5 34 4% 45 9 W =3 HFEH Vol. 34 No. 9
2019 4 9 H Journal of Aerospace Power Sep. 2019

T EHS:1000-8055(2019)09-1977-11 doi:10. 13224 /j. enki. jasp. 2019. 09. 015

188 18 ) AR X Bk SRR = 4 BT B 2 0

Ky, 2zat', & L, # O
(1. LT Re: 3 SREM B, P94 7100725
2. MR/REE TR REIRFHA S TR B, W/REE 150001)

i B QUM M R AL v K03 G AR X B SRR T 43 I R R L DASPAT I 0 S A 1 A
FEJE 38 38 HEAT XS LG A IR T R SRR R S R O AR AT T SR A SRR AR LT T
A7 W0 21 9% 38 T8 A L HEE 38 38 EL A S RO (i R] 4 4 T8 R BRI T 7 3T Sk 3 I RN v DRI Dy TR AR T AR TR Gl E
AT R I 0 {2 R e R PT R 226 K 3 AR ) A S 43 T U A R R D R T AR A S B TR S T AL A A
T A HIZ8CR 0 F BN 1051 i 150° B, Jin 44 ThT B Y e (i B AR T 287 K, ZEAR AR S i A & (LA U B4
WA E D AR S AR A N IR T AT DY G G R, B T Ui A SE RN (. IO 4 S
M E R SR HEE A —E 2% B L

kX # . WESNE; JFBOGEE; WETRAR BRERE; KPR LD

hESERS: V2352 XEAFRERL: A

Effect of channel cross sectional shape on flow

distribution of hydrocarbon fuel
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Northwestern Polytechnical University, Xi'an 710072, China;
2. School of Energy Science and Engineering,
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Abstract: The effect of cooling channel cross sectional shape on the flow distribution of
hydrocarbon fuel in SCRamjet was researched. Parallelogram shape cooling channel was
taken as an example to compare with rectangular channel. 3-D modelling of the flow and heat
transfer of hydrocarbon fuel in multiple cooling channels under supercritical pressure was
done. Under different channel aspect ratios, the parallelogram channel was better both in
flow distribution and cooling effect because of the larger heat exchange area. The maximum
heated wall temperature fell 226 K at most. Then the angle of the parallelogram channel was
also important. Larger angle design led to larger heat exchange area and improved the flow
distribution and cooling effect. The maximum heated wall temperature fell 287 K when the
channel angle increased from 105° to 150°, The effect of practical headers was also taken into
consideration. The parallelogram channel design was validated under the joint influence of

U-type headers and non-uniform thermal boundary condition, showing good application value.
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The results of this work offer possible solution to the cooling channel design of SCRamjet.
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Fig. 11 Fuel temperature distribution with different

parallelogram channel angles
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