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Design of monitoring system for

cryogenic propellant level
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Abstract: Monitoring system for cryogenic propellant level used in the ground tests of liquid
propellant rocket engine was established. The capacitance level sensor and C~V linear capacitance
transmission instrument were the main equipments in this system. A LHYLOX engine test proved
that the system can accurately and rapidly obtain and display the real-time liquid level of the cryo-
genic propellant containers. It was also demonstrated that the system operated safely and reliably
with high precision, fine repeatability and simple operation.
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Fig.1 Principle of the capacitance level monitoring system
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Fig.2 Structure of the capacitance level sensor
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Fig.3 Operation principle of the capacitance level sensor
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Fig4 Principle of linear capacitance

level transmission instrument
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Fig.5 Capacitance liquid sensor
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Fig.6 Capacitance level transmission instrument
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Tab.1 Test data of the capacitance level monitoring system

BAZLE AC/H 220 294 458

848 890 931 1001 1030 1142

WA LFRE Vi/m® 1.08 144 225
WO RE Vo’ 1.03 149 235

£ AV=VV,  -005 005 01

WRIREE

=AY x100% 463 347 444
1

4.17 4.37 4.58 4.92 5.06 5.61

42 43 4.62 4.93 5.09 5.62
003 007 004 0.01 0.03 0.01

0.72 -1.6 0.87 0.2 0.59 0.18

1 BLURBHESR-REES ENRTE,
WRERBETHESHAME, HPREFTLE
AC FB LI BAE v, R BEXRMNFE, WAL
PRE v, B8RRI R R .

TEEHE— FHRAESR MM RRE, it
BMERE » FHE T

;=% [ (~4.63)+3.47+4.444+0.72+
(~1.6)+0.87+40.240.59+0.18 |=0.471

B AT LA S s R S — R AR
WEREE LB T 0471%, HBIGITERHE
B RREN HiAtlmm, LTEIAMERBAHMI
RE, FNRAETHERE, BNEAEW
REREET IS HIE 392N, FEBEXST
EHUE AR R ARER,

22 RBRERIW

iR AEXBANEREERLRED
Bhaym R A R R EIR AR5, TURR
ZARZHEWMTHRA:

(1) BAERBOERIIFTEA PR
F+lmm, FHERTABMNESEE. THRIE
PIHRE TR

(2) FoRAS IR 2528 26 (S 2 8] A F5 Hn 28 [ %
BIRIE 700m, 2 H 229 70000pf, Tif5 /A%
A 5 i 59 HR L 2 2500pf, ZE L& 1000pf £
. EXFERT, EmBATHRIRERER .
RERBEEERBVELFS, MRTHERF
EEK&EHPZMRAETHRAIEE;

() REMBHERT 3%, NEAEELEL
YIROE BN, WA B 50ms;

() HATHRMNKBRERGS, EF4EE,

KEFRELZE TAE; HEM RS RITRE IR
1. B KBS,

3 45ig

S TR EE B RIEY, B K
TRz g EIER . ERAEY . BHRER, R
oA T B AR IR A o7 T B e (S S B
R BARYER; BT R AR AR A
SHAGHY, KA P REREMERE, X
WRT—PHELA BAR; R A L0
ARRERERTRE., S, KibFHAIETEE
BAR, AERGHN TSNS /R,

SE 30 -

(1) BEE, RTE, . MRS AR 5 AR5
[Cl BNE2ERBLBRSEHEMRKEE L
B, 2007.

[2] EFRR. JLFMMERBIKRAMRIZFE 01 BAEAR,
2007, (4): 37-39.

31 DiLR, B, R EH. KEBRENE 250) KET
2, 1983, (3): 22-24.

(4] HER, BF4E. KBHEERFRATEIT 0] KREE
£, 2004, 32(1): 9-11.

[5] RiL, X238, 3. KR T AR A5 W &R A&7
IR, (SR 5%, 2000, (3): 8-10.

(6] ¥, TUBAZE. &5 s WAL B FRE (). 3+
BHAR, 2006, (5): 14-16.

(H#E: B %)



