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Abstract

In this paper, the flow and heat transfer of Oldroyd-B fluid with variable constitutive parameters on
a nonlinear tensile plate are numerically simulated. The modified Oldroyd-B fluid constitutive
equation was established by introducing the change of viscosity coefficient with temperature index.
On this basis, the continuity equation, momentum equation, and energy equation are established.

WES|F: T4, Oldroyd-B JiARLE R HAR K Boussinesq VLW BI]. WARS) 115, 2026, 14(2): 118-127.
DOI: 10.12677/ijfd.2026.142011


https://www.hanspub.org/journal/ijfd
https://doi.org/10.12677/ijfd.2026.142011
https://doi.org/10.12677/ijfd.2026.142011
https://www.hanspub.org/
https://orcid.org/0009-0003-9293-8054
https://orcid.org/0009-0003-9293-8054

B ES

The finite difference method is used to discretize the dimensionless control equation, and the con-
vergence and accuracy of the numerical method are verified. The effects of different Reynolds num-
bers, Prandtl numbers, and other key parameters on the velocity field, temperature field, and shear
stress distribution are analyzed. The results show that the temperature-dependent variable viscos-
ity model can effectively reduce the viscous shear stress loss in the fluid. This study provides a the-
oretical basis for understanding the flow and heat transfer mechanism of non-Newtonian fluid with
variable physical properties under the condition of a stretched plate, and also provides numerical
support for the optimization design of related industrial processes.
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Figure 1. Schematic diagram of the physical model
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Figure 2. Comparison between numerical solution and exact solution (y = 1.5)
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Figure 3. Effect of Reynolds number on velocity distribution (Re = 70, 100, 200, 400)
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Figure 4. Effects of Prandtl number on temperature (Pr = 10, 15, 20, 25)
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Figure 5. Effects of Reynolds number on shear stress distribution (Re = 70, 80, 90, 100)
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