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Temperature Field Calculation and Analysis of Cast-resin Dry-type Transformers
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(1. College of Electric Engineering, Shanghai University of Electric Power, Shanghai 200090, China; 2. Key Laboratory of Control
of Power Transmission and Conversion,Ministry of Education, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: To accurately understand the temperature distribution inside the cast-resin dry-type transformer for
assessment of transformer insulation life,the temperature field in the dry-type transformer is calculated on the
basis of heat transfer theory and fluid mechanics. First,a coupled thermal-hydraulic analytic model is built,and a
physical model of the cast-resin dry-type transformer is established with the software COMSOL to calculate the
temperature distribution of its components such as ferrite core and windings. Comparison between the simulation
result and the measured one indicates that the physical model is accurate with an error of less than £5.5%.
According to the simulation,the temperature distribution of windings and core shows a low-high-low trend from
the bottom up, and the hottest spot is located in low-voltage winding at 85% height from bottom. The correlation
between winding temperature distribution and loading rate is limited, and hot spot maintains a relatively fixed
position.

Key words: dry-type transformer; temperature field; hot spot; winding; loading rate
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PR, I/
WU MR B/ (kgem) * wU
(Wem™-K") kg'-K7

s Tk A 7 550 20.000 450
flRESE4l 8 700 398.000 385
FIRLEH WLk 8 700 387.000 385

Y 2% W g 980 0.276 1 400

2) 5 Y w2 AR W B o A il R A T A
b, 3k 2,
k2 =EEMHSH
Table 2 Properties of air

Py L B ESER/AEN

% % (kg m™) p=1.263xe00273)]
n=-8.3¢7+8.3¢3T-7.7e ' T*+
4.6e74T3-1.1e71"T*
K=-0.002 37+1.15¢*T-7.91eT*+
4.12eMT3-7.44¢75T*

C,=1 047.6-0.372T+9.45¢ T~

6.02¢7T3+1.28¢7°T*

B IR E/(Pa-s)

FR/(W-m - K

EA /() kg KT
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Table 3 Comparison of temperature data from winding

Rt oz EAESC EMEC RE/C
| 50%4k 140.1 137.7 2.4
85%4b 144.6 144.8 -0.2
) 50%4b 141.5 141.1 0.4
85%4k 146.2 147.8 -1.6
50%4k 122.7 117.3 5.4
: 85%4b 130.5 123.7 6.8
4 50%4b 119.0 119.7 -0.7
85%4k 138.0 143.3 -5.3
50%4k 108.7 114.4 -5.7
: 85%4b 129.9 129.4 0.5
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