Cairo University

THERMAL PERFORMANCE OF NANOMATERIALS OF

A MEDIUM SIZE OFFICE BUILDING ENVELOPE
WITH A SPECIAL REFERENCE TO HOT ARID CLIMATIC ZONE OF
EGYPT

By

Nouran Ashraf Ali

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
in
Architectural Engineering

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2019



THERMAL PERFORMANCE OF NANOMATERIALS OF

A MEDIUM SIZE OFFICE BUILDING ENVELOPE
WITH A SPECIAL REFERENCE TO HOT ARID CLIMATIC ZONE OF
EGYPT

By
Nouran Ashraf Ali

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
in
Architectural Engineering

Under the Supervision of

Prof. Dr. Ahmed Reda Abdin Prof. Dr. Samir Sadek Hosny
Professor of Architecture and Professor of Architecture
Environmental Design Department of Architecture
Architectural Engineering Department Faculty of Engineering, Ain Shams
Faculty of Engineering, Cairo University University

Head, Department of Architectural
Engineering, FUE, Future University in

Egypt

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2019



THERMAL PERFORMANCE OF NANOMATERIALS OF

A MEDIUM SIZE OFFICE BUILDING ENVELOPE
WITH A SPECIAL REFERENCE TO HOT ARID CLIMATIC ZONE OF
EGYPT

By
Nouran Ashraf Ali

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
in
Architectural Engineering

Approved by the
Examining Committee

Prof. Dr. Ahmed Reda Abdin (Thesis Main Advisor)
Professor of Architecture and Environmental Control Department of Architecture,
Faculty of Engineering, Cairo University

Prof. Dr. Samir Sadek Hosny (Advisor)
Professor of Architecture, Department of Architecture, Faculty of Engineering, Ain
Shams University. Head, Department of Architectural Engineering, FUE, Future
University in Egypt.

Prof. Dr. Ahmed Ahmed Fekry (Internal Examiner)
Professor of Architecture and Environmental Control Department of Architecture,
Faculty of Engineering, Cairo University

Prof. Dr. Morad Abd-Elkader Abd-EImohsen  (External Examiner)
Professor of Architecture and Environmental Control Department of Architecture,
Faculty of Engineering, Ain Shams University

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2019



Date of Birth :
Nationality :
E-mail :
Phone. :
Address :

Registration Date :

Awarding Date :
Degree :
Department :

Supervisors :

Examiners :

Title of Thesis:

9 /12 /1991

Egyptian

Nouranashraf80@yahoo.com

01006514996

19 El-Khamsaeen St. sector 13, Zahraa El
Maadi, Cairo, Egypt.

1/10 /2014
/ 12019

Master of Science

Architectural Engineering.

Prof. Dr. Ahmed Reda Abdin
Prof. Dr. Samir Sadek Hosny

(Thesis main Advisor)
(Advisor)

Prof. Dr. Morad Abd-Elkader Abd-Elmohsen

(Ain Shams University)  (External examiner)

Prof. Dr. Ahmed Ahmed Fekry (Internal examiner)
Prof. Dr. Ahmed Reda Abdeen (Thesis main Advisor)
Prof. Dr. Samir Sadek Hosny (Advisor)

THERMAL PERFORMANCE OF NANOMATERIALS OF A MEDIUM

SIZE OFFICE BUILDING ENVELOPE

WITH A SPECIAL REFERENCE TO HOT ARID CLIMATIC ZONE OF EGYPT

Key Words:

Office Buildings-Building envelope- Energy consumption-Nano technology-
Nano insulation materials.

Summary:

According to the increase in energy consumption in Egypt, the building materials

play a huge role to increase the energy efficiency of the building and reduce energy
consumption. The use of nanotechnology in architecture gives us a huge step towards a
better built environment, the integration of nanomaterials with building envelope can
improve building thermal performance in hot arid climates of Egypt. This research
represents a comparison between the energy consumption and thermal performance of
Nano and traditional materials, finally the research represents the recommendations and

results to understand the possibility of using nanotechnology in buildings.
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