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Application on combustion chamber of porous

medium cooling channel
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Abstract : To investigate the adaptability of porous medium cooling channel in liquid rocket engine com-
bustor, porous medium was manufactured by the method of metal powder sintering. Test devices about flow re-
sistance and heat transfer characteristics of porous medium channel were designed and built, meanwhile , heat
transfer prediction model of combustion chamber adopted porous medium channel was established and porous
medium channels with different structural parameters were involved in this paper. Results from the research
are as follows. The flow resistance and heat transfer intensity of porous medium channel decrease as the void
fraction of porous medium increases. The prediction based on heat transfer model has some deviations with the
experimental results. The maximum deviation is about 25%. Compared with milled channel,better thermal
protection effect could be obtained with porous medium cooling channel in combustion chamber.
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Fig. 1 Pictures of porous medium
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Fig. 3 Sketch of gas generation chamber
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Fig.4 Sketch of heat transfer experiment
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Tab.1 Test result of flow resistance

W/ (g s™") AL/ MPa 2857 FL/MPa  3#i [/ MPa
30 0. 140 0. 097 0.053
50 0.291 0.189 0. 107
80 0.611 0. 360 0.217
100 0. 869 0. 499 0.316
120 1. 167 0. 665 0. 432
130 1.321 0.763 0.491
150 1. 687 0.974 0. 633
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Fig.5 Comparison of calculation and test values on flow

resistance of porous medium
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Fig. 6 Picture of heat transfer test scene
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Tab.2 Test result of heat transfer

BHFNER/ (g s™") THET/C  2#RET/C 3#ET/C

30 45.9 29.4 13.7
40 40.2 21.6 10. 8
50 33.5 19.0 9.9

TIHN BT R 22 FLA JBAE v H) T ) R e
RS, T PG REAREA, SRR EERWNE 7 FiR o

B7 EARERTER
Fig. 7 Sketch of heat transfer model
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Fig. 8 Comparison of calculation and test values

on coolant’s temperature increasement

3.3 SHELANEERRT

W T S Sl BRI 2 A v 40 308 i R T e Al
e, 0T X2 AL IS B Ve S8 2 i BE
PEAIHARBE J7, 0 L 1 HA BEA v 2038 18 1 L 5
Bro $RME—i T2, BRI BEAEAE 5E A0 58 2 A/
F1mm ™ R, AR B AR, PEPEEIEIE X
R M SE 1 mm, KR 60 A%, PREGVe B R S
LA —E

X B B v A8 X5 BT A B X,
KBAEAS PR T 00T A2 o 1# 2 L0 iR
Bk 1730,

TEAHIRI A RAGE T 0025 PR B 2B A7 0K, ZRA5 AN A
T T AR AR T, 5 2L BUEE R i 9
Bi7R o

H PRI UL, SR v 0383 1 v SRR T A T 24
N 3#Z LA R 6], AR e 1 2 T 342 L4
J3t, T RE A4 DR s - B 1B B Y PR BE AR 4 A4 S5
DR B, R Ik B 2 FL A PO BL il T LR
DAL, SRR PR BE A Joi D A5 80, PABE B Tt A AN [) 36f
HANRETT 1 B A — € R MR A, DRI A% i
FEAR S I8 H 0k A it LU 2 £L A o R B i
FAREST , (E2 Hhy T AN 55 00 1) A BHL U] A8 o T % 7
PR AT AT , 140 24 22 £L A0 il B A 2R R T 4%
T NEE AR 2t — R R, X EWE
WhBE 3 R 22 AL BT A8 , K 22 3R A0 T 3
HOFAVIERES € S8



546 & 554 ]

Xk —, 55 ZHLA R H

1138 TEAE R 2 A 59

50

N \

; 30F — 1H-ZIAN R
= 20f \\1 —— 2#-Z AL R
= e S R
o T e B
0

25 30 35 40 45 50 55
JRER R/ (g s
9 EBANREHERLDFEFART L
Fig. 9 Comparison of coolant’s temperature increasement

between porous medium and milled channel
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