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Simulation and analysis of temperature field of high voltage reactor
based on multi physical field coupling
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(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China;
2. Maintenance Branch Company, State Grid Jiangsu Electric Power Co., Ltd., Nanjing 211102, China)

Abstract: In order to study the temperature distribution characteristics of the whole and inner layer winding of dry-type
air-core reactor, a three dimensional temperature rise calculation model of electromagnetic-fluid-temperature of dry-type
air-core reactor is established based on the multi physical field coupling method of electromagnetic heat flux. First of all,
based on the electromagnetism theory of field-circuit coupling, current of each layer of the reactor was calculated by finite
element method and the winding loss of each layer is calculated. Then, based on the heat transfer theory of
fluid-temperature coupling, taking the winding loss of each layer as the heat source, the finite volume method is used to
solve the reactor temperature distribution. Finally, the accuracy of the results is verified by the steady-state thermal
analysis method. The results show that the temperature distribution of the reactor shows the trend that the upper region is
larger than the lower one and the middle enclosure is larger than the two sides. The hot spot temperature rise of each layer
is about 85%~90% of the reactor axial height. The research results provide a theoretical basis for the optimization of the
reactor structure and the on-line monitoring of the temperature.
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Fig. 1 Equivalent circuit diagram of the reactor
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Table 1 Main parameters of dry-type air-core shunt reactor
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Fig. 2 Structure diagram of the reactor
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Table 2 Unit volume heat density of the reactor
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Fig. 3 Magnetic induction intensity nephogram and

vector diagram of the reactor

H P 3 W] 5, LA R DA b s BE AT B AR
R NGRS N SR A 5 — tuda ot FEA L, A
WG K7 T A 22 8 R B i e B e B 4wl A,
WG N B R AEAR ) 22 AN, BfEia el 1 —
B S ) L e BT BN AR A B, AR
o R A BAC AL A5 1% RSN o BEAE Al 7] |
IR RN S, fERE B 2
St S TR 14 R8N, WSS 15 2205
20 JR AR, RIS 15 2R, Wb /) &
17 180° (KIS i, IR IV 5 S5 2 4% TR S 4 L i 4 25 1]
RES (VRS /87 kc= ) || EAE Sl N B ol N o S 52
I, W37 5 1 R

il A R 5 FE /m T

0 300 600 900 1200
11 /mm

(a) RIS

1500 1800



ST 2 PR G 10 e s PR LA B 0 B 0

- 21 -

25
W
20 O 5
" | -
P L
4 151/ o [
;‘E ; -‘4&0.‘;3\_\ |
=10y |
2
# _ |
é 5 42 I
#isE ®17)2 |
4] b o
i ——— __F
_5 I
0 300 600 900 1200 1500 1800
e 5 /mm
(b) %l ks

B 4 BRI R R E SHE S
Fig. 4 Radial and axial distribution of magnetic

induction intensity of the reactor

3.2 MIA-RERBESERSM

1t Fluent "1, RFUH5HA3 21 & 2 841 57 AR
A A SN AR N T FE RS, M A R B
JEMEWE . AN SR s e 5, A8
B, 25 LR AR B R BT asELE A, ki s,

i HEK

364.2
' 360.6
3569

| 3saz
349.5
3458
3421 il
EXTEI |
SRR

| B

3237
b 32000

3163
3127 g SEaN,
l 309.0 .

305.3

3016
2979

El5 BisRESH

Fig. 5 Temperature distribution of the reactor
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Fig. 6 Radial hottest spot temperature distribution

of the reactor
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