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Fig.1 Schematic diagram of reconstructive transformer
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Table 1 Material properties of structural components

" s R/ He SRR
AR ) (0O (W (meK) )
i B 8 030 502 16
258 i, T4 8 978 381 387
WAL ] 2719 871 202.4
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Table 2 Physical parameters of transformer oil

leE 31 ZHUE
AR/ [ kg (s-m) '] 11.71exp( =0.027)
/1T - (kg K)™] 1 880

B/ (kgem™) 894-0.6(T-273)
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Table 3 Transformer loss

PIFEAAL BIFREMH/ W HAHE/ (Wem™)
BRI AR 2 300 28 260
R Zed i 4 4 800 176 000
FRSEA A 6 000 107 310
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Fig.4 Temperature distribution of transformer
windings under three kinds of cooling modes
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Table 4 Comparison of simulative data among different modes

SEVEN S ARIE/K L R PR /K
a 364.8 10.9
b 368.9 7.8
c 356.2 5.6
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Fig.5 Hot spots distribution of LV winding in three modes
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Table 5 Comparison of calculated data
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Abstract ; There are obvious differences between separated cooling system and conventional cooling system of trans-
formers in the radiator mounting position and installation modes. Due to the specific characteristics of separated coo-
ling system, the parameter setting and model construction in simulation research are complicated, so the researches
on thermal simulation for separated cooling system is few,and it is difficult to identify the accuracy of simulation.
More deeper simulation research and trial comparisons are needed. The separated cooling experiments of a 10 kV oil-
immersed transformer under three different layouts of transformer and radiator are carried out. The three dimensional
fluid-structural -thermal coupling simulation model of the tested transformer and its panel-type radiator is established
based on the layout of the transformer and the radiator. The finite volume method is adopted to solve the temperature
field distribution of transformer and the transformer and its panel-type radiator,the hot spot temperature of transfor-
mer is obtained. The simulative results are compared with the experimental data and TEEE standard calculation
results , which shows that the errors of winding temperature rise and top oil temperature rise obtained by simulation
are respectively 16.6 K and 15.15 K lower than those of IEEE standard calculation results. It verifies the accuracy
and engineering practicability of the proposed simulation model. The analysis shows that if the height of radiator cen-
ter in the tested model is increased by 2 meters,the hot spot temperature will be decreased by 7.9 K,and if the hori-
zontal distance between radiator and transformer is shortened by 3.5 meters,the hot spot temperature will be increased
by 4.1 K,which shows the effect of the layout of separated cooling system on hot spot temperature of transformer.

Key words:; oil-immersed transformers ; separated cooling unit; fluid-structural-thermal coupling simulation ; three-

dimensional temperature field





