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Abstract: Large hotels are very complex utility

buildings which have many gust rooms and several

types of fire hazards zones such as restaurant,types of fire hazards zones such as restaurant,

kitchen, conference rooms, HVAC control rooms,

employee offices …etc. Hotel fires thus represent

major risk to large numbers of people’s safety, hotel

property & business continuity. Hotel fires not only

result in human & financial losses, but they can also

severely damage a hotel’s reputation. This project is a

practical application of large hotel fire fighting

systems used in Al-Galala Hotel. The project includes

detailed design of 3 different types of automatic fire

fighting system as per NFPA standards. The systems

are CO2 & FM-200 gaseous fire extinguishing
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systems & Wet pipe automatic water sprinklers.

Systems design covers fire detection, alarming,

evacuation & fire extinguishing. Fire fighting system

is an essential application of a pipe line automatic

control system which includes flow of fluid from some

source –through pipe networks- to final points to be

protected from hazard of fire. Effective design

includes calculation of flow rates of water or gaseous

fluids, pressure drop at several destinations, selection

of proper control sensors and fluid power units and

using different types of flow control and safety valves.





Alarm strategies 1-General alarm; is a defined audible signal sounded throughout the building. The alarm is automatically activated by

fire detection system, or manually from the hotel front desk (or control room). In majority of buildings this should trigger immediate

and total evacuation of the building. 2-Staged alarms: are based on systems capable of generating an ‘alert signal’ and a different

‘evacuate signal’. Such systems may be applicable in large or complex buildings. Generally those people potentially most at risk are

those closest to the point where the fire was detected or where the manual call point was activated. These people should leave the

building immediately and therefore an ‘evacuate signal’ will be sounded in this area. In other areas of the building an ‘alert signal’ will

be sounded, indicating that people in those areas will only have to leave the building if it becomes necessary (phased evacuation). As

mentioned earlier, systems based on the interpretation of different acoustic signals may be useful for office buildings (or similar) where

employees can be trained to recognize and understand the difference. In hotel environments, however, guests are unfamiliar with the

system and are unable to interpret the alarm signals correctly and reliably. Only a voice alarm system (including live voice messaging)

can be recommended for hotel applications.

Alarming, smoke control and evacuation Once fire is detected by automatic detector, by sprinkler flow monitoring, or by a person activating a manual call

point, the fire detection system will generate preprogrammed control and alarm signals. In a hotel, the purpose of an alarm is to warn 3 groups: Hotel

guests, Members of staff, and municipal fire service. A fast and efficient evacuation procedure is essential. This not only saves lives, but once the

evacuation of the building has been completed, the fire services can concentrate on minimizing the damage to property.

Smoke Control: Smoke presents the greatest danger to life in case of fire. This is not only due to smoke inhalation injuries and asphyxiation, but also due to smoke-filled corridors and staircases,Smoke Control: Smoke presents the greatest danger to life in case of fire. This is not only due to smoke inhalation injuries and asphyxiation, but also due to smoke-filled corridors and staircases,

which make evacuation more difficult and raise panic levels. For this reason it is imperative that smoke is restricted to the immediate locality of the fire for as long as possible and is actively

extracted from the building by appropriate means. Many buildings are subdivided into fire compartments by fire doors and fire-resisting walls and floors. Customized smoke control systems are

designed to restrict the spread of fire and smoke, conducting the heat and smoke through the installed ducting into the external atmosphere (generally through the roof of the building).

Elements of Smoke controls: Fire doors: are used to compartmentalize a building, effectively restricting smoke to the immediate locality of

the fire. Many fire doors are held open magnetically and these will normally swing closed as the retaining power is removed when the fire

control panel detects a fire. Smoke dampers and extraction fans Effective smoke control prevents it from spreading in an uncontrolled manner

throughout the building, for example, via the heating, ventilation and air conditioning system. This is achieved by smoke dampers which are

installed in the air ducts and are controlled automatically by the fire protection system. The smoke is conducted through the air ducts to the

outside world and the efficiency of this process can be increased by the use of extraction fans. Pressurization fans It is of paramount

importance that the stairways should be kept as free from smoke as possible. For this reason high-rise buildings are usually equipped with

pressurization fans, which maintain the pressure in the stairways above that of the connecting floors.

Evacuation: is to move those people in an endangered area to a place of safety. The evacuation of a building, however, is a drastic measure

and should only be initiated when absolutely necessary. The measures required to ensure safe evacuation will vary from building to building

and priority must be given to the requirements specified by the local authorities. Unfortunately these regulations differ widely from country

to country and the local fire services often specify very distinct and individual evacuation concepts for buildings within their jurisdiction. Key

objectives: a. Hotel guests should remain undisturbed for as long as possible. b. An evacuation should be initiated as soon as it becomes

unavoidable. c. The evacuation should be carried out as quickly and efficiently as possible.

Organization: A successful evacuation can only be achieved when the appropriate infrastructure and management organization are in place and are regularly reviewed.

Up-to-date evacuation plans: In many countries approved plans for fire alarm and evacuation measures are required by law. These plans must detail all necessary actions 

to be taken during emergencies and designate the persons responsible for the implementation of such actions. In countries where no such legislation exists, the individual 

hotel manager must create his own plans. Department heads and senior staff should consult with local authorities and the fire service to formulate the most effective plans 

for the premises. Regular fire drills: Regular meetings and fire drills are essential in keeping evacuation plans up to date and the staff fully prepared for any emergency.

Regular checks should be made to ensure: • Escape routes are always free from blockages of any sort and that any emergency fire exits remain unlocked (although they will generally be 

supervised by an in-house alarm system for security purposes).• Emergency lighting is well-maintained and always in perfect working order.

unavoidable. c. The evacuation should be carried out as quickly and efficiently as possible.

Evacuation concepts: For each hotel an appropriate evacuation strategy must be defined in accordance with the physical organization of the building, local regulations and in discussions with the local fire 

authorities. Simultaneous evacuation (general alarm):In small hotels, evacuation will simply consist of everyone reacting to the warning signal given when a fire is discovered, and then making their way

to a place of safety outside the building. This is known as a simultaneous evacuation and will normally be initiated by sounding general alarm via fire detection system or voice alarm system.

Phased evacuation (staged alarm):State-of-art fire detection and voice alarm systems are able to handle the fully-automatic, step-by-step evacuation of a building. This results in the following advantages:

• Reduced clogging (blocking) of the escape routes and staircases. When  whole building is evacuated simultaneously, people flock to staircases on all floors at same time, which may lead to considerable 

tailbacks.• Reduced probability of any panic reaction. The awareness of being in danger without being able to get out quickly (blocked exits) easily leads to panic reactions, the consequences of which may be 

even worse than fire itself. Restriction of evacuation to the minimum is absolutely necessary. The complete evacuation of an entire building is only recommended when the fire can no longer be controlled. It 

is mostly sufficient to evacuate one or several fire compartments. Depending on region and usage, the top floor and all basement floors may also be evacuated during this first phase. As the fire spreads, all 

other floors are evacuated one after the other in subsequent evacuation phases. During the first phase, a warning message instructs people on these floors to wait.










