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Abstract: A study is carried out on the spindle cooling structure for the existing oil-free scroll
vacuum pump in an enterprise. Based on the actual structure and working principle of the spindle
cooling device for this vacuum pump, the main technical parameters affecting the cooling
efficiency of the spindle are analyzed. Its internal geometric model is further constructed, and the
numerical simulations of its flow field characteristics and temperature field characteristics are
performed using the ANSYS Fluent software. In addition, the effect of variable cross-section
cooling pipes on the temperature drop efficiency of the device is investigated under conditions
such as different pipe diameters and different numbers of outlets. The results show that when the
diameter of the inlet section increases from 3.0 mm to 5.0 mm, the shaft surface temperature
decreases by 12. 74%; when the diameter of the outlet section increases from 2. 5 mm to 3. 5 mm,
the shaft surface temperature decreases by 19.68%; and when the number of pipe outlets
increases from 1 to 4, the shaft surface temperature decreases by 23. 61%. The response of the
shaft surface temperature to the change of the diameter of the middle section and the end section is
not obvious. Hence, the diameter of the inlet section, the diameter of the outlet section and the
number of pipe outlets are the main factors affecting the temperature drop of the eccentric spindle
for the vacuum pump.

Key words: oil-free scroll vacuum pump; cooling device; flow field characteristics; temperature
field characteristics; numerical simulation
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Table 1 Grid independence verification results for
the flow field analysis model
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Table 2 Grid independence verification results for
temperature field analysis model
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Table 4 Main results of the model simulation
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Fig. 10 Effects of different inlet section diameters
on pressure and temperature
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