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• A plumbing stack, also called a plumbing vent or a vent 
stack, is a long, vertical pipe extending out of your roof 
that directs wastewater from all the fixtures in your 
home to a municipal or private sewer system.



















A P-trap is a bend in a drain 
and waste pipe which contains 
a pocket of water, blocks toxic, 
foul-smelling sewer gases (like 
methane) from traveling 
through the pipe inside home.

S-traps are a type of plumbing 
trap that blocks sewer gases in 
sinks and other plumbing fixtures 
which traps wastewater before it 
drains to the sewer line, creating 
a water seal that prevents gases 
from flowing up through the 
drain. 

Q-trap is a common SWR fitting 
used in combination with Push fit & 
Solfit Pipes. It prevents 
transmission of unfavorable odors 
from the washroom to the living 
area. Commonly used in shower 
areas and WC drain areas.







Loss of Trap Seals
• Trap seal loss occurs when the seal of the trap is lost as a result of 

poor practice and by not following the regulations with regard to sanitation 
pipework installation.

• If a trap seal losses, smells from the sanitary appliances would enter the 
building. 

• The main reasons of losing the water seal are: 
• Evaporation 
• Capillary action 
• Momentum 
• Leakage 
• Wind effect 
• Compression or back pressure 
• Induced siphonage 
• Self siphonage 



Loss of Trap Seals
• Evaporation: Trap seals can be lost due to 

evaporation when fixtures are not used for long 
periods of time. This is especially true in warm or hot 
climates. When a trap seal evaporates, you can 
replenish the water seal by running water into the 
fixture. If this is not possible or convenient, then the 
drain opening may be sealed with a cap to prevent 
sewer gases from entering the structure. The rate is 
approximately 2.55 mm per week, so a 25 mm seal 
would last for 10 week. 

• Capillary action: This is another rare occurrence 
which happens in ‘S’ trap when a piece of porous 
material being caught over the bend of a trap 
absorbs water and deposits it down the waste 
discharge pipe. 



Loss of Trap Seals

• Wind Effect: This is caused by the effect 
of the wind which passes over the top of 
the ventilation pipe and thus causes 
pressure fluctuations.

• Momentum: This is caused by a sudden 
discharge of water from a bucket. Due to 
velocity water is discharged and it shoots 
around the trap bend and goes down the 
waste pipe, leaving no seal. 



Loss of Trap Seals
• Leakage: It is caused by a fault in the trap or 

plumbing installation and water on the floor would 
be apparent. 

• Compression or back pressure: This occurs in 
high rise buildings. When water is discharged down 
to the main discharge stack, air is compressed at 
the base of the stack. A waste pipe connected to the 
stack in the pressure zone may have the seal of the 
trap lost by the compressed air forcing out the 
water. Detergent foam increases the risk of 
compression. 



Loss of Trap Seals
• Induced siphonage: This is caused by 
discharge of water from another sanitary 
appliance connected to the same discharge 
pipe. In either a vertical or horizontal main waste 
pipe, as water flows down the pipe and passes 
the branch pipe connected to it, it draws air from 
it, thus creating a partial vacuum and 
subsequently siphonage of the trap takes place. 

• Self Siphonage: This is caused by appliances 
such as wash basins and other small 
appliances, due to their curved shape, and is 
caused by a moving plug of water in the waste 
pipe. A partial vacuum is created at the outlet of 
the trap, thus causing siphonage action takes 
place. 















Water Distribution System
•The layout of water distribution piping is basically a combination 

of horizontal or vertical piping arrangements designed to supply 
water from a source to points of use at different locations.

•Depending upon the location of supply in respect to the source 
of water, the distribution system is termed as up feed or down 
feed system.

Types of Distribution System
•Up feed system
•Down feed system



Up Feed System
System with piping above the main or 

pressure tank is called up feed 
system.

• In this system, as water is forced to 
rise from the main or reservoir, 
pressure is lost in overcoming the 
static head and friction offered to 
water flow.

• At the uppermost and furthest outlet, 
enough pressure must be ensured to 
operate the faucet. 



Up Feed System

Advantages of Up Feed System
•It requires the least floor space
•It generally has lowest initial cost
•It is the most flexible system in terms of available flow and 

pressure to meet a variety of distribution requirements
•The installation does not impose a large weight on the structure.



Up Feed System

Disadvantages of Up Feed System
•It has the highest operating and maintenance cost
•Sophisticated control system and knowledgeable maintenance staff 

is required
•Water supply is interrupted due to power failure
•Instantaneous pressure fluctuation may be greater
•The installation does not impose a large weight on the structure.



Up Feed System
Generally two systems are adopted in a building for an up feed 

distribution.
Booster Pump System
• A booster pump system is generally employed when pressure in water 
supply main is insufficient and variable. Booster pump draws water 
from the supply main or underground reservoir and supplies water at 
desired pressure, directly to the points of uses.

Hydro Pneumatic Tank System
• Hydro Pneumatic tank system consist of a pneumatic water tank used 
in connection with a water pump. The pneumatic tank is simply a water 
tank partly filled with air. It acts as an equalizer of the water demand. 
Air volume in the tank is maintained supplying air by an air 
compressor.



Down Feed System

When the source is located at an 
elevated position than the points of 
use then the supply system is called 
a down feed system

•In this system static head is available 
for overcoming friction to flow 
through piping and for obtaining 
adequate delivery pressure at 
faucets.

•Water distribution from overhead 
tanks to faucets in the lower floors is 
the down feed system



Down Feed System

Advantages of Down Feed System
• Provides a reserve against failure of the mains supply
• Economy of water mains and the size of the service pipes
• Reduced possibility of mains pressure dropping which could lead 
to back siphonage of water from sanitary appliances into the main

• Reduced pressure on the installation which minimizes noise and 
wastage and enables appliances like hot water cylinders of 
reasonable gauge to be used.

• Heating and hot water supply apparatus can be vented to the 
storage cistern thereby minimizing safety valve requirements.



Down Feed System

Disadvantages of Down Feed System
•Space and support must be provided for the storage 
cistern.

•Storage cisterns may become dirty especially if not 
provided with a cover.

•Drinking water is supplied directly from the main.
•The reduced pressure means that the distributing pipes 
have to be larger.



Plumbing fixtures
•Plumbing fixtures are installed receptacles, devices or 
appliances to an existing plumbing system which are 
designed to receive pure water and discharge wastes.

The fixtures most commonly included in toilet and kitchen 
are:

• Lavatory
• Sink
• Bathtub
• Water Closet
• Sink
• Faucet



Plumbing fixtures
Flush Tank/Flush Cistern: A chamber in which water is accumulated 

and discharged rapidly for flushing out water closets and urinals.
Flush Valve: A flush valve is a device located at the bottom of a tank 

for the purpose of flushing water closets and similar fixtures and is 
closed by direct water pressure or some other mechanical means.

Fixture Unit: A fixture unit (F.U.) is a quantity in terms of which the 
load producing effects on the plumbing systems of different kinds of 
plumbing fixtures are expressed on some arbitrary chosen scale. A 
fixture unit is not a flow rate unit but a design factor.

Riser: A water supply pipe which extends vertically one full story or 
more to convey water to branches or fixtures or to OH tank.







Design of Water Supply System of a Building
a. Design of Water Supply Main
• Estimate total fixture units of the building.
• Determine water supply demand in gpm (from demand load 
curve).

• Selection of the required pipe size to allow design flow and 
determine the allowable frictional loss in the selected pipe size. 

• Zoning of water distribution
- Lower floors can be up feed from the service main pressure.
- Upper floor must be supplied by down feed risers from elevated 

tank.



Design of Water Supply System of a Building

b. Determination of Up feed Zone (from the service main)
• In an up feed zone, P = p + 0.434h + f
where, P = service main pressure, psi
p = pressure drop through water meter, piping and equipment, psi.
h = height from the main to the top fixture served by up feed zone, ft.
f = fixture pressure, psi
• Pressure drop through the piping will be determined based on the 
selection of pipe and demand flow. Comparatively larger pipe dia can 
be selected to conserve pressure for the up feed zone.

• Pressure drop through water meter will be obtained from 
manufacturer’s data



Design of Water Supply System of a Building

c. Determination of Down feed Zone (from the overhead tank)
• Position of overhead tank, P = 0.434h
where, P = minimum allowable pressure for a fixture, psi (depends on 

type of fixture )
h = height from the overhead tank to the topmost fixture served by 

down feed zone, ft.



Design of Water Supply System of a Building

d. Check the available pressure allowable to overcome friction loss (Up 
feed zone)

p = P – (p′ + 0.434h + f + b)
Where, p = pressure drop due to friction through piping, fitting and 

equipment, psi
P = service main pressure, psi
p′ = pressure drop through the water meter, psi.
h = height from the main to the top fixture served by up feed zone, ft.
f = maximum fixture pressure, psi
b =fixture branch pressure, psi (usually 1 psi)



Design of Water Supply System of a Building

e. Check the available pressure allowable to overcome friction loss 
(Down feed zone)

p = 0.434h - f - b
where,
p = pressure drop due to friction through piping, fitting and equipment, psi.
h = height from the overhead tank to lowest fixture served by down feed 

zone (ft)
f = maximum fixture pressure, psi
b =fixture branch pressure, psi (usually 1 psi)


