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{The Study of Determination to Equivalent Circuit Parameters for Single phase Induction
Motor using MATLAB)
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Abstract

Single-phase is used widely power of field of appliance because can use commercialized power directly
without power transform. Specially, because condenser run-drive style single-phase induction motor efficiency
is excellent, and most suitable in embodiment as economical.

It is established true that method by crossing self-discipline and method by revolving magnetic field are
Interpretation of net single-phase induction motor, but method to calculate electric motor inside proper move in
existent theory or method is some complex. That arbor in the law of circuit constant that combine equivalent
circuit law with numerical analysis law according to development of the latest computer or microprocessor is
suggested and does the calculation processing fast and correct.

In this paper, measurement wishes to present method that calculate after calculate digital measurement that
measures correctly and measures impossible the first and the second leakage reactance and no-load test,
locked-rotor test, DC test and resistance measurement of stator winding in circuit parameter calculation
program that is had for MatLab program individually in single-phase power.
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Fig. 1. Single phase operation of two phase
induction motor
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Fig. 2. Equivalent circuit of positive and negative
phase component
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Fig. 3. Equivalent circuit of single phase
induction motor
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Fig. 5. Characteristics curve of SIM
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Table 1. Specification of the analysis SIM
(SPG Motors S8125DB )
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Fig. 6. Experimental Set of SIM
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Fig. 7. Photograph of parameter measurement
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clear all

close all

9% Motor Parameter Calculation
Temperature=26.7;

11P=1./32:

PmR=746.*11P;

Phi=0.25.#PmR;

mm=1745;

S$=(1800-rpm)./1800;

V1=220;

{=60;

R1=120.1; % R Test 7 %l
Penl=67; % Penl Test ?
Int=0.317; % Inl  Test ?
Vnl=221.1; % Vnl  Test ?
Pelr=18; % Pelr Test ?
1Ir=0.219; % lir  Test ?
Vir=75.9. % VIr Test ?
% Aoz H3dE A5 YRR

(a) M8 AY olojy ¥y =g

Rl=abs(R1); %AI4He 1aEA 3H(R1)S] HA
R2=abs(R2);

X1=abs(X1);

X2-abs(X2);

Xm=abs(Xm);

rl=abs(R1/2);

x1=abs(X1/2);

r2=abs(R2/2);

x2=abs(X2/2);

xm=abs(Xm/2);

(b) AIM3 2E He &3 832

XIr=sqrt(((Vir=Ir)"2-Pclr"2)/1r"2);

X1=XIr/2; X2=XIr/2;
% Faurdldle 4e wE.
X1=X1/2;

Xo=sqrt{({(Vni*Inl)*2)-Penl"2)/Inl"2;
Xm=2%X0-3*X2,

Rir=Pelr/llr2;
R2=(Rir-R1)*((X2+Xm)/Xm)"2;
Ll=abs(X1./(2.*pi.*f));
L2=abs(X2./(2.*pi.*f));
Lm=abs(Xm./(2.%pi.*f));
Lo=abs(Xo0./(2.%pi.*f));
Rhi=(V1.#V1)./Phi;
Rnl_d=(4.*R1+R2)./4;
Xnl_d=(2.#X1+Xm+X2)./2;
Znl_d=Rnl_d+j.*Xnl_d;
Znl=(Rhi.*Znl_d)/(Rhi+Znl_d);
Rir_d1=R1+j.xX1+j.*Xm;
Rir_d2=R2+j.*X2;
Zlr_d=(Rir_dl.*Rlr_d2)./(Rlr_d1+Rlr_d2);
Zlr=(Rhi.*ZIlr_d)./(Rhi+ZIr_d);
aZlr=abs(ZIr);
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Table 2. Parameter Determination of SIM(25(W))

(F44) 357 A+
R1= X1= R2= X2= Xo=
117.6000 1225835 396.3763 122.5835 304.2481

(RzAA) A7 AF
Rl= X1= R2= X2= Xo=
2150000 1225835 71.5317 1225835 394.2481
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Fig. 8. Program of Parameter caiculation

oY . HIMURI=27 212 M1, 20074 12

8719t Z2o] dojzl 2 FrEME7] AFE BF
st719lste] A Ao} vjEH A Edold FFHE
Bl oS3 Z2oi5]

124



EHS 0|8 FYREZTST

a9 99 A% AW WY FEAA
S[mV)e MEAGOR Ao DHEA A% 1

2 109 F2at A9 A2 A, Foixl o
2 2314 60[Hlel tisted ulmy LAsAC

oin
=
1@
u
o
4
r2
T3]
Q

O3 9. FIMEFO AIZY0IM(SD)
Fig. 9. Simulation of Main Current

Tek Run: 2ks/s Sampile NI
Coq ---T

b amoms

chi Freq
60,02 HzZ

M 2Sms ChT 7 -200mV

CF SV EE 1oV
Refr  100mv oS

8 10. ANMFEF AHHA OY
Fig. 10. Waveform of Main Current

10 AM%ZOOG
23:15:27

5.8 E
B =Fodie ddREdEI(2BWelA F5

©®

ahg e} )& AAE 7H s
0 AR WE7] AT AZo) 7Y e
Atz gt

References

(1) 273, ofds, BXE, Z4RY, HEH, “SOEI2gD
LAGAel Aol olgt 2EAM SE T KEME
Jlel s2a4e AU EM Si4” TIEE =82X,
Vol.49-B No.11, 2000.

(2) YE4, “2UAM Y CNFEHSTe ME 1E 25
HH U ZUM XL MF", TIIESX, 02 va1,
n.2, pp.132-140 1013-0772, 1982.

(3) R3Y, “SUMKEHSIY SIEZY AN SMLt
HH W HSAYN st SHMEY TOIESAl, 01
v.22, n.1, pp.42-51 1013-0772, 1973.

(4) ER. Collins, PBBoyd, ‘“lmprovement Methods for
Determining the Equivalent Circuit Parameters  for
Single—Phase Induction Models”, IEEE, 1993.

(5) KM, tE SF0 AEA UME “HA MOIIE
0|88t UNA AWM ~TE FEXSIY S=MA

THA”, KIEE, Vol.19, No. 8, Dec. 2005.

O XX O

O|FM (Exw)

1958 d 8¢ 594, 1985 29 Agdus Ax F
BtAl, 1992 39 A=2uistn AAFS SH(AAD.
20000 29 @I n FH(EHAD. 1994~19973 7
BAEUs Az AY7Ab 19979 ~EA REojs
AZVAAALD 25,

B (2 %%

19969 69 1494, 19913 &2t A7) &4
19949 & e A7) Ea 24(AAD. 19949 F
et MATg 58 A AYALUE ARARH
Aday. $9A7)TAF) 71eATLE

Journal of KIIEE, Vol.21, No. 1, January 2007



