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ABSTRACT

In current work, a theoretical analysis of an underfloor
heating system was conducted in the case of using phase change
materials and in the case of not using them. A house with an area of
(100 m?) in Mosul city (Iraq) was taken into consideration, consisting
of a bedroom, living room, hall, and kitchen. The calculations were
performed for the cold months in Mosul (December, January and
February). The aim of this study is to achieve thermal comfort inside
the building, in addition to reducing the need to use an auxiliary
heater.

The simulation and modeling process for the parts of the
system, which consists of the flat-plate solar collector, the storage
tank, the auxiliary heater, and the heating pipes inside the building
was done using the (TRNSYS 18) Program. In order to take advantage
of the ability of phase change materials to store heat, a new type of
phase change materials was programmed (Type 1991).

The mmpact of the total area of the solar collector has been
studied using various values (8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28,
30, 32) square meters, as well as the study of different values for the
size of the underground tank (0.5, 1, 1.5, 2, 2.5) cubic meters, along
with the performance of the underfloor heating system and the rate of
heat added by the auxiliary heater.

The results obtained indicate that the best performance for
the underfloor heating system is achieved when the area of the solar
collector is equal to 32 square meters and the tank size is 2.5 cubic

meters. The corresponding efficiency values for the months of



December, January, and February were 0.882, 0.9, and 0091,
respectively.

By studying the effect of the total area of the solar collector
on the rate of heat added by the auxiliary heater at different tank sizes,
it was found that with an increase in the total area from 8 to 32 square
meters, the rate of heat added by the auxiliary heater decreases by
34%, 39%, and 45% for December, January, and February,
respectively, at a surface area of 32 square meters and a tank size of
2.5 cubic meters.

When studying the effect of the tank size of the underfloor
heating system on its performance, it was found that increasing the
tank size improves the system's performance, reaching its optimal
state with a tank size of 2.5 cubic meters, with efficiency values of
0.882, 0.9, and 0.91 for the three months, respectively.

Additionally, it was found that adding phase-change
materials reduces the use of the auxiliary heater by 21%, 30%, and
25% for December, January, and February, respectively, with a tank
size of 2.5 cubic meters.

At these values for the area and size, it 1s evident that the
temperature inside the building is within the comfort range, and using
phase-change materials improves the system's performance by
increasing the indoor temperature by approximately 3-2 degrees

Celsius.
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