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Effect of kinematic pair clearance in scroll compressor
on its tangential leakage gap

ZHAO Man, YAN Peng-ju, ZHANG Qiang

(College of Petrochemical Technology. Lanzhou Univ. of Tech. , Lanzhou 730050, China)

Abstract: Aimed at the problem of tangential leakage caused by kinematic pair clearance in scroll com-
pressor with autorotation prevention mechanism of crankshaft pin and based on the parallel four-bar link-
age model simplified with principle of mechanism, a mechanism with clearance in itself is converted into
one with multiple components, multiple degrees of freedom and no gap, and analyzed there after, so that
the influence of the clearance magnitude at anti-rotation crank pin on the autorotation angle and tangential
leakage gap is determined with the help of Matlab numerical analysis software. The results show that the
autorotation of the movable scroll disk will make the magnitude of leakage gap to change periodically with
the rotation angle of the spindle and increase with the increase of the gap magnitude. The amount of
change of the negative gap caused by the reverse rotation will make the wear of the movable and static
scroll teeth increased. Therefore in the design stage of the compressor, the fitting tolerances should be
strictly selected to reduce the adverse effect of the fitting clearance.
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Fig. 4 Sketch map of change of radical linkage clearance
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Tab. 1 Structural parameters of main components
( X X H/m /kg /(kg*m™ %)
5.5X4X4 8.373 6 X102 7.801X10°°¢
100 X4 X4 1.590 72 7.801X10°°¢
5.5X4X4 8.373 6X10 2 7.801X10°¢
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General model Fourier8,

f(x) =a,+ a,cos(aw) +b;sin(xw) +
a,cos(2xw) +b,sin(2xw) +
ascos(3xw) +bysin(3xw) +
a,cos(dxw) +b,sin(4dxrw) -+
as cos(bxw) +bssin(5xw) +
ascos(6xw) +bssin(6xw) +
a; cos(7xw) +b;sin(7xw) +
agcos(8xw) +bgsin(8xw) (22)
Coefficients (with 95% confi-
dence bounds) :
a,=0.034 94
a;=—0.001 376
by =—0.054 99

(0.034 67,0.035 21)
(—0.002 113,—0.000 639)
(—0.05537,—0.054 6

a,=—0.023 00 (—0.023 38,—0.022 62)

b,=—0.001 684 (—0.002 347,—0.001 021)

a;=—0.001 930 (—0.002 306,—0.001 553)
b;=0.000 021 9 (—0.000 378 7,0.000 422 5)
a;=—0.004 900 (—0.005 277,—0.004 523)

b,=0.000 3451 (—0.000 099 7,0.000 789 9)
as;=—0.000 789 8§ (—0.001 167 0,—0.000 412 5)
(—0. 000 328 20,0.000 447 30)
(—0.001 962,—0.001 207)

bs =0.000 090 14  (—0.000 308 00,0. 000 488 30)
a; =—0.000 469 8 (—0.000 847 1,—0.000 092 5)

(—0.000 349 50,0. 000 420 50)

bs =0. 000 059 58
ag=—0.001 584

b, =0.000 035 49
as=—0.000 644 1 (—0.001 021 0,—0.000 266 &)
(—0.000 346 90,0.000 427 10)
(0.017 41,0.017 46)

bg=0.000 040 12

w=0.017 43

Goodness of fit:
SSE:2.608X107°
R-square; 0.999 7
Adjusted R-square: 0.999 5
RMSE.: 0.000 917 2
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