g44% 1T 2 " + T B ¥ W) Vol. 44 Supp.2
202246 12 A

Chinese Journal of Geotechnical Engineering Dec. 2022

DOI: 10.11779/CJGE2022S2018

T TRABBE DR EZEREEIEFIERR

BRaANY, RORS, BEMRT, £ RV, AR, oo, AERTS
(1. o TR B0 O TREOIEAT, DI SRR 621990, 2. TREAHEHS & onb s I 4 9%, DU 40 621999

3. MRUKRIRIFI b A - TR AT, L7 FR 210024)

o E. X TREEE RS TR 2 S E B iR A B A O . i EE ST R E - AR R e A, R
T Rayleigh-Benard XH A5 AU F1 CFD #UEA B VAR ST TR H IR, AIRIZE R ANFIE )i Bt kL
JE P EREE S A R, R T B E SRR G AR IR A R R R R . 45 R AR AR A SR
Wl R AR IRES EEAOG AR OS8R, S 2 REOI BT M PR TEAL AR B, &
JEIH S BRI R FEAFNRIBURA T, MHEEE I EEE R, SRR 1C. BFika 7B E g
EHSTRIEm, B E S N RSN R G HREE R, BE RS A,

KR KE; HHEHJ); Rayleigh-Benard Xii; R

FESES: TUL4S XHRFRIRAD: A XEHS: 1000 - 4548(2022)S2 - 0083 - 04
E&Z® . MRak986— ), J, L, RO R, FEINFEE RGN % KRERE /)% 0 5. E-mail:

404567617@qq.com,

Temperature transfer characteristics of clearance space in hypergravity
field of geotechnical model box

CHEN Hong-yong" 2, ZHANG Chen’, LI Qi-sheng', WANG Dong" 2, SHEN Zhan-peng':2, FANG Ye' 2, HE Qin-shu':?
(1. Institute of Systems Engineering, Chinese Academy of Engineering Physics, Mianyang 621999, China; 2. Sichuan Key Laboratory of

Impact and Vibration of Engineering Materials and Structures, Mianyang 621999, China; 3. Geotechnical Engineering Department.

Nanjing Hydraulic Research Institute, Nanjing 210024, China)

Abstract: To study the temperature transfer laws of the air clearance space of the geotechnical model box in the hyper gravity
field for design of the hyper gravity test platform tests in cold regions, the convection heat transfer model for clearance soil is
established. Based on the Rayleigh-Benard convection model and the CFD numerical simulation, the effects of different
clearance thicknesses and hypergravity acceleration on the temperature distribution on the soil surface and inside the clearance
in the hypergravity environment are studied, and the phenomenon of the cause and development of the vortex ring in the
convection heat transfer process is explained. The results show that the stable distribution of the vortex ring is directly related to
the flow velocity, pressure, heat transfer coefficient of interface and temperature. The Nusselt number decreases with time

under different clearances and overloads. In the start-up stage of the flow field, the Nusselt number changes greatly. In different

gap states, the interfacial convective heat transfer decreases with the increase of the hypergravity acceleration. The influences of
the hypergravity on the thermal convection in the slit are obtained, which can be used for the experimental design in the

hypergravity field to consider the comprehensive influences of the slit scale and the hypergravity acceleration.
Key words: soil; hypergravity; Rayleigh-Benard convection; vortex ring
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Fig. 2 Variation of temperature at interface with time under

different Ng and clearances
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