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Comparison of Vibration and Noise Characteristics for Reciprocating Air Compressor
through the Change of Crankshaft Parameters
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ABSTRACT

Recently, modern reciprocating air compressors tend to be smaller and lighter. But, as the development of performance,
they have many problems for noise and vibration. For this reason, many researches are processing for the reduction of noise and
vibration by arranging cylinders with V/W type. Especially, noise and vibration problems of reciprocating air compressor cause
a rotating unbalance of crankshaft, so it needs a change of crankshaft parameters appropriately. Hence in this study, we changed
crankshaft parameters to solve the rotating unbalance and compared results in order to verify the noise and vibration reduction
between new and original air compressor. According to modify a crankshaft parameter, the improvements of noise and vibration
were showed results of spectrum measured at selected points of the air compressor crankshaft housing and sound intensity
contours measured at a belt left side, table that figure out characteristics of noise. Furthermore, we analyzed objective sound
quality metrics with recording data of systems. The results showed that, the new design has improved the level of the first
harmonic of vibration displacement, noise and objective sound quality metrics.
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Fig. 2 The shapes of crankshafts

Table 2 Specifications of both crankshafts

Design parameters Original | New design

Counter weight length(mm) 82 64

Crank throw(mm) 40 37.5
Counter weight angle(°) 144 132

Overlap thickness(mm) 47.1 37.8
Crankpin diameter(mm) 48 38
Bearing diameter length(mm) 19 23
Bearing shaft diameter(mm) 30 40

Number of counter weight 1 2

(a)upanddown (b) left and right (c) front and back
Fig. 4 Directions of vibration measurement
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Fig. 5 Comparison of original and new design vibration

displacement of the air compressor
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Table 4 Comparison of SIL at 1000Hz
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Table 5 Comparison of objectlve sound uahty metncs
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SPL(dB) 84.9 79.7
SPL(dBA) 78.8 76.8
Loudness(sone) 49.8 40.6
Sharpness(acum) 391 3.57
Roughness(asper) 4.14 3.57
Fluctuation(vacil) 0.0425 0.0464
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Fig. 7 Loudness comparison of origina! and new design
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