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The Thermal Analysis of Pole Mount Mold Transformer with One-body
Molding by Duct Condition
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Abstract

The mold transformers have been widely used in underground substations in large building and

have some advantages in comparison to oil-transformer, that is low fire risk, excellent environmental
compatibility, compact size and high reliability. In addition, the application of mold transformer for
outdoor is possible due to development of epoxy resin. The mold transformer generally has cooling

duct between low voltage coil and high voltage coil. A mold transformer made by one body molding

method has been developed for small size and .ow loss, but it needs some cooling method because

heat radiation between each winding is difficult.

The life of transformer is significantly dependent on the thermal behavior in windings. Many

transformer designers have calculated temperature distribution and hot spot point by finite element

method(FEM) to analyze winding temperature rise.

In this paper, The thermal analysis of pole mount mold transformer with one body molding by duct

condition is investigated and the test result of temperature rise is compared with simulation data.

Key Words : Pole mount, Mold transformer, One body molding, Air duct, Thermal analysis,

Finite element method
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Fig. 1. Duct structure of mold transformer.
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Table 1. Thermal parameters of each material

A4 % dAEE | dYZAS q &
(W/m-C) | (10°%/T) |(kcal/kg - C)
of| £ Al A] 0.25 65 -
! 384 17 0.092
e 104 7 0.19
= 2. 7 B2y ddg F gizgd.
Table 2. Heat generation and  convection
condition of each part.
o u s hFALAT
T [W/mm®] [W/mm® - C]
A 7Y 0.0000293 -
24 ZY 0.0000303 -
4 4 0.000006 0.000005
Wgty] B9 - 0.000005
HE ¥4 - 0.000002

O 2. @Y 4.

Fig. 2. Analysis process.
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Table 3. Results of thermal analysis on each

model type.
e Hot spot&=(C)| 2t M | AtaA
1% B9 A 5§ 106.4 95.93 106.4
23% B9 A HE 100.1 100.1 89.41
2-3% €9 B #& 89.72 8972 | 8391
1% B9} C #¥ 125 1195 125
2 3% B¢ ¢ 3% 127 123 127
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Fig. 4. Results of thermal analy51s in each 1.
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Fig. 5. Thermal distribution of transformer tank.
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