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Heat Transfer Analysis of Coupled Electromagnetic-Thermal Field for
Power Transformer

S =R T B N A
(Hyun-Mo Ahn - Yeon-Ho Oh - Sung-Chin Hahn)

Abstract - In this paper, we dealt with the electro-thermal coupling analysis for temperature prediction of power
transformer. Heat transfer coefficient are calculated using Nusselt number in accordance with heat source generated from
transformer windings and core materials. The calculated temperatures in power transformer were compared to those of
measured ones and showed good agreement. This coupling method using heat transfer coefficient can be used at the
design stage of power transformer efficiently.
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Table 1 Specification of power transformer
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44 &% 400 [KVA]
34 A 6600/220 [V]
34 A 60.6/1818 [A]
F o F 60 [Hz]
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Table 2 Material properties
N ot | Zalx| an
T Aa | T loex | we | @250
o)
[kg/m’] 7650 8978 720 1280 849
hA 452 381 913 1600 2045
[J/kg-°C]
AHEE [ 215085
[W/m-°C] % 387.6 0.24 0.21 0.1601
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Table 3 Power loss density
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Table 4 Heat transfer coefficient data
dAGA
% 9w
T &2l [W] [W/m?-°C]
3%}t (HV) 2550.2 113.93
A A
A9k (LV) 1682.69 113.88
AA(Y-2) 1051.84 198.63
2 A = (X-2) 1051.84 234.27
S H(X-Y) 1051.84 214.6
AA(Y-2) 5284.73 9.33
9 = SH(X-Z) 5284.73 9.73
S H(X-Y) 5284.73 10.27
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