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Heat transfer optimization of thrust chamber in

expansion cycle engine
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Abstract; To further enhance the heat transfer capacity while maintaining the pressure drop of the
cooling channels and gas wall temperature in control is one of the key technologies in the design of
advanced expander cycle engine. Numerical simulation of inner wall heat transfer enhancement struc-
ture at the hot-gas side of thrust chamber and the cooling channel structure at the coolant side was
made in this paper. The two structures are the most important ones which affect on the thrust chamber
heat transfer. By analyzing the numerical simulation results of each structure, the inner structure with
ribs which can enhance the heat transfer capacity of the thrust chamber reasonably and the structure
characteristics which can improve depth-to-width ratio of cooling channel at the cylindrical section
were obtained.
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Tab. 2 Cooling channel models with different
depth—to—width ratio

Pl Sl
HoEtk FArEH E%Eon BHEmm ERE
F/mm?
8.44 450 1.07 9.00 4 320.64
6.25 400 1.31 8.22 4 320.62
4.86 360 1.57 7.64 4 320.59
3.77 320 1.89 7.13 4 320.66
3.31 300 2.09 6.91 4 320.63
221 240 2.85 6.31 432043

=3 RABEF LG R
Tab. 3 Contrast of structures with different

depth—to—~width ratio

; i TH PEEEHY
BRI BHFNRAK \Pa K
8.44 123.79 1.09 6431

FAXTIRIE L 8.44/%

6.25 99.5 80.7 100.9
4.86 98.7 61.9 101.7
3.77 98.3 56.9 103.3
3.31 97.0 51.4 103.4
221 94.6 39.4 105.6
3.31 97.0 51.4 103.4
2.21 94.6 39.4 105.6
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Fig. 11 Contours of temperature distribution of models
with depth—to—width ratio 8.44 and 2.21 in cooling

channels at same axial position
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