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((EJ» Summary

ﬂhe economic and population growth witnessed in Syria has led to an increased demand for various energy \
carriers. Due to the inability of the reserve stock of exhaustible fossil fuel sources to meet this demand, along

with economic and environmental conditions and the rising energy demand, all countries have turned toward
rationalizing energy consumption, preserving the environment, and planning to utilize available renewable and
clean energy technologies. Among these technologies is the use of passive solar heating systems, which are
considered effective in terms of thermal performance for providing part of the required heating inside buildings.
However, they are insufficient to create a relatively stable and comfortable indoor thermal environment.

To improve the thermal performance of these systems and achieve a more stable and comfortable thermal

environment, it was proposed to integrate traditional passive solar systems into a single system called the
Hybrid Solar Heat Collection Facade (HSHCS). This integration aims to benefit from the advantages of both
systems, overcome their drawbacks, and thus create buildings with higher energy efficiency.

To achieve this, the thermal performance of a building in Damascus was modeled and studied before and after
adding traditional passive solar energy systems and the proposed facade system during the winter months
(November to March), using the simulation software TRNSYS and its submodule TRNbuild.

The results showed that traditional solar systems achieved a 46.5% reduction in the energy required for heating
when a direct solar gain window (double-glazed window) was added, and a 68.5% reduction when an indirect
solar gain system (Trombe wall) was added. After incorporating the proposed system, the energy savings
reached 92.3%.

The optimal facade design was determined to consist of 65% Trombe wall and 35% direct solar gain window on
the southern facade. The best thermal storage material was found to be brick with a thickness of 45 cm, and
the optimal air gap thickness was 10 cm.
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