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Abstract

In this paper, a three-dimensional axisymmetric heat transfer model for a specific type of resin
cast dry transformer is established. And based on the Comsol Multiphysics simulation software,
the three-dimensional fluid-solid coupling temperature field simulation was carried out for the
dry-type transformer. Combined with the thermal properties of air-fluid, the temperature distri-
bution in the temperature field and the hot-spot location and temperature have been determined.
The result is compared with the measured temperature of the embedded sensor in the transfor-
mer so that we can see the simulation is right. Compared to tradition, in this paper, the effects of
thermal radiation and air on three-dimensional temperature field with the changes of tempera-
ture, heat, mechanics and density are considered, also the effect of upper and lower clamps on
heat generation and heat dissipation of dry transformers as well. It can guide the structural opti-
mization and temperature monitoring of dry transformer and how to take measures to ensure
safe operation.
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Figure 1. Dry type transformer solid model
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Table 2. Dry transformer material property sheet

%= 2. FREESMBEMLR

el HAE [T/ (kg K)] SHAHW/m-c] # ¥ [kg/m’]
L] 385 368 8700
Bt 40 21 7550
AR HE 0.25 0.22 980
2.2. MRS

T AR e 28 H I R S iR S AR O 2k . N T Ge B AR A SRS R, AR SCR A A X
BRI 5 T AR HERG TS T R R SR I A A 0 E K, WS RS, ARG
YW G B E AR IR R 20 RsF o e ISR . IR SR 25 48 W) R 1 3 e T T Mk 4 o RS 351
Wik 2 Fiow

ASCTERERE AL 190,863 MG

DOI: 10.12677/jee.2018.64038 334 ZER I


https://doi.org/10.12677/jee.2018.64038

PUIE <S4

NN\ Y4
ST
<o < i

\/
RO6
N
NNSAR IR
VP ATAVAR
RRAIKK

EYAVANAY
A

AV
1~
ﬂg

0!

o,
N

B
L7
&

YaN

JAY,
A

IAVAYANAYL
SN

LVAYAY,

é"
%
<

N
R

S

aYATavivavy

s 25

RVAVAVAVAYAVAY,
T
A

Figure 2. Dry type transformer meshing diagram
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Figure 3. Fan side air velocity profile
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Figure 4. Thermal radiation profile of transformer
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Figure 5. Temperature field distribution diagram
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Figure 6. Temperature distribution curves of b-phase core, low voltage and high voltage winding of dry transformer, (a)
Core temperature profile, (b) Low voltage winding temperature distribution curve, (c) High voltage winding temperature dis-
tribution curve
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Figure 7. Configuration of the left side thermocouple of phase B
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Table 3. Comparison of calculated and measured values
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Fr5 HEHEECT) SEMHE(C) HHR R ZE (%)
1 76.91 76.06 0.11
2 73.34 72.99 0.48
3 66.69 66.03 1.00
4 93.96 92.53 1.55
5 89.30 88.70 0.68
6 69.92 70.02 0.14
7 91.59 93.01 0.15
8 85.33 86.55 0.13
9 67.52 68.32 0.12
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10 83.41 82.91 0.60
11 78.66 79.82 0.15
12 67.74 68.31 0.83
13 75.66 76.77 0.14
14 70.13 71.21 1.51
15 67.01 68.05 1.53
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