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Numerical study on turbulent heat transfer in H-shaped channel flow
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In this study, a Large Eddy Simulation (LES) of H-type mixing turbulent channel flow has been carried out in order to observe
a turbulent heat transfer phenomena in the complex flow field such an H-type channel, in which both the counter and parallel
flows with heat transfer are applied for the inlet velocity condition. Also, the different thermal conditions are applied at the inlet
of channels to observe the effect of inlet thermal conditions. In the mixing part of the channels, the recirculation region can be
observed in all cases, where the symmetric recirculation regions are yielded in the case of parallel flow, and a recirculation region
with two secondary regions can be observed in the case of counter flow. Thus, it can be seen that the turbulent mixing process and
heat transfer are remarkably affected by these phenomena from LES results. As for the effect of inlet thermal condition, slightly
different distributions of mean temperature by the different inlet thermal conditions are found in the mixing part. Therefore, the
LES presents a turbulent heat transfer phenomena in the complex flow field such an H-type channel in detail.
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Tab. 1: Computational method and conditions

Grid Staggered grid
Coupling algorithm Fractional step method
Spatial scheme 2nd-order central difference
SGS Model | Velocity MTSn model
Thermal 0 eqation model
Domain size | Driver 32D x D x 1.6D
(x xyxz) | Main 5D x 3D x 1.6D
Grid points Driver 64 x 48 x 64
(r xy x z) | Main 320 x 160 x 64
Time Viscous term Crank-Nicolson Method
Advancement | Others Adams-Bashforth Method
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Fig. 1: Flow contignation and domain
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(a) Mean velocity

(b) Reynolds shear stress

Fig. 2: Distributions of Turbulent quantities (Parallel flow)
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(a) Mean velocity

(b) Reynolds shear stress

Fig. 3: Distributions of Turbulent quantities (Counter flow)
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Fig. 4: Streamlines of H-Type channel flows
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(b) Counter flow

Fig. 5: Distributions of Turbulence energy
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(c) Wall-normal turbulent heat ﬂuxexs/ b

Fig. 6: Distribution of turbulent quantities in thermal field
(Parallel flow)
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Fig. 7: Distributions of turbulent quantities in thermal field
(Counter flow)
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