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A Method of Estimation of Energy Consumption according to a
Supply Pressure for Pneumatic Cylinder Driving Apparatus
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Abstract: Pneumatic cylinder meter-out driving apparatus is used widely because it is clean, lightweight, and can be
easily serviced. In this study an estimation method of energy consumption for pneumatic cylinder meter-out driving
apparatus is proposed. The proposed method is derived from state equation and energy equation of air, and, the
equation of motion of a moving part of a pneumatic cylinder reflecting the characteristics of the meter-out driving.
The effectiveness of the proposed method is proved by simulation study and it demonstrates that the proposed
method can evaluate the energy consumption quickly and easily when the parameters of the driving apparatus are

changed.
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meter out driving system considering
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Table 1 Physical parameters of the cylinder driving

apparatus
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P, [Pa] 101300 1 0.2
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Table 2. Consumed energy of meter—out driving
systems described in Fig. 3

CASE 1 CASE 2
P.[kPa] 6013 520.0 E,
A[m’] 5.010° 50107 [%]
S.o[m’] 8.7-10° 9.010°
consumed | Es: 2362(Eq. 8) Ed- 2036(Eq. 16) | -13.8
energy[J] | Eq: 2525(Eq. 19) | £, 2184(Eq. 19) | -13.5
(1—£) 100 (1— EJ 100
E[%] E, £,
6.9 6.8
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