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Fig.1 A two—dimensional of a solar air heater with the right—

angle hexagonal artificial roughness
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Fig.3 Validation of the turbulence model
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BWEY,E AT CFD W) AL A NAHATHAEFTF KB E AR & 0 HAAELI

Numerical simulation of a right—angle hexagonal artificial
roughness solar air collector based on CFD

Guo Xueyan, Xia Peng, Xie Shaozhang, Xu Shicheng
(Northeast Forestry University, Harbin 150040, China)

Abstract: The heat transfer efficiency of the solar air collector with smooth heat absorption plate
is very low. Using artificial roughness on the absorption plate can interrupt the boundary layer and
improve the heat transfer efficiency of the system. The improvement is made based on the
rectangular artificial roughness, and a two—dimensional simulation of the solar air collector with
the right—angle hexagonal artificial roughness is performed using ANSYS FLUENT. The influence
of artificial roughness spacing on heat transfer efficiency and flow characteristics in the specific
Reynolds number range is discussed, and the thermo—hydraulic performance is evaluated under
different working conditions. The governing equations are solved using the finite volume method
and the transport equations of the turbulent kinetic energy and the turbulent dissipation rate are
solved using the RNG k-¢& turbulence model. The result show that the heat transfer characteristic
of the system is significantly improved by the addition of the right —angle hexagonal artificial
roughness compared to the smooth plate. The right—angle hexagonal artificial roughness with p =
10mm had the maximum THPP of 1.76 at Re=4 000, which is 1.6 times the artificial roughness of
the rectangle under the same geometric parameters.

Keywords: solar air heater; CFD; right —angle hexagonal artificial roughness; heat transfer

performance
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