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Combustion Performance Study of Side Dump Heater
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Abstract . In order to study combustion performance of side dump heater, theoretical analysis is carried
out to get the combustion performance of the ramjet dump combustor with comparable testing demonstration.
The results indicate that stable combustion can not be obtained because of no high temperature recirculation
zone in the head of existing ramjet combustor at incoming air total temperature 288K. In order to increase
the performance of dump combustor, the ratio of inlet to combustor is the same as the existing dump com-
bustor, then the injection sites are from the straight section to the turn section, and the adjoining inlets stag-
ger 200mm from beginning to end. Simulation results indicate that the combustion efficiency of the optimized
side dump heater is 0.98, it can meet the heater combustion requirements for the combustion efficiency.
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Fig.1 Diagram of dump combustor
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Fig.2 Diagram of computational model
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Table 1 Boundary conditions of original model

State number State 1 State 2
Total flux/(kg/s) 47.5 47.5
Fuel flux/(kg/s) 3.0 3.0
Total temperature

288 575
of inlet air/K
Exit pressure/MPa 0.1 0.1
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Fig.3 Static temperature of symmetry at 575K
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Fig.4 Static temperature of cross section at 575K
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Fig.5 Schematic diagram of experiment
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Fig. 6 Experimental data at 288K
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Table 2 Boundary conditions of optimized model

Air flux/ (kg/s) 165.1

0, flux/(kg/s) 42.4

Total flux/(kg/s) 221.5

Ratio of oxygen 0.387
Alcohol flux/ (kg/s) 14
Total temperature of air/K 278
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