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Heat Dissipation Design for KW Class Power Control Unit
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[Abstract]

When a KW-class power control unit is installed in an aircraft installation, a heat dissipation design for a large amount of heat
generated during power conversion should be considered. Failure to provide adequate heat dissipation can lead to equipment
malfunction and fire, which can be a fatal factor in aviation operations. This paper describes the heat dissipation design of a
KW-class power control unit installed in aircraft installation. The design and manufacturing test were conducted through
computerized analysis, and the analysis model was corrected by confirming the rapid heat generation phenomenon of the heating
element due to high power control. After the model revision, the design was improved, and the high-temperature operation test
of the US military standard MIL-STD-810G was performed to confirm the feasibility of the improved design.
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Table 1. Comparison of operating environment conditions
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Table 2. Major heat dissipation parts and amounts of heat

generation
) power operating
DRI AT Sl dissipation (W) | temp(C)
1 i 2 40.4 -40~125
converter
2 DC-DC 5 15.59 -40~125
converter
printed
8 circuit board ! 1.0
total 56.99

3. 7= ME & ¥uEs

Table 3. Material and conductivity of components

thermal
part name material conductivity Hl2
(W/m—K)
top cover A6061-T6 167.0
housing body A6061-T6 167.0
thermal conduction pad | IDHT-G3050 3.0
) L plane : 11.09
printed circuit board FR4 normal © 0.38
AC-DC converter Ceramic 15.0
(heat sing included) (AB0B1-T6) (167.0)
DC-DC converter Ceramic 15.0
heat sink bracket for
DC-DC converter A6061-T6 167.0
mounting plate A6061-T6 167.0
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Fig. 5. Temperature contour of power conversion unit
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Table 4. Difference between analysis condition and test

part quan operating | maximum temp
name —tity temp(C) | temp(C) | margin(%)
AC-DC -40.0
! converter 2 ~125.0 7 10.6
DC-DC -40.0
2 converter 5 ~125.0 n2.5 10.0
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