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CHAPTER 6
DISTRIBUTION OF WATER

6.1 GENERAL INTRODUCTION:

After treatment, water is to be stored temporarily and supplied to the consumers through the network of pipelines called distribution system. The distribution system also includes pumps, reservoirs, pipe fittings, instruments for measurement of pressures, flow leak detectors etc. The cost of distribution is about 40 to 70% of the total cost of the entire scheme. The efficiency of the system depends upon proper planning, execution and maintenance. Ultimate air is to supply potable water to all the consumers whenever required in sufficient quantity with required pressure with least lost and without any leakage.

6.2 REQUIREMENT OF A DISTRIBUTION SYSTEM:

1. The should convey the treated water upto consumers with the same degree of purity
2. The system should be economical and easy to maintain and operate
3. The diameter of pipes should be designed to meet the fire demand
4. It should safe against any future pollution. As per as possible should not be laid below sewer lines.
5. Water should be supplied without interruption even when repairs are undertaken
6. The system should be so designed that the supply should meet maximum hourly demand. A peak factor 2.5 is recommended for the towns of population 0.5. to 2 lakhs. For larger population a factor of 2.0 will be adequate.

6.3 LAYOUTS OF DISTRIBUTION SYSTEM:

Generally in practice there are four different systems of distribution which are used. They are:

1. Dead End or Tree system

2. Grid Iron system

3. Circular or Ring system

4. Radial system


6.3.1 DEAD END OR TREE SYSTEM:

This system is suitable for irregular developed towns or cities. In this system water flows in one direction only into submains and branches. The diameter of pipe decreases at every tree branch.
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Fig 6.1 Dead End System

ADVANTAGES

1. Discharge and pressure at any point in the distribution system is calculated easily
2. The valves required in this system of layout are comparatively less in number.
3. The diameter of pipes used are smaller and hence the system is cheap and economical
4. The laying of water pipes is used are simple.

DISADVANTAGES

1. There is stagment water at dead ends of pipes causing contamination.
2. During repairs of pipes or valves at any point the entire down stream end are deprived of supply
3. The water available for fire fighting will be limited in quantity

6.3.2. GRID IRON SYSTEM

From the mains water enters the branches at all Junctions in either directions into submains of equal diameters. At any point in the line the pressure is balanced from two directions because of interconnected network of pipes.
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Fig 6.2 Grid – Iron Method

ADVANTAGES

1. In the case of repairs a very small portion of distribution are a will be affected

2. Every point receives supply from two directions and with higher pressure

3. Additional water from the other branches are available for fire fighting

4. There is free circulation of water and hence it is not liable for pollution due to stagnation.

DISADVANTAGES

1. More length of pipes and number of valves are needed and hence there is increased cost of construction
2. Calculation of	sizes of pipes and working out pressures at various points in the distribution system is laborious , complicated and difficult.

6.3.3 CIRCULAR OR RING SYSTEM

Supply to the inner pipes is from the mains around the boundary. It has the same advantages as the grid-Iron system. Smaller diameter pipes are needed. The advantages and disadvantages are same as that of grid-Iron system.
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Fig 6.3 Circular of Ring System


6.3.4 RADIAL SYSTEM:

This is a zoned system. Water is pumped to the distribution reservoirs and from the reservoirs it flows by gravity to the tree system of pipes. The pressure calculations are easy in this system. Layout of roads need to be radial to eliminate loss of head in bends. This is most economical system also if combined pumping and gravity flow is adopted.
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Fig. 6.4 Radial System

6.4. SYSTEM OF DISTRIBUTION:

For efficient distribution it is required that the water should reach to every consumer with required rate of flow. Therefore, some pressure in pipeline is necessary, which should force the water to reach at every place. Depending upon the methods of distribution, the distribution system is classified as the follows:

1. Gravity system
2. Pumping system
3. Dual system or combined gravity and pumping system

6.4.1 GRAVITY SYSTEM:

When some ground sufficiently high above the city area is available , this can be best utilized for distribution system in maintaining pressure in water mains . This method is also much suitable when the source of supply such as lake, river or impounding reservoir is at sufficiently higher than city. The water flows in the mains due to gravitational forces. As no pumping is required therefore it is the most reliable system for the distribution of water as shown in fig. 6.5
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FIG 6.5 Gravity System

6.4.2 PUMPING SYSTEM:

Constant pressure can be maintained in the system by direct pumping into mains. Rate of flow cannot be varied easily according to demand unless number of pumps are operated in addition to stand by ones. Supply can be effected during power failure and breakdown of pumps. Hence diesel pumps also in addition to electrical pumps as stand by to be maintained. During fires, the water can be pumped in required quantity by the stand by units.
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Fig 6.6 Pumping System

6.4.3 COMBINED PUMPING AND GRAVITY SYSTEM:

This is also known as dual system. The pump is connected to the mains as well as elevated reservoir. In the begining when demand is small the water is stored in the elevated reservoir, but when demand increases the rate of pumping , the flow in the distribution system comes from the both the pumping station as well as elevated reservoir. As in this system water comes from two sources one from reservoir and second from pumping station, it is called dual system. This system is more reliable and economical, because it requires uniform rate of pumping but meets low as well as maximum demand. The water stored in the elevated reservoir meets the requirements of demand during breakdown of pumps and for fire fighting.
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FIG 6.7 Dual System of Distribution

The water may be supplied to the consumers by either of the two systems.

1. CONTINUOUS SYSTEM

This is the best system and water is supplied for all 24 hours. This system is possible when there is adequate quantity of water for supply. In this system sample of water is always available for fire fighting and due to continuous circulation water always remains fresh. In this system less diameter of pipes are required and rusting of pipes will be less. Losses will be more if there are leakages in the system.

2. INTERMITTENT SYSTEM

If plenty of water is not available, the supply of water is divided into zones and each zone is supplied with water for fixed hours in a day or on alternate days. As the water is supplied after intervals, it is called intermittent system. The system has following disadvantages:

1. Pipelines are likely to rust faster due to alternate wetting and drying. This increases the maintanance cost.

2. There is also pollution of water by ingress of polluted water through leaks during non-flow periods.

3. More wastage of water due to the tendency of the people to store more water than required quantity and to waste the excess to collect fresh water each time.

Inspite of number of disadvantages, this system is usually adopted in most of the cities and towns of India. In this system water can be supplied in the high level localities with adequate pressure by dividing the city in zones. The repair work can be easily done in the non-supply hours.


6.5 PUMPS

The function of pump is to left the water or any fluid to higher elevation or at higher pressure. Pumps are driven by electricity ,diesiel or steam power. They are helpful in pumping water from the sources, that is from intake to the treatment plant and from treatment plant to the distribution system or service reservoir . In homes also pumps are used to pump water to upper floors or to store water in tanks over the buildings.

6.5.1 TYPES OF PUMPS AND THEIR SUITABILITY

Based on the mechanical principle of water lifting pumps are classified as the following

	Sl.No
	Type of Pump
	Examples
	Suitability

	1.
	Displacement pumps
	Reciprocating pumps. Rotary, chain, gear wheel, pump and wind mills.
	This type of pumps are suitable for moderate heads and small discharges suitable for fire protection, water supply of
individual houses.

	2.
	Velocity pumps
	Centrifugal pumps, deep well, turbine pumps, jet pumps
	This type of pumps are used widely in water supply schemes containing sand, silt etc.

	3.
	Boyancy pumps
	Airlifting pumps
	Airlifting pumps are generally adopted for pumping of water from deep wells to a lift of about 60m containing mud, silt, debries etc.

	4.
	Impulse pumps
	Hydraulic Ram
	Used for Small water supply
projects to left the water for a height of about 30m or so.




6.5.2 CENTRIFUGAL PUMPS – COMPONENTS

Centrifugal force is made use of in lifting water . Electrical energy is converted to potential or pressure energy of water.

COMPONENT PARTS OF CENTRIFUGAL PUMP

Centrifugal pump consists of the following parts as shown in fig 6.8


[image: ]
Figure 6.8 Centrifugal Pump

1. CASING: The impellor is enclosed in the casing, which is so designed that kinetic energy of the liquid is converted into pressure energy before it leaves the casing.

2. Delivery pipe
3. Delivery valve
4. Impeller
5. Prime mover
6. Suction pipe
7. Strainer and foot valve

DESCRIPTION

The pump consists of a Impeller is enclosed in a water tight casing. Water at lower level is sucked into the impellor through a suction pipe. Suction pipe should be air tight and bends in this pipe should be avoided. A strainer foot valve is connected at the bottom of the suction pipe to prevent entry of foreign matter and to hold water during

pumping . Saction pipe is kept larger in diameter than delivery pipe to reduce cavitations and losses due to friction.

An electric motor is coupled to the central shaft to impart energy.

WORKING PRINCIPLE

When the impellor starts rotating it creates reduction of pressure at the eye of the impellor, which sucks in water through the suction pipe. Water on entering the eye is caught between the vanes of the impeller. Rapid rotation of the impellor sets up a centrifugal force and forces the water at high velocity outwards against the causing convert the velocity energy into pressure energy which is utilized to overcome the delivery head

6.5.4.OPERATION AND MAINTENANCE

Priming – Priming means filling up of the suction and casing completely with
water.

Pressure and suction developed by the impellor is proportional to the density of the fluid and the speed of rotation. Impellor running in air will produce only negligible negative pressure on the head. Hence it is required that is the casing and impellor is filled with water through a funnel and cock. Trapped air is released through pet cock. Initially the delivery valve is closed and the pump started. The rotation impellor pushes the water in the casing into the delivery pipe and the water in the casing into the delivery pipe and the resulting vacuum is filled by water raising through the suction pipe. The pass valve is opened while closing the bypass valve , while stopping the pump delivery valve is closed first and the pump switched off.

Maintenance may be 1) preventive maintenance 2) Break down maintenance.

Preventive maintenance

Locates the sources of trouble and keep the equipment in good operating condition. It involves oiling, greasing of stuffing boxes, observing the temperature of the motor and the pump bearings, checking the valves, strainer, electrical contacts, earthings etc.

Break down maintenance

Involves replacement of wornout components and testing . Sufficient amount of spares of impellors, bearings, slip-ring brushes, stater-contacts, gland packing, greases, oils, jointing materials, valves are to be kept instock to attend to the emergencies. It is usual to have one stand by pump in addition to the required number of pumps.

6.5.3 SELECTION OF PUMP HORSE POWER

Basic data regarding the water availability like diameter, depth of the well, depth of the water table, seasonal variations of water table, drawdown duration of pumping and safe yield are to be collected accurately before selecting a pump.

There are many varieties of specifications and choices available in the market and it is a tricky problem facing an engineer to select the best suited for his requirement.

POINT TO BE OBSERVED IN SELECTING A PUMP

1. Capacity and efficiency - The pump should have the capacity required and optimum efficiency.

2. Lift - Suction head from the water level to the pump level

3. Head – It is also called delivery head. Generally the total head (suction and delivery head) should meet all possible situations with respect to the head.

4. Reliability – A reputed manufacture or similar make pump already in use may give the failure rate and types of troubles.

5. Initial cost: The cost of the pump and its installation cost should be minimum.

6. Power – Power requirements should be less for operation

7. Maintenance – Maintenance cost should be minimum. Availability of spares and cost of spares are to be ascertained.


HORSE-POWER OF PUMP

The horse-power (H.P.) of a pump can be determined by calculated the work done by a pump in raising the water upto H height.

Let the pump raise ‘W’ kg of water to height ‘H’ m Then workdone by pump	= W X H Kg m
= WQH mkg/sec

Where W  density of water in kg/m3.

Q  water discharge by pump in m3/sec

Discharge x Total head The water horse power	=	------------------------------------
75

W × Q × H W.H.P.=	 	
75

W. H. P Break Horse Power = ----------------
Efficiency

W. H. P
=			 75 × 

6.6 PIPES AND REQUIREMENTS

Pipes convey raw water from the source to the treatment plants in the distribution system. Water is under pressure always and hence the pipe material and the fixture  should withstand stresses due to the internal pressure, vaccum pressure, when the pipes are empty, water hammer when the values are closed and temperature stresses.

REQUIREMENTS OF PIPE MATERIAL

1. It should be capable of with standing internal and external pressures
2. It should have facility of easy joints
3. It should be available in all sizes, transport and errection should be easy.
4. It should be durable
5. It should not react with water to alter its quality
6. Cost of pipes should be less
7. Frictional head loss should be minimum
8. The damaged units should be replaced easily.

6.6.1 DIFFERENT TYPES OF PIPES

The following are the different types of pipes

1. Cast Iron
2. Steel
3. Prestressed concrete
4. R.C.C

5. A.C. Pipes
6. Galvanised Iron (G.I)
7. P.V.C and plastic pipes

6.6.1 DIFFERENT TYPES OF PIPES


	Sl.No.
	Type of Pipe
	Advantages
	Disadvantages

	1.
	Cast iron Pipes
	1. Cost is moderate
2. The pipes are easy to join
3. The pipes are not subjected to corrosion
4. The pipes are strong and durable
5. Service connections can be easily made
6. Usual life is about 100 years
	1. Breakage of pipes are large
2. The carrying capacity of these pipes decreases with the increase in life of pipes.
3. The pipes are not used for pressure greater than 0.7 N/mm2
4. The pipes are heavier and uneconomical beyond 1200 mmdia.

	2.
	steel Pipes
	1. No. of Joinings are less because these are available in long lengths
2. The pipes are cheap in first cost
3. The pipes are durable and strong enough to resist high internal water pressure
4. The pipes are flexible to some extent and they can therefore laid on curves
5. Transportation is easy because of light weight.
	1. Maintenance cost is high
2. The pipes are likely to be rusted by acidic or alkaline water
3. The pipes require more time for repairs during breakdown and hence not suitable for distribution pipes
4. The pipes may deform in shape under combined action of external forces

	3.
	Prestressed concrete pipes
	1. The inside surface of pipes can be made smooth
2. Maintenance cost is low
3. The pipes are durable with life period 75 years
4. No danger of rusting
5. These pipes donot collapse or fail under normal traffic
	1. The pipes are heavy and difficult to transport
2. Repairs of these pipes are difficult
3. The pipes are likely to crack during transport and handling operations
4. There pipes are affected by acids,   alkalies   and   salty




	
	
	loads
	waters.

	4.
	R.C.C Pipes
	1. There are pipes are most durable with usual life of about 75 years
2. The pipes can cast at site work and thus there is reduction in transport charges
3. Maintenance cost is less
4. Inside surface of pipe can made smooth
5. No danger of rusting.
	1. Transportation is difficult
2. Repair work is difficult
3. Initial cost is high
4. These pipes are affected by acids, alkalies and salty waters.

	5.
	A.C. Pipes
	1. The inside surface of pipes are very smooth
2. The joining of pipe is very good and flexible
3. The pipes are anticorrosive and cheap in cost
4. Light in weight and transport is easy
5. The pipes are suitable for distribution pipes of small size.
	1. The pipes are brittle and therefore handling is difficult
2. The pipes are not durable
3. The pipes cannot be laid in exposed places
4. The pipes can be used only for very low pressures

	6.
	Galvanished Iron pipes
	1. The pipes are cheap
2. Light in weight and easy to handle
3. The pipes are easy to jion
	1. The pipes are affected by acidic or alkaline waters
2. The useful life of pipes is short about 7 to 10 years.

	7.
	P.V.C. Pipes
	1. Pipes are cheap
2. The pipes are durable
3. The pipes are flexible
4. The pipes are free from corrosion
5. The pipes are good electric insulators
6. The pipes are light in weight and it can easy to mould any shape
	1. The co-effcient of expansion for plastic is high
2. It is difficult to obtain the plastic pipes of uniform composition
3. The pipes are less resistance to heat
4. Sometypes of plastic impart taste to the water.



6.6.2 LAYING AND TESTING

Pipelines carrying water are laid 0.6m to 1m below the ground surface. Just before covering the trench with the earth, the pipe joints are to be tested for leakage. Jionts are inspected visually during the test and relaid wherever required.

Pressure of pumping mains are tested for 11/2 times the operating pressure in the pipe for 24 hours . The pressure is increased gradually at the rate of 1kg/cm2/minute. Loss of water by leakage is made up at not more than 0.1lit/mm of diameter of pipe per km per day for every 0.3N/mm2 pressure applied.
Allowable leakage during test is calculated by a formula QL = NDp / 115 Where QL  Allowable leakage in lit/day
N  No. of joints
P  Average test pressure D  diameter of pipe in mm
The above value is applicable for C.I A.C and concrete pipes. For steel and prestressed concrete pipes 3 times the above value is allowed.

Gravity pipes are tested with hydrostatic head of 2.5m at the highest point in the pipe for 10minutes permissible leakage is 0.2 litres / mm of diameter pipe per day per kilometer length.

6.6.3 MAINTENANCE OF PIPES

Hygienic quality and adequate flow in the pipe lines are to be maintained, preventive maintenance of pipes includes the following

1. Detection of leaks in faulty joints ferrule connections, pipes and fittings inside the consumer premises,

2. Detection of corrosion in pipes, fractures and replacement of these portions

3. The wastage of water 15 to 25% of leakage through pipe joints should be brought down to the minimum possible extent by adopting suitable preventive measures

4. Cleaning of pipes by flushing and disinfection of pipes

5. Protection against pollution

6. The records of regarding the lengths of pipe laid, length of pipe repaired or replaced, expenditure incurred, no. of fire hydrants , no. of service connections and all other relevant data inconnection with the distribution system should maintained for ready reference.


6.6.4 PIPE CORROSION – CAUSES AND PREVENTION

The term pipe corrosion is used to indicate the loss of pipe material due to action of water (Internal pipe corrosion) and action of water logged soil above the pipe surface (external pipe corrosion) by the results of corrosion, troublesome to both the water authority and consumers. The various factors contributing to the pipe corrosion are

1. ACIDITY: The water having low PH value due to the presence of carbonic acid or other acids may cause corrosion

2. ALKANITY: The water possessing sufficient calcium bicarbonate alkanilinity is anti-corrosive in nature

3. BIOLOGICAL ACTION: The growth of iron-bacteria, and sulphur bacteria may develop aerobic and anaerobic corrosion respectively.

4. CHLORINATION: The presence of free chlorine or chloramines makes the water corrosive

5. ELECTRICAL CURRENTS: Corrosion canals also be developed by the union of dissimilar metals or by the earthing of electrical system to water pipes.

6. MINERAL AND ORGANIC CONSTITUENTS: The presence of high total solids in water accelerates the process of corrosion

7. OXYGEN: the presence of oxygen is found in both the corrosive and non-corrosive waters. The aeration infact is employed in some cases for prevention of corrosion.

EFFECTS OF PIPE CORROSION

1. Pipe corrosion may lead to the tuberculation (formation of small projections on the inside surface of pipe) which decreases carrying capacity of water

2. The pipe corrosion leads to the disintegration of pipeline and it demands heavy repairs

3. The pipe corrosion imparts colour, taste and odour to the flowing water

4. The pipe connections are seriously affected by pipe corrosion

5. The pipe corrosion may make the water dangerous for drinking and other purposes.



PREVENTION OF PIPE CORROSION

Pipe corrosion is not possible to completely eleminate but we can minimise by the following methods.

1. Cathodic protection: By connecting the pipe line to the negative pole of D.C. generator or to the anode metals like magnesium so that the entire pipe acts as cathode. This cathodic treatment is most effective. It is expensive and involves many practical problems

2. Proper pipe material: The alloys of Iron or steel with cromium, copper or nickel are found to be more resistance

3. Protective Linings: The pipe surface should be coated with asphalt, bitumen, cement mortar, paints, resins, tar, zinc etc.

4. Treatment of water: By proper treatment and adjustment of PH value, control of calcium carbonate, removal dissolved oxygen and carbon dioxide, addition of sodium silicate etc prevent the pipe corrosion.



CHAPTER 7
APPURTENANCES IN THE DISTRIBUTION SYSTEM


7.0 UNDERSTAND THE VARIOUS APPURTENANCES IN A DISTRIBUTION SYSTEM

The various devices fixed along the water distribution system are known as appurtences.

The necessity of the various appurtenances in distribution system are as follows

1. To control the rate of flow of water
2. To release or admit air into pipeline according to the situation
3. To prevent or detect leakages
4. To meet the demand during emergency and
5. Ultimately to improve the efficiency of the distribution

The following are the some of the fixtures used in the distribution system.

(i) Valves
(ii) Fire hydrants and (iii)Water meter

7.1 TYPES OF VALVES

In water works practice, to control the flow of water, to regulate pressure, to release or to admit air, prevent flow of water in opposite direction valves are required.

The following are the various types of valves named to suit their function
1. Sluice valves
2. Check valves or reflex valves
3. Air valves
4. drain valves or Blow off valves
5. Scour valve


7.2.1 SLUICE VALVES

These are also known as gate-valves or stop valves. These valve control the flow of water through pipes. These valves are cheaper, offers less resistance to the flow of water than other valves. The entire distribution system is decided into blocks by providing these valves at appropriate places. They are provided in straight pipeline at 150-200m intervals. When two pipes lines interest, valves are fixed in both sides of intersection. When sluice valve is closed, it shuts off water in a pipeline to enable to undertake repairs in that particular block. The flow of water can be controlled by raising or lowering the handle or wheel.
[image: ]
Fig 7.1

7.2.2 CHECK VALVE or REFLUX VALVE

These valves are also known as non-return valves. A reflux valve is an automatic device which allows water to go in one direction only. The swing type of reflux valve as shown in fig 7.2 is widely used in practice.
[image: ]
Fig 7.2

When the water moves in the direction of arrow, the valve swings or rotates around the pivot and it is kept in open position due to the pressure of water. When the flow of water in this direction ceases, the water tries to flow in a backward direction. But this valve prevents passage of water in the reverse direction.

Reflux valve is invariably placed in water pipe, which obtain water directly from pump. When pump fails or stops, the water will not run back to the pump and thus pumping equipments will be saved from damage.

7.2.3 AIR VALVES

These are automatic valves and are of two types namely
1. Air inlet valves
2. Air relief valves

1. AIR INLET VALVES

These valves open automatically and allow air to enter into the pipeline so that the development of negative pressure can be avoided in the pipelines. The vacuum pressure created in the down streamside in pipelines due to sudden closure of sluice valves. This situation can be avoided by using the air inlet valves.

2. AIR RELIEF VALVES

Some times air is accumulated at the summit of pipelines and blocks the flow of water due to air lock. In such cases the accumulated air has to be removed from the pipe lines. This is done automatically by means of air relief valves.
[image: ]
Fig 7.3. Air Valve


This valve consists of a chamber in which one or two floats are placed and is connected to the pipe line. When there is flow under pressure in the pipeline water occupies the float chamber and makes the float to close the outlet. But where there is accumulation of air in the pipeline, air enters the chamber, makes the float to come down, thus opening the outlet. The accumulated air is driven out through the outlet.

7.2.4 DRAIN VALVES OR BLOW OFF VALVES

These are also called wash out valves they are provided at all dead ends and depression of pipelines to drain out the waste water. These are ordinary valves operated by hand.

7.2.5. SCOUR VALVES

These are similar to blow off valves. They are ordinary valves operated by hand. They are located at the depressions and dead ends to remove the accumulated silt and sand. After the complete removal of silt; the value is to be closed.

7.2.6. WATER METER

These are the devices which are installed on the pipes to measure the quantity of water flowing at a particular point along the pipe. The readings obtained from the meters help in working out the quantity of water supplied and thus the consumers can be charged accordingly. The water meters are usually installed to supply water to industries, hotels, big institutions etc. metering prevents the wastage of purified water.

7.2.7 FIRE HYDRANTS

A hydrant is an outlet provided in water pipe for tapping water mainly in case of fire. They are located at 100 to 150 m a part along the roads and also at junction roads. They are of two types namely.

1. Flush Hydrants.	2. Post Hydrants

1. Flush Hydrants

The flush hydrants is kept in under ground chamber flush with footpath covered by
C.I. cover carrying a sign board “F-H”.

2. Post Hydrants

The post hydrant remain projected 60 to 90cm above ground level as shown in fig 7.4 They have long stem with screw and nut to regulate the flow. In case of fire accident , the fire fighting squad connect their hose to the hydrant and draw the water and spray it on fire.

A good fire hydrant

1. Should be cheap
2. Easy to connect with hose
3. Easily detachable and reliable

4. Should draw large quantity of water
[image: ]
Fig 7.4 POST FIRE HYDRANT

SUMMARY

1. The various devices fixed along the water distribution system are known as appurtenances.

2. They are used
a) To control the rate of flow
b) To release or admit air into pipe line
c) To draw water for fire fighting and
d) Ultimately to improve the efficiency of the distribution system

3. Some the appurtenances are
b) Valves
c) Fire hydrants
d) Watermeter

4. The types of valves are
b) Sluice valve
c) Check or Reflux valve
d) Air valve
e) Drain valve or blow off valve
f) Scour valve

5. Sluice valves or gate valve is used to control the flow of water.

6. Check or reflex valve is used to allow water to flow in one direction only

7. Air valves are automatic valves and are two types
b) Air inlet valves – opens automatically and allow air to enter into the pipeline to avoid negative pressures

c) Air-relief valve – are fixed at summit of pipeline to remove accumulated air to avoid air lock

8. Drawn valve or blow off valve or wash out valve provided at all dead ends and depressions of pipeline to drawn out the wash water.

9. Scour valve is similar to blow off valve is located at the depressions and dead ends to remove the accumulated silt and sand

10. Fire hydrants are the mountings on the water mains and distribution pipes to draw large quantity of water for fire fighting purpose. Fire hydrants are of two types.
b) Flush hydrant is kept in underground chamber flush with footfath covered by C.I. cover carrying sign board “F-H”.
c) The post hydrant remain projected 60 to 90 cm above ground level.

11. A water meter is a device used for measuring the amount of water flowing through it.
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