
 

 

  

OPTIMUM TILT ANGLE FOR SOLAR COLLECTORS USED 
IN NEW CAIRO  

 

 

 

 

 

 
By 

Mohamed Ahmed Sarwat Hafez 

 

A thesis submitted to the 
Faculty of Engineering, Cairo University 

In Partial Fulfillment of the 
Requirements for the Degree of 

MASTER OF SCIENCE 
In 

Electrical Power and Machines Engineering 

 

 

 

 

 

 

 

 

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 
GIZA, EGYPT 

2018



 

 

OPTIMUM TILT ANGLE FOR SOLAR COLLECTORS USED 
IN NEW CAIRO  

 
 
 

By 

Mohamed Ahmed Sarwat Hafez 

 

A thesis submitted to the 
Faculty of Engineering, Cairo University 

In Partial Fulfillment of the 
Requirements for the Degree of 

MASTER OF SCIENCE 
In 

Electrical Power and Machines Engineering 

 

 

 

Under supervision of 

Prof. Dr. Ahmed Mohamed Ahmed 
Ibrahim 

Electrical Power and Machines Department  
Faculty of Engineering, Cairo University 

Dr. Mahmoud Mohamed                      
Sayed 

Electrical Power and Machines Department  
Faculty of Engineering, Cairo University 

 

 

 

 

 

 

 

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 
GIZA, EGYPT 

2018



 

 

 
OPTIMUM TILT ANGLE FOR SOLAR COLLECTORS USED 

IN NEW CAIRO 
 
 

By 
Mohamed Ahmed Sarwat Hafez 

 
 
 

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 

Electrical Power and Machines Engineering 
 
 

Approved by the 
Examining Committee 

 
 

____________________________ 
Prof. Dr. Ahmed Mohamed Ahmed Ibrahim (Thesis Main Advisor) 
 
__________________________ 
Prof. Dr. Mohamed Salah Mohamed Elsobky (Internal Examiner) 
 
____________________________ 
Prof. Dr. Adel Abdelmoniem Abdallah Elsmahy, External Examiner 
Faculty of Engineering – Helwan university 
 
 
 
 
 
 
 

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 
GIZA, EGYPT 

2018



 

 

Engineer:                 Mohamed Ahmed Sarwat Hafez  
Date of Birth:          12/ 11 / 1988 
Nationality:             Egyptian 
E-mail:                     mas_epm@live.com 
Phone :                     +201003915622 
Address:                   Rayel Street - Helwan – Egypt  
Registration Date:   01 / 10 / 2012  
Awarding Date:       2018 
Degree:                     Master of Science  
Department:            Electrical Power and Machines Engineering 
 
Supervisors:              Prof. Dr. Ahmed Mohamed Ahmed Ibrahim 

         Dr. Mahmoud Mohamed Sayed 
 
Examiners:     

• Prof. Dr. Ahmed Mohamed Ahmed Ibrahim (Thesis Main Advisor) 

• Prof. Dr. Mohamed Salah Mohamed Elsobky     (Internal examiner) 
• Prof. Dr. Adel Abdelmoniem Abdallah Elsmahy (External examiner)  

Faculty of Engineering at Helwan University 

 
 
Title of Thesis: OPTIMUM TILT ANGLE FOR SOLAR COLLECTORS USED IN 
NEW CAIRO 
 

 

Key Words: Fuel Consumption, Solar Energy, Optimum Tilt Angle, Mathematical 
Models. 
 
 
Summary:  
 

As shown Nowadays all the world suffers from the fuel problem, accordingly, most of the 
countries try to depend on generating the electricity from a renewable source of energy, on the 
presented thesis it is will be discussed how to reduce the fuel consumption on electricity generation 
by using solar energy. One of the most important parameters that affect Photovoltaic (PV) panel 
Performance of both grid-connected system and the off-grid system is solar radiation received. The 
position and angle of a PV panel are two very important factors in PV system design. This Thesis 
investigates the optimal tilt angle of PV panels using the mathematical method. Mathematical models 
are used to estimate the total (global) solar radiation on a tilted surface and to calculate the output 
energy of PV panels. An experimental setup installed in (Schneider Electric Egypt Roof – New 
Cairo) is utilized to provide the real data.
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