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ABSTRACT

A numerical study on the IPM/Bridge Diode cooling and coil cooling has been performed. Results are presented as plots
of thermal resistance, temperature drop and RPM-ratio. CFD analysis for conventional cooling system has been performed as
a reference case. As the RPM-Ratio was increased, heatsink thermal resistance and coil temperature were decreased. IPM/Bridge
Diode thermal resistance and temperature of the coil is tended to be trade-off. The temperature of coil closest to the AC-motor
fan showed the most significant change in accordance with duct design. The temperature of coil located at the top of DC-motor

fan showed the most significant variation as the cooling air passes the heatsink fin area.
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Fig. 1 (a) CFD Full Model with Cooktop Components and
(b) Layout of Induction Cooktop

Table 1. Boundary Condition

Item B.C Value
Air inlet/Outlet | Pressure Outlet Natural Inlet/Outlet

IPM Energy 4.4/65/817 W
Bridge Diode Energy 12 W

Pan Constant Temp. 100 C
AC-motor Fan MRF 1500 RPM
DC-motor Fan MRF 2750 RPM

d, 2714 Fanol that 8)4-2 chot
waAskste] sk,

Z+o] RPM Ratio®

RPM Ratio = =&

@)

==

c

o}
=

2.3

m}

M

A
T

e

71E AA 22| -, DC-motor FanojA] EEH 37]
7} IPM/Bridge DiodeE YZ&|5= HeatsinkS HIAA] A

s=RAMD A == 182, MI3E, 2015



oM
e ™

=g JI7= Yo

Velociy: Mogniude (m/s)
PR

20000
15000

10000

.
0.00000

Fig. 2 Velocity Profile of Base Model

Fig. 3 Cross-section of Heatsink of Base Model (HS #1)

Table 2. Study Cases of Heatsink and Duct Design

Item HS #1 HS #2
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