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Study on Operating Characteristics of a Water Cooling System for

cooling Power Conversion Semiconductors
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ABSTRACT

The cooling technology of power conversion semiconductors in the propulsion system for the
HEMU(High Electrical Multi Unit) are applied in water cooling method and phase change
method such as the immersed type and the heat pipe type. This research designs and
manufactures the water cooling system that could cool about heat load Q=2kW and performance
tests to apply it by an electric power conversion semiconductors(IGBT) cooling technology.
Experimental condition made change of a flow rate, an air velocitiy and a heat load to
confirm operation characteristics of water cooling device, and when is heat load 2kW, air

velocity 20 m/s, and water flow rate 7kg/s, it is about 80C to temperature of cooling plate.
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Geometry
Part Dimension
(Material)
Rectangular
. 310x142x20[mm)]
Cooling Plate(Al)
Plate Rectangular passage (ch. n = 4)
Channel
width=7.5[mm], height=5[mm],
Condenser | do = 10[mm], di = §[mml],
Fin-Tube Pipe(Cu) (mm] [mm]
& L = 400[mm], n = 102%)
Heat exch
Subcooler cat exchanget Fin (Cu) | 380x350x50[mm] , n = 250
Transport line XL tube do = 16[mm]}, L = 2000[mm]
Charging Researvior Box (Acyle) | 350x400x300[mm]
Woking fluid Water
Pump 30 [lpm]
Rectangular
Heater Block 310x70x20[mm], n=2
Plate(Al)
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Wind tunnel 450 % 450 X 3000[mm]
Blower 574IM3/M], 1780[RPM]
Driving DC Motor 37kW]

* Functions
1 HdE$= 45[my/s]
2) ¢RI E 1.0%°] 3Hat 25[m/s])
3 SEENY 1.0%°] 3Hat 25[m/s])
4) construction ratio 9:1
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