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Study on the Heat Transfer Enhancement in a Flat Plate
Solar Collector with Various Ribs
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Abstract: In this paper, heat transfer enhancement in a flat plate solar collector with various ribs were
studied experimentally. Heat transfer enhancement devices such as ribs were inserted in a horizontal duct
which simulated a flat plate solar collector. Heat transfer would be increased by the inserted ribs due to
the secondary flow and the increased heat transfer area. Inserted heat transfer enhancement device models
were square rib, chamfered rib, chamfered rib and groove, and chamfered rib and dimple. In the
experiment, a constant heat flux was applied on the upper wall of the duct, and Reynolds number was in
the range of 2300 to 20000 corresponding to turbulent flow regime. The heat transfer enhancement
devices increased pressure drop as well as heat transfer. Heat transfer enhancement was the highest in
chamfered rib and dimple model, however, pressure drop was the lowest in chamfered rib and groove
model. Considering heat transfer enhancement simultancously with low pressure drop, chamfered rib and

dimple model was the best for wide range of Reynolds numbers.
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(e) Chamfered rib and dimple

Fig. 4 Heat transfer enhancement devices
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Table 1 Nominal geometries

Type Pitch N}lmber of
(mm) | ribs (EA)
(a) Base case - -
(b) Square rib 20 48
(c) Chamfered rib 20 48
(d) Chamfered rib and groove | 20 rib: 48,
groove: 48
(e) Chamfered rib and dimple | 20 diEE)ZIeA:‘SAS
Table 2 Values of parameters
Parameters Values
Relative roughness pitch(p/e) 10
Rib height(e) 2 mm
Rib width(b) 2 mm
Relative roughness height(e/D;) 0.0550
Duct aspect ratio( W/H) 10
Reynolds number 2300-20000
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