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ABSTRACT

In a liquid rocket engine system, the flow of oxidizer into the combustion chamber is
controlled by the main oxidizer shut-off valve. When the valve is closed, the oxidizer flows via
the recirculation line, not into the combustion chamber. In this situation, the measured pressure
could be much higher than a design value because of the water hammer phenomenon. In this
paper, the experiments on the water hammer in the recirculation line with different initial
conditions were conducted in order to study the pressure wave produced in each case. According
to the experimental results, characteristics of the pressure wave in the recirculation line depend
on the initial condition. To be specific, the pressure surge is maximized in case that the shock is

condensation-oriented in the end of the recirculation line.
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Fig. 1 Sectional view of the main oxidizer shut-off
valve.

Fig. 2 Experiment setup (@: valve inlet, (b: valve
outlet, (¢ recirculation line, (@: MOV).
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Table 1. Initial conditions of the experiments.

#1 #2 #3

0.287 | 0.212 | 0.169

Recirc- Ty
ulation [T]
line

-153 | -187 | -123

Initial density

879 | 9.25 | 4.01
[kg/m"]

Initial
pressure 3.77 | 3.66 | 3.66
[MPa]
Valve Initial

(inl\e]tl) temperature | -173 | -186 | -186
at s
[C]

Initial density
[kg/n’]

709 | 772 | 771
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Fig. 4 Experimental results for Te=-153C and Po=0.287 MPaA (gray:Vl, black:Re-0, red:Re-1, blue:Re-2,
green:Re-3), (@) Pressure graph, (b) Temperature graph at each positions(gray---:VI, red--:Re-1,

green----:Re-3).
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Fig. 5 Experimental results for To= - 153°C and Py=0.287 MPaA (gray---:VI, black:Re-0, red:Re-1, blue:Re-2,
green:Re-3), (a) Pressure graph at | section, (b) Pressure graph at Il section, (c) Pressure graph at IlI
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