o
H
B
o
2
oft
ok
2
Mo
o

=8 A 1248 A9

I, pp. 717~724, 2002,

IR =3 olxy] uAEY A A% 4

Dynamic Behavior Analysis of Reciprocating Compressor Pistons

7]

Zr

Tae-Jong Kim

(2002 5€¢ 304 HSE

Key Words: Reciprocating Compressors($E-%

8}), Hydrodynamic Force and Moment(E

Piston Tilting Angle(3]| 2% ZHA}Zt%:),

2002 7€ 259 HAMER)

& ot&7)), Piston Secondary Dynamics(¥2Ee] 2444 &9
48 3 @ RuE) Piston Trajectory(F 28 #3),

ABSTRACT

In this study, a numerical analysis for the piston secondary dynamics of small refrigeration

reciprocating compressors is performed. In general,

the length of cylinder in this class of

compressors is shortened to diminish the frictional losses of the piston-cylinder system. So, the

contacting length between piston and cylinder wall is in variable with the rotating crank angle

around the BDC of the reciprocating piston. In the problem formulation of the piston dynamics, the

change in bearing length of the piston and all corresponding forces and moments are considered in

order to determine the piston trajectory, velocity and acceleration at each step. A Newton-Raphson

procedure was employed in solving the secondary dynamic equations of the piston. The developed

computer program can be used to calculate the entire piston trajectory and the hydrodynamic force

and moment as functions of crank angle under compressor running conditions. The results explored

the effects of the radial clearance, lubricant viscosity, length of the cylinder wall, and pin location on

the stability of the piston.
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Table 1 Design parameters of the reciprocating
compressors and baseline values used
in the simulation

Mass of the piston (,) 0.043 kg
Moment of inertia 393x10°
of the piston (7,) N-m-s*
Radius of the piston (R) 11.5mm
Length of the piston (L) 22 mm

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

4
piston and the cylinder wall (€) | ™"

Rotating radius between
crankshaft center and crank-pin|7.5mm
center (Ry)

Lubricant viscosity () 5mPa s
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