W43 % 3 W NOE O Vol. 43, No. 3

2017 4F 6 A JOURNAL OF ROCKET PROPULSION Jun. 2017

By AR IR AL I B R 5E

B, Kk 42, Tk
(A FARIRBEF AL, 7% 100074)

W OE: ERKHFAFINREY, KEERHAN REA. HE. RAFKRE) WRARE
REDP RN EESS, B A E EHFN TR AR T, BAREMN ., REREM
HENARKRENE RS, SAEAEAXINBEZENRE AR ERETHEERSRENN
BRLERAAEN., A TRGEERBOL TN ERERTESE, XEAN RN ERH#TT
Kb, FHEl T ET FPCGA 7 AR LM EMN, MERZAN BT RNBAEFRE. HFRNEK
LM E AT EAAG R — B RN, LATNHENE T,

KR Rl ; REEHEAN; AENE; ZFUNERS

RESERS: V434-3-34 XEkARIRES: A XEHS: 1672-9374 (2017) 03-0079-06

Digital measurement system for cryogenic liquid level
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Abstract: In liquid rocket engine test, steady-state flow rate of cryogenic propellants (such as
liquid hydrogen, liquid oxygen, liquid methane, etc.) is an important parameter of the engine design.
Currently, the flow measurement system consists of self-developed sub-section capacitive liquid level
gauge, matching capacitance meter, acquisition equipment and computers. It can implement
high-precision steady-state flow measurement and real-time liquid level monitoring in altitude
simulation test and calibration test of a hydrogen oxygen engine. In order to improve accuracy and
reliability of capacitive liquidometer, the performance of transmission instruments was improved and
the FPGA-based digital liquidometer was developed, so that a complete set of solutions could be
constituted by only the section level sensor, digital level measuring instruments and computers to
achieve intelligentization and digitization of the instrument.
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Fig. 2 Signal connection mode
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Fig. 3 Signal form for steady state flow
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Fig. 4 Structure block diagram of device
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Fig. 5 Flow chart for LabVIEW recorded system
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Tab. 1 Test results for micro level measurement

performance
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13.88 13.65 0.28
15.52 15.36 0.35
17.73 17.64 0.29
20.32 20.58 0.43
23.15 23.43 0.38
25.47 25.52 0.18
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