0,105

3. He s6 toa nhiét bing bitc xa trong khéi, bd qua bitc xa bé mat d6t ciia thé
tich khéi:

-1 [1 ~037x 1—123) =2970 1/(MPa.m)
1000

k,= = 81,49 1/(MPa.m)

. (550 + 273]“
850 +273

1o [550 + 2?3)
850 +273

4. He s6 toa nhiet biic xa 14y chinh xdc v&i hiéu chinh vé& biic xa ca thé
tich khéi theo (6.14):

a) khi thé tich khéi b6 tri trude bé mit /, = 800 mm:

900 + 273\ 800
1000 2000

oy = 5,13.107" . 0,105 (850 + 273)°. = 20,3.10" kW/(m* K)

0,07
o’ = 20,3.10° {1 + 0,4[ ) ] =28,2.10° kW/(m*>K);
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b) khi thé tich khéi truéc bé mat ¢6 I, = 1600 mm:
o’ = 28,6.10”7 kW/(m* K);

¢) khi thé tich khéi truéc bé mat va giita cdc khéi:
Iy = 1200 + 1600 = 2800 mm
o’ = 28,95.107 kW/(m* K)

Vi du 6.16. He 56 toa nhiét tlr vich &ng t6i moi chit lam viéc o, phu thudce
vao vai trd clia bé mat dét nhir the nio, bd ham nude, ving qud do, bo quéd nhigt
& céc didu kién so sanh (luu lugng, cdc tiét dién d€ moi chat bén trong di qua,
dudng kinh bén trong 6ng nhu nhau). Khi gidi bai todn 14y luu lugng moi chat
272,22 kgfs; 4p sudt 29,43 MPa; S6 lugng cdc 6ng 716 cdi; dudmg kinh trong
0,020 m. L&y nhiét 46 moi chit trong bo ham nuéc 300°C; & ving qud d6 390°C;
& trong céc b qué nhiét 500°C, phy tii nhiét trong viing qué do 50 kW/m’.

Bai gidi: 1. Tiét dién méi chat bén trong luu thong theo (6.2):

f=0,785.0,022.716 = 0,225 m’
2. T8c d6 kh6i lugng clia moi chét:
pw = D/f = 272,22/0,225 = 1210 kg/(m?s)

3. He s6 toa nhiét o, trong bd ham nudc:

J p = 29,43 MPa va t = 300°C ty khdi riéng cla nudc v = 1,333.10° m'/kg
vi t6c do nudc w, = pw.v = 1210 . 1,333.107 = 1,61 m/s.

Cic thong s6 vat 1y ciia nuéce theo bang P10 - P12 cta phy lye:

A = 59,08.10° kW/(m.X); Pr=0,82;

Theo P11 ta x4c dinh d6 nhét dong hoc cua nude:

v =0,127.10° m%/s

Theo (6.15) ta x4c dinh a,. Khi lwu dong trong 8ng cic gid tri G, Cy va C,

duogc 14y bang 1, khi dé:

o, =0,023 x

59.08.107° [1,613x0.02
0,02 0127.107
4. Nhu vay, d6i v6i bé mat dot ving qué do, theo hinh P6 cia phu lyc &
t6c d6 khéi lugng clia moi chdt 1210 kg/(m’.s) va d, = 0,02 m; tra duge
ay = 10,41 kW/(m?K).
3 p = 29,43 MPa va t = 390°C entanpi clia moi chit lam viec h = 1974,5
kJ/kg. Khi d6, hé s§ hiu chinh A = 1,5.

0.8
] x 0,82%* = 13,19 kW/(m>.K).
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a, =0y A=1041.15=1561 kW/(m>K)

5. Cing nhu vay, d6i vdi b€ mat cia bo qud nhi¢t & p = 29,43 MPa va
t = 500°C, th€ tich riéng clia hoi v = 0,008922 m’/kg; khi dé t6c do hoi
w, = 1210 . 0,008922 = 10,80 m/s .

Céc thong s6 vat 1y clia hoi: Tir bang P10, P11 va P12 ciia phu luc ta xéc
dinh: & = 11,40.10° kW/(m* K); Pr = 1,23; v = 0,297.10°% m%s.

H¢ s06 toa nhiét o, theo (6.15):
11,4010 [10,795 x 0,02

0,02 0,297.107°°

Do d6, & ciing mot t6c do khéi lugng cila méi chat 1am viec, t6c do dai
(tayén tinh) nhd nh4t c6 khi ddng nudc chdy trong bo ham nudc, nude ¢d thé
tich riéng nho, con & trong bd qud nhiét, t6c d6 cha hoi 16n nhat.

o, = 0,023

0.8
j . 1,23%4 = 6,97 kW/(m*.K)

Trong khi d6 he s6 toa nhiét tir vich 6ng t6i méi chit 1am viée «, trong bo
qud nhiét 12 nhé nhdt, bdi vi né phu thudc khong chi vio t6c d6 moi chit ma
con phy thudc vao cdc thong s vat Iy cia hoi (trude hét 1a ty khéi hay thé tich
riéng). Gid trj cao nhat clia o, [4 & bé mit d6t & viing qud d¢, vi & ving d6 c6 sy
trao d8i chat chay rdt manh va 1y khéi moi chét cao (ving chuyén pha).

Vi du 6.17. Hay xdc dinh h¢ s6 toa nhiét thay déi thé nio khi tang dudng
kinh bén trong cha éng tir 20 t&i 52 mm.
Bai gidi: Bién d6i bidu thitc (6.15) vé dang ham s6 a, = f(d,):
a,=Ad,"d, = Ad 02
Tir d6 suy ra sy thay d6i hé s§ o, vao ty sé cac dudmg kinh &ng duoc biéu
dién nhi sau:
oy = Oy (dyo/d )™
0 dy oy v d, - cdc gid tri ban dfu cla hé s6 toa nhiét o, va dudng kinh trong
clia 6ng d..
Trong trudmg hop déd cho hé s6 tod nhiét khi chuyén tir 6ng c6 dudng kinh
trong 20 mm sang dudng kinh 52 mm giam theo ty s6:
_ Qys2) = Cany (20/52) °% = 0,826 atypyg,
Vi du 6.18. B¢ dam bao do tin cay 1am viec, 6ng mot c4p ciia bé qu4 nhiét
trung gian duge ché tao tir cdc &ng c6 dudng kinh ngodi SO mm va bé diy vich

4 mm; cin phai ting hé s6 tod nhiét tir 650.10> kW/(m2.K) Ién d&n 850.10°
kW/(m*K). Viéc chuyén sang ding cdc Ong c6 dudng kinh ngodi 42 mm c6
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dam bao nhu vay khong néu giit nguyén bé day vich va két cdu clha bd qud
nhiét?

Bai gidi: Bing cdch bién di (6.15) vn gilr nguyeén céc thong s8 vat Iy, ta
thu dugc bidu thitc sau day:
Q= Oy (d/dy ™2 (wiwg)™® (a)
B&i vi téc do hoi, khi lru lugng thé tich khong d6i, ty 1¢ nghich véi tiét
dien iuu théng nén ¢6 biéu thitc sau:
W = wo(dy/d)® (b)
Sau khi thay th& gid tri w trong quan hé (a) ta thu dugc quan he tuong hd
gilta cdc hé 56 toa nhiet:
0 = Oty (A/dg) 2 (defd)"® = 0ty (do/d)"* (c)
O gid tri ddu oy, = 650.10° kW/(m? K) gid tri m6i a khi dat cdc ong $p42
mm tuong ing:
o, = 0,650.(42/34)"* = 0,951 kW/(m* K)
Nhu vay viéc chuyén sang cdc 6ng c6 dudng kinh nho hon 1a phuong phép
hiéu qué tang hé s& toa nhiét o, va do d6 cai thién ch€ do nhiét clia céc Gng bo
qu4 nhiet, tuy nhién khi d6 tang trd lyc thuy dong ciia chum 6ng.

BAI TAP

Bai 6.7. Hé s6 toa nhiét og thay d6i thé ndo khi tang s6 lugng cic dng doc
theo dong khdéi tir 4 t6i 15 6ng. Lay: w, = 10 m/s, d = 32 mm; 5, = 120 mm; s, =
50 mm; § = 900°C, ry,o = 0,100; phan b6 c4c Ong theo kiéu song song.

Bai 6.8. Hiy xdc dinh hé s6 tod nhiét oy d6i véi cdc chiim 6ng véi phan bé
so le thay d6i th€ ndo khi thay déi budc ngang s, tir 120 t6i 138 mm va khi thay
d6i buée doc tir 50 161 70 mm. LAy z, = 10 (cdc s6 lidu con lai theo bai 6.7).

Bai 6.9. Khi thay th€ d6t khi ty nhién bing d&t mazut trong 16 hoi anh
hudng th€ ndo t6i hé s6 tod nhiét ag, n&u phan b8 6ng song song? Khi giai bai
todn &y w, = 25 m/s; 6, = 3,3; 6, = 1,5; d = 42 mm; z, = 10; 8 = 800°C. Khi tvr
nhién 14 nhién lieu s& 6 (phu luc, bang P2); a, = 1,05; mazut 1a nhién li¢u sd 19
(bang P1 ca phu luc) he s§ du khong khi trong dudng khéi o, = 1,03,

Bai 6.10. Hay so sdnh céc gid tri clia h¢ s6 tod nhiét biic xa &, d6i véi cic
ong clia chiim 6ng ki€u song song & 4p suit 1 at va tang 4p sudt trong dudng
khéi t6i p = 0,5 MPa, gilf nguyén t6c d¢ ciia san phdm chéy.
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Bai 6.11. Hay x4c dinh heé s6 toa nhiét d6i Iru o & cic 8ng ¢6 dudmg kinh
ngoai d, = 38 mm va d, = 32 mm. Khi giai bai todn 14y 9 = 900°C; I'yy0 = 0,100;
w, = 10 m/s; 0, =3,0; 5, = 1,5; z, = 10, céc chiim Gng b4 tri song song va so le.

Bai 6.12. B& mat d6t cla bo qud nhiét d6i [wu ¢6 b6 tri 6ng kiéu song song
¢6 mot phén € 6ng thua ra (feston hos). Hiy xdc dinh he¢ s¢ tod nhiét trung binh
d6i luu o n€u biét ring bé mit dot cha feston 1a 449 m?, bé mat d&t toan bo
phin 898 m?, ti€t dien d€ khéi di qua & phdn phin feston hod [a F.¢ = 83,3 m%
F,=714m% s, = 138 mm: s, = 55 mm.

Céc Ong c6é dudong kinh 36 mm, z, trong phén sé& thua bing 12, & phidn gian
khong rd dng 6. L&y & ci hai phdn nhiét do trung binh cda khéi § = 1100°C;
V, = 8,85 m'/kg; B, = 22,0 kg/s; 350 = 0,08.

Bii 6.13. He s§ toa nhi¢t bitc xa a, thay déi th& nao khi tang nhiét do ctia
san phdm chdy cla than d4 tir 600 t4i 800°C? L&y hé s6 biic xa thé tich € = 0,15.
Nhiét d¢ thanh 6ng bim ban t, = 450°C.

Bai 6.14. Hiy x4c dinh he s6 toa nhiét birc xa «, khi ting budc doc s, tir 48
t61 64 mm. Khi gidi bai todn 14y: d = 32 mm; s, = 138 mm: § = 900°C; ¢, =
400°C; 1y, = 0,08; r, = 0,226, nhién liéu 12 than d4, mat d¢ khéng thit nguyén
clia tro trong san phdm chdy p, = 0,019; loai mdy nghién t6c d¢ trung binh, ap
sudt trong budng d6t p = 0,1 MPa.

Bai 6.15. He s6 toa nhiét bitc xa o, thay déi th€ nao khi thay déi mat do
khong thir nguyén cda tro trong dong khéi tir 0,010 t6i 0,020 kg/kg? (cic diéu
ki¢n con lai theo bai 6.14).

Bai 6.16. Hay so sdnh cdc h¢ s6 toa nhiét o, trong bd ham nudc v trong
céc gidn Ong 15 hoi ¢ dp sult dudi t6i han p = 14,715 MPa, & t6c d6 khéi nhu
nhau clia moi chat [am viéc 12 1000 kg/(m’.s) va & céc nhiét do twong iing 250°C
va ly, (nhigt do bdo hod). Lay dudng kinh trong cla &ng 20 mm. Gid irj o, ¢6
phu thudc t6c d6 khéi lugng khong khi? Trong céc 6ng cla gian &ng sinh hoi 1a
nude soi luu dong. .

Bai 6.17. H¢ s6 tod nhiét o, thay d6i the nao khi tang nhiét d6 moi trudmg
tir 200 tdi 300°C, & p = 14,715 MPa, pw = 900 kg/(m’.s) va d, = 24 mm? Hay
phén tich sy thay ddi cdc tinh chat nhiét vat 1y cla moi chat 1am viéc khi tang
nhi¢t d¢ va 1am rd anh hudng cta nhiét d6 m6i chat dén he so toa nhiét o,.

Bai 6.18. Gid tri a, thay ddi nhu thé nao khi tang t6c d6 hoi tir 10 t6i 30
m/s, cdc thong s6 khdc nhu nhau? Xdc dinh cdc anh hudng khéc dén su thay déi
a, khi thay d6i dudng kinh ben trong tir 34 t¢i 20 mm.
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6.3. TEINH TOAN HE SO TRUYEN NHIET G CAC BE MAT POT
KIEU POI LUU

Phuong trinh trao d6i nhiét déi luu:
Qr =k AtF/B, 6.17)
& day Qy - phu tai nhiét cha bé mit d&t, kl/kg (kJ/m’); k - hé s& truyén nhiét
kW/(m? K); At - d6 chénh nhiét do, °C; F - dién tich bé mat dét tinh todn, m>,
Hé s truyén nhiét d6i vdi cdc bé mat clia bé qud nhiét va bo qud nhiet
trung gian, cdc ving qud dd¢ va clia cic b ham nudc duge xdc dinh theo céc
cong thitc trong bang 6.2.

Bdng 6.2.

Cong thitc tinh todn

Dang bé& mat dét va nhién lidu

a,

T+|e, +— la,
Qs

k=

Céc chim 6ng kiéu so le khi d6t cdc nhién
litu rin.

. L
l+ay fo,

Céc chim 6ng kiéu song song khi dét 4t c&
cdc dang nhién liéu vi.cdc chim 6ng kiéu so
le khi d6t khi va mazut.

oy

Cic chiim 6ng so le khi d6t cidc nhién liéu
rdn c6 k€ dén sy nhan nhiét bic xa tr budng
dot (gian feston); chiim dng 1o hoi & ddu ra
tlr bubng dot.

Cédc chim &ng song song khi dot tat ca cédc
dang nhién liéu va chim 6ng kiéu so le khi
dat khi va mazut c¢é tinh dé€n nhan nhiét bic
xa tir budng d6t (cdc tdfm man cia bd qud
nhiét; gian feston).

Cdc chim éng so le cia bo ham nuéce, khi
d6t cac nhién liéu rin.

Cdc chim 6ng song song cla by him nudc
khi d6t t4t ¢4 cdc dang nhién liéu va cdc
chum &ng so le cua b ham nudc khi dét khi
vd mazut.

Ghi chii: Trong cic cOng thife trén: o,

- he s6 1o nhiét phia khéi (kW/m>K); o, - he s6

toa nhiét phia moi chat (kW/m”K); €, - hé s6 bdm bin ngoai bé mit d6t; - he s higu
qué nhiét; (1 + Q/Q) - nhan ti, tinh dén bic xa phy them tir bubng d6t dén, va bé mit

dé nhan duoc.
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Khi luvu dong hén hop ngang - doc qua cdc chim 6ng, hé s6 truyén nhiét
dugc xédc dinh riéng biét d6i v6i cic phdn 6ng lun dong ngang va doc, ¢é tinh
dén 8¢ do cla san phdm chdy trong cic phin. Cdc hé s6 truyén nhiét thu dwoc &
mdi phdn cia bé mit s& duge 14y trung binh theo cong thitc sau:
_ KpgFng +KqFq
~ F,+F

k (6.18a)

Kz Fog - he s6 truyén nhiét va dién tich bé mat lun dong ngang;

ks, Fy - he s8 truyén nhiét va dién tich bé mat lwu déng doc.

V4n dé ndy s€ dugc xem xét cu thé & chuong 8 trong cdc vi du tinh todn cdc
bé mat d6t bifc xa - d6i hru.

V&i cdc bé mat d6t ¢6 cianh (bd ham nude) sé ti€n hanh tinh todn nhu sau:

He s6 truyén nhiét trung binh duge xdc dinh theo céng thic:

ki = (kP + ko F)/(Fy + Fy) (6.18b)

& day ky va k, - hé¢ s6 truyén nhiét clia cdc phdn ¢6 cdnh vi phin 6ng tron
kW/(m*K); Fy, va F, - dién tich bé mat dét tinh todn ciia cdc phdn cé cdnh va
phdn &ng tron, m®.

He s6 truyén nhiét d6i v4i phdn gidn 6ng ¢6 canh:

- Khi phan b& cdc 6ng kiéu so le:

o
ky = e - (6.19a)
1+ [sz +-L —M—)al
®; Fgy

- Khi b@ tr{ cdc ng song song

Y gy
ky = —— =% (6.19b)

& 51 BM

& day Fy/ Fay - ty s6 dién tich bé mat d6t cha phdn c¢6 cdnh so vdi dién tich bé
mat 6ng bén trong cha phdn nay; «,,, - hé s6 quy déi toa nhiét d6i luu va bic xa
gilta cdc ng & phdn cé canh, kW/(m”.K).

Neéu bé mit dét ¢ cdnh thu duge thém nhiét lugng béi bic xa tir budng dot
thi (6.19a) va (6.19b) tuong ing co6 dang:

alnp

Q, 1 Fy
L+|1+2L S M
+[ s QJ(SZ+0L2 P o,

kM = (6. 19C)
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Ky = Z‘“" (6.19d)
1+[1 +%)[1 +ﬂF—M}—\p.Q1 /Q

oy Fpy
He s6 quy d4i toa nhiét ti cdc san phdm chdy téi vach 6ng:

Uinp = Fopf Py (Wrpox + ) + Foa/Fp(Wpsoix + o) (6.20)
0 day Y = Ogp fOg - ty 58 hé 6 toad nhiét theo timg &ng so véi gid tri trung binh
trong chim &8ng; wp = 0,030, + 1,02 - d6i v6i cic chim 6ng song song va
i = 0,033 (5,6%%,)** 4 0,98 - d6i v6i cac chiim 6ng so le.

and - 2b) (} -

lIJpa=( )451 Yp) +1.
b - bé day trung binh clia cidnh, m; h - chiéu cao tinh todn cha cdnh bing nita bé
rong trung binh giita cdc 6ng, m.

Dién tich bé mat tuong d&i cla cinh duoc xdc dinh qua ty s6 F,s va F, hoac
gdn ding qua ty s6:
F,s/Fy = W/[nd Ly /(2 50,5) + h— b/2]
& day 1, - chidu dai 6ng & phén 6ng c6 canh, m; I - chiéu dai cdnh & phin ng
¢6 cdnh m; néu tinh todn hé s@ truyén nhiét chi thyc hién d6i véi phin 6ng ¢6
c4nh thi £y = L5, néu chi tinh todn he s6 truyén nhiét don gidn d6i véi toan bo
bé mat thi I, - chidu dai téng cha &ng cé ké ca phdn 6ng tron.
Bé mit tuong d6i cla &ng:
Frpo/Fy=1- F;-G/FM
& day Fr, - dién tich bé mat cdc 6ng tron trong gian &ng ¢6 cdnh cla chdm &ng, m.
He s6 hi¢u qua canh E tim dugc phu thugc vao tham s8 nhu sau:

emh - evmh

e™ + e™ymh’

Q.5
o [M] ;

E=T

bA ps
& day Ay - he s6 din nhiét clia kim loai cdnh, kW/(m .K), duoc xic dinh & nhiét
d6 t,5 = + 100; t - nhiét 46 trung binh ciia moi chat lam viéc, °C.
Khi sir dung (6.19) va cdc bién dang cha cong thic d6, cdc he s6 g, va y
duogc x4c dinh ciing nhir d6i véi cdc bé mat d6t kidu 6ng tron trong khi d6 he s6

tan nhiét doi luu oy va bic xa o, dugc xdc dinh theo cic quan hé khiac duge dua
ra & dudi.
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He s6 toa nhiét d6i lvu d6i véi cdc chitm &ng c6 cdnh so le:
oy = GG % [-‘f\;ﬂ)m | (6.21a)
Céc h¢ s6 hieu chinh C, va C, ¢6 cdc gid tri sau:
-00,<3,0v2z,<8¢c6C,=1,0-0,01678 - z,);
-G023vaz,<8thiC, = (1,0 - 0,0083(8 - 2,);
-N&uz,=28thiC,=1,0.
He s6 hi¢u chinh cho hinh dang cita chim 6ng:
C,=0,115¢"+0,11
g -1

[0’ + (201 -2°

Khi ¢, > 50 d8i v6i cdc chim &ng so le, heé 58 truyén nhiét dugc xdc
dinh nhu d61 vé1 cdc chum &ng song song, nhung khi d6 14y o, = 5,,,.0,5;
G, = 20y, 0c d0 khéi duge tim theo ti&t dién quy wde d6i véi cic chim 6ng
song song,

dday o=

He s6 tod nhi¢t d&i luu d6i v6i cdc chim 6ng ¢ cdnh song song:

'y w.d 0,75
aK.,s.s = Czcs E (_.) Pro'jﬁ (621b)
v

&day C,=1,0-0,167 (8 —z,) néu z, < 8; C,= 1,0 néu z, > §;
C=0063015<0,<35vald5<0,<3,5;
C,=0,0580,>3,5va1,45< 0, 3,5.

He s6 tod nhiét biic xa o, d6i v6i cdc bé mit dét ¢6 canh dwoe xdc dinh
tuong ty nhu & chiim ng tron (xem muc 6.2). Khi dé:

_ 12740,0, -1
#=05d [ 1.274h/d+1 ) 6.22)
Nhiét d6 trung binh cia 16p ngodi bi bdm tro:
1 Fy |Bg
, =t _— 6.23
=0+ (Ez + ;s FBHJ F (Qu+Qp ( )

Khi xdc dinh cdc hé s6 truyén nhiét k st dung hodc hé s6 bam bén ¢, (cic
chiim &ng so le khi dét nhién liéu rin) hodc he s6 hiéu qua nhiét v (cdc chim
dng song song khi d&t cdc nhién ligu rin v trong t4t cd cdc trudmg hop khi dét
cdc nhién liéu léng va khi).
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Hé¢ s6 badm b4n d6i v6i cdc chiim 8ng so le c6 khi d6t cdc nhién liéu rén €,

m?.K/kW, dugc x4c dinh theo cong thifc:
g, = CyCypy + At (6.24)

& day C, - hiéu chinh vé& dudng kinh 6ng, duge x4c dinh theo hinh P7 (phu luc);
Cyp - hi€u chinh vé thanh phén tro xdc dinh biéu thiic Cep =1 - 1,181 1g(R4,/33,7);
R, ty 18 hat ¢6 dudng kinh 16n hon 30 um trong bot khi khéng ¢é cic s6 ligu vé
thanh phéan hat than, d6i vdi cdc than dé ldy Cy, =1, d6i vdi than biin Cy, = 0,7;
g, - hé 56 bam bin ban ddu (m>.K)/kW, phu thutc vao t6c do clia san phdm chdy
va budc twong d6i clia 6ng, xdc dinh theo hinh P8 (phuy luc); Ae - hi¢u chinh cho
gid tri clia he s6 bam bdn (m>.K)/kW, 14y theo bang 6.3.

Khi tinh todn cdc chiim 6ng song song, khong sir dung hé s6 bdm bén ¢,
(xem bang 6.2).

Bing 6.3.
Hiéu chinh Ag, m>.K/&kW
Nhién liéu tao | Than antraxit Than niu
hanh 16p tro Kanxkoztrixki
Bé mat d6t ! ’
e than antraxit | Cé théi I:go;lg c6 théi bui,
chi & buibi | t‘)_ “U1 than bun,
G, > 20% ' | khong théi bui

Céc clp ddu cia bo ham
nuée, cac bd him nude 0 0 172 0
mot cdp & 8 < 400°C
Céc cdp thit hai cia bd
ham nuée, cdc b him
nudc mot cAp & 8’ > 1,72 1,72 4,30 2,58
400°C va viing qué do
cua cdc 16 truc him

Céc chum 6ng so le cé
bd qué nhiét ndm trong 2,58 2,58 4,30 3,44
dudmg khéi d8i liru

Chii thich: Khi d6t cic than nau Kanxko — Atrixki c6 st dung so 46 ché
bi&n bot than bin hé hay hé Ae gidm 16i 2,58 (m* K)/kW.

D61 v6i cdc chiim 6ng song song khi d6t cdc nhién liéu ran, he s6 higu qua
nhiét y dugce 14y tuong dng véi bang 6.4a.
Khi d6t mazut v6i he s6 du khong khi o > 1,03, cdc hé s6 hiéu qua nhigt
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clia cdc bo qud nhigt va cia cdc bo ham nudc khong phu thudc vao kidu bé tri

ong, chon theo bang 6.4b.

Bdng 6.4a.
Nhién liéu (rin) Lam sach | Hés6y
bé mat

Than antraxit va cdc than gdy c6 0,60
Than d4, than nau (sin phdm céng nghiép cha

than dd) ch 0,65
Than nau khéng cin 0,70
Ciéc than niu cia mé Kanxco — Atrimxki, than bun | khong cén 0,60
Céc than d4 phi€n khoéng cén 0,50

Chit y: Khi d6t than nau trong 10 hoi cé hé théng ch& bién bot than so 46

bédn ho hay hd, hé s§ hidu qua nhiét ¢ = 0,65.

Bdng 6.4b.
Bé mat dot Téc do He s6 hiéu
cdc khi, m/s | qua nhiét v
Cdp tht nhédt va th hai cia bo him nude va . .
viing qud d6 khi 1am sach biing bi. 412 0,70 + 0,65
Céc b¢ qud nhiét dugc dit & dudong khéi déi
luru, khi 1am sach bang bi ciing nhu cdc chum 12 + 20 0,65+ 0,60
6ng song song & dudng khéi ndm ngang.
Khong c6 1am sach bing bi ké ca cdc chim ] )
&ng 15 hai va gian feston 412 0.65 = 0.60
12 +20 0,60

Chi y: Céc gia tri 16n y tuong ing véi t6¢ d6 khéi nho hon.

Khi d6t mazut ¢6 he s6 du khong khi o < 1,03 va ¢6 théi bui, hé s6 hiéu
qua nhiét 18y dén 0,05 16n hon gid tri d4 cho & bang 6.4b.

Khi d6t, khi cdc hé s6 hiéu qua cha tdt ca cdc bé mit d6t & 3' > 400°C ta

14y y = 0,90; con khi 8 > 400°C 14y y = 0,85.

Khi dét hén hop nhién liéu, hé s6 bdm ban 14y theo nhién liéu bi bdm bin hon.

Vi du 6.19. X4c dinh hé s& truyén nhiét & bo qui nhiét d6i luu c6 phan bs
gng song song. Khi ti€n hanh cic tinh todn ldy: ay = 80.107° kW/(m®.K);
o, = 25.10°2 kW/(m2.K): o, = 5 kW/(m*K); nhién liéu 12 than d4 (c6 thdi bui).
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Bai gidi: 1. Hé s6¢ hi¢u qua nhiét tuong \ing véi bang 6.4a d6i v&i than da
y = 0,65.

2. Hé s6 truyén nhiét tir san phdm chay t6i vach 6ng theo (6.9):

o, = (80.10° + 25.10'%.1,0 = 105.10”° kW/(m’.K)

H¢ s¢ sir dung d6i véi bé mat bao phiu déu & = 1,0.

3. Hé s6 truyén nhiét theo bang 6.2:

_ 0,65x105.107
 1+105.107/5

Vi du 6.20. X4c dinh hé s6 truyén nhiét trong bd ham nudc bd tri 6ng so le
khi d&t than d4 c6 tao 16p tro bam bédn. Pudng kinh ngodi cha 6ng ¢$32 mm;
budc doc clia 6ng 50 mm; t6¢c d6 khdi 10 m/s; he s6 tod nhiét d6i lvu oy =
95.10° kW/(m*K), bdi bic xa o, = 1,5.10° kW(m? K), nhiét 46 sin phdm chiy
& ddu vao 500°C.

Bai gidi: 1. Xdc dinh h¢ s& bim bin. Theo cong thitc 6.24 va hinh P7, P8
clia phu lyc cé: Cy = 0,8; Cy,=1,0; g, = 2,4 m2K/&AW; Ae = 1,72 m* K/kW (xem
bang 6.3). Kétquahe s6 bdim bdng, =0,8.1,0.2.4 + 1,73 = 3,64 m® K/kW.

2. He 56 toa nhiét tlr san phdm chdy t6i vich 6ng bing:

a, =(95.10% + 15.10%1,0 = 110.10° kW/(m’ X)

3. Hé s8 truyén nhiét trong bd ham nudc.

_ 110.1073
 1+364x110.107

k = 66,8.10° kW/(m’ K)

= 76,4.107 (kW/m’ .K)

Vi du 6.21. He s6 truyén nhiét trong cdc cdp cfia bd qud nhiét d6i lwu thay
d6i the ndo, néu tinh dén bic xa nhiét bd sung tir budng d6t sau tim man cla bo
qué nhiét? Khi tién hanh cic tinh todn 14y t6c d¢ san phdm chdy 14,9 m/s, nhién
lieu 12 mazut, cdc he s& tod nhiét og = 89,55.107 kW/(m2K); o, = 47,2.10"
KW/m2.K); o, = 6,78 kW/(m2K). Nhiét hop thu ciia bé mat Q, = 239 ki/kg:
Qx = 2659 kl/kg.

Bai gidi: 1. He s hiéu qua nhiét d6i véi b qué nhiét d6i luu cho & bang
6.4bcoéy =0,6.

2. Hé s6 tan nhiét tit san phdm chdy 16i vich 8ng theo (6.9):

a, =1,0(89,55.107 +47,2.10%) = 136,75.107° kW/(m>K).

3. He s& truyén nhiét (bang 6.2) & phuong dn ddu (bd qua bic xa nhiét tir

budng dot):
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)= _0:60x 136,75.1073

= = = 80,4.10° kW/(m’ K)
1+136,75.10™ /6,78

4. He s6 truyén nhiét & phuong 4n c6 tinh dén nhiét bitc xa t6i bo qud nhiet
tir budng dét:

0,60 % 136,75.1073

-3
(1+ 239) 1413675107 ) o 239
2659 6,75 2659

k =

=77.6.107° kW/(m* K)

Nhu vay, bifc xa nhiét tir budng d6t lam gidm hé s6 truyén nhiét tinh todn &
bé mat, trong vi du di cho tdi 3,5%, do c6 su ting nhiét 46 bam bdn ben ngoai t,
vd gidm birc xa gifta cdc Sng, tuy nhién phdn bifc Xa nhiét tir buéng d6t gin
bing 9% Qy va nhiét hap thy cha bé mat toan b6 tang len.

Vi du 6.22. He s6 truyén nhiét clia bo qua nhiét phu thudc vio su thay déi
he s8 tod nhiét tir vich dng tdi hoi trong cdc gidi han tir a, = 4 6t 8 kW/(m®.K),
thay d6i nhu thé nao?

Mikc d6 anh hudng cia a, tdi hé s6 truyén nhiét cliia bo qué nhiét trung gian
nhu th€ ndo, md & d6 dai lugng o, nhd hon nhiéu (14y o, = 0,5 kW/(m>K) va
ap = 1,0 kW/(m2.K)?

Khi giai bai todn 18y: oy = 90.107° kW/(m* K); o; = 40.10°* kW/(m>.K) & bo
qud nhiet ddu va ok = 100.10° kW/(m>.K); o, = 25.10°° kW/(m* K) trong bd qué
nhiét trung gian, y = 0,6 trong ca hai phuong 4n.

Bai gidi: 1. Xéc dinh cdc he s6 truyén nhiét trong bo qué nhiét cao 4p.

Hé s6 toa nhiét tir san phdm chdy 16i vich 6ng:

o, = (90.107 + 40.10%) 1,0 = 130.10° kW/(m2.K)

Heé 56 truyén nhiét & o, = 4,0 kW/(m’ K):

=3
k, = M;@T = 75,59 kW/(m2.K)
130.10”
P
4,0
He s6 truyén nhiét & o, = 8,0 kW/(m* K):
-3
k, = 28X130.1077 _ 0 o5 v wim2K)

1+130.107 /8,0
2. Xdc dinh he s6 truyén nhiét trong bo qué nhiét trung gian:
Hé s6 toa nhiét o, = (100.10” + 25.107) 1,0 = 125,0.10” kW/(m? K)
- ¥ oy = 0,5 kW/(m2.X) cé:
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0,6x125.107°
kﬂpl = -3
1+125.107% /0,5
-&a, = 1,0 kW/(m2K) cé:
0,6x125.107°

Kopa = = 66,7.10° kW/(m* )
1+125.107 /1,0

= 60.107 kW/{m2.K)

Do d6, sur tang hé s& tod nhiét tir vich 6ng t6i hoi o, trong bo qud nhiét cao
&p, c6 cac gié tri o, tuong d6i 1on, thue t€ khong anh hudng t6i sy thay ddi he s6
truyén nhiét. Trong khi d6 & bo qud nhiét trung gian, sy tdng «, lam ting ding
ké heé s6 truyén nhiét.

Vi du 6.23. Do d6 sit dung théi bui, sy bim bén bd quéd nhiét d6i luu, bé tri
ong so le s& giam. Hiy xdc dinh diéu d6 anh hudng dén he s6 truyén nhiét nhu
thé ndo ciing nhu dén hé s6 toa nhiét bai biic xa tir san phdm chdy téi vich o,
Khi giai bai todn 14y nhiét 46 moi chat t = 450°C; h¢ s8 bifc xa £, = 0,135; phuy
tai nhiét qz = 44,1 kW/m? nhiét d6 cia san phdm chdy 1018°C, nhién li¢u 1a bot
than antraxit, t6c d6 ctia san phdm chdy 10 m/s; dudmng kinh &ng 42 mm; budc
doc 65 mm; hé s6 toa nhiét tir vach tdi hoi o, = 6,78 kW/(m® K); h¢ s0 tod nhiét
bdi d6i luu tir sin phém chdy téi véch 6ng ok = 89,5.107 kW/(m®* K).

Bai gidi: 1. Xdc dinh he s6 bdm bdn cba bé qud nhigt & phuong 4n diu.
Tuong tng v6i hinh P7 va P8 (phu luc) va bang 6.3:

Cy= 1,13; Cyp = 1,0; & = 2,32 m* K/kW; Ae = 4,3 m”. K/kW

Theo (6.24) ta cé:

g =1,13.1,0.2,32 +4.,3 = 6,992 m. KW

2. Nhiét d6 vich 6ng bam bin 0 phuong 4n d4u theo 6.13:

1

1, =450 + [6,922 + m) 44,1 = 762°C (1035K)

3. He s6 toa nhiét bdi biic xa tir cdc san phdm chdy tdi vich 6ng theo
(6.12):
1_[1035

—1-29—1] = 44.2.10° KW/m.K)
| (103
1291
4. He s6 toa nhiét tir sin phdm chdy t6i vich Ong:
a, = (80,5.10°7 + 44,2.10%). 1,0 = 133,710 kW/(m’ K)

a,=5,13.10"".0,135 . 1291°
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5. He s6 truyén nhiét & phuong 4n ddu (bd qua Iam sach bé mat):
133,7.107°

k= = 68,7.10° kW/(m? K)

1+ [6,922 4ot 0]. 133,7.1073

6. Nhiét d¢ vach dng bin khi cé 1am sach bé mat: Ae = 1,72 m:K/kW
(theo bang 6.3). Khidé: g, =1,13.1,0.2,32 + 1,72 = 4,34 m>. K/kW

1
t, =450 — 44,1 = °
2 + (450 + 6,?8) 1 =648°C (921K)
7. He s8 toa nhi¢t bdi birc xa tr san phdm chdy t&i vich:
(921 ]“
1 3 1251 3 2
o =35,13.10" . 0,135 . 1291 T= 38,5.107 kW/(m*.K)
1-2%2%
1291

8. He s6 tan nhiét tir san phdm chdy t6i vach éng:

o, =(89,5.107 + 38,5.10%) . 1,0 = 128,0.107 kW/(m?.K)
9. He s6 truyén nhiét d6i v6i bé mat 1am sach thudng xuyén:
128,0.107°

1 -3
1+| 434+ — |128.107
+[ +[6,78J ]

Do dé, viéc théi buyi bd mat d6t 1am tang hé s6 truyén nhiét trong trdmg
hop da cho tdi 1,183 l4n. Khi 46 nhiét d6 16p bdm b4n bén ngoai gidm va heé s8
tod nhiét tinh todn bic xa gidm.

k=

= 81,3 kW/(m?.K)

Vi du 6.24. Mat d6 céc hat tro c6 kich thude 16n hon 30 um (R, trong tro
bay) thay d6i tir 55% (phuong 4n 1) t6i 35% (phuong 4n 2). H¢ s6 bam bdn &
thay ddi thé nao? néu chiim &ng ¢6 cdc 6ng dudng kinh 32 mm.

Bai gidi: 1. Xdc dinh he s§ hiéu chinh cho thanh phén hat clia tro:
-O Ry, = 55%:
55
Copp=1-1.18 lgﬁ: 0,749
- Cj R30 - 35%:
35
Cep = 1-1,18lg 335 = 0,981

2. He s6 bam bdn d6i v6i cdc gid tri khdc nhau clia Ry, theo hinh P7 (phu
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luc) & d = 32 mm, C, = 0,8; theo hinh P8 (phu luc) & w, = 10 m/s va 5,/d = 48/32
= 1,5, he s& bdm bin ban ddu g, = 2,235 m? K/kW. Khi d6:

- O Ry = 55%:
£, =08.0,749.2,235 +0=1,34 m>K/KkW

- O Ry = 35% |

£,=0,8.0981.2,235 + 0= 1,754 m* K/kW

Titc 12 khi hat tro bay nho hon (khi nghién than nhé), he s6 bdm bén cia
éng tang, trong trudng hop da cho, t6i 1,309 14n. Tuy nhién khi chuyén sang
nghién nhién li¢u nhd s& dam bao sy chdy kiét nhien lieu t6t hon.

Vi du 6.25. Hay tim h¢ s truyén nhiét ciia bo qué nhiét, khéi luvu déng hén
hop doc va ngang bé mat. B& mat d6t tinh todn thay déi nhir th€ nao néu t4t ca
bé mat b6 qud nhiet 1a lun dong ngang? Khi tinh todn 14y cdc hé s6: o™ =
80.10? kW/Am2 K): oy’ = 25.10° kW/(m2K); o, = 45.10° kW/(m®.K): o, = 5,0
kW/(m® K), b mat gia nhiét F,, = 1500 m?; F, = 300 m% he s6 hi¢u qua nhiét y
=0,65; & = 1,0.

Bai gidi: 1. He s& toa nhiét tir san phdm chdy t6i vich 6ng khi lwu déng
khoi ngang:

a," = (80.107 + 25.10%). 1,0 = 105.107 kW/(m2.K)
2. He s6 truyén nhiét khi lvu dong ngang (xem bang 6.2):
_ 0,65x105.107
" 105107
TS0
3. He s6 toa nhiét khi luu dong doc:
a,'=(25,0.10° + 25.10% . 1,0 = 50.10° kW/(m* K)
4. He s& truyén nhiét khi huu dong doc:
0,65x 50.107
1+50.107 /5,0
5. He s6 trung binh cia truyén nhiét theo (6.18b):

-3 -3
K, = 068107 x1500+32,5107° x300 _ 1 1100 awiem? Ky
1500 + 300

6. Xdc dinh bé mat d6t quy udc F, khi lru dong ngang hoan todn. D€ ¢6
dwgc sy hdp thu nhiét nhu nhau & cdc bé mit c¢6 luu dong hén hgp va luu dong

= 66,8.10"° kW/(m* K)
1

=32,5.10"° kW/(m* K)
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ngang don thudn, cdn phai c6 ding thic:
KngFau = kip (Fyg + Fy)
suy ra:
61,1.107°

F, = Kup (Fyg + F) = 22— (1500 + 300) = 1646 m*
K ng 66,8.10

Két qua b& mat tinh todn gidm t6i 8,5%. Cdn thdy ring két qua phu thudc
Va0 1y s6 o™ va o va . O cdc gia tri 16n cia @, sy giam ndy sé it hon, chinh
diéu dé lam don gian tinh todn d6i véi cic bé mit ban bitc xa dat & ddu ra budng
dét.

Vi du 6.26. Hiy so sdnh cdc hé s6 truyén nhiét clia cic cip bo qua nhiét
d6i Ivu khi 10 hot 1am viéc & 4p sudt chan khong, 1Am viéc & dp sudt khéi duong,
cling nhu khi 16 hoi ¢6 dp sudl khéi cao. Khi gidi bai todn 14y 4p suat dudng
khdi 106 hoi khi 1am viéc dudi 4p sudt (chan khong) 0,1 MPa; 0,103 MPa (ting
dp) va & 1d hoi c6 4p suat khéi cao 1,0 MPa; t6c do sin phdm chay 10 m/s,
dudng kinh ngoai cia 6ng 32 mm; cdc budc 6ng ngang 138 mm, doc 50 mm;
phan b 6ng theo kiéu song song; s6 luong 6ng theo chibu sau 20 cdi; nhiét do
san phdm chdy 800°C; 4p suft riéng phér ciia hoi nudc ry,, = 0,191; téng 4p
sudt riéng toan phdn cia hoi nudc va khi ba nguyen tir r, = 0,282; nhién liéu la
khi tr nhién; nhiét d¢ thanh 6ng bdm bén t, = 450°C; hé s6 toa nhiét tir thanh
161 hoi a, = 6 kW/(m*.K).

Bai gidi: 1. Khi 16 hot 1am viéc du6i 4p sudt chin khong, x4c dinh he s6
tod nhiét ddi luu tir sin phdm chéy tdi vich 6ng ay.

Véi céc buge tuvong ddi clia 6ng o, = 5,/d = 138/32 = 4,312; 6, = s,/d =
50/32 = 1,562. H¢ s6 hiéu chinh vé& s6 lugng 6ng doc theo dong khéi va hinh
dang bé mat d6t nhu du: z, > 10 thi C, = 1,0.

Oo,>3,talfy o, =3,khid6C,=[1+2.3-3)( - 1,562/2)"] = 0,940.
Céac dac tinh vat 1y cua khéi & 8 = 800°C va ryyo = 0,191. Tir bang P9 clia
phu luc, c6 xét hiéu chinh c6:
v=126,0.1,025.10°=129,15.10° m?s ;
A =9,153.10". 1,055 = 9,656.10° kW/(m>.K);
Pr=0,59. 1,048 = 0,618;
He s6 truyén nhiét:
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-5 0,65
k=02 10,0040 265610 [ 10 x 0,032 ] 0,618 =

0,032 \129,15.10°
= 77,8.10° kW/(m?>.K)
Xdc dinh hé s& toa nhiét ¢ cic sin phdm chdy t6i vich 6ng bai bife xa o
Bé day hiéu qua ctlia 16p biic xa, theo (6.6):

s=0.9.0,032 {i 138%30 _

n 322

1] =0,218 m;

Tich p,s =0,1 . 0,282 /0,218 = 0,00615 MPa.m;
He s& 1am yé€u bifc xa bdi khi ba nguyén tit theo (4.14):
Kk = [0’78 +16x0,191 _ 1,0} [1 0,37 @} =2582 1/(MPam)

0,1364/0,00615 1000

He s8 biic xa, theo (4.13):
£ = l _ e-25.82.0,l.0,282.0.2]8 - 0 14?
He s& toa nhiét bdi birc xa tif cdc san phim chdy t6i thanh 6ng o, theo (6.10):

723

@ = 5,13.10" . 0,147 . 1073} _Ll&

J36
-3 2
- 73 19,8.10” kW/(m*.K)

1073
& day T, = 450 + 273 = 723K 12 nhiét do tuyét d6i cita 16p bAm b&n bén ngodi.
Ta xédc dinh hé s& toa nhiét tir sin phdm chay t6i vich Sng theo (6.9):
o, =1,0(77,8.10% +19,8.10°) = 97.,6.107° kW/(m*.K)
Heé s6 truyén nhiét & cic cfp bo qud nhiét:
3 8 > 400°C hé s6 hieu qua nhiét y = 0,85 hé s6 truyén nhiet:
. 97,6.10° x 0,85
1+97,6.107 /6

= 81,6.10° kW/(m’.K)

Khi 1d hoi 1am viéc & dp suat duong, ta xdc dinh he s6 toa nhiét bdi d6i lwu
tir san phdm chdy t6i vich a. Tir (6.11) va tinh do nhét dong hoc phu thudce vao
ap sudt, ta co:

0,65 0,65
Oy = Ok [P—"] =77.8.10° [%] =79,3.10° KW/(m*K)
p

’

Xéc dinh he s6 toa nhiét bdi bic xa tir sén phdm chdy téi vich a,.
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Tich p,s = 0,103 . 0,282 . 0,218 = 0,00633 MPa.m;
He s6k, = 2543 1/(MPa.m):
H¢ s6 bitc xa g = 0,149;
He s8 toa nhiét bdi bitc xa o, = 20,1.10 kW/m2.K
He s8 truyén nhiét:
ty = 99,4.107 kW/(m? K):
k,=83,1.10° kW/(m*.K)
3. Khi tinh todn 10 hoi cao 4p ta xdc dinh hé s6 toad nhiét b&i doi luu tir san
phdm chdy t6i vich:

oy =77.8.107 (%} °65 = 347.5.107 kW/(m?.K)

-4

Hé s6 toa nhiét boi bidc xa tir cac san phdm chdy t6i thanh.
Tich p,s=1,0.0,282.0,218 = 0,0615 MPa.m.

He s6 k, = {0'78 +16x0191 1} (1 0,37 1073] = 7,752 1/ (MPa.m)

0,316+/0,0615 1000

He s& bic xa £ = 0,379;
He s6 toa nhiét buc xa:

379
agn =20,1.10° B3 < 511,107 kWimiK)

He¢ s truyén nhiét:

o =1,0(347,5.107 +51,0.107) = 398,5.10° kW/(m®.K)
_398,5.10 —3% 0,85
o, 3985107

6
Tic 1a khi chuyén sangllhm viéc cla 1o hoi tang 4p, lam thay déi khong
nhiéu h¢ s¢ truyén nhiét tdi 1,8%, trao d6i nhiét & cdc bé mat 1d hoi cao 4p &
p = 1,0 MPa tang 6i 3,893 14n so véi [am viéc clia 16 hoi dudi 4p sudt chén khéng.

k

=317,7.10° kW/(m* K)

£4

1

Vi du 6.27. Hay xdc dinh hé s& truyén nhiét trong b6 ham nudc kidu canh
¢6 chim Ong song song. Khi ti€n hanh tinh todn 14y cdc éng ¢6 dudng kinh
ngoai 28 mm va bé day vdch 4 mm; budc ngang clia 8ng s, = 85 mm , budc doc
s, = 45 mm; cum 6ng Xodn ¢6 2 nhdnh &ng song song, chiéu cao cdch 31 mm,
bé day trung binh clia cdnh 3 mm; dién tich bé mat ciia phan ¢6 canh F,, = 7040
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m?; dién tich bé mit phdn 6ng tron F, =1572 m? bé mat bén trong clia 6ng cha
phén canh Fy, = 2148 m* nhién liéu d6t 12 mazut, hé s6 hiéu qua nhiet \ = 0,702;
sd céc hang dng z, = 80; nhiét d6 san phdm chdy 460°C, & ddu vao 609°C; nhiét
d6 nude 293°C, thé tich rieng phin ciéa hoi nuéc ry,, = 0,118, thé tich rieng
phin cla hoi nuéc va khi ba nguyen tit r, = 0,258; ty s8 Fs/Fy, = 0,602; F/Fgy
= 3,277. Ty s6 chiéu sau cia thé tich khi & ddu vao bé d6t so véi chibu siu cla
kh6i d6i luu Jy/f, = 0,522. Céc heé s6 tod nhiét trong cdc 6ng, kW/(m2K): o, =
11,63; k, = 84,9.10°.
Bai gidi: 1. Xdc dinh hé s8 toa nhiét bdi d6i luu:
Céc budc tuong déi cla ng o, = 85/28 = 3,036; o, = 45/28 = 1,61; hé s6
hi¢u chinh v& hinh dang chiim &ng va s& cdc hang 6ng.
_ 3,036 -1
P 30367 + 2x 161021 —2
C,=0,115.3,036"%. 0,841 + 0,11 = 0,135
Boiviz,>8nenC,=1,0.
Céc thong s6 vat 19 cla cdc san phdm chdy & 8 = 460°C va Ty0 = 0,118 (c6
tinh hiéu chinh): v = 67,054.10° m’/s; A = 6,227.10° kW/(m.K); Pr = 0,629;
He 58 toa nhiét bdi ddi luu clia cdc dng tron:

6,227.107 {11,65x 0,028
0,028 67.054.1079

= 98,5.10"° kW/(m?>K)
2. Xdc dinh hé s toa nhiét ur cdc sin phim chdy t6i vich &ng bdi bitc xa o,

= 0,841

o =1,0.0,135

07
J 0,629"" =

Bé day hiéu qua cia 19p bic xa:

_ 1274x3036x 1,607 " _ ,
s=0,9 x 0,028 x FZEEO = 1,054 m;

28
He s6 lam y&u bitc xa bdi ¢dc k™ .a nguyén ti:
p.s =0,1.0,258 . 0,054 = 0,00141 MPa.m;

= [0.?8 +1,6x0,118 1'0] _ (1 0,37,(17;%} =59,6 1/(MPa.m);

0,3164/0,0014

Bé day quang hoc ctia 16p bifc xa:
kps = 59,6 .0,1.0,258 . 0,545 = 0,0838;
He s6 bitc xa ciia thé tich khéi giita cdc 6ng
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e=1-e%%%=0080:
Nhi¢t do vich 6ng bj bdm ban:
t,=1t + 100 =293 + 100 = 393°C (666K);
He 56 tod nhi¢t tir sin phdm chdy tdi vich 6ng bdi biic xa:

666
s e
o, = 5,13.10" . 0,080 . 733° e - 5,16.10"” kW/(m2.K)
75
C6 tinh dén hieu chinh vé biic xa ciia thé tich khéi

o= 516.107 [l +0,3x 1801:; x0,25x% 0,522 x 0,07] = 6,6.107° kW/(m2 K)

3. Xdc dinh hé s6 tod nhiét quy d6i tir san phdm ch4y t6i bé mat cénh iy
theo (6.20):
Ty s6 giita he s6 toa nhiét clla 6ndao véi gid trj trung binh toan gian ong:
W, = 0,033 . 3,036 . 1,61° + 0,98 = 1,077;

TY s6 gifta h¢ s6 tod nhiét canh véi gid trj trung binh trong chiim 6ng:
{70,028 - 2 x 0,003) (1 - 1,007)
4x0,031

Ty $6 Frp/Fy = 1 - Fos/Fyy = 1 — 0,602 = 0,398;
2x(0,949x98,5.107% + 6,6.107%)
0,03x41,87.1073
41,87.10” kW/(m.K), dugc xdc dinh khi tee =+ 100 = 293 + 100 = 393°C;

Thong s¢ m.h = 39,92 . 0,031 = 1,237:
He s6 hiéu qua canh:
__ 3447-029
(3,447 +0,29)x 1,237

Wos = +1=0,949;

Thong s6 m =

0,5
] = 39,92, & day A =

= (0,683

Cic gia tri thu dvoc cho phép xdc dinh hé s6 toa nhiét theo (6.20):
Oynp = 0,389 x (1,077 x 98,5.107 + 6,6.10) + 0,602 % 0,633 x
x (0,949 x 98,5.107 + 6,6.10%) = 86,0.10" kW/(m2.K);

4. He s& truyén nhiét trong phén cénh clia bé mat theo (6.19b):

-3
kM = 0,?02 x 86.10 = 58,9103 kW/(mz.K)
(1 , 86107

x 3,2?‘?}
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5. Ta x4c dinh he s6 truyén nhiét trung binh d&i véi boé ham nudc kiéu
canh.

Heé s6 truyén nhiét & phdn 8ng tron dugc xdc dinh nhu trong chim dng déi
Ivu binh thudng, luu dong ngang va img véi ddu bai da ra k, = 84,9.10”
kW/(m*.K). Theo (6.22) ta x4c dinh hé s6 trung binh ciia truyén nhiét.

_ 58,9.107 x 7040 + 84,9.107° x 1572
7040 + 1572

k

. = 63,6.10° kW/(mK).
BAI TAP

Bai 6.19. Hay xdc dinh hé s§ truyén nhiét cda bo qud nhiét d6i luu dac
trong dudng khéi ndm ngang khi d6t mazut, khong théi bui bé mat. Dé tign
hanh tinh todn ta Ify: t6c d6 sin phim chdy 15 m/s; cic hé s6 og = 80.107
kW/(mK); oy = 25 . 10 kW/(m2.K); o, = 6 kW/(m* K).

Bai 6.20. Hiy x4c dinh hé s6 truyén nhiét & bé mit d6t ving qué 4o tién bs
tri 6ng so le khi d6t than nau. Khi gidi bai todn 14y, toc d6 sin phdm chdy 12
m/s; dudng kinh ngoai cia 6ng 42 mm; budc doc s, = 75 mm, hé s6 toa nhiét tir
kh6i boi déi hru ay = 90.10° kW/(m2K); he s6 toa nhiét bic xa o, = 30.10°7
kW/(m>K); bd qua nhiét trd phia moi chét 1am viéc 1/a,.

Bai 6.21. Hay xdc dinh sai s bao nhiéu khi xdc dinh hé s¢ truyén nhiét
trong chiim 6ng so le nhung khong tinh nhiét tr& bén trong 1l/a, (ding cong
thitc chinh xdc & bang 6.2) khi gidi bai todn 14y: o, = 9,00 kW/(m?.K); céc s8
liéu con lai tir bai 6.20.

Bai 6.22. Twong \ng vdi céc s6 ligu thi nghiém ta 14y hé s6 bim bdn cla b
qui nhiét €, = 1,72 (m*>K)/kW thay th€ cho g, = 4,3 m> K/kW. He sd truyén
nhiét s& thay ddi bao nhiéu trong bo qud nhiét di cho, khi vin gilt nguyén céc
gid tri o va o,? Khi giai bai todn 1ay: og = 90.10° kW/(m>K); e = 0,15; o, = 5
kW/(m2.K); t = 450°C; 8§ = 850°C; phu tai nhiét qp = 45 kW/m’.

Bai 6.23. Hiy xdc dinh heé s6 bim bdn d6i v6i bo qua nhiet d6i lueu bo tri
6ng kiéu so le & t6c do san phim chdy 8 va 10 m/s. Liy: d = 32 mm; s, = 48
mm; Ae = 2,6 m%K/kW. Khi chuyén sang d6t than biin hé s6 bdm bin nhu thé
nio?

Bai 6.24. Su thay d8i budc doc s, anh hudng dén hé s¢ bdm bdn clia chiim
bé tri 6ng kiéu so le? & phuong 4n ddu 14y w, = 7 m/s; dudng kinh &ng 36 mm;
céc bude doc clia Sng s, = 55 vi 75 mm; than bun 12 Ae = 2,6 m®. K/kW.
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Bai 6.25. Hay so sdnh c¢dc hé s6 bam bin khi d6t cdc than d4 § cdc dudmg
kinh dng 32, 42 va 60 mm, O cdc diéu kién nhu nhau s,/d = 1,4; Ae =0, w, = 11
m/s.

Bai 6.26. He s6 hién qua nhiét vd hé s6 truyén nhiét clla bé ham nudc,
bd tri 6ng song song thay ddi th€ nao khi chuyén sang d6t than nau thay thé

cho than dd gdy? Trong tinh todn 18y oy = 100.10° kW/(m?K); o, = 15.10°
kW/(m? K).

6.4. TINH TOAN PO CHENH NHIET PO TRONG CAC BE MAT POT

Cic dang chuyén dong tuong hd co ban gita cac moi chat trong cdc bé mat
dét déi luun [a nguoc dong, thuan dong va hén hop. D6 chénh nhiét d6 1a hién
nhiét d6 trung binh trong bé mit gia nhiét gita cdc moi chdt trao déi nhiet,
duge xdc dinh theo ¢éng thic,

Ats - Aty
At = InAt/AL, (6.25)
& day Atz va Aty - cdc do chénh nhiét do 16n hon va nhé hon cla nhiét dé giita
cdc moi chit & cac ddu bé mar dét, °C.

Vi nhiét dung khéi lugng clia moi chat lam viéc theo 1y thuyét 16n hon
nhiét dung khoi lugng clia san phdm chdy, ty s6 su thay d6i nhiét do cdc khéi
khi lun dong qua bé mit xay ra & mite d6 16n hon so v6i méi chat lam viéc; chi
khi cho mot phdn lun lugng moi chét 1am viec di qua bé mat d6t mdi ¢6 thé xay
ra truding hop 1 ty s6 su thay déi nhiét do giita khéi va nhiét d6 méi chdt 1a
bing nhau, hodc thay déi ngugc lai.

Trong trudng hop Ats/Aty < 1,7, d6 chénh nhiét 49 & thudn dong cling nhu
& nguge dong, véi do chinh xdc di 1dn, €6 thé xdc dinh bang hiéu trung binh s6
hoc cia nhiét do theo cong thitc don gian:

At=9 -t (6.26)
& day § vat - cdc nhiét d¢ trung binh cia moi chat dot néng va bi dét néng
trong cdc gidi han cia bé mat dét, °C.

O dong hén hop, khi chuyén dong tvong hé clia moi chit & cdc gidi han bé
mat dot cé ca dong thuan va dong nghich, d¢ chénh nhié¢t d¢ duge xdc dinh theo
cong thic:

At = WAL, (6.27)
& day At,, - do chénh nhiét do duge xdc dinh déi vdi toan bo bé mat dat theo
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cong thie (6.25), coi nhu d6i véi dong nghich, °C; y - he s6 hiéu chinh tinh déi
s¢ d6 chuyén dong tlt nguge dong t6i hén hop.

Trong cdc trudng hop At,, gin vdi gid tri d6 chénh & dong thuan (Atypm), €6
nghia & trudng hop At,,/At,, > 0.92. D6 chénh nhiet d6 & bé mat d6t, v6i do
chinh xdc dé 16n, c6 thé x4c dinh theo cong thitc:

A= (Atyay + AL ) 0.5 (6.28)

Ta phan bi¢t hai dang so d6 hén hop: hdn hop n6i ti€p va hén hop song
song. Trén hinh P9 va hinh P10 (phu luc) dua ra céc so dé nay va cdc dé thi dua
vao d6 xdc dinh cdc hé 56 hiéu chinh khi tinh déi.

Trong so d6 c6 dong hdn hop néi ti€p (hinh P9), bé mit bao gém tiY hai
phin duge méic ndi tiép theo hai moi chdt, nhung khi chuyén tir mét doan sang
doan thif hai ¢6 sy thay d6i phuong thitc lwvu dong. He s6 w d6i véi so dé nay
dugc xdc dinh theo d6 thi (xem hinh P9), khi sit dung cin tinh ba tham s6 khong
thit nguyén:

A=F uFP=1,/(8 -t} R=1/1, (6.29)
& day F, F - dién tich cdc bé mat d6t clia doan thuin dong v bé mat toan
phédn, m? t, va 1, - cdc do gidm nhiét do toan phin (tir ddu vao - dén ddu ra) ciia
moi chat, °C;

Trong cdc so d6 ¢6 dong song song hdn hop, mic néi ti€p cic doan bé mat
dét theo moi chét 1am viéc, nhung d6i véi dong khéi cic doan bé mat 1a song
song (khu vye trén cda hinh P10 clia phu lue). Viéc xdc dinh hé s& hiéu chinh
d6i v6i cic so d6 ndy thuc hién theo so dé duéi cla hinh P10. O day 1; - su
giam nhi¢t 46 toan phén clia moi cht ndo ¢6 gid tri 16n hon, °C; 1, - 0 gidm
nhiét d6 todn phin clia méi chat thit hai, °C:

Khi sir dung d6 thi hinh P10 cila phy lyc, cdn ndm vitng hai nguyén 1¢,
mot 1a sy hod tron toan phidn cla moi chdt trong mdi dong va thit hai, dién
tich cdc bé mat d6t cia mdi dong cin phai khic nhan khéng nhidu. Khi d6,
0,7 € Fy/Frpm < 1,5, & day Fr va F, 12 cdc b€ mat dot tuong ting véi céc
phin nghich dong va thuin dong, m?,

Trong céc trudng hop con lai, do chénh nhiét dé duge coi 1a riéng biét d6i
v6i mdi mot trong cdc phdn. Cdc so dé phifc tap bdt k¥ c6 thé phan ra cdc phin
c6 so d6 mic theo nghich dong va viéc x4c dinh At d6i véi méi mot trong s6 cdc
phin nay. D9 chénh nhiét d6 trung binh d6i v6i bé mit d6t s& duge xdc dinh
theo cong thitc:
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Atl.F] + A[ze + ot At“Fn
b)) 38

At‘lh =

(6.30)

D& xdc dinh At & mdi doan, cin cho céc gid trj trung gian ciia nhiét d6 moi
chdt lam vi¢c. Do chinh xdc clia cdc gid tri clia ching duge kidm tra bing biéu
thitc:

Q _suF
Q, ALF,

So d6 v6i chuyén dong cit nhau cha moi chdt (xem hinh P11 clia phu luc)
cé phan ra huéng cit nhau tuong hd cia ci hai dong trong cdc gidi han bé mat
dot ¢6 56 cdc dong clia mot trong s6 cic moi chat khong 16m hon 4. Khi s6 cde
ddng cit nhau 16n hon 4, so d6 chuyén dong dugc xem xét nhu so d6 nguoc
dong hay so d6 thuan ddng thudn tuy.

He s6 v d6i véi céc so dé nguge dong néi chung duge x4c dinh theo hinh
P11 cla phu luc (ph4n duéi). D€ sit dung d6 thi ta tinh céc tham s6 khéng thi
nguyén:

T .
P= M _ »n

T s (6.31)
D6 thi hinh P11 clia phy luc thuan tién d¢ tinh todn so dé & hudng twong
tac nguoc néi chung cla cdc dong.
Khi cdc dong la thuan dong, theo cdc tham s§ tim dugc P va R, tinh dugc
thong sd P
_ I-[1-PR +1))}/"
N R+1
0 day n - 56 cdc 14n ddi chiéu ciia bé mat duge tinh todn. Trong trudng hop nay
he s6 v duoc xdc dinh theo cdc théng s6 R va P, theo duwdng cong 1 (hinh P11
chia phy luc). C6 thé sir dung d6 thi trong trudng hop khic nhau céc bé mat trao
.d6i nhiét cla cdc ddng déi chidu (khong qud 20%). & gia tri d6i véi toan bo bé
mat y 2 0,9. Trong trudng hop nguoc lai, d¢ chénh nhiét do cdn tinh riéng biét
theo cdc.doan.

P,

(6.32)

Tinh todn At & cdc bé mat d6t ma & d6 nhiét dung clia mot trong s6 moi
chéit thay d6i 16n hoac thay d6i trang thdi pha moi chat trong céc gi6i han cia
bé mat, s& thuc hién d6i véi mdi mot trong s§ cic doan c6 cde gid tri 6n dinh
cla cdc thong sd, todn b0 bé mat. Sau d6 tinh trung binh do chénh nhiét d6
theo:
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AL = Q;+Qy+..+Q,
T Q . Q Q
g =24 4o
At, At At

(6.33)

n

D6i vai cdc trudng hop cu thé clia cic b mit 1 hoi c6 thé 4p dung cdc don
gian hod dudi day:
D1 vdi cde bd ham nude “so1”, nhiet d¢ nude & ddu ra quy udc 14y béng:
“ » , Ah
e =17 + v
& day t” - nhiét 40 cla nudc s6i ¢ dp sudt ddu ra bo ham nudc, °C; Ah = h”g — h” -
lwgng nhiét tiéu hao cho hod hoi, kJ/kg; h” - entanpi cha nuée s6i & 4p sudt ddu ra
bd ham nudc, kJ/kg; h”g - entanpi cita hdn hop hoi nudc sau bé ham nudc, kl/kg.
Su don gian hod nay la cho phép, khi d¢ chifa hoi & ddu ra x < 0.3, nhiét d¢
nuée ddu vao bé mat 1én hon 16n 180°C, do chénh nhiét 46 ddu vao cédc cap cha
b6 ham nude 16n hon 80°C va & 4p sudt 16n hon 1,4 MPa;

Y : 3 = l - . 1
Khi ¢4 am hoi ban ddu cao va tham sé LB—E‘QhL < 0,12, cho phép sir dung

cdc cong thitc vin thutmg ding d6i v6i méi chat mot pha, & day (1 - x) - d6 4m
clia hoi di vao bé mat d6; r, h, ,, h, - twong tng 14 nhiét 4m & ddu vao, kl/kg.

Néu didu kién dé khong duge thoa man, thi cfn tinh todn theo titng doan va
san dé 14y trung binh At theo (6.33).

Vi du 6.28. Hiy xdc dinh 4o chénh nhiét 46 & bé mat gia nhiét cia bd qui
nhiét khi nhiét do san phdm chiy & ddu vao 8 = 1070°C, & ddura 8" = 956°C &
nhiét do hoi ddu vao t = 470°C vi & ddura t’ = 519°C. Bo qud nhiét ¢6 so db
chuyén dong thuan dong clia moi chat. Hay tim sai s6 trong xdc dinh At khi st
dung cong thiic don gian.

Bai gidi: 1. Ta x4c dinh cdc d6 chénh nhiét do 16n v nhod gilta cdc moi chat:

Ats= 8§ —t = 1080 - 470 = 610°C;

Aty =9 —t =956 -519=437"C;
2. Do chénh nhiét 49 trung binh theo (6.25):

A1 M

Boi vi Atg/Aty, = 610/437 = 1,396, nhd hon 1,7, c6 thé sir dung cong thic
don gian (6.26). Trong trudng hgp nay At,, = 0,5(1080 + 956) — 0,5 (470 + 519)
= 523,5°C. Sai1 s8 xdc dinh At:
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523,5-518,7
— — _
€= 5187 . 100 =0,81%

di€u d6 cho phép bdi vi d chinh xdc cho phép khi x4c dinh cha nhiét hdp thy
cua cdc bé mat dot + 2%.

Vi du 6.29. Hay x4c dinh d¢ chénh nhiét do & bé mat dét, ban ddu chuyén
dong thuan dong cua moi chat, sau dé nguge dong. Khi gidi bai todn 14y:
8" = 861°C; §" = 739°C; t” = 545°C; F = 2690 m*; Foom = 896,7 m?.

Bai gidi: 1. Xdc dinh cdc thong s6 A, P va R:

A = 896,7/2690 = 0,333;

545 - 448 .
=861 - 448 = 0235;

861 - 739
R =545 4243 = 1.258

2. Xéc dinh d9 chénh nhi¢t d6 & dong nguge theo (6.25) va d6i véi dong
hén hop. Hé s6 tinh déi ra theo hinh P9 cla phu luc y = 0,994,
Ats = 861 — 545 = 316°C;
Aty = 739 — 448 = 291°C;

316 - 291 .
Atnp'l' = 1n(3l6/291) = 303,4 C.

At =0,994 . 303,4 = 301,58°C;

Vi du 6.30. Trong 10 hoi mot 6ng xodn duge sit dung dé duva hoi nuée t6i
via chita ddu ¢6 chiim &ng d6i luu c6 xay ra d6t néng nudc téi s61 va su bay hoi
cha né dat t6i d¢ chira hoi x = 0,35. Hay xédc dinh do chénh nhiét do, néu biét
8" = 680°C; 9" = 1030°C; Iwu lugng nudc 2,78 kg/s; 4p sudt nudc p = 18,05
MP3; t = 300°C.,

Bai gidi: 1. Xéc dinh entanpi cha nuéc & ddu vao va ddu ra bé mit dot va &
nhiét d¢ sdi theo cdc bang nhiét ddng hoc clla nude va hoi nudce, xic dinh:

h' = 1336,1 ki/kg; t, = 357°C; hy, = 1735,4 kI/kg; r = 777,0 kJ/kg.

Entanpi cila nuéc & x = 0,35 trong phﬁﬁ ham nudc:

h" = hy, + X.r = 1735,4 + 0,35 . 777,0 = 2007,4 kJ/kg.
2. Xdc dinh nhiét hdp thu ctia phdn ham nuéc & phdn khdng soi cia né:
Q, = (hy, - h)G = 1735,4 - 1336,1) 2,78 = 1110,1 kJ/s;

3. Xdc dinh nhiét hap thy cia phdn ham nudc & phin s6i cia né:

Q, = (h'xx — hy,))G = (2007,4 ~ 1735,4) 2,78 = 756,2 k/s;

157



4. Xac dinh nhi¢t do ciia san phdm chdy trong tiét dién cila dudng khéi & dé
t = 1y, Nhi¢t dung clia sdn phdm chdy thay déi khong 16n, ta 14y:

PO o 56,2

= 888°C
5. Xac dinh d¢ chénh nhiét d6 & phdn khong s6i ctia phdn ham nude:
Aty = 888 — 357 = 531°C
Aty = 680 — 300 = 380°C

531 - 340 o
At =m‘5 = 451,3°C

6. Nhir vay & phén s6i clia phdn ham nudc:

Aty = 1030 - 357 = 673°C; Aty = 888 — 357 = 531°C
B¢ chénh nhiét 46 theo (6.25):

At = 1‘?1-("273?533} Iy =399.2°C
Theo quan hé don gidn: 8 = 0,5(1030 + 888) = 959°C:

At =959 - 357 = 602°C. Nhu vay do6 sai léch khong 16n.

7. Xé4c dinh d¢ chénh nhiét d¢ trung binh & bé mat d6t:
111,0 +756,2
At = * —— = 501,5°C
110 7562 =01
451,37 5992

Vi duy 6.31. Hay tim d¢ chénh nhiét 46 & cdp 1 bo qud nhiét, trong dé cé
hoi véi d¢ chira hoi x = 0,9.

Ta ldy: p = 15,1 MPa; D = 138,89 kg/fs; t = 370°C, c4c khi c6 §' = 755°C,
8" = 488°C, chuydn dong ciia méi chat trao déi nhiet i nguge dong.

Bai gidi 1: Ta tim gid tri cla (6 hop g‘r_—’_{hu Theo bang nhiét dong hoc

cia nude v hoi nuée & p = 15,1 MPa va (" = 370°C:
h,, = 2826,9 kl/kg; r = 992,7 kJ/kg; t.,; = 343°C; h' = 2608,5 kl/kg.

Trong trudmg hop nay h, = 2608,5 — 0,1.992,7 = 2509,5 ki/kg, thong s&
(1-0,9)9927
P= 38269~ 2500,5 = 0313
Boi vi gid tri tham s6 16n hon 0,12 ta tinh d¢ chénh nhiét d6 theo timg
phén bé mat.
2. Xéc dinh nhiét bay hoi clia phdn 4m con lai:
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Q(=D(1 -~ x)r = 138,89(1 —0,9)992,7 = 13787.6 kJ/s
3. Xéc dinh nhi¢t cia hoi qu nhiet:
Q; =D(h,, — h") = 138,89(2826,9 — 2608,5) = 30291,9 kJ/s

4. Xédc dinh nhigt do clia san phdm chdy & vi tri bay hoi hoan toan (x = 1):

e — 0 am
S"p_S_Ql*‘Qz(S-S)_

30291,9 o

5. B9 chénh nhi¢t do & phin ddu bé mat (doan bay hoi lugng 4m):

Aty = 571,5 - 343 = 228,5°C; Aty = 488 - 343 = 145°C.
228,54+ 1450 )
In(228.5/145,0) = 183.6°C

6. Tuong tr & doan qud nhiét ciia hoi:
Ats=T755 ~ 370 = 385°C

Aty = 571,5 — 343 = 228,5°C
385 - 228,5

All =

Aty = m = 300°C
7. D4 chénh nhiét d¢ trung binh & bé mit by qué nhiét:
13787,6 + 30291,9 .
Ats ="137876 302910 = 250.3°C
183,6 300
BAI TAP

Bai 6.27. He 56 hiéu chinh va d¢ chénh nhiét do trong bd qua nhiét déi lwu
thay d6i thé nao khi thay ty 1& dién tich déi phdn thuan dong cia bé mat d6t tir
0,333 t6i 0,432 Khi gidi bai todn 18y 8' = 532°C; 9" = 400°C; t' = 350°C

Bai 6.28. Xdc dinh d¢ chenh nhiet do trong boé hdm nuéc ki€u soi ¢6
chuyén dong ngugc dong clia moi chat, véi do chita hei x = 0,10, Liy p= 15,1
MPa; t' = 250°C; §' = 730°C; 9" = 340°C.

Bai 6.29. D6 chénh nhiét d6 thay d6i the nao khi tang d¢ chita hoi x tir 0,35
t6i 0,47 Céc s6 liéu ban ddu 14y theo vi du 6.33.

Bai 6.30. Hiy phan biét quan hé cia At,r V& Aty trong bo qué nhiét t4m
man vA & b9 ham nudc khdc nhau nhu thé ndo. Khi gii bai todn 1ay: & bo qua
nhiét tdm man 8’ = 997°C; 8" = 921°C; ¢’ = 443°C; " = 46°C; trong b6 ham nudc
8'=507°C; §" =413°C; ¢ = 276°C; t" = 308°C.
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6.5. CAC TINH TOAN NHIET VA THIET KE BE MAT POT POI LUU

Nhiét luong cta bé mat d6t dinh cho 1 kg (m®) nhién lien kl/kg (kJ/m’)
duge xdc dinh theo phuong trinh truyén nhiét:

Q, = kAtF/B, (6.34)

Luong nhiét hdp thy nay bang lugng nhiét do cdc san phdm chédy toa ra va
dugc xdc dinh theo hiéu s& entanpi cha khéi & cdc bién clia b€ mat dot (theo cin
bang nhiét):

Qs =0 (H' - H" + Aoy, K’ (6.35)
& day H' va H" - cdc entanpi cla san phdm chdy & ddu vao va ddu ra bé mat dét,
kJ/kg; H',, - entanpi 1y thuyét clia khong khi lanh lot vao, kl/kg.

Khi tén tai trong dudng khéi, & d6 cé dat bé mat dét chinh, cdc bé mat dét
phu (vi du, b6 tri & thanh dudmg khéi) cing cdn phdi tinh ca nhiét hdp thu cia
bé mat phu Q,, theo cong thic:

Qs=¢ H - H" + Ao, H'y) ~ Qp (6.35a)

Khi cdn thiét xdc dinh entanpi va nhiét d6 cla san phdm chdy sau bé mat
d6t d6i luu & nhiet do di biét, va entanpi ciia sin phdm chdy & ddu vio bé mat
va hdp thu nhiét lugng clia né, cong thic (6.35a) bien d6i ¢6 dang:

-Q
HH =H - -c"z'é—“;ph + AO‘.kk Hokk (6.35b)
o

Dira vao entanpi H” va nhd 58 liéu ca cdc bang P3 va P4 tim dugc nhi¢t do
cla san phdm chdy sau bé mat d6t.

Luong nhiét hip thu chia mdi chét lam viéc trong bé mat déi luu tinh cho
ikg Iwu luong cla moi chat d6 Ah (kJ/kg) duge x4c dinh theo bidu thic:

B
Ap= 2B

& day, D - luu lugng méi chét di qua cfip dd cho clia bé mat d6t, kg/s.

Khi nhiét lugng hdp thu clia bé mat do trao déi nhiét d6i luu ciing nhu do
bifc Xa truc tiép tir budng dot, thi céng thic (3.36) ¢ dang:
(Qr +Q;)B,

D
C, 1a nhiét nhan bing bic xa truc ti€p tir budng lira.

Khi thuc hién tinh to4n thi€t k&, dién tich bé mat d6t duge xdc dinh nhy
phuong trinh truyén nhiét:

Ah = (6.36a)
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B,Q;
kAt

Sau khi xdc dinh kich thudc chung ciia bé mat d6t cdn xdc dinh cdc dac
tinh két cfu cita né.

F= (6.37)

L& gidi cha bai todn nay phu thudc vao cdc didu kién ban ddu nao 43 biét
hay d3 cho trudce,

Vdi cdc kich thude phi bl da cho cta dudng khéi, & d6 ¢6 b tri b8 mét dot
a.b, m? va & bubc ngang clia 6ng theo hang ddu cta b& mat d6i lwu s,, mm, ta
xac dinh dugc s6 doan (s6 hang) cia bé mit 6ng theo bé rong ciia né:

n, = afs;.107 -1 (6.38)

& day, a - kich thudc thing cla ti€t dién dudng khéi, ma theo kich thudc d6 b
tri 6ng gép phan phéi clia bé mit, m.

Véi dudng kinh &ng da cho va ti€t dién toan bd mdi chat di qua (hoi, nudc)

f,., m’, tdng s6 dng dam bio gid tri d4 cho cha f,, bing:

n, = £, /(0,785d%) (6.39)
Vi 8¢ d6 kh6i luong clia moi chdt 1am viée, kg/(m?.s):

pw = D /(0,785d.0) (6.40)
56 6ng trong mot doan:

™= fp_c/(O,'?SSdztms) = n,n, (6.41)

Chiéu dai 1am viéc clia doan 6ng thing niim ngang hay thing ding:

l,=h-2l, (6.42)

& day, 1, - kich thuée khe hd gittz chd udn 6ng va vich dudng khoi, m.
Bé mit d6t clia mot nhinh 6ng xodn , m%:
F,. = (2l + 2aR)nd (6.43)
& day, R - ban kinh uén cha 6ng, m; thudng R = (1,75 + 2,5)d.10”° m. S6 lugng
nhanh tao thanh b xodn rudt ga doc theo dong khéi:
N, = F/(Fpenipn,) (6.44)
S6 lugng n,, 14y s6 nguyén hay bdi s6 0,5.
Chiéu sau ciia bo gian 6ng doc theo dong khéi khi bs tri éng kiéu so le:

lo= (40, — 2)R + (0 - D)5, (6.45a)
Ciing nhu vay khi b6 tri 6ng kiéu song song:
",n = (4nnet = 2)R + 2nnet(n']‘P - l)sz (64Sb)
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Vi du 6.32, Hiy x4c dinh kich thudc bé mat bo haim nu6c kiéu Sng tron cla
10 hoi d6t ddu mazut. Khi tinh todn 14y theo moi chat khéi: 8° = 496°C; 8 =
375°C, H’ = 9533 ki/kg; H'® = 7087 ki/kg; ¢ = 0,99; Q. = 4,0 kl/kg.

Theo moi chdt 1am viec t* = 275°C, h’ = 1206 kl/kg: D = 263,89 kg/s, 4p
suit p* = 29,92 MPa, p’’ = 29,63 MPa. S8 liéu theo nhién liéu dét: B,= 19,278
kg/s; V.= 13,25 m'/kg (c6 tinh d&n twudn hodn kin cdc khi); Th,o = 0,1168;
r, = 0,2566/ a = 1,03. O hoi kin khéi, 4p sudt trong dudng khéi p = 0,1 MPa.

So bo 14y ket cau ti&t dién u6t cha dudng khéi F, = 63,7 m? tiét dién dé
nuéc di qua fy = 0,254 m?; cdc 6ng ¢$32 mm ¢6 bé day vich 6 mm, s6 cdc hang
z,> 10 phan b& cdc 6ng theo kifu song song cé budce s, = 80 mm, 5, = 42,5 mm,
bé day hiéu qua clia thé tich bic xa trong chim &ng s = 0,228 m; kich thuée
tuong d6i cha thé tich khi 14y so bo I/, = 1,04; bé rong dudng khéi 16320 mm,
chiéu sau 6360 mm.

Bai gidi: 1. Xé4c dinh nhiét lugng h4p thu béi bo ham nhiét theo can bing
nhiét (xem (6.35)):

Qs = (9533 — 7087 + 0).0,9936 — 4 = 2426 kJ/kg

2. D6 tiang entanpi ciia nudc trong bd ham nudce theo (3.36):
_ 2426x19,278
263,89

Ah = 177,2 kl/kg

3. Entanpi va nhiét d6 nudc & ddu ra bd ham nuéc:
h” =h’+ Ah=1206 + 177,2 = 1383,2 kl/kg

Theo cic bang nhiét dong cia nude va hai nuéce & 4p sudt p”’ = 29,63 MPa,
entanpi ndy tuvong ing véi nhiét do nude t” = 310°C,

4. Nhiet do trung binh cha sin phdm chdy v nudc trong bé mat:
-§= 0,5(8' + 8°) = 0,5 (496 + 375) = 435°C (708K)
t=0,5(t + 1) =0,5 (275 + 310) = 292°C

5. X4c dinh d¢ chénh nhiét d¢ theo (6.27), & chuyén dong giita cic ddng
madi chat 14 nguge dong:

Atg = 496 - 310 = 186°C
Aty =375-275 = 100°C

186 - 100 .
At=TT86/100 = 138.6°C

6. Xdc dinh t8c do nudc & ddu vao bd ham nudce theo (6.8):
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_ 263,89 x 0,0012546 -
0,254
Khi d6 t6¢c d6 kh6i lwong ciia nudc:
pw = 263,89/0,254 = 1040 kg/m’.s

Té¢ do nude tinh diuge 12 di dé dam bao ché do¢ khong an mon oxy vi miic
cho phép clha nhi¢t do kim loai 6ng.

7. T6¢ d6 trung binh clia san phdm chdy theo (6.7):
W = 13,25x 19,278 x (435 +273)
' 63,7x273

8. X4c dinh he s& tan nhiét boi d6i lvu va biic xa, twong ing véi 6.3:

4999.10~° (10,4 - 0,032
0,032 63,25.1076

1,3 m/s

B

= 10,4 m/s

o, =02x1,0x%x1,0x

0,65
J x 0,634 =

= 81,9.107* kW/(m>.K)
Ta tim hé s6 toa nhiét biic xa. Tuong tmg véi muc 6.2:
t, =292 + 60 = 352°C (625K);
pas = 0,1 x 0,2566 % 0,228 = 0,00584 m.MPa;
k., =0,0584 1/(m.MPa); kps = 0,166; € = 0,151.
Khi d6 theo cong thitc (6.12):
625
1- 7708
o, = 5,13 x 10" x 0,151 x 7083 625 = 8,5.107 kW/(m®.K)
L-"708
Tinh hiéu chinh vé bic xa nhiét clia thé tich phia trude déu vao bo ham nuwde
theo (6.14):

o', = 8,5.10° l+0,3x{?69
1000

0,25
J x 1,040-07} = 10,9.10° kW/(m>.K)

10. He s6 hiéu qua nhiét cha bo ham nuée theo bang 6.4:
| y =0,66 +0,05=0,71
11. He s& truyén nhiét (theo bang 6.2):
k =0,71 x 92,8.107 = 65,9.10”° kW/(m* X)

12. B& mit trao d4i nhiét tinh todn chia bd ham nudc theo (6.37):
Fx 19,278 x 2426
65,9%x138,6

= 5106 m?
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Vi kich thudc ti€t dién dudng khéi va cich phan b6 cdc 6ng gép phan phsi
doc theo mét trudc, s6 cac doan song song theo (6.38) bing:
n’.=16320/80 — 1 = 203 doan
Vi su tang khe ho giilta cdc doan 6ng bén va tudng, ta 14y s6 chin, n, = 202
doan.
O tigr dien dé nudc di qua di cho f; = 0,254 m?, s6 cdc 6ng trong doan theo
(6.41):
np=0,254/(0,785 x 20% x 202.10°%) = 4
13. Dién tich bé mat clia mot nhanh theo (6.43) khi:
Lh=636-2x008=6,2m:
COF,=(2x62+2x3,14 x0,06) x 3,14 x 0,032 = 1,284 m*
S6 lugng nhanh theo ddng khéi theo (6.44):
n,, = 5106/(1,284 x 4 x 202) = 4,9
Chon n,,, = 5, khi d6 chiéu sau toan phdn ctia khéi 6ng xoén theo (6.45b):
L=(Ax5-2)yx006 +2x5(4-1)0,042=2.34m
B&i vi I, > 1,4 m, b8 mat thuc hién & dang hai khéi theo dong cdc khéi
I,y = 1,36 m (ba nhénh) va I, = 0,86 m (hai nhdnh) ¢é doan tr6ng gitta chiing
0,8 m.

Vi du 6.33. Hiy xdc dinh bé mit gia nhiét cdn thi€t cha bo ham nudc cé
cdnh trong 16 hoi d6t mazut, khi thye hién tinh t04n 14y:

Dong khéi: 9 = 609°C; 8” = 312°C; H’ = 10743 kJ/leg; H” = 5288 kl/kg;
Quny = 105 kJ/kg; méi chat lam viée t” = 254°C; b’ = 1104 kl/kg: D = 186,11
kgfs; p” = 15,8 MPa; chuyén dong tuong d6i giita cc moi chat: nguoc dong.
Cic s6 litu két cqu: F/F = 0,817; F7,/ Fy, = 0,398; tidu hao nhién liéu va he s§
gitt nhiét: B, = 14,528 kg/s; ¢ = 0,997. Cic kich thudc duong khdi: bé
rong a = 18,0 m, chiéu siu b = 3,32 m; thé tich riéng ctia c4c san phim chay
V, = 11,84 m’/kg, budc ngang s, = 85 mm, budc doc s, = 45 mm.

Bai gidi:

1. Xdc dinh lugng nhiét hap thu cia bod ham nude theo can bing nhiét bdi
(6.32):

Qs = (10743 - 5288) x 0,9971 — 105 = 5334 kl/kg

2. B9 tang entanpi chia nudc trong bd ham nudce theo (6.36):

5334 % 14,528
Ah= 2334x14528 _ 4ie 4 ki/ke.
186,11 ke
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3. Entanpi va nhiét d¢ nuéc & ddu ra be ham nuée:

h” =h’ + Ah = 1104 + 416,4 = 1520.4 kJ/kg
O p = 15,8 MPa, theo bang nu6c va hoi nuée, nhiet d6 nuée t” = 330°C.
4. Nhi¢t d¢ trung binh clia sin phfm chdy vA nuéc & b& mat:

8 =0,5 (609 + 312) = 460°C (733K)

t =0,5254 + 330) = 292°C

5. D6 chénh nhigt d¢ bé ham nuée:

(609 - 330) - (312 - 254) .
= In 279/58 = 140,7°C

6. Tuong \ing véi vi du 6.27, he s6 truyén nhiét trung binh & bo him nude
¢6 cdnh 1a k,, = 63,62.10° kW/(m*.K).

7. B& mat d6t tinh todn clia bo hAm nude ¢é cdnh theo (6.73):
14,528 x 5334
6362107 x140,7

8. Xdc dinh di¢n tich bé mit phin cdnh:

Fu = F(F\/F) = 8657 x 0,817 = 7077m?
9. Ta xdc dinh bé mat 6ng bo ti€t kiem & phan mang:

F™u = Fy (F™/ Fy) = 7077 x 0,398 = 2817 m?
G phan &ng tron:

Frp=2817 + 1580 = 4397 m?

10. Tién hanh tinh todn cdc dic tinh hinh hoc clia b6 ham nudc. Ta lay
tuong tng v6i cdc hudng dén trong [1], t6c do khéi lugng ciia nudc trong bo
ham nude pw = 700 kg/(m?.s).

Khi dé tiét dién cdn thiét dé nuéc di qua:
f,.= D/pw = 186,11/700 = 0,266 m*
Boi vi theo didu kién bai todn d = 28,4 mm, thi s6 céc 6ng duge mic song
song theo (6.39):
n,= 0,266 / (0,785 x 0,02%) = 846
Su phan bé cdc Ong cua bo haim nudc dat vudng gée véi mat trude cha 1 cd
budc ngang s, = 85 mm (theo diéu kién bai todn).
O phdn 6ng b6 trf kidu so le s§ cic doan 6ng n, = 18000/85 - 1 = 210,76
cai. Ta 18y n, = 210. 8§ c4c 6ng trong doan: np, = 846/210 = 4,0,

At

= 8657 m?
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Xac dinh ti€t dien dé khéi di qua va tdc 4o cta khéi &1, = 0,07 m, [, = 3,32
-0,07=325m.
Tiét dién d€ khdi di qua theo (6.3):
F=18,0x 3,32 - 210 x 3,25 x 0,028 = 40,65 m’
Td&c d6 cdc khéi trong kh6i b ham nwdc theo (6.7):

_ 11,84x14,53(460,5 + 273)
273 x 40,65

=11,36 m/s

r

BAI TAP

Bai 6.31. Hay tim nhiét d6 clia sin phdm chdy sau bo ham nuéc bS tri 6ng
kiéu so le. Khi giai Idy: 8' = 357°C; H’ = 6972 kl/kg; Aane = 0,02; H®, ;= 257.5
kl/kg; ¢ = 0,9972; B, = 22,278 kg/s; ry,0 = 0,072; 1, = 0,219; }, = 0,0146
kJ/kg; V, = 8,48 m’/kg; nhién liéu d6t 1a than Nheriongrinxki CC, loai mdy
nghién: kiéu bida, 1am sach 6ng cla bo ham nhiét kiéu bi, nhigt d6 moi chat lam
viéc t’ = 250°C; h’ = 1086,5 kl/kg; D = 186,11 kgfs, chuyén dong cla moi chat
12 nguoe dong. Cdc dac tinh ket cfu: F, = 0,188 m* F, = 73,3 m% F = 6972 m%;
6ng c6 28 mm véi bé day vich 4 mm; bude 6ng s, = 85 mm; s, = 44 m; 1y 56
11 = 1,0.

Liy g, = 4,47 m®>. K/kW va entanpi cc khi & nhiét 46 8 = 400, 300 va 200°C
tuong tng c6 H = 5078,6; 3755,6 va 2407,2 kl/kg.

Bai 6.32. Nhiét do san phim chiy sau by ham nudc thay d6i thé ndo néu he
s6 bam bdn g, tang tir 4,47 16i 6,19 m> K/kW?

Khi giai bai todn 18y cdc s6 ligu cdn thi€t tir bai 6.31, he s6 tan nhiét tir
khéi 16i vich a, 14y khong d8i va k = 77,8.10° kW/(m’ K).

Bai 6.33. Hay x4c dinh dién tich bé mat d6t tinh todn cén thi€t cha cdp 1 bo
qué nhiét trung gian, dugc dat trong dudng khéi va 1am sach béng bi. Khi thye
hién cdc tinh todn 14y v6i khéi: 9° = 697°C; 8" = 496°C; H’ = 13746 kl/kg; H”
= 9533 kI/kg; Qpy = 327 kl/kg; Aom=10; ¢ = 0,9936; B, = 18,278 kg/s; V, =
13,25 m*/kg; ry,o = 0,1168; 1, = 0,2566; nhi¢n ligu d6t 12 mazut, he s6 du khong
khi sau budng d6t o, < 1,03; moi chat 1am viee: D = 216,11 kgfs; t* = 310°C; I’
= 28823 kl:kg; p’ = 4,12 MPa; p” = 4,07 MPa; 56 liu két cau chon so bo F,=
0,975 m?% F, = 49,2 m?; c4c ong $50 mm c¢6 bé day vdch 4 mm, bé trf cdc Ong
theo kiéu song song ¢6 cdc budc s, =92 va s, = 80 mm; z 2 10; s = 3,1950/1, =
2,284,
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Bai 6.34. B¢ mat d6t cdn thay déi thé nio néu d¢ tang entanpi cia hoi & cAp
ra ctia bg qua nhiét trung gian ting tir Ah = 157,3 kJ/kg (bdi 6.33) t6i Ah = 200
kJ/kg? Entanpi ciia san phdm chdy 14y & cic nhiét d6 $ = 900, 800 va 700°C
tvong wng H, = 7268,3; 6380,7; 5505,6 kJ/kg. Hé s truyén nhiét 14y theo
bai 6.33, k = 68,9.10° kJ/(m* K), s6 liéu theo nhién li¢u va nuéc cling 14y theo
bai 6.33. :
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Chuong 7

CACH TiNH TOAN BQ SAY KHONG KHi
KIEU ONG (TBn) VA KIEU HOAN NHIET (PB)

7.1. NHIET HAP THU GIGI HAN CUA BO SAY KHONG KHi MOT
CAP, PO CHENH NHIET PO

Sy thay d6t nhiét d6 gia nhiét khong khi va nhiét do sin phdm chdy trong
bo sdy khong khi duge xéc dinh tir phuong trinh can béng:
(Vc),
(Veip
& day t,5 t',, (8°,, 8, - nhiét d¢ cia khong khi néng va khong khi & ddu vao bo
sdy clia san phim chdy & ddu vao va ddu ra bo sy, °C, (Vc),, (Vc)g - cdc nhiét
dung kh&i lvong t8ng cla cdc san phdm chdy va khong khi, kJ/(kg.K)

ts— [,s = (S’s -8 yx)

Khi san phdm chdy va khéng khi hoan toan di qua b6 sy thi ty s6:
(Vo) / (Velg> Lvavivay (L~ ') > (8°, - 8,)
Vi tang su hip thu nhiét bo sdy, d6 chénh nhiét d¢ gita cdc moi chdt (khi
— khong khi) & ddu “ndéng” bo sdy bj gidm. Theo 1y thuyét né cé thé dat tdi
khong (0). Nhiet hdp thu cha bo s&y ma & né cé d¢ chénh nhiét d6 & ddu “néng”
bang 0 duge goi 1a nhiét hap thy, gidi han [Ql;n» 6 thé duge xdc dinh theo biéu
thitc:

(Vo). RO .\ 0,5Aa,(Ve)g
(Vo) +0.580,(Vo)y [ (Vo (Vey, +0,5Aa, (Vo)
1 1
B(Veyg  (Ve), +0,58u,(Ve)g @

[Qlen=

(1.2)

& day: () va (") 1a cdc chi s§ xdc dinh cdc gid tri dai lugng & ddu vao va ddu ra
b sy,
B - hé 56 dur trung binh ciia khong khi & bo sély, B = B” + (Aa/2):
Ad, - dong khong khi lot sang khi & bo sdy;
" - hé s6 dur khong khi & ddu ra bo sdy; ¢ - hé s6 gir nhiet.
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Pé tinh toin [Ql;x cdn chon so bo nhi¢t d6 cdn thi€t cha khéng khi néng
hay cia khéi & ddu vao bo say va tir can bing nhiét cho b sdy, tinh cic gid tri
khéc cla nhiét d¢, sau d6 xdc dinh cdc nhiét dung khoi lugng cta khéi va khong
khi .

Luong nhiet hip thy gii han thue cha mot cdp bo sdy [Ql,, ngoai ty s6
(Ve), /(Ve)s con phu thuge vao do chénh nhiét do t6i thi€u & ddu “néng” Aty va
bang: '

(Ve),
M (Vo). + 0540, (Vo)
1 !
B(Ve)s  [(Vo), +0,54a,(Ve)glo

At

[Qli = [Qlgn -

B¢ gia nhiét 16n nhat (gidi han) ciia Khéng khi [t, 5], & mot cip cha bo sdy
voi cdc [Qly, 8y, t's dd cho, loai bo sdy, B tim theocong thic:
Q- (Vc):?

B(VC)B (VC)B

B9 chenh nhiét do d6i vdi dong cit nhau xdc dinh theo (6.31) va phu thute
vao s8 lugng céc 14n déi chiéu ciia ddng, huéng tuong d6i cha chuyén dong moi
chat (thuan hay nguoc ddng), cdc so dé néi dong theo moi chit khéi va cic didu
kién hoa trdn trong cdc dong vi giita ching. Viéc tinh dén céc y&u 18 nay thuc
hi¢n béng cich dua vao he s6 hieu chinh y. Tir d6 tinh ra do chénh nhiet do,
theo cong thite At = WAL, ;,

[t pln = (7.4)

0 day At,; - d¢ chénh nhiét d¢ & so d6 nguge dong, duge xic dinh theo cong
thikc (6.27).

He s6 y tim dugc theo hinh P11 ciia phu luc. Dé sir dung hinh P11 cfn xdc
dinh cdc tham s6:

P=14,/(8 -U'}, R=1;/1 (7.5)
& day: 1y - su thay d6i (su gidm) nhiét do khi moi chat ndy di qua bé mat gia
nhig¢t ma & dé nhiét 46 nhd hon, °C;
5 - sy thay déi nhiét d6 clia méi chat thit hai, °C.

Vi du 7.1. Hay tim lugng nhi¢t hdp thu gi6i han cha 1 c4p cia bo sy
khong khi va nhiét d¢ khong khi néng sau né khi dét than Nheriongrinxki.
Lay: Aty = 535°C; ’5 = 50°C; 8, = 142°C; Oy = 1,28; A, = 0,03; 37 = 1,17,
¢ = 0,9972; céc entanpi 1y thuyét cla khong khi va sin phdm chdy & cic nhiet
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d6 khic nhau cé cdc gid tri sau day, kJ/kg (theo phu luc, bang P3, nhién li¢u
s 16).

Nhiet do, °C 100 200 300 400

Entanpi H%, 971,3 1967.8 29936 4048,6

Entanpi H 858,3 1725,0 2608.,4 3508,5
Bai gidi:

1. Chon so b6 nhiét d6 khong khi néng t 5 = 270°C va x4c dinh lugng nhiét
h4p thy can bing ing v&i né ciha bo s&y khong khi & ¢, 5 = 270°C

Entanpi 1y thuyét cha khong khi H’,z = 2343,4 kl/kg, con & t'p= 50°C;
H," = 4292 k)/kg.

Khi 6, Qs (B” + Aat,f2) (H', 5 — H”p) =
= (1,17 + 0,03/2) (2343,4 ~ 429,2) = 2286,3 kl/kg.

2. Ta xic dinh entanpi va nhiét d6 cha sin phdm chdy & ddu vao bo sdy
khong khi:

H’, = H,, + Qs/¢ — A, H',,

& day, H°,, - entanpi cia khéng Khi lot, kJ/kg, nhiét do clia né d6i bo sdy kiéu
6ng duge xdc dinh & 1, = 0,5(270 + 50) = 160°C va bing 1378,4 kJ/kg.

Entanpi cita khéi thdi, & 8,, = 142°C va h¢ s¢ du khong khi o, = 1,28,
H,, = 1732,1 + 2268,3/0,9972 ~ 0,03 x 1378,4 = 3965 4.

J o, = 1,28 - 0,03 = 1,25 gid tri thu duge H’, tuong vng nhiét d6 khéi &
diu vao bo sy 3', = 325°C,

3. He 56 du khong khi trung binh & bo sdy:
B =p"+05A0,=1,17+0,5%x 0,03 =1,185
4, Xdc dinh nhiét dung khéi lugng cha sin phdm chdy va khong khi & ddu
vao va ra bo say, kJ/(kg.K):
(Ve)', = 3965,4/325 = 12,201; (V¢)", = 1732,1/142 = 12,198
(Vc)'p = 429,2/50 = 8,584;  (V¢)"y =2343,4/270 = 8,679
5. Lugng nhiet hap thu 1y thuyét cha b sdy khong khi theo (7.2).
Gid tri phu tro:
A =(Ve)y, +0,5Aa, (Vc)"s = 12,201 + 0,5 x 0,03 x 8,679 =
= 12,331 kJ/(kg.K)
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12,198 8584 0,5x0,03x8,584
12331 " 8,679 12,331
1 1
L185x 8,679 12,331x0,997

6. X4c dinh theo (7.3) lugng nhiét hap thy gidi han khi Aty = 55°C:

12,201
12,331

142

[Ql,, = = 5691,5 kJ/kg

55x%

[Ql, = 5691,5 - = 2270,67 kJ/kg

1
1,185 = 8,679 12,331x 0,997

7. Theo (7.4) ta xdc dinh nhiét d¢ gidi han ca khong khi néng:

[t.o], = 2270,67 +50 8,584 _ 270,2°C
1,185 x 8,679 8,679

Vi du 7.2. Héy tinh todn ti 1¢ khéi bao nhiéu cdn thigt di vao bo sy kiéu
hoan nhiét dé dam bao t, 5 = 400°C. Khi sir dung so d6 “phén dudi tich riéng™?
Do chenh nhiet do & ddu “néng”. Loy Aty = 50°C; 8,,= 130°C; ty = 50°C; " =
1,13; o, = 1,255 ay, = 1,45; ¢ = 0,997 (phu lyc, bang P1, nhién liu s& 5).

Bai gidi:

1. Xdc dinh entanpi cia khong khi v khéi (kJ/kg), & cdc nhiet d6 khac
nhau (cdc gid tri 1y thuyét H’, vd H°; xem & bang P3 clia phu luc).

Nhiét dg, °C 200 300 400
Hoa=125 1918 39423 6076,8
Héoa=1,45 2059,2 42290 -

2. Xdc dinh nhit lugng hap thu clia b sdy kidu hoan nhiét phia khong khi
0 cdc nhiét 46 dd cho clia khong khi néng va lanh. Ta 14y so bo ti 1& khéi di qua
bo sy kidu hoan nhiét, x, = 0,85, khi d6 Aa, = (1,45 - 1,25)0,85 = 0,170;
Qs = (1,13 + 0,170/2)(2873 — 353) = 3062 kl/kg
3. Xéc dinh entanpi va nhiét do cdc khi & ddu vio bo sdy kidu hodn nhiét, &
3y, = 130°C va a,, = 1,45 entanpi ctta khéi thai H,, = 1430,3 kJ/kg:

3062 0,200
0,85% 0,997 2
Entanpi nay & o', = 1,25 tuong ting nhiét d6 khéi:

. 47199 - 39423
3= 400+ F76.8 29223
4. Ty s& nhi¢t dung kh6i lugng trung binh clia khéi va khong khi & x, = 0,85:

H',=1430,3 +

2873 =4719,9 kl/kg

(600 - 400) = 472,9°C
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(Vo) (Ve)g = (400 ~ 50)/(479,2 — 130) = 1,021
& gia tri di cho Aty = 50°C:

§', = 400 + 50 = 450°C

(V) /(Ve)s = (400 — 50)/(450 — 130) = 1,094

Do d6, ty 1& phdn khéi di qua bo s&y kifu hodin nhiét bing:

1,094
X =085 x o0 =0911

5. Kiém tra cdc gid tri thu duge:
Po lot khong khi vao bo sfy kiéu hoan nhiét:
Ac,=(1,45-1.25)0911 =0,182
Lugng nhiét hdp thy ctia bo sdy kiéu hoan nhiét bing:
Qs =(1,13 +0,182/2)(2873 — 353) = 3077 k) /kg
Entanpi va nhiét d¢ khéi & ddu vao bo sdy kiéu hoan nhiét:
3077 0200
0.9109 x 0,997 2

44935,3 - 39423
6076,8 -39423

Po6 chénh nhiet do & ddu "néng":
Aty = 451,8 — 400 = 51,8"C so véi gid tri da cho Aty = 50°C.

H', =1430,3 + 2873 = 4495,3 kl/kg

9', = 400 +

200 = 451,8°C

Vi du 7.3. Hiy xdc dinh d6 chénh nhiét do trong bo sdy khéng khi, kiéu

ong, khong khi lwu dong 3 ldn d6i chidu. Ldy 9, = 285°C; 9, = 142°C; 1,5 =
221°C; t'y = 50°C. D6 chénh nhiét d6 thay déi the ndo khi giam s6 14n d6i chiéu
xudng con 1 2.
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Bai gidi: Tuong ing véi (7.5) ta tim duge cdc thong s6 P va R:
285 - 142 221 -50
P="5%5 50 =0.608 R=75g5"1a; =1.196

Theo hinh P11 & phu luc (dudng cong 3) ta tim duge g = 0,96.

Ta xdc dinh dugc d9 chénh nhiét d6 & nguge dong theo (6.1):

142 - 50) - (285 - 221
Aty = ( 13'192(/64 ) =771.2C

Do chénh nhiét do thue & bo siy ba ldn déi chiéu:
At=7772 x 0,96 =74,1°C
Khi gidm 56 lugng cdc 14n déi chiéu tdi 2 thi hé s6 hitu chinh y = 0,905



(hinh P11, dudng cong 2):
At =77,2%x 0,905 = 69,9°C

Do dé6, su gidm lugng cdc 14n déi chiéu tir ba i hai & cdc diéu kien chip

nhin, lam giam d¢ chénh nhiét d6 tinh todn téi 4,2°C (6%):
BAI TAP

Bai 7.1. Nhi¢t d¢ gigi han cha khong khi néng thay déi bao nhieéu khi tdi
tudn hoan 3% cédc san phidm chdy trudc bd sfiy khong khi? Cdc s6 liéu ban ddu
18y theo vi du 7.1.

Bai 7.2. Ngudi ta cho nhiét d6 sin phdm chdy & ddu vao bo sy khong khi
mot cip 9, = 350°C. Hay x4c dinh nhiét d¢ c4n bang cla khdéi thai d6i véi céc
phuong dn thuc hién bo sdy khong khi kiéu 6ng va kiéu cé tdi tudn hoan khi d6t
than nau Nazarovxki (phu luc, bang P1, nhién liéu s§ 15). Lay: Aty = 45°C; t'y =
35°C; a = 1,20; B” = 1,23; ¢ = 0,9972; d¢ lot khong khi & bo sdy kiéu Ong la
0,03, & bo sdy kiéu hodn nhiét 12 0,20.

Bai 7.3. Lugng nhiét hap thu gi6i han thuce cha bo sdy kiéu hoan nhiét khi
xudt hi¢n trong dudng khéi 10 hoi do lot khong khi véi lugng ZAa = 0,067 Liy
8,, = 150°C; t' = 50°C; Aty = 40°C; ¢ = 0,9972; aq; = 1,03; app = 1,09 (khi ¢6 lot
khong khi), d6 lot khong khi & bo say kiéu hoan nhiét Aa,,, = 0,20; B = 1,03.
L4y t, 5 & phuong 4n ddu bing 300°C.

Bai 7.4. C6 thé hay khong & bo sy kidu 6ng mo6t cip dam bdo gia nhiét
khong khi t6i t, , = 280°C khi d6t than Kuznhexki (phu luc, bing P11, nhién liéu
s 6) véi Aty khong nho hon 35°C? Cic tinh toin 14y Ats= 115°C; t'y = 30°C; a,,
=123, o' = 1,20; B” = 1,14; ¢ = 0,9972.

Bai 7.5. Nhiét do khong khi néng thay déi the nao trong bo sdy kiéu hoan
nhiét dugc dit trong “dudng khéi bi phan chia” n€u phdn cdc san phdm chdy
qua bo sdy kiéu hoan nhiét giam tir 0,911 16i 0,807 Céc s6 lieu con lai 14y theo
vidu 7.2,

Bai 7.6. Xdc dinh cdc he 56 hiéu chinh d6i v6i d¢ chénh nhiét do y thay
461 nhv th€ n3o khi ting déng thoi nhiét 46 ddu vdo (nhiét d6 ddu ra twong ing)
cha sdn phdm chdy & bo siy kiéu &ng tdi 20°C, cdc nhiet d9 khong khi vin
khong déi. Khi gii bai todn 14y cdc s& lieu ban ddu §' = 410°C; 8, = 150°C; t'y
= 50°C. Bai todn giai d6i v6i hai phuong 4n clia bo s4y khong khi: dong cét giao
nhau b6n 14n va hai I4n.
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7.2. CAC THONG SO TRUYEN NHIET TRONG BQ SAY KHONG
KHi KIEU ONG (TBII) VA KIEU HOAN NHIET (PBII)
Hé s6 truyén nhiét cba bo sdy khéng khi kiéu dng
Kgn =& /[(1/og + L) (7.6)
& day oy , o, - cdc hé 56 t0d nhiét tir san phdm chdy t6i thanh va tir thanh tdi
khong khi; € - hé s sir dung. _
P6i v6i cdc bo sdy khong khi kiéu 6ng thing ding ddng khong khi khong

d6i chiéu (khong dat cdc t&m khéi trung gian) cdc hé s& sir dung duge 14y nhu
sau:

Dang nhién ligu Cip lanh Cip néng
Antraxit, than bun, cic than nfu 0.9 0,75
Mazut 0,85 0,90
T4t ca cdc nguyén liéu rén va khi 0,90 0,90

Khi ¢6 cdc bang 6ng trung gian, trong pham vi gidi han bd sdy khong khi,
hée s6 sir dung gidm so véi cdc gid tri chi ra & trén tdi 0,15 khi d8i chiéu mot 1in
c6 mot bang trung gian va loai d6i chiéu hai l4n c6 hai bang 6ng trung gian 161
0,05 & loai hai 14n d6i chiéu c6 ba bang 6ng trung gian va & bén ldn d6i chidu
¢6 hai bang 6ng trung gian.

P& xdc dinh o, va oy ta sir dung biéu thife:

o, = Ox + O (7.7
& day ag va o - cdc he s6 tod nhiét bdi d6i lun va bic xa (kW/m?). Cic gid
cia chiing duge xac dinh theo 6.2.

Gid tri o). dugc tinh todn theo bé day hiéu qua cia 18p bic xa s,y = 0,8d, &
nhiét 46 bAm bén t, = 0,5( 8, + tg ). Tuy nhién do gid tri &, nhd ngudi ta bd qua
gid tri cha n6 khi tinh bo s&y khong khi mét cép.

Trong trudng hop hwu dong doc bé mat 6ng, tinh todn o thye hién theo
(6.15), khi d6 d, 14y bing dudng kinh trong cila 6ng.

He s6 téa nhiét tir vach 6ng. tdi khong khi khi luu dong ngang 6ng, ta xdc
dinh tuong ty nhu ¢ (6.10).

T&c d6 khong khi & khoang khong giita cic 6ng dugce xdc dinh theo cong thifc:

wy = B, B,V° (t + 273)/(273Fy) (7.8)
& day B, - he s6 du khong khi & bo siy:
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Bo=p+ 2

oL
25 +Bpx

Bex - lrong tdi tuin hodn khong khi néng & bo sfy; Fy - dién tich dé
khong khi di qua, m?, dugc x4c dinh theo (6.3).
D6i v6i cdc bo sdy khong khi Kiéu hodn nhiét hé s6 truyén nhiét duoc tinh
todn theo cdng thitc:

k=TT (1/x,0, + 1/%q0tp) {(7.9)
& day: x, vi Xg - ty 1& cdc bé mat dot hay tiét dién uét dé san phim chdy va
khong khi di qua: x, = F/Fyn: Xg = Fg/Fen: F.. Fg, Fyn - cdc ti€t dién d€ san
phdm chdy, khong khi di qua vA nhiét dung di qua téng cia bd sdy hoan nhiét;
IT - he s6 hiéu chinh tinh d&n do khong 6n dinh clia qu4 trinh trao d6i nhiét, d6i
vGi b 54y hoadn nhiét ¢6 tdm 16t va bé day clia cdc tdm 0,6 + 1,2 mm thi he s6 I1
phu thude vao t6c d§ quay cia roto: &n =1 vg/ph 1Ay I1=0,97; dn 2 1,5 vg/ph
14y IT = 1,0; & - heé s6 sir dung bé mat d6t, 18y bing 0,8 khi Acpeny = 0,20, 14y
bing 0,9 khi Adaen < 0,15, néu gid tri Aopgn ndm & trong khoang gitta 0,15 +
0,20 thi gia tri £ dugc ndi suy.
Cic hé sd tod nhiét theo phia khéi va khong khi clia bd s&y kiéu holn nhiet
xdc dinh theo céng thirc:

.8
o= A%[w'd°] P C, (7.10)
v

& day A - hé s6 phu thudc vao loai tdm [6t nhy sau:

- T4m 16t lwon séng, ¢6 gan ting cudng trao d8i nhiét, khi tinh phin néng
bo sdy ki€u hoan nhiét, néu chiu cao téng cdc chd gip clla 2 tdm lién ké a + b
= 24 mm, 14y A = 0,027, khi 2 + b = 4,8 mm, 14y A = 0,037. Khi ghép chung
tdm lugn séng cling v6i t4ém phdng, khi tinh phdn néng bo sdy kiéu hoan nhiét,
14y A = 0,027. Khi diing c4c t4m phéng va t4m luon séng ddy, khi tinh phdn
lanh ldy A = 0,021.

- Khi diing cdc tdm c6 trdng men, hé s6 toa nhiét phin néng cla b siy
kiéu hoan nhiét gidm 0,5% so v6i h¢ s6 tod nhiét clia tAm khong tring men. Khi
cdc tdm 16t phdn lanh ¢6 tring men ding ch€ tao tdr: 16t trung gian nhin va
lugn séng, tic 1a kiéu sip x&p cha phdn néng, thi 14y A = 0,027.

He 6 C, chi dwa vdo khi gia nhiét khong khi: C, = (T/T,)**

o day T, T,, - nhi¢t d¢ khong khi va nhiét d4¢ thanh cdc tdm 16t, K.
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Nhiét d¢ trung binh cia thanh cic tdm 16t:
[lb = (err + thB)/(xr + XB)

P¢ chénh nhiét 46 & bo sdy ki€u hoan nhiét duge tinh theo c4c cong thic
bai 6.4.

Vi du 7.4. Hiy x4dc dinh hé s6 tod nhiét tir vich t6i khong khi déi véi bo
s#y khong khi kiéu 6ng tir cdc ng c6 dudng kinh ngoai 40 mm, bé day vich 1,6
mm, phan bé cdc 6ng kidu so le véi cdc bude s, = 60 vi 5, = 42 mm. Khi giai
bai todn 18y: Fy =44 m% z, > 10; B, = 1,17; Aa, = 0,03; t' 5 = 50°C; t,,, = 221°C.
Céc s6 liéu ban ddu theo nhién ligu: B, = 22,278 kg/s; V°, = 6,47 m'/kg; He s6
toa nhiét thay déi thé€ ndo khi chuyén sang cdc budc 6ng s, = 52 vi s, = 40 mm
va vin gilt nguyéen t8c d6 khong khi.

Bai gigi: 1. Ta tim t6¢c d6 khong khi trung binh theo (7.8) va & nhiét do
khong khi trung binh t; = 0,5 (50 + 221) = 135,5°C ¢6:

wg = 22,278 (1,17 + 0,03/2) . 6,47 (135,5 + 273)/(273 . 44) = 5,8 m/s

2. Ta xdc dinh he s6 toa nhiét tir vich 8ng tdi khong khi & phuong an ddu.
So bo ta tinh cdc hé s& hiéu chinh C, va C, (xem bdi 6.2); 6, = 1,29; ¢ = 1,722;
C,=0.275x 1,722% = 0,361; C, = 1,0, bdi vi z, > 10.

O ty = 135,5°C c4c dic tinh vat 1y cia khong khi:

v=27318.10° m¥s; A = 3,348.10° kW/(mn.K);
Theo (6.8) hé s§ toa nhiét:

os=1,0.0,361

3,438.1075 [ 5.8x 0,04

0,60
. 0,69%%
0,04 2?,318.10‘°J

= 62,5.10° kW/(m* K)

3. Nhu vay & cdc bude 6ng s, = 52 v s, = 40 mm néu van dam bao t6c do
khong khi & phuong 4n nay chi thay déi hé s8 hiéu chinh C;: ¢’, = 1,193;
o =1,557, C,=0,34 .1,557*" = 0,355:

Ok = Oyo %:ﬂ: 62,5 % =61,5.107 kW/(m? X)

Do dé, st dung cidc buée “hep” s& lam giam mdt chiit hé s6 toa nhiét tir

thanh 6ng tdi khong khi (trong trudng hop nay t6i 1,7%). Trong khi dé b6 tri

gon lam tang bé mat d6t lén t6i 20 x42

5 = 1,21 l4n, c6 nghia t6i 21% ¢ trong
®

thé tich nay.
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Vi du 7.5. He s6 tod nhi¢t tir thanh 6ng vao khong khi thay d6i thé nao khi
tang dudng kinh 6ng t& $40 mm, bé day véch 1,6 mm t6i $51 mm, bé diy thanh
1,5 mm? Khi giai 14y Fy = 42,3 m?*; phan b6 6ng kiéu so le ¢6 budc s, = 60 va
s, = 42 mm; z, > 10; B, = 46,917 kg/s; V% = 3,35 m¥/kg; B” = 1,06; Acyy, =
0,03; tg = 50°C; 1,5 = 311°C. Khi chuyén sang céc 6ng ¢51 mm vin dim bio
kich thudc cdn 6ng (khoang cich giita céc 18). Theo huéng chéo (s’, — d) va t16c
d¢ khong khi.

Bai gidi: 1. Theo (7.8) ta tim t6c d6 trung binh clia khong khi. & nhiet do
trung binh cia khéng khi t, = 0,5 (50 + 311) = 180,5°C:

wy = 46,917 (1,06 + 0,032) . 3,35 (180,5 + 273)/(273 . 42,3) = 6,63 m/s

2. Xdc dinh he s toa nhiét tir vich 16i khong khi & cdc 6ng $40 mm. &
chinh cdc dac tinh k&t cAu nhu & vi du 7.4 gid trj C, = 0,361 ¢ thong s6 vat ly &
ty = 180,5°C; v = 32,538.10°m?s; A = 3,758.10° kW/(m.K); Pr = 0,69,

Oy = 1,0x0,361.

3,758.10~5 ( 0,04% 6,63

0,6
504 | 1253810 ] 0,69%* = 66,7.10” kW/(m*.K)

3. Ciing nhu vay v6i cdc 6ng ¢51 mm. Tir cdc diéu kién cin bing cdc cdu
néi gifta céc 16 & hudng chéo, ta thu duge nhu sau. O phuong 4n ddu bube dudmg
chéo:

$, = Y(60/2)? +427 = 51,614 mm, khi d6 cdu As = 51,514 — 40 = 11,614 mm

J céc 6ng ¢51 mm, s°, = 11,614 + 51 = 62,614 mm, cé nghia & 1,213 l4n
16n hon. N€u thay d8i & ty s6 cdc gid tri cdc buée doc va ngang nhu vy, thi ta
¢6s, = 72,8 vas, = 50,95 mm. Ta 18y cdc budc s, = 73 vi s, = 51 mm, & céc
budc nay, ¢’, = 1,23; ¢ = 1,£78; C,= 0,275 x 1,878"° = 0,377;

0,6
3,758.105 [0,051 x 6.63] 0.60°% =

og = 1,0 x 0,377
0,051 {32,538.10°¢

= 66,7.107 kW/{(m* K)
Hay bing c4ch khéc:

- _ gs_ 0’040 0.4 _
Opg =0lgy = C() —6:6-5 =

5

= 66,7.107 %’%Zl' 0,784% = 63,15.10° kW(m* K)

Nhu vay véi cdc diéu kién so sdnh trén, sy ting dudng kinh 6ng 1am tang

177



kich thudc bé mat phii bi va dung tich kim loai cia né, hiéu qua trao déi nhiét
giam. Tuy nhién d6i véi cdc nhién liéu nhiéu tro, khi d6t cdn phai ting tiét dién
dé khdi di qua tranh bi bai tro 14p kin 6ng, cin phai tang dudng kinh &ng lén.

Vi du 7.6. Hiy x4dc dinh hé s6 toa nhiét tir sin phdm chdy 16i thanh 6ng d6i
v6i b6 sdy khong khi kifu 6ng, ¢6 s6 litu két cau nhu san: Céc 6ng ¢6 dudmg
kinh ngoai 40 mm, bé day thanh 1,6 mm, w, = 7,7 m/s; 1y,, = 0,068; 1, = 0,208,
W, = 0,0146 kg/kg; miy nghién t6c d¢ trung binh; 8 = 281°C; 9" = 142°C;
U= 50°C; 1" = 221°C. '

Bai gidi: Ta x4c dinh hé 6 toa nhiét tir sdn ph&m chdy t6i thanh 6ng. Nhiét
do trung binh ctia san phdm chdy & 9,=0,5(281+ 142) = 211,5°C. Céc thong 56
vat 1y clia sin phim chiy 8 =211,5°Cva I'n,o = 0,068; v = 33,014.10°.0,995 =
32,85.10°% m¥/s; A = 4,107.107 = 4,005.10° kW/(m.K); Pr = 0,651.

Heé s& toa nhiét bdi ddi luu:
4,005.107 [?.? x 0,0368

0,0368 | 3285107

D& xdc dinh hé s6 toa nhiét bdi birc xa, so bo ta 14y h¢ 56 birc xa €. Bé day
hiéu qui cua Iép bitc xa s = 0,9dgy = 0,9 . 0,37 = 0,0333 m; p,s = 0,1 . 0,208,
0,0333 = 0,69.10° m.MPa.

Theo (4.14) va (4.17), tim dugce cdc hé s& lam yé€u biic xa k, va k,:

k, = 86,9 [/(m.MPa); k, = 142,7 1/(m.MPa).

Gi4 tri kps = 0,0665.

He s6 bitc xa theo (4.11): € = 1 — "% = 0,064.

3. He s6 tod nhiét bdi bitc xa xdc dinh theo (6.12). Nhiét d6 trung binh ciia
thanh 6ng t, = t, = 0,5(1+ 8,) = 0,5 (135,5 + 211,5) = 173,5°C hay 446,5K.
Nhiét do trung binh clia cdc khéi T, = 211,5 + 273 = 484,5K

0,8
oy = 0,023 J x 0,651°* = 29,7.10° kW(m®.K)

446,5

484,5

4
(553)
o, =5,13.10" x 0,064 x 4845 ———~— = 1,3.10° kW/(m? K)

_I_ _ 446;5
484,5

Tuong ting véi (7.7):
o, =5,13.10"+ 1,3.107 = 31,0.10° kW/(m®.K)

Tir cdc két qua thu duge rd rang thdy phén trao déi nhiét boi biic xa bing
4,2%, 46 chinh x4c tinh to4n nhd hon.
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Vi du 7.7. H¢ s6 truyén nhiét trong b s&y khong khi kiéu 6ng thing dimg
thay déi th€ nao khi dat hai bang &ng trung gian vao trong cp c6 hai dong?
Khi tién hanh tinh todn 14y: t6c d6 sin phdm chdy 11,1 m/s; t6c d6 khong khi
8,7 m/s; cdc 8ng c6é dudng kinh ngoai 40 mm c6 do day 1,6 mm; b6 tri 6ng
kiéu so le trong ddng khong khi c6 céc budc: s, = 60 va s, = 42 mm; z > 10
nhién liéu: than Donhexki. Nhiét d6 khéi va khéng khi & bo sdy: 9 = 329°C;
87 = 165°C; 1’ = 66°C; t"y = 332°C.

Tir cdc tinh todn so bo suy ra: h¢ s6 tod nhiét tir dong khéi téi thanh 6ng
o'k = 38,2.107 kW/(m* K); o, = 2,210° kW/(m? K). Toa nhiét tir vich 6ng vao
khong khi oy = 78,2.10° kW/(m2.K).

Bai gidi:

1. He s6 tod nhiét téng tir phia khéi theo (7.7):

o, = 38,2.107 + 2,2.10° = 40,4.10° kW/(m*.K)
2. Xdc dinh h¢ s6 truyén nhi¢t & phuong 4n ddu (bd qua céc bang 6ng trung
gian):
0,09
! 1
=t 3
78,2.107"  40,4.107

3. Xdc dinh h¢ s6 truyén nhiét & phuong 4n ¢6 dat hai bing &éng trung gian,

urudng hop nay hé s6 sir dung gidm t6i 0,15 va bing 0,75. & phuong 4n nay
k = 24.10%.0,75/0,90 = 20,0.10° kW/(m2.K)
O trudng hgp da cho khi dat hai bang 6ng trung gian trong bd s4y khong

khi ba 14n ddi chiéu hé s truyén nhiét gidm téi 1,2 14n. Khi khéi chuyén dong
bén trong 6ng va khoéng khi lru dong tir ngoai ty s6 o/ oy bliing 1,935,

k= = 240.10”° kW/(m>.K)

Vi du 7.8. Hay xédc dinh hé s6 tod nhiét tir sin phdm ch4y t6i thanh trong
bo sdy khong khi kidu hoin nhiét (cdp néng), 14y cdc s6 liéu ban ddu sau; §’ =
376°C; 97 = [80°C; t’y = 111°C; t” = 132°C; V°5 = 10,08 m¥/kg: V°, = 10,9 kg/s;
F, = 56,6 m’ hit khong khi vio bo sdy Aa, = 0,20; «, = 1,03; d,, = 9,6 mm; loai
tdm 16t 12 loai tang cudmg trao ddi nhiét phdn néng, nhién liéu khong tro.

Bai gidi:

1. Xéc dinh thé tich trung binh ciia khéi trong bo s4y kiéu hoan nhiét. Vi su
lot khong khi vao bo s&y kifu hoan nhiét tap trung & phin bén trén va bén dudi
nén gia thi€t bo trao ddi nhiét chi lot khéng khi phia trén, tic 13 he s6 thia
khong khi trung binh trong dudng khi a, = o’ + Aa/2 = 1,03 + 0,2/2 = 1,13.
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Xéc dinh thé tich hoi nudc va khi ba nguyén ti:
V, =109 + 1,0161(1,13 - 1).10,08 = 12,23 m'/kg
Vo = 1,42 + 0,0161(1,13 - 1).10,08 = 1,44 m’/kg
2. X4c dinh phan thé tich hoi nudc va cdc khi ba nguyén tir:
o= 1,44/12,23 = 0,118, 10, = 1,52/ 12,23 = 0,124
r,=0,118 + 0,124 = 0,242

3. Hé s6 toi nhiét tit san phdm chdy t¢i vich 6ng xdc dinh theo (7.10).
Cic théng s6 vat 1y clia moi trudmg c6 ké dén hi¢u chinh: v = 41,19.10° m%/s;
X = 4,66.10° kW/(m.K); Pr = 0,654:

-5 08
C(.K = O 037 4,6610 8,8)( 0.0096 0,6540_4 -
0,0096 | 41,19.107°6

=67.7.107 kW/(m2.K)

5. Twong ty vi dy 7.6 ta xéc dinh h¢ s6 tod nhiét ti sin phdm chay vio vich
Sng boi bic xa. B& day hiéu qua ciia thé tich bic xa:

s =0,9.0,0096 = 0,00864 m
Tich p,s = 0,1 . 0,242 . 0,00864 = 0,000209 MPa.m
He s6 lam y&u bitc xa bdi khi ba nguyén ti:
k, = 168,01 1/(m.MPa)
Bé& day quang hoc cua 16p bic xa:
kps = 168,0 . 0,209.10° = 0,035
Céc nhiét do tinh toan trung binh:
T,=278 +273 = 551K
=[278 + 0,5(111 + 132)]0,5 + 273 = 200 + 273 = 473K

He s6 toa nhiét:
473
()
o= 5,13 1071.0,035.(551) . — 72— = 0.9.10° kW/(m” K)
1=-22
551

6. He s6 t6ng clia toa nhi¢t tir phia khéi theo (7.7):
ar= 67,7.10% + 0,9.107= 68.6. 102 kW/(m*.K)

Vi du 3 cho cho thay tod nhiét bdi biic xa trong phin néng cha bo s&y kiéu
hoan nhiét ¢6 thé bd qua do nhd. O vi du di cho né vao c& 1,3% gid tri a,.
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BAI TAP

Bai 7.7. He s6 toa nhiét tit san phdm chdy t6i thinh 6ng thay déi thé nao
khi chuyén sang cdc 6ng $51 mm bé day & = 1,5 mm thay cho 6ng $40 mm véi
8 = 1,6 mm? Cic s6 liéu ban ddu 14y theo vi du 7.8 & céc tinh todn tinh dén su
thay ddi tiét dién d€ khéi di qua c6 ké dén céc 6ng c6 dudng kinh $40 mm cé
cic bude s, = 60; s, = 42 mm, con khi chuyén sang $51 mm cén ¢6 budc la s, =
73 vi 5, = 51 mm, bd qua hé s6 tod nhiét béi bikc xa.

Bai 7.8. Hiy tim hé s& toa nhiét tir thanh bo sdy kiéu hoan nhiét vao
khong khi & phdn lanh clia bo sdy khong khi, 14y céc s& lieu ban d4u nhy sau:
U =70°C; 1" = 111°C; 8 = 180°C; §” = 138°C; V¥, = 10,08 m¥/kg; [°, = 1,03.
D¢ lot khi vao bd sdy kidu hoan nhiét Aa = 0,20; Fy = 51,9 m% d, = 11,3 mm;
loai dem kiéu néng //d, > 50; B, = 20,083 kg/s

Bai 7.9. Hiy tim h¢ s6 truyén nhiét & bo sdy khong khi kidu 6ng thing
diing (cdp ra) c6 hai 14n d6i chiéu moi chél (trong cdp c6 mot bang trung gian).
Khi ti€n hanh céc tinh todn 14y: t6c do san phdm chdy w, = 10,9 m/s; té¢c do
khong khi 8 m/s; cdc 6ng c6 dudng kinh ngodi 40 mm ¢ bé diy thanh 1,6 mm;
phan bg 6ng kiéu so le c6 cdc bude s, = 60 va s, = 42 mm; z > 10; nhién ligu [
than dd, r, = 0,07; r, = 0,219; p,, = 0,0146 kg/kg; m4y nghién ki€u bia, §' =
493°C; 9" = 357°C; 'y = 221°C; " = 391°C. He s6 toa nhiét thay déi nhu th
ndo, né€u thyc hién bac & dang hai khéi rieng biét, khong c6 bang trung gian.

7.3. TINH TOAN NHIET HAP THU PHAN "LANH" VA PHAN
"NONG" CUA BO SAY KHONG KHI

Vigc tach phin "lanh" ciia b sfy khong khi dugc thuc hién sau khi chon
kich thudc dién hinh cha bo sy kiéu hoan nhiét, loai tdm 16t cha né. O ddu vao
phén "néng” nhiét d¢ tdm 16t, °C cdn 16n hon nhiet d6 dong swong 5 + 10°C, ¢6
nghia 1A cdn thod min diéu kién:

b 21 + (5 + 10) (7.11)

D6 12 diéu kién didm bao khong c6 an mon kim loai & phdn "néng” clia bo
s4y ki€u hoan nhiét.

Nhi¢t 46 diém dong swong phu thude vio cic tinh chat nhien lieu va khi dot
cdc nhién li¢u rin c6 luu huynh & dang bot ¢6 thé tim theo quan he (5.31).

Khi d6t mazut ¢6 luvu huynh, v6i he s6 du khong khi 1,03 + 1,05, nhiét do
diém dong swong phu thudc vao ham lugng luu huynh trong nhién liéu va ¢ thé
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xdc dinh theo muc 5.2.1.

Khi d6t cdc nhién lieu dang khi ¢6 luu huynh, diém dong suong clia khéi
¢6 thé tim theo (7.12) & diéu kién ham lugng luu huynh trong khéi duge tinh
nhir biéu thitc di dua ra:
5687Tm.q

Q¢
& day m - s6 nguyén tit Tuu huynh trong phéan tir clia céc thanh phén cé chita hru
huynh ; g - phdn tram thé tich clia thanh phédn chita lvu huynh H,S.

| —
SrP_

(7.12)

Nhiét do thuc ciia kim loai tdm 16t t,,, °C phu thuéc vao nhiét do sin phdm
chdy, khong khi néng, cic didu kién trao déi nhiét tir hudng khi v khong khi va
dugce xdc dinh theo cong thifc:

X 0 8"+ Xp 0 35
@ X, o, + Xg Oy

t (1.13)

& day: §7, v t'y - cdc nhiét d¢ clia san phdm chdy & d4u ra phén tinh todn b¢ sy
ki€u hoan nhiét va khong khi & ddu vao phén nay, °C;
@, VA ag - c4c hé s6 tod nhiét trong phdn khéi va khong khi cla bo sy
kiéu hoan nhiét.
( phuong trinh (7.13) cdc nhiét do t; v2 8 c6 quan h¢ v6i nhau. Diéu dé
thdy ré tir cdc quan hé nhiét do do cdc sin phdm khéi mang di Qs (kJ/kg) va do
khong khi hap thu, QP (kJ/kg) trong bo sy khong khi kiéu quay:

Ao, H(,LB + Aot
2 2

Q% = B (H,p - H") (7.15)

Khi tinh todn bd siy khong khi kiéu quay theo cdc phdn, dot ot khong khi
dugc phan chia déu giffa cic phdn "lanh” v phin “néng". D6 v6i phdn ddu entanpi
khi khi iot duge xdc dinh theo nhiét d6 clia khong khi lanh. D&i v&i phdn thit hai
theo nhiét d¢ clia khong khi néng. Tinh gi4 tri B, theo muc 7.2. Nhiét d6 khong
khi & ddu vio phdn “néng" & mic ma & dé gid tri cuc tiéu t, 12 16n nhat t, lien
quan véi s xdc dinh hap thu nhiet phdn lanh cla bo s&y ki€u hoan nhiet. Bai
todn ndy gidi duge bing phuong phdp lip hodc biang d6 thi gidi tich, n€u tinh
t04n déng thoi mot vai gid tri (ba bon) nhiét do yéu cdu ciia khong khi.

Khi thuc hién bo sfy khong khi ki€u 6ng c6 cdc khoi lanh thay th€ duge
hay trdng men, cich chon nhi¢t hdp thu clia ching ciing tuong tu. Tuy nhién,
cong thitc xdc dinh nhiét d6 t6i thiéu chia kim loai 6ng c6 dang sau:

Qs=(H, -H", + H) o (7.14)
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_ 0,80, 8" + agt'y
T 0,950, + g

t (7.16)

Vi du 7.9. Hdy tim nhiét d6 clia cdc san phdm chdy & ddu ra phin "néng"
clia bo sdy ki€u hoan nhiét va nhi¢t d6 khoéng khi & d4u vio phin nay, xust phat
tlr cdc diéu ki¢n chdng bi an mon clia phdn "néng" cha bo sdy. Hiy x4c dinh
chiéu cao cin thiét clia t&m 16t phdn “lanh" ctia bo s&y. Khi giai bai todn 14y
nhién li¢u 12 mazut chia lwvu huynh (phu luc, bang P1, nhién lidu s& 19) ¢6 S° =
1,4%; he s6 dw khong Khi trong khéi trudc bo sfy o' = 1,03, dét lot khong khi
Aa, = 0,16; ty s6 lwong khong khi v6i lugng cdn thiét 1§ thuyét & ddu ra tir b6
sdy B" = 1,03; nhiét do khéi thai $,, = 150°C; nhiét d6 khong khi & ddu vao
80°C; cdc he sd tod nhiét:

o = 67,1107 kW/(m:K); oy = 53,0.10°° kW/(m2.K)
al =47,6.10° kW/(m*K); oy =37,8.107 kW/(m>.K)
X, = xg= 0,458; 0 = 0,997; B, = 19,048 kg/s;
Té4n s6 quagv cia roto bo sdy n > 1,5 vg/ph; s6 lugng bo sdy n, = 2 cdi.
B mat d6t t6i 1 m chidu cao réto F,, = 20290 m?, Vo bo sy kin.
Bai gidi: 1: Xdc dinh cdc he s8 du khong khi & phdn lanh b séy:
He s6 du khéng khi & d4u ra tir bo sdy:

A
Ay =a + -%S_ =1.03+0,1622= 1,11

2. Cdc gid trj entanpi 1y thuy&t va todn phdn cla san phdm chdy dugc xdc
dinh trén co s& s6 liéu nhién ligu (bang P3 cha phu lyc, nhién liéu s6 19).

Entanpi, kJ/kg Nhiét do, °C

200 400
H’, 3148 6469
H', 2780 5656
H 6a=1,11 3453,8 7091,2
H, 6a=1,19 3676,2 - 75436

3. Xdc dinh lugng hdp thu nhiét theo cin bing cha phén "lanh"bé sdy. So
b ta 14y 4 gid tri nhiét d6 khong Khi sau phin "lanh" b6 sdy: t, = 130; 120; 110
va 100°C. Cic gid tri nay cia nhiét do tuong Wing v6i cdc entanpi 1y thuyét clia
khong khi H% = 1807,0; 1668,0; 1529,0 va 1390,0 kJ/kg.

Lugng nhi¢t hap thu theo can bing nhiét cha phdn “lanh” bo sdy phla khéng
khi theo (7.15):
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-&4,=130°C Q5= 1,11 (1807,0 - 1112,0) = 771,5 kl/kg;

-, = 1200C QM5 =1,11(1668,0 - 1112,0) = 617,3 kJ/kg:

-8, =110°C “1s = 462,9 kl/kg vi & ¢, = 100°C Q*'s = 308,6 kl/kg

4, X4c dinh nhiét d¢ cia cc san phdm chdy & ddu vao phdn "lanh" bo
s4y (d4u ra tir phdn "néng"). Ta cé cong thitc (7.14):
H’, = H,, + Qs /¢ - 0,540, H",

Entanpi clia cdc khéi thai & o, = 1,19 va 8,, = 150°C (sau khi trén véi

dong khong khi & cudi phin "lanh" véi t'y = 80°C):

150 _
H,, =36762 = = 27522 ki/kg

Ta tim cdc gid tri entanpi cia khéi & ddu vao phdn "lanh” cia bo sdy:
Sg1, = 130°C:

771,5
H', =27572 + —f}“édg_’f —0,08.1112,0 = 3441,8 kl/kg

) entanpi ndy va o' = 1,11 nhiét d6 kh6i:

: 34418 o

-t = 120°C
H, =3287kJ/kg; 8'=190,3°C
~§t, =110°C
H', =2977,6 kl/kg; 9§ =172,4°C
5. Theo (7.13) ta xdc dinh nhi¢t 4o vach & phén "ndéng"” cia bo say:
-1, =130°C
_ 0.458x67,1.107 x199,3 + 0,458 x 53,0.10~* x 130
" 0,458 x 67,1107 + 0,458 x 53,0.1073
-&, = 120°C 1, =159,3°C
-&t,=110°C t,=149,9°C
-& 1, =100°C 1, =140,4°C
6. Ta tim dugc nhiét dd cho phép clia kim loai tdm 16ttrong bd siy.

= 168,7°C

cl

Nhiét d6 diém dong suomg d6i v6i mazut ¢6 him lugng lvu huynh da cho
§? = 1,4% x4c dinh theo hinh P12; ¢, = 137°C.

Khi d6 nhiét d6 cho phép cha thanh 16p 16t:
[t.] = 137 + 10 = 147°C
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7. Nhi¢t do cdn thiét cha khong khi & ddu vio phdn "néng" clia bo siy
tuong Ung t, = 147°C bing:

, 147 - 1404 )

Aw = 0,0585 Aa = 0,0585
B”pan=0,8132 PBII PBIT earr = 0,9302
" | Phdn néng [ | Phdn lanh

"uwen = 1,334 B" e = 1,334
- ]

B B”ran = 0,3268

= TBIT
Ao = 0,0066
¥

Hinh 7.1. Phan b6 khong khi du & cdc dudng khong khi song song
v6i bo s&y ki€u hoan nhiét PBII va bo sdy kiéu 6ng TBII.

8. Lugng nhiét hdp thu & phin “lanh” cla bo sfy kiéu hoan nhiét (theo
khéng khi):

Q%% = 1,11(1453,7 - 1112,0) = 379,3 ki/kg

G day entanpi 1y thuyét ciia khong khi & t, = 104,6°C

6
H*, = 2780 l%'a— = 1453,6 kl/kg

& tiéu hao nhién ligu B, = 19,048 kg/s, lugng nhiét h4p thu toin phdn cta
phdn “lanh” Q,, =379,3 . 19,048 = 7224,7 kJ/s.

9. Xdc dinh hé s6 truyén nhi¢t trong phdn “lanh™ clia b6 sdy kiéu hoan
nhiét. He s6 sir dung bé mat & Ax = 0,16:

£=080+ 220016 50 650y 0.8

0'20 = 0,15
Theo (7.9) he s6 truyén nhiét:
k= 1 0.88x1.0 1 = 8.49.10° KW/(m®.K)
+

0,458x476.10  0,458x37.8.107
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10. Xic dinh d¢ chénh nhiét 40 & phdn “lanh” cia bo sdy kiéu hoan nhiet.
Entanpi va nhiét d6 khéi & ddu vio bo siy:

379.3
H',1=2757.2 + 997 — 0,08 x 1112,0 = 3048,6 k/kg

3048,6

S’x_{ = 200 3453.8 = 1?6,50C

D6 chénh nhiét 46 theo (6.29):
_(176,5 +104,6) - (150 - 80y

At In'71,9/70 =170,95°C
11. B& mit cén thiét va chiéu cao phdn “lanh” cta bo say:
Qu 72247 .
F, = = = 11994 m
" kAt 8491077 x 70,95
hy= —m o U994 g4

nF, 2x20290

Ta thu duge chiéu cao t6i thi€u cdn thiét cha phin “lanh” bo sy, néu cé du
trit ch6ng an mon gid tri c6 thé 16n hon mét chiit, tuy nhién su tang h,; lai yéu
cdu ting cudng bao vé chéng an mon nhiét do thap trong phdn nay cla bé mat.

Vi du 7.10. Hiy xdc dinh nhiét d6 clia san phdm chdy & ddu ra phin “néng”
bo sdy kiu hoan nhiét cdn c6 dé khong cé sy an mon I6p dém kim loai bdi axit
sunfuric khi dét than chita lwu huynh c6 cdc dic tinh sau:

AP =22.3%; § =3,1%; Q% = 20934 kl/kg; B, = 17,4 kg/s; o, = 0,85. Khi
tinh todn ldy: a’, = 1,20; Ax, = 0,16; §°, = 400°C; x, = x5 = 0,458; hé s6 toa
nhiét o', = 61,6.10° kW/(m? K); o'y = 49,5.10° kW/(m* K); hé s6 sit dung & =
0,88; nhiét d6 t, 5 = 340°C; B”, = 1,20. Xdc dinh chiu cao cin thiét cha phin
néng c¢ha b s4y khi bé mat gia nhiet cho 1 m chiéu cao roto 12 13850 m?, s6
lugng bo sdy cho 1 15 hoi 1a 2 va tdn s6 quay roto n = 2,2 vg/ph.

Bai gidi:

1. Céc he¢ s6 du khong khi trong dong khéi va dong khong khi & phdn néng
bo sdy, sau khi dong khong khi lot qua trén sing phia “néng” cia rotos o, =
1,2 +0,5.0,16 = 1,28. Bdi vi vo roto kin, nén hé s6 dir khong khi nay khong
déi & “phin néng” ciing nhu phdn lanh, trudc di€m lot khong khi & phdn “lanh™.

He s8 du khong khi tuong d6i & dudng khéng khi:

B.r =P +0,5A0,=1,2+0,5x 0,16 = 1,28
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2. Entanpi c¢ia khéi va khong khi & cdc nhiét do tinh todn:

Entanpi, kJ/kg Nhiét do, °C
200 400
H, 1792,1 3563,0
H 14779 3006,1
H 60 =120 2024,7 41642
H, do=1.28 21429 44047
Hpdo=1,28 1891,7 3847.8

3. Xéc dinh nhijét hap thu theo can bing nhiét clia phin “néng” bo siy &
cidc nhiét do khong khi tinh todn & ddu ra, & cdc phuong 4n sau: t, = 110°C
(phuong 4n 1), 100°C (phuong 4n 2) va 90°C (phuong 4n 3). Céc gid tri niy
tuong ng véi entanpi 1y thuyét khong khi twong wng H®, = 812,8 (phuong 4n 1);
739,0 (phuong 4n 2) va 665,1 kJ/kg (phuong 4n 3). Entanpi thé tich khong khi
néng cén thi€t theo 1y thuyét, theo muc 2, bang H', 5 = 2547,6 kl/kg.

Phuong 4n 1: QY = B, (H 5 — H%) = 1,28(2547,6 — 812,8) = 2220,5 kl/kg

Phuong 4n 2: Qs = 2315,0 kl/kg

Phuong 4n 3: Q"5 = 2409,6 kl/kg

Entanpi clia khéi & ddu ra “phdn néng” bo say duge xdc dinh theo (7.14):

H”, = H’; - Q"'s/¢ + (Aa/2)H’ 5

O nhiét d6 & ddu vio be say 8°, = 400. Entanpi cta khéi H’, = 4164,2 kJ/kg.

Phuong 4n 1: H”, = 4164,2 — 2220,5/0,996 + (0,16/2).2547,6 kJ/Kkg.

Phuong 4n 2: H”, = 2043,7 kJ/kg.

Phuong 4n 3: H”, = 1948,7 kl/kg.

4. Céc entanpi cla khéi sau phdn “néng” bo s4y tuong tng vdi nhigt do clia
khéi & o = 1,28,

2150,6

PhlIO‘rlg él‘l !.: S”I,I= 2142 9 .200 = 200,?0(:

Phuong 4n 2: 87, ;= 190,7°C

Phuong 4n 3: §”,,= 181,9°C

5. X4c dinh nhi¢t d¢ diém dong swong d6i v6i nhién lieu di cho. Ham
lugng luu huynh va d6 tro nhién lidu % kg/MI:

SP 3.1
8= o107 2093 0,148
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AP 22,3
Aps = Q .10_3 = 20’934 = 1,065

@ 4p suft rieng phdn cta hoi nudc & trong khéi ry,o = 0,090, nhiet do
ngung dong theo bang hoi nudc t,, = 43,4°C.

Theo (5.31) ta xdc dinh nhiét do diém dong suong:

=434+ wzoiW - 132°C

1,231,065

Nhiét d6 cho phép clia vich:

[t,] = 132 + 10 = 142°C
Diéu kién nay tuong ing ché do nhiét do khong khi & ddu vao:

t'g=50+ %{%%04—1 (142 - 141) =91°C

7. Ta x4c dinh Q"'; va nhiét do khéi sau phdn néng bo say & ché do nay:

Gi4 tri ' = 91°C tuong img véi entanpi khong khi H”, = 672,4 kJ/kg, khi
dé: Qs = 1,28 (2547,6 — 672,4) = 2400,2 ki/kg
H”, =4164,2 — 2400,2 / 0,996 + (0,16/2).2547,6 = 1958,2k]/kg
O entanpi nay va « = 1,28:
, 19582 _ .
9%01="5147.9-200 = 182,2°C
8. DO chénh nhiét 46 & phidn “néng” b say va he s6 truyén nhigt:
_ (182,8 - 91) - (400 - 340) . :
= In 91,8/60 74.8°C
k=— 0880 1106107 kWim®K)
10° s
0,458 x 61,6 0,458x49,5

At

& day he s6 sir dung & = 0,88 va IT= 1,0 bdi vi n > 1,5 vg/ph.
8. B& mat d6t va chiéu cao phdn “néng” bo siy:
_ BQEF  17444x24002

F,, = 2 = 50610 m?
KAU  11,06.10° x74.8
h, = o 50610 gpmn
nF,,  2x13850
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BAI TAP

Bai 7.10. Theo s6 liéu vi du 7.11, hiy tim nhiét d¢ gia nhiét so bo cdn thi&t
khong khi & ddu vao bo say ki€u hodn nhiét t’g, xudt phdt tir diéu kién tranh 14p
kin 1&p 16t phin “lanh™ ciia bo sy boi tro dinh, thi nhiét do kim loai 16p 16t ¢c4n
khong thdp hon t, = t, — 35°C. C6 phil hop hon hay khong chidu cao da cé sdn
cla phin “lanh” bg sdy theo cdc diéu kién lam vi¢c khong bi &n mon clha phin
“néng” cha bo sdy & nhiét do t'y méi?

Bai 7.11. Hay x4c dinh chiéu cao cdn thiét cla phdn “lanh” bo sdy kifu
hoan nhiét tir diéu kién lam viéc khong gi coa phdn “néng”. L4y nhiét d6 khoi
théai 9,.= 120°C; "y = 60°C; cdc s lieu cdn lai theo vi du 7.9.

Bai 7.12. Hay tim nhiét d6 sdn phdm chdy & ddu ra phin “ndéng” clia bo say
kifu hoan nhiét tr diéu kién 1am viéc khong bi in mdn, khi d6t chdy than cdm
antraxit (phu luc, bang P1, nhié¢n li¢u s6 5). Khi giai 14y: 9,, = 120°C; v’y = 50°C;
o' = 1,20; Ao, = 0,16; B” = 1,1; o, = 62,8.10° kKW/(m2K); oy = 49,5.107
KW/(m2K); Ty, = 0,0454 & a1,y = 1,36; p = 0,1 MPa; ¢ = 0,9972; x,= x; = 0,458,

Bai 7.13. Chiéu cao cdn thiét cha phdn “lanh” b sdy kiéu hoan nhiét thay
déi nhu th€ ndo, n€u do tro cla than antraxit cho thanh phdn lam viéc tang tir
30,2 theo bai 7.12 t6i 40%? Lay: o™, = 43,5 kW/(m2K); o™ = 34,3 kW/Hm™K);
¢ =098; x,= xz = 0,458; B = 44,9 kg/s; dién tich b& mit d6t cho | m chiéu cao
phén “lanh” 12 10.000 m?, s6 lugng céc thi&t bj n, = 2.

Bai 7.14. Hiy tim nhiét do cén thiét cha sin phdm chdy & ddu vio phin
thay th&€ duge cha bo gia nhiet khong khi ki€u 6ng (TBII) khi d6t than gdy
Donhexki (phu luc, bang P1, nhién li¢u s& 4). Khi gidi 14y:

o’ = 1,20; Aa, = 0,015; B~ = 1,20; ryy0 = 0,066; t,,, = 0,85; 8, = 150°C
Uy = 66°C; o, =40,7.10° kW/m2.K); ot = 77.7.10"* kW/(m>.K); ¢ = 0,996.

7.4. TINH TOAN NHIET CAC BO SAY KHONG KHI

Khi tinh nhiét kiém tra lugng nhiét hdp thu clia bo sdy khong khi Q, (kJ/kg),
duge x4c dinh theo cdc biéu thic, giéng nhy déi voi t4t ci cdc bé mat d6t kidu
6ng xodn rudt gi :

Q, =k, ALF /B, (7.17)

O céc tinh todn nhiét thiét k& cha bo sfy khong khi v & céc nhiét 46 di cho
ctia san phdm chdy hay cia khong khi, ta x4c dinh bé mit d6t cdn thiée:
_Q3,

B k At

(7.18)
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Khi dat bo sy khong khi & dudmg khéi song song va xdc dinh phén luu
lugng cita khéi qua mét trong s6 cic dudng khéi d6 thi entanpi cla kKhéi sau dé
la:

H” =H - Q% (x.¢) + Ao, HY, (7.19)
& day Aapp, = o” — o’ - gid tri d¢ lot khong khi & mot dudng khoi. Khi d6 46 ot
tuyét d6i bang Ao, = (o7 — o”)X.
Luong nhiét hap thu cia BIT d4t trong dudng khi vé phia khong khi bing:
Qs = (B” + Aw2) (H' 5 — H"p) (7.20)
& day, B” - hé wong d6i cia he s du khong khi twong ddi & ddu ra tir bo sdy.
Khi xdc dinh t8c do cha sin phim chdy & cdc dudng khéi theo (6.7) cdn
dwa vao hiéu chinh cho phin khéi x di qua dudng khi d6, khi dé:
_ V,B,x(8+273)

W, = Fp273 (7.21)

& day, Fg - tiét dien u6t dé khéi Iuu thong qua bé mit bo sdy, m?. Luu lugng
khong khi qua bé mat bo sdy b6 tri & dudng khi song song, dudge xdc dinh vdi
viéc sir dung hé s& twong d6i trung binh cha he s6 du khong khi & bé mat dé:

B =B+ 0,5Aq,

Vi du 7.1. Hay thuc hién tinh todn két cfiu cdp vao cha bd sfy khong khi
kiéu 6ng (TBII) d6i véi 10 hoi d6t than dd Nheriungrinxki. By sdy khong khi
cdn dam bio gia nhiét khong khi tir 50 t6i 221°C; nhiét d6 san phim chdy & ddu
vio 281°C (H’, = 3511,4 kJ/kg), bd qua tod nhiét bitc xa tif san phdm chdy t6i
thanh. Khi thyc hién cdc tinh todn 1ay: Cdc 6ng ¢6 dudng kinh ngoai 40 mm, bé
day cha thanh 1,6 mm va phén b6 so le véi cdc budc s, = 60 va s, = 42 mm; so
d6 giao cit hai 14n, véi mot bang 6ng trung gian; ti&t dién dé khéi di qua F, = 45
m% Fp =44 m% z, > 10; tiéu hao nhién liéu B, = 22,278 kg/s; V% = 6,47, f” =
1,17; cdc he s6 du khong khi & dudmg khéi o’ = 1,28 vd § = 200°C; H, = 2516
kI/kg.

Bai gidi:

1. Ta xdc dinh lugng nhiét hdp thu clia cdp theo can bang nhiét. 3 céc nhiét
do khong khi t°5 = 50 va 1”5 = 221°C entanpi 1y thuyét ciia khong khi H% =
429,1 kJ/kg va H®, 5 = 19104 kJ/kg: Ac,=a” — o’ = 1,28 ~ 1,25 =0,03.

Theo (7.15): Q% = (1,17+0,03/2)(1910,4 — 429,2) = 1755,2 kJ/kg.
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2. Ta xdc dinh entanpi va nhi¢t d6 ciha khéi thai & o = 1,25 entanpi cia
khoi & ddu vao bo sdy khong khi H’, = 3511,4 kJ/kg. Nhiét d6 trung binh ctia
khong khi t,, = 0,5(50 + 221) = 135,6°C; entanpi 1y thuyét clia khéng khi & nhiét
d6 ndy H%, = 1166,0 kJ/kg.

Tuong duong véi (7.14):

1755,2

H,,=35114- 09972 * 0,03 x 1166,0 = 1786,3 kl/kg

& a,, = 1,28 entanpi ndy tuong iing véi nhiét do 8,, = 142°C.

3. Xac dinh d6 chénh 1¢ch nhiét do trung binh & bo sdy (TBIT). Theo (7.5)
ta tim duge cic thong s6 tinh todn cia dong:
281 - 142 221 - 50
P="281-50 =0:602 R="g1"145=123
Theo hinh P11 (phu luc) hé s hi¢u chinh y = 0,90. Theo (6.25) do chénh
nhiét 46 & dong nguoc:

(142 - 50) - (281 - 221) .
Aoy = In 92/60 =749°C

D6 chénh nhiét 46 thue & ddng cit nhau theo (6.27):
At=749.090=674C

4. Xac dinh h¢ s6 toa nhiét tir thinh vao khoéng khi. Céc thong s6 vat 1y cia
khong khi & 15 = 135,5°C (bang P9 phu luc); v = 27,318.10m%s; A = 3,438.10°

*kW/(m.K); Pr = 0,69; hé 56 hiéu chinh cho hinh hoc cia chim 6ng:

Budc dudng chéo s’; = +/(60/2)? +422 = 51,61 mm

Céc budc twong d6i: o, = 60/40 = 1,5; ¢, =51,61/40= 1,29

Thong s6 ¢, = ‘%’,g(};—_ll =1,724; C,=0,275x 1,724"° = 0,361

He s6 hi¢u chinh cho s6 lugng cdc hang 6ng C, = 1,0 bdi vi z, > 10.

Téc do khong khi & bo sdy kiéu &ng theo (7.8):

_ 22,278x 6,47(1,17 + 0,03%x2) (1355 + 273) _
273x 44,0

H¢ s6 toa nhiét tir thanh 6ng vio khong khi theo (6.8):

5.8 m/s

Wp

-5 0,6
o =0,361 x 1,0 3,438.10 [ 3,8x 0,040 } 0,69%% =

0,04 27,318.10°6
= 62,6.10”° kW/(m?.K)
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5. Xdc dinh hé s6 tod nhi¢t & chuyén dong doc trong cdc 6ng tir san phdm
chéy tdi thanh.
Nhiét d6 trung binh clia san phdm chdy 8 = 0.5 (281 +142) = 211,5°C
Cdc thong s vat 1y cla san phdm chdy (bang P9 va hinh P4 phu luc):
v =132,849.10"m%s; A =4,107.10°kW/(m.K); Pr=0,68.
Téc d6 trung binh clia khéi trong cdc 6ng theo (6.7):
W = 801x22278(211,5+273)
' 273%x 45,0
Heé s6 toa nhiét t6i thanh bén trong theo (6.15): o, = 31,1.107 kW/(m?>.K).
6. Tim he sd sir dung bo sdy. Do trong bo sdy kiu 6ng c6 mot bang 6ng
trung gian & = 0,90 - 0,15 = 0,75.
Hé 56 truyén nhiét trong bo sdy khong khi kiéu &ng.
0,75
1 + I
62,6.107  31,1.107
7. B& mit d6t cén thiét cha bo say:
_ 17552x22,278
15,5107 x 674

=7.8 m/s

k= =15,6.10° kW/(m*K)

= 37190 m*

8. B& mit dét tinh dvge cho phép xéc dinh cdc dic tinh hinh hoc cha bo sdy

khong khi.
56 lugng 6ng trong bo sdy khong khi:
F, 45,0

n= = = 42300
0,785d2  0,785x 0,037 2

Chiéu cao ong:
nnd _ 42300x3,14x0,040 _
F 3710 -
S6 lugng Ong trong mot hing ngang theo dong khong khi, budc ngang 60
mm va & chiéu cao mot dong h, = 7,0/2 = 3,5 m:
o= h, sy ~d) _ 3,5(0,06 - 0,04)

h= 7.0m

=628
' Fg 44
S6 lugng cic ¢ng theo chiéu sau cia khdi, doc theo dong khong khi:
n, 628
= L= _¢7.
A= h T

192



Vi du 7.12. Hiy xdc dinh bé mat cdn thi€t ciia bo sy kifu hoan nhiét va
céc kich thuée ciia phdn “lanh” va phén “néng” d6i véi 15 hoi c6 nang sust 186,11
kg/s d6t mazut ¢6 chia luu huynh, biét ring nhiét do ctia san phdm chéy trong
b¢ sfy khéng khi cdn gidm tir 340 dén 155°C va theo cdc didu kién chéng an
mon ciia phdn “néng”, nhi¢t do khong khi & ddu vao phan nay cin bing 117°C.
Khi thuc hién cic tinh todn 14y:
=10,31 m'/kg; V°=11,08 m*kg; V0= 1,34 m'/kg
Bp =13944kgfs; o' =1,03; a,=119 PB” =103

F =315m% Fly=214m% F9 =284m?
Fy=1936m%  x,=0,542;  x,=0375; d%% =96mm
dfeh =113 mm;  5=70°C;  ¢=09971; v, =076

Y. =0,80; n=2,2 vg/ph; & phdn “néng” c6 16p dém tang cudng.
Bai gidi:
1. Entanpi clia san phdm chdy ctia khéng khi & c4c nhiét d6 200 va 400°C:

Entanpi, kJ/kg Nhiét d9, °C
200 400
H°, 3094 6359,7
H’, 2746,5 5589,5
H, &da=1,03 3176,4 6527.4
Hda=111 3396,1 6974,5
H da=1,19 3615.8 7421,7

2. Xédc dinh nhi¢t hap thy theo c4n bing nhiét bo sdy khong khi. Ta d4nh
gid so bo nhiet d6 cdn ¢6 cia khong khi néng, suy ra tir biéu thirc:
(9' - 9”)vur ar = (tr.B - t’B)VnBE
(340-155)11,08x1,11

La= > — + 70 =268,8°C
10,31 x L11

D¢ tinh todn ta 14y: t,5 = 271°C khi 46, H°, , = 3741,5 kJ/kg. Entanpi khong
khi & ddu vio bo sdy khong khi H, = 961,3 kl/kg.

Entanpi cda sian phdm chdy & ddu vao PBII va & dﬁu ratin6oa’ =1,03va
§' =340°C:

, 6527.4 - 3176,4
H’,= 3176,4 + =502 22— (340 — 200) = 5522,1 kJ/kg

J oy, =1,19va 8,,= 155°C cé:
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H,, = 3615,8 % = 2802,2 kI/kg

Theo (7.14) ta tim luong nhiét hap thy 6 huéng khéi:
Q's = [5522,1 —2802,2 + 0,08 (3741,5 + 961,3)] 0,9971 kl/kg

Ta kiém tra gid tri t, p, néu sir dung (7.15):

H® , = O'y/B, + H = 3087,1/1,11 + 961,3 = 3742,5 kl/kg

Entanpi ndy tuong @ng v&i nhiét do t. 5 = 270°C.

3. X4c dinh luong nhiét hdp thu theo cAn bing nhiét phin “lanh” bo sdy kiéu
hoan nhiét & 1, = 117°C. Entanpi 1y thuyét clia khéng khi H, = 1606,7 kl/kg.
Theo (7.15) luong nhiét hap thy Q%% = 1,11(1606,7 — 961,3) = 716,4 ki/kg.

4. Nhiét do san phdm chdy & ddu vao phdn “lanh” ciia bo sdy kidu hoan nhiét
néu s dung (7.14) ta cé:

H, =H,, + Qs /o - Aaf2H", = 2802,2 + 716,4/0,977 — 0,08 x 961,3

= 3444 kJ/kg
Entanpi ndy tuong \ing & nhiét d6 8, = 203°C.
5. D6 chenh nhiet 46 & phdn “lanh” b6 s&y kifu hodn nhiét:

203 - 117) - (155 - 70
At =S ln)%/(ss ) _gs5.5°C

6. Ta tim hé s6 tod nhiét tir thanh 16p 16t “lanh” 161 khong khi. Nhiét d¢ trung
binh clia khong khi ¢, = 0,5(70 + 117) = 93,5°C. T6c d¢ khong khi theo (7.8):
_ 13,944 x10,31x1,11(93,5+273) _ 11,1 m/s
273x19.36

Céc théng s6 v4t 1§ cita khéng khi & t5 = 93,5°C

B

v=225.10%"m¥s; A =3,137.10°kW/(m.K); Pr=0,69
Hiéu chinh nhiét d6 cho hé 58 toa nhiét:

T\ (935+273)"
c=|—1 = [— + J = 0,9466
Ter 179 +273
& day Te; duoc 14y bing 0,5(203 + 155) + 273 = 452K.

Heé s6 toa nhiét huéng khong khi theo (7.10):

3,137.107° (1,11><0,0113

- 0,027
s 00113 | 225.10°°

0.8
J 0,69° . 0,9466
= 60,7.10” kW/(m® K)
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7. Xac dinh he s6 tod nhiét tir sdn phdm chdy t&i thanh.

Thé tich cic khi v 4p sudt riéng phdn cla hoi nude & o = 1,11:
V.= 11,08 + 1,0161 (1,11 - 1) 10,31 = 12,23 m’/kg
Vi = 1,34 40,0161 (1,11 - 1) 10,31 = 1,358 m%kg
fupo=1,358/12,23 = 0,111

T6c d6 san phdm chdy & phén kh{ bo sfy kiéu hoan nhist:

w, = 12:23x13944(179+273) _ o o m/s
273+ 28 4

Céc dic tinh vat 1y cla san phdm chdy:
v =29,42.10° m%s; A = 3,827.10° kW/(m.K); Pr = 0,676
H¢ s6 tod nhiét tir sin phdm chdy:

an - 0,027

3,827.107° (9,95 x0,0113

0.8
00113 | 204210 J 0,676°* = 57,4.10° kW/(m™.K)

8. He s6 truyén nhiét & phdn “lanh” b sy ki€u hoan nhiét theo (7.9):
0,76 x1,0
1 1
St 3
0,542 x57,4.10™" 0,375x60,7.10~
9. Xdc dinh bé mat d6t c4n thi€t va chiéu cao phdn “lanh” theo (7.18):

_ 716,4x13944
10,0.107 x 85,5

k=

=10,0.10”° kW/(m* K)

= 11680 m*

Xy

Sudt bé mat gia nhi¢t bo sdy kiéu hodn nhiét cé dudmg kinh 9,8 m twong (g
vdi 1 m chiéu cao 12 9750 m?, Khi d6 ta ¢6 (& n, = 2):
11680

oy = =0,6m
9750% 2

10. Xdc dinh cdc nhigt d¢ trung binh chia ddng khéi vh dong khong khi va
do cheénh nhiét d¢ & phin “néng” bo s4y kidu hoan nhiét:

try =0,5(270 +117) = 193,5°C; 8, =0,5 (340 + 203) = 271,5°C

t,=0,5(193,5+271,5) =232,5°C

Theo (6.27) d6 chénh nhiét do:

(203 - 117) - (340 - 270) .
= In 86/70" .7c

ll.‘He 86 truyén nhiét tr vich t6i khong khi & phin “néng” cita bo sdy:

At
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T&c do khéi la:

o, = 10,31x1.11x 13,944 (193,5+273) _ 1, 5
273+ 21.4

-C4c dac tinh vat 1y cla khong khi & t = 193,5°C:
v = 34,15.10° m¥s; A = 3,85.10°° kW/(m.K); Pr = 0,69.
Hi¢u chinh nhiét d¢:

_(1935+273 Yos_
G= [232.5 + 273] =0.96

- He s6 tod nhiét vao khong khi:

oy = 0,037

3,85.107° [12,7x0,0096
0,0096 [ 34,15.107%
= 85,4.107 kW/(m?.K)
12. He s6 tod nhiét tir khéi t&i thanh & phdn “néng” bo s4y kiéu hoan nhiet.
Téc do san phdm chdy:

w, = 1223x13.944 Q715+273) _ 108 m/s
273+ 31.5

Céc dic tinh vat 1§ clia san phim chdy & 9 =271,5°C:
v = 40,40.10° m¥s; A = 4,60.107 kW/(m K); Pr = 0,656
He s6 toa nhiét tir khéi vao 16p 16t b sdy:

0,8 ‘
] x 0,69"* x 0,96

-5
ot = 0,037 46010 (IO,SXO,OO%

0.8
0,656
0,0096 40.40.10‘6] "

= 80,0.10° kW/(m* K)
13. Lugng nhiét hip thu cia phdn “néng” b say:

Q.= Qs -~ Q" =3087,1 - 716,4 = 2370,7 kI /kg.
14. He s6 toa nhiét & phdn “néng” bd sdy:

0.80x 1,0
Ko = 1 . {
0,542 % 80,0.10_3 0,375x 85,4.10_3
= 14,75.10° kW/(m>.K)
15. B& mat tinh todn va chiéu cao phin “néng”:
_ 2370,7% 13944
Y 1475107 x 77,7

= 28844 m’
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Suft di¢n tich bé mat cia 1 m chiéu cao bo sfy PBIT-9,8 1a 12070 m?, khi
dé6 chiéu cao phdn “néng” (& n, = 2):
28844
= ——=1,2
¥ 2% 12070 "

Vi du 7.13. Hay xdc dinh nhiet do khong khi néng va khéi sau bo sdy
khéng khi kiéu hoan nhiét va kiéu 6ng duge mic vao hai dudmg khéi song song
theo sdn phadm chdy va khong khi. Khi ti€n hanh tinh toin ta 18y cédc s6 lidu ban
dfu sau day: dudng khoi o', = 1,20; o, = 1,35; §° = 392°C va H, = 4078 kJ/kg,
phdn céc khi di qua b¢ s&y kiéu hoan nhiét x, = 0,78; ph4n khéi di qua bo sdy
kidu 6ng x; = (1 - 0,78) = 0,22; o, = 1,23; he s6 ¢ = 0,996; dudng khong khi:
h¢ s6 du khong khi téng & ddu ra B = 1,133; phdn khong khi lanh di vao b sdy
ki€u hoan nhiét, & = 0,74 ciing nhu 16i bo sy ki€u ong (1 — ) = 0,26; nhigt do
khong khi & ddu vao t'y = 66°C; H”, = 483,8 kl/kg; céc dic tinh két ciu cia bo
sdy kidu hoan nhigt: phén tiét dién khéi va khong khi & bo sdy ki€u hoan nhiet
X, = Xp = 0,458; ti€t din bo sdy ki€u hoan nhiet: F, = F¥; = 25,4 m% F'=
F*7y = 22,5 m’; b& mat gia nhiét F,, = 49952 m> va F.y = 12240 m?, céc dudng
kinh twong duong ciia 16p 16t d*7,,, = 9,6 mm va d*¥,, = 9.8 mm; h¢ 56 sir dyng
£, =0,85.

Cac dac tinh ket cdu cita bo sdy kiéu 6ng: cdc 6ng $40 mm, bé day 1,6 mm,
budc 6ng s, = 60; s, = 42 mm; tiét dién w6t cha dudng khoéng khi Fy = 5,78 m?:
ti€t dien d€ khéi di qua F, = 5,7 m?, bé mat gia nhiét téng F,, = 6410 m?. Bo sdy
kiéu 8ng c6 4 dudng khong khi (hai doan ri¢ng biét c6 t&m trung gian cho méi
mot), khi d6 &, = 0,85; cdc dic tinh nhién liéu, sin phdm chdy va khong khi B,
= 17,44 kg/s; V%5 = 5,55 m'/kg: V, = 7,16 m*/Kg; ry,0 = 0,09.

Bai gidi: 1. Entanpi chia khong khi va khéi & viing tinh todn cla nhiét do:

Entanpi, ki/kg Nhiét do, °C
100 200 300 400
H°/H®, 853,4/733  1729/1478 2634/2236 3534/3006
H é6a=1,20 1000 2024 3081 4164
H éa=1.275 1055 2135 3249 4392
H, 8o =1,35 1110 2248 3416 4614
Hoa=1723 1022 2068 3148 . 4257

2. Xéc dinh h¢ s6 du khong kh{ & bo sy ki€u hodn nhiet va bo sdy kiéu ng;:
Céc do lot khong khi tuyet d6i & bo sdy kiéu 6ng:
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Ao, = (0, —a')x=(1,35-1,20). 0,78 =0,117;
Do Iot tuyet d6i & bo sdy kifu 6ng:
Ao, = (e, -a)x =(1,23-1,20).0,22 =0,007;
Gid tri B’ ¢ d4u vao ca hai bo sdy khong khi:
Bops =B+ (Acty + Acty) = 1,133 + (0,117 + 0,007)= 1,257
Gid tri ' & ddu vao bo sdy kiéu hoan nhiét:
B =B ©=1257.0,74=0930
Gid trj B & ddu vio bo sdy kiéu Sng:
Ba=Ro (1 —®)=2257.0,26=07327;
Gidtri By = B — Ao, =0,930 - 0,117 = 0,813;
Gid tri By = By — Acty = 0,327 — 0,007 = 0,320
Ta kiém tra gi4 tri cho ching:
B’ = 0,813 + 0,320 = 1,133
Diéu dé tuong tng véi gid tri d2 cho B .-
3. Cédc tinh todn bd sAy khong khi hoan nhiét.
a) Tinh todn phdn “néng” bd siy Kiéu hoin nhiét: Dé danh gié lugng nhiét
h&p thu cita phdn “néng” b6 sdy kiéu hoan nhiét, ta 14y so bo t, 5 = 362°C, nhiét
do khong khi & ddu vio phdn “néng” bo siy kiéu hoan nhi¢t 12 124°C. C4c nhiét
do nay tuong (ng v6i entanpi cha khéng khi H’ 5 = 2713,4 kI/kg vA Hygaens =
911,8 kJ/kg.
Theo (7.15), lugng nhiét hip thy can bing cia phdn “néng™:
Q7,=0,872(2713,4-911,8) = 1571 kl/kg
Xic dinh t6c d6 trung binh cia khong khi. Nhiét do trung binh cla khong
khi & phdn “néng” bo sdy kiéu hoan nhiét:
t™Y =0,5(t,5 + ) = 0.5 (362 +124) = 243°C,
Theo (7.8), t6¢ do cita khong khi:
_ 0,872x5,5%17,44(243 + 273)
- 273% 25 4
Xic dinh hé s6 toa nhiét tir kim loai 16p 16t 6i khéng khi. Theo bang P9
“chia phu luc ta tim duge céc tinh v4t 1§ ciia khéng khi & Gz 243°C:

=6,3m/s

B

v = 40,56.10° m?/s; A = 4,146.10° kW.(m.K); Pr = 0,69.
Theo (7.10), ta tinh duoc hé s6 toa nhiét:
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g = 0,037

08
4,146,107% ( 6,3x 0,0096 0.69%4
0,0096 | 40,56.10°3 '

= 47,6.10"° kJ/(m2.K)

Xéc dinh nhiét do clia khéi sau phdn "néng” clia bo sdy ki€u hoan nhiet.
Theo (7.19) ta tim dugc entanpi clia khéi sau phdn "néng” b s&y kidu hoan
nhiét. O nhiet d¢ khéi & ddu vao 9° = 392°C va «’, = 1,20; H', = 4077 kJ/kg:

1571
0,996 x 0,78

Diéu d6 tuong tng & o = 1,275; 9" = 211°C.

H”, = 4078 - +0,075 x 2713,4 = 2259 ki/kg

T&c do trung binh clia san phdm chdy & phin "néng" bo sdy ktéu hoan nhiér,
Nhiét d¢ trung binh cha khéi:
8 =05(9"+9,)=0,5(392 +211) = 30I°C.
Theo (6.21), tdc 4o clia cdc san phdm chdy:
7,16 x 17,44 x 0,78 (301 + 273)

w, = = 8,05 m/s
273x254

Xdc dinh he s6 tod nhiét tir san phdm chéy 16i kim loai cila 16p 16t bé sdy.
Taldya, = g, b6 qua gid trf o vi khong déng k€. Céc tinh chat vat |y clia sin
phdm chdy & 8 = 301°C; v = 43,9.10° m¥s. A = 4766.10° kW/(m.K); Pr = 0,64.

Theo (7.10), hé s8 tod nhiét bdi déi lun:

o, = 0,0037

038
4,766.107 (8,05 x 0,0096 0.64°4
0,0096 439,107 '

= 60,8.10” kW/(m?.K)

He s6 truyén nhiét & phén "néng” bo siy theo (7.6):
0.85%1,0
1 1
+
47,6.107° x 0,458  60,8.10 x 0,458

D¢ chenh nhiét do & phdn "néng” bs sdy theo (6.25):
(211 - 124) - (392 - 362) o

In 82/30~ 33,5°C.
Lugng nhiét hdp thu & phdn "néng" b soy theo (7.12):

10,4.107% x 53,5 x 49952
17,44

k=

=10,4.10° kW/(m2.K)

At =

Q"=

= 1593 kJ/kg
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QLY - QY
Qs”
todn khong cén chinh xdc thém.

B¢ lech AQ = .100 = 1,4% - nhé hon cho phép (2%). Tinh

b) Tinh todn phin "lanh” b6 sdy. Lugng nhiét hip thu cda phan "lanh" clia
bo say.
Nhiét 46 khong khi t’; = 66°C tuong ing vdi entanpi H” , = 483,8 kJ/kg:
Q"*s = 0,872 (911,8 — 483,8) =373 kl/kg.
Té6c d6 trung binh cla khong khi & phidn “lanh” bd s4y. Nhi&t do trung binh
tp, = 0,5 (124 + 66) = 95°C. T6c d¢ trung binh cia khdng khi:

_ 0,872x5,55x17,44(95+273)
273+225

= 5,05 m/s

B

He s6 toa nhi¢t tir kim loai 1&p 16t t¢i khong khi . Céc tinh chét vat 1y cla
khong khi & t,, = 95° C; v = 22,7.10° m?/s; A = 3,149.10° kW/(m* K); Pr = 0,69;

0.8

3,149.107° [ 5,05%0,0098 |

=0,021 2 : : ,69%

ta 0,0098 ( 22,7.107 ] x 069
=27,25.107 kW/(m2.K)

Entanpi v nhiét d6 san phdm chdy sau phdn “lanh” cia bo sdy:
373
0,996 x 0,78

H,, =2259 - + 0,075 . 483,8 = 1815 kl/kg

O a,, = 1,35, nhiét do khéi & ddu ra tir bo sdy ” = 162°C.
T&c 36 trung binh cita khéi & phidn “lanh” bo sdy. Nhiét do trung binh
3 =0,5211 + 162) = 186°C. Téc do6 trung binh:
- 1.16x17,44x 0,78 (186 +273)

w, =72 mfs
22,5%273

He 6 toa nhiet tir khéi vo vich & phan “lanh” cita bo siiy: & § = 186°C;
v =29,66.10° m%/s; A = 3,811.10° kW/(m.K); Pr = 0,667,

o, = 0,021

0,0098 | 29,66.107°

= 34,9.107 kW/(m*K)
Heé 56 truyén nhiét & phdn “lanh” cia bo sdy:

s 0,38
3,811.10 (?.ZXO,OO‘)S] 0,667
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0,85%1,0
1 + 1
0,458 x 27,25.10_3 0,458 x 34,9.10"5
= 5,95.107 kW/(m* K)
Do chénh nhi¢t d¢ & phan “lanh” ciia bd sfy:

(162-66) - (211 - 124) .
At= In 96/87 =91°C

k=

Luong nhiét hip thy cia phin “lanh™

Q. = 5,95.107 x 91x 12240
! 17,44

D6 sai 56 tinh todn (1 -%J . 100 = 1,85%, diéu d6 cho phép.

= 380 kI/kg

4. Tinh todn bo say khoéng khi kiéu 6ng.
a) Lugng nhiét hdp thu theo can bing nhiét cha bo sdy kifu 6ng. Ta ldy t,, =

300°C, khi d6 H®, = 2236 kJ/kg; He s6 du khong khi trong binh & bo sdy kiéu 6ng:

B = 0,327 — 0,5 x 0,007 = 0,3235;
Q; = 0,3235 (2236 - 483,8) = 566,8 kl/kg.
b) Téc do trung binh clla khong khi & bo siy.
Nhiét d6 trung binh T = 0.5 (t,5+ t's) = 0,5 (300 + 66) = 183°C, & nhiet do

nay H%, = 1351,4 kJ/kg. T8¢ 46 trung binh cla khong khi:

_ 0,3235%5,55% 17,44 (183 + 273)
5,78%273
¢) He s6 toa nhiét tir thanh 8ng vao khong khi.
Céc thong s6 vat Iy coa khong khi:
v = 32,91.10° m%/s; A = 3,246.10° kW/(m K); Pr = 0,69;
Céc hiéu chinh C, va C;;

=9,05m/s

Wp

c',=1,29¢= —i"%"':l—l= 1,724; C, = 0,275 . 1,724%° = 0,361.

S8 cdc hang z, > 10, vivay C, = 1,0
He s6 toa nhiét:

s 0,6
o= 0361 . 1,0 324610 [9.05x0,04] 0,690

0.04 3291.107°
= 68,94.10° kW/(m>.X)
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d) Entanpi va nhiét d¢ khéi sau bo say kiéu 6ng.
5668

H,, =4078 - —>°
0,996 x 0,22

+ 0,0066 x 1351,4 = 1500 kJ/kg

& a,, = 1,23 entanpi ndy twong \ing 9,, = 146"°C.
e) Nhiét 46 trung binh ctia khéi.
Nhiét d¢ trung binh 8 = 0,5 (392 + 146) = 269°C. T6c d6 trung binh khéi:

_ 116x17,44%0,22 (2693 + 273)
5,7x273

=9 56 m/s

r

f) Hé s toa nhiét tir khéi téi thanh 6ng.
Céc thong s6 vat 1y clia khéi & § = 269°C:
v =40,03.10°% m¥/s; A = 4,52.10° kW/(mn.K); Pr = 0,648;

-5
o = 0,023, 45210 (9,56 x 0,0368

08 0,648%
0,0268 | 40,03.107% ]

=34,0.107 kW/(m*.K)

g) Hé s6 truyén nhiét & bo sdy kiéu 6ng;
0,85
1 1

+
34,0107 689.107°
h) D6 chénh nhiét d6 trong bo say kiéu éng.
Dé xdc dinh he s6 hiéu chinh, ta tim cdc thong s6:

1 §-8, 392-146
R = = Tta-tp = 300-66 - 1036

_xy 300-66
P=g {=T02-66 = 0718
Theo hinh P11 (phu luc) & chuyén dong giao cét b6n 1dn y = 0,94, Do
chénh nhiét do & dong ngurge:

_ (392 - 300) - (146 - 66)
ng T In 92/80

D6 chénh nhiét d6 thuc & At = 85,7 . 0,94 = 80,6°C.
i) Luong nhiét hdp thu cha bo s&y khong khi kiéu éng.

_19,35.107* x 80,6 x 6410
17,44

k= =19,35.107 kW/(m* K)

At = §5,7°C

Qr

= 573 kl/kg
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Sai s6 tinh todn [l - %) 100 = 1,08%, diéu d6 cho phép.

Do d6, sau bo say kifu hodn nhiét 1,5 = 362°C va 8,, = 157°C, con saun b
sdy kiéu 6ng 1,5 = 300°C v 9,, = 146°C. Nhiét d6 trung binh chung cia khong
Khi néng t, , = 0,74 . 362 + 0,26 x 300 = 345,9°C, clia khéi thai 8,, = 0,78 x 157
+0,22 x 146 = 154,6°C.

BAI TAP

Bai 7.15. Hiy xac dinh bé mat d6t c4n thiét cha bo sAy khong khi kiéu 6ng,
d&i voi 16 hoi khoi 300 MW, véi diédu kién 1am maét san phdm chdy tir § = 375°C
t6i 8, = 150°C. Khi ti€n hanh tinh todn ta 1dy: tp = 50°C, cdc 6ng c¢é dudng kinh
40 mm, bé day 1,6 mm va phan b6 cdc 6ng kiéu so le c6 bube s, = 60 va s, = 41
mm; so dé mic cdt nhau b6n l4n c6 hai t4m bang 6ng trung gian z, >10; t6c 46
khong khi wy = 8,7 m/s, t6¢c d6 khéi w, = 11,1 m/s; @’ = 1,20: o™ = 1,23, B” =
1,16; ¢ = 0,9972. Tieu hao nhién lién B, = 17,444 kgfs; ry,e = 0.091; cdc
entanpi 1y thuyét clia san phdm chdy va khong khi & 200°C: HY, = 1729,1 kJ/kg ;
H% = 1477,9 kJ/kg, & 400°C: H°, = 3564,0 kl/kg. H'; = 3006,1 kl/kg.

Bai 7.16. Bé mat d6t cdn thiét clia b sdy khéng khi kifu 6ng thay dbi thé
nio khi chuyén sang cdc budce s, = 52 va s, = 40 mm néu giit cdc t6c d6 khdi va
khong khi theo bai 7.15?

Bai 7.17. Hiy tim su phu thudc nhiét d6 khéng khi vao lwu lugng khong
khi © di qua bo sdy khong khi dugc méc song song theo san phim chdy va
khong khi. Khi ti€n hanh tinh todn 14y cdc phin lwu lugng khong khi (so vdi
lwong khong khi di vio budng d6t, B~ = 1,20) 12 © = 0,20; 0,25 va 0,30; phdn
lun luong khéi x = 0,2 & tdt ca cdc phuang 4n. Céc gid tri cia hé s6 du khong
khi & dudng khéi o’ = 1,2 va «” = 1,205. Céc s6 liéu k&t cau bo sdy kidu ong va
cdc dac tinh nhién lieu 1dy theo vi du 7.15. He s6 oy 14y khong déi (theo
phuong 4n tir @ = 0,2). Entanpi ¢dc khi & « = 1,205 bang: & 100°C 1a H, = 1004
kJ/kg, & 200°C 1a H, = 2032 kl/kg.

Bai 7.18. Nhiet d6 khéi thai thay 48i the ndo khi sit dyung so 46 don cdp, cho
dong khéng khi qua hanh trinh ddu 80%, cic hanh trinh con lai 20% - qua
dudng 6ng khong khi di vong ¢6 hoa tron & phia trude hanh trinh thif hai. Lay
cdc s6 lieu ban ddu theo vi du 7.13 c6 sir dung hé s& truyén nhiet;‘ nhiét do
khong khi di vao bo siy kiéu 6ng 14y bing 30°C.
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Chuong 8
TiNH TOAN CAC BE MAT POT DOI LUU - BUC XA

8.1. CAC PAC TINH HINH HOC CUA CAC BE MAT POT
POI LUU - BUC XA

Cédc bé mat d6i luu - bitc xa bao gém cdc bé mat d6t kiéu man, gian feston,
cdc 6ng dan hai, cdc chim 6ng 1 hoi hdp thy nhiét d6i luu cia sin phim chéy,
va nhiét bifc xa tir buéng dét.

S6 cdc tAm man z, duge xdc dinh theo cong thifc:

2, = afs, - 1 (8.12)
néu khodng cdch tir cdc tdm bién t6i cdc tuong bén clia dudng khéi bing khoing
cach giita cd¢ doan (budc s,); va:

Z, = afs, (8.1b)
néu khoang cdch tir cdc tim bién t6i cdc tudng bén bing nlra buéce s,/2.

Trong cdc cong thitc (8.1a) va (8.1b): a - bé rong mit truéc bubng d6t, m.

86 cac 6ng dugc mic song song & gian &ng manh duge xdc dinh tir diéu
kién: do tin cdy lam viéc cua kim loai & t6c d6 khéi lugng cho phép pw = 800 =
1100 kg/(m*.s):

D.n,

n= ——0 (8.2)
0,785d%z, pw

& day: d, - dudng kinh trong cia 6ng, m (thudng d6i véi cdc bod qud nhiét hoi ta
chon cic 6ng cé dudng kinh ngoai 32, 36, 38, 42 mm ¢6 bé day thanh 4,5 + 7,0
mmy); D - lvu lugng méi chat 1am viée, di qua bé mat, kg/s; n, - s6 cdc dong
song song cua moi chit 1am viéc theo bé rong dudng khéi (thudng n, = 1 hay 2).
Chi€u sau t4m man duoc xdc dinh bdi bude doc s,, s6 cdc 6ng duge mic song
song n & tdm man (doan) va s& cdc 1dn d6i chiéu cla tfm man z, doc theo khdi:
c=[(n—1)s, +d]ln, + Ac{z, - 1)
& day: Ac - khodng cédc giifa hai dudng ddi chiéu clia (4m man.
Tiét dién d€ sén phdm chdy di qua:
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F,=ab-zb.d, (8.3)
Khi tinh todn tdim man, ta sit dung cic khdi nieém di¢n tich bé mat sau:
Bé mat toan phdn, m?, dugc xdc dinh gip déi dien tich bé mat di qua truc céc
dng clia doan va gidi han bdi bé mat tao thanh bén ngoai cha cdc 6ng ngoai ciing:
F, = 2z,h.; (8.4)
Bé mat tinh todn ciia t4m man F, = F.x, & day x - heé s8 géc (hinh Pl ciia
phu 1ue).
Cac bé mat hip thu bifc xa cla céc ti&t dién viao vara F, ., F, (hinh 8.1).
He s6 gdéc tir ti&t dién vao tdi tiét dién ra:

2
o= [iJ +1-= (8.5)

vio

Hinh 8.1. Xic dinh bé mat bitc xa cla cic tiét dién
ddu vao va ddu ra cha bé mit tAm man cha bo qud nhiét.

Bé day hiéu qua cla 16p bic xa:

1,8
5= 1 1 (8.6)
BTt

Khi tinh todn gian feston cfin phan biét cic bé mit sau day:
Bé mat trao d6i nhiét toan phdn:
F, = nd.z,z;h,, (8.7
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& day: z, va 2z, - s6 lugng cdc Ong trong mot hang va s6 cdc hang theo dudmg
khéi; h,, - chiéu cao tinh todn cla clra khi & d6 c6 gian feston.

B& mat h4p thu bitc xa, m%:

F,p = a.h Xy (8.8)
& day x, - hé s8 géc cha gian feston, x4c dinh theo hinh P1 cta phu luc, & s
6ngz, 25, X = 1.

Vi du 8.1. Hiy xdc dinh c4c kich thudc bé mat tinh todn clia bd qud nhiét
bikc xa - d6i lru (kiéu t&m man) dugc b6 tri & phin trén cua budng d6t. Cc s6
lieu ban d4u: 8ng $32 mm, bé diy 5 mm, s6 lugng cdc doan theo bé réng dudng
khoi 1 22, s6 luong cdc ong trong mot tdm 30, bé rdng dudng khéi 13520 mm,
budc doc cha 6ng s, = 35 mm; cdc kich thude phi bi cia bé mat chi ra trén hinh
8.2, cdc kich thuéc tdm man ¢ trén hinh 8.3.

Bai gidi: 1. Ta xdc dinh bé mat
tinh todn cha bo qua nhiét. Do hinh
dang phifc tap cia tdm bdi sy ton tai
chia cd ba hang 6ng dugce gidng theo
chidu cao, bé mait dot cla tdm dwge 200 \
xdc dinh theo timg phin. Do cic 2620 23801/ 2500

budc doc tuong d6i ciia Gng syd = )—-
35/32 = 1,09, he s6 gbéc cla tdm

7000
5500

theo hinh Pl cta phy luec x = 0,98. 5180

Khi xdc dinh cdc kich thudc tinh 7680% 13520
todn cta tAm man véi kich thude dai -

theo cdc truc dudong 6ng, cdn thiét
cong thém kich thuéc dudng kinh d,
mm. Khi d6 tir hinh 8.3 ta cé: phin
trén cla tdm: ¢, = 1015 + 32 = 1047 mm; phén trung binh thit nhét; ¢, = 945 +
32 = 977 mm; phén trung binh thi¢ hai; ¢, = 875 + 32 = 907 mm; phin dudi ¢, =
805 + 32 = 837 mm. Chiéu cao phdn dudi bang 700 + 0,5 . 32 = 716 mm.

Cic kich thudc bé mat phan doan duge x4c dinh theo dudng déi chiéu ddu
tién clia man vA sau d6é gdp doi. Phin mat phing 6ng gita hai dudng d6i chiéu
cha man dugce tim rieng va bd sung vio bé mat dai. Kich thuéc "khe hd" gilta
cac dudng déi chiu clia man Ac = 350 — 32 = 318 mm. B& mat cic 6ng ndi (cdc
doan nim ngang) duge xdc dinh theo nira chu vi 6ng. Do d6, kich thudc bé mat

Hinh 8.2. C4c kich thudc phi bi
clia bo qué nhiét tAm chdn.
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thu duoc tiang gap doi (doan bi dot
tir 2 phia bdi khéi) va nhan véi s6
cdc phan doan ctia bé mat tdim man.

Tir d6 ta cé:

F,=[1,047.3,3+ (0,977 + 0,907) .
1,5 + 0,837 . 0,716 + 0,5 . 3,14 .
0,032 (0,907 + 0,977+ 1,047)1.2 .
0,98.2.22+0,318.0,952.098.
2.22+0,5.3,14.0,032.0,318.
2.22=621m%

2. Ta xéc dinh ti€t dién d€ moi
chat 1am viéc di qua. Pudng kinh
trong cla 6ng d, = 32 — 10 = 22
mm; f, = 0,785 . 0,022 .30.22 =
0,251 m%

3. Ta tim ti€t dién dé khéi di
qua. B6 qui nhiét biic xa - d6i luu
theo hinh 8.2 ¢6 cdc doan vdi khéi
luu dong bac khac nhau - ngang va

doc. D61 véi doan huu dong bao ngang:

7000

==
| ! "_ ) Jﬁzg \Truc dng
S nhigt trdn
& 2380 .
4 1)
%“ 45 {35x27=4k5
t-"-.‘r 224 .
=t 375 Jox25=875
‘% _
r
g 5 jexza=920
¥ =505 ]
. 1960

Hinh 8.3. C4c kich thuéc tim
bé qua nhiét tdm man.

F.n, = 6.5.13,52-0,032.22.6,5=83,3 m?

béi véi doan luu ddng bao doc:

F,.=1518.1352~ 0,032.2,38.22=68,36m*

4. Cac budc trong ddi clia Ong:

Buéc ngang trung binh bing s, = a (z, + 1) = 13520/ (22 + 1) = 588 mm.

Khi dé:

G, = 588/32 = 18,38; 0, = 35/32 = 1,094.
5. Bé day higu qua ciia 16p biic xa theo (8.6):

1,8

$=7 1

70172387 70,588
6. He s& ¢, & ddu vio tiét dién ra clia t&m chin theo (8.5):

o= |[238 )2 ol
© Ylos88

238
0,588

=0,795m

=0,122
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7. B& mit cdc clra khdi vae va ra (xem hinh 8.2):
F..= (7,0 +2,38). 13,52 = 126,8 m?
F,=6,5.1352=879m’

8. B8 mat d6t duge luu dong bao doc va ngang:

F,=F 1 _ g -7-‘9-3.'-%3 = 44,4 m’
h )

F,p = F, — F, 4= 621 —44,4=576,6 m’

Vi du 8.2. D6i v6i 10 hoi ¢é nang sudt hoi D = 277,78 kg/s, ta chon s6
lugng cic tdm cla bod qué nhiét tdm man z, , budc ngang s, vi s6 luong cdc 6ng
& mot tdm. Khi tinh todn, 14y t6c dé khéi lugng cho phép 1000 kg/(m?.s), cdc
ong $32 mm c6 bé day 6 mm vi budc doc s, = 35 mm. Cho ring theo céc didu
kién van chuyén, chiéu sAu doan & cdc truc 6ng cdn khong 16n qud 3000 mm;
ban kinh u6n 6ng 14y bing 135 mm. Lvu lugng hoi qua bd quéd nhiét bing
93%/nang suft hoi dinh mitc chia Id ndy, c6 tinh dén sy lam viéc clia bo 1am mit
hoi kiéu phun, duge dit sau né bo qué nhiét, bé rong dudng khéi & ving bo qud
nhiét tdm man 16000 mm.

Bai gidi: 1. Xdc dinh tiét dién cin thiét d€ hoi di qua. Luu lugng hoi qua
b6 qua nhiét D,/(pw), = 258,33/1000 = 0,258 m°.

2. Xéc dinh s& lugng 6ng trong 1 t4ém. Bé rong cyc dai cha mét dudmg déi
chiéu (300 - 135/2)/ 2 = 1365 mm. Vi bubc 6ng s, = 35 mm, s6 lugng cdc 6ng
n. = 1365/35 + 1 = 40 cdi.

3. Xic dinh s6 luong cic tAm man z, = 0,258/(0,785 . 0,022 . 40) = 20,6
tam. Ta 14y z, = 20 cdi.

Do d6, bd qud nhiét bitc xa - d6i lvu t&m man cdn c6 20 tAm v4i s6
lugng cdc 8ng & mdi t4m 40 cdi, khi d6 t6c do khéi lugng clia hoi bing
(pw), = 1000 (20,6/20) = 1028 kg/(m’.s).

4. Buéc ngang cla cdc t4m man trong dudng khéi theo (8.1b):

5, = 16 000/20 = 800 mm

Vi du 8.3. Trong 1d hoi c6 gian feston, hai hang tao thanh béi cdc 6ng cla
gian sau budng dot, bé rong cia né 18,0 m. Hay xdc dinh cdc déc tinh hinh hoc
tinh todn cha dién tich gian feston, b8 mat d6t cha nd, néu cho: dudng kinh &ng
60 mm; bé day 6 mm; b6 trf c4c 6ng kiéu song song c6 cdc budc s, = 140 va
s, = 250 mm; chiéu cao 6ng cla gian feston 6,5 m.
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Bai gidi: 1. Xéc dinh bé mit gia nhiét clia gian feston theo (8.7). S8 lugng
cdc Ong & mot hang:

n = (18 000/140) - 1 = 127,5 cdi. Ta ldy n = 128 cdi.
F,=3,14.0,060.128.2.6,5 =313, 5 m".

2. X4c dinh bé mait d6t bdi bitc xa clia gian feston. Hé s6 géc chia gian
feston c6 hai hang & s,/d = 140/60 = 2,33, Theo hinh P1 cia phu lyc (dudng
cong) ddi véi hang ddu x, = 0,54. D6i véi gian feston hai hang

Xe=X +(1 -x)x,=054+(1-0,54).0,54=0,788.

Theo (8.8) ta cé:

F,,=18,0.6,5.0,788 = 92,2 m?
3. Tiét dién dé khéi di qua theo (6.3):
F,=18,0.6,5-128.6,5.0,060=67,1m*
4. Céc bude tuong ddi ctia 6ng trong gian feston:
o, = 140/60 = 2,33;  ©,=250/60 = 4,17

5. B& day hi¢u qua cia 16p bic xa trong gian feston theo (6.6):

4 x 140 x 250

5=009.0,060
3,14 x 60°

- 1] =0,614 m.

BAI TAP

Bai 8.1. Hiy tinh todn cdc dic tinh hinh hoc cta bg qud nhiét d6i lun - biic
xa c6 dang T, clia 15 hoi kh6i 800 MW, duge b6 tri & dudng khéi ngang chuyén
tiép. Bo qué nhiét d6i luu - birc xa ¢6 hai dudmg quat ddi chiéu, d4u tien hoi qua
t4m & giita cha dudmg khéi (nira bé rong), sau d6 cdc t4m ben. S6 lugng t6ng céc
tdm theo bé rong mot dudng khéi 40 cdi, mdi doan bao gébm 18 6ng véi duong
kinh 42 mm cé bé day thanh 7 mm ducgc phan b6 véi budc doc s, = 45 mm. Bé
rong dudng khéi 30,44 m. Cic kich thude co ban cba mét tAim man & mot phdn
dudmg khéi thé hién trén hinh 8.4.

Bai 8.2. Bé mat dét, c4c tiét dién d€ hoi di qua, bé day hiéu qua cta 16p
biic xa trong bd qud nhiét d6i luu - biic xa cla 15 hoi ¢6 nang sult hai D =
186,11 kg/s s€ 1a bao nhieu, khi sit dung cdc dng cé cac duong kinh khic nhau:
$32 mm v6i bé ddy 5 mm; ¢36 mm cé bé day 6 mm va $38 mm cé bé day
6 mm? cho ring & bé rong dudng khéi 18000 mm, khodng cich gitia cdc 6ng 3
mm. B& mat d6t don gian coi 14 khong tinh b€ mat cdc 6ng dan cich; ban kinh
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udn cia 6ng & tdt cd phuong dn lay

135 mm. S6 lugng cdc 6ng mot tdm 12 ¥70
20 cdi; chiéu cao doan 7000 mm. o 17545 = '
Bai 8.3. Cdn thiét sir dung cdc E =

6ng nao dé gidm dién tich bé mit det 2000
ctia bd qua nhiét bitc xa - d6i Iwu vao i
cd 1,5 = 1,6 14n? Cdc doan tdm gidn ! !
6ng manh ¢é kich thude 13 bao nhiéu

————]

11400

v ¢6 bao nhiéu t4m gidn 6ng manh? o _;;5;}‘*”"‘
O phuong 4n ddu 56 t4m c6 chiéu sau ;:'5‘.
3800 mm tir cdc 8ng $32 mm, bé day .
6 mm, bdn kinh uén cia 6ng 135 mm. l
Bé rong dudng khéi 31,0 m. Y
Huéng ddn gidi: Khi gidi bi todn 15%70 §
hdy xem xét cdc dudng kinh 6ng 36, | =1050, |

38, 42 mm, c6 khe ho gifta cdc 6ng 3
mm, bé day tang v4i gia s6 12 0,5 mm,
thuc hién diéu kién d6 bén nhu nhau -
12 ty 56 bé day thanh § véi duong kinh ngoai 6/d = const.

Bai 8.4. O cdc d6 sau khic nhau chia cdc t4m clia b qui nhiét d6i luu - bic
Xa, hily chon budc giita cdc doan s, ma & d6 hé s8 géc tir ddu vao t6i ddu ra @, s&
bing 0,10. Ldy chiéu sau cia cdc doan 14 2,0 va 3,0 m.

Hinh 8.4. Céc kich thudc cha doan bd
qud nhiét tAm man (cho bai 8.1).

8.2. BO HAP THU NHIET CUA CAC BE MAT POT HOI LUU VA
BUC XA

Luong nhiét Q,, k¥/kg, do sdn phdm chdy toa ra khi lam mét chhing & bé
mat dét tir nhiet do & ddu vao 9§ di nhiet do & ddu ra 9 dyoc xdc dinh boi
phuong trinh c4n bing:

Qo=(H -H") 9 - Qs (8.9)
& day H', H” - entanpi clia san phdm chdy & cdc nhigt d6 8° va 8", kJ/kg; Q,, -
lugng nhiét theo can bing bé mit bé sung, kI/kg.

Luong nhiét Q,,, kJ/kg, do bé mat hap thu (tAm chén gidn feston) & két qua
bitc xa truc ti€p tix thé tich budng d6t duge xdc dinh nhu hi¢u nang lugng nhiét
cAp qua tiét dién vao Q,,,, va bifc xa cho cdc bé mat khdc qua ti€t dign ra Q, 2
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Ql.s = Q].vhu - Ql.m (8. 10)
Khi dé:

1o = Qus-Frao/Bp (8.11a)

Qi = Quuao (1 — &) /P + 5,67.10"e.F, . T*,%./B, (8.11b)

& day q,, - cudng d6 dong nhigt & viing clra ra clia buéng d6t, kW/m?; dugc 14y
tir tinh todn budng dét hay khi khong ¢é né duge xdc dinh theo cong thite:

Qs = PrsB,QvF ¢ (8.12)

f3 - hé 56 tinh dén trao d6i nhiét tuong hd gitta bubng d6t va cdc tm man

(hinh P2 cfia phu luc); s - h¢ s& do khong déu hap thu nhiet budng dét theo

chidu cao & viing cira s6 ra 14y theo hinh P3 (phu luc); Q;; F; - nhiét birc xa hap

thy, kJ/kg, clia cic bé mat tudng budng d6t, m?; € - hé s& bitc xa cha san phim

chdy & nhiét do khéi trung binh duge xdc dinh theo biéu thitc (4.11); £, - hé s6

hién chinh, phu thugée vao dang nhién lieu, duge 14y bang 0,5 khi d6t than va
mazut; 14y bang 0,7 khi d6t khi ti nhién va 0,2 khi d6t d4 phién.

Né&u gian feston (chiim &ng 10 hoi) ¢6 56 cdc hang theo chiéu sau z, = 5, thi
nhiét bifc xa tir budng d6t hoan toin hdp thu bdi bé mat nay. O s6 lugng cic
hang nho hon, nhidt bic xa cia gian feston duge xdc dinh theo cong thic:

Que=diy Fm/Bp (8.13a)
& day F 4 - bé mat hdp thu biic xa cla gian feston, m* duge xdc dinh theo (8.8);
Q.4 - cudng do dong nhiét trong ving gian feston, kW/m?; duge x4c dinh tir tinh
toan 10 hoi hay theo (8.12).
Néu gian feston duge dat sau cdc tdm man:

Qe = QX (8.13b)
Moi chat 1am viéc trong cdc 6ng sé hdp thu toan bd lugng nhiét (bitc xa va
d6i luu). S gia entanpi clia moi chat bing:
Ah = (Q; + Q) x (B/D) (8.14)
& day D - luu lugng moi chat qua bé mat, kg/fs.

Vi du 8.4. Hiy xdc dinh lugng nhiét hdp thu cla tdim man bd qua nhiét va
s& gia entanpi cla khéi. Khi ti€n hanh cdc tinh todn 14y nhiét d6 khéi 8 =
1060°C; 8” = 950°C; entanpi H’ = 11983 kJ/kg; H’’ = 10605 kJ/kg, méi chat
lam viéc t* = 417°C; p’ = 14,96 MPa; p” = 14,67 MPa; h’ = 3047 kl/kg; ¢ =
0,996; D = 136,81 kg/s; q,, = 69,7 kW/m%; F .. = 52 m% F,, = 45 m’. Nhién
lieu 1a than d4; B, = 9,76 kg/s; bé day hiéu qua cla l6p bic xa s = 0,84 m; dp
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suft & duong khéi 0,1 MPa; ry,o = 0,091 1, = 0,231; p,, = 0,023; @, = 0,14. Loai

mdy nghién t6c do trung binh; nhiét hdp thy phy cla cdc b€ mat khic trong
viing b6 tri tdim man Q,, = 91 kl/kg.

Bai gidi: 1. Ta xdc dinh theo (8.9) lugng nhiét hip thu theo can bing nhiét
cita bd qui nhiét tim man:

Qs = (11983 - 10605) 0,996 — 91 = 1281,5 kl/kg
2. Nhiét d6 trung binh cuia san phdm chéy:

8, = (1060 + 950} 0,5 = 1006°C,

T, =1005+273=1278K

3, Xac dinh hé s& bitc xa cha thé tich khéi ndm gilta cdc tfm man cia bo
qud nhiét tAm man (theo s6 lidu bai 4.1):

Tich p,s =0.1.0,231 . 0,84 = (0,0194 m.MPa
Hé s6 lam y&u bifc xa:
k, = 10,56 1/(m.MPa); k,, =74,76 1/(m.MPa);
Bé day quang hoc cla dong khéi bui:
kps = (10,56 . 0,231 + 74,76 . 0,0227) 0,1 . 0,84 = 0,347
He s6 bic xa:
g=1-¢%*"=0,293
4. Theo (8.11a) xéc dinh nhiét qua mat phing ti&t dién vio cha tfm man.
Qive = 69,7 . 52,0/19,76 = 371,7 kl/kg
5. Nhar vay, & tiét dién ddu ra cia tAm man:

_ 371,4(1-0.293)0.14 567.10°"! x 0,293 x 45,0% 12784 x 0,5
lra — 0’97 9,76

= 140,8 kJ/kg
& day he s6 hieu chinh f = 0,97 & 8 = 1060°C - theo hinh P2 ciia phu luc.
6. Nhiét hdp thu biic xa clia tAm man tir bubng d6t theo (8.10):
Q..=371.4-140,8 =230,6 kl/kg
7. Su tang entanpi hoi & tdm man:

Ahg = (1281,5 + 230,6)—1%’—% = 1079 ki/kg

Entanpi va nhiét d¢ hoi & ddu ra tim man:
h”, = 3043,9 + 107,9 = 3151,8 kJ/kg; (", =446°C,

212



Vi du 8.5. H¢ s& bifc xa trong tdm man cia bd qué nhiét, he s6 géc va su
hap thy nhiét bitc xa tir budng dot thay d6i the nao khi thay déi buéc ngang giita
cdc tdm clia bo qué nhiét tir s, = 600 161 s, = 1200 mm? Khi thuc hién tinh todn
lay: 8* = 1212°C; 8” = 1080°C; 4p sudt & dudng khéi p = 0,1 MPa; 1,0 =
0.1188; r, = 0,2566; chiéu cao doan tfm man h, = 3000 mm; chiéu sau cha doan
¢ = 2800 mm;

Bai gidi: 1. Phuong 4n ddu v6i s, = 600 mm. Nhiét d6 trung binh cia sin
phdm chdy:

8, = (1212 + 1080).0,5 = 1146°C hay T,, = 1146 + 273 = 1419K

Tich p,s = 0,1 . 0,257 . 0,843 = 0,0216 m.MPa, & d&y bé day hiéu qua cia
16p buc xa:

1,8

9072877056
He 56 1am y&u bic xa k, = 9,438 (m.Mpa)"' vi bé day quang hoc clia dong khi:
kps =kp.r,s=9438.0,1.0,2566. 0,843 = 0,204
Hé s birc xa:
g=1-¢%=0,185

2. Phuong én 2 c6 s, = 1200 mm. Bé day hi¢u qua cla 16p bifc xa:

1,8 :
$=7] 1 ] =1,383 m

90728712
Tich p,s = 0,1 . 0,257 . 1,383 = 0,355 m.MPa. Hg 56 1am y&u bifc xa va bé
day quang hoc clia 16p bic xa k, = 7,26 (m.Mpa)';
kps =7,26.0,1.0,2566 . 1,383 = 0,258
Hé s6 bic xa: |
£=1-e%"=0,227

Do d6, trong trudng hop di cho sy tang budc ngang gita cdc t4m man gip 2
lan [am tang h¢ s6 bic xa cha thé tich khi vao ¢& 1,23 14n.

Vi du 8.6. Hiy xdc dinh nhiét hop thu cia gidn feston hai hang dwoc dat &
déu ra tir buéng dot 10 hoi va 12 h¢ thng &ng din cla gidn sau cita bubng dét.

Khi ti€n hanh cic tinh todn 14y cdc 6ng din $133 mm, bé day 6 mm, b& tri
kiéu song song, budc ngang s, = 750 mm, budc doc s, = 150 mm, céc kich
thudc dudng khéi a = 9200 mm va b = 5000 mm; nhién liéu 12 than nau; B, =
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10,09 kg/s; 8 = 1012°C; 8” = 1003°C; q; = 96,3 KW/m® vi entanpi ddu ra H”
=6701,8 kJ/kg.

Bai gidi: 1. X4c dinh bé& mit bic xa gian feston. He s8 géc cla gian feston
(hinh P1 cia phu luc) & s,/d = 750/60 = 12,5; x4 = 0,2 + (1 - 0,2) . 0,2 = 0,36;
F4=92.50.036 = 16,56 m’,
2. Nhiét hap thy bitc xa ctia gian feston tir budng dét:
Q4 =96,3 . 16,56/10,09 = 158,05 kl/kg

3. Nhiét hdp thu ciia cdc 6ng gian feston (do trao di nhiét v6i khéi):
Q. = (6785,9 - 6701,8) 0,9935 = 83,6 kl/kg

4. Nhiét hdp thu toan phédn clia cdc Ong gian feston.
Qs = Qs + Qo = 158,05 + 83,6 = 241,65 kl/kg

Nhu di thdy & gian feston hai hang, lugng nhiét thu dugc boi bitc xa tir
budng dot c6 thé vugt qué lugng nhiét thu duge tir san phim chdy bdi d6i luu va
bifc xa giita cdc 6ng.

BAI TAP

Bai 8.5. Luong nhiét bic xa tir budng d6t do bo qud nhiét bic xa - ddi luu
nhan duge thay ddi thé ndo khi tang chiéu cao tfm man tir 7,0 61 9,0 m? Khi
gidi bai todn 14y budc ngang gilfa céc t4m s, = 600 mm; chiéu sau tdm 2,8 m;
dién tich b& mat cira vao clia bd qué nhiét 174,0 m® (& chiéu cao 7,0 m) va 225,3
m? (& chidu cao 9,0 m); dien tich b mat clra ra 88,8 m? (chiéu cao 7.0m) va
114,2 mm? (chiéu cao 9,0 m); dung nhién liéu mazut; B, = 19,278 kg/s; 10 =
0,119; r, = 0,257; cudng do dong nhiét q, = 19,5 kW/m?, nhiét do trung binh
cha khéi & b6 qui nhigt 1160°C; he s6 trao d6i nhiét tuong hd (buéng dot — tam
chin) B = 0,76.

Bai 8.6. Luong nhiét bitc xa tir budng d6t trong 1 don vi thdi gian thay déi
th€ ndo néu thay th€ mazut bing d&t nhién lieu rdn? Hay so sdnh & cdc kich
thudc hinh hoc nhu nhau ciia bd qué nhiét biic xa - d&i luu: chiéu cac doan 9000
mm; chiéu su 2800 mm; bude gilta ching 600 mm; bé mat clra vao 225,3 m%
bé mit clra ra 114,2 m?, c4c s6 lien theo mazut 14y theo bai 8.5. Nhién li¢u rén
B, = 63,7 kg/s; Iy,o = 0,168; 1, = 0,305, p, = 0,017, mdy nghién t8c do trung
binh; g, = 19,5 kW/m?. Nhiét d¢ khéi & ci hai trudng hop ly & ddu ra budng
dét 1150°C, sau bd qué nhiét 1050°C,

214



Bai 8.7. Hay xdc dinh nhi¢t hap thy can bing cita b qui nhiét d6i luu —
bitc xa, nhiét bic xa ma né thu duge tir budng dét va sy gia ting entanpi hoi
trong chiing. Khi thuc hién tinh todn 14y nhién liéu mazut; 8’ = 1272°C; H’= 24
350 kI/kg; H” = 20758 kI/kg; Q,, = 420 kl/kg; U’ = 365°C; p’ = 14,72 MPa; p” =
14,32 MPa; b’ = 2814,4 kJ/kg; B, = 117 m* ¢ = 0,997; D, = 175,75 kg/s; q, =
57,9 kW/m?*, F,,,, = 171 m% F,,, = 117 m? bé day hien qua 16p bic xa s = 0,872
m; 4p suft & dudng khéi p = 0,1 MPa; ry,,0= 0,187; t, = 0,281: ¢, =0,174.

8.3. TINH TOAN NHIET CUA CAC BE MAT GIA NHIET
POI LUU - BUC XA

Co 54 tinh todn nhiét cita cdc bé mat birc xa - d6i luu 1 ding thitc hap thy
nhi¢t Qr = Q,, & day Q, = F.kAYB, — nhiét hdp thu clia bé mat d6t do trao d8i
nhi¢t d6i luu va bic xa, kifkg; Q, = (H’ - H") ¢ - Q,, - nhiét bé mithap thu
thu dugc tir sdn phdm chdy theo can bing nhiét, kJ/kg.

He 56 truyén nhiét dugc tinh theo muc 6.3 (xem bang 6.2):

£
=T e+ Umpoy (14 Qui/Q0) (8:15)
Qpn nhiét hap thu clia cdc bé mat phy (trén tudng) ndm & trong viing phan bs bé
mat 61 luu bifc xa, kl/kg; thudng ta xdc dinh tir ding thic Q,,, = Q; d6i véi c4c
kich thuéc F,, m* va do chénh nhiét d¢ At,, °C, bé mit da cho nhung su sir
dung hé¢ s6 truyén nhiét 1ng theo (8.15); H’, H” - entanpi clia khéi & ddu vao bé
mat va & ddu ra tir né, kJ/kg.

o, - hé s6 tod nhiét tir phia san phdm chdy d6i v6i bé mat tinh toén,

kW/(m’.K), xdc dinh theo cong thifc:

nd
a =& (ax 3oy + @) (8.16)

0 day ax - he 56 toa nhigt bai d6i lwu, kW/(m*.K), duoc xdc dinh theo (6.9);
o, - he s6 tod nhiét bdi bitc xa clia céc san phim chdy, kW/(m*.K), dugc xdc
dinh theo (6.10) & nhiét d¢ trung binh cha dong T,, va bé diy hieu qua clia l6p
birc xa s, m; & - he s6 sit dung dai véi cdc tdm man dugce bs tri & phén trén chia
bubng dét va trong cdc dudng khéi d6i lvu nim ngang, phu thudce vao téc do
Kh6i v & w, = 4 m/s ta 14y & = 0,85.

H¢ sd bam bdn bé mat ¢ d6i véi cdc bo quéi nhiét d6i lwu khi d6t cic nhién
lidu rdn phu thudc vao céc tinh chdt clia nhién liu va nhiét d6 sin phdm chdy,
duge xdc dinh theo hinh P13 clia phu Juc. Khi d6t mazut hé s6 bim bdn phu
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thudc vao i8¢ do khéi va duge 14y theo hinh Pi4 ciha phuy luc. P61 vdi khi
nhién gi4 tri € = 0.

Viec x4c dinh nhiét d6 vich bi bdm bdn cha tAm man (d€ tinh todn a,) duge
thuc hi¢n theo nhiét h&p thy toan phan cilia bé mat (c6 tinh dén bitc xa tir thé tich
budng dét) theo (6.11):

da = (Qs + Q1)B/E, (8.17)

Khi d6t cdc khi ty nhién t, =, + 25°C, d6i v6i cdc Ong cla gidn feston &
d4u ra buéng dat, trong t4t ca trudmg hop t, = ¢, + 80°C.

Thir tu (thu4t todn) tinh bé mit duge xdc dinh bdi phurong thitc tinh todn.
Muc dich cu6i cling cla tinh todn thiét k€ 1a xdc dinh dién tich bé mat gia nhiét
¢dn thiét dé 1am mat san phdm chdy t6i nhiét 4o da cho. N&u cho ring cdc quan
he trong (8.15) chi cé thé xdc dinh d6i vdi cdc hinh dang hinh hoc cy thé cia bé
mit, thi cdn chon trudc chiing, sau dé tinh chinh x4c lai.

Khi ti€n hanh tinh todn kiém tra, yéu cdu theo cdc kich thugc hinh hoc di
cho cha bo qué nhiét bitc xa - d6i lrn x4c dinh nhiét d6 thue clia khéi san cdc bé
mat va do tang nhiét d6 cha méi chat lam viéc. Tinh todn kiém tra bat ddu tir
viec giai thich so bé nhiét d6 khéi sau b& mat hay nhigt hip thu theo cin bang
nhiét cia bé mat. D61 véi cdc gid tri 14y d6 ta xdc dinh c4c he s6 toad nhiét oy,
oy, &, va hé s§ truyén nhiét theo (8.15); do chénh nhiét do, nhiét lugng hip thu
bdi birc xa tir bubng d6t va nhiét lugng truyén cho bé mat khi trao déi nhiét d6i
luru Q. Néu ddi véi nhiét d6 khéi da chon sau bé mat, d6 sai léch bing gifta Q,
va Q; vuot gid tri cho phép, thi ta 14y gid tri méi cua nhiét d¢. Tinh todn duoc
thuc hién t6i khi thoa min diéu kién | Qs — Q71/Qs < 8, & day & - sai s6 da cho
ciia tinh todn (d&i v6i cdc bé mit bic xa - d6i luu clia tdm man 3§ = 0,02).

Vi du 8.8. Hiy thuc hién tinh todn nhiét thi€t k€ bo qud nhiét d6i luu — bic
xa tim man caa 19 hoi ¢6 nang sudt hoi 138,89 kg/s & 4p sudt hoi qua nhiét p,, =
14 MPa vA d6t mazut. Khi gidi bdi todn 18y §° = 1216°C; H = 24041 kl/kg;
97 = 1100°C; H” = 21529 kl/kg; t' = 380°C; h’ = 2868,8 kJ/kg;, p’ = 15 MPa; p”
= 154 MPa; D = 137,22 kg/s; bé rong dudng kh6i 13520 mm; chiéu cao dudng
khéi 1750 mm; chidu cao tAm 7000 mm; 1y, = 0,127, 1, = 0,262; p = 0,1 MPa;
q.. = 80 kW/m®; B, = 9,20 kg/s; Q,, = 400 kJ/kg; ¢ = 0,996; V, = 12,54 m*/kg.

Bai gidi: 1. Chon budc ngang s, v& dudng kinh d. Tuong ing véi bai 8.1
14y budc gitta cdc tdm s, = 720 mm. Dudng kinh 6ng trong bo qud nhiét bitc xa
d6i luu lay 32 mm cé bé day thanh 5§ mm (duge sit dung rong rdi trong cic 10
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hoi cho cic thong s6 nay).

2. Xéc dinh s6 lugng cdc tdm z, (t&m man): z, = 13520 /720 = 18,8. Ta lay
s8 chdn z, = 18 doan.

3. Tuong ing v&i bai 8.1 14y so bo t6¢ do khéi lugng 900 kg/(m?.s).

4. Ta x4c dinh s cdc 6ng & mot tdm theo (8.3):
0= 137,22
0,785 x 0,0222 x 18 x 900

= 2223 cai

Ta 14y s6 luong 6ng trong doan n = 22 cdi, khi d6 tiét dién: f= 0,785 .
0,0227.18.22=0,15m".

5. X4c dinh chiéu sdu tdm man. Ta ldy (tvong tng v6i cdc kinh nghiém
thiét k&€ bé mat tAm man vé phan bd Ong trong tm man) khe hé 3 mm. Khi 46,
5, =35 mm, va d0 sAu t&m ¢é hinh Ulda ¢ =(35.21) + 2 .135 = 1740 mm.

6. Bé day hieu qua ciia 16p bic xa theo (8.6) va hé 56 géc theo (8.5):

1,8

5= 1 1 =0,855m;
7.0+ 1,740 ¥ 0,720
2
1,74 1,74
= —2 - ~0,198
@ [o,no) U020

7. X4c dinh bé mat cdc tiét dién vao va ra cla tdm man:
F,,=Fa=70.1352=946m’
8. Tinh todn hé s6 bic xa trong bd qud nhiét. Nhiét d6 trung binh khéi:
9,=0,5(1216+1100) = 1i58°C; T,,= 1158 + 273 = 1431K
Tich p,s = 0,1.0,262 . 0,855 = 0,022 MPa;
He s& hip thu bic xa bdi cic khi ba nguyén nir:

k= | 278+16x0127 4 -[1 ~037 ﬂ) =9,311 1/(MPa.m)
0,316 x (0,022)"3 1000

Bé day quang hoc cua l8p bitc xa:

kps =9,31.0,1.0,262.0,855=0,209
Hé s birc xa:

g=1-e""=0,188
9. Xac dinh Qo Qures Qi theo (8.9) va (8.10):
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_ 818,1(1-0,188)0,198
0,75
405,2 kJ/kg
Qua = 818.2 - 4052 = 413 kl/kg
10. Lugng nhiét hip thy theo cin béng nhiét clia bo qud nhiét d6i luu - biic
xa theo (8.8):

+5,67.10".0,188 . 94,6 . 14314, 22 -

Qivio
1. v 25

Qo= (24 041 - 21 529) 0,9964 — 400 = 2103,0 kJ/kg
11. S6 gia cha entanpi hoi & bo qud nhiét tAm man theo (8.13):
Ah, = (2103 + 413) 9,25/137,22 = 169,6 kJ/kg
Entanpi va nhiét do hoi sau b mat ciia bo qud nhiét:
h' = 2868.8 + 169,6 = 3038,4 kl/kg
G p” = 15,4 MPa, theo cic bang nhiét déng clia nuéc va hoi nudc t° =
418°C. Nhiét d¢ trung binh hoi t,, = 0,5 (380 + 418) = 399°C va thé tich riéng
ctia hoi v = 0,01493 m'/kg.
12. T6c d9 hoi trong céc Ong:
w. = 137,22 x 0,01493
" 0,15

13. He 56 toa nhigt tlr thanh 6ng vao hoi theo (6.13):

= 13,6 m/s

o, = 0,023

8,51.1075 (13,6 x 0,022

0.8
TR YIS J . 1,397 = 5,055 kW/(m2K)

14. Xédc dinh cdc hé s6 tod nhiét vi hé s6 truyén nhiét.
Tiét dién khoi di qua theo (8.3):
F,=7,15.1352-7,0.0,032.18=926m?
Tdc d¢ san phdm chdy & viing tém man:
w, = 12,5;;2,3;:31431 — 6.6 m/s

Theo {6.9) ta xdc dinh cy: Higu chinh cho s6 cdc hang 6ng C, = 1,0, bdi vi
& tdm man z, > 10; gid tri o, = 3; 6, = 35/32 = 1,094;

C=[l+20, -3 U-02Y1"=1+C2.3-3)(-1,0942))12=0.,611

o) nhiét d¢ 1158°C theo bang P11 va hinh P4 (phu luc) ta tim duwge cic tinh
chat vat 1y cia san phim chdy:
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v =202,35.10° m%/s; A = 12,22.10° kW/(m.K); Pr = 0,55;

-5 0,65
ay=02.10.06i1, 22210 [6'6"0*032] 0,55 =

0,032 | 20235.10°¢
= 35,2.107 kW/(m’.K)

Theo (8.16) ta xdc dinh nhiét do I6p bdm ban cla vdch 6ng. Su bo theo
hinh P14 clia phy luc, hé s6 16p bidm bén ¢, & t6c do khéi 6,6 m/s bang 3,1
(m*K)/kW. Nhiét d6 16p bim bén:

1 (2103,0+413)x 9,25
5.055] 389

,=399+ (3,1 + = 596°C;

T, =596+ 273 = 869K
Dién tich bé mit gia nhiét dugc 1dy so bo tir s6 luong 6ng da cho:
F=[0,035/(22-1)70.2+0,035(22~1).0,27].18.2.098
=398 m%

He s6 toa nhiét bdi bic xa:

869 )
RGP
o, =5,17.10" . 0,188 . 1431°. — 2 - 60,5.10° kw/(m* K)
1431
He s6 sir dung & = 0,85 bdi vi w, > 4,0 m/s, khi d6 :
a =085 352.10° — 9032 45107
2% 0,035 0,98

=95,3.10° kW/(m’ K)
Xéc dinh heé s& truyén nhiét theo (8.15):
953.10”

413 1 3
1+ (1 + 2103][3,1 + 5‘055)95.3.10

k=

= 69,3.107 kW/(m’.K)
15. Xdc dinh d¢ chénh nhiét d6 theo (6.23):

_ (1216 -380) -l 100 —418)
In(836/682)

At

=756,4°C

Khi d6 bé mit dot cin thi&t cia bd qud nhiét bic xa - d6i luu:
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Fo _ 2103x925
756,4 % 69,3.10™>

=371 m?

O cdc 6 lieu ket cfu da 14y bé mat d6t theo bai tap nay bing 389 m?, 6 sai
léch bang (389 — 371)/389 . 100 = 5%, diéu d6 khong cho phép. Khi gidm s¢
lugng 6ng trong doan tir 22 t6i 21, bé mat d6t bing F' = 389 (21/22) =371 m>.

Céc sy thay déi ciia t4m, céc t6c do hoi, he s6 bitc xa khi d6 khong thay déi
déng ké va c6 thé bd qua, khong cédn tinh toan nhi¢t chinh xac lai .

Cdn ¢6 thé ¢ céch giai khdc I giit nguyén bé mit cha bd qud nhiét bitc xa
d6i luu (389 m?) va tinh chinh x4c lai nhiét d6 cic san phdm chdy sau né.

Vi du 8.9. Hay ti¢n hanh tinh nhiét kiém tra bé qud nhiet bitc xa d6i luu (&
dang tdém man) cia 1o hoi khi d6t than Donhexki. Trong dudng khéi ciia bo qué
nhiét bic xa d6i luu cha b qud nhiét ta dat hai cdp (cdp & giita va cAp bén theo
cdc tudng duong Khoi) va cdc bé mit phu clia cdc gian 6ng tudng bén v bo qua
nhiét tran. Khi ti€n hanh tinh to4n ta 14y: B, = 17,444 kg/s; ¢ = 0,996; Tio =
0,091; r, = 0,231; p, = 0,0227; mdy nghién t6c d6 trung binh: V, = 7,16 m*/kg:
8’ = 1060°C; H', = 11983 ki/kg; H”, 000 = 11237 kJ/kg; H" 400 = 9998 kl/kg;
U =417°C; p’ = 14,96 MPa; i’ = 3046,7 kI/kg; p”,, = 14,67 MPa; p”, = 14,37
MPa; ta0n = 347°C; tyy, = 353°C: D = 136,8 kg/s.

Céc Ong ¢32 mm v6i 8 = S mm; s, = 644 mm; s, = 35 mm; s, = 0,84 m; F,
=129 m? f, = 342 m® (nhu nhau & cd hai c4p); bé mat d&t F = 342 m? (méi c4p)
clia cdc gian 6ng F,;. = 43 m?, bo qud nhiét trdn F,,, = 49 m?; lugng nhiét hap
thu bdi bitc xa theo tinh todn tir budng d6t: Q,, = 169 kl/kg (méi cap); Qyum =
21 kJ/kg; Q4. = 24 kl/kg. Khong c6 lot khong khi tir ngoai vao.

Bai gidi: 1. Xdc dinh entanpi vA nhiét d6 khéi sau bd qud nhiét bitc xa - d6i
lvu va nhi¢t do trung binh clia khéi trong né. Ta 14y so b Qq,, = 602 ki/kg;
Qoxp = 572 kKJ/Kg: Qo munn = 86 KI/kg: Qg i = 97 kI/kg. Entanpi cha khéi san bd
qud nhiet bitc xa - d6i luu:
chcp + Qckp + chmanh + Qotrén

H!s = H; _ + Aanchunp:
Q
602 + 572 + 86 + 97

Entanpi ndy twong ing 3” = 950°C. Nhiét do trung binh cia khéi 9, =
0,5 (1060 + 950) = 1005°C.

2. X4c dinh entanpi va nhi¢t do hoi & céc c4p:
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Cip & giita:

602 + 169) 17,444

h",, = 3046,7 + 98,3 = 3145,0 kl/kg; 1", = 444°C va fcp= 0,5 (417 + 444)

ep
= 430,5°C.

Cép hai bén:

572 + 169) 17,444

Ah,, =

h", = 3145,0 + 94,5 = 3239,5 kl/kg;
", =473°C; Ekp =0,5 (444 + 473) = 458°C
3. D¢ chénh nhiét d¢ & cac clp cia bd qui nhiét tAm man:
At = 1005 - 430,5 = 574,5°C; At,, = 1005 - 458 = 547°C
4, Ta x4c dinh t6c do trung binh cita céc khi:

W= 7,16 x 17,444(1005 + 273)
' 129 %273

5. H¢ s6 tod nhiét d6i luu tir khéi vao thanh 8ng va tir vich 6ng bén trong
téi hoi & cic cip.

O nhi¢t 4o trung binh khéi 8, = 1005°C va t6c d6 khéi 4,5 m/s cd ay =
27,7.107 kW/(m? K)

T&c d6 hoi & cdc cip clia bo qud nhiét:

= 4,5 m/s

Cip gitta:
v = 136.8x0.0177 _ 17,7 m/s
0,137
Cap hai bén:
Wy = 136,8x0.0196 _ 19,6 m/s
0,137

Céc he s6 tod nhiét: o, = 4,706 KW/(m’.K) va 0y, = 4.3 kW/(m* K)
6. Nhiét do 16p bdm bin bén ngodi.
Hé s6 bdm bin theo hinh P13 (phu luc):

g, = 7,223 (m> . K)/kW

(o, = 430,5 + [ 7223 + — | 822169 17 444 - 120°C (995K)
2706) 342
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C4p bién:

17,444 = 740°C (1013K)

G = 458 + | 7223 + =
43) 32

b

] 572+ 169
7. He s6 trao d8i nhiét bic xa trong b qud nhiét birc xa - d6i luu:
pas = p1,s = 0,1 . 0,231 . 0,84 = 30,0194 m.MPa;
k,=10,56 1/(m.MPa); k,=7476 1/(m.MPa);
kps = (10,56 . 0,231 + 74,76 . 0,0227) 0,1 . 0,84 = 0,347,
He s bitc xae =1 — e =0,293.
Véi cdc dic tinh moi chdt khéi tinh dugc, ta ¢é:
o = 90,4.107 KWHmZK) va &y, = 92,5107 kW/(m* K)

8. Céc he s@ toa nhiét tir phia san phdm chdy theo (8.16): :
oy = 0,85 [ 27,7.1070 214X 0D_ 544 103
2x0,035x0,98

= 111,3.10° kW/(m* K);
3,14 % 0,032
2x0,035%0,98

=113,1.10° kW/(m>.X)
9. Heé s& truyén nhiét trong céc cip cha b qud nhiét theo (8.15):

iy = 0,85 [2?,7.10-3 + 92.5.10‘3]

k., = — 11 1,3.10’3"1
1+ [1 + @)[7.223 * 270 6}1 11,3.107°
= 54,0.10° kW/(m>.K)
ke, = - 1 13,1.10'3l 1
1+ (1 + @][7,223 + ?4,_3)1 131.107

= 54,05.10° kW/(m* K)
10. Lugng nhiét hap thu ctia cic cdp:

54.05.10% x 5718 x 342
o= — . = 605 kJ
Qrep 17,444 kg

D6 chénh Qr, vi Qo g4n 0,5%, diéu d6 cho phép

Qure = 54,05.10° x 543,5 x 342
TKP 17,444

= 576 kI/kg



Do chénh Qr,, v Qg Va0 ¢8 0,7%, didu d6 cho phép.
11. Ta xdc dinh nhi¢t lugng h4p thu clia bé mar dét phu:
Nhiét lugng hép thy cdc gian Ong cha tudmg bén cha dudmg khéi: d6 chénh
nhiét 46 At 0, = 3y — Ly maen = 1005 - 347 = 658°C.
_ 54,02 x658x43

manh — - 8?,6 k.]
Ao 17,444 ke

Lugng nhiét hdp thy cia bo qud nhiét trin:
Q.. = 54,02 (1005 -353) 49
e 17,444

G tren ta 14y céc gid tri Quuum = 86 kJ/kg va Qug, = 97 kI/kg - gdn véi ket
qua thu duge trong tinh todn.

= 99,0 kJ/kg

BAI TAP

Bai 8.8. Trong bo qud nhiet bitc xa - d6i luu, hay so sdnh cdc heé s6 tod
nhiét tr khéi vao thanh béi d6i luu va bitc xa o, & t6c do sin phdm chdy 3,5 va
8,0 m/s. Khi thyc hi¢n cdc tinh todn 18y 6ng ¢6 dudng kinh $36 mm c6 cdc bude
$, =71 mm; s, = 39 mm; z,> 10; F, = 860 m?; 5., = 0,840 m; 8, = 1000°C;
te = 400°C; o, = 5 kW/(m’.K); B, = 22,278 kg/s; ¢ = 0,997; o = 0,072;
o, = 0,148; p, = 0,01 kg/kg; mdy nghién t6c do trung binh; Q, = 800 kJ/kg;
Q. =300 klJ/kg; nhién liéu 12 than d4, d& déng xi ngay ca khi c6 thdi bui bé mit.

Bai 8.9. He s¢ truyén nhiét trong bo qud nhiét d6i lvu — bitc xa thay d8i the
ndo khi chuyén tir d6t mazut sang khi tu nhién? Khi ti#n hanh céc tinh toan 14y:
og = 38,0.10° kI/(m>K); o = 64,5.10° kJ/(m*K); ;= 5,5 kJ/(m¥/K); Q/Q;s =
0,253 khi d6t mazut va Q/Qs = 0,117 khi d6t khi tr nhien. Té¢ do clia san phim
chdy 7,0 m/s cdc 8ng $32 mm c6 budc s, = 35 mm; £ = 0,85.

Bai 8.10. BE mat cén thiét clia bo qud nhiét biic xa - d6i luu cia 1o hoi
trong vi du 8.8 thay d6i thé ndo khi dat khi tu nhién va dim bao 1am maét céc khi
& chinh khoang nhiét do khéi d6? Khi giai bai todn tinh dén kha nang ting budc
doc cdc 6ng trong cdc phan doan, 14y: 5, = 40 mm véi ddm béo s6 lugng cic
doan. DEi v6i cdc san phim chédy 18y: 1,0 =0,193; 1, = 0,283; p = 0,1MPa; q,; =
80 kW/m?; B, = 10,388 m*/s; Qu ,ung = 283 kI/m*; ¢ = 0,966; V, = 10,99 m*/m’.
Entanpi clia san phdm chdy ldy & 8 = 1300°C 1a H, = 22521 kl/m% & § =
1200°C 12 H, = 20586 kJ/m®; 8 = 1100°C: H, = 18707 kJ/m®; oy = 1,1. Cic dac
tinh hoi & ddu vao t* = 380°C; h’ = 2868,8 kJ/kg.
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Hinh P2. Hé 56 B tinh dén sy trao
déi nhi¢t gitta budng dot va bé mat
t4m man d€n clia bo qué nhiét:
1- nhi&n lieu rén; 2- mazut;
3- nhien lidu Khi.

Hinh P1. He s6 géc cla gian 8ng tron mot hang:
1- C6 tinh 4€n bifc xa cla tudng, e = 1,4d; 2- nhu vay, e = 0,8d; 3- nhu
vay, ¢ = 0,5d; 4- nhu vay, e = 0; 5- khong tinh bic xa nhiét cha tudng.
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Hinh P3. He s6 phan b6 sy hdp thy nhiét theo chiéu cao budng d5t; a- budng
46t khi - mazut; b- buéng d6t Lot than (thai xi rin); 1- than antraxit, than gdy va
than d4, than nau kho; 2- than nau va than ban; 3- budng 4ot bot than (thai xi
15ng); 4- bubng lam mét ciia budng ddt hén hop.
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Hinh P4. C4c hé s6 hi¢u chinh cho cdc dic tinh vat 1y cla
khong khi va c4c san phdm chédy c6 thinh phén trung binh.

225



oy, 10°, Wim*.K) Pa
: L //
’:&*"{-é/ /“*‘:/
20 b}é &
A i
& A
S LA
VA7 7
15 Q\S j/
W77/
L
P/ s
10 y/ //
5
g 500 1000 1500 2000 2500 3000
T&c d& khéi Ivgng cla mdi truemg 1am vige w, kg/im?.s)
A NV
TSl N \3.:,
1,3 '&A\\Q fat X AN o \
] ¥ ) r
e ’// R N & \% N
’ O IN2ANEBNA
0,9 %%‘ \""--. - """'-\\ 0;J, ) N .
ANNEASNERSEANEN
07 \‘ N <~ 04*_ M~
Pl — . 52 ""'"“"--..__ o}
o f,f?m——! ]

1000 1200 00 1500 1500 2000 2200 2480 2600
Entanpi c(a moi chit [am vige h, kdikg

Hinh P5. He s6 toa nhiét d&i véi cdc moi chdt & dp sudt siéu tdi han
Quax > 349 kW/m? va entanpi clia mo6i chét bén trong nho hon 2720 kl/kg.

226



M T o
; =t oy
t i, XL
1,00 = 0’130,1-:
— 0,09
0,95 s Ny e 07
—~ 11 0,05
0,50 == - 0,03
0,85

¢ 200 400 §00 800 1000 1200 1400 1600
Nhiét a8 khi #,°C

P Ripo= g:‘;‘g,
My = 2,20
_ 0,15
1,00 “‘0:10
0,05
0,35 0,02
0 200 400 800 800 1000 ,°C
Nhigt d khi
Mpr o
1,05
o
1’ 00 3 P —
T
0,95 e
0,90 1 : :
0 0,05 0,1 0,15 0,2 2,25 Ty,0

Phan thé& tich hoi nude trong cac khi

Hinh P4. Cic he s6 hitu chinh cho cdc dac tinh vat 1y cila
khong khi va c4c san phim chdy c6 thanh phédn trung binh.

225



o 10%, WHm2K) Z]
' &
< '\‘:
x\:* '
i A7 /}2
QQ /// /’ ,'b“
S
6&\5‘ 7
15 Q.\S 1/
V07 /A
7
,/ .
10 p //
/4
5
o 500 100 1500 2000 2500 3200
Téc db khdi lugng cla mbi truemg lam viee w, ka/im?.s)
A s
| "“%(ﬁ& \ \3s
1,3 '&A\\Q /' ) AN o \-‘
. AN S
’ W ~ L D NN
-1 — /// S, & \\ P
L - --""""—__-"'-\ 2% \ \ \
= s N
0,9 R ‘\.H = ~— G op P \\\
NN SNy SRNES
[ \‘ \5_ "L"f'--._ \"""--..._ \\
? ..;:‘-"‘“--..__ 0:-92 h""""--...__ [——
1,00= =
5 7,24

1000 1208 00 1800 1800 2000 2200 2%00 2600
Entanpi ca moi chit (am vise b, kdikg

Hinh P5. Hé s6 toa nhiét d6i vdi cdc mai chdt & dp sudt sieu t6i han
Qmax > 349 KW/m? va entanpi cha moi chat bén trong nhé hon 2720 kl/kg.

226



-

oy KWAmZK) e

M
(|
\
\:t\

VAP oV %%
A LA A S
18,90

(
A S Tme
/005 ST |

! I\ 5,88 [ !
R 92 , ]
DN _oer :

1Y 1] “p=g9s1mre =_.
10 /] | | [ E

50 100 200 300 400 500 500 q, kW/m?2

6 MPQL

\l
A

21
4
N

Hinh P6. He $6 tod nhiét tir thanh 6ng tdi nudc s6i.

cq
2,0 —
1,5 ]
1,0
o5t A"

20 &0 &0 80 100
Buang kinh dng, mm

LT

Hinh P7. Hi¢u chinh cho h¢ s6 bim ban ¢ theo dudng Kinh 6ng.

[T T
g, (KA I

!
0,008 N

s
P
-~ 1
0,004 - 32 O~
- (A B Mg S8 e e e Y
a2 _1T [ } o e e I
z y 5 2 ] 12 i 18
Tae dj khi, mis

Hinh P8. 11¢ 6 bam ban cdc chum éng tran bo tri so le khi d61 nhién licu ran.

227



r n
; P

" ' b p—
At + ar "
]"’ ‘o‘ﬂ' :F( E
_...'U'L L 3
§-
] t \.—-——-/tf
B 12 T,y' lw” Sodd 111
Soddl . Sodo 1l T = L4
T =00 ettt T,
NEARPA| YA SAVIDAPS
WEA S Ao Fa ?{&; P AAWADY
AN a»
AR NAU SRTIANRE 7
\\QJ\ l q& ‘5‘ é’ Il .
T 4 >
2’}% h VAALY IQ_B./" L4 y. \“.
:‘% \ A Q-f{*‘“ -
S ANNAY / / ALY "Q\’l A A | %
% I .V pd f D 13'3 -
L L £ Q:/ L1
4 y v 4 LA _I_“.3
N A o4 - = 'Ps -l
//J/!r AP~ A _g,_,:-
kL / -‘ = ‘b.l_--—"'
\ - e =1 1 |
- as p=0.1
e ridl B

g 0,920,9¢036 058 1010 0,2 0% 06 08 1,0 1,2 1,% 1,6 1,8 2,0 R=Ty/c;

Hinh P9. Hé s6 hiéu chinh y dé xdc dinh do chénh
nhiét d6 khi moi chat chuyén dong hén hop - néi ti€p:
A - Ty s6 bé mat doan c6 dong thuan vdi toan bd cla bé mat.

228




! A A 1\ | ‘}' 4
Y
N
// \\]
I 3
0, @ @ '®
0,1 0,2 0,3 0,4 0,5 0,6
] -y ; I
. T
’ k ol . \.‘b N M ?
y b ALY \‘ L ! |
v X \ |
4 R . 2
= \ OMAOAN TN " ?
A WAMY T i 0
1R Y AN N | T
4 WIRANIAS
1 \
A2 A AL T2 N7k
ﬂ;} 7 \\1\ \/,3
A Ay L AY) !
i Vi AV L
1 I’ VY
i AR I e
iy 7 T U7 A7 |
4? JT 1.' i 11’ \
L : .
¥ 1
i 2,
H [ '[2,_2 \ ]
. 2
5 2,6 HHHHTH
28
! 370 Y
3,9 ,
kl,t?
i i : ‘
| I 1 nasi I
07¢ 08 08 1007 02 0,3 0% 05

Pt

Hinh P10. He s6 hiéu chinh y dé xéc dinh do chénh nhiét do
0 moi chat chuyén dong hén hgp - song song:
1- ca hai dudng truyén thuan dong; 2- hai dudng truyén thuan
dong va mot nguge dong; 3- mot thuan ddng, mét nguoc dong;
4- hai ngugc, mot thuan; 5- ca hai déu nguoc.

229



B’ 2
(duang cong 1) (dueng cong 2) (duang cong 3) (duong CU“?‘:)
[l
. W | ) S —— - ‘D"-—t"
: —:L—:.Eﬁ_;qp' it
ag,8 THR= Tm = - 0,8
I 1 4 3 i
] T
e
0,7 = =t 153} 0,7
= - S===-c ; A
y 4 i 1..5 t L=
0,5 T - = -b-__#— —71.5 — a.6
7 == = 1.7 : .
7 S L 1.3 T o
AL 1.9
0,5 o —— 7.0 0,5
e e : 2.2
"Im” II ’ - 'Jn
1111777 e et 2.}
0,‘* rlr' - z 1 — 2.5 T _0,."
o T MISSSSS
} §0 0074 = 3.0 T
YL =
iz B ! Fﬁf o e
0’3 1177 = $ += ? = 3154_1_'_; 0,3
l 1 ”f,ﬂ
" & — ¥ _'-[_
0,2 = 0,2
ir’%’rl:' >
s
? r—
S ——— 1
= e = g s 4 14 T
g'g i = i A= T‘J 079
S = = 2 e
7 R
0,8 . 0,8
3 - . "\.l[
T o~ 1 1 T —— ?"
0,7 ke 1 L 1 } ——r |l |r .4 ? 0’7

Hinh P11. He s6 hiéu chinh y cho xdc dinh do chénh nhiét do & dong cat nhau.

230



Tp, C
[-3)
140 —
120 — 4
100
Hinh PI2. Sy phu thudc gin ding &0 7
nhiét d¢ dong suong chia khéi vao 60
ham luong lwu huynh trong khéi &g
luong lam viéc ciia mazut. 20
0 7 2 3 4 8Pos
g, miKiW g
4o
0,02¢
, 0,018
Hinh P13. He s6 bim bdn cda b6 ! / )
qud nhiét tdm man khi d6t nhién I3 LT
lieu rdn; 1- c4c than khong xi loai 0,010 - = ]
s o . —1"2
Ekibaxtuzxki; 2- cic than xi trung L,
binh khi ¢6 tam sach; 3- nhu vay 0.005 - v
khi khong lam sach va ¢é nhiéu xi: ? "

4- dd phién, khi cé lam sach.

g
00 800 1000 1200 71400
Nnigt 38 cac khi 34, °C

£, MEKIKW

6 -q

) \\

& \\
Hinh P14. 11¢ s6 bdm bdn ciia 3 o, L
bé qud nhiét tim man khi dot 2 ™

L.

mazu ,

231



oes fuon| wey

- 11'8¢ . L'0 - p'ol | 068 | 8¢ Ko 0°¢ | yufnynni - Inzey | oz

- £1'6E §'0 . 'Ll 8'cs A L0 0't yuiny nn - InZey | 61
0'0L ZL'e AT I 97 | I'¥C Lo £'9 0’06 dd - ydiopxey | g1
0'06 00'6 6'C 1'0 97 661 v o vl 0'zL - - Xayuexuoxg| /1t
0'0z 8¥'ee £'9 9'0 [ 0'09 2’0 8'6} G'ol d 20 pxulibuniaN | gt
0'ey Z0'El L2 | ¥0 9 9'l¢ ¥'0 £l 0'6e d A BixaolezeN | 61
o'st 0Z'9) ¥l | 90 L'g vy 2’0 L'y o't d ZA IyxA0zalag| +i
g'ee ¥r'El 9'q z'0 61 L'6E £'l rad Gy d ZA axuaibuy | ¢}
o'ty 1244 Z'ol o't 9’z 6°6E 60 ¥'Ze 0'Ll d tA DXugelRiL| ¢}
0'tE 20'te vy i 9'c 665 60 ¥'8C g's 0'd 19 XURNJIOAL |
0'sy ve'6 Zg | Yo | VZ | 0'9C | 27T 9'8g 0'2e d ZA  [eAooxief g 1ROBN| 01
) 74 ge'll £ 8'0 0'¢ 8'vp £'0 6'9¢ 5’9 d 20 XZNXeq3| 6
0'0¢ #2'91 ¥'s 9'0 L gty 8'0 1'8e o'ot dd A yxwizuebeley g
o'ty 1002 9'g 61 g'c ¥'is g0 8'¢g 01 dd 9 pxayuzny| L
0'0¢g 15'eC 6'G iy 9'¢ 619 £0 7’8l 0'6 0'd 20 ppayuzny( 9
0'y 16'6) 2l 50 Ll ¥'98 9') z'og G'g S8 ¥ Payuog|( <
0zl or'ee Al 0') 6'Z 119 ¥ ¥'6Z 0'9 d 1 pxayuod| ¥
0'6¢ Gy've 6'¢ 1l 0'v 1'29 9'z gLl 0'cl 1A 2 pxayuog| ¢
0'Ly 888l 6'g 60 £t ' g'e 74 o'l 4] D] Xayuog ¢
0'er ) 0'g 0 ¥'e 0'Ly [ v've 0'tl d a Pxayuog| |
% ‘29q1gyo | Byriy Aeyd| <O ¢N ¢H a0 S & M | ndyugiyu |nal uaiu on 1

aea Bugn) wey| Budng JBIUN o' NI UIIYU BND 0HA We) Budny 1oyy ueyd yueyy 1207 200 98Y ‘

FuQ g U NI UYL OBI BNO UBOL YUN YU 28p 0% “Id Supg

232



{yuey Bugp Juy)
ZAY G'0 8'0 o'l §'0 0T 'l Z'1 0'9G | ASXNgNnUY - exaoxainy [ 6
96'/¢ . 9'0 L'0 0 2'0 10 9'¢ 8'¢6 nuay -y Buni | g
7498 - #'0 60 10 L'0 $'0 2'e 66 ueln - ereyyng | ¢
£9'GE - Z'0 0t 0'0 b0 10 '0 2'86 Inuzog - jodosaely | 9
92'9¢ - '0 02z 10 £'0 0 8'c 0'r6 Juayxe| -zes | §
0'SE - 10 X 0'0 0'0 L0 £'0 V'26 | uewelhy - Aopnwotd ¥
18'1€ - - Z' 80 z'0 9'0 L'e L'b6 BAOOXIEI - JUIGSqES | €
88'S¢ - zZ'0 0 0'0 L0 L'0 £0 6'96 ABly - eABSEQ | 2
V' /S - 1'0 17 10 50 L) Z' 1'68 | pesbus - aoyindiag | |
upy Bugu ea
Ty §H | ‘00 N . ‘W | M0 | WO | 'HO 11
, . H9 14y uep Buong
1o Keyd jeiyN 9s

1% BN2 Yo sul ueyd yuey]

- J ‘oeo Budn| 1pyo wey) - 1Y ‘Sugs enb ueql - 4d

T 31§ UPIYU B05 U0l YUJI YU 98P 28D “Zd Supd

wgaueyl - O

(%) yeuoqoea ugyd yuey L :
‘Aeyd onx Kew Fueq o TeyY vey)
‘om0 Uey) -GS DY Lo ngIqu uey - 4 1 Cfd Fupq you nY s

233



BN/ 924Nyt & gy Juoyy end idueua - 91y

BN/ AU A1 10U eno 1dueita - S oy o

8.8 6972 pIZ) 8 H

207 £687 98¢t ‘oH 6v'0 19'¢ 78'0 95"y d 20 zmaegy3; 6
055¢ 81£2Z 0phl 8 H

R85 1692 el ‘oH 6%'0 3¢'c 640 82'y XX b pxupeeberey | g
95tY 1162 1€l 8

1926 965€ 1581 ‘H 99'0 97'y 96'0 1£'s XX b9 Iyxsyuzny| 2
£416 BLEE 1991 a4

L 166 08¢ 1981 "H 19'0 ¥6'y G} £2'9 0'd 30 XayuzZny | g
665k £1827 Zivi :

LIy 774 5951 'oH 1£'0 61'% 90'1 0£'6 88 v pxsyueqQf §
8116 19g¢ 2991 AT

6985 08¢ 8¥8lL ‘oH 050 v6'y al' ¥2'8 d 1 pxayueq|
6965 906¢ v2l) & H

9vZ29 BYOY 896 ‘H 12'0 2l's 8l o I B9 pxayueq| ¢
1A% 6042 Z¢€1 8 H

958% 8y1e €51 "oH 85'0 96'¢ 16'0 00's 0 B9 Mxsyuog|
940 1992 60EL 8 1

978 821 0251 'H 79'0 69'¢ 06'0 L6y d a pxayuoq| i

UBl N3l| UBIYN

0:009 | 9007 | 900z [ o [ A [ M [P [ A ostuauoeK,  |nananueoq] AL
{ed 10 ) By 'idueiug | 98

L

BdWL'0 BA 0,0 9 Boyzw "uon syl

(1 =) 3u0] ga vel nJ1[ ugtqu end Apys weyd ues ovd va 14y Juoyy POO TdURIUA vA YON Y, "£4 Tupg

234



018 L1255 LT 8.H oes Bupn) wey |

6046 50€9 690 oH 9e'l 90'8 51 0z'04 yuny nny nzew| 0z

1298 9698 0842 g H

0966 69¥9 8¥18 'H Sh') 62'8 151 S04 yuAny nn nzewy gl

9/61 062} €9 8 H

£00¢ GhEL 516 'H G6'0 68'} 9%'0 882 d@ - ydioxod| 8l

866} 5081 1¥9 o.H i

£957 099} 908 'H 8’0 06t 0 17 - : AsyuexuoIX3 | /|

6S6Y $¢Z¢ 6851 8 1

¥045 169¢ 961 "oH 96'0 11y 4N 96°S d 20 xULBunueN| 9l

5008 2961 596 8 H

LL6E 2452 62l 'oH £8°0 98'2 04'0 79'e d ZA PXAOIRZEN| G

1558 61EZ ol 8 H

LSk 9762 12yl '.H 28'0 8¢'¢ 78'0 8 d ZA bixaczased| bl

001€ 202 566 8 H ! :

£56€ £957 74! "oH 040 $6'2 p1'0 7R d | ZA pxusibuy! ¢

£o6z | g6l 156 8 H m,

£p9e | 0962 148! "oH 95'0 £8'2 890 | 5t d oA pxuigisal] | 24

68LF | LZME LE5} ®H “

6Y6 | £9SE zel) "oH 950 S 1 vl 1S 0'd 19 o nxunmon| Ll

gizz syl 51/ 2 m T eapoxien

867 | 626} 186 'oH 190 A4 050 _ 89'7 d ZA | 9 1eobNt 0l
- 2009 9009 9400¢ idueyus "o A A | A n3I| UgIYU B _3@__ UET _mﬁ_ Ll

(edw 1°0 0) By iduen3

(o) don) "¢ Jupg

e} 0 4 90 6 03,0 4Pl 94l

o5

235



16 1628 seel” 159 725 80L¥ 658 2808 8 H
86221 £8EL1 €110l 8598 728l 0L¥9 1225 L90¥ 'sH | BAcoxiel o 1206N 0l
#0851 £168) 521 29601 £9¥6 2664 1659 obls 8 W
1668} 08991 oFerl 910¢1 alzll Sh¥6 Ziil 8209 "H BZeIXeqiNg 8
£5Sh! aLlel 98911 0820} £999 2051 6719 LE8Y 8 H
78541 G151 £E0VL 20821 080} 6268 062, 8695 ‘oH xulpuebesey 8
81281 €191 819%1 71621 96111 76 £211 1909 8 H
06022 1861 61941 £0551 1568} aveil 2816 Lt ‘H e !
60212 vLIG) €201} 29671 ) 25601 1968 00 9 H
§2152 01922 LU0 avasl 20261 10821 65701 9/18 'H JXayuzny; 9
9081 $5291 S8tk L izt 80011 1626 1292 1865 8H
16807 Zi88l Svi9) p69FL 8992} 21901 8118 9189 *H pxayuoQ g
212 016} 8v011 S66¥71 95621 r60) 6968 9904 aH
0995 §6122 5161 62641 186¥1 29621 11201 09 'H Iyxayuog 1
L1022 15861 81941 6¥SS1 SEPEL gLl 106 90£4 8 H
50892 669€Z 85012 89%31 1651 LovEL 7601 £648 "oH pxayuog £
bLOLL 0ges) 199¢1 91021 £8€01 698 881/ 9%9¢ aH
€1202 0L¥81 L2891 Z9tht Fixd 0Z¥0lL 8068 0599 "oH xayuog Z
zZLi9t 19051 1ZPEL 50811 00201 G198 1902 1¥SS 8
76807 0Leg) 18291 z9zvl ¥0SZ) 65£01 158 0199 ‘oH Bxayuog b
uBs N UIIN
002z | 0002 oogk | oost | oovl 002} 000} 08|,
0 ‘0P WIUN .ahﬁﬂm N 1198
{EdW 1'0 2) By "idueyu] ,

(oay dany) “¢g Supg

236



769¥E G718 65842 925¥2 Y6112 0641 ¥sorl SEGLL 8 1
Ly60F 6189€ 18128 £1482 759%7 12807 7804} 6281 ‘H nzew | 02
12558 1Z62€ 02582 80167 96912 0£e8) 50064 LhgLL € H
5102¢ L1118 186¢¢ 9562 69662 15812 Zivil 9eagl "oH mzew | 61
£018 2084 1059 215 9v6Y Lty pTre 0692 8 H
94741 60611 09201 1168 1Y) Z8%9 0825 8Ly "H ydxoxsy | 81
2618 08§/ 6159 1816 0005 £ 9¥E 6142 a4
19801 0446 6898 0192 2559 2155 96t Zi5¢ ‘oH Asyuepxuexy [ 4|
8yz02Z 8vZ8l 1929} £osyL 85621 LEv01 SS9 1229 3N
£00¥2 10912 02264 65891 0ESw 1 €121 £666 157} WH | pxuo -uetsy | gl
12821 voLLL 686 £048 0264 1589 902 060 8 W
74891 09161 8LYEl 10811 | 19104 9¥58 0169 Zhs 'oH MxaoiezeN | g
65EYL LZIEL £69}1 ¥8Z01 0888 G062 2619 I 14 ®H
bri6l e1zl1 Z0gs1 BOVE) Pt €126 ¥261 6319 "H mxaozaleg | 41
oLzl PSELl L0701 868 8644 7559 05 612F Ay
69191 6061 GOvEL gbill pLIOL 6058 Zv69 zZzys ‘oH pxuasbuy | gl
IrIvA 1¥601 5616 0858 byl 1929 ZELS 780y ¥ H
86ES1 058EL alezl 9610} 8626 9281 1989 066 'sH uxuyeisar] |z
78961 £69.) 219461 89g¢cl €861} 0Zi01 5628 1159 ey
72187 80807 LS8 029} 9665} 18211 9296 9251 "oH IYXUBNYIEA 1l
0022 0002 008} 0091 | oon 00z} 0001 008 By

D, 'OP 1PN Ydueu oW 1198

(e 10 9) By "idue3

(oay1dan) "g4 Jupg

237



Bdng P4. Thé tich vi entanpi khong khi va cic
san phidm chdy d&i v6i nhién ligu thé khi (G o = 1)

. 3,3 Entanpi,
S6 | Duong dng 5T0r1?:l:;hom1 f;F;a Entanpi, kdim® va 0.1 MPa
T dan Khi ‘ kJim® Nhigt 4o, °C
Ve Vaoy | Vi | Voo 200 | 400 600
1 iXernukhoy - 10,00 | 1,08 | 7,93 | 2,21 H°, 3119 6393 9831
Leningrad H, 2663 | 5418 8302
2 |Dasava - Kiev 952 | 100|752 215 H°, 2968 6085 8353
H% 2533 5158 7901
3 |Sabelink - 9,98 | 1,07 | 780 | 2,22 H, 3111 6376 9801
Matxcova H% 2659 | 5406 8288
4 |Promuxlovka - 932 | 098|738 | 21 H°, 2910 5866 8173
Axtrakhan H% 2483 | 5048 7733
5 |Gazli- Taskent | 9,64 | 1,03 | 764 | 2,16 He, 3010 6167 9483
Hoy | 2566 | 5225 ; 8001
§ [Xtavropol - 947 | 1,00 | 748 | 2,14 H® 2956 6054 8311
Groznui H% 2520 | 5129 7859
7 |Bukhara-Uran | 9,73 | 1,04 | 7,70 | 219 H®, 3035 6217 9563
HC, 2692 5217 8076
8 (Trung A-Xenxt| 991 | 1,07 | 7.84 | 2,24 H?, 3090 6330 9734
H, | 2638 | 5367 | 8223
9 |Kulesovka- 10,99 | 1,26 | 882 | 2,28 H°, 3442 | 7054 10844
Kuibusey H’g 2927 | 5958 9123
(khi déng hanh)
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Ghi chii: o - theo Iy thuyél;
1 - khéi;
B - khong khi.




Bdng P4. (1iép theo)

) Entanpi, kJim*va 0,1 MPa
% | o
800 1000 | 1200 | 1400 | 1600 1800 2000 2200
1 [Xerpykhov- 13452 | 17241 | 21085 | 25083 | 29123 | 33213 | 37405 | 41629
reningrad 11309 | 14365 | 17547 | 20775 | 24041 | 27306 | 30656 | 234009
2 |Dasava-Kiev | 12803 [ 16408 | 20067 | 23873 | 27721 | 31635 | 35609 | 39632
10760 [ 13670 | 16701 | 19770 | 22877 | 25987 | 20175 | 32364
3 |Sabelinka- 13415 [ 17091 | 21026 | 25012 | 29040 | 33139 | 37304 | 41516
Moxcova 11288 | 14340 | 17513 | 20733 | 23995 | 27256 | 30597 | 33942
4 [Promuxloxka- | 12552 | 16086 | 19674 | 23404 | 27177 | 31012 | 34910 | 38854
Afrakhan 10634 | 13381 | 16345 | 19351 | 22391 | 25435 | 28558 | 31677
5 |Bazli-Taskent | 12979 | 16634 | 20339 | 24200 | 28093 | 32062 | 36000 | 40164
10898 | 13846 | 16915 | 20021 { 23170 | 26318 | 29548 | 32778
6 [Xtravropb! - 12745 | 16333 | 19971 | 23760 | 27587 | 31485 | 35441 | 39440
Groznui 10706 | 13599 | 16631 | 19665 | 22759 | 25849 | 29023 | 32189
7 [Bukhar-Uran | 13088 | 16772 | 20511 | 24405 | 28332 | 32335 | 36396 | 40503
11003 {13976 | 17074 | 20210 | 23387 | 26565 | 29794 | 33084
8 |Trung A-Xentr | 13322 | 17074 | 20880 | 24740 | 28843 | 32912 | 37049 | 41232
11204 | 14231 | 17384 | 20582 | 23819 | 27055 | 30371 | 33691
9 |Kulesovka- 14842 | 19021 | 23285 | 27666 | 32117 | 36643 | 41240 | 45887
Kuibusev 12426 | 15788 | 19284 | 22831 | 26419 | 34044 | 33697 | 37371
{khi ddng
hanh}
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Bdng P5. Cic entanpi riéng cla cdc thanh phdn san phdm chdy va khong
khi & cdc diéu kién tidu chusn (0°C va 760 mmHg), kJ/m* va tro, kl/kg

8,°C (c8)roy (O, (€30, {30 (C)n {€3)o
100 170,0 1296 1318 150,5 132,4

200 357.% 2589 2670 04,5 266.4 808
400 7719 526,5 5510 626,2 5418 169,1
600 12246 8041 8501 968,9 829,7 3601
800 17049 1093,6 1158,9 13344 11291 560,2
1000 2203,5 1391,7 14775 17229 1437,3 787.0
1200 2716.,6 1697,2 1800,7 21323 1753,4 9839
1400 32391 2008,7 21283 2559,1 2076,2 1205,8
1600 3768,8 23245 2460,5 3001,8 24029 1582,6
1800 43047 26437 2797.5 3458,4 27119 1875,7
2000 48441 2965,1 31384 39255 3065,6 21855
2200 5386.6 3289,2 34827 44019 3401,6 2512,1

Bdng P6. Cic nhi¢t dung cia nhién li¢n
o Nhiét 49, °C
Nrién g o ] 10 | 200 300
A. Thanh phén khd cda nhién ligu rin ¢, kJ/{kg.K)

Antraxit va than gy 0,921 0,603 1,047 1,130
Than da 0,963 1,089 1,256 1,424
Than nau 1,088 1,256 1,456 -

Cé4c d4 phién 1,047 1,130 1,298 -

Than ban phay 1,298 1,507 1,800 -

B. Nhiét dung clia nhién liéu ran:
¢P = 41868 ‘;‘(;; L10-WP ypke K)

C. Nhién lieu long (mazut):
oy = 17375 +0,002512t, , kI/kg.K)

& day: t,; - nhiét 4o nhién liéu, °C

D. Nhién ligu khi:

+ CSHizccan + I‘JzCN2 + C02CC02 + HzSCst]

Cp =0!OIX[CH40CH4 +C2H6CC2H6 +C3HHCC3H3 +C4HIOCC4H]U +

& day: CH,, C;H,... - ham lugng cdc thanh phén khi trong khi tu nhiér, %;
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khi tu nhien, kJ/(m' K).

- nhiét dung cta céc thanh phdn chdy va khong chdy trong




Nhiét dung riéng trung binh clia cac khi, kJi(m* K)
t,°C CH, C,Hg CiHg | CHy | CoHyg N, Cco, H,S
0 1,65 2,21 3,05 4,13 5,13 1,29 1,60 1,51
100 1,64 2,49 3,51 4,71 5,84 1,30 1,70 1,53

Bang P7. Cic dic tinh tinh todn clia budng d6t mot budng, nang suét 16 hoi

16n hon 20,8 kg/s (T/h)

Nhién liéu H& s6 dur khong Ung suat nhiét cho Céc tén that
khi & ddu ra tir phép cha thé tich nhiét do khong
budng ddt, or | bubng dét theo didu | chay hét g, + g,
kién chay g,, kW/m® %
A. Khi d8t n&ng lugng ran
Than géy 1,20-1,25 162,8 2
Than da 1,20 174,5 1,0-15
Cac phé liéu [am gidu cachon 1,20 162,8 2,0-30
Than nau 1,20 186,1 05-1,0
Than bun 1,20 1628 05-1.0
P4 phién 1,20 116,3 05-10
B. Khi d&t mazut va cac nhién ligu khi
Mazat 1,02-1,10 281 0,1-05
Khi tu nhién hay khi déng 1,05-1,10 349 - 456 0,1-05
hanh
Khi 1o 1,10 233 1.5

C. Céc tdn that nhiét vio moi trudng xung quanh phu thuéc vio ning suit

dinh muc 1 hoi

Nang suat hai D:

kgls 20 40 80 120 160 200 250 va Ién hon

Th 727 | 144 | 288 | 432 | 576 | 720 | 900 | valenhon
Tdn thét nhiét .

% | 08 | 065 | 045 [ 035 {028 | 024 | 02 |

Chii thich: 1. Céc 18n that do chdy khong hét cha nhién ligu rdn bao gém g,
khi d6 cdc gia tri nho 12 dot cdc nhién ligu it tro < 1,43% kg/MJ.
2. Khi thai xi rin, phdn tro bay mang theo dugc 18y vdi tat ca cdc nhién liéu

la a,, =0,95.
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3. Khi d&t mazit, hé s6 du khong khi or = 1,02 + 1,03 & budng d6t kin khi
va tr dong diéu chinh qua trinh chdy, cling nhu trong cdc bubdng d6t binh thudng
va c6 do lot khong qud Acr = 0,05, Khi d6t nhién liéu khi (ngoai khi 10 cao) va
céc budng dét kin khéi 1y o, = 1,05.

4, Cic t6n that nhiét do chdy khéng hé&t & dét mazit trong céc khi nhién
liéu bao gém chi y&u q,. Trong cdc bubng ¢6 nang sudt hoi 89 kg/fs va 16n hon,

diéu chinh tu dong qua trinh chdy, ta 14y d¢ khong chdy hét cla nhién liéu
0,1 +0,2%.

Bdng P8. Céc dac tinh tinh to4n cla cdc budng d6t hd va ban héd (cé chd thir),
théi xi léng & ndng sult hoi cla 1o hoi 16n hon 20,8 kgfs (75 kg/s)

Nhign liey He s§ d,u khong | Ung suat nhiét thé tich clia budng dst g,, kW/m®
i khi cty
Than antraxit va 1,20 = 1,25 168,6 (145.4) 197.7 (168,8)
ban antraxit
Than damac T, 1,20+ 1,25 2152 (186,1) 2326 (197.7)
2CC
Nhu vay mac G, D 1,20 251,2 (186,1) 232,6 (197.7)
Than nau 1,2 2442 (209,3) 2675 (232,8)
Céc tn that nhiét do chay khong Phén théi xi
Nhién ligu hét g, %
Buéng ddtmd | Budngdftcé | Budngdstmd | Budng détcé
thét thit
Than antraxit va
ban antraxit 3+4 KN 0,15 0,15
Than da mac T,
200 1.5 1,0 0,20 0,20
Nhu vay mac G, D 0,9 0.5 0,20 0,2+0,30
Than nau 0,5 0.5 0,1+0,35 0,1+0,35
Cha y:

1. Céc gi4 tri 1én hon o = 1,25 18y khi van chuyén bot than vao bubng dét boi
khong khi néng.

2. Gid tri nhd hon q, = 3% dugc 14y v6i than nira antraxit. Cdc gid tri nhé hon
ag - d&i v&i budng dot c6 voi d6t xody.
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Bdng P9. Cic dic tinh vat 1y cia khong khi va cic
sin phdm chdy c6 thanh phén trung binh

C4c s&n pham chay co
5. % Khong khf thanh phén trung binh
' A10° v.108 or A.10° v.10° Br
(kWHm.K)) (m?s) KWHmMK) | (m¥s)

0 243 13,2 0,70 2,28 11,9 0,74
100 3,19 23,2 0,69 313 20,8 0,70
300 4,48 482 0,69 4,84 439 0,63
500 5,62 79,3 0,70 6,56 43,0 0,62
700 6,66 115,0 0,71 8,27 107.0 0,60
900 7,61 1550 0,72 10,01 146,0 0,58
1100 8,47 200,0 0,72 11,75 188,0 0,57
1300 9,27 24790 0,73 13,49 2340 0,55
1500 10,02 300,0 0,73 15,35 2820 0,53
1700 10,75 355,0 0,74 17,33 3330 0,51
1900 11,46 415,0 0,74 18,96 389,0 0,49
2100 12,09 478,0 0,75 20,70 450,0 0,48
2300 12,79 5440 0,75 22,56 513,0 0,47
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Bdng P10. Do din nhiét ctia nude va hoi nude
(cdc gid tri chudn cha 46 dn nhiét A.10°, kW/(m.K))

, Tréndueng | Ap suat
I Ap sudt, MPa bo hoa bao

°C . hoa,
50 10,0 150 | 20,0 25,0 30,0 | Nusc | Hoi MPa

150 | 69,98 | 69,32 | 69,68 | 69,92 | 70,27 | 70,61 68,2 13,00 0,47
200 | 66,75 | 67,24 | 67,58 | 68,06 | 68,40 | 68,87 | 6641 | 3,74 1,56
250 | 61,75 | 62,46 | 63,17 | 63,87 | 64,45 | 6515 | 6164 | 495 397

300 | 525|| 5446 | 5585 | 57,02 | 58,18 | 59,10 | 5396 | 7,19 8,58

320 | 524 7,38 51,54 | 53,18 | 54,56 | 5585 | 50,36 | 8,78 11,28
340 | 5,45 6,92 46,08 | 48,18 | 50,15 | 51,78 | 48,05 | 11,30 | 14,60

350 | 5,59 6,81 10,021 | 45,27 | 47.47 | 49,45 | 43,50 | 13,03 | 16,52
360 | 5,61 6,75 9,24 || 41,07 | 44,33 | 46,55 | 41,42 | 1500 | 18,66

370 | 572 6,73 875 | 14,09|| 4015 | 4340 | 33,84 | 1826 | 21,04

400 | 6,00 6,83 813 | 1061 | 1505 [ 24,80
430 | 6,35 7,04 8,01 945 | 1118 | 1549
450 | 6,51 7,22 8,04 9,21 | 10,90 [ 13,51
500 | 7,15 1,79 8,40 920 [ 10,18 | 11,43
550 | 7,83 8,34 8,91 956 | 10,31 | 1112
600 | 8.49 8,97 8,43 | 10,10 ! 10,68 | 11.35

Vi du tinh todn d¢ ddn nhiét:

Yéu cdu tinh gid tri A & 4p sufit 14,0 MPa va nhiét d¢ hoi 480°C. Ta tim gid
tri 56 A dGi v6i 4p sust 14 Mpa, & cdc gid tri 16n hon hay nho hon cla cic gid try
cua cdc nhiét 46 (450 va 500°C):

8,04 -722
A =722+ 22— (14-10)= 7,876
| =722+ 5-10 ( 10y 8
8,40-775
| = ST 7(14-10) =8
Ay =775+ E-10 (14 -10) 27
Gi4 tri s6 A’ d6i véi cc thong s§ da cho (dp sudt 14 MPa va nhiét do 480°C):
8.27-17.876
A =7.876 + —————(480 — 450)= 8,166
7876+ S asg (0~ H0=8
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K&t qua cu6i ciing: A = 8,166.10° kW(m.K). Khi tinh todn gin dudng bio
hod, mot trong s6 cdc gid tri chudn 18y theo s6 lieu clia duting bio hoa (nudc) va
hoi nudc, & nhiét d6 chudn.

Bdrg P11. Do nhdt dong hoc cilla nudce va hoi nuée
(cdc gia tri chinh cfia d6 nhét dong hoc v.10% m¥/s)

Ap sudt, MPa Trén dudng Ap sust
T.°C bao hoa 40 hoa,
50 | 100 | 150 | 200 | 250 | 300 bao hoa
Nuse | Hoi | MP2
150 | 0,198 | 0,199 | 0,200 | 0,201 | 0,203 | 0,188 | 0,197 | 5622 | 047
200 | 0,155 | 0,155 | 0,157 | 0,157 | 0,158 | 0,154 | 0,153 | 2,025 | 155
250 | 0,134 | 0135 | 0,136 | 0,136 | 0,136 | 0,137 | 0,133 | 0881 | 397
300 | 0,933|| 0,126 | 0,126 | 0,127 | 0,127 | 0,127 | 0126 | 0435 | 8,58
320 | 1,043 | 0,423(] 0,124 | 0124 | 0,424 | 0,124 | 0124 | 0337 | 11,28
340 | 1,154 | 0.486(| 0127 | 0,123 | 0,122 | 0122 | 0,121 | 0,264 | 14,60
350 | 1,207 | 0525 | 0,227[] 0,122 } 0,121 | 0,122 | 0,120 | 0,233 | 16,52
360 | 1,261 | 0,563 | 0,329[[ 0,121 | 0,120 | 0,121 | 0,119 | 0,206 | 18,66
370 | 1,361 | 0,602 | 0,357 | 0.182[| 0121 | 0,119 | 0,115 | 0,179 | 21,04
400 | 1,468 | 0,695 | 0.431 | 0,286 | 0,201 | 0,131
430 1 1,626 | 0,780 | 0,495 | 0,350 | 0,258 | 0,198
450 | 1,735 | 0,838 | 0,538 | 0,385 | 0,290 | 0,230
500 | 1,037 | 0,955 | 0.645 | 0,468 | 0,366 | 0,297
550 1,145 | 0,742 | 0551 | 0,437 | 0,344
600 1,310 | 0,860 | 0,640 | 0,508 | 0,417
Clut y: Tinh todn do nhdt doéng hoc v & nhiét 4§ da cho va dp sudt thuc hién

giong nhu vi du dua ra & bang P10.
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Bdng PI12. S8 Prandtl Pr va tinh chit vat 1y cia
nude va hoi nude (cdc gid tri chudn cha céc s8)

Ap suat, MPa Trén dudng Ap suat
T.°C bédo hoa b&o hoa,
50 | 100 | 150 | 200 | 250 | 300 | Nuec | Ra | MPa
150 | 1,13 1.13 1,13 1,13 1,13 1,12 1,14 1,08 0.47
200 | 0,90 0,90 0.90 0,89 0,89 0,89 0,91 1,20 1,55
250 | 0,84 0,83 0,83 0,82 0,81 0,81 0,85 1,34 3,97
300 | 1.23 0,95 0,90 0,87 0,84 082 0,96 1,69 8,58
320 | 1,18 1,62 1,02 0,94 0.91 0,87 1,09 1,96 11,28
340 | 112 1,56 1,34 1,10 1,03 0,96 1,34 2,51 14,60
350 | 1,10 1,39 2,068 1,31 1,13 1,02 1,62 3,14 16,52
360 | 1,08 1,33 1,82 1,90 1,30 1,12 2,41 504 18,66
370 | 1.08 1,29 1,64 2,97 1,77 1,29 2,96 5,66 21,04
400 | 1,03 1,16 1,35 1,66 2,55 5,04
450 | 0,97 1,04 1,13 1,25 1,90 1,56
500 | 0,94 0,98 1,03 1,09 1,16 1,23
550 0,92 0,94 0,97 1.01 1,04 1,08
600 | 0,90 0,91 0,82 0,95 0,97 1,00

Chut y; Tinh todn s& Pr & nhiét do di cho va & dp sudt thyc hién theo vi du giéng
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PAP SO

L1 AP = 6,3%; §* = 0,3%; C* = 59,5%; H' = 4,0%; N° = 0,55 %; O° =
19,35%; WP = 10%.

1.2. ¢ =41,12%.
1.3. §'=0,26%; C' = 84,96%; H' = 4,24%; N' = 0,90%; O' = 9,64%.

1.4. 8 = 1,6%; C* = 22,0%; H? = 3,1%; N* = 0,1%; O" = 3,7%; W’ = 13%;
(COY% = 16,0%; A” = 40%

1.5. A®* = 24% va urng cdc thanh phan khéi lugng kho bang 100%.

1.6. Q= 12362 kJ/kg.

1.7. Q7= 31066 kl/kg.

1.8. x = 15,72 m/kg; Q" = 37175 kl/kg.

2.1. V° thay d8i tir 3,62 t6i 5,34 m*/ke.

2.2. V"thay déi tir 5,30 t6i 4,94 m'/kg.

2.3. V' = 11,26 m¥/kg.

2.4. AV = 0,655 m'/kg.

2.5. Vio, = 0,90 m'/kg: V%, = 3,89 m/kg; Vo0 = 0,62 m¥/kg; V°, = 5,41
m’/kg, V, = 7,156 m'/kg; V,,0 = 0,648 m’/kg.

2.6. O W* = 18%: Vpo, = 0,844 m¥kg; V', = 3,658 m*/kg; V0 = 0,653
m'/kg; V’, = 5,155 m’/kg; V, = 6,802 m*/kg; Vy,o = 0,679 m*/kg.

O WP = 23%: Vy, = 0,793 m¥/kg; V', = 3,444 mfkg; V0 = 0,627 m'/kg;
V® =4,864 mYkg; V, = 3,411 m*/kg; Vy,o = 0,652 m'/kg.

2.7. Luu lugng khéi sau b6 qud nhiét thay doi tir 7,135 t6i 6,971 m*/kg:

Luu lugng khong khi qua cdc voi d6t tang tir 6,48 161 6,753 m’/kg.

2.8. V° = 5,046 m¥/kg; V°, = 5,637 m¥kg.

2.9, Tiét dién kénh din 10,289 m?; phuong 4n 1 ¢6 d = 3,62 m; phuong 4n 2
céa=227m; b=4,54m.

2.10. V¥ =2 41 mkg: V, = 3,585 m'/kg.
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211 G o= 1,2: Vyo, = 0,68 m*/kg; rpo, = 0,142; Vi, = 0,571 mY/kg; ruyo
=0,119.

3 o = 1,3: Vig, = 0,68 m¥kg; 1o, = 0,132; Vyyg = 0,577 m'/kg; o =
0,112.

2.12. H%, = 2508 kJ/kg khi d&t AS; H%, = 1713 kl/kg khi d6t than nau
Nazarovxki. Cic ty s6 Hop,/H; = 1,464; QPy,/Q,, = 1,53.

2.13. Entanpi ciia san phdm chdy giam tir 1314 t6i 1148 kl/kg.

2.14. Entanpi clia san phdm chdy tang tir 8914 6i 11689 kJ/kg.

2.15. Entanpi cla san phim chdy tang tir 7164 tdi 7464 kJ/kg. Con nhiét do
giam tir 850 t6i 798°C.

3.1.Q", = 19060 k/kg.

3.2. Gia tri QF, tang tir 13498 16i 13730 kJ/kg.

3.3. Nhiét hip thy hitu ich cha 10 hoi tang tir 19557,4 tdi 19959,5 kl/kg.

3.4. O WP = 50% c6 QF, = 8255 kI/kg va H,, = 899 kJ/kg; Khi giam d¢ Am
t6i 40% <6 Q, = 10 390 kJ/kg va H,, = 1017.8 kl/kg.

3.5, Cdc t8n thét véi khoi thai giam tir 7,680 161 6,548%.

3.6. B = 56,0 m'/s.

3.7. q, = 6,088% khi dét than AS; q, = 6,152% khi dot than Kuznhexki mac
CC; q, = 7,400% khi d6t than Nazarovxki.

3.8. O a, = 1,2¢6 V, = 5867 m'/kg: q; = 5,423%; § o, = 1.3 ¢6 V, =
6,330 m'/kg; q, = 5.800%; & a,, = 1.4 ¢6 V, = 6,793 m'/kg; q, = 6,176 %: &
o, = 1,5¢6 V, = 7,257 m'/kg; q, = 6,553%.

4.1. Fep = 1117,5 m% Vo = 1810,3 m% V' = 2068.2 m*; Fr, = 1110,4 m";
x,=0,219; 5, =583 m.

4.2. F =265 m?.

4.3, ¢, =0,632

44.5:=0978

4.5, A9, =35°C

4.6. 9, = 1908°C &r=5%; 9, = 1843°CIr=10%; 9, = 1783°Cdr = 15%;
8,=1728Car=20%.

4.7. A8, = 36°C.

4.8. 9", = 1266°C 8 AX = 0; 8" = [278°C 0 Ax = 0,05; 8" = 1290°C & AX
=0,10; 8";=1303"C o AX=10,15,
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4.9. B& mat tudmg gidm téi 217,8 m?, con chiéu cao buéng dét 4,24 m.

4.10. Nhiét do cdc khi tang tir 1267 161 1292°C.

4.11. 8" =1187°C thay 1112°C khi ddt cic phdn sdng cla than d4.

4.12. 8", =1255°C: Q, = 18,892 kl/kg.

4.13. D6i v6i 10 hoi E-500-13,8GM ¢6 F,/Vy = 0,614; d6i véi 1o hai
E-670-13,8GM c¢6 F,/V: = 0,576; d6i véi 10 hoi TII1-1000-25GM cé F/V =
0,487.

4.14. Khi dat trong budng dét tAm man F, = 1740,8 m?, gid ui F, /V; tang
tlr 0,505 tdi 0,633,

4.15. Giam di 16,0 m khi dat mot gian 6ng hap thu tit hai mat va 25,3 m khi
dat hai gian 6ng hai mat hip thu, gid tri F, /V; tang tir 0,204 & phuong 4n diu
1Gi 0,277 khi dat mot gian éng hai mat hap thu va téi 0,351 khi ¢6 2 gian Ong
hai mat hép thu.

4.16. O r=5%, 8"; = 1162°C; & r = 10%, 87 = 1127°C; & r = 15%, §"; =
1095°C. Su gidm trung binh 8"} v6i 1% cla tdi tudn hodn cdc san phim chdy len
Arén cia budng d6t bing A3" = 7°C.

4.17. r = 7,02% d6i v6t viing thit hai va vilng thir nam, var = 14,21% déi
véi viing thit ba va thit tu, lugng trung binh cla tai tudn hoan 7,08%.

4.18. Chiéu cao budng d6t giam (r 29,31 xutng 23,13 m khi dit gian 6ng
hai mat hdp thu va xudng 23,79 m khi tdi tudn hoan khéi lén trén budng dét véi
lugng 10%.

4.19. Trong 15 hoi ¢é cdc gian éng treo trén tudng, sy tang thé tich budng
dot 1én gid tri t6i thiéu c4n thi€t 13 AV; =913 m* § 10 hoi cé gian éng 2 mat
hdp thu nhiét AV; = 88 m™.

4.20. Gid 1r1 Q= 1810,4 kJ/kg; Q, = 1210,5 kI/kg; Q, ., = 3020,9 kl/kg.

4.21. Q, .= 84 894 kW.

5.1.NO% = 0,127 g/m’

5.2. NO% = 0,76 g/m*

5.3.NO’ = 0,58 g/m’

5.4. Céc gid tri SO; = 4,03.10%%, 1, = 154,7°C

5.5. Khi d6t than Kuznhexki mic D, t, = 87°C; Khi dét than Kizelovxki
mic G,t,=131,4°C.

5.6.1, = 140,8°C.
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5.7. 80, = 1,73.10™ %; t, = 130,9°C

6.1. 7, =41,12 m; H=2697 m* f=0,683 m’ F, =669 m% 0, =23; 0, =
2,255; 5.4 = 0,303,

6.2. w.=16,5m/fs; w, = 15,2 m/s.

6.3. T6c d¢ khéi tang tir 15,6 t6i 17,5 m/s. T6c 46 hoi khi thay déi nhigt do
tang tir 15,2 t6i 16,3 m/s va khi thay déi 4p suat t6i 24,2 m/s. G cdp 1 c6 w, =
7,75 m/fs va cip 2 ¢6 w, = 8,9 m/s.

6.4. Khi bd tri 8ng song song mat trudc 10 hoi wy = 1,628 m/s. Khi b6 tf
vuong géc vai mit trude wy = 0,893 m/s.

6.5. w, = 21,85 m/s & do sau dudng khéi 3,5 m va w, = 19,2 m/s & do siu
duong khéi 4,0 m.

6.7. Tang tir 67,4.107 161 72,1.10° kW/(m®.X).

6.8.0 §; =120 va s, = 50 mm; oy = 95,1.10° kW/(m?K).

$; = 138 vi 5, = 50 mm; o = 95,1.10° kW/(m*.K),

s, =120 va s, = 70 mm; o = 92,2 . 10 kW/(m>.K).

6.9. Khi d6t mazut oy = 116,8.10° kW/(m*K) thay cho oy = 122,4.10°
kW/(m?*K) khi d6t khf ty nhién.

6.10. Gi4 tri oy tang tGi 2,85 Idn.

6.11. Ddi vdi cdc chum &ng song song khi thay déi budc Sng tir 38 t6i 32
mm, oy thay déi tir 65,9.107 161 70,0.10”° kW/(m* K); d6i v6i cdc chim 6ng b6
tri so le tir 87,8.10°7 16i 94,0.10°° kW/(m* K).

6.12. o' = 75,85.10° kW/(m* K)

6.13. Tang tir 15,8.107 161 27,7.10° kW/(m2.K).

6.14. ot = 22,7.107 kW/(m> K) 0 s, = 48 mm va ¢, = 27,2.10° kW/(m?>.K) &
$; = 64 mm.

6.15. o, = 252.10° kW/(m’K) & p = 0,01 kg/kg vd o = 28,3.10°
kW/m’ K) & p =0,02 kg/kg.

6.16. Trong bg ham nuéc a,= 10,858 kW/(m* K); trong cdc gian 6ng buéng
dot a, = 18,95 kW/(m’ K).

6.17. O cic nhi¢t do nude 200 v 300°C cdc gid tri o, twong tng 8,92 va
10,175 kW/(m*K).

6.18. O cic tdc 46 hoi 10 va 30 m/s, a, twong tng bing 2,333 va 5,619
kW/(m*.K).
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6.19. k = 61,9.10° kW/(m?.K).

6.20. k = 91,6.107 kW/(m*.X).

6.21. C6 tinh dén oy k = 90,7.10° kW/(m*K); khong tinh o, thi k =
91,6.10” kW/(m? K}; sai s6 0,99%.

6.22. Cac gid r1 k = 79,3.107 v 96,5.10”° kW/(m’ K) twong tng & g, = 4,3
va 1,72 m* K/kW.

6.23. Khi d6t than va & cdc t6c d6 w, = 8 v 16 m/s, cdc gid tri chia hé s& ¢,
turong ung 5,0 va 3,49 m® . K/kW. Khi d6t than biin véi céc tdc do khéi nay ¢, =
4,28 va 3,23 m? . K/KW.

6.24. Su ting s, tir 55 td1 75 mm lam tang hé sd bdm bin t6i 0,572
m?. K/kW.

6.25. O cic duomg kinh Sng 32, 42 va 60 mm céc gid tri €, wong \ng
1,376; 1,96; 2,855 m*> K/kW.

6.26. Doi voi than Matxcava y = 0,70; k = 80,5.10° kW(m2.K); d6i voi
than gdy v = 0,60 va k = 69,0.10” kW/(m’ K).

6.27. 0 A = 0,333 co y = 0,97 vd At = 62,1°C; & A = 0,43 ¢6 w = 0,905 va
At = 58,6°C.

6.28. At = 200°C.

6.29. At giam tir 501,5°C & x = 35% 15i 501,1°C ¢ x = 40%.

6.30. Ty 58 Atyyu/Alpg, = 1,003 trong b qud nhiét tAm man va 1,039 trong
b ham nudc.

6.31. 9, = 281°C.

6.32. 8, tang tir 281 t6i 283,5°C.

6.33.F,, = 5348 m%.

6.34. F = 1580 thay th€ 1213 m’.

7.1, t, giam tir 270,2 161 246,3°C.

7.2. 9, = 130,7°C & by sdy ki€u 6ng va 104°C & bo sy kiéu hoan nhiét.

7.3, [Quinilew e = 9435 kI/kg & o' yan hir = 1,03 va 6996 KI/kg & &'yoan ohier =
1,0.

7.4. C6 thé, bdi Vi ty, poan nhie = 316°C.

7.5. 1,5 tang tdi 620°C.

7.6. & phuong dn dau y = 0,8 vdi 4 14n cét, phuong dn ting nhiét do khong
khi vao.
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7.7. o giam tir 29,7.107 161 25,2.107 kW/m* K

7.8. og = 37,1.107 kW/(m* K)

7.9.k = 14,6.107 va 18,3.10° kW/(m* K) & phuong 4n ddu khi thye hién bo
s4y khiéu 8ng & dang cac hinh khéi riéng biét.

7.10. t’; = 69°C. Khong thod man chiéu cao 14y cla phdn ddu, cdn phdi ting
chiéu cao.

7.11. Cin thiét h,, = 0,79 m,

7.12. 97,2 139°C

7.13. Khi tang AP tir 30,2 t6i 40,0%, h, , gidm tir 0,6 xudng 0,394 m.

7.14. 3'= 190°C.

7.15. Fyy = 26960 m*

7.16. Bé mit tang 161 27080 m®

7.17. Khi tang o tir 0,2 i 0,25, t,, gidm t6i 28°C, con khi thay déi o tir
0,25 161 0,3 giam t6i 31°C.

7.18. 8,, tang théem 4°C.

8.1.F,,=F,=1454m% f,={,=0443m" F,=7114m% ¢, =17, 5,
=1,07. ‘

8.2. 0 ¢32 x 5¢6 F=468 m% f=0,164m? s = 0,856 m;

$36 x 6 c6 F=522m% £=0,195m’ s = 0,856 m;
38 x6c6F=>548m% f=0,229 m* s = 0,866 m.

8.3. Can sir dung cdc &ng $42 mm c6 bé day thanh 7,5 mm, khi d6 bé mat

gia nhiét nhd hon 1,63 lan.

s.kp

8.4. 3 do sau cha tdm ¢ = 2,0 m, cin budc ngang s, = 405 mm, & d6 siu ¢ =
3,0cdn s, = 610 mm.

8.5, Q. tang ur 55,2 t61 71,7 kl/kg.

8.6. Khi chuyén sang dét nhién rdn Q, giam tir 1385 (v4i mazut) téi 635 kl/s.

8.7. Q,, = 343 kl/kg, Ah, = 288,0 kJ/kg.

8.8. Khi tang t6c do cdc san phdm chdy tlr 3,5 m/s 161 8 m/fs, 1y §6 ag/ay,
ting tir 0,352 161 0,568.

8.9. Khi chuyén sang dét khi ty nhién k = 100,8.107 thay th& 73,0.107
kW/(m?*.K) khi dét mazut,

8.10. F = 256 thay th€ 371 m’ theo vi du 8.8.
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MUC LUC

Lbi néi ddu 3

Chuong 1
TINH TOAN CAC PAC TiNH CUA NHIEN LIEU NANG LUONG

1.1. Thanh phén nhién liéu 5

Bai tap 7

1.2. Nhiét tri chdy cia nhién li¢u 7

Bai tap 10
Chuong 2

CAC TINH TOAN SAN PHAM CHAY CUA NHIEN LIEU

2.1. Thé tich khong khi 1y thuyét 12

Bai tap 13

2.2. Thanh phdn va thé tich san phdm chdy 13

B tap 19

2.3. Entanpi ctia khong khi va san phim chdy 19

Bai tap 24
Chuong 3

CAN BANG NHIET VA HIEU SUAT CUA LO HOI

3.1. Can bdng nhié¢t ctia 16 hoi 25

Bai tap 29

3.2. Xac dinh hi¢u sudt 10 hoi 30

Bai tap 35
Chuong 4

TINH TOAN BUONG DOT VA CAC BE MAT POT BANG BUC XA

4.1. Céc dac tinh hinh hoc va quang hoc cla buéng dét 37
Bai tap 56
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4.2. Trao d6i nhiét biic xa trong bubng det 57

Bai tap 74
4.3. Cic phuong phép tang cudng trao déi nhiét trong budng d6t va
giam nhiét d6 khéi bubng dét 76
Bai tap 85
4.4. Tinh todn cdc bé mat hdp thu nhiét trong budng dét 87
Bai tap 89
Chuong 5

TINH TOAN HAM LUQGNG CHAT POC HAI
CO TRONG SAN PHAM CHAY

5.1. Céc tinh todn tao khi oxit nite 90
5.1.1. Su tao thanh cdc oxit nito ) 90
5.1.2. Céc ndéng d6 cdc oxit nhién liu vi c4c oxit nito nhanh.

Néng d¢ t6ng cha céc oxit nito trong khéi 93
5.1.3. Cdc dac diém tinh todn tao thianh NO, khi d6t chdy khi tw nhién 94
Bai tap 103

5.2. Tinh t0dn sy tao thanh cdc oxit luu huynh va nhiét d6 diém dong
suong cdc san ph&m chéy khi d6t mazut vi c4c nhién lieu rin 104
5.2.1. Sy tao thanh cdc oxit luu huynh va tinh todn nhiét do¢ dong

swong khi dét mazut 104

5.2.2. Tinh todn nhiét d6 diém dong swong khi d6t nhién lieu rin 105

Bai tap 109
Chuong 6

TINH TOAN CAC BE MAT POT POI LUU KIEU ONG XOAN

6.1. Cic dac tinh hinh hoc, t6c d6 cic phan ting chdy vd moi chat [Am viec 110

Baitap 118
6.2. Trao déi nhiét & cdc bé mat d6t 120
Bai tap 134
6.3. Tinh todn he s6 truyén nhiét & cac bd mit d6t d6i luu kidu 136
Bai tap 152
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6.4. Tinh todn d6 chénh nhiét do trong cic bé mat 46t

Bai tap

6.5. Céc tinh todn nhiét va thiét k& bé mat d&t d6i huu

Bai tap

Chuong 7
CACH TINH TOAN BO SAY KHONG KHI
KIEU ONG (TBII) VA KIEU HOAN NHIET (PBIT)

7.1. Nhiét hap thu gi6i han cia b sdy khong khi mot cip, 46 chénh
nhiét do
Bai tap
7.2. Cic thong s6 truyén nhiét trong bo sdy Khéng Khi kiéu éng (TBII)
va kiéu hoan nhiét (PBIT)
Bai tap
7.3. Tinh to4n nhiét hdp thu phin "lanh" vd phdn "ndéng" cua bo sdy
khong khi
Bai tap
7.4, Tinh to4n nhiét cdc bd sdy khong khi
Bai tap
Chuong 8
TINH TGAN CAC BE MAT POT POI LUU - BUC XA
8.1. Cic dac tinh hinh hoc chia cdc bé mat d6t déi luu - bic xa
Bai tap
8.2. Bo hip thu nhiét clla cdc bé mat d6t adi luu va bitc xa
Bai tap
8.3. Tinh todn nhiét clia cdc bé mat gia nhiét d6i hm - birc xa
Bai tap
PHU LUC
PAP SO

TAI LIEU THAM KHAO
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