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ABSTRACT

This paper presents the DC generator design program, developed using Visual C# program. This
program has 16 windows and each window is a design data of each component of DC generator such as
armature, field windings, brush, etc. The final window shows the results, details of the DC generator, which
can be printed or saved as an excel file. This program was tested by designing the shunt DC generator
rated 2400 W 220V 11 A 1450 rpm, and then the results were compared with the data of the generator
with the same size used in laboratory. The results from the comparisons found that most parameters have
the error less than 20%. In addition, there are 3 parameters, which have no error, i.e. brush thickness,

brush width, and brush height while the friction loss has the maximum error at 58.17%.
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NINLADT

o ¢
HAaNnNDd

NINLADS

o ¢
HAaaNnDd

w8 wiag
Power 2400 | W Mean diameter of the yoke 0.266 m
Voltage 220 V Total ampere turn for yoke 248.46
Speed 1450 | rpm Total field ampere turns 1264.86
Armature diameter 0.123 m Cross sectional area of
0.145 | mm?
Gross length of armature 0.132 m conductor
Peripheral speed 9.334 | mi/s Exciting current 0.217 A
Pole pitch 0.187 m Number of turns per exciting
. 5245.963
Net armature length 0.083 m coil
Flux per pole 0.01| Wb Number of layer 374.712
Total armature conductor 937.655 Resistance of the winding 61.991 | ohm
Number of slots 25.748 Losses in shunt field winding 2.919 w
Conductors per slot 36.417 Ampere turns -
Current per conductor 5.582 A Current in series field winding - A
Section area of conductor 1.396 | mm? Cross sectional area of )
-| mm
Dimension of slot 171.68 | mm? conductor
Resistance of Armature Resistance of the winding - | ohm
1.528 | ohm
winding Copper losses in series field - W
Armature copper losses 0.204 kW Number of commutator 468.828
Weight of copper in the Diameter of commutator
8.9 kg 0.0861 m
winding assumed
Axial length of the main pole 117 | cm Length of commutator 14| cm
Width of the pole 0.068 m Total commutator losses 23.801 w
Height of the pole 5899 | cm Temp-rise of commutator 4575 | °C
Flux density in the gap 0.41 | Tesla | | Brush thickness 5| mm
Air gap coefficient 1.15 Brush width 16 | mm
Air gap length 0.00012 m Brush height 25| mm
Air gap ampere turns 109.062 Number of brushes per 0015
Flux density in armature core 1.3 | Tesla | | spindle -
Total ampere turns for the Axial length of the interpole 8.448 cm
494.5
teeth Height of interpole 7.224 cm
Flux density in the pole 1.6 | Tesla Width of interpole shoe 0.849 | cm
Total ampere turns for the Air gap under the interpole 0.525 cm
283.152
pole Flux density 0.2476 | Tesla
Flux density in the yoke 1.2 | Tesla Armature turns 2403.33
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wAnas HAAND | Nib2e wAAasT HRAND | Wib2e
Turns on each interpole 208 Iron losses 0.03 kW
Sectional area of conductor 5.022 | mm? Commutator brush contact loss | 0.029 kW
Resistance of interpole winding | 0.336 | ohm Commutator brush friction loss 0.022 kW
Losses in interpole winding 44.823 w Bearing friction and windage
0.002 kW
Armature copper losses 0.204 kW loss
Series field winding copper Constant losses 0.024 kW
- kW
losses Variable losses 0.058 kW
Interpole winding copper Total losses at full load 0.272 kW
0.001 kW
losses Full load efficiency 87.912 %
Copper losses shunt field Load at max. efficiency 1.109 kW
o 0.045 kW
winding Max. efficiency 90.531 %

dl = = 1 dl v v a a s 6
AN 2 WANILUIBUNBUTERIN Naﬂi@‘ﬂ’mﬂ’ﬁ’]@’lﬁ]‘i\‘lﬂﬂ NﬂﬂWﬁ’ﬂ'mIﬂiLLﬂ'ill

WReas afisalaade HAANS Wiag | % AanalARan
Armature diameter 11.2 12.3 cm 9.82
Gross length of armature 12.5 13.2 cm 5.60
Pole pitch 0.175 0.187 m 6.86
Flux per pole 0.009 0.01 Wb 11.11
Total armature conductor 1092 937.635 14.14
Number of slots 26 25.748 0.97
Conductors per slot 42 36.417 13.29
Section area of conductor 1.4 1.396 mm? 0.29
Dimension of slot 140 171.68 mm? 22.63
Resistance of armature winding 2.7735 1.528 ohm 4491
Axial length of the main pole 11 11.7 cm 6.36
Height of pole 4.8 5.899 cm 22.90
Width of pole 0.08 0.068 m 15.00
Resistance of field winding 60 61.991 ohm 3.32
Diameter of commutator 8 8.61 cm 7.62
Brush thickness 5 5 mm 0.00
Brush width 16 16 mm 0.00
Brush height 25 25 mm 0.00
Armature copper losses 0.250 0.204 kw 18.40
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TN 2 HAMTUTIURBUTZRININAT bFINNANTINTINUKAEWTINLUTUATY (dB)

a ¢ I Ao v A o ¢ ' A
NINLADI ANIala939 NARaND e % AANALARD W
Iron losses 59.83 29 W 51.53
Losses from friction 62.15 26 W 58.17
Full load efficiency 75.18 87.91 % 16.93
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