KM (A REL2E) 558 % el 20224F 11 A

Acta Scientiarum Naturalium Universitatis Pekinensis, Vol. 58, No. 6 (Nov. 2022)

doi: 10.13209/j.0479-8023.2022.039

i 0 VA SRR P A PR 57
XA Eaem? ! AF

1. P2 Kb TR SHE R, P 710049; 2. ZREH AR E ALK E, PRSI ANRS
KREHL, 4 621000; + HAEVEE, E-mail: 1201214314@pku.edu.cn

> 11,2
FA5dE

WE NEIE RS T IR S MUK AR 4 U S RS 5 07 R, R SR BUNORLS #5150 R I A2 R R 4
5 R O7 BAE FE o A s el T, SR BRSO -5 5 AR A 0T I A PR B 1 Y, B4 U AR T e e
TAE AL BRSNS G PTG T2 V2 20 o R BAVAR S ORE . 308 0o 255 0% 2 i o 45 A 280 X 15 DR 2l 2 Y
S, R BRBRRR i S ORISR PE S R R A, AT ke A AURE ) A o ke

KB NIRRT A SR R X A S AR A UK 4 A% S8

Theoretical Analysis on the High Enthalpy Radiation Particle
Laden Compressible Flow

LI Tingting'?, LIU Pengxin®, YUAN Xianxu®, ZHOU Qiang', LI Qing*'

1. School of Chemical Engineering and Technology, Xi’an Jiaotong University, Xi’an 710049; 2. State Key Laboratory
of Aerodynamics, China Aerodynamics Research and Development Center, Mianyang 621000;
1 Corresponding author, E-mail: 1201214314@pku.edu.cn

Abstract The theoretical equations of particle laden compressible flow by taking into account of heat radiation
and convection were derived. It is found that, the heat exchange between dispersed phase and carried fluid phase is
proportional to square of Mach number. In extreme high temperature environment, the convective heat transfer
between two phases is one way, which means that the isothermal particle transfers the heat into the fluid, but the
fluid can not cool down the radiation-heated particle via convection. In addition, the effect of shrinking core on the
particle dynamics was investigated. The shrinking core effect modifies the Stokes number of particle, therefore the

time evolution of unsteady velocity of particle from rest to terminal state in a uniform flow was altered.

Key words radiation heated particle; thermal radiation response coefficient; thermal convection response

coefficient; effect of shrinking core
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Fig. 1 Illustration of radiation- heated particle-laden fluidized
bed in particle-received solar energy device
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Fig. 2 Schematic of thermal dynamics of radiation
heated particle in fluid flow
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Fig. 3 Schematic of thermal energy transfer pathway
of radiation heated particle in fluid
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Fig. 4 Influence of the ratio of thermal radiation response coefficient to thermal convection response

coefficient of particles on heat transfer modes
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