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A analysis of cooling system for generator

according to ventilation path

D. J. Lee, Namhyuk Lim, S. S. Seol and J. O. Kim

Abstract

Generator('2F 721 7]), 3] AH(Rotor), 327 AK(Stator), A= (Winding Temperature)

To develop more compact and light generators which have high capacity, the most important thing
that should be considered is the inner cooling system. Under all circumstances, the temperature of
rotor and stator windings must be kept below the maximum temperature of insulation to maintain
reliability and prolong durability of the machine. Therefore, the development of more effective cooling
system and the exact prediction of windings are essential to produce our unique generator model
which is reliable and competitive in international market. In this study, the flow of cooling air and the
temperature distribution of winding is analyzed by using computational fluid dynamics. This analysis
can lead to optimize the structure of cooling system and predict a local temperature rise.
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Table 1 Detail designation of No. of Figure 1

No. item No. item
1 stator iron 6 rectifier
2 stator 7 shaft
end winding
3 rotor iron 8 cooling fan
rotor .
4 end winding 9 terminal box
5 exciter
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Fig. 2 Analysis cases of generators(hexagonal body)
: Case 1

Fig. 3 Analysis cases of generators(cylindrical body)

: Case 2, Case3
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Table 2 Geometry data of cases
Loss Case 1 Case 2 Case 3
Frame hexagonal | cylindrical | cylindrical
Size of duct 10mm 10mm 8mm
No. of channel 6 6 7
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Table 3 Heat losses of generator

Loss Loss [W] Loss [W/m3]
Stator core 7,717 127,812
Stator winding 15,827 204,789
Rotor winding 17,750 379,371
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Fig. 6 Velocity vector of case 2
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Fig. 7 Temperature distribution of case 2
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Table 4 Flow rate distribution of generators [kg/s]
Case 1 Case 2 Case 3
Total flow 1.429 1.229 1.234
Inlet top 0.265 0.507 0.511
Inlet side 1.164 0.722 0.723
1.039 0.924 0.93
Flow rotor
(72.7%) (75.2%) (75.4%)

Table 5 Winding temperature rise of generators[ C]

Case 1 | Case 2 | Case 3
In core 83.3 90.4 82.6
End-winding
87.8 95.8 89.1
Stator (DE)
winding | End-winding
94.6 102.4 95.7
(NDE)
Avg. 86.8 94.2 86.8
In core 83.5 90.5 82.8
End-winding
87.8 95.6 88.7
Rotor (DE)
winding | End-winding
94.5 101.9 95.1
(NDE)
Avg. 85.6 92.7 85.3
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