WEEARL 2024,57(4)

i e TR A e G IR A AR S s IR SR T 07 U T

0

ESRNEEEMATRBEMAASERHANHEMRSR
WEE, HER, RBE, BTE, B®A, #H K7
(1. £ k¥ ©AHITRZ, T H£E  071003;
KRB AR FHRALHRABRTEREE, LT 102206)

B F TP AR 1B AT RNE B ) R G vl T S ﬂFiﬁélb%Tﬁ%%@%ﬁ?*ﬂr%éﬁkHﬂ?%ﬁ%’fkmﬁﬁﬁﬁ
BB A2 2w R AL i ASCRH Z MBI R & A IRe Tk, B ET A%
IR, 57 T HE A Mﬂﬂ’]COMSOLWXM)?E@%&%H%EEE%Q’J%TE’JJFECH‘MEETA%&EE Eié /ﬁ 4‘*“%% it
SR . R R G R BRSSO 37 S U 0 AT L BF FEAE 25 CHRERIR R /e S R E SRR T
A0 P A IR TR . 45 R S RIS I RS MR T R AT RO B2 s W AR A A
}%I” ﬁmeiﬁEiﬁﬂP#&,ﬁ‘/mjlmk{Eﬁ103 75°C, ﬁfmfV\]%éﬂ?’@%ﬂ%ﬂﬁ’ﬂiﬁﬂ”ﬁi~$I§lm@$l§@§AM*ﬂrﬁ

h[E| 5y 25 : TM215; TM472 DOI:10.16790/J‘cnk1‘1009-9239.im.2024.04‘015

Simulation study on hot spot temperature rise of dry reactor with high
thermal conductive epoxy composite as encapsulating material
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Abstract: The stable operation of dry-type reactors affects the transmission reliability of new power system. The
encapsulating material of dry-type reactor is made of glass fiber filament impregnated epoxy resin cured at high temperature.
In this paper, a multiphysics coupled finite element method was used to consider the influence of thermal conductivity of the
encapsulating material for dry-type reactor on its hot spot temperature rise, and a COMSOL microscopic simulation model
of epoxy composites and an electro-magnetic and flow-thermal coupling calculation model of dry-type reactor under the
constraints of external circuits were established. The temperature field and flow field distribution were calculated by using
the loss under electromagnetic field as the heat source, and the influence of conventional/high thermal conductive epoxy
composites on the hot spot temperature rise of the dry-type reactor at 25°C of ambient temperature was studied. The results
show that the high thermal conductive epoxy resin has a significant improving effect on the thermal conductivity of
composites. The maximum hot spot temperature rise in the temperature field area of the encapsulating material body and the
surrounding air is 103.75°C, which appears at the upper end of the fourth layer of encapsulating material. The epoxy resin
composite with different thermal conductivity has obvious difference on decreasing the hot spot temperature of dry-type
reactor, and the hot spot temperature of the dry-type reactor with high thermal conductive epoxy resin composite is reduced
by 7.55C.
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Fig.1 System simulation model of dry hollow reactor
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Tab.1 Main electrical parameters of dry hollow reactor
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Fig.2 Simulation calculation model for thermal

conductivity of composite material

DT m R E A Y 1 m® HiR 28 1 C Ry
BEPE T s WIBRE 1 m? [ A% 38 1 # i, B WY

(m-K)", HAE B R R an =0 (D Fras .
d0 __, dr
o My (D

KOF:QARE, WL ARFE, W/ (m-K); 4 A
B AR il A, m? s DN A AR B R B  m s TR
&L K NI s,
122 Fh%-344546
FREPARAELE M b th 2 2 520 I B %, 7
% BRSO RIS 2 2 S H IR 45, & 5%
TSN — N R AR L (G T i =1,
2,..,m) B R, 7% 57 % FELUBR 2 )il o LR A
KA R IoE s i X P28 1 G 37— i B
A ], R R S O AR R S B, R IR LR L O %
HE DX %) AT 3R AT B A SR A S 20 ) 5 B B 26 BBl 1Y



WEEARL 2024,57(4)

i e TR A e G IR A AR S s IR SR T 07 U T 111

ol % 0 3 R A1 oL T U P FL B T 00 o T — FL AR
HIRELE 3 PR

1

L. ATHREH

R|| R|| R|| R|]| R

3 Hp-BRBEREREE
Fig.3 Schematic diagram of magnetic

field-circuit coupling principle
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Tab.2 Thermal conductivity parameters of each component
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Fig. 4 Relationship between thermal conductivity of

encapsulating composite materials and epoxy resin
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Tab.4 Physical property parameters of materials
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Tab.3 Coil resistance loss calculated by magnetic

field-circuit coupling model
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Fig.9 Temperature distribution of dry-type reactor
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Fig.10 The distribution of air flow field around the

dry-type reactor
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Fig.11 Axial temperature distribution of dry-type reactor
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Fig.13 Influence of thermal conductivity of
different epoxy composite materials on the hot spot

temperature rise of dry-type reactor
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