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Effects of hot-gas wall nickelage and cooling channel inflow

on regenerative cooling
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Abstract; Three-dimensional numerical simulation was carried out/for coupled flow and
heat transfer of regenerative cooling channel and coolantin-consideration of the cooling chan-
nel inflow and hot-gas wall nickelage. The empirical method was used to simulate hot-gas
convective ‘and radiative heat transfer; the-coolant“was methane, whose thermophysical
properties varied with both temperatute and pressure. The results show that, the secondary
flow plus sudden expansion flow field-at inflow could lead to increase of local pressure lose
and affect the flow and heat transfer situation at a large downstream region; nickelage on

hot-gas wall can-improv€ its capacity to endure high temperature and reduce the copper-alloy

temperature.
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Fig.1 Inflow geometry model
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Table 1 Characteristics of thrust chamber
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J& 71/ MPa 10. 2

HE/K 3644

JEE /K J53 #t / (g /mol) 21,963
IRESHE R A/ (k) / (kg + KOY 2. 299

F2 AHHAIANOSH

Table-2 Inlet parameters-of coolant

Uit/ (kg/s) 44.16
ATTE ) /MPa 17.7
A HE /K 120
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Fig. 2 Flow field at channel inflow
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Fig.3 Flow field at actual inflow downstream
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Fig. 4 Variation of coolant turbulent intensity
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Fig. 5 Variation of hot gas side wall temperature
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Fig. 6 Variation of hot gas side wall flux
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Fig. 7 Variation of coolant pressure
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Tabel 3 Simulated results for real/simplified

inflow model
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Fig. 8 Variation of nickel and copper wall temperature
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Fig. 9 Variation of hot gas side wall flux
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Fig. 10 Variation of hot-gas side wall temperature
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Tabel 4 Simulated results with/without hot-gas

wall nickelage
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