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Single-Phase Capacitor Motors’ Mathematical Model for Performance
Calculations in the Steady-State
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ABSTRACT

According to the American Standard Association ASA C42.10 definition:

A capacitor motor is a single-phase induction motor with a main winding arranged for direct connection to a

source of power and an auxiliary winding connected in series with a capacitor. There are three types of capacitor
motors that are defined as follows:
1. A capacitor-start motor is a capacitor motor in which the capacitor phase in the circuit only during the
starting period.
2. A permanent -split capacitor motor is a capacitor motor having the same value of capacitance for both
starting and running conditions.
3. A two-value capacitor motor is a capacitor motor with different values of effective capacitance for the
starting and running connections.

This paper aims to provide the designer (or user) with various single-phase capacitor motors” mathematical
model for performance calculations in the steady-state. They can afford a check on the accuracy of performance

calculations, and thereby help the designer (or user) perfect his performance calculating formulas and
techniques.
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SRE  FHESA B R
# 1 EAHEA BT S EIEE TBEIGSE RILh
| i o PSC4002 PSC4004
R SBER BErE | BAME | ZE% | GHE | EHE | 2EY
1 | FHEAAEIH R (Q) 1.0629 | 1.0624 | 0.047 | 1.7634 | 1.7613 | 0.119
2 | FEEAAVEREH X(Q) 15323 | 1.48* | %3413 | 2.3036 | 2.47* | *6.737
3 | #ETEA R, (Q) 2.0856 | 2.12 1.623 | 3.0732 | 3.07 1.042
4 | TSR X, (Q) 1.4103 | 1.48* | *4.942 | 2.6624 | 2.47* | *7.790
5 | @EENAEAHEEE Ra (Q) 4723 | 4709 | 0297 | 54864 | 5502 | 0.284
6 | EIEISHHATRNL X (Q) 1.1156 1.7146
7 | BHBEH X0 (Q) 39.042 | 39.205 | 0.416 | 42.988 | 43.195 | 0.479
8 | #HIEEME Ri(Q) 5.95 3.58
9 | (Xat X2)= (Xeg)un 2.9426 | 292 0.59 4,966 4.94 0.526
10 | Xo/(Xeq)run 0.5207 0.5 0.4639 0.5
11 | Xo/(Xeg)run 0.4793 0.5 0.5361 0.5
12 | (Xo)g 2 FEHLEE Q) 1.23 2.08
13 | (Xo)u BIEEEEN(E(Q) 1.23 2.08
14 | (Xeg)st!Xeq)run 0.8311 0.8387
15 | £ (mm/radian/°) 26, 0.71135, 40.76 20,/ 1.00692, 57.69
16 | RHERHT X (Q) 1.5013 3.2918
17 | ® &AWL a 1.6329 | 1.6342 | 0.080 | 1.4861 | 1.4897 | 0.242
#2 FHBERAEBHRERE AT BELE4E R AV L EL
H Vi & PSC4002 PSC4004
K H H BEE | BAE (£ EX | BEHE | EHE (£ EX%
1| AEERV 115 115 0 115 115 0
2 | BEREHW 373 373 0 373 373 0
3 | fEEHER A 2.902 2.90 0.069 1.92 1.92 0
4 | JwEER A 5.25 5.31 1.130 478 476 0.42
5 | WETHA % 89.91 | 88.83 1.08 9222 | 91.75 0.47
6 | JWEEE % 68.68 69.01 0.33 7357 | 74.14 0.57
7| mEEEEE % 2.69 2.8056 | 0.1156 3.95 411 0.16
8 | EdkEEE r/min 3503 3499 1729 1726
9 | BHEEIE kg'm 0.1037 | 0.104 0.288 0.210 0.211 0.474
10 | EEHEyE A 30.07 29.45 2.105 18.64 18.31 1.802
11 | EHER % 554.6 384.7
12 | jEEpEEFE kg-m 0.031 0.031 0 0.0713 | 0.0703 | 1.423
13 | EEEHEE % 29.81 30.12
14 | FRJEHEE kg-m 0.2761 | 0.276 0.036 | 0.3815 | 0.381 0.131
15 | pEEE % 265.4 180.6
16 | FAHGHW 848.0 856 0.935 | 589.0 583 1.029
17 | fEEEAIHE V 226.3 225 0580 | 2226 224 0.625
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