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Fig.1 Schematic diagram of motor frame structure
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Fig.2 Distribution of temperature measurement point
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Fig.3 Block diagram of signal acquisition and

processing circuit of test system
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Fig.4 Temperature-time curves of different positions
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Tab.1 Steady temperature distribution of winding at rated load

1 2 3 4 5 6

107.7 105.0 104.4 104.1 102.9 106.6
110.4  100.7 99.8 98.8 99.5 106.6
106.0 96. 4 / 96.0 / 104.1
107.7 97.4 94.4 95.2 93.1 /

103.8 95.9 94.4 / 92.7 99.2
103.2 93.7 92.9 92.3 92.3 98.4
102.5 93.6 93.3 91.6 90.9 99.8
103.2 95.3 94.3 92.0 93.3 99.8
103.9 95.8 93.6 / 9.9  99.1
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Fig.5 Steady temperature distribution of winding
at rated load
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Tab.2 Steady temperature distribution of winding

when motor was stalled

1 2 3 4 5 6

107.1  106.0 106.0 106.5 107.0 109.3
108.7 102.8 102.8 103.9 103.8 108.8
106.8 102.0 / 103. 4 / 107.7
107.3 103.1 102.0 103.1 102.6 /

105.9 102.2 102.0 / 102.9 105.9

105.6 101.2 101.3 10L.9 102.0 104.8
10s.4 101.2 101.6 102.0 101.8 102.8
106.3 102.8 103.2 102.6 103.5 106.8
106.6 103.4 102.9 / 103.6  106.8
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Test and analysis of 3D temperature distribution
for induction motor stator winding

YANG Ming-fa, ZHANG Pei-ming
( College of Electrical Engineering & Automation, Fuzhou University, Fuzhou 350108, China)

Abstract: To improve the performance of motor temperature protection, this paper designed a temperature test sys-
tem of totally enclosed fan cooled (TEFC) induction motor according to their structural characteristics. Three-di-
mensional temperature distribution of stator windings was measured. Measurement results show that because of the
asymmetry of the structure and the heat dissipation conditions, temperature distribution of stator windings is asym-
metric too. Temperature of end windings which located at the terminal box area is the highest. Based on the test re-
sults, the characteristics and reasons of stator windings temperature distribution were analyzed, based on which new
ideas of motor protection and optimization design were put forward.

Key words; induction motor; temperature distribution; test; analysis; protection
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Swarm Optimization with Dimension Mutation Operator) method is demonstrated and compared with QPSO ap-
proach, PSO approach and GA approach on the standard IEEE30-bus system. The investigations reveal that the
proposed method is efficient in solving reactive power optimization problem. And by IEEE30 testing, reactive power
optimization problem solved by QPSODMO can find better solution and have less loss than QPSO and the other PSO
approach. Simulating algorithm shows feasibility and validity of the solution.

Key words; quantum-behaved particle swarm optimization; global optimal solution; reactive power optimization;

non-stationary assignment penalty function



