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Abstract— Rooftop Rain Water Harvesting is the technique 

through which rain water is captured from the roof 

catchments and stored in reservoirs. Harvested rain water can 

be stored in sub-surface ground water reservoir by adopting 

artificial recharge techniques to meet the household needs 

through storage in tanks. 
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I. INTRODUCTION 

Rainwater Harvesting Is a Technology Used for Collecting 

and Storing Rainwater from Rooftops, The Land Surface 

Using Simple Technique: In the Most Basic Form of This 

Technology, Rainwater Is Collected in Simple Vessels at The 

Edge of The Roof. Variations On This Basic Approach 

Include Collection of Rainwater in Gutters Which Drain to 

The Collection Vessel Through Down-Pipes Constructed for 

This Purpose, And the Diversion of Rainwater from The 

Gutters to Containers for Settling Particulates Before Being 

Conveyed to The Storage Container for The Domestic Use. 

As The Rooftop Is the Main Catchment Area, The Amount 

and Quality of Rainwater Collected Depends on The Area and 

Type of Roofing Material. In many regions of the world fresh 

drinking water is not regularly available. They spend more 

money to for the save the fresh water drinkable water by 

investing huge cost and expenditure. Rainwater is free source 

and comparatively clear and with genuine treatment it can be 

even utilized as a potable water source. 

II. OBJECTIVES 

 To create simple and economical rainwater harvesting 

system for a college campus. 

 To minimize the cost of municipal corporation and 

reduce ground demand. 

III. STUDY AREA 

The shape of any given catchment area has a considerable 

influence on the catchment possibilities. Therefore, different 

types of roofs provide different catchment possibilities of the 

most common roof types, the single pitch roof is the most 

appropriate for rainwater harvesting, since the entire roof area 

can be drained into a single gutter on the lower side and one 

or two downpipes can be provided depending on the area. 

Lucknow lies in the rain region of eastern UP that receives 

the rainfall from coming monsoon in June to august. The 

standard rainfall precipitation in Lucknow is about 700 mm 

(June to august). In 2020-21 the standard rainfall has been 

180mm in June ,280mm in July, 190mm in august, as discuss 

earlier in the section of introduction importance of rainwater 

harvesting at BIET CAMPUS. We are taking the academic 

building of the BIET campus for the designing the satellite 

image of the building is showing below. 

 
Fig. 1: Google map image of study area 

IV. METHODOLOGY 

Following steps are followed in design a Rainwater 

Harvesting System. 

Step-1: Determination of Catchment Area. 

Step-2: Rainfall Data Collection. 

Step-3: Runoff Coefficient. 

Step-4: Estimation of Water Harvesting Potential. 

Step-5: Estimation of Water Demand. 

Step-6: Filtration System 

Step-7: Design of Storage Tank Cost Estimation. 

1) Area Calculation of Roof Catchment-8000 sq.m:  

 
Fig. 2: Catchment Area image 

2) Rainfall Data Collection: 

The climate of India comprises a wide range of weather 

conditions across a vast geographic scale and varied 

topography, making generalisations difficult. Lucknow is 

located at 26.8467 degree north, 80.9462 degree east in UP at 

the elevation of Lucknow in approximately 123 meter 

(404feet) above the sea level and receives minimum rainfall 

in June to august during southwest monsoon. The average 

annual rainfall data of the area is taken from the information 

centre. thus, data is related to campus is given below. 
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 The wettest month (with the highest rainfall) 

is July (269.9mm).The driest month (with the least rainfall) 

is April (5mm). 

 Monthly rainfall data of Lucknow district (source 

metrological department Lucknow) 

3) Runoff Coefficient: 

Runoff Coefficient by the Book of (Santosh Kumar Garg). 

Types Of Area 
Run-Off Coefficient 

(K) 

 Single houses 

 Garden apartments 

 Commercial and industrial 

areas 

 Forested areas depending on 

soil 

 Asphalt or concrete 

pavements 

0.3 

0.5 

0.9 

 

0.05-0.20 

 

0.85 

4) Estimation of water harvesting potential: 

Rainwater Harvesting Potential= Area*Rainfall*Runoff 

Coefficient 

Total roof top area=8000m2 

Taking runoff coefficient=0.85 

Annual rainfall=990mm/year 

                        =0.99m/year 

Rainwater harvesting potential=8000*0.99*0.85 

                                                 =6732m3/year 

Maximum monthly rainfall in 1 month=270mm 

Maximum rainfall collected in 1 month=8000*0.27*0.85 

                                                               = 1836 m3/month 

Including 5%loss of water =1836*5/100 

                                           = 91.80m3/month 

Total water has to be stored= 1836-91.80 

                                             =1744.20m3 

5) Estimation of water demand: 

Per capita demand for collage and school=15to 25 litre 

Total strength=2500 

Total demand of water per day=20*2500 

                                                 =50000L/day 

                                                 =50m3/day 

Total water consumed in 1 month= 50*30 

                                                      =1500m3/month 

Total water to be stored = 1744.20-1500 

                                       =244.20m3 

 So, the 400m3 water tank will be design for the storage the 

rest       water. 

6) Filtration System: 

a) Sand Gravel Filter:  

These are commonly used filters, constructed by brick 

masonry and filleted by pebbles, gravel, and sand as shown 

in the figure. Each layer should be separated by wire mesh. 

 
Fig. 3: Sand gravel filter 

b) PVC Pipe Filter: 

This Filter Can Be Made by PVC Pipe Of 1 To 1.20 M 

Length; Diameter of Pipe Depends on The Area of Roof. Six 

Inches Dia. Pipe Is Enough for A 1500 Sq. Ft. Roof And 8 

Inches Dia. Pipe Should Be Used for Roofs More Than 1500 

Sq. 

 
Fig. 4: PVC pipe filter 

c) Recharging Of Bore Wells: 

Rainwater collected from rooftop of the building is diverted 

through drainpipes to settlement or filtration tank. After 

settlement filtered, water is diverted to bore wells to recharge 

deep aquifers. 

 
Fig. 5: Recharging of bore wells 
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V. DESIGN OF STORAGE TANK COST ESTIMATION: 

The capacity of the tank =400m3 

                                      = 400* 35.315 

                                      =14126cubic ft 

Then we provide 2tank each of 20*20*20 = 8000 cubic ft 

Length of tank= 20feet 

Width of tank = 20 feet 

Depth of tank = 20 feet 

VI. ESTIMATION OF 1 TANK: 

Particulars 
Length 

(Feet) 

Width 

(Feet) 

Height 

(Feet) 

Quantity 

(Cubic 

Feet) 

Cost 

Rs. 

Excavation 22 22 10 4840 33608 

PCC Work 22 22 0.333 479.16 20000 

Brickwork 21.8*2 21.8*2 20 1744 60,000 

Plaster 

Work 

Inner Side 

Outer Side 

 

20*2 

20*2 

 

20*2 

20*2 

 

10 

5 

 

800 

400 

 

20000 

9000 

Total Cost     
Rs. 

1,42,608 

Hence total cost for the installation of 3 tank is =142608*3 

         = Rs. 427824 

 Total cost for installation and filtration including 

contingencies and water is= Rs. 700000 

 Capacity of the tank = 400M3 

 Cost of construction for per sq. m=Rs.15,400 

 Corporation charge for water per person per month = Rs. 

 Out of this 30% is drinking water bill and 70% is washing 

bill.  

 Then water will be for washing water per person per 

month=600 

 So, in a year we can save maximum water. 

VII. RESULT 

On the basis of calculation, the water bank is most suitable 

option for the storage of rainwater. and we would save about 

24,4200litre of drinkable water if we use rain water for the 

flushing, washing, and gardening. and we can also save the 

water charge which is monthly paid the government. 

VIII. CONCLUSION  

Therefore, urban planning should consider the design of 

RWH infrastructures using environmental criteria in 

addition to economic, social, and technological factors, 

adjusting the design to the potential uses for which the 

rainwater is intended. It has been observed that by 

implementing the rainwater harvesting in the BIET campus 

we can make little noble cause for rainwater conservation 

which is beneficial to the students of the campus. And large 

amount of water can we stored; our campus will become the 

example to others for rain water harvesting. This paper 

fulfilled with all aspect of improving the water scarcity 

problem in the B.I.E.T. campus by implementing this 

technique. 
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