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ABSTRACT

SEEREIER

The dynamic behavior of crankshaft-bearing system in scroll compressor has been investigated using the
combined methodologies of finite elements and transfer matrices. The finite element formulation is
proposed including the field element for a shaft section and the point element at balancer weight locations,
bearing locations, efc., whereas the conventional method is used with two elements. The Houbolt method
is used to consider the time march for the integration of the system equations. The linear stiffness and
damping coefficients are calculated for a finite cylindrical fluid-film bearing by solving the Reynolds
equation, using finite difference method. The orbital response of crankshaft supported on the linear
bearing model is obtained, considering balancer weights of motor rotor.  And, the steady state
displacements of crankshaft are compared with a variation in balancer weight. The loci of crankshaft at
bearing locations are composed of the synchronous whirl component and the non-synchronous whirl
component.
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Table 1 Design parameters of crankshaft-bearing

system
Main bearing length Iy = 35.4 mm
Sub bearing length lp = 22.1 mm
Journal clearance on main C, = % um
bearing
Jqurnal cleargnce on sub C, = 25 um
bearing
Refrigeration oil viscosity = 5 Pa-s
Young's modulus of _ 1 2
crankshaft E; = 1.6x 107 N/m
Young's modulus of motor E, = 1.2% 10" N/mz
rotor

Table 2 Rotor configuration data

Element |,/ (kg) {Length (mm) |Radius (mm)
number

1 0.083 28 8.2

9 0.059 20 127

3 0.113 38 127

4 1.192 45 355

5 1.192 45 35.5

6 0.208 70 126

7 0.047 16 9.5

8 0.039 13 9.5




FHeL-AGPPW g 238 427 APIZ HE =3 H4

Table 3 Calculated journal bearing coefficients

Bearing Main bearing Sub bearing
coefficients (N/m) (N/m)
Ky —1.81 x 108 —5.07 x 10°
K, -2.29 x 10° —6.40 x 102
Ky 2.29 x 10° 6.40 x 10°
K,, —7.90 x 10° —2.20 x 102
Cux 1.26 x 107 3.52 x 108
Cy 0 0
Cy -1.0 x 104 -2.80 x 10°
Cy 1.26 x 107 3.52 x 108
20.0
Ye( 2z m)
00 A
-20.0 T T T
-20.0 0.0 Xs( #m) 200

Fig. 5 Transient response of crankshaft at station # 6
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The variables A(#), D(8), B{t), E{t,) for various time instants used in Houbolt solution scheme
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