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Drag reduction and air flow field characteristics of
high speed centrifuge chamber
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Abstract ; The wind resistance power is an important basis for the design of the driving power of the large
rotary arm geotechnical centrifuge. The flow field in the chamber has the characteristics of following flow,
temperature rise, and high flow rate. In order to reduce the wind resistance, it is necessary to adopt recti-
fication and drag reduction design for the swing arm or cradle. For the two types of centrifuges that adopt
rotary arm rectification and fairing drag reduction, the aerodynamic characteristics simulation based on
computational fluid dynamics (CFD) is carried out. The flow field characteristics of the internal flow field

of the centrifuge chamber and the wind resistance power of the centrifuge are obtained by optimizing the
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simulation parameters, and the aerodynamic resistance coefficient of the centrifuge fairing is optimized

through the profile design. The results show that when the high-speed centrifuge operates at low pressure,

the friction resistance moment on the lower wall of the chamber is dominant, higher than that on the cir-

cumferential wall. When the basket does not use the fairing, the flow separation occurs at the shoulder of

the windward end face, and the pressure difference resistance is large. After the fairing is adopted, the

separation of the front edge shoulder of the basket is weakened, and the total drag coefficient is greatly re-

duced. The research shows that it is necessary to carry out rectification design for high-speed centrifuge.

Through the shape design of the rotating arm and the design of the fairing, the wind resistance power can

be effectively reduced, and it is more beneficial for controling the room temperature rise of the centrifuge.

Key words:arm centrifuge ; high velocity rotation; air flow field; CFD; fairing
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