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Heat trander characteristics of expander cycle thrust chamber

HAN Fei/, LIU Yu

(School of Astronautics; Bejing University of Aeronautics and A stronautics,
Beijing 100083, China)

Abgtract :~In order to understand-the heat-tranger characteristics of expander cycle re-
generativel y-cooled thrust chamber;-three dimensional computational model s of expander cy-
cle thrust chamber were ‘established-and numerical s mulation was employed. The influence
of a number of factors, such as increased length of chamber cylinder , different cooling rou-
ting, different surface roughness and rib configurations on the heat transer characteristics
like coolant heat pick-up , pressure lossin the cooling circuit , wall temperature and heat flux
distribution was investigated. k€ turbulence model was adopted for the computation. The
results show that the co-flow cooling routing contributes to lower pressure loss in cooling
circuit but yet lower coolant heat pick-up , when comparing with converse cooling routing.
The compared resultsof the two uncooled ribswith different rib heights demonstrate that the
increase of the heat flux is proportional to the increase of the total surface area exposed to
hot gas.

Key words: aerospace propulson system; liquid propellant rocket engines; expander
cycle; thrust chamber; regenerative cooling; numerical smulation; heat
trander; wall roughness
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Tablel @Qiddf thrust chamber and cooling channel
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Fig.1 Grid of 3D expander cycle thrust chamber
andcooling channel 2
2
Table2 Dimension of reference and expander cycle thrust chamber
/ mm / mm / mm / mm / mm / mm
206 160 7 1.0 1.3 144/ 288 6 4.5
206 480 7 0.8 1.1 300/ 150/ 300 6.5 4.5
3
Table 3 Characterigtics of thrust chamber and hydrogen inlet
/
M Pa / K /(K kg - K) / MPa /K /ka/ s
3.67 3400.8 0.635 4 5.07 30 2.611

3.85 3423.2 0.621 6 12.05 38 2.718
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Table 6, Different uncooled rib-configurationsand simulated results
T W(
/ mm /K
I %( 1) )
1 0 0 0 107 232.9 201.8
2 1.5 300 68.3 128 056. 1 260. 2
3 1 300 38.4 122 512.5 241.3
4 1.5 150 34.2 1243 05.1 245.1
q/(W/m?
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Fig.10 Heat flux contour of cylindrical gas wall with ribs
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