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Study for predictions of turbulent thermal mixing in T-junction channel flow
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In this study, in order to improve a heat transfer turbulence model which is useful for a design of equipment in the engineering,
Reynolds Averaged Numerical Simulation (RANS) of turbulent thermal mixing and heat transfer in T-junction channel flow is
carried out using a two-equation heat transfer model. The base models for improvement are the S—2 model (Nagano and Hattori,
2015) for a velocity field and the AKN model (Abe et al., 1994) for the thermal field. The improved model gives good agreement
with the wall friction coefficient and the reattachment point on the recirculation region, which is difficult to predict using a two-
equation model. As for the thermal field, the mixedness which is inadequately predicted using the zero-equation model for thermal
field is well predicted using new proposed heat transfer two-equation turbulence model. Also, almost turbulent quantites in both
the velocity and thermal fields in T-junction channel flow are properly predicted by the improvement heat transfer model, but the
streamwise turbulent heat flux is not adequately predicted. However, the streamwise turbulent heat flux rarely affects the prediction

of thermal field in T-junction channel flow.
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Tab. 1: Model functions and constants of proposed model for velocity field
fD ft fwl fa
exp [—(n*/3.2)"2] 1+exp [—(n*/5)?] exp [—(n*/Au)>%] 1 —0.3exp |—(R;/6.5)2
R, o o: Cy Ca Cyo ok . Cs A, B,
k/(vé) o/ ft oe/ft 0.09 14 1.9 1.1 1.1 0.3 21 60
Tab. 2: Model functions and constants of proposed model for thermal field
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Fig. 9: Distributions of turbulent energy in T-junction flow
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Tab. 3: Evaluated turbulence models

Model Velocity field Thermal field
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Fig. 11: Distributions of turbulent heat fluxes in T-junction
flow
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