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Abstract: A cold gas blow-down hydraulic actuation system is widely used in missiles that require an actuation

system with a fast response time under a limited space with a short operating time and large loads on the

actuators. The system consists of a pneumatic part that supplies the regulated high-pressure gas to a reservoir,

and a hydraulic part that supplies pressurized hydraulic oil to the actuators by the pressurized gas in the

reservoir. This paper proposes a mathematical model to analyze and simulate the pneumatic part of an actuation

system that supplies the operating power to the actuators. The mathematical model is based on the ideal gas

equation and also considers the models for heat transfer. The model is applied to the pressure vessel and the

gas part of the reservoir, and the model for the pneumatic part is established by connecting the two models for

the parts. The model is validated through a comparison of the simulation results with the experimental results.

The comparison shows that the suggested model could be useful in the design of the pneumatic part of a cold

gas blow-down type hydraulic actuation system.

* Corresponding author: heeseungpark@add.re.kr

1 The 1st Research and Development Institute, Agency for
Defense Development, Korea

Copyright © 2016, KSFC

This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License(http:/
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

A BEHT Aok) G4 PEINE GERE A
g3k B0l Wk @ W AST AURE o
MEAZE BROTHE WA G9RE A% 8
AA G 2B B0 Gtk o] F T
He 75 Azko] 21 9ol e A L,
B2 A I 5 2 o) B3] D Fgo] A
WAzte EYe Paw 5 = A3

> 2 A
L) 2
ox o M S
Ty
o H
2 oy
N
RIS
o >
N
[oZ
= &
e o
N
s
N
O~
o K
N7
2 [o
e i
[-40

cajole - HEE 2016 9 1



o3, f4H7E ATHAZ A
719 weA] Rl ARE 4R HES
A FGe pRE el

Pneumatic Part

Pressure
Regulator

|
High Pressure
Gas Vessel

Reservoir

Exhaust |

Actuator

| Hydraulic Part
L

Fig. 1 Schematic of a cold gas blow-down type
hydraulic actuation system
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Fig. 2 Schematic for the control volume analysis
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