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MEP 599 Diploma Design Project-Spring Term 2016/2017

Design and Calculations of Fire fighting Systems for two different areas of a Port

by Eng. Alaa Edin Adel Mohamed Ismail & Eng. Dina Mohamed Abd El Naser

Supervised by
Associate Prof. Mohsen Sayed Soliman, ACC Manager & Dr. Amro Abdel Raouf, ACC Vice Manager

Mechanical Power Engineering Department
Abstract: The project includes detailed design& calculations of wet-sprinklers fire suppression system for 2 different closed
buildings of a port. 1 one is 2 floors administration building. 2" one is a Storage building. The objective is to protect both
existing people& materials in both 2 areas from fire hazards &danger to life from fire-effects through design of firefighting
system, according to all requirements of NFPA 13 & other relevant fire protection associations standards. Fire fighting
system is considered a practical application of pipe line automatic control system that has a flow of firefighting fluid/water
from tank to specific points to be protected from fire hazards. Wet-Sprinklers are automatic control system which has many
different types of elements &components, (i.e., pumps, fluid & power component, control elements, valves, fittings...etc).

Water is the most commonly used firefighting agent, mainly due to the fact that it is widely available and inexpensive. It also has
very desirable firefighting characteristics such as a high specific heat and high latent heat of vaporization. A wet pipe system is by
far the simplest and most common type of sprinkler system. It consists of a network of piping containing water under pressure. Room prfection Objec prtecion

Automatic sprinklers activated by internal heat responsive elements are connected to the piping such that each sprinkler protects| "/ riumitas by
an assigned building area, usually a floor area. The application of heat to any sprinkler will cause that single sprinkler to operate,
permitting water to discharge over its area of protection—— = —
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mainly as it is widely available & inexpensive. It has very desirable good fire fighting
characteristics such as high specific heat & high latent heat of vaporization. The wet e
pipe system is by far the simplest & most common type of sprinkler system. It consists NZF"

of a network of piping containing water under a high pressure. The Automatic Fyre
sprinklers are activated by the internal heat responsive elements/detectors connected FFH
to the piping such that each sprinkler protects an assigned floor area, usually an area LUZll
specified by manufacturer. Application of heat to any sprinkler will cause that single :

sprinkler to operate, permitting water to discharge over its area of protection. Drain
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Dry pipe sprinkler system: it has sprinklers attached to piping system containing pressurized air or nitrogen, release of which (as from
opening of a sprinkler) permits water pressure to open a dry pipe valve, and water flows into piping system &out opened sprinklers.
When Sprinklers heads activities under fire conditions, air is exhausted through open head, allowing pressure drops & differential dry
pipe valve to open and water to be admitted to piping. System has compressor to keep pressure level &Air maintenance devices and two
pressure gauges one in the side of gas and other in the side of water . Pressure of gas shall be accordance of dry pipe valve datasheet.

Model DPV-1 Dry Pipe Valve

. Supply Waler under prossure
Alr - Oty 1 Atmasighisni
Alr - Under Pressuriy

Dry Pipe Valve System Componenfs—

{h'l\l'-iﬂ
[ Momay Open




SAutormatic Fire Sprninkiler

To supply

To supply
Looped System

Gridded

.T

Tree System

’ Cross Main

Riser _

Branches

II_ ._--l Tt =y =

- 1 1
Fire Sprinkler
Hydraulic Calculations

Sprinkler Color

Bulb Operating Temparature s Eudj_‘.]_g
[ o i =] L2 - g == g e = F‘E - LE 3 T = -'I-EZ"'G-
—
|
||
LEEE T g TS 00 =F e =¥ 2mo=F
-_
De O
o \
) } ‘,
- Glass Bulb
L) DIE
Glass
Bulb
Sprinkler
,Q General Project Data E@
Project Data T Client Data T Cornpany Data T Building Data T System Data

In Rack Sponkler Allow gpm Im_j
Inzide Hose Stream Allow gpm ||]_ j
Outside Hoze Strm Allow gpm ||]_ j
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Default Pipe Matenal:
Default K-Factor:

Hazard Description
Min Desired Density
Sprinkler System Type:

Area of Spnnkler Operation

Max Area Per Sprinkler

Cprinkler Model: m j Hydrant Test Date: |

Sprinkler Make: ITPGDT j Source of Info.: | j
Temperature Rating: F IT j Hydrant 1D: | j
G prinkler Size: W j Hydrant Elevation ft Iu— j

gpm/ft§ IW j
e
g 3]
i 25 5
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[7 Include this comment on reports

Labor Rate $/hr ||]_ j [~ Exterior Hose Flow gpm IW j
Other Labor Hours hr Iu_j Test Static Pressure psi Iu—j
Other Material Costs $ Iu_ j Test Residual Pressure psi Iu— j
Primary Type of Discharge W j Test Flow Rate gpm Iu— j
Comment: Calculated Demand Pressure  psi Iﬁ j

Calculated Demand Flow Rate gpm

20631~




