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Effect of heater fuel on simulated incoming flow of ramjet
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Abstract ; Based on the ground test simulation problem of typical state of ramjet engine, the ground
test system can only provide the hot air with high temperature, high pressure and large flow rate by burn-
ing chemical fuel directly in heater. In order to study the effect of heater fuel on the simulated incoming
flow characteristics in the engine test, the effect of heater fuel on the simulated airflow composition with/
without oxygen supplement were compared and analyzed through the thermodynamic calculation of five
kinds of heater fuel. The results show that the specific heat ratio of simulated gas generated by commonly
used fuels is less than the true value under the conditions of oxygen supplementation and no oxygen sup-
plementation. When the Mach number is 2.5 ~3 | the molecular weight of simulated gas generated by al-
cohol or isobutane is close to the true value, while the Mach number is 3. 5 ~4 | the alcohol is selected to
be close to the true value. The heater with oxygen-supplement can significantly reduce the pollution com-
ponents in the simulated gas.
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Tab.1 Chemical characteristics of commonly used fuels for heater

Z i PUST:H H e ki ST hE
ATt H, Cyy 55 Hop 172 CH, C,H,0 C,Hy,
ViR iiy 2.02 165. 10 16. 04 46. 07 58. 12
WkE/ (K - kg™") -4261.0 -1 606.6 -5543.8 -6512.0 -2 683. 1
PR (K] - kg™") 141 750 43 040 55 537 29 640 45 661
BRI /K 673 483 538 696 693
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Fig. 1 Oxygen content of commonly used fuels and

air after combustion
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Tab.2 Common fuel and oxygen supplement of heater
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Fig.2 Mixing ratio of commonly used fuel and air
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Fig.3 Specific heat ratio of simulated gas

without oxygen supplement
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Fig. 6 Specific heat ratio of simulated gas

with oxygen supplement
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Fig. 8 Pollution components of simulated gas

with oxygen supplement
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Tab.3 Comparison of specific heat ratio of simulated
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Tab.5 Comparison of pollution components of simulated

gas ( with/without oxygen supplement) E{.%

SRR 2.5Ma 3.0Ma 3.5Ma  4.0Ma
WE(HMR) 1.8 2.6 5.7 5.4
JEH (MR 2.2 3.4 5.2 7.5
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