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Analysis of Decompression Control Characteristics of Pneumatic
Pressure Control System Considering Heat Transfer
Characteristics
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Abstract ! Pneumatic control systems have been mainly used as a high speed operating system. Therefore, state
change of air in a control volume was assumed to be adiabatic change and, pneumatic control systems have
been analyzed by using this assumption. Especially, when absolute wvalue of pressure change in the control
volume is small, there iz a tendency to neglect effect of temperature change on pneumatic control system
because temperature change owing to pressure change is small. In this study, an effect of temperature change
of air on the decompression control process was analyzed by considering change of mass flow rate, and heat
transfer characteristics between air in the chamber and the chamber wall. As a result, this study could confirm
that a slight temperature change of the air in the pneumatic pressure control system can influence on the

dynamic characteristics of pressure response, and pressure control performance.
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Fig. 1 Schematic diagram of pressure control system
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Fig. 2 Block diagram of pressure control system
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Table 1 Fhysical parameters of pressure control

apparatus
C, 717 Wike -K)] [ s | 1.573 - 107 [m?)
P, 101.3 [kPa] T, 293 [K]
R 287[¥/(kg - K] o 1710 [m’]
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Fig. 5 Pressure and temperature change characte-

ristics after stop pressurization

dTl _ T-':Z_ Tl _ Cv W
at t YT RS, @
ADHE 22l Y vhs Aeo] TR

— = — (5)

el gL oleEhd AEE v 4es 7]
P 9l

= (6)

AB)NN Proe 7R 719 2E7F 72

o] Tge o)F e §7WR g vhehdic 4
(®)o2RE £7R 42 Wss 29Y A5
#HAE ANE Yepd =+ 3t

DA Pmse 7FHE BAD o159 &7

B Fo) =g e,
o) o



A

(L[ (PP )P g g Frad] L

£[s]

Fig. 6 Estimation of thermal time constant of

pressure chamber
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Fig. 7 Depressurizing control characteristics according
to change of control starting time
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