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Abstract

In this paper, a study on the dynamic behavior and lubrication characteristics of a reciprocating
compression mechanism used in small refrigeration compressor is performed. In the problem formulation of
the compressor dynamics, the viscous frictional force between piston and cylinder wall is considered in order
to determine the coupled dynamic behaviors of piston and crankshaft. The solutions of the equations of
motion of the reciprocating mechanism along with the time dependent Reynolds equations for the lubricating
film between piston and cylinder wall and oil films of the journal bearings are obtained simultaneously. The
hydrodynamic forces of journal bearings are calculated using finite bearing model and Giimbel boundary
condition. And, a Newton-Raphson procedure was employed in solving the nonlinear equations of piston and
crankshaft. The results explored the effects of design parameters on the stability and lubrication characteristics

of the compression mechanism.
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Table 1 Design parameters of the reciprocating compressor
and baseline values used in the simulation

Mass of the piston (m, ) 0.043 kg
Mass of the connecting rod (m,) 0.024 kg
Mass of the crankshaft and motor

0.944 kg

rotor (m,)

Moment of inertia of the piston (7, ) 393x1078 N.m-s?

1,=082881x10>N-m-s*
1,=08313x107° N-m-s*
1,=03855x10> N .m-s*

Mass moment of inertia of the
crankshaft and motor rotor about the
axial gravity center.

Radius of the piston ( Rp) 115 mm
Length of the piston ( L ) 22 mm
Length of the connecting rod a=255mm, b=157Tmm
(!=a+b)

Length of the cylinder (CYL) 28.85 mm
Radial clearance between the piston

and the cylinder wall (C,) 4y
Journal clearance on bearings (C ) 11 gm

Lengths of the main bearing (J,,)

b 13.09 .
and sub bearing (/,, ) mim, 9.5 mm

Rotating radius between crankshaft

. 75 mm
center and crank-pin center ()

Lubricant viscosity (A ) 5 mPa-s
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