
Author’s Accepted Manuscript

Cavitation Instabilities of an Inducer in a Cryogenic
Pump

Dae-Jin Kim, Hyung Jin Sung, Chang-Ho Choi,
Jin-Sun Kim

PII: S0094-5765(16)30874-8
DOI: http://dx.doi.org/10.1016/j.actaastro.2016.12.007
Reference: AA6118

To appear in: Acta Astronautica

Received date: 5 September 2016
Accepted date: 4 December 2016

Cite this article as: Dae-Jin Kim, Hyung Jin Sung, Chang-Ho Choi and Jin-Sun
Kim, Cavitation Instabilities of an Inducer in a Cryogenic Pump, Acta
Astronautica, http://dx.doi.org/10.1016/j.actaastro.2016.12.007

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/actaastro

http://www.elsevier.com/locate/actaastro
http://dx.doi.org/10.1016/j.actaastro.2016.12.007
http://dx.doi.org/10.1016/j.actaastro.2016.12.007


-  - 1 

Cavitation Instabilities of an Inducer in a Cryogenic Pump  

 

Dae-Jin Kim
a,b

, Hyung Jin Sung
a*

, Chang-Ho Choi
b
, Jin-Sun Kim

b 

 

a
Department of Mechanical Engineering, KAIST, 291 Daehak-ro, Yuseong-gu, Daejeon 

34141, Korea 
b
Turbopump Team, Korea Aerospace Research Institute, 169-84 Gwahangno, Yuseong-gu, 

Daejeon 34133, Korea 

 

*
Corresponding author. Hyung Jin Sung; Tel.: +82 42 350 3027; hjsung@kaist.ac.kr 

 

Abstract 

Inducers assist cryogenic pumps to operate safely under cavitation conditions by 

increasing the pressure of the impeller inlet, but create cavitation instabilities. The use of 

cryogenic fluids requires special attention because of safety and handling concerns. To 

examine the cavitation instabilities of a cryogenic pump, two kinds of working fluids, water 

and liquid oxygen, were employed. The cavitation instabilities were measured with an 

accelerometer installed on the pump casing. The flow coefficient and the head slightly 

decrease with decreases in the cavitation number before the cavitation breakdown. These 

trends are true of both fluids. Several cavitation instabilities were identified with the 

accelerometer. At lower flow coefficients, super-synchronous rotating cavitation was found in 

a similar cavitation number range for both fluids. At higher flow coefficients, the cavitation 

numbers of the cavitation instabilities in the liquid oxygen test are smaller than those of the 

water test. 
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