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Hydraulic Performance Test of a Turbopump Inducer in
Liquid Nitrogen

Jin-Sun Kim, Soon-Sam Hong*, Jinhan Kim’
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ABSTRACT
A cryogenic test facility has been developed to perform inducer and pump tests using liquid nitrogen.
Performance tests of a turbopump in the maximum 50ton-thrust class can be performed with cryogenic
fluid in the facility which operates at a temperature around -196°C with the rotational speed up to
30,000rpm. To verify the reliability of the cryogenic pump test facility, hydraulic performance tests of an
inducer were accomplished, and their results were compared with the result from a water test. The results
confirm the reliability of the cryogenic test facility, and it is expected to contribute for on-going

development of a turbopump for liquid rocket engines.
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Fig. 2 View of (a} Inlet line and (b) outlet line for the main
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Fig. 3 View of test section and speed increaser
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Fig. 4 Drawing of Iubrication part {a) and picture of frost (b)
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3. SN2 RAIE 018t 2AFM MSAIE

817

gt QIFA ©F ASAE AMSE 2Ee A 3
SdolA A ZQ HEHI QJFXMe J)Ee] He
Yo 2 AbstA FEL QFAo) AFEde AF
< AFE A AdH FdIEAM FAL FHHY
g9ygg sl 2HQIE2% AY(stainless steel
3042 Hol itk AdRde o *ﬂ° < Fig. 63%
Table 114 Z2t BeFa Sled), IFA 2719 7
FE 3olx, AFA e 71]°]’B‘71_}4 33e Ilmm
olg, AL 3AF 5000~8000rpm FHA o] Fo]
Ak

B ATdd FAL = NPAuE AF] 9
3}

Fig. 6 Picture of a tested inducer

- 351 -



Table 1 Inducer geometry and operating condition

Flow coefficient 0.09%
Inlet hub/tip diameter ratio 0.426
Qutlet hub/tip diameter

i o

Inlet back sweep angle [°] 20
Tip solidity 2.75

Blade number 3

Tip clearance [mm] 1

Rotational speed 5000 ~8000rpm
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