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Water Distribution System

Introduction 
• 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. 



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.

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.



Example I: A 10 story building has a floor to floor height of 10’, a pressure of 15psi is needed

to flush toilet. What is the required water pressure at the base of the building? (consider static head 

only)

Total lift = 10story x 10’

= 100 feet

Static pressure = 100*4.33/10psi

= 43.3 psi

Therefore, 
Pressure required= 43.3psi + 15psi (toilet) = 58.3psi



Different Up Feed System
Generally two systems are adopted in a building for an up feed distribution.
• Booster pump system
• Hydro-pneumatic tank system

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
Pressure at any point is determined by distance from outlet of tank

- Height of zone served is determined by max allowable pressure on the fixtures at the bottom

- Max pressure approx. 45 – 60psi
- Max height of zone (60psi / .434psi per ft) or about 138ft

- Beyond max height, pressure-reducing valve needed

- Fixtures at top of zone must have min pressure to work properly

- Example: flush toilet needs 15psi then water tank must be min of 15/.434 or 35’ above
the fixture
- Actual distance slightly greater to overcome friction



Excessive Water Pressure
If water pressure is excessive in a water distribution system, then it will cause damage to the 

components of the system. The damages that may occur are as follows-

• Bursting of pipe
• Failure of joints and for supports

• Fracture of valve and equipment

• Producing noise in pipe 
• Splashing of water from faucet

Water distribution pipe in a building shall be maintained at a 
pressure so that none of their fittings shall are subject to a
water head greater than 35 m (approximately 50 psi).



Principles governing the design
– Absolutely no risk of contamination

• no cross connection 
• no back flow

– Water supply and drainage pipe should not be laid
very close to each other
– Enough protection for pipe damage
– Adequate pressure should be maintained

Layout
– The lay-out of water supply pipes should be simple and direct as far as possible 

– The pipes should be laid out as straight as possible – Water supply and drainage pipe should not be laid
– The lay-out should be such as to admit of easy inspection and repair 

– The lay-out should be free from the occurrence of air pockets, sediment traps and noise transmission. 



General Features of Distribution System Design according to BNBC
• The water supply system shall be designed to supply minimum but requisite quantity of water to all 

fixtures, devices and appurtenances in every section of the building with adequate pressure. The design 
requirements of a water supply system are presented in Table 8.5.6.

• For a down feed water distribution system (roof tank supply), static pressure due to gravity increases with 
increasing floor height (4.32 psi or 0.3 Bar per floor of 10 ft. height at non flow condition). Therefore, 
water distribution pipe in a building shall be maintained at a pressure so that none of their fittings shall 
are subject to a water head greater than 35 m (approximately 50 psi).

• The distribution system shall be maintained at a pressure not less than those specified in Table 8.5.6 
during peak demand period.

• The minimum size of supply pipe for different fixtures shall be in accordance with Table 8.5.6. The fixture 
supply shall not terminate more than 0.76 m (2.5 ft) from the point of connection to the fixture. A 
reduced size flexible water connection pipe shall be used.

• The water flow velocity in the distribution system shall be controlled to minimize the possibility of water 
hammer.

• The design of water distribution system shall conform to approved engineering practices.









Design of Water Pipe

Flow Rate
• The flow rate of a fixture is the volume of water flowing in a given time. 
• Flow rate is expressed in cfs (gpm)



Probable Flow Rate
• The probability that all the faucets in a building or a section of the piping system will be in use at the same 

moment is quite unusual
• So the estimated demand load for fixtures used intermittently on any supply pipe is calculated using water 

supply fixture units (WSFU)

Water Supply Fixture Unit
The water supply fixture unit is a factor so chosen that load producing effects of different kinds of plumbing 
fixtures and their conditions of service can be expressed approximately as a multiple of the factor. It depends 
on-
• Demand of water by the fixture when it is being used
• The average time of water actually flowing when being used
• The frequency with which the fixture is likely to be used



Water Supply Fixture Unit for Different Types of Fixtures



• First, Total Fixture Unit for a supply pipe need to be calculated.
• Then Probable flow is determined using the following graph:



• An alternate approach:

• Effective Fixture units = Unit rate of flow 

• 1 unit rate of flow = 1 cft/mt = 28.316 l.p.m

• 1 lpm= 0.264 gpm



It may be noted from the Table that the probable demand load in the system with flush valves is higher than 
that in the system with flush tanks and the variation in either case decreases as the number of fixture unit 
increases till at 900 fixture units, the variation evens out and both values merge. 

Supply pipe diameter is selected using the following diagram:

Two methods:
• Limiting Velocity method
• Limiting Friction Loss method


