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Abstract: To obtain basic data for designing thermal protection of liquid rocket thrust chambers, a method
to measure wall heat flux based on L-M algorithm was proposed, which could be implemented with the transient
temperature data obtained by a thermocouple. And through simulation heat flux comparison and discussion, the
key parameters’ value suggestion which would influence the solution accuracy was also given. Then, apply it in
the typical hot firing test of a hydrogen peroxide biopropellant thrust chamber. The results indicate that wall heat
flux at the end of cylinder is 3.35MW/m”. The wall heat flux at throat is 2.21MW/m?* in the monopropellant mode
and 10.59MW/m” in the bipropellant mode, which matches the change process of chamber pressure well. The gas
temperature near the wall will recover for a certain time when the test condition changes.After the gas temperature
stabilizes, the wall heat flux also reaches a steady state. The proposed method can be used to measure the wall
heat flux rapidly and accurately.
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Fig. 1 Flow path of L-M algorithm
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Table 1 Profile and operating condition of thrust

chamber™
Parameters Value
Combustor diameter 2.25
Throat diameter 1
Outlet diameter 2.25
Cylinder length 7.25
Thrust length 10.7
Expanding angle/(°) 10
Mass flux/% 57.1~100
Combustor pressure/MPa 2.0~3.6
Mixture ratio 7.5
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Fig. 2 Numerical wall heat flux
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Fig. 4 Transient temperature field of different measure

location
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Fig. 6 Transient temperature field of different measure time
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Fig. 7 Calculated wall heat flux of different measure time
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