ISSN 1975-8359(Print) / ISSN 2287-4364(Online)
The Transactions of the Korean Institute of Electrical Engineers Vol. 63, No. 3, pp. 431~436, 2014
http://dx.doi.org/10.5370/KIEE.2014.63.3.431

EAEEX[ZS| SAMIEHS ne{st AU IPMSML| € 9 &4

Thermal Characteristic Analysis of IPMSM for Traction Considering a Driving Pattern of
Urban Railway Vehicles

EE MR I R
(Chan-Bae Park - Jae-Hee Kim - Su-Gil Lee)

Abstract - In this paper, temperature change properties on the 210kW-class Interior Permanent Magnet Synchronous
Motor (IPMSM) are performed with the cooling performance of a water cooling device through the thermal characteristic
analysis of the IPMSM considering a real driving pattern of urban railway vehicles. First, the thermal analysis modeling
of 210kW-class IPMSM, which is an alternative to the conventional induction motor, and its water cooling device is
conducted. Next, the thermal characteristic analysis of the IPMSM considering a real driving pattern of urban railway
vehicles is performed using 2-Dimensional FEM tool. Finally, the calculated characteristic results are analyzed.
Consequently, it is confirmed that the internal temperature of the 210kW-class IPMSM may be lowered to about 42752%
by maintaining the coolant flow rate of the water cooling device (Cross sectional shape of the pipe has 220mm width
and 10mm height) for 0.2kg/s level.

Key Words : Interior permanent magnet synchronous motor, IPMSM, Water cooling device, Driving pattern, Urban
railway vehicle
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Table 1 Status of traction motors for urban railway vehicles
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