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LO1 NO1 PAU

Cudn sach “Bai tdp 16 hoi” ding cho sinh vién cdc nganh Mdy va thiét bj
rhiét lanh, Ky thudt ndng luong, Kinh té nang lugng trong viéc nghién citu va
hoc tdp mén "'Lo hoi”. Cudn sdch ciing ¢é ich cho cdc ky su lam viéc & Iinh vuc
thiét ké, ché tao va van hdanh 16 hoi, ddc biét b6 ich cho cdc cdn bé lam viéc
trong nha may nhiét dién va nhing xi nghiép c6 hé thong cung cdp nhiét.

D€ hiéu ro va hoan 16t bai tdp, sinh vién cdn co kién thitc vé ky thudt nhiét,
Iy thuyét chdy, céng nghé 1o hoi.

Madac du ching 161 da cé nhiéu cé gdng trong bién tdp va bién soan, nhung
chdc chdn con nhiéu thiéu sét, momg quy ban doc gép y cho ching t6i theo dia
chi: Bo mén Mdy Nang iwong, Vién Khoa hoc va céng nghé Nhiét - Lanh,
Truong Pai hoc Bdch khoa Ha Ngi.

Chiing t6i td long biét on dén cdc tdc gid ciia nhitng cuén sach lam tai liéu
tham khdo dé chiing t6i bién soan cuén sdch nay.

Chiing 161 xin cam on Nha xudt ban Khoa hoc va K¥ thudt, cdc céng tdc
vién dd gép cbéng sic dé' cubn sdach nay dén tay ban doc.

CAc téc gii



Chuong 1

TiNH TOAN CAC DPAC TiNH CUA NHIEN LIEU NANG LUGNG

1.1. THANH PHAN NHIEN LIEU

Cic quan hé chinh va céng thic tinh todn khi chuyén déi thanh phin
nguyén t& khéi luong nhién lieu sang thanh phin khdc duoc thuyc hién theo cidc
hé s6 trong bang 1.1.

Bdng 1.1
Thanh phan nhién Thanh phdn nhién liéu cdn tim
liéu da cho 1am viéc kho chay
N . 100 100
lam viéc 1 100 - WP 100- WP - AP
100 - WP 100
kho 100 1 100 - A7
] 100 - WP - AT 100 - AP
chay 100 100 !

Néu nhién liéu chia luong 16n cacbonat (hon 2%) thi hé s6 chuyén déi c6
tinh dén su phan huy cacbonat. Trong truding hgp nay thanh phan chdy bang:
G = 100 — W? — (CO,), (1.1
& day: (CO,), - ham lugng cacbonic clta mudi cacbonat, %;
WP - do £m ¢4 trong nhién lieu 1am viéc;
AP - 46 tro ¢6 trong nhién liéu Jam wiéc.
Viéc chuyén déi thanh phdn co ban 1am viéc cia nhién lieu c6 d6 4m W',
ra thanh phdn c¢6 d6 4m W', thue hién bing cich nhan cic thanh phdn ban dau

- P
vdi hé sd % Cing lam nhu vay khi thay d6i dé tro nhién lieu AP, t&i
- i

.. 100 - AP
A"; nhan v m

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



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

Bai gidi: Dé chuyén d6i t thanh phdn chdy ra thanh phin lam viéc ta siy
dung hé s6 chuyén déi:

100 - WP- AP 100-120-114
100 - 100 = 0,766

K=

Khi dé6:
C* =CK =84,0.0,766 = 64,34%;
H"=HXK =4,5.0,766 = 3,45%;
NP =NK =2,0.0,766 = 1,53%;
O'=0K =9,0.0,766 = 6,90%;
§* =8K =0,5.0,766 = 0,38%:;

Kiém 1ra: Téng thanh phin nguyén t6 cia nhién liéu theo thanh phin lam
viéc:

64,34 +345+1,53+690+0,38+12,0+ 11,40 =100%

Vi du 1.2. Ngudi ta cho thanh phdn chdy cia than Kuznhexki mac CC nhu
sau: C" = 80.2%; H' = 3.3%; N' = 2,1%; O" = 14%; §" = 0,4%. Biét ring 46 tro
chia thanh phin kho A° = 22,12%. Hay xdc dinh thanh phin co ban cla nhién
lieu theo thanh phdn 1am viec & W' = 15,0%.

Bai gidi: Tuong \ng vdi bang 1.1, hé s6 chuyén déi thanh phin c¢6 dang

= p = p A o~
W. PE sir dung né ta chuyén déi d6 tro tir thanh phdn khé sang

thanh phdn lam viéc:
100 -W° 100 -150
Khi dé:

100 - WP- AP 100- 15,0 - 18.8
K= 100 - 100 = 0,662.

Ta x4c dinh thanh phdn nguyeén t6 theo thanh phdn lam viéc:
C" =C'K =80,2.0,662 = 53,09%;
H*=HK =3,3.0,662 =2,18%;
Nr=NK =2,1.0,662=1,39%;
OP=0K =14,0.0,662 =9,27%;



S$=8K=04.0,662=027%;
Kiém tra thanh phin nguyén t6 toan phén theo thinh phdn lam viéc
C°P+HP +O" + NP+ S+ AP + WP =
=53,09+2,18+927+1,39+0,27 + 18,8 + 15,0 = 100%.

BAI TAP

Bai 1.1. Ngudi ta say than Berezovxki c6 thanh phin 1am viec W' = 33%;
A" = 4,7%; S* = 0,2%: C" = 44,3%; H® = 3,0%; N* = 0,4%; O" = 14,4% dugc
thyc hién theo so 46 hd. Hay xdc dinh thanh phéin khéi luong [am viéc cha nhién
lidu khi duoe say dén WP = 10,0%.

Bai 1.2. Thanh phin cacbon lam viéc cta than Ekibas - Tuzxki bing CF =
43,4% & WP = 7% va A" = 38,1%. Hiy xac dinh thanh phan cacbon kho khi ting
do6 tro 1am viéc cia nhién liéu tdi AP = 45,0%.

Bai 1.3. Hay xdc dinh thanh phan chdy ciia than Nhieriungrinxki. N&u bijét
thanh phan lam viéc: WP = 9,5%; A® = 12,7%; S" = 0.2%; C" = 66,1%; H" =
3.3%; N* =0,7%: O" = 7,5%.

Bai 1.4. Hiy x4c dinh thanh phédn lam viéc cla d4 phién, n€u biét thanh
phén chdy: §' = 525%; C" = 72,13%; H = 10,16%; N'" = 0,33%; O' = 12,13%.
Thanh phdn chdy cé: WP = 13,0%; (CO,), = 16,5%; AP = 40,0%.

1.2. NHIET TRI CHAY CUA NHIEN LIEU

Nhiét tri chdy thdp va cao (kJ/kg) dugc lién hé vai nhau theo bi€u thifc:

Qu=0Q5-2512 (9H + W) (1.3)
Viec tinh chuyén déi nhiét tri chdy nhién lién nhuir sau:
Q" =Q%- 251 OH" + W"); (1.4)
Qu=Q%-226 HY (1.5)
Qy=Q5-226 H; (1.6)
. 100 - WP
Q' = Q% {00 - 25,1 W#%, (1.7)
100 - WP - AP
Qw=Q% 100 -25,1W? (1.8)

& day céc chi s6 “p". "c”, "r" twrong \rg 13 thanh phdn lam viéc, thanh phdn kho
va thanh phén chdy cia nhién liéu.



Khi thay d6i do 4m td W*, t6i W?, va do tro tir AP, t6i AP,, d€ x4c dinh nhiét
tri chdy, sir dung cdc biéu thifc:

100 - WP
Quz = (Qy; + 25,1WP)) W' 25,1WPy; (1.9)
100 - AP,
Qs = Q' 100 - A, (1.10)
Khi thay déi déng thdi d6 4m va d6 tro:
100 - WP, - AP,

Qs = (@ +25.1 W) o5 g b - 25.1W7, (1.11)

D¢ tinh todn gdn ding, cling nhu dé Xiém tra thanh phdn nguyén (6 cha
nhién liéu (néu cho Q") nhiét tri chdy thap (kJ/kg) dugc xdc dinh theo cong
thic Mendéleev:

Q" =339C" + 1030H" - 109(0O” - §°) — 25,1 W?; (1.12)
Q" =339C + 1030H" - 109(0° - S (1.13)

Do chenh Q' tinh duge so véi gia tri thu duge trong bom nhiét lugng k&
khéng dugce vugt qui + 628 kl/kg d6i vdi nhién lieu cé do tro nhd hon 25% va +
837 kJ/kg v3i cdc nhién liéu khdc.

Nhiét tri ciia nhién liéu khi 14y theo s6 lieu xdc dinh bing nhiét luong ké.
Khi khong cé cdc s6 liéu nhu vay, nhiét tri chdy 1 m’ khi & cdc diéu kién tiéu
chuin dugc tinh theo cong thic.

QW =0.01 [Qn,s -H:S + Qco-CO + Qu, Hy + Z(QernnCHL  (1.14)
¢ day Qpu,s. Qco v ... - nhiét tri chdy cia cdc thanh phan trong nhiéu lieu khi
(kJ/m") 14y theo cdc s6 tay nhiét k¥ thuat.

Khi d6t hon hop hai nhién Liéu ran hay long, cho theo cic thanh phin khéi
luong (g’ - phdn khdi lugng cia mét trong cac nhién liéu trong hén hop) nhiét tri
cua 1 kg hén hop dugc tinh theo cong thic:

Qu=Q"g +Q (1 -g") (1.15)

Néu hon hop cho dudi dang cdc phdn nhiét tri toa ra cia méi nhién ligu
(q’ - phdn clia mot trong cdc nhién liéu), thi d€ chuyén déi theo cic phan khéi
lugng ta sir dung biéu thie:

"
8 = q'Qp"H(l((gl ? q) Q" (1.16)

Khi dot hén hop nhién liéu rin hay 1ong, khi, viéc tinh todn tién hanh cho 1
kg nhién liéu rin hay nhién liéu 1éng, c6 tinh luong nhién liéu khi x (m') diung




cho 1 kg nhién lieu ran hay nhién liéu 1ong:
=Q"y +xQ"y (1.17)
Néu hén hop cho theo cdc phin nhiét toa ra q’, thi lugng khi (m?) cin cho |
kg nhién liéu rin hay léng, c6 thé tim dugc theo biéu thiic;
_1-9 Q"
q o (1.18)
Trén co sd (1.17) va (1.18), nhiét tri cha hén hgp cé thé tim dugc, néu biét
cac s6 liéu ban ddu theo nhién lieu co ban Q*, va q’:
1
P P —_—
Q% H g (1.19)
Vi du 1.3. D6i véi than Kuznhexki (thanh phan nguyén t6 xem vi du 1.1)
x4c dinh Q%;, Q"y), Q. néU nhiét tri thdp theo thanh phdn lam viéc bang Qf, =
23990 kJ/kg.
Bai gidi:

QM = Q" + 25,1(W" + 9HP) = 23900 + 25,1 (12,0 + 9 . 3,45) = 25071 kJ/kg
100 .
= (Q + 25,1WD) 100 -W" — 226 H*

100
=27604 — 886 = 26718 kl/kg
100
Q' = (Q" + 25,1WN 55~ wr . ar — 226H' =

100
= (23990 + 25,1 . 12,0} 100-12,0-11.4 ~ 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 liéu s8 15) tang 1én bao nhién ldn khi chuyén tir so d6
sdy kin sang sdy hd ¢é do 4m cuéi cling cha bot than W™ = (0,0%. Nhiét tri
th4p ban d4u cla nhién liéu 1am viéc bang 13020 kl/kg.

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

r\ n

b= (QP + 25, I W )W 25,1W™

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

Ta tim duge nhiét tri chdy cao cia nhién liéu ban diu va bot than:

Q% = Q% + 25,1(OH" + WT) = 13020 + 25,1(9 x 2,6 + 39,0) = 14586 kI/kg



= 14586 kl/kg
M- op 100 - WP 100- 100 _
(B - QPB 100 _ Wp - 14586 100 - 39’0 - 21520 kJ/kg

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

= 21520 kJ/kg

100 - W™ 100 - 10,0
=H' o0 -wr = 26700390 = 3.84%

& day H”

Vi du 1.5. Hay xdc dinh nhiét tri chdy cla nhién liéu khi ¢ thinh phin
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 cia khi theo (1.14):

Qu=001(0+0+0+35818x%x94,0+63248 x2,8+ 91251 x0,4 +

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

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

tinh d6i tuong ing cac gid trt sang hé don vi SI.

Vi du 1.6. Khi 1am viéc & tai thdp, trong budng dét cia 10 hoi d6t chdy 25
T/h nhién liéu rdn cé QP = 20934 kJ/kg va 15.10° m'/h khi ¢6 Q™' = 40.10°
kJ/kg. Hay xédc dinh nhiét tri chdy quy wdc clia hén hop nhién liéu.

Bai gidi: Khi d6t chdy nhién lieu rin, 1dng hén hop véi nhién liéu khi, tinh
toan ti€n hanh theo nhiét tri chiy quy uéc, 14y theo 1 kg nhién liéu rin hay
téng: Q" = Q" + x.Q%y, O day x lugng khi, m*, ing v6i 1 kg nhién liéu rén hay
iong:

15-103
X = =
25103
Khi dé Q" = 20934 + 0.6 . 40.10° = 44934 kJ/kg.

0,6

BAI TAP

Bai 1.5. Hay kiém tra d¢ chinh xdc viéc xdc dinh thanh phdn nguyén t6 cia
nhién liéu néu biét cic so liéu do trong phong thi nghiém: C = 62,17%; H° =
4,10%; O° = 5,17%; N° = 1,29%; S = 3,27%; v6i A® = 22,10%; W' = 7,90%;
Q" = 22776 kKJ/kg.
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Bai 1.6. Do phuong phdp khai thdc than la 16 thién nén 1am tang do tro cua
than tir 38,1 t6i 48,0% theo thanh phén I1am viéc va d6 4m tr 7,0 t6i 11,0%. Hiy
xdc dinh nhiét trj thdp ca than thay d6i bao nhién néu gid tri ban ddu cha né
bing Q" = 16747 kJ/kg.

Bai 1.7. Hay x4c dinh nhiét tri chdy cia hén hgp nhién liéu rén cé nhiét tri
thap Q% = 13020 kJ/kg va mazut c6 Q%, = 38800 kJ/kg, khi ty 1¢ nhiét cia
nhién liéu rin trong hén hop q° = 0,30.

Bai 1.8. O nha mdy déng phat nhiét dien dot khi 16 vA mazut, ti 1¢ phdn
nhiét cua khi 16 "= 0,6. Hiay xdc dinh lugng khi tinh cho 1 kg mazut va
nhiét tri cia hdn hop tinh cho | kg mazut. Mazut ¢é Q°,, = 38870 kJ/kg, khi
16 ¢6 Q¥ = 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
D61 v6i céc nhién liéu rin va long:

Luong khong khi theo thé tich, m'/kg:

V°=0,0889 (C" + 0,37558™ + 0,265H" — 0,03330"; (2.1a)
Luogng khéng khi theo khéi lugng, kg/kg:
L°=0,115C" + 0.3755" + 0,342H" — 0,04310° (2.1b)

Khi dét chdy khi tu nhién, luong thé tich m*/m® khi:
V®=0,0476 [£(m + % )C,H, + 0,5 (CO + H,) + [,5H,S - 0,) (2.2)
Cic gid tri cua thé tich khéng khi (m?) duge tinh todn & diéu kién tiéu
chudn 0°C vd 760 mmHg.
D6t véi hén hop nhién liéu cling loai (ran, 1dng hay khi) thé tich khong khi
duoc xdc dinh theo cong thic:
Vi=g' V" + (1 -g)V» (2.3a)
0 day g’ - phdn khéi lugng cia nhién lieu ddu trong hén hop.
D36i v4i hén hop nhién lién ran hay long véi khi:
Vi=V” +x. V" (2.3b)
& day: x - lugng khi dng véi 1 kg nhién liéu rin hay 16ng.
Vi du 2.1. Hiy xédc dinh thé tich va khoi lugng clia khong khi déi véi nhién
liéu duara & vidu 1.1.
Bai gidi: Ta xdc dinh luong khong khi kho 1y thuyét, cdn dé d6t chdy hoan
toan nhién liéu (a = 1,0). Theo (2.1a) va (2.1b) ta tim dugc:
V?=0,0889(64,34 + 0,375.0,38) + 0,265 . 3,45-0,0333 . 6,9 = 6,42 m '/kg:
L"=0,115(64,34 + 0,375. 0,38)+ 0,342 . 3,45 -0,0431 . 6,9 = 8,30 kg/kg:
Vi du 2.2. Hay xic dinh thé tich khéng khi dé dt chdy khi tr nhién cla
mo Buckharxki (phu luc, bang P2, nhién li¢u s8 7).
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Bai gidi: Trén co sd thanh phdn nguyén t§ cia nhién liéu (bang P2, phu
luc) theo cong thic (2.2):

V® = 0,0476 [(1 N %]94,9 ; [2 + %]3‘2 N (3 + 2]0,4 + [4 + %]0,1 + (5 + %]O,I]

=9,73 m'/m’

Vi du 2.3. Hay xic dinh lugng khéng khi cdn thiét 1y thuyét khi d6t chdy
hén hgp nhién liéu ran va nhién lieu khi (than Kuznhexki mdc CC va Khi tu
nhieén Buckharxki), thanh phdn nguyén t§ cba ching duoc dua ra trong cic vi du
2.1 va 2.2. Phdn khi or nhién trong téng luong nhiét q” = 0,4, nhiét tri thip cla
ching tuong ing bang Q™ = 27420 kJ/kg va Q" = 36720 k)/m’.

Bai gidi: DSi voi hén hgp ran (hay 16ng) va khi, luong khong khi 1y thuyét
cin thiét dé dot chay (theo thé tich) duoc xdc dinh theo biéu thie (2.3b), con
lugng khi cho 1 kg nhién liéu rén dugc xdc dinh theo (1.18), trong 6ng luong
nhiét clia hon hop nhién lieu:

q=1-¢"=1-04=06;
K= 0%6 : 2376472200 = 0.498;

VY =6,417 + 0,498 .9,73 = 11,26 m'/kg.

BAI TAP

Bai 2.1. Hay xdc dinh thé tich khong khi cdn thiét theo 1y thuyét thay doi
bao nhiéu khi chuyén sang d6t bot than (W™ = 10%) . Nhién liéu ban ddu l1a
than niau Nazarovxki (phu luc, bang PI - nhién liéu s6 15).

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

Bai 2.3. Hiy xdc dinh thé tich Xhéng khi ly thuyét thay ddi nhu thé nao,
néu doi véi cac diéu kién & vi du 2.3, phén khi ty nhién trong téng lugng nhiét
tang tdi q”" = 0,6.

2.2. THANH PHAN VA THE TiCH SAN PHAM CHAY

Khi dét nhién liéu ran va 16ng, thé tich cdc sin phim 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)
V%,0=0,111H" + 0,012W" + 0,0161V° + 1,24G, (2.6)
& day G, - luong hoi tao suong 1 kg mazut, kg/kg.
V2, = Vi, + Vi, + Vi Q2.7
Khi d6t than d4 phién, thé tich khi ba nguyén tit cachonic clia cacbonat
bing:

(CO,)}

V¥, + Vi, + 0,509 (2.8)

& day Vg, - thé tich tinh todn ciia cdc khi ba nguyén tir trong cic san phdm
chay theo (2.4).
Khi 46 thé tich toan phin clia cdc khi & a = 1:

Co,)P
Vo = V0 40,509 02k .9)
& day V°, dugce xdc dinh theo (2.7).
Khi dét khi tr nhién, thé tich c4c san phdm chdy, m*/m*:
VR, = 0,79V + 0,01N;; (2.10)
Vio, = 0,01 (EmC,H, + CO, + CO + H,S) @.11)

Vi 0=001C 2 C.H, + HyS + H, +0,124d, + 0,0161V"),  (2.12)

& day d, - hdm luong 4m cia nhién liéu khi, phu thudc vao nhiét dé cia khi,
duoc 14y nhu sau:
t,"C 0 10 20
d,, g/m’ 5.0 10,1 19.4
Thé tich thie cha khong khi va cdc sin phdm chdy (mY/kg), & hé s6 du
khéng khi a:

Vg =a.V° (2.13)
Vi,0= ngo +0,0161(a - 1)V° (2.14)
V,=V% +1,0161(a-1) V° (2.15)

Khéi lugng clla céc san phdm chdy (kg/kg) khi d6t nhién litu rén vi long:
AP
G,= 1 -7g5+ 1,306 a.V° (2.16)
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Khai lrong rieng va khéi luong cdc san phdm chdy khi d6t nhién li¢u khi,
kg/m":
P =001 [1,96CO, + 1,52H,S + 1,25N, + 1,430, + 1,25CO +
+ 0,0899H, + £(0,536m + 0,045n)C, H, ); .17
G, = p%, +d, .10° + 1,306¢.V° (2.18)

Phan thé€ tich cha c4c khi ba nguyén tir va néng d6 tro khéng thif nguyén
trong céc san phim chdy:

™0 = Vero, Vs (2.19)
erO = VHzO /V,; (2.20)
t, = Ala,(G,.100) (2.21)

& day 0., - phan tro do cic san phdm chdy mang di dvgc xac dinh theo bang P7.
Thé tich san phdm khf khi tdi tudn hoan khéi, m*/kg:
V=V, + LV, (2.22)
& day: V,,, - thé tich cdc san phdm ch4y & ti€t dién sau vi tri ctra khéi trich;
r - phdn khéi tdi tudn hoan.

He s6 du khong khi trong dutng khéi khi hé s6 du khong khi & cira ra
budng dot o cho trude, la: trong khéng gian budng d6t & ving vdi dét a,,, =
or — Ady; @ dudng khéi sau bubng 46t o; = ar + TAq,, & day o, Aa; - do lot
khong khi trong bubng dt va & cac b& mat sau budng dét.

Hé s§ du khéng khi twong d6i cia khéng khi néng & voi d6t khi d&t nhién
liéu rin bing:

Beop = Orop — Aty
0 day Aa, - do lot khong khi trong hé théng nghién than.

Vi du 2.4. Hiay xdc dinh thé tich cha cdc san phdm chdy cla than

Kuznhexki méc CC, d3 cho trong vi du i.l.

Bai gidi: Ta x4c dinh thanh phin c4c san phdm chdy theo (2.4) + (2.6):
Vyo, = 0,01866 (64,34 + 0,375 . 0,38) = 1,20 m’/kg
Vo0=0,111.3,45+0,0124 . 12,0 + 00161 . 6,417 = 0,64 m'/kg;
V0, =0,79 . 6,417 + 0,008 . 1,53 = 5,08 m'/kg.

Thé tich téng cha c4c sian phdm chay theo (2.7):

V® = 1,20 + 0,64 + 5,08 = 6,92 m’/kg
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Vi du 2.5. X4c dinh thé tich va cdc phan thé tich cda cdc khi ba nguyen tir,
trong san phdm chdy va cha hoi nuéc khi d6t than nan Matxcova (phu luc, bang

P1, nhién lieu s6 10) voi he s6 du khong khi o = 1,20, néu do 4m cha né tang
161 40,0%7?

Bai gidi: Thanh phin nguyén 18 cha than nau nhu sau: W® = 32,0%: A’ =
28,6%: S" =2,7%; C* = 26,0%; H" =2,1%; N* = 0,4%; O" = 8.2%.
Hé s& chuyén déi sang do6 4m 1am viéc méi:

100 - WP, 100 - 40,0

K ="00- W, = 100-32,0= 0882

Tuong ing vdi nd A", = 28,6 . 0,882 = 25,24%; §*, =2,7 . 0,882 = 2,38%;
C", =26,0.0,882 =22,94%; H*, = 2,1 . 0,882 = 1,85%; N", = 0,4 . 0,882 =
0,35%; 0", = 8,2 . 0,882 =7.24%.

Kiém tra thanh phdn nguyén 6 tinh duoc:
2524 +2,38 +22,94+ 1,85+ 0,35+ 7,24 + 40,0 = 100,0%
Cic thé tich khong khi va cdc san phdm chdy d6i véi nhién liéu ban diu:
V®=2,68 m'/kg; Vo, = 0,50 m'/kg; V', = 2,12 m’/kg;
Vo0 = 0,69 m'/kg: V', = 3,31 m'/kg.
- O hé 56 du khong khi o = 1,2, thé tich cdc khi tinh theo (2.15):

V, =331+ 1,0161 (1,20 - 1,002,68 = 3,85 m'/kg
Thé tich hoi nudc theo (2.14):

Vi,o = 0,69 +0,0161(1,20 - 1,0)2,68 = 0,70 m’/kg
Phén thé tich cdc khi ba nguyén tr va hoi nudc tinh theo (2.19) va (2.20):
I'wo, = 0,50/3,85 =0,13; 1y = 0,70/3,85=0,182

Ta xdc dinh thé tich khong khi va cdc san phdm chdy dé6i véi than ¢ d6 4m
WP, = 40,0%.

Luong khong khi kho 1y thuyét theo (2.1):
V° = 0,0889 (22,94 + 0,375 .2,38) +0,265.1,85-0,0333.7,24
=237 m'/kg.

Thé tich 1y thuyét ctia cdc san phdm chdy d61 v6i thanh phin méi cta nhién
liéu theo (2.4) + (2.7):

Vo, = 0,01866(22,94 + 0,375 .2,38) = 0,44 m*/kg;
Vo =0.111. 1,85 + 00124 . 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 a = 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 nudc theo (2.14):
Vi, =0,74 +0,0161(1,2 - 1,0) 2,37 = 0,75 m’/kg;
Ta xdc dinh c4c phan thé tich khi ba nguyén tir va hoi nuéc:
Tro, = 0,44/3,54 = 0,124; o = 0,75/3,54 =0,212.
Nhu vay, do gidm nhiét tri chdy, thé tich toan phan cfa cdc khi khi tang do

4m ciia nhién liéu s& giam thé tich va phan thé tich cic khi ba nguyén wr gidm,
codn cha hoi nudc tang.

Vi du 2.6. Hiy x4dc dinh hé s6 du khong khi trong cic san phdm chdy khi
dét than Ekibaxtuzxki (phu lue, bang P1, nhién liéu s6 9), néu biét ring ham
lugng oxy trong dudng khéi bing 3,5%; ham lugng cdc khi ba nguyen tir 12
14,17%.

Bai gidi: He s6 du khong khi trong dudng khéi & néng do6 oxy da cho dugc
x4c dinh theo céng thic:

21
©=21-(0y)

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

3 ham luong RO, da biét trong dong khéi, gid tri a duge xdc dinh theo
céng thife:

o = [RO,]™/RO,

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

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

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

2. Ta xac dinh hé s6 du khong khi theo [RO,]. Tuong ting vdi bang P3 cia
phu luc d6i vdi than Ekibaxtuzxki (phu luc, nhién liéu s& 9) ham luong cuc dai
Vio, = 0,84 m*/kg, thé tich 1§ thuyét clia khoi V°, = 4,94 m’/kg, & ty s6 phdn
tram [RO,]™ = (Vi /V®) . 100 = (0,84/4,94).100 = 17,00%. Khi d6, a =
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 x4c dinh ty
trong san phdm chdy & nhiét d6 8, = 850°C va hé s6 du khong khi a = 1,2, cling
nhu néng 46 tro w, , khi ti 1é tro bing a,,, = 0,95.

Bai gidi: Thé tich t8ng cha san phim chdy d c4c 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 luong sian phdm chdy cho 1 kg nhién liéu theo (2.16):

11,4
G, =1 _W+ 1,306 . 1,2 . 6,42 = 10,94 kg/kg

Ty kh6i khéi & diéu kien tieu chudn (0°C vi 760 mmHg) bing:
p’, = G/V,=10,94/8,2 = 1,33 kg/m®
Ty trong khéi & diéu kién thyec:

273 _m
Pr=p""g 4273 = 133550 + 273 = 0324 ke/m’

Néng d6 tinh todn cua tro trong khéi dugc tinh theo (2.21):

11,4 % 0,95 3
= ———"=089.10"k%
100 % 10,94 gke

Vi du 2.8. Hay xdc dinh céc kich thudc dudng din khéi thai sau 10 hoi d6t
mazut ¢6 lru huynh (phu luc, bang P1, nhién liéu s& 9). Tiéu hao ddu mazut By
= 8,3 kg/s, nhiét d¢ khéi thai 8, = 150°C & h¢ s6 du khéng khf o, = 1,18. Lay
t6c d6 khoéi thai w, = 10 m/s, ty 1& cdc canh dudng khéi 1:4, s6 lugng duding
khéi: 2.

Bai gidi: 1. Ta x4c dinh thé tich sin phim chdy theo cong thitc (2.15) cho
1 kg nhién liéu:

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

2. Luu lugng khéi thai:

V.= v,BMQ“%= 13,18 . 8,3 %: 169,5 m/s

2}

3. Tiét dién c4n thiét ctia mot dudng khéi:

_ V. _ 1695
"T2wW, 2x10

= 8,475 m?

4. Cdc kich thugce dai clia dudng khéi tvong ting vdi ty s6 cila cic canh 1:4.
Ta 18y chiéu rong dudng khéi b = 4h. Khi d6 ti&t dién clia dudng khéi F,=h.b =
4h%. Vay h =+/F/4 = \/8,475/4 = 1,45m; b=4 . 1,45 = 5,80 m.
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BAI TAP

Bai 2.4. Hay xdc dinh thé tich khéi sau bo qué nhiét 16n hon thé tich khéng
khi di qua voi d6t 10 hoi bao nhiéu 14n, néu he s6 du khong khi sau budng dét
1,20, d¢ lot hit khéng khi trong budng d6t 0,05, trong hé théng boét than 0,04 va
do lot khong khi & b6 qué nhiét 0,03. Nhién liéu 13 sin phdm cong nghiép cta
than d4 méc G (phu luc, bang PI, nhién liéu s6 7).

Bai 2.5. Hiy xdc dinh thanh phdn sin phim chdy trong khéi thai (Vo
VN Voo, VO, V,) khi d6t than d4 Donhexki mic D (phu lyc, bang P1, nhién
liéu s6 15) & o = 1 va he s6 dv khong khi trong khéi thdi ., = 1,35.

Bai 2.6. Thanh phdn sidn phdm chdy thay déi ¢th& ndo trong khéi thai (s6
liéu xem vi du (2.5)), khi thay d6i WP tix 13 t6i 18 va 23%?

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

Bai 2.8. Hay xdc dinh thé tich 1y thuyét cha khéng khi va sin phdm chdy &
so d6 s4y hd than nau Nazarovxki (phu luc, bing P1, nhién liéu s& 15) l1ay do
4m bot than 15,0%.

Bai 2.9. Hay xic dinh tiét di¢n dudng 6ng khéng khi ndng cdn thiét d nhiét
do 300°C, 4p sudt du trong dudng khéi 3000 Pa d6i véi 10 hoi d6t than
Nheriungrixki (phu luc, bang P1, nhién liéu s6 16) & hru luong 23,8 kg/s. Khi
gidi bai todn 18y t6c d6 khong khi 15 m/s, s6 luong dudng khéti 1a 2, hinh dang
tron (phuong dn 1) vi hinh chir nhat véi ty 1& cdc canh 2:1 (phwong 4n 2); 18y ty
s6 thé tich khong khi so véi luong 1y thuyét cdn thi€t B = 1,16 va dp suft khi
quyén 750 mmHg (99990 Pa).

Bai 2.10. Hay x4c dinh thé tich khong khi cdn cho sy chdy va thé tich san
phim chdy trong bubng d6t :hi d6t d4 phién Estonxki (phu luc, bing P1, nhién
liéu s§ 17). He s6 du khong khi trong buéng dét 18y « = 1,3; phuong phdp d6t
chdy trong khéng gian. '

Bai 2.11. Thé tich va phan thé tich cha khi ba nguyén tir va hoi nuéc thay
ddi th€ ndo, néu khi d6t than Trepiabinxki (phu iuc bing P1, nhién liéu s6 12),
véi he s6 du khong khf ting tir 1,2 t45i 1,3?

2.3. ENTANPI CUA KHONG KHf VA SAN PHAM CHAY

Entanpi cia thé tich khong khi cén thi€t va san phdm chdy (kJ/kg) & nhigt
do tinh todn 8:
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H’; = V° (c8),; (2.23)
H = Vo, (€3)eor + VON;(CS)Nz + Vii,0(€8)u0 (2.24)

& day (¢eazs (€9)na (€840 - entanpi cha | m* khéng khi 4m, dioxit cacbon,
nitd, hoi nudc & nhiét do 9, kJ/m”; x4c dinh theo bing P5 cuia phu luc.
Entanpi clia san phdm chdy & hé s& du khéng khi o > 1:
H=H +(-1)Hs+H, (2.25)
o day H,, - entanpi cia tro (kJ/kg):
H,, = (¢9), i o
2 4 100 ¥H
3 day: ay - phdn tro cla nhién lieu do cdc san phdm chdy mang di.
(c8), - entanpi cia 1 kg tro & nhiét dé 9, kJ/kg, dvoc xdc dinh theo bang
PS5 cita phu luc.
Khi gi4 tri quy din cia tro bay ra khoi bubng dét o,,AP < 1,4, c6 thé bod
qua gia tri H,,.
Entanpi cdc khéi khi ¢é tdi tudn hoan khéi:
H,,,=H+rH,,, (2.26)
d day H, va H,,, - entanpi clla khéi ctia ddng chinh va khi tuin hoan kin, dugc
xdc dinh & cdc nhiét d6 trong tiét dién tinh todn cta dudng khéi.
Vi du 2.9. Hay xdc dinh entanpi cia san phdm chdy & cic diém sau: & diém
(6 8 = 1700°C, o = 1,1), va trudc bo qud nhiét trung gian (9°,, = 850°C, a =
1,16). Khi c6 téi tudn hoan khéi L4y nhiét d6 & vi tri trich khdi cho téi tudn hoan
8. = 390°C; oy, = 1,2; 1,, = 0,15; nhieén li¢u d6t 1a ddu mazut (phu lyc, bang
P1, nhién liéu s& 19).
Bai gidi: Theo cdc bang P3 ciia phu luc, ta tim dugc cic entanpi Iy thuyét
cua khéi va khong khi d6i v6i nhién liéu da cho & cdc nhiét d6 khéi 1700°C,
850°C va 390°C.

Theo c6ng thitc (2.25), entanpi cla khéi & hé s6 du khéng khi o > 1 bing:
-da=1,1vd 3 =1700°C:

H = 31522,5 + (1,1 - 1) 26814 = 34204 kJ/kg;
-da=1,16va 9 =850°C;

H, = 14595 + (1,16 - 1) 12609,5 = 16163 kJ/kg:
-0a=1,20va 8 =390"C:
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H, = 63063 + (1,20 — 1)5512,2 = 7405 kJ/kg;
Cic entanpi cha khéi & cdc diém ta tim theo céng thifc (2.26):
- & buéng dét:

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

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

Vi du 2.10. Tinh entanpi cia san phdm chdy cla than Ekibaxtuzxki (phu
luc, bang PL, nhién li€u s6 9) cho 1 kg nhién lién va trong mot don vi thoi gian
& nhiét d6 1250°C, a. = 1,20, néu doé 4m cla né tang tr 6,5 t6i 14,0%, con dd tro
tir 36,9 61 45,0%?

Khi giai 14y «,,, theo bang P7, tiéu hao nhién lién g&c 25 kg/s, hiéu sudt 1o
hoi giam khi ting d6 4m va do tro tdi 0,5% (t 92 téi 91,5%), tieu hao nhién
lieu ty 1& nghich véi sy thay d6i nhiet tri thap.

Bai gidi: Thanh phdn nguyén t6 ciia than Ekibaxtuzxki (phu luc, bang P1,
nhién liéu s6 9) nhu sau: WP = 6,5%, AP = 36,9%, S* = 0,7%, C* = 44,8%, H" =
3,0%, N" = 0,8%, O" = 7,3%. Nhiét tri thdp 17380 kl/kg.

Chuyén d6i thanh phin nguyén (6 theo do 4m lam viéc méi W', = 14,0% va
do tro 1am viéc méi AP, = 45,0% thuc hién nhd nhan ti:
100 - 14,0 - 45,0
K:="100-6.5-369 = 0724
Thanh phin nguyén t6 mdi nhu sau: S, = 0,50%, C, = 32,45%, H’, =
2,15%, N°, = 0,60%; O° = 5,3%, A?, = 45,0%, W, = 14,0%.

Nhiét tri thdp mdi:
QP = (17380 + 25,1 . 6,5)0,724 - 25,1 . 14,0 = 12350 kJ/kg.

1. Xac dinh entanpi d6i v41 nhién liéu ban ddu. Theo bang P3 va PS cha
phu luc, d6i véi nhién liéu ban ddu ta tim entanpi |y thuyét cia khéi va khéng
khi & 8 = 1250°C va entanpi cia tro. H’, = 9888 kl/kg, H's = 8360 kJ/kg; H, =
1283 kJ/kg.

3 he s6 du khong khi a = 1,20, theo (2.25):

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

2. X4c dinh entanpi cia san phdm chdy déi vdi than Ekibaxtuzxki véi
WP, = 14,0% va A®, = 45,0%. Tuong tng v6i thanh phin nguyén td mdi ta xdc
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dinh th& tich Iy thuyét khéng khi va khéi (xem bai 2.1)): V° = 3,32 m¥/kg;
Viop = 0,61 m’/kg; Vo, = 0,47 m*/kg; V', = 2,63 m’/kg.
Céc entanpi ly thuyét cha cidc khi va khong khi theo (2.23) va (2.24) 4 9 =
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.
Céc gia tri (c9)g, (€9)c0a. (€3)n2. (€9) 0 14Y theo cdc bang P5 cha phu luc.

3 he s6 du khong khi o = 1,20, entanpi cia khéi tinh theo (2.25):
H, = 7456 + (1,20 — 1) 6088,0 + 1283 1500 0,95 = 9222 kJ/kg.
3. Ta xdc dinh tiéu hao nhién lién mdi (gilt nguyén cong suit nhiét cia 1o
hoi):

QfuMk1 _ 5 17380%0,92

= = 3537 kg/s
Q% Mk 12350 % 0,915

B, =B,
Su thay déi entanpi cta khét cho 1 kg nhién lieu chdy:
H,,/H, = 12010/9222 = 1,30
Su thay déi entanpi clia dong khéi theo mot don vi thasi gian:

BHy _ 25,0x12010
B,H,, 3537x9222

=0,92

Vi du 2.11. Than nau Nazarovxki (phu luc, bang P1, nhién liéu s& 15) d6t &
trang thdi véi thai xi khé & a; = 1,2, 9 1 = 1200°C. Nhiét d6 sin phim chdy
thay déi nhu thé nao & dau ra tir buéng d6t, néu & phén trén cia budng d6t cé
cdp khéi tdi tudn hoan? He s6 tdi tudn hoan r = 0,15, nhiét d¢ khéi tdi tudn hoan
kin 8,, = 39G°C; ctg =1,25.

Bai gidi: 1. Xdc dinh, theo bang P3 ciia phu luc, entanpi cla khéi va khong
khi & c4dc nhiet d6 1200 va 390°C.

-3 8, =1200°C:

H°, = 8540 kJ/kg; H’s = 6351 kJ/kg;
-8 8, = 390°C:
H°, = 2506 kJ/kg; H% = 1910 kJ/kg;
2. Xdc dinh entanpi cia khéi & § = 1200°C va 390°C theo (2.25):
-5 9=1200Cva =12
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H, = 9816 kJ/kg

-33=390Cvaa=1,25:

H, = 2983 kJ/kg
3. X4c dinh entanpi clia khéi & di€m tron khéi theo (2.26):

H,,, = 9816 + 0,15 . 2983 = 10263 kl/kg
Heé s6 dur khong khi chia khéi & diém pha trén khéi:

Oem = ap + (0 - op)r = 1,2 + (1,25 - 1,2) 0,15 = 1,207,
4. Xéc dinh nhi¢t d6 khéi sau vi tri tdi tudn hoan khéi. Muén vay, tim

entanpi hén hop, & aqy = 1,207, trong khodng nhiét do 1200 — 1000°C theo
cong thic:

H, cv = [H®, + (aeq — DH%) (1 +71)
-4 1200°C:
H, o = [8546 + (1,207 - 1)6351] (1 +0,15) = 11343 ki/kg
- 0 1000°C:
H, o, =[6970 + (1,207 - 1) 5206] (1 + 0,15) = 9258 kJ/kg.
Bing noi suy tinh duge nhiét do khéi & ddu ra budng dét, sau diém tdi tudn
hoan khéi:

9" = 1200 — 12001000 11345 10963) = 1096.4°C
11343 - 9258

Do d6 nhiét d6 c4c khi sau budng d6t giam xuéng téi
A8 = 1200 - 1096,4 = 103,6°C
Vi du 2.12. Entanpi cia khéi thai khi d6t chdy khi tr nhién (phu luc, bang
P1, nhién lieu s6 5) thay d6i bao nhiéu, néu he s& du khong khi sau bubng dét
giam nr 1,10 t6i 1,05. L&y cdc d6 lot khéng khi Aa,,. = 0,15, nhiet d6 khoi thai
120°C.

Bai gidi: Tuong \ing vdi s6 lidu da cho, he s6 du khong khi trong khéi thai
giAm 1 oy, = 0y + Al = 1,10 + 0,15 = 1,25 t6i a,, = 1,20.

Theo bang P4 & 8 = 200°C entanpi cia lugng khong Khi 1y thuyét va cla
san phdm chdy déi vdi nhién liéu di cho bing HO,q = 2566 ki/m’ ; H'yy =
3010 kJ/m".

1. X4c dinh entanpi cia khdi & o, = 1,25 va & nhiét d¢ 200°C:
H.y00 = H: 00 + (0 — 1) HPy00 = 3010 + (1,25 — 1) 2566 = 365135 kJ/m®
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- 0 nhiét d6 khéi thai 120°C:
Hyi20 = Hy 200 —12—0 =3651,5 @ =2190,9 kJ/m’
200 200
2. Entanpi clia khdi & a,, = 1,20 va & nhiét d6 200°C:
H,0 = 3010 + (1,20 - 1) 2566 = 3523,2 kJ/m’
- & nhiét dé khéi thai 120 °C:

H,,,, = 3523.2 120 2113,9 kI/m®
200

Do 46, su giam he s du khong khi sau buéng dét t5i Aa = 0,05 lam giam
entanpi clia khéi thai t6i 77 kJ/m* (vao cé 3,5%).

BAI TAP

Bai 2.12. Hiy xdc dinh entanpi cla thé tich khong khi cdn thiét theo ly
thuyét khi d6t chdy 1 kg than Alll (phu luc, bang P!, nhiéu liéu s6 15) va 1 kg
than ndu Nazarovxki (phu luc bang PI, nhién liéu s 15) & nhiét do 350°C va so
sdnh chung, déng thoi so v6i ty s6 nhiét tri chdy clia cic nhién liéu nay.

Bai 2.13. Entanpi cdc sin phdm chdy ciia khéi thai khi d6t than Angrenxki
(phu luc, bang P1, nhién liéu s& 13) thay d6i thé nao, né€u dé6 4m cita né tang tir
34,5 t61 45%. Nhiét do khdi thai 14y bang 160°C, a,, = 1,4.

Bai 2.14. Entanpi cha sian phim chdy thay d6i th€ nio & ddu ra budng
dét khi dot than nau Nazaroxki (phu luc, bang Pl, nhién lieu s6 15), néu so
dé sfy kin déi sang so d6 say hd véi do 4m WP = 13%. Cho ring: ™' = 1100°C,
a; = 1,20.

Bai 2.15. Entanpi v nhiét do khéi thay déi bao nhiéu & budng quit cta 1o
hoi ¢6 d6 lot khong khi Ao, = 0,1 &t = 20°C. L4y he s6 dv khong khi &
buéng quat «’,, = 1,13, nhiét d6 khéi 850°C, nhién liéu 12 than Ekibaxtuzki
{(phu luc, bang P1, nhién lidu s6 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 cha 1 hoi duge xdc dinh bang biéu thic:
Q' =Qeam+ Qi + Qo ~ Qu + Q,n =
= QuoL + Q3 + Q, + Qs + Q¢ + H,, (3.1)
d day: QFy - nhiét tri tir thdp lam viée (kJ/kg); Qg gy - nhiét khong khi sy néng
tr bén ngoai 10 hoi (kJ/kg) bing Qupum = B’ (H®; - H®, »); B - ty s6 luong khéng
khi & d4u vao 10 hoi va cia khdng khi lanh (kJ/kg) ; Q.. - nhiét vat 1y nhién liéu
(kJ/kg) bing tich nhiét dung riéng c., voi nhiét 46 clia nhién liéu t,, , (¢, dugc
14y theo bang P6 cla phu luc); Q¢ - nhiét mang vio 16 hoi khi diing hoi nude
phun suong mazut (kJ/kg) Qo = Go (ho — 2512); Go Vi he - luu lwong va entanpi
hoi phun swong mazut trong cdc voi diu (kg/kg) va (kJ/kg); Q, - nhiét luong tieu
hao d€ phin huy cacbonat cic dd phién (kJ/kg); Q, = 40,6 (CO,); Q, 5 - nhiét
lugng clia khong khi lanh ting véi thé tich khéi thai (kJ/kg); Qs = o, H'\ 5 @y,
— hé s6 du khong khi cia khdi thai; Qyq - lugng nhiét hdp thu hiru ich cha moi
chdt Yam viéc cha 1d hoi (kJ/kg) ; Qs + Qg - tn thit nhiét, twong tng 1a do
khong chdy hé&t v& hod hoc va co khi, cho lam mat bén ngoai, va nhiét thai xi
(tro) (kJ/kg). H,, - entanpi clia khéi thai kl/kg.
Khi cAn bang nhiét 15 hoi, ta dinh nghia nhiét lugng tinh todn cla nhién liéu di
vao budng dét gém nhiét tri chdy cla nhién liéu va (4t ca cdc ngudn nhiét phu:

Q% = Q% + Qupum + Quz + Qo+ Q, (3.2)
Kki d6t khi, cdc thanh phdn can bing nhiét 14y cho I m' nhién lieu khi.
Lugng nhiét hdp thy hitu ich 10 hoi, ki/kg:

QnoL = Qn /3 (3.3)

0 day: B - tieu hao nhién liéu, kg/s; Qyx - nhiét luonz do méi chat lam viéc hip
thu trong 1d hoi kJ/s:

QN K= Dnc (hm: - hnH) + an (h‘ - hn.B) +
+ Dn.nc (h"n ne hln.ne) + DH.N (h“ - hn.B) (333)
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D,. - nang suit hoi cta 16 hoi, kg/s; h,. , h, 5, h', h" - entanpi tuong dng caa hoi
qué nhiét, nu6c cdp, nudc xa va cla hoi bao hoa, (kJ/kg); D, ,. - v lugng hoi
qui nhiét trung gian, kgfs; h', ., h",, - entanpi cha hoi truéc va sau bo qui
nhiét trung gian, k}/kg ; D,, - lvu luong nuée cho x4, kg/s; Dy - luu lugng hoi
bio hoa, kg/s.

Khi ¢6 phun nudce vao bo qua nhiét trung gian dé diéu chinh qud nhiét hoi
cong thuc (3.3a) c¢6 dang:

Qux = (Dype = Dpng) (W0 = B o) +
Dyop (W5 e = bipgp) + Do (hoe - hyp) + Doy (W' — by ) (3.5)
& day Dy, va hg,, - luu lugng nueéc phun vao bd qué nhiét trung gian, kg/s va
entanpi cia né, kJ/kg.
Vi du 3.1. Hiy 1ap can bing nhiét ctia 13 hoi kiéu bao hoi véi niang suit hoi
186,11 kg/s, c6 cdc thong s6 hoi sau day:

Nhiét d6 hoi qud nhiét 545/545°C
Nhiét d6 nude cap 250°C

Ap suft hoi méi & ddu ra 13,7 MPa
Ap suft nudc cap 16,2 MPa
Luu lugng hoi qui nhiét trung gian 163,89 kg/s
Nhiét d6 hoi & ddu vio bo qué nhiét trung gian  333°C

Ap sudt hoi sau bd qud nhiét trung gian 2,44 MPa

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

Nhién liéu 12 than Berezovxki: Q,° = 21,298 kl/kg va d6 4m W¢ = 13,0%

Khi tién hanh céc tinh todn, cho ring nhiét do khong khi trudc 16 hoi va sau
cdc bo sdy khong khi bing hai (calorife) t, 5 = 30°C (H°, 5 = 223,6 kJ/kg va
o = 55°C (H” xo = 409,9 kI/kg).

He s8 du khéng khi & ddu vao bo sdy B = 1,198, nhiét d6 cla nhién liéu sau
khi s&y 85°C, nhiét do khéi thai 120°C, H,, = 1256,0 kJ/kg. nhiét d¢ khéi trich
di say 386°C (H,» = 4001,3 kJ/kg, ti 1& trich khéi cho sdy 0,34, ti 1¢ tro bay
a,, = 0,5, & 40 tro AP = 4,8%, nhiét do6 cta xi t,, = 1430°C, (c9),., = 1637,0
kJ/kg: he s6 du khong khi & cdc khéi thai 1,231, khong c6 phun nuéc 1am mat
hoi vao b6 qué nhiét trung gian.

Bai gidi:

1. Xdc dinh luong nhiét do méi chat lam viéc hdp thu trong 15 hoi: entanpi
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cia hoi quéd nhiét va ciia nudc cdp & cdc nhiét d6 da cho va & cdc 4p suit da cho
14y theo cdc bang nhiét dong hoc cia nudc v hoi nuée: h,, = 3,449,1 kJ/kg;
h, s = 1086,5 kJ/kg. Entanpi cia hoi trudc va sau b6 qué nhiét trung gian h', . =
3083,6 kJ/kg : h”,,.. = 3563,0 kJ/kg. Khi dé Qyx = 186,11 (3449,1 — 1086,5) +
163,89 (3563,0 — 3083,6) = 518270 kJ/s. Lugng x4 tir bao hoi khong ddng k&,
nho hon 0,5% va c6 th€ bd qua nhiét clia né.

2. Xéc dinh nhiét tinh todn cia nhién liéu theo (3.2). Cdc ngudén nhiét phy la:
Qg = 1,198 (409,9 — 223.6) = 2232 kl/kg
Nhiét dung ciia nhién liéu tim theo biéu thie:
\\ A 100 - WP
== 4,1868 €
¢ 100 """ 100
O day ¢, - nhiét dung cia nhién li¢u kho dugce x4c dinh theo bang P6 cuia phuy luc:

13 100-13
Cin = 4,1868 -ﬁ +1,2309 100

=1615 kJ/(kg.X)

Téng két lai:
Q' =21298 +223,2 + 1,615 x 85 =21658 kl/kg
3. Twong \tng véi bang P7 ta c6 cdc t6n that nhiét Qy + Qg q, = 0,0;

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

4. X4c dinh c4c t6n th4t nhiet do khéi thai mang di. Bdi vi ta sir dung so dé
sdy nhién liéu hd nén céc tén that duge coOng tir nhiét khéi thai ra khoi 16 hoi va
nhiét lugng khéi trich cho say:

Q;=H,, (1 = To0) + Hyrg Fara
Q, = 1256,0 (1 - 0,34) + 4001,3 x 0,34 = 2189 4 kl/kg

5. Cic t6n that nhiét vat 1y ciia xi (xem muc 3.2):

_ 0,5x1637,0x4,8
Qu= 100

6. Nhiét cia khong khi lanh:
Q.5 = 1,231 x 223,6 = 2750 kI/kg

Vi vay tuong tng v6i ding thite (3.1) phuong trinh can bing nhiét cé dang:
518270

=786 kl/kg

21658 +275,0 =

+0+650+650+78,6+2189,4

7. Lugng tiéu hao nhién li¢u: B = 518270/(21933 — 2398) = 26,5 kg/s.
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Vi du 3.2. Hiy x4c dinh nhiét tinh todn cia nhién liéu 16ng thay déi bao
nhie¢u khi tang nhiét do sfy khong khi so bo trong bo sy tir 40 t6i 100°C. Ty s6
lugng khong khi & ddu vao 1o hoi so véi 1y thuyét B' = (,18; entanpi cia khong
khi cdn thi€t theo ly thuyé&t & 100°C 1a H”, 5 = 1390 kJ/kg.

Bai gidi: Tix 3.2 suy ra ring:
QP[IZ - Qppl = Qnpam 2 — Qupnm 1 = AQpaum
Trong khi d6:
AQgrum =B’ (Ho'm— HO._B) - B (HO'B] - Hox.s) =p (Hmaz— Hom)
Entanpi cia khong khi cdn thiét theo 1y thuyé&t & 40°C bing:
H";, = 1390 x 0,4 = 556 kJ/kg
Do d6 su thay déi nhiét tinh todn clia nhién liéu bing:
Q% — QP = 1,18 (1390 — 556) = 984 kJ/kg.
Vi du 3.3. Hay x4c dinh nhiét tinh todn ciia ddu mazut thay d6i th€ nao khi
tang dé gia nhiét cia no tir t,,, = 80°C t8i t,,, = 150°C.
Bai gidi: Tuong ty vi dy 3.2, AQ", = Qex, — Q:ny- Nhiét ciia ddu mazut di
vao voi dot:
Quz = Crnlen
& day nhiét dung clia mazut theo bang P6 clia phu luc duge xdc dinh theo cong
thitc:
Cer = 1,737 + 0,00251 t,y
Khi dé: AQ", = 1,737 (150 — 80) + 0,00251 (150 — 80%) = 162,1 kJ/kg
O gid i Q% = 39.10" kI/kg phén AQ", bing 0,00415, hay 0,415%.
Vi du 3.4. Hiy xdc dinh nhiét tinh todn clia mazut thay déi bao nhiéu khi

sir dung hoi d€ phun suong mazut véi lugng 0,15 kg hoi cho 1 kg mazut. Lay dp
sudt cua hoi 1,6 MPa, nhiét do cla hai 300°C.

Bai gidi: Sy thay déi nhiét tinh todn clia mazut :
AQ", = Qo = Go (ho - 2512)
3 p = 1,6 MPa va t = 300°C, he = 3036 kJ/kg.
Khi d6 AQ", = 0,15 (3036 — 2512) = 78,6 kJ/kg.
Vi du 3.5. Hiy xdc dinh tieu hao nhién lieu & 10 hoi ki€u bao hoi thay déi
bao nhiéu khi ting luong xa bao hoi téi 2,5% va vdn gilt nguyén nang suit cia
16 hoi. Céc thong s cla hoi va nudc, ké ca Iuu lugng cha ching 14y & vi du 3.1.
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Bai gidi: Khi khong c6 xa Q,,» = Q,x./B, = 518270/26,5 = 19,557 kJ/kg
khi tieu hao nhién liéu B, = 26,5 kg/s. Khi ¢6 x4, cdc t8n thit nhiét do nudc xa
bing Q,, = D,, (h' — h, p). o} dp suft bao hoi 15,4 MPa; h' = 1627,6 kJ/kg.

Tuong tng véi cong thic (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 kJ/s

Tiéu hao nhién liéu B, = 520790/19557.4 = 26.63 kg/s

Dé tang tiéu hao nhién li¢u AB/B, = (26,63 - 26,5)/26,5 = 0,00486 hay
0,486%.

Vi du 3.6. Hay x4c dinh nhiét tinh toin clia d4 than Extonxlanhex (phu luc,
bang P1, nhién liéu s6 17) & nhiét d6 nhién liéu 20°C, khéng khi lanh 30°C,
nheét do gia nhiét so bé khong khi t'y = 50°C, ty s6 luong khéng khi & ddu vao
bo sdy khéng khi vai lugng khong khi cdn thiét theo 1y thuyét ' = 1,35 va so d6
sdy nhién licu kin.

Bai gidi: Tuong @ng v&i bang P1 cia phu luc, nhiét tri thap cla than phién
Extonxlanhex 9000 kJ/kg. Theo bang P3 ctia phu luc:

H° s = 96,15 kl/kg; H’y= 160,25 kJ/kg

1. X4c dinh nhiét gia nhiét khong khi:
Qpenm = 1,35 (160,25 — 96,15) = 86,5 kl/kg

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

. 12,0 100 -12,0
¢ = 25y, +1, — O 1,438 kJ
Coen | 1868 + 1,0636 I /kg

Q= 1,438 x 20 = 28,8 kJ/kg.
3. X4c dinh cic tén thit nhiét tir phan huy cacbonat
Theo bang Pl clia phu luc d8i véi than Extonxlanhex, (COz)g =16,7%,

Khidé: Qg = 40,6 x 16,7 = 678 kI/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) d nhiét d6 khong khi lanh 30°C, nhiét dé gia nhiét so
b6 khong khi 50°C. Ty s6 lugng khong khi & ddu vio 10 hoi so véi lugng cin thiét
theo 1y thuyét B’ = 1,35, so d6 sdy nhién liéu kin, bo qua nhiét vat ly cua nhién liéu.
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Bai 3.2. Nhiét lugng Q} than nau clia mé Treliabinxki (phy luc, bang P1,

nhién lieu s6 12) thay di bao nhiéu khi thay déi nhiét d¢ sy so bd khong khi
tir 40 dén 80°C. Khi giat bai todn 18y B' = 1,22.

Bai 3.3. Hiy x4c dinh nhiét hap thu cia 16 hoi Q",,, khi c6 trich hoi cho
nhu cdu tr ding. Tiéu hao hoi cho nhu ciu tu ding 14y tir b6 qud nhiét trung
gian v6i luong 40 kg/s, c6 cac thong s6 t,, = 45°C, p = 2,55 MPa. LAy céc thong
s6 va céc luu lugng hoi mdéi theo vi du 3.1, khi d6 luu lugng hoi & ddu vao bo
qué nhiét trung gian ting tir 163,9 d&én 203,9 kg/s.

Bai 3.4. Hay x4c dinh nhiét tinh todn cia than bun (phu luc, bang P1, nhién
liéu s6 18), va entanpi cta khéi thai khi thay d6i d6 4m WP tr 50 16i 40%. Lay
nhiét d6 khong khi lanh 30°C, gia nhiét so bd khéng khi & ddu vio b sdy khong
khi 50°C, ty s6 luu luong khong khi & ddu vao bo sdy khong khi so vdi luong
khong khi cin thiét theo 1y thuyét ' = 1,25. He s6 du khong khi sau Id o, =
1,40, nhiét do khéi thai 9§,, = 150°C, nhiét d6 nhién lieu 15y bing 20°C.

3.2. XAC DINH HIEU SUAT LO HOI
Hiéu sudt cia I3 hoi duge xic dinh theo cong thitc:
N=100-9,-q:~q¢— Qs — Qs (3.4)
& day, q, t6n that nhiét do cdc khi thai:

0 (H,, —a,Hg)100-q,) 3.50
Qp
néu ding so d6 sy had thi cong thiic (3.5a) cé dang:
o= [(1-1)H,, +rHg -0, HY g 1100 -q,) 3.55)
014 _
¢ day r va H,, - phdn trich khéi cho s4y nhién liéu va entanpi ciia chiing vi tr{
trich, kJ/kg.

& so d6 sdy hd t4t ca s6 lieu vé nhien liéu tinh theo lugng nhién lieu di sdy
khé, tén that nhiét hod hoc q, vé& chdy khong hét co khi va g, tén thit do 1am
lanh 95% 14y theo phu luc, bing P7, t6n that nhiét do xi néng mang di tinh theo
cong thic:

P
Qs = M (3.6)
Q7

6 day ag = 1 — ayy, avy: phén tro bay theo khéi x4c dinh theo bang P8 (phu luc);
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(¢9)s entanpi cua xi, kJ/kg duac 14y theo bang PS clia phu luc.

Nhiét do xi 8y , khithai xi rin dugc 14y bing 600°C, khi thai xi long t, ; 14y
t; + 100°C. Tiéu hao nhién liéu tinh todn x4c dinh theo biéu thic:
_ Q100

PNk

B 3.7

Tiéu hao nhién liéu tinh todn khi x4dc dinh c¢é xét d&n mitc do chdy khong
hoan todn co hoc:
B,=B (1 -0,01q,) (3.8)
* (3 s0 d6 sdy hd, tieu hao nhién litu duoc xdc dinh theo nhien lieu 43 say
kho B, . Viéc xdc dinh tidy hao nhién liéu tho duge tinh theo cong thitc:
B=B, 100 — W€
100 — WP
& day W° - d6 4m nhién liu da sdy kho theo thanh phén lam viéc, %. Hiéu sudt
N & xdc dinh theo (3.4) véi d6 16n gi4 tri g, 12 tén that nhiét do tro bay (tinh sau
bo Khir bui) mang di.

(3.9)

Vi du 3.7. D6i v6i cic didu kién clia vi du 3.1, hdy xdc dinh hiéu suit ctia
15 hoi va tiéu hao nhién liéu.
Bai gidi: 1. X4c dinh hiéu su4t cha Id hoi. C4c 16n that q, = 0; q, = 0.3%;
qs = 0,3%, ta 14y tix vi du 3.1.
Theo cong thitc 3.5b, tén that nhiét do khéi thai bing:
4 = [(1 - 0.34)1256,0 + 0,34 x 4001,3 — 1,2306}(100 - 0,3) =881%
21658
Theo ¢ong thic 3.6, cdc t6n tht nhiét véi xi bing:
_0,5%x1637,0-48
21658
Hiéu sudt cta 1d hoi:
ng = 100 - (8,81 + 0,0+ 0,3 + 0,3 + 0,18) =90,41%

2. X4c dinh tieu hao nhien lieu kho (theo vi du 3.1 ¢6 Q,, = 518270 kJ/kg):
_518270x 100
21658 x 90,41

=0,18%

QesL

=26,5 kg/s

(S

3. Tieu hao nhién Liéu nguyén cho 1 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. Hay so sanh tiéu hao nhién liéu khi d6t trong 16 hoi c6 so dé say
hd va sdy kin. Tiéu hao nhién liéu & so d6 sfy nhién lieu hd 1ay theo vi du 3.7.
Céc s6 lieu ban ddu vé thianh phdn lam viéc clia nhién liéu 4m va céc diéu kién
dét 14y nhu sau: D6 4m cla nhién lieu WP = 33,0%; hé s6 du khong khi va nhiét
d6 khong khi & ddu vao bo say ' = 1,22 va t, g = 30°C; t'g= 55°C, hé s du khong
khi trong khéi thai a,, = 1,26; nhiét 46 khdéi thai 3,, = 150°C; nhiét tri chdy

k= 15825 kl/kg, Viq, = 0,84 m'/kg; V{, = 3.43 m'/kg, v‘;[20= 0,82 m’/kg.

Bai gidi: Duéi day ti€n hanh xdc dinh tiéu hao nhién liéu & so dd sdy kin.

1. Xdc dinh entanpi cia khéi & nhi¢t d6 100 va 200°C, dua theo céng thiic
2.23 va 2.24 tim dugce entanpi 1y thuyét cha khéi va khéng khi & 9 = 100 va
200°C, va theo 2.25 xéc dinh entanpi cia khéi & nhiét d6 nay khi a,= 1,26
(bang 3.1).

Bdng 3.1
- ] ) O j 2
Nhiét Vkm (CS)NDZ VNz (c3 Ing VHzO(CS)Hz() H' R H" Hg, ¢
do, kl/kg ki/kg kl/kg kJ/kg ki/kg |o=126
°C kl/kg
100 1428 4452 124,0 712,0 573.,8 861,2
200 300,3 851,8 250,35 1442,6 | 11549 | 17429

3 nhigt d6 8,,= 150°C ¢6 H,, = 0,5 (H!™ - H2™) = 1302,1 k/kg.
2. Xdc dinh nhiét tinh todn cia nhién liéu.
Nhié¢ lugng sdy khong khi bén ngoai theo 3.1:
Quaus = 1,22(315,6 - 172,1) = 175,1 kI /kg
LAy nhiét do tinh toin cha nhién liéu thé t, = 0°C:
vi vay: Qq = 0. Khi d6 QB = 15825 + 0 + 175,1 = 16000 k/kg

3. Xd4c dinh cdc t6n that nhiét va hiéu su4t cha 10 hoi.
Tim dugc cic t6n that véi khéi thai theo 3.5a:
_(1302,1 - 1,26 x 172,1)(100 - 0,5)

= 6.75%
a 16000 °
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Cac tén that khdc tim duge ti bing P7 cha phu luc, q;= 0; q.= 0,5%;
qs = 0,26% & ot,,,= 0,95;

ag =05 J; qe=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 phin trong I6 hoi & so d6 sdy kin theo 3.7:

g 518272x100

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

3 so db s&y nhién li¢u hd (vi du 3.7) tiéu hao nhién lieu B = 34,41 kg/s.

Vi du 3.9. Hay xdc dinh hiéu sudt va lugng tiéu hao nhién liéu khi d6t than
gdy (phu luc, bang P1, nhién liéu s& 4) trong cdc 10 hoi kiéu kin khi va & 15 hoi
cé cdc gian 6ng théng thudng cia budng d6t va dudng khéi lam viée & ché do
théi hiit can bing khic nhau nhu thé€ nao. Ldy d6i v6i ca hai phuong 4n céc dai
lugng nhu nhau: 8,, = 130°C; t, 5 = 30°C; 'y, = 40°C; cdc d6 lot khong khi trong
hé théng ch& bién bot than Aa,, = 0,1, trong bo s&y khong khi Aagy = 0,06, thai
xi long; cic thong s va lwu lugng hoi theo vi du 3.1; hé s6 du khong khi cua
khéi thai & budng dét kin khéi a,,= 1,34, & bubng d6t ddy hiit can bing.

Bai giai: a) Lo hoi ¢6 budng dot kin khéi:

1. X4c dinh nhiét tinh todn cia nhién liéu, ta 14y nhiét d6 tinh todn cia
nhién liéu tho t, = 0°C, vi vdy Qr, = 0; Ty s6 lugng khong khi & d4u vao 16 hoi
so véi gid tri 1y thuy&t duge Xéc dinh bing bidu thic ' = 1,20 - 0,0 - 0,1 + 0,06
= 1,16. Entanpi khong khi 14y theo bang P3 cia phu luc & nhiet 46 30 va 40°C,
bing H%g = 249,3 va H§ = 332,4 kJ/kg. Khi d6 Qppus= 1,16(332,4 — 249,3) =

96,4 ki/kg. Vi QB = 23400 + 0 + 96,4 = 23496 kI/kg:

2. X4c dinh céc t6n that nhiét trong 1 hoi (phu luc, bang P8) c4c tén that
G =0; q,=1,5%; q; = 0,26%, ag =0,2. Ty 18 tro bay a,,, = 0,8. Nhiét d¢ xity =
1400°C, khi dé entanpi xi = 1583 kJ/kg (xem bang P5 ciia phu lyc):
0,2x1583x254

- = 0,349
Qe 23496 ’

Ung véi bang P3 cha phu luc, d6i véi nhien lieu di cho & 9,, = 130°C c6
H? = 1201 kJ/kg, HY = 1080 kJ/kg.
d he 56 du khong kh{ o, = 1,26, theo 2.25:
H,, = 1201 + (1,26 — 1) 1080 = 1482 kJ/kg
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Theo 3.5a:

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

3. Hiéu suit theo 3.3
Nk =100-(490+0+1,5+0,26 +0,34) =93,0%

Tiéu hao nhién liéu toan phén theo 3.7:

B = 518270 x 100
23496 x93,0

Gid tri Q,, 14y theo vi du 3.1.

b) L6 hoi cé thoi hit cdn bang:
1. Cic t6n that nhiet g, = 0,0% , g = 1,5%, qs = 0,26%, qgq, = 0,34%
2. Entanpi H,, = 1201 + (1,34 — 1,0) 1080 = 1568 kJ/kg
3. T6n th4t v6i cdc khdi thai:

_ 1568 -1,34%249,3)(100 - 1.5)
23496
4.1"x=100-(5,17+0,0+ 1,5+ 0,26 + 0,34) = 92,73%

B = 5182700100
23496 x 92,73

=23,72 kg/s

=517%

2

=238 kg/s

Khi tinh todn c4n hru ¥ ring, trong céc 10 hoi kin khi, 1am viéc véi 4p suat
budng d6t duong, he 56 lot khi trong cdc bo sdy khong khi ciing gi6ng nhur trong
cic 16 hoi ¢6 quat hiit can bing.

Do dé, trong 15 hoi kin khéi hiéu suat cao hon 0,27% va tuong ing tiéu
hao nhién lieu nho hon.

Vi du 3.10. Tiéu hao nhién liéu tinh todn gidm bao nhiu 14n khi dét nhién
licu khi (phu luc, bang P2, nhién lidu s6& 8) & trong 10 hoi kin khi nhu vi du 3.9.

L4y hé s6 du khong khi sau 15 hoi o, = 1,05, 46 lot khong khi vao bo say
khong khi 0,06, nhiét d6 khong khi lanh & ddu vdo 13 hoi t,, = t', = 30°C, nhiét
46 khéi thai 120°C.

Bai gidi: Tuong @ng véi bang P7, d6i v6i nhien lieu khi q, = 0,5%, q,= 0,
qs = 0,26%. Nhién liéu khong c6 tro, khong c6 tdn that nhiét vat 1y cda xi.

1. Xdc dinh nhiét tinh todn cua nhién liéu, 14y nhiét d6 tinh todn clia nhién
lieu t,,, = 0. Do khong sdy khong khi s0 b0 Qppys = 0. Theo bing P2 clia phu
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lue Qf, = 37560 kJ/m".

2. Xéc dinh t8n that nhiét do cdc khéi thii. Theo bang P4 clia phu luc d6i
véi khi tu nhién da cho, & 8, = 120°C, entanpi 1y thuyét ctia khong khi va ctia
sin phdm chdy bing H§= 1583 kJ/m® vd H? = 1854 kJ/m’®, entanpi 1y thuyé&t
cla khong khi & nhiét d¢ 30°C 1a HY 5 = 395,7 kJ/m®.

Hé 56 du khong khi ctia khéi thai a,, = a, + Aagy= 1,05 + 0,06 = 1,11.
O he s6 du khong khi ciia khéi thii a, = 1,11:

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

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

=4,23%

4z

3. X4c dinh hiéu suat:
Ne=100-(4,23+0,5+0,0+0.26 +0,0)=95,0%

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

Gid tri Q, duoc I8y theo vi du 3.1.

= 14,52 m’/s

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

P
B, =B 2 —1452375%0 _ 156> kg/s (nhien lieu quy u6c).
Q, 29308
Pé so sdnh, khi d6t than gdy trong chinh 15 hoi nay theo vi du 3.9:
23400 . .
= _ e
B, =23,8 9308 19,0 kg/s (nhién liéu quy udc)

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

Bai 3.5. Tén th4t nhiét khéi thai khi d6t than ndu ving Nazarovxki (phu
luc, bang P.1, nhién li¢u s6 -5) thay déi bao nhiéu khi thay d8i 8,, tir 160 t6i
140°C (Go c6 théi bl'.li bé mat ¢ Ing khéi). Loy he s6 dur khong khi cha khéi thai
1,26, nhiét 46 khong khi lanh Z0°C, nhiét d6 khong khi vao 13 hoi 50°C, h¢ 56
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du twong d6i cha khong khi & ddu vao 16 hai B° = 1,22. Cic t6n that nhiét do
chdy khong hét co khi q,= 0,5%.

Bai 3.6. Hiy xdc dinh tieu hao nhién lieu d6i véi 10 hoi kin khéi ¢6 nang
suat 736,11 kg/s theo cac thong s6 hoi sau day:

Nhiét d6 hoi qué nhiét 545/545°C
Nhiét d6 nudc cap 270°C

Ap suit hoi méi & ddu ra 25,02 MPa
Ap suit nudc cAp 30,41 MPa
Lwu lurgng hoi qua bd qué nhiét trung gian 605,56 kg/s
Nhiét 46 hoi & ddu vao bod qué nhiét trung gian 295°C

Ap su4t hoi sau bo qué nhiét trung gian 3.92 MPa
Ap sudt hoi & ddu vao b qua nhiét trung gian 4,17 MPa

Nhién lieu 1a khi ty nhién (phu luc, bang P2, nhién liéu s& 7)
Khi tién hanh céc tinh todn 14y:

Nhiét d6 khong khi truge 10 hoi 30°C

Gia nhiét so bé khéng khi khéng cé
Heé s6 du khong khi khi ra khoi tir 10 hoi 1,30
Nhiét do khéi thai 120°C
Nudc phun bd qua nhiét trung gian khéng cé

Bai 3.7. Hiy x4c dinh t6n thit q, 461 v6i nhién lieu c6 do 4m khdc nhau &
cing mot nhié¢t do khéi thai 8,, = 140°C va a,, = 1,45; t,5 = 30°C; t's = 30°C;
t.,; = 0°C. Cic nhién liéu 14y theo bang P1: ASP (N23) Kuznhexki CC (N%) than
Nazaroxki (N%3), vdi g, tuong ing bing 4; 1; 0,5%. a,, = 0,95.

Bai 3.8. Hiy xdc dinh tdn that q, khi d6t chdy trong 10 hoi than Ekibaxtuzxki
(phu luc, bang P1, nhién li¢u s6 9) & 8, = 140°C va he s6 du khong khi & ddun ra
tr 16 hoi twong ¢ng 14 1,20; 1,30; 1,40; 1,50. L4y t, 5= 30°C, t', = 30°C, q, = 2%.
t. = 0. Hiy so sdnh su thay d8i cha thé tich khéi (xem chuong 2) va c4c t6n
that q,.
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Chuong 4
TiNH TOAN BUONG DOT VA CAC BE MAT DOT BANG BUC XA

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

4.1.1. Thé tich budng dot dugc gidi han bdi cdc mat bién: mit bién dudi la
diy budng dét, trong cidc bubng d6t mazut va cdc bubng d6t cé thai xi ldng; hay
mat phing quy udc di qua diém giita chiéu cao phéu lanh d&i véi budng dét c6
thai xi rdn; c4c mat bién phia trén ctia budng d6t 12 mat phing di qua céc truc
clla gian 6ng trdn 10 va theo céc truc cha hang 8ng ddu tién cla gian manh hay
gian feston & cira ra buéng d6t. Cic mat thing ding ciia thé tich buéng dét la
cdc mit phing qua céc true clia cdc 8ng gian, hoic theo bé mat tudng trong (Khi
khong bo tri gian 6ng) hodc bé mat vira chiu luc.

Thé tich budng dét hinh lang tru tim theo cong thiic:

V= Facr ar 4.1)

& day Fi; - bé mat tuomg bén ciia budng d6t, m% ar - bé rong cuia bubng dét, m.

4.1.2. B& mat tudng cha budng d6t hinh lang tru hd Fp 1 téng cdc bé mat
TF,, gidi han thé tich budng d6t. N&u budng d6t cé cic gian &ng kiéu manh bs
tri thua (c6 bude 16n hon 700 mm) va cic gian 8ng bé tri trong budng d6t (nhan
nhiét ca hai mat) thi bé mat wrong budng d6t duge xdc dinh nhur sau:

Pcr - FCD + EF,_m_) + EFMTZ MT + Flp lep (42)
O day: TF . ,- b& mit cdc gian c6 hai mat nhan bic xa xdc dinh theo céng thic:
ZFn:=2 2>l ansNams (4.3)

a4p.5 Lans» Naps - Chiéu rong, chiéu cao va sd lugng cdc gian c6 hai mat hap
thu nhiét bic xa trong bubng d6t;

TLF,r - bé mat gian 6ng kiéu manh dit trong budng dét (ngoai cic gian
6ng ki€u manh & cira ra):

LFyr =2 ayr Iyt Dyt 4.4)

ayt hut Nyt - chidu rong, chiéu cao va s6 lugng t4m rém;

Fcp - bé mat cic tuong cia phin buéng dét khong bi gidn 6ng kiéu manh
che chin;

F,, - dién tich bé mit budng d6t & viing bg tri kiéu manh (dp st vdi cdc
t4m rém);
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Zy1i Zy, - cdc hé 56 dac trung cho do khong déng déu cila tia bic xa cha
gian 6ng kiéu manh va cha tudng canh né.
4.1.3. Bé mat hip thy bifc xa tinh todn cla cic gian 6ng trén tudng va céc
gian éng hdp thy ca hai mit cha bubng d6t xdc dinh theo céng thitc:
Fpe = EF))\‘K Xhs + ZFuns X ans (4.5a)
& day: F°,. - bé mat tuong bi gidn 6ng phi, m% X, X g5, - ¢4¢ hé s géc chia cic
gian 6ng trén tudng va cdc gidn 6ng hip thy birc xa nhiét ca hat mat (hinh P1
phu luc). :
Péi véi cdc phdn gian 6ng kin khi va cé boc dai d6t, cling nhu cira ra budng
d6t va bé mat nim ngang quy udc ctia phin lanh, hé s6 géc x 14y bing 1, khi d6:
F°,, = Fer - AF
d day AF - dién tich bé tri cdc voi dét, céc 18 clra va cdc phan khic khong ¢é céc
gian 6ng che.
Khi c¢6 gian 6ng kiéu manh ndm trong thé tich budng dét, b&é mat hap thu
bitc xa gian 8ng kiéu manh dugce tinh todn theo céng thic:

Fm = Fbml Xho + FM»T ZM.T Xmr + an an Zys (45b)
4.1.4. Tié€t dién ngang cla budng dot:
fT = aTbT (4'6)

& day a;, by - bé rong va chiéu s4u cia buéng dét, m.

4.1.5. Chiéu cao budng d6t khi xdc dinh cdc kich thudc hinh hoc tinh todn
nhiét duge 14y tir diém gira clla ph&u lanh hay mit d4y (i trin ciia bubng dét.
Khi xdc dinh chiéu cao tuong d6i cia vi urf cuc dai cha nhiét d¢ trong budng
dét, chiéu cao 18y t6i di€m gilta cla cira ra budng la.

4.1.6. Mic twong d6i cha vi tri voi dé6t X,:

X, = H/Hy (4.7)
& day H, - khoang cdch (chiéu cao) tir diém giita phéu lanh (hay mat ddy 1) t8i
truc cia hang voi dét.

Khi dat cic voi d6t & mot vai hang, H, duoc xdc dinh nhu gia trj trung binh:

H = H,B, +H,B, +..+H B,
' B, +B, +..+B,
& day B,, B,, B, - tieu hao nhién liéu qua méi hang b6 tri vdi dét, tuong ting 1a
hang thi nhat, thit hai va thit n, kg/s; H,,, Hy, H,, - céc chiéu cao cila méi hang, m.
4.1.7. B& day hiéu qua cia l3p bic xa, m:
5=3,6 Vo/Fer (4.92)
Khi c6 gidn 6ng ki€u manh dit trong thé tich budng dét:

(4.8)
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36V
T {+ Frr VCBJ (4.9b)

*~ Feg + Fup +Fop | Fep +Fyp V1
0 day Vg - phan thé tich bubng dét khong bi che chén bdi gian 6ng kién manh.
4.1.8. He s6 bifc xa cha buéng d6t:
Vi budng d6t ki€u dét khong gian:
- €y
£y +(1-g)Wy

£r (4.10)
Khi d6t nhién liéu khi va 1ong, hé s& bitc xa ngon llra duge xdc dinh theo
cong thic:

€4 = M.Ecp + (1 — Mg, 4.12)
& day €5 VA &, - cdc he s6 tuong dng cha bic xa, coi thé tich budng d6t duoc
dién ddy bdi ngon lira sdng va khong chdy séng.
m - hé s& trung binh dugc xdc dinh bot phan thé tich buéng d6t do ngon
BQf, <
_

407 kW/m® khéng phu thuéc phu tai d6i v6i khi tu nhién: m = 0,1,

con d6i vé6i nhién lieu long m = 0,55. O q, = 1160 kW/m" déi véi khi

m = 0,6, d6i véi mazut m = 1,0. O céc gia trt g, trong khoang giira
cdc gid tri ndy m duge xdc dinh bang cdch noi suy tuyén tinh.

lira sdéng chiém chd. Do véi budng dét hd va nlra hd: q, =

Cic gid tri €cp va €, duge Xdc dinh theo cdc cOng thic:
gp= | — e (ks o _j _ g kitaps (4.13)
& day: g, - he sd birc xa cia ngon lira buéng dér;
e - hé s6 logarit tu nhién;
k - hé s6 1am y&u moi trudng biic xa budng dét;
s - chidu day hiéu qua ciia 16p biic xa buéng d&t, m (xem muc 4.1.7);
p - 4p suft cia moi trudng khi trong budng dst.
Heé s6 k, duoc xdc dinh theo trang thdi clia cdc khéi & ctra ra tir buéng dét
va tinh theo cong thie:

078 + 1,61 :
k=|—— " HO (1-0,3711); (4.14)
03164/p_s 10

& day p, - tong céc 4p sudt riéng cha cic khi, MPa:

pn = P"n = P (rR02 + erO) (415)
Two, VA Iy, - cdc phan thé tich cila cdc khi ba nguyén tir va ciia hoi nuée.
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He 56 lam yéu bic xa boi cic hat bé héng:

ud p
k. =03 (2 - o) (1.6 1T0T3 - 0,5]%; (4.16)

0 day C? va HP - twong tmg 1a lugng cacbon va hydro trong thanh phin lam viéc
cla nhién lieu khi d6t khi ty nhién:

CY/HP = 0,12 24 C,H,; khi ay = 2 thi k, 14y bing 0.

Khi d6t cdc nhién liéu rdn, hé s6 1am yéu biic xa méi trudng budng dét
dugc xac dinh theo cong thic:
k=kr, + Kby + KeoeXi X 4.17)
Tich k,r, dugc xdc dinh nhu khi d6t khi v mazut.
Néng d6é khéng thd nguyén clia tro trong san phim chdy dugc xdc dinh
theo (2.21):

0, = APa,,
*” 100G,
He s8 k,, duoc x4c dinh theo cong thifc:
K, = +3000p, (4.172)

Yprdd
& day: p, - ty trong cua khéi thdi dugc 14y bing 1,3 kg/m*;
d, - dudng kinh hat tro trung binh theo suit bé mat (um) 14y theo bang 4.1,
T”; - nhiét d6 clia tro trong budng d6t
k... - hé s6 14y bing 10,0 1/(m.MPa);
Y1» X; - hé s8¢ khong thit nguyén tinh anh hudng néng do cic hat cée
trong ngon lira: DEi voi nhién liéu chdy cham (antraxit, T) x, = I;
d6i v4i nhién lieu chdy nhanh (than d4, than nu, than bun, d4 phién,
chi) ¥, = 0,5; khi dét theo hdp %, = 0,1; khi d6t kiéu khong gian the>

16p %, = 0,03.
Bdng 4.1
Thiét by bubpg dét, loai méy Nhien lieu Duong kinh hiéu qua
nghién than ' clia tro (Um)
Bubng dst khong gian. mdy Tat ci nhien lieu 13
nghién bi "
Buéng d6t khong gian, may Ngoai than bin 16
e e . Than bun 24
nghién bda v m4dy nghién t6c do .
‘ binh Than cam 10
rung bin Nghién 20
| Cdc bung d6t theo 16p T4t ca nhién lieu 20
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4.1.9. He s6 hiéu qua nhiét trung binh ctia buéng dét:
Yo = X Foy Wi/ZFy; (4.18)
g day F,,, - bé mat phan thi i ciia budng dét;
¥, - h¢ s6 hi¢u qua nhiét cha phin thi i cia budng dét:
W, = xE&, (4.19)

X; - hé s6 géc cla phdn bé mit d6t thit i; &; - hé s6 bam bin clia phdn bé mat
dét thir i duge xdc dinh theo bang 4.2,

Bdng 4.2
Kiéu gian 6ng Loai nhién liéu Hesg &,
Cédc gian 6ng tron | Nhién liéu khi 0.65
dé trdn, b6 tri trén | Mazut 0,55
tuong va cic gian | ASva PA §G,, > 12%, than giy & G, >
6ng c6 canh tan 0,45

8%, cac than d4, than ndu, than bin phay

nhiét (mang) bd tri

Than Ekibaxwuzxki 0 Ry < 15%. 0,35 = 0,40
trén tudng.

Cac than nau cé W? > 3,3%. Khi siy khéi

va théi thing. 0.5
Cidc d4 phién khong théi bui 0,25
Nhu vay cé théi bui 0,30

Céc gian 6ng duoc
boc dai d6t, buéng | Tat ca nhién lieu 0.20
dat c6 thai xi rin*
Céc gian 8ng duge | T4t ca nhién ligu

phu bai 16p gach 0,10
chiu 1ra
QP
Chii y: 1. Cic gid tri cang nho & ng suit nhiét cha budng dst q, = - H <
T

3,49 MW/m?, gi4 tri 16n khi g; > 5,815 MW/m?.
2. G thii xi 1ong & = (0,53 - 0,25 t3-.107.b; & day b = 1,0 d6i vdi cic bubng

46t moét bubng va hai buéng, b = 1,2 d6i véi buéng d6t nlrta hd ¢6 gian Sng
ép; 13- =, - 50°C.

P6i v6i céc gian 6ng tron, hai mat hip thu bic xa va cdc tAm manh buéng
d6t, hé s6 bam bdn gidm so vdi cdc gian 8ng tron treo tudng t6i 0,1; d6i véi cac
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gian 6ng hap thy nhiét bic xa hai mat, c6 cdnh v gian 6ng kiéu manh hé s&
bim bin giam 0,05.

Khi b& tri gidn 6ng ki€u manh & ddu ra buéng d6t, mat phing ngan cich

bubng dét véi gidn 6ng ki€u manh cé:
Y =y, B (4.20)
& day: B - he s6 tinh d&n trao déi nhiét tvong hd giita budng d6t va cic gian 6ng
kiéu manh, dugc xdc dinh theo hinh P2 clia phu luc phu thudéc vao
nhiét 46 khi & ddu ra bubng dét.
W, - hé s6 hiéu qua nhiét clia cic gian 6ng trom.

Khi dét khi sau dé 46t bot than, khong cé thdi bui gian 6ng, cdc hé s6 bam
bin dugc 14y nhu déi v6i nhién liéu rin.

Vi du 4.1. Hay xdc dinh cdc dac tinh hinh hoc cia budng d6t 10 hei E-670-
13,8GM, t, ., = 545/545°C. Ld hoi c6 cdc gian 6ng kin khéi dét mazut qua 12
voi d6t ¢6 dudng kinh ra 1,0 m, cé 6 16 quan st véi dudng kinh 0,5 m. Cic gian
manh & ddu ra budng dét ¢6 budc 720 mm (xem hinh 4.1).

Bai gidi: 1. X4c dinh bé mit tudng ctia budng d6t (xem muc 4.1.2):

- Tudng trudc: Fy=21,472.18,0 = 386,5 m’.

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

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

bay: Faey = 7,95.18,0=143,1 m?.
Trén: F., =2,49.18,0 = 44,8 m%.
L5 khi: F;=(80+182+1,5+0,87).18,0=2194m’

For=Fy + F, + 2F, + Fy, + Fip, + Fy = 13989 m*.

2. Xéc dinh thé tich bubng dét. Thé tich budng dét khong tinh viing bé tri

gian 6ng kiéu manh; d€ x4c dinh bé day hiéu qua cla Idp bic xa:
V; = Foar = 133,9. 18,0 = 2410 m*

Thé tich budng d6t cé tinh dén gian manh dé xdc dinh tng sudt ntiét thé
tich q,. B&i vi budce gian 6ng kiéu manh 700 mm, thé tich buéng dét phai tinh ca
thé tich dudng khéi cua gian manh, téi ddu vao b& mit d6t b6 tri sau ciy3
budng d6t.

V4 = Fear + bhar + 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 44t 16 hoi khi mazut E-670-13,8GM.

3. X4c dinh bé mat nhan nhiét bifc xa F,, theo (4.5a):
Fop = Ny - 0,758d% . + 1, . 0,785d7 = 10,6 m*;
F, = (Fr — Foop)Xa = (1398,9 - 10,6) . {,0 = 13883 m*
Khéc v4i cdc gian &ng tron binh thudng, hé s8 géc x,,, d6i vai cdc gian kin
khéi ciing nhu ddy va cta ra 14y bing 1.
4. Xdc dinh mirc twong d6i bS tri cdc vdi dét theo (4.7): Khoang cdch tir
day t4i tryc voi dot, theo hinh 4.1 ¢é H, = 4,05 m, khi dé:
X, =4,05/(14,5 + 4,05) = 0,219

5. Xac dinh bé day hiéu qua ciia 16p biic xa (theo 4.9a):

2410
$=3,6x 139890 = 62m

Vi du 4.2. He s@ hiéu qua nhiét y cita tudng trude thay déi nhir the ndo,
néu:

a) Gian 6ng la loai khéng kin khéi, ché tao tir cic 6ng tron, ¢6 dudng kinh
ngoai 60 mm, buéc 64 mm thay cho gian 8ng han kin c6 canh.

b) C6 dai chdy & toan bo bé rong cha tudng trudc, ¢S chidu cao 2,0 m?

Cic dién kién: nhién liéu 12 than nau, bé réng cia tudng truéec 18,0 m,
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chiéu cao 25 m, cac vdi d6t trén tudng cb clra quan sat ¢ 0,5 m, khoang cdch tir
truc cdc Ong gian tdi teong vich 30 mm.

Bai gidi: 1. Xdc dinh hé s6 hiéu qua nhiét clia gian dng tron. He s8 géc x,,.
= 0,98. Tuong ung v&i bang 4.2 he s6 & = 0,45. He s6 hiéu qua nhi¢t w = 0,45 .
0,98 = 0,441. B& mat tudng trudc cha budng d6t F = 25,0. 18,0 = 450 m’.

Bé mat tudng truée cha budng d6t do gian éng phi F°,, = b.h — n.d* /4 =
250.18,0-2.0,5*.0,785 = 449,6 m*.

He s8 hiéu qua nhiét trung binh cla gian theo cong thitc (4.18):
_ 0,441x449,6

= 0,4406
450,0

13

2. Xdc dinh he s§ hiéu qua nhiét clia gian 6ng han kin: hé sé géc x,. = 1,0.
Cac gia tri Fe, Fy, dam bao cac gia tri nhy trudc: Hé s8 & = 0,45 khi d6 y, =
1,0 . 0,45 = 0,45 va y,, = 0,45 . 449,6/450,0 = 0,4496.

3. Xdc dinh hé s6 hiéu qua nhiét clia gian 6ng han kin c6 dai chdy, cé chidu
cao 2,0 m. He s6 gdc hiéu qua x,,, = 1,0. Cic gia tri F va § cha cic 6ng gian
dam bao cédc gia tri nhur cii. B& mat tudng truéc duge chia ra lam hai phén:

Phédn dé trin cla gian &ng:

F, =18,0(250-2,00-2.0,5.0,785=413,6 m?;

Dai chdy:

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

He s6 hiéu qua nhiét:

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

- Dai chdy y;3=1,0.0,2=0,2
0 day & = 0,2 theo bang 4.2.

He s6 hiéu qua trung binh cha gian 6ng:
_ 0,441 x413,6+0,2x36,0

450,0

= 0,421

Wia

Vi du 4.3. Hiy xdc dinh bé mat hap thu bifc xa clia buéng 1am méit budng
d6t gédm cédc gian 6ng ki€u manh dit trong thé tich budng dét. Céc kich thude
hinh hoc ciia buéng lam mdt thé hién trén hinh 4.2; cic hé sA khoéng déng déu
bifc xa ctia gian &ng kidu manh Z, va cdc vich clia cdc gian 6ng clia budng dot
Z,, ndm trong ving d6 tuong ng bang 0,702 va 0,700. Bubéng dét c6 ba gian



6ng hip thu bic xa tir hai phfa va 2.4 gian manh. Cic gidn 6ng va cdc gian
manh trong budng d6t duge han cdnh hoan toan.

Bai gidi: 1. Tuong Wng véi muc 4.1.2 va hinh 4.2 ta x4c dinh cdc dic tinh
hinh hoc cha budng lam maét (giai tuong tu vi du 4.1). Bé mit cic tudng cla
budng lam mat: twong phia trudc Fy = 356,6 m?, tudng phia sau F, = 241,5 m?,
trong bién F; = 96,8 m?, gian hdp thu hai mat F,3 = 2F, =2 . 96,8=193,6 m?,
clra ra cua buéng lam mat F, = 5,985 . 20,428 = 122,3 m’, tudng bieén cla
duong din khéi phia truéc Fy\ = 6,9 m% trin Fu;. = 142.0 m?%, cdc giin manh
trdn =, = 0,5(16,43 ~ 14,903).(1,235 + 0,032) . 2 . 24 = 952,8 m>. Téng bé mat
cdc tudng va gian manh F, =3566+2415+96,8.2+1936.3+1223+6,9.2
+142,0 + 952,8 =2610,3 m*.
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Hinh 4.2. Buéng d6t ¢6 gian 6ng ki€u manh trong thé tich budng dét.

2. Tim bé mat hap thu biic xa cia buéng 1am mat. Bdi vi trong vi du ndy &
budng 1am m4t khong phai ré& 6ng dé bo tri vdi d6t, clra vé sinh va cdc phdn
khic khong bi phi bdi cdc 6ng gian, vi du cdc 16 quan sit bd qua do nhd, thi
ta cd:

Fn.h = ct
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Twong ung véi hinh 4.2, b8 miat cdc gidn 6ng duge gin véi cdc gian 6ng
manh bao gébm cdc bé mat tudng phia san, phin bé mit cidc wong bén, trdn va
cha gian h4p thu hai mat:

Frpe = (1,993 + 0,4265 + 0,118 + 6,878 + 0,145 + 1,354) . 20,428
=228,9 m?
F.,o=(16,43 + 14,186) 0,5 (1,235 + 0,35) = 24,3 m’
Fopo = 24,3 . 2 = 48,6 m?
Frpnee = (1,585 + 1,060) . 20,428 = 54,0 m’
Fapoks = Foun = 122,3 m?
Fopnep = Fs2 = 6,9 m%,

Vi vay:

LF,,=228,9 + 24,32 + 48,6 — 54,0 + 122,3 + 6,92 = 613,4 m*

Cdc heé s6 gbc ciia cdc gian treo trén tudng, cdc gian hap thu hai mat va
giadn 6ng manh x, = 1,0 do chiing dugc han cdnh toan bé.

Khi d4, tuong timg véi muc 4.13:

F,, = (Fy - ZF,, - SF,)X + SF Z
=(2610,3-962,8 -613,4)1,0+952,8.0,702.1,0+613,4+ 0,700 1,0
=2142,3 m*

Két qua ty s§ F,,, F,, = 0,82, nhd hon hé s8 géc caa gian (x, = 1,0) do giam
cudng do6 bic xa trong viing gidn 6ng manh va céc wwang ké (Z,, = 0,702 va
Z,,= 0,700). V1 vay, do c4c gian 8ng manh, bé mat bubng d6t tang t6i 2610,3/
(2610,3 — 952,8) = 1,575 l4n.

Vi du 4.4. V6i cdc két cdu budng d6t nhu nhau, hdy so sinh dé den cla
ngon lira g, khi d6t than Ekibaxtuzxki, Kuznhexki mic CC va than Nazarovxki
(phu luc, bang Pl, tuong ttng véi nhién lidu s6 9, 6 va 15). Cic loai mdy nghién
14y nhu sau: P6i v6i than Ekibaxtuzxki: miy nghién biia MM hodc mdy nghién
bi SBM; d6i v6i than Kuznhexki — may nghién bi SBM; dé6i véi than Nazarovxki
- may nghién bia MM. B day hiéu qua 16p bic xa clia budng d6t s = 6,0 m,
nhiét do c4c khf ra khdi budng dét 1100°C; a,., = 0,95. He s6 g, thay d6i thé ndo
khi d6t khi ty nhién (phy luc, bang P2, nhién liéu s& 8) trong 15 hoi kin khi, & 4p
suit du trong budng dét p, = 0,103 MPa).
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Bai gidi: 1. D61 v6i cic nhién lieu d3 cho, thé tich cdc khi ba nguyén tir;
hoi nuéc, nito va khéng khi cdn thiét theo 1y thuyét dé d6t chiy cé cdc gia tri sau:

Thé tich cdc khi, . . : , ) A
3 3 Ekibaxtuzxki | Kuznhexki | Nazarovxki | Khi tr nhién
m'/kg (m)
Vs 0,84 1,36 0,70 1,07
Vo 0.49 0,57 0,83 221
Vo, 3,61 5.79 2,86 7.84
Vi 4,56 7,31 3,62 9,91

2. Tinh céac tinh chdt quang hoc clia ngon lra khi d6t chdy cic nhién liéu
ran va khi ty nhién thuc hién & bang 4.3.
3. Xdc dinh hé s6 bic xa ngon lra khi nghién than Ekibaxtuzxki bing mdy
nghién bi SBM:
Heé s6 lam yéu bic xa:
43000x1,3

k, = = 81,8 1/(MPa.m)
71100 + 273)%67 x 13067

Heé s6 1am yé&u bitc xa bdi moi trudng budng dét:

kir=3,362.0,229 + 81,8.0,0451 + 10.0,5. 0,1 = 4,959 1/(MPa.m)
He s6 biic xa ngon lira:

8¢ = 1 _ 6.4‘959-0‘1 6,0 = 0’949‘

4. Cdc k&t luan chinh rit ra t tinh todn: P min ctia than Ekibaxtuzxki khi
nghién trong may nghién bi SBM nho6 hon khi ding mdy MM, lam ting cudng
dé bic xa cha moéi trudng budng d6t; sy tang ddng ké kh6i lugng cac khi cho
1 kg nhién lieu khi d&t than Kuznhexki 12 gidm ding k€ d6 tro clia nhién liéu va
lam ting thanh phdn chdy. D¢ tro cao ciia nhién liéu Ekibaxtuzxki CC lam cho
hé s& bic xa ngon lira ting. So v8i cic dang nhién liéu khdc, khi d6t khi thién
nhién khdng c6 tro, hé s6 biic xa ngon lra nhd hon rdt nhiéu so véi d6t nhién
liéu ran.

Vi du 4.5. Hé s6 bic xa ctia buéng dét (hinh 4.3) thay d6i th€ nao khi dua
vao thé tich buéng d&t mét gian ng hap thu hai mat va néu:

a) d6t nhién liéu rdn 12 than Kuznhexki (s6 lieu theo vi du 4.4), a = 1,20,
m4y nghién SBM, 8¢ = 1100°C; a,y = 0,95;

b) d6t khi tir nhién (s liéu theo vi du 4.4) a, = 1,20, dp sudt budng dé6t
duong p, = 0,103 MPa.
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Hinh 4.3, Buéng dét 1d hoi E-670-13,8 thai xi rdn
v c6 gian 6ng kiéu manh & phin bén trén budng dét.

Bai gidi: a) Phuong 4n ban ddu:

1. Tuong ttng v6i muc 4.1.2 ta x4dc dinh cdc dic tinh hinh hoc clia buéng
dot. B& mat cdc tudng clia gidn 6ng phia sau F; = 293,9 m?; gidn 6ng tudng
trude F, = 355,9 m% gian 6ng tudng ben F, = 198,0 m%; rén F,,, = 72,0 m?; cira
ra F,, = 120,4 m* ddy F,,, = 63,4 m’; bé mat tudng bubng d6t F = 293,9 +
355.0 + 198,02 + 72,0 + 120,4 + 63,4 = 1301,6 m’.

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

Bé day hieu qua cla 16p bifc xa:

2550
1301,6 = 05 m

§s=3,6
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2. Cdc tinh chat quang hoc clia ngon lira khi d6t nhién liéu rdn twong Ung
v6i vi du 4.4;

Phan thé tich hoi nu4c r,,, = 0,065, phan thé tich téng cia cdc khi ba
nguyén tir va cia hoi nuéc r, = 0,213, néng d6 khéng thid nguyén cia tro p, =
0,0109.

Heé s8 [cong thiic (4.4)]:

k= (0,73 +16x0065 (1 _ 371100+ 273] _
0,316 x 0,1502°% 1000

= 3,059 1/(MPa.m);,
43000x1,3

3(1100 + 273) x 132

He sé k, = =818 1/(MPa.m),
He s6 lam yé&u bitc xa bdi moi trudng 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)]:
€¢ = 1 _ 6-2,043A0‘] . 108 = 0 763
3. Cdc tinh ch4t quang hoc cha ngon lira khi d6t khi tu nhién theo s& liéu vi
du 4.4: 1y, =0,171; 1, = 0,252 ty s6 C*/H? = 3,019; m = 0,1.

Tuong Ung v&i cic cong thite ¢b trong vi du 4.4:

g = [078+16x0171 [1_0‘371100+273J _
0,316 x 0,1830%3 1000

=3.343 (/(MPa.m)
k. =032 - 1.2) [1.6%— 0,5] 3019 =1229 1/(MPa.m)

Ecp = | — 3430252+ L2905 0103 - () 978: (46 den phdn sdng cha ngon lira)
g =1 — g™t 0252.7.05.0103 - ) 458; (d6 den phin khéng sdng cla ngon lira)
£, =0,1.0,778 + (1 - 0,1) 0,458 = 0,490
b) Phuong 4n ¢6 gian hdp thu hai phia.
4. Cdc dac tinh hinh hoc cia budng dét:
Tuong tng v8i (4.2), b8 mat cic twdng bubng dét bing tdng cic bé mat
ngan cdch cha b& mat gian &ng hap thu hai mat bdi vi Fpgg=F,.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 khéng thay di: V4 = 2550 m?, khi dé:
s =3,6 (2550/1697,6) = 5,41 m.
5. Céc tinh chat quang hoc clia ngon lira khi d&t nhién liéu rin:
p.S =pr,s =0,1.0,213.5,41 =0,115 MPa.m
Heé s6 [theo cOng thiic (4.14)]

A\
k= [078+16x0065 (1 0371100+ 273j
0,316x0,115%* 1000

=3.,563 1/(MPa.m)

Céc gid tri k,, Kyoies X, VA X, duge gir nguyén nhu & tinh toian ban ddu cta

buéng dét.

Heé s¢ 1am yéu bic xa bdi méi truong budng dét:
k=3,563.0,213 + 81,8.0,019 + 10,0.0,5. 0,1 =2,150 1/(MPa.m)
He s6 bitc xa ngon lUa:
et' = 1 - e-2.150 0,1.5,41 = 0 688

Do d6 viéc dua gian 6ng hap thy hai mit vao budng d6t lam giam bé day

hiéu qua trung binh cuia 16p bitc xa tir 7,05 tdi 5,41 m va he s6 bite xa ngon lira
cho cac gian 6ng tu 0,763 t5i 0,688 (trong truong hop da cho téi 9,8%), khi dé
kich thudc céc gian 6ng hdp thy nhiét cua budng dét tang td1 1697,6/1301,6 =
1,304 14n.
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6. Cac tinh chat quang hoc ciia ngon lira khi d6t chdy khi tu nhién:
Tich p,s = 0,103 . 0,252 . 5,41 = 0,1404 MPa.m
Heé s6 [theo céng thitc (4.14)]):

k= | QTBHLEXOLTL (1 037 1100+273)
0,316 x 0,1404"° 1000

= 3,886 1/(MPa.m)
Heé 56 k. dam bao gia tri cda minh 1,229 1/(MPa.m).
Tuong tng v&i cdc gid tri thu duge ta xdc dinh theo (4.13):
Eog = 1 — e OH6. 0.252# 1229)541. 0103 — () 708
Er = l _ e-l,H86.0,252.5.4l.0.103 - 0‘4206
Hé¢ s& bifc xa ngon llra trong budng dét:
£y = 0,1.0,708 + (1 —0,1).0,4206 = 0,449
Do d6, Xhi dua vao gian 6ng hap thu hai mat thi hé s6 bic xa gidm tir 0,490



161 0,449, nho hon 8,4% so véi ban dau, titc 1a do giam biic xa cling nhur vay khi
d6&t nhién liéu ran.

Vi du 4.6. Hay xac dinh hé s6 bifc xa cha moéi trudng khi trong thé tich tu
do cla buéng dét va trong thé tich gifa cdc gian 6ng manh khi d6t than
Vorcutinxki (phu luc, bing P1, nhién liéu s6 11). Cac kich thu6c hinh hoc cia
budng dot tuong ting vi du 4.5 va thé hién trén hinh 4.3, 8" = 1100°C, oy =
1,20, a,, = 0,95, s& lugng gian 6ng manh bubng d6t 12 cai, 10 hoi [Am viéc o
ch€ d6 théi hit can bing, loai may nghién SBM.

Bai gidi: 1. X4c dinh cdc dic tinh hinh hoc cia budng d6t cin thiét dé tinh
todn cdc hé s6 bifc xa ctia thé tich khf tr do va thé tich cic khéi & gilta cac gian
ong ki€u manh (hinh 4.3) thé hién bang cic dudng dit nét. Theo muc 4.1.8 \ng
v6i méi mot thé tich d6, ngodi ra bé mat cdc tudng gisi han thé tich ciing cong
vao dién tich cac ti€t dién phan chia ching.

Bé mat tudng ciia thé tich viing gian 6ng kiéu manh sit v6i budng dot:

Gian phia trude Fy,,, =17,0. 12,88 =219 m’.

Gian bén Fy,,= 1,435.17,0=244m’

Gian trdn F, ,, = 1,435 . 12,88 = 18,5 m’

Cic gian 6ng manh budng d6t F, = (1,235.17,0+0,2.1,235) 12 .2 = 509,8 m*

Bé mit t6ng thé cha thé tich lién ké:

Fop = 2190 + 24,4 2 + 18,5 + 509,8 = 796,1 m?
Dién tich bé mit phan céch cla cdc gidn 6ng manh va thé tich tu do:
F, = (1,435 +17,0) 12,88 =237,4 m*
Téng dién tich ngan cich cua viing gian 6ng manh:
F, =F, +F,=796,1+237,4 = 1033,5 m?
Thé tich lién ké:
F,,=F,b=24,4.1288=3143m’
Bé day hiéu qua clia 16p bitc xa thé tich lién ké:
Sap = 3,6 (314,3/1033,5) = 1,095 m

Ta xdc dinh dién tich bé mat tudng, phan thé tich tr do cha bubng dét:

Gian 6ng phia sau F, s = F, = 293,9 m’

Gian &ng phia truée Fy, 5 = Fy, - Fypue = 3559 - 219,0 = 136,9 m*

Gian 8ng bén Fo oy = Fo - Foyp = 198,0 - 24,4 = 173,6 m?
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Trdn Froccs = Fao = Froune = 72,0 — 18,5 = 53,5 m?
Clra ra Fon.cs = Fon = 120,4 m?
Ddy Food.cs = Frog = 63,4 m’
Téng dién tich tudng gian 6ng phin thé tich ty do:
Fe=2939+1369+173,6.2+53,5+120,4 +63,4=10153m?
Téng bé mit ngdn céch:
Fop, = 1015,3 + 237,4 = 1252,7 m?
Thé tich tr do:
Vep = 173,69 . 12,88 = 22360 m*
Bé day hi¢u qia 16p bitc xa cua thé tich tu do:
Scp = 3,6 (2236,0/1252,7) =6,43 m

2. Xdc dinh thanh phén cdc sin phim chdy. Tuong ing véi bang P3 clia phu
luc, nhién li¢u s& 11:

Vio, = 1,04 m'/kg; V'y; = 4,57 m*/kg; Vo5, = 0,56 m'/kg
V’=5,77T mkg: V° =6,17 m’/kg.
3 he s6 dr khong khi ar = 1,20, thé tich cic sin phm chdy va hoi nuéc
tuong (tng theo (2.15) va (2.14) bing:

V,=6,17+1,0161(1,2-1)577=7,34m'/kg
Vino = 0,56 + 0,0161 (1,2~ 1) 5,77 = 0,58 m'/kg

C4c phan thé tich cia cdc khi ba nguyén tir va cia hoi nuéc tuong ting
bANG: Teo, = 1,04/7,34 = 0,142; 13,0 = 0,58 . 7,34 = 0,079.

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

Khdi lugng khéi thai [theo (2.16)] & AP = 28,4% (theo bang P1):
G,=1-(28,4/100) + 1,306, 1,2 . 5,77 = 9,76 kg/kg

Néng d6 khong thit nguyén cia tro {theo (2.21)]:

_ 28,4%0,95

L= =0,0276
100 % 9,76

3. C4c tinh chat quang hoc cla ngon lira d6i véi thé tich tr do-
Tich p,s = pr,.5.s = 0,1 . 0,221 . 6,43 = 0,142 MPa.m.
Heé s6 k, [theo (4.14)]:
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k= |O78+16x0079 [1 _ 0371100+ 273}
0,316 x0,1421% 1000

= 3,252 1/(MPa.m)
43000x 1,3

%/(1 100 +273)2 x 132

Heé s6 1am y&u bitc xa bdi méi trudng bubng dét [theo (4.17)]:
k=3,252.0,22]1 +81,8.0,0276 + 10,0 .0,5.0,1 =3,476 1/(MPa.m)
Heé s6 bifc xa ngon lira {theo (4.11));
Epcn=1- e 3476.0.1.643 | 0.893
4. X4c dirh céc tinh chét quang hoc cha ngon lira d6i vdi thé tich phén lang tru:
Tich p,s =C,1.0,221 . 1,025 = 0,0242 MPa.m

oo
He 8%k, = 0_‘7_8_'*_1&'_-’_:;_1 [1 -0,37 M] =8,58 1/(MPa.m)
0,316 x 0, 0a"" : 1000

He Sd kzl =

=81,8 1/(MPam)

Hé s6 1am y&u bitc xa bai moi trudng bubng dét:
k=8,58.0,221 +81,8.0,0276+10,0.0,5.0,1 =4,654 1/ (MPa.m)
He s6 buc xa ngon lira [theo (4.11)]:
ﬁb = l _ 3_4‘654'0‘1 - 1,095 = O 399
np ’

Nhu vay, & thé tich gilta cdc gian 6ng ki€u manh cudng do bic xa clia moi

trudng khi & vi du di cho yéu hon 2,24 14n so véi & thé tich ty do clia budng dot.

Vi du 4.7. Hay so sdnh hé s6 bifc xa clia ngon Itra ¢, thay ddi bao nhiéu khi

dét khi thién nhién (phu luc, bang P2, nhién lieu s6 8) trong budng d6t thudng
(p=0,1 MPa ) va 16 hoi caa dp 6 p = 1 MPa. B& day hiéu qua nhu nhau cta lép
bic xa trong buéng dét s = 2,1 m. LAy nhiét d6 cha sin phdm chdy sau buéng
d6t 1350°C, hé s6 du khéng khi 1,03.

Bai gidi: 1. Ta x4c dinh cdc phan thé tich ctia khi ba nguyen tir va cia hoi

nuéc. Viéc so sdnh thanh phidn nhién liéu va cdc thé tich 1y thuyét thue hien nhw vi
du 4.5.

3 he s6 du khong khi o, = 1,03:
V,=11,12 + 1,0161 (1,03 -1) 9,91 = 11,42 m"/m’
Vipo = 2,21 +0,0161(1,03 - 1)9,91 = 2,215 m"/m*
Cé4c phan thé tich clia cac khi ba nguyén 1 va hoi nudc:
ko, = 1,07/11,42 = 0,094;
Iyyo = 2,215/11,42 = 0,194;
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Phan thé tich téng cta cic khi ba nguyén tir va cita hoi nudc:
r,= 0,094 + 0,194 = 0,288
2. X4c dinh céc tinh chét quang hoc clla ngon {{ra buéng d6t ciia 1d hoi binh
thuong.
Tich p,s = 0,06048 MPa.m.
Heé s6 k,= 5,206 1/MPa.m.
Hé s6 lam yé&u bitc xa bdi cdc hat bé héng & gia i C°/H' = 3,019 (theo vi
du 4.4); k. = 1,842 1/MPa.m.
Cic hé s6 bic xa cia ngon llra sdng va ngon lira khong sang:
£cy = 0,504; g,=0,270
He s bic xa cla ngon Ifra trong budng d6t ciia 15 hai binh thudng:
g =0,1.0,504 + (1 -0,1) 0,270 = 0,293
3. Xde dinh céc tinh chat quang hoc cua ngon lira trong buéng dét cla 1o
hoi cao dp:

Tich p,s = p.r,s = 1,0.. 0,288 . 2,1 = 0,6048 MPa.m
078+ 16%0,194 1}[1 037 135(2>7+3273] 1373 MPam

He s6: k, =
‘ [ 0,316,/0,6048

Hé s6 1am yé&u bitc xa bdi cdc hat b8 héng ta 1dy ciing nhu vay k. = 1,842
1/MPa.m

Cic hé s& biic xa clia ngon lira sdng va khong sing:
. c-(l,]‘?} L0288 +1,842)1,0. 2,1 - 0)991

ECB= l
€ = l -e" 1,373.0,288.1.0.2,1 = 0 564
Hé s6 biic xa cha ngon lira trong budng d6t cha 16 hot cao 4p:
£o =0,1.0,991 + (1 —01) 0,564 = 0,607
Cudmng d6 bitc xa clia khi trong 10 hoi cha 15 hai cao 4p trong vi du di cho
18n hon 2,054 14n so v6i 0 10 hoi binh thuong.
BAI TAP
Bai 4.1. Hay xdc dinh cdc dic tinh hinh hoc cta buéng d6t¢ 16 hoi E - 500 -
13,8 GM ¢6 t,. = 545°C, c6 profil cia bubdng d6t gidng nhu & vi du 4.1 va chi
khic bé réng clia buéng dét do theo cdc truc cia 6ng 13520 mm. S6 lurong cic
voi d6t 8, 16 clra quan sit 4.
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Bai 4.2. Hiy xdc dinh bé mat hidp thu blc xa gian 6ng cia tudng budng dét
c6 bé rong 13 m va chién cao 21 m. Gian 6ng lam tir cic 8ng tron c6 dudng kinh
ngoai 42 mm vdi budec 46 mm, & phdn dudi clia gian 6ng cé bén 16 dé dat voi
d6t véi duding kinh miéng 1,2 m va hai 16 cita ¢6 dudng kinh 0,45 m, & phén trén
cha gidn &ng c6 8 voi phun dé tdi tudn hoan khéi cé kich thudc méi voi 0,2 x
0,45 m. O ph4n dudi gian phit dai chdy & d6 cao 2 m theo toan bo bé rong.

Bai 4.3. Hay xdc dinh hé sd bic xa ngon lira g4 khi d6t than nau Berezovxki
(phu lyc, bang P1, nhién lieu s6 14). Hé s6 du khong khi sau budng d6t bang
or = 1,2, con nhiér do sin phdm chdy sau budng d6t 1050°C, bé day hiéu qua
18p birc xa ciia budng d6t 5 m, mdy nghién kiéu bua, a,, = 0,75.

Bai 4.4. Hay xdc dinh hé s6 bidc xa cua budng dét g, khi dét than
Neriungrinzki (phu luc, bang P1, nhién liéu s6 16). Lay he s6 du khéng khi sau
budng dét ar = 1,2, nhiét d6 khéi sau bubng dét 8°, = 1200°C. Bé day hiéu qua
16p birc xa cha budng d6t s = 7,0 m, mdy nghién cé t6c do trung binh, hé s6
hiéu qui nhiét trung binh clia cic gian v, = 0,41; a,, = 0,95, bubng d6t thdi hiit
c4n béng, c6 nghia p, = 0,1 MPa.

4.2. TRAO POI NHIET BUC XA TRONG BUONG POT
Nhiét d6 chdy doan nhiét dugc xdc dinh & hé s6 du khéng khi sau budng
d6t oy va cac entanpi bang nhiét toa hire ich trong buéng d6t. Luong nhiét hiru
fch dugc xdc dinh theo biéu thiic:
Qr=Q" (100 -q;-q,—qs) (100 - qy) + Qn - Qsenv + Hiorel  (4.21)
& day Qp - nhiét lvong do khong khi mang vao budng dét:
Qp = (a, - A, - &, ) H' s + (Act, + Aay, ) H, 5 (4.22)
Aa, va Ad, . - d6 lot khong khi trong bubng dét va trong he thong bot than (xem
chuong 3); H®, 5, H, ; - entanpi cla thé tich khong kh{ cin thiét theo 1y thuyét &
cdc nhiét do cua khong khi néng va khong khi lanh lot vao, kJ/kg (xem chuong
2 va phu luc); Qg pwm - nhiét luong khéng khi drroc gia nhiét tr bén ngoai 16 hoi
kJ/kg (xem chuong 3); H, g1e, T - entanpi va ti 1& khéi trich cho tdi tudn hoan
(xem chuong 3).

Tham s& phan b6 nhiét d6 doc theo chiéu cao budng dot:
M=A-BX (4.23)
& day X, - vi tri tuong déi c6 nhiét do khoéi cuc dai trong buéng dét. Boi vai cic
budng dot khong gian, b6 tri cdc truc voi dot xody ndm ngang va clra ra ciia sin
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ph4m chdy phia trén bubng d6t X,, theo 1y thuyét tring véi mitc tuong d6i cla

phan b6 cic mo déot X..

Gid tri cdc hé s6 A va B trong phuong trinh (4.23) dugc xédc dinh theo

bang 4.4.
Bdng 4.4.
- e He s6
Nhién liéu chdy, thiét bi buéng dét
A B

Khi va mazut 0,54 0,20
Nhién lieu rdn, dé chdy budng dét kiéu khong gian

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

Céc nhién liéu rin khé chdy, than d4 c6 do tro cao 0,56 0,50
trong budng dét kiéu khong gian.

Khi vi tri nhiét do cuc dai léch véi mic trung binh cua cic mo dét:

X =X, +AX

(4.24)

& day AX - do tang tuong ddi clla gia tri cuc dai cia nhiét d6 trén miic cia cac

vdi dét duge xdc dinh theo bang 4.5.

vdi dot a, < 1

Bdng 4.5.
Ciéc diéu kién d6t chdy nhién liéu Hiéu chinh AX
D6t bot than trong cac vdi dét thdi thing (1 cdc 0,05
vdi d6t ddng phing va trong cdc voi d6t xody (b6
tri hai hoic nhiéu hon hai hang, bé tri & tudong
truéc, hoac b6 tri & hai tudng bén va d6i dién
nhau). Cong suft 1d hoi > 116,67 kg/s (420 T/h)
Ciing nhur vay & nang suit 10 hoi D < 116,67 kg/s 0,01
(420 T/h)
Khi d6t mazut va khi trong cdc budng dét cé 0,15
D <9,72 kg/s (35 T/h)
Khi d6t mazut va khi véi cdc hé s8 du khong khi 2(1—a)

Céc vdi dét quay, voi quay xudng dudi

- 0,1 - cho géc quay 20°

Ciing nhu vay, voi quay 1én trén

+ 0,1 cho géc quay 20°
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Trong cic trudng hop con lai khéng ¢é trong bang 4.5 thi X, = X, . Trong
cdc budng d6t ngugc, khi bd tri cdc voi d6t bot than trén trdn buéng dét va théi
khéi xudng dudi ta 18y X, = 0,25 = 0,30.

Khéng phu thudce vao gid tri M thu duge theo cong thic (4.23), thong s6 M
trong cdc bubng d6t lang tru, ngoai budng dét dao ngugc, déi véi nhién liéu rin
khong 14y vuot qué 0,5. D&i v6i budng dét kiéu nita hd, he s6 M duoc 14y bing
0.48 khi d6t khi mazut va cdc nhién lieu d& chdy va 0,46 khi d6t antraxit, ban
antraxit va than gdy. Trong cic budng d6t cé b8 tri voi dét ¢ ddy bubng dét 1ay
M =0,39 + 0,40.

S8 Boltzman:

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

Nhiét dung trung binh clia cdc san phdm chdy Vc, cla 1 kg nhién liéu,
kJ/kg.K & hé s6 du khong khi sau budng dét va trong khoang nhiét dé cic khéi
9, + 8"; dugc xic dinh theo cong thifc:

Ve, = (Qr - H'D/A8, — 8%) (4.26)

Khi d6t hdn hop nhién liéu rin va nhién lién 1éng, x4c dinh s6 Boltzman
Bo, thé tich c4c sin phdm chdy 14y cho 1 kg hén hop, con tiéu hao nhién liéu
bing lru lugng t6ng cla hén hgp cdc nhién liéu.

Khi d6t khi ty nhién trong hén hop ¢6 nhién liéu rdn hay 16ng, nhu di néi &
chuong 2, tinh todn ti€n hanh theo tiéu hao nhién lidu rin (hay 1dng) va vi vay
khi xdc dinh s6 Boltzman thi thé tich sin phim chay 1ay theo thé tich hén hgp
cho 1 kg nhién lidu rdn hay nhién liéu 16ng (Vey = Vo + x.V, 1) bing B, - theo
titu hao nhién lieu rin (hay 16ng) & day céc chi s6 "T.T" - nhién liéu rén "r.r" -
nhién liéu khi ; x - lrong cdc mét khéi cia khi nhién li¢u 18y cho 1 kg nhién
liéu ran (hay long).

Nhiét d6 twong d6i cha sin phdm chdy sau buéng dét:

Guk = T!)T[ra; en( = BO() 6‘( BOO,G + MST().G) (4.27)
Nhiét d6 tuyét doi cha san phdm chéy sau budng dét:
T =T, /[1 + M(e,/ Bo)*] (4.28)

Bé mat cdc tudng budng dot cdn d€ [Am mdt cdc san phim ch4y t6i nhiét do
da cho & diu ra tir budng dot:
E, =B,Q. [(TJ T'r - IM"/(5,67.10 e ¥ MT"T",) (4.29)
& day Q, - suft hap thu nhiét cha cdc gian 6ng cta budng dat tinh theo can bing
nhiét (kJ/kg):
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Q:=(Qr-H'po (4.30)
¢ - hé s6 gitr nhiét, tinh dén phdn nhiét clia khéi do bé mat gia nhiét hdp thu
¢ =1-gs/(n +q5).

Vi du 4.8. Hiy xdc dinh nhiét d6 chdy doan nhiét cia than Kuznhexki mac
CC (phu luc, bang P1, nhién liéu s6 6). Cic diéu kién dét nhién liéu: budng dét
thai xi 10ng, nhiét d¢ khong khi néng t,5 = 370°C; Aar = 0; Ad,x = O; 10 hai lam
viéc dp suat duong, khong c6 tdi tudn hoan khéi, hé s6 du khéng khi sau buéng
ast o, = 1,15; a,, = 0,5.

Bai giai: 1. Xac dinh entanpi clia khéi d6i v6i dai nhiét d6 doan nhiét cla
san phdm chdy (2200 + 2000°C). Ta sir dung bang entanpi ly thuyet H’; va H’,
déi v4i nhién lieu di cho (phu luc, bang P3). Chiing twong ing bang & S =
2200°C; H", = 24865kJ/kg: H, = 28855 kJ/kg: & 8 = 2000°C H, = 22408 kJ/kg;
H’= 25971 kJ/kg.

O he s6 du o = 1,15 entanpi cha khéi bing

-0 9 =2200°C; H, =28855+ (1,15 —1) 24865 = 32585 kl/kg
- ¢ 8 =2000°C; H,=25971 + (1,15 — 1) 22408 = 29332 kJ/kg.

Vi khong ¢6 gia nhiét so bo khong khi Qg = 0, bd qua nhiét vat 1y cta
nhién liéu, khi 46 Q°, = Q" = 27420 kJ/kg.

2. Xdc dinh céc t6n thdt nhiét q, vA q, theo phu luc, bang P7 vdi d6 khong
chdy hét hod hoc q, = 0, véi d6 khong chay hét co khi q, = 1,0%.

3. Cdc t6n that nhiét vat 1y ctia xi (theo 3.6):

_ 0,5x2064,1x 14,1
- 27420

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

4. Xéc dinh nhiét toa hiru ich trong buéng d6t (theo 4.21). Entanpi 1y thuyét
cuia khong khi néng dugc xdc dinh theo bang P3 cua phu luc d6i v4i nhién ligu da
cho & t, 5 = 400°C c6 H% = 3960 kl/kg; d t,5 = 200°C ¢6 H'; = 1947 kJ/kg. D6i

30

VoL nhlet dO t,p = 370°C cé I‘IOB = 3960 — (3960 - 1947) - m=3658

=0.531%

6

kJ/kg. Nhiét luong do khong khi mang vao theo (4.22):
Qs =(1,15-0-0) 3658,0 + 0 = 4207 kJ/kg.
Nhiét toa hire ich trong bubng d6t:
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Q, = 27420 10— li%(: 0'100‘ 0531 | 4207-0+0 = 31480 ki/kg

b6i vai Q, = 31480 kJ/kg, nhiét d6 doan nhiét:

8, = 2000 + (2200 — 2000) 21480-29332 _ ) 500

32585 -29332

Vi Qu 4.9. Tuong dng vdi cic s6 liéu cila bai giai vi du 4.8, hdy 1im sy thay
déi nhiét d6 chdy doan nhiét khi tang nhiét d6 khéng khi néng tdi 50°C.

Bai gidi: 1. XAc dinh entanpi 1y thuy€t cua khong khi néng & nhiét d6
420°C. Theo bang P3 cla phu luc d6i véi nhién liéu da cho & ty = 400°C, H', =
3960 kJ/kg; & ty = 600°C, H’; = 6065 kJ/kg & nhiét d6 420°C:

6065 — 3960
600 — 400

2. Nhiér tod hitu ich trong budng d6t & nhiét 46 khong khi néng 420°C:
Qr=4170,5(1,15-0-0) + 0 =4796 kl/kg

100-1,0-0,0-0,531
100-0,1

H’ = 3960 + (420 - 400) =4170,5 kJ/kg

Q, = 27420

+ 4796 = 32069 kJ/kg

3. Xdc dinh nhiét d6 chiay doan nhiét:
32069 — 29332

=200 —2000) 222 —L7072 _ 5680
9, 0 +(2200 - 2000) To=se—s2os = 2168°C

Do dé su tang nhiét d6 khong khi néng 1én tdi 50°C lam tdng nhiét do chdy
doan nhiét t31 2168 — 2132 = 36"C.

Phuong phdp gian diing xdc dinh s khdc nhau cta nhiét dé doan nhiér. X4c
dinh su thay d8i entanpi cdc sin phdm chdy trong khodng nhiét dé 200°C khi
thay déi tir 2000 t6i 2200°C. Tuong \ng véi vi du 4.9:

AH, = 32585 — 29332 = 3253 kJ/kg

Su thay d6i entanpi clia khéng khi néng ciing & khoang nhiét do 200°C khi
thay déi tir 400 161 600°C:

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

Su thay d6i nhiét d6 doan nhiét ciia san phdm chay:

. AH,p 2420 _
A%, = Aty S =055 =

Nhu vay, theo phuong phdp ndy c6 thé xic dinh cdc su thay ddi nhiét do
doan nhiét, khong cdn phai tinh 1ap.

37°C
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Vi du 4.10. Hay xdc dinh nhiét d6 chdy doan nhiét tang lén bao nhiéu khi
chuyén tir so d6 sdy kin & dot than Kuznhexki (xem vi du 4.8) sang so d6 s4y hd
b&i khéi thai. Ley dé 4m bot than W™ = 2% & so d6 hd cdp bot than (6i cic vdi
dét bai khong khi tr mdy nén, phdn khong Khf nén van chuyén Aa;gs = 0,012,
nhiét dé khong khi van chuyén 60°C. Nhiét d6 bot than sau kho than bét 85°C,
khéng c6 tdi tudn hoan khéi, thai xi 16ng. Phén tro bay 0,5.

Bai gidi: Tuong ng v6i bang P1 cha phu luc, thanh phin nguyén’td clia
nhién liéu thé WP = 6,0%; AP = 14,1%; S* = 0,6%; C* = 72,5%;, H" = 3,4%: NP =
1,7%: O" = 1,7%; nhiét tri thap cia nhién liéu 27420 kJ/kg. Thanh phin nguyén
t6 clia bot than & W™ = 2%, tuong ting véi cdc cong thic chuyén d8i (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 kl/kg. Tuong img véi (2.1); (2.4) +
(2.7), céc thé tich khong Khi va cic thanh ph4n sin phim chdy theo 1y thuyét sé
bang:

V® = 7,58 m'/kg; Vyo, = 1,41 m*/kg; Vo, = 600 m*/kg: V4,0 = 0,57 m'/kg.

Xiéc dinh theo (2.23) + (2.25) cic entanpi cba cdc khi g cic he s6 dua =1
vi a = 1,15 v & nhiet d6 du dodn 3, bing 2100 + 2200°C, t két qua ta c6 céc
gid tri sau day.

Entanpi, kJ/kg Nhiét d6, °C
2100 2200
H, 24512 25784
H, 28350 29839
H o=1,5 32027 33707

2. Xéac dinh entanpi 1§ thuyét clia khéng khi & nhiét do 60 va 370°C theo
1(2.23), 8t = 60°C, H, = 602,2 kJ/kg; & t = 370°C, H', = 3791 kl/kg.

3. Xdc dinh nhiét tinh todn cda nhién liéu, do boé qua gia nhiét khéng khi
trong céc bd s8y Qppum = 0. Tuong img v6i bang P6 ciia phu luc, nhi¢t dung
khéi luong khé clta than Kuznhexki & 85°C bing 1,070 kJ/(kg.K), cdn nhiét
dung ciia b6t than:

oy = 4.1868 20 41 07100=2
100

= 1,132 kJ/(kg.K)

Khi d6 theo (3.2):
Q", =28694 + 0+ 1,132 . 85 =28790 kl/kg
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4. Xéac dinh cdc t8n th4t nhiét.
Cic t6n thdt nhiét budng dét ciing giéng nhu & so 46 sy kin, trong vi du 4.8:
;3 =0; q,=1,0%
Cic t8n thdt nhiét vat Iy cia xi (theo 3.6):
_ 0,5x2064,1x14,7
28790
5. Xdc dinh nhiét lugng cia khong khi theo 4.22:
Qp=(1,15-0,012) 3791 + (0,012 + 0) 602,2 = 432] kJ/kg.
Nhiét toa hitu ich trong budng dét theo (4.21):
100-1,0-0-0,53
= 28790 - >
Qr=28 100 - 1,0
Gid tri nay theo bang H - 9 tuong \ing v6i nhiét do:
32958 - 32027
33707 - 32027

D6i véi so d6 sdy kin tuong ting v6i vi du 4.9, 9, =2132°C.

Trong so d6 sdy hd nhién liéu, d6i v6i than Kuznhexki véi WP = 6% lam
ting nhiét d6 chdy doan nhiét téi 23°C. D6i véi cAc nhién liéu 4m hon, gid tri
nay 16n hon nhiéu. Vi du déi véi cdc than nau 4m 1 150 + 200°C.

=0,33%

6

+4321-0+0=32958 kJ/kg

', =2100 + (2200 - 2100) = 2155°C

Vi du 4.11. Hiy xdc dinh sy thay d6i nhiét d6 doan nhiét khi 4p dung t4i
tudn hoan khoéi vao trung tam chdy, véi ti 18 5 d&n 20% véi khoang 5%. Nhién
liéu 1a than nau Kuznhexki (phu luc, bang P1, nhién liéu sé 14), nghién nhién
liéu trong so dd kin, déc lap, ding quat nghién it sau bo sdy khong khi dé tii
tudn hoan véi 8,, = 130°C va hé s6 du khong khi a,, = 1,26.

Cédc gid tri khdc 14y nhu sau: nhist 46 khoéng khi ndng 250°C, ti 18 khéi
trich cho s4y r,, = 0,20; nhiét d6 khéi & ctra trich cho s&y 400°C & o, = a; he
s6 du khong khi trong budng dét a = 1,20, d6 lot khi buéng d6t A, = 0, &
trong hé théng bOt than Aa,, = 0.2; khong c6 gia nhiét so bd khong khi trong
cdc bo s4y khong khi, bd qua nhiét vat 1y clia nhién li¢u.

Bai gidi: Boi vi h¢ th6éng ch€ bi€n bot than 12 kin nén khéi trich cho siy
nhién liéu dugc dua quay trd lai budng dét.

1. X4c dinh cdc thé tich khéng khi vA cdc thinh phén sin phdm chdy theo
1y thuyét (theo bang P3 cia phu luc):

VvV’ =428 m'/kg Vio, = 0,82 m’/kg
Vi, =3,38 m'/kg V%,0 = 0,82 m*/kg
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Cac entanpi cia khong khi H’; va clia khéi H, theo 1y thuyét duge xic dinh
tuong tng véi (2.23) va (2.24).

2. Xac dinh nhiét sir dung cda nhién liéu theo 3.22 (khong cé sy s&y khong
khi tir ngoai va bo qua nhiét vat 1y clia nhién liéu:

Q" = Q% = 16200 kJ/kg

3. Xdac dinh nhi¢t do khéng khi mang vao bubng dét. Entanpi 1y thuyét ciia
khong khi H; & cdc nhiét d6 ¢, ;3 = 250°C va t, 5 = 30°C theo (2.23) tuong tng
bing 1434,8 va 171,0 kJ/kg, khi d6 theo (4.22):

Qr=(1,20-0-020) x 1434,8 + (0 + 0,20) 171,0 = 1469,0 kJ/kg

Cdc t6n that nhiét: tén that khong chdy hét hoa hoc va co khi tuong tng véi
bang P8 cia phu luc; q; = 0; g, = 1,0%.

4. X4c dinh entanpi clia khéi ctra trich cho tdi tudn hoan kin va sdy. Tuong
tng v4i (2.23) va (2.24) céc entanpi ly thuyé&t clia khong khi va cdc san phdm
chdy & 8,, = 130°C: H’; = 741,0 kJ/kg; H’, = 923,7 kI/kg & hé s6 du khoéng khi
a,, = 1,26, entanpi clia cdc sin phdm chdy theo (2.25) bd qua. Entanpi ciia sén
phdm cira trich: H, .., = 923,7 + (1,26 - 1,0).741,0 = 1116,4 kJ/kg.

X4c dinh entanpi cla sin phim chdy & cwa trich cho sfy & 8 = 400°C:
H' = 2319 kJ/kg; H°, = 2926 kl/kg. O he s& du khong khi o, = 1,20:

H, .1y = 2926 + (1,20 — 1) 2319 = 3390 kJ/kg

5. Xdc dinh nhiét toa hitu ich trong budng dét theo (4.29), vi nhién liéu it

tro, bd qua céc tén thit nhiét clia xi q4 = 0: d Tow = 3%:

Q; = 16200 1001-02:}:8 =0 1 1469.0 -0+ 11164 x 0,05 + 3390 x 0,2
= 183472+ 1116,4 x 0,05 = 18403 kl/kg
8 T = 10%:
Q; = 183472 + 1116,4 x 0,1 = 18458 kI/kg
0 I = 13%:
Q.= 183472 + 1116,4 x 0,15 = 18514 kJ/kg
4 1, = 20%:

Qr=183472+1116,4 x 0,20 = 18570 kJ/kg.
Pé xdc dinh nhiét d6 chdy doan nhiét ing v6i lugng nhiét cé ich cdn x4y
dung bang H — 8 & cdc nhiét do gin vdi cdc gid tri du todn 3,.
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6. Tim he s6 du khong khi sau khi tron dong co ban véi dong tdi tudn hoan
khéi & diém trich cho sdy (xem vi du 2.11).

Qem = A + (@, — Qr) 1y, + (A = Op) Tge

Or,, = 5%:

aem = 1,26 + (1,26 — 1,20) 0,05 + 0 = 1,203
O rpy = 10%:

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

Aoy = 1,20 + (1,26 - 1,20) 0,15 + 0 = 1,209
O 1, = 20%:

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

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

H).CM = [Hor + (a'CM - 1) HOB] / (l + rpu + rlr(ch)'
Vi vay theo (2.23) va (2.24) ta tim dwoc H'y va H’, & c4c nhiét do 1200,
1400 va 1600°C va cédc gia tri H, & a¢y . Cdc k&t qua duoc dua vao bang 4.6

Bdng 4.6, Cic gid tri Hy va H,

Entanpi, kJ/kg Rhiet do. 7

1200 1400 1600
H% 7505 8886 10284
H’, 9713 11544 13409
H, 6 a=1,203 11237 13348 15497
H, 6 a = 1,203 ¢6 tinh r, =02 var, = 5% 14047 16685 19371
H, 8 a = 1,206 11259 13375 15528
H, & ot = 1,206 c6 tinh r,, = 0,2 var,, = 10% | 14637 | 17388 | 20186
H,da=1,209 11282 13401 15558
H, 8 o = 1,209 c6 tinh 1, = 0.2 Va1, = 15% | 15231 18091 21003
H oa=1,212 11304 | 13428 15589
H 6 a=1212cétinh r, =02 var, =20% | 15826 18299 21825
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8. Xac dinh nhiét d6 chdy doan nhiét tuong ng vdi s& lieu cia bang 4.6:
-0 Tou = 5%:

18403 — 16685

8. = 1400 + oo 16685

(1600 - 1400) = 1528°C

Tuong tu ta c6:

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

Do d6 su tdng tdi tudn hoan kin lén 1% s& lam giam nhiét d6 chdy doan
nhiét trung binh 12 9,5°C.

Vi du 4.12. Hay x4c dinh nhiét d6 khéi di ra khoi budng dét 10 hoi E-670-
13,8GM véi t_,, = 545/545°C, nang sudt hoi 186,11 kg/s clia t6 mdy 200 MW
khi d6t khi thién nhién (phu luc, bang P2, nhién liéu s6 2).

Céc s6 lieu két cau clia bubng d6t 14y theo vi du 4.1. Cic thong s6 cia
hot va nuGe nhu sau:

Nhiét do hoi qud nhiét 545/545°C
Nhiét do nudc cdp 243°C

Ap sust hoi nuéc & ddura 13,7 MPa
Ap suit nuéc clp 16,19 MPa
Luu lugng hoi thit cip 163,9 kg/s
Nhiét 46 hoi & ddu vdo bo qua nhiét trung gian 328°C

Ap sudt hoi sau bo qud nhiét trung gian 2,40 MPa
Ap sudt hoi & ddu vio bo qué nhiét trung gian 2,70 MPa

He s6 du khong khi sau budng d&t a; = 1,05, 10 hoi kin khéi, nhi¢t d6
khong khi lanh 30°C, khong c6 gia nhiét so bo khong khi, tdi tudn hoan khéi 16i
budng d6t t6i luong 6,8% (tdi hop khong khi & ddu vao cdc voi dat), trich khéi
tudn hoan sau bd ham & nhiét dd 322°C vi hé s6 du khong khi 1,05. Nhiét do
khong khi néng 247°C, hiéu suat 1d hoi ng= 94,34%.

Bai gidi: Tuong tng v&i bing P4 cta phu luc, thé tich cdc khi ba nguyén ti
Vioz = 1,00 m’/m?; cdc thé tich 1y thuyét cia hoi nudc, nito va khéng khi tuong
ing bing:

Vg 0= 2,15 m3/m3; vg =752 m]/mS: Vo= 9,52 m3/m3
2 2
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Thé tich 1y thuyét chia cdc khéi thai theo 2.7:
V%, =1,00 + 7,52 + 2,15 = 10,67 m¥/m*
O he s8 du « = 1,05 thé tich cac 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*

Cac phan thé tich clia cdc khi ba nguyén tir vA clia hoi nuSc theo 2.19 va
2.20:

l'ROQ = 1,0/1 1,15 = 0,09;
Tho= 2,16/11,15 = 0,194.
Phan thé tich tdng cha c4c khi ba nguyén tir va cta hoi nude:
r,= 0,09 + 0,194 = 0,284
Ty s6 C*/H® ta xdc dinh tuong ¥ng v6i thinh phdn nguyén t§ clia nhién liéu
theo bang P2 ctia phu luc va muc 4.1.8:
p
&, 0,12[l 98,9 + 20.3 + 30,1 + i0,1] =2,988
HP 4 6 8 10

1. X4c dinh nhiét tinh todn cia nhién liéu. Do khong c6 gia nhiét so b
khong khi trong cidc bo sdy khong khi va cho ring nhiét vat 1y ctia nhién lieu
khéng ding k€ Q. = Q" ¢ Q4 = 35800 kJ/kg.

2. X4c dinh luong nhiét do méi ch4t lam viéc hadp thu trong 10 hoi theo
3.3a:

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

3. Tiéu hao toan phin cta nhién liéu (theo 3.7):
p o 526266x100 _

=15,55 m*/s
35880 % 94,34

4. Xdc dinh nhiét d6 chdy doan nhiét. Nhiét tod hitu ich trong budng dét
theo 4.21. D€ tim né theo bang P4 cia phu luc ta xdc dinh cdc entanpi 1y thuyét
cta khong khi néng & t,5 = 247°C, tuong iing bing 3150 kJ/kg. Khi d6 theo
4.22, nhiét luong do khéng khi mang vio buéng dét:

Q.= (1,05-0-0)+0=3307,5 kJ/m*

O nhiét d6 t4i tusn hoan khéi 8 = 322°C, ciing tir bing nay tim dugc céc

entanpi 1y thuyét cia khong khi va cic khi:

H% = 4152,6 kJ/m*, H’, = 4868,2 kJ/m*
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3 he s6 du khong khi & vi tri cilra trich oy, = 1,05, entanpi ctia khéi theo 2.25:
H,., = 4868,2 + (1,05 - 1) 4152,6 = 5076 kI/m*
Tuong tmg véi bang P7 clta phu luc q;= 0,3%, q, = 0, bd qua cic t6n that
nhiét vat 1y clia xi.

3 Q. va H,,, di biét ta xdc dinh Qg (xem 4.21):
100-03-0-0

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

Pé x4c dinh nhiét 46 chdy doan nhiét, cdn phai xay dung bang H (8) & cic
nhiéc d6 khi gin vai 9,. C6 xét dén t4i tudn hoan khéi, entanpi ly thuyét khong
khi va khéi 18y & nhiet do 1800 va 2000°C theo bang P4 ciia phu luc. Do dé he
s6 du khong khi & vi tri trich tudn hoan bing hé s6 du khong khi sau budng dat
Qem = 0 = 1,05, entanpi cia khéi § a = 1,05 tim theo 2.25. Két qua tinh thu
dugce cdc gid tri sau:

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

Entanpi cia khéi ¢6 tinh d&n tai tudn hoan khéi xac dinh theo (2.26):

-0 8 =1800C:
H, ,, =35 174 kJ/m’
- & 9 = 2000°C;

H,,. =39 589 kJ/m'
Tuong 1ing véi cdc gid tri H, ,, va Q; ta tim dugc:

9, = 1800 + 232231174 »q4,_ 1300) = 1994°C:
39589 — 35174

T,=1994 + 273 = 2267 K.
5. X4c dinh nhiét dung t6ng trung binh cta sdn phim chdy theo (4.26).
L4y nhiét do cic khéi sau bubng dét 9 1 = 1265°C.

Tuong ¢y 1ap bang H(8) & cdc nhiét d¢ khdi 1200 va 1400°C cé xét dé€n hé
s6 tdi tudn hoan khéi r,, = 0,068:
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Entanpi, kJ/m’ Nhiét do, °C

1200 1400
H', 16710 19770
He, 20067 23873
H,&a=105 20902 24861.5
H.6a=105vAr, = 0,068 22323 26552

Tuong Ung v4i bing, nhiét do khéi 1265°C twong ng ¢6 H, = 23697 kJ/m* va

39452 - 23697

Ve, = 222z 220790
1994 - 1265

Tham s6 nhiét d6 theo (4.23) va bang (4.3):
M=0,54-0,2.0,219 =0,469
& day, X, = 0,219 theo s6 ligu ciia vi ¢un 4.1.
6. Xdc dinh hé s6 hiéu qua nhiét trung binh cha gian 6ng (theo 4.18).
Theo 56 lidu vi du 4.1 ta 1dy: y,, = 0,538
He s6 hiéu qua nhiét cla clra ra budng d6t duge 1dy ¢6 tinh dén hé s6
B = 0.5 theo hinh P2 ctia phu lyc.
7. Xac dinh hé s& biic xa clia mai trudng budng dot:
Tich p,s = 0,103 . 0,284 . 6,2 = 0,181 MPa.m He s6 k, theo (4.14):

k= [O78+16x 0.1094 1 [1 _0’37M] = 3,061 1/(MPa.m)
0316x0,181%3 1000

= 21,61 kJ/(m®k)

Hé s6 ]am yé&u bic xa boi cac hat bé hdng theo (4.16):

1265+273 0’5]

k. =0,3(2-1,05) [1,6 2,988 = 1,67 1/(MPa.m)

Theo (4.13) ta tim dugc £cq VA €,
Eop = 1 — @ (V08- 0 4 L60I0I62 _ ( g0y,
g, = | — e MORLOI0INET = 0 476,
He s6 trung binh m d4i vé6i khi bang 0,1:
Hé s& buc xa ngon lira theo (4.12):
€, =0,1 .0,802 + (1 -0,1) 0,426 = 0,464
Sau 46 theo (4.10) ta tim duoc:

0,464

= = 0,616
0,464 + (1 - 0,464) 0,538

€7
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8. Xdc dinh nhiét d6 khéi & ddu ra budng 46t (theo 4.28), 58 Boltzman Bo
theo (4.25):

Bo =0,9968 . 15,55 .21,61 . 10'/(5,67 . 0,538 . 1398,9 . 2267%) = 0,67
T ; = 2267/{1 + 0,496(0,616/0,67)"%) = 1540K
$7; = 1540 - 273 = 1267°C
Tir bang H(8) & nhiét d6 nay xdc dinh duge H”; = 23740 kJ/kg. Khi dé
lugng nhiét hap thu bic xa cia budng dét theo (4.30) bing:
Q, = (39452 - 23740) . 0,9968 = 15662 ki/kg
Vi du 4.13. Cin x4c dinh sy thay d6i nhiét d6 khéi & ddu ra budng dét khi
ting d6 bam ban ctia cdc gian 16n hon tinh todn AW, = 0,1 d6i véi 16 hoi E- 500

- 13,8, c6 cong suat 138,9 kg/s. Nhién liéu fa than d4 qua sang (phu luc, bang P1,
nhién liéu s6 2). Cac s6 lieu két cu bubng dot 1dy theo vi du 4.5 (hinh 4.3).

Cic théng s6 hoi va nudc nhu sau:

Nhiét d6 hoi qué nhiét 560°C
Ap su4t hoi sau 16 hoi 13,73 MPa
Nhiét d6 nudc cap 230°C
Ap sust nuéc cip 16,33 MPa

Khi ti€n hanh tinh todn 14y hé s6 du khong khi sau budng dat 1 1,20, 15 hoi
kin khi, may nghién téc d9 trung binh, lAm viéc dudi 4p duong, nhiét do khong
khi lanh 30°C, nhiét d6 khong khi sau calorife 66°C; hé s6 du khong khi sau né
1,314; nhiét d6 khong khi néng 340°C; c6 tdi tudn hoan khéi va khong tinh khdi
cho siy. Ap suit trong buéng d6t p; = 0,100 MPa; hiéu suft tinh todn Iy
91,618%, hé s6 giit nhiét ¢ = 0,9965, thai xi rdn, nhiét do nhien liéu 20°C.

Bai gidi: Tuong \ing v6i bang P3 cita phu luc, thé tich ciia khf ba nguyén ti

Viaz = 0,91 m/kg, céc thé tich 1y thuy&t cha hoi nudc, nito va khéng khi nhu
sau:

V%0 = 0,58 m/kg: Vo, = 3,96 m'/kg;
V®=75,00 m'/kg.

Thé tich 1y thuyé&t cla khéi theo (2.7):
V° =0,91 + 3,96 + 0,58 = 5,45 m*/kg

3 he s6 du khong khi ap = 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 cila khi ba nguyén tif va ciia hoi nudc theo (2.19) vi (2.20):
Tpo, = 0,91/6,47 = 0,141,
fiy0 = 0,60/6,47 = 0,093

Phan thé tich téng ciia cc khi ba nguyén tir va clia hoi nuée:
r,=0,141 + 0,093 = 0,234

Khdi lugng khéi theo (2.16):

5
G=1- %3 +1,306 . 1,20 . 5,00 = 8,55 kg/kg

AP = 28,5% theo bang Pl cua phu luc. Theo bang P7 cda phu luc o, =
0,95, khi dé:
28,5%0,95
a= m =0,0317 kg/kg
Phuong in tinh khi dé bam ban tinh to4n ctia cdc gian éng cho trude
1. Xdc dinh nhiét tinh todn va tiéu hao nhién lieu. Theo bang P3 cia phu
lyc, tuong wng vdi cdc nhiét do t, 5 t'y X4c dinh dugc cdc entanpi 1§ thuyét cua
khong khi H, 5 = 199,8 kl/kg v H'; = 439,7 kl/kg.
Theo muc 3.1, nhiét lugng cén gia nhiét khong khi tr ngoai:
Qprns = 1,314 (439,7 - 199,8) = 315,2 kJ/kg
Nhiét dung rieng cha nhién lieu khé & 20°C theo bang P6 clia phu luc
cr = 0,998 kJ/(kg.K), va khi d6 4m W' = 11%;
100-11

cr = 4,1868 i—éa +0,988 = 1,34 kJ/(kg.K)

Khi d6 nhiét vae 1y cla than nguyén Qpn = 1,34 . 20 = 26,8 kJ/kg. Theo
(3.2) ¢6 tinh dén Qg pus V& Q thu dugce cling nhur QP = 18880 kl/kg, ta ¢6 QF,:
Q%, = 18 880 + 315,2 + 26,8 = 19222 kl/kg
Xac dinh lvong nhiét do mo6i chat Jam viéc hdp thu trong 1d hoti theo (3.3a):
Qpx = 138,9(3488,4 - 993,4) + 0 + 0 = 346531 kJ/kg
Xéc dinh tiéu hao nhién liéu theo (3.7):

346531 x 100

= ——— =19,68 kg/s
19222x 91,618

2. Xéc dinh nhiét d6 chiay doan nhiét. Tinh nhiét hitu ich toa ra trong buéng
dét [theo (4.21)); vai nhiét do khéng khi néng t, 3 = 340°C theo bang P3 clia phu
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luc, entanpi 1y thuyét cha khéng khi néng H, 5 = 2295,9 kJ/kg.
Nhiét lugng do khong khi mang vao buéng dét theo (4.2.2):
Qs =(1,20-0-0) 22959 + 0 =2755 kl/kg
Tuong ing véi bang P7 cia phu lue g, = 0; q, = 2%: a,,, = 0,95.
Theo (3.6) xic dinh cic t6n that nhiét do xi:

_ 0,05%560,2 x 28,5
19222

Khi d6 (c8) dugc 14y theo bang P3 cia phu lyc ¢ nhiét dé 600"C.
V6i cdc gi tri Qg thu dugc va cic t8n that nhiét, theo (4.21):
Q,=19222 100 - 0-2-0,042

= 0,042%

I«

+2755-3152+0=21 654 kJ/kg

100 -2
Dé xac dinh nhiét d6 chdy doan nhiét, tinh entanpi & cdc gia tri nhiét do
khoi gian véi 9, (6 1800 va 2000°C). Ta cé: .

Entanpi, XJ/m’ Nhiét do, °C
2000 1800

H’% 15330 13661

H°, 18410 16377

H, 680 646

H 6a=1,05 22156 19755

B&i vi A" > 1,4, phai tinh entanpi clia tro:
Tuong ing va&i cic gia tri H, va Q.

21 654 - 19 755 .

T, =2231K
3. Xdc dinh nhiét dung trung binh ciia san phdm chay theo (4.26).
O phuong 4n ddu 14y nhiét d6 sau budng dét $”; = 1100°C.

Tuong ty muc 2, cd céc entanpi & cac nhiét d6 khi 1000 va 1200°C.
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Entanpi, kJ/m* Nhiét dg, °C
1000 1200
H’ 7188 8769
H, 8508 10420
H,, 266 326
Hda=1,20 10212 12500



Tuong \ing véi bang nhiét do khéi 1100°C, entanpi clia cdc khéi tuong \ing
la H, = 11356 kJ/kg, khi d6
_ 2165411356

Ve, = 2103411356 _ s 1 rike X
>~ T1958-1100 Hkg.K)

4. X4c dinh hé s6 hiéu qua nhiét trung binh cha gian 6ng theo (4.18).

Theo s& liéu vi du 4.5 va cdc hé s6 bdm b4n quy udc cha cac gian dng:

iy = 1170X045 412040427 _
1301,6

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

5. Xac dinh h¢ s6 birc xa ca moi trudng bubng dét, tich p,s = 0,1 . 0,234 .
7,05 =0,165 MPa.m;

He s6 k, = 3,068 1/(MPa.m) [xem (4.14)].
He s6 1am yé&u bic xa boi cc hat tro:
k, =733 1/(MPam)

Heé s8 lam yé&u birc xa boi méi trudng budng dét theo (4.17), tuong ing véi
muc 4.16:

Kioe = 10,0, 3, =0,5; 4, = 0,4
k = 3,068 .0,234 +71,3.0,0317+10,0.0,5.0,1 = 3,48 1/(MPa.m)
Hé s6 bitc xa cha ngon hta: gy = 1 —e*** 7% = 0,914;
Theo (4.10) ta tim dugc £ = 0,906.
Déi vai budng dot (hinh 4.3) thong s6 trudng nhiet do6 X7 = X, = 0,22:
M=0,59-0,5.0,22=0,48
S8 Boltzman theo (4.25): Bo = 0,622.
6. Nhiét do khéi & ddu ra buéng dét theo (4.28):
T’ =2231/[1 + 0,48 (0,960/0,622)"°] = 1374K;
87 =1374-273 =1101°C
Tinh tuong tu muc 3 & nhiét 46 nay H"y = 11367 kJ/kg, khi d6 lugng nhiét
hap thu birc xa cla buéng d8t theo (4.30):
Q, =(21654 - 11367) 0,996 = 10251 kJ/kg.
Phuong an khi tang dé bam ban cia cac gian 6ng
O phuong 4n nay, do hiéu qua nhiét gian 6ng giam, nén nhiet do khéi sau
budng d6t ting lén. Ta 1ay 8" = 1170°C, & nhiét d6 nay tuong \ing vé6i bang P3
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ciia phu luc H"; = 12157 kJ/kg. T6ng nhiét dung trung binh clia c4c san phdm
chdy trong trudng hop nay (theo 4.26) bing:
_ 21654 -12157

Ve, = 2222722297 — 12 .05 kJ/(kg K
= T958-1170 Nke.K)

Hé s6 hi¢u qua nhiét trung binh ciia gian &ng theo (4.18) &:
Wo = 0,45 - 0,1 = 0,35 va E .y = 0,35 x 0,94 = 0,329 bing

- 1170 x 0,35 + 120,4 x 0,329
* 1301,6

=0,345

Ta xdc dinh he 58 bitc xa clla moi trudng bubng d6t £; & 87; = 1170°C:
p.s = 0,165 MPa.m;
k,=2,907 1/(MPa.m);
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 tng véi gid tri k méi, xdc dinh hé s§ bic xa cla ngon llra:
£y =1—e™ 0170 20907
Ta tim theo (4.10) £ = 0,966, & cic gid tri m&i y,, va €1 ¢6 s6 Bo = 0,802.
Nhiét do khéi & ddu ra tir budng dét:
T ;= 2231/[1 + 0,48(0,966/0,802)*¢] = 1452K;
97:=1452-273=1179°C
Q, = (21654 - 12260)0,996 = 9361 kJ/kg
Do d6, su ting d6 bam bén cda cdc gian téi AE = 0,1 1am tang nhiét doé khéi
sau budng dét 161 78°C va giam nhiét hdp thu cha né tdi 877 kJ/kg hay 61 8,7%.

BAI TAP

Bai 4.5. Hay giai bai todn gi6ng nhu & vi du 4.10, khi d6t than Karagandinxki
(phu luc, bang P1, nhién lieu s6 8). Hay so sdnh cac gié tri nhiét d6 chdy doan
nhi¢t. Khi giai bai todn va 1ap bang H(S) - gi4 tri entanpi H, tinh thém H,,.

Bai 4.6. Hay xdc dinh nhiét d¢ chdy doan nhiét khi d6t than Petrorxki (phu
luc, bang PI1, nhién liéu s§ 11) v6i tdi tudn hoan khéi 5, 10, 15 va 20%. He s6
du khong khi sau budng d6t va & vi tri trich khéi cho tdi tuan hoan a, = 1,20;
nhiét do khai tdi tudn hoan 360°C; nhi¢t d¢ khong khi ndng 300°C; nhiet do gia
nhiét so b6 khong khi 50°C; hé s du khong khi & ddu vao 16 hoi B’ = 1,31;
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nhién liu d6t véi thai xi, rin & a,, = 0,95; q; = 0,0; g, = 10%; nghién trong
mdy nghién c6 t6¢ do trung binh, duéi dp sudt chan khong, c6 lot khong khi vao
h¢ thong nghién Aoy, = 0,04; nhiét do than nguyén t; = 20°C. Khi giai bai todn
phat tinh dén entanpi cla tro.

Bai 4.7. Hay x4c dinh, theo biéu thitc gdn ding, nhiét 46 chdy doan nhiét
8,, thay d6i nhu th€ nio khi ting nhiét d6 khong khi néng thém 50°C (nhiét d6
ban ddu ctia khong khi néng 14 250°C). K&t qua so sanh véi vi du 4.10. Cic diéu
kién 18y theo bai 4.5.

Bai 4.8. Khi d6t mazut trong ciac budng dét cé dat cac vdi dot chi & tudng
tryde hay b& uri d6i nhau, trong hang loat cdc trudng hop vi tri twong déi nhiét
doé cuc dai clia ngon lira khang trdng véi vi tri b6 tri twong d6i ciha céc voi dét.
Hiay x4c dinh anh hudng vi tri cia nhiét d6 cyc dai t8i nhiét d6 khéi sau budng
dét, néu ldy AX = 0,05; 0,10; 0,15. LAy cdc s6 liéu k&t ciu theo vi du 4.1, cdc
thong s6 va cic luu lugng khéi theo vi du 4.13. Nhién li¢u 12 maznt ¢é luu
huynh (phu luc, bang P1, nhién li¢u s6 19); nhiét d6 gia nhiét so bd cla khong
khi 70°C, ciia khong khi lanh 30°C; hé s6 du khong khi trudc bo sdy khong khi
B’ = 1,18, nhiét d6 mazut 120°C; d6 du khong khi trong cdc san phdm chdy sau
buéng dét 1,03, cdc tén that lay: g, = 0,3%; q, = 0; t, 5 = 300°C; hiéu suat 1d hoi
94%, 4p suat trong budng d6t p; = 0,103 MPa; \ing suit nhiét thé tich buéng dét
q, < 407 KW/m*; hé s6 gi nhiet ¢ = 0,9968.

Bai 4.9. Hay x4dc dinh d6i vai s6 lieu cia vi du 4.13, b8 mat cdc tudng Fer
va chiéu cao budng dét H; cdn phai thay ddi nhu thé nao dé tang nhiét do khéi &
d4u ra budng dét t8i SO°C. Chi ddn: Khi giai bai todn bd qua cdc sy thay déi cha
s; X1 E1; We Va Ve,

Bai 4.10. Hiy xdc dinh nhiét dé khéi sau budng dét khi d6t khi tu nhién
tryc 1iép sau khi d6t mazut, khong ¢6 théi bui cic gian 6ng. Cic s6 lieu ban diu
14y theo vi du 4,13, Hay so sdnh cdc két qua nay vai két qua caa vi du di cho.

Bai 4.11. Nhiét d6 khéi sau bubng dot thay déi bao nhiéu khi d6t chdy khi
tu nhién trong 15 hoi E-500-140 c6 nang seft hoi 138,89 kg/s, sau khi d6t than
d4 d3 qua sang (theo vi du 4.13). L4y céc s& liéu két cdu va cdc thong s6 hoi va
nudc theo vi du 4.13: s6 lieu nhién liéu (phu luc, bang P2, nhién li¢u s6 8). Cho
ring bo qua gia nhiét so b6 clia khong khi va tdi tudn hoan kh6i, nhiet do khong
khi néng 250°C, hiéu suat 16 hoi 94.2%, cdc t6n that nhiét q; = 0,3%, g, = 0, bd
qua nhiét vat 1y coa nhién liéu, hé s6 du khong khi sau buéng dét ar = 1,05;
buéng d6t kin khéi pr = 0,103 MPa.
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Bai 4.12. Hiy xdc dinh nhiét khoi thoat khoi bubng dét cia 16 hoi E-670-
13,8 GM. ¢, = 545/545°C, ning sudt hoi 186,11 kg/s cla t8 may cong suat 200
MW, khi dét mazut cé ham lugng luu huynh cao (phu luc, bang P1, nhién liéu
s6 20).

Cac s6 1ieu k&t cau va cdc thong s6 hoi theo vi du 4.13. Khi thuc hién tinh
toan 14y nhu sau: He s& du khong khi sau buéng dét o = 1,03; nhiét do khong
khi lanh 30°C, nhiét d¢ khong khi sau khi gia nhiét trong calorife say khong khi
70°C. he s6 du khong khi sau cdc bo sdy khéng khi B’ = 1,18; nhiet d6 khong
khi néng 260°C, tai tudn hoan khéi & phin duéi buéng d6t 6,8%, nhiét d6 khéi
ta) tudn hoan 340°C, trich khoi t4i tudn hoan saun bo tiét kieém & a = 1,03; 16 hoi
kin khéi, 4p suit trong buéng dét 0,103 MPa, cdc t6n that nhiét v4i chdy khong
hét hod hoc va chdy khong hét co hoc 14y: q; = 0,3%, q,= 0,0: nhiét d6 gia nhiét
mazut 125°C; hiéu sudt 16 hoi 93,97%:; 1dy m = 0,35.

4.3, CAC PHUONG PHAP TANG CUONG TRAO POI NHIET TRONG
BUONG POT VA GIAM NHIET PO KHOI BUONG POT

Cic khai niém co ban: Cic kich thude hinh hoc cia budng dot duge chon
tir cidc diéu kién chdy kiét nhién liéu, téi gid tri c4n thié€t clta tén that chdy
khéng hét co khi q, va mitc 4o 1am mat cdc san phdm chdy tdi nhiét do & ddu ra
budng det 3.

Thé tich t8i thiu cia buéng d6t V;™" dam bao chdy hét nhién liéu t6i mic
da cho, bing

& day q, - ing su4t nhiét cho phép cha thé tich buéng d6t, kW/m®; gia tri clia né
dugc tim tir biéu thite:
273
wv"T

d day 1 - thoi gian chdy vat 1y clia cic hat nhién liéu, s;

T - nhiét d6 trung binh cita cdc san phdm chdy trong budng d6t, K;

v" - thé tich quy déi cia khéi, tinh cho mot don vi cudmg dd tod nhiet

trong budng dét, m*/MJ,
Tuy nhién thé tich budng d6t tinh theo (4.3) khong dam bio lam lanh cdc

san pham chdy tdi nhiét d6 9. D& dam bao nhiét d6 nay, Gng sudt nhiét thé
tich buéng d6t c4n phai thod man diéu kién:

v
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q = QG Fir (4.32)
Q Vi
§ day: gy - cudng do trung binh cda dong nhiét trong budng dst, kW/m?*;
Fir - dién tich cdc gian 6ng hap thy bitc xa cla bubng d6t, m?
V; - thé tich budng dat.

(3 budng dot lang tru binh thudng, véi s tang coéng suit cha Id s& giam he
s§ hinh dang buéng d6t (F\¢/V;), diu d6 nhu di thay 3 tir (4.23), lam gidm g, .
Vi vay trong cdc 106 hoi ¢6 c6ng suit 1dn c6 ing suit nhiét thé tich thuc t€ nhod
hon rat nhiéu gid tri ing su4t nhiét thé tich cho phép theo diéu kién chay (qy).

C6 thé tao ra thi€t bi buéng dét véi q, gdn vai g. Néu cé cic bién phip
ting cudng do6 trao ddi nhiét bic xa trong thé tich budng dét. D€ dat muc dich
ndy, cdn b6 tri trong thé tich budng dét c6 cdc gian 6ng hip thu ca hai mat hay
tAm man dat thip. Phuong phdp khic 12 giam nhiét d6 khéi bang cach tdi tudn
hoan khoi 1én phan trén clia budng dét. Khi dd, vi tri diém dwa vao khéi tai tudn
hoan dugc chon sao cho & phdn dudi diém tai tudn hoan dam bao chdy hoan
toan nhién liéu, cdn trén di€m khéi tdi tudn hoan cén thiét di dé giam 9”; 15i
gid tri da cho. Khi nay thé tich ddu sé& tao ra budng d6t ¢6 thé tich gin vdi thé
tich t6i thiéu cdn thi&t d€ A6t chdy kiét nhién liéu va giam khéi lugng kim loai
cia 10 hoi.

Vi du 4.14. Hay xdc dinh hé s6 hinh dang déi v6i budng d6t cling c6 thé
tich nhu nhau V; va dién tich cédc tiét dién ngang fy vé6i ty sé:

a) ap/br=4: b)aybr=2; c)a/br=1

L4y profil thuc cha 1d hoi & vi du 4.3 lam co s& khi git nguyén tiét dién
fr = a;by = 111,3 m?, kich thudc cdc mit déc cia phéu lanh, cdc chiéu cao cia cira
ra buéng dét 1y V= 2550 m?, y,, = 0,444; hé s6 géc clia cdc gian 6ng x = 0,96.

Hay x4c dinh nhiét d6 khéi & ddu ra buéng dét, ddi véi mbi mot trong s6 cic
phuong 4n nay. Khi d&t chdy than d4 qua sang (phu luc, bang P1, nhién liéu s6 4).

Khi ti€n hanh cdc tinh todn 14y:

M =0,48;£=0,960; 8, = 2013°C; a, = 1,2; B, = 19,677 kg/s; ¢ = 0,9965.

Bai gidi: 1. Xdc dinh cadc hé s6 hinh dang cla budng dét.

3ty s6 cic canh a;/by = 4, dién tich tiét dien budng dst & ty s6 canh di cho
bing fy = 4b;b; = 4b%, suy ra:

br=+/111,3/4 =5.275m;

ar=4x5275=21,1 m;
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D61 véi trudong hop nay, theo hinh 4.3, cic kich thude co ban cua bubng d6t
18y cdc gi tri sau day: bé rong 21100 mm, chiéu sau 5275 mm, chiéu cao phéu
3240 mm; chiéu cao 18 gidn &ng kidu manh 7250 mm, chiéu cao tr ddu phdn 16i
t6i gian 6ng kiéu manh 4900 mm.

1.1. Ta xdc dinh thé tich budng d6t. Thé tich phéu lanh AV, , = Fy a5, &
day F,., - dién tich thanh bén cla phéu lanh dugc tinh tix di€m giita clia phéu
lanh. Khi d6 nira chiéu cao ctta phéu lanh 1,62 m, bé rong & phdn trung binh cia
phéu lanh 2,64 m. Tir cdc kich thuéc nay, c6 dién tich wng ben Fy, = (5,275 -
2,64).0,5. 1,62 = 6,41 m>. Thé tich phéu lanh AV, ;= 6,41 .21,1 = 1354 m".

Thé tich phan trén buéng d6t, & ving b6 tri cdc gian 6ng manh AVy = F, 2,
tuong Ung véi hinh 4.3, khi giam bé réng budng d6t tir 8,64 tdi 5,275 m, chidu
sau ciia thé tich khéi tinh tir tudng phia trude t6i tdm man giam tir 5,6 161 2,235
m. Né&u gilt nguyén chiéu cao gian &ng ki€u manh ta ¢c6 Fsp =2,235.7,25 =
16,20 m”. Thé tich phdn bén trén ciia buéng d6t AVy = 16,20 . 21,1 = 34],8 m".

Thé tich trong viing phén 16i khi dong (chd thdt cla bubng d6t) duéi céc
gian 6ng ki€u manh. Dién tich trong bén ctia thé tich niy bao gém hai hinh
thang (cdc tinh todn tuong tu nhir & trén):

Fop = (4,335 + 2,275).0,5 . 2,815 + (2,275 + 5,275).0,5 . 2,085 = 7.9 m™.

Thé tich budng d6t trong viing thét:

AV, =17,9.21,1 = 166,7 m,

Thé tich phdn ling tru ciia buéng d6t:

VB,,P =Va-AV,, - AVy- AV, =2550-135,3 - 341,8 - 166,7 = 1906 m’.

Chiéu cao phin lang tru ca buéng d6t:

h,, =1906/(5,275 .21,1)=17,1m "~

Chiéu cao chung cla budng d6t:

hy=05h s +hg+hy+h,=162+725+(2,815+2,085) + 17,1 =30,6 m.

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

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

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

Tuong bén: F, = 30,51 + 5,275+ 17,1 =120,7 m?

Cirara: F,,, =725+2,10.21,1 =197,3m?%

Tiét dién tinh todn ndm ngang cla phéu lanh (tinh tir diém giia chiéu cao
phéu lanh) F, 5 = 2,64 . 21,1 = 55,7 m?,
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Téng dién tich bé mat trong:

Fer=661,3 +555,6+120,7.2+197,3 +55,7=1711,.3 m’.

1.3. He s6 hinh dang buéng dét:
Fit/V = 1642,8/2550 = 0,644

G day bé mat hap thu biic xa cita cdc gian 6ng:
Fr=Fox=1711,3.0,96 = 1642,8 m’

béi vdi ciac phuong dn khéc, cic ty s6 a;/by tinh todn theo bang 4.7.

Bdng 4.7
Ty s6 cdc canh cla
Dai lvong budng dét

apfbr=2 | a/br=1
Bé rong buéng dét, m 14,92 10,55
Chiéu siu budng d6t, m 7,46 10,55
Bé mat tudng bén & phéu lanh, m? 12,9 25,90
Thé tich phéu lanh, m’ 192,1 273,3
B& mat tuong bén phén trén budng dét (t6i chd thit), m? 32,05 54,45
Thé tich phdn trén bubng 46t (161 chb thét), m’ 478,1 574.4
Bé& mat tromg bén cia bubng d6t & viing thit, m? 27,88 43,02
Thé tich budng d6t & viing thit, m’ 216,0 453.9
Chiéu cao phin ling tru cha budng d6t, m 14,95 11,22
Chiéu cao chung cua buéng dét, m 29,31 26,5
Téng bé mat tudng clia bubng d6t, m? 1396 1170,5

B& mat hap thu bifc xa cha céc gidn 6ng buéng d6t, m?| 1340 1123,7
Heé s6 hinh dang buéng d6t Fi;/V+ 0,525 0,441

Nhu vay, khi gidm ty s6 cdc canh cha budng d6t tir 4 t6i 1, tiic 12 chuyén
dén vé dang hinh vuéng thi hé s§ hinh dang budng dét gidm.

2. Xdc dinh nhiét do khéi sau bubéng dét

2.1. 8 ty s6 cic canh ay/b; = 4 tuong ¥mg véi nhién lidu (phu luc, bing P3,
nhién liéu s6 2) ta xdc dinh entanpi ctia khéi H, (kJ/kg) & o = 1,20 theo (2.25):

Nhiéc d6, °C 800 1000 1200 1400
Hoa=120 7779 9946 12174 14452

2000
21476

2200
24115

Xic dinh entanpi ctia khéi & nhiét do chdy doan nhiét 8, = 2013°C:

24115 -21476

Q =21476 + T2200 - 2000 (2013 - 2000) = 21648 kl/kg
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X4c dinh nhiet dung trung binh cia san phdm chdy. Ta l4y nhiét do khéi

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

2] 648 - 9946

Vew="2013- 1000 = ! 155 Kl/(kg.K).

S& Boltzman theo (4.25):

Bo =0,9965. 19,677 . 11,55.10'"/(5,7.0,444 . 1711,3 . 2286%) = 0,438
Nhiét do cdc khéi & diu ra budng dét theo (4.28):
T”; = 2286/[1 + 0,48(0,906/0,438)*] = 1292 K;
97 =1292-273 =1019"C,
Gid trt Vc,, khéng cdn tinh chinh xdc lai vi sy chénh léch dudgi 50°C.
2.2. D6i v6i cdc phuong dn khiéc, ty s6 a/b; tinh todn duge dua vao bang 4.8.

Bing 4.8.
. Ty s8 cac canh
Dai luong
a-r/b'p =2 ﬂ‘r/br =1

Entanpi cita khéi & nhiét d6 9, = 2013°C, kJ/kg 21648 21648
Nhiét d6 khéi & ddu ra budng déu (ldy so bg), °C 1090 1130
Entanpi khéi & ddu ra budng dét, kl/kg 10949 11394
Nhiét dung trung binh cha c4c san phdm chdy, kJ/(kg.K)| 11,59 11,61
Sé Boltzman 0,538 0.643
Nhiét d¢ tinh todn ciia khéi & ddu ra budng dét, °C 1088 1147

Do 44, khi giam hé s6 hinh dang .
cua budng dét F/Vy tr 0,644 (61 ] l
0.441 van duy tri kha nang b‘uc xa Cl:la 18000 37960
moi trudng budng d6t &£, nhiét do clia l
san phim chdy tang tr 1019 1t6i S S .
1147°C. b3 = |

Vi du 4.15. Lo hoi clia khéi ning !
Iuong 800 MW deét th@ nau.Berezovxkl vg;_ 9000 |-
(phu lyc, bang P1, nhién liéu s6 14). 3 \{& |/ y

Céc kich thudce co ban clia buéng dét
theo hinh 4.4: V; = 34760 m’; Fq =
7092 m* hy = 61,9 m, by = 18,0 m; a;
=31,96 m.
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Nhiét d6 khéi sau budng dét 8”; thay d6i nhu the ndo khi dat gian hdp thuy
ca hai mit theo toan bg chiéu cao buéng dét.

Khi ti€n hanh céc tinh toin 14y B, = 126,6 kg/s. He s6 du khong khi sau
buéng d6t o = 1,20, nhiét d¢ chiy doan nhiét 1850°C. Khong c6 tdi tudn hoan
khéi, thong s§ phan b6 nhiét d6 theo chiéu cao budng d6t M = 0,486, hé s6 biic
xa cua budng d6t ¢ phuong in ddu e; = 0,906; hé s6 hiéu qua nhiét trung binh
clla cdc gian 6ng y,, = 0,446; hé s6 giit nhiét ¢ = 0,998.

Bai gidi: 1. Ta xac dinh nhiét d6 khéi sau buéng d6t & phuong 4n ddu.

a) Nhiét dung trung binh clia san phdm chdy trong budng dét. Tir phu luc
(bang P3) ta tim dugc entanpi ctia khéi H,, (kJ/kg) & a = 1,20 d6i véi nhiét 46
yéu cdu trong budng dét.

Nhiétd6¢ 9,,°C 1000 1200 1400 1600 1800 2000
H da=120 9154 11214 13321 15466 17641 19837

Entanpi cda sdn phdm chdy (& nhiét d6 doan nhiét 9, = 1850°C),
H, = 18190 kJ/kg. Ta 18y nhiét d6 khéi sau bubng dét 1080°C, & nhiét do nay ta
c6 H"”r = 9978 kl/kg, khi d6:
_ 8190-9978
" 1850 — 1080

b) Nhiet do khéi & ddu ra budng d6t & phuong 4n 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 /0,78 1)™%) = 1370K
§”;:=1370-273 = 1097°C va H"7 = 10135 kJ/kg

2. X4c dinh nhiét d6 khéi sau buéng d6t & phuong 4n cé dat gian hap thy
hai mat.

= 10,665 kJ/(kg.K)

Cib

a) Bé mit cdc tudng budng d6t ting lén do gian 6ng ¢6 hai mat hap thu nhiét:
Fu =[18,0.560+(180+9,0).0,5.59].2=2175m?
TFer = 7092 +2175,0 = 9267 m’
b) Bé day 16p biic xa hiéu qua cia budng dét:
s =3,6.34760/9267 = 13,5m
¢) Heé s6 hiéu qua trung binh clia cdc tuong v,
W = Yer — 0,05 = 0,45 — 0,05 = 0,40
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Wb - he s6 hiéu qua nhiét cla gian 6ng nhan nhiét hai phia
Wer - hé 56 hiéu qua nhiét trung binh buéng dét (cho & d4u bai)
_ 0,446x7092 + 0,40x 2175

Do dé:  wy, = 9367 = 0,435

d) He s6 bitc xa cia budng dét. Tuong tng véi 4.1, & nhiét d6 khéi sau
budng dé&t 1000°C ¢b er = 0,942.

¢) Nhiét dung trung binh cia sin phdm chdy. Ta ldy 9”7 = 1000°C, khi d6
H”, = 9154 kJ/kg:
18 190 - 9154
Ve = 1850 - 1000 = 10,63 kJ/(kg.K)
f) Nhiét d6 khéi sau budng dét khi c6 gian 6ng ¢6 hai mat hap thy nhiér. S6
Boltzman Bo = 0,611;
T3 = 2123/[1 + 0,486 (0,942/0,611)°¢] = 1302K;
97; = 1320 -273 = 1029°C va H”; = 9419,5 kJ/kg.
Do @6 khi b6 tri trong budng 46t mot gidn 8ng c6 hai mac hdp thu nhiét s&
1am giam nhiét d6 san phdm chdy san buéng dét t&i 68°C, con lugng nhiét hap

\ . 21648 - 9419,
thu cia né tang t6i 5 g4a™ 1013:;; = 1,06 1dn.

Vi du 4.16. Nhiét d6 san phdm chdy trong ti€t dién buéng dét, & vi tri dua
khdi tdi tudn hoan vio phén phia trén cia né cdn 12 bao nhieu dé khir = 0,2 &
d4u ra budng d6t dam bao nhiét do da cho §”;?

Khi tinh todn 14y nhién liéu 1a than d4 qua sang vung Donhexki (phu luc,
bang P1, nhién liéu s& 2) nhiét d6 tinh todn cila cdc sin phim chdy & tam cira ra
buéng d6t 1a 1100°C, he s6 du khong khi & ddu ra buéng dét trude dinh vao clia
tai tudn hoan khéi a; = 1,20, sin phdm chdy trich cho tdj tudn hoan Ify sau bo
ham nudc & heé s6 du khong khi o, = 1,20 va nhiét 46 9,, = 400°C.

D¢ giai bai todn, 14y entanpi clia khéi H, (kJ/kg) & cdc nhiét 46 gin véi 87y
va 8,

H,0 ¢ =120 vakhong cé tdi tudn hodn 1000 1200 1400 1600 1800 2000
H,da=1,20vacétditudn hoanr=0,20 9154 11214 13321 15466 17641 19837

Bai gidi: 1. X4c dinh entanpi clia sin phdm chdy trudc khi trén vdi khéi téi
tudn hoan. Theo quy luat hoa tron:

Hr + r‘anx = Ht.cm
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Tir biéu thitc nay ta c6:
H,=H,.n - tH,

Sir dung cédc gia tri entanpi theo bang & 1100°C va a; = 1,20 ¢6 k€ dén tai
tudn hoan la 0,2 H,,, = 0,5 (10266 + 12566) = 11416 kJ/kg; entanpi cita khéi
tdi tudn hoan H,,, = 3174 kJ/kg. Theo cdc gi4 tri H, ., va H,,, thu dugc ta tim
duoc entanpi ctia san phdm chdy trudce khi hoa tron:

H,=11416 -0,20. 3174 = 10781 kJ/kg

2. Xac dinh nhiét do san phdm chdy, trudc hoa tron vdi khéi tdi tudn hoan:

10 781 - 10 472 o
$,=1200 + 12 434 - 10 4720 (1400 —1200) = 1231°C

Do d6, viéc dua khéi tdi tudn hoan véi lugng 20% cho phép gidm nhiét do
chung cta khéi t6i 131°C. Tuy nhién cdn nhé ring su hén hop hoan todn cia
khéi tdi tudn hoan véi cdc san phdm chdy 1a phitc tap v& mit két cdu, vi vay khéi
t4i twin hoan duoc dwa vao truée tiét dién ra & phia dudi cia gidn 6ng kifu
manh. Khi d6 hiéu qua 1am viéc cia cdc gian 6ng cha phdn trén cia buéng dét
x4u di chiit it, vi vay su thay d6i thuc cha nhiét d6 cic sin phdm chidy nhé hon.

Vi du 4.17. Chiéu cao va thé tich clia buéng d6t cé thé giam di bao nhiéu,
néu & phin trén clia né cé tdi wdan hoan khéi r = 0,15, & nhiét d6 khéi & cilra
trich 8, = 380°C va hé s6 du khéng khi o, = 1,20. D& tinh todn 14y budng
dét cia 1d hoi E-500-13,8 (D = 138,9 kg/s, t ., = 560°C), d6t than d4 qua sing
(phu luc, bang P1, nhién liéu s8 2), c6 cdc dic tinh sau: dién tich clia cdc tudng
Fer = 1301,6 m?, he s6 giff nhiét ¢ = 0,9965, hé s6 hiéun qui nhiét trung binh cha
cdc gian 6ng y,, = 0,444; hé s6 bic xa cia bubdng dét e = 0,960; thong s6 phan
b6 nhiét d¢ theo chidu cao cla budng d6t M = 0,48; tiéu hao nhién lieu 19,677
kg/s, nhiét do6 chay doan nhiét (& hé s6 du khong khi ar = 1,20) §, = 1958°C;
nhiét d6 ciia khéi sau budag dét 8”; = 1102°C, nhi¢t dung trung binh cilta san
phadm chdy Vc,, = 11,604 kJ/(kg.K); thé tich budng d&t V; = 2550 m’, d6 s4u
budng dét by = 8,64 m, bé rong theo tudng trudc a; = 16,08 m.

Bai gigi: Str dung cdc s& lieu clia bang P3 (phu lyc) d6i v6i nhién lieu da
cho, ta c6 cdc gid tri ban ddu sau day cua entanpi khéi H,, kJ/kg.

S, °C 200 | 400 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000
Hoa=120var=0 1796 | 3690 | 9946 | 12174 | 14452 [ 16765 | 19109 | 21426
Hoa=120var=015| - - 11437 | 16619 - - - -
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1. Xdc dinh nhiét do khéi sau buéng d6t & phuong én ddu. S6 Boltzman:
Bo = 0,9965 . 19,677 . 11,604.10'/(5,7 . 0,444 . 1301,6 . 2231%) = 0,622;
nhiét 46 khé6i & ddu ra budng d6t:
= 2231/[1 + 0,48 (0,960/0,622)*¢] = 1375 K (1102°C)
2. Xéc dinh entanpi cha sin phdm chdy sau budng d6t & ar = 1,2 va ¢6 tdi
tudn hoan 0,15 vin dam bio 9”; = 1102°C:

14000 - 11 437
H,, = 11437 + — 05— 1506~ (1102 - 1000) = 12744 ki/kg

3. X4c dinh entanpi coa khéi tdi tudn hoan:
H, ,x = 1796 + % (380 - 200) = 3510 kJ/kg
4. Xéc dinh entanpi cia sian phdm chdy truéc khi tron véi dong Khéi tai
tudn hoan:
H, = H, ., - r.H,,, = 12744 - 0,15 . 3501 = 12219 kl/kg
Qo =120 gia tri H, tuong mg nhiet 46 san phdm chdy sau budng dét:
12219 -12174

97 =1200 + ————————— (1400 - 1200) = 1204°C
14452 -12174

5. Xac dinh bé mat cdn thi€t cia tudmg bubng d6t dé dim bao nhiet d6 8¢
= 1204°C. Trudc tién xdc dinh nhiét hiru ich trong budng d6t Q, tuong \ing vdi
nhiét 46 chdy doan nhiét 8, = 1958°Cva a; = 1,2:

21 476 - 19 109
Q = 19109 + “5500 ~ 1800~ (1958 — 1800) = 20979 kl/kg

Nhiét hap thu bifc xa clia budng dét:
Q=(Q-H"p) 0 =(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
1 (2231
3 2827 1] =936 m?
J0,482[1477 ] "

Kiém tra c4c gid tri thu duge:
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. X4c dinh sy thay déi chiéu cao va thé tich buéng dét:

84



_ AP 13016-936 _ .
2(dp +bg)  2(16,08+8,64)

Su thay déi thé tich bubng d6t AV = azbrAhy = 16,08 . 8,64. 7,1 = 986 m’,

he

BAI TAP

Bai 4.13. Hiy xdc dinh hé s6 hinh dang budng d6t thay d6i bao nhiéu khi
ting cong sudt clia cdc 16 hoi. Cic vi du 13 bubng d6t 16 hoi d6t mazut va khi
E-500-13,8 GM (D = 138,9 kg/s, t_ . = 560°C), E-670-13,8 GM (D = 186,1 kg/s;
toan = 545/545°C); PP-1000-25GM (D = 277,8 kg/s, tq, = 545/545°C). Khi giai
bai todn 4y cdc s6 hiéu ban ddu sau: d6i véi 10 hoi E-500-13,8 — hinh dang
budng dét theo hinh 4.5; d6i véi 1 hoi E-670-13,8 GM theo hinh 4.1; d6i vé&i 1o
hoi ITI1- 1000-25GM theo hinh 4.6,

Bai 4.14. B& mat cdc tudmg clia buéng d6t hinh lang tru thay d6i nhu the
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. & phuong 4n ddu budng dét c6 thé tich V;
= 2750 m®, bé mat hap thu bifc xa clia cdc gidn 6ng Fi; = 1388 m*. Ty 56 Fy/V;
thay déi nhir thé nao?.
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Hinh 4.5. Budng dét 1 hoi E-500-13,8GM.

85



7] [ B [ A
of 7 2740
5 -
ra 7700\ '
S| |2930% [ 2500 ]\ 1| 590 R
LY I | 4 g
3| 3 .
- x ST
St 4 —
r ELE 2 \X] 231
TI777?7, Ct ) g
340 N[& S
~ B+ M
2400, L Y
8470x 163301 %, 1
- - 3
=) i‘ [
g S
QA |} ~
1
> 5500
my ¥ vy

1

Hinh 4.6. So 46 budng dét 13 hoi I1I1-1000-25,0GM
¢ cdc gian 6ng ki€u manh & d4u ra bubdng d6t.

Bai 4.15. Chiéu cao bubng dét thay déi nhu th€ nao so véi vi du 4.16, néu
trong né theo doc toan boé chiéu cao ¢6 mot (phuong 4n 1) va hai (phuong 4n 2)
gian &ng cé hdp thu nhiét hai mat, vin giit nguyén nhiét d6 san phdm chdy san
budng d6t bing 8™ = 1097°C. Céc s6 lieu co bin dé tinh todn 14y theo vi du
4.16. Khi d6 he s6 hinh dang cla budng d6t tang nhu th& nao?

Bai 4.16. Nhiét d6 cdc san phdm chdy sau budng dét thay d6i nhu thé nao
khi c6 tdi tudn hoan khéi & ddu vao phia trén; nhién lieu 12 than Kuznhexki méc
CC (phu luc, bang P1, nhién li¢u s6 6), nhiét d6 ban ddu clia khéi sau budng dot
9" = 1200°C. He s6 du khong khi sau budng d6t a = 1,20, khéi duge trich &
hé s6 du khong khi 1,2 va nhiét d6 350°C. Tinh d6 gidm nhiét do khéi khi ti
tudn hoan 5; 10 va 15% va dua ra quan hé giffa su giam nhiét d6 t6i 1% téi tudn
hoan khéi.

Bai 4.17. Trudng nhiét do cla tiét dién cira ra budng dét ¢6 dé khong dong
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déu 16n, quy udc phan ra 1am siu viing theo bé rong mat trude cira ra budng dét
c6 nhiet do tuong ung 1150, 1200, 1250, 1200, 1150°C, & trong cAc viing nly
nhiét d4 khéi coi nhurr déng déu. Lugng tdi tudn hoan 14 bao nhieu c4n dua vao
méi ving d€ 1am can biing nhitt d¢ khéi & mirc 1150°C? 14y nhién liéu 1a than
Nheriungunxki mdc CC (phu luc, bang P1, nhién liéu s& 16); he s& du khéng khi
san buéng dét va vi tri trich a,., = oy = 1,20. Nhiét d6 khéi tai tudn hoan
400°C. Hay x4c dinh luong trung binh cba tdi tudn hoan sin phdm chdy vao
phén trén ctia budng dét.

Bai 4.18. Hay xdc dinh céc kich thuée phi bi clia budng d6t & cac phuong
dn két c4u khic nhau va sir dung tdi tudn hoan khéi cdc khi khi dam bao nhiét
d6 cha cic san phdm chdy sau bubng d6t 1088°C. Cic phuong 4n tinh to4n:

1. Trong buéng d6t chi ¢6 cic gian ng trén tudng.

2. Trong budng dét ¢b cdc gian 6ng tudng va mot gian 6ng hdp thy hai mat
theo toan bo chiéu cao.

3. Trong buéng dét c6 cac gian 6ng va ¢6 tdi tudn hoan khéi vao phdn trén
theo lugng 10%. K&t cdu budng d6t 14y theo vi du 4.15 theo phuong 4n ¢é ty s6
cdc canh ap/br = 2, cdc so lieu d€ tinh toan ciing 14y theo vi du 4.15. Khéi tdi
tudn hodn ¢6 oy, = 1,20 va nhiét d6 400°C.

Bai 4.19. D&i v6i 10 hoi c6 ning suft hoi 138,9 kg/s. Hay xac dinh d6 tang
thé€ tich budng dét 16n hon so véi thé tich cdn thi&t t6i thidu theo cdc diéu kién
chay kiét khi ¢6 cdc gian ong trén tudong (phuong dn 1) va khi cé gian 6ng trén
tudng vd moét gidn 6ng hdp thu hai mat dit & toan bd chidu cao budng dot
(phuong n 2). Cic diéu kién bai todn 14y theo vi du 4.14, bé rong bubng dét
16,08 m, chiéu sau 8,64 m, bé mit tuong bén 198 m?, Fep = 1301,6 m?, Ung suat
nhiét cho phép ciia thé tich budng dét q, = 162,8 MW/m®.

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

Nhiét lugng do cdc bé mat d6t birc xa bé tri trong budng dét hip thu dwogc
xdc dinh trén co s tinh todn budng dét theo viing hoac qua tinh todn nhiét toan
bd budng dot.

Khi st dung cdc két qua tinh toin d3 biét dé xdc dinh nhiét hdp thu clia bé
mat bic xa Q,, (kJ/kg), cin sir dung céng thic:

Qp.n =q, Fl.p.n /Bp (433)
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Néu bé mat nhan nhiét bing bic xa duge dat khong & mot ving ma & mot
vai viing thi (4.33) c6 dang:
- q'lFlpn + qTF]pn

B, B,

Qo (4.34)
& day cic chi s& (") va (" ) 12 cha cdc vang, ¢6 b6 tri bé mat nhan nhiét bic xa.
Cudng d¢ ddong nhiét hap thu q,, kW/m?, dugc x4c dinh dé6i véi ting ving,
c6 tinh d&€n hé s6 hi¢u qua nhiét clia bé mat bie xa & ving d6 y,, hé s6 bic xa
cia méi truong khi trong viing dé £ va nhiét do trung binh clia khéi § viing dé
T, K theo cong thirc:
q = 5,67.10" y.eT4, (4.35)

N&u biét nhiét hdp thu cia ving Qg kJ/kg, thi lugng nhiét hip thu cla bé

mit nhan nhiét bic xa & viing d6 cé thé tim duge tix biéu thirc:
Qp.n =Qp Ner - Fp.l Wp.n/EFW (4.36)

0 day ner - hé s6 phan b6 nhiét hap thu gira céc tudng ciia budng dét theo chu
vi clia n6, dugc chon nhu sau: Khi b6 tri cdc voi d6t mét diy trén tudng phia sau
cita budng d6t ner, = 1,1, d6i véi tudng trube ner, = 0,9; d6i véi cac tudng bén
va § cédc truong hop khdc e = 1,0

Khi sir dung s& liéu ciia tinh todn nhiét toan bo bubdng d6t thi cdc dic tinh
nhiét dugc coi nhu 13 di biét truée dong nhiét hap thu trung binh q, (kW/m?) va
suat hdp thy nhiét clia gian 6ng bubng dét Q, (kI/kg).

Khi d6, véi bé mat nhan nhiét bing biic Xxa ma ta quan tam, cudng d6 hip
thu nhiét ciia n6 c6 thé tinh tlr biéu thitc:

Qpn = QiaNcrWpnlp o/ WeFcr (4.37)
& day nj - he s6 hip thu nhiét khong déu theo chiéu cao bubng 46t (hinh P3 &
phu luc); Fer - toiin bo bé mat cdc tudng bubng dét, m?,

Khi thuc hién tinh todn d6i véi 14t ca cdc bé mit hap thu bitc xa clia bubng
dét, cdn tuan theo diéu kién:

EQpﬂ =Q-

Vi du 4.18. Trong buéng dét |d hoi E-500-13,8 GM (p = 13,8 MPa, t,,, =
560°C) c6 bo qua nhiét bic xa (PIIIT), dugc ché tao ta 6 tdm hinh U - ndm
ngang (theo mot trén cdc tudong bén & by = 7,68 m va theo hai trén céc tuong
trudc va tueong sau a; = 13,52 m), duoc dit phia trén céc gidn sinh hoi dat ding.
Cic panel c6 30 6ng ¢36 X 5 mm va véi buéc s = 40 mm (bé rong tdm 1160
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mm). Cuding d6 ddng nhiét trong viing nay q, = 157,6 kW/m2. Muc dat ben dudi
clia cdc panel so v6i ddy buéng d6t 11,5 m.

Hay xdc dinh lugng nhiét hip thu cia bé qui nhiét bitc xa tang lén bao
nhiéu 14n néu dich chuyén né xuéng dudi 4,0 m téi ving cé dong nhiet q°, =
2357 kW/m’. B, = 9,25 kg/s.

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

Fi,n=1,160.2.7,68.098+1,160.2.13,52.0,98 .2 =96,4 m’

2. Xac dinh nhi¢t hap thu ciia bo qué nhiét bic xa & phuong 4n ddu:

_ 157,6%96,4

= = 1642 K]
& 9.25 kg

3. Nhu vay khi dich chuyén bo quéd nhiét biic xa PIIT1 xuéng duéi 4,0 m,
trong truong hop nay PIII duge dat & ving ma & d6 q,, = 235,7 kW/m?. Khi dé:
® »=235,7.96,4/9,25 = 2456 kl/kg
Do d6, véi su dich chuyén bd qud nhiét bic xa PITIT xuéng dudi lugng
nhiét hap thu ting d6t bién.

BAI TAP

Bai 4.20. Lugng nhiét hap thu cia bo quid nhiét birc xa trong vi du 4.19
thay d8i thé nao, ché tao tr hai 6ng c6 hinh U kép dudng kinh ¢42 mm, bubec 45
mm, ban kinh uén bén trong 105 mm, c6 tit ca 20 6ng . B8 tri moét tAm trong
viing II, tdm thir hai trong viing III theo todn bd chu vi budng dét, cic dong
nhiét trong cic ving 14y theo vi du 4.19: q,, = 235.7 va q;, = 157,6 kW/m™.

Bai 4.21. D6i vét cc diéu kién & vi du 4.21, x4c dinh nhiét hdp thu cla
tdm chéin budng d6t khi d6t khi tu nhién (phu luc, bang P2, nhién liéu s6 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 KHf OXIT NITG TAO THANH

Trong cdc budng dét cha cic 15 hoi, khi nhién liéu bj d6t chdy sé tao thanh
céc oxit nite NO va dioxit nitg NO,, ngoai ra & dau ra 6ng khéi cé oxit NO vao
khoing 95% clia tdng cac oxit NO, = NO + NO,. Oxy hoi NO thanh NO, xiy ra
trong moi trudong & qud trinh phan b6 ngon lira khéi bai ¢é oxy ty do (ozon) cla
khéng khi. Bdi vay phdt thai cdc oxit nito theo kh6i lugng tir cic 16 hoi duoe
tinh todn theo NO,. Trong cdc khéi clia nha mdy dién ndéng dé cia ching
thudng bing 0,2 = 1,2 g/m’.

Cic oxit nitd tao thanh khi chdy nhién liéu & tam ngon Iita bing ba cdch ¢é
thé:

Cic oxit nitd nhién liéu tao thanh & méi truong khéi 800 + 2100K do nito
c6 trong nhién lieu (NP);

Céc oxit nitg nhiét duge tao thanh & cdc nhiét do cao clia ngon hira (16n hon
1600K) do oxy hod4 nito khong khi. '

Cdc oxit nito nhanh do khi ti€p xiic cidc hgp chit hydrocacbon trung gian
cla nhién lieu (khi d6t chdy khi va mazut) véi nito ciia khong khi di vao voi dét
& viing chdy d4u clha ngon lira ¢ nhi¢t d6 cao hon 1000K.

Theo hudng dan & muc 5.1.1 va 5.1.2, ta xdc dinh cdc oxit nito tao thanh

khi dét nhién liéu rdn va mazut. Tinh todn cdc oxit nito khi d6t khi tu nhién dua
ra trong muc 5.1.3.

5.1.1. Su tao thanh cac oxit nito
Cic dac tinh quyét dinh su tao thanh cac oxit nito nhiét 1a nhiét dé cuc dai
cia ngon lira Ty va khoang nhiét d6 phan tng AT,, gid tri tinh todn T, phu
thuoc vao nhiét do chdy doan nhiét quy uée & vung chdy T°,:
T’. - Q:I'
Vic, +1.016(a, -1)Vicy

+273 (5.1)
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d day Q', = Q°%.10" + Q,, + Q, - nhiét lvong toa ra trong vung chdy, kJ/kg; Q% -
nhiét tri chdy, MJ/kg; ¢,, ¢g - cdc nhiét dung ctia khéi va khéng khi & nhiét do
chdy doan nhiet, kI/(m*.K); a, - he s6 du khéng khi trong viing chdy: khi ¢6 lot
khéng khi vao budng dét Ac ta 4y nhu sau: o, = o — 0,5A0;, d6i vé6i cic 1o
hoi kin khéi o, = aq.

Hiéu qua cua tdi tudn hoan khéi t6i mitc nhiét d6 dugc xét dén khi tinh
nhiét d6 cuc dai clia ngon lira.

Nhiét dung trung binh cdc san phdm chdy va khéng khi dugc xic dinh theo
cdc cong thiic:

Khi dét nhién liéu rdn:

¢, = (1,59 + 0,004 W") + 0,14k,; (5.2a)
Khi dét khi tir nhién:

¢, =1,57+0,134k,; (5.2b)
Khi d6t mazut:

c, = 1,58 +0,122k,; (5.2¢)

& day: W" = W'/Q",, - 46 4m quy din cia nhién liéu, % kg/MJ;
k, = (1, — 1200)/1000 - he s& nhiét d6 ctia su thay d6i nhiét dung;
t, - nhiét 46 doan nhiét dy tinh, °C.
Nhiét dung cda khéng khi & nhiét dé cao:
¢, = 1,46 + 0,092 k,; (5.3)
Nhiét d6 doan nhiét cdn c6 d€ tinh todn c4c nhiét dung dugc tim theo cong
thuc:
D6i v6i nhién liéu rin:

t, = 1800 4 0%y, (5.4a)

<

Do6i véi mazut va khi ty nhién:
1950

t,= —— (1 +0,36.10°Q";) (5.4b)

A

D6 chénh cho phép gitta chon so bé va gid tri the duge (T’, — 273) 14y theo
(5.1) khéng duge vugt quéa 50°C, khi c4n thi&t phai 14y gid triméit,=T’, - 273 va
tinh chinh xdc tai cdc gid tri ¢, va cg.

Nhiét dé cuc dai & viing chdy dugc tim theo cong thiic c6 tinh dén toa nhiét
cho céc gian, mic do chdy kiét ciia nhién liéu va anh hudng clia tii tudn hoan khéi:

Tu=Ba T (1 -y )" (1 - 1r"m
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g day B., - phdn nhien liéu chdy kiét & phdn tir ddu ra vdi d6t so vdi chdy hoan
toan & nhiét d6 cao, cic gid tri B, duge 14y d6i v6i nhién liéu rdn 0,95 + 0,97
(cdc gid tr1 16n hon d6i véi cic nhién lien d& chdy), d6i véi khi wr nhién va
mazut 0,97 + 0,99; y,, - h¢ s6 hiéu qua nhiét clia gian 6ng trong ving tAm ngon
lira (xem bai 4.1). Khi cdn phai trung binh hod d6 hdp thu nhiét cha cdc gian
&ng thi cdn 18y bién trén cua vung chdy & 1,5 m cao hon diy voi dot trén ciing;
r - ti 1& phan tdi tudn hoan khdi trong ving buéng d6t; n - hé s6 tinh dén phuong
phap dua khéi tdi tudn hoan vio budng dét: n = 6,5 - dua vao qua 6ng phun b8
tri duéi cdc voi d6t; n = 5,0 - dua vao qua khe vanh xung quanh voi dét; n = 3,0
- khi trén khéi vai khong khi néng trude khi d6t, hay & ddu vao gilta cdc khe
trung tam va dinh clia vdi dot; m, - hé s tinh d&n loai voi d6t: m, = 1 - 461 véi
cic vdi d6t xody, m, = 0,95(25/wg)°? - d6i véi cdc voi d6t thing, & day wy - t6¢
d6 khong khi ra khoi voi d6t, m/s; m, = 0,985 - d6i véi cdc voi d6t bs tri dudi
d4y budng dot, cdp khong khi xody + théi thing.

Thoi gian ly thuyét dat t6i néng d6 can bang cla oxit nitd NO & nhiét do
phan ing Ty,

t, = 0,024 exp (54290/T), - 23) (5.6)
Thoi gian tinh todn cua phén ing tao thanh oxit nito trong budng dét:
AT, 03
T= [—qfnj T (5.7)
TaT+ | 300

g day AT, - khoang nhiét d6 phin @ng hiru hiéu tao thanh oxit nito, K, phu thuéc
vao gid tri Ty va dugc x4c dinh tir biéu thie:
T4.107°
AT, = M <
0,614+ Ty;.10™

(5.8)

B Qp
a, b,
IT1 = 2a; + 2b, - chu vi tinh todn cdc tudng cha buéng d6t hinh lang try, m (khi
c6 gian 6ng hap thu hai mat thi bé rong cla né tang gap hai);

T”; - nhiét do tuyeét d6i clia khéi & ddn ra buéng dét, K, 14y tir tinh todn nhiét
cta 1d hoi.

qr = - ing suat nhiét trung binh ti€t dién budng d6t MW/m?;

T - thoi gian luu lai cda khdi trong bubng dét, s:
_ 273E
q,T.vla, (1+71)

(5.9)

1un
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B.Q%
0day q.= \?H {tng sudt nhiét thé tich budng d6t, MW/m®,
T

0,25
T, =0,84[(TM )+ (T}ﬂ - nhiét d¢ tinh todn trung binh clia khéi trong thé

tich budng dét, K; v”, - thé tich quy déi cia khéi & @ = 1, m*/MJ; trong cic tinh
todn luu y vai than antraxit va bin antraxit v”, = 0,273 m*/MJ, d6i véi cdc nhién
liéu rdn con lai v”, = 0,278 + 0,001 W"; d6i véi mazut 0,281 m*/MJ, d6i vdi khi
tu nhién 0,3 m*/MJ; £ - he s6 dién ddy ti€t dién budng d6t bdi dong khoi di len
tly cdc voi dét xody d6t nhau § = 0,8, cling nhu vay khi b trf & tudng trude § =
0,75, khi bd tri tiép tuyén cac voi d6t thing dong & = 0,70, d6i véi cic vdi md
dét b6 i 6 ddy bubng dot € = 0,90.
Néng do oxit nite tao thanh do phan tng nhiét trong viing tdm clia vdi dét,
tinh déi theo dioxit nito NO,™, g/m?, duoc xic dinh theo cong thic:
NO,™ =7,03.10° COZO‘S exp (-10860/Ty,) {L (5.10)
0
& day C,, - néng do oxy con lai (du) trong ving phan ung (kg/m*), dugc xdc
dinh theo céng thic:
_ 021VRl(a, - D +1(ty —a)lpo,
t VO + (@, -DHVEI +1)
d day a,, - hé s6 du khong khi trong khéi tdi tudn hoan.
Po, = 1,428 kg/m* - 1y kh6i cila oxy & 4p sudt khi quyén. Trong céc truong
hop gi4 tri o, — 1 1a nhd hon 0,02 ta quy udc 18y né khoéng déi va bang 0,02.

(5.11)

5.1.2. Néng d6 cac oxit nhién liéu va cac oxit nite nhanh. Néng do téng
cua cac oxit nito trong khai

Sy tao thanh dang nay cla cdc oxit nito Xy ra trong dai nhiét d¢ 800 +
2100K va cudng d6 16n nhdt cé trong viing 1850K. Lugng cic oxit nito nhién
lieu NO", xuat hién trong ving niy phu thuéc nhiéu vao hé s& du khéng khi (&
mitc dé 2), phu thuge khong manh vao nhié¢t d6 (c6 ham s§ mi 0,33) va ham
lugng nito c6 trong nhién liéu NP.

Céc cong thiic tinh todn d6i vdi hai viing nhiét do cé dang sau:

- & céc gif tri nhiét 46 2100 > Ty, 2 1850K:

2 0,33
NO", = (0,40 - 0,IN")NP @ +r ) 12100 Ty (5.12)
1+r 125
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- & c4c gid tri nhiet do 1850 > T,, > 800K:
2 033
NO", = 1,25 (0,40 - O,IN")N"[olc 1) [ Tm —800 (5.13)
l+r 1000

Cic cong thic (5.12) va (5.13) duogce tinh déng thai téi tinh todn tao thinh
cdc oxit nito nhanh.

Ndng do téng cyc dai clia cdc oxit nito & tai dinh mitc clia 15 hoi bang:

NO,’ =NO,™ + NO," (5.14)
o) phu tai giam t8ng hugng céc NO, duoc x4c dinh theo céng thifc:
NO, = NO,"” (D/Dy.) + NO,*(D/D,,.)** (5.15)

0 day D/Dy,, - ty s6 phu tii tinh todn cla 13 hoi so véi dinh mirc.

Khi chuyén sang d6t nhién liéu hai cap (khong d6t theo ding ty luong),
tinh todn nhiét d6 cyc dai cha ngon llra Ty theo cong thic (5.5) d6i véi ving
chdy thir nhat (bén dudi) cla nhién lieu. He s§ du khong khi trong cdc vdi dét
cua viing ddu dugc xac dinh theo phan b8 da cho cia c4p khong khi theo cic
viing va phan b6 tuong ving cha nhién liéu va dugc x4c dinh theo cong thic:

o = 2170387 Py (5.16)
B,
& day B, - phdn khong khi di vio cp d6t thit hai cda qud trinh chdy; B, = B,/B
- phén nhién liéu di vao ving thit nhat. Khi t6n tai cic vodi d6t cdp 3, c6 xét dén
hi¢u sudt cia xyclon B—, = 0,88 + 0,94. He s8 du khong khi trong cic voi dét
cua ving chdy thif hai:
o”, =B, + 0,5A0; (5.17)

Phin nhién li¢u chidy & ving chdy d4u (ving du6i) duge xdc dinh bing
luong khong khi twong d6i & ving thif nhit, ¢6 tinh dén mic d6 chdy khong
hoin toan:

B’ = 0,95¢a (5.18)

Viéc tinh todn nhiét d6é Ty, ti€n hanh theo (5.5) d6i véi gia tri B°,,. Nhiet do

chdy doan nhiét dugc xdc dinh theo (5.1) véi hé s6 du khong khi & d4u ra viing

chdy bén trén, cé nghia theo o, = a; — 0,5Aay khéng phu thudce vao viée 6 chic

chdy theo c8p. Cic trudng hgp con lai tinh toan trang vdi tinh todn duoc dua ra
d trén.

5.1.3. C4c dic diém tinh toian NO, tao thanh khi d6t ch4y khi tu nhién

Viéc d6t khi tu nhién dac trung bdi qué trinh xay-ra phan ting chdy nhanh
hon, do d6 ving chdy hitu hiéu ngén lai v nhiét d¢ cuc dai ting. Vi vay trong
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nhién trudng hop (& cdc diéu kién khdc nhu nhau) néng dé oxit nito thu dugc
cao hon mot chiit so véi khi d6t chdy mazut (gin nhu NO,* = 1,3NO,™™), Do
trong khi{ tyr nhien khong t6n tai ni to nhién liéu, ndm trong c4c géc phan ing,
nhung khi xuit hién cdc hgp ch4t khi d6t khi chi ¢é thé€ tao ra c4c oxit nito titc
thi NO,°.

Khi tinh oxit nito nhiét, cdn xudt phéat tir phuong phép duge dwa ra & muc
5.1.1. Tinh toin nhiét d6 cuc dai dugc ti€n hanh theo (5.5), nhung dé tinh todn
t6c d6 phdn 1ing chdy cao ta dua vao hiéu chinh va nhiét d6 tinh toin lay:

Tyw=1017Ty (5.19)

& day Ty, — nhiét do cie dai theo (5.5), K.

Viéc tinh todn cdc oXit nito nhanh thuc hién theo céng thic:

2 0,33
NO,% = 0,1| = ”W Ty —800 (5.20)
1+r ) |~ 1000

Do kha nang phan ing cao clia nhién liéu khi, viéc tdi tudn hoan khéi r
khéng tinh dén trong céng thife (5.5) khi dua khéi qua cdc khe. Néng do t6ng
cla céc oxit nitd bing:

NO,’ = NO,™ + NO,° (5.21)

Vi du 5.1. Hiy xé4c dinh lugng cdc oxit nito tir 15 hoi III1-1000-25-545 K

(TTIM1-312A), khi d6t than Donxnhex thai xi 1ong va khi tr nhi¢n. Khi tinh todn
ta 14y céc s6 lieu ban ddu sau:

Than Donxnhex Khi tu nhién

Nhiét luong chiy Q*, =20,47 MJ/kg Q°=37,3 MJ/kg
Nhiet d6 khong khi 384°C 370°C
Luong ti tudn hoan khéi - 0,1

He s6 du khong khi & ddu ra tir budng dét 1,15 1,10

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

Nhiét dg cdc khi & d4u ra tir buéng d6t 1190°C 1210°C

Ung sudt nhiét ciia tiét dién q; = 4,86 MW/m*
Chu vi coa buéng dét [MM=519m
D¢ lot khong khi lanh vao buéng dét Aor=0,1

Bai gidi: Theo s6 liéu ban ddu, tir bang P! va bang P2 cia phu lyc ta tim
dugc: d6i véi nhién liéw rin VO, = 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 nhién lieu rin Q,5 = 0,95 . 3030,7 = 2879 kJ/kg, khi d6 lay dé lot
khong khi lanh trong hé thdng ché€ bién bot than Aap = 0,1, khi d6 he s6 du
khong khi néng bang a,5=1,15-0,1 - 0,1 = 0,95,

P6i véi khi tr nhien Q,, = 1,0 . 4992 kJ/m®; nhiét vat 1y clia nhién liéu
khéng tinh d&n do qua nhod.

2. Tinh todn cac oxit nito khi d6t than Donxnhex. Nhiét 46 chdy doan nhiét
tinh theo:

'r=20,47.10% + 2879 = 23349 kJ/kg

180
L=y ? (1 +0,2335) =2018°C

Do d6:

Nhiét dung ctia khéi va khéng khi véi:
k, = (2018 — 12000/1000 = 0,818; d6 4m cia nhién litu W® = 8% va quy
déi W™ = 8/20,47 = 0,39; khi d6:
¢, = (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 46 doan nhiét tinh todn:
. 23349
' 6,28x1,706 +1,016(1,1 —1)5,83x 1,535

Nhiét do cyc dai trong vang chdy dugc 14y d B., = 0,965, bai vi bubng d6t
thai xi 16ng, céc gian 6ng cla budng dét trong ving chdy & d6 cao 5,5 m duge
boc phu. Hiéu qua nhiét trung binh cia viing duge x4c dinh theo muc 4.1.9. He
s6 bim b4n quy udc cla phdn gian 6ng bi boc phi:

1230 ‘
§¢ = 0,53 - 0,25 1000 = 0,22,

_ 0,22 x285,5 +149,6(0,2 + 0,45)
2855+2x149,6
Ty = 0,965 . 2283(1 - 0,273)*** = 2030K;
Khoang nhiét d6 cha phan Ung tao thanh cic oxit nito:
2 10-5
= 2030-.10 =649s:
0,614 + 0,0203

+273 =2010 + 273 = 2283K

=0,273

&r

Thai gian tinh todn phan @ng trong budng d6t:
_ 272%08 _
0,155x1816x0,1784x1,15

23s;

rluu
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Nhiét do trung binh cta khéi trong budng dét:

T, = 0,8 (2030* + 1463%)"* = 1810K

Khi d¢:
64.9 486x51,9\"

T = 2283 - 1463 [T} 2.3=0.1645
Thoi gian 1y thuyét dat cia can bing

T, = 0,024 exp (54 290/2030 - 23) = 1,01 s
Néng d6 cdc oxit nito nhigt:
021x583%x0,1x1,428

6,284 0,1x5,83

Co, = = 0,025 kg/m*

NO,™ = 7030 . 0,025 exp(-10 860/203O)g"1é4— = 0,84 g/m’

1,01

Cic oxit nito nhién liéu va nhanh theo lugng nito c6 trong nhién lieu N* = 1%;

NO,"'=(0,40-0,1 x 1) 1 (1,1)? [@MQ
125
Téng lugng céc oxit nita khi thai xi 1éng:
NO,” = 0,84 + 0,30 = 1,14 g/m’
3. Tinh todn lugng phét thai oxit nito khi d&t khi tu nhién,
Nhiét d6 chdy doan nhiét ¢6 thé bd qua t4i tusn hoan:
Q’, =37,3.10° + 4992 = 42292 kJ/m*

a.=11-05.0,1=1,05;

1950
L="105 (1 +0,36.0,423) =2135°C

Nhiét dung cia 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 6 doan nhiét tinh todn:
T = 42292
Y 11,6 % 1,695 + 1,016 (1,05 ~ 1)9,96 x 1,546

= 2420K.

+273 =2147 + 273

0,33
j = 0,30 g/m®
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Nhiét d6 cuc dai trong vung chdy theo (5.5): Khi d6t khi tu nhién c6 xay ra
chdy mot phin nao dé ciha I6p trit tudng, ta 14y hieu qua nhiét clia tudng trong
vang trdt y,, = 0,3, khi d6 hiéu qua nhiét tinh to4n cia viing chiy:

_ 0,3x2855+(0,2+0,45)149,6
584,7
Ty = 0,97 . 2420(1 - 0,313)**(1 - 0,1'***?) = 2030K;
T’y = 1.01 . 2030 = 2050K;
Khoang nhiét dé ctia phan @ng tao thanh oxit nito:
AT, = 2050%.10°°
0,614 +0,0205

T, = 0,84 (2050° + 1483%** = 1814K;

Thai gian tinh todn cua phan ¢ng trong buéng dét:
273x0,8

Ty = =2,15s;
0.155x1814x0,3x 1,1 (1+0,1)

=0,313;

!

= 66,3K;

0,5
= 66,3 (4,86)(51,9] 2.15=0.138 s:
2420 - 1483 300
Thoi gian 1y thuy&t dat duge su cAn biing:
1, = 0,024 exp(54290/2050 - 23) = 0,78 s
Co, = 0.21x 9,96 (0,058 + 0,1x 0,12) _ 0.0144 kg/m’:
11,16 + 0,05 x9,36) 1.1

Néng do oxit nito nhiét khi ndy § C,, s€ Ia:

NO,™ = 7030 . 0,0144%° exp (-10860/2050) 5 5o 9.138 =0,735 g/m”;
0,78

Céc oxit nito nhanh:

2
NO,® = 0,1 [1.05+o,1] [12050—800

0,33
=0,118 g/m*
1,1 1000 j g/

Téng luong c4c oxit nito khi d6t chdy khi tr nhién ¢6 t4i tudn hoan.
NO,° = 0,735+ 0,118 = 0,853 g/m’
Vi du 5.2. 3 10 hoi trong vi du 5.1, khi d6t than Donxnhex khi c4p bét than
tir voi d6t dung khong khi néng, cdn tic nhan sdy véi lugng r., = 0,2 di vio cic
vdi gi6 cAp 3 b6 tri & tudmg bén coa budng dét, tifc 12 tuong v so ¢6 chdy 2 cip

nhién liéu. Hay x4c dinh su tao thanh cic oxit nito d6i véi so d6 nay, néu la'y tat
cé céc thong s6 khdc nhu nhau, dé so sénh.
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Bai gidi: Hé s6 du khéng khi trong viing chdy, trudc khi hén hop vdi dong
gi6 cdp 3 (quy udc la cdp 1) bing:

. 1,15-005-02
a P 0‘9 —0,994

Néu 14y hieu su4t cia xyclon 0,9, khi d6 By =0,9.

B, = 0,95 . 0,994 = 0,944
Gid ri T’, = 2283K. Nhiét do cuc dai tinh todn:

Ty = 0,944 . 2283(1 - 0,273)** = 1990K:
Khoang nhiét 46 cha phéan dng:

_ 1990%.1073
" 0,614+0,02

Thoi gian tinh todn cua phan ing trong budng dot:

62,5 486x519\"°
D y . _ )
T =283 - 1463 [TJ 2,3=0,158 s:

Thoi gian 1y thuyét dat téi can bang:
T, = 0,024 exp (54 290/1990 - 23) = 1,73 s
Néng d6 oxy con lai & vitng ddu tién;
0,21x5,83x0,2x%1,428
COZ =
6,28 + 0,02 x5,83

Néng d¢ tinh todn cua cdz oxit nito nhiét:

= 62,5°C;

= 0,0055 kg/m’

NO,™ = 7030 . 0,0055%% ‘exp (~10 860/1990) Q'll—gg— = 0,203 g/m*

Téng lugng céc oxit nito

2100 -1990

NO," = (0,40 - 0,1 0,994’{
r = ) ( ) 125

0.33
} = 0,278 g/m*

Téng lugng cic oxit nitg
NO,® = 0,203 + 0,278 = 0,481 g/m’
Luong NO, so s&nh v6i phuong 4n ddu (d8t chdy mot cip) bing 0,481/1,14
= 0,422, tic giam xudng t6i 2,37 l4n.
Vi du 5.3. Hiy so sanh t8ng lugng c4c oxit nito c6 thé sinh ra tir 1d hoi d6t
ddu mazut TIIT-1000-25-545GM (TGMP-314A) c6 tdi tudn hoan kin khéi 5 va

15% qua céc khe du6i vdi d6t va vao khe vanh bao vdi dét. Khi tinh toin 14y céc
58 liéu sau:
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Nhiét tri chdy mazut 39,08 MJ/kg

Nhiét d6 khéng khi néng 325°C

He s6 du khong khi & ddu ra buéng d6t 1,03

Do 1ot khong khi trong budng dét 0,05

Nhiet d6 khéi & ddu ra budng 46t 1180° C

Ung su4t nhiét ciia ti€t dién bubng dét 5,12 MW/m?

Tiét dién cna budng dot 173 % 8,77 m
Chuvill=52.i4m

Ung sudt nhiét thé tich budng A6t 194 kW/m®

Bai gidi: 1. Theo s& liéu ban ddu tr phy luc ta tim duge:
V° = 10,98 m*/kg; V% = 10,28 m*/kg;
Nhiét lugng khéng khi néng: Q, 5 = (1,03 - 0,05) . 4502 =4411,8 kl/kg:

Q’r=39,08 .10° + 4411,8 = 43491 8 kI/kg: o, = 1,03 - 0,5 . 0,05 = 1,005;

t, = 119385 (1 +0,36 x 0,435) = 2244°C 5; k, = (2244 — 1200)/1000 = 1,044;

¢, = 1,58 + 0,122 . 1,044 = 1,707 kJ/(m’ X);
ca = 1,46 + 1,044 . 0,092 = 1,556 kJ/(m*.K);
2. Nhiét 46 doan nhiét tinh todn:
T, = 43492 .
10,98 x 1,707 + 1,016 (1,005-1)10,28 x1,556
=2221 + 273 = 2494K;
3. He s6 hién qua nhiét cha cdc tudng ving chdy (d 1,5 m cao hon hang voi

273

dét trén ciing:

100

_ 3572%0,55+151,7(0,1+0,55)
357,2+2x151,7

4. Nhiét d6 chay cuc dai tuin hoan 5% qua céc khe:
Tw = 0,98 . 2494 (1 — 0,447)°* (1 - 0,05'*43%%%) = 2070K;
Khi ¢6 tdi tudn hoan (5%:
Tyz = 2110 (1 — 0,15"651%) = 2060K;
Hiéu: Twr = Tuz = 10K;
Khi dira 5% khéi t4i tudn hoan vao voi dét:
Ty = 2110 (1 - 0,05'**-%%%) = 2043K;

= 0,447
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Khi t4i tudn hoan 15%:

Tys = 2110(1 - 0,05'?%5) = 1975K;

Hiéu: Tws — Tus = 68K,

Nhu vay thay rd rdng viec dua khéi t4i tudn hoan truc ti€p vao cic voi d6t
1am giam ddng ké nhiét d6 tinh todn cuc dai clia ngon lita va dnh hudng 16n hon
clia hé s6 tdi tudn hoan dén si tao thanh cdc oxit nito.

5. Khoang nhiét d6 cla phan wvng:

2 (-5
" 0.26(;10+ ';,%207 =67.5°C
Trong cdc truong hop con lai: AT, = 66,8°C; AT, = 63,2°C; AT, = 61,5°C.
6. Nhiét d¢ trung binh cia khéi trong budng dét:
T,, = 0,84(2070" + 1453*)** = 1836K; T,, = 1825K; T,, = 1800K; T, = 1 769K.
7. Thoi gian tinh todn cdc phan dng trong budng dét 1,

Tis = 273x08 =1.89s:
0,194 x 1836 x0,3x 1,05 % 1,05

T = 1,87 58) T = 1,838 T,,.=1795;
0.5

T, = —————249647:51453 [———5‘123);22’14] 1,89 =0,115s;

1,=0,118s; 1,;=0,125s; 1,,=0,1335;,
8. Thai gian 1y thuyét dat t6i sy c4n bing:

To1 = 0,024 exp (54 290/2070 — 23) = 0,605 s;

T, =0,698  T15,=0,865s; T1,=2,13s;
9. Ndng do oxy du trong ving chdy theo (5.11):

(CO,), , = 0,0061 kg/m*;

(CO,), 4 = 0,0058 kg/m®
10. Néng d6 oxit nitg nhiét:

(NO,™), = 7030 . 0,0061°° cxp(—10860/2070)%1610i5 =0,55 g/m’

(NO,™), = 0,478 g/m®; (NO,™), = 0,382 g/m*; (NO,™),= 0,112 g/m’

11, Cic oxit nito nhién liéu va nhanh. Him lugng nito trong nhién liéu
NF =0,3%:
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1,005 + 0,05\ { 2100 - 2070
NO,", = (0,40 — 0,03).0,3 | - ,
(NG, = (0 )03[ 1,05 J [ 125

0,33
] = 0,07 g/m*

(NO,", = 0,08 g/m"; (NO,"); = 0,088 g/m*; (NO,"), = 0,112 g/m*

12. Téng luong céc oxit nito phat 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 lwong NO, do tang tdi tudn hoan tir 5 t61 15% khi dwa khéi
qua cdc khe bing 0,62/0,558 = 1,11 l4n, c6 nghia toan bo bing 11,0% trong
trudng hop dua vao cdc voi d6t biang 0,47/0,249 = 1,887 l4n.

Vi du 5.4, Hay so sinh téng lugng clia cdc oxit nito tir 16 hai truc hru TTIT -
1000-25-545GM (TGMP-314) va 16 hoi bao hoi E-160-9,8-560GM (BKZ-160-
100GM) khi d6t mazut ¢4 tdi tudn hoan khét 5% qua cdc khe dudi cua voi dét.
L4y cdc s6 litu ban ddu cha nhién liéu, cidc hé s6 dir khong khi & ca hai 10 hoi 1a
nhu nhau va cdc didu kién tuong ing cia vi du 5.3. Cic s6 lieu b6 sung cla 16
hoi bao hoi E-160-9,8-560 GM (BKZ-160-100GM) (D = 160 T/h):

Nhiét d6 khéi ra khoi budng d6t 1150°C
Tiét dién cha buéng d6t 7,1 x 44 m
Chu vi IMM=23m

Ung su4t nhiet cla (i€t dien buéng dét 3,36 MW/m?
Ung sut nhiét cla thé tich buéng d6t 250 kW/m’®

Bai gidi: Dura trén cic s6 liéu ban ddu, ta ¢é:

Nhiét 6 doan nhiét T, = 2494K
Nhiét 46 chdy cuc dai Ty = 2070K
Khoang nhiét d6 cia phan ing AT, =67,5°C
Nhiét d6 trung binh cua khéi trong budng dot:
- 16 hoi truc Tuu 1836K
- 15 hai bao hoi 1829K
Thoi gian tinh todn:
- 10 hoi tryc luu 1,89 s
- 10 hoi bao hot 1,47 s
Thai gian tinh todn cia phan tng:
- 10 hoi truc luu 0,115
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- 10 hoi bao hoi

0.5
67,5 ( 3,36 23] 1,47=0,047 s

2494 — 1423 300

Thoi gian 1y thuyét dat dugc su can bing 1o = 0,605 s

Néng do oxy du thira Co, = 0,0061 kg/m*

Ndéng d6 cdc oxit nito nhiét

- 15 hoi true luu NO,™ = 2.893 %,161_055

=0,55 g/m*

- 15 hai bao hoi NO,™ = 2,893 %%407_5
=0,225 g/m’

Néng dé cac oxit nito nhién liéu NO," = 0.07 g/m*

Téng luong clia cic oxit nito:

- 10 hai truc luu NO,’ = 0,62 g/m®

- 15 hoi bao hoi NO,’ = 0,295 g/m’

3 15 hoi BKZ-160 c6 cong sust nhd hon rat nhiéu so véi TGMP-314, & céc
diéu kién t6 chitc d6t chay nhién liéu nhu nhau, lugng NO,, phét sinh giam c& 2
l4n, chi y&€u do it ngin thoi gian phin ¥ng tao thinh NO, do 1am miét khéi
manh hon, bai vi & 10 BKZ-160, ty s6 chu vi buéng d6t IT (m) so véi tiét dién
buéng do6t fr = a;br bing 2,14 14n 16n hon & 15 hoi TGMP-314.

BAI TAP

Bai 5.1. D6i v6i 16 hoi E-160-9,8-560GM (BKZ-160-100GM) khi deét
mazut, hay xdc dinh lugng cdc oxit nita phét sinh khi thay the vdi d6t xody bing
vdi d6t thing ddng, cdc ddng c4p c6 hudng ti€p tuyén trong ti€t dién budng d6t.
L4y cdc hé¢ s6 du khong khi trong budng dét va cdc do lot khong khi, nhiét do
khong khi néng theo cédc didu kién & vi du 5.3 va cdc s& lidu tinh todn cla
budng dét 16 hot tir vi du 5.4. Tinh todn thue hién bd qua téi tudn hoan khéi vao
budng d6t, 16¢c do khong khi & diu ra tir cac voi d6t 45 m/s.

Bai 5.2. D6i v6i 1o hoi I111-1000-25-545GM (TGMP-314A) tuong ting vdi
cdc difu kien & vi du 5.3. Hiy xdc dinh luong NO, khi dét khi tu nhién véi
Q°y = 36,3 MJ/m* va dua khéi tai tudn hoan kin vao ddng khéng khi néng véi
lwong 5%. He s6 hiéu qua nhiét cia cac tudng vung chdy 14y theo mazut. He s§
du khong khi & ddu ra budng d6t 14y a; = 1,05, nhiét do & ddu ra budng dét
8'; = 1230°C. C4c s6 lieu con lai 14y khéng déi theo 13 hoi.
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Bai §.3. D61 véi 16 hoi III1-1000-25-545K (TPP-312A) (vi du 5.1). Hay
xac dinh néng d6 oxit nito khi d6t than Donxnhex, nhung thai xi kho. Lay cic
s6 lieu ban d4u cling nhu vay, ngoai y,, = 0,45 va 8’1 = 1150°C.

5.2. TINH TOAN SU TAO THANH CAC OXIT LUU HUYNH VA
NHIET PO PIEM DONG SUONG CAC SAN PHAM CHAY KHI
POT MAZUT VA CAC NHIEN LIEU RAN

Cic oxit luu huynh & dang dioxit SO, va trioxit SO, dugc tao thanh trong
ving chdy mazut va cdc nhién liéu rin c¢6 chita Ivu huynh S°. Khi d6t khi t
nhién, sy tao thanh cdc oxit luvu huynh c6 thé c6, nhung khéng ddng ké, khi c6
trong nhién liéu hydro sunfua H,S.

5.2.1. Sy tao thanh cac oxit lvu huynh va tinh toan nhiét do dong swong

khi d6t mazut

1. Phan thé tich dioxit luru huynh trong cdc san phdm chdy:
Psos = VsoofV, = 28%/100ps5,V, = 0,007S°/V,; (5.22)
4 day S° - ham luwong hru huynh trong thanh phdn 1am viéc cha nhién lieu, %;
Pso, = 2,86 kg/m’ - ty khdi rieng clia dioxit lwu huynh, V, = V° + (o — 1)V -
thé tich khéi & cdc diéu kién tidu chufn, m’/kg.

2. Ham lugng oxy du (con lai) san khi chdy nhién liéu:

21 (ag - )V,
0, =% (5.23)

3. Thanh phin phdn tram SO, trong sdn phim chdy dugc x4c dinh theo
cong thic:
SO3 = IOOkpp502020'5 (5-24)

d day k, - hing s& can bing phan tng tao thanh SO, trong budng d6t, duoc 14y
theo gid tri nhiét d6 khéi & ddu ra bubng dét. o) ving nhiét d6 1200 + 1500K
hay 927 + 1227°C, hing s6 can bing thuc t€ khong déi va biang k, = 0,053; ky, -
hé s6 khong can bing qud trinh do d6 khong déng déu néng d6 cia cic thanh
phén khéi & ti€t dién budng d6t va thdi gian luu lai ngén cda khéi trong thé tich
budng dét; gia tri k; phu thudc vdo (ing suit nhiét tiét dién budng dét va tim
theo biéu thifc:

ky; = 0,089 (5.25)

& day g, = B.QP4/(a;by) - ting sudt nhiét dinh muc cha 1€t dién budng dét
MW/m?,
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Céng thiic (5.24) dugce dua vé dang tinh todn sau:
SO, = 0,424 ps,0,>* q; (N/N,)? (5.26)
& day N/N, - phu tai tuong d6i cta 10 hoi:
Nhiét d6 diém dong swong t, cia khéi phu thude vao néng d6 SO, (%) dugc
xdc dinh theo cong thitc:
t, =50 + 11A%g, (6 SO, £2.107°%) (5.27)
t, = 50 + 50A"%g, (0 SO, > 2.107%) (5.28)
& day A, = SO,.10% - he s6 tinh toan.
Viéc tdi tudn hoan khéi t6i bubng d6t khong 1am anh hudng nhiéu dén
luong SO, phét sinh.
Néng do khéi tugng cla dioxit SO, khéi thai (g/kg) bing:
850, = 10 (Psn, — 0.01S0,)V, 00, 0r/ct, (3.29)
& day a,, - hé s6 du khong khi ciia khéi thai .
Luu lugng khoi lugng dioxit lwu huynh thai ¢ 1d hoi vao méi trudng Xung
quanh, g/s:
Msa, = B.gso, (5.30)
& day B - tiéu hao nhién li¢u cba 16 hoi, kg/s.

5.2.2. Tinh toan nhiét d6 di€ém dong swong khi dé6t nhién lién rdn

Khi trong thinh phidn khodng chat cita nhién liéu rin ¢é cdc hop chat oxit
lru huynh SO, tao thanh, vi vay lugng SO, trong khéi thai va nhiét d6 diém
dong suong phu thudc viao d6 tro cia nhién liéu AP, Trong truong hgp nay
thudng xdc dinh duge ngay nhiét d6 diém dong suong 1a:

tp = Ly +202(8%)%% 71,2374 (5.31)
§ day S" va A" - cdc thanh phdn luvu huynh va tro quy ddn vé MJ nhiét tri 1am
viéc nhién héu, %:

S"=8"QR:;  A"=AP/QPy, (5.32)

t,e - Nhiét d6 ngung ciia cic hoi nude, °C, duge xédc dinh theo 4p sudt riéng phan
Pi,o = In,oP MPa. Vi nhién liéu ran dugc d6t & cac hé 56 du khong khi a; > 1,1

nén hé s6 du khong khi khong anh huong téi sy hinh thanh SO,.

Vi du 5.5. Hay xdc dinh néng 46 SO,, nhiét d6 diém dong swang va kKhéi
lugng thai SO, khi d6t mazut trong 10 hoi III1-2650-25-545GM (TGMI1-204)
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(N, = 800 MW) va & c4c phu tai tuong d6i 1; 0,8; 0,7 va 0,5N,. & buéng dét 1o
hoi ta d6t mazut cé néng d6 luu huynh cao véi Q°y = 38,77 MJ/kg & thanh phin
lru huynh cha nhién li¢u S° = 2,6% va hé s6 du khong khi o = 1,02, dng suat
nhiét ti€t dién bubng dét q, = 8,92 MJ/m?.

Bai gidi: D6i véi nhién liéu da cho V% = 10,2 m*/kg va V°, = 10,99 m/kg.
Vay:
=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°* , 8,92 . 1 = 3,8.107%
Nhu vy, & cdc phu tai giam cta 16 hoi:
- 4 0,8N,:
SO, =3,8.10".0,82=2,345.10" %
- &0,7N,;
SO, =3,8.10".0,7* = 1,865.10" %
-0 0,5N;:
SO, = 3,8.107. 0,52 = 0,951.10°%
CAc gid tri nhiét d6 cua diém dong suong:
- & tai dinh muic theo (5.28):
,=50+350. 38°% = 153,5°C;
& tai 0,8N, theo (5.28):
,=50+50. 24,35 = 144,7°C;
- & tai 0,7N, theo (5.27):
t,=50+11. 18,65 = 135,3°C;
- §tai 0,5N, theo (5.27):
t,=50+11.9, 51%7=103,2°C
Néng do khéi lugng SO, trong khéi thai & tai dinh mic:

£50, = 10° (1,626.107 - 3,8.10%) 11,194 . 2,86 1022—425g/kg
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Khéi lugng SO, thai vio méi trudng xung quanh theo (5.30):
Mso, = 57,7 . 42,5=2452,5 g/s
0 day B = 57,7 kg/s — ti¢u hao mazut & tai dinh mifc.

Vi du 5.6. So sinh cdc gid tri SO, va nhiét d6 di€m dong suong khi d6t
mazut trong 1d hoi IT[1-2650-25-545GM (TGMII-204) (xem vi du 5.5) & tai
dinh mudc v6i cic diéu kién tuong ty dét dang mazut nay trong cic 10 hoi TII1-
950-25-565GM (I1K-41) (q; = 6,2 MW/m?), ITI1-1000-25-545GM (TGMI1-314)
(qr = 4,85 MW/m?) va E-420-13,8-560 GM (TGM-840 (q,; = 3,6 MW/m?),

Bai gidi: G vi du 5.5 d6i v6i 16 hoi TGMII-204 ta c6 cic gid tri:

SO, = 3,8.10°% va t, = 153,5°C

Ham lugng SO, & cic 1o hoi khédc [theo (5.26)] & cdc gid tri pss; va O, nhu
nhau, nhung & cic gid trj q, khac nhau bing:

- Db6i véi 16 hoi TIK-41:

6,2
SO, = 3.8.10” 'G5 = 2.64.10" %;

- D61 véi 10 hoi TIK-314:

SO, = 3,8.107 % =2,07.10%

- D61 véi 16 hoi T1K-84:

SO, = 3,8.10° $0= = 1,53.10° %

Cic gia tri nhiét d6 cua diém dong suong theo (5.27) va (5.28):
- D6i véi 10 hoi TIK-41:
(=50 + 50 . 26,4%% = 146,2°C;
- P6i vdi 16 hoi [1K-314:
t,=50+50. 20,7"% = 141,6°C;
- D6i v6i 10 hoi TIK-84:
t, =50 + 11 .153% =125,6°C.

Su giam (g suit nhiét budng d6t 1am gidm midc do tao thanh SO,.

Vi du 5.7. O 1d hoi [1T1-1000-25-545GM (TGMII-314) d6t mazut chira luu
huynh c¢6 Q" = 39,73 MJ/kg, & do luu huynh cla nhien liéu S" = 1,4% va & hé
s6 du khéong khi budng d6t ar = 1,02 va 1,05. Hiy x4dc dinh ham lugng SO,
trong khéi thai, nhiet d6 diém dong suong va so sdnh v4i cdc két qua tinh todn
trong vi du 5.6.
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Bai gidi: D6i vdi nhién liéu dd cho V% = 10,45 va V® = 11,27 m*/kg, & he
s6 du khéng 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:

21x 0,02 x10,45
02 =
11,479

= 0,382%;

Ham lugng oxit luu huynh trong khéi:
SO, = 0,424 . 0,854.10° (0,382)"° 4,85.1 = 1,086.10" %
Nhiét d¢ diém dong suong t, =50 + 11 . 10,86"” = 108,4°C.

Su giam ham luong luu huynh trong mazut tiy 2,6 t&i 1,4 % lam giam su tao
thanh SO, bang 2,07/1,086 = 1,9 ldn, con t, giam xuéng dén 141,6 — 108,4 =
33,2°C.

3 he s6 du khéng khi a; = 1,05:
V,= 11,27+ 0,05. 10,45 = 11,792 m'/kg
Phan thé tich ps,, = 0,831.10°

Ham luong oxy dur thira:
_ 21x0.05x10.4
11,792

Ham lwgng oxit luvu huynh:
SO, = 0,424 . 0,831.107. (0,93)°¢ 4,85 . 1 = 1,648.10" %.
Nhiét 46 diém dong swongt, = 50 + 11 . 16,48 = 128,2°C.

Su tang hé s6 du khong khi 1am tang ham lugng SO, lén 1,648/1,086 = 1,52
14n va tang nhiét d¢ dong suwong téi 128,2 - 108,4 = 19,8°C.

=0,93%

2

Vi du 5.8. Hiy x4c dinh nhiét d¢ cta diém dong suong khi dot trong 10 hoi
nhién lién khi Donnhexki cé Q°, = 18,88 MI/kg; S" = 3,5 %: A? = 28,5%; phin
tro mang di theo khéi bang a,, = 0,95.

Bai giai: Cic gid tri quy dén cla luu huynh va 40 tro ctia nhién liéu theo
(5.32): "= 3,5/18,88 = 0,185 %; A" = 28,5/18,88 = 1,51%. Nhiét d6 cia diém
dong suong & 4p suit rieng phdn cia hoi nudc py, = 0,009 MPa, t, = 43 + 202
(0,185)%%/1,23%%131 = 128, 7°C.
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So sdnh véi d6t mazut trong 10 hoi TII1-1000-25-545 GM (TGMII-314) (vi
du 5.6). gid tri d6i véi nhién liéu rin th4p hon & mazut (t, = 141,6°C), mic du
nhién liéu rén c6 ham luong luu huynh 16n.

BAI TAP

Bai 5.4. Hay xdc dinh cdc gid tri SO, va t, khi d6t mazut ¢6 ham lugng luu
huynh cao vdi SP = 2,9%, trong 16 hoi kin khéi I1T1-1000-25-545GM (TGMII-
324) (q, = 6,8 MW/m?) & o, = 1,01, va so s4inh vdi céc gia tri SO, va ¢t, khi dat
chinh nhién liéu nay trong 16 hoi ITI1-1000-25-545GM (TGMII-114) (g; = 5,58
MW/m?) & or = 1,05 . Céc gid tri ban ddu chia céc thé tich khi 1y thuyé&t va
khong khi 14y tir vi du 5.5.

Bai 5.5. Hay x4c dinh gi4 trj t, khi d6t théi xi rdn trong budng dét 1 hoi
(0 = 0,95) khi d6t than dd Kuznhexki (Q°y = 22,86 MJ/kg: &* = 0,4%; AP =
13,2%) va than Kizelovxki (Q% = 18,38 MJ/kg; S* = 5,3%; A" = 34,8%) va so
sdnh cic 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 Iuu huynh (Q°y = 39,73
Ml/kg, S$* = 1,4%) & budng dét 10 hoi phu tai dinh KB-GM-180, (Qx = 209
MW) ¢6 tiét dién bubng d6t 1 = 6,48 . 5,74 m, & he s6 du khong khi o = 1,04
(Céc thé tich 1y thuy&t cia khéi va khong khi 14y tir vi du 5.7).
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Chuong 6
TiNH TOAN CAC BE MAT POT DOI LUU KIEU ONG XOAN

6.1. CAC PAC TINH HINH HOC, TOC PO CAC PHAN UNG CHAY
VA MOI CHAT LAM VIEC

Bé mat tinh toin (m?) dva vdo tinh trong bg trao d6i nhiét dwoc xic dinh
theo cong thiic:
F=xrd.n (6.1)
0 day d - dudng kinh ngoai cla 6ng, m; / - chiéu dai bj d6t clia 6ng xoén, m;
n - s6 lugng cdc 6ng d4u song song (cdc 8ng xodn) tao thinh bé mat d6t.
Tié&t dién moi chét luu dong, m*:
f = 0,78d% (6.2)
0 day d, - dudng kinh trong cia 6ng, m.
Tiét dién dé céc san phdm ch4y di qua F,, m?, Ivu déng bao ngang bdi dong
khéi:
F,=ab—z,/d (6.3)
& day a va b - cdc kich thude cha dudng kKhéi, m; z, va /, - s6 lugng, cdi, va do
dai 6ng & trong tiét dién dudng khéi, m.
Khi s6 dudng 6ng thay ddi doc theo bé mat d6t d6i luu (& céc tiét dién khéc
nhau) ta 14y gid tri trung binh, néu trong ti&t dién dudng khéi cé hai hay mot vai

bé miat b6 tri song song, cdn x4c dinh téng s6 cdc 6ng trong diy (theo ti€t dién
dudng khéi) z,.

Pudng khéi nim ngang ciia 1d hoi, theo 1y thuyét ¢6 chiéu cao thay déi doc
theo dong khéi. Trong trudng hop nay d6i véi doan 8ng xoin thing diing — xic
dinh tiét dién Ivu théng cia khéi & ddu vdo F’ va ddu ra F” va 1Ay trung binh
theo cong thiic:

F=2FF/(F +F") (6.4a)

Khi chénh lech tiét dién dudng khéi ¢ ddu vao va ddu ra (nho hon 25%)
cho phép 12y trung binh:

Fpo=05(F +F) (6.4b)
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Khi khéi hm déng doc cdc 6ng ctia bé mit dé6t, ¢hi:

F, = a;b - 0,785d%z (6.5a)
O day z - s6 luong 6ng trong tiét dién dudng khéi

béi véi chim cdc 8ng duge chay bao bdi dong khéi xién, t6¢ d6 tinh toin
duge x4c dinh theo tiét dién F,, cit qua truc clia hang 6ng d4u theo huéng xién
(xem hinh 7.4 [1]):

F, =1, (a-zd)sin B (6.5b)

O he s6 toa nhiet duge xdc dinh theo cong thitc d6i véi chdy bao ngang
vuong géc cdc chiim 6ng song song khi géc gita huéng cia ddng va cic truc
cha dng B < 80" ta dua vao heé s6 hi¢u chinh 1,07; d6i véi cdc chim 6ng so le thi
khéng cdn hiéu chinh.

Cic kich thudc budc ngang s, va bude doc s, clia cdc 6ng khi phan b8 céc
dng song song VA so le & phdn doan bé mat dugc chi ra trén hinh 6.1a, b. Cin
thigt luu ¥ dén su khic nhau khi xdc dinh budc doc s, d6i véi cdc chum 6ng
song song va so le.

Céc budc tuong doi cia cdc §ng duge xac dinh theo ty s6 budc dng so vdi
duong kinh ngoai:

6, =s/d, o,=s5yd.

B O
A Y—

Sy s’ “L D 8 § §y 84
A-- —D——B-- —- DA-D-M MM
JTY TV T Y STV VYV VYIYVY
Yy AL A LA VAN D NN
s, \[l A\~ 4 L/ 8 \( NN\ \U Y
AT A A A I DN A M MDD D
TO97T90T9 ¢t YY Y YY Y
52 AT A P b2 B W W U« 2 2 0
& T A VYV vV YYVY
LO-0-0-0-0-0-
a
) b)

Hinh 6.1. Phan b6 dién hinh c4c 6ng trong chum 6ng d6i lvu:
a- phan b6 so le; b- phan bg song song.
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Khi dé, céc gid tri dwong kinh va budc 6ng cln c6 cling don vi.
Bé day hi¢u qua ca khéi bic xa s, m, gilta cic 8ng d6t tinh theo cong thitc:
4 51849
§=09d | ——=- 6.6
[n o2 ] (6.6)

T6c do cic san phdm chdy w,, m/s, dugc xic dinh bdi biéu thirc:

VB, (8, +273
w,= A ) 6.7)
F, x273

& day V, - thé tich cha cdc san phim chdy & hé s6 du khong khi & ti€t dién tinh
todn (m*/kg). Khi c6 t4i tudn hoan cic san phdm chdy, thé tich rieng V, cdn tinh
todn ¢6 tinh dén phédn tdi tudn hoan (xem chuong 2); 8, - nhiét do trung binh
khéi & cdc gidi han bé mat dét, °C.
T6c 40 clia moi chat 1am viéc trong cac 8ng bé mat d6t, m/s:
w = v.G/f (6.8)

& day, v - thé tich riéng cia moi chdt 1am viéc & 4p suét va nhiét d6 tinh toén,
m*/kg; G - lvu luong hoi (nude) qua bé mat dét, kg/s.

Vi du 6.1. Hay x4c dinh cdc dac tinh hinh hoc cia b6 ham nuée ché tao tir
cic 6ng c6 dudng kinh ngoai 32 mm va bé day vich 4 mm, bé tri 6ng song
song, cic s6 liéu ban ddu ¢6 trong hinh 6.2.

13520 70 802 48=38%0 20
100 13320 100
S
4
c =J| &
o -
gl g
» |
(@ S|
g %
- a- ::
1
-
- Rw140
> ?) mm
,% Cr g.-— r=60mm
«
a)

Hinh 6.2. a- Dt bo ti€t kiem trong dudng khéi chiy bao phan b6 8ng xoén
rudt ga trong tirng dudng khoi; b- mat cit ngang theo chim 6ng.
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Bai gidi: X4c dinh theo hinh 6.2 cic chiéu dai tinh todn clia 6ng bi d6t néng
- 6ng thi nhat:
1,=(13320-140.2) 10+ .140.5.0,75+7.60.4,0.0,75 +
(140 + 100) + (1180 + 60 .2) 0,5 =134295 mm = 134,3 m
Khi tinh chiéu dai d6t néng cdc doan 6ng ngin cé lvu dong doc, cic tinh
todn c6 he s6 hiéu chinh 0,5, con c4c doan bé cong 0,73, bai vi & chiéu dai ngin
cla cdc doan nhu vay khong thuan tién tinh todn riéng biét d6i véi luu ddng doc
va lru dong hén hop (doc — ngang). Vi vay, toan bd bé mat dugc tinh todn nhu &
lvu dong ngang, cdn cdc he sé toad nhiét thdp khi luu déng doc va hén hop duoc
tinh dé€n bdi cdc he s§ hiéu chinh néi trén.
- 6ng thi hai:
5,=(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 cia 6ng { = 0,5 (/;+ ) = 0,5.(134,3 +
160,1) = 147,2 m. Ta x4c dinh s6 lugng cdc 6ng song song. Tuwong \ng v6i hinh
6.2, 6ng & i€t dién cdc duong khoi z, = 48 + 1 =49 cdi; d cdc 6ng képn =49 . -
2 = 98 c4i. B& mit d&t theo (6.1):
F=n.0,032.147,2 .98 = 1450 m?
Ti€t dien dé mai chat 1am viéc di qua theo (6.2):
f=0,785.0,024*. 98 = 0,0443 m?
Tiét dien dé san phdm chdy di qua theo (6.3):
F,=3,98.13,52-49.13,32.0,032=329m?
Cac budc tuong d6i cia 6ng s,= 80 mm vay o, = 80/32 = 2,5
Gid tri s, = 1080/(12 - 1) = 98,2 mm, budc twong déi o, = 98,2/32 = 3,07.
Bé day hiéu qua cha 18p bic xa theo (6.6):
4 80x982

§s=09.0032| ———- l] =0,2525m
3,14 1322

Vi du 6.2. Hay x4c dinh t6c d6 cla sin phim chdy v nudc & ddu vdo bo
ham nude. 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 b6 cdc 6ng so le, cdc 6ng $28 mm bé
diay vdch 6ng 4 mm, budc ngang cla &ng trong tiét dién 12 85 mm, s6 cdc 6ng
song song trong doan 12 2. Tieu hao nhi¢n 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 d6 nuéc o diu vao 250°C.
Bai gidi: S8 lugng cdc doan song song theo tiét dién dudmg khéi:
z, = (afs,) - 1 = (18000/85) - 1 =210 céi
Tiét dien dé khéi di qua theo (6.3):
F,=3,32.18,0-210.3,18.0,028 = 41,1 m*
T6c do cac san phdm chdy trong bd ham nuéc theo (6.7):

w, = 122x14,03(4735+273) _ |} 4 o
41,1 x 273

Nhiét d¢ trung binh cua khéi 6 bé mat dé6t:
S = 0,5(608 + 339) = 473,5°C
Xéc dinh tiét dien 4€ nuSc di qua khi b6 tri cdc &ng so le véi s6 lugng cic
doan giéng nhau; & hang thi nhat va hang thit hai s6 luong téng cdc doan song
song 2, = z,.2; z'\= 210 .2 = 420 cdi. Khi b6 tri cdc 6ng song song s6 lugng
trong doan bang 2. S6 lugng téng cic 6ng song song n = 420 . 2 = 840 c4i.
Tiét dién dé nudc di qua theo (6.2):
f=0,785.0,020%. 840 = 0,264 m*

Xéc dinh t8c d6 nudc d ddu vao bo ham nudc & cdc thong s6 cua nude t =
250°C va p = 16,2 MPa, thé tich riéng ctta nudc (cdc bang nhiét dong hoc clia
nudc va hoi nuée) v, = 0,0012305 m'/kg. Theo (6.8) ta tim duge t6c d6 ciha
nusc:

w, = 0,0012305 . 186,1/0,264 = 0,87 m/s

Vi du 6.3. Hay x4c dinh chiéu sau cdn thiét clia dudng khéi déi luu b, néu
theo c4c diéu kién v& mii mdn bdi tro, t6c d6 cdc san phdm chdy & bé mat bo
ham nuéc khong duge vugt qud 6 m/s. Khi gidi bai todn 14y bé rong dudng khéi
a = 17,28 m, dudng kinh 6ng 32 mm, budc ngang cua ng 5, = 85 mm, bé tri
cdc 6ng song song vdi phia trudc, khoang cich gilfa cdc 6ng bién so vdi tuong
dudng khéi 67 mm, trong dudng khéi ta dit hai doan cia bd ham nudc, mai
doan c6 chidu dai 8,54 m. Tieu hao nhién litu B, = 45,2 kg/s, thé tich riéng cla
cic sin phdm chdy V, = 5,867 m’/kg, nhiét 46 cdc san phim chdy & ddu vao bo
ham nuéc 650°C.

Bai gidi: Tiét dien ué6t cin c6 cia dudng khéi d€ khéi thii di qua cé thé tim
duoc theo (6.7):
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p _ViB, (84273

r

w, 273
Khi dé véi t6c 46 gidi han w, = 6 m/s ta cé:
F = 5,867 x 45,2(650 + 273) =149.4 m?
6,0%x273

S8 luong cdc 6ng trong ti€t dién dudmg khéi z,. Khi bs tri 6ng doc theo phia
trudc va gém hai phan phu thudc vao kich thudc cla chiéu siu dudng khéi b:

_[b-2e
z; = " +1

& day e = 67 mm 1a khoang c4ch tr thanh bén t4i tryc dudng éng.
Néu thé gia tri z, vao (6.3) va 14y /, = 8,54 m, sau khi bi€n déi ta thu dugc
biéu thite sau day cia chiéu sau dudng khéi:

o e

Khi dé6 d6i vai cdc diéu kién da cho:

149.4 -2 x 8.54 x 0.032.[M - 1]

b=

= 1374
2 %8.54% 0,032 m

0,085
Va s6 lugng cdc 6ng trong bé mit d6t bing:
2, =[l3.74—2x0,067

0,085
Kiém tra ti€t dién thu dugce d8i v6i c4c san phdm chdy di qua theo (6.3):
F,=1728.13,74 - 322 . 8,54 .0,032 = 149,4 m’
Do chiéu siu l6n tinh duge ciia dudng khéi déi luu theo cic diéu kién dat ra
vé két cflu, cin phan ra hai phén, c6 nghia 12 hinh dang cua 13 hoi c6 dang chit T
v6i hai dudng khéi d6i liu theo ci hai hudng ciia buéng d6t c6 d6 sdu mdi
dudng 13,74/2 = 6,87 m.

17,28 —

+ 1].2 =322 céi

Vi du 6.4. Hiy x4c dinh ti€t dien c4n thiét &ng bo ham nuéc cua 10 hoi dé
dam bao lwu lugng nudc rong né 186,11 kg/s, ciing nhu 56 lugng cén thié€t phan
doan va s6 lugng cdc 6ng song song & mot phan doan. Khi giai bai todn 14y céc
6ng c6 dudmg kinh ngoai 32 mm va bé day vich 6ng 5 mm, b6 tri cdc 6ng so le
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vudng géc v6i mat trude cia 16 hoi, bude ngang s, = 90 mm, kich thuéc duomg
khéi theo mat trude 12,0 m, kich thuge e = 105 mm. Céic thong s6 nude & ddu
vao bo ham nudc: nhiét do t, = 260°C (nudc di vao bd ham nudc sau thiét bi thu
nudc ngung cla bod 1am maét phun) 4p suit nuc p = 16,2 MPa. Cén thay déi s6
lugng cac 6ng song song trong phan doan khi déi sang diing cdc 6ng ¢$28 mm c6
bé day vich 6ng 4 mm nhu thé nio d€ vin dim bdo budc ngang tuong d6i. Bo
ham nudc 1a kiéu s6i va 16c d6 nudc trong né c¢n nhod hon 1 m/s.
Bai gidi: Tiét dién cén thi€t dé nudce di qua véi t6c d6 w, = 1 m/s, & Ap sut
p = 16,2 MPa va t = 260°C thé tich riéng ca nude v = 0,0012532 m*/kg 1a:
f=0,0012532 x 186,11/1,0 =0,233 m*
Téng s6 lugng 8ng cin thiét déi véi cdc diéu kién trén duge x4c dinh theo
(6.2):
n = 0,233/(0,785 x 0,022% = 613,5 &ng
Taldy n =614 6ng.
Ta xdc dinh s6 cdc 6ng & tiét dien dudng khéi (cdc doan 6ng) & kich thude
da cho clia dudng khoéi theo bé rong (xem vi du 6.3):
2 = {12000-2x 105 _

1)- 2 =132 cédi
90

Ta x4c dinh s6 cdc day 6ng song song trong mot phan doan:
z,=614/132=4,64
B&i vi s6 lugng cdc 6ng thuc t&€ cdn la s6 nguyén va chin, ta 14y sé cac
dudng 6ng song song: z=4

Téng s6 cic 6ng ma nudc qua né n =4 . 132 = 528 6ng, ti&t dien cha ching

0,233
f =0,233 % = 0,2007 m?, con t6c do thyc cla nubec w, = W.I,O =

1,162 m/s. Téng s6 cdc &ng khi chuyén sang diing 6ng $28 mm vi c6 t8c do
nudc w,= 1,0 m/s la:
0233
~0,785% 0,022

Ta chon n = 742 8ng.

Buéc tuong déi s, & phuong 4n ddu (& $32 mum) bing s, = 90/32 = 2,812. Khi
chuyén sang cdc 6ng $28 mm véi ciing gid tri cdc s, buSc ngang s, = 2,812 . 28
= 78,75 mm. Ta lay s, = 79 mm. Khi d6 s6 6ng a tiét dien duong khdi s& la:

=742,3 8ng
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: [12000 -2x105
z 1 = - Y - 1
79
Ta 14y 2, = 296 8ng. S8 lugng céc hang 6ng song song & mot phan doan:
z, = 742/296 = 2,51 céi
Ta 14y z, = 2 c4i, khi d6 t6¢ d6 nudc bing
_ 0,00125x 186,11
" 0,785% 0,027 x 296 2

].2 = 296,5 Gng

=125m/s

Vi du 6.5. Chiéu sau dudng khéi ciaa dudng khéi déi lun 18,0 m cdn thay
ddi bé sau cta né bao nhiéu (thi€t k& dé€ d6t than d4 Ekibaxtuzxki (phu luc,
bing P1, nhién liéu s6 4) va dung than Donxnhexki (phu luc, bang P1, nhiet
lugng s6 1). Céc téc d6 gidi han cla sin phdm chdy d&i v6i cdc nhién liéu nay
14y twong tng 7,0 va 12,0 m/s. D& don gian ta 14y cdc tiéu hao nhién lieu ti 1¢
nghich véi nhiét tri chdy, khi d6t than Ekibaxtuzxki ti€u hao nhién liéu B, =
32,66 kgfs. He s6 du khong khi & dau vao dudng khéi a = 1,2. Nhiét d6 cic san
phdm chay 800°C.
Bai gidi: 1. Than Ekibaxtuzxki. Thé tich san pham chdy khi d&t 1 kg nhién
lien si&r dung bang P3 cua phu luc tim dugc:
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 dien udt cdn thi&t cha dudng khéi dé khéi di qua theo (6.7):
E = 5,87 x 32,66 (800 + 273)

rgi — = 107,6 lTl2
7.0x273

Xdc dinh tiét dién phi bi clia dudng khéi va chidu sau cia né. Pua vao khai
niém hé s& tiét dién udt cha dudmg khéi duge dién ddy bdi chum 6ng k,; bing ti
6 i€t dién todn bo tréng nim gilta cdc ng so v6i toan bo it dién ndm giita
cdc truc 6ng trong day:

R TX - K

£1 Sl G]
bé6i véi cac diéu kién da cho ky; = 1 ~ (1 —2,5) = 0,6, khi d6 tiét dién toan
phdn c4n thi€t (phi bi) cta dudng khéi:
F, = 107,6/0,60 = 179,33 m*
Chiéu sau cua dudng khéi:
b=179,33/18,0 = 3,96m

2. Than Donxnhexki. Ta xdc¢ dinh tiéu hao nhién li¢u cho 10 hoi:
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Qiee _ 35 66« 17380 _ 496 kg
(Q;’{ o 23400
(than Donxnhexki ky hi¢u chi s6 1a D, than Ekibaxtuzxki ky hiéu chi s6 12 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=7,87 m'/kg
Tiét dién udt cdn thiét cta dudng khéi:

B, = Bex

F, = 7,78 x 24,26 (800 + 273) = 62,53 m?
12,0x273
Tiét dién toan phdn va chiéu sau dudng khéi:
62,53
— = 2
F,="0'%0 = 1042 m
1042

b— 18,0 =5.79m

Nhu vay, do tinh chit mai mon cao cua than nén cén tang kich thuéc dudng
khéi 1én nhiéu. Viéc gidm cdc kich thu6e dudng khéi ¢é thé dugc néu ting budc
tuong d6i cta 6ng o,. Tuy nhién, khi nay lam giam s6 lugng cic 6ag trong tiét
dién va lam tang cac kich thuGe bé mit dét theo chiéu cao dudng khéi, gay khé
khan khi b6 tri bé mat d6t d6 va vi vay 1am ting tiu hao ning luong dé khic
phu cac trd luc khi dong hoc va thuy dong hoc.

BAI TAP

Bai 6.1. Hay xdc dinh dac tinh hinh hoc (F,, f, F}, s, s,, ) clla mét cadp clia
bé qud nhiét trung gian, dugc 12m tir cic Sng Xoin, ding bd tri 6ng song song,
¢6 dudng kinh ngoai 60 mm song song va bé day vich 5 mm {hinh 6.3). Bé rong
dudng khéi a = 16320 mm. S6 lugng cic doan 6ng 116 céi, s6 cdc 6ng song song
trong doan la 3, budc ngang s, = 138 mm. Khi tinh todn chiéu dai bi néng cia
éng & cdc doan thit nhat, thif hai va thit ba twong ing la: 150, 225 va 300 mm.

Bai 6.2. Hay x4c dinh t8c d6 san phdm chdy va hoi qud nhiét cdp 2 & cap
vao ctia bé qud nhiét ché tao tr cic 6ng ¢50 mm, ¢é bé day vich 8ng 4 mm va
phan b8 cac 6ng nim ngang song song trong dudmg khéi di xudng. Khi tinh
toan 14y cac kich thudc dudng khéi a = 16,32 m va b = 6,36 m. S8 lugng cic
doan &ng 176 céi cé chidu dai 6,2 m mbi 6ng. s6 lugng cic 6ng song song trong
mot doan la 4, tiéu hao nhién lieu B, = 19,28 kg/s, thé tich san phdm chdy cho |
kg nhién lieu V, = 13,25 m*/kg.
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Nhiét d6 clia sin phdm chdy & ddu vdo 679°C va & ddu ra 496°C, Iuu luong
hoi 216,11 kg/s, nhiét d6 hoi & ddu vao 310°C, & d4u ra 450°C, 4p suit hoi tuong
img 4,17 va 4,07 MPa,

Bai 6.3. Téc do san phim chdy
va hoi trong bd quéd nhiét trung gian
thay déi th€ nao khi thay déi nhiet
do trung binh cda san phim chiy tir 3
596 t81 650°C va cba hoi qud nhiét
thir cdp tir 380°C t6i 420°C (& p =
4,12 MPa), ciing nhu 4p sudt hoi
trong dé tir 4,12 MPa téi 2,65 MPa
(6 t = 380°C). Khi tinh todn 14y tiéu
hao nhién lién 19,28 kg/s, thé tich
san phim chdy cho 1 kg nhién li¢u
13,25 m'/kg, tiét dién uét cla dudng
khéi dé san phdm chay di qua 49,2
m?, ticu hao hoi 216,11 kg/s va ti€t
dién d€ hoi di qua 0,975 m’. n C

¥ 3
o R
250% 3,

800

6800
7000

100

100

Bai 6.4. Hay so sanh cic t6c do
nudc trong bd ham nudc néu bS tri
6ng song song véi mat trudc va
vudng géc véi mit trude. Céc s6 lidu
ban diu nhu sau: duong kinh éng 32 Hinh 6.3. So d6 kh6i bd
mm, bé day vich 6ng 4 mm, budc qué nhiét trung gian.
ngang 85 mm, budc doc 47 mm, cic
kich thudc duong khéi theo chiéu sdu b = 3,5 m, theo bé réng a = 12,5 m, s8
lugng cac 6ng song song trong mot doan 6ng la 3, luu lvong nude qua bo ham
nude D = 138,89 kg/s, nhigt do trung binh cla nude t = 268°C. Ap suit trung'
binh p = 16,2 MPa.

Khi b6 tri cdc 6ng song song véi tudng trudc, s& cic phan doan bé mat dét
theo bé rong dudng khéi 12 2, khoang cdch gitta truc clia 6ng va mat tudng bén
trong tdt ca cic trudng hop 14y bang 100 mm.

Bai 6.5. T6c do san phdm ch4y thay déi bao nhiéu néu tang kich thuéc
dudng khéi theo chiéu san tir 3,5 t6i 4,0 m, vin giif nguyén budc ngang tuong
d6i cha 6ng. Cic s6 lieu cdn lai cdn dé xdc dinh tiét dién w6, 14y theo bai 6.4
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khi b6 tri cdc 6ng xodn song song v4i 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&t dién c4n thiét clia dudng khéi d6i Iuu khi thiét k&
16 hoi dé€ 46t than nau Berezovxki (phu luc, bang P1, nhién liéu s 14) vi so
sdnh né véi gid tri cdn thi€t cla dudng khéi khi d6t than nay da sdy kho. Céc
tinh todn 14y tiéu hao than ban ddu B, = 35,05 kg/s, thé tich san phidm chdy cho
1 kg nhién liéu V, = 5,89 m*/kg; d6i véi than Berezovxki khé l4y tuong ing B, =
26,5 kg/fs; V, = 7,434 m*/Kg; nhiét d6 san phdm chdy & ddu vao dudng d6i luu
800°C. Cic dic tinh hinh hoc cla bé mit 6ng ¢36 mm, bude ngang 140 mm, bé
rong dudng khéi 18,0 m, chiéu dai 6ng 8,85 m (hai phan doan theo bé réng).
T6c do cho phép cia khéi theo cdc diéu kién mai mdn 14y d6i véi than ban din
8,8 m/s, than da sy kho 8,65 m/s.

6.2. TRAO POI NHIET & CAC BE MAT POT
Hé s6 toa nhiét (¥ san phdm chdy tdi vich 6ng o, kW/(m>.K) dugc xic
dinh theo cong thic:
o, =& (ag + o) (6.9)
& day ay - he s6 toa nhiét d6i Iuu, kW/(m2.K);
a, - he s6 toa nhiét bing biic xa, kW/(m’ K);
£ - hé s& s dung, tinh dén do giam hap thy nhiét chia bé mat d6t do c6 do
khong déng déu khi khéi luu dong, xudt hién cdc ving “chét" hay chay bao chi
mot phdn cba khéi qua cdc bé mat; khi lru dong ngang cdc bé mat d6t d6i lu,
hé s6 & 14y bing 1; trong cdc trudng hop khic, luu dong phic tap (& cdc gian
ong kiéu manh) £ < 1.
6.2.1. He sS ag phu thudc vao dang chum 6ng
Dé6i vai cac chiim 6ng bo tri so le:

0.6
ay = CC, %[W—d] pris (6.10)
\%

& day C, - hé s6 hiéu chinh phu thudc vao budc 6ng trong chim; C, - hé s8 hi¢u
chinh cho s& cdc hang 6ng doc theo dong cdc san phdm chdy; A - hé s6 din
nhiét cha san phdm chdy & nhiét do trung binh cha ddng, kW/(m.K); v - 46 nhét
dong hoc cha sin phdm chdy & nhiét d6 trung binh céia ddng, m*/s; Pr - s8
Prandtl.
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Cac gié tri A, v va Pr dugc xdc dinh theo bang P9 ctia phu luc, cdc hiéu
chinh cho né M;, M,, M;, phu thudc vao dp sudt rieng phdn cia hoi nudc va
nhiét d9 cic san pham chdy, cho trén hinh P4 cia phu luc. He sé hiéu chinh C,
duge xdc dinh theo budc 6ng chéo tuong d6i:

¢=(0,-1)/(c,-1)
1 0,5
ddayoc’, = [Zcf +c§] :

Tuy theo cic gid tri &, va ¢ ta cé:
C.=0340¢"801<0<1.7,
C.,=0275¢™ 31, 7<¢p<45vaoc, <3
C.=0340¢""81,7<p<45vao, 23,

He s6 hi¢u chinh vé s8 cic hang 6ng C,:
C,=3,1225% -2582,<10vao, <3;
C,=429" -32082,<10va g, 23,
C,=1082z, = 10.

Déi v6i cdc chiim &ng bé tri song song:

A{wd

0,65
Oy = 0,2 CS '&'(—v—} Pl'ﬂ‘n (611)

Heé s6 hiéu chinh vé hinh hoc chum 6ng:
C.=[1+20c,-3)(1-6,/2)’1*86,>2,cing nhr g, < 1,5;
C,=1:00,<2vao; >3tacoiq, =3

Hiéu chinh cho s6 cdc hang &ng:

C, = 0,91 + 0,0125 (2, - 2)

6.2.2. He 56 a,, d6i voi cdc bé mit 16 hoi duge xic dinh theo biéu thifc:
o, =5,13.10" T (1 - (T,/D)/(1 -T/T) (6.12)
& day n = 4 d6i véi nhién c6 tro va n = 3,6 d6i véi nhién liéu khong co tro;
£ - hé s6 bifc xa clia cdc sin phdm chdy & nhiét d6 clia ddng x4c dinh theo
(4.11); T - nhiét do san phdm chdy, K; T, - nhiét do 16p bdm bén trén
vich 6ng ngoai, K.

Gid tri kps dé tinh todn € dugc xdc dinh giéng nhu khi tinh &; theo (4.17),
nhung véi gié tri k. = 0, bé day hiéu qua cia 1dp bitc xa s d6i vdi cdc chim
6ng déi luu duge xdc dinh theo (6.6).

Nhiét d6 T, =t, + 273, 0 day gid tri t, (°C), duge tim nhu sau:
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Dai véi cdc bd qua nhiét d6i luu khi d6t cdc nhién liéu cd tro:
1
t,_=t+[ez+—]qB (6.13)
oy
0 day t - nhiét do trung binh cia méi chét lam viéc, °C; qp = B,Q/F - dong nhiét
(nhiét théng) trung binh, XW/m?; €, - hé s& bim b4n, m>.K/kW.

D81 véi cac bé mat d6t con lai, t, duge 14y phu thude vao dang bé mat va
nhién lién d6¢.

Cac s8 liéu cin d€ tinh toan t, dugc dua ra d bang 6.1.

Bang 6.1.

Gi4 trj cdc he s6 tinh
todn hay nhiét dé t
€, =430 m*K/kW | Cic b6 qud nhiét déi luu cé b6 tri cdc 6ng theo kiéu

song song khi d6t nhién liéu ran.

£, = 2,58 m* . K/kW | Nhu viy khi b8 trf cdc 6ng so le + song song va d6t
nhién li¢u long.

,=t+60°C B6 ham nudc mot c4p, cip thi hai cia bé ham, ving
qua do cha c4c 10 hoi tryc luu 6 9° > 400°C, d6t nhién
liéu rin va long.

Bé mat 10 hoi va dang nhién liéu d6t

t,=t+25°C B6 ham nuéc mot cdp & 9’ < 400°C va cip dau cia bo
hAm nudc hai bic khi d6t nhién liéu rdn va long.
t,=1t+25C T4t ca cdc bé mat d6t d6i Iwu khi d6t khi tu nhién.

Khi ¢6 thé tich khéi & phia trudc bé mat d6t d6i luu hay beén trong né, nhiét
lugng bic xa cha thé tich d6 t6i bé mat ti€p sau theo chiéu chuyén dong cua
khéi duge tinh gdn diing bing cdch tang hé s6 tinh todn tod nhiét bic xa o, 1én
a’, theo cong thic sau:

T 0,25 ! 0,07
a,=q, |1+ A(—] L (6.14)
1000 I

& day I, va I, - chiéu sau cha thé tich khéi va cha bé mat d6t ti€p sau, m; T" -
nhiét d6 dong san phdm chdy trudc bé mit, K; he s6 A = 0,3 khi d6t khi va
mazut; A = 0,4 - khi d6t cdc than d4 va antraxit; A = 0,5 - khi d6t cic than nau,
d4 phién va than bin.

Nhiét lugng biic xa ngwoc lai cha thé tich khéi & sau bé mat d6t déi luu 1a
nhé va cé thé bé qua.
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6.2.3. He s6 toa nhiét tir vich 6ng t6i moi chat 1am viéc bén trong o, duoc
xdc dinh nhu sau:

D61 véi hoi ¢6 dp sult trude t6i han, & tat cd cdc phu tdi nhiét cua bé mat
dét ciing nhu d6i véi hoi c¢6 dp suft trén (6 han (CKD) & cic phu tai nhiét q,,, <
349 kW/m?*:

A (wdgy 1
a, = 0,023 —(J] Pr*CC,C, (6.15)
BH v

Céc hiéu chinh C, C, va C; vé lvu ddng méi chat 1am viéc bén trong 6ng lay
bing 1. He s6 din nhiét cda nude va hoi A [kW/(m.K)] dugc xdc dinh theo bang
P10 cna phu luc.

D6 nhot dong hoc clia méi chdt 1am viéc (m?¥s) dugc xdc dinh theo biéu
thic:

v=981pv
& day v - thé tich rieng clia nudc va hoi duge xic dinh theo bang nhiét déng hoc
chia nuéc va hoi nudce, m'/kg;
W - d6 nhét dong lue hoc, kg.s/m* Gi4 tri dugc x4dc dinh theo bang P11
cta phu luc. S6 Prandtl Pr dugc xdc dinh theo bang P12 cta phu luc.

P6i v6i moi trudng 4p sudt trén (61 han & q,,,, > 349 kW/m? va céc entanpi
clia méi trudng h < 2721 ki/kg, hé s8 a, duge tim theo hinh P35 cta phu luc, cé
tinh dé€n hiéu chinh vé& phu tai nhiét.

Vi du 6.6. He s& 104 nhiét d6i luu 4 san phdm chdy (6i vich 6ng thay déi
thé nao khi thay th€ chim 6ng ki€u song song sang kiéu so le? Khi giai bai todn
14y s6 luong cdc hang dng theo ddng khi z, = 10, dudng kinh ngoai cia 6ng 50
mm, buéc ngang cla 6ng s, = 125 mm, budc doc s, = 75 mm, nhiét dé trung
binh ciia cdc sin phdm chdy 8 = 800°C, 4p su4t riéng phdn clia hai nuéc 1y, =
0,184. D¢ tinh todn 14y t6c dd cua san phidm chdy 10 va 25 m/s, hiy dua ra k&t
luan vé hiéu qua chuyén sang chim 6ng kiéu so le & cdc t6c do khdc nhau cla
san phdm chdy.

Bai gidi: 1. Xdc dinh c4c thong s6 vat 1y cha san phdm chdy. Tur bang P9 cla
phu luc d6i véi cdc sin phdm chdy c6 thanh phin trung binh: A" = 9,1528.10°
kW/(m.s); v’ = 126 .10 m¥/s; Pr’ = 0,59.

Theo hinh P4 clia phu luc, cdc hiéu chinh My = 1,05, M, = 1,023 va M,, =
1,042. Tinh dé&n cdc hiéu 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 s8 toa nhiét d6i luu d6i v6i chiim &ng kidu song song. Ta tim cic he
s6 hiéu chinh C, va C, theo cic gid tri 5, = s,/d = 125/50 = 2,5; o, = 75/50 =
1,5. Véi cac diéu kién nay C, = [1 + (2. 2,5 - 3) (1 - 1,5/2)*]" = 0,940.

Gz,=10gidtriC, = 1.

He s6 toa nhiét d&i luu tir san phdm chdy t&i 6ng & téc 4o 10 m/s theo (6.11):
9,6104.1073 [ 10,0 x 0,05

0,05 128,9.107°

= 66,2.107 kW/(m?. K)
Cung nhu thé & t6c d6 25 m/s: ay = 120,1.10* kW/(m?.K)
3. He s6 toa nhiét d6i hru déi véi cdc chum 6ng kiéu so le.

0.65
ax =0,2.0,940 . 1,0 ] X 0.615%% =

Tim dugc cdc hé s6 hiéu chinh C, va C, nhu sau:
S, = 2.5; o, =75/50=1,50; o', =\2,57 /4 + 1,50° = 1,953
©=(2,5- /(1,953 - 1) = 1,574;
C,=0,34.1,574" =0,356;
C,= 1,0 bdiviz =10
Hé s6 toa nhiét tir sin phdm chdy tdi 6ng & t6¢ d6 10 m/s theo (6.10)
9,610.107° [10.0 x 0,05
0,05 1289.107°
= 82,9.107 kW/(m? X)
Ciing nhu vay & t6c d6 25 m/s: ay = 143,7.107 kW/(m*.K).

Do d6, khi chuyén tir chim 6ng song song sang Kiéu so le 1am tang he s&
tod nhiét d6i lwu Ien 1,25 14n, & t6c d6 khéi 10 m/s va bing 1,20 14n & 16¢ do
khdéi 25 m/s.

Vi du 6.7. He s6 toa nhiét ay thay d6i thé ndo khi ting s6 luong cic hing
ong theo dong khéi tir 5 t8i 10? L4dy: w, = 10 m/s; d = 32 mm; s, = 120 mm; s, =
50 mm; nhiét do trung binh § = 800°C; dp suit rieng phén cha hoi nudc ry,, =

0.60
ag =0,356 x 1,0 J 0,6148%

0,100; phan bd cdc éng trong chiim theo kiéu so le.
Bai gidi: 1. X4c dinh cdc thong s6 vat 1y clia qué trinh chdy. Tir bing P9
cia phu luc san phim chdy cé thinh phén trung binh:
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A’ =9,1528.10° kW/(m.s); v’ = 126,0.10* m?¥/s; Pr’ = 0,59.

Theo hinh P4 cia phu luc, cdc hiéu chinh M, = 1,0; M, = 0,991 va M,, =
0.992. Tinh dén hiéu chinh ta cé:

A =9,1528.10°. 0,991 = 9,07.10"° kW/(m* K)

v=1260.10°%. 1,0= 126,0.10° m%/s;

Pr = 0,59 . 0,992 = 0,585
2. Tim céc hé s6 hiéu chinh C, va C,. Budc tuong d6i clia &ng:

, = 120/32 = 3,75; 5, = 50/32 = 1,562,

o, =+3.75%4 + 1,562* =2,44;, ¢ = (3,75 -1)/(2,44 - 1) = 1,210

C.=0.34.1,910°" = 0,363
Gz,=10¢6C,=1,0;82,=5¢6C,=4,5-3,2=0,931.

3. Hé s6 toa nhiét ox & phuong dn da cho (z; = 5) theo (6.10):
ays = 88,5.107° kW/(m*.K)
Déi vol bé mat & z, = 10:
C 4,10 .
Oyyp = Otys —g‘;— = 88,5.10° D.o31 = 95.1.10 PRW/(mK)

Do d6 su tang s6 luong cac hang 6ng theo dong khéi tir 5 t61 10 lam tang
hé s6 toa nhiet o d6i v6i chim 6ng so le 16i 7,45%. Viéc tang ti€p theo s6
luong cdc hang 6ng khong 1am tang oy.

Vi du 6.8. Hiay dua ra quan h¢ d4dnh gid anh hudng cia dudng kinh 6ng t6i
heé s6 tod nhiét oy d6i voi cde chum 6ng so le va song song khi chuyén dudng
kinh 6ng d = 32 mm t6i d = 60 mm.

Bai gidi: 1. Tix (6.10) ta c6 biéu thiic a = f(d) d6i vdi cdc chim &ng so le:

d0,6
ax = A=y = A.d

& day A — 16 hop cdc hing s6 d6i véi cdc diéu kién da cho vé k&t cdu cla chim
6ng, cic thong s6 vat 1y va t8¢ do khéi.

2. Tuong tu d&i voi cac chdm 6ng kiéu song song theo (6.11):
aK = A‘dA0'35

3. X4c dinh su thay d8i oy d6i vai chirn Sng so le & dudmg kinh 6ng d = 60
mm thay cho 32 mm:

Qysol/Oxc3y = (déo/dzz)'o'4 =0,78
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4. Ciing lam nhu vay véi cum 6ng so le, ta cé:
O/l = (60/32)°* = 0,80

Do d6 viec tang dudng kinh 6ng tir 32 mm téi 60 mm & cdc diéu kién trén
lam gidm oy 181 22% & cic chiim 6ng so le va t8i 20% trong chim &ng song song.

Vi du 6.9. Hiy xdc dinh hé s6 to nhiét ay thay d6i thé ndo khi bé trf 6ng
ki€u song song khi ting budc ngang s, tr 88 mm téi 138 mm, tang bubc doc s,

tir 50 mm t&i 60 mm. Céc s6 liéu con lai 14y tir vi du 6.8. L4y z, = 10, t6¢ do san
phdm chdy 12 10 m/s.

Bai gidi: 1. B3i vi theo (6.10) sy thay d6i hé s6 tod nhiét ay trong trudng
hgp da cho chi phu thudc gia tri hé s6 hiéu chinh C,, ta tim gi4 tri ctia C,.

D6i voi phuong dn ddu o, = 88/32 = 2,75; o, = 50/32 = 1,562. Bdi Viog, < 2
con 6, < 3 nén:

C.=[1+(2.2,75-3) (1 -1,562/2)*1* = 0,9886;

Khi tang budc ngang s, t6i 138 mm o, = 138/32 = 4,312 va khi tinh todn C,
14y o, = 3, khi d6:

-2
3
C, = |:l+(2x3—3(1—%62] ] =0,940

Su thay déi hé s6 ay khi tang buée ngang bing 4,.9%.
2. X4c dinh he s6 toa nhiét ay khi ting buée doc s, t6i 60 mm.
Ta fim hé s6 hiéu chinh C, v6i:

o, = 138/32 = 4,312; 6, = 60/32 =1,875.
D6i véi cdc diéu kién nay:

-2
3
C, = [l+(2><3—3( —%} } =0,998

He s6 toa nhiet tinh todn:

oy = 0,20 x 0,998

-5 0,65
9,07.10 10,0 x 0,032 0.33
0,585™" =
0,032 | 126,0.107
=77,4.107 kW/(m?.K)

Do d6, khi b6 tri cdc 6ng kiéu song song sy ting budc doc cha 6ng s, d cdc
gid tri 0, < 2,0 1Am ting mét it hé s6 toa nhiét ay (& vi du di cho bing
0,998/0,94 = 1,062 14n).
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V{ du 6.10. Hay xdc dinh hé s6 toa nhiét & bé mat dét d6i luu thay déi the
nao khi d6t khi ty nhién & 15 hoi cé 4p sudt cao, O dp sudt p = 1 MPa, 14y khi tu
nhién (phu luc, bing P4, nhién lieu s6 8) c6 V% = 9,91 m*/m* V°, = 11,12
m’/m* 1y = 0,191. Cic sé lieu ban ddu o, = 3.0; 6, = 1,5; d = 32 mm; z, > 10;
nhiét d¢ trung binh clia khéi 9 = 600°C; téc d6 khéi 10 m/s.

Bai gidi: 1. C4c tinh ch4t vat 1y cla san phdm chdy & 8 = 600°C (phu luc
bang P9):

A’ =7,420.10°. 1,018 = 7,55.10" kW/(m.K)
v=289,4.10°.1,05=93,87.10° m%/s;
Pr=0,61.1,048 =0,639.

2. He s& toa nhiét oy trong budng dét binh thudng (& dp suit gin véi dp

suft | at cua khéi):

-5
o = 0360 . 1,0 15510 [wx 0,032

0,6
. 0‘ 0,33
0,032 93.87.10‘(’J 639

=98,37.10" kW/(m* . K).
3. (15 hai 4p sudt khéi cao
Pdi vai cic 10 hoi cao dp lam viéc & dp sudt khéi cao hon 1 at, do nhét
dong hoc dugce xdc dinh theo cong thitce:

93,87.1076

=9,387.10° m¥/s
1.0x 10

v,= Y=
, = — =
p

Cic dai lugng con lai c6 trong (6.10) khi d6 12 khong déi, vi vay:
o’ = ay (93,87/9,387)"¢ = 98,37.10* . 3,98
= 391,62.10° kW/(m*K)

Tic 1a v6i sy ting &p suflt trong dudng khéi & cic didu kien con lai nhu
nhau, hé sé tod nhiét bdi d6i luu ting ddng k€. Su ting ndy ty lé véi sy thay déi
4p sudt cla moi trudng v6i s6 mi 0,6.

Vi du 6.11. Hay xdc dinh hé s6 toa nhiét oy & bé mat khi t6n tai cdc phdn
c6 céc ti¢t dién luu dong clia khéi khdc nhan. Khi tinh todn coi b8 tri cdc éng 1a
song song d = 42 mm; s, = 138 mm; s, = 63 mm; z, = 10; 0 = 0,184; 3 =
800°C; tiéu hao nhién lieu B, = 19,28 m*/s; V, = 13,25 m¥s; tiét dién luu thong
doan san phim chiy & doan ddu F,, = 60,0 m?, & doan thir hai F,, = 50 m?; dién
tich cdc bé mat d6t & c4c 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 mit theo cong thifc:
_ B +F, 1000 +1500 )
Fo="F  F,=1000 1500 - 337 m

F,*F, 60 T 50

2. T6c do trung binh khéi theo bé mat, theo (6.7):

W, = 13,25 x 19,28 (800 + 273) = 18,7 m/s
53,57x273

3. Hiéu chinh vé hinh hoc chim 6ng:
C.=[1+(2x30-3)(1-1,52)12=0912;
C,=1,0
4. Céic théng s6 vat 1y clia san phdm chdy & 9 = 800°C:
X =9,610.10° kW/(m.K); v = 428,9.10“ m%/s; Pr = 0,614
5. He s& toa nhiét d6i lwu o, = 100,6.10° kW/(m*.K)

6. Khi thay déi dén dan tiét dién c6 thé sit dung cong thiic trung binh don
gian hon:
C2F, +F,  2x50+60

F, = = = 54,5 m’
F, +F, 50 + 60

T8c 46 khéi khi d6 bang 18,4 m/s, cdon he s6 tod nhiét oy = 99,8.10°
kW/(m?.K), sai s6 tinh todn 1%.

Vi du 6.12. Mot bd qua nhiét d6i luu b6 i 6ng song song va so le trong
viing nhiét d6 cao cia san phfm chdy 8. Hiy x4c dinh hé s@ trung binh ciia toa
nhiét ag néu biét ring F,, = 1000 m? F,, = 1500 m® Khi giii bai toin 14y
s, =3,0:s,=1,5;d =32 mm; z, = 30; 8 = 800°C; 1,0 = 0,184; w, = 10 m/s.

Bai gidi: 1. Xac dinh hé s& toa nhiét o, & phn ¢6 bS tri 6ng kiéu song song.
Tuong ty vi du trudc ta tim dugc:
C.,=0,912;C,=1,0; A =9,610.10° kW/(m.K);
v =128,9.10° m¥s; Pr=0,614;

a,,=02x0912x1,0

9,610.107 [ 10x 0,032

0,65
0,614°% =
0,032 [1289.10°° }

=75,1.107 kW/(m* K)
2. Tuong wr nhu vay, & phin b6 tri 6ng theo kidu so le:
C, =0,360; C,=1,0; A =5,543.10°% kW/(m.K);
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v=128,9.10°m¥s; Pr=0,614;
i 0,60
9,610.10 10x 0,032 0.93
0,614"° =
0,032 [1289.10°¢
= 100,3.10”° kW/(m>.K)
3. He s6 10 nhiét d6i luu trung binh oy duge xdc dinh theo cong thitc:

ag Fos +agFy _ 7511071000 +100,3.107%.1500 _
F,. + F 1000 + 1500

= 90,2.10* kW/m?

d.‘_l = 0,360 . 1,0

Qg =

Vi du 6.13. He s6 toa nhiét bdi bitc xa o, thay déi thé nao khi ting nhiét do
cdc san phdm chdy tir 500 téi 800°C? LAy nhiét 46 cha vich éng bi bim bin
t, = 100°C; h¢ s8 biic xa cia méi trudng khéi € = 0,15; nhién lién khong cé tro
(khi{ tu nhién).

n

(33 - b A 1 bt T L
Bai gidi: 1. X4c dinh ty s8 cdc nhiét do _1(-_'§TL & phuong 4n ban ddu -
& nhiét do khéi 500°C.
D6i véi nhién lieu khong tro n = 3,6 ; & cdc gid tri ban ddu da cho ty s6 cédc

nhiét do:
36
1_[M] 1_400_+27_3] - 3,035
500+ 273 500+ 273
2. He s6 toi nhiét bing bic xa tir san phdm chdy t6i vich 6ng & phuong 4n
diu, theo (6.12):
o, =5.13.10™" . 0,15 . (500 + 273)*. 3,035 = 10,8.10° kW/(m*.K)

3. Tim duogc ty s6 cdc nhiét do d6i véi phuong 4n thit hai, & nhiét do céc
san phdm chdy 800°C.

3,6
1_[400+273] 1“400+273] - 2.182
800 + 273 800 + 273

4. Hé s6 toa nhiét bitc xa khi § = 800°C:
o, = 298.107 kW/(m2.K)
Do dé6, sy tang nhiét d6 clia sin phdm ch4y tir 500 t6i 800°C & nhiét do t,
khong déi 1am tang ddng ké he s6 tod nhiét bic xa.
Vi du 6.14. He s6 toa nhiét birc xa o, thay déi thé nao khi ting budc ngang
cia 6ng trong chitm s, tir 70 t&i 96 mm? Khi giai bai todn 18y: d = 32 mm; s, =
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48 mm; 8 = 800°C; t, = 400°C; p = 0,1 MPa; ry,0 = 0,12; r, = 0,300; nhién lien
Ia khi{ ty nhién (khong cé tro).

Bai gidi: 1. X4c dinh he s6 toa nhiét boi bic xa o; & phuong 4n ddu (& gid

tri s, = 70 mm).

Bé day hiéu qua cua 16p bic xa theo (6.6):

4x70x48
132t
He s6 hap thu méi trudng khéi k, [xem (4.14)1:
p.s =0,1.0,300. 0,092 =0,0027 MPa.m;

- | 0.78+16x0,12 _1 (1 ~037 x@] = 34,78 1/(MPa.m)
0,316,/0,0027 1000

s =0,9 x 0,032 [ l] =0,092 m

He s6 bifc xa clia moi trudmg khéi & thé tich giifa cdc &ng theo (4.17) va (4.11):
kps = 34,78 . 0,300 . 0,1 . 0,09 = 0,096;
g=1-e%%=0,0915

Gid tri a; & phuong 4n d4u theo (6.12):

[1 400+ 273]3'6
800 + 273

- [400 + 273]
800 +273
= 12,6.10” kW/(m’ K)

2. Xdc dinh hé s6 toa nhiét bai bifc xa a, khi tang budc ngang s, t6i 96 mm.
Bé day hiéu qua cta 16p bic xa (theo 6.6):
s=0,136 m
Hé s6 hap thu boi moi trudng khi:
p,s = 0,00409 MPa.m; k, = 28,40 1/(MPa.m);
He s6 bitc xa cita moi trudng khéi & ving gilta cdc Ong:
kps =0,116; e£=1-¢e""=0,110
He¢ s6 tod nhiét boi biic xa theo (6.12):
o, = 15,2.107 kW/(m2.K)
Do dé, sy ting budc ngang clla cdc 6ng |am tang o trong trudng hgop da

o, = 5,13.10" . 0,0915 . (800 + 273)" .

cho té1 1,206 14n.

Vi du 6.15. Hiy x4c dinh mic d6 anh hudng cia thé tich khéi ndm truée bé

mit d6t hodc bén trong bé mit d6 t61 he s6 toa nhiét bitc xa khi d6t than d4. B&
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mit duge dat & phan trén cila dudng khéi d6i luu. Khi giai bai todn 14y nhiet do
cha san phdm chdy & ddu vao bé mat d6t 900°C, nhiét do trung binh cta khéi
830°C; nhiét d6 véch 6ng bdm bdn 550°C; 1y, = 0,080; r, = 0,246; mat do
khong thif nguyén ctlia cdc hat tro p, = 0,019; loai mdy nghién cé t6c do trung
binh, bé mit d6t bao gém hai khéi (méi khéi ¢6 chiéu cao 1000 mm). Hay xét
ba phwong 4n b tri thé tich khéi.

a) chiéu sau thé tich khéi trudc bé mit gia nhiét 800 mm;

b) chiéu sau thé tich khéi trudc bé mat gia nhiét 1600 mm;

¢) chiéu sau thé tich truéc bé mat gia nhiét 1600 mm; bén trong bé mat dét
(gitra cdc kh6i) 1200 mm. Bé day bitc xa hiéu qua cla thé tich giita cic 6ng
s =0,125 m; p = 0,1 MPa.

Bai gidi: 1. X4c dinh hé s6 h4p thu nhiét bdi bitc xa cua cdc khi ba nguyén
tlr va clla cdc hat tro:

p.s =0,1.0,246 . 0,125 = 0,00307 MPa.m;

oo [0.78 +16X0,08 1} [1 _037x ; (1)23] =29,70 1/(MPa.m)

0,316+/0,00307

k= —3300x13  _gy49 1/MPam)

11232 x 162

2. He s6 bitc xa cha thé tich khéi gilia cdc 6ng trong khoi b& miat d6t theo
417 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 biic xa trong kh6i, bd qua bitc xa bé mat d6t clia thé
tich khéi:
: _[550+ 273

]4
80+273)  _ 503.10" kW/(m2.K)

Lo [550 + 273]
850 +273

4, He s6 toa nhiét bic xa 14y chinh x4c v6i hiéu chinh vé biic xa cia thé
tich khéi theo (6.14):

a) khi (hé tich khéi b6 tri trudc bé mit /, = 800 mm:

900 +273\*%( 800
1000 2000

o, = 5,13.10"" . 0,105 (850 + 273)* .

0,07
a’ =20,3.10" l:l + 0.4[ ] :| =28,2.10° kW/(m>.K);

131



b) khi thé tich khéi trude bé mat ¢6 I, = 1600 mm:
a’ = 28,6.107 kW/(m* K);

¢) khi thé tich khéi truéc bé mat va giita cdc kh6i:
ly = 1200 + 1600 = 2800 mm
o’ = 28,95.10° kW/(m>.K)

Vi du 6.16. He s8 toa nhiét tiy vich 6ng tdi mai chat lam viéc a, phu thuoc
vao vai trd clia bé mat dét nhur the ndo, bd ham nude, ving qui do, bo qué nhiét
& cédc diéu kién so sanh (luu lugng, cdc ti€t dién d€ méi chdt bén trong di qua,
dudng kinh bén trong 6ng nhu nhau). Khi giai bai todn 14y luvu lugng moi chat
272,22 kg/s; 4p sudt 29,43 MPa; S8 lugng cic 6ng 716 céi; dudng kinh trong
0,020 m. L&y nhiét 46 moi chat trong bd ham nude 300°C; & viing qué d6 390°C;
& trong c4c bod qué nhiét 500°C, phu tai nhiét trong viing qué d6 50 kW/m?.

Bai gidi: 1. Tiét dién moi chit bén trong luu thong theo (6.2):

f=0,785.0,022.716 =0,225 m?
2. Téc d6 kh6i (ugng cia moi chat:
pw = D/f = 272,22/0,225 = 1210 kg/(m?.s)

3. Ha s6 toa nhiét «, trong boé ham nudc:

O p = 29,43 MPa va t = 300°C ty khéi riéng cla nudc v = 1,333.10"° m'/kg
va t6c do nudc w, = pw.v = 1210. 1,333.10° = 1,61 m/s.

Cic thong s§ vat 1y cia nude theo bang P10 - P12 cia phy lue:

A = 59,08.10° kW/(m.K); Pr = 0,82;

Theo P11 ta x4c dinh d¢ nhét dong hoc clia nude:

v=0,127.10%m¥s

Theo (6.15) ta xdc dinh a,. Khi lvu dong trong 6ng cac gid trj C, C, va C,
dugce 14y bang 1, khi d6:

-5
0, =0,023 x 2810 ["613"0-02

0,02 0.127.107°
4. Nhu vay, d6i vdi bé mit d6t ving quéd d¢, theo hinh P6 clia phu luc &
t6c d6 khdi lugng clla moi chdt 1210 kg/(m?.s) va d, = 0,02 m; tra duge
ay = 10,41 kW/(m?K).
3 p = 29,43 MPa v t = 390°C entanpi cla m6i chat 1am viec h = 1974,5
kJ/kg. Khi d3, hé s6 hiéu chinh A = 1,5.

0.8
] x 0,82 = 13,19 kW/(m*K).
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o, =0y A=1041.15=1561 kW/(m>.K)
5. Cing nhu vay, d6i v6i b€ miat cia bd qud nhiét & p = 29,43 MPa va
t = 500°C, thé tich riéng cla hoi v = 0,008922 m’/kg; khi d6 t6c dé hoi
w, = 1210 . 0,008922 = 10,80 m/s .
Cic théng s6 vat |y cla hoi: Tir bang P10, P11 va P12 caa phu luc ta xdc
dinh: A = 11,40.10”° kW/(m* K); Pr = 1,23; v = 0,297.10“ m%/s.
He¢ s6 toa nhiét a, theo (6.15):

11,40.1073 [ 10,795 x 0,02

o, = 0,023
: 0,02 0,297.1075

0.8
] . 1,23°4 = 6,97 kW/(m2.K)

Do d6, & ciing moét t6c d6 khéi lugng cia moi chat lam viéc, t6c do dai
(tayén tinh) nho nhat c6 khi ddong nude chay trong bo ham nudc, nudc c¢b thé
tich riéng nho, cdn & trong bd qué nhiét, t6c 46 cha hoi 16n nhat.

Trong khi dé he s6 102 nhiét tir vich 6ng t6i moi chat 1am viée o, trong bo
quéd nhiét 13 nhé nhat, bdi vi né phu thuoc khong chi vao t6¢c dé moi chit ma
con phu thudc vao cic thong s8 vat 1y cla hoi (trudc hét 1a ty khai hay thé tich
riéng). Gia tri cao nhét cla a, 12 & bé mat d6t & viing qua do, vi & ving d6 c6 su
trao d6i ch4t chiy rat manh va ty khéi méi chét cao (ving chuyén pha).

Vi du 6.17. Hiy x4c dinh hé s& tod nhiét thay d6i th& nao khi tang dudng
kinh bén trong cha 6ng tir 20 t6i 52 mm.
Bai gidi: Bi&n déi bidu thitc (6.15) vé dang ham s6 o, = f(d,):
a,=Ad,"d, " =Ad"?
Tir d6 suy ra sy thay déi he s& a, vao ty s6 cic dudng kinh 6ng dugc biéu
dién nhu sau:
o, = Uy (di/d )™
& day oy, va d,g - cdc gid tri ban ddu cia he s6 toa nhiét a, va dudng kinh trong
cla 6ng d..
Trong trudng hop da cho hé s6 tod nhiét khi chuyén tr 6ng c6 dudng kinh
trong 20 mm sang dudng kinh 52 mm giam theo ty s6:
Oy52) = U220y (20/52) °* = 0,826 Qs00

Vi du 6.18. Dé dam bio dé tin cAy 1am viéc, 6ng mot c4p ciia bé qué nhiét
trung gian duge ché tao tlr cic 8ng cé dudng kinh ngoai 50 mm va bé day vach
4 mm; cAn phai taing hé s6 tod nhiét tir 650.10° kW/(m?.X) leén dén 850.10°*
kW/(m2X). Viéc chuyén sang dung cdc 6ng c6 dudng kinh ngoai 42 mm c¢6
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dam bao nhu vay khong néu giit nguyén bé diy vich va két cau ctia bo qud
nhiét?

Bai gidi: Bing cdch bién d8i (6.15) vin gir nguyén cdc thong s6 vat ly, ta
thu duge biéu thite sau day:
oty = Oy (d/dg) *? (Wiwy)>* (2)
B&i vi t6c d6 hoi, khi luvu luong thé tich khong déi, ty 1& nghich véi tiél
dién luu théng nén ¢6 biéu thitc sau:
w = wy(dy/d)? (b)
Sau khi thay ¢h€ gid tri w trong quan hé (a) ta thu dugc quan he tuong héd
gita cic hé s6 toa nhiet:
0 = Oy (A/de)*? (dg/d)" = 0y (do/d) (c)
G gid tri ddu ay, = 650.10° kW/(m*.K) gi4 tri méi o khi dat cdc 6ng $42
mm tuong \ng:
o, = 0,650.(42/34)"* = 0,951 kW/(m’.K)
Nhu vay viéc chuyén sang cdc &ng c6 dudng kinh nhd hon 1a phuong phép
hiéu qua tang hé s6 toa nhiét o, va do d6 cai thién ch€ d6 nhiét cla cic 6ng bo
qué nhiét, tuy nhién khi d6 tang tr& luc thuy dong cila chum 6ng.

BAI TAP

Bai 6.7. He s6 toa nhiét o thay déi th€ ndo khi ting s& luong céc 6ng doc
theo dong khéi tir 4 t6i 15 6ng. Lay: w, = 10 m/s, d = 32 mm; s, = 120 mm; s, =
50 mm; 8 = 900°C, ry,o = 0,100; phan b6 cic Sng theo kiéu song song.

Bai 6.8. Hay xdc dinh hé s toa nhiét ay d6i véi cdc chilm 8ng v4i phan bé
so le thay d6i th€ ndo khi thay déi budc ngang s, tir 120 t5i 138 mm va khi thay
d6i buée doc tir 50 t6i 70 mm. LAy z, = 10 (c4c s6 litu con lai theo bii 6.7).

Bai 6.9. Khi thay th€ d6t khi ty nhién bing dét mazut trong 16 hoi anh
hudng th€ ndo t6i hé s6 toa nhiét ag, n€u phan b6 6ng song song? Khi gidi bai
todn ldy w, = 25 m/s; 0, =3,3; 6, = 1,5, d = 42 mm; z, = 10; 8 = 800°C. Khi trr
nhién 13 nhién liéu s6 6 (phu luc, bang P2); a, = 1,05; mazut ]a nhién liéu s 19
(bang P1 cia phu luc) he s§ du khong khi trong dudng khéi a, = 1,03.

Bai 6.10. Hiy so sdnh cdc gi4 tri clia hé s& toa nhiét biic xa &, d6i v6i cic
ong clta chim 8ng kiéu song song & 4p suit 1 at va ting 4p sudt trong dudng
khéi t6i p = 0,5 MPa, giit nguyén t6c d6 clia san phdm chdy.
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Bai 6.11. Hay x4c dinh hé s6 toa nhiét d6i hwu oy & cic 6ng c¢6 dudng kinh
ngoai d, = 38 mm va d, = 32 mm. Khi giai bai todn 14y 8 = 900°C; ry,, = 0,100;
w, = 10 m/s; 6, = 3,0; 6, = 1,5; z, = 10, céc chiim 6ng b6 tri song song va so le.

Bal 6.12. Bé mat d6t cha bo qué nhiét d6i luu c6 b6 tri 6ng kiéu song song
cé mot phdn ré 6ng thua ra (feston hod). Hiy xdc dinh hé s6 toa nhiét trung binh
d6i luu oy néu bi€t ring bé mit d6t cha feston 1a 449 m?, bé mat d6t toan bo
phin 898 m?, tiét dién d€ khéi di qua & phin phén feston hod 14 F,, = 83,3 m?;
F,=71,4 m% s,= 138 mm; s, = 55 mm.

Cic 6ng c6 duong kinh 36 mm, z, trong phén s& thua bing 12, & phin gian
khéng r6 6ng 6. LAy & ca hai phdn nhiét do trung binh cia khéi § = 1100°C;
V, = 8,85 m’/kg; B, = 22,0 kg/s; rys0 = 0,08.

Bai 6.13. He s6 toa nhiét bite xa o, thay déi thé nao khi ting nhiét do cla
sin phdm chdy ctia than d4 tir 600 tdi 800°C? L4y heé s@ bitc xa thé tich £ = 0,15.
Nhiét d6 thinh 6ng bim bén ¢, = 450°C.

Bai 6.14. Hiy xdc dinh hé s4 toa nhiét bic xa o, khi ting bude doc s, tir 48
t6i 64 mm. Khi giai bai todn 1ay: d = 32 mm; s, = 138 mm; 3 = 900°C; t, =
400°C; 1y, = 0,08; r, = 0,226, nhién liéu 12 than d4, mat d6 khong thif nguyen
cila tro trong san phdm chdy p, = 0,019; loai m4y nghién t6c d6 trung binh, 4p
suat trong budng d6t p = 0,1 MPa.

Bai 6.15. Hé s6 toa nhiét biic xa o, thay d6i th€ nao khi thay déi mat do
khong thi nguyen cia tro trong dong khéi tir 0,010 t6i 0,020 kg/kg? (céc diéu
kién con lai theo bai 6.14).

Bai 6.16. Hay so sdnh cdc he s6 toa nhiét o, trong bd hAm nudc va trong
cdc gian 6ng 10 hoi cé dp suit dudi t6i han p = 14,715 MPa, & t6c do khsi nhu
nhau clia méi chét 1am viéc 1a 1000 kg/(m?.s) va & c4c nhiét do tuong iing 250°C
va ty, (nhiét do bio hod). Liy dudng kinh trong cla ng 20 mm. Gid trj o, c6
phu thudc téc do khéi lugng khong khi? Trong cdc 8ng cua gian 6ng sinh hoi 12
nudc séi luu dong. .

Bai 6.17. Hé s6 toa nhiét o, thay déi thé ndo khi ting nhiét d6 moéi trudng
tir 200 t6i 300°C, & p = 14,715 MPa, pw = 900 kg/(m’.s) va d, = 24 mm? Hay
phan tich su thay d4i cdc tinh chat nhiét vat 1y clia moi chat 1am viéc khi ting
nhiét d6 va 1Am r6 anh hudng cia nhiét d6 moi chat dén hé sd toa nhiét o,.

Bai 6.18. Gi4 tri a, thay d8i nhu th€ nao khi tang t6c d6 hoi tir 10 téi 30
m/s, cic thong s6 khdc nhu nhau? X4c dinh cdc Anh hudng khic dén su thay déi
a, khi thay d6i duding kinh bén trong tir 34 t&i 20 mm.
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6.3. TINH TOAN HE SO TRUYEN NHIET & CAC BE MAT POT
KIEU POI LUU

Phuong trinh trao d6i nhiét d6i luu:
Qr =k AtF/B, 6.17)
d day Qq - phu tai nhiet cha bé mit dét, kJ/kg (kJ/m’); k - hé s6 truyén nhiét
kW/(m? K); At - d6 chénh nhiét do, °C; F - dién tich bé mat dét tinh todn, m>.
He s6 truyén nhiét d6i véi cic b8 mat cha b6 qud nhiét va bo qud nhiét
trung gian, cic viing qud d6 va ctia cic b6 ham nudc duge xdc dinh theo céc
coéng thitc trong bang 6.2.

Bdng 6.2.

Céng thitc tinh todn

Dang bé mat dét va nhién liéu

a,y

l+|g, +— |o
0

k=

Céc chdm 6ng kiéu so le khi d6t cdc nhién
lieu rin.

- yvo
l+o,/a,

Céc chdm 6ng kiéu song song khi dét ¢4t ca
cdc dang nhién liéu va cdc chim 6ng kiéu so
le khi d6t khi va mazut.

Cic chim 6ng so le khi d6t cidc nhién lieu
rdn c6 k& dén sy nhan nhiét btrc xa tix buéng
dét (gian feston); chiim 6ng 1d hoi & ddu ra
tir budng dat.

Cdc chum 6ng song song khi d6t tit ca cic
dang nhién liéu va chiim 6ng kiéu so le khi
d6t khi va mazut cé tinh d&€n nhan nhiét birc
xa tir bubng d6t (cdc tdm man cia bd qud
nhiét; gian feston).

Cic chim &ng so le cia bo ham nudc, khi
dot céc nhién liéu rdn.

Cic chum 6ng song song clia bé him nudc
khi d6t tdt ca cdc dang nhién liéu va céc
chiim &ng so le cua b6 ham nuéc khi dét khi
va mazut.

Ghi chi: Trong cic coOng thife trén: o,

- hé s6 toa nhiét phia khéi (kW/m>.K); a, - he s6

toa nhiét phia moi chat (kW/m”K); €, - hé s6 bdm bdn ngoai bé mat d6t; y - hé s higv
qua nhiét; (1 + Q/Q) - nhan ti, tinh dén buc xa phu thém tir bubng d6t dén, va bé mat

d6 nhan duoc.
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Khi lru dong hdn hop ngang - doc qua cdc chim 6ng, hé s6 truyén nhiét
dugce xdc dinh riéng biét d6i v6i ciac phan 6ng luu dong ngang va doc, ¢6 tinh
dén t8c do clia sdn phdm chdy trong cic phin. Cic hé s6 truyén nhiét thu duoc o
méi phan cha bé mit s& duge 14y trung binh theo cong thic sau:

_ KngFng +kaFa

(6.18a)
Foz +F4

Ky, Fog - he s6 truyén nhiét va dién tich bé mat luu dong ngang;
k,, F, - he 58 truyén nhiét vi dién tich bé mat hmu déng doc.

V4n dé ndy s€ dugc xem xét cu thé & chuong 8 trong cdc vi du tinh todn cic
bé mat d6t bifc xa - d6i hr.

Vi cdc bé mat d6t ¢6 canh (bd hAm nurde) s€ t1é€n hanh tinh todn nhu sau:
He s6 truyén nhiét trung binh dugc xdc dinh theo céng thiic:
ki = (kuPu+ Kk, E))/(Fy + Fp) (6.18b)
d day ky va k, - hé s6 truyén nhiét clia cdc phdn cé cidnh vi phin 6ng tron

kW/(m>K); F,, va F,, - dién tich bé mat dét tinh todn ciia cdc phdn cé cinh vi
phin &ng tron, m?.

Heé s6 truyén nhiét d6i vdi phan gian éng c6 canh:
- Khi phan bd cic 6ng kiéu so le:

c1‘]11;)

ky = - (6.192)
1+ [s LI J op
o, Fgy
- Khi bd tr{ cdc 6ng song song
JE UL o I
ky =~ (6.19b)

1+ Quzp Py
0, BM
& day F/ Fgy - ty s6 dién tich bé mat d6t clia phdn c6 cdnh so vdi dién tich bé
mit 6ng bén trong cda phdn nay; a,,, - h¢ s6 quy ddi toa nhiét d6i luu va birc xa
giita cdc 6ng & phdn ¢d canh, kW/(m?.K).
Neéu bé mat d6t ¢6 cinh thu duge thém nhiét lugng bai bie xa tir buéng dot
thi (6.19a) va (6.19b) tuong ing c6 dang:

alnp

Q F
l+[ Ql\](s + — o F;:-I Ja,“p

kM = (6. 19C)
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Ky = Z‘“" (6.19d)
1+[1 +%]{1 +ﬂF—M]—\u.Q, /Q

oy Fpy
Heé s6 quy d6i toa nhiét tY cic san phdm chdy t6i vach 6ng:
Ay = FopfFu (Wt + o) + Fra/Fu(Wpsotg + o) (6.20)
0 day Y = dpp /oy - ty sO hé s6 toa nhiét theo tirg 6ng so véi gid tri trung binh

trong chim 6ng; yp = 0,036, + 1,02 - d6i v6i cic chim 6ng song song va
yp = 0,033 (5,6%%,)* + 0,98 - d6i véi cac chiim 6ng so le.
nd - 2b) (1 -
Wps=( )4% W1p) 41
b - bé day trung binh clia cdnh, m; h - chiéu cao tinh todn cda cdnh bing nira bé
rong trung binh giita céc 6ng, m.

Dién tich bé mat trong d6i ciia cdnh duoc xdc dinh qua ty s6 F,s va Fy, hoic
gdn ding qua ty s6:
F,s/Fy = W/[nd Ly (250,8) + h— /2]
d day I, - chiéu dai 8ng & phdn 6ng c6 canh, m; I5 - chiéu dai cdnh & phin 6ng
c6 cdnh m; néu tinh todn he sg truyén nhiét chi thuc hién d6i v4i phdn 6ng c6
cénh thi /,y = L5, n€u chi tinh toén'he s6 truyén nhiét don giin d6i véi toan bd
bé mat thi I, - chiéu dai téng cha &ng c6 ké ca phdn 6ng tron.
Bé mit tuong dé6i clia 6ng;:
FrolFy=1- Fp&/FM
& day Fr, - dién tich b mat cdc éng tron trong gian 6ng c¢6 cdnh cua chim 6ng, m.

He s6 hiéu qua cdnh E tim dugc phu thudc vao tham s& nhu sau:
ernh . e-mh
=
E e™ +e™mh’

m e |:2(\pp5al( +a1)]
bA o

0.5

13

& day A - he s6 din nhiét clia kim loai cdnh, kW/(m.K), dugc xdc dinh & nhiét
d6 ts = + 100; t - nhiét 46 trung binh ciia mai chat lam viéc, °C.

Khi sir dung (6.19) va cdc bién dang cha cong thic d6, cic hé s6 g, va y
duogc x4c dinh ciing nhur d6i v6i cdc bé mat d6t kiu 8ng tron trong khi d6 he s6
tan nhiét déi luu o V2 biic xa a, dugc xdc dinh theo cdc quan h¢ khic duoc dua
ra ¢ duéi.
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Heé s6 toa nhiét déi luu déi véi cdc chim &ng c6 canh so le:

A 0,7
oy =GC [yv—d] pr (6.21a)

Céc he¢ s6 hieu chinh C, va C, ¢6 cdc gid tri sau:
-806,<30vaz,<8¢6C,=1,0-0,0167(8 - 2,);
-8o23vaz,<8thiC,=(1.0-0,0083(8 - 2,);
-Né&uz,28thiC,=1,0.
He s6 hi¢u chinh cho hinh dang ciia chdm 6ng:

C,=0,115¢"1+0,11

o, -1

6% + (2611 -2

Khi o, > 50 d6i véi cdc chim &ng so le, hé s§ truyén nhiét dugc xdc
dinh nhu d6i v&i cdc chum 6ng song song, nhung khi 46 1dy o, = 5,.,.0,5;
0, = 26,,,, t6c 40 khéi duge tim theo ti&t dién quy uéc d6i vdi cdc chim 6ng
song song.

daay o=

He 58 tod nhiét ddi luu d6i véi cdc chiim 6ng ¢6 cadnh song song:

'y w.d 0,75
ok« =CC 7y [—] Pr®3 (6.21b)
A%

&day C,=1,0-0,167 (8 -2,) néuz,<8; C,=1,0 néu z, > 8;
C,=0063415<0,<3,5va1,45<0,<3,5;
C,=0,058 30, >3,5va 1,45 < q,5 3.5.

He s6 tod nhiét bic xa o, d6i v6i cdc bé mit d6t c¢6 canh duge x4c dinh
tuong ty nhu & chiim 6ng tron (xem muc 6.2). Khi d6:

_ 1;2740’10’2 - 1
$=0.5d [ 1274h/d+ 1 J (6.22)
Nhiet d6 trung binh ca 16p ngoai by bam tro:
1 Fy |By
t,=t —_— 6.23
" +{Ez+a2 FBH] F (Qx+Q) ( )

Khi xdc dinh cdc hé s6 truyén nhiet k sit dung hoic he s6 bdm bén ¢, (cdc
chiim 6ng so le khi d6t nhién liéu rin) hodc hé s6 hiéu qua nhiét y (cdc chim
&ng song song khi d6t cdc nhién lieu rin va trong t4t ca cdc trudng hop khi dét
céc nhién liéu 16ng va khi).
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He s6 bam b4n d6i v6i cdc chilm 8ng so le ¢6 khi d6t cac nhién liéu rén ¢,,
m2.K/kW, dugc x4c dinh theo cong thic:

g, = CCyp€y + At (6.29)
& day C, - hiéu chinh vé dudng kinh 6ng, dugc xdc dinh theo hinh P7 (phu luc);
Cy, - hiéu chinh vé thanh phin tro x4c dinh biéu thitc Cy, =1 - 1,181 1g(R4y/33,7);
R, ty 1& hat ¢6 dudng kinh 16n hon 30 um trong bot khi khéng ¢6 cic s6 lien vé
thanh phan hat than, d6i véi cic than d4 1dy C,, = 1, d6i v6i than biun Cy, = 0,7,
g, - he 56 bim bin ban ddu (m* K)/kW, phu thudc vao t6c dé ctia san phdm chdy
va budc tuong d4i cla 6ng, xic dinh theo hinh P8 (phu luc): Ae - hiéu chinh cho
gid tri cla hé s6 bam bdn (m®.K)/kW, 14y theo bang 6.3.
Khi tinh todn cdc chim &ng song song, khong sit dung hé s6 bim bin ¢,
(xem bang 6.2).

Bdng 6.3.
Hiéu chinh Ae, m*.K/kW

Nhién li¢éu tao | Than antraxit Than nau

hanh 16p tro Kanxkoztrixki

Bé mat d6t t ’

ms than antraxit | Cé théi I;élolx:g c6 théi bui,

chi & buibi | l‘), " than bin,

G, > 20% ' | khong théi bui

Céc cp ddu cda bo ham
nréde, cac bé6 ham nude 0 0 172 0
mot cap & 8’ < 400°C
Céc cdp thit hai clia bo
ham nuéc, cac bé ham
nuéc moétcap 3 9’ > 1,72 1,72 4,30 2,58
400°C va vung qui do
cua cdc 1o truc

Céic chum 6ng so le c6
bd qua nhiét nim trong 2,58 2,58 4,30 3,44
dudmg khéi d6i lru

Chii thich: Khi d6t cic than nau Kanxko — Atrixki cé st dung so d6 ch&
bi€n bot than ban hé hay hd Ae gidm t6i 2,58 (m* K)/kW.

D61 véi cdc chim 6ng song song khi dét cdc nhién liéu rén, hé s6 hiu qua
nhiét y duge 14y tuong ung véi bang 6.4a.

Khi 46t mazut v6i he s6 du khéng khi a; > 1,03, cdc hé s6 hiéu qua nhiét
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clia cdc bo qué nhiét va cia cdc bd ham nudc khong phu thudc vao kidu bé tri
6ng, chon theo bang 6.4b.

Bdng 6.4a.
Nhién liéu (rin) Lim sach | Hes6 vy
bé mit

Than antraxit va cdc than giy c6 0,60
Than d4, than nau (sin phim c6ng nghiép cha

than d4) ¢ 0,65
Than nau khéng cin 0,70
Ciéc than nfu cia moé Kanxco — Atrimxki, than bin | khéng cdn 0,60
Céc than d4 phién khoéng cin 0,50

Chu y: Khi d6t than ndu trong 10 hoi c6 hé th8ng ch€ bién bot than so 46
ban hd hay hd, hé s hiéu qua nhiét y = 0,65.

Bdng 6.4b.

Bé mit dét T6c do Hé s6 hiéu
cdc khi, m/s | qua nhiét y

Cap th nhat va thd hai cia bo hAm nudc va
ving qud d6 khi 1am sach bing bi.

Cdc bo qui nhiét dugc dit & duong khéi d6i
luu, khi 1am sach bing bi ciing nhu cic chim 12 + 20 0.65 + 0,60
&ng song song & dudng khéi ndm ngang.
Khéng c6 1am sach bing bi ké ca cdc chum
&ng 16 hoi va gian feston

4+12 0,70 + 0,65

4+12 0,65 + 0,60

12 +20 0,60
Chii y: Cac gia tri 16n y tuong dng vdi téc do khéi nhod hon.

Khi d&6t mazut c6 he s6 du khong khi o; < 1,03 v ¢6 théi bui, hé s§ hieu
qua nhiét 14y d&€n 0,05 16n hon gid tri di cho & bang 6.4b.

Khi d6t, khi cdc hé s6 hiéu qua cha tat ci cic bé mit d6t & S* > 400°C ta
14y y = 0,90; cdn khi 9 > 400°C 14y y = 0,85.
Khi d6t hdn hop nhién liéu, hé s6 bdm bdn 14y theo nhién liéu bi bom bén hon.

V§ du 6.19. X4c dinh hé s& truyén nhiét & b6 qua nhiét d6i luu c6 phan bs
&ng song song. Khi ti€n hanh c4c tinh todn lay: oy = 80.10” kW/(m*.K);
a, = 25.10° kW/(m2 K); o, = 5 kW/(m2.K); nhién liéu Ia than d4 (c6 théi bui).
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Bai gidi: 1. H¢ s6 hiéu qua nhiét tuong Wing vdi bang 6.4a d6i voi than d4
y = 0,65.

2. He s6 truyén nhiét tir sin phdm ch4y t6i vach 6ng theo (6.9):

a, = (80.107 +25.10%).1,0 = 105.107 kW/(m>.K)

He s§ st dung d6i v6i bé mit bao phu déu & = 1,0.

3. He s6 truyén nhiét theo bang 6.2:

_ 0,65x105.107
© 1+105.107/5

Vi du 6.20. X4c dinh he s6 truyén nhiét trong bé ham nuéc bé tri 6ng so le
khi dét than di c6 tao 16p tro bim bdn. Pudng kinh ngoli cta 6ng $32 mm;
budc doc ctia 6ng S0 mm; t6c d6 khdi 10 m/s; hé s6 tod nhiét d6i lwu oy =
95.10” kW/(m*K), bdi bitc xa o, = 1,5.10° kW(m? K), nhiét d6 sin phim chdy
& ddu vao 500°C.

Bai gidi: 1. Xac dinh hé s8 bim bin. Theo céng thic 6.24 va hinh P7, P8
clia phu luc ¢6: C; = 0,8; Cy,=1,0; g = 2,4 m’ . K/&AW; Ae = 1,72 m’ K/&AW (xem
bang 6.3). K&t qua hé s bim ban¢g,=0,8.1,0.2.4 + 1,73 = 3,64 m*> K/kW.

2. He s6 toa nhiét tir sin phdm chdy t6i vach 6ng bang:

a, = (95.107 + 15.10%1,0 = 110.10" kW/(m? K)

3. He s& truyén nhiét trong bo ham nudc.

_ 110.1073
 1+3,64x110.1073

k = 66,8.107 kW/(m’.K)

= 76,4.10° (kW/m2.K)

Vi du 6.21. He s6 truyén nhiét trong cdc c4p cia bd qué nhiét d6i luu thay
déi the ndo, néu tinh dén bifc xa nhiét bé sung tir bubng d6t sau tim man cua bo
qué nhiét? Khi tién hanh cic tinh todn 14y t6c d¢ sin phim chiy 14,9 m/s, nhién
lieu 12 mazut, cdc hé s6 tod nhiet o, = 89,55.10° kW/(m2K); a, = 47,2.10"
kW/(m2K); a, = 6,78 kW/(m2K). Nhiét hap thu ciia bé mat Q, = 239 k/kg:
Qx = 2659 kl/kg.

Bai gidi: 1. He s6 hiéu qua nhiét d6i véi bo qua nhiét d6i luu cho & bang
6.4b cé y =0,6.

2. Hé s6 tan nhiét ti san phdm chdy t6i vich 6ng theo (6.9):

a, = 1,0 (89,55.107 + 47,2.107) = 136,75.10” kW/(m”.K).

3. He s6 truyén nhiét (bang 6.2) § phuong dn ddu (bo qua bic xa nhiét tir

budng dét):
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K = _0.60x136,75. 1073

= = = 80,4.10° kW/(m%.K)
1+136,75.10™° /6,78

4. He s6 truyén nhiét & phuong 4n c6 tinh dén nhiét birc xa tdi bo qud nhieét
tir buéng dot:

0,60 % 136,75.1073

= N _3
[1+ 239 ‘ |4 13675107 ) 0 o 239
2659, 6.75 2659

=77.6.10" kW/(m*.K)

Nhu vay, bifc xa nhiét tir budng d6t 1am gidm heé s@ truyén nhiét tinh todn &
bé mit, trong vi du di cho té1 3,5%, do c6 su ting nhiét d6 bam bdn bén ngoai t,
va giam bifc xa giita cdc &ng, tuy nhién phdn bifc xa nhiét tir buéng d6t gin
bing 9% Q va nhiét hap thu cha bé mat toan b6 ting lén.

Vi du 6.22. He s6 truyén nhiét clia b6 qua nhiét phu thuéc vio sy thay déi
hé s6 tod nhiét tir vich 6ng tdi hoi trong cdc gidi han tir a, = 4 61 8 kW/(m?.K),
thay d6i nhu thé nao?

Muc d¢ anh hudng cua a, tdi he s6 truyén nhiét clia b qué nhiét trung gian
nhu th¢ ndo, md & 43 dai luong o, nho hon nhiéu (1dy o, = 0,5 kW/(m*K) va
a, = 1,0 kW/(m2K)?

Khi gidi bai todn 14y: a, = 90.10° kW/(m*K); o, = 40.10”* kW/(m2.K) & bo
qué nhiet ddu va ay = 100.10° kW/(m>.K); a, = 25.10°° kW/(m? K) trong b6 qui
nhiét trung gian, ¥ = 0,6 trong c hai phuong 4n.

Bai gidi: 1. Xac dinh cdc he s6 truyén nhiét trong b quéd nhiét cao 4p.

He s6 toa nhiét tir sin phdm chdy 16i vich 6ng:

o, = (90.10° + 40.10°% 1,0 = 130.10°° kW/(m2.K)

He 56 truyén nhiét 8 o, = 4,0 kW/(m*> K):

-3
k, = w = 75,59 kW/(m2.K)
130.10"
42009 7
4,0
He s6 truyén nhiét & o, = 8,0 kW/(m*.K):
-3
k= —2OX130107 54 95 1 wim2K)

14130107 /80
2. Xdc dinh he s& truyén nhiét trong bé qué nhiét trung gian:

Hé s6 toa nhiét o, = (100.107 + 25.107) 1,0 = 125,0.107 kW/(m*K)
-da,=0,5 kW/(m2X) cé:
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_ 06x125.107
P 14125107705
-&a, = 1,0 kW/(m2K) cé:

. 06x125.107°
P2 — -3

1+125.107 /1,0

= 60.10* kW/(m*.K)

k,

= 66,7.10°% kW/(m*K)

Do d6, su tang hé s toa nhiét tir vach 6ng t6i haoi a, trong bo qua nhiét cao
ap, c6 céc gia tri o, tuomg d6i 19n, thuc t&€ Khong anh hudng t6i su thay déi hé s6
truyén nhiét. Trong khi d6 & b6 quéd nhiét trung gian, su ting o, 1am ting ding
ké hé s6 truyén nhieét.

Vi du 6.23. Do dé6 sit dung théi bui, sy bim bin b6 qui nhiét d&i luu, b tri
8ng so le s& giam. Hay xdc dinh diéu d3 anh hudng dén hé s6 truyén nhiét nhu
thé ndo ciing nhu d&n heé s6 toa nhiét bdi bifc xa tir sin phdm chiy téi vach «,.
Khi giai bai todn 14y nhiét d6 moéi chat t = 450°C; he s6 bifc xa ¢, = 0,135; phu
tai nhiét qz = 44,1 kW/m?; nhiét d6 clia san phim chdy 1018°C, nhién li¢u Ia bot
than antraxit, t6c d6 cha san phim chdy 10 m/s; dudmng kinh 6ng 42 mm; buéc
doc 65 mm; hé s6 toa nhiét tir viach tdi hoi o, = 6,78 kW/(m?*.K); hé s6 toad nhiét
bdi d6i luu tir san phdm ch4y t6i véch 6ng ay = 89,5.107° XW/(m%.K).

Bai gidi: 1. Xdc dinh he s6 bdm bdn cila bo qud nhiét & phuong 4n déu.
Tuong tng v6i hinh P7 va P8 (phu luc) va bang 6.3:

C, = 1,13; Cy, = 1,0; &, = 2,32 m’ K/kW; Ae = 4,3 m* K/AW

Theo (6.24) ta cé6:

g,=1,13.1,0.2,32 +4,3=6,992 m> K/kW
2. Nhiét d6 vich 6ng bam bin & phuong 4n d4u theo 6.13:

, = 450 + (6,922 + %78) 44,1 = 762°C (1035K)

3. He s6 toa nhiét bdi bic xa tir cdc san phidm chdy tdi vich 6ng theo

(6.12);
(1035
1291
(1035
1291
4, He s6 toa nhiét tir san phdm chdy tdi vich &ng:
a, =(89,5.10° +44,2.10%. 1,0 = 133,7.10° kW/(m?.K)

a,=5,13.10"".0,135 . 1291° = 44,2.107 kW/(m*.X)
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5. He s6 truyén nhiét & phuong 4n déu (bd qua Iam sach bé mit):

133,7.1073
1

k= = 68,7.10° kW/(m?.X)

1+ [6,922 + 0]. 133,7.1073

6. Nhiét d6 viach 8ng ban khi c6 1am sach bé mat: Ae = 1,72 m2K/kW
(theo bang 6.3). Khi dé: g, =1,13.1,0. 2,32 + 1,72 = 4,34 m*> K/kW

t, = 450 + [450 + Ll 44,1 = 648°C (921K)
6.78
7. He s6 tod nhiét bdi birc xa tir san phdm chdy t6i véch:
_[ 921 J“
-11 3 1291 -3 2
o =5,13.10"". 0,135 . 1291’ ——o- = 38,5.10° kW/(m" K)
1291

8. He s@ tan nhiét tir san phdm chdy t6i vach éng:

o, =(89,5.107 + 38,5.10%) . 1,0 = 128,0.10 kW/(m* K)
9. He s6 truyén nhiét d6i v4i bé mit 1am sach thudng xuyén:
128,0.107°

1 -3
1+| 434+ —— 128.10™
+[ [6.78] ]

Do dé, viéc théi bui b& m4t dét 1am tang hé s& truyén nhiét trong trudmg
hop di cho téi 1,183 1dn. Khi d6 nhiét d6 16p bdm b4n bén ngoai gidm va hé s6
toa nhiét tinh todn bidc xa giam.

k=

= 81,3 kW/(m? K)

Vi du 6.24. Mat 46 céic hat tro c6 kich thude 1n hon 30 pm (R, trong tro
bay) thay déi tir 55% (phuong 4n 1) t6i 35% (phuong 4n 2). Hé s6 bidm bin &
thay déi thé nao? néu chiim &ng ¢6 cdc 6ng dudng kinh 32 mm.

Bai gidi: 1. Xdc dinh hé s@ hiéu chinh cho thanh phén hat clia tro:
-O Ry, =55%:
55
Cyp=1-1,18 lgm= 0,749
- d R30 - 35%:
35
Cep=1-1,18lg 335 = 0,981

2. He s6 bam bin d6i v6i cic gid tri khdc nhau clia R, theo hinh P7 (phu
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luc) 6 d = 32 mm, C, = 0,8; theo hinh P8 (phu luc) & w, = 10 m/s va s,/d = 48/32
= 1,5, he s& bdm bén ban ddu g, = 2,235 m2 K/kW. Khi d6:

- O Ry = 55%:

£,=0,8.0,749.2,235+ 0= 1,34 m>.K/kW
- O Ry = 35%

£, =0,8.0,981.2,235 + 0= 1,754 m* K/kW

Titc 12 khi hat tro bay nhd hon (khi nghién than nho), hé s6 bdm bin cha
&ng ting, trong tridmg hop di cho, t6t 1,309 14n. Tuy nhién khi chuyén sang
nghién nhién liéu nho s& dam bao su chdy kiét nhién liéu t&t hon.

Vi du 6.25. Hay tim hé s6 truyén nhiét cia b qué nhiét, khéi Ivu dong hén
hgp doc va ngang bé mat. B& mac d6t tinh todn thay d6i nhu th€ ndo néu 4t ca
bé mat b6 quéd nhiet 1a luu dong ngang? Khi tinh todn lay cdc he s6: o™ =
80.10° kW/(m*.K): o’ = 25.10° kW/(m2.K); o, = 45.10° kW/(m>K); o, = 5,0
kW/(m?.K), bé mat gia nhiét F,; = 1500 m?; F, = 300 m?; he s& hi¢u qua nhiét y
=0,65; & = 1.0.

Bai gidi: 1. Hé s& tod nhiét tir sin phdm chdy tdi vich 6ng khi h dong
khéi ngang:

o™ = (80.10" + 25.10™%). 1,0 = 105.10” kW/(mK)
2. He s6 truyén nhiét khi lvu dong ngang (Xem bang 6.2):
_ 0,65x105.1072
", 105107
5.0
3. He s6 tod nhiet khi lvu dong doc:
a,’=(25,0.10%+25.10% . 1,0 = 50.10° kW/(m*K)

4. He s6 truyén nhiét khi huu dong doc:

0,65 50.10~°
1+50.107 /5,0
5. Hé s6 trung binh cha truyén nhiét theo (6.18b):

-3 -3
k, = 66,8.107" x 1500 +32,5.10™° x 300 =61,1.107 kW/(mz.K)
1500 + 300

6. Xdc dinh bé mat d6t quy udc F,, khi Iiru dong ngang hoan toan. b€ c6
dugc sir hap thu nhiét nhyv nhau & cdc bé mit c¢6 luu dong hdn hop va luu dong

= 66,8.10° kW/(m*.K)
1

k,= =32,5.10* kW/(m*.X)
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ngang don thudn, cén phai c6 déng thic:
l(nquu = klb (an + Fd)
suy ra:

_ 6111072
- -3

k
Pu= th
¥k

(an + Fd)
ng L s

(1500 + 300) = 1646 m*

Két qua b& mat tinh todn gidm t6i 8,5%. Cén thay ring két qua phu thudc
vao ty s6 ax™ va o va . O céc gia trj 16n ciia o, sy gidm nay sé it hon, chinh
diéu d6 1am don gian tinh todn d6i vdi cdc bé mat ban bire xa dat & ddu ra bubng
dét.

Vi du 6.26. Hiy so sdnh cdc hé s6 truydn nhiét cia cic c&p bo qua nhiét
d6i hru khi 10 hot 12m viéc & dp su4t chan khong, 1am viéc & dp sudt khéi duong,
cling nhu khi 16 hoi c6 dp sudt khéi cao. Khi giai bai todn 14y dp suit dudng
khéi 16 hot khi 1am viéc dudi dp sudt (chan khéng) 0,1 MPa; 0,103 MPa (ting
4p) va § 1 hoi c6 4p suat khéi cao 1,0 MPa; t6c d6 sin phdm chdy 10 m/s,
duong kinh ngoai cia 6ng 32 mm; cidc budc 6ng ngang 138 mm, doc 50 mm;
phan b6 6ng theo kiéu song song; s6 lugng 6ng theo chiéu sau 20 céi; nhiét do
san phdm chdy 800°C; 4p sudt riéng phén clia hoi nudc ry,, = 0,191; téng 4p
sudt riéng toan phin cia hoi nudc va khi ba nguyeén tir r, = 0,282; nhién liéu la
khi twr nhién; nhiét d6 thanh 6ng bdm ban t, = 450°C; hé s& toa nhiét tir thanh
16i hai a, = 6 kW/(m* K).

Bai gidi: 1. Khi 16 hot 1am viéc du6i 4p sudt chan khong, x4c dinh hé sd
toa nhiét d61 luwu tir sin phdm chdy tdi vich 6ng ay.

Véi cde bude tuong déi cia 6ng o, = s,/d = 138/32 = 4.312; 0, = s5,/d =
50/32 = 1,562. Hé s6 hiéu chinh vé s6 luong 6ng doc theo dong khéi va hinh
dang bé mit d6t nhu du: z,> 10thi C, = 1,0.

Ba,>3,taliy o, =3,khidé C,=[1+2.3-3)(1-1,562/2)"] = 0,940.

Ciéc dic tinh vat 1y cia khéi & 8 = 800°C va rys = 0,191. Tir bang P9 cia
phu luc, c6 xét hiéu chinh cé:

v=126,0.1,025.10°=129,15.105 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.=02.10.0940 9,656.10 10 x 0,032 0.618°% =
0,032 1129,15.10°%

= 77,8.107° kW/(m*K)
X4c dinh hé s6 toa nhiét ¢ cAc sin phdm ch4y t6i vich 6ng bai bitc xa o
Bé day hiéu qua cilia 16p biic xa, theo (6.6):

$=0,9.0,032 [i 138 "250

U

- 1] =0,218 m;

Tich p,s =0,1 . 0,282 /0,218 = 0,00615 MPa.m;
He s8 1am yé&u bitc xa bdi khi ba nguyén tlr theo (4.14):

k= {o,73+ 1,6x0,191 -1,0} [1_0)37%%] = 25,82 1/(MPa.m)

0,1364/0,00615
He s8 bic xa, theo (4.13):
g =1- e-25.!!.‘2.0‘1»()‘7.&2.0.2]11 =0.147
He s6 toa nhiét bdi biic Xa ti c4c san phidm chdy t6i thinh 6ng a theo (6.10):

723

a, = 5,13.10".0,147 . 1073° L)B_

J36
19,8.10° 2
- 73 9 kW/(m*.K)

1073

& day T, = 450 + 273 = 723K 12 nhiét d6 tuyét d6i clia 16p bam bin bén ngodi.

Ta x4c dinh hé s6 toa nhiét ti san phdm chdy t6i vich 6ng theo (6.9):

o, =10(77.8.10° +19,8.10%) = 97,6.10" kW/(m? K)

He s6 truyén nhiét & cac c4p bo qud nhiét:

O 8 > 400°C he s6 hi¢u qua nhiét y = 0,85; he s6 truyén nhiét:
_ 97,6.107° x0.85
14976107 /6

k, = 81,6.10° kW/(m*.K)

Khi 16 hoi 1Am viéc 0 4p sudt duong, ta xdc dinh hé s6 toad nhiét bdi d6i lvu
tir sAn phdm chdy t6i vach ay. Tir (6.11) va tinh d6 nhét dong hoc phuy thuoce vao
4p sudt, ta c6:

0,65 0,65
Gy = O [P—“] =77,8.10° [%J =79,3.10% KW/(mK)
p

X4c dinh hé s6 toa nhiét bai bic xa tir san phdm chdy téi vich a,.
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Tich p,s = 0,103 . 0,282 . 0,218 = 0,00633 MPa.m;
He s6 k, = 25,43 1/(MPa.m);
He s6 biic xa € = 0,149,
He s6 toa nhiét bdi bitc xa o, = 20,1.10° kW/m2.K
He s6 truyén nhiét:

Oy = 99,4.107 kW/(m2.K):

k, = 83,1.107 kW/(m*.K)

3. Khi tinh todn 16 hoi cao dp ta xdc dinh hé 86 toa nhiét bdi d6i luu tir san
phdm chdy t6i vich:

agp=778.10" [%’%] 065 =347,5.10”° kW/(m* K)

He s6 toa nhiét boi bic xa tr céc san phdm chdy t4i thanh.
Tich p,s = 1,0.0,282.0,218 =0,0615S MPa.m.

He s k = | 278+ 16x0I91 (10,37@] = 7,752 1/ (MPa.m)
0,3164/0,0615 1000

He s8 bic xa &€ = 0,379;

Heé s6 toa nhiét biic xa:

,379
ax s = 20,1.10" %@ =51,1.10" kW/(m?.K)

Heé s truyén nhiét:
o= 1,0 (347,5.10" +51,0.10%) = 398,5.10° kW/(m*.K)
_ 3985107 -3x0.85

398,5.1073
+ ————
6

k, =317.7.10° kW/(m2.K)

1

Tic 12 khi chuyén sang lam viéc cha 19 hoi ting 4p, 1am thay d6i khong
nhiéu hé s truyén nhiét tdi 1,8%, trao d6i nhiét & cdc bé mat 1d hoi cao 4p &
p = 1,0 MPa tang t6i 3,893 ldn so vdi 1am viéc cla 16 hoi duéi dp suat chan khéng.

Vi du 6.27. Hay x4c dinh hé s& truyén nhiét trong bé ham nuéc kiéu canh
¢6 chum 6ng song song. Khi ti€n hanh tinh todn 1dy cdc 6ng c6 dudng kinh
ngoai 28 mm va bé day vach 4 mm; budc ngang ciia 6ng s, = 85 mm , budc doc
s, = 45 mm; cum dng xodn cé 2 nhdnh &ng song song, chiéu cao cdch 31 mm,
bé day trung binh cha cdnh 3 mm; dién tich bé mit cia phan ¢6 cénh Fy, = 7040
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m?; dién tich bé mit phdn &ng tron F, =1572 m”*; bé mat bén trong clia 6ng cha
phén c4nh Fg,; = 2148 m* nhién liéu d6t 12 mazut, hé s6 hiéu qua nhiét \y = 0,702;
s cdc hang 6ng z, = 80; nhiét d6 sin phdm chdy 460°C, & ddu vao 609°C; nhiét
d6 nude 293°C, thé tich rieng phdn cia hoi nuée 1y, = 0,118, thé tich rieng
phén cta hoi nuéc va khi ba nguyén tr r, = 0,258; ty s Fs/Fy, = 0,602; Fy,/Fayu
= 3,277. Ty s8 chiéu sau cia thé tich khi & ddu vao bé d6t so véi chiéu sau cla
kh6i d6i lwu Iyl, = 0,522. Cic he s6 toi nhiét trong cic 6ng, kW/(m2.K): a, =
11.63; k, = 84,9.10°.
Bai gidi: 1. Xdc dinh hé s6 toa nhiét bdi déi luu:
Céc budc tuong déi cla 6ng o, = 85/28 = 3,036; 6, = 45/28 = 1,61; hé s6
hieéu chinh vé hinh dang chiim éng va s& cdc hang éng.
_ 3,036 -1
T 30367 + 2 x 16021 —2
C,=0,115.3,036"*.0,841 + 0,11 = 0,135
Baiviz,>8nénC,=1,0.
Céc thong 56 vat 1y cla c4c san phdm chdy & 8 = 460°C va Ty,o = 0,118 (cé
tinh hiéu chinh): v = 67,054.10° m%/s; A = 6,227.10° k¥W/(m.K); Pr = 0,629;
He s toa nhiét bdi déi luu clia cdc ng tron:

= 0,841

ax =1,0.0,135

0.028 67,054.107%

=98,5.10° kW/(m*K)
2. Xdc dinh hé s6 toa nhiét tr cdc san phdm chdy tdi vach &ng bdi birc xa o,

0.7
6,227 10_5 {l 1;65 X O‘OZSJ 0’6290’33 -

Bé day hiéu qua coa 1dp bic xa:

_ 1274x3036x 1,607 - _ ,
s=0,9 x 0,028 x FZTE = 1,054 m;

28
He s6 1am y&u bic xa bdi cdc ki * .a nguyén tu:
pP.s =0,1.0,258 . 0,054 =0,00141 MPa.m;

Kk, = [0'78 +16x0.118 1.0] . [1 0,37x170%] =506 1/(MPa.m):

0.316,/0,0014
Bé day quang hoc cua 16p bifc xa:
kps = 59,6 . 0,1 . 0,258 . 0,545 = 0,0838;
He s6 bitc xa ctia thé tich khéi giita cdc 6ng
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t=1-e%%%=0080;
Nhiét d6 vich 6ng bi bim b4n:
t,=t + 100 =293 + 100 = 393°C (666K);
Hé s6 toa nhiét tir san phdm chdy téi vich &ng béi biic xa:

666
Sl
o, =5,13.10"" . 0,080 ., 733° = 5,16.10" kW/(m?.K)
75
C6 tinh dén hiéu chinh vé bitc xa cia thé tich khéi

o= 5.16.107 [1 +0.3x 282
1000

x 0,25x% 0,522 x 0,07} = 6,6.107° kW/(m* K)

3. Xdc dinh hé s6 toa nhiét quy d6i tir sin phdm chdy t6i bé mat cdnh a,,,
theo (6.20):
Ty s& giita h¢ s6 toa nhiét clia Sndao v6i gia tri trung binh ton gian éng:
W = 0,033 .3,036™ . 1,61°* + 0,98 = 1,077,
Ty s6 giita he s6 toa nhiét canh véi gid tri trung binh trong chim 6ng:
- (10,028 -2 x0,003)(1-1,007)
4x0,031

T $6 FrolFy = 1 - F,/Fy = 1 — 0,602 = 0,398;

+ 1 =0,949;

pb

2 % (0,949 % 98,5.10™ +6,6.107%)
0,03x 41,87.1073
41,87.107 kW/(m.K), duge xdc dinh Kkhi t,s = + 100 = 293 + 100 = 393°C;

Théng s6 m.h = 39,92 . 0,031 = 1,237;
He s6 hiéu qua canh:
_ 3.447-0,29 _
(3,447 + 0,29) x 1,237
Ciéc gia tri thu duge cho phép xdc dinh hé sé toa nhiét theo (6.20):
Oypp = 0,389 x (1,077 x 98,5.107 + 6,6.10™) + 0,602 x 0,633 x
x (0,949 x 98,5.107 + 6,6.10%) = 86,0.10" kW/(m’ . X);

0.5
Thong s6 m = [ :I = 39,92, & day Ay =

0,683

4. He s6 truyén nhiét trong phdn canh cia bé mit theo (6.19b):

-3
kM = 0,702 X 86.10 = 58,9. 10~3 kW/(mI‘K)
86.107
1+ x 3,277
11,63
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5. Ta xdc dinh he s§ truyén nhiét trung binh d6i véi bé ham nudc kidu
canh.

He 56 truyén nhiét & phdn &ng tron dugc xdc dinh nhu trong chim 6ng déi
hru binh thudng, lwu dong ngang va uing vdi ddu bai di ra k, = 84,9.10°
kW/(m*K). Theo (6.22) ta xdc dinh hé s6 trung binh cha truyén nhiét.

= 58,9.1072 x 7040 + 84,9.1073 x 1572
P 7040 + 1572

=63,6.10° kW/(m*.K).

BAI TAP

Baj 6.19. Hay xdc dinh h¢ s6 truyén nhiét ca bo qua nhiét déi luu dat
trong dudng khé6i ndm ngang khi d6t mazut, khong théi bui bé mat. D€ tién
hanh tinh todn ta 18y: t6c dé sin phim chdy 15 m/s; cic hé s6 ag = 80.10°
kW/(m2K); oy = 25 . 107 kW/(m2.K); a, = 6 kW/(m?.K).

Bai 6.20. Hay x4c dinh hé s6 truyén nhiét & bé mit d6t viing quéd do ti€n bs
tri 6ng so le khi d6t than nau. Khi giai bai todn 14y, t6c d6 sin pham chdy 12
m/s; duong kinh ngoai cua 6ng 42 mm; budc doc s, = 75 mm, hé s§ toa nhiét wr
khéi bdi d6i lwu o = 90.107 kW/(m2K); he s6 tod nhiét bic xa o, = 30.10°
kW/(m*K); bd qua nhiét trd phia moi chat 1am viéc 1/a,.

Bai 6.21. Hay xdc dinh sai s6 bao nhié¢u khi xdc dinh hé s6 truyén nhiét
trong chiim 6ng so le nhung khong tinh nhiét tr& bén trong /o, (diing coéng
thitc chinh xdc & bang 6.2) khi giai bai todn 1dy: @, = 9,00 kW/(m?K); cic s6
liéu con lai iy bai 6.20.

Bai 6.22. Tuong ng vdi céc s6 lieu thi nghiem ta 14y he s6 bim bdn cia bo
qud nhiét €, = 1,72 (m’>.K)/kW thay thé& cho ¢, = 4,3 m* K/kW. Hé s& truyén
nhiét s& thay d6i bao nhiéu trong bé qua nhiét da cho, khi vin giir nguyén cic
gid tri ay va a,? Khi gidi bai todn 14y: ag = 90.10° kW/(m*K); e = 0,15; a, = §
KW/(m2.K); t = 450°C; 8 = 850°C; phu tii nhiét qp = 45 kW/m?.

Bai 6.23. Hiy xdc dinh hé s6 bdm bin d6i v6i bé qua nhiét d6i luu b6 tri
éng kiéu so le & t6¢c d6 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 bin hé s6 bim bin nhu thé
nao?

Bai 6.24. Su thay d6i budc doc s, anh hudng dén hé s6 bdm bdn cla chim
bé tri 8ng kiéu so le? & phuong in ddu 14y w, = 7 m/s; dudng kinh éng 36 mm;
cdc bude doc clia 6ng s, = 55 va 75 mm; than bun 1a Ae = 2,6 m> K/kW.
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Bai 6.25. Hiy so sanh cdc hé s6 bdm b4n khi dét cdc than d4 & cdc dudng
kinh éng 32, 42 va 60 mm, & cic didu kién nhu nhau s,/d = 1,4; Ae = 0; w, =11
m/s.

Bai 6.26. He s6 hiéu qua nhiét va hé s6 truyén nhiét cia bé6 ham nudc,
b6 tri 6ng song song thay d6i th€ nao khi chuyén sang d6t than nau thay thé
cho than di gdy? Trong tinh toin 18y ay = 100.10° kW/(m*K); a, = 15.10"
kW/(m*K).

6.4. TINH TOAN PO CHENH NHIET PO TRONG CAC BE MAT DOT

Cic dang chuyén dong tuong hd co bin giita cic moéi chat trong céc bé mat
dét d6i luu fa nguge dong, thuan dong va hdn hop. D6 chénh nhiét d6 1a hién
nhiét d¢ trung binh trong bé mit gia nhiét gifta cic moi chidt trao déi nhigt,
duoc xac dinh theo céng thic.

Ats - At
_8s T AM
A= At/ Aty (6.25)
& day Atg va Aty - cac do chénh nhiét do 16n hon va nho hon cia nhiét d6 giita
cdc moi chét & cdc ddu bé mart dét, °C.

Vi nhi¢t dung khéi lvong ciia mo6i chat 1am viéc theo 1y thuyét 16n hon
nhiét dung kh6i lugng clia san phdm chdy, ty s6 su thay déi nhiét do cdc khéi
khi hru déng qua bé mit xay ra & mic d6 16n hon so v6i moéi chét 1am viéc; chi
khi cho m6t phin luu lugng m6i chat 1am viéc di qua bé mat dét méi c6 thé xay
ra truong hop 12 ty s6 sy thay d6i nhiét 46 gi¥a khéi va nhiét d6 moi chdt 1a
bing nhau, hodc thay déi ngugc lai.

Trong truting hgp Atg/Aty < 1,7, d6 chénh nhiét 46 & thudn dong cling nhu
& nguoc dong, vot do chinh xdc dia 16n, ¢6 thé xac dinh bang hiéu trung binh s68
hoc cila nhiét d6 theo cong thic don gian:

At=9 —t (6.26)
& day S va t - cdc nhiét do trung binh cita moéi chat dot néng va bi d6t néng
trong cic giéi han cha bé mat dét, °C.

3 dong hdn hop, khi chuyén déng tuong hd cha moi chat & cdc gisi han bé
mat d6t ¢6 ca ddng thuan va dong nghich, d6 chénh nhiét d¢ dugc xdc dinh theo
cong thic:

At = WAL, (6.27)
& day At,, - d6 chenh nhiet do duge xdc dinh déi vdi toan by bé mat d6t theo
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cong thitc (6.25), coi nhu d6i véi dong nghich, °C; y - hé s6 hiéu chinh tinh d6i
sa d6 chuyén dong tir ngugce dong tét hén hop.

Trong cdc trudng hop At,, gin véi gid tri d6 chénh & dong thuan (At,,,). ¢6
nghia & trudng hop At /At,, 2 0,92. D6 chénh nhiét d¢ & bé mat d6t, véi do
chinh xdc did 16n, c¢é thé x4c dinh theo cong thic:

At = (At + At,,) 0,5 (6.28)

Ta phin biét hai dang so d6 hén hop: hén hop néi ti€p va hdn hgp song
song. Trén hinh P9 va hinh P10 (phu luc) dua ra cic so d6 nay va c4c d6 thi dura
vao d6 xic dinh cdc hé s6 hiéu chinh khi tinh déi.

Trong s¢ d6 c6 dong hén hgp néi ti€p (hinh P9), b& mat bao gém i hai
phdn dugc mic néi ti€p theo hai moi chat, nhung khi chuyén tir mét doan sang
doan thd hai c6 su thay déi phuong thifc luu déng. He s6 y d6i véi so dé niy
dugc xdc dinh theo d6 thi (xem hinh P9), khi sir dung c4n tinh ba tham s6& khong
thit nguyén:

A=F uF:P=1,/(8 -t R=1/1, (6.29)
4 day F,y, F - dién tich cic bé mit d6t clia doan thuin dong va bé mat toan
phdn, m% t, VA 1, - c4c d6 giam nhiét do toan phén (1 ddu vio - d€n ddu ra) chia
moi chat, °C;

Trong cic so d6 c6 dong song song hdn hop, mic néi 1i€p cdc doan bé mat
d6t theo moi chdt 1am viéc, nhung d6i véi dong khéi cic doan bé mit 1a song
song (khu virc trén clia hinh P10 cha phu luc). Viec xdc dinh he s§ higu chinh
d6i v6i céc so d6 nmdy thuc hien theo so dé duéi cia hinh P10. O day 15 - su
gidm nhiét d6 toan phin ciia moi chét nao cé gid tri 16n hon, °C; 1y, - d0 giam
nhiét d6 todn phdn clia méi chat thit hai, °C;

Khi sir dung dé thi hinh P10 cia phu luc, cdn ndm viing hai nguyén 1y,
mot 12 su hoa trén todn phdn clia moi chat trong mdi dong va thd hai, dién
tich cdc bé mat d6t clia mdi dong cdn phai khic nhan khong nhiéu. Khi dé,
0,7 < Foi/Foom < 1,5, & day F,r va F,, 12 cdc bé mat dét tuong ting véi cédc
phdn nghich ddng va thuan dong, m’.

Trong céc trvong hop con lai, d6 chénh nhiét do duge coi la riéng biét d6i
v6i m&i mot trong cac phdn. Cdc so dd phiic tap bt ky c¢6 thé phén ra céc phin
c6 so d6 mic theo nghich dong va viéc x4c dinh At d6i véi mdi mot trong s6 cic
phin nay. Do chénh nhiét d6 trung binh d6i véi bé mit d6t sé duge xdc dinh
theo céng thirc:
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AtlF] + A[ze +...+ At"Fn
ZF;

Atm =

(6.30)

Pé x4c dinh At 8 mdi doan, cin cho cdc gi4 tri trung gian clia nhiét d6 moi
chit 1am viéc. Bo chinh x4c cla cdc gid tri cha ching duge kiém tra bing biéu
thitc:

Qi _ A4k
Q: ALK

So dé v6i chuyén dong cit nhau cha méi chdt (xem hinh P11 ciia phy luc)
¢6 phan ra hudng cit nhau twong hé cia ci hai dong trong céc gi6i han bé mat
d6t ¢6 s6 cac dong clha mot trong s6 cAc moi chit khong I6n hon 4. Khi s6 cac
dong cit nhau 16n hon 4, so dé chuyén dong duoc xem xé€t nhu so dé nguoc
dong hay so dé thuan ddng thudn tuy.

Heé s8¢ y d6i véi cac so d6 nguge dong néi chung duge xdc dinh theo hinh
P11 ctia phy luc (ph4n duéi). Dé sit dung d6 thi ta tinh cdc tham s6 khéng thi
nguyén:
™ v R Ts

= = 6.31
9 —t' Ty ( )

Dé thi hinh P11 cta phu luc thu4n tién dé tinh todn so dé & huéng tuong
tdc nguoc ndi chung cla cdc dong.

Khi cidc dong la thuan dong, theo cdc tham 56 tim duge P va R, tinh dugc
thong s§ Py:
_I-[1-PR+1)]/"
- R+1
& day n - s6 cdc 14n déi chiéu cia bé mat duge tinh todn. Trong trudng hop niy
he s v dugc xdc dinh theo cdc thong s6 R va P, theo dudmg cong 1 (hinh P11
cha phu luc). C6 thé sir dung dé thi trong trudng hgp khdc nhau cdc bé mat trao
.d8i nhiét cha cic dong ddi chiéu (khong qui 20%). & gia tri d6i vai toan bo bé
mat y = 0,9. Trong trudng hop nguoc lai, dd chénh nhiét 46 cin tinh rieng biét
theo cdc.doan.

P, (6.32)

Tinh todn At & cdc bé mit d6t ma & d6 nhiét dung ciia mot trong s6 moi
ch4t thay déi 16n hoac thay ddi trang thdi pha méi chat trong cdc gi6i han cia
bé mat, s& thuc hién d6i v6i mdi mot trong s6 cic doan c6 cic gid tri 6n dinh
cla cic thong s6, toan b6 bé mat. Sau dé tinh trung binh d6 chénh nhiét do
theo:
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AL = Q +Qy+..+Q,
T Q . Q Q
=Ly =2, 4=
At, At At

(6.33)

n

P6i véi cdc trudng hop cu thé clia cdc bé mit 16 hoi c6 thé 4p dung cic don
gian hod duéi day:
D61 vdi cdc bd ham nudc “s6i”, nhiét d6 nude & ddu ra quy udc 14y bing:
Ah

g =t + —
8,4

O day t” - nhiét d6 cua nubc s6i 0 4p suét ddu ra bo ham nudc, °C; Ah = h”p — h” -
lugng nhiét tiéu hao cho hod hai, k)/kg; h™ - entanpi cha nudc so6i & 4p sudt ddu ra
bd ham nudc, kJ/kg; h”g - entanpi cita hdn hop hoi nudc sau bé ham nude, kI/kg.

Su don gian hod nay 12 cho phép, khi d¢ chita hoi & d4u ra x < 0,3, nhiét d6
nuGe ddu vao bé mat 16n hon 16n 180°C, d6 chénh nhiét 46 ddu vao cédc cap cha
b6 ham nude 16n hon 80°C va & 4p sudt 16n hon 1,4 MPa;

Khi d6 4m hoi ban d4u cao va tham s6 L—QL < 0,12, cho phép sir dung

céc cong thic vin thudmg ddng d6i voi moi chat mot pha, & day (1 - x) - d6 4m
ciia hoi di vao bé mat dé; r, h, ,, h, - trong tng 12 nhiét 4m & ddu vao, kJ/kg.
Néu diéu kién dé khong duoc thoa man, thi cdn tinh todn theo tirmg doan va
san d6 14y trung binh At theo (6.33).
Vi du 6.28. Hiy xdc dinh d6 chénh nhiét 46 d bé mat gia nhiét cia b qui
nhiét khi nhiét d6 san phim chiy & ddu vao 8 = 1070°C, & ddura 8" = 956°C &
nhiét do hoi ddu vao t = 470°C vi & ddura t’ = 519°C. B6 qud nhiét cé so d6
chuyén dong thuan dong ctia moi chit. Hay tim sai s6 trong xdc dinh At khi st
dung cong thic don gian.
Bai gidi: 1. Ta xdc dinh cdc d6 chénh nhiét do 16n va nho giita cic moi chat:
At = 9§ —t' = 1080 - 470 = 610°C;
Aty =9 —t =956 — 519 = 437°C;

2. Do chénh nhiét 49 trung binh theo (6.25):
Mo = giora37 = SI8.7°C

Bai vi Atg/Aty = 610/437 = 1,396, nhd hon 1,7, c6 thé sir dung céng thic
don gian (6.26). Trong trudng hgp nay At,, = 0,5(1080 + 956) — 0,5 (470 + 519)
= 523,5°C. Sai s8 xédc dinh At:
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523,5 - 518,7
—— T —
€= 518.7 . 100 =0,81%

diéu d6 cho phép bdi vi do chinh xdc cho phép khi xdc dinh clia nhiét hdp thu
cuia cdc bé miat d6t £ 2%.

Vi du 6.29. Hay x4c dinh do chénh nhiét d6 & bé mat d6t, ban ddu chuyén
dong thuan dong cia moi chét, sau dé nguge dong. Khi gidi bai todn l4y:
9 = 861°C; 8" = 739°C; t” = 545°C; F = 2690 m* F,, = 896,7 m?.

Bai gidi: 1. Xdc dinh c4c thong s6 A, Pva R:
A = 896,7/2690 = 0,333;

545 - 448
=861 - 448 = 0:235;

R = 8_56415__74% =1,258
2. Xdc dinh do chénh nhiét do & dong nguoge theo (6.25) va d6i voi dong
hdn hop. Hé s6 tinh déi ra theo hinh P9 cha phu luc y = 0,994.
Ats = 861 - 545 = 316°C;
Aty = 739 — 448 = 291°C;

316 - 291 .
Ator = Tn(316/291) = J03.4°C:

At =0,994 . 303,4 = 301,58°C;

Vi du 6.30. Trong 10 hoi mét 6ng xodn duge sit dung d€ duva hoi nuéc 16i
via chita ddu c6 chiim 6ng d6i luu c6 xay ra dét néng nudc téi s6i va su bay hoi
cha né dat téi d6 chia hoi x = 0,35. Hiy xdc dinh d¢ chénh nhiét d¢, néu biét
8" = 680°C; 9" = 1030°C; lwu lugng nuéc 2,78 kg/s; 4p sudt nude p = 18,05
MP3; t = 300°C.

Bai gidi: 1. Xé4c dinh entanpi clia nuéc & ddu vao va ddu ra bé mit dot va &
nhiét d6 sdi theo cdc bang nhiét déng hoc cla nudc va hoi nudc, xac dinh:

h' = 1336,1 kl/kg; t,, =357°C; hy, = 1735,4 kI/kg; r = 777,0 kJ/kg.

Entanpi ctia nu§c & x = 0,35 trong phdn ham nudc:

h" = hy, + X.r = 17354 + 0,35 . 777,0 = 2007.4 kJ/ke.
2. X4c dinh nhiét hap thu cia phdn ham nudc & phdn khong so6i cia né:
Q, = (hy;, - h)G = 1735,4 - 1336,1) 2,78 = 1110,1 kJ/s;

3. Xdc dinh nhiét hap thu cia phdn hdm nuéc & phdn séi cita né:

Q, = (h' g — hy,)G = (2007,4 — 1735,4) 2,78 = 756,2 kJ/s;
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4. X4c dinh nhiét do cila san phdm chdy trong ti€t dién clia dudng khéi & dé
t = t,,,. Nhiét dung clia sin phim chdy thay d6i khong 16n, ta 1ay:

R 756,2

= 888°C
5. X4c¢ dinh d6 chénh nhi¢t d6 & phdn khong s6i cha phin ham nudc:
Aty = 888 — 357 = 531°C
Aty = 680 — 300 = 380°C

531 - 340 .
At =Tn(531/380) = 1.3°C

6. Nhir vay & phén s6i ciia phdn ham nuéc:
Atg = 1030 - 357 = 673°C; Aty = 888 - 357 = 531°C

Do chénh nhiét a6 theo (6.25):
At = %1—) =596,2°C
Theo quan hé don gidn: 3 = 0,5(1030 + 888) = 959°C:
At = 959 - 357 = 602°C. Nhu vy d6 sai léch khong 16n.
7. X4c dinh d6 chénh nhiét do trung binh & bé mit d6t:
111,0 +756,2

At = = 501,5°C
111,0 . 756.,2
451,37 599,2

Vi du 6.31. Hay tim do6 chénh nhiét d6 & cip 1 bd qua nhiét, trong dé6 cé
hoi véi d¢ chua hoi x = 0,9.

Ta ldy: p = 15,1 MPa; D = 138,89 kg/s; t = 370°C, c4c khi c6 §' = 755°C,
8" = 488°C, chuyén dong cta méi chat trao ddi nhiét 12 ngugc dong.

Bai gidi 1: Ta tim gia tri cla (6 hop KL—_’_‘% Theo béang nhiét dong hoc

ciia nudc va hoi nuéc 6 p= 15,1 MPa vat" = 370°C:
h,. = 2826,9 kJ/kg; r = 992,7 kJ/kg; t.,, = 343°C; h' = 2608,5 kJ/kg.

Trong trudng hop ndy h, = 2608,5 — 0,1.992,7 = 2509,5 kJ/kg, thong s6
(1-09)992,7
P = 2826,9-2500,5 = 0313

Bdi vi gid tri tham s6 16n hon 0,12 ta tinh d¢ chénh nhiét d¢ theo timg
phédn bé mat.

2. X4c dinh nhiét bay hoi cia phdn 4m cdn lai:
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Q. =D(1 — x)r =138,89(1 - 0,9)992,7 = 13787.6 kJ/s
3. Xdc dinh nhiét cia hoi qua nhiét:
Q, =D(h,, — h") = 138,89(2826,9 - 2608,5) = 30291,9 kJ/s

4. X4c dinh nhiét do clia san phdm chdy & vi tri bay hoi hoan toan (x = 1):

Cg Qg gn
Fe= 2095

30291,9 .

5. Do chénh nhiét d6 & phin ddu bé mat (doan bay hoi lugng 4m):
Aty = 571,5 — 343 = 228,5°C; Aty = 488 — 343 = 145°C.
228,5 + 145,0 .
At =Tn(228.5/145,0) - 183.6°C
6. Tuong tur @ doan qué nhiét cia hoi:
Atg= 755 — 370 = 385°C

Aty= 571,5 — 343 = 228,5°C
385-228.5 .
At = 1n385/228,5 = 300°C
7. Do chénh nhiét do trung binh & bé mit bo qud nhiét:

137876 + 302919 .
Aty ="137876 302010 = 250.3°C
183.6 300

BAI TAP

Bai 6.27. He s6 hiéu chinh va d6 chénh nhiét 6 trong bé qua nhiét d6i luu
thay déi thé nlo khi thay ty 1& dién tich déi ph4n thuan dong cia bé mat d6t tir
0,333 t4i 0,43? Khi giai bai toan 14y 8' = 532°C; 8" = 400°C; t' = 350°C

Bai 6.28. Xic dinh do chénh nhiét d6 trong bo him nuéc kiéu s6i ¢c6
chuyén dong nguge dong cha méi chat, véi d6 chira hoi x = 0,10. Lay p = 15,1
MPa; t' = 250°C; ' = 730°C; 8" = 340°C.

Bai 6.29. Do chénh nhiét do thay d6i thé nao khi ting do chira hoi x tr 0,35
t6i 0,47 Cic s6 lidu ban ddu 1ay theo vi du 6.33.

Bai 6.30. Hiy phan biét quan he cia At,,; va At trong bo qui nhiét t4m
man v & bd ham nudc khic nhau nhu th€ ndo. Khi giai bai ton 14y: & bo qui
nhiét tim man 8’ = 997°C; 8" = 921°C; t' = 443°C; t" = 46°C; trong b him nuéc
8' = 507°C; 8" =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 lugng ctia bé mat d6t dinh cho 1 kg (m®) nhién lieu kl/kg (kJ/m®)
dugce xdc dinh theo phuong trinh truyén nhiét:

Q, = KAtF/B, (6.34)
Lugng nhiét hap thu nay bing luong nhiét do cdc san phdm chdy toa ra va
dugc xdc dinh theo hiéu s& entanpi clia khéi & cac bién clia bé mat dét (theo can
bang nhiét):
Qs = o (AT — IT" + Aay, H%) (6.35)
& day H' va H" - cdc entanpi cla san phdm chdy & ddu vio va ddu ra bé mat dét,
kJ/kg; H’,, - entanpi 1y thuyét clia khong khi lanh lot vao, kJ/kg.

Khi t4n tai trong dudng khéi, & d6 c6 dat bé mat d6t chinh, cdc bé mat dét
phu (vi du, b6 tri & thanh dudng khéi) cling cén phai tinh ca nhiét hap thu cia
bé mat phu Q,, theo cong thirc:

Qs=¢ (H - H'+ Aa,, H'y) - Qph (6.35a)

Khi cédn thiét xdc dinh entanpi va nhiét d6 cla san phdm chdy sau bé mat
d6t d6i luu & nhiét do di biét, va entanpi cia sin phdm chdy & d4u vio bé mit
va h4p thu nhiét luong clia né, cong thic (6.35a) bién déi ¢ dang:

H'=H - % + Ay HY, (6.35b)

Dua vao entanpi H” va nho s6 liéu clia cdc bang P3 va P4 tim dugc nhiét do
cla san phim chdy sau bé mat d6t.

Lugng nhiét hap thu cia moi chat lam viéc trong b& miat déi luu tinh cho
Ikg lvu lugng ctia moi chat d6 Ah (kJ/kg) duge x4c dinh theo biéu thic:

QrB,

Ah =

& day, D - luu lugng méi chét di qua cdp d3 cho cia b8 mat d6t, kg/s.

Khi nhiét lugng hap thu clia bé mit do trao d6i nhiét d6i luu ciing nhu do
bitc xa truc ti€p tir budng dat, thi cong thitc (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 thiét k€&, dién tich bé mat d6t duge xac dinh nhd

phuong trinh truyén nhiét:

Ah = (6.36a)

160



B,Q;
kAt

Sau khi xdc dinh kich thudc chung ctia bé mit d6t cdn x4dc dinh cdc dic
tinh k&t cdu cta no.

F= (6.37)

Loi giai clia bai todn ndy phu thudc vao cic didu kién ban ddu ndo di biét
hay di cho trudc.

Vaéi céc kich thudc phi bi da cho cia dudng khéi, 6 d6 ¢6 b6 tri bé mit d6t
a.b, m? va & budc ngang clia 6ng theo hang diu ctia b& mat d6i v s,, mm, ta
xac dinh dugc s6 doan (s6 hang) ciia bé mit 6ng theo bé rong cla nd:

n, = afs;.10°% -1 (6.38)

& day, a - kich thudc thing cta ti€t dien dudng khéi, ma theo kich thudc d6 bs
tri 6ng g6p phan phéi clia bé mit, m.

Véi duong kinh 6ng da cho va tiét dién toan boé méi chat di qua (hoi, nudc)

f,., m?, t8ng s6 6ng dam bio gid tri di cho cha f,, bing:

n, = f,./(0,785d%) (6.39)
V3 t6c do kh6i luong cha moi chdt 1am viée, kg/(m’.s):

pw = D /(0,785d’ ;) (6.40)
S6 6ng trong mot doan:

= £,/(0,785d% ) = N, (6.41)

Chiéu dai lam viéc clia doan 6ng thing ndm ngang hay thing ding:

l,=h-2I (6.42)

& day, I, - kich thude khe hd giite chd uén 6ng va vach duong khéi, m.
B& mat d6t clia mot nhdnh 6ng xoidn , m%:
F,. = (2], + 2aR)nd (6.43)
& day, R - bén kinh u6n ctia 6ng, m; thudng R = (1,75 + 2,5)d.10” m. S lugng
nhanh tao thianh bé xodn ruét ga doc theo dong khéi:
N, = F/(F,.npn.) (6.44)
S48 lugng n,,, 14y s6 nguyén hay bdi s6 0,5.
Chi€u sdu ciia bo gian &ng doc theo dong khéi khi b6 tri &ng kiéu so le:

I, =({n,,-2)R + (ny — 1)s, (6.45a)
Ciing nhu vay khi b6 tri 6ng ki€u song song:
In = (4nncl = 2)R + 2nnet(n'1'P - ])52 (645b)
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Vi du 6.32. Hay xé4c dinh kich thudc bé mat bo ham nuéc kiéu 6ng tron cia
15 hoi d6t ddu mazut. Khi tinh todn 14y theo moi chdt khéi: §° = 496°C; 9 =
375°C, H’ = 9533 kJ/kg; H’ = 7087 kl/kg; ¢ = 0,99; Q,, = 4,0 kl/kg.

Theo moi chit lam viéc t’ = 275°C, h’ = 1206 kl/kg: D = 263,89 kg/s, 4p

sudt p* = 29,92 MPa, p’’ = 29,63 MPa. S6 liéu theo nhién liéu dét: B,= 19,278
kg/s; V, = 13,25 m'/kg (c6 tinh dén tudn hoin kin cdc khi); Tho = 0,1168;

1, = 0,2566/ a = 1,03. Lo hoi kin khéi, 4p sudt trong dudng khéi p = 0,1 MPa.

So bo 14y két cau ti€t dién ust coa dudng khéi F, = 63,7 m?; tiét dién dé
nuée di qua fy = 0,254 m?; cdc 6ng $32 mm c6 bé day vich 6 mm, s6 cdc hang
z,> 10 phan b8 cdc 6ng theo kifu song song cb bude s, = 80 mm, 5, = 42,5 mm,
bé day hiéu qua ciha thé tich biéc xa trong cham 6ng s = 0,228 m; kich thuéc
tuong d6i cha thé tich khi 14y so b6 I/, = 1,04; bé rong dudng khéi 16320 mm,
chiéu sau 6360 mm.

Bai gidi: 1. X4c dinh nhiét lugng h4p thu bdi bd ham nhiét theo can bing
nhiét (xem (6.35)):
Qs = (9533 - 7087 + 0).0,9936 — 4 = 2426 kl/kg

2. D6 tang entanpi cua nude trong bd ham nude theo (3.36):
Ah = 2426x19,278 _ 177.2 ki/ke
263,89
3. Entanpi va nhiét 46 nudc & ddu ra bé ham nudc:
h” =h’ + Ah=1206 + 177,2 = 1383,2 kJ/kg

Theo cdc bang nhiét dong clia nudc va hoi nuéc d dp suit p*’ = 29,63 MPa,
entanpi nay tuvong ting véi nhiét d6 nuée t” = 310°C.

4. Nhiét do trung binh cha sin phim chdy v nudc trong bé mit:
9 =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 d6 chénh nhiét d6 theo (6.27), & chuyén dong giita cdc ddng
moi chat 12 ngugce dong:

Atg = 496 - 310 = 186°C

Aty =375-275=100°C

186 - 100 )
At="7"786/100 = 138,6°C

6. X4c dinh t8c d6 nude & ddu vao bd ham nudc theo (6.8):

162



_ 263,89x0,0012546 _
0.254

Khi d6 t6¢ d6 khdi lugng cia nudce:
pw = 263,89/0,254 = 1040 kg/m’.s
Téc d6 nude tinh dugc 12 dit d€ diam bao ché d6 khong An mdn oxy vi miic
cho phép cla nhiét d¢ kim loai 6ng.
7. T6c d6 trung binh clia sin phdm chdy theo (6.7):

w. = 13:25x19,278 % (435 + 273)
' 63,7x273

8. X4c dinh hé s6 tan nhiét boi d6i luu va bidc xa, tuong ing v6i 6.3:
4,999.1075 [10.4 ~ 0,032

1,3 m/s

B

= 10,4 m/s

0, =02x1,0x 1,0 x

0,65
0,634°% =
0,032 63,25.10‘6] g

= 81,9.10" kW/(m”* K)
Ta tim hé s6 toa nhiét biic xa. Tuvong tmg véi muc 6.2:
t, =292 + 60 = 352°C (625K);
pas = 0,1 x 0,2566 x 0,228 = 0,00584 m.MPa;
k, = 0,0584 1/(m.MPa); kps = 0,166; £ =0,151.

Khi dé theo céng thic (6.12):

625
- 08
o, = 5,13 x 10" x 0,151 x 708° 625 = 8,5.107 kW/(m’.K)

L-=08
Tinh hiéu chinh vé bic xa nhiét clia thé tich phia truéc ddu vio bo ham nuéc
theo (6.14):

769 ¥
a', = 85.107° |1+0,3 x[—] x1,04%07 | = 10,9.10° kW/(m*.K)
1000
10. He s6 hiéu qua nhiét cha bo ham nude theo bang 6.4:
v =0,66 +0,05=0,71
11. He s& truyén nhiét (theo bang 6.2):
k =0,71 x 92,8.10" = 65,9.10° kW/(m*.K)

12. B& mat trao ddi nhiét tinh to4n clia bd ham nudc theo (6.37):
F - 192782426

= 5106 m?
65,9 x138,6
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Véi kich thude ti€t dién duong khéi va cich phan bé cic 6ng gép phan phéi
doc theo mat trudc, s6 cic doan song song theo (6.38) bing:
n’.= 16320/80 — 1 = 203 doan
Véi sy tang khe hd gita cdc doan 6ng bén vi tudng, ta 14y s6 chin, n = 202
doan.
O ti&t dien dé nudce di qua di cho f, = 0,254 m?, 56 cdc &ng trong doan theo
(6.41):
nep=0,254/(0,785 x 20? x 202.10°) = 4
13. Dién tich b& mat cia moét nhdnh theo (6.43) khi:
b=6,36-2x0,08=6,2m:
6 F=(2x6.2+2x 3,14 x0,06) x 3,14 x 0,032 = 1,284 m?
S8 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 phén cla khéi 6ng xoin theo (6.45b):
[,=(4x5-2)x006 +2x5(4-1)0,042=2,34m
B&i vi I, > 1,4 m, bé mat thuc hién & dang hai khéi theo dong cic khéi
1., = 1,36 m (ba nhdnh) va /; = 0,86 m (hai nhinh) cé doan tr6ng giita chiing
0,8 m.

Vi du 6.33. Hay xdc dinh bé mit gia nhiét cdn thiét cia bé ham nudc c6
canh trong 10 hoi d6t mazut, khi thuc hién tinh toén 14y:

Dong khéi: 9° = 609°C; 9” = 312°C; H’ = 10743 kJ/kg; H” = 5288 kl/kg;
Qgny = 105 kJ/kg; mdi chat lam viec t* = 254°C; h* = 1104 kJ/kg: D = 186,11
kg/s; p” = 15,8 MPa; chuyén dong tuong d6i gilta cdc moi chit: nguge dong.
Cic s6 lien két cqu: F/F = 0,817; F™*,/ Fyy = 0,398; tiéu hao nhién liéu va hé s
gilt nhiet: B, = 14,528 kg/s; ¢ = 0,997. Céc kich thuéc duang khéi: bé
rong a = 18,0 m, chiéu sau b = 3,32 m; thé tich riéng ctla cdc san phim chay
V, = 11,84 m*/kg, budc ngang s, = 85 mm, budc doc s, = 45 mm.

Bai gidi:

1. X4c dinh lugng nhiét hap thu ciia bd ham nude theo cin bang nhiét bdi
(6.32):

Q; = (10743 - 5288) x 0,9971 — 105 = 5334 kl/kg

2. PB6 tang entanpi cia nudc trong bd ham nudce theo (6.36):

5334 x 14,528
Ah= D338X14528 4 4 kike.
186.11 §
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3. Entanpi va nhiét d¢ nudc & ddu ra bd ham nude:

h”=h’+ Ah=1104 + 416,4 = 1520,4 kJ/kg
O p = 15,8 MPa, theo bing nudc va hoi nuéc, nhiét d¢ nuée t” = 330°C.
4. Nhiét d¢ trung binh cla sén phAdm chdy v nudc & bé mat:

8§ = 0,5 (609 + 312) = 460°C (733K)

t =0,5(254 + 330) = 292°C

5. D4 chénh nhiét 49 bd ham nudc:

_ (609 - 330) - (312 - 254) .
At = in 279/58 = 140,7°C

6. Tuong Ung véi vi du 6.27, he s6 truyén nhiét trung binh & b ham nudc
c6 cinh 1a k,, = 63,62.107 kW/(m* K).

7. Bé mat dét tinh todn clia bé hAm nuéc cé cdnh theo (6.73):

F= 14,528 x 5334

63,62.107 x 140,7

8. Xdc dinh di¢n tich bé mit phin cdnh:

Fy = F(F\/F) = 8657 x 0,817 = 7077m?
9. Ta xdc dinh bé mit 6ng bo tiét kiem & phdn mang:

F™, = Fy (F™W/ Fy) = 7077 x 0,398 = 2817 m?
& phin 6ng tron:

Frp= 2817 + 1580 = 4397 m?

10. Tién hanh tinh toan cdc dic tinh hinh hoc cua b6 ham nuéc. Ta ldy
tuong 1ng v&i cac hudng dén trong [1], t6c d6 khéi lugng cia nuwdc trong bd
ham nudc pw = 700 kg/(m>.s).

Khi d6 tiét dién cdn thiét dé nudc di qua:

f,= D/pw = 186,11/700 = 0,266 m*

B3i vi theo diéu kién bai todn d = 28,4 mm, thi s6 cdc 6ng dugc mic song

song theo (6.39):
n,= 0,266 / (0,785 x 0,02%) = 846

Su phan b cdc 6ng cia bo ham nudc dat vubng géc vdi mat trude cia 16 ¢
budc ngang s, = 85 mm (theo didu kién bai todn).

3 phin 6ng b6 tri kidu so le s6 cdc doan 6ng n, = 18000/85 - 1 = 210,76
cai. Ta 14y n, = 210. S& c4c 6ng trong doan: ny, = 846/210 = 4,0.

= 8657 m*
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Xac dinh tiét dién d€ khéi di qua va t6c d6 cha khéi & 1, = 0,07 m, {, = 3,32
-0,07=325m.

Tiét dién d€ khéi di qua theo (6.3):
F=18,0 x 3,32 - 210 x 3,25 x 0,028 = 40,65 m’
Tdc d6 cdc khéi trong khéi by ham nudc theo (6.7):

w, = 11:84x14,53(460,5 +273)
' 273 x 40,65

= 11,36 m/s

BAI TAP

Bai 6.31. Hiy tim nhiét d6 ciia sin phdm chdy sau b6 ham nué6c b8 tri 6ng
ki€u so le. Khi giai 14y: 8° = 357°C; H’ = 6972 kJ/kg; Ao = 0,02; H®, 4= 257.5
kl/kg; ¢ = 0,9972; B, = 22,278 kg/s; ty,0 = 0,072; 1, = 0,219; u,, = 0,0146
kJ/kg; V, = 8,48 m*/kg; nhién liéu d6t 13 than Nheriongrinxki CC, loai mdy
nghién: ki€u bda, lAm sach 8ng cha bd ham nhiét kiéu bi, nhiét d6 méi chat 1am
viéc t’ = 250°C; h’ = 1086,5 kJ/kg; D = 186,11 kg/s, chuyén doéng clia méi chat
12 nguoc dong. Cac dic tinh két cfu: F, = 0,188 m* F, = 73,3 m?% F=6972 m*%,
6ng c6 ¢28 mm vdi bé day vich 4 mm; budc 6ng s, = 85 mm; s, = 44 m; ty 56
/1, =1,0.

L4y g, = 4,47 m2.K/kW v2 entanpi cic khi & nhiét d6 9 = 400, 300 va 200°C
tuong ng ¢ H = 5078,6; 3755,6 va 2407,2 kJ/kg.

Bai 6.32. Nhiét d6 san phdm chdy sau bé ham nuéc thay d6i thé nao néu he
s6 bim ban €, tang tir 4,47 t6i 6,19 m* . K/kW?

Khi giai bai todn 18y cdc s6 lidu cin thiét tr 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 xic dinh dién tich bé mat d4t tinh todn cin thi€t cha cip 1 bo
qud nhiét trung gian, dugc dat trong dudng khéi va 1am sach bing bi. Khi thuc
hién cic tinh todn 14y véi khéi: 8’ = 697°C; 8 = 496°C; H' = 13746 kJ/kg: H”
= 9533 kl/kg; Qu = 327 kl/kg; Aam= 0; ¢ = 0,9936; B, = 18,278 kg/s; V, =
13,25 m'/kg; ry,0 = 0,1168; r, = 0,2566; nhi¢n liéu d6t 12 mazut, h¢ s6 du khong
khi sau budng d6t a, < 1,03; méi chét lam viec: D = 216,11 kgfs; t* = 310°C; i’
= 2882,3 kJ:kg; p’ = 4,12 MPa; p” = 4,07 MPa; s6 liéu két cAu chon so bo F, =
0,975 m% F, = 49,2 m?, cdc 6ng $50 mm c6 bé diy vdch 4 mm, b8 trf cdc 6ng
theo kiéu song song ¢6 cac budc s, = 92 vd s, = 80 mm: z > 10; s = 3,1951/], =
2,284.
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Bai 6.34. Bé mat d6t cdn thay d6i the ndo néu do ting entanpi cha hoi & cap
ra cia b qua nhiét trung gian tang tir Ah = 157,3 kJ/kg (bai 6.33) t6i Ah = 200
kJ/kg? Entanpi cba sin phdm chdy 4y & cic nhiét 46 § = 900, 800 va 700°C
twvong dng H, = 7268,3; 6380,7; 5505,6 kJ/kg. He s& truyén nhiét 14y theo
bai 6.33, k = 68,9.10° kJ/(m*K), s6 litu theo nhién liéu va nuéde cling 14y theo
bai 6.33.
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Chuong 7

CACH TiNH TOAN BQ SAY KHONG KHi
KIEU ONG (TBM) VA KIEU HOAN NHIET (PBR)

7.1. NHIET HAP THU GIGI HAN CUA BO SAY KHONG KHi MOT
CAP, PO CHENH NHIET PO

Su thay d6i nhiét do gia nhiét khong khi va nhiét d6 sin phdm chay trong
bo sdy khong khi dugc xéc dinh tir phuong trinh can bing:
(Ve),
(Veyy
g day 5, t',, (8, 8, - nhiét 40 cla khong khi néng va khong khi & ddu vao bo
sdy ciia san phdm chdy & ddu vao va diu ra b6 siy, °C, (Vc),, (V¢)s - cdc nhiét
dung khéi lugng t8ng ctia cAc san phdm chdy va khong khi, kJ/(kg.K)

tag— t,l = (S‘s -8 yx)

Khi san phdm chdy v khéng khi hoan toan di qua bo sy thi ty sé:
(Ve),/ (Ve)g> L vavivay (L, ~t')> (8, -8 )
Vai tang su hap thu nhiét bo sdy, d6 chénh nhiét d6 gira cAc méi chit (khi
— khong khi) & ddu “néng” b6 sdy bi gidm. Theo 1y thuyét né c6 thé dat i
khong (0). Nhiét hap thu cla bd sdy ma & né cé d6 chenh nhiét d6 & ddu “néng”
bang 0 dugc goi 1a nhiét hap thy, giéi han [Ql,,, c6 thé dugc xdc dinh theo biéu
thifc:

(Vo). | (Vo . 0.5Aa, (Ve)g
(Vo) +05Aa, (Ve | (Vog  (Ve), +0,5Aa,(Ve)g
1 1
B(Ve)g (Vo) + 0,540, (Vo)p @

[Qln =

(7.2)

& day: () va (") 1a cdc chi s§ xic dinh cdc gid tri dai lugng & ddu vao va ddu ra
bo sdy;
B - hé s6 du trung binh ciia khong khi & b6 siy, B = B + (Aa,/2);
Ad, - dong khong khi lot sang khi & bo say;
B - hé s6 du khong khi & diu ra bo sdy; ¢ - hé s6 gi nhiét.
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Pé tinh todn [Qlgn cdn chon so b nhiét do cdn thiét cha khéng khi néng
hay cia khéi & ddu vao b sdy va tir cAn bing nhiét cho bo sdy, tinh cic gid tri
khdc cla nhiét do, sau d6 xdc dinh céc nhiét dung khéi lugng ctia khéi va khong
khi .

Lugng nhiét hap thu gidi han thue cha mot cdp bo say [Ql,, ngoai ty s6
(Ve), /(Vc)g con phu thudce vao do chénh nhiét d6 t6i thiu & ddu “néng” Aty va
bing: '

(Vo),
M (Vo). + 0580, (Vo)
1 1
B(Ve)g  [(Voy, +0,5Aa,(Ve)gle

At

[Qlw = [Qlgs -

D¢ gia nhiét 16n nhat (gi6i han) cia khéng khi [t, 3l & mot cdp clia bo sdy
v6i cac [Qly, 8y, t’p dd cho, loai bo sdy, B tim theocang thic:
Q- (Vog
B(Vc)p (Vo)g

Do chénh nhiét d6 d6i vdi dong cit nhau x4c dinh theo (6.31) va phu thuéc
vao s6 lugng céc 14n déi chiéu ctia dong, huéng tuong d6i cha chuyén ddng moi
chat (thuan hay nguoc dong), cdc so dé néi dong theo méi chat khéi va cic didu
kien hoa tron trong cic dong va giita ching. Viéc tinh dén cdc y&u 16 nay thuc
hién bang cdch dua vao hé s6 hiéu chinh y. Tir d6 tinh ra do chénh nhiét do,
theo cong thac At, = WAt 4,

[tr.B]lh = (74)

0 day At - 46 chénh nhiét d6 & so d6 ngugc dong, duge xdc dinh theo cong
thic (6.27).

Hé s6 y tim duogc theo hinh P11 cia phu luc. Dé sir dung hinh P11 c4n xic
dinh cdc tham sé:

P=1y/(8 -U);R=15/1y (7.5)
& day: Ty - su thay déi (su gidm) nhiét d6 khi méi chat ndy di qua bé mit gia
nhiét ma & dé nhiét d6 nho hon, °C;
15 - su thay déi nhiét d6 ciia méi chat thit hai, °C.

Vi du 7.1. Hay tim lugng nhi¢t hap thu gidi han cda 1 cdp cla bo sdy
khong khi va nhiét d6 khong khi néng sau nd khi dét than Nheriongrinxki.
Lay: Aty = 55°C; 'y = 50°C; §,, = 142°C; a,, = 1,28; Aa, = 0,03; " = 1,17,
¢ = 0,9972; céc entanpi 1y thuyét cia khong khi va san phdm chdy & cdc nhiét
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d6 khéc nhau c6 cdc gid tri sau ddy, kJ/kg (theo phu luc, bang P3, nhién liéu
sd 16).

Nhiét do, °C 100 200 300 400

Entanpi H', 971,3 1967,8 2993.6 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 xdc dinh lrong nhiét
hap thu can bang ing véi né cha bo sy khong khi & ¢, 5 = 270"C

Entanpi 1y thuyél cta khong khi H°,; = 2343,4 kJ/kg, con & U'y= 50°C;
H." = 4292 kJ/kg.

Khi d6, Qs (B” + Aa/2) (H, s - H”y) =
= (1,17 + 0,03/2) (2343,4 - 429,2) = 2286,3 kJ/kg.

2. Ta xdc dinh entanpi v nhiét d6 cta sin phim chdy & ddu vao bo sdy
khong khi:

H’, = ny‘i’ Qs,/(P - Aa' Hok_k

a day, H%, , - entanpi ctia khéng khi lot, kJ/kg, nhiét d6 clia né d6i bo sdy kiéu
6ng duge xdc dinh & 1, = 0,5(270 + 50) = 160°C va bing 1378,4 kJ/kg.

Entanpi cia khéi thai, & 8,, = 142°C va h¢ s6 du khéng khi a,, = 1,28,
H,, = 1732,1 + 2268,3/0,9972 - 0,03 x 1378,4 = 3965,4.

O o’, = 1,28 - 0,03 = 1,25 gié tri thu dugc H’, tuong ng nhiét d6 khéi &
ddu vao b6 sdy 9', = 325°C.
3. He s6 du khong khi trung binh & bo sdy:
B =p"+0,5Aa, = 1,17 +0,5 x 0,03 = 1,185
4. X4c dinh nhiét dung khé6i lugng cha san phdm chdy va khéng khi & ddu
vao va ra bo say, kJ/(kg.K):
(Vc)’, = 3965,4/325 = 12,201; (Ve)', = 1732,1/142 = 12,198
(Ve)'y =429,2/50 = 8,584;  (Vc)'y =2343,4/270 = 8,679
5. Lugng nhiet hap thu 1y thuyét ctia bo sdy khong khi theo (7.2).
Gid tri phu tro:
A = (Ve)', + 0,5Aa, (Ve)'y = 12,201 + 0,5 x 0,03 x 8,679 =
= 12,331 kJ/(kg.K)
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12,198 50 8,584 . 0,5x0,03 % 8,584
12,331 8,679 12,331
1 1

1,185x 8,679 12.331x0,997
6. X4c dinh theo (7.3) ludng nhiét hap thy giéi han khi At, = 55°C;

12,201
12,331

142

[Q]g b=

= 5691,5 kl/kg

55 %

[Qlin = 56915 -

- =2270,67 kl/kg

1,185x 8,679 12,331x0,997

7. Theo (7.4) ta xdc dinh nhiét do gidi han cha khong khi ndng:

2270,67 8,584
+50

1,185 x 8,679 8.679

[tep)n = =270,2°C

Vi du 7.2. Hiy tinh todn ti 1¢ khéi bao nhiéu cdn thi&t di vio bo sdy kiéu
hoan nhiét dé dim bao ¢,z = 400°C. Khi sir dung so d4 “phdn duéi tich riéng™?
D6 chenh nhiét d6 & ddu “ndng”. Lay Aty = 50°C; 8,,= 130°C; t'y = 50°C; B” =
1,13; a's = 1,25; a, = 1,45; ¢ = 0,997 (phu lyc, bang P1, nhi¢n liéu s6 5).

Bai gidi:

1. Xédc dinh entanpi cha khong khi va khéi (kJ/kg), & cdc nhiét d6 khac
nhau (cic gid tri 1y thuyét H°, va H; xem & bang P3 cla phu luc).

Nhiet do, °C 200 300 400
Hoa=1.25 1918 39423 6076,8
Hda=145 20592 42290 -

2. X4c dinh nhiét lugng hap thu ciia bd s&y kiéu hoan nhiét phia khéng khi
& cdc nhiet 46 di cho cha khong khi néng va lanh. Ta 14y so bo ti 1¢ khoéi di qua
bo s4y kiéu hoan nhiét, x, = 0,85, khi dé A, = (1,45 — 1,25)0,85 = 0,170;
Qs = (1,13 + 0,170/2)(2873 — 353) = 3062 kJ/kg
3. X4c dinh entanpi vi nhiét do cdc khi & ddu vio b6 sdy kiéu hodn nhiét, &
8, = 130°C va a,, = 1,45 entanpi clia khéi thai H,, = 1430,3 k/kg:

3062 0,200
0,85% 0,997 2
Entanpi nay & o', = 1,25 tuong ting nhiét d¢ khéi:

' 47199 -3942.3
3. =400 + 76,8 —2042.3
4. Ty s6 nhiét 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) J(Ve)a = (400 — 50)/(479,2 — 130) = 1,021
3 gid tri da cho Aty = 50°C:

9', = 400 + 50 = 450°C

(Ve)/(Ve)g = (400 — 50)/(450 — 130) = 1,094

Do dé, ty 1& phdn khéi di qua b6 s&y kiéu hoin nhiét bing:

1,094
X = 0,85 x> = 0911

5. Kiém tra cac gi4 tri thu duge:
D6 lot khong khi vao bo sdy kiéu hoan nhiét:
Ao, = (1,45-1,25)0,911 =0,182
Luong nhiét hdp thu ctia bo sdy kiéu hoan nhiét bing:
Qs =(1,13 +0,182/2)(2873 — 353) = 3077 kJ/kg
Entanpi va nhiét d6 khéi & ddu vao bo sdy kidu hoan nhiét:
3077 0200
09109 x 0,997 2

4495,3 - 39423
6076,8 -39423

Do chénh nhiét d6 & ddu “néng":
Aty = 451,8 - 400 = 51,8°C so véi gid tri 33 cho Aty = 50°C.

H', =1430,3 + 2873 = 4495,3 kl/kg

S', = 400 +

200 = 451,8°C

s

Vi du 7.3. Hiy xdc dinh d6 chénh nhiét do trong b6 siy khéng khi, kiéu
ong, khong khi lwu déng 3 ldn d6i chidu. Ldy 8, = 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 déi chién
xuéng con la 2.

Bai gidi: Tuong ting véi (7.5) ta tim duge cdc théng s6 P va R:

P2 o608 R-2ar 0 =119

Theo hinh P11 & phu luc (dudng cong 3) ta tim duge y = 0,§6.

Ta x4c dinh duoc d6 chénh nhiét d6 & nguge dong theo (6.1):

142 - 50) - (285 - 221) .
atr =1 In92/64 =7.2C

Po chénh nhiét do thirc & bd sdy ba lan déi chiéu:
At=77,2 x 0,96 =74,1°C
Khi gidm s6 lugng cdc 14n d6i chiéu 16i 2 thi he s§ hieu chinh y = 0,905
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(hinh P11, dudng cong 2):
At =77,2x 0,905 = 69,9°C

Do dé, su giam lugng cdc 14n d6i chiéu ti ba 6i hai & cdc diéu kién chip

nhan, lam giam dé chénh nhiét d6 tinh todn téi 4,2°C (6%):
BAI TAP

Bai 7.1. Nhiet d¢ gidi han cba khong khi néng thay déi bao nhiéu khi tdi
tuan hoan 3% cac sin phim chdy trudc bo say khong khi? Cic s6 liéu ban ddu
18y theo vi du 7.1.

Bai 7.2. Ngudi ta cho nhiét d6 san phdm chdy & ddn vao bo say khong khi
mot cdp §', = 350°C. Hiy x4dc dinh nhiét d6 can bang cia khéi thai déi véi cic
phuong 4n thuc hién bo sdy khong khi kiéu 6ng va kiéu c6 tdi tudn hoan khi d6t
than nau Nazarovxki (phu luc, bang P1, nhién lieu s§ 15). Lay: Aty = 45°C; t'g =
35°C, a = 1,20; B” = 1,23; ¢ = 0,9972; d6 lot khong khi & bo séy kiéu 6ng la
0,03, & bo s4y kiéu hoan nhiét 1a 0,20.

Bai 7.3. Lugng nhiét hap thu gi6i han thuc cha bé sy kiéu hoadn nhiét khi
xudt hién trong dudng khéi 10 hoi d6 lot khong khi véi lugng TAa = 0,067 Lay
8,.= 150°C; t' = 50°C; Aty = 40°C; ¢ = 0,9972; oy, = 1,03; ary = 1,09 (khi ¢6 lot
khong khi), d6 lot khong khi & bg sdy kiéu hoan nhiét Aa,, , = 0,20; B = 1,03.
LAy ¢, » & phuong 4n ddu bing 300°C.

Bai 7.4. C6 thé hay khong & bo sdy kiéu 6ng mot cidp dam bio gia nhiét
khong khi t&i t, 5 = 280°C khi d6t than Kuznhexki (phu luc, bing P11, nhién liéu
s& 6) v6i Aty khong nho hon 35°C? Cac tinh todn 1y At,= 115°C; t' = 30°C; a,,
=123 0 =1,20; B” = 1,14; ¢ = 0,9972.

Bai 7.5. Nhiét do khong khi néng thay déi thé ndo trong bo sdy kiéu hoan
nhiét dugce dit trong “dudng khéi bi phan chia” n€u phdn cdc san phdm chdy
qua bo siy ki€u hoan nhiét gidm tir 0,911 16i 0,80? Céc s6 lieu con lai 18y theo
vidu 7.2.

Bai 7.6. Xdc dinh cic he s6 hiéu chinh d6i véi d6 chenh nhiét do y thay
d6t nhu th€ ndo khi ting ddng thoi nhiét d6 ddu vdo (nhiét d6 dAu ra twong ing)
cha sin phim chdy & bo siy kiéu 8ng t6i 20°C, cdc nhiét do khong khi vin
khong déi. Khi giai bai todn 14y c4c s& lieu ban ddu §' = 410°C; 8, = 150°C; 'y
= 50°C. Bai to4n giai d6i v6i hai phuong 4n ciia bd s&y khong khi: dong cét giao
nhau b6n 14n va hai l4n.
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7.2. CAC THONG SO TRUYEN NHIET TRONG BO SAY KHONG
KHI KIEU ONG (TBII) VA KIEU HOAN NHIET (PBII)

Hé s6 truyén nhiét ciia bo sidy khong khf kiéu éng
Kan =& /(1/ag + 1/a,) (7.6)

& day ag , o, - cdc hé s6 t0a nhiét tir san phdm chdy t6i thanh vA tir thanh t&i
khong khi; £ - hé s6 sir dung.
D6i v6i cic bo sdy khong khi kiéu 6ng thdng ding ddng khéng khi khéng

dédi chiéu (khong dat cac tdm khéi trung gian) cdc he s sir dung dugc 14y nhu
sau:

Dang nhién liéu C4p lanh Cip néng
Antraxit, than biin, cdc than nu 0,9 0.75
Mazut 0,85 0,90
T4t ca cdc nguyén lieu rén va khi 0,90 0.90

Khi ¢6 cic bang 6ng trung gian, trong pham vi gidi han bo say khéng khi,
he s8 st dung gidm so v&i cic gid tri chi ra & trén t6i 0,15 khi d6i chiéu mot 14n
c6 mot bang trung gian va loai d6i chiéu hai l4n c6 hai bing 6ng trung gian tSi
0,05 3 loai hai 14n d6i chiéu cé ba bang &ng trung gian va & bén 14n d6i chiéu
c6 hai bang 6ng trung gian.

Pé x4c dinh o, va ay ta sir dung biéu thifc:
o, =0y +d .7

& day oy va o, - cdc hé s6 toa nhiét bdi d6i lun v bic xa (kW/m?). Céc gif tri
ctia ching duge xdc dinh theo 6.2.

Gid tri @) dugc tinh todn theo bé day hiéu qua cha 16p buc xa s,y = 0,84, &
nhiét d6 bAm bén t, = 0,5( 8, + tg ). Tuy nhién do gid tri o, nho ngudi ta bd qua
gid tri coa no khi tinh b s&y khéng khi mét cép.

Trong trudmg hop lwu dong doc bé mat 6ng, tinh todn a, thyc hién theo
(6.15), khi d6 d, 14y bing dudng kinh trong ciia 6ng.

He s6 tda nhiét tir vich 6ng t6i khong khi khi luvu dong ngang 6ng, ta xic
dinh tuong tu nhu ¢ (6.10).

Téc d6 khong khi & khoang khéng gitra cic 6ng duge x4c dinh theo cong thic:
wy = B, B,V (t + 273)/(273Fy) (7.8)
& day B, - he s6 du khong khi & b6 sdy:
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B.=p"+

Aa
25 + Bpx

B - luong tdi tudn hodn khéng khi néng & bo sfy; Fy - dién tich dé
khong khi di qua, m?, dugc xdc dinh theo (6.3).
DG6i v6i cac bo sdy khong khi Kiéu hodn nhiét hé s6 truyén nhiét duoc tinh
todn theo cong thitc:

k = TV (/%00 + 1/xg0) (71.9)
& day: x, va X - ty l& cdc bé mit A6t hay ti&t dién u6t d€ san phdm chdy va
khong khi di qua: x, = F/Fyn: Xg = Fo/Fsn; F.. Fg, Fan - céc tiét dién d€ san
phdm chdy, khong khi di qua vA nhiét dung di qua téng ctia bo s4y hoan nhieét;
IT - hé s6 hiéu chinh tinh dén d¢ khéng 6n dinh ctia qu4 trinh trao déi nhiét, d6i
v6i bo sdy hoan nhiét c6 tdm 16t va bé day clia cic tdm 0,6 + 1,2 mm thi he s6 1
phu thuéc vao t6c dd quay cva roto: & n =1 vg/ph 1ay I1=0,97; dn > 1,5 vg/ph
14y IT = 1,0; & - heé s@ sir dung bé mat d6t, 14y bing 0,8 khi Aapeny = 0,20, 14y
bing 0,9 khi Aauen < 0,15, néu gia tri Aoy ndm & trong khoang gida 0,15 +
0,20 thi gia tri £ dugc ndi suy.

Ci4c heé s6 toa nhiét theo phia khéi va khong khi clia bo sfy kiu hoin nhiét
Xic dinh theo céng thic:

08

o= Aﬁ{ﬁd—‘] Pt C, (7.10)
dli_ v

G day A - he s6 phu thudc vao loai tdm I6t nhy sau:

- TAm 16t liron séng, ¢6 gan ting cudng trao d4i nhiét, khi tinh phin néng
bo sdy ki€u hoan nhiét, néu chiéu cao téng cdc chd gip clia 2 tdm lidn ké a + b
= 24 mm, 14y A = 0,027, khi 2 + b = 4,8 mm, 14y A = 0,037. Khi ghép chung
tdm luon séng cung v6i t4m phdng, khi tinh phdn néng bo sfy kiéu hoan nhiét,
14y A = 0,027. Khi diing c4c t4m phéng va tdm lugn séng ddy, khi tinh phin
lanh lay A = 0,021.

- Khi ding c4c tdm c6 trdng men, hé s& toa nhiét phdn néng cla b siy
kiéu hoan nhiét giam 0,5% so vdi h¢ s6 toa nhiét clia tim khdng tring men. Khi
cdc tdm 16t phdn lanh c6 trdng men dung ch€ tao tdr: 16t trung gian nhin va
luon séng, tic 12 kiéu sép x&p cua phdn néng, thi 14y A = 0,027.

He s6 C, chi dua vao khi gia nhiét khéng khi: C, = (T/T)**

0 day T, T,, - nhiét do khong khi va nhiét d6 thanh cic tdm 16t, K.
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Nhiét d¢ trung binh cta thanh céc 4m 16t:
to = (9,X, + tyXp)/(X, + Xg)

D6 chénh nhiet d¢ & bo sdy ki€u hoan nhiét duge tinh theo c4c cong thic
bai 6.4.

Vi du 7.4. Hiy x4c¢ dinh hé s¢ tod nhiét tir vich t6i khéng khi doi véi bo
s8y khong khi kiéu 6ng tir cic ng c6 dudng kinh ngoai 40 mm, bé day vich 1,6
mm, phin bé cic 6ng ki€u so le véi cdc bude s, = 60 va s, = 42 mm. Khi giai
bai todn 14y: Fy = 44 m% 2, > 10; B, = 1,17; Ac, = 0,03; t'y = 50°C; t, )y = 221°C.
Céc s6 liéu ban ddu theo nhién li¢w: B, = 22,278 kg/s; V°, = 6,47 m*/kg; Heé s6
toa nhiét thay d8i thé€ nio khi chuyén sang cdc budc 6ng s, = 52 va s, = 40 mm
va van gilr nguyén t8c d6 khoéng khi.

Bai giai: 1. Ta tim t6c do6 khong khi trung binh theo (7.8) va & nhiét do
khoéng khi trung binh t; = 0,5 (50 + 221) = 135,5°C cé:

wp = 22,278 (1,17 + 0,03/2) . 6,47 (135,5 + 273)/(273 . 44) = 5,8 m/s

2. Ta xéc dinh hé s6 toa nhiét tir vich 8ng t6i khong khi & phuong 4n dau.
So bé ta tinh cdc hé s6 hiéu chinh C, va C, (xem bi 6.2); 6, = 1,29; ¢ = 1,722;
C.=0,275 x 1,722% = 0,361; C, = 1,0, bdi vi z, > 10.

3 t5 = 135,5°C c4c dic tinh vat ly cia khong khi:

v=27318.10° m¥/s; A = 3,348.10° kW/(m.K);
Theo (6.8) hé s6 toa nhiét:

as=1,0.0,361

3,438.1075 [ 5.8 0,04

0,60
. 0,69
0,04 27,318.10‘6]

=62,5.10" kW/(m* K)

3. Nhur vay & cic budc 6ng s, = 52 v s, = 40 mm néu vin dam bao t6c do
khong khi & phuong 4n nay chi thay ddi he s& hiéu chinh C;: ¢’, = 1,193;
¢ =1,557;C,=0,34.1,557*' =0,355:

Ol = Oyo %:D= 62,5 % =61,5.10° kW/(m>.X)

Do d6, st dung cdc budc “hep” s& lam gidm moét chit hé s6 toa nhiét tir

thanh 8ng t6i khong khi (trong trudng hop nay t6i 1,7%). Trong khi dé b6 tri

gon lam tang bé mat dét lén t6i 22 x42

= 1,21 l4n, c6 nghia t6i 21% & trong
X

thé tich nay.
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Vi du 7.5. Hé s6 toa nhiét tir thanh 6ng vao khong khi thay déi thé nao khi
ting dudng kinh 6ng ti $40 mm, bé day vach 1,6 mm t&i $51 mm, bé diy thanh
1.5 mm? Khi gii 18y Fp = 42,3 m?, phin b6 &ng 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; Actpy =
0.03; tz = 50°C; .5 = 311°C. Khi chuyén sang cdc 6ng ¢51 mm vin dim bio
kich thudc cdn 6ng (khoang c4ch giita cdc 16). Theo huéng chéo (s’, — d) va t6c
do khong khi.

Bai gidi: 1. Theo (7.8) ta fim t6c d6 trung binh cla khong khi. O nhiét do
trung binh cia khéng khit, = 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. X4c dinh he s6 toa nhiét tir vich t6i khéng khi & cic 6ng $40 mm. O
chinh céc dac tinh k&t clu nhu & vi du 7.4 gid tri C, = 0,361 ¢6 thong s6 vat 1y &
t, = 180,5°C, v = 32,538.10°m%/s; A = 3,758.10”° kW/(m.K); Pr = 0,69.

-5
oy = 1,0x0,361, 2158:10 [ 0,04 6,63

0,6
004 | 353810 6] .0,69°% = 66,7.10” kW/(m*K)

3. Ciing nhu vay vdi cdc 6ng $51 mm. Tir cdc didu kién can bing cic cdu
n6i giita cic 16 & hudng chéo, ta thu duge nhu sau. & phuong 4n ddu buée dudng
chéo:

s = \/(60/2)2 +42% = 51,614 mm, khi d6 cdu As = 51,514 - 40 = 11,614 mm

O cdc 6ng 51 mm, s’, = 11,614 + 51 = 62,614 mm, c6 nghia & 1,213 lin
16n hon. Né&u thay déi & ty s6 cic gid tri c4c budc doc va ngang nhu vdy, thi ta
cés, =728 vas, =5095 mm. Ta lay cdc budc s, = 73 vd 5, = 51 mm, & céc
budc nay, 6°, = 1,23; ¢ = 1,£78; C,= 0,275 x 1,878% = 0,377;

6
3758107 {0,051 x 6‘63)0 0,65

os = 1,0x0,377 5
0,051 32,538.10°

= 66,7.10 kW /(m*X)
Hay bing c4ch khic:

e =G (0,040, _

0,377

= 66,7.10” 0.361 0.784%* = 63,15.10* kW(m* K)

Nhu vay véi cdc didu kién so sdnh trén, su ting dudng kinh 6ng 1am tang
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kich thudc bé mat phit bi va dung tich kim loai cha né, hiéu qua trao déi nhiét
giam. Tuy nhién d&i véi cdc nhién liéu nhiéu tro, khi d6¢t cn phai ting tiét dien
dé khéi di qua tranh bi bai tro I4p kin 6ng, cin phai tang dudng kinh 6ng lén.

Vi du 7.6. Hiy x4c dinh hé s6 toa nhiét tir sin phdm chdy 16i thanh 6ng d6i
véi bo sdy khong khi ki€u &ng, c6 s6 lieu két cdu nhu saun: Cdc &ng c6 didng
kinh ngoai 40 mm, bé day thanh 1,6 mm, w, = 7,7 m/s; r,,, = 0,068; r, = 0,208;
W, = 0,0146 kg/kg; may nghién t6c d¢ trung binh; 8’ = 281°C; §” = 142°C;
U'p=50°C; t"p = 221°C.

Bai gidi: Ta x4c dinh hé s6 toa nhiét tir sin phdm chdy t6i thanh 6ng. Nhiét
do trung binh cia san phdm chdy & 9, = 0,5(281+ 142) = 211,5°C. C4c thong s6
vat ly clia sin phfm chiy 8 =211,5°C va Iy,o = 0,068; v = 33,014.10°.0,995 =
32,85.10°% m¥/s; A = 4,107.10° = 4,005.10°* kW/(m.K); Pr = 0,651.

Heé s6 toa nhiét bdi d6i Iwu:
4,005.107 [7.7 x 0,0368

0,0368 | 32,.85.107¢

Pé xic dinh hé s6 toa nhiét bdi bitc xa, so bo ta 18y hé s6 bic xa €. Bé day
hiéu qua cua Igp bic 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 dugc cdc hé s6 lam yé&u bic xa k, va k,;:

k, = 86,9 /(m.MPa); k, = 142,7 1/{(m.MPa).

Gi4 tri kps = 0,06685.

He s6 birc xa theo (4.11): € = 1 — %% = 0,064.

3. Hé s& toa nhiét bdi bitc xa xic dinh theo (6.12). Nhiét d6 trung binh clia
thanh &ng t, = t, = 0,5(t+ 8,) = 0.5 (135,5 + 211,5) = 173,5°C hay 446,5K.

Nhiét d¢ trung binh cia cic khéi T, = 211,5 + 273 = 484,5K

446,5

4845

(5]
o, = 5,13.10" x 0,064 x 484,5' ————~2_ =1,3.10° kW/(m?.K)
1

0,8
oy = 0,023 ] x 0,651°* = 29,7.10° kW(m*.K)

4465
484,5

Tuong 1ing véi (7.7):
o, =5,13.10"+ 1,3.107 = 31,0.10”° kW/(m* K)
Tir c4c két qua thu dugc ré rang thay phin trao déi nhiét bdi bic xa bing
4,2%, d6 chinh xac tinh to4n nho hon.
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Vi du 7.7. He s6 truyén nhiét trong b6 sy khong khi kiéu 6ng thing dimg
thay d6i th€ nao khi dat hai bang 6ng trung gian vao trong cip cb hai dong?
Khi tién hanh tinh todn 18y: t6¢c d6 sian phdm chdy 11,1 m/s: t6c d6 khéng khi
8,7 m/s; cdc 8ng cé dudng kinh ngoai 40 mm cé d6 day 1,6 mm; b6 tri 6ng
kiéu so le trong dong khong khi cé cdc bude: s, = 60 va s, = 42 mm; z > 10;
nhién liéu: than Donhexki. Nhiét d6 khéi va khong khi & bo sdy: 8’ = 329°C;
9” = 165°C; t'y = 66°C; t”y = 332°C.

Tir cdc tinh todn so¢ b suy ra: hé s6 tod nhiét tir dong khéi t6i thanh éng
o'y = 38,2.10° kW/(m2K); a = 2,210" XW/(mn* K). Toa nhiét tir vich 6ng vao
khong khf oy = 78,2.10° kW/(m2.K).

Bai gidi:

1. He s6 tod nhiét téng tir phia khéi theo (7.7):

o, = 38,2107 + 2,2.10° = 40,4.10° kW/(m2.K)

2. Xédc dinh hé s6 truyén nhiét & phuong 4n ddu (bd qua cdc bang 6ng trung
gian):

0,09

1 + 1
782.107"  40,4.107

ky =

=240.10" kW/(m.K)

3. Xéc dinh hé s6 truyén nhiét & phuong 4n c6 dit hai bang éng trung gian,
trudmg hop nay hé s& sir dung gidm tdi 0,15 va bing 0,75. o) phuong 4n nay
k = 24.10.0,75/0,90 = 20,0.10” kW/(m® K)
O trudng hop da cho khi dat hai bang 6ng trung gian trong bo s4y khong

khi ba l4n d8i chiéu hé s6 truyén nhiét gidm téi 1,2 1dn. Khi khéi chuyén dong
bén trong 6ng va khong khi luu dong tir ngoai ty s6 ay/ o bing 1,935.

Vi du 7.8. Hiy x4c dinh hé s& tod nhiét tir sin phdm chdy t6i thanh trong
bo sdy khong khi kiéu hoan nhiét (cAp néng), 14y cic s6 lién ban ddu sau; §' =
376°C; 8” = 180°C; t'y = 111°C; t” = 132°C; V% = 10,08 m*/kg; V°, = 10,9 kg/s;
F, = 56,6 m?; hiit khong khi vao bo siy Aa, = 0,20; o, = 1,03; d., = 9,6 mm; loai
t4m 16t 12 loai tAng cudmg trao déi nhiét phdn néng, nhién liéu khong tro.

Bai gidi:

1. X4c dinh thé tich trung binh clia khéi trong b6 sdy ki€u hoan nhiét. Vi su
lot khéng khi vao bo s&y ki€u hoan nhiét tdp trung & phin bén trén va bén dudi
nén gia thi€t bo trao d&i nhiét chi lot khong khi phia trén, tic 1a hé¢ s6 thira
khong khi trung binh trong dudng khi a, = a’ + Aa/2 = 1,03 + 0,2/2 = 1,13.
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X4c dinh thé tich hoi nudc va khi ba nguyén tir:
V, =10,9 + 1,0161(1,13 - 1).10,08 = 12,23 m'/kg
Vo =142 +0,0161(1,13 - 1).10,08 = 1,44 m*/kg
2. X4c dinh phan thé tich hoi nu6c va c4c khi ba nguyén tin:
Tno = 1,44/1223 =0,118; 1y, = 1,52/ 12,23 = 0,124
r,=0,118 + 0,124 = 0,242

3. He s8 toad nhiét t san phdm chdy téi vich éng xdc dinh theo (7.10).
Cidc thong s6 vat 1y clia moi trudmg ¢6 k€ dén hiéu chinh: v = 41,19.10° m?s;
X =4,66.10°kW/(m.K); Pr = 0,654:

-5
oy = 0,037 4,66.10 [8,8)( 0.0096

0,0096 \ 41,19.10°6
=67,7.107 kW/(m’.K) :
5. Twong tu vi dy 7.6 ta x4c dinh hé s6 tod nhiét tir san phdm chdy vio vich
8ng boi buc xa. B& diy hiéu qua cia 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 tir:
k, = 168,01 1/(m.MPa)
B¢ day quang hoc cua 16p bic xa:
kps = 168,0 . 0,209.10° = 0,035
Céc nhiét d6 tinh todn trung binh:
T,=278 +273 = 551K
T,=[278 + 0,5(111 + 132)]0,5 + 273 = 200 + 273 = 473K

0,8
J 0,654% =

He 56 toa nhiét:
) [ﬂ]”
-1 3 551 3 1
1-22
551

6. He s6 t8ng clia tod nhiét tir phia khéi theo (7.7):
ar=67,7.107+ 0,9.10"= 68,6.10> kW/(m*.K)

Vi du di cho cho thay tod nhiét bdi bitc xa trong phdn néng cla bo siy kiéu
hoan nhiét c6 thé bd qua do nhd. O vi du di cho né vao c& 1,3% gis tr a,.
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BAI TAP

Bai 7.7. He s6 toa nhiét tir san phdm chdy t&i thanh 6ng thay d6i thé nao
khi chuyén sang cdc 6ng $51 mm bé ddy 8 = 1,5 mm thay cho 6ng $40 mm véi
8 = 1,6 mm? Céic s6 liéu ban ddu 14y theo vi du 7.8 & cac tinh toan tinh dén su
thay ddi ti€t dién d€ khéi di qua c6 k& dén cdc 6ng c6 dudng kinh $40 mm cé
c4c bude s, = 60; s, = 42 mm, cdn khi chuyén sang ¢51 mm cdn c6 budc la s, =
73 vi 5, = 51 mm, bd qua hé s§ toa nhiét bdi bic xa.

Bai 7.8. Hay tim hé s& toa nhiét tir thanh bo sdy kiéu hoan nhiét vao
khong khi & phdn lanh cila bo s&y khong khi, 14y cac s6 liéu ban ddu nhu sau:
t’ = 70°C; t” = 111°C; 8’ = 180°C; 9” = 138°C; V% = 10,08 m*/kg; B°, = 1,03.
Po lot khi vao bo sdy kifu hoan nhiét Aa = 0,20; Fg = 51,9 m?, d, = 11,3 mm;
loai dém ki€u néng //d, > 50; B, = 20,083 kg/s

Bai 7.9. Hiy tim hé 56 truyén nhiét & bo sdy khong khi ki€u &ng thing
ding (cAp ra) ¢6 hai 14n d6i chiéu méi chat (trong c4p c6 mot bang trung gian).
Khi ti€n hanh céc tinh toin 14y: t6¢c d6 sin phdm chdy w, = 10,9 m/s; téc do
khong khi 8 m/s; cdc 6ng cé dudng kinh ngoai 40 mm c6 bé day thanh 1,6 mm;
phan b8 éng kiéu so le c6 cac bude s, = 60 va s, = 42 mm; z > 10; nhién liéu 12
than d4, ry,o = 0,07; 1, = 0,219; p,, = 0,0146 kg/kg; may nghién ki€u bia, §' =
493°C; 8" = 357°C; t'y = 221°C; "y = 391°C. He s6 tod nhiét thay d6i nhu thé
nao, néu thue hién bic & dang hai khéi riéng biét, khong c6 bang trung gian.

7.3. TINH TOAN NHIET HAP THU PHAN "LANH" VA PHAN
*"NONG" CUA BO SAY KHONG KHI

Viéc tich phidn "lanh" cla bd sdy khong kh{ dugc thyc hién sau khi chon
kich thudc dién hinh cha b6 sdy kiéu hodn nhiét, loai tdm 16t cha né. 3 ddu vao
phdn "néng” nhiét do tAm 16t, °C cdn 16n hon nhiét d6 dong swong S + 10°C, ¢é
nghia 1 c4n thod min diéu kién:

t.2tp+ (5+10) (7.11)

P6 12 diéu kién dim bao khong cé an mon kim loai & phdn "néng” ciia bo
s4y kiéu hoan nhiét.

Nhiét d6 diém dong suong phu thudc vao cic tinh chdt nhién li¢u va khi dét
cdc nhién lieu rin ¢6 luu huynh & dang bot c6 thé tim theo quan he (5.31).

Khi d6t mazut ¢é luu huynh, véi hé s6 du khéng khi 1,03 + 1,05, nhiét do
diém dong suong phu thuéc vio ham lugng luu huynh trong nhién liéu va c6 thé
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xdc dinh theo muc 5.2.1.

Khi d6t cic nhién lieu dang khi ¢6 luwu huynh, diém dong suong clia khéi
¢6 thé tim theo (7.12) & diéu kién him lugng I huynh trong khéi duoc tinh
nhir biéu thitc da dua ra:
5987m.q

Q!

§ day m - s6 nguyén ti luu huynh trong phan tlr cia cdc thanh phdn c6 chifa i
huynh ; q - phén tram thé tich clia thinh phén chia lvu huynh H,S.

P
SrP_

(7.12)

Nhiét do thuc cba kim loai tdm 16t t,, °C phu thudéc vio nhiét d6 sin phdm
chédy, khong khi néng, cic diéu kién trao déi nhiét tir huéng khi va khéng khi va
dugc xdce dinh theo cong thiic:

X, 0 8" + xp g 8%y
o X, Q, + Xg Qg

t (7.13)

& day: 97, v t'y - c4c nhiét d6 clia sin phdm chdy & d4u ra phan tinh todn b6 siy
ki€u hoan nhiét va khéng khi & ddu vao phdn ndy, °C;
0, VA ag - cdc hé s§ tod nhiét trong phdn khéi va khéng khi cha bo sdy
kiéu hoan nhieét.
O phuong trinh (7.13) cic nhiét do t; v 8 c6 quan hé véi nhau. Diéu dé
th4y 6 tir cdc quan hé nhiét d6 do cdc sin phdm khéi mang di Q' (kJ/kg) va do
khong khi hap thy, Q¥ (kJ/kg) trong bo sAy khéng khi kiéu quay:

Q= (H, —H", + %H",_B + %H"’B) o (1.14)

Q% = B (H,5 - H'y) (7.15)

Khi tinh todn bo s4y khéng khi kiéu quay theo cdc phdn, dét lot khong khi
dugc phan chia déu giita cic phin "lanh” va phdn "néng". D6i v6i phan ddu entanpi
khi khi lot duge xac dinh theo nhiét do clia khong khi lanh. D&i v&i phdn thit hai
theo nhiét d6 ciia khong khi néng. Tinh gid tri B, theo muc 7.2. Nhiét d6 khong
khi & ddu vdo phdn "néng" & mic ma & d6 gid tri cuc tiéu t, 12 16n nhat t, lien
quan véi su xdc dinh hip thu nhiét phdn lanh cla b¢ sdy kiéu hoin nhiet. Bai
todn nay gidi dugc bing phuong phdp lip hodc bing d6 thi giai tich, néu tinh
to4n déng thdi mot vai gid tri (ba bén) nhiét 40 yéu céu cua khéng khi.

Khi thye hién bo sdy khong khi ki€u 8ng c6 cdc kh6i lanh thay thé duoc
hay tring men, cdch chon nhi¢t hdp thu cia ching cling twong tu. Tuy nhién,
cong thifc xdc dinh nhiét d6 t6i thiéu cha kim loai 6ng c6 dang sau:
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"ot
o= 0‘3‘3?%'*: - (7.16)
Vi du 7.9. Hiy tim nhiét d6 clla cic san phdm chdy & ddu ra phin "néng"
cha bo sdy ki€u hoan nhiét va nhiét d6 khéng khi & d4u vio phin nay, xuat phét
tr cic didu kién chéng bi &n mon clia phdn "néng" cia bo sdy. Hiy xdc dinh
chiéu cao cdn thiét cla tdm 16t phdn “lanh" cia bo sdy. Khi gidi bai todn 14y
nhién liéu 12 mazut chida lvu huynh (phu luc, bang P1, nhién liéu s§ 19) ¢6 S* =
1,4%: he s& du khong khi trong khéi trude bo sy o' = 1,03, dot lot khong khi
Aa, = 0,16; ty s6 luong khong khi v6i lugng cin thi&t 1y thuyét & ddu ra tir bo
sdy B" = 1,03; nhiét do khéi thii 8,, = 150°C; nhiet do kheng khi & diu vao
80°C; cac hé s§ toa nhiét:
a™, = 67,1.10° kW/(m*K); a"'y=153,0.107 kW/(m*> K)
al, = 47,6.10° kW/(m>K); o'y =37,8.107 kW/(m2.K)
X, = xg= 0,458; ¢ = 0,997; B, = 19,048 kg/s;
Tén s6 quagl cla roto bo sdy n > 1,5 vg/ph; s€ lugng bo sdy n, = 2 cai.
Bé mat d6t t6i 1 m chiéu cao réto F,, = 20290 m’. Vo bo sy kin.
Bai gidi: 1: Xdc dinh cdc hé s du khong khi & phdn lanh b6 sdy:
Hé s6 du khong khi & ddu ra tir bo s4y:

a,=a + é-;‘—s =1.03+0,16/2 = 1,11

2. Céc gia trj entanpi ly thuy&t vi toan phdn cla sin phdm chdy dugc xic
dinh trén co s& s8 liéu nhién liéu (bang P3 cia phu lyc, nhién liéu s6 19).

Entanpi, kJ/kg Nhiét do, °C

200 400
H°, 3148 6469
H, 2780 5656
H, da=1,11 34538 7091.2
H, 6a=1,19 3676,2 7543.6

3. Xic dinh lugng hdp thu nhiét theo can bing cia phén "lanh"bo sdy. So
bo ta 14y 4 gi4 tri nhiét d6 khong Khi sau phdn "lanh" b6 sdy: t, = 130; 120; 110
va 100°C. Cic gid tri ndy cua nhiét d0 tuong Ung v6i cdc entanpi ly thuyét cha
khong khi H, = 1807,0; 1668,0; 1529,0 va 1390,0 kJ/kg.

Luong nhiét hop thu theo can bing nhiét ciia phdn “lanh” bo sdy phia khong
khi theo (7.15):
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-8, =130°C Q“;=1,11(1807,0 - 1112,0) = 771,5 kJ/kg;

-a1,=120°0C QY =1,11(1668,0 - 1112,0) = 617,3 kl/kg;

-8, =110°C Q"5 =4629kl/kg Vi &, = 100°C Qs = 308,6 kl/kg

4. X4c dinh nhiét 46 cia cic san phdm chdy & ddu vao phdn “lanh" bo
s4y (d4u ra tir phdn "néng"). Ta cé cong thic (7.14):
H’, = H,, + Qs /¢ - 0.5A0, H",

Entanpi cua cic khéi thai & ay, = 1,19 va 8,, = 150°C (sau khi trén véi

dong khong khi & cu6i phdn "lanh" véi t'y = 80°C):
150

H,, =36762 525 =2752.2 kl/ke
Ta tim cdc gid tri entanpi clta khéi & ddu vao phdn "lanh" ciia bo sdy:
S, = 130°C:
771,5

H, =27572 + 0997 ~ 0,08.1112,0 = 3441,8 kl/kg

O entanpi nay va o' = 1,11 nhiét 46 khéi:

, 34418

-8, = 120°C
H', =3287kJ/kg; 9 =190,3°C
-3, =110°C

H', =2977,6 ki/kg; 9 =172,4°C
5. Theo (7.13) ta xdc dinh nhi¢t 46 vich & phin "néng" cia bo say:
-1, =130°C
_ 0.458x67,1.107 x199,3 + 0,458 x 53,0.10~% x 130
- 0,458 % 67,1.107 + 0,458 x 53,0.1072
-d1,=120°C t,=159,3°C
-&t,=110°C t,=149,9°C
- &1, =100°C t,=140,4°C
6. Ta tim dugc nhiét do cho phép cla kim loai tdm 16ttrong bo sdy.

= 168,7°C

cl

Nhiét d6 diém dong suong d6i v6i mazut c6 ham lugng lvu huynh da cho
§? = 1,4% x4c dinh theo hinh P12; ¢, = 137°C.

Khi d6 nhiét do cho phép cia thanh 16p 16t:
[t.] =137 + 10 = 147°C
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7. Nhiét d6 cén thi€t cha khong khi & ddu vio phdn "néng" clia bo sdy
tuong \ing t., = 147°C bing:

47-1
¢ =100 + —21= 1404 004 60C

149,9 - 140,4
Aa = 0,0585 Aa =0,0585
B ean = 0»8132| PBII PBI1 [ B'par = 0,9302
~ | Phédn néng Phén lanh
B uwin = 1,334 B e = 1,334
Pl
” B”en = 0,3268
B TBII ™
\Aa =0,0066

Hinh 7.1. Phan b8 khong khi du & cdc duong khong khi song song
v6i bo sdy kiu hoan nhiét PBIT va bo sdy kiéu 6ng TBII.

8. Luong nhiét hip thu & phdn “lanh” cia bo s&y ki€u hoan nhiét (theo
khoéng khi):

Q"5 = 1,11(1453,7 - 1112,0) = 379,3 kl/kg

3 day entanpi 1y thuyé&t ciia khong khi & t, = 104,6°C

H', = 2780 I—g%'g- = 1453,6 k}/kg

& tiu hao nhién lidu B, = 19,048 kg/s, luong nhi¢t h4p thuy toan phdn cia
phin “lanh” Q,; = 379,3 . 19,048 = 7224,7 kJ/s.

9. Xac dinh hé s6 truyén nhiét trong phdn “lanh” cia bd sdy kiéu hoan
nhiét. He s6 sir dung bé mit & Aa = 0,16:

=080+ 220-016 50 6350y=088

0.20-0.15
Theo (7.9) hé s6 truyén nhiét:
k= 1 0.88x1.0 1 = 8.49.10" KW/(m®.K)

+
0,458x47,6.10° 0,458x37.8.107
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10. Xdc dinh d6 chénh nhiét d¢ & phdn “lanh” ciia bé say ki€u hoan nhieét.
Entanpi va nhiét 46 khéi & ddu vio bo sdy:
379,3
H', = 27572 + G555 - 0.08 x 1112,0 = 3048,6 kl/kg

3048,6
9’ =200 TS:’:_S =176,5°C

D6 chénh nhiét d6 theo (6.29):
_(176,5 + 104,6) - (150 - 80)

At In 71,970 =7095°C
11. B& mit cén thiét va chién cao phdn “lanh” cta bo say:
Qu 72247 .
F, = = = 11994 m
" kAt T 8491073 x 70,95
hy= o U994 o4

nF, 2x20290

Ta thu dugce chiéu cao t6i thi€u c4n thiét cha phdn “lanh” b6 siy, 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 clia bé mat.

Vi du 7.10. Hiy xdc dinh nhiét d6 clia sin phidm chdy & ddu ra phin “néng”
b6 sdy kiéu hoan nhiét cdn cé dé khong cé sy an mon 16p dém kim loai bdi axit
sunfuric khi dét than chia luu huynh c6 cic dic tinh sau:

AP =223%; § =3,1%; Q% = 20934 kJ/kg; B, = 17,4 kg/s; o, = 0,85. Khi
tinh todn ldy: a’, = 1,20; Aa, = 0,16; 9°, = 400°C; x, = x5 = 0,458; hé s6 toa
nhiét a”, = 61,6.10° kW/(m?.K); a"'y = 49,5.10° kW/(m* K); hé s6 sit dung & =
0,88; nhiét do t, 5 = 340°C; B”, = 1,20. X4c dinh chi€u cao cdn thiét cia phin
néng cha bo s4y khi bé mat gia nhiét cho 1 m chiéu cao réto 1a 13850 m?, s6
lugng bo sdy cho 1 10 hoi 1a 2 va tdn s6 quay réto n = 2,2 vg/ph.

Bai gidi:

1. Céc he s6 du khong khi trong dong khéi va dong khéng khi & phdn néng
bo sdy, sau khi dong khong khi lot qua trén sang phia “néng” cia rétos o,; =
1,2 +0,5.0,16 = 1,28. Bdi vi vo roto kin, nén he s dir khong khi nay khong
ddi & “phin néng” ciing nhu phdn lanh, trude diém lot khong khi & phin “lanh”.

He s6 du khong khi twong d6i & duong khéng khi:

B.r =P +0,5A0,=1,2+0,5x0,16 = 1,28
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2. Entanpi cia khéi va khoéng khi & cdc nhiét d6 tinh todn:

Entanpi, kJ/kg Nhiét 46, °C
200 400
H°, 1792,1 3563,0
H’, 14779 3006,1
H oo=1,20 2024,7 41642
H o0 =128 21429 4404,7
Hyda=1,28 1891,7 3847,8

3. Xac dinh nhiét hap thu theo can bing nhi&t cia phin “néng” bo siy &
cdc nhiét do khéong khi tinh todn & ddu ra, & cic phuong 4n sau: t, = 110°C
(phuong 4n 1), 100°C (phuong 4n 2) va 90°C (phuong 4n 3). C4c gid tri nay
tuong (mg v6i 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 khoéng khi
néng cAn thiét theo 1y thuyét, theo muc 2, bing H’, 5 = 2547,6 kJ/kg.

Phuong 4n 1: Q% = B, [ (H", 5 — H%) = 1,28(2547,6 — 812,8) = 2220,5 kl/kg

Phuong 4n 2: Q™5 = 2315,0 kl/kg

Phuong 4n 3: Q"5 = 2409,6 kI/kg

Entanpi clia khéi & ddu ra “phdn néng” b6 sdy duoc xac dinh theo (7.14):

H*, =H',- Q"'¥¢ + (Aa2)H'’, 5

O nhiét do & ddu vio b sdy 8°, = 400. Entanpi ciia khéi H’, = 4164,2 kJ/kg.

Phuong 4n 1: H”, = 4164,2 — 2220,5/0,996 + (0,16/2).2547,6 kJ/kg.

Phuong 4n 2: H”, = 2043,7 kJ/kg.

Phuong 4n 3: H”, = 1948,7 kl/kg.

4, Cic entanpi clia khéi sau phin “néng” bd s4y tuong ting vdi nhiét do ctia
khéi & o = 1,28.

2150
Phuong 4n 1: 8°,,=5; 42'69 200 = 200,7°C

Phuong 4n 2: 87, = 190,7°C

Phuong 4n 3: 87 = 181,9°C

S. X4c dinh nhiet d0 diém dong suong d6i vé6i nhién liéu da cho. Ham
luong luu huynh va dé tro nhién liéu % kg/M1I:

s® 3.1
= Q10 - 20934

=0,148
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_ AP 223
AP, = m =20.934 = 1,065
.

3 ip suft rieng phdn cia hoi nuéc & trong khéi ry,, = 0,090, nhiét do
ngung dong theo bang hoi nudc t,, = 43,4°C.

Theo (5.31) ta x4dc dinh nhiét d6 diém dong suong:

t,=43,4+ —20%1?’17 =132°C

1,2377°.1,065

Nhiét d6 cho phép clia vich:

[t,] =132 4+ 10 =142°C
Diéu kién nay tuong iing ché€ do nhiét d6 khong khi & ddu vao:

t'y=90+ % (142 — 141) =91°C

7. Ta x4c dinh Q"'s va nhiét d6 khéi sau phin néng bo say & ché& d6 nay:

Gié tri 'y = 91°C tuong ing véi entanpi khéng khi H” , = 672,4 kJ/kg, khi

dé: Qs = 1,28 (2547.6 — 672,4) = 2400,2 kJ/kg
H”, =4164,2 — 2400,2 / 0,996 + (0,16/2).2547,6 = 1958,2k]/kg
O entanpi nay va « = 1,28:
, 19582 _ .
8”1 = 31436 200 = 182,2°C

8. DO chénh nhiét 46 & phin “néng” bo sdy va heé s6 truyén nhiét:
_(182,8-91)-(400-340) _
= In 91,8/60 74.8°C
k=— 0880 106107 kWim'K)

10° N 10°
0,458 x61,6 0,458x49,5

At

& day hé s6 sirdung & = 0,88 va IT= 1,0 bdi vi n > 1,5 vg/ph.
8. B& mit d6t va chiéu cao phdn “néng” bo sdy:
_ BQF'  17444x24002

F, = : = 50610 m?
KAt 11,06.1073 x74.8
h,y = Fn _ 50810 _,07m
nF,, 2x13850
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BAI TAP

Bai 7.10. Theo s6 liéu vi du 7.11, hdy tim nhiét d¢ gia nhiét so b6 cén thit
khong khi & ddu vao bd s4y ki€u hoan nhiet t’g, xudt phat tir diéu kién tranh 14p
kin 16p 16t phén “lanh” cua bo siy bai tro dinh, thi nhiét do¢ kim loai 1ép 16t cidn
khéng thdp hon t. = t, — 35°C. C6 phil hap han hay khong chiéu cao da c6 sin
cha phdn “lanh” bd sdy theo cdc diéu kién lam viéc khong bi in mdn cha phin
“néng” cia bd sdy & nhiét do t'y méi?

Bai 7.11. Hay x4c dinh chiéu cao c4n thiét cia phin “lanh” bo siy kiéu
hoan nhiét tir diéu kién lam viéc khong gi ctia phdn “néng”. L4y nhiét d6 khéi
thai 9,,= 120°C; t’5 = 60°C; cic s6 lieu cdn lai theo vi du 7.9.

Bai 7.12. Hiy tim nhiét d6 sin phdm chdy & d4u ra phin “néng” clia b6 s4y
kiéu hoan nhiét tr diéu kién 1am viéc khong bi an mdn, khi d6t chdy than cdm
antraxit (phu luc, bang P1, nhién li¢u 56 5). Khi giai 14y: 9,, = 120°C; ¢’y = 50°C;
a’ = 1,20; A, = 0,16; B” = 1,1; o, = 62,8.107 kW/(m2.K); o'y = 49,5.107
kW/(m*K); Tiyo = 0.0454 & @y, = 1,36; p = 0,1 MPa; ¢ = 0,9972; X,= x5 = 0,458.

Bai 7.13. Chiéu cao cédn thiét cia phdn “lanh” b6 sdy ki€u hoan nhiét thay
déi nhu thé nao, néu do tro cla than antraxit cho thanh phin 1Am viéc tang tir
30,2 theo bai 7.12 t6i 40%? LAy: a™!, = 43,5 kW/(m2.K); "'y = 34,3 kxW/(m>.K);
© =0.98; x,= xg =0,458; B = 44,9 kg/s; dién tich b& mit d6t cho 1 m chiéu cao
phén “lanh” 12 10.000 m?, s6 luong c4c thi&t bin, = 2.

Bai 7.14. Hay tim nhiét do cén thi€t cha sin phdm chdy & ddu vio phdn
thay th€ dugc clia bé gia nhiét khong khi kiéu 6ng (TBIT) khi d6t than gdy
Donhexki (phu lyc, bang P1, nhién li¢u s6 4). Khi gidi 14y:

a’ = 1,20; Aa, = 0,015; B” = 1,20; 1y, = 0,066; a,,, = 0,85; §,, = 150°C
U = 66°C; o, =40,7.10* kW/(m>K); ats = 77,7.10° kW/(m*.K); ¢ = 0,996.

7.4. TINH TOAN NHIET CAC BO SAY KHONG KH{

Khi tinh nhiét kiém tra luong nhiét hdp thu cua bo sdy khéng khi Q, (kJ/kg),
duge x4c dinh theo cdc biéu thic, giéng nhu d6i v6i tat ca cdc bé mat d6t kiéu
6ng xoln rudt gi :

Q. =k ALF /B, (7.17)

O céc tinh todn nhiét thiét k& cia bo sdy khong khi vA & cic nhiét 46 di cho
ctia sin phdm chdy hay clia khong khf, ta x4c dinh bé mit d6t cdn thiét:
_ Q85
B k At

(7.18)
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Khi dit bd sy khong khi & duong khéi song song va xdc dinh phédn luu
lugng cua kh6i qua mét trong s& cdc dudng khéi d6 thi entanpi clia khéi sau dé
la:

H” =H’ - Q*/ (x.9) + Aa, H', (7.19)
& day Aapp = o” - &’ - gid tri d6 lot khéng khi & mot dudng khéi. Khi d6 d6 lot
tuyeét d6i bing Ao, = (& — a’)X.
Luong nhiét hdp thu cia BIT dit trong dudng khi vé phia khéng khi bing:
Qs = (B” + Aa/2) (H',p — H"'p) (7.20)
0 day, B” - hé wwong d6i cia he s8 du khong khi twong d6i & ddu ra tir bo sdy.
Khi xdc dinh t6c d6 cha sin phdm chdy & cdc dudng khéi theo (6.7) cdn
dva vao hiéu chinh cho phin khéi x di qua dudng khi d6, khi dé:
_ V,B,x(8+273)

- 721
W Fz273 (7.21)

& day, Fj - 6t dien uét dé khéi luu thong qua bé mit bg sdy, m®. Luu luong
khong khi qua bé miat b6 sdy b6 tri & duong khi song song, duge xac dinh vdi
viéc sir dung hé s& tuong d6i trung binh ca he s6 du khéng khi & bé mat d6:

B =PB” +0.54q,

Vi du 7.1. Hay thuc hién tinh todn két ciu cip vao cla bo sfy khéng khi
kiéu 6ng (TBIT) d6i véi 10 hoi d6t than d4 Nheriungrinxki. B sdy khong khi
cdn dam bio gia nhiét khoéng khi tir 50 t6i 221°C; nhiét d6 san phdm chdy & ddu
vio 281°C (H’, = 3511,4 kJ/kg), bb qua tod nhiét buc xa tir sin phdm chdy t6i
thanh. Khi thuc hién cic tinh todn 1dy: Céc 6ng c6 duong kinh ngoai 40 mm, bé
day clia thanh 1,6 mm va phén b6 so le véi cdc bube s, = 60 va s, = 42 mm; sO
d6 giao cit hai 14n, v6i moét bang 6ng trung gian; ti€t dién dé khéi di qua F, = 45
m?; Fp =44 m% z, > 10; tiéu hao nhién lieu B, = 22,278 kg/s; V% = 6,47, " =
1.17; c4c he s& du khong khi & dudng khéi o’, = 1,28 vd § = 200°C; H, = 2516
kJ/kg.

Bai gidi:

1. Ta xdc dinh lugng nhiét hdp thu ciia c4p theo can bing nhiét. O cic nhiét
d6 khong khi t'y = 50 vi 1”3 = 221°C entanpi 1y thuyét cia khong khi H' =
429,1 kxJ/kg va H’, ; = 1910,4 kJ/kg: Aa, =a” —a’ =128 ~ 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 x4c dinh entanpi va nhiét d6 cia khéi thdi § a = 1,25 entanpi cua
khéi & ddu vao bo sdy khong khi H’, = 3511,4 kJ/kg. Nhiét d6 trung binh ciia
khong khi t,, = 0,5(50 + 221) = 135,6°C; entanpi 1y thuyét ciia khéng khi & nhiét
d6 ndy H®, = 1166,0 kJ/kg.

Tuong duong vdi (7.14):

17552
H,, = 35114 - —’—0‘9972 + 0,03 x 1166,0 = 1786,3 kJ/kg
g a,, = 1,28 entanpi nay tuong tng véi nhiét d6 9,, = 142°C.
3. X4c dinh d6 chénh lech nhiét do trung binh & b6 sdy (TBIT). Theo (7.5)

ta tim duge céc thong s6 tinh todn cia dong:
281 - 142 o _221-50
="281-50 = 0602 R=7g17143=123
Theo hinh P11 (phu luc) hé s6 hiéu chinh y = 0,90. Theo (6.25) d6 chénh
nhiét 46 & dong nguoc:

_(142-50)-(281-221) . .
Aoy = In 92/60 =749°C

P6 chénh nhiét d6 thue & ddng cit nhau theo (6.27):
At=749.0,90 =67,4°C

4. X4c dinh hé s6 tod nhiét tir thinh vio khong khi. Céc thong sd vat 1y cla
khong khi & 15 = 135,5°C (biang P9 phuy luc); v = 27,318.10 m¥/s; A = 3,438.10°

"kW/(m.K); Pr = 0,69; hé s6 hiéu chinh cho hinh hoc ciia chim 6ng:

Budc dudng chéo s’y = /(60/2)? +422 = 51,61 mm

Céc budc tuong d6i: o, = 60/40 = 1,5; o, = 51,61/40 = 1,29

Thoéng s6 @4 = ‘i‘% =1,724; C,=0,275x 1,724 =0,361

He s6 hiéu chinh cho s6 lugng cdc hang 6ng C, = 1,0 bdi vi z, > 10.

Té&c d6 khong khi & bo sdy kiéu 6ng theo (7.8):

_22,278x6,47(1,17 + 0,03x2)(135,5 + 273) _
273x 44,0

Hé 56 toa nhiét tir thanh &ng vao khong khi theo (6.8):

5.8 m/s

Wa

-5 0.6
o = 0361 x 1,0 343810 [ 5,8% 0,040 ] 0,69 =

0,04 27,318.1076
= 62,6.107 kW/(m2.K)
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5. Xdc dinh hé s6 tod nhi¢t & chuyén d6ng doc trong cdc 6ng i san phdm
chay t6i thanh.

Nhiét d6 trung binh cita san phdm chdy § = 0.5 (281 +142) = 211,5°C

Céc thong s6 vat Iy cla san phdm chdy (bang P9 va hinh P4 phu luc):
v =32,849.10°m%s; A =4,107.10°kW/(m.K); Pr=0,68.

Té6c d6 trung binh clia khéi trong cdc 6ng theo (6.7):

w = 801x22278(211,5+273)
' 273x45,0

=7.8 m/s

He s6 toa nhiét t6i thanh bén trong theo (6.15): o, = 31,1.107 kW/(m>.K).

6. Tim he s& sit dung b6 sdy. Do trong bo siy kiu 6ng c6 meét bang 6ng
trung gian £ = 0,90 - 0,15 = 0,75.

He s6 truyén nhiét trong bo sdy khong khf kiéu 6ng.

0,75
1 |
* 3

62,6.107° 31,1107

7. B& mit d6t cin thi&t cha bo say:
_ 1755,2x22,278
" 155107 x 67,4

8. B€ mit d6t tinh duge cho phép x4c dinh cdc dic tinh hinh hoc cha bo sdy

khoéng khi.
S6 lugng 6ng trong bo sy khéng khi:
F, 45,0

n= = = 42300
0,785d?  0,785x0,0372

k= =15,6.10" kW/(m?X)

= 37190 m?

Chiéu cao 6ng:
nnd _ 42300x3,14x0,040 _
F 37190 -
S6 lugng 6ng trong mot hang ngang theo dong khong khi, buée ngang 60
mm v2 & chiéu cao mot dong h, = 7.0/2 = 3,5 m:
by -d) _ 3,5(006-0,04)

h= 7.0m

=628
' Fg 44
S6 lugng cdc 6ng theo chiéu sau cia khéi, doc theo dong khong khi:
_n 628
X
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Vi du 7.12. Hiy x4c dinh bé mat cén thiét cia bo sdy kiéu hoan nhiét vi
céc kich thuée ciia phdn “lanh” va phin “néng” d6i véi 10 hai c6 nang suat 186,11
kg/s d6t mazut ¢6 chia lun huynh, bi€t ring nhiét d6 cia sin phim chdy trong
bd sy khong khi cidn giam tir 340 d€n 155°C vi theo cac didu kién chéng an
mon cba phdn “ndng”, nhiét do khong khi & ddu vao phan ndy cdn bing 117°C.
Khi thue hién cice tinh todn 14y:
V% =10,31 m*/kg; V°=11,08m*%kg; V°y0=1,34 m'kg
B, = 13,944 kg/s; o’ =1,03; a,, =1,19; p** =1,03
F =31,5m% Fla=214m% F =284m?
Fy=1936m%  x,=0,542; x,=0375 dirs =9,6mm
dith — 113mm;  Uy=T70°C; ¢=09971; ;=076
y,; =0,80; n =22 vg/ph; & phdn “néng” c6 16p dém tang cudng.
Bai gidi:
1. Entanpi cfia san phdm chdy clia khéng khi & c4c nhiét d6 200 va 400°C:

Entanpi, kJ/kg Nhiét 46, °C
200 400
H°, 3094 6359,7
H' 2746,5 5589,5
H d6a=1,03 3176,4 6527.4
Hda=1,11 3396,1 6974,5
Hoa=119 3615.8 7421,7

2. Xdc dinh nhi¢t hap thy theo can bing nhiét b sdy khong khi. Ta ddnh

gia so bo nhiét 46 cin c6 clia khong khi néng, suy ra tir biéu thyc:
(8' - 97V, &, = (t,z—- UV B
L= (340 —155)11,08x 1,11
’ 10,31 x 1,11

D& tinh toédn ta 14y: t,5 = 271°C khi d6, H°, , = 3741,5 kJ/kg. Entanpi khong
khi & ddu vdo bo sdy khong khi H; = 961,3 kl/kg.

Entanpi cla sin phdm chiy & ddu vao PBITva 6 dduratirné d o' = 1,03 va
§' =340°C:

+ 70 = 268,8°C

, 6527,4 - 3176,4

O e, =1,19va 8,, = 155°C cé:
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H,, =3615,8 % = 2802,2 kI/kg

Theo (7.14) ta im lugng nhiét hap thy ¢ huéng khéi:

Q's = [5522,1 - 2802,2 + 0,08 (3741,5 + 961,3)] 0,9971 kJ/kg

Ta kiém tra gi4 tri t, », néu sit dung (7.15):

H° 5 = Q's/B, + H, = 3087,1/1,11 + 961,3 = 3742,5 k) /kg

Entanpi ndy tuong Gng véi nhiét do t.5 = 270°C.

3. Xdc dinh lugng nhiét hap thu theo can bang nhiét phan “lanh” bo sy kiéu
hoan nhiét & t, = 117°C. Entanpi 1y thuyét clia khong khi H°, = 1606,7 kJ/kg.
Theo (7.15) lugng nhiét hap thy Q%% = 1,11(1606,7 — 961,3) = 716,4 kJ/kg.

4. Nhiét do san phdm chdy & ddu vao phdn “lanh” ctia b6 sdy kifu hoan nhiét
néu s dung (7.14) ta cé:

H. = H,, + Qs /¢ — Aa/2H” 5 = 2802,2 + 716,4/0,977 — 0,08 x 961,3

= 3444 kl/kg
Entanpi nay tuong @ng & nhiét d6 3, = 203°C.
5. D6 chénh nhiét do & phin “lanh” b6 sdy ki€u hodn nhiét:

203 - 117) - (155 - 70) .
o, =4 ln)86/85 =85,5°C

6. Ta tim he s6 toa nhiét tir thanh 16p 16t “lanh” t61 khong khi. Nhiét do trung
binh cta khong khi ¢, = 0,5(70 + 117) = 93,5°C. T6c d¢ khong khi theo (7.8):
_ 13.944%10,31x1,11(93.5 +273)

w =11,1 m/s
k 273x19,36

Cic théng s6 vat 1y clta khong khi & ty = 93,5°C

v=225.10%m¥s; A=3,137.10°kW/(m.K); Pr=0,69
Hiéu chinh nhiét do cho he s6 tod nhiét:

5 r9354+273\%
c=|-L| = [—_ + ] = 0,9466
Ter 179 +273
& day T duoc 14y bing 0,5(203 + 155) + 273 = 452K.
Hé s6 toa nhiét huéng khong khi theo (7.10):

Opg = 0,027

3,137.107° [ 1,11x0,0113
0,0113 22,5.107%

O.R
] 0,69* . 0,9466
= 60,7.10" kW/(m*> K)
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7. X4c dinh hé s6 toa nhiét tir sdn phidm chdy t&i thanh.

Thé tich cic khi va 4p suit riéng phén clia hoi nuéc o = 1,11:
V,=11,08+1,0161 (1,11 -1).10,31 = 12,23 m’/kg
Vo = 1,34 +0,0161 (1,11 - 1) 10,31 = 1,358 m*/kg
fupo=1,358/12,23 = 0,111

T6c d6 san phdm chdy & phdn khi bo s4y kifu hoin nhiét:

_ 12,23%13,944 (179 + 273)
273+ 28,4

=995 m/s

¢

Ciéc dic tinh vat 1y clia san phdm chdy:
v =29,42.10" mY/s; A = 3,827.10°kW/(m K); Pr = 0,676
He 56 toa nhiét tir san phadm chdy:

QAp = 0,027

3.827.107° [9,95>< 0,0113

0.8
0013 | 204210 ] 0,676°* = 57,4.107 kW/(m* K)

8. He s6 truyén nhiét & phdn “lanh” bo sdy kiéu hoan nhiét theo (7.9):
0,76 x 1,0
1 + 1
0,542x 57,4.107  0,375x60,7.107*
9. Xdc dinh bé mat d6t cdn thiét va chiéu cao phdn “lanh” theo (7.18):
716,413,944
" 10,0.107 x 85,5

k= =10,0.10”° kW/(m%.K)

= 11680 m?

Suat bé mat gia nhiét bo sdy kidu hoan nhiét cé dudng kinh 9,8 m tuong tng
v6i 1 m chiéu cao 1a 9750 m®. Khi dé ta c6 (@ n, = 2):
11680

Xy = = 0.6 m
9750 %2

10. X4c dinh céc nhiét do trung binh ciia dong khéi va dong khéng khi va
d4 chénh nhiét d6 & phdn “néng” bo sdy kiéu hodn nhiét:

t,y =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) .
At= In 86/70" 77.7°C

ll.‘He; s6 truyén nhiét tir vich t6i khong khi & phdn “néng” cuia bo siy:
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T6c 46 khéi la:

w, = 10,31 x 1,11 x 13,944 (193,5 + 273) = 12.7 m/s
273+21.4

"C4c dac tinh vat 1y ciia 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 nhiet d6:

193,5+273
C - (_+

n.S5_
2325+ 273) 0.96

" Heé s6 toa nhiét vao khong khi:

156

-5
o, = 0,037 38510 {12,7 x 0,0096

0,0096 | 34,15.107
= 85,4.107 kW/(m? K)
12. He s6 toa nhiét tir khéi tdi thanh & phdn “néng” b6 sdy kiéu hoan nhieét.
Téc do san phdm chdy:

w, = 12,23x13,944 (2715 +273) _ 10.8 m/s
273+31.,5

Céc dic tinh vat 1y ctia san phdm chdy & 9 =271,5°C:
v = 40,40.10° m?/s; A = 4,60.10° kW/(m K); Pr = 0,656
He s6 toa nhiet tir khéi vao 16p 16t bo sdy:

0.8 _
] % 0,69" x 0,96

o = 0,037

4,60.107° [10,3 x 0,0096

0.8
0,656
0,0096 40,40.10‘6J "

= 80,0.10 kW/(m2.K)
13. Lugng nhiét hap thu cua phdn “néng” bo sdy:

Qs = Q' — QY = 3087,1 — 716,4 = 23707 kJ/kg.
14. He s6 toa nhiét & phdn “néng” bo sdy:

Ky = l 0,80x%1,0 1

0,542 % 80,0.107* * 0,375x85,4.107
= 14,75.10° kW/(m2 K)
15. B& mat tinh todn va chiéu cao phin “néng™:
_2370,7x 13,944
Y 14,7510 x 77,7

= 28844 m’




Suft dién tich bé mit cha 1 m chiéu cao b6 sdy PBI1-9,8 1a 12070 m?, khi
dé chiéu cao phén “néng” (O n, = 2):
s
2x12070

Vi du 7.13. Hay xic dinh nhiét d6 khong khi néng va khéi sau bo sdy
khéng khi kiéu hoan nhiét va ki€u 6ng dugc mic vao hai dudng khéi song song
theo san phdm chdy va khong khi. Khi ti€n hanh tinh todn ta 14y c4c s6 liéu ban
ddu sau day: dudng khéi o, = 1,20; o”, = 1,35; 8’ = 392°C va H, = 4078 kJ/kg,
phin cdc khi di qua bo sdy kiéu hodn nhiét x, = 0,78; phén khéi di qua bo sy
kiéu 6ng xr = (1 - 0,78) = 0,22; o”,, = 1,23; hé¢ s6 ¢ = 0,996; dudng khong khi:
he s6 du khong khi téng & ddu ra B = 1,133; phdn khong khi lanh di vao b sdy
kiéu hoin nhiét, ® = 0,74 cling nhu t6i bo sdy ki€u éng (1 — @) = 0,26; nhiét d6
khong khi & ddu vio 'y = 66°C; H”, = 483,8 kJ/kg; c4c dic tinh két cdu cla bo
s4y kiéu hoan nhiét: phén ti€t dién khéi va khong khi & b6 sdy kiéu hoan nhiét
X, = X = 0,458; ti€t dién bo sdy ki€u hoan nhiet: FY, = F¥; = 254 m* FY =
F*¥ = 22,5 m% bé mit gia nhiét F,, = 49952 m” va F,y = 12240 m?; cdc dudng
kinh wrong duong cia 16p 16t 47, = 9,6 mm va d*¥, = 9,8 mm; he s6 sir dung
£ =0,85.

Ciéc dac tinh két cau cia bo sy ki€u 6ng: cdc 6ng $40 mm, bé day 1,6 mm,
budc 6ng s, = 60; s, = 42 mm; ti€t dién uét cia duong khong khi Fy = 5,78 m?;
ti€t dien dé khéi di qua F, = 5,7 m?, bé mat gia nhiét téng F,; = 6410 m?. Bo say
kiéu 6ng c6 4 dudng khéng khf (hai doan riéng 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; riy,0 = 0,09.

Bai gidi: 1. Entanpi cia khong khi va khéi & ving tinh todn cla nhiét do:

Entanpi, kJ/kg Nhiét dg, °C
100 200 300 400
H°/H 853,4/733 1729/1478 2634/2236 3534/3006
H,6a=1.20 1000 2024 3081 4164
H o6a=1.275 1055 2135 3249 4392
H é6a =135 1110 2248 3416 4614
H é6a=123 1022 2068 3148 . 4257

2. Xéc dinh hé s6 du khong khi & b6 sdy kiéu hodn nhiét vi b sdy kiéu 6ng:
Cic d0 lot khong khi tuyét d6i & bo soy kidu 6ng:
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Aa,, =(a”,;,-a') x=(1,35-1,20).0,78=0,117;
Do ot tuyet d6i & bo sdy ki€u 6ng:
Aoy, = (', -a’)x =(1,23-1,20).0,22 =0,007;

Gid tri B & d4u vao ca hai bo sdy khong khi:

B = B+ (Ao +Adyy) = 1,133 + (0,117 + 0,007)= 1,257

Gi4 tri 8 & ddu vao b6 siy kiéu hoan nhiét:

Bl = Bos ® =1,257. 0,74 = 0,930
Gia tri B’ & ddu vao bo sdy kiéu 6ng:
Ba=PBo (1 -®)=27257.0,26 =0,327;

Gidui B, =B, — Aa, =0,930 - 0,117 = 0,813;

Gid tri B, = B — Ay, = 0,327 — 0,007 = 0,320

Ta kiém tra gid tri cho chiing:

B e = 0,813 +0,320 = 1,133

Diéu d6 tuong tng véi gid tri i cho B ...

3. C4c tinh todn b say khong khi hoan nhiét.

a) Tinh todn phdn “néng” bo siy ki€u hoin nhiét: D& ddnh gid lugng nhiét
h4p thu cita phdn “néng” bo say ki€u hoan nhiét, ta 14y so bo t, , = 362°C, nhiét
dé khong khi & ddu vao phdn “néng” bo sdy ki€u hoan nhiet 13 124°C. C4c nhiét
d6 nay tuong (ng v6i entanpi cha khong khi H’ g = 2713,4 kI/kg vA H'kuens =
911,8 kl/kg.

Theo (7.15), lugng nhiét hap thu can bing cla phdn “néng":

Q"7,=0,872(2713,4-911,8) = 1571 kl/kg

Xac dinh t6c d¢ trung binh cla khong khi. Nhiét d6 trung binh cba khéng

khi & phdn “néng” bo say kiéu hoan nhiét:
£ = 0,5(t, 5+ t,) = 0,5 (362 + 124) = 243°C.

Theo (7.8), t6¢c do cia khong khi:

_ 0,872x5,5%x17,44 (243 + 273)
- 273% 25,4

=6,3m/s

B

Xdc dinh hé s6 tod nhiét tir kim loai Idp 16t t6i khéng khi. Theo bang P9
cua phu luc ta tim duge cac tinh vat Iy cla khéng khi & tg = 243°C:
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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ag = 0,037

4146.107% (6.3%0,0096 ™" 0,600
0,0096 [ 40,56.10°3 ] '
= 47,6.10° kJ/(m’.K)

X4c dinh nhiét do¢ ctia khéi sau phdn "néng"” cia bd sdy ki€u hoan nhiét.
Theo (7.19) ta tim dudc entanpi cla khéi sau phdn “néng” bo s&y kiu hoin
nhiét. o) nhiét d6 khéi & ddu vao 9° = 392°C va ’, = 1,20; H', = 4077 kJ/kg:
1571

H” = 4078 - — =1~
0,996 x 0,78

+ 0,075 x 2713,4 = 2259 kl/kg

biéu d6 tuong ing & a = 1,275; 9’ = 211°C.
Té&c d6 trung binh ciia sin phdm chiy & phidn "néng" bo say ki€u hoan nhiét.
Nhiét d¢ trung binh coa khéi:
9 =0,5(9"+9,,)=05(392 +211) = 301°C.
Theo (6.21), t6c 46 clia cdc san pham chdy:

w, = 116x17.44x0.78(301+273) _ g s
273%x254

X4c dinh hé s6 toa nhiét tir san phdm chdy 161 kim loai cla 16p 16t bo sdy.
Ta ldy a, = ag, bd qua gid tri o, vi khong ddng ké. Cdc tinh chit vat Iy ciia san
phidm chiy & 8 = 301°C; v =43,9.10% m%/s. A = 4766.10° kW/(m.K); Pr = 0,64.
Theo (7.10), hé s6 tod nhiét bai déi luu:

s 0.8
o = 0,0037 £766.10 [8.05x0,0096] 0.64%

0.0096 439.10°¢

= 60,8.10" kW/(m*.K)
He s6 truyén nhiét & ph4n "néng” b6 sdy theo (7.6):
0.85x1,0
1 . 1
47,6.1073 x 0,458 60,8.107> x 0,458

D6 chénh nhiét do & phdn “ndéng” bo sdy theo (6.25):
_(211 - 124) - (392 - 362) o
At= In 82/30~ 33,5°C.
Lugng nhiét hap thu & phin "néng" bé sdy theo (7.12):

o = 10,4.1073 x 53,5 x 49952
T 17,44

k=

=10,4.10" kW/(m>.K)

= 1593 kJ/kg
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QL - QY
Qs’
todn khong cén chinh xdc them.

b) Tinh todn phén "lanh"” bo siy. Lugng nhiét hip thu cta phdn "lanh" clia
bo siy.

Nhiét 46 khong khi t’y = 66°C twong tng véi entanpi H ; = 483,8 kJ/kg:

Q75 =0,872(911,8 — 483,8) =373 kJ/kg.

T6c 46 trung binh cla khong khi & phdn “lanh” bo s4y. Nhiét d6 trung binh
ts = 0,5 (124 + 66) = 95°C. T6c d¢ trung binh cia khéng khi:
_ 0.872x5,55x 17,44 (95 +273)
273+22,5

He s6 toa nhiét tir kim loai 16p 16t t¢i khong khi . Cac tinh chAt vat 1y cia
khéng khi & t,, = 95° C; v = 22,7.10° m¥/s; A = 3,149.10°° kW/(m> K); Pr = 0,69;

D¢ lech AQ = .100 = 1,4% - nho hon cho phép (2%). Tinh

= 5,05 m/s

B

5 0.8
o, = 0,021 314910 [5,05><0,0098J ’ 0.65™

0,0098 22.7.107°

=27,25.107 kW/(m>.K)

Entanpi v3 nhiét dé san phdm chdy sau phdn “lanh” ciia bo sdy:
373

H,, =2259 -~ —————— + 0,075 . 483,8 = 1815 kJ/kg
0,996 x 0,78

O a,, = 1,35, nhiét do khéi & ddu ra tir bo sdy t” = 162°C.
T&c 46 trung binh cia khéi 0 phdn “lanh” bo sdy. Nhiét d6 trung binh
8 =0,5(211 + 162) = 186°C. T6c d6 trung binh:
w. = 7,16x17,44 x 0,78 (186 +273)
‘ 22,5x273
He s6 toa nhiét tlr khéi vao vich & phin “lanh” ctta b sdy: & 8 = 186°C;
v =29,66.10°m’/s; A =3,811.10° kW/(m.K); Pr = 0,667;

=72 m/s

s 08
o = 0,021 381110 [7.2x0,009s] 0,667

0,0098 | 29,66.107°

=34,9.10" kW/(m?.K)
Hé s6 truyén nhiét & phdn “lanh” cia bo sAy:
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0,85x1,0
1 + 1
0,458x27,25.107 0,458 x 349.10"5
= 5,95.107 kW/(m*.K)
Do chénh nhi¢t d6 & phan “lanh” ciia bo sdy:

(162-66)-(211-124) |
A= In 96/87 =91°C

Lugng nhiét h4p thu cia phén “lanh™:
_ 5,95.10™ x 91 x 12240

k=

X.y = ]
QY 7. 380 kJ/kg
. , . 373 " .
Do sai s6 tinh todn (l —%] . 100 = 1,85%, diéu d6 cho phép.

4. Tinh todn bo sy khéng khi ki€u 6ng.
a) Lugng nhiét hdp thu theo can bing nhiét cla bo sdy kifu 6ng. Ta lay t,, =
300°C, khi d6 H®, = 2236 kJ/kg; He s6 du khong khf trong binh & bo s4y kiéu 6ng:
B = 0,327 - 0,5 x 0,007 = 0,3235;
Qs = 0,3235 (2236 — 483,8) = 566,8 kJ/kg.
b) Téc d6 trung binh cha khong khi & bo sdy.
Nhiét d6 trung binh t = 0,5 (t,5 + t's) = 0,5 (300 + 66) = 183°C, & nhiét do
nay H°, = 1351,4 kJ/kg. T6c 40 trung binh clia khong khi:
_ 0,3235%35,55x%17,44 (183 +273)
5,78x273
c¢) He s6 toa nhiét tir thanh 6ng vao khong khi.
Céc thong s6 vat ly caa khong khi:
v =32,91.10° m¥s; A = 3,246.10° kW/(m .K); Pr = 0,69;
Cic hiéu chinh C, va C;:

B =9,05 m/s

1,5-1
c',=1729:¢= —f%: 1,724; C, = 0,275 . 1,724%% = 0,361.

S8 cic hang z, > 10, vivay C, = 1,0.
He s6 toa nhiét:

s 0.6
a0y = 0361 . 10 324610 [9,05><0,04J s 0,697

0,04 3291.107°
= 68,94.10"° kW/(m>.K)
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d) Entanpi va nhiét d¢ khéi sau bo say kiéu 6ng.
566,8

H,, = 4078 - —=
0,996 x 0,22

+ 0,0066 x 1351,4 = 1500 kJ/kg

& a,, = 1,23 entanpi nay tuong \ing 9,, = 146°C.
e) Nhiét d6 trung binh cua khéi.
Nhiét d¢ trung binh 8 = 0,5 (392 + 146) = 269°C. Téc d6 trung binh khoéi:

_ 1,16x17,44x0,22 (2693 + 273)
5,7%273

f) He s6 toa nhiét tir khéi t6i thanh 6ng.

Cic thong s6 vat 1y cia kh6i & 9 = 269°C:
v = 40,03.10° m¥s; A = 4,52.10° kW/(m.K); Pr = 0,648;

4,52.107 [9,56 x 0,0368

=9,56 m/s

r

o = 0,023 .

08 0,648%¢
0,0268 | 40,03.107¢ ]

= 34,0.10” kW/(m*.K)

g) Hé s6 truyén nhiét & bo sdy ki€u éng:

0,85

k= =19,35.107 kW/(m* K)

1
+
34,0.107  689.107
h) D4 chénh nhiét d6 trong b6 say ki€u &ng.
Dé xdc dinh hé s6 hiéu chinh, ta tim cdc thong s6:
ot §-8, 392-146
R = = Tta-tp - 300-66 - 1036

. 300-66 _
P=g T=T02-66 = 0718

Theo hinh P11 (phu luc) & chuyén déng giao cit b6n 14n y = 0,94. Do
chénh nhiét do & dong nguroc:

_ (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 cia bé s&y khong khi kiéu éng.

_19,35.107* x 80,6 x 6410
17,44

At = 85,7°C

Qr

= 573 kl/kg
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Sai s6 tinh todn (l - 556%} 100 = 1,08%, diéu dé cho phép.

Do d6, sau bo sdy ki€u hoan nhiét t, 5 = 362°C va 8,, = 157°C, con sau b
sy kiéu 6ng 1,5 = 300°C va 9, = 146°C. Nhiét d6 trung binh chung ciia khong
khi néng t,5 = 0,74 . 362 + 0,26 x 300 = 345,9°C, clia khéi thii 8,, = 0,78 x 157
+ 0,22 x 146 =154,6°C.

BAI TAP

Bai 7.15. Hay xac dinh bé mat d6t can thiét cia bo say Khong khf kiéu ong,
déi vdi 10 hoi khéi 300 MW, véi diéu kién 1dm mdt san phdm chdy tir § = 375°C
téi 9,, = 150°C. Khi tién hanh tinh todn ta 1dy: (y = 50°C, cdc 6ng cé dudmg kinh
40 mm, bé day 1,6 mm va phan b§ cic &ng kiéu so le ¢6 buée s, = 60 va s, = 41
mm; so d6 mic cdt nhau b6n 14n c6 hai tdm bang 6ng trung gian z, >10; t6c 46
khong khi wy = 8,7 m/s, t6¢c d6 khdi w, = 11,1 m/s; @’ = 1,20: a” = 1,23, B” =
1,16; ¢ = 0,9972. Tiéu hao nhién lién B, = 17,444 kg/s; 1y, = 0,091; cdc
entanpi 1y thuyét clia san phdm chdy va khéng khi & 200°C: H, = 1729,1 kJ/kg :
H' = 1477,9 kJ/kg, & 400°C: H®, = 3564,0 kl/kg. H’; = 3006,1 kJ/kg.

Bai 7.16. B& mit d6t cdn thiét clia bo sy khong khi kiéu 6ng thay déi the
nao khi chuyén sang cic budc s, = 52 va s, = 40 mm néu gia cdc t6¢c d6 khéi va
khong khi theo bai 7.15?

Bai 7.17. Hay tim sy phu thudc nhiét d6é khéng khi vao lvu luong khong
khi © di qua bd sdy khoéng khi dugc mic song song theo san phim chdy va
khong khi. Khi ti€n hanh tinh todn 18y cdc phdn lwu lugng khéng khi (so vdi
lugng khong khi di vao budng dét, B = 1,20) la © = 0,20; 0,25 vi 0,30; phin
Iun lugng khéi x = 0,2 & tat ca cidc phuong dn. Cic gid tri cla he s6 du khong
khi & dudng khéi o’ = 1,2 va a” = 1,205. Cic 56 liéu két cau bo sdy ki€u 8ng va
cdc dic tinh nhién lieu ldy theo vi du 7.15. Hé s6 oy l1ay khong déi (theo
phuong 4n tr @ = 0,2). Entanpi cdc khi & a = 1,205 bing: ¢ 100°C 1a H, = 1004
kJ/kg, 3 200°C 1a H, = 2032 kJ/kg.

Bai 7.18. Nhiét d6 khéi thai thay ddi thé ndo khi st dung so dé ddn cép, cho
dong khong khi qua hanh trinh ddu 80%, cic hanh trinh con lai 20% - qua
dudng 6ng khong khi di vong cé hoa tron & phia trude hanh trinh thif hai. Lay
cdc s6 lieu ban ddu theo vi du 7.13 c6 st 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 BOT POI LUU - BUC XA

8.1. CAC PAC TINH HINH HOC CUA CAC BE MAT POT
pOI LUU - BUC XA

Cdc bé mat d6i luu - buc xa bao gém cdc bé mat d6t ki€u man, gian feston,
cic 6ng din hai, cdc chim &ng 16 hoi h4p thu nhiét d6i luu chia sin phdm chdy,
va nhiét bic xa tir buéng dét.

S6 cédc tAm man z, duge xdc dinh theo céng thic:

7, =afs, — 1 (8.1a)
néu khodng c4ch tir cdc tdm bién 16i cc twdng bén cla dudng khéi bing khoang
cach giita c4c doan (budc s)); va:

7, = afs, (8.1b)
néu khoang céch tir cic tdm bién téi c4c tudng bén bing nira budce s,/2.

Trong cdc cong thitc (8.1a) va (8.1b): a - bé rong mat truéc budng dét, m.

S8 cic 6ng duge mic song song & gian 6ng manh duge xdc dinh tir didu
kién: do tin cdy lam viéc cua kim loai & t6c d6 kh6i lugng cho phép pw = 800 +
1100 kg/(m*.s):

D.n,

ns ————— (8.2)
0,785d2z,pw

8 day: d, - dudng kinh trong cua 6ng, m (thudng d6i véi cic bo qud nhiét hoi ta
chon cde 8ng cé dudng kinh ngoai 32, 36, 38, 42 mm c6 bé day thanh 4,5 + 7,0
mm); D - lvu luong méi chit 1am viéc, di qua b8 mat, kg/s; n, - s6 cdc dong
song song cua moi chit lam viéc theo bé rong dudng khéi (thudng n, = 1 hay 2).
Chiéu sau t&m man dugc xdc dinh bdi bude doc s,, s6 cdc 8ng duge mic song
song n & tdim man (doan) va s& cdc 14n d6i chiu clia tfim man z, doc theo khdi:
c=[(n-1)s,+dln, + Ac(z, - 1)
& day: Ac - khoadng cic giira hai dudng déi chiéu clia (4m man.
Tiét dién d€ sin phdm chdy di qua:
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F,=ab-zb.dg (8.3)
Khi tinh todn tdm man, ta st dung cic khdi niém dién tich bé mat sau:
Bé& mat toan phin, m?, duge x4c dinh gdp déi dién tich bé mat di qua truc cic
6ng ctia doan va gidi han boi bé mat tao thanh bén ngoai cha cdc 6ng ngoai cing:
F, = 2z,h.c; (8.4)
B& mat tinh todn ciia tAm man F, = Fx, & day x - he s6 géc (hinh Pl cia
phu luc).
Cic b€ mat hdp thu biic xa clia cédc i€t dién vao vara F,,,, F, (hinh 8.1).
He sG goc tir i€t dién vao tdi tiét dién ra:
2
o= [i] +1-= (8.5)

S St

”
1.vdo

[
f.ra

Al

.vho

Hinh 8.1. Xic dinh b& mat bitc xa cla céc ti€t dién
d4u vao va ddu ra coa bé mat tdm man cua bd qué nhiét.

Bé day hiéu qua cia 16p bic xa:

1.8
S=1 1 1 (8.6)
Tt et

Khi tinh todn gian feston c4n phan biét cAc bé mat sau day:
B& mat trao d6i nhiét toan phin:
F, = nd.z,z;h,, (8.7
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& day: z, va z, - s6 lugng cdc 8ng trong mot hing va sé cic hang theo dudmg
khdi; h,, - chiéu cao tinh todn cha cira khi & d6 c6 gian feston.

Bé mat hdp thy bifc xa, m*:

Fio = a.h, Xy (8.8)
0 day x, - hé s8 géc cua gian feston, xdc dinh theo hinh P1 cda phu luc, & s6
6ngz;25,x4=1.

Vi du 8.1. Hay xdc dinh cédc kich thuéc bé mat tinh todn clia bd qué nhiét
bic xa - d6i lru (kidu tim man) duge b6 trf & phin trén cia bubng dét. Cic s6
liéu ban d4u: 6ng ¢32 mm, bé day 5 mm, s& luong cic doan theo bé rong dusng
khéi Ia 22, s& lugng cidc 6ng trong mét tdm 30, bé rong dudng khdi 13520 mm,
budc doc cla 6ng s, = 35 mm; cdc kich thuéc phll bi ciia b&8 mit chi ra trén hinh
8.2, cdc kich thuge tAm man & trén hinh 8.3.

Bai gidi: 1. Ta xac dinh bé mat
tinh todn cha b6 qui nhiét. Do hinh
dang phifc tap clha tdm bdi su tdn tai
ctia ca ba hang 6ng dugc gidng theo
chiéu cao, bé mat d6t cla tdm duoge 200 i
xdc dinh theo timg phdn. Do cic 2600 | 2380 )/ 2500
budc doc tuong d6i cla 6ng s,/d = )—'
35/32 = 1,09, hé s6 gbéc clia tdm
theo hinh Pl cua phu luc x = 0,98. 5180
Khi xdc dinh cdc kich thudc tinh 7680% 13520
todn cua tAm man véi kich thudc dai -
theo cic truc duong 6ng, cdn thiét
cong thém kich thuéc dudng kinh d,
mm. Khi d6 tr hinh 8.3 ta c6: phan
trén cla tdm: ¢; = 1015 + 32 = 1047 mm; phén trung binh th\ nhdt; ¢, = 945 +
32 = 977 mm; phé4n trung binh thi hai; ¢, = 875 + 32 = 907 mm; phén duéi ¢, =
805 + 32 = 837 mm. Chiéu cao phén dudi bing 700 + 0,5 . 32 = 716 mm.

Cic kich thudc bé mat phan doan duoc xdc dinh theo dudng déi chiéu ddu
tién cha man va sau d6é gdp d6i. Phin mat phing 6ng gifta hai dudng d6i chiéu
cha man dugc tim riéng va bé sung vao bé mat dai. Kich thudc "khe hd" gita
cac dudng déi chiéu ciia man Ac = 350 - 32 = 318 mm. Bé mat cic 6ng nbi (cic
doan ndm ngang) dugc xdc dinh theo nira chu vi 6ng. Do d6, kich thudc bé mat

7000
6500

Hinh 8.2. Cic kich thudc phl bi
chia bd qua nhiét tdm chén.
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thu duge ting gap do6i (doan bi dot
tir 2 phia boi khéi) va nhan véi s6
cac phan doan ctia bé mat tdm man.

Tir dé 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)] . 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 xdc dinh ti€t dién d€ moi
chat 1am viéc di qua. Dudng kinh
trong cla 6ng d, = 32 — 10 = 22
mm; f, = 0,785 . 0,022* . 30.22 =
0251 m*.

3. Ta tim ti€t dién dé khéi di
qua. Bé qui nhiét bic xa - d6i liu
theo hinh 8.2 ¢6 cic doan véi khéi
luu déng bao khac nhau - ngang va

doc. D&i véi doan huu dong bao ngang:

7000

A ——ra—— 1
| I ) .3’5;2.9 —YTruc ang
1015 :1075 cla bo quéa
S nhigt trn
2 2380
_\'L
) IS 35x27=34§
R | e 22% _
ot 875 J5x25=875
a _
v y
g EREE yeoxzs=gz0
\ v =805 v
B 1960

Hinh 8.3. Céc kich thuéc tim
bé qua nhiét (dm man.

F,n=6.5.13,52-0,032.22.6,5=83,3m’

béi véi doan luu ddng bao doc:

F,s=5,18.1352~ 0,032.2,38.22=68,36 m*

4. Cic budc wrong dai clia 6ng:

Budc 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 hieu qua clia 16p biic xa theo (8.6):

1,8

§=7 1

7.0 172,38 % 0,588
6. He s8 ¢, & d4u vio ti€t dién ra clia t&m chin theo (8.5):

©®, = 28_]2 +1
* 0,588

238
0,588

=0,795 m

=0,122
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7. B& mat cdc clra khéi vio va ra (xem hinh 8.2):
F.=(7,0 +2,38) . 13,52 = 126,8 m?
F,=65.13,52=879m"

8. B& mat dét duge luu dong bao doc va ngang:
F,,=F, E—d =621 L‘O'%)gi =444 m’

Fo=F.,~F,4=621 — 44,4 =576,6 m

Vi du 8.2. D6i v6i 10 hai c6 niang sudt hoi D = 277,78 kg/s, ta chon s6
lugng cdc tdm cia bo qué nhiét tdm man 2, , budec ngang s, va s6 lugng cic 6ng
& mot tdm. Khi tinh todn, 14y t6c d6 khéi lugng cho phép 1000 kg/(m?.s), cic
ong $32 mm c6 bé day 6 mm va budc doc s, = 35 mm. Cho ring theo cdc diéu
kién van chuyén, chiéu siu doan & c4c truc 6ng cin khéng 16n qud 3000 mm;
bdn kinh uén 6ng 18y bang 135 mm. Lwu lugng hoi qua bd quéd nhiét bing
93%/nang sudt hoi dinh mitc clia 15 ndy, c6 tinh dén sy lam viéc ciia bd 1am mat
hoi kiéu phun, dugc dit sau né b qué nhiér, bé réng dudng khéi & ving bo qué
nhiét tm man 16000 mm.

Bai gidi: 1. Xdc dinh tiét dién cdn thiét d€ hoi di qua. Luu luong hoi qua
bé qué nhiét D,/(pw), = 258,33/1000 = 0,258 m*.

2. Xédc dinh 56 luong &ng trong 1 tdm. B8 rong cuc dai cha mot dudng déi
chiéu (300 - 135/2)/ 2 = 1365 mm. Vi bubc 6ng s, = 35 mm, s6 lugng cic 6ng
n. = 1365/35 + 1 = 40 cii.

3. Xdc dinh s6 lugng cdc tAm man z, = 0,258/(0,785 . 0,02* . 40) = 20,6
tdm. Ta lay 2, = 20 cdi.

Do dé, bd qud nhiét biic xa - d6i luu t&m man cin c6 20 t&m véi s6
lvong cdc 6ng & mdbi tdm 40 cédi, khi d6 t8c d6 khoi lugng cha hoi bing
(pw), = 1000 (20,6/20) = 1028 kg/(m’.s).

4. Bu6c ngang cua cdc tdm man trong duong khéi theo (8.1b):

s, = 16 000/20 = 800 mm

Vi du 8.3. Trong 13 hoi ¢6 gian feston, hai hang tao thanh bé&i cic 6ng cia
gian sau budng dot, bé réng clia né 18,0 m. Hiy x4c dinh cdc dic tinh hinh hoc
tinh todn cia dién tich gian feston, b8 mat d6t cha né, néu cho: dudng kinh 6ng
60 mm; bé day 6 mm; b6 tri c4c 6ng ki€u song song c6 cdc bude s, = 140 va
s, = 250 mm; chiéu cao 6ng clia gian feston 6,5 m.
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Bai gidi: 1. Xdc dinh bé mit gia nhiét cila gian feston theo (8.7). S§ luong
cdc 6ng & mot hang:

n = (18 000/140) - 1 = 127,5 c4i. Ta 14y n = 128 céi.
F,=3,14.0,060.128.2.6,5 =313, 5 m"

2. Xdc dinh b& mat d6t boi bic xa cia gian feston. Hé s6 géc cia gian
feston c6 hai hang & s,/d = 140/60 = 2,33. Theo hinh P1 cia phu lyc (dudng
cong) d6i véi hang ddu x, = 0,54. D6i véi gian feston hai hang

X =% +(1 —x)x,=054+(1-0,54).0,54=0,788.

Theo (8.8) ta cé:

F4=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=67,1 m*
4. Céc budc tuong ddi ciia 6ng trong gian feston:
o, =140/60=2,33;  ©,=250/60 = 4,17

5. B& day hiéu qua cua 16p bic xa trong gian feston theo (6.6):

4 x 140 x 250

$=009.0,060
3,14 x 602

- 1i| =0,614 m.

BAI TAP

Bai 8.1. Hiy tinh todn cdc dic tinh hinh hoc cia bd qud nhiét d6i luu - bic
xa c6 dang T, clia 15 hoi kh6i 800 MW, duge b6 tri & dudng khéi ngang chuyén
tiép. Bo qué nhiét d6i luu - bifc xa c6 hai dudmg quat ddi chidu, d4u tien hoi qua
t4m & giita cha dudmg khéi (nira bé rong), sau d6 c4c tAm bén. S6 lugng t6ng céc
t4m theo bé rong mot dudng khéi 40 cdi, mdi doan bao gébm 18 8ng véi dudng
kinh 42 mm cé bé day thanh 7 mm dugc phan b vé6i budc doc s, = 45 mm. BE
rong dudng khéi 30,44 m. Céc kich thude co ban cia mot t&m man & mot phin
dudmg khéi thé hién trén hinh 8.4.

Bai 8.2. Bé mat d6t, c4c tiét dién d€ hoi di qua, bé day hiéu qua cuta 16p
biic xa trong bd qud nhiét d6i luu - bific xa cla 1d hoi c¢6 ning sult hoi D =
186,11 kg/s s& 1a bao nhiéu, khi sir dung cdc 6ng c6 cic duong kinh khic nhan:
932 mm véi bé diy 5 mm; ¢36 mm c6 bé day 6 mm va $38 mm cé bé day
6 mm? cho rang & bé rong dudng khéi 18000 mm, khoang cdch gitra cdc 6ng 3
mm. B& mat d6t don gian coi 1a khong tinh bé mat cdc 6ng dan cich; ban kinh
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udn cla 6ng & tAt ci phuong én lay
135 mm. S6 luong cdc 6ng moét tdm 13 ¥70
20 céi; chiéu cao doan 7000 mm.

> 17245 = ]

Bai 8.3. Cin thiét st dung cdc E C758 |
éng nio dé giidm dién tich bé mat d6t 2000
cia bd qué nhiét bic xa - d6i Iwu vao
cd 1,5 + 1,6 14n? Cic doan tdm gian o " !
6ng manh ¢é kich thudc 12 bao nhiéu S

. . = 15X 45

Ya ¢6 bao nhieu tam gian dng manh? - S =575,
O phuong 4n ddu 56 tdm c6 chiéu sau E
3800 mm tir cdc 8ng $32 mm, bé day .
6 mm, bén kinh uén cia 6ng 135 mm.
Bé rong dudng khéi 31,0 m. i

Hudng dadn gidi: Khi gidi bai todn 15x70
hdy xem xét cdc dudmg kinh 6ng 36, , =7050, |

38, 42 mm, c6 khe ho gia cidc 6ng 3
mm, bé day tang v6i gia s6 1a 0,5 mm,
thuc hien diéu kién d6 bén nhu nhau -
12 ty s§ bé day thanh § véi dudng kinh ngoai §/d = const.

Bai 8.4. O céc d6 sau khic nhau cha cdc tm cdia bo qua nhiét d&i Iru - bitc
xa, hdy chon budc giita cic doan s, ma & d6 he s6 géc tir ddu vao téi ddu ra @, s€
bing 0,10. Ldy chiéu sau cia c4dc doan 12 2,0 va 3,0 m.

Hinh 8.4. Cic kich thudc cta doan bo
qud nhiét tAm man (cho bai 8.1).

8.2. BO HAP THU NHIET CUA CAC BE MAT POT OI LUU VA
BUC XA

Luong nhi¢t Q,, ki/kg, do sin phdm chdy toa ra khi 1am mat chiing & bé
mat dét tir nhiet 46 & ddu vio § tdi nhiét d6 & ddu ra 9 duoc x4c dinh boi
phuong trinh can béng:

Qo= -H") 9 -Qy (8.9)
& day H', H” - entanpi clia sin phdm chdy & cdc nhiét do 9° va 8, kl/kg; Q,, -
lugng nhiét theo can bing bé mat bé sung, kJ/kg.

Luong nhiét Q,,, kJ/kg, do bé mat hdp thu (t&m chén gian feston) & két qua
bitc xa truc ti€p tit thé tich budng d6t duge x4c dinh nhu hiéu nang lugng nhiét
cAp qua tiét dién vao Q,,,, V2 bic xa cho c4ic bé mat khdc qua tiét dién ra Q,,:
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Ql.s = QLvho - Ql ra (8. 10)
Khi dé:

1o = Que-Frao/B, (8.11a)

Qi = Quuao (1 — €) /P + 5,67.10"'e.F, . T*,£./B, (8.11b)

& day q,, - cuong d6 dong nhiét & ving cilra ra cia buéng d6t, kW/m?; dugc 14y
tir tinh todn budng d6t hay khi khéng ¢6 né duge xdc dinh theo cong thitc:

Qis = B1isB,QVFr (8.12)

f3 - hé s6 tinh dén trao d6i nhiét tuong hd giita bubng d6t va cic tm man

(hinh P2 ciia phu luc); np - h¢ s6 d6 khong déu hap thu nhiét budng dot theo

chiéu cao & viing cira sé ra 14y theo hinh P3 (phu luc); Q; F - nhiét birc xa hap

thy, kJ/kg, clia cic bé mit tudng budng d6t, m?; € - hé s6 bitc xa cia san phim

chdy & nhiét d6 khéi trung binh dude xdc dinh theo biéu thire (4.11); £, - hé s6

hién chinh, phu thuéc vio dang nhién liéu, duge 14y bing 0,5 khi d6t than va
mazut; 14y bing 0,7 khi dét khi tr nhién va 0,2 khi d6t d4 phién.

Né&u gian feston (chiim &ng 15 hoi) ¢6 s6 cdc hang theo chiéu sau z, > 5, thi
nhiét bifc xa tir buéng d6t hoin toin hip thu bdi bé mat ndy. O s6 luong cic
hang nho hon, nhiét bic xa cia gian feston duge x4c dinh theo céng thic:

Qs =qi4 F /B, (8.13a)
& day F,, - bé mat hdp thu bic xa clia gidn feston, m* dugc xdc dinh theo (8.8);
q,4 - cudng do dong nhiét trong ving gian feston, kW/m?; dugc x4c dinh tir tinh
toan 10 hoi hay theo (8.12).
Néu gian feston duge dat sau cdc tdm man:

Qe = QuuaXo (8.13b)
Moi chat 1am viéc trong cdc 6ng s€ h4p thu toan bd lugng nhiét (bitc xa va
déi luu). S8 gia entanpi clia moi chat bing:
Ah =(Qs + Q) x (B/D) (8.14)
& day D - luu lugng moi chat qua bé mat, kg/s.

Vi du 8.4. Hay xdc dinh lvong nhiét hdp thy cla t4m man bd qud nhiét va
s6 gia entanpi cla khéi. Khi ti€n hanh céc 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 la than d4; B, = 9,76 kg/s; bé day hiéu qua cla l6p bic xa s = 0,84 m; dp
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suit & duong khéi 0,1 MPa; 1y, = 0,091; r, = 0,231; p,, = 0,023; o, = 0,14. Loai

médy nghién t6c d6 trung binh; nhiét hdp thu phuy ctia cdc bé mat khac trong
ving b6 trf tdim man Q,, = 91 kl/kg.

Bai gidi: 1. Ta xdc dinh theo (8.9) lugng nhiét hip thu theo can bing nhiét
clia bo qui nhiét tim man:

Qs = (11983 - 10605) 0,996 - 91 = 1281,5 kJ/kg
2. Nhiét d6 trung binh ciia sdn phim chdy:

S, = (1060 + 950) 0,5 = 1006°C:

Te=1005+273=1278K

3. Xac dinh he s6 bifc xa cha thé tich khéi ndm gira cdc t&m man cha bo
qud nhiét tAm man (theo s6 lidu bai 4.1):

Tich p,s =0.,1.0,231 . 0,84 = 0,0194 m.MPa
He s6 1am yé&u bitc xa:
k, = 10,56 1/(m.MPa); k,, = 74,76 1/(m.MPa);
Bé day quang hoc clia dong khéi bui:
kps = (10,56 . 0,231 + 74,76 . 0,0227) 0,1 . 0,84 = 0,347
He s6 bic xa:
£=1-¢%*"=0,293
4. Theo (8.11a) x4c dinh nhiét qua mat phing ti&t dién vio clia tAm man.
Qe =69,7.52,0/9,76 =1371,7kJ/kg
5. Nhu vay, & tiét dién ddu ra cia tAm man:

0. = 3714(1-0293)0.14 567.10"'1 x 0,293 x 45,0 12784 x 0,5
tra 0,97 9,76

= 140,8 kJ/kg
& day he s6 higu chinh B = 0,97 & § = 1060°C - theo hinh P2 ciia phu luc.
6. Nhiét hap thu birc xa cia t&m man tir budng 46t theo (8.10):
Q.= 371.4-140,8 =230,6 kJ/kg
7. Su ting entanpi hoi & tdm man:

Ah, = (1281,5 + 230,6)—1%’-% =107,9 ki/kg

Entanpi va nhiét d6 hoi & ddu ra tAim man:
h”, = 3043,9 + 107.9 = 3151,8 ki/kg; t", = 446°C.
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Vi du 8.5. H¢ s& bitc xa trong t4m man cla bo qué nhiét, he s6 géc va su
h&p thu nhiét bic xa tir budng d6t thay déi thé nao khi thay déi budc ngang gita
céc tdm clia bd qua nhiét tir s, = 600 t&i s, = 1200 mm? Khi thyc hién tinh todn
ldy: 8 = 1212°C; 8” = 1080°C; 4p suft & dudng khét p = 0,1 MPa; 1y, =
0,1188; r, = 0,2566; chiéu cao doan t4m man h, = 9000 mm; chiéu sau cha doan
¢ = 2800 mm;

Bai gidi: 1. Phuong 4n diu véi s; = 600 mm. Nhiét d6 trung binh cla sin
phdm ch4y:

9, =(1212 + 1080).0,5 = 1146°Chay T,, = 1146 + 273 = 1419K

Tich p,s = 0,1 . 0,257 . 0,843 = 0,0216 m.MPa, & day bé day hieu qua cla

16p bitc xa:

1,8

90% 287056
He 56 1am y&u bic xa k, = 9,438 (m.Mpa)' va bé day quang hoc cia ddng khi:
kps = kp.r.,s=9,438 . 0,1 . 0,2566 . 0,843 = 0,204
Hé s§ bic xa:
e=1-¢%%=0,185
2. Phwong 4n 2 ¢6 s, = 1200 mm. B& day hiéu qua clia 16p bifc xa:

1.8
s= 1 T =1383m
90+t 28712

Tich p,s=0,1 . 0,257 . 1,383 = 0,355 m.MPa. He s6 lam y&u birc xa va bé
diy quang hoc ctia 16p buc xa k, = 7,26 (m.Mpa)';
kps =7,26.0,1.0,2566 . 1,383 = 0,258
Hé s8 biac xa: |
e=1-e"""=0,227
Do d6, trong trudng hop di cho sy tang budc ngang gita cdc tAm man gip 2
14n 1am tang hé s6 bitc xa cha thé tich khi vao ¢& 1,23 14n.
Vi du 8.6. Hiy xdc dinh nhiét hap thu cia gian feston hai hang duge dat &
d4u ra tir buéng dét 16 hoi va 1a hé théng 6ng ddn cha gian sau cia budng dét.
Khi ti€n hanh c4c 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, cdc kich
thudc duong khéi a = 9200 mm va b = 5000 mm; nhién liéu 1z than ndy; B, =
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10,09 kg/s; 9° = 1012°C; 8” = 1003°C; q, = 96,3 kW/m’ va entanpi ddu ra H”
=6701,8 kJ/kg.

Bai gidi: 1. Xdc dinh bé mat bifc xa gian feston. He s§ g6c cua gian feston
(hinh P1 cia phu luc) & s/d = 750/60 = 12,5; x, = 0,2 + (1 - 0,2) . 0,2 = 0,36;
F4=9,2.5.0.0,36=16,56 m’
2. Nhiét hdp thu bifc xa cia gian feston tir buéng dét:
Q.4 =96,3 . 16,56/10,09 = 158,05 kJ/kg

3. Nhiét hap thu ctia cdc 8ng gian feston (do trao d6i nhiét v&i khoi):
Q. = (6785,9 - 6701,8) 0,9935 = 83,6 kJ/kg

4. Nhiét h4p thu toan phdn clia cdc 6ng gian feston.
Qs = Qs + Qo = 158,05 + 83,6 = 241,65 kJ/kg

Nhu da thay & gian feston hai hang, luong nhiét thu dugc bai bic xa t
budng 46t c6 thé vuot qua lugng nhiét thu dugc ar san phdm chdy béi d6i uu va
bic xa gitta cdc 6ng.

BAI TAP

Bai 8.5. Lugng nhiét bic xa tir budng d6t do bé quéd nhiét birc xa - déi Iuu
nhan dugc thay d&i thé ndo khi tdng chiéu cao tdm man tir 7,0 t&i 9,0 m? Khi
giai bai todn 14y budc ngang giifa cdc tdm s, = 600 mm; chién sau tdm 2,8 m;
dien tich bé mat cira vao ciia bo qud nhiét 174,0 m* (3 chiéu cao 7,0 m) va 225,3
m? (& chiéu cao 9,0 m); dién tich b& mat cira 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; ry,n =
0,119; r, = 0,257; cudng d6 dong nhiét q,, = 19,5 kW/m?; nhiét d6 trung binh
cha khéi & b6 qud nhiét 1160°C; he s6 trao d6i nhiét tuong hd (bubng dét — tam
chin) g = 0,76.

Bai 8.6. Luong nhiét bic xa tir budng d6t trong 1 don vi thoi gian thay déi
th€ ndo néu thay th€ mazut bing d6t nhién lieu rin? Hiy so sénh & cdc kich
thuéc hinh hoc nhu nhan ciia bo qué nhiét birc xa - d&i luu: chiéu cao doan 9000
mm; chiéu sdu 2800 mm; budc gita chiing 600 mm; bé mat cira vao 225,3 m%;
bé& mat clra ra 114,2 m?, céc s6 lién theo mazut 14y theo bai 8.5. Nhién liéu rin
B, = 63,7 kg/s; THyo = 0,168; 1, = 0,305; u, = 0,017; mdy nghién t6c do trung
binh; q,, = 19,5 kW/m?. Nhiét d6 khéi & ca hai trudng hop ldy & ddu ra budng
d6t 1150°C, sau béd qud nhiét 1050°C.
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Bai 8.7. Hiy xdc dinh nhiét hap thy can bing cta b qué nhiét d6i luu —
bic xa, nhiét bifc xa ma né thu dugc tir buéng d6t va sy gia ting entanpi hot
trong chiing. Khi thuc hién tinh todn 14y nhién liéu mazut; 8’ = 1272°C; H’= 24
350 kJ/kg, H” = 20758 kJ/kg; Q. = 420 kl/kg; ' = 365°C; p’ = 14,72 MPa; p” =
14,32 MPa; h* = 2814,4 kI/kg; B, = 117 m% ¢ = 0,997; D, = 175,75 kg/s; q,, =
57,9 kW/m%; F ., = 171 m%; F,, = 117 m* bé day hiéu qua 16p bic xa s = 0,872
m; 4p sudt & duong khéi p = 0,1 MPa; r,,,= 0,187; r, = 0,281; ¢, = 0,174,

8.3. TINH TOAN NHIET CUA CAC BE MAT GIA NHIET
POI LUU - BUC XA

Co s& tinh todn nhiét cha cdc bé mat bife xa - déi luu 13 ding thitc hip thu
nhi¢t Q = Q,, & day Q; = F.kAt/B, — nhiét hp thu cla bé mat d6t do trao ddi
nhiet d&i luu va bic xa, kJ/kg; Qs = (H' — H") ¢ — Q,, - nhiét bé mathap thy
thu dugc tir sin phdm chdy theo can bing nhiét, kJ/kg.

Hé 56 truyén nhiét duge tinh theo muc 6.3 (xem bang 6.2):

a,
=T e+ o 1+ Q1JQ0) (813

Q,+» nhiét hdp thu clia cdc b& mat phu (trén tudng) ndm & trong viing phan bs bé
mit d6i hru bide xa, kJ/kg; thudng ta xdc dinh tir ddng thic Q,, = Q; d6i Véi céc
kich thude F,, m’ va do chénh nhi¢t do At,, °C, bé mit da cho nhung su sir
dung hé s6 truyén nhiét téng theo (8.15); H’, H” - entanpi cla khéi & ddu vao bé
mat va & ddu ra tr né, kJ/kg.

o, - he s6 toa nhiét tir phia san phdm chdy d6i véi bé mat tinh todn,
kW/(m?.K), x4c dinh theo cong thiic:

nd

& day ay - he 56 toa nhiét bai déi luu, kW/(m?.K), duoc xdc dinh theo (6.9);
a, - hé s6 tod nhiét bdi birc xa clia cdc san phim chdy, kW/(m>.K), dugc xdc
dinh theo (6.10) & nhiét d6 trung binh cla dong T, va bé day hiéu qua cia 16p
bitc xa s, m; & - hé s& sir dung d6i véi cdc tdm man dugc b6 tri & phin trén cua
bubng dét va trong cic dudng khéi d6i lvu ndm ngang, phu thudce vao téc do
khéi vi & w, > 4 m/s ta ldy & = 0,85.

Heé s& bim bin bé mat & d6i véi cic bo qué nhiét d6i lwu khi d6t cdc nhién
liéu rin phu thudc vao céc tinh chdt clia nhién lieu va nhiét d6 san phdm chdy,
duoc xdc dinh theo hinh P13 ciia phu Juc. Khi d6t mazut hé s6 bim bdn phu
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thudc vao t6c d¢ khéi va duge 14y theo hinh P14 cia phu luc. D6i vai khi
nhién gia tri € = 0.

Viéc xdc dinh nhiét d6 vich bi bdm bin ctia t4m man (d€ tinh todn a,) dugc
thuc hién theo nhiét hp thy toan phéin ctia bé mat (cé tinh dé€n bitc xa tir thé tich
budng d6t) theo (6.11):

da = (Qs + Q)B,F, (8.17)

Khi dét cdc khi ti nhién t, = ¢, + 25°C, d6i v6i cdc 6ng cha gian feston &
ddu ra buéng dat, trong 4t ca trudng hop t, =, + 80°C.

Thir tr (thuat ¢todn) tinh bé mit dwgc xdc dinh bdi phuong thic tinh todn.
Muc dich cnéi ciing cla tinh todn thiét k€ 12 xdc dinh dién tich bé mat gia nhiét
c4n thiét dé€ 1am ma4t san phdm chdy téi nhiét do di cho. N&u cho ring cdc quan
hé trong (8.15) chi ¢4 thé x4c dinh d6i vdi cdc hinh dang hinh hoc cu thé cta bé
mat, thi c4dn chon trudc chiing, sau dé tinh chinh x4c lai.

Khi ti€n hanh tinh todn kiém tra, yéu cdn theo cdc kich thuéc hinh hoc da
cho clia b6 qua nhiét bic xa - d6i lrn xdc dinh nhiét d6 thue clia khéi san cdc bé
mat va d6 ting nhiét do cha moi chat lam viéc. Tinh todn kiém tra bit ddu tur
viéc giai thich so b6 nhiét d6 khéi sau b& mat hay nhiat hdp thu theo can bing
nhiét clia bé mat. D6i véi cdc gid tri 14y d6 ta xdc dinh c4c he s6 tod nhiét ay,
a,, &, va hé s6 truyén nhiét theo (8.15); do chénh nhiét 4o, nhiét lugng hip thuy
bdi bifc xa tir buéng dét va nhiét lugng truyén cho bé mat khi trao d6i nhiét déi
lru Q. Néu daéi véi nhiét do khoi da chon sau bé mit, do sai léch bing giita Q,
va Qp vuot gia tri cho phép, thi ta 14y gia tri mdi cia nhiét d6. Tinh todn dugc
thue hién 16i khi thoa man diéu kién |Q, — Q;1/Q, < 8, & day 8 - sai s6 da cho
cla tinh todn (d8i v6i cic bé mit bitc xa - d6i luu cia tAm man & = 0,02).

Vi du 8.8. Hay thuc hién tinh todn nhiét thi€t k€ bo qué nhiét d6i luu — buc
xa tdm man cia 1o hoi ¢6 nang sudt hoi 138,89 kg/s & 4p sudt hoi qua nhiét p,, =
14 MPa va d6t mazut. Khi gidi bai todn 18y 9’ = 1216°C; H = 24041 kJ/kg;
8" = 1100°C; H” = 21529 kl/kg; t' = 380°C; h* = 2868,8 kJ/kg; p’ = 15 MPa; p”
= 15,4 MPa; D = 137,22 kg/s; bé rong dudng khéi 13520 mm; chién cao dudng
khéi 1750 mm; chién cao tAm 7000 mm; ry,o = 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 ng véi bai 8.1
14y bugc gita cdc tdm s, = 720 mm. Duong kinh éng trong bd qud nhiét bitc xa
déi luu 1ay 32 mm c¢é bé day thanh 5 mm (duoc sir dung rong rii trong cdc 10
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hoi cho cac thong s6 nay).

2. Xdc dinh s6 lugng céc tdfm z, (t4m man): z, = 13520 /720 = 18,8. Ta ldy
86 chin z, = 18 doan.

3. Tuong dng véi bai 8.1 14y so bo t6c d6 khéi lugng 900 kg/(m?.s).

4. Ta x4c dinh s6 cdc 6ng & moét tdm theo (8.3):
e 137,22
0,785 x 0,022% x 18 x 900

= 22,23 cdi

Ta 14y s6 luong 6ng trong doan n = 22 cdi, khi dé tiét dién: f,= 0,785 .
0,022 .18.22=0,15m’.

5. X4c dinh chiéu sau tAm man. Ta 14y (tuong ung v6&i cdc kinh nghiém
thiét k€ bé mat tdm man v€ phan b8 6ng trong tAm man) khe hd 3 mm. Khi d6,
5, =35 mm, va d6 sdu tdim ¢é hinh Ulac=(35.21) + 2 .135 = 1740 mm.

6. B& day hiéu qua cla 16p biie xa theo (8.6) va he s6 géc theo (8.5):

1,8 .
5= 1 1 =0,855m;
70+ 1740 ¥ 0,720
2
1,74 1,74
= =3 -2 ~0,198
@ [0,720] *1-3730

7. X4c dinh bé& mat céc tiét dién vao va ra cta t4m man:
Fi,.=Fla=70.1352=946m’
8. Tinh todn he s6 bic xa trong boé qui nhiét. Nhiét d6 trung binh khéi:
3,=05(1216+1100) = 1158°C; T,= 1158 + 273 = 1431K
Tich p,s = 0,1 . 0,262 . 0,855 = 0,022 MPa;
Heé sd& hap thu bic xa bai cdc khi ba nguyen tir:

k = [0‘78““ 1,6 x0,127 —1.0}[1—0,37%] <9311 1/(MPa.m)

0,316 x (0,022)%3
Bé day quang hoc ctia 16p bitc xa:

kps =9,31.0,1.0,262.0,855=0,209
He sé birc xa:

g=1-e%"=0,188
9. Xdc dinh Q, uys Qirar Q1. theo (8.9) va (8.10):
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= B181(1-0.188)0.198 5 (s 00 188946, 14314, 02 =

0,75 9,25
= 4052 kI/kg
Q... = 818,2 - 405,2 =413 kl/kg
10. Lugng nhiét hap thu theo can bing nhiét chia boé qua nhiét d6i Itru - birc
xa theo (B.8):
Qs= (24 041 - 21 529) 0,9964 — 400 = 2103,0 kJ/kg
11. S6 gia ciha entanpt hoi & bd qud nhiét t4m man theo (8.13):
Ah, = (2103 + 413) 9,25/137,22 = 169,6 kl/kg
Entanpi va nhiét d6 hoi sau bé mat clia b qué nhiét:
h' = 2868,8 + 169,6 = 3038,4 kl/kg
3 p” = 15,4 MPa, theo céc bang nhiét dong clia nuéc va hoi nudc t” =
418°C. Nhiét d6 trung binh hoi t, = 0,5 (380 + 418) = 399°C va thé tich riéng
clia hoi v = 0,01493 m'/kg.
12. T6c d6 hoi trong céc Ong:
- 137,22 x 0,01493
0,15

13. He s6 toa nhiét tir thanh 6ng vao hoi theo (6.13):

= 13,6 m/s

n

-5
o = 0,023 33110 [‘3’6 x0,022

0,8
TR ] . 1,397%¢ = 5,055 kW/(m>.K)

14. Xéc dinh cic hé s6 tod nhiét v he s8 truyén nhieét.
Tiét dién khéi di qua theo (8.3):
E =17,15.13,52~7,0.0032. 18 = 92,6 m?
Téc d6 sian phdm chdy & viing t4m man:
w. = 12,54 x9,25x 1431
' 92,6 x 273
Theo (6.9) ta xdc dinh a,: Hiéu chinh cho s6 cdc hang 6ng C, = 1,0, bai vi
4 tAm man z, > 10; gid tri 6, = 3; 5, = 35/32 = 1,094,
C.=[1+QR.0,-3)(1 —6,/2)'T*=[1+Q2.3-3)(1 - 1,094R2)’1* = 0,611
o) nhiét do 1158°C theo bang P11 va hinh P4 (phu luc) ta tim dugc céc tinh
chat vat 1y cda san phdm chdy:

= 6,6 m/s
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v =202,35.10"° m*/s; A = 12,22.10° kW/(m.K); Pr = 0,55;

12,22.107° { 6.6 % 0,032 ]0'65 0,550 =

a,=02.10.0,6l1.
0,032 | 202,35.10°%

= 35,2.10™ kW/(m’ K)

Theo (8.16) ta xdc dinh nhiét d6 I6p bdm ban chia vdch 6ng. So bd theo
hinh P14 cta phu lyc, hé s6 16p bim bdn ¢, & t6c do khéi 6,6 m/s bing 3,1
(m*K)/kW. Nhiét d6 16p bam bén:

1 )(2103,0+413)x9,25
5,055 389
T,=1596 + 273 = 869K
Dién tich bé mat gia nhiét dugc 14y so bo tix s& lugng 6ng da cho:
F=[0035/(22-1)7,0.2+0,035(22-1).0,27].18.2.0,98
=398 m?%;

Heé s6 toa nhiét bai birc xa:

t, =399 + (3,1 + = 596°C;

_[ 869 ]“
- kY 1431 -3 2
o =5.17.10" . 0,188 . 1431, ——"""2 = 60,5.10” kw/(m*K)

,_ 869

1431
He s6 sir dung & = 0,85 bdi vi w, > 4,0 m/s, khi d6 :
o, = 0,85 (35.2.10° — %032 55 107
2% 0,035 x 0,98

=95,3.10”° kW/(m*.X)
Xéc dinh hé s6 truyén nhiét theo (8.15):
95,3.107

413 l -3
— — 0™
1+[1 + 2103}[3,1 + 5‘055]95.3

=69,3.10° kW/(m*K)
15. Xdc dinh d6 chénh nhiét 46 theo (6.25):

(1216 —380) — (1100 - 418)
In(836/682)

k =

At= =756,4°C

Khi d6 bé mit d6t cin thi&t cha bd qui nhiét bic xa - d6i luu:
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_ _ 2103x9.25
756,4 x 69,3.1073

=371 m?

& cdc s6 lien k&t cau da 14y bé mat d6t theo bai tap ndy bing 389 m?, d6 sai
léch bing (389 — 371)/389 . 100 = 5%, diéu d6 khéng cho phép. Khi gidm s¢
lugng 6ng trong doan tir 22 t6i 21, bé mat 46t bing F' = 389 (21/22) = 371 m*.

Cic su thay déi cia tfm, cdc t6¢c 4o hai, hé s6 bitc xa khi d6 khong thay déi
d4ng ké va c6 thé bd qua, khong cén tfnh todn nhiét chinh x4c lai .

Codn c6 thé cé céch gidi khic 12 giit nguyen b& mat cha bb qué nhiét birc xa
d6i Iru (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 ki€ém tra b6 qud nhiét bic xa d6i lwu (&
dang t&m man) cia 1o hoi khi d6¢t than Donhexki. Trong dudng khéi cia bo qui
nhiét bic xa d6i luu cha bé qui nhiét ta dat hai cdp (cip & gita va cap bén theo
cdc twdong dudng khéi) va cdc bé mat phu cua cic gian 6ng tudng ben va bo qua
nhiét trdn. Khi ti€n hanh tinh todn ta 1ay: B, = 17,444 kg/s; ¢ = 0,996; 1,0 =
0,091; r, = 0,231; p,, = 0,0227; m4y nghién t6c do trung binh: V, = 7,16 m*/kg;
$’ = 1060°C; H', = 11983 kJ/kg; H” 000 = 11237 kJ/kg; H” 500 = 9998 kJ/kg:
' =417°C; p’ = 14,96 MPa; i’ = 3046,7 kl/kg; p”, = 14,67 MPa; p”,, = 14,37
MPa; tuan = 347°C; tyy, = 353°C: D = 136,8 kg/s.

Céc 6ng $32 mm v6i & = S mm; s, = 644 mm; s, = 35 mm; s4 = 0,84 m; F,
=129 m% f, = 342 m? (nhy nhau & c4 hai cdp); b& mat d6t F = 342 m? (méi cip)
clia cic gian 6ng F,.. = 43 m?, b6 qué nhiét trdn F,;, = 49 m?% lugng nhiét hap
thu bdi bic xa theo tinh todn tir budng d6t: Q,, = 169 kJ/kg (mdi cap); Q) mm =
21 kJ/kg; Q. = 24 ki/kg. Khong ¢ lot khdng khi tir ngoai vao.

Bai gidi: 1. X4c dinh entanpi va nhiet 46 khéi sav bd quéd nhiét bitc xa - d6i
lvu va nhiét do trung binh cla khéi trong né. Ta 14y so bd Q.. = 602 kJ/kg:
Qo = 572 kJ/Kg: Qo.maen = 86 kI/KE: Qoan = 97 kJ/kg. Entanpi ciia khéi san bo
qud nhiét bitc xa - d6i luu:

Qm:p + Qckp ¥ Qo-ménb M erén

H"=H’ - + Aty H
¢
602 + 572 + 86 + 97

Entanpi ndy tuong tng 8” = 950°C. Nhiét d6 trung binh cia khéi 8, =
0,5 (1060 + 950) = 1005°C.

2. X4c dinh entanpi va nhié¢t do hoi & céc cip:
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Cip & gina:

602 + 169) 17,444

h",, = 3046,7 + 98,3 = 3145,0 kJ/kg; t",, = 444°C va fcp= 0,5 (417 + 444)

= 430,5°C.

Cép hai bén:

(572 + 169) 17,444
136 8 = 94,5 kl/kg

Ah,, =

h",, = 3145,0 + 94,5 = 3239,5 kJ/kg;
", =473°C; typ = 0,5 (444 + 473) = 458°C
3. D6 chénh nhiét d¢ & cac clp cia bd qua nhiét tAm man:
At,, = 1005 - 430,5 = 574,5°C; A, = 1005 - 458 = 547°C
4. Ta x4c dinh t6c d6 trung binh clta c4c Khi:

_ 71,16 x17,444(1005 + 273)
129 x 273

5. He s6 toa nhiéc d6i lwu tir khéi vao thinh 8ng va tir vAch 6ng bén trong
téi hoi & cic cip.

O nhiét do trung binh kh6i 8, = 1005°C v t6c do khéi 4,5 m/s c6 ay =
27,7.107 kW/(m2.K)

Téc d6 hoi & cdc cip ctlia bo qui nhiét:

=4,5m/s

r

Cip gilta:
v = 136.8x0,0177 _ 17,7 m/s
0,137
Cap hai bén:
= 136,8x0.0196 _ 19,6 m/s
0,137

C4c heé s6 tod nhiét: o, = 4,706 kW/(m*.K) va 0y, = 4.3 kW/(m K)
6. Nhiét do 16p bdm ban bén ngodi.
Hé s6 bim ban theo hinh P13 (phu luc):

g, = 7,223 (m>.K)/kW

17,444 = 722°C (995K)

t,op=430,5+ [7‘223 + ! ] 602 + 169

4,706 342
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Cip bién:

sy = 458 + [7,223 e 17,444 = 740°C (1013K)

572 +169
4,3

342
7. He s6 trao ddi nhiét bic xa trong bd qué nhiét bitc xa - d6i huu:
P.S = p.r,s = 0,1 . 0,231 . 0,84 = 0,0194 m.MPa;
k.= 10,56 1/(m.MPa); k,=74,76 1/(m.MPa),
kps = (10,56 . 0,231 + 74,76 . 0,0227) 0,1 . 0,84 = 0,347;
Hés6buicxae=1-e""*" =0,293.
Véi cdc diac tinh méi chdt khéi tinh duge, ta c6:
o = 90,4.107 kXWH(m* K) va oy, = 92,5.107 kW/(m*.K)

8. Cdc hé s68 toa nhiét 1l phia san pham chdy theo (8.16): :
e, = 0,85 [27,7.1073 214X0032_ 44 4 14-3
2x0,035x0,98
= 111,3.10° kW/(m?K);
ey = 0,85 277,107 214X0032_ 55 5 102
2x0,035x0,98

= 113,1.10" kW/(m* )
9. He s6 truyén nhiét trong cic cAp cha bo qua nhiét theo (8.15):

k= — 11 1.3.10'31
1+ [1 + @](7.223 + m]l 11,3.107
= 54,0.10° kW/(m2.K)
ke, = - ] 13,1.10'-‘l :
1+ [1 + Eo?][u” + 4_,3]1 131.107

= 54,05.10" kW/(m> X)
10. Luong nhiét hap thu ctia cdc cdp:
Qe = 54,05.10% x 571,8x 342
17,444
Do chenh Qr, va Qo ., g4n 0,5%, diéu d6 cho phép

Quye = 54,05.10° x 543,5 x 342
TRR T 17,444

= 605 kl/kg

= 576 kJ/kg
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Do chenh Qg VA Qqy, V20 €8 0,7%, diu d6 cho phép.
11. Ta x4c dinh nhiét lugng h&p thy clia bé mat d6t phu:
Nhiét luong hép thu cdc gian 6ng cha tudng bén cha dudng khéi: d6 chénh
nhiét do At . = 3 — by mann = 1005 - 347 = 658°C.
54,02 x 658 x 43

ok = = 87,6 kJ
Qrann 17,444 /kg

Luong nhiét hdp thy cua bé qué nhiét trin:
Q.. = 3402(1005-353)49
v 17,444

3 tren ta 14y céc gid tri Quua = 86 kJ/kg vA Qu, = 97 k/kg - gdn voi ket
qua thu dugc trong tinh todn.

= 99,0 kl/kg

BAI TAP

Bai 8.8. Trong bd qud nhiet bic xa - d61 luu, hay so sanh cdc he s6 tod
nhiét tir khéi vao thanh bdi déi luu vA bic xa o, & 16c d6 sin phdm chdy 3,5 va
8.0 m/s. Khi thuc hién céc tinh todn 14y 6ng c¢6 dudng kinh $36 mm c6 cic buse
s, =71 mm: s, = 39 mm; z,> 10; F, = 860 m?; s., = 0,840 m; §,, = 1000°C;
ty = 400°C; o, = 5 kW/(m*.K); B, = 22,278 kg/s; ¢ = 0,997; 14,0 = 0,072;
o, = 0,148; w, = 0,01 kg/kg: mdy nghién téc d6 trung binh; Q, = 800 kl/kg;
Q,, = 300 kJ/kg; nhién liéu 1A than d4, dé déng xi ngay ca khi c6 thdi bui bé mat.

Bai 8.9. Hé s& truyén nhiét trong b6 qui nhiét d6i luu — bitc xa thay déi thé
nao khi chuyén tir d6t mazut sang khi tu nhién? Khi ti€n hanh céc tinh toin 1dy:
ax = 38,0.107 kJ/(m2K); a, = 64,5.}0" kJ/(m’K); a,= 5,5 kJ/(m*/K); Q/Q;s =
0,253 khi d6t mazut va Q/Qs = 0,117 khi d6t khi ty nhien. T6c do chia san phdm
chdy 7,0 m/s cic 6ng $32 mm cé budc s, = 35 mm; £ = 0,85.

Bai 8.10. B& mat cén thiét clia bo qud nhiét biic xa - d6i lwu cia 16 hoi
trong vi du 8.8 thay d6i thé ndo khi d6t khi tu nhién va dim bdo 1am mét cdc khi
& chinh khodng nhiét d6 khéi d6? Khi giai bai todn tinh d&n kha ning ting budc
doc c4c 6ng trong cdc phan doan, 14y: s, = 40 mm véi ddm bao s6 lugng céc
doan. D6i véi cdc san phdm chéy 18y: 1y, =0,193; 1, = 0,283; p= 0,IMPa; q,; =
80 kW/m?; B, = 10,388 m*/s; Qi sueg = 283 kI/m*; @ = 0,966; V, = 10,99 m*/m".
Entanpi clia sin phdm chdy 14y & 8 = 1300°C 1a H, = 22521 kJ/m* & 9 =
1200°C 1a H, = 20586 kJ/m'; 8 = 1100°C: H, = 18707 kJ/m*; ar = 1,1. Cdc dac
tinh hoi & ddu vao ¢’ = 380°C; h’ = 2868,8 kJ/kg.
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' NN Hinh P2. He 56 B tinh dén sy trao
0,4 5P ~ déi nhiét gitta bubng d6t va bé mat
5 8 tAm man dén clia bo quéd nhiét:
0,3 1- nhién liéu rén; 2- mazut;
0,2 1 3- nhién ligu khi.

1 2 3 4 5 65/
Hinh P1. He s6 géc cia gian 8ng tron mot hang:
1- C6 tinh d€n bifc xa clia tudng, e > 1,4d; 2- nhu viy, e = 0,8d; 3- nhu
vay, e = 0,5d; 4- nhu vay, e = 0; 5- khong tinh bic xa nhiét cia tugng.
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Hinh P3. He s6 phan b6 su hdp thu nhiét theo chiéu cao bubng dst: a- buéng
d6t 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 bin; 3- buéng d6t bot than (thdi xi
15ng); 4- bubng IAm mAt cida budng d6t hdn hop.
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Phan thé tich hoi nuéc trong céc khi

Hinh P4. Cic h¢ s6 hiéu chinh cho cdc dic tinh vat ly cha
khong khi va cdc san phdm chdy c6 thanh phdn trung binh.
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Hinh P5. He s6 toa nhiét d6i véi cdc moi chat & 4p sult siéu 4i han
Qmax > 349 kW/m? va entanpi clia méi chat bén trong nho hon 2720 kJ/kg.
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Hinh P4. Cic hé s6 hiéu chinh cho céc dic tinh vat Iy ciia
khong khi va cdc san phdm chdy c6 thanh phén trung binh.
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Qmax > 349 kW/m? va entanpi clia mdi chat bén trong nhé hon 2720 kJ/kg.
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Hinh P7. Hiéu chinh cho hé¢ s6 bim bén & theo dudng kinh Sng.
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Hinh P8. 11¢ sd bam ban cdc chum éng tron bo tri so e khi d6t nhién li¢u ran.
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Hinh P10. He s6 hiéu chinh s d€ xdc dinh do chénh nhiét do
& moi chit chuvén dong hén hop - song song:
1- ca hai dutng truyén thuan dong; 2- hai dudng truyén thudn
dong va mot ngugc dong; 3- mot thuln ddng. mot nguge dong;
4- hai nguoe, mot thudn; §- ca hai déu nguoe,

229



bk PEE 1 6 Spey chinh e cho nie dosk dochénh nhics ds o ding val oo

Wl



tp, C
P
150 sam
P
720 7
100
Hinh P12, Su phu thuoc gin ding 80
nhiét 46 dong suong ciia khéi vao 60
ham lugng lwu huynh trong khéi #0
luong 1am viéc cita mazut. 20
0 1 2 3 4 SPos
e KW P
4
0,020 n
o . 0,015
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lieu ran: 1- cac than khong xi loai 0,070
Ekibaxtuzxki; 2- cac than xi trung 2
) g —
binh khi ¢6 lam sach; 3- nhu vay 0.005 -
khi khong lam sach va cé nhiéu xi; ’ Y
4- d4 phi€n, khi c6 1am sach.
0
500 800 1000 1200 1400
Nhiét 34 cac khi 8, °C
g mLKIKW
6 ;
s
& N
Hinh P14. 1 56 bim bin ciia 3 . ~
bo qua nhiéc tim man khi dét 2 T~
mazut. 7
2 ‘f‘ § 8 Wr, m/s

231



oed budn| wey
- 11°8¢ L'0 - b'oL | 0t | 8¢ 1o 0'¢ | yuinynn - InZe | 0z
- £1'6€ 50 . 'L | g'es | ¥l 1’0 0'c | yubnynn - Inzey | 61
0'0L AN sk | Y 9T | I'"e 10 £'9 0'0s do - ydioxoy| g|
0'06 006 857 | VO [ 9T | 66 | ¥ | (o) vyp| 02 - - xayuepxuo)x3| /i
0'0Z 8v'2¢ £9 | 90 | e [ 009 | CT0 9'6} 0'ol d 20 nxupbuniaN | g1
0'sy 20'cl 12V | vo | 92 | 9 | ¥O £l 0'6¢ d ZA I{xA0JeZeN | G}
0’8y 02'9) vyl | v0 | Le | Zvr | TO L'y 0'ee d ZA IYxA0Zalag [ 41
g'ee vr'el 9g | 2o | 61 | Lec | €1 7'l S've d ZA xuaibuy | ¢l
0'vy br'el 70V | Oy | 9T | 66 | 60 p'Ze 0'Ll d eA oixuiqelaIL| z4
0'eg 20'tC by | L't | 9t | §'sS | 60 A:14 g's 0'd 9 IYXURNOIOA | |1
0'sh ¥€'6 zg | vo | Lz | o9z | 1T 9'9z 0'2e d ZA  |eAooxiely Q1BOBN| 0}
874 8e'L) g7 | g0 | 0¢ | 8% | 20 6'9¢ 5’9 d 20 oxzmxeqi3| 6
0'0¢ pZ'9l p's | 90 | L2 | 8ty | 80 1'8g o'ot dd N xwizuebesey| g
0'ly 10'0Z 99 | 6'F | 8¢ | ¥ | S0 8'6¢ 0'zL dd 9 pxayuzay |/
0'0g 15'¢Z 66 | LV | 9t [ s19 | €0 7'sl 0'6 0'd 20 pixayuzny [ 9
0'y 16'6) L S0 | VL | ves | 9 A5 S'e SS v Mxayuog| g
0'zh 0b'€2 | 0V | 62 | Vi | ¥T v'sZ 0'9 d 1 xayuo@| 4
0'6¢ Gh've B | VL[ 0% | v'e9 | 9T 'Ll 0'cl ¥ 9 yxayuod| ¢
0'Ly 888l g | 80 | €¢ | T | S'€ §'82 o'}l 0 9 IYxayueg| ¢
0'ch gl o' | OV | ¥e | Oy | LE (224 0'cl d a pxayuog| |
% '299184d | By ‘Aeyo| O N 4H 40 S v M | nR)uayu |3l ualyu on 1
aea 6udn| wey| Budni jaIUN %" N3l U N0 9JIA Wi Budny 1ouy ueyd yueyy jeo] | end 9en i

3uQ[ gA URI NJI[ UQIYU O¥I BND UROL YUN Yull 38p 3% "I Jupg

232



{yuey Bugp Juy)
vILp g'0 8'0 9'cl 50 02 v'L Z'l 0’95 | Aexngnyy - exroxainy | 6
95'/¢ . 9'0 L'0 0 2'0 L0 9'c 8'c6 juay -y bunil | g
21'98 - ¥'0 6'0 10 L'0 '0 Z'e 6'76 ueln - ereyyng |
£9'GE - Z'0 0't 0'0 50 1’0 0 7'86 thuzoig - jodosely | 9
92'9¢ - ¥'0 0'2 10 £'0 v'0 8'C 0'r6 Juayxe - |ze9 | §
0'sE - 1'0 P’ 0' 00 L0 £0 1'16 | uewjeldy - aoxnwiord | b
1818 - - Z'l 8'0 Z0 9'0 L'e L'v6 BAOOXIEW - YUIG3QES | ¢
88's¢ - z'0 ¥'0 0'0 L'0 1'0 £'0 6'96 Aaly - eABseq [ 2
ev'ls - L'0 1T 10 $'0 L'l 2's 1'69 | pesbuiua-royyndiag | |
Wi S | *09 S oveer “HOo | MO | WD | 'HO i
0 wﬁu 19IUN HO 1 ugp uana 98
? " 14X B9 Yofl 8yl ugyd yuey]

T n21{ UITYU BNO U0l YUY Yun 9¥p 0¥ “7d Jung

(%) veuoqoea weyd yueyp :
‘Aeyd onx Apw Fugq vy 1eyy uey)
- d@ ‘owrd Judny ipyo ueyl - 1Y :Jugs enb uey) - 44 ‘wed uey) - O ‘oNd UeY) -SS 1LY 00 nYIYU Uyl - J L Id 3upq Yoy nyH

233



/X ehnyr £ ryy Suoyy end dueiua - Y

“3N/3 1240y A1 104y B0 1dumiua - (] o 16

Z8L¢ 6992 PIz) I

209¥ £587 98¢} ‘H 60 19t | vg0 | 95 d 92 INZNIAeqD
095¢ 812 0vll "N

LaLb 1602 LSt ‘H &0 | set | 60 | 87% XX N pixupuesiesey
85hY 1162 Ll o

1928 965¢ 15} ‘H 990 | 9zv | 960 | g5 XX b9 yxayuzny
€15 815¢ 1991 e

1265 0L8€ 198 ‘H 190 | ev | Sl | €29 | od 97 IyxayuzNy
66Ek €162 ZhbL 5

Ley | vz 5951 'H 0 | ey | 90l | 0g'S ss v hixayuoq
8115 Loce 2991 I

6985 b08g avsL ‘H 0s0 | we'y | eVl | 929 4 i Mxeyuoq
B9€S 905¢ yzL) I

9v29 BVOY 895 ‘H o |oais |oevy | e N b9 pxayuoq
6viy | 6042 7681 o

9589 avle 0£s} ‘H 850 | 96t 160 | 00's 0 69 h¥ayuog
9.0% 1992 6051 C

928 fzLe 0251 'H 290 | e8¢ | 060 16y d a PXayuoq

uel nall UglyN
0009 | 0000 [ 0,002 duog | T ™A | o | IO E——

{edW 1'0 0) BY/ry 1duepz

BJW1'0 BA D0 9 BY/;W "Yoi 2yL

([ =) Sug| va LI N[ ugtqu end Aryo wigyd ues ova ea 1YY Juoyy rad

tduviud va You Uy g4 Jupg

234



0L¥8 1255 1T 5 H oea Bupn| wey |
60.6 5089 690¢ 'oH 9¢') 90'8 iS'L | oz'os yuAny nn nzew| 0z
1298 9595 08.2 I H
0966 69¥9 Byie 'H vl A 'V | sv'o yuAny nn nzew| 6l
961 062} ¥€9 & H
£00€ 5v6) 596 'H 56'0 68’ 99'0 8e'z dd - ydioxoy| 8l
866} 50¢1 1v9 g H
| €952 099} 908 ‘H 8’0 06’ 19'0 19’ . AsyuBXUOIXT | /)
656y 52z G851 H
9015 169¢ 96L1 ‘oH 950 L'y 4N 96'C 29 bxuBunuaN | g1
5008 2961 596 S H
168 2152 6921 'oH £8'0 98'¢ 04'0 29t A XAOIeZEN| Sl
165¢ 6162 vkl & H
LISY 9267 12y 'H 280 8e'¢ 28'0 A ZA bixrozaseg| bl
00}€ v20z 566 SH | | _
156¢ £957 54! Hoo1o00 562 $1'0 78> . ZA pxusibuy | g|
£967 | Se6l 156 SH .
ev9e | 092 19b) ‘H 95°0 £9' 89'0 | /SE A ppuigisal) | Z4
68,y | LTlE L85 5.H : : m ”
[6VS 1 £96E z8l) HoT 950 T LIS 0'd B opxwnmon | L)
elze | SSyl 51l 4 _ T eAooxiey
860 | o626l 156 ‘H 190 AN 050 | 897 ZA | 9 leoBN | 0l
0009 000y | 902 | e | A | A | TR | A a1 GaIyy ey _?@__ vany 1207 w.w

(edW ﬁo..E By/ry iduejug ]

(oayqy don) g g Supg

BdWL'0 B4 0,0 £ B/ w 'y 8yl

235



£€16 1628 sees 15y pLSS 80Lb 658¢ 280¢ 8 H
86221 £8g}l ¢Li0l 9589 729l 01b9 1225 190y '"H | eacoxiep o 12obN 0l
¥0SS1 €168} i 24} 2960} £9%6 2661 1659 915 8 4
1£58) 09991 ov8pl 91081 9zl Shb6 499 8209 'H Dizexeqn3 6
£55h8 gLl 88911 0820} £988 2051 6¥19 LE8Y 8 H
78511 1451 £E0pL 082 090} 6268 0621 8695 ‘H [Yxulpuebesey 8
8128} €191 69yl 7162} 96111 226 £2lL 1909 8
06022 /861 69/l £0551 1568} [ 7401 2816 Ll ‘H Iyxayuzny 1
60212 vLI6) ££0.1 Z86v1 5¥621 2601} 1969 004 8 H
G21Se 01922 20102 gvall 10261 10821 65701 918 "H IYxayuzny 9
9£08}) $5291 s8ppl VWiZh 80011 1626 1292 1865 8 4
16802 Zi188l Sp191 pegyl 8992} 21901 8118 9189 *H pxayuo( S
raA¥ 016} 8011 S6671 96621 Zv60) 6968 9904 IRy
09952 §6122 5161 62€L) 156¥1 28621 11201 GE09 ‘-H 1yxayuog Z
11022 L8861 829/1 6vSSL GEPEL apell 106 90¢£! 8 H
60£92 669€2 85012 89v81 p16S1 LObEL 7601 £648 "H pxayuo( £
bLOLL 0ges) 199¢1 9102} £8£01 6918 881/ 9995 Ry
€1202 0l¥81 12€91 29¢eh! §I€21 0zkol 8058 0599 "H xayuog Z
Z1L194 19051 12Vl 0811 0020} G198 1902 LpSS 8 H
75802 oLes) 1829} Z9zhl pogz) 65201 15¥8 0199 ‘oH 1xayuo( b
ues N[ YN

002Z | 0002 8L | oost | oopl oozk | ooor | o008 f .

A

Do ‘0P IBIUN Yduel3 N 1190S

(BdW 1'0 @) By "1dueju] A

(oay dauy) ¢4 Supg

236



Z69bE GIZL¢ 65812 925¥%2 ¥611Z £06.1 ¥S9vl GeSLL 8 H
Ly60Y 6189€ 18128 €182 45174 12902 Z80L) €62¢) ‘H nzew | 02
1255¢ L262€ 02582 80162 96912 0£es) 50054 LL8L) 8 H
5102 LLLLE 186¢€ 95v6Z 69£62 15612 Zlvil 9c9g} "oH mzew | 6l
£019 208 1059 218 9y6P Lty beve 0692 XY
£1921 60511 09201 1168 9111 28%9 0925 gLy "H ydxopxey | 81
2618 08¢/ 6.9 1815 000 £ L9¥E 6112 iy
19801 0116 5898 0192 2559 2155 961 Zise ‘oH Asyuexuexy 4|
8202 88l 1929} £oey ! 8G£21 LEp0) 5568 1219 3y
£0042 10942 0zZ64 65891 0ESYl £1221 £666 L18L H | pxuu9-vewsN | g
k2X4) poLLL 686 £0.3 025 15€9 9025 060 5 4
21891 09161 8LYEl 10811 19104 9v58 069 s 'oH pxaoezeN [ g
65EYL LZLEL £6941 8201 0888 052 2619 ce8y 8 H
byi6l gizLl Z0ES1 B6OVEl prSLL €126 ¥26. 6919 "H xA0zaleg | 41
0L4z1 ¥SuLl 10201 8168 8511 2559 0L£S 6120 iy
69.91 61051 SOvEL 8yiLL pLL0L 6058 Zv69 s ‘oH pxualbuy | gl
T2 1601 5616 0858 bibL 1929 Z£1S Ze0y ®H
86€51 058l 91£21 96101 8626 9281 1889 066¥ 'sH upxuyeisar] |z
76961 £69.) 19461 98¢ £961 1 0Zi0l 5628 1159 8y
2218 80802 pLS8l 029} 9665} 18111 9296 951 "oH IYXUBNYIEA I
0022 0002 008} 0091 | oowt 00zl 0001 008 By
Do ‘0P 13N \dueug oW 1198
{(edN 10 9) B/ "iduep3 »

(oay1dan) ‘g4 Jupg

237



Bdng P4. Thé tich vi entanpi khong khi va cic
san pham chdy d6i véi nhién lidu thé khi (& o = 1)

Thé tich m¥m®,

Entanpi,

S6 | Buangéng &0°C va 0.1 MPa Entanpi, kdim* va 0,1 MPa
17 dén khi kdim?® Nhiét do, °C
Vo i Veoy | Vo, | Voo 200 400 600
1 |Xernukhov - 1000 | 1,08 | 783 | 221 | H, | 3119 | 6393 | 9831
Leningrad H; 2663 | 5418 8302
2 |Dasava - Kiev 9,52 | 100|752 | 215 He, 2968 6085 9353
H% 2533 5158 7901
3 |(Sabelink - 9,98 | 1,07 | 790 | 2,22 H, 3111 6376 9801
Matxcova H% 2659 | 5406 8286
4 |Promuxlovka - 832 | 098|738 | 211 H°, 2910 5966 8173
Axtrakhan H% 2483 | 5049 7733
5 |Gazli- Taskent | 9,64 | 1,03 { 7,64 | 2,16 H®, 3010 6167 G483
H% 2566 5225 8001
6 (Xtavropol - 947 | 1,00 | 749 | 2,14 H®, 2956 6054 9311
Grozndi H% 2520 | 5129 7859
7 |Bukhara-Uran | 9,73 | 1,04 | 7,70 | 2,19 H®, 3035 6217 9563
H 2592 5217 8076
8 |Trung A-Xenxt| 9,91 | 1,07 | 7.84 | 2,24 H?, 3090 6330 9734
H?, 2638 5367 8223
9 |Kulesovka- 10,99 | 1,26 | 8,82 | 2,28 H°, 3442 7051 10844
Kuibusey H 2927 5958 9123
(khi déng hanh) | |
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Ghi chii: o - theo 1y thuyél;
Y - khéi;
B - khong khi.




Bdng P4. (ti€p theo)

B Entanpi, kJ/m*va 0,1 MPa
% omar
800 1000 | 1200 | 1400 | 1600 1800 2000 2200
1 | Xerpykhov- 13452 | 17241 | 21085 | 25083 | 20123 | 33213 | 37405 | 41629
reningrad 11309 | 14365 | 17547 | 20775 | 24041 | 27306 | 30656 | 34009
2 |Dasava-Kiev 12803 | 16408 | 20067 | 23873 | 27721 | 31635 | 35609 | 39632
10760 | 13670 | 16701 | 19770 | 22877 | 25887 | 29175 | 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
Atrakhan 10534 | 13381 | 16345 | 19351 | 22391 | 25435 | 28558 | 31677
5 |Bazli-Taskent | 12979 | 16634 | 20339 | 24200 | 28093 | 32062 | 36090 | 40164
10898 | 13846 | 16915 | 20021 | 23170 | 26318 | 28546 | 32778
6 |Xtravropbi - 12745 | 16333 | 19974 | 23760 | 27587 | 31485 | 35441 | 39440
Groznui 10706 | 13599 | 16631 | 19665 | 22769 | 25849 | 29023 | 32169
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 | 33687 | 37371
(khi déng
hanh}
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Bdng P5. Cic entanpi riéng clia cdc thanh phdn sin phdm chiy va khéng
khi & cdc diéu kién tiéu chuén (0°C va 760 mmHg), kJ/m* va tro, kl/kg

8,°C (€8)ro, (CSh; (€8)o, {€8)n0 (c8), {€8)4,
100 170,0 1296 131,8 150,5 1324

200 357.8 2599 2670 304.5 266.4 80,8
400 7719 526,5 551,0 626,2 5418 169,1
600 1224,6 8041 8501 968,9 829,7 3601
800 1704,9 1093,6 1159,9 13344 11291 560,2
1000 2203,5 1391,7 14775 17229 1437.3 7670
1200 2716,6 1697,2 1800,7 21323 1753,4 9839
1400 3239,1 2008,7 21283 2559,1 2076,2 1205,8
1600 3768,8 23245 2480,5 3001,8 24029 15682,8
1800 4304,7 26437 2797.5 3458.4 27319 1875,7
2000 48441 29651 3138,4 3925,5 3065,6 2185,5
2200 5386,6 3289,2 3482,7 4401,9 3401,6 25121

Bdng P6. Cic nhiét dung cia nhién lién
o Nhiet d, °C
Nhién ligu 0 | 10 | 200 | 300
A. Thanh ph4n kho cla nhién lieu rén c°,, kJ/(kg.K)
Antraxit va than gdy 0,921 0,693 1,047 1,130
Than da 0,963 1,089 1,256 1,424
Than nau 1,089 1,256 1,456 -
Chc d4 phién 1,047 1,130 1,298 .
Than bun phay 1,298 1,507 1,800 -
B. Nhiét dung ciia nhién liéu ran:
P =4,1868 WP 1e0-wP . kJ/(kg.K)
100 10

C. Nhién lieu long

(mazut):

ey = 1,7375+0,00251 2, , kJ/(kg.K)
g day: t,, - nhiét 40 nhién liéu, °C

D. Nhién liéu khi:

Cp =0,01X [C}{4CCH4 +C2H6CC2H6 +C3HHCC3HR +C4HIOCC4H]0 +

+C5H12CC5H22 +N2CN2 +C02cCO2 +H25CH25]

& ddy: CH,, C,H;... - ham luong cdc thanh phin khi trong khi ty nhiér, %;

Cetlys Ccyng -+~ - Nhigt dung cta cic thanh phdn chdy va khong chdy trong

khi ty nhién, kJ/(m* K).
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Nhiét dung riéng trung binh clia cac khi, kJ(m* K)
t, °C CH, C,Hg CiHg | CHy | CoHy, N, co, H,S
0 1,55 2,21 3,05 4,13 5,13 1,29 1,60 1,51
100 1,64 2,49 3.51 471 5,84 1,30 1,70 1,53

Bdng P7. Cic dic tinh tinh todn clia budng d6t mot budng, nang sudt 1o hoi

16n hon 20,8 kg/s (T/h)

Nhién liéu Hé s6 dur khéng Ung suét nhiét cho Cée t6n thit
khi & dau ra tir phép cha thé tich nhiét do khong
bubng dst, a; buéng ddt theo didu | chay h&t g, + q..
kién chay q,, kW/m® %
A. Khi d6t nang lugng rin
Than géy 1,20-1,25 162,8 2
Than da 1,20 174,5 1,0-15
Cac ph& liéu lam giau cacbon 1,20 162,8 2,0-3,0
Than nau 1,20 186,1 05-1,0
Than bun 1,20 162,8 ¢5-10
B4 phién 1,20 116,3 05-1.0
B. Khi d8t mazut va céc nhién lidu khi
Mazat 1,02-1,10 291 0,1-05
Khi te nhién hay khi déng 1,05-1,10 349 - 456 0,1-05
hanh
Khi 16 1,10 233 1.5

C. C4c t6n that nhiét vao moi trudng xung quanh phu thuéc viao nang suit

dinh muc 10 hoi

Nang suét hai D:

kals 20 | 40 | 80 | 120 | 160 | 200 | 250 | vaienhon
Th 727 | 144 | 288 | 432 | 576 | 720 | 900 [ valen hon
Tén that nhiét
% | 08 | 065 | 045 | 035 | 028 | 024 | 02 |

Chii thich: 1. C4c t18n that do chdy khong hét cha nhién liéu rin bao gém q,
khi d6 cac gia tri nho 12 d6t cdc nhién liéu it tro < 1,43% kg/MJ.
2. Khi thai xi rin, phdn tro bay mang theo dugc 14y vdi tat ca cdc nhién liéu

laa,, =095
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3. Khi d6t mazit, hé s6 du khong khi ar = 1,02 + 1,03 & budng d6t kin khi
va ty d6ng diéu chinh qua trinh chdy, cling nhu trong cdc bubng d6t binh thudng
va c6 do lot khong qué Acr = 0,05. Khi d6t nhién lieu khi (ngoai khi 10 cao) va
céc bubng d6t kin khéi 14y a, = 1,05.

4. Céc t6n that nhiét do chdy khong h&t & d6t mazit trong cdc khi nhién
liéu bao gém chi y&u q.. Trong cdc bubng c6 nang suit hoi 89 kg/s va 16n hon,

diéu chinh ty dong qué trinh chdy, ta 14y d6 khong chdy hé&t clia nhién lieu
0,1 +0,2%.

Bdng P8. Cic dic tinh tinh todn ca céc budng dot hd va ban hd (c6 chd thir),
thai xi long & nang sult hoi cla 1 hoi 16n hon 20,8 kg/s (75 kg/s)

Nhien lié He s&§ d'u khng | Ung suft nhigt thé tich clia budng dét q,, kW/m®
i khi ay
Than antraxit va 1,20 = 1,25 168,6 (145,4) 197,7 (168,8)
ban antraxit
Than da mac T, 1,20 +1,25 215,2 (186,1) 232,6 (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) 267,5 (232,6)
Céc tdn that nhiét do chay khong Phén thai xi
Nhién liéu hét q,, %
Budng d6tmd | Budngdftcd | Bubng dstmda | Bubng dstcod
thét thit
Than antraxit va
bAn aniraxit 3+4 3:4 0,15 0,15
Thandad mac T,
200 1.5 1,0 0,20 0,20
Nhu vay mac G, D 0,5 0,5 0,20 0,2+0,30
Than nau 0,5 0,5 0,1+035 0.1+0,35

Chi y:
1. Céc gi4 tri 16n hon a; = 1,25 14y khi v4n chuyén bt than vio bubng dét boi
khéng khi néng.

2. Gid tri nhd hon q, = 3% dugc 14y vé6i than nira antraxit. Cic gid tri nho hon
ag - d6i v&i bubng dét cb voi d6t xody.
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Bdng P9. Cic dic tinh vat Iy cua khong khi va cdc
san phdm chdy c6 thanh phin trung binh

B Knang ki Céc san phdm chay co
5 oC thanh phén trung binh
' 1.10° v.10° 210 v.10°

fW(mK)y | (o) P iy | ) Pr
0 2.43 13.2 0,70 2,28 11,9 0,74
100 3,19 23,2 0,69 3,13 20,8 0.70
300 4,48 48,2 0,69 484 43,9 0,63
500 5,62 79,3 0,70 6,56 430 0,62
700 6,56 115,0 0,71 8,27 107,0 0,60
900 7,61 155,0 0.72 10,01 146,0 0,58
1100 8,47 200,0 0.72 11,75 188,0 0,57
1300 9,27 2470 0.73 13,49 2340 0.58
1500 10,02 300,0 073 15,35 2820 0,53
1700 10,75 355,0 0.74 17,33 3330 0,51
1900 11,46 4150 074 18,96 189,0 0,49
2100 12,09 4780 0.75 20,70 450,0 0,48
| 2300 12,79 544,0 0,75 22,56 513,0 0,47
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Bdng P10. D6 dan nhiét clia nurdc va hoi nude

(cdc gid tri chuin cha 46 din nhiét A.10°, kW/(m.K))

. Trén dudng Ap suat

T, Ap suét, MPa b3o hod b0

C | 5o | 100 | 150 | 200 | 250 | 300 | Nusc | Hai ,':,,"Paz;
150 | 60.98 | 69,32 | 69.68 | 69.92 | 70.27 | 7061 | 682 |300 | 047
200 | 66.75 | 67.24 | 67.58 | 68,06 | 6840 | 68.87 | 6641 | 374 | 155
250 | 61,75 | 6246 | 6317 | 6387 | 6445 | 6515 | 6164 | 495 | 397
300 | 525|| 5446 | 5585 | 57.02 | 58.18 | 5910 | 5396 | 7.19 | 868
320 | 524 | 738 || 5154 | 5318 | 5456 | 5585 | 5036 | 878 | 1128
340 | 545 | 692 || 46.08 | 48.48 | 50.15 | 51.78 | 46,05 | 1130 | 14,60
350 | 551 | 681 | 10.02|| 4527 | 4747 | 4945 | 4350 | 13,03 | 16,52
380 | 561 | 675 | 9.24|| 4107 | 4433 | 4655 | 41.12 | 1500 | 1866
370 | 572 | 673 | 875 | 1400| 4015 | 43.40 | 33.84 | 18.26 | 21.04
400 | 6.00 | 683 | 843 | 1061 | 1505 | 24.80
430 | 635 | 7.04 | 801 | 945 | 1118 | 1549
450 | 651 | 7.22 | 8.04 | 921 | 1000 | 1350
500 | 745 | 7.75 | 840 | 920 | 1048 | 1143
550 | 7.83 | 634 | 891 | 956 | 1031 | 1.12
800 | 8.49 | 897 | 849 | 1010 | 1068 | 11.35
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Vidu tinh todn d¢ dan nhiét:
Yéu cdu tinh gia tri & & dp suit 14,0 MPa va nhiét 86 hoi 480°C. Ta tim gid
tri s6 A d6i v6i dp sudt 14 Mpa, & cdc gia tri 16n hon hay nhé hon cla cic gid try
cua cac nhiét 46 (450 va 500°C):

X’l - 7.22 +

» =175+

8,04 -7,22

15-10

8,40 - 7,75

15-10

(14-10)=7.876

(14-10) = 8,27

Gi4 tri 56 A’ d6i vdi cdc thong s§ da cho (4p sudt 14 MPa va nhiét 46 480°C):

A =7876+

8,27-1876
500 - 450

(480 -450)= 8,166




K&t qua cuéi cing: A = 8,166.10° kW(m.K). Khi tinh todn gin dudng bio
hoa, mot trong s6 cdc gid tri chudn 14y theo s6 liéu clia dudng bio hoa (nudc) va
hoi nudc, & nhiet 46 chudn.

Bdng P11. Do nhét dong hoc cila nudc va hoi nuée
(cdc gid tri chinh ciia 6 nhot dong hoc v.10° m%/s)

Ap sudt, MPa Trén duong Ap sust
T,OC bé h é h- h
50 | 100 | 150 | 200 | 250 | 300 o 20 hoa,
Nuéc Hoi MPa
150 | 0,198 | 0,199 | C,200 | 0,201 | 0,203 | 0,188 | 0,197 5,622 0,47
200 | 0,155 [ 0,185 | 0,157 | 0,157 | 0,158 [ 0,154 | 0,153 2,025 1,65
250 | 0,134 | 0,135 | 0,136 | 0,136 | 0,136 | 0,137 | 0,133 0,881 3,97
300 | 0,933|| 0,126 | 0,126 | 0,127 | 0,127 | 0,127 | 0,126 0,435 8,58
320 | 1,043 | 0,423|| 0,124 | 0124 | 0,124 | 0124 | 0,124 0,337 11,28
340 | 1,154 | 0.486|| 0,127 | 0,123 | 0,122 | 0,122 | 0,121 0,264 14,60
350 | 1,207 | 0,828 | 0,227]| €,122 | 0,121 | 0,122 | 0,120 0,233 16,52
360 | 1,261 | 0,663 | 0,329(| 0,121 | 0,120 | 0,121 | 0,119 0,206 18,66
370 | 1,361 | 0.602 | 0,357 | 0,182(| 0,121 | 0,119 | 0,119 0,179 21,04
400 | 1468 | 0,695 | 0,431 | 0,296 | 0,201 | C,131
430 | 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 | 1,937 | 0955 | 0,645 | 0,468 | 0,366 | 0,297
550 1,145 | 0,742 | 0,551 | 0,437 | 0,344
600 1,310 | 0,860 | 0,640 | 0,508 | 0,417
Chit y: Tinh todn do6 nhdt dong hoc v & nhiét do da cho va dp sudt thuc hién

giong nhu vi du dua ra & bang P10.
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Bdng P12, S8 Prandtl Pr va tinh chét vat Iy cia
nuGe v hoi nude (cic gid tri chuéin cha céc s6)

Ap suit, MPa Trén dudng Ap sudt
T.°C bao hoa bao hoa,
50 | 100 | 150 | 20,0 250 | 300 | Nutc Moi MPa

150 | 1,13 | 113 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 0,82 0,96 1,69 8,58

320 | 116 | 1,62 1,02 0,94 0,91 0,87 1,09 1,96 11,28

340 | 1,12 1,56 1,34 1,10 1,03 0,96 1,34 2,51 14,60

350 | 1,10 | 1,39 2,06 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 5,04 18,66

370 | 106 | 1,29 1,64 2,97 1,77 1,29 2,96 5,66 21,04

400 | 1,03 | 1,18 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 [ 091 0,92 0,95 0,97 1,00

Chii y: Tinh todn s& Pr & nhiét do d3 cho va & dp sudt thyc hién theo vi du giéng
nhu vi du dua ra & bang P10.
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PAP SO

1.1. A* = 6,3%; S* = 0,3%; C* = 59,5%: H" = 4,0%; N®* = 0,55 %; O° =
19,35%; WP = 10%.

1.2. C=41.12%.
1.3. "= 0,26%; C' = 84,96%; H' = 4,24%; N’ = 0,90%; O' = 9,64%.

1.4. S = 1,6%; C° = 22,0%; HP = 3,1%; NP = 0,1%:; O° = 3,7%; WP = 13%:
(CO,% = 16,0%: A” = 40%

1.5. A® =24% va timg cdc thanh phan kh6i lugng khé bing 100%.

1.6. Q= 12362 kJ/kg.

1.7. QF,,= 31066 kI/kg.

1.8. x = 15,72 m*/kg; Q" = 37175 kJ/kg.

2.1, V° thay ddi tir 3,62 t6i 5,34 m*/kg.

2.2. V".thay déi tx 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; VO, = 3,89 m'/kg; V0 = 0,62 m'/kg; V°, = 5,41
m'/kg, V, = 7,156 m*/kg; Vy,o = 0,648 m’/kg.

2.6. O W' = 18%: Vy, = 0,844 m'/kg; V', = 3,658 m*/kg: V4,0 = 0,653
m*/kg: V°, = 5,155 m*/kg; V, = 6,802 m/kg; Vi,o = 0,679 m*/kg.

O WP = 23%: Vo, = 0,793 m’/kg; V', = 3,444 m'/kg; VO,q = 0,627 m'/kg;
V° = 4,864 m¥kg; V,=3,411 m'/kg; Vi,o = 0,652 m'/Kg.

2.7. Luu lugng khéi sau b6 qué nhiét thay déi tir 7,135 t6i 6,971 m’/kg;

Luu luong khéng khi qua cdc voi d6t tang tir 6,48 16i 6,753 m’/kg.

2.8. V® = 5,046 mYkg; 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
c6a=2,27m;b=4,54m.

2.10. V® =241 m'/kg; V, = 3,585 m'/kg.
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2.11. G a = 1,2: Vyo, = 0,68 m*Kg; ryo, = 0,142; Vipo = 0,571 m/kg; T'i0
=0,119,

G o = 1,3: Vi, = 0,68 mYkg: ryo, = 0,132; Vyyo = 0,577 mYkg; Ty =
0,112.

2.12. H%, = 2508 kJ/kg khi d6t AS; H%, = 1713 kJ/kg khi d6t than nau
Nazarovxki. Cic ty s6 H'y /H's, = 1,464; Q,/Q", = 1,53.

2.13. Entanpi clia san phdm chdy giam tir 1314 téi 1148 kJ/kg.

2.14. Entanpi ciia san phdm chdy tang tir 8914 6i 11689 kJ/kg.

2.15. Entanpi clia san phdm chdy ting tir 7164 (61 7464 kJ/kg. Con nhiét do
giam tr 850 tdi 798°C.

3.1.Q", = 19060 kJ/kg.

3.2. Gia tri Q, tang tir 13498 161 13730 kJ/kg.

3.3. Nhiét hap thy hitu ich cia 10 hoi tang tir 19557,4 t61 19959,5 kI/kg.

3.4. 0 WP = 50% c6 Q°, = 8255 kl/kg va H,. = 899 k/kg; Khi giam do 4m
6 40% 6 Q°, = 10 390 kJ/kg va H,, = 1017.8 kl/kg.

3.5. Céc t6n that véi khéi thai giam tir 7,680 t6i 6,548%.

3.6. B=56.0 m'fs.

3.7. q, = 6,088% khi dét than AS; g, = 6,152% khi dét than Kuznhexki mic
CC; q, = 7,400% khi d6t than Nazarovxki.

38. 0 a, = 1,2c6 V, = 5867 m'/kg; q, = 5.423%: § a,, = 1.3 ¢6 V, =
6,330 m'/kg; q, = 5.800%; G o, = 1.4 c6 V, = 6,793 m*/kg; q, = 6,176 %: &
a, =1,5¢6V,=7.257m'/kg; q, = 6,553%.

4.1. F5=1117,5 m% V; = 1810,3 m% V* = 2068.2 m*;, F;, = 1110,4 m%
X, =0,219; s,y =583 m.

4.2. F, =265m%

4.3. g, = 0,632

4.4. ¢, = 0978

4.5. A8, = 35°C

4.6.93,=1908Cor=5%;9,=1843Cdr=10%; 8,=1783°Cdr = 15%;
8,=1728°C o r =20%.

4.7. A8, = 36°C.

4.8. 3", = 1266°C 6 AX =0; 97 = 1278°C & Ax =0,05; 9" = 1290°C & AX
=0,10; 9";=1303°Ca AX=0,15.
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4.9. B& mat tudmg giam téi 217,8 m?, con chiéu cao buéng dét 4,24 m.
4.10. Nhiét d¢ cdc khi tang tr 1267 t61 1292°C.

4.11. 8" = 1187°C thay 1112°C khi d6t cdc phdn sdng cla than dd.

4.12. 8", =1255°C: Q, = 18,892 kl/kg.

4.13. B6i vét 16 hoi E-500-13,8GM c¢6 F,,/V; = 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 t4sm man F*, = 1740,8 m?, gid tri F,/V tang
tir 0,505 tdi 0,633.

4.15. Giam di 16,0 m khi dat mot gian 6ng hap thu tir hai mat va 25,3 m khi
dat hai gian 6ng hai mat hap thu, gid tri F, /V; tang wr 0,204 & phuong &n ddu
141 0,277 khi dat mot gian 6ng hai mat hap thn va té 0,351 kht c¢6 2 gian dng
hai mat hép thu.

4.16. 3t =5%, 9", = 1162°C; &r = 10%, 9"; = 1127°C; &r = 15%, §"; =
1095°C. Sy gidm trung binh 8"; v6i 1% cia tdi tudn hodn cdc san phdm chay lén
J.rén cua budng d6t bing A8"; = 7°C.

4.17. r = 7.02% d6i vé6i viing thit hai va viung thit nam, va r = 14,21% déi
vé viing thit ba va thit tu, lugng trung binh cda tdi tudn hoan 7,08%.

4.18. Chiéu cao bubng d6t giam «lr 29,31 xu6ng 23,13 m khi dac gidn 6ng
hai mat hdp thy va xudng 23,79 m khi t4i tudn hoan khéi len trén budng dét véi
lugng 10%.

4.19. Trong 15 hoi ¢é cdc gian 6ng treo trén tudng, sy tang thé tich budng
d6t lén gid tri 161 thi€u cdn thi€t 1a AV; =913 m*; & 10 hoi ¢é gian 6ng 2 mat
hdp thu nhiét AV; = 88 m*.

4.20. Gid trj Qu = 1810,4 kJ/kg: Q. = 1210,5 kJ/kg; Q, ., = 3020,9 kJ/kg.

4.21. Q, .= 84 894 kW.

5.1.NO% = 0,127 g/m®

5.2. N0’ =0,76 g/m*

5.3.NO°, = 0,58 g/m*

5.4. Céc gid tri SO, = 4,03.107"%, 1, = 154,7°C

5.5. Khi dét than Kuznhexki mdc 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. S0, = 1,73.10" %; t, = 130,9°C

6.1.1,=41,12m; H= 2697 m* f=0,683 m’, F, =669 m% 5, =23, 0, =
2.255; s, = 0,303.

6.2. w,=16,5m/s; w, =152 m/s.

6.3. Téc do khéi tang tir 15,6 t6i 17,5 m/s. T6c a6 hoi khi thay d6i nhiét do
tang tir 15,2 t6i 16,3 m/s va khi thay d6i 4p sudt t6i 24,2 m/s. G cip 1 c6 w, =
7,75 m/s va cip 2 ¢c6 w, = 8,9 m/s.

6.4. Khi b6 tri 6ng song song mat trudc 10 hoi wg = 1,628 m/s. Khi b8
vuong goéc véi mit trude wy = 0,893 m/s.

6.5. w, = 21,85 m/s & dd sau dudng khéi 3,5 m va w, = 19,2 m/s & do sdu
duong khéi 4,0 m.

6.7. Tang t¥ 67,4.107 t6i 72,1.107 kW/(m?.X).

6.8. Os, =120 vas, = 50 mm; ay = 95,1.10" kW/(m?* K).

s; = 138 va s, = 50 mm; oy = 95,1.107 kW/(m*.K).

s, =120 va s, = 70 mm; o = 92,2 . 10 kW/(m* K).

6.9. Khi d6t mazut a, = 116,8.10° kW/(m*>K) thay cho ay = 122,4.10°
kW/(m*.K) khi 46t khi ty nhién.

6.10. Gia tri o ting t6i 2,85 14n.

6.11. D6i vdi cdc chim &ng song song khi thay déi budc Sng tir 38 t61 32
mm, oy thay déi tir 65,9.10™ t6i 70,0.10° kW/(m* K); d6i v6i cdc chim 8ng b6
tri so le tir 87,8.107 16i 94,0.10° kW/(m’ K).

6.12. o = 75,85.10™" kW/(m*.K)

6.13. Tang tr 15,8.107 16i 27,7.10° kW/(m*.X).

6.14. o, = 22,7.10° kW/(m* K) & s, = 48 mm va ¢, = 27,2.107 kW/(m’ K) &
s, = 64 mm.

6.15. o, = 252.10" kxW/m*K) & p = 0,01 kg/kg va & = 28,3.10°
kW/(m*>K) & o = 0,02 kg/kg.

6.16. Trong b ham nu6c a,= 10,858 kW/(m*.K); trong c4c gian 6ng budng
det a, = 18,95 kW/(m’.K).

6.17. 8 cic nhiét do nude 200 va 300°C cdc gid tri o, tvong ting 8,92 va
10,175 kW/(m* K).

6.18. O cic 16c d6 hoi 10 va 30 m/s, o, twong Ung 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 =91,6.10" kW/(m”.X).

6.21. C6 tinh dén a,; k = 90,7.107 kW/(m*.K); khong tinh a, thi k =
91,6.10 kW/(m? K): sai s6 0,99%.

6.22. Cic gia tri k = 79,3.10° v 96,5.10° kW/(m’ K) twong tung & &, = 4,3
va 1,72 m* K/kW.

6.23. Khi d6t than va & cdc t6c do w, = 8 va 16 m/s, cdc gid tri chia hé s6 g,

tuong ung 5,0 va 3,49 m*.K/kKW. Khi d6t than biin vdi cdc t8¢ d6 khéi nay ¢, =
4,28 va 3,23 m>.K/kW.

6.24. Sy ting s, tir 55 t6i 75 mm lim tang hé s6 bim bdn 6i 0,572
m?.K/kW.

6.25. O cic duong kinh 6ng 32, 42 va 60 mm cic gi4 tri £, luong tng
1,376; 1,96; 2,855 m2.K/kW.

6.26. D4i voi than Matxcova y = 0,70; k = 80,5.10° kW(m2.K); déi véi
than gdy y = 0,60 va k = 69,0.10” kW/(m* K).

6.27. 3 A = 0,333 ¢6 y =097 va At =62,1°C; 0 A = 0,43 c6 v = 0,905 va
At = 58,6°C.

6.28. At = 200°C.

6.29. At giam tir 501,5°C & x = 35% t9i 501,1°C 6 x = 40%.

6.30. TY 58 Atyuum/Alngan = 1,003 trong b qud nhiét tdm man va 1,039 trong
bd ham nmurde.

6.31. 9", = 281°C.

6.32. 9, tang tir 281 t&i 283,5°C.

6.33. F, = 5348 m™.

6.34. F = 1580 thay th€ 1213 m®.

7.1. 1, giam tir 270,2 16i 246,3°C.

7.2. 8,, = 130,7°C & b sdy ki€u 6ng va 104°C & bo siy kiu hodn nhiét.

7.3. [Quundeoto = 9435 KI/KE & 0'ponn s = 1,03 V2 6996 KI/KE & o'yon ames =
1,0.

7.4. C6 thé, bOi VIt posn mhiee = 316°C.

7.5. 1,5 tang 181 620°C.

7.6. & phuong 4n ddv y = 0,8 v4i 4 lan cit, phuong 4n tang nhiét do khong
khi vao.
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7.7. oy gidam tir 29,7.107 161 25,2.10* kW/m K

7.8. ax = 37,1107 kW/(m*.K)

7.9. k = 14,6.10” va 18,3.10° kW/(m2.K) & phuong 4n d4u khi thuc hién bo
s4y khi€u 6ng & dang cac hinh kh6i riéng biét.

7.10. t’; = 69°C. Khong thoa méan chiéu cao 14y cla phdn ddu, cdn phai tang
chiéu cao.

7.11. Cin thi€t h,, = 0,79 m.

7.12.8°,, 2 139°C

7.13. Khi tang A" tix 30,2 t6i 40,0%, h, , gtdm tir 0,6 xudng 0,394 m.

7.14. 8'=190°C.

7.15. Fy = 26960 m’

7.16. Bé mat tang t61 27080 m®

7.17. Khi tang o r 0,2 i 0,25, t,, giam 161 28°C, con khi thay ddi o tir
0,25 16i 0,3 giam t6i 31°C.

7.18. 9,, tang thém 4°C.

81.F,, =F,=1454m*% f,,=f,=0443m* F, =711,4m% ¢, = 1.7, 5,
=1,07. ‘

8.2. 3 ¢32x5¢6 F=468m% f=0,164 m?, s = 0,856 m;

$36 x 6 c6 F=522m?% f=0,195m% s = 0,856 m;
$ 38 x 6c6F=>548m?% f=0,229 m% s = 0,866 m.

8.3. Cin sir dung cdc 6ng $42 mm c6 bé day thanh 7,5 mm, khi d6 bé mat
gia nhiét nhd hon 1,63 lan.

8.4. 3 do sau cha t4m ¢ = 2,0 m, cdn burde ngang s, = 405 mm, & d6 sau ¢ =
3,0 cAn s, = 610 mm.

8.5. Q, tang tir 55,2 161 71,7 kl/kg.

8.6. Khi chuyén sang dét nhién ran Q, gidm tir 1385 (v6i mazut) téi 635 kl/s.

8.7. Q,. =343 kl/kg, Ah, = 288,0 kJ/kg.

8.8. Khi tang t6c do cdc san phim chdy tir 3,5 m/s 16i 8 m/s, 1y 6 a/ay,
ting tir 0,352 141 0,568.

8.9. Khi chuyén sang d6t khi tw nhién k = 100,8.10" thay thé 73,0.10™
kW/(m*.K) khi dét mazut.

8.10. F = 256 thay th€ 371 m’ theo vi du 8.8.

s.kp
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MUC LUC

Loi néi dau 3

Chuong 1
TINH TOAN CAC PAC TINH CUA NHIEN LIEU NANG LUQONG

[.1. Thanh phin nhién liéu 5

Bai tap 7

1.2. Nhiét tri chdy clia nhién liéu 7

Bai tap 10
Chuong 2

CAC TINH TOAN SAN PHAM CHAY CUA NHIEN LIEU

2.1. Thé tich khéng khi 1y thuyét 12

Bai t4p 13

2.2. Thanh phdn va thé tich san phdm chdy 13

Bai tap 19

2.3. Entanpi ctia khong khi va sin phdm chdy 19

Bai tap 24
Chuong 3

CAN BANG NHIET VA HIEU SUAT CUA LO HOI

3.1. Can bdng nhiét clia 16 hoi 25

Bai tap 29

3.2. Xdc dinh hi¢u su4t 10 hoi 30

Bai tap 35
Chuong 4

TINH TOAN BUONG POT VA CAC BE MAT BPOT BANG BUC XA

4.1. Cic dic tinh hink hoc va quang hoc cla buéng dét 37
Bai tap 56
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4.2. Trao d6i nhiét bic xa trong budng dét 57

Bai tap 74
4.3. Cdc phuong phép ting cudng trao déi nhiét trong budng d6t v
giam nhiét do khéi bubng d6t 76
Bai tap 85
4.4. Tinh todn cdc bé mat hap thu nhiét trong budng dét 87
Bai tap 89
Chuong 5

TINH TOAN HAM LUONG CHAT POC HAI
CO TRONG SAN PHAM CHAY

5.1. Cic tinh todn tao kh{ oxit nito 90
5.1.1. Su tao thanh cdc oxit nito ) 90
5.1.2. C4c néng d6 cdc oxit nhién liéu v2 cdc oxit nito nhanh.

Néng dé t8ng ciia céc oxit nito trong khéi 93
5.1.3. Cic dac diém tinh todn tao thanh NO, khi d6t chdy khi ty nhien 94
Bai tap 103

5.2. Tinh 10dn su tao thanh cdc oxit Iwtu huynh va nhiét do diém dong
stong cdc san phdm chdy khi d6t mazut v cdc nhién lieu rin 104
5.2.1. Sy tao thanh cic oxit luu huynh va tinh toan nhiét do dong

suong khi d6t mazut 104

5.2.2. Tinh todn nhiét 46 diém dong suong khi dét nhién liéu rin 105

Bai tap 109
Chuong 6

TINH TOAN CAC BE MAT POT POI LUU KIEU ONG XOAN

6.1. Cdc dac tinh hinh hoc, t6c 46 cdc phan tng chdy va moi chit lam viee 110

Bai tap 118
6.2. Trao d6i nhiét & cdc bé mit dét 120
Bai tip 134
6.3. Tinh todn hé s6 truyén nhiét & cdc bé mit d&t d6i luu kiéu 136
Bai tap 152
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6.4. Tinh todn d6 chénh nhiét d6 trong cic bé mit dét

Bai tap

6.5. Céc tinh todn nhiét va thiét k& bé mat d6t déi huu

7.1,

7.2,

7.3.

7.4.

8.1.

8.2.

8.3.

Bai tap

Chuong 7
CACH TINH TOAN BO SAY KHONG KHI
KIEU ONG (TBII) VA KIEU HOAN NHIET (PBIT)

Nhiét hdp thy giéi han cioa bo sdy khong khi moét cap, d6 chénh
nhiét do

Bai tap

Cic théng s6 truyén nhiét trong bo sy khéng khi kiéu éng (TBIT)
va ki€u hoan nhiét (PBIT)

Bai tap

Tinh todn nhiét hdp thu phdn "lanh"” va phdn "ndéng" cua b sdy
khong khi

Bai tap

Tinh todn nhiét cic bd sdy khong khi

Bai tap

Chuong 8
TINH TGAN CAC BE MAT POT POI LUU - BUC XA

Céc dic tinh hinh hoc chia cac bé mit d6t déi luu - bitc xa
Bai tap

Bo hap thu nhiét cla cdc bé mat d6t asi luu va biic xa
Bai tap

Tinh 1o4n nhiét ca cdc bé mat gia nhiét d6i hm - bifrc xa
Bai tap

PHU LUC
PAP SO
TAI LIEU THAM KHAO
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