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Analysis of Multi-physical Field in Ventilated Dry-type Transformer with FEM Method
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Abstract: Temperature is an important index to measure operation state of a power transformer. In this paper, the
coupled-field finite-element method is used to calculate the temperature distribution of a ventilated dry-type
transformer. Firstly, power loss of each component of the transformer is obtained by three-dimensional (3D)
magnetic field calculation. Then the losses are input to the two-dimensional (2D )steady-state fluid-thermal field
model as a load to calculate the temperature distribution of the transformer. Temperature measurement experiment
shows that the computed temperature rise is in good agreement with the measured value. Moreover, the 2D
transient fluid-thermal field is calculated by using the power losses in overcurrent condition. Finally, the maximum
allowable temperature value of the transformer is taken as the reference to get the transformer’s maximum
permissible working time for different overload conditions. The results show that the dry-type transformer can work
normally at 10% overload,while the maximum permissible working time is 127, 68, 26, and 8 minutes as the
overload is 20%, 30%, 40% and 50%, respectively. This study may provide a reference for understanding overload
capability of this kind of ventilated dry-type transformers.
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Fig. 1 The picture of the transformer
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Table 1 Dimension parameters of the transformer

iS4 e

AR E/AH 3

BB A R fmm 380

B0 125 B fmm 2120

1 28 B8 i B /mm? 26.5

o 4 e It 45/ I 472

- BTG 2 Bl (A 19642 ) B T B/ 330
T BOAIG 2 FE(Y B4 B B 476
b B R £ Pl (A K ) I %/ I 51
T B s 2 Bl (Y € ) Il /I 30
I 2k P8 2142 /mm 262
I 28 B 19 42 /mm 205

155 R 2% B AP A% /mm 350.5

1R B 2K Jl Y A2 /mm 309

X AR T g B SRR LR 2, 7R R R GRIE T
SURE E BRI BE T A28 s A A 40 R sg LA feT Ak 3t
A,

1) B2 78 T 5% 45 T80 23 (4 6 ek I P oAy o ) 22
B R i 7L 14 72 A T PR R O

2) = RHAE T i ) 2 A 48 g 2 T 0 S8 T - 10 X
PRE 5

3)788 He A B A ABURE AL A5 4 2 — B

2 ZYEBERSH

2.1 HB3HS
M i 5 05 AR A8 T A i 3 14 ) AT LA
A o A8 (1) i s B9 4 il 5 o oR g1,



WL

20T, SC K, PUTEE, S BETAROCIER TR S S W B A T - 109 -

i |m§

1 3
M %
- H

@EID\
I ESE 20,
=

(QZ I HER O) 4R R E i R
B2 itHEE&ER

Fig. 2 The calculation model
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Fig. 3 The flowchart of the entire analytical methodology
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Fig. 5 The magnetic flux density distribution of

transformer core
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Table 3 The power loss of the transformer
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Fig. 6 The velocity and temperature distribution
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Fig. 7 Temperature distribution of the low/high

voltage winding
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Table 5 Allowable running time in different overload cases
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