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)% - Problam statement

~Urbanization, increase the world’s population lives in cities, cities

are warmer than rural areas (UHI), as a result of gradual surface
modifications that include replacing the natural vegetation with
buildings and roads

- Objectives

e 1. Overcome the current environmental problems
generally, and urban heat island especially.

2. Reduce the energy needed to provide thermal comfort
(indoor).







Thebasic hypothesis:

The basic hypothesis is that urban, in both ambient air

temperatures and energy needed can be significantly lowered

by controlling;

~ Controlling the interior/exterior surface temperatures through

using a good insulator material,

~ Enhancing the solar reflectivity of exterior surfaces, and

provide a protection from a direct solar radation

~ Finally a good distribution of trees and green areas.
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Microclimate.

B To achieve the objective of this research, | will make simulation
by using urban microclimate simulation software SOLENE-
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Thermal Radiative Simulation
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Thermal Radiative Simulation of Buildings and Coupling with Code_Saturne
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There are two possibilities:

First possibility, materials lead to reduce the external surfaces’
temperature but adversely affected the indoor surfaces’
temperature and thermal comfort such as heavy weight
concrete block materials. So we need to find some ways to
maintain thermal comfort inside building spaces, e.g. air
conditioning.

Second possibility, materials lead to reduce the internal
surfaces’ temperature and finally maintain indoor thermal
comfort such as a pumice block. So we need to find some
methods to reduce the external surfaces’ temperature such as
using double wall, green wall and roof, shade and shadow and
high value of albedo.

This study will adopt the second alternative and selected
pumice block as best materials,




Optimum wall design
and material selection
in terms of thermal
behavior which decided

from simulation step A

e
Roads and pavements,
‘Walls , Roof, Urban
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“ase one: albedo value for urban components as a following: Case two: albedao value for urban components as a following:

Components

Albedo value Components Alhedo value Components Albedo value

North elevation
South elevation

East elevation

North efevation

South elevarion

Components | Albedo value
Reads 0.8
Favements and 0.8

urban spaces

East elevation

West elevation

‘ase three: a

West elevation
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0 vaTuE Tor TThar G omponents as a following: Case four: albedo value for urban components as a following:

Rools
Creen area

Components

Albedo value

Albedo value Components Alhedo value

North elevation
South elevation

East elevation

North elevation

Sauth clevation

_Eést elevation

Components Albedo value
Roads 0.8
Pavements and 0.8

urban spaces
Roaofs 0.8

Wesr elevation

West elevation

C'reen arca 0.28
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“ase five: albedo value for urban components as a following:

Components Albedo value Components Albedo value
North elevation 0.3 Roads 0.8
South elevation 0.60 Pavements and | 0.8
urban spaces
East elevation 0.60 Roofs 0.8
West elevation - 0.80 Green area 0.28
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w=u Foundation under the ground level
w=u Foundation above the ground level
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Thank you for your
' attention




