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Effects of gas absorption coefficient on heat transfer
calculation in furnace hearth

GUO Xiao-yan

( College of Chemistry and Chemical Engineering in China University of Petroleum, Dongying 257061, China)

Abstract; Using Monte-Carlo method to calculate the radiant heat transfer in the hearth of cylindrical furnace, the compara-
tive calculation including gas temperature distribution of the hearth and calorific intensity of furnace tube was done, taking
gas absorption coefficient as constant and as function of flue gas. The results show that the gas absorption coefficient has much

effect on the calculation results. When the gas absorption coefficient varies with the temperature, concentration changing, the

distribution of temperature and the tube surface calorific intensity and heat load value correspond to the facts.

Key words: gas absorption coefficient; Monte-Carlo method; radiant heat transfer; heat furnace

TEP I 58 54 B = S B o RS TR K
RE— RN E SOk T SRR R R 5
KW BE EH RESSHEAERE XY, &
B RIS B ki B 48 51 L et 1
A B S R KT A7 B o B SRR A AP AR R A
5 S5 53 AR IR

1 RKEH

e R BRI ST IR 55 R MR,
E R i ARG RO A A AP AT BT S
B HRIREUE AR BE & 5T AT BERT, AT LLST A %
SRERARAER T, H 55 e TE SR AT A2
B W A HE A B9 SR 2 1 BT R R A it 5% 7 1
Fo FREMIFPEESH CO, MIKAES, X2 MR
R RA RIS AR ACRE 77, BF A 1 B o A

1 7% B 94 :2009 - 03 - 15

UEEY , —BRAERPERTES ATRITE
A BN,
g, =1 —exp( ~k'pL).
A, e, AT ERER Bk R R,
MPa™' « m™';p N AAS B4 Xt FE S, MPa; L Jy F 44
TR, m, WRRBE Z2S5EKEE, BKE
NS ZRFAREARE R LR, RANT
zRAitE,

0.78 +1.6r,,
K= —“2-0.1)( -0.37 x

Vs 1000)’ROZ
K rao WA KBS BE RS R pro, WK
= TR 4N, MPa; T WAETIREE Ko, 0
MR P ZFEF KRR AR E,

BEWA : A MKRRGA R ) TR EO SHARTRAA
TEEBITMWBEH(1973 - ), T (BUHK)  WARBB A, VHIE, 81 1, B I AL TR,



#3335 254

L IV CET Sopd < 2R Ak A - 157 -

2 RBFTHERBIE

FETHE SRR P, R BT AR R Bl AT L
FRAZERREKX. LYREARBRAFHEN, A=
RFSATES B P50 B R AR KR, 1)
RERTEH ZFRFEESR B RRES R
oA o WESHFE S 5B R AU AR R
i i 30 IR AR ARBE R F Ik, RRAAR
AREX S TR E 1T B8, Al SIMPLE 3 417 %%
BiHE,

SR B ITR AR RS SRR R
Gt S RS LR B R, R R R E
IR SR ERTER M 2R R — RS
PLBEREHY , X LEBEYL SR E RER R ST B ER
X B X R I 5 T 1 AT R K B LA R RE R
RE AR R o

AP BARTARI S PRSP 8 B T 3R i X RO , X
SR T RPN /NP R
BERE i BHCON N BE TR AR, BRHEA—1
BESR, HR 507 8 EOBC S P AT R R REE
FEN R HRYOE R YR SRRV, BRRIE
E“H{I[s]o

24 Bl TR 2 3 — 3% T O A A A8 1 i
B L S B EE X L, REXWE MR
HEATEL, BRI A% P9 0 RESR AR AU SE , (B 7T AL
TR AR X TR B BE SRS E o BTG
ARSI P AR R S e i, E—25 0]
FRIRIEE B 7 755Kt BT T4 S S — WA B 3 5 1% 44
&,

ERELROERT S HE—MoTSk AV,

: KE,
4KE,dV, = dvj — Lt exp( - J:K ds)av, +

dvf“’K“"s"’ xp( - fK dS)dA,) + Q.dV,

o, 4V, S5 bexp( - [ K,45)dv, 5 E— RIS

chos<p

%4 j IR SR RS eV, [ == Pexp( -

f&ﬁmm%&~%mmmmmmﬁwmﬁ%%m

B K, WMotk dV, fRIKRE S MPa™ - m™E,
K dv; K RIKSESTRE S, W/m’ ;S SRS S b
EXMRKEHSEMREPOERHKE me, K
dA; KL S B9 SR  rad; Q, AT RE R AR

6] AL AR R R R B B R, W/ (m - )
w HE BB R k) (h - m®),
FERKHEFZHEITE R T RPHHLT, R
JEZBREREARE B ENRIBES T,
X RN EERARD TBRAD, #HTH
AR, BRI R A EREEER NI,

3 HEX

AR BEEEEFENTHAFITIHE,
HEHMBENT EHEER3542.8 mm  BHEH
FE 6416 mm, FHTEHIE R P89 mm x 8 mm, P114
mm X8 mm, BHERL N 68 x2 fl4 x2, ®WHE
K 6000 mm, 58 51 & H .0 BF 150 mm, Kk BRI
WC-100 B, 5B R 3 4, TESKWT A EH &
26.3 m’/h, #R %7 F & 257.45 kg/h, BB B E
115 C,JER AP ES 1.6 MPa, LIrE X A&
6957. 8 kg/h, HEMHIE FE 279.9 C, %t i & TR BB A
391 C, XM E FEREEF 658 C, 55T Z FERIBE 625
C,FEHE T AIRAE 640 C, #AKHMKHME 42426.0
k)/kg, RIEHAIRE 49276.8 kI/(m’. h) , H B
7.25 x10° kJ/h,

B F BT R A B AR KT R
KL BT EaR 8 X, fhim sk 10 X, H
AT mE5 Kk 34 AKX,

SRR R B2 10 7 8 AR A AN 1 BT
o MEHATLUE Y, R RBAEY REP.OLH/D,
Bl 1] B T 9 AN TS, YRR R AT K, Bk g
BETHIZY 3/4 BEBS ALK B BoK , Bl PRI o

2.0

-
d
T T

—
o
T

=
'S
T

—— BB EESK
—— /A R0

BB R k7 (MPa-n)
N

e
)

1 2 3_4 5 6 7 89
LTS

<

1 BKAMIGEEFTENOELRR
Fig.1 Change of absorption coefficient
in radial direction
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Fig.2 Change of absorption coefficient in

axial direction
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Table 1 Comparison of gas temperature distribution
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Fig.3 Comparison of tube surface calorific intensity
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