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Measurement of Thermal Characteristics of Electric Unit for Sancheon
High-Speed Railcar
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Abstract The heat generated by electrical components during train operation was estimated by measuring the wall
temperature in a locomotive, as well as the temperature and speed of the air entering from the outside and then
returning to the outside. The temperatures of the electrical components and wall surface in a high-speed train were
measured using an infrared camera. The heat generated by the electrical components was exhausted to the outside
through a duct installed on the ceiling of the high-speed train. Thus, the temperature and speed of this exhaust air
were measured, as well as those of the air entering the locomotive from the outside. The temperatures at the surfaces
of the electrical components and walls in the locomotive were also measured using an attachment-type temperature
sensor. In addition, the measurement results were applied to analyze how the heat characteristics of the electrical
components were affected by the train operation.
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Table 1. Peak temp. Result of Each equipment

Hangshin-> | W.Deajeon Stop

W.Deajeon | ->Hangshin
Main Trans-former [C] 57.6 102.0 99.5
Auxiliary Block [TC] 42.9 40.6 46.4
Motor Block [TC] 36.8 40.5 473

Fig. 3. Installed sensor at upper side grill
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Fig. 6. Movable zig of sensors
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Fig. 7. Sensor Position of Inner Louver (movable)
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Fig. 8. Temperature measuring sensor
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Table 2. Time and average/maximum of tests
Testl Test2 Test3
Time 2014.10.07 2014.10.07 2014.10.08
Section | (14:54:54~15:10:44) | (15:10:53~15:25:30) | (12:09:49~12:21:29)
Average
Velocity 139.0 215.7 170.5
(km/h)
Peak
Velocity 302.0 305.0 304.0
(km/h)
Fig. 9. Temperature sensor attached surface
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Fig. 10. Positions of temperature measurement on various surface of railcar
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Fig. 13. Air Velocity of Upper side Grill (Test3)
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Fig. 14. Temperature of Upper side Grill (Testl)
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Fig. 11. Air Velocity of Upper side Grill (Testl)
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Fig. 15. Temperature of Upper side Grill (Test2)
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Fig. 12. Air Velocity of Upper side Grill (Test2)
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Fig. 18. Air Velocity of Inner Louver (Test2)
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Fig. 19 Air Velocity of Inner Louver (Test3)
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Table 3. Average/maximum/minimum temperature of
tests
Average Max Min
Testl [C] 31.7 453 18.1
Test2 [C] 30.1 45.1 17.8
Test3 [C] 31.9 48.8 222
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Fig. 21. Temperature of main block (Testl)
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Fig. 22. Temperature of auxiliary block (Testl)
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Fig. 23. Temperature of main transformer (Testl)
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