2024 555 6 1 o9 5 R 18 B RChED No.6 2024
MLEE 405 31 MISSILES AND SPACE VEHICLES Sum No.405
MEHRS: 2097-1974(2024)06-0088-09 DOI: 10.7654/j.issn.2097-1974.20240614

BEUAET SR BE sh 7 SIEHI RS I 5

BAE, kiF, ek, THER, PH#
(FEDBREHFL, FHE, 615606)

WE: A TRIJZHEKFTRODER AR A TELE, SRR URAARE T AsEH 0T K, AE & XA UK
AAEAE, RFHTATPIDEHBRGAMAH R AT E, HiBid AMESIm 7 AtiT A3 R A5 AR, R E
B, @3ARREPIDIEHBRLAK, AT HANRAATERSHLANLAMADAL ALK, BHBERERNGENHERS
B LA B, UREAMA R LR R,

KHEIR @ H KA A AFAA; PID; AMESim

FESES V554 CRAFRIRAED © A

Research on Control Strategy of Automatic Charging of Gas Cylinder in
Launch Vehicle

XIA Xianjun, ZHANG Runhong, YANG Jiadong, YU Xinchen, YAN Wanhong
(Xichang Satellite Launch Center, Xichang, 615606)

Abstract: In order to improve the efficiency of gas supply system in space launch, automatic charging technology of gas
cylinders is proposed. Automatic charging schemes of gas cylinders based on PID control technology are designed, and the automatic
control strategy is studied through the system simulation software AMESim. The results indicate that by setting the PID control
module parameters reasonably, the schemes of gas charging can meet the automatic charging requirements of gas cylinders on launch

vehicle. To improve the automatic charging control effect of gas cylinder, pressure sensor used in the control module should be

installed close to the cylinders of launch vehicle.
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Fig.1 Typical pneumatic schematic diagram of gas cylinder charging
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Fig.3 Pneumatic schematic diagram of automatic gas cylinder charging based on electronic throttle valve
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Fig.4 Pneumatic schematic diagram of automatic gas cylinder charging based on electric pressure reducing valve
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Fig.5 AMESim model of automatic gas cylinder charging based on electronic throttle valve
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Fig.6 Control strategy of automatic gas cylinder charging based

on electronic throttle valve
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Fig.7 Comparison results between gas cylinder charging pressure

and target pressure
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Fig.9 AMESim model of automatic gas cylinder charging based on electric pressure reducing valve
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Fig.10 Control strategy of automatic gas cylinder charging based

on electric pressure reducing valve
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Fig.11 Comparison results of gas cylinder charging pressure,

pressure relief valve outlet pressure, and target pressure
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Fig.12 Results of cylinder pressure changes with different target
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Fig.13 Influence of sensor installation position on automatic

charging of gas cylinder
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