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Abstract: In view of the shortcomings of current industrial numerical simulation calculations for viscoelastic fluids such
as complex calculations and poor convergence, a programming method for numerical calculation of viscoelastic fluids
based on the FLUENT software core solver was proposed on the basis of the secondary development module UDF in the
commercial software FLUENT. The proposed programming idea and methods were universal and can be extended to the
numerical calculation of viscoelastic fluids with different constitutive relations. The feasibility of the programming method
and the reliability of the program through multiple examples were verified, and a numerical calculation method of "
unsteady iteration of steady problems" was proposed to improve the stability and convergence of the numerical calculation
of the viscoelastic flow field. The results show that this method not only has the advantages of convenient and reliable
calculation, but also can realize the numerical simulation research of different types of viscoelastic fluid models. The
selection of appropriate time step and the unsteady iteration for steady problems can effectively accelerate the
convergence speed and enhance the stability of convergence.
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Figure 1  Flow chart of numerical solution

2.1 AR
2.1.1  BRES ] 1 ——Oldroyd S ¥4 #5550 1) 9K 5 Jy
JEER

N T BRUEATFE IS (1) UDF AR IE A 1, PR
FZH DL SCRR [ 20 ] RISCRIRT 16 ] A 2 34 O 1A T 52 915 2l
7 W S A T TR SR BB L o 22 RS o
BorUE I PR oA L3 2 A B E NP 2 Bk D IR
W H =10 mm KON 10 1o J5 AR L H —Fl



(iR - i&it] B HF,F BT UDF ZRARGEIERIEHEHRR <17

REOE A, 75 I AR LIE E B EE U AT « Bl IE o) 75
gy, Hor 3 A BET AR K 1L

w=U,v=0

10
8_
6_
e | L L
S I
2_
or u=0,—=0
1 1 |
0 5 10
x/mm

B2 JUFTAE R AR AR R E
Figure 2 Setting of geometric model, grid
distribution and boundary conditions
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Figure 3 Validation of numerical results
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Figure 4 Validation of numerical results
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Table 2 Calculation results
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L =50 L =200 L =50 L =200 L=10 L =50 L=10 L =50
0.000 01 4.161 0 4.250 6 0.066 3 0.071 0 4.234 8 4.2500 0.071 5 0.071 2
0.000 05 - 4.2507 - 0.071 0 4.234 8 4.250 2 0.0715 0.071 2
0.000 20 - - - - 4.234 8 - 0.071 5 -
0.001 00 - - - - - - - -
4 -Q-EI:-LE viscoelastic materials[ J]. AIChE Journal 1969 ,15(5) ;750 —758.
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