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Analysis on rotor starting temperature rise of induction

motor with heavy rotary inertia load
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Abstract: The induction motor with heavy rotary inertia load is a specialized motor which drives the coal
mill in the power station. Due to the heavy rotary inertia, the large starting current and long starting time
resulting from the coal mill with heavy rotary inertia load, the loss and heat problems of the motor rotor in
the starting process are more serious. To improve the starting reliability of the motor, an induction motor
which is the largest capacity with heavy rotary inertia load in China is chosen as the research object. By the
methods of discrete point calculation and curve fitting, the models of rotor core loss, rotor copper loss and
rotor surface heat transfer coefficients with the change of rotor speed are established respectively at the
starting process. And then, the rotor loss and the temperature rise at the starting process are calculated and
analysed by the finite element method. The results show that the starting time of the motor is as long as 48 s. The

rotor core loss, rotor copper loss and rotor surface heat transfer coefficients change with the rotor speed at
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the starting process. When the starting is completed, the highest rotor temperature rise is 141.1 K.
Keywords: induction motor with heavy rotary inertia load; starting process; electromagnetic field;

temperature field; finite element
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Table 1 Basic parameters of the induction motor
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Fig.1 Solving region of electromagnetic field
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Fig.2 The problem region of rotor 3D temperature field
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Table 2 Material properties of the rotor components

fHiIgCE [uRe FHMAH/(Wem ' - KD ez /(Jem™® « KT I/ (kg e m ™)
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Fig.4 Speed-time curve at the starting process
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Fig.5 The bar loss curves at the starting process
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Table 3 The basic information of rotor at the different time
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Fig.7 The per unit core loss curves under

the different frequencies
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Fig.9 Rotor temperature distribution when starting is complete

32 EYHEGRTEOGRERETAME

P10 4tk T S ad B P T R A IR B A P
DI B 07 LA T L e TR SRR |
5 A8 s, B DS OB B B I S L R R TR M, R g |
th % B HLI Rk A SR TR S K R |

210

75 IR T4 BB CEIRE K GG A5 T I & o |

SR VR B T 0 1 e A T 7 o A o |

T T LV W N B0 IR 45 9 (4 R 3B 01

T e 45 A T 0 O R BB K T P8 AR 78 0 .

WA T R - 5 0 T BT T W 3l 5 B I 2 oo
iifﬂﬁ?ﬁﬁ%k%%%%%u&'ﬁﬁ%%‘%ﬁﬂﬂ@%%%@b B0 T A AL

X 35 1Y iR Tt £

Fig.10 Highest temperature rise curves of the

0 368 % NE FL BN BIL e T A Sl B R /DS L kR B B (R] L R Bl ok
T v -3 T IR R ] 1 kS 3 gk 4 o DRt S 5 R
PR SR TE I AN I S A i T O e S L T
B B 57 0% e S AR i BB AR K o (A5 3% Pl e S AL Bl I ) ke 2l ol o e A5 R K TR b AR Bl v A R A
R Bl 58 U 20 1R A R e i BE A E) 1811 C L i R R IR ) 141.1 K AR F T 5 RN H 3 LR
Shid B R O
33 MMARAETEEINEFAHXILL

AR EAREUE AR [ 7 95 T E 50 45 5 0 1 PR TR G 3 3R T 0 S AR R X i L s LI
NI HEAT I . 7R LA LR b B SR TR B R R B A B Bl e R Y e BGR TE 73 AR A R
TCIE T B, R I8 I RS B0 5% 7 25 3RO SE BRI T . %07 R SN i S LR Bl i B DA 25 Oy A i
F1349 55 o BH A 2 2o B2 43 S 5 T B IR1BE L I 1A kg 4 — Bsf 5] B PN L Bl 1L 194 45 A Pl R o 2 S 28 19 s B — I [ B
PN A5 LR R 1 S S50 SR AR B R AR B R T . I R Sl T A IR T YA T 5 R ek A B R 1

main rotor components at the starting process



68 TRKEFFIR % 40 %

BEE RN g 4 i,
F4 ABESHRTETELE R

Table 4 Comparison of the calculated results between FEM and the thermal-circuit method
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