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An Innovative Par tition M odel
of L iquid Rocket Engine Canbustion Cham ber s
L U Kun, ZHANG Yu-lin
[N ational U niversity of Defense T echnology, Changsha 410073, Ching

Abstract: A n innovativepartitionmodel-of liquid rocket engine combustion chanbers is
developed in this paper, w hich divides -combustion chambers into wo regions One region is
named as combustion region\inw:hich propellant.changes into combustion gas instantaneously
after constant-time lag, and the combustion gas instantaneously and uniform ly m ixesw ith the

staying gas of the region Theother isflow region, in connectionw ith nozzle being treated as
ideal gaspipe and being modeled by eanploying the finite elenent state-variablemodel of one-
dmensional ideal gas flow. A n exanple using themodel to calculate the start-up processof a
liquid rocket engine is given, and the calculated results show that the model describes the
thrusters transientswell The model is expressed in the form of state-variable equations,

therefore it has smple expressions and can be lved easily. It is suitable for the smulation

and control of liquid rocket engines
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Fig 2 Schematicsof onemodel liquid rocket engine
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(1) : 5M Pa,
2m, 0.2m,
0.04m, CoA = 0.0009 m?, UF =
0.0007 m?,v = 0.002m? (2)
4.6M Pa, 2m,
0.2m, 0.04m, CoA = 0.0009 m?,
uF= 0.0004133 m?,Vv = 0.001 m?> (3)
L:= 0.05m, n
= 20, =0, f = 0.005; (4)
t=0
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Fig 3 The curvesof thruster’spressure (a)
and gas flow velocity (b) vstime
in the rocket engine start-up process
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Fig 4 The one-dmension distribution of the
thruster’ swall temperature, coolant
and gasparanetersat t= 0.4 s
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