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Analysis of effects of bellows in front of
pump on thrust measurement
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Abstract; Thrust measurement in LRE test process is significant to estimate the LRE
performance. To decrease the influence of test system on thrust measurement accuracy and improve
thrust measurement accuracy in ground test of 120 t LOX/Kerosene engine, the forced state of two
bellows before pump and the influencing of the bellows in low temperature and pressure status on
thrust measurement were analyzed with theoretical analysis and test verification method. The
longitudinal thrust loss, thrust local calibration coefficient at low/normal temperature, and negative
thrust correction coefficient were achieved. The fixing requirements of the bellows was proposed to
ensure the accuracy of thrust-measurement data in test process of 120 t LOX/kerosene rocket engine.
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Tab. 2 Comparison of calibration coefficients at low and normal temperatures

AOES (RIE) /MPa

Bk RHERS g xR FI9E%
Pio Pi
iR 0 0 91.682 1
1 00364 -
iR 0 0.17 91.715 5
iR 0.40 0 91.693 8
2 0.012 5
KR 0.40 0.31 91.705 3
0.036 6
iR 0 0 91.942 9
3 0.039 4
&R 0 0.17 91.979 1
iR 0.40 0 91942 9
4 0.057 9
R 0.40 0.31 91.996 1
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Tab. 3 Test results of negative thrust
ARAES (RE) /MPa

R

- o o IS KN
1 0.55 0 3.8750
2 0 0.20 09527
3 0.55 0.20 5.033 3

f AR R AT IR B E KR
SJEX 0.093 MPa, AJLIBEILITFXRER:

a. WEAOESNSRESIHRE
A,=3.875 0/(0.55+0.093)=6.026 4 kN/MPa(4: %)

b. WAL RS SREIRRE
A=0.952 7/(0.20+0.093)=3.251 5 kN/MPa( 4 [%)
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Fy=F ;= (Pir2=Pi ) XA, = (Pia Py ) XA, (3)
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