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d The counter rotating vortices induced
TKE [m?/s?] G0 05 10 15 20 by DWVGs pair can provide the
‘ transverse reverse driving force to
reduce the thickness of the boundary
layer which helps to enhance the local
heat transfer. The transverse vortices
caused by ribs can enhance the heat
transfer downstream of the ribs.

d The combination of DWVGs and ribs
can effectively enhance the heat transfer
by Intensifying the turbulence because
the driving force changes direction of

Fig. 5. Velocity-colored streamline at 0.05 mm away from the absorber the back flow induced by the ribs.
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Fig. 1. Schematic of a solar air heater.

PhyS|Ca| mOdels plate, wall shear on the absorber plate between first three ribs and  The shape of ribs has a great impact on
vortices evolution based on the Q-criterion in Case 5 the flow and heat transfer of the
- - absorber plate In the solar air heater.
The solar air heater Is a rectangular Fig. 6 shows the Nusselt number on the absorber plate for the AMon tf?e studied cases. the 60° V.
duct, which iIncludes absorber plate - 0 - : - - J ’
) | different cases. The 60° continuous V-shaped ribs provide the highest shaned ribs combined with the DWVGs
Insulation plate and sidewalls. Fig. 2 shows i Wt _ - AP . .
_ : _ _ heat transfer coefficient due to the mixing effect of V-shaped ribs and sair provide the hiahest heat transfer
a schematic of the heating air channel with DWVGs. ; P " J .
DWVGs pair and the V-shaped truncated | pertormance W'.t certain Pressure
fibs. — - penalty. The maximum augmentation of

the heat transfer 1s achieved as 39.4%
compared to the Baseline.
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Fig. 3. Schematic of considered cases
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