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Experimental study on air/LOX/alcohol combustion heater

with variable flow rate in large range

XIONG Jian, XIAO Hong, LI Xiaoping, LYU Fazheng
(X?’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract;In order to break through the key technologies of reliable ignition and stable combustion of
air/LOX/alcohol three-component combustion heater with variable flow rate in lange range, such a com-
bustion heater was developed by using an optimized orifice atomizer to organize combustion and hot firing
tests were carried out. The ignition and combustion characteristics of three working conditions were stud-
ied. The experimental results show that the heater achieves high efficiency and stable combustion within
the range of more than 10 times flow rate, and the combustion efficiency reaches 97% at the design
point. A new organizational combustion mode was adopted to realize reliable ignition and stable combus-
tion under wide-range of variable operating conditions and low injection pressure. The heater ignition is
100% successful, and the chamber pressure fluctuation is less than 1% during stable operation. It is rea-
sonable for the ignition procedure of the heater to use plasma ignition flame to enter the combustion cham-
ber first, followed by oxidant and fuel successively.
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Tab.1 Range of working parameters of combustion heater
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Wb I J1/MPa 0.18 ~1.90
S/ (kg s™) 0.49 ~4.93
2R (kg - s71) 0.29 ~2.90
W (kg - s7h) 0.15~1.51
kR (kg - s™) 0.05 ~0. 52
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Fig. 1 Schematic diagram of test system
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Fig. 2 Installation structure chart of heater
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Tab.2 Range of firing test parameters of combustion heater

24 I 800
% JE/MPa 0.172 ~1. 969
B/ (kg s™h) 0.487 ~4.981
kSRR (kg - s7") 0. 048 ~0.528
WE W/ (kg s™h) 0. 149 ~1.599
mE R/ (kgos™) 0.290 ~2. 854
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Fig.3 Firing test combustion chamber pressure curve

and video at the design point
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Fig. 4 Flow characteristic curve of heater
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Fig. 6 Starting performance curve of combustion heater
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Tab.3 Starting performance of combustion heater
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