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Abstract: The non-Fourier heat transfer characteristics of couple stress fluid in a microchannel were investiga-
ted, and effects of the couple stress parameters, the Hartmann number, the Joule heating effect and the 2-
phase lag time parameters on the temperature distributions and heat transfer characteristics of the fluid were
analyzed through establishment of the relevant governing equations combined with the non-Fourier heat transfer
model. The results show that, the above parameters significantly influence the fluidity and heat diffusion char-
acteristics of the couple stress fluid. The increase of the couple stress parameter aggravates the temperature gra-
dient; the Hartmann number enhances the magnetic field confinement and inhibits the heat conduction; the
Joule heating effect promotes the temperature gradient and highlights the non-Fourier effect; and the change of
the biphasic hysteresis time parameter has a significant modulation effect on the temperature peak and the re-

sponse speed.
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Fig. 1 Schematic diagram of the parallel plate microchannels
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Fig. 9 Dimensionless temperature distributions for differenth* (K =20,Ha =1,y =5, Pr =100, Br = 0.000 1)
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Fig. 10 Dimensionless temperature distributions for different Br (K = 20, Ha = 1,y =5,
Pr=30,J=1, Tq* =05,7" =0.5)
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Fig. 11  Comparison of dimensionless temperatures under different combinations of Br and Pr numbers
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