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Abstract

Pressurization system in a liquid-propellant launcher supplies the controlled gas into the ullage
volume of propellant tanks to feed propellants to combustion chamber by pressurizing propellants
stored in propellant tanks. The ullage part of propellant tank should be constantly pressurized to
supply the propellants stored in propellant tanks to turbo-pump or combustion chamber by
pressurant pressurization system. Pressurant used to pressurize propellants is generally stored in a
series of tanks at cryogenic temperature and high preassure inside an oxidizer tank. The reason
is to store the quantity of pressurant as much as possible and to make pressurant tanks as small
as (i.e. as light as) possible. However for test convenience pressurant tank is located at STP
(standard temperature and pressure) environment in this study. Orifices are widely adapted to
several pressurization systems in liquid rocket propulsion systems. Discharge coefficients of
orifices are essentially needed for the optimized design of pressurization system in liquid rocket
propulsion system. For this study gaseous nitrogen was served as pressurant and rounded entry
orifices were employed. The forty-two (42) rounded entry orifices (the radii of curvatures are 0.5
and 1.0) have been tested experimentally in the supersonic flow region. The discharge
coefficients of rounded entry orifices with inside diameters ranging from about 1.4 to 5.0mm
was measured with 0.95 ~ 0.99.
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Table 1. Orifice specifications (R1/d=0.5 and R1/D=1.0)

Orifice Orifice Orifice
No. | diameter | No. | diameter | No. | diameter

(mm) (mm) (mm)

1 1.00 8 240 15 3.80

2 1.20 9 2.60 16 400

3 1.40 10 2.80 17 420

4 1.60 11 3.00 18 4.40

5 1.80 12 320 19 4.60

6 2.00 13 340 20 4.80

7 220 14 3.60 21 5.00
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Fig. 3 Schematic of rounded entry orifice
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Fig. 5 Schematic diagram of the
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Fig. 6 Pressure, temperature and flowrate
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