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Design of Cooling Structure and Analysis of Temperature Rise Operation
Characteristics of Crane Driving Device

WANG Haoxiao, HAN Xueyan, MA Xin, NING Jie
(National Engineering Research Center for Rare-Earth Permanent Magnetic Machines

Shenyang University of Technology, Shenyang 110870, China)

Abstract: Because the new drive device for the crane has an outer rotor structure and is more integrated than the
traditional hoisting mechanism, it is easy to cause difficulty in dissipating heat from the stator winding. It is different
from the intermittent working system of traditional electrical equipment, which puts forward a new problem for the
calculation of temperature rise. According to the characteristics of the equipment, the air cooling structure of hollow
shaft is designed. Based on the basic principles of fluid mechanics and heat transfer, a mathematical model of fluid-
structure coupling is established. Taking a 90 kW rated power drive device as an example, using the computational
fluid dynamics (CFD) software and its embedded user-defined function, according to the mechanism working level
and limit operation conditions required by the traditional crane design, programming and simulation are carried out.
The temperature rise calculation results are compared with the experimental data under the same conditions to verify
the scientificity of the calculation method, and the rationality of the cooling structure is analyzed. The final conclusion
provides a reference for the follow-up research on the heat dissipation of crane drive devices.

Key words: mechanism of crane; fluid-structure coupling; air cooling of hollow shaft; temperature field

calculation ; intermittent duty
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