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Thermal modeling and analysis of single phase LSPM

gae

(Sang-Hwan Ham)

Abstract - This paper presents the thermal modeling and analysis of Line power Start Permanent magnet Motor (LSPM).
Thermal analysis of electrical machines is important because temperatures that are consistently too high will reduce the life
time of machines and may lead to serious failure. Coefficients of convection are calculated according to the types of operating
conditions. And computational fluid dynamics (CFD) technique is performed in order to predict thermal characteristic. The

results are compared to the test results.
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Fig. 1 Electrical circuit of capacitor start-run single phase
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Table 1 Specifications of LSPM for rated load

Value Unit
Voltage 220 A
Torque 0.3 Nm
Speed 3000 rpm
Efficiency 89.4 %
Magnet NdFeB -
Output Power 100
Current(Main
; Wi?&ing)l. 0.44 A
urrent(Auxiliar
Windings) ) 041 A
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Fig. 2 Distribution of copper loss (a), (b) and iron loss (c)
of LSPM
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Table 2 Values of iron loss and copper loss of LSPM

value Unit
Stator 6.18 W
Rotor 0.13 W
Iron loss

Cage 0.38 W
Magnet 0.0004 W
Main windings 3.02 W

Copper loss . .
Auxiliary windings 2.33 W
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Table 3 Thermal properties of materials
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Table 4 Parameters for thermal analysis under a forced
convection condition (R-134a, Vapor, 107C)
Pr Re Nu U h

[-] [-] [-] [m/s] [W/m2-K]
0.655 13234.18 60.696 0.0508 6.786
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Table 5 Parameters for thermal analysis under a forced

convection condition in laboratory (air , 207C)

Pr Re Nu U h
[-] [-] [-] [m/s] [W/m2-K]
0.7309 23,154.4 86.61 3 18.61
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Fig. 11 Results of 3D thermal analysis(Experimental Condition)
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