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O ABSTRACT O

This research aims to study the influence of thermal stratification in two different
shapes of storage tank on thermal performance of solar water heating systems, and this has
been done by using simulation program (TRNSYS). Where two solar water heating
systems have been modeled using two vertical storage tanks, one of them had a cylindrical
form (CV), and the other one had a square cross section form (UCS). The study of the
phenomenon of thermal stratification in the two storage tanks of the systems has been done
in identical conditions (hot water load, weather conditions, ...etc). Another study has been
done, it was the effect of some variables on performing this phenomenon, and accordingly
on the thermal performance of the two solar water heating systems which have been
expressed by thermal efficiency and solar cover ratio, and then a comparison between the
two systems has been done.

Results of simulations in this research, which have been done for one year by one
hour as a step time on the two systems, showed that the cylindrical storage tank was little
better in performing the thermal stratification than the square cross section tank for all the
variables studied (difference in solar cover ratio about 0.5%). Also results showed that the
best number of thermal layers within the storage tanks was (n=10), and for a specific size
studied of storage tank (300 lit) the best ratio of height the storage tank to the distinguished
dimension of its section was (H/L=3). However, for the same specific size studied, the best
fixed height of hot water entrance to the first system storage tank (CV) was (0.9 m) and for
the second system (UCS) was (0.7 m). But, using automatically changed height of entrance
was the best for both systems so that the increase in solar cover ratio of the case of fixed
height was about (1%).

Keywords:Thermal Stratification, Solar Water Heating System, Thermal Performance,
Solar Energy, Modeling Study, Simulation Study.
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