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Research on Operation Analysis and Optimization Design of Generator Motor

Ventilation and Cooling System in Ultra-high Altitude Conditions
JIANG Fu-giang' , HUANG Huang’ ,CHEN Yu-zhu®*,ZHOU Zhi-yu®,LIU Jian-jun' , WANG Chao'
(1. Dongfang Electrical Machinery Company Limited, Deyang 618000, China;

2. China Power Construction Corporation Zhongnan Engineering Company Limited, Changsha 430014, China)

Abstract: The environmental characteristics of ultra-high altitude areas will affect the air flow and heat exchange
process of the ventilation and cooling system of the generator motor, which will lead to the reduction of the cooling effect
of the generator motor. In this paper. the key influencing factors of ventilation and cooling system of generator motor in
ultra-high altitude environment are analyzed by mathematical model. Based on the finite element simulation, the ventila-
tion and cooling system model of the generator motor is established and quantitatively designed considering the flow field,
temperature field and conjugate heat transfer conditions. Finally, the optimal design measures of the ventilation and cool-
ing system of the generator motor under the condition of ultra-high altitude are put forward. The research results provide
a theoretical basis for the efficient and stable operation of generator motor in ultra-high altitude environment, which can
effectively promotes the technological progress and development of the related industries.
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Fig. 1 Typical ventilation structure of generator motor
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Tab.1 Air pressure and temperature at different altitudes

IR RAE R IR KRAE R
J¥ /m /Pa /C & /m /Pa /C
0 101 325 15.0 3 000 70 086 —4.5
1 000 89 858 8.5 4 000 61 621 —11.0
2 000 79 472 2.0 5 000 55 324 —17.5
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Fig.2 The theoretical demand air volume varies with altitude
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Fig. 3 Heat transfer diagram of stator and rotor
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Fig. 4 Curves of temperature rise of stator and

rotor with altitude
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Fig. 5 Three-dimensional computational model
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Fig. 6 Fluid-solid coupling calculation results sketch
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Fig. 7 Influence of stator duct height, rotor duct height

and rotor yoke fan height on total air volume
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Fig. 8 Schematic diagram of heat dissipation structure of rotor
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Fig. 9 Rotor coil cooling air volume distribution

and heat dissipation distribution map
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