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ABSTRACT: The paper aims to study the influence of turbulence model and rotation domain division on the numerical calcula-
tion of geotechnical centrifuge, and establish a numerical model suitable for the calculation of geotechnical centrifuge. A geo-
technical centrifuge model with measured wind resistance moment is used in this paper. The SRF and the MRF method are used
to model, and the standard k-¢, RNG k-¢ and SST k-Omega turbulence models are selected to simulate operating condition of
geotechnical centrifuge at different speeds. The wind resistance moment, flow field and temperature field distribution of geo-
technical centrifuge are compared after calculation complete. It is found that the wind resistance moment obtained by standard

k-¢ and the SST k-Omega is larger than RNG k-¢ because of former over-prediction of the turbulent viscosity. There is little dif-
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ference of flow field and temperature field obtained by SRF and MRF at low and medium speeds, but the wind resistance mo-

ment obtained by SRF is closer to the experimental value. Finally, a more reliable numerical model was established for the cal-

culation of the geotechnical centrifuge by comparing the experimental results, and the reason of the calculation error caused by

the selection of the turbulence model was analyzed by comparing the flow field distribution, which provided an idea for the nu-

merical simulation of the geotechnical centrifuge.
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Tab.1 Dimensions of each segment of the boom
m

1 2 3 4 5
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Fig.1 The physical computing domain and grid division
of the centrifuge
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Fig.2 Grid division of air domain
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Tab.2 Grid parameters and corresponding wind resistance power
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23 ME&M#IEE (3] fe i 9 T (31.3 rad/s ) MXTHEC T, R

FIH CFX AT EUEIT R . R R
T34 Navier-Stokes (N-S ) J5#&, I [a] 550005 % 1]
R BTk . 45 A S0k - T B DAL BRIz 17 1
O, B E RE T S o 48, TR B 298.15 KO BT ).
R R TADHLBE R 0.2 mm, HL 2 BE 7 22 T HURS 5 K
2mm, 5ICHER[I3]1PRFF—3 . DLE WG IR &
298.15 K ML BN A S ISR E L E R 107
(RMS),, 1L AR BE IR BE R BIRY , T IF 3 M Rk i
BEA I B XAk X AR AH DG ST, FEIREE
BAR LR B AR AN R ZL Y 3 3 () v, JERE R AR Y
PRI E, UL R LA | BhibE RO R &
e

3 E&ER
3.1 HREEGEETE AR

Ak FH i i 4 ( Reynolds Average Navier-
Stokes, RANS) J5 kX #3719 + T B8O MU R 17
BELHAA, i T P BB A 5 vk 0+ O AL
JARH Dy 3 AR DG S8 850 /0 i D 5% 284 o) JXUBHL 1) 2% il
TP 522 M 3 v AN B A o DRL UG, AR S AR ME ke BT
RNG k- BEVRI SST k-o BRI 3 Fofr i FH 119 it A5
AL, ORI SER AR BFSE T AR R TR AL
RH 2] % 1 52 M

T B AL T R, BT 3 SRR N S
JAE ] () EE A BE 77 | Bl gt 2 SO0 T T ) R 4R RE T LA R L
) RE 6T Bifi O 25 AR BEEBE 7 o A T O AL A
0N, IR R S e 22 TR EEAEE REL 7 0 o PR, iR (E T
S4B B RUBH 32 72 A Bl 3 25 A0 B T 1) JEE 42 RHL T
BILZS {000 R XoF B g 2 S R R BEL T o o T U/ NSRRI S
5 235 FRNT L r B R R SRR PEE 5 BH T s ), e SR

M sh2 % & ( Single Moving Reference Frames,
SRF ) Jrikib it . B HLE N2 e ds o B R
31.3rad/s, BIZEAHXTAEPRR T, ARk, LT
¥ T FIN BE 715 B A counter rotating wall, /N TE4
XTAEFR ZR N BE T A

THE P45 XURH T 2 R0 SCHERECHE i X6 L 36 3. H
3 AHEN, 3 P A A 54T 2 i KUBH 1) R 2 RS
WA —E 2, HAARIE k-6 M1 SST k-0 BLALTH
BT AS XUBH T 3= 25 AT 3k 30% LA I, Tiffi ] RNG k-e
PRI B S KB D) R 1R 250 8.0%., i 1 T B0
PLIE B LA 55 40 55 1 37 i) ff AU 7 2 [ A 25 5%, B
A B 45 8 TR RIE S L0 58 2 —3K, K 10%
DAY 1R 22 0] DL FEIH CFD 11345 J n Ewf v

x3 AEmRERITERGRNENESKEERXLE
Tab.3 Comparison of wind drag torque calculated by different
turbulence models with experimental values
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Fig.3 Comparison of wind drag torque at different speeds
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Tab.4 Comparison of wind resistance torque obtained by di-
viding different calculation domains with experimental values

JRUBH % AUBH B %
(22.1 rad/s)/kW R 2/9% (31.3 rad/s)/kW R2£/%
5% CFD % CFD

FEL 16.1 15.4 3.9 39.7 429 8.0
FE2 16.1 15.5 3.5 39.7 437 100
FE3 161 15.6 2.9 39.7 439 106
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