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Evaluation of Energy Transfer Efficiency of Pneumatic Cylinder
Driving Apparatus
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Fig. 1 Schematic diagram of charging or discharging
system with a fixed volume container
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Fig. 2 Schematic diagram of a pneumatic cylinder
driving system
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Fig. 3 Pressure and temperature
charging process in the
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Table 1 Physical parameters of charging or
discharging system with the fixed volume

container
A [m% nd®/4 P, [Pa] 101300
Co 1J/(kgK)1| 1005 P; [Pa) 601300
G, [J/kgK)1| 718 R [J/(kgK)] 287
d [m] 01 |Sa, Se [mm% 15
h [W/PK)1| 200 Sh [m? ndL+2A
k 1.4 T. [K] 203
L [m] 0.1 V [m’] AL
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Fig. 4 Power distribution during charging in the
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container(adiabatic, isothermal process)

A3 A9 vty f70RE FEEHE F7)
ANIA 7} 1/kZ A%k
Flg 6~: Sezla 1%

3.1.0 Z+etolE

21 (5), (6)3} Table 19| YebAH J—]—Fﬂ-ﬂ] HEe
& T8 AHE Fig. 79 YRt

Fig. 79 vebdl Aot 4 ()¢ M3t 3.1.1%
FTUT NS JAY3HA Table 20 Yebd 7, & A
AT EE= 2479 F57F vz g Hojn Y
ARE JehhE g Ao Ak}

°ol-&

,17_‘



T7)4A™Y TEAAY A de A& ¥t

Table 2 Energy distribution and energy transfer Table 3 Physical parameters of the cylinder
efficiency during charging in the fixed volume meter—out driving system
container according to the state change A [m3 7d?/4 |Sa [mm?] 15
considering heat transfer adichatic | isothermal b [N/(m/s)] 40 Sw [mmZ] 0.358
and temperature change 2
a_dp d [m] 004 | Sm [m*] | mdz+24+8,,
1
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