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Development of Cryogenic Pump Test Facility

Jeong-Seek Kang*, Jin'Sun Kim, Jinhan Kim

Key Words: Cryogenic pump test facility (532 HZ §54]844]) Liquid nitrogen (Y3 &) Cavitation test
(FHHIEo]H A1 E)

ABSTRACT

Cryogenic pump test facility (CPTF) is designed and developed in KARI. Hydraulic and cavitation
performance of pump and inducer in cryogenic environment can be measured. Working fluid is liquid
nitrogen and operating temperature is —197C. Run tank, catch tank of liquid nitrogen and their
pressurizing tank has been built and remote tank pressure control system are installed. Maximum
power of driving motor is 320 kW and its maximum speed is 32000rpm. Cryogenic fluids and
lubricating systems are effectively separated that long test times are acquired. Therefore hydraulic
and cavitation performance can be measured accurately and effectively. Pre—cooling test of the

facility was successfully accomplished. This facility will contribute greatly to the development of
turbopump for KSLV.
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Table 1 Design specifications of CPTF

Ttems Specifications
Working fluid Liquid nitrogen (LN2)
Pump capacity 10 tons of liquid rocket
Operating temp. -197C

Driving system Electric motor & speed increaser

Max. power 320 kW
Max. mm 32000

Max. outlet pressure | 11 MPa
Max. Flow rate 80 liter/s
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Fig. 1 Schematic of CPTF test rig
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Fig. 2 Conceptual drawing of bearing lubrication and seal
system
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Fig. 4 3D schematic drawing of CPTF
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Fig. 5 Picture of run tank and catch tank
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Fig. 6 Picture of pressurizing tank and gassifier system
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Fig. 7 Picture of test section under pre—cooling test
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