%62 %

CORE ] iRz CAAARRERD (Fh3E30) Vol. 62 No.5

2023 4F 9 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Sept. 2023

DOI:10. 13471/j. cnki. acta. snus. 2023D008

FAT I WFERY PTT YRkt it R Provt int B B 40,

Az, BFARY, RERY, KRN, MBI, BRFT!

LoPh K FAVEAMRFIR, )™ & BRI 518107
2. Robotics and Mechatronics, University of Twente, Enschede 7522 NB, the Netherlands

O AEIETE T4 & T (1 Bh P I 1A Rayleigh-Bénard (RB) FAT i EL 4% N [7] 75 785 A st 1) 2 S 0 % ol 1)
TR, WFFEIZ A [ B Phan-Thien-Tanner (PTT) B 7 3 4 3t (& RB XTI M T ShWL LA 2R L, AT
YR FH i R AR 22 R0 22 43 U6 PTT BB S AR 1) RB #OGH IR EAT T BUE R, JF 36T S M pr i i
X LCIBAIE T 2B A 25 ) B L UM 5 Bk B . BB S5 AR WT, AR SCR B 5 i AT R 1 [R) 8T 1R
WAk i) PTT BUZES0PE AR RB A, Db, ARSCIRXHZ IR 8l A R B A S SR 01 B S I sh B G AR T A )
B, MM G5 IS w gk R s g —2.

KEEIR . MW MR BEPAPERIR; Phan-Thien-Tanner#%Y; Rayleigh-Bénard % i
RESES: 0373 XEIRE/G: A XEHS: 2097-0137 (2023) 05-0136 - 09

Numerical simulation of thermal convection of

PTT viscoelastic fluid with discontinuous solution

ZHANG Lan', JIANG Zichao', CHEN Yuhui', ZHANG Yi*, YANG Gengchao', YAO Qinghe'

1. School of Aeronautics and Astronautics ,Sun Yat-sen University ,Shenzhen 518107, China
2. Robotics and Mechatronics, University of Twente, Enschede 7522 NB, the Netherlands

Abstract: The study of the time information and transitional behavior of flow states in the develop-
ment of intermittent solutions in Rayleigh-Bénard (RB) convection of viscoelastic fluids has great sig-
nificance in understanding the flow mechanics of Phan-Thien-Tanner (PTT) viscoelastic fluid RB con-
vection. In this paper, we first use a second-order upwind-type total variation diminishing (TVD)
scheme to numerically simulate PTT viscoelastic fluid RB convection, and demonstrate the conver-
gence and second-order accuracy of the numerical method in spatial discretization based on the compar-
ison between the numerical and analytical solutions. The numerical results indicate that the numerical
method employed in this paper can simulate the evolution of PTT viscoelastic fluid RB thermal convec-
tion with discontinuity initial field, and provide a fundamental explanation for the transient flow phe-
nomena of this flow up to the development of steady periodic solutions, which are consistent with the
flow phenomena developed from the a priori velocity field.
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