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Combined Radiation-Forced Convection in a Circular Tube Flow
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Abstract

Combined radiative-convective heat transfer in a hot gas tube flow has been investigated

numerically and experimentally. In the numerical analysis, a standard k-& model is used for the
evaluation of turbulent shear stresses and spherical harmonics method with the Weighted Sum of
Gray Gases Model for the solution of radiative transfer equation. In the experimental study

measured are the velocity and temperature of the hot gas flow generated by the propane gas

combustion, and tude wall heat flux distribution. Numerical results are compared with experimen-

tal ones and it is confirmed that P-3 provides quite reliable results in the analysis of the combined

radiation-convection system.
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Table 1 Coefficients in .-& model

0|24

Symbol | Value | Basis for determination
Ca 0.09 | Equilibrium shear layer
Ce, 1.44 | Boundary layer
Ces 1.92 | Homogeneous flow
O 1.0 | Computer optimization
O 1.3 | Computer optimization
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Table 2 Polynomial coefficients
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Table 3 nusselt number along the axial direction
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