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The optimal treatment strategy of interior
environment to provide environmentally friendly

accommodation for students at the University of Mosul

Abstract:

Accommodation buildings in Universities is an essential building
within educational institutions, which provides a living place for students
during their study period at the university. These buildings have a direct
impact on the living and scientific level of students. The increasing of
environmental pollution and the effects of climate change and energy
consumption, demand the architects to provide a suitable environment for
students. The literature highlighted that half of the energy consumption is
inside the buildings, which design buildings considering the case of energy
saving and reducing pollution by using clean energy resources to
rationalise the cooling and lighting cost. Recently, moving towards
sustainable architecture i1s a reaction to that, which is one of Green
architecture and Eco-friendly architectural applications. The main
principles of these applications are energy conservation and preservation of
natural resources to achieve the quality of the interior environment,
depending on the design process.

The recent need and tendency for renewable energies in university
buildings as the most energy consumed inside the accommodation
buildings even outside official working hours. Moreover, the current design
of these buildings does not consider energy-saving considerations due to
the complexity of environmental control calculations and the study of
climate treatments in the design stage. This made the university hostel not
achieve thermal comfort for users. The research problem represented in the
need for a strategy and design policy for environmental treatments added to
the university hostel in the University of Mosul main campus to provide
environmentally and human-friendly buildings.

The study aims to determine strategies to achieve thermal comfort
and reduce energy consumption to achieve the study objective which is:
finding a clear mechanism for the rehabilitation of the current university



accommodation buildings to ensure energy saving and achieve thermal
comfort for users by identifying appropriate design methods and
technologies.

Grasshopper simulation program employed to evaluate the existing
hostel-building complex at the University of Mosul selected within the
main campus. Simulation for each strategy of passive and active design to
reduce energy consumption through software extensions in Rhino's
software are DesignBuilder. The result shows that the combination of the
passive and active systems is the best strategy, which used the triple
treatments (green wall, movable facades and wind towers). These triple
treatments reduced the annual energy expenditure by up to 38.82%, which
1s related to its ability to natural ventilation and temperature equalization of
the interior spaces and ability to reduce heat, as the direct heat gain through
the windows was reduced by 38.33%, and the cooling loads were reduced
by 60.22%. The study concludes the importance of employing optimal
strategies in the existing university accommodation buildings to reduce
energy consumption and achieve the quality of the interior environment.
The study recommends the application of the individual strategy ¢ movable
facade’ in the case of limited financial allocation in the university.
However, the case of open financial allocation is not specified because this
strategy is somewhat costly, but its results are appropriate and appropriate
to achieve environmentally and human-friendly buildings.



