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Fig. 1 Liquid propellant rocket engine for satellite orbit change:
(a) drawing, (b) trial hardware.
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Table 1 Dimensions of nozzle

Items Space Test

Nozzle | Nozzle
Throat Diameter(mm) 29.7 37.4
Exit Inner Diameter(mm) 264.9 62.1

Exit Outer Diameter(mm) 3023 100.0
Length(mm) 439.7 46.8
Expansion Ratio 79.4 2.87

DL Pressure Regulator

Pressurant

Reservior |
B Turbine Flowmeter

» $% Sequence Control Valve
Drain Drain

Collector @ Pressure Gauge

Device Shutter

¢ Propellant Storage

(b)

Fig. 2 Schematic diagram of experimental apparatus: (a) hydraulic
characteristics, (b) mixing performance.
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Table 2 Summary of theoretical performance
evaluation of propellant

Properties Evaluation

Equilibrium Buming Temp. | 3482.0 °K
Molecular Weight of Gas | 24.1 g/gmole
Specific Heat Ratio 1.22

1680.4 m/sec

| 276.0 Kgy - sec/kg

Characteristic Velocity
Specific Thrust
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Fig. 3 Mixing performance experiment.
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Fig. 4 Oxidizer manifold: (a) surface grid, (b) velocity contours.
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Table 3 Hot firing test record

Items Prediction| Test
Feed Fuel 263.0 | 263.0
Pressure(psi) | Oxidizer | 2760 | 276.0
Chamber Pressure(psi) 163.2 158.0
Thrust(Tby) 385.6 378.0
Specific Impulse(sec) 189.5 188.8
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Fig. 5 Hot fired engine performance.
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Fig. 6 Hot fire test.
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