NALSTR-1359

NALO TR-1359

ISSN  0452-2982
UDC 629.7 036.5

U utdtdtdtddddoid

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-1359

LE-7000000000000004
oooogbogogno

goboodobobooobbooobbooonbo
gobooobobooobobooobobooooo

19980 70

N e A A W A e W N
NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



gooooo

OO OO 2
OO OO 2
OO OO0 OO O DD D ittt ettt st et st eb et e b e e s bbb st easas e b st e s esenesensaesenesenen 5
OO00UO0O0O0DOOD D ODODODOD ettt es e ettt es ettt b et n s st e senenen 6
O000000O00OD00TODOODODOD ettt ettt sttt s sa e s s e st ssese e saese e eues 9
OO 15
OO 15

This document is provided by JAXA.



LE-70000000000000004
Ooooooooooor

OO000OO00O0o"goo0oooogorigpooooooges
oooOoOoDOOofPPOoOoDoOobooOgrPPODOoboboOobonors

Suppression of Super-synchronous Vibration
of the LE-7 LOX Pump Inducer.

Mitsuo WATANABEL Satoshi HASEGAWAUU Yoshiaki WATANABE
Tomoyuki HASHIMOTO 0O Makoto YOSHIDAL Hitoshi YAMADA

ABSTRACT

O During development of the liquid oxygen turbopump of the LE-7 engine, super-
synchronousshaft vibrations with a frequency of about 1.000 1.2 times that of the turbopump
shaft rotational speed were often observed as the pump inletpressure decreased. From the
investigations of the cavitating inducer, it was shown thatthose super-synchronous vibra-
tions were caused by rotating cavitation and it deeply related with tip cavitation in the
inducer.

0 Cavitation tests of the liquid oxygen turbopump were performed to suppress these
super-synchronous vibrations using geometrically different inducer inlet suction rings.
Tests were conducted using liquid nitrogen as working fluidat the High Pressure Turbopump
Test Facility at the Kakuda Research Center.

0 Results of these tests showed that an inducer inlet suction ring with moderately
increased diameter of the inducer inlet was most effective to suppress rotating cavitation
and it was also shown that the inducer delivery pressure did not change even when the

cavitation number decreased.

Key words: Rocket, H-II, LE-7 Turbopump, Inducer, Non-Synchronous Vibration, Ro-

tating Cavitation
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