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Abstract: To understand the temperature-rise characteristic of vegetable oil insulated transformer in practical
operation, the heat conduction and heat dissipation mechanisms of the transformer are analyzed by finite element
method based on thermodynamics and fluid mechanics. A two-dimensional simplified model of the transformer is
established. The finite element method is used to solve the temperature field of the model under load change,
and the temperature field distribution of the vegetable oil insulated transformer under stable load is obtained. It
is found that, compared with the mineral oil insulated transformer, the vegetable oil insulated transformer
achieves better temperature -rise characteristic when the load factor K is not less than 1.5, but it has worse
temperature - rise characteristic when K is less than 1.5. Moreover, the temperature field distribution of the
vegetable oil insulated transformer is calculated based on the given dynamic load curve, and the result shows
that the temperature-rise characteristic of the vegetable oil insulated transformer is better than that of the mineral
oil insulated transformer under higher load, while under lower load, the result is opposite.
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Fig. 1 Simplified two-dimensional model and grid

subdivision of vegetable oil transformer
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Table 1 Partial physical parameters of transformer oil
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Fig. 2 Temperature fluid field coupling analysis method
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Table 3 Transformer temperature rise and error
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Fig. 4 Comparison of hot-spot temperature
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Fig.5 Comparison of hot-spot temperature gradient
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Fig. 7 Temperature field of vegetable oil transformer
under dynamic load

HE N EFF B A M0 RE 2.1, 7% Bz
FYI TR , B BT A Sh A B vh B Fe o R A 5
F3) GBS FREE R 0, IR V% . 5Pl s
)it T B AR AR, RN TEBEIA
222 M EBETL

PR B DL R 8 i IR 8 FT LIS B T
G518, MR A B B E] B A, AR 20 e 5 00 R TR
o T AR R R A Y A BRI, PIRNIE ey
AR RE X LR, AL ARG B DR T i ARG B2
R A AR T i A DA, DA T 5 i B
Yyl s IR THREAS G il s He s . HZ,
15D s Z )5 RIS TR B AR IR TR 20T
W, RN - D B E BRI S e 64 Ul ik
JE L W i s E 3] FEBON ) TR A Y THER
Sl AR, T H AR B Y R v,
Yy As i 0 TR R T 2 = AR Y, T
I B8 L TR AL TR i, 2E (O 5 K7 Ay 5 F 3]
GBI, M AL s A5 A Tl 1 B2 S5 0 i R A O

SO 3.0

]
4%(
]IL\'

=375

350

400

325
300

0
70X10°

50 60

0 10 20 30 40
AT/

E8 EMinST YimEARRE
Fig. 8 Comparison of hot-spot temperature values of

vegetable oil and mineral oil
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