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ABSTRACT

Hydraulic dual chamber, as the simulator for a dual pulse rocket motor, was tested by a high
pressure device with various orifice-hole size being applied. Pressure difference occurs between
Ist chamber and 2nd chamber depending on area ratio of the orifice to nozzle throat. Studying a
design configuration of the orifice is essential to the motor development because pressure
difference severely affects the rocket motor performance. It is noticed in this study that energy
dissipation is caused by the vortex flow originating from the orifice as the 2nd chamber is
operated. The flow field is simulated by a commercial computational fluid dynamics program,

ANSYS FLUENT V14.5.
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Fig. 1 Schematic diagram of hydraulic dual chamber.
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R AT
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(Boundary Layer) &71°] 83}

el Fa% 21 7
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2 vlgo R ke Bd EFFHQ SOT ko G

o

17} e}
E(pw)-&-a—x[(pwui) (2)
=2y q -y, +D,+8,

ox ox

G = pu 2 3)
K PU U oz,
G;A,Za%Gk 4)
+ Re,/
AN, A% a= TN o8, DL

L=} ﬁ*P(Cross—diffuswn)ﬁO]E} Sk, Swe UDS
(User -Defined Source Term)o|th. I, 9} I, = k<}

2ds AEsior, SST ko WAYE He3 we & FNES e AolH, ko mdd|
25, 6] gt FE AT (effective diffusity)= Tk 2T
] a _ 0 ok
BT H oy
Table 1. Test specification of hydraulic dual chamber and CFD model.
Classification 1st chamber | Nozzle throat Orifice area Ratio Hydraulic
length area(At, mm? (Ao, mm?) (Ao/At) test
1 39.27 0.5 @)
2 78.54 1.0
I 3 141.4 157.08 1.5 O
4 235.62 2.0
5 314.16 25 ®)
1 39.27 0.5 ©)
2 78.54 1.0
I 3 1914 78.54 157.08 15 ®)
4 235.62 2.0
5 314.16 2.5 ©)
1 39.27 0.5 O
2 78.54 1.0
111 3 2414 157.08 15 ®)
4 235.62 2.0
5 314.16 2.5 O
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Fig. 2 Computational domain of hydraulic dual chamber.
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Fig. 3 Hydraulic test result of group | cases.
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Fig. 5 Hydraulic test result of group Ill cases.
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Fig. 7 Hydraulic test result of cases for Ao/At=0.5.
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Fig. 8 Hydraulic test result of cases for Ao/At=2.0.
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