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Research on measurement technology of vacuum
pressure 1n altitude simulation test of rocket

engine with variable thrust
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Abstract: The vacuum pressure is the key parameter in altitude simulation test of liquid rocket
engine. As for the testing system of 76 km high altitude environment, the accuracy of vacuum pres-
sure measurement is an important basis for determining if the engine can be ignited. The measurement
technology of vacuum pressure used in the high altitude environment test of 76 km is introduced in
the paper. The sectionalization measurement methods of vacuum gage in testing environment, instal-
lation, measurement process and calibration technology on spot of vacuum gage are introduced in this

paper.
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Fig. 1 Installation of pressure pipe on the vacuum gage

EGEE | EE RAMNE MI43THEE R TZ
o, KARE/MMUA 6 mm, HIIKEES
KHRESFASERLT, HEa i RkE gt
M5B B RARE A, DRTIEMNEE
M. MERAESENNERNE, 51T
HORAT KF16 B2 EBIEX, ERE=
LEMAE 2, EMEHER 172 mm, EXHEZE
KRBT R EH EE R, E2MEES
M R4 B 58, KF16 FEME B RS g e
B b, SE A DN4O MESEHE, UMRIEE
RN T RN P L T

OF MR 5 I S % ORI 4t B
e 2

[ % !

[ r |

B2 KF16 KB 22451
Fig. 2 Structural diagram of KF16 pressure flange
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Fig. 3 Pressure distribution of tandem suction vessels
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Fig. 4 Locations of measuring points on vacuum chamber
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Tab. 1 Type, scale, location and application of vacuum gage on vacuum chamber wall and pipe
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Pzkl  HAMBASIT  1kPa  FATHATE Wb g AR LA B AR K

Pzk2  BAMEASITT 200Pa WWEE 0 GWESEREWREER RS SRR ESETL
Pk3  HAEBEZIT 200Pa MTUEH  BWIASEFREHRRER A KRS ES ETL
Pzk4 B EE 1 kPa  MTHE W B AR e A kR R I S R

Pzk5 HHESIT 1kPa  MTUSH  WWEZEREWREER KA A BhEE T
Pzk6 R B2 1t 1 kPa  FHREE YRR RSB TS E S, RREIDR
Pk7 96 BImIBHE At 100 kPa  ABTRAGHS BRAEZEHEAKSEE 2 kPa TR
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Fig. 5 Equipment connecting diagram of vacuum

gage acquisition system
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Fig. 6 Field calibration system of diaphragm type

condenser vacuum gage
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Tab. 2 Calibration results of diaphragm type condenser vacuum gage of 200 Pa
BERS PR RS R
1 RERGK
PRYER L /Pa 1.0 1.5 2.0 2.5 3.0 35
i L /v 0.575 0.609 0.643 0.681 0.705 0.727
WEIHELER a -8.2353 b 15.967 5 r 0.995 44
Pzk2 o R
FRUERI/Pa 1.0 1.5 2.0 2.5 3.0 35
RV 0.578 0.614 0.645 0.685 0.712 0.740
EHTELR a -7.846 7 b 15.244 r 0.998 2
1# RERSK
FRUERYL/Pa 1.0 1.5 2.0 25 3.0 35
LTl R AY -0.034 -0.007 5 0.024 0.058 0.082 0.101
HEHELSR a 1.588 1 b 17.770 3 r 0.996 29
P 2 FRAS
PRHERfL/Pa 1.0 1.5 2.0 2.5 3.0 35
iRV -0.038 -0.010 0.017 0.052 0.082 0.111
EHESR a 1.659 6 b 16.552 4 r 0.998 41
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