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Since transformers are one of the most important and most used equipment in power network,
investigating the factors which affect the loss of these equipments is of particular importance.
Nowadays Amorphous metal core transformers have a significant place in today power market, since
they exhibit 60-70% lower no-load losses compared to the Silicon crystalline steel core transformers. In
order to enhance the design and cost and also to shorten the time to produce Amorphous metal core
transformers, numerical analysis of the no-load as well as load conditions are of paramount importance
and hence should be considered. On the other hand, temperature is one of the important and effective
factors in transformer life, because increasing the transformer temperature leads to reduction of its rated
life. In this paper, a 100 kVVA unit transformer has been simulated by coupling ANSYS Maxwell and
ANSYS FLUENT softwares and no-load and load losses are investigated. The results show that
amorphous core transformer compared to Silicon Crystalline Steel core transformer reduce no-load
losses about 65 percent. Furthermore, thermal analysis shows amorphous core transformer has lower
temperature compared to the Silicon core transformer in no-load conditions.
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Fig. 6Core loss versus time for amorphous core in no-load conditions
Gbis bl 0 B sel atin (gl o) o dts Sl e 6 S

Tk
8

Curve Info avg | max
< Coreloss 1561106 2492641

Core_l_..o ss
8
8

Setupl: Transient

e
8

oo 2000 4000 6000 8000 10000
Time [ms]

Fig. 7 Core loss versus time for silicon core in no-load conditions
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Fig. 8 Distribution of magnetic flux density at the amorphous core in
full load conditions
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Fig. 3 Distribution of magnetic flux density in the lower left corner of
the bottom of amorphous core in no-load conditions
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Fig. 4 Distribution of magnetic flux density at the silicon core in no-
load conditions
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Fig. 9 Distribution of magnetic flux density at the silicon core in full
load conditions
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Fig. 11 Core loss versus time for silicon core in full load conditions
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Table 7 Heat transfer coefficient of tank walls in no-load and full load
conditions [13]
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Fig. 19 Temperature distribution external view in amorphous core
transformer in no-load conditions
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Fig. 20 Temperature distribution internal view in silicon core
transformer in full load conditions
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Fig. 21 Temperature distribution external view in silicon core
transformer in full load conditions
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Fig. 16 Temperature distribution internal view in silicon core
transformer in no-load conditions
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Fig. 17 Temperature distribution external view in silicon core
transformer in no-load conditions
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Fig. 18 Temperature distribution internal view in amorphous core
transformer in no-load conditions
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Table 8 The hot spot temperature values of amorphous core and silicon
core transformers in different loads
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Fig. 22 Temperature distribution internal view in amorphous core
transformer in full load conditions
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Fig. 23 Temperature distribution external view in amorphous core
transformer in full load conditions
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Fig. 26 Magnetic flux density in core of 630kVVA dry-type silicon
transformer in no-load conditions [13]
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Fig. 27 Temperature distribution in 100kVA silicon core transformer in
no-load conditions

Lylys ;0 TO0KVACLS L b SeSubw aws gl gl 5 )0 Lo @305 27 JS&
sk

03 o los 18 055 1397 sl ya (e Silse wiie

B [teslal

S140E+000
6938E+000
5735E+008
4533E+000
3330E+000
2128E+000
B925E+208
7226E-B01
5200E-001
3175E-B@1
1150E-B@1
9125E-8@1
7100E-001
S@B74E-001
3049E-001
© 1.8240E-082

PN WFONOW R R R R R BB

Fig. 24 Magnetic flux density in core of 100kVA silicon transformer in
no-load conditions
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Fig. 25 Magnetic flux den;}ty in core of 100kVVA amorphous
transformer in no-load conditions
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