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Abstract:  Paper is regarding water distribution network of urban areas. In this we studied all parameters of water like pressure, 

velocity, demand and majorly head losses. In this paper we have designed a specific water distribution network for urban areas 

considering all total demands, by demand method. 
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CHAPTER 1 

I. INTRODUCTION 

Water distribution network is necessary infrastructure for supply of water. It connects consumers to sources of water using 

hydraulic components such as pipes, valves, pumps and tanks. Primary aim of water distribution network is to deliver water to meet 

the demands on pressure and quality. Pune is the city with major of water distribution problems. As it is faster growing city it has to 

keep water distribution network good for keeping the pace of the water demand growth in various parts of the town. WaterGems is 

hydraulic modeling software which is used for analysis and design of water distribution network. Google Earth used for ensuring 

layout of water distribution network and Satellite image of study. The study presents hydraulic analysis of Bibwewadi territory of 

Pune city. 

II. SCOPE OF PROJECT 

 To design a proper water distribution network across the area. 

 To reduce water loss and Non-Revenue Water. 

 Ensure sustainable and economical Water Supply service. 

 Helps to manage water supply and demand. 

 To convert exiting intermittent WS system to 24 x 7 WS system which incudes transmission, storage and distribution of 

clear water to selected area. 

III. NEED OF WATER SUPPLY PROJECTS 

 Provide 24x7 equitable distribution of the water with adequate pressures, as per CPHEEO guidelines. 

 Planning of the “Active Leakage Control system”, to reduce  the Non –Revenue Water To acceptable level of 15 % as per 

CPHEEO guidelines. 

 To achieve the goal of continuous pressurized water supply in a reasonable time period. 

 To ensure safe and equitable water supply on the basis of DMAs population in Pune city for the period of next 5 years 

(2017-2022). 

 To ensure the distribution of the water during the entire day (24x7 modality). 

 To reduce the level of water losses and Non-Revenue Water. 

 To ensure the technical and economical sustainability of the water supply service. 

IV. AIM 

 To Analyze and Design Water Distribution Network of Urban Area. 
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V. OBJECTIVES 

 To Analyze Existing Water Distribution Network of selected study area. 

 To Design Water Distribution Network of selected study area. 

 To check all parameters in Results which is required in designing of water distribution network.  

 

CHAPTER 2: METHODOLOGY 

1. Take Survey map of the study area from Google earth software. 

2. Analyze the existing network. 

3. Designing of water distribution network in WaterGEMS software. 

4. Specify population based nodal demand. 

5. Validate and compute the network. 

6. Check all parameters. For eg. flow, major and minor losses, velocity. 

 

 

I. SELECTION OF STUDY AREA 
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 Place: Ward No 40, Bibwewadi, Pune City, Maharashtra, India. 

 Coordinate : 18.4690o N, 73.8641o E 

 Population: 24791 

 Pin Code: 411037 

 

II. DESCRIPTION OF STUDY AREA 

 Administration area of PMC: 243.95 Sq.Km. 

 Area of PMC divided into 76 Prabhag. 

 Study area: 40th Prabhag number 

 Ward Population: 71924, Network Population: 24791 

 Over head Tank capacity: 78 Lakh liters 

 Location of Overhead Tank:-- Bibawewadi Gaothan Overhead Tank G9+549 Pune, Maharashtra 

 Transmission of water: Khadakwasala dam to WTP and from WTP to Overhead Tank 

 
Ward No. 40 is a ward in Pune Municipal Corporation, Maharashtra state, India. The main reason for the selection of above 

study area is uneven pressure and tremendous fluctuations observed in the flow rate. A water distribution network is an 

essential hydraulic infrastructure which is part of water supply system composed of different set of pipe, hydraulic devices 

and storage devices. Water distribution system connects to source of water using hydraulic components. 

 

III. WORK FLOW 

 Data Collection: 

1. Population 

2. Elevation point of study area 

 

 To work:  

1. Population Forecasting 

2. Demand 

3. Survey Base Line  

4. Designing of network on WaterGems 

5. Validate 

6. Compute 
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CHAPTER 4 

THEORY 

 WATERGEMS 

BentleyWaterGems is effective software with a comprehensive yet easy to use decision support tool for water distribution network. 

In watergems we can do analysis and designing of hydraulic model, water quality analysis, PDD simulation, Leakage detection, 

etc. In Maharashtra state for water supply in urban areas municipal corporation works. In this water distribution network is designed 

in watergems software. 

 

 HYDRAULIC REVIEW 

 

Velocity = Flow / Area 

Flow=Volume / Time 

Pressure Force / Area   

Energy = {H = (p/y)+z+(v²/2g)} 

Head loss 

Darcy Weisbach - h = flv²/2gd 

Hazen Williams - h = (KL/D116) x (V/C)1.85 

Mannings-V = (1/n) x R2/3 x S1/2 

 

 

 

 POPULATION FORECASTING 

              The knowledge about the past populations and assumptions about the future are fundamental to planning decisions& the 

projections are estimates of the population for future years. They illustrate the plausible courses of future population and are 

developed using normative procedures comprised of mathematical models and analysis of growth rates based on historical data. 

The projected numbers are best assessed population estimated based on published government/institutional data comprising of the 

most recent decennial census and pune city development plan ,the design population is estimated considering the future growth 

patterns of the area under consideration. 

              The design population is estimated with due regard to all the factors governing the future growth and development of the 

project area in industrial, commercial, educational, social and administration spheres. Special factors causing sudden immigration 

or influx of population growth and can also be graphically interpreted wherever necessary. 

             For estimation of the design population ,various methods have been prescribed in the manual on water supply  and treatment 

published central public health and environmental organization under ministry of urban development ,which are applicable to 

similar habitats . The fact is that none of the method guarantees  the exact precision of population projection, as the cities are 

dynamic entities and their development changes from time to time depending upon the master planning .city administration, policies, 

infrastructure creation and socio-economic conditions.   

 POPULATION FORECASTING METHODS:  

 Arithmetical Increase Method  

Rate of change of population with time is assumed to be constant. Applicable to old and large cities with no industrial growth and 

reached a saturation or maximum development. This method yields lower result for rapidly growing cities.  

Pn = (P◦ + n.x)  

Where p◦ = Latest known population; 

  Pn = prospective population after n decades.  

X = Average increases in population per decade.  

  

 Geometrical Increase Method 

Percentage increase in population from decade to decade is assumed to be constant. It gives good result for young cities and 

expanding rapidly. 

  Pn = P◦ [ 1 + ( r/100 ) ] ^ n ,  

r = Geometrical mean percentage increase. 

 Incremental Increase Method  

This method is modification of arithmetical increase method and it is suitable for an average size town under normal condition  

where the growth rate is found to be in increasing order While adopting this method the increase in increment is considered for 

calculating future population. The incremental increase is determined for each decade from the past population and the average 

value is added to the present population along with the average rate of increase.  

Average of increase in population is found by arithmetical increase method and is to this is added the average of net incremental 

increase.  

Pn = P◦ + n.x + n (n+1) /2 X Y  

Where, Pn increase. Population after nth decade, X = Average increase and Y = Incremental 
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 DESIGN PERIOD  

The design period of thirty years is considered, as per the standard norm of the CPHEEO. The pumps are designed for first 

stage of the design period, i.e. 15 years. The design years for various stages are as below 

 

BASE YEAR 2021 

DESIGN YEAR 2023 

ULTIMATE STAGE 2053 

 DEMAND AND ITS FACTORS 
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CHAPTER 5 

 

RESULT 

 

 POPULATION FORECASTING 

 

 
 

 

 

 NETWORK VALIDATION 
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 TANK REPORT 

 
 

 FLEX TABLE – JUNCTION 
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 FLEX TABLE – PIPES 
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 HYDRAULIC MODEL INVENTORY 
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 PIPE INVENTORY 

 

 
 

CHAPTER 6 

 

CONCLUSION 

 Water distribution network is analysed firstly and we found out that many of lines were out of age and need to design new 

network among the study area. 

 We designed the network using survey file of PMC and we found out that we have less scope of work for new design as 

major part of network has not been completed 30 years of span. 

 While designing network we found that elevations and undulations are unsteady and major work is to be done for pressure 

and flow parameters. 

 Mostly all parameters are taken into consideration while designing water distribution network. 

 By using hardy cross method and by doing manual calculations we studied flow in loops of our network. 

We selected material, diameters and all other parameters to design actual water distribution network to be implementated. 

 

CHAPTER 7 
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