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THE TECHNICAL SCHEME FOR THE MEASUREMENT
OF LIQUID PROPELLANT RESIDUE
ON THE NATIONAL SATELLITE

Da Dao’an Zhang Tianping

(Lanzhow Inst. of Physics, Lanzhow, 730000)

Abstract: The method, called pressure stimulation by gas injection, was introduced in detail for
the measurement of liquid propellant residue on the national satellite. A technical scheme in practice
was given. The conclusion that the measurement accuracy for liquid propellant residue volume attains
to 1% of the total tank volume was obtained with total error analysis and suitable correction.

Subject terms: Pressure stimulation by gas injection™, Satellite operation management, Liquid

propellant, Propellant utilization system, Remaining propellant mass, Meassurement error
1 5| &

ERATEAGZ BAREERFGTRERN, BERETESKRERKENTEFARE
MBREEFRIEZ —. B TFEHENREE, SEKMAIRX —REAEBEHEE . B
FEMNEENES:. O FAFTENERERAREDY, @ AEENEF REREES,; ) —
B BB, RS RETRERIET,

WA HE R BN A S AR B B o0 By, FER A Ak i IR 55 S AME S T RE

B RS AR. ARUBRERASARELSHMTEEGERMER. 24581
B, WAHREENEAHBER —FRE & R E TR B #2570 R BT IE.

« WeHSHEHE. 19961203, #[E H#F: 19970310



%18 %
FEow —MHESREEN I EREEH#ANARRMBHBERTR 99

2 §$Eﬂ5gﬂﬁ; Tank Pressure transducer

Temperature
SARTE N FE 18R 7 o i B A [ T

1 BRI RS, BN AN T

ERERECEEN SRR M 85k, £

RN R IR RS R, R AR Propellant

B R AL, R SR

BB = A B SRR N GIEEE, SR IR

PR GAER. R NEESK, NEASHTEY.

B AMR
(Pu2/Tu2‘) - (Pul/Tul)

K Vi BREHEARER; VoORBHERNESESER AM HEASERER; R HEAIKE
BEEEG Tur T pur puM RIS EMBRI MBS M BREMES.
SEEANENHMENBAETE EHEAFTRN.
(D) EBHESHEANASIENEANRESEE;
(2) EBFESRGHEAR A Z RE B L el 2R FF2p N E L R — R FF 2§
HBRE, TARAKEAMILEHER;
Q) HHEAMCH LG RIALEB I HEHEENFRSNEEERESRS, HE
ERNES. BEERENELR KD
(4) FERER LW R ZRE 0 PR E SRS REARE, URERE
AEHEHSKER, BESERETERERHIEY.
AM = (V,/R)(po/Ty — poa/Te2) (2)
Hef: V, AEESHERS pos s Tor TR AKBETE R ESHMESMRE; R
B, BEEFRSITLZARE.
(5) MBS BB BRI KA R LB BRI T .
ZarE (DM ), B TEREEHERNEENENDEBERRGERAR.
Vi=V. = V.U pn/Ty — o2/ Te2)/ (Puz/Tuy — pu/Tw))) (3)

3 AxBEMIHRITIE

(1) WREARE. BT ENMBBEZCHRTEANSESERSERORE, X
EESBENN 2% ~3%, IRERBIMESERBOHER L 0.0 KM EFER. BE
RRBAREE, RAKRGEHE. WEBSEMENEFERIRTF 0.3%.

RELERITEM DEREREAEEEMMXRIRE, HEAEREGTR, KR,
HER, BHER. TERIFXEF. RAHRELEEE. WREHMBIE KRG E R 503+
ADEREM L.

(2) WRXE . RETHEIEBESBRNESBBEIEE KD, HEER, FIA kg A
AT BRI 26 K, M 10FELFRDE, TLAHHENBRHER,

(3) WM. HEET RS AN RARI B R M, 7R AR B E -
Rk ZRBISRDHERT, EAHESEARANZPHAGTHITHUE, FEEILSK

Interconnect valve ]
High

>4—— pressure gas
M

Fig. 1 Principle diagram of the PSIG

Vi=YV, (D




100 #O#F H R 1997 &

HENED S BE RS EHA, AR R FEB A IRET TR RS,

AL R TAE AT E AT, MM AR L ERU T HREZIAEF, RE
AR R AT REAR LT SRR . B ARRE. REES. REEDMEEET
W AR R A E i iR, MRXERGHERAS AR, 45 HFERRE., 4
PR 2 77 LR B AR () B ) B AR OB X R R R R, BB RGEH R
25T I BN B R A R AL I B AR A R R R R IE RORES T BN BB A0 R W R AL

a1 7956 € PO AP AR R B & R ARAFIRAC R &R
4 HEBRZENREFTHNEIE

(1) AEMWIEEESET Y. BEEREN, TEEASKEESEMEITAIMIIAKAME
MHIREME 1 FHAMTFEERS).

Table 1 The relative errors result from He's non-ideal gas property

Temp. ‘pressure 0MPa 0. 1IMPa 1MPa 5MPa 10MPa 20MPa
0°C 0.05% 0.00% 0.47% 2.57% 5.23% 10. 36%
50°C 0.06% 0.01% 0.38% 2.16% 4.37% 8.69%

Ref. point Ty=0°C po=0. 1MPa Zy=1.0000
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Table 2 MMH's saturation pressure at different temperatures
Temp. 4.4°C 26.7°C 48. 9°C 71.1°C
MMH 2. 14kPa 6. 90kPa 21. 4kPa 54. 5kPa
psat/pu 0.14% 0.46% 1.42% 3.63%
Table 3 NTOQ's saturation pressure at different temperatures
Temp. 1. 1°C 21.1°C 43. 3°C 65. 6°C
NTO 33. 1kPa 101kPa 266kPa 627kPa
psat/ pu 2.20% 6.73% 17.7% 41.8%
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