THEMNY U4TEY FTUANAHE FUEA
Al X ANE N g4
Study on the Design and the Prototype Manufacture
of Cooling systems of the Propulsion System for the EMU
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ABSTRACT

The objective of the present study is to develope a propultion unit cooling system for the
next-generation High-speed EMU. The propulsion power control unit consists of some IGBT
semiconductors. In general, those power semiconductors are very sensitive to temperatures and
need a cooling system to keep them at a proper operational conditions in the range of 50~10
0C. In this first year of study, we tried to focuss on the understanding of fundamental
technologies for each of the two different cooling systems and collecting basic data for design
and manufacturing for both cases. For the water cooling system, a heat sink with multi
channels of liquid flow was considered and a model unit was designed and performance test
was conducted. For the heat pipe cooling system, a Loop Heat Pipe(LHP) was considered as an
element to transport heat from IGBT to environment ar flow and a model unit was designed
and performance test was conducted. The analysis using SINDA/FLUINT showed that those
design parameters are good enough for the LHP to properly operate under a heat load up to
around 360W.
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Geometry ) )
Part . Dimension
(Material)
Evaporator Cylinder tube do = 16[mm], d; = 14[mm]
(Cuw) ty = 1[mm], h = 100[mm]
Sintered Cylinder do = 10[mm], d; = 6[mm]
Wick (N1) tw = 2[mm], h = 100[mm]
Compensation Cylinder tube do = 40[mm], d; = 36[mm]
Chamber (Cw) ty = 2[mm], h = 50[mm]
Vapor Channel annulated groove (n=8ea)

width=1.99[mm], height=2[mm], n=8

Condenser & | Fin—-Tube Pipe(Cu) do = 1/4" = 6.35[mm]
Subcooler Heat exchanger d;i = 5[mm], L = 150[mm]
n = 8ea
Fin (Cu) 100x<100%25[mm]
n = 50
Vapor line Pipe do = 1/4" = 6.35[mm]
(Cuw) di = 5[mm], L = 600[mm]
Liquid line Pipe do = 1/4" = 6.35[mm]
(Cuw) di = 5[mm], L = 600[mm]
Charging Reservior Glass tube do = 40[mm], d; = 36[mm]
(Pyrex) L = 300[mm]
Woking fluid Water
Chargr ratio 50[ml]
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