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Oxygen and Acetylene Cylinders
Stand Drill Machine

Cutting Machine

Coring Machine

Painting compressor

Insulation Field

Steel Fabrication yard

Sand blast area
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1. Drainage system.

2. Water Supply System.
3. Fire Protection system.
4. HVAC- Chilled Water.
6. HVAC - Ducting.

7. Fuel System.
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1- lIrrigation system.

2- Swimming pool and Jacuzzi.
3- Chilled water Flushing and chemical dosing.
4- Fountains.

5- Generator.

6- Grey water treatment plant.
7- Sewage treatment plant.

8- Lifting station.

9- RO plant.

10- Medical Gas.

11- LPG system.

12- Medical equipment.

13- Workshop equipment.

14- Kitchen equipment.

15- Dye-injection system.

16- Water mist system.
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Drainage system:

e For Design and Installation Follow local standard ( GCC, SBC, ...etc ) or International one (
UPC/IPC).

e Design and install to drain excess water (Soil / Waste / Condensate / Rain) from buildings.

e Drainage System designed either as single pipe ( All drain water source connected in single
pipe and discharged outside the building to public sewage network ).
Or, as double pipe system (Divide drain system in to two main drainage riser. Soil pipe for
direct discharge and Waste pipe for treatment and then reused).

e Definition and example for excess water types :

v Soil Water: Black water which it can’t be reused (recycled). It come from WC, Urinal
and Bidet.

v/ Waste Water: Drain water can be treated through grey water treatment plant in
order to reused for ( Toilet Flushing / Irrigation / Process Water ) . It come from
Shower, Wash Basin, Bathtub and Sink.

v' Condensate drain Water : condensate water from HVAC units ( FCU / AHU /...etc) .
It can be reused without any further action (treatment).

v" Rain ( Storm ) Water : Rain water collected from building’s landscape and it might
be reused without treatment .

e Drain system normally run by gravity to public manhole unless if some drain points below
ground level then submersible pump should be installed.
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VENTING SYSTEM
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e Toilet cell Sanitary Fixture :

v" Water Closet WC : Eastern / Western /
Handicap .

Wash Basin WB .

Sink: Kitchen / Janitor / Laboratory.
Urinal.

Bidet.

Bathtub.

RN NI NI

e Drain Accessories :

v" Floor Drain FD: Used to collect Waste
pipe water and to prevent bad smell .

v" Roof Drain RD: Used to collect rain
water from roof .

v Clean Out CO / Floor Clean out FCO:
Installed if pipe direction changed or in
some certain location that need
permeant maintenance.

v' Downspout Nozzle: Decorative drain
outlet for free discharge rain water from
the building.

v" Vent Cowl: Necessary to close vent pipe
at the roof in order to block vents riser
from birds and debris.
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Pipes and fitting Used :

There is a lot of pipes types used in drainage system based on application and location, below is the
common types:

v
v

NN NI NN

Connection ( Solvent or rubber push fit ) / Common used in drainage system.
Connection ( Stainless steel coupling ) / Used in area required higher temperature
and noise absorption ( Hotel guest room, offices ).
Connection ( Flanged or rubber push fit ) / in high Pressure application and
buried network ( external ).
Connection ( Coupling or rubber push fit ) / used in rain water but its
expensive .
Used for large pipe diameter in external network ( main sewer city network).

Take-Off :

You should know what drainage materials are used in approved shop drawing.

Check the approved technical material submittals TMS .

Review manufacture catalogue from TMS to identify available pipes, fitting list and sizes.
Measure the straight lines (pipe) and count the number of fitting.

For connection with drain accessories and sanitary fixture, you should review the standard
detail, which will show extra connection information.



Example:

e A
2 z
o ;
Lki__ : o
=
n | A
e
‘-:.:’7 - - /

R T T R R

Areal:

% UPVC PIPES AND FITTING
% CASTIRON FD

For main line:

1- Y (110mm x 75mm) — 1 Pcs.

2- Elbow 45Degree ( 75mm) — 1 PCs.

3- Pipe ( 75mm ) — 4 meter.
For vent line :

4- Y (75mm x 50mm)-1Pcs.
5- Elbow 45Degree (50mm)-1 PCs.
6- Elbow 90Degree (50mm)-1 Pcs.

From FD detail :

7- Floor Gully 75mm-1 PCs.

Eng. Mohamed Shehab

mohamed_shehab2@hotmail.com




Note: Its depend in your project’s drawing; in some FD detail it required P-trap while other connect

the main line with double 45Degree Elbow.

MEMBRANE CLAMPING

COLLAR

CONCRETE SLAB

GRATING /ACCESS COVER
Model-50105
EXTENSION
Model-5014S
BLOCK-0UT
(250x250)
WATERPROOFING MEMBRANE

CAST IRON BODY ASSEMBLY

Model-5010S
SITE INLETS #50mm

FLOOR GULLY-2 RUBER

As Per Sgreed

Qutlet Connection

#75mm WP OUTLET

CAST IRON BODY
ASSEMBLY

/01 TYPICAL FLOOR DRAIN DETAIL
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Area2:

% UPVC PIPES AND FITTING.
% UPVC CLEAN OUT
% HANDICAP WC

For main line:

1- Pipe (110mm)-2 Meter.

2- Y (110mm) -1 Pcs.

3- Elbow 45Degree (110mm)-1 Pcs.
4- Clean out (110mm)-1 Pcs.

For WC connection :

5- Y (110mm) -1 Pcs.
6- Elbow 45Degree (110mm)-1 Pcs.
7- Black Push fit rubber .

For Riser Connection :

8- Elbow 90Degree (110mm) -1 Pcs.

N TR SN ]

L TR E

N TR N YN
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Area3:

UPVC PIPES AND FITTING.
EASTERN ARABIC WC

R/ R/
0’0 0’0

For main line:

1- Y (110mm) -1 Pcs.

2- Elbow 45Degree ( 110mm) — 1 PCs.

3- Pipe (110mm ) — 2 meter.
For vent line :

4- Y (110mm x 50mm)-1Pcs.
5- Elbow 45Degree (50mm)-1 PCs.
6- Elbow 90Degree (50mm)-1 Pcs.

For Eastern WC :

7- P-Trap (110mm) — 1 Pcs.
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\U T
520 1
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1. Review shop drawing and verify the pipeline slope . Knowing that the ( Waste / Soil / Vent)
slope is no more than 0. 5-1 % . Every 1 meter keep 0.05/0.1 meter slope and the slope is
reverse in vent lines.

Pipes slope: Inclined percentage required to drain water and waste by gravity ( naturally ) .

2. Marking the pipe line using chalk liner by taking the measurement from drawing ( drawing
scale 1:100 or 1:150) .

3. Drilling, Anchorage, threaded rod and fixing support.

4. Install pipe and fitting ( Solvent / Rubber) .

5. Proceed with Gravity test ( by tapping all network and filling water with 10 feet ( 3 meter )
riser) or pressure test for forced lines ( by using test pump to pressurize the system by 1.5 x
operating pressure ) .

6. Install the drain accessories and toilet cell sanitary fixture ( Final Fix ) .
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.. Jevelof water in verticalpipe

Stoppered ¢

v Interceptor: Tank used to separate oil and waste water from interior drainage systems
before connect to main external network in order to avoid future blockage. Usually used in
generator room .

v' Manhole : Buried chamber used in external drainage network to facilitate the future
maintenance and to control the pipeline slope . It has required in every change in direction
and every certain horizontal distances as per local / international standard.
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WATER SUPPLY

SYSTEM

M i [0




Water Supply System:

e For Design and Installation Follow local standard ( GCC, SBC, ...etc ) or International one (
UPC/IPC).

e To Supply water for all end use points (demand ) via booster/ Transfer pump .

e Water supply pipe is designed ( sized ) based on the number of fixture units (Mixer, ablution,
shower, Etc. ) number, from the UPC code based on the fixture units the pipe will be sized .

e  Potable water & non potable water are the main Water supply pipelines types : Potable
Water is Water suitable for human consumption mainly for drinking and the opposite is true
for non-potable water .

e Potable water ( Cold water / Drinking water ) . Non- potable water ( Grey water / Process
water / Hot water ).

e Potable water supply from municipality line or onsite deep well and collected in water tank (
GRP / Concrete ) then it will be transferred from the tank through booster pump to all end
points ( Mixer / Shower / Hand spray / Water heater / Bath tub / hose bib ).

p110 CWS ¥
#110 RWS 1504

! Y T T P 80P 3000 | |
- 2 X . - 9{:”0 .ZU. .1190 || ! )
BOX (v.8) U/6 e 4 i N =" S - B
o Wit - Nl Dé ) WA |
. _ J v N v ey
WS _FROM ]
ROOM U/G : BOP 3000 TS
|z e . 4
| - e |
4 ! | % M 75 cus 7|
R NOTE = T4 | % REFER NOTEH il BoP 3106 ) j
W_-/L':“ﬂ'" e i s R

e Grey Water Supply from Grey Water Treatment plant or STP ( Sewage treatment plant ) then
it will transferred through booster pump to flushing system / Irrigation system .
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e Water heater or Central water heater used to supply hot water.

e  Hot water pipeline should be insulated with ( Fiberglass / rubber — Armaflex / Foam )
insulation with proper thickness and density based on pipes Diameter and location (
Conditioned or Un-conditioned spaces ).

e Pipes and fitting Used :

There is a lot of pipes types used in Water Supply system based on application and location, below is
the common types :

v Copper: There is three copper pipe type (K/L/ M ) where is type L is the common used ,
Connection: Brazing ( Welding ) / Soldering ( Welding ) / Flaring using flaring tools .

PPR: Connection: Thermal Welding / Threaded / Flange .

Galvanized Steel: Connection : Threaded / Welding .

PVC : Connection : Solvent / Rubber .

CPVC : Connection : Solvent .

PEX pipe .

AN NI N NN

e Valve Used :

1. Gate Valve GV : Used to shut of water flow in one direction .
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2. Check Valve CV / Non Return Valve NRV : Used to allow water flow in one direction only .

3. Pressure reducing valve PRV : Used to regulate the pressure to the required set point .

4, Ball Valve BV : Used to shut of water flow in one direction .
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6. Float Valve FV : Used to Shut of water supply in tank when reaching to maximum filling level.

7. Pressure relief valve PRV : Used to protect equipment and guarantee safe operation due to
residue excess pressure ( for safety purposes ) .on another hand , it release system’s water

8. Strainer: Valves body with steel mesh to filter water from small debris that can damage the
pump or sanitary ware .

Eng. Mohamed Shehab mohamed_shehab2@hotmail.com



e Water Supply accessories Used :

1. Water Hammer arrestor WHA : Device used to absorb hydraulic shock , located in water
network between last two fixture unit .

2. AirVent AAV : Used to release excess air for the system due to temperature variances .

3. Pressure Gauge : Used to show the network pressure rating .
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e Take-Off :

You should know what drainage materials are used in approved shop drawing.

Check the approved technical material submittals TMS .

Review manufacture catalogue from TMS to identify available pipes, fitting list and sizes.
Measure the straight lines (pipe) and count the number of fitting.

For connection with sanitary fixture and water heater, you should review the standard
detail, which will show extra connection information.

Example :

]
|

EWH-4: 30LTR o
1KW/1F /220

- WA ; ﬁ150h’SEIYP}
#15 HIS N i S 450 RS (TYP
!NS CHS (TVP) %

)

V§ JL_wth___

[
g

| .
ET
b

T

920 CHS i

050 RS i

80P 310 L
|
|
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++» Copper Pipes and Fitting.

For main line:

1- Pipe (50mm) - 6 Meter .

2- Pipe (20mm)- 6 Meter.

3- Elbow 90Degree (50mm)-1 Pcs.

4- Male adaptor with union (50mm) -2 Pcs ( For gate valve ).
5- Male adaptor (50mm) -2 Pcs ( For gate valve ).

6- Tee (50mmx25mm)- 1 Pcs ( For Water hammer arrestor ).
7- Elbow 45Degree ( 50mm ) —1 Pcs.

For WC flush tank connection:

8- Male or female adaptor (further to manufacture recommendation).

For Wash Basin: .

9- Angel valv—2 Pcs.

10- Flexiable hose — 2Pcs. ("’L
1 A

46 M

"

266

289

max. 40

430

» leG3/8
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1. Review shop drawing and verify the pipeline size and dimension .

2. Marking the pipe line using ‘ chalk liner ’ by taking the measurement from drawing (
drawing scale 1:100 or 1:150) .

3. Drilling, Anchorage, threaded rod and fixing support.

4. Install pipe and fitting ( Solvent / Rubber / Welding / Threaded / Coupling ) .

5. Proceed with pressure test for forced lines ( by using test pump to pressurize the system
by 1.5 x operating pressure ) .

6. Make the final connection to all sanitary fixture .
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Fire Fighting System:
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For Design and Installation Follow local standard ( GCC, SBC, ...etc ) or International one
(NFPA ) .
Below is the most used NFPA standard:

NFPA 10 : Portable fire extinguisher .

NFPA 13 : Installation of fire sprinkler .

NFPA 14 : Installation of standpipe , privet hydrant and hose system .
NFPA 20 : Installation of pump .

NFPA 72 : National fire alarm .

NFPA 101 : Life Safety code .

NFPA 1961 : Fire hose .

NFPA 2001 : Standard on clean agent fire extinguisher system .

All materials used in fire protection system should be UL / FM approved ( All materials are
tested to resist the fire heat to guarantee the normal operation of fire materials during fire
case)

Fire protection scope of work Divided in to three category :

Architectural ( Fire and life safety ) : Generate plans shows the exit and emergency egress
inside and outside the buildings, fire rated wall and partition, fire zone , smoke
management And shows the location of civil defence trucks park location in case of fire to fill
fire department connection / Siamese connection .

Electrical ( Fire alarm ) : Audio / Visual alarm in case of fire , by providing signal from (
tamper switch , pump, ZCV, detectors ) to main fire alarm panel .

Mechanical : Active system of fire protection ( Water / Gas ) :
v Sprinkler System.
v’ Fire Hose cabinet and landing valve.
v External Fire hydrant.
v Fire Suppression System .

Staircase design and requirement :
v It should be at least 2- Hr fire rated ( Wall and door material resist fire for 2 hr) .
v’ Pressurization fan should be installed inside the staircase to maintain the positive
pressure inside to keep the smoke outside and keep the staircase safe for exit.
v Install landing valve ( Valve supply water to civil defence inside the stair ), if the
building height more than 23 meter .

Eng. Mohamed Shehab mohamed_shehab2@hotmail.com



air release valve

external wall

2nd Floor

steel cabinet
with closing door

1st Floor

landing steel cabinet with
valve 1 closing door

‘Ground Floor two way inlet

e Fire systems are (Wet /Dry):

1. Wet System:
v Network always pressurized by water inside.
v In case of fire, Sprinkler will broke by the heat and the water will flow .
v" Flow switch will send signal to the pump to operate .

2. Dry System:
v Used in unstable weather condition (very cold weather- high Freeze risk area) .
v" Network pressurized by gas ( Nitrogen ) to avoid freezing water .
v In case of fire , sprinkler will broke and the air will flow through and send command
to pump to operate and transfer water .

e Sprinkler System :

e Sprinkler response category : Both type’s operating temperature is selected based on
working area and sprinkler size:
1. Glass bulb type:
At certain temperature, the gas inside the bulb expand and broke the glass to allow
water to flow through the sprinkler to the fire area.
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Fire Sprinkler Head Components

Size of Glass Bulb:
Quick Response -3 MM Bulb
Standard Response -5 MM Bulb

Temperature
Sensitive
Glass Bulb

Seali
Assernr?bly = = 3 Bl Opeating Tem pemture:

2. Fusible link type:
At certain temperature the link metal melt and allow water to flow through the
sprinkler to the fire area.

e Sprinkler Type :

1. Upright Sprinkler : Install in areas without ceiling like garage and stores .

2. Sidewall Sprinkler : Install in wall horizontally .

3. Pendent Sprinkler : Install in ceiling areas.
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e Hazard Type:

Project, Building and areas are divided in three fire hazard category. Sprinklers number and pipe size
will be varies consequently:

1. Light Hazard: Offices, club, hospital, restaurant, theatre ....Etc.

2. Ordinary Hazard: Garage, bakery, food and glass production, laundry, Etc .

3. Extra Hazard : Chemical, oil , cleaning, paint, .... Etc.

Protection Area Limitations per Sprinkler Table :

Hazard Area(m2) Distance between
Sprinkler (m)

Light 21 4.6

Ordinary 12 4.6

Extra 9 3.7

o Minimum distance between two sprinklers is 1.8 meter to maintain proper

protection by avoiding sprinkler cool down by other sprinkler.

o The distance between sprinkler and the wall should not exceed the half distance

between two sprinklers. And minimum to 0.5 meter .

o Each sprinkler is manufacture to handle a specific temperature. Normally, 67

Degree Celsius and 76 Degree for hot area like kitchen.
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e Sprinkler System Component :

1. Fire Pump : Pump set contain from two main pumps ( Duty & Standby ) Electrical
and diesel engine or two electrical connected with ATS switch ( emergency
generator ), and Jockey pump ( small pump required to maintain the closed
loop pressure to set point and its capable to cover two or three sprinklers in

= S
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case of fire before the main pump start ). Moreover , jockey pump should be at
least 10% of the main pump flow ( GPM ) and 0.5 bar higher the main pump
design pressure .

2. Riser and pipe network : Water will transfer to the building and pressurize the
fire network through main riser to main line , ZCV, cross main, branch and
sprinkler .

Automatic Sprinkier System

o\ iz

S

Fire dapt. —ﬂ Alarm valve

connection

| OS&Y gate valve 1o

- control water supply
Main drain ——s= rL o system

; ;ﬂt\.__n H 5
Cross main % %
Z \ 5 \\ F4 Z Inspect
| R\ 7
A BT
Z N\ 3 -
Z ¥\ DROP BRANCH LINE
Bulk main o
= 21 | Z RISER NIPPLE
T R—___& CROSS MAIN
Local alarm f EK“_} \\ 73 | Z Automi @
Z W 2 sprinkk
P
Z % A
KA
)
A
Z

A
)

t+—— Water supply

3. Water Tank: it could be concrete or GRP panel. Capacity calculated based of
pump flow and hazard type .

v" GRP panel assemble by SS threaded rod , washer and nut .
v Anti- Vortex plate should be installed inside tank in suction line in order to prevent

turbulence flow and damage the pump consequently.
Generally made from Stainless steel or UPVC for water resistance.
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Suction Nozzle with Anti-Vortex Plate for Welded Suction Tanks.

4. Alarm Check Valve ACV :

Installed after FF pump and before distribution to the building to provide
manual and automatic alarm in case of fire.

5. Zone control Valve :

Valve package located in each floor / fire zone to regulate the operating
pressure , start the pump , and drain the network .ZCV component are ( OS&Y
gate valve , check valve , tamper switch , flow switch , PRV, test and drain valve

)

Wby e
e v i
Bacasinany itz

P LY ]
mmiant grride!
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e 0OS&Y Valve : Outside screw and yoke valve , include rising stem shows valve
position ( on / off ) . In addition , Tamper switch could be connected to provide
signal to Fire alarm panel, BMS and FF pumps .

e Flow Switch: Installed in main line within ZCV assembly and send signal to FF pump
in case of water flow through it.In addition, help to identify which exact zone are in
fire .

e Test and Drain Valve : For general maintenance to clean
the network and used during T&C process to verify the
system operation.
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e Fire hose cabinet and landing valve System :

e There is separate riser for FHC network for Most of the project.

e There is two type of fire hose : ( Hose reel ) rubber hose wrapped inside the cabinet used by
buildings occupant . ( Hose rack ) solid hose in rack , mainly used by civil defence .

e Coverage area for FHC is depend on Hazard type :
v' 800 m2 for light hazard.
v" 600 m2 for ordinary hazard.
v' 400 m2 for light hazard.

e Maximum length of the reel is 30 meter .

e Pipe size based on the number of connected FHC :
v" One FHC --- 32mm Dia pipe .

Two FHC --- 40mm Dia pipe .

Three FHC--50mm Dia pipe .

Four FHC -- 65mm Dia pipe .

A NERNERN

e FHCinstalled near staircase, car park , near main entrance and other occupied area .

e FHC type: Exposed ( installed back of hose ) and Reassessed ( decorative usage ) .

e Fire extinguisher is added normally to FHC .
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e Fire hydrant installed in external network to protect open space.
e Used by civil defence.

v Ductile iron pipe : Connection ( Flange / push fit ) .
v" HDPE : Connection ( Thermal Weld ) .
v" UPVC: Connection ( Rubber push fit / Solvent ) . Not recommended.

Eng. Mohamed Shehab mohamed_shehab2@hotmail.com



e Fire department / Siamese connection :

o Installed in front of each buildings or in external area as long as it accessible to civil defence
trucks.
e It used to feed the network or FF tanks with water during fire.

Installation :
1. Review shop drawing and verify the below :
a- Check the pipe sizes if they are match with number of sprinklers. For each hazard area, it
has special table shows the maximum number of sprinkler for each pipe diameter.
b- Check the coverage area of sprinklers and the minimum distances.

Table 23.5.2.2.1 Light Hazard Pipe Schedules

Steel Copper

] in EETEL miklers 1 in. 2 5m inklers
¥ in. dsprinklers I ¥ i A sprinkbers
14 i S sprinklers L ¥ i, O sprinklens

AT (K1 -.'||-|'|||.LE:'1-.' 2. 1% '~'|Il'i11l€|l-r\
2% qn. A0 sprinklers 214 in. 10 sprinklers

i il -.||-|'i||l..'!:'|'-.' 3 (§35] .-|1|'i|'|l\:|q-| =
Flin. LMl sprinklers 3 in. 115 sprinklers

| §aa. See Secoon B2 ERTT Qe Secinn 8,2

For 51 uniis, | i 2540 mim

Table 27,530 Ordiary Hazard Pipe Schedule

Steed Lopper
|
L, (25 g Eaptuiikders Liin {20 gind Japrmblers
AT AT Lagninkhirs 15w, Al e Hapimblers
ST RETH Hapankiers L5 . el anen Tpriklers
b (A ETH [nsagnklen Atk ae 1 epminktins
ol (55 o) Birsguinklers P e L6 | U snpimkbers
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{50 i) Fiaaprnklie G 1Al v SR ek

Ko 490 S 4.5 0 2 min | B R T
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Copy drawing dimension and mark the ceiling with support location as per support
distances table.

3. Drilling, anchorage and fixing pipes support.

4. Clean steel pipes and start three coat layer ( 1% is primer coat, 2™ first coat red paint, 3 is
the final red coat ).

5. Fabricate pipes based on required length for main lines and branches .

6. Use threaded machine For branches ( below than 2 %4”).

7. Used Grooved machine for main lines ( More than 2”).

8. Plug all opening then Proceed with pressure test ( 1.5 x Operating pressure ).
9. Touch up paint for all services .

10. Install valves and final fix items ( Sprinklers , FHC ).

e Take-Off
Example
a "
i\ !
Hol~ Mechanicsl TE
INg |
i
. 5 3 g o 1 % ; I
H._.._;._.ig.”......_l_-....-___1._._'!_‘@_'_..|__,+__._,..|_..@§2..._. ,_..._.n_:l... '{41"._1.,.. _____ {.._E'.f‘,-}..--...-..;--..nia___'...__EE_D.}_._, Branch1 '.
: 0P 4100 BP0 8P 4100 B8P 4100 :

[ale]s ]

bl gl b B g B g B
B0 4100

PN TRSPREVG, R - SEPURSE. P . . [ Sn— et g By g 90,
1 80P 4100

Elal
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» Black Steel Pipes ERW.
++ Threaded Fitting (for Dia 2” and less).

» Grooved Fitting (for Dia 2 %" and more).

For main line :

1- Pipe (150mm) — 6 Meter.

2- Reducer (150mmx100mm)- 1 Pcs.
3- Grooved Coupling (150mm)-1 Pcs .
4- Grooved Coupling (100mm)-1 Pcs .

Note: We used Mechanical Tee in FF system because it is simple, easy to install and reduce the
number of fitting was used before.

(Mech. Tee = Tee + Reducer + 2 Coupling)

Review manufacture catalogue for available sizes.
SPRIG
For Branch line # 1 :
5- Mech. Tee (100mmx50mm)-1 Pcs. DROP _ BRANCH LINE
RISER NIPPLE
Note : We need to count the number of sprinklers in branch line and - CROSS MAIN

then check pipes table with specific hazard area to find out Riser nipple
size .

In our case, branch # 1 sprinkler is 8 Pcs . So the riser nipple size is 50mm .

6- Equal Tee (50mm)-1 Pcs. PPE SCHEDULE
7- Reducer ( 50mmx40mm)- 2 Pcs. p— . =
PFE SH LUGHT HAMRD DCCLPANCY QRDNARY HRDIRD (DT MBONE FICSE CELMG
8- Tee (40mm x 25mm)-1 PCs = } ; :
(iH] 1 1 ]
Note : 25mm for drop size and then should be reduced to 15mm ™ " ;
to match with sprinkler size. ' # ' ' 0 T 5
] 1] o L]
9- Pipe (25mm)- 1.5 Meter. o 5 5 =
10- Elbow 90Degree (25mm)- 2 Pcs. o ® " 0
11- Reducer (25mmx15mm)- 1 Pcs. o ij":‘t..“"*s.; ;{%?; o
AR § GRRTER, B 1 (TR
Now we proceed to make materials take off for the next " iomswore v oy :
PPE SIS G PER HYDRALAIC CARCULATIN FUR: TN APPRONAL

Sprinkler

12- Reducer (40mmx32)- 1 Pcs.
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e Fire Suppression System :

e Gas system used in places where water can’t be used specially electrical / Communication
rooms.
e FM200, CO2 and NOVEC system are the most gas used in fire suppression system .

e System components are the same but the filling gas is different.

e System Component :

v Pipes and fitting ( black steel Sch 80 / Stainless steel / Ductile iron ) .It should be
with higher thickness to handle the extreme operating gas pressure .

v' Heat and smoke detectors. Distributed based on coverage area of each detectors .

v’ Electrical panel ( BMS / FA provision ) . Connection required between system panel
and FA and BMS are specified on sequence of operation.

Cylinder . Tanks holding the cleanagent gas
Manifold .

Nozzle (90, 180, 360 ).

Manual release.

AN NN
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CHILLED WATER

SYSTEM
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HVAC- Chilled Water System:
e For design and installation Follow local standard ( GCC, SBC, ...etc ) or International one

(ASHRAE ) .

e Chilled water system is closed loop network used to cool the air through HVAC units ( FCU ,
AHU).

o Normal Water enters chiller at high temperature (Ambient temperature) and leave at low
(required design Temp.) Then transferred through pumps to the building’s units directly or
to the heat exchanger of each buildings in case of district cooling system.

Cooling Tower Air Handling Unit

Airilt)cllﬂd‘aﬂ Relief AT~ = “’éﬁetum Air

M oy v s N
il

- =
o]

- upply Air
AN ChilledSWattler
u
Hot Water PPy
Cool Water Chilled Water
Condenser Return
Electric Chiller

rCompressor

Evaporator
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e District cooling system:
Used when there is a series of chillers feeding multiple buildings in the same area ( Campos,
Compound ), Heat exchanger is the connection point in each buildings .

Punip
Retuen Cosling Water Supply Chilied Water
fp====anan v — >
|
| | - i %
| =] Chille 1 — Hen .
. - e [ | e
| E-F
|
Heat e - — et  Builing 2
Rejection :_JI* Chiller 2 Exchanger 2 f4
et |
i | win
|
I ] i __l-,m
I i  Heal o
)= = Building N
| Supply Cooling | | ChilleeN Exchanger |+
| Water i Bt Chilled Water
bemaa o - - | -

e Chilled Water network component :

1. Chiller : Refrigeration cycle Unit used to lower the water temperature through
heat exchanger . There is water and air cooled chiller.

WATER-COOLED
CHILLER

DIAGRAM g
Z &
HVACT :
-]

&

CHILLER

EXPANSION
VALVE COMPRESSOR

EVAPORATOR

Primary Supply
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2. Pumps : chilled water system contain a primary pump set ( to transfer chilled
water from building to chiller ) and secondary pump set ( to supply CHW to
Building’s unit ) .

According to controller, can be either a Variable frequency drive (VFD) which it
can change water flow based of demand OR Constant flow drive.

o —— R —=

Primary

Fump

Primary

Fump
= Chiller =

FPrimary
Pump

I -

Flow Mataer

Secondary Pumps

AHUsS

3. Pipes and fitting: Normally we used black steel pipe sch40 seamless for CHW
system, or we can used any pressure pipe.
v Connection : Based on project specification or :
Threaded for smaller diameter below than 2" .
Grooved for 2 1/2” and higher .
Welding for 10” and higher.
v" Insulation : CHW water pipes should be insulated to maintain cold
temperature .
Insulation materials can be (fibber glass , Foam , Rockwool , Arm flex —
rubber ) .
Insulation thickness and density are specify in project specification /
ASHRAE standard in each project and it vary between conditioned and
un-conditioned spaces.

4. HVAC Units : There is several HVAC unit which is work as heat exchanger
between chilled water coil and moving air . AHU / FCU .

v" FCU : Fan coil unit connected with duct for proper distribution and
control or exposed type used in open area .

v" AHU : Customized unit with more option ( filtration / air mixing / heat
recovery wheel ) .
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Filtration media: To control distributed air quality , there is bag filter, V-
filter , Metallic filter . Pressure drop before and after filter is a indication
to clean or replace it .

Air mixing: AHU can be operate as one of below :
1- 100% fresh air ( outdoor air ) .

2-  Mixing with return air .

3- Recovery wheel AHU .

e D): Pre filter
RA @): Medium filter
| :fiz: @9 @): Coll
T —— L
I Air | | | SA"E~

E:.OA ﬂJ} mixing
- Il chamber

Heat Recovery wheel: used to recover thermal energy from exhaust air
and used to lower fresh air ( outdoor ) temperature . consequently,
increase the efficiency and lower the energy / electricity used .

==

Return Air
Temo AT
hirfow  Zicin
Humidity 3%
385 pom

FCU
and
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_ and valve assembly as below installation detail:

VALVES PACKAGE ( HOOK-UP ) :

1. Dielectric union : Normally units coil is copper and chilled water network is black
steel . Therefore, to avoid electric corrosion of connection to different metal
together we used it .

2. Flexible connector : Used to isolate units vibration away from chilled water
network to protect it.
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3. Drain cock : Isolating valve Installed in lower point to drain the network .

4. Test Point: During testing and commissioning we use it by insert TAB device
and take measurements ( flow / pressure / temperature ) . In addition, it can be
considered as provision for gauges .

5. Gate valve : Isolate the lines , normally installed with electrical actuator to
control the flow and temperature during operation .
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6. Strainer : Installed in supply line before enter the units . to make sure the water
enter clean without any debris .

7. DRV Double regulating valve : to Control the chilled water flow entering and
leaving the units .

8. TWO/ THREE way valve : to Control the chilled water flow entering and leaving
the units . and for bypass.
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9. PICV : Pressure independent control valve to control the flow to the design set
point . Note : “ PICV replaced in old installation details by two valves ( double
regulating valve DRV and 2-way / 3-way valves ) .

10. Bypass line valve : Used during flushing process and units maintenance .

11. Butterfly valve : Gate valve function with compact size , recommended for
bigger pipes diameter.

5. Pressurization unit: used to pressure the network at the first time. In addition,
to maintain network pressure to the set point (pressure vary due to
temperature differences between pipe and outer running spaces).
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6. Air Separator : Device installed at the lowest point of the network in return line,
in order to remove the air which may network include due to temperature
variances .
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7. Chemical dosing set : After and during flushing process, chilled water should be
treated by adding chemical before entering HVAC units and pumps . Therefore,
water tested periodically to make sure water within accepted figure .

shuttarsteck
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HVAC- Refrigerant pipes system:

e For Design and Installation Follow local standard ( GCC, SBC, ...etc ) or International one
(ASHRAE ) .

e Copper pipes used for refrigerant system with three type ( K,L,M) which type ( L) is the most
used ( Rigid pipe).

e ACR coils are used widely in AC application especially domestic one.

e Refrigerant pipes connect the HVAC units (outdoor and indoor) as below :
Connect liquid line and gas line between Indoor and outdoor unit .

e Copper pipe connection either by Welding (solder / brazing) or flared joint .

-
¥l
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e DX unit : Direct expansion unit used refrigerant as cooling media . copper pipes used for
connection between indoor and outdoor units . ( FCU / AHU / Heat exchanger ) .

e VRV or VRF ( Variable refrigerant volume-flow ) system : use refrigerant as cooling and
heating medium. This refrigerant is conditioned by one or more condensing units (which
may be outdoors or indoors, water or air cooled), and is circulated within the building to
multiple indoor units.
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HVAC - Ducting System :

e For Design and Installation Follow local standard ( GCC, SBC, ...etc ) or International one
(ASHRAE / SMACNA ) .

e SMACNA standard is extremely important for duct design, fabrication, installation and
testing.

e Duct used to transfer air from one location to another based on the working system.

e Type of duct:
1. Galvanized duct-Rectangular.

2. Galvanized duct- Round.

3. Black steel duct-: Used for high temperature application like kitchen hood.
4. Stainless Steel duct: Used as anti-corrosion media.

5. Fire rated duct : G.l duct with fire rated paint , normally used in smoke

management system specially fire rated wall penetration .

e Duct Connection: By using clips for smaller sizes, duct-mate ( flanged ) for the bigger. and
angel bar in some situation .

e Duct Heat Insulation: Insulation thickness and density based on site running condition . also ,
there is two main type of insulation ( board — duct riser and roof / roll — horizontal duct ) .
Insulation materials: Fibber glass / Foam / Rockwool / Calcium Silicate for black steel duct).

e Duct Sound Insulation (Acoustic) : Used to damping the sound level passing through installed
duct.
Installed in supply and return duct.
Sound insulation material is Armaflex.
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e Duct working system ( Ventilation and cooling )
v" Ventilation: Fresh duct / Exhaust duct / Smoke duct / staircase pressurization.
v" Cooling: Supply duct / Return duct.

o - :used to control air flow through duct .
Dampers type: (Volume -VCD / Fire -FD / motorized / fire smoke) .

VCD: Manual damper used to control air flow in specific area to achieve design CFM .
Motorized VCD: Same VCD but controlled via electrical motorized actuator.

Fire damper FD: Damper installed in fire rated wall to prevent smoke transferred from one
area to another. FD contain lead pullet, which is melt in certain temperature cause to close

the damper.

Motorized fire and smoke damper MFSD: the same function of FD but it controlled via
electrical actuator connected with smoke and heat detector.
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* Fans:
Machine used to transfer air from one location to another based on air pressure
differences. Air flow measure by CFM (Cubic feet per minute) .

Fan types:

1. (Centrifugal and axial) based on motor and flow direction.
2. (Fresh / Exhaust / Smoke) based on working system.
3. (Constant flow / variable flow VFD drive) based on control design.
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Fuel System:

e Fuel system used to supply generator with fuel or petrol station.

e Generator: Machine convert burning fuel to electricity.

e Generator are two type: Air cooled ( built-in fan ) or Water cooled ( by add
radiator network ) .

e Normally connect with main electrical panel and used in emergency case while
main electrical source is out of service.

e Fuel System component :

1. Bulk tank : Underground tank store fuel at least for seven days of
generator daily consumption . Can be either steel or GRP .
2. Pipes and fitting : black steel pipe .
3. Pumps: It could be booster pump or submersible pump in bulk tank for
transfer fuel to daily tank.
4. Daily Tank : Steel tank store a day consumption of generator fuel.
5. Control system :
v" System with control panel that measure the fuel level with at
least three indicator ( low : filling / High : Overflow alarm ).
v Start and shut off pumps.
v"  Leak detection system.
Valves : Isolation valve / Check valve / Solenoid valve /.. etc.
Filling point : point to fill the bulk tank .
Fuel meter : installed after the filling point to measure consumed fuel .
Flame arrestor : device installed in tank for safety and for emergency
case of fuel leakage.
10. Air vent : installed in fuel tank and the network to released air .

L N o
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e Fuel system and generator room required special fire protection system. Foam namely is the
most popular used system.

»
-
-
-
-
n s
=
-
-
-
a8
o~

Eng. Mohamed Shehab mohamed_shehab2@hotmail.com



SUPPORTING

SYSTEM

B




e Used for Drainage pipes without rubber, and with rubber for water supply services.

e Threaded rod size and the distance between supports based on pipe size and project
specification.

e May it will used for copper and hot water pipes ( Insulated )but it not recommended
because it will damage the insulation .

RBSED STRS

PLAIN SPLIT CLAMP FOR
DRAINAGE PIPES

SNE-MUTS

RUBBER LINED SPLIT CLAMP
FOR WATER SUPPLY PIPES

(03 PLAIN/LINED SPLIT CLAMPS
\gezg/ s

LA

| CIRCULAR HANGER PIPE SUPPORT|

/04 TYPICAL PIPE SUPPORT
\apag/) S (15

b e e e e e

""""-""-"-"'""-""-"-"'"‘T""""""‘"""""""‘""""‘""“I"
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Sprinkler Clamp:

e Used for fire protection services especially for branch line.
e Threaded rod size and the distance between supports
based on pipe size and project specification.

EXPANSION BOLT

Clevis Clamp:

e Used for Fire protection main line.
e Threaded rod size and the distance between supports based on pipe size and project
specification.

Eng. Mohamed Shehab mohamed_shehab2@hotmail.com



-

|
$ $ PIPE SUPPORT SCHEDULE
L 1| (AS PER NFPA 13, TABLE 9.2.2.1, 2013 EDITION)
EXPANSION ANCHOR =
e 10 o ) MAXIMUM SUPPORT SPACING(M) | THREADED
PIPE BORE STEEL PIPE ROD SIZE
HORIZONTAL VERTICAL ?
. 25 2.4 3.0 9.5mm
32 2.7 3.0 9.5mm
40 3.0 3.6 9.5mm
50 3.0 3.6 9.5mm
65 3.7 4.6 9.5mm
80 3.7 4.6 9.5mm
100 3.7 4.6 9.5mm
150 4.5 5.4 12.7mm

Refrigerant Clamp:

e Used for insulated small diameter pipes (refrigerant and hot water pipes).

e Threaded rod size and the distance between supports based on pipe size and project
specification.
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Chilled Water Pipes Clamp:

e Rubber insert used for insulated chilled water pipes with U- Bolt fixed on angel bar or U-
Chanel.
e Sizes (Rubber insert, U-bolt, Threaded rod, angel bar) are based on pipes and insulation size.
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Ducting support:

e Itissimple angle bar/ U channel and threaded rod.
e Angel bar size and threaded rod based on duct weight and dimension.
e For round duct, we use U strap hanger.
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e Used to fix MEP services on the wall .
e U-channel assembly. It can be fabricated By Welding or by bolt and nut .

e Used to fix MEP services on the wall .
e U-channel assembly. It can be fabricated By Welding or by bolt and nut.
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Seismic Support:

e Used to protect MEP services from earthquake and extreme vibration.
e Worked as shock absorber.
e Provide extra supporting properties and extend supporting system expected life.

Order and take-off :

v Contact with support specialist ( HILTI / FISCHER/.... ) in order to start study your project and
provide support calculation based on site conditions and elevation.

v’ Specialist will required from you below information:
1. Service type.( Duct / Steel pipe / UPVC pipe /....).
2. Service weight.( ..... Kg/M2 ).
3. Service mounted element ( Wall / Ceiling / Floor ).
4. Distance between the service and mounted element .

v’ Calculation now is ready and support assembly will be provided for each case.

v" Some system can be combined to use the same support.
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Below is links contain useful related catalogue.
e UPVC pipes and fitting :

https://aplaco.com.sa/wp-content/uploads/2020/10/APLACO Pressure Catalouge.pdf

e Copper pipes :

https://fliphtml5.com/dase/ewof/basic

e PPR:

http://www.cosmoplast.com/catalogue/PPR-catalogue-July-2019-31-05-2020.pdf

e HDPE:

http://www.shieldglobal.com/wp-content/uploads/SHIELD-HDPE-Catalogue-1117-2.pdf

e CPVC:

https://www.eslon-plant.jp/web-en/catalog/Catalog-E_ SCH80PipeSystem.pdf

e Black Steel — Threaded Fitting :

https://www.cctf.com/catalogues/malleable_iron_threaded_fittings.pdf

e Black steel — Groove Fitting :

https://www.victaulic.com/assets/uploads/literature/G-103.pdf

e  Plumbing Valves :

https://www.econosto.fi/en/products/

e  Sanitary Fixture :

http://www.zoombathrooms.com/wps/wcm/connect/8b534b0042d892b39alcba73d300c517/Zoom catalo
gue FR _EN.pdf?MOD=AJPERES

https://pdf.archiexpo.com/pdf/grohe/specifiers-catalogue-2020/88802-380430.html

e Water heater:

https://pdf.archiexpo.com/pdf/ao-smith/product-catalogue/137018-239672.html

e  FF Valves and Sprinkler :

https://fakhribrothers.com/wp-content/uploads/2020/01/shield-main-catalogue-2015.pdf

e Fire Pump:

http://ofs-bd.com/wp-content/uploads/2018/04/fire-pump-catalogue.pdf
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e AHU:

https://www.carrier.com/commercial/en/sa/media/39HQ-Product-Data_tcm198-51091.pdf

e FCU:

https://www.shareddocs.com/hvac/docs/1013/Public/08/42DC-J14-8PD.pdf

e Chiller:

https://www.trane.com/content/dam/Trane/Commercial/lar/br/produtos-
sistemas/equipamentos/Chillers/Chillers Parafuso/Condensacao_Ar/RTAC-Serie R/RTAC Plus-
Nacional/Catalogo Produto-RTAC(RLC-PRC001B%20EN)%20small.pdf

e Dampers:

https://cgproducts.johnsoncontrols.com/cat_pdf/PUBL-7211.pdf

e QOil Interceptor:

https://www.zurn.com/media-library/web_documents/pages/technicalinformation/interceptors/oil-int-
combined-pdf.aspx

e Drainage accessories :

http://www.rundumswasser.com/fileadmin/rundumswasser/movs/Ablaeufe.pdf

https://www.saudicast.com/wp-content/uploads/2019/06/Saudi-Cast-Catalogue-2018-2020.pdf
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