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Study on Losses Segregation for Capacitor—Run Single Phase Induction
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Abstract — This paper is concerned with the problems of accurate losses segregation in capacitor-run single phase
motor. Segregation of losses in single phase induction motor is more complicated than that in three phase induction
motor, because of the backward magnetic field component in the motor. Generally there are two methods for losses
segregation of single phase induction motor. The one is relatively complicated method based on parameter estimation of
single phase induction motor. By the way, the other one is simplified method based on IEEE Standard 114. All of the
methods for the experimental determination of single phase induction motor losses are studied in this paper. Since the
IEEE Standard is not possible to be applied for all type of single phase induction motors, we modified that method to
apply for losses segregation of capacitor-run single phase induction motor as unifying the method based on parameter

estimation
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1 The resuit of FEM at rate speed

Fig.



7o 2

=

=

Alg Wl [EEE Std 11
2

1

=

BREFHNE
BINEE 574 9% 2008% 9
A
&g vhev

g A

T ool w M
m..ouﬂ_. SRR
ICE T RO e o —~
Wy oF o & s BT
%omw ﬂﬂ:ifr 2%, =
‘ﬂuwr_w o ™ ~ .mowm © qr 4r —
o = - - o 1 s i N TN
H_fﬂ,wo%.:m;o@ﬂ W - R 2
é:ﬁi.hﬂ&h4:¢d, o] T PTRRTR S Sl
AJ.UX\ | .‘%Eo . iy by e < < < s _
P e I q o O = o A 2w NI LR W T
‘_LEu»o‘ R S Sy T < o [ J_ny»ﬂuﬂ ‘,
oK O ﬁ,VLn,lA OCMM = 5 - S }@n .w.l.m < ﬂIXOAthEode..ndan el
u‘fmw%mwm%éﬂ g " w5 G0 CRNC) g B m,SﬂMﬂuEﬂm
" 7 ; w ® P G o s B
uego%_ﬂ@sm%ﬂ R 9 - N 63 s a_cabw_&mﬂ%oalé
X 5 o ATEO_}Q g o = sy BH < ©oBF ] E@.cwoowm% %éém
ok T o m K2 R G o— 5L O o_.ea Y D e BoRe 4 %Lp];S
B Ebtu Eaﬂﬂu% T = OB, - TR .HAoWATMl37,,
M%l%m&al}ﬁl o= e x PX g W ﬂga,y.w g 4 A
° S 3 B e A T omh ooE P SR I I %@%@E%%
ﬂﬂmow@AﬂﬁﬂQ 2 Fs c I , g B2 - B L
sTEsT . F0 ) by IR . 2T . %M#w%%@}ﬂ@un@
z - o T ol T b — — ! = o
%E@M!Lw&o_aﬂ%% Lowd wm Ik B SR ﬂl,ﬂaa&%,%}m%%%a.
]Lllwo,o;ﬁlu o A 41 il i ~ A, . < _ A= ...1@8%0%1%
Loo.“oMA. EEe = < w B E o ® = W 5 ] oo iy
it Poorm="2 _ e = a2 o) - Dom TR T oMW z T T
By T G S 7o TR - BB o 5 i
,Aﬂxm{o_s% e 0Y wx’ + ot TR N 3 Jﬂyﬁﬁﬂrﬂawﬁﬂao_a
m:%%smh%@ e 3 Rl . B g NI 2 V%ﬂﬂ,,ﬂﬁvéﬂ%%
w o, w0 = =g 0T N - R ] w0 2 G & oW N s of . T ;ILEL%A%T
A G o & o3 Kooy X -3 pe 7o A 1o . * W g2 o oo < e
= oy o W D A X o TG 2 orﬂ oo o T
o ﬁm;.E‘ﬂumﬂ I . b fl? N pAlCO ) u;dlafﬂwral;odr n
WO < .Lﬁﬂ,mujlﬁel . X T = xOuwﬂlLl?_ A | e = ] ﬁolu.;mme o R o W;
i ,ﬂ@]V Qs N oo O I T A oz ® 2_ o ) mr " | o 2 ]ﬁaw o o] zﬂ
<F e CER ~ ~ R o A AT B oo o W o Thw
" o 7M14ﬂ¢_ T S %%iha,éﬂ%é%%
i T = CU a I — HO 1] ol @ LW T
= o N . T W o wr 7}71}@
— o = T T ™ " PS = I~ e A P vt N o o < N o
< . Y < o A N R + N 3 ,.%J.ﬁ.wruma
— oo Mo of T O ™ 80339 T o ey
- o o N ) .i b aﬂHA]r 4 o _.ho|57£mﬂ§
£ bk o e Tsv A wowm ™ oo s Wy o BB =
_ m.ﬂﬁﬂ@ll - o R T~ = dinA'LsJW:A.A..Nro o D
+ 3 X DERER GRCCS aCA . f vl BEY
cg W ™ <ok M T2 Ee T KN 1%&0&tA
ki o I} T El iy 5 X0 T CEION i o n W
E douﬂwﬁ ﬂw oridﬂmr.ﬂm ﬁ?ouaﬂi&w@ Mgo%
s Jaid i ) F o m EXE: o X 5 Aww
h i@&ﬂ 4 o T @&1@@%%% e ® @ 7 -
s 7w o . S o= T ~ by R o <
B o ol Sy , S J R o >
S A forlises gt IETY vE g TE T 8
+ F oo E %K s T X ?a?afmwag.q% w]o@ﬂ =TT )
g o Q Wy o~ - AT B X = 3 T ﬂNH .M,o " T e S Vs =] o W
S =5 PE Sy e N g X @ﬁ%@.ﬂﬁ% 47 % T Ay
N VHQ ~ 7 R i PR MA&X = ny X JIATX dtuA!.A_
| & SRy R e o o N 5 5 U B o o= s o F W =T
—~ e KX S o o WF = = o o X
@ -y ,M_ﬂ oW = N e o o KO ) e % A s o < v e HE
D;._ i T . A o) — w ﬂ% ‘MX Z . ,b“ n_.Mu X A ") s m.w) e e P T N I~
~ D g Ll P T o RO N = op ST T N
| P W P S 58 7o Woaluf1 T A Ht¥zLV < + T 9 x
o Rl Ry L ¥ i B AT e . okz !
g ERI el T s oo M5 I @ owK & OwET 3
2 A W R moZ e T ] pd d;ﬁm = S 3
S S - ot = ® W2 o e b EE < N T =Y &
Ay & g Mo I g A L _F ST T 0 o to 53 - R .
I wr,.qwo_awm = %%WW@@ o ﬁowrg,%ﬁﬁ g Q 7 4 a .
= Wﬂ@@% : X M%%W% wrm,ﬂﬁwiriw_a s T + o.".,aHOM LR
© %O — > e ; o - s N R -
SR < ® s ¥ W ® T By w 2w L Sewn & o 4 * s 2
ol M T T = T " TR R A %lza@ﬂ 4 A % o 2 R on
P M B < — Ll o ) < + o < A
w5 o] R N - o o T = UK o o OB - = T o | =
7E o gthﬂw@wuﬂﬁulﬁ e T 505 Tewd . ®
ﬂwﬂ m 2l oo W W % % gr w_@e ol A H:mmuc_ad; A, MWWMM N o
@o..d;%ﬂ@i&ﬂ? ,@ﬂnﬁkﬂxuﬂao_b Il _sém..é - ol
" E@%ﬁMﬁﬂMW%é@ : afé,ﬂw I o
;affg_ﬂ@ S s oz
ol o Mo vﬁﬂwvx 2 x
w = R N
S Kl

1548



g ANAE 758 g

K
o,
Ho
i
2

it
>
2,
A
-2
-4
oX
o
4t
I

A, 2R Fd AMA, 4 23}
A AYEol g @m, FHMAFH BExAX AL 7tz
ARASA Gob AL GolatA @] W] HEAs
Hel nAga T AdE HEde &4 ANsgs o
&3 o] a8 AN & A

2 2

P\J - ]m Rnl +]uRa (*119)

ANA L, L 4 FAAE BarAAe HHelmn, R,
R e A4 RzxdXY Aot}

B, OARE A A$ sx00jgtx d4E HEO
2 9% HAx F&o] et wEA 4w gol 1/2
FENYE 3}

]2
IT1 nl
psl+1 ri 7 f; Rm[, + _ME'J“.) <}*\“‘HO)
[ml
I? P
+ 7 R, +—=
L
WA To g [EEE EF9 7% AdAeE 4L u#s)
T A A B sRdAe AgESY AEEE Eo)7)

Asl FE2ASEH ol AAAE ¢4 AdE st
e &HES 71& [EEE Std 1148 o] &38to] 248t}

4 NEZT 2 24
A 2 AggEel BE AR FAA 2y 3¢
Agel Ng AR ARG S MAEE Jeaa Ao,

& er & Recoder
Dynama Dynamometer & Test motor

controll

Power
Analyzer

Main winding o
Al

Awnifiary windfing

8 3 4R Mol AMEE AEEY 8 egaE
Fig. 3 Test equipments and wiring diagram for segregation
of loss

obed]l ® 376 BP9t IEEE Std. 1142 o] &3 o
3 B

AHEAE) AN NG, FHG AY, T AY, 44%
SAEL e Ak obdl ZelA & & o] HAX

Trans. KIEE. Vol 57, No. 9, SEP, 2008

3

= . =
o EE A Z$E 0¥ 49 o] mzAM sue
g3FoZ IEEE Std. 114¢F tzA FAEG. +5A89 4
0 B A ) A 2]

[}
= ko4 =
e AT
¥ 34 Bt Ad B

Table 3 The results of test at rate load

Total Input Main Aux,

Voltage [V] 219 219 219

Current [{mA) 398 260.67 32767

Power [W] 87.431 33.164 54,267

Torgue [Nm] 3.2 Speed [rpm] 1600
E 4 225 A" 2

Table 4 The results of no load test

3 EFHTH IEEE Std. 114
Voltage{Main) [V] 219.63 219.3
Current{Main) [mA] 414.49 0.281
Power(Main) [W] 32.081 23.78
Voltage{Aux.) [W] 219.63 2193
Current(Aux.) [mA] 430.46 380.12

Power(Aux.) [W] 39.809 64.65

e

n + i
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Voltage 2] v*]
(a) Bl2™+HY
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Y
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Fig. 4 Calculation of mechanical loss by test
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Table 5 The results of locked-rotor test

E 8 &dEal Ay 2o el
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Table 8 The comparison of results for segregation of loss

G smgsw  [FEE de. 114 3= 3|24% IEEE Std. 4 IEEE
(1/272AF) H 114 Std. 114
Voltage(Main) [V] 218 110.4 Copper Loss[W] 13.44 55 13.44
Current(Main) [mA] 933.2 4412 Secondary Copper _
Power(Main) [W] 174.25 41.77 Loss[W] w161 o st
Voltage(Aux.) [W] 2199 1104 Core Loss[W] 5.737 20.304 467
Current(Aux.) [mA] 2422 121.3 Mechanical
Power(Aux.) [W] 14.08 367 Loss[W] 22 11 11
Capacitor Loss[W] 0.14 - 0.14
E 6 HzEaHo AMu| A Stray Load 1.34 223 37
Table 6 The results of winding rato test Loss[W]
- SEEET — Total Loss[W] 30.6 306 306
jal R ¥ td. .t
. Ef 9 4, 4.7 64.7
Volt(MMain)  219.78 [V] EMF(Main)  219.3 [V] ficiencyl%6] el 6
Volt(Aux) 17678 [V] EMF(Aux.) 17347 [V]
58 E
£ 7 H=ETHEA SN g SHEn AdAY F5Y RAFEAE Y AR wHoz 5
Table 7 The results of parameters estimation using equivalent slulg 276 o8 32 4%M7 [EEE Std. 114 9§ A
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