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A Study on Manufacture and Performance Evaluation of a Loop
Heat Pipe System with a Cylindrical Evaporator for IGBT Cooling

7148+ 92 B 217 A E+ AT
Ki, Jae-Hyung Ryoo, Seong-Ryoul Sung, Byung-Ho Kim, Sung-Dae  Choi, Jee-hoon Kim, Chul-Ju

ABSTRACT

The Loop Heat Pipe (LHP) operates to pump the working fluid by means of the capillary force
in a wick structure. Particularly, it is difficult to design and manufacture the evaporator
consisted of a grooved container and a compensation chamber as well as the wick structure.
This study is related to design and manufacture the grooved container coupled with wick
structure, the properties of the wick structure such as the permeability, the porosity, and the
maximum capillary pressure were measured to apply the cooling technology for Insulated Gate
Bipolar Transistor (IGBT). The container of the LHP was manufactured by the electrical
discharge process and the wick structure was sintered with the nickel particle by an axial-press
apparatus with the pulse electronic discharge. As results, the properties of the wick were
experimentally obtained about 60% of the porosity, 35kPa of the maximum capillary force and
1.53 x 10-13m2 of the permeability.
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Geometry . .
Part ) Dimension
(Material)
Evaporator Cylinder tube do = 16[mm], d;i = 14[mm]
(Cw ty = 1[mm], h = 100[mm]
Sintered Cylinder do = 10[mm], di = 6[mm]
Wick (N1) ty = 2[mm], h = 100[mm]
Compensation Cylinder tube do = 40[mm], d; = 36[mm]
Chamber (Cw te = 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; = 5[mm], L = 150[mm]
n = 8ea
Fin (Cu) 100X100%25[mm]
n = 50
Vapor line Pipe do = 1/4" = 6.35[mm]
(Cw d; = 5[mm], = 600[mm]
Liquid line Pipe do = 1/4" = 6.35[mm]
(Cw d; = 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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