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A numerical model for pressure drop and flow distribution in a solar collector with U-connected absorber pipes
This study presents a numerical model calculating the pressure drop and flow distribution in a solar collector with U-type
harp configuration in isothermal conditions. The flow maldistribution in the absorber pipes, caused by the different
hydraulic resistances, was considered to evaluate the pressure drop across the collector. The model was developed in
Matlab and is based on correlations found in literature for both friction losses and local losses, and was compared in terms
of overall pressure drop against experimental measurements carried out on an Arcon Sunmark HT 35/10 solar collector at
different flow rates and temperatures for water and water/propylene glycol mixture. For collector pressure drops higher
than 1.4 kPa, the relative difference between the model and measurements was within 5% for water and 7% for
water/propylene glycol mixture. For lower pressure drops the relative difference increased, but remained within the
accuracy of the differential pressure sensor. The flow distribution was mainly affected by the flow regime in the manifolds.
Turbulent regime throughout the manifolds entailed a more uniform distribution across the absorber pipes compared to
laminar regime. The comparison between calculated flow distributions and results from previous literature showed a good
agreement. (c) 2016 Elsevier Ltd. All rights reserved.
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