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Assumptions made in the study of Unglazed Transpired Solar Collectors
Leon and Kumar [1] assume the perforated absorber and back plate temperatures to be uniform throughout their respective surfaces. In their model, an air gap separates the absorber sheet from the back plate (also known as plenum). They further explain that the metal absorbers are mostly isothermal from hole-to-hole while non-metal absorbers show some non-isothermality. However, studies by Gawlik et al. [2] conclude that the effect of material conductivity on the thermal performance of transpired collectors is small. In their study the thermal performance of a collector was degraded only after they modeled the plates with unrealistically low conductivity. 
Leon and Kumar [1] assume airflow through the perforations to be homogeneous. But Gunnewiek et al. [3] characterize the airflow to be a superposition of two flows: a buoyant flow driven by the temperature differences developed by the absorbed solar energy, and a forced flow developed by the fan. The study done by Gunnewiek et al. [3] showed that  the buoyant flow, acting on its own, would be in at the bottom of the collector and out at the top while the forced flow, acting on its own, would produce less flow at the bottom and more at the top. So homogeneity of airflow is dependent on whether the buoyant flow or the forced flow dominates. In addition, the study done by Dymond and Kutscher [4] showed that the face velocity is large immediately in front of the exit where the air flows directly into the interior of the building. At locations away from the exit, the air needs to travel inside the plenum experiencing three pressure drops: acceleration, friction, and buoyancy. As a result, the study concludes, the pressure drops across the absorber, and therefore the face velocity decreases dramatically the further away it is from the exit. Flow reversal is a phenomenon when airflow at the top of the absorber is out of the collector rather than into it. Leon and Kumar [1] assume the flow reversal through the absorber to be negligible.  

Dymond and Kutscher [4] assume that once the air is inside the plenum, there is no radiative or conductive heat transfer to the air from the wall behind the plenum or the back side of the absorber. They further assume the building wall to be insulated, and therefore consider the heat transfer to the air stream to be negligible. Leon and Kumar [1] neglect the losses along the plenum edge as the losses are generally considered not significant in large area collectors. They also assume the convection losses from the absorber plate to the ambient air to be negligible.  Van Decker et al. [5] assume the plate to be isothermal. They also assume the convective losses to be negligible. Although the assumption that the convective losses are low compared to solar energy collected seems to dominate the literature, Maurer [6] mentions that assumption may not be valid. However Kutscher [7] states that in large area collectors, a minimum pressure drop of 25 Pa can reduce absorber convection losses to insignificant levels.
Dymond and Kutscher [4] mention that TASCflow CFD code assumes a constant velocity across the top of the wall such that, in the absence of wind, all flow in the plenum is vertically upward only. The model further assumes that the ratio of the local radiative heat loss coefficient to the local heat exchange effectiveness is everywhere constant. Maurer [6] mentions that a major assumption in the TRNSYS model is that the building remains at a constant temperature or has negligent capacitance. 
Leon and Kumar [1] assume triangular pitch for the absorber perforations. Maurer [6] assumes the ground temperature to be equal to the ambient temperature. Contrary to previous models, Fleck el at. [8] deduce that the efficiency of unglazed transpired solar collector decreases monotonically with increasing turbulence intensities. They also add that the peak efficiencies do not occur at the lowest wind speed. 
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