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Development of a Software on Performance Calculation
for Small Induction Motors

Prasit Owsirigull Wonlop Ruengduaytam?
Monthon Leelajindakrailerk® and Sulee Bunjongjit*

King Mongkut's Ingtitute of Technology Lardkrabang

Abstract

This paper presents the development of a software for small induction
motors on performance calculation. By using the concept of cross-field theory, it
gives more speed and ease to use. There are two conditions to be concerned in using
this calculation method, one is speed and the other is the winding connections: single
winding or combined winding. This new package is an easily and efficiently operated
software package because it has a graphical user interface (GUI) and runs on a
personal computer along with Microsoft Windows.

With this software, a user can calculate the performance of six types small
induction motors and they are as follows: capacitor-start motor, split-‘phase motor,
permanent split capacitor motor, two-value capacitor motor, split-phase capacitor

motor, and two - value dua auxill wedge capacitor motor.
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Taguwuhanlvguawasinilenhonadn (Small Induction Motors,
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U 6 Ussnfigandnsiianansatemnamanssousls de
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Ao W6 m%ﬁﬁ'mmi‘fulﬁﬁwmequﬁauwuu’mﬁnﬁ'ﬂmw (Cross-field Theory)
wld Felumsennauvaiiy 2 dumuenuds wasanmsmsaazaaieveINsLADs
wilenihnadn daansui 1

Tuudazannsmsdesamenasuainednilenhnnadn fesanyadua:

dumsiugIu [1, 2] Waansouanlaansdl

2.1 M ANIRBNENVANIAAY (Single Winding)

flusnmicluansfiznaiondn (Main Winding) 2aeuaiaaimiieninnedn
lasumstsuseduiiavaaisy dureanndis (Auxiliary Winding) %mné’mms
aafﬂ‘dmngﬂﬁ 1 %mamwasaugazf vh'lﬁ'mmsnmaumsﬁugm (1,2] ldeail

L, (Z,+Zy) + 1, (-Z,) + O =V (1)
L, (-Z,) + L, (Z,+Z,) + L, [S(Z,-X,)] =0 (2)
L (3SZo) + Loy [SGZo-X)1 + I [-(Zg*Z,)] = 0 (3)

Tosi

Vv = wuanulwih

V., = Speed Voltages Winunuiduusauiivanvanuaslsinas

V. = Speed Voltages Winunuduusiuditmangwaalsinas

S = seondnszinenumle 9 duanuGanuwimdnyy

I = nasudluzemavantasanas

Ly = nssudlunnunuiduussuimdnnanyaslsinas

lye = pssudlunnunuduusasimansrnealsinas

o = §uﬁuﬂu=&nswj’u (Magnetizing Impedance) ¥8920870
Z, = BURUAUFS) (Leakage Impedance) 28920@IR
z, = Bufiuaudmalaad

2.2 uzNIIAad892AAIA (Combined Winding)

Hhuanmzitvamandnzasamefnilenhnnedn 0NYAMINILUREDINN
fiaenhmefindehnagmsmuudsiiavawawesmilenhmnadniiazimuiom
aussous Tognguil 2 Fewaansesauyad ilvmunsamaumsiiugu  [1,2]
@il

Ilm (Zlm+Z0m) + I2m (_ZOm) +0+0 =V (4)
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=l | vowduséiovssdusnmavssouuamadémisnhvnmin - [aussou:vouuaimasn v|a
al iy Musu wamsiuann  Sulad  iAsafvldsunsy $
% LOAD | 0% 50% | 100%
s ' 0.39084 0.96117 ©0.90833 '
RPM 990.84 961.17 | 908.33 '
IM[A] 0.2488 0.2277 | D.2922
1A[A] 0.2671 1 0.2475 . 0.2191
ILIA] 0.1839 0.2586 | 0.3788 |
EMM 210.95 198.50 - 179.03 | |
| ECM 425.10 393.85 348.70 I !
| EAMI 338.33 312.36 271.74
INWWI 36.330 54.753 || 81.688
TIOz-t] 0.0016 .. 2.7529 . 5.8264
PRI LOSSW] 7.9922 6.6920 11.0191 |
PRIA LOSS[W] ' 13.3444 11.4548 8.9787 '
| SECLOSSWI " 09872 0.0500 E 3.0883
| SECA LOSSW) 1.9148 2.0659 . 2.3002
' FELOSSW] 48247 4.1607 . 3.2240 1
FR LOSSIWI 7.2006 | 6.8512 6.1186 :
| TOTAL LOSS[W] .,  36.34 | 31.27 34.73 |
| W OUTPUTW] 0.01 23.48 46.96
HPOUTPUT 0.00002 0.03147 0.06295
EFF.[%) 0.039 42.880 . 57.486
PF 0.898 I 0.963 ./, 0.980
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85 95n.o 61.06 30.13 49.3 3.574 286 570 30.93 383.214
S0 9s00.0 85.30 49.12 57.6 6.151 395 980 36.1d 342,711
85 B850.0 103.89 56.34 54.2 7.471 482 .79 447 .54 312.362
B0 BODD.O 118.11 51.10 48.3 8.044 551 9748 61.01 290.044
25 750.0 129.08 54.44 42.2 8.181 605 970 74.64 273.854
0  700.0 137.62 50.04 36.4 B.065 .649 964 87.53 262.256
.50 600.0 749.70 39.77 26.6 7.470 713 ,954 109.93 248.387
50 s00.0 157.48 29.72 18.9 6.700 J57 946 127.76 242.135
.40 400.0 162.61  20.94 12.9 5.912 787 839 141.63 240.081

O

300 30D0.0 165.99 13.73 8.3 5.157 807 834 152.26 240.403
.20 20000 168.13 7.8 4.7 4.446 821 O3 160.24 242130
0 100.0 169.32  3.35 2.0 3.776 .28 929 165.97 244.748
Oa .o 169.71 .00 .0 3.137 B3 929 169.69 247.976
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