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Numerical study-on coupled heat trander” of thrust chamber
with regenerative cooling

ZHANG Hongwe , \ TAO Wenquan, HE Yaling, FEN G Zhen-ping

(State Key Laboratory.ef Multiphase Flow in Power Engineering
Xi' anJiaotong University, Xi’ an 710049, China)

Abstract "N umerical study on coupled heat transer of the hot gas, chamber wall and
coolant was performed. The two-dimensonal Navier- Stokes equations were adopted to de-
scribe the hot gasflow , while a reduced one-dimensona model was employed for the coolant
flow and heat trander ,and one dimensonal heat trander model was used to calculate the
coupling heat tranger through the wall. The N-S equations were discretized by thefinite vol-
ume method in body-fitted coordinates and the coupling of pressure and velocity was imple-
mented with the compressble form of SIMPL E agorithm. The compressble form of the
standard k€ turbulence model was adopted to smulate the hot gas flow. Radiation of gas
stream was also condgdered and smulated with the FLUX model. Results show that the
method adopted in this paper can Smulate two dimensiona gas flow field well. Moreover ,
the method can calculate the heat flux through the wall , wall temperature and the tempera
ture increase of coolant quickly. The numerical results are expected to be helpful for the de-
sgn, egpecially for cooling scheme desgn of rocket engines.
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Fig.1 Schematic diagram of the

regenerative coolant track
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Fig.2 Configuration of the regenerative

cooling channel
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