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Introduction:
ó In this century, the world saw the biggest increase in its

population in human history and thus increased the use
of the land and shrinking green areas, as a result our city
is warmer climates in urban areas, as compared to rural
areas.This phenomenon is known as Urban Heat
Island (UHI).

ó One of the main reasons of this UHI is building and
urban soil materials. There are many attempts to avoid
UHI through using a new type of materials such as using
materials with high solar reflectance and far-infrared
thermal emissivity or “Cool Materials“.



objective :
ó The main objective of my study is to identify the effect

of construction materials on UHI and energy
consumption

ó This study is conducted to evaluate the ability of
different kinds of new construction materials which
produce in France to avoid UHI and achieved energy
consumption on residential complexes in Nineveh city –
Iraq, which will be constructed in many cities in Iraq.



ó This study will conducted the construction
materials which produce in Calcia company,

ó Calcia products can meet all the construction market
requirements, it is the world’s fifth largest cement
producer.



Research questions :
ó This study offered three important questions that

related with the selected case study:

ó 1. What are the types of the conventional construction
materials that used for buildings and urban spaces and
its impact on the urban heat island and energy
consumption?

ó 2. What are the new types of construction materials
that should be used in order to avoid or reduce the
urban heat island and energy consumption? ;

ó 3. Do the building form, or the method to buildings
grouped have an impact on the urban heat island?

ó



ó To answer these questions and to achieve the objectives,
simulations will be carried out by using solene-
microclimate and analyses all the results.

ó This protocol developed by special researchers and
professors in CERMA laboratory - ensa Nantes.



ó In order to achieve the simulation , this study will
consider :
ó 1 – The thermal model, to calculate :
ó 1.1. Surfaces temperature
ó 1.2. Energy conception

ó 2 – The Aerodynamics model, to calculate :
ó 2.1. Air temperature



ó The simulations will consider the building and urban
spaces with four stages :

ó - the actual materials;

ó - novel type of materials produced in France (especially
the products of Calcia Company);

ó - novel type of materials used on the walls changed
from vertical walls to slanted walls;

ó - novel type of materials changing the type of insulation
and its location, inside or outside the walls.



ó 2. Review of range of researches and studies that 
relating to subject

ó Study of LAURENT – MALYS in 2012 – Ph.D. thesis
ó vegetation envelopes : 
ó Energy consumption
ó Indoor thermal comfort

ó Study of KHALED – ATHAMENA in 2012 – Ph.D. thesis
ó urban morphology :
ó Outdoor thermal comfort

ó Study of Maxime – DOYA  in 2010 – Ph.D. thesis
ó cool-colored coatings (Analysis of façade radiative 

properties ):
ó building energy efficiency in a dense urban environment

ó Study of Julien - BOUYER in 2009 – Ph.D. thesis
ó Urban with vegetation and without vegetation :
ó Energy consumption in buildings



ó Study of Robitu in 2005 – Ph.D. thesis
ó Tree and water:
ó Outdoor thermal comfort

ó Study of Vinet in 2000 – Ph.D. thesis
ó the water and vegetation :
ó Outdoor thermal comfort



ó The orientation of this research will be to study the

impact of construction materials on the urban heat

island phenomena and also energy consumption on the

level of urban form in one of residential distract in

Iraq (Researcher country).

Research case study :



ó The researcher visit the Ministry of Housing in Iraq to
discuss about which distract suitable of this study and as
a result, there are three projects as a following

ó 1. Al Hadba Residential Complex 
Completed project (figure 1)

ó 2.  University Residential Complex – Mosul University
Project under construction (figure 2)

ó 3. Sinjar Residential Complex 
Proposal (figure 3)



ó 1. (figure 1)
ó Al Hadba Residential Complex 



ó 2. (figure 2)
ó University Residential Complex – Mosul University



ó 3. (figure 3)
ó Sinjar Residential Complex 



óBecause of the natural of the research this
study will select

ó Al Hadba Residential Complex

ówhere the construction of this project
has been completed, and used by
occupants .



ó 4. Identify the construction materials used for
ó Al-Hadba Residential Complex

ó The researcher identified the types of construction
materials for this project in two direction:
ó Actual materials,
ó alternative materials that used in Iraq, and
ó finally alternative materials that produce and

manufactured in Europe generally and France specially.



ó 5. Identify and study the Alternative
materials available in France

ó I collected all the information that related with

construction materials, which produce in France

and I concentrated to the products of Calica



ó 6. Simulation process
ó 6.1. Create the geometry with Salome and Gmsh, as a figure 

below 



ó 6.2. Created all the necessary files for a simulation like
materials file, family file, and weather file.

ó 6.3. Completion the simulation by using Solem-Microclimate 

ó I completed the simulation for a part of buildings group
where the simulation achieved for June and during 6
hours from 12:00 to 17:00, as the figures below :
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The result simulation for surface temperature for 
component of urban form at 15:00 h as a following
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ó Create the geometry:
ó I create my geometry by using Autocad and 

Salome, as a fallowing :
ó 1. Autocad : completed the 3D geometry 
ó 2. Export the file as .igs file 
ó 3. Salome: import the .igs file , Reconstruct the 

geometry and finally change the geometry to 
mesh .
ó 4. Export the file as .med file 





Thank you for attention 


