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Abstract

The computer simulation software is used to simulate the actual environment in the wind turbine
cabin, the electromagnetic and thermal simulation model of the transformer is established, and
the reasonable simulation calculation is carried out to provide the calculation basis for the elec-
tromagnetic design and heat dissipation design of the transformer, and the accuracy of the simu-
lation calculation is verified by comparing with the actual measured average temperature rise of
the final transformer. In addition to the temperature rise of the transformer itself, the influence of
the engine room top fan and the lower fan of the transformer as well as other heating parts in the
engine room on the temperature rise of the transformer is also considered in this paper. This con-
clusion can be used as a guide for temperature rise design of dry type transformer and selection of
cooling fan.

Keywords

Wind Power, Dry-Type Transformer, Electromagnetic Simulation, Thermal Simulation,
The Average Temperature Rise

R AR TR I E R HAAL
i

RBERL, EAL, K O#°5 £ 8, MRS, BOA
SREETTRAR B AR E SRR A, K
PRBE RS TR S Ak, K

Email: zhaoxiaodong@tbea.com

XEIIH: BBER, TFG, ki, EE, MRS, BRA. KR RIBUG A BT AR & R A B T R[], HR
T.F4, 2020, 8(2): 68-77. DOI: 10.12677/jee.2020.82008


http://www.hanspub.org/journal/jee
https://doi.org/10.12677/jee.2020.82008
https://doi.org/10.12677/jee.2020.82008
http://www.hanspub.org

BRI 45

Wk H . 20204F6 H8H; M HWI: 20204F6 H22H; KA H#: 20204FE6 H29H

=

FRTEALO A, SRR BN A ISERREAEE, BT R EAR B R, JREfTT &
BRGEIE, AR ESR AT KBS R ERYE, I ERARERLN PR BT,
RAEDF BRI . BT RESAEETT, FRSCEHE THSTIEHREMZR LS T HXE ARG
AR RE X TR EROBEFER. F550%TH A TN TR EREI Bt BB R R
FHRIPEM.

KA
RAgw, FREER BBGL JIE PR

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

GHAE NS R BHUAIE A R AR A R, AR RS T SR sk, PRI 1 U8 TR 88 T h 22
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Figure 1. Analysis model of transformer no-load loss
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Figure 2. Analysis model of transformer load loss
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Figure 3. The p-q curve of the small fan at the bottom of the transformer
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Figure 4. Original model
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Figure 5. Simulation calculation model after
processing
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Table 1. Material property sheet
=1L MREMR

Mkt % [kg/m?] EL R [T/(kg K)] SHEHW/mK] LR
o 4L 2700 995 0.75 (XZ) 2.6 (Y) 0.9
& 2R A 2700 983 0.75 (XZ) 150 (Y) 0.9

Bith 7650 460 75 (XY) 50 (Z) 0.9
R g 2000 1550 0.2 0.9

Q235 7850 502 48 0.9

TR 1.225 1006 0.02 /

Table 2. Initial flow field parameter

*® 2. MiaRnsH

i S FE [mis] S 5 T [ka/s] Y+
Y =-300 1.50 1.359 0578
Y=0 1.30 1.387 2.700
Y =300 1.21 1.400 5.140
SAHEFME 1.337 1.382 2.806

AFRE R Y AKX 2 AT NSRS HOHEAS, Y 08 0.0005, [AIIEER— =1L 5 =M
%S 0.5 mm, R8BIk M EcE, U EEON 3.

y'u
— 2
y 0.039 @

Re*

BRSOy S 3 1208 6 AN XU JE A P R S Bt 1 288 s T b i e g
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Figure 7. Transformer overall grid diagram
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Table 3. Loss table for the parts
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Figure 8. The overall temperature distribution cloud diagram of the transformer
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Figure 9. Cloud image of temperature distribution of high voltage coils
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Figure 10. Cloud image of temperature distribution of low voltage coils
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Figure 11. Cloud image of temperature distribution of core
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Figure 12. Overall area flow diagram
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Table 4. Statistical results of transformer temperature simulation
=4 TERBEMHESITER

A PR (K) PR THK) I i (K)
fiJE 1 400.2 72.2 407.01
iK% 2 409.3 81.3 417.52
iK% 3 399.8 71.8 406.61
FiE 1 398.5 70.5 413.84
FiE 2 412.8 84.8 432.69
R 3 398.5 705 413.85

Bt 400.0 80.0 409.26

H 1 9 iR e 1R 24 2 il 3 2 [B) i) XA il X, 32 HR (] 8 S0y, JAR AT T P 0 5 M i
HET 801

B 10 Fos (R 2R 18 2 i T HEAG R 22, BT LIS TR 1 AR 3 T fe s, R 2 oKl
FER 417,52 K. PR 81.3 K, FAMNAMRHA AN IREREIR/N, Rl s R R, i
RORGF, EiR R L, R BURIR X

FH P 10 Bkt i e o N iR X, S 3] 409.26 K, ~FH453E T+ 80.0 K, %R 5kt 5
R 2RI EE 9 KN B A 28 Bl 5 kA N 3 2 S Bl LA O

] 12 Bl A2 30 AR A LA B AR 2k s, IR mT s, T B R P AR AR, 1 TR S,
BEANUAE, I HIRHES 6 AR IRt RS AWEE R, AR R A2 n) BiRtah: e DX, BT REER,
MERHELE; PSR, SRS A L R Ei@E N ER R, SR TN S 4 —E iR, H
AN IR, HEHRHLAS Y T R SRR e KB 1B T 10 mis.

FESH 2 (AL B T SR, AR IR ZAL S, AR R T S T
RECH 1235 R BR, KT 1.3 TEWIZAL S =S 0sh, BAREIRZEE, ek K e T
CIEA R
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5. fiRLREIE

WRIEAEHLAENUAE RIZAT S IR TR, 2P SHR THK SR 1EC ARl LR 1 Al 2 P11
FLRELAEL, RS SR TR AR TS B AR Rt v (AR SR TR LT 200, DARLIRHIE 0 S48 SRR I, ELERSS R
W35 fiR.

Table 5. Comparison of calculated and measured values

= 5. HRFSSIMER XL

fEiges THEAE(K) S (K) FEAF52 (%)
fRIEL1+2 76.8 776 1.04
B 1+2 77.7 78.1 0.51

[N 80.0 81.4 1.75
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FERT P AL, Je s N WAL B 75 ZEREINIT S > i R PELAS 38 ANnEE IR 26 8 A A ROR

2) H T R XU DX AR B2 R K, R DA KU B T I R AT BE A AR, A I B
T 30m/s fity, dOREEGE PR XU BEIX IS, H b A XU B T AR SRR I R

3) X T AR 7 KA AL s 7T ASScE WHLE B4 e R Se i 2 1) BACR, 7 DA R ik IR 2k
Wl e A B T, 0 AR IR 88 A A T AT SEBAT RABRA, T DA DAy e 4 A T H R AREAT 1
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