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Research on frequency characteristics of LOX/\L H.'rocket engine

WAN GJue'? , ZHAN G Zhen-peng’
(1. School of /A stronauties,
Beijing University of Aeronautics and'\Astronautics, Beijing 100191 ; China;
2. China Academy of Launch Vehicle Technology , Beijing 100076, China)

Abstract : -The frequency characteristicsof-a gas generator cycle liquid oxygen / liquid
hydrogen (L OX/L\Hz)\ rocket engine_system was analyzed numerically usng matrix trans
form method.. One-dimensional distributed parameter model s were used to describe the pipe-
lines and other'‘component's of the engine system. The models were trandormed to frequency
domains and described as transmisson matrixes. According to the connecting relationship of
the engine elements ,/the engine system was divided into several modules with corresponding
transmisson matrixes. The linear equations of engine system, which relate system variables
and perturbations, were constituted from module transmisson matrixes. The frequency
characteristics of the system variables were thus obtained from these equations. For the pur-
pose of validation, the frequency characteristics of a staged combustion cycle L OX/L H: rock-
et engine system was analyzed as well to show the difference with the one of the gas genera
tor cycle liquid rocket engine system.

Key words: liquid oxygen/ liquid hydrogen (L OX/L Hz) rocket engine;
frequency characteristics; gas generator cycle; staged combustion cycle
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Fig.2 Chamber main parameters frequency response

withmass flow rate perturbation at gas
generater’ s L"H» valveof gg.cycle LOX/L H>
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Fig.3 Chamber main parameters frequency response

withmass flow rate perturbation at gas

generater’ sLOX valve of gg cycle

L OX/L H2 rocket engine system
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Fig.4 Main parameters frequency response with
pressure perturbation near LOX tank outlet
of gg cycle LOX/L H2 rocket engine system
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Fig.5 Main parameters frequency response with
pressure perturbation’near L H> tank outlet
of gg cycle LOX/L Hz rocket engine system
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Fig:6 Skech of staged combustion.cycle LOX/L H>
rocket engine system
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Fig.7 Chamber main parameters frequency response
withmass flow rate perturbation at
preburner’ sL H2 valve of staged
combustion cycle rocket engine system
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Fig.8 Main parameters frequency response with
pressure perturbation near L OX tank
outlet of staged combustion cycle
rocket engine system
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