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Figure 3 - Scheme of windings anisotropic thermal conductivif
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Figure 4 - Comparnson of the thernmal behavior Ofthe HIQh voltage winding with adetailed
geometrical description WP and wa a simplified modeal dovwn),
L1 These tests show that the simplified model can predict the temneralure varlsllon lrl the wAndings. The
ay TREE TN e SN ST TR MO TRl SRS ais 10s deras = arimen
.- Table | Anisorenic conducuvities umd in the lew and hin v oitage windinas
Simplified [ Therrmal conducnit, OALm K Low wvo ltag e I High voltage |
Model T ang ential 388 5 I 388 .5 |
Ascial S a 1 Se6.9 |
Radial- X TRt o 0.9 1 0.6 1
Temperature (°C)
P Ly Hv P 100
Conductivity WmK  MWmk Description B g6
20
N e
-
I . 5 . %, -totl thickness of epoxp bonding in radial directi
Keai = 1 +—2 43 x, - total thickmess of paper i radial divection
adial kA k 1} < k A4k A x, total thickness of copper in radial direction
r enamel, epoxy paper copper 5 L] Flgure 5 - Companson of the thermal behavior of the Iow v oltage Wwinding with a detalled geormetrical
description (u p) andwith a simplified modeal (down
. = CINE FEW 501 CE C i [No
Kaxual A ¥ 1 F 4 1 ¥, totad thickmess of paper inz divection
SR L ennamnel pom” paper” copper” , -total thickness of copper in z divection . HV | 200 3832 (6.53 0.464 0) 8954
220 3832 (5.17 3.480) 8954
% Fluid zone(oil) properties e ° 2552 G173480) e
" prop
paper ] 2310 0.173 700
insulatrion 0 2310 0173 700

Material properties : 7th order polynomial fitting
a0+al*x+a2*x2+a3*x3+ad*x*+a5*x>+ab*xb+a7*x’

_ density n _ S

-1.385263E+05 4.376213E+05 2.222472E+02 5.909602E+03
al 3.183257E+03 -1.010106E+04 -4.944463E+00 -1.263469E+02
-3.104178E+01 9.986413E+01 4.705880E-02 1.156770E+00

a7

1.677024E-01
-5.422013E-04
1.049079E-06
-1.124753E-09
5.154687E-13

-5.465539E-01
1.788944E-03
-3.501767E-06
3.795534E-09
-1.757299E-12

-2.482215E-04
7.836922E-07
-1.481062E-09
1.551363E-12
-6.948254E-16

-5.878328E-03
1.790462E-05
-3.268489E-08
3.310931E-11
-1.435655E-14
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% Fluid region
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