Fa6E FHSM
2024 4 5H

= =+ I

Chinese Journal of Geotechnical Engineering

E I

Vol.46 No.5
May 2024

DOI: 10.11779/CJGE20230116

FO&H FEEE O E RS R R 5

o &', BRak?, BEr, 258, £ m!, OB, FuEl?
(1. W E TR E TS AR TREFT T, DI 48P0 621999; 2. TREM BS54/t dHREI U4 F A sesh = 1)1 4580 621999)

. APREONWLET D&M T HLE RRSSRE LT O M IhZ 5, B+ CFD GRS/ 5
EESL T RO FIA TR, LS TF CRRES AT 7RI, 0BG TR B B AR R S 52 s L URAE
FEE B O BT R T RIS, IR T LR PR BORGE A (R oy A, BB B O AR A, JERTEE T
Bt 7 5 5 T I ABR D 3 72 7. WAL R BIE R RS BOR T T BB oML eI, filRhE XA B R
THLE @RI, FEREARE OB AT AR I3 X i ik b M yn S5 AT B0 vl G A AP D)3 R 1 R
i N TR T B AERTE D AT S E R, AT e R O SR R S
KEEE: FFONLE; Widss KEEThER; Sl W5k

hE DS TU432 HEMARIRES: A XE4RS: 1000-4548(2024)05-1112-07

fEEB-N: B F1988— ), B, fli1, FIBFRR, FENERBIREARIG S & RARsh % B0 77 TAE.
E-mail: 413yangx@caep.cn.

Simulations and tests on characteristics of flow field of high-speed
centrifuge chamber with inlet and outlet
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Abstract: To investigate the characteristics of flow field in centrifuge chamber with opening and the effect of opening on wind
resistance power, firstly, based on the computational fluid dynamics method, the model for the flow field of a centrifuge
chamber is established, and the opening state of the chamber is simulated. Secondly, the tests on the flow field are carried out
on a high-speed centrifuge, and the spatial distribution of the pressure and wind speed in the centrifuge room, as well as the
change rules with the centrifuge speed, is obtained. The difference of the wind resistance power between the disc rotor and the
rotor arm is compared. The results show that the sliding grid technology can be used to calculate the rotating flow field in the
centrifuge chamber and the inclined vent is more conducive to the ventilation and heat transfer of the chamber, and reduces the
wind resistance power of the centrifuge operation. The rectification of pits on rotating parts can effectively reduce the wind
resistance power. The differential pressure resistance of the disc rotor is far less than that of the rotary arm rotor. The heat
transfer efficiency of the machine room can be improved by reasonably designing the vent, and the research can provide
reference for the design of the machine room and temperature control of the high-speed centrifuge.
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Fig. 1 CAD model for centrifuge chamber with inlet and outlet
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Fig. 2 CFD model for geotechnical centrifuge chamber with

inlet and outlet
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Fig. 3 Contours of pressure and velocity amplitude along square

cross-section of centrifuge chamber with inlet and outlet
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Fig. 4 Contours of pressure and velocity near vertical outlet of

centrifuge chamber
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Table 1 Comparison of wind fluxes at outlet under differential

pressure and velocity of wind
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Fig. 5 Contours of pressure and velocity near slope outlet of

centrifuge chamber
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Table 2 Comparison of wind fluxes at outlet between vertical and

slope wind outlet tunnels
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Fig. 6 Test model for air flow of high-velocity centrifuge chamber
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Fig. 8 Velocities of wind at different measuring points with g value
of centrifuge
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Table 3 Wind resistance powers and velocities at different

measuring points with g value of centrifuge
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Fig. 9 Variation of static pressure along radius direction at

measuring point No. 3 in the centrifuge chamber
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Fig. 10 Comparison of wind resistances between close and open
hallow spaces on centrifuge arm
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Table 4 Wind resistance power and velocities at different
measuring points with g value of the close hallow

space on centrifuge arm

e R (s 1)
EB KW THET W2 WA3 WA4 JES
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100g 1.45 4.6 8.2 7.5 8.90 8.6
150g 2.45 7.2 13.1 12.3 13.65 13.5

200g 4.02 10.3 18.1 17.9 18.50 18.2
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