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The influence of geometry characteristics of honeycomb ceramic in
heat extraction zone on heat extraction rate

GAO Zeng-li'* ,LIU Yong-qi’,SU Qing-quan' , GAO Zhen-qiang’

(1. School of Mechanical Engineering ,University of Science & Technology Beijing , Bejjing 100083, China ;2. School of Transportation and Vehicle Engineer-
ing ,Shandong University of Technology,Zibo 255049 ,China)

Abstract ; The influence of geometry characteristics of honeycomb ceramic in vertical packed bed heat extraction zone
on heat extraction rate was numerically studied using three-dimensional mathematical model on the basis of model va-
lidity by experimental validation. Existence of heat extraction zone honeycomb ceramic resulted into different resistance
in different positions of heat extraction zone,so gas would redistribute ,so one part of the gas entered space where heat
exchanger was embedded and there existed directly convective heat transfer between the part of the gas and heat ex-
changer exterior,while the other part of the gas entered honeycomb ceramic packed in heat extraction zone , heated the
honeycomb ceramic through mode of convective heat transfer and then heat was transferred to heat exchanger exterior
though thermal radiation. The characteristic sizes of the packed honeycomb ceramic in heat extraction zone had influ-
ence on heat extraction zone resistance and gas redistribution, and finally influenced heat extraction rate of heat ex-
changer. The calculated results show heat extraction rate of heat exchanger decreases with the increasing the character-
istic size in the direction of gas flow of heat extraction zone honeycomb ceramic,but when the other two characteristic
sizes increase ,the heat extraction rate shows a trend of first increase and then decrease.
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Fig. 2 Honeycomb ceramic relative positions
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Table 1 The comparison of experimental values

and simulation values of heat extraction rates with

different water mass flow velocity

IR S5 B YA/ Bk AR
(kg+ (s+m?)™) 1H/ % HIE/ %
1132 7.04 6.09
850 5.99 5.82
570 5.54 5.72
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Fig. 4 Comparison between experimental values and simulation
values of heat extraction rates under the condition that water mass

flow velocity is different and gas operation condition is the same
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Table 2 The comparison of experimental values and
simulation values of heat extraction rates with

different gas temperatures

PO/ C BRI % R %
340 5.62 3.47
440 5.28 5.01
540 5.73 5.89
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Fig. 5 Comparison between experimental values and simulation
values of heat extraction rates under the condition that
gas mass flow velocity and water mass flow velocity

are the same and gas temperature is different
2.2 EHRREEEE o/d TR RS
i

bye, L NEMEFMNT, A a/d, Bl 6 N a/d=
1. 25 (BRI R) a/d=5. 00 (BUASREL /N ) I 5 i
R i JR TR, Xof oy B A R AR R L 7,
B 7 AT LA O DX 6 Bl e R RS a/d 3K
i, BBCHA DX T 0 4 6 ) 3 A B S 4 A A RE
A N B A TG O BEL 3 98/, — 38 43 FROXUTF s D
B IR I B0 7 [ T A B A PN S ] AR A
A A8 RUTHE RS TR T4 B2 XU 5 3 XA 1 XL ke
DUBA B80S N 7 PR AR e dias P 25 )
DI XGRS 5, 5 40 A A BE (8 X i 4 A1 555 55
— 7 TR DX 06 5 B 2 R RUST o/ BERIR BRARIX
B 5 Bl 5 ) B 55 A PRV S BE ) o S A AT RRHS O
A SRR S EE 1) R SR B BV TR R B S A A T
TR 1A R 5 | e s S 460 A4 1) 5 £ V2 A R b R R IG5 |
T () 4 T S BE X e 46 AR 1% 1) 553, DRI i o AL IX e
BPE a/d IHGIN, ICHCREEAL, ikl 8 Fis
2.3 BRRESEE b/d TUTHRAZRIRERN

V5]
a,c,L HEMENT , b/d 284k 23038 BUAIX (1)

&y I

(b) ald=5.00

Ko HERESRHA

Fig. 6  Velocity vector figures

|
TR i ol I
REIRIREL BN T ; i
! |
'

(b) ald=5.00

P73 AR R R
Fig. 7 Velocity magnitude figures
BH IR DETCRRE 383 SR B3 B2 O i 2 D o2 DR 1)
TSI , Dt S B B T AR 55 /0N X 3k, LB R A
K(b/d=1.06) B3t A R w37 (E 9)

E10 J5E a,c, L BT BAAER IR b/d
(ARAE b/ d BTG KT B S 1 K5 DN, £
FER AR, BRUHR DX 06 3 Wl ' 2 "0 o A8 X i 5
ST AR M B AR BCEAR | T EL2AH HF G 1



%4 e S I A5 BBCRA X 4% ) S TL AT AR M X 45 B e B R 1 5 T 687

4.50 Wiy 5 Tl 48 P25 & A o S50 10 T AR 23 /) e 5 46 P4
;E 4.45 550 B b/ d 78 Al 8 TR IR R 1Y) 5 e B e T
§;4-40 EIROPE T 5 T 2R S VR S RS R N i
% 435 .
G ©
% 4.30 1.88
2 aos

4.20 L . . :

1 2 3 4 5 1.85
ald

K8 THLAMET N B AR EE a/d B2 1L
Fig. 8 Influence of a/d on heat extraction rates under

the condition that the operation condition is the same
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Fig. 10  Influence of b/d on heat extraction rates under

the condition that the operation condition is fixed
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Fig. 11  Influence of b/d on the hot gas velocity

in the space where the heat exchanger is embedded
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