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Numerical study on enhanced heat transfer technology of

LOX/CH, engine chamber with ribs
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Abstract; In order to improve the heat absorption efficiency of coolant in the regenerative cooling
channel of LOX/methane engines, and improve the thermal protection ability of the region, three-dimen-
sional steady-state heat transfer coupling simulation of chamber with four different rib arrangements were
carried out in this paper. By comparing the results, it can be seen that after adding longitudinal ribs on
the gas side wall of the thrust chamber, the actual heat transfer characteristics of the thrust chamber wall
can be accurately described by introducing the equivalent average heat flux. Adding artificial roughness
reduced the wall temperature by 85. 4 K and increased the pressure drop by 0. 11 MPa. Adding longitudi-
nal ribs increased the coolant temperature by 24. 2 K, but the wall temperature increased by 276. 4 K. In
addition, although the addition of artificial roughness can promote the heat transfer between the fluids and
weaken the temperature stratification of the coolant, the temperature rise of the coolant is not significantly
increased because the temperature of the fluid near the bottom of the channel is significantly lower due to
the lower wall temperature.
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Fig. 1 Schematic diagram of thrust chamber

used for simulation
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Fig.2 Schematic diagram of regeneration cooling region

and wall longitudinal ribs
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Fig. 3 Different geometry setting under four cases
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Fig. 4 Calculation domain and mesh generation of the

regenerative cooling region
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Tab.1 Various grid arrangements for grid independence test
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Fig. 5 Streamwise variations of wall temperature of

Case 1 for three grid level
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Fig.7 Temperature distribution at z = 0. 05 m section
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Fig. 8 Circumferential variation of heat flux at

z = 0.05 m section under four cases

1000 Case 1 72.0
""""" Case 2 B
900 Case 3 ]
———————— Case 4 1.5
w 800 —— b 1.
;L;( 700 ] g
= ffr 1.0 ;%
E 600 g
#

0
JH T A AR )

9 4FITRTz =0.05 m ABEMEEBFHETK
Fig. 9 Circumferential variation of wall temperature at

z = 0.05 m section under four cases
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Fig. 10 Streamline of near wall region at the bottom of

cooling channel under two cases
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Fig. 11 Streamwise variations of helicity for two cases
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Fig. 13 Streamwise variation of average wall heat flux

and temperature under four cases
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Fig. 14 Streamwise variation of equivalent-average wall

heat flux under four cases
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section under four cases
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