
  

 
 
 
 
 
 

 
NUMERICAL INVESTIGATION ON EFFECT OF FIRE 

FIGHTING ON SMOKE MOVEMENT IN TUNNELS. 
 
 

By 
 

Ramy Mahmoud Ragab Mahmoud 
 
 

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 

MECHANICAL POWER ENGINEERING 
 
 
 
 
 
 
 
 
 
 
 

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 
GIZA, EGYPT 

2017



NUMERICAL INVESTIGATION ON EFFECT OF FIRE 
FIGHTING ON SMOKE MOVEMENT IN TUNNELS. 

 
 

By 
Ramy Mahmoud Ragab Mahmoud 

 
 
 

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 

MECHANICAL POWER ENGINEERING 
 
 

Under the Supervision of 
 

Prof. Dr.Mahmoud Ahmed Fouad   
 
 

Dr. Taher Mohamed Halawa 
 
 

Professor of  
Mechanical Power Department  

Faculty of Engineering, Cairo University 

 Lecturer, Mechanical Power Department 
 

Faculty of Engineering, Cairo University 

 
 
 
 
 
 
 
 
 
 
  

 
 
 

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 
GIZA, EGYPT 

2017



NUMERICAL INVESTIGATION ON EFFECT OF FIRE 
FIGHTING ON SMOKE MOVEMENT IN TUNNELS. 

 
 

By 
Ramy Mahmoud Ragab Mahmoud 

 
 
 

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 

Mechanical Power Engineering  
 
 

Approved by the 
Examining Committee 

 
 

____________________________ 
Prof. Dr. Mahmoud Ahmed Fouad                            , Thesis Main Advisor 
__________________________ 
Prof. Dr. Samy Mourad, Internal Examiner 
 
____________________________ 
Prof. Dr. Mohammed Faik Abd Rabbo                      , External Examiner 
Professor of Mechanical Power Department  
Faculty of Engineering, Shoubra, Banha University 

 
 
 
 
 
 

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 
GIZA, EGYPT 

2017 



Engineer’s Name:  Ramy Mahmoud Ragab Mahmoud 

Date of Birth: 10/06/1984 
Nationality: Egyption 
E-mail: Ramymahmoud37@yahoo.com 
Phone: (+2)01119673261 
 
Address: 

 
5 abdmenam ryad St.Madkor,alharam,Giza,Egypt 

Registration Date: 01/10/2015 
Awarding Date: …./…./2017 
Degree: Master of Science  
Department: Mechanical Power Engineering
  
Supervisors:  
 Prof. Dr. Mahmoud Ahmed Fouad  

Dr.   Taher Mohamed Halawa 
  
Examiners:  
 Prof. Dr. Mahmoud Ahmed Fouad (Thesis main advisor) 
 Prof. Dr. Samy Mourad(Internal examiner) 
 Porf. Dr Mohammed Faik Abd Rabbo ( External 

examiner) 
Professor of Mechanical Power Department  
Faculty of Engineering, Shoubra, Banha University 
 

  
Title of Thesis: 
 

 

NUMERICAL INVESTIGATION ON EFFECT OF FIRE 
FIGHTING ON SMOKE MOVEMENT IN TUNNELS. 

 
Key Words:  
Smoke Management; Vehicular Tunnels; Ventilation; Visibility; FDS 
Summary:  
Smoke is the most deadly factor in vehicular tunnels fire since smoke spreads in heading 
harmonize with passenger’s evacuation way. It reduces visibility and can cause fatalities 
by suffocation. 

 This research presents a numerical study of the effect of extracting the smoke by different 
system of ventilation on smoke spread inside the vehicular tunnel, like (water mist system 
with transverse ventilation and longitudinal system with jet fans and solid curtain with 
transverse system and semi transverse system)

 Also tenable conditions were checked at human level. FDS 6.5.1 ver. was used to predict 
the various parameters of temperature, and visibility and Co concentration. Eight cases 
were conducted; Cases 1, 2, 3 and 7 were done to compare between four different 
ventilation systems at 30 MW. Case 4, 5, 6 and 8 were done to compare between three 
different ventilation systems at 100 MW.  
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