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Effect of aspect ratio.on heat transer and fluid flow in regenerative
cooling channel _of liquid rocket engine thrust chamber

WU Feng', ZENG Min","WAN G Qiu-wang", SUN Ji-guo®
(1. State Key Laboratory of Multiphase Flow in Power Engineering, Xi’ an Jiaotong
University, Xi’ an-710049 ,China; 2. Bejing Aviation Power Institute,
Beijing 100076 ,China)

Abstract-" The turbulent fluid flow and heat tranger in a regenerative-cooling channel of
liquid propellant rocket engine were numerically investigated by solving three-dimensonal el-
liptical Navier- Stokes equations. The coolant was hydrogen, whose thermal properties such
as thermal conductivity , dendty, dynamical viscidity , etc varied with both temperature and
pressure. The specific heat of hydrogen and thermal properties of solid metal varied with
temperature. The standard k& turbulence model and gas solid coupled technique were adopt-
ed. Anoptimized calculation scheme was applied 0 asto find the best design for rocket com-
bustion chamber. In the scheme, the cooling channel agpect ratio varied with the thickness of
channel ribs while the channel number isfixed and coolant massflow rate remains constant.
The dmulation results show that the heat trander of rocket chamber will be enhanced when
increas ng the aspect ratio, but the pressure drop will increase s multaneousy. The cooling
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effect of rocket thrust chamber will to be reach saturated as the aspect ratio becomes large e-
nough.

Key words: aerospace propulson system; liquid propellant rocket engine; regenerative
cooling channel ; channel aspect ratio
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Table 1 Parameters of liquid rocket chamber wall
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/MPa 10.00 5.778 0.3636 2
/| K 3615.9 3429.3 2562.9
/(kgym®) 4.839 2.983 0.263 ,
1.1734 1.01652  1.1598 320(x) x35(y) x50(2).
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Fig.2 Variation of highest temperature and average
wall heat flux at hot-gas side wall temperature

Fig.3 Variation of temperature difference
and pressure drop between inlet and outlet
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Fig.4 Variation of temperature difference of cross section in different aspect-ratio (unit :
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Fig.5 Variation of velocity of cross section in different aspect-ratio (unit: m/ s) (not to scale)
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