NAL TR-870

ISSN 03894010
UDC 621. 454

il %2 5 9 BF 72 P i

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-870

KR AR > 7 D T AHBGA MERE RUBR

b H =
&) "

%
&k

h_
w® N
wa
|
B W

1985481

O S 5 Y A2
NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



1L T O PO UPPRUTPRO PP PY P PP PPY PP 1
s = U OPP U UPR LU PSPPI 2
BESRER  «veeevmmemmremsmne e e e et e e e e e e s e e e 2
SRER T L SRER TTHE - voeovveeoormnor e et e e ee e et e e e e 3
4 — 1 SRERIBME L SRERTSEE  voveorveeimeemsorom st e st e et e 3
4—2 BERFELORBT — FOULER o HUBE - ovee et 3
SRERAEEL L ZET oot ieiii e e e e e e e e 5
5—1 HBERWEMAE Y T —BHEEE EBOAKEBE  ooerr e 5
B =2 ALIHRA FEEDEE  cooreerreeeioimmeans st ee s e st et 5
5 — 3 TAHTRGAKERE  ceeeereeereneensoorene e et ie e e e e e e 6
5 — 4 THTEO A Y T DOTRTE  ceveeeemrrrr e it e e e 7
P TS U O PU PRSI ROIP P P PO PPPR SR P 8
BRFERER  cvvevvereoeione oot m et e e e e e e e e e 8
0 P P PP PRI 8

This document is provided by JAXA.



Bfl i R > 7D ZAHBRGA PR RE ABR ™

W H
B&)

C**
g Lk 5 o™

¥ oo ox g%

The performance of a cryogenic pump

for the two-phase flow condition

Hitoshi Yamada, Mitsuo Watanabe,
Satoshi Hasegawa and Kenjiro Kamijo

An experimental investigation was carried out in order to obtain the performance

characteristics of a cryogenic pump under a two-phase flow condition. The experiment

used an oxygen pump with an inducer and liquid nitrogen as the test fluid. The vapor

volumetric fraction at the pump inlet was calculated with an assumption of a constant

enthalpy process across an orifice which was used to generate the two-phase flow at the

pump inlet,

The results showed that the pump head rise did hardly decrease even when the
vapor fraction became about 40 percent at the pump inlet. The two-phase flow at the
pump inlet was confirmed by a visual observation through a transparent plastic section.
It was also found that the adiabatic efficiency for the two-phase flow provided a good
agreement with the pump efficiency, which was determined by using torques, outlet

flow rates and the pressure difference between the pump inlet and outlet.
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