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Estimation Method of Load Torque Characteristics and Mechanical Parameter
for Reciprocating Compressor Considering Pressure variation
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Jun-ichi Itoh, Senior Member (Nagaoka University of Technology)

This paper proposes an estimation method of a load torque characteristics of reciprocating compressors. The load torque

fluctuations of compressor cause the torque ripple of a motor. In addition, torque characteristics of the compressor depend on the

pressure in the cylinder and rotation speed of the motor. In order to simulate the motor torque ripple, it is necessary to Cleary the

torque characteristics of the compressor at each pressure condition. In this paper, estimates the load torque characteristics from the

rotation speed. In addition, simulating the compressor system using estimated load torque characteristics. As the result, the error

rate between experimental results and simulation value of torque ripple is less than 10%.
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Fig.1. scheme drawings of compressor.
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Fig.2. Force of piston-crank mechanism.
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Fig.3. Pressure characteristic of compressor.
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Fig.4. Load torque characteristic of compressor.
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Fig.5. Control brock with V/f control and speed estimator.

Fig.6. Block diagram of speed estimator.

Table 1. Mechanical parameter value of compressor.

Parameter Symbol Value
Mass of pistion m 0.041 kg
Clearance of piston Xo 0.1 mm
Avrea of piston surface S 503 mm?
Radius of Crank r 9 mm
Conrod length | 37.3mm
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Fig.7. Rotation speed and motor torque in current control.
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Fig.9. motor current waveform with the compressor.
(left : simulation result, right : experimental result)
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