
PLUMBING COURSE 



What is a project 



What is a project 





What is a project 



COLD WATER SUPPLY 

• Plumbing Fixtures 

• WATER TANK VOLUME 

• PIPE SIZING 

• PUMP FLOW RATE 

• PUMP REQUIRED 

PRESSURE 

HOT WATER SUPPLY 

• WATER HEATER CAPACITY 

• HOW TO GET HOT WATER 

WHEN YOU NEED (HOT 

WATER RECIRCULATION. 

DRAINAGE 

• DRAINAGE PIPE SIZING 

• SEPARATE WASTE AND 

SOIL SYSTEM 

• ONE PIPE SYSTEM 

• DRAINAGE BELOW THE 

DRAINAGE NETWORK 

(BASEMENT) 

SWIMMING POOLS 

• SWIMMING POOLS 

SYSTEM DESIGN 

• WATER FOUNTAINS 

DESIGN 





Water Closet Urinal Lavatory Shower Bathtub 

Service Sink or 
Janitor Sink 

Lavatory Glass)) Kitchen Sink 

 

 





Trap: 
A fitting or device that provides a liquid seal to prevent the emission of sewer 
gases without materially affecting the flow of sewage or waste water through the 
trap. 

 :الحواجز المائيه
هو جهاز او قطعه توفر حاجز مائي لمنع انبعاث غازات المجاري دون أن يؤثر جوهريا على تدفق مياه الصرف 

 .الصحي من خلال الجهاز



Trap types: 
 

• P- Trap 
• S- Trap 
• Running Trap 
• Bottle Trap 



Water Closet (WC) Types:  
    
According to Flushing way & drainage direction 

Reverse Trap 
S-Trap 

Blowout 
P-trap 
Back outlet  

Siphon Jet  



According to tank type 

Close Coupled type 

One Piece type 

Flushometer type 



According to flushing performance 

                              Fixture Type                                               Flow (gpm)                     Pressure (PSI) 
Water Closet, blow out, flushometer valve                              25                                       45 
Water Closet, siphonic, flushometer valve                               25                                       35 
Water Closet, tank, close coupled                                              3                                         20 
Water Closet, tank, one piece                                                     6                                         20 
Water Closet, flushometer tank                                                1.6                                       20 

Flush Tank Flushometer Tank Flush Valve with Sensor Flush Valve 



Water Closet Installation:  



Urinal Installation: 

Urinal 



Lavatory and Kitchen Sink Installation:  

Fixture Type                      Flow (gpm)                     Pressure (PSI) 
Lavatory                                     2                                        8 
Kitchen Sink                             2.5                                      8 

Lavatory 
Kitchen Sink 



Shower and Bathtub: 

Fixture Type                      Flow (gpm)                     Pressure (PSI) 
Shower                                      3                                       20 
Bathtub                                     4                                       20 

Shower Bathtub 



Emergency Fixture: 
  
1- Emergency Shower 
2- Emergency eye wash 

Emergency Shower Emergency eye Wash 



Floor Drain Types: 

Multi Inlet Floor Drain Floor Drain Single Outlet Trench Drain 

Floor Drain Installation 



Roof Drain Types 

Roof Drain Planter Drain 

Side Roof Drain 



Cold Water System: 

The primary task of a building cold water service and distribution system is to 
provide adequate flow, pressure, and volume suitable for use at every device 
that uses water, even when the system is at peak demand. 

المياه الباردة هو توفير تدفق كاف، ضغط، وحجم مناسب للمياه للاستخدام في كل جهاز نظام المهمة الأساسية ل

 يستخدم الماء، حتى عندما يكون النظام في ذروت الطلب

Source of Water: 
 
Municipality Water Network 
Water Tank (Suction) 
Roof Tank (Gravity) 
Towers Tanks (Gravity) 
Hydro pneumatic Tank  
Wells 

 مصادر المياه

 شبكه البلديه
 (سحب)خزان ارضي 

 (بالجاذبيه)خزان فوق السطح 
 خزان برجي
 خزان ضغط

 مياه ابار 



Water Tank Roof Tank  

Towers Tanks  Hydro pneumatic Tank  Wells 



WATER DEMAND CALCULATION 



EXAMPLE : WATER DEMAND FOR AN OFFICE BUILDING 

Assume a 4000 employee building offices. 

DAILY CONSUMPTION 

4,000 X 20 G.P.D.C = 80,000 GPD 

Total gallons per day = 80,000 

AVERAGE FLOW RATE 

80,000 / 9 hours (540 minute) = 150 GPM 

PEAK FLOW RATE 

150 x 2.5 = 375 gpm peak flow rate 



EXAMPLE : WATER DEMAND FOR AN APARTMENT HOUSE 

Assume a population of 1000 person. 

100,000 / 900 = 111 gpm average flow rate 

111 x 3 = 333 gpm peak flow rate 

1000 x 100 = 100,000 G.P.D. 

AVERAGE FLOW RATE 

DAILY CONSUMPTION 

PEAK FLOW RATE 



EXAMPLE : WATER DEMAND FOR A HOTEL 

Assume a population of 1000 person. 

130,000 / 660 = 197 gpm average flow rate 

197 x 3 = 591 gpm peak flow rate 

1000 x 130 = 130,000 G.P.D. 

DAILY CONSUMPTION 

AVERAGE FLOW RATE 

PEAK FLOW RATE 



WATER DEMAND FOR A HOSPITAL 





EXAMPLE : WATER DEMAND FOR A HOSPITAL 

Assume 500 bed general hospital 

1- consumption per year = 500 x 100,000 = 50,000,000 gal/yr 

2- consumption per month = 500 x 10,000 = 5,000,000 gal/month 

3- consumption per day = 500 x 300 = 150,000 gal/day 

4- peak hourly flow = 500 x 30 = 15,000 gal/hr 

5- minimum hourly flow = 500 x 3= 1,500 gal/hr 

6- peak instantaneous flow = ( 15,000 x 2 ) / 60 mins = 500 gpm 

7- average instantaneous flow =  500 / 2= 250 gpm 

8- Total gallons per day = 150,000 



WATER DEMAND FOR UNIVERSITIES 



WATER DEMAND FOR SHOPPING CENTERS 



EXAMPLE : WATER DEMAND FOR A SHOPPING CENTER 

Assume a 500,000 ft2 gross building area with 24,000 customers per day & 800 employees.  

Area Method 

500,000 x 0.1 gal/ft2/day= 50,000 gal/day  

Population Method 

24,000 customers x 1.25 G.P.D. / cust. = 30,000 G.P.D. 

800 employees x 20 G.P.D. / employee = 16,000 G.P.D. 

So, total is 46,000 G.P.D 

Use the higher figure of the area method – 50,000 G.P.D. 

Area Method 

Average rate = 50,000 / (60 x 10) = 84 gpm 

Peak rate = 84 x 2 = 168 = 168 gpm 



What is the GPM used to fill this tank in 4 hours ?? 



Water tank requirements 

1. tank size shall be considered to have empty 600 mm above water level for the 
float valve 

2. Could be mixed with Fire water tank provided that suction pipe of domestic 
water shall be connected at level equal to height of fire water  

3. Suction pipe should be higher than ground level by 100 mm at least 

4. Anti vortex plate should be installed at suction elbow to vortex 

5. Puddle flange should be installed 

6. Provide over flow pipe connected to storm or waste pipe , alarm signal should 
be provided (Back valve) 

7. Suction shall be through a sump provided at lowest point 

8. Tank shall be vented 

9. Ladder for maintenance shall be provided 
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Over Flow Pipes 



Drain Pipes 





















Design steps 

1- use hunter method to get WSFU for all fixture unites 
 
2- use hunter charts and tables to convert WSFU to GPM 
 
3- size all fixture pipes according to code 
 
4- design cold and hot water pipes 

Two conditions should be achieved during the pipe sizing: 
 
1) The velocity not exceeds 5 ft/s. 
 
1) Pressure loss not exceeds 10 ft/100 ft. 

(Recommended 4 ft/100  ft) 



IPC 



UPC 







UPC 



IPC 



IPC 







Open system or closed system ? 
What is the head losses for system ? 









Water Hammer 








