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Design of Hydrogen Peroxide Turbopump and Water Test

Sunggu Lee* -+ Daejong Park* - Sejin Kwon*'

ABSTRACT

Hydrogen peroxide turbopump was designed for bi-propellant liquid rocket engine using
hydrogen peroxide and kerosene as propellants. Turbopump operation was verified through water
tests. Design conditions of hydrogen peroxide turbopump were determined, and impeller was
designed. Turbine which drives pump was selected from commercial turbocharger. Gas generator
was designed by reference from turbine map. Pump, turbine, gas generator were integrated, and
turbopump system was constructed. Turbopump supplied water by 1.47 bar of pressure and as

well as 3.4 kg/s of mass flow rate.
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Table 1. Combustion chamber condition
Parameter Value
Thrust 2,500 N
Chamber pressure 30 bar
O/F ratio 7.7
Specific impulse 244 s
Total mass flow rate 1.043 kg/s
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Table 2. Turbopump design condition

Parameter Value
Oxidizer mass flow rate 0.923 kg/s
Discharge pressure 10 bar
Rotational speed 14000 rpm
Specific speed 0.3
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Table 3. Specification of designed impeller

Parameter Value
Inlet diamenter 16.49 mm
Outlet diamenter 48.10 mm
Inlet vane angle 26.6 °
Outlet vane angle 29 °
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Fig. 3 Turbopump test stand

32 AEAR

BREZ REAFS 15 barE 7t 7]

- 319 —



Table 4. Operation test results

Parameter Value
Water mass flow rate] 3.4 kg/s
Pump discharge Pressure 1.47 bar
Pump Suction Pressure 0.88 bar
H202 mass flow rate 108 g/s
Turbine pressure ratio 222
Turbine inlet temperature 474 C
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Fig. 4 Pressure results of operation test
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