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Counter Weight Design
of Multi-stage Reciprocating Air Compressors

Young-Cheol Kim, Byung-Ok Kim/, Hyun-Ik Shin~

Key Words : Reciprocating compressor( 4585 ¢}5 7)), Counter weight( &), Vibration reduction( J-5XZ)

ABSTRACT
Modern reciprocating air compressors have tendency to a multi-stage W-type or V-type cylinder

arrangement for the purpose of high outlet pressure, compactness and low vibration and noise. A valid

counter weight calculation method using the complex expression is proposed for reducing the inertia forces

of the compressor. Counter weight removes only 1st forward whirl component. Counter weight formulations
are applied to the six various compressor structures which are (a) 1 cylinder single-throw crank shaft, (b)
2 cylinder single-throw crank shaft, (c) 2 cylinder double-throw crank shaft, (d) 3 cylinder single-throw
crank shaft, (e) 4 cylinder single-throw crank shaft, and (f) 4 cylinder double-throw crank shaft. The
improvement of performance is verified through available vibration test.
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2.1. 1 cylinder, single-throw crank shaft
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Fig. 1 (a) side view and (b) front view of 1 cylinder
single-throw crank-shaft model
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2.2. 2 cylinder, single-throw crank shaft
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2.3. 2 cylinder, double-throw crank shaft

Fig. 3& 2 4A¥d, double-throw APAZ=E 713
SES A&7 HYFAN 2DE JERY 49
£ In-lined o2 WAooz 11 A waks A
2 AN 722 Ho ok ZPaYg ddede
Mg, Mz BEFE A2 dtgggoz Raeo)xl
.

SEAR M,, My, AAF M, M,d 9%

N N

5

M

Fig. 3 (a) side view and (b) front view of 2 cylinder
double-throw crank-shaft model
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2.4. 3 cylinder, single-throw crank shaft
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Fig. 4 (a )side view and (b) front view of 3 cylinder
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2.5. 4 cylinder, single-throw crank shaft
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Fig. 5 (a) side view and (b) front view of 4 cylinder
single-throw crank-shaft mode!

2.6. 4 cylinder, double-throw crank shaft
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Fig. 6 (a) side view and (b) front view of 4 cylinder
double-throw crank-shaft mode!
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Table 1 Vibration test results of example 1
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