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Inertia Force Comparison of 2 Stage Reciprocating Air Compressors
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Kook-Young Ahn"
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ABSTRACT

For the purpose of high outlet pressure, compactness and low vibration and noise, 2 stage reciprocating air compressors can have
various cylinder arrangement: opposed, in-line, and V type. This paper presents an effective method to calculate the inertia forces
and to design counter weight. This method is based on the complex representation for the orbital behavior of the compressor shaft.
This method helps to find the optimal balancing rate easily to reduce the inertial force or moment. This paper shows that the
residual inertia forces of the single throw shafis and the residual inertia moments of the double throw shafts remain to be

imbalanced.
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(b) opposed type
Fig, 2 Structure of a two stage compressor with double throw

(b) V-type
Fig, 3 Structure of a two stage compressor with single throw

Fig,4 An example of a diaphram compressor structure
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(b) front view.

Fig. 5 Single cylinder single-throw crank-shaft model
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Fig. 6 Inertia force orbit of a 1 cylinder single—throw compressor at
61% balancing rate
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(b) front view

Fig. 7 2 cylinder double-throw in-line crank-shaft model
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Fig. 8 Inertia moment orbit of a 2 cylinder double-throw in-line type
compressor at 50% balancing rate
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(b) front view

Fig. 9 2 cylinder double-throw opposed type crank-shaft model
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Fig. 10 Ineria moment orbit of a 2 cylinder double-throw opposed
type compressor at 41% balancing rate
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Fig. 11 2 cylinder single-throw opposed type crank-shaft model
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12 Inertia force orbit of a 2 cylinder
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compressor at 51% balancing rate
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Fig. 13 2 cylinder single-throw V type crank-shaft model
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Fig. 14 Inertia force orbit of a 2 cylinder single-throw V type
compressor at 70% balancing rate
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