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Abstract

Smoke is considered one of the most dangers factors in car service center in case of fire.
As it causes reduce in visibility and deaths due to high temperature or toxicity also
prevents applying evacuation plan for workers and cars.

This study present numerical investigation for designing impulse ventilation system to
manage smoke produced due to car on fire in underground workshop at car service
center. By studying effect of changing supply rate, extraction rate, the number of jet
fans, operating speed of jet fans, the direction of the smoke extraction and the use of
smoke barriers on the visibility, temperature and air velocity at human level to insure not
to exceed limits stated by NFPA to apply evacuation plane for workers and cars.

The study is performed using Fire dynamic simulator to simulate 13 case studies in
underground workshop its dimension is 50 m long x25 m width x 4.5 m height. The
workshop contain random distribution of cars, paint furnace and paint store.

The results show that using jet fans and smoke barriers instead of the traditional system
of duct ventilation system gives good results in controlling the smoke and allows
increasing work space inside the workshop by increasing the maximum height permitted
to lift cars. It also shows that Increasing smoke extraction rate than fresh air supply rate
make the entrance act as supply point decreasing smoke concentration at entrance which
is highly recommended for evacuation.



Chapter 1 Introduction

1.1 Background

Car parks and service areas pose a range of fire risks, from flammable liquids to high
tech equipment, plus a potentially combustible mix of dust, swarf and lubricants. If a fire
breaks out, a lot of smoke is produced with high temperature producing poor leakage
ability and difficulties in evacuation. When the height of the Workshop is restricted such
as our case study after a few minutes, the workshop will probably be full of smoke over
the whole height, which makes it very hard for staff to apply evacuation plane or locate
the fire extinguishers. Because of this, it is very important provide the workshop with a
smoke ventilation system to let staff to eliminate fire at its initial phase in a smokeless
environment.

1.1.1 Class A fires

Class A fires involve fabrics and plastics, which pretty much describes the interiors of
most makes of vehicle these days. The contents of office area are also highly
combustible, including paperwork, files, chairs and desks. A foam fire extinguisher is
suitable for use on Class A fires. [1]

1.1.2 Class B fires

Depending on the level of repairs carried out, workshop might include a variety of
flammable liquids including Fuel, waxes, thinners, solvents, paints and oils. Fires
involving these substances are Class B fires. AFFF foam fire extinguisher is suitable for
use on Class B fires. [1]

1.1.3 Class C fires

For electrical equipment, such as testing machines, computers and even printers.CO2 fire
extinguisher is suitable for use on Class B fires. [1]




