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Abstract

This paper discusses to the capability improvement of the 1/4 HP compressor. And, for efficiency

improvement of the single phase induction motor, this paper has proposed a casting method to

improving the fill factor of the rotor of the single phase induction motor. First, by using FEM, it was
analyzed the magnetic flux distribution and the fill factor to the SPIM rotor by the conventional
method and the proposed method. And, based on the FEM analysis results, SPIMs are manufactured
by the each casting process. Through experiments using dynamometer, they were compared and

measured to their efficiencies. In addition, through experiments using Calorimeter, we have analyzed

the refrigerating capacity of the compressor of which they were applied. Based on the results of the

previous two experiments, they are to verify the validity of the proposed method.
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Fig. 1. Horizontal and vertical type of squeeze
casting method
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Fig. 2. Centrifugal casting method
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Table 1. Specifications of FEM model
g =5 #*
Voltage(V) 220
Speed(rpm) 3557
Power(W) 175
Torque(Nm) 3.9
Line Current(A) 0.8
Pole number 2
A% Aol(mm) 48
=4 o] (mm) 0.2
1G4t Ex F 24
A &% 28
e Main © 0.80 83.83.65.65.33
Aux @ 0.50 80.80.20.20
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Fig. 4. Manufactured rotor by casting method

Table 2. Cutting plane of manufactured rotor
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Fig. 3. Magnetic flux density distribution by fill

factor
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Table 3. Comparison of the cutting plane of the
centrifugal casting rotor

Table 4. Specifications of manufactured rotor

Aot
HFzx | dAFx 27z
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Table 5. Specifications of manufactured stator

3 & 42}
& AU (V/Hz) 220V/60Hz
4% Zol(mm) 48
&= 4ol(mm) 0.2
=5 2
Run Capacitor(uf) 5
A X A g ekl 754
(Q) RzAA 11.41
%71 2%(0) 25

A gk
HFE | ddFE o
& (%) 87 96 99
2% (rpm) 3536 3538 3549
AF(A) 0.86 0.82 0.81
A= (W) 176 173 171
A E(%) 0.93 0.96 0.96
715 EZ(Nm) 7.83 7.69 N
H Y EA(Nm) 12.04 12.19 12.26
FY2%(T) 29.2 285 281
&%) 82.8 34.1 85.2
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Fig. 7. Comparison of efficiency by casting
method
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Fig. 9. Calorimeter
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Table 7. Experiment results of calorimeter

Ak
M E | dAFE an =%

Z8(%) 86 95 99
4 % (rpm) 3509 3513 3519
AF(A) 0.85 0.81 0.77
2H) (W) 178 173 172
Y55 = (kcal/h) 252.9 252.8 253.1
FIL=(T) 95.2 934 92.8
& (w/w) 1.65 1.70 1.72
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