
 

   SOURAV BABAJI LANKE,              PRASHANT TANAJI LONDHE,        

YASH GORAKSHA DHAMALE,     ADARSH SANJAY PALWE,     DIPALI BAGUL 1P a g e  

 

GENERATION OF ELECTRICITY USING 

RAINWATER 
 

 

 
SOURAV BABAJI LANKE1  

PRASHANT TANAJI LONDHE1  

YASH GORAKSHA DHAMALE1  

ADARSH SANJAY PALWE1 

Student 

DIPALI BAGUL1 

Project Guide 

 

1 Department of Civil Engineering  

JSPM’s Rajarshi Shahu Collage of 

Engineering Polytechnic, Tathawade Pune 

Maharashtra State Board of Technical 

Education, Mumbai 

 

 

 

ABSTRACT 

The purpose of this project was to provide 

electricity that was sufficient for powering 

lights and charging cell phones in rainy 

locations with limited electricity access. A 

household rainwater energy harvesting 

system was researched, designed, 

prototyped, and tested to determine the 

feasibility of rainwater as a source of 

renewable energy. The system prototyped 

consisted of a gutter assembly that 

collected and funneled water from the roof 

to a downspout. The downspout shielded 

the stream of water from wind and 

directed it to a turbine at the ground level. 

The turbine was connected through a gear 

train to a DC motor serving as the 

generator. The device is optimal 

duringhigh rainfall intensities that 

produce larger flow rates. An Overshot 

water wheel, Crossflow turbine, and 

Pelton wheel turbine were evaluated under 

8, 6, 4, and 2 gallons per minute flow rates 

using a tachometer and a torque meter. 

These flows were based on Liberian 

rainfall intensities scaled to a 

representative house that was 5 by 3 

meters in roof area. The most suitable 

turbine was a 20 centimeter diameter 

Pelton wheel with 23 equally spaced 

blades. A micro gear motor rated at a 

maximum speed of 460 RPM and a stall 

torque of 20 ounce-inch was selected to 

serve as the generator. The system 

produced a power of 0.74 Watts and a 

14.8% efficiency at 8 GPM. When scaled 

for the rainfall in the month of June, the 

current system could charge about 1.8 cell 

phones. 

 

This project proved the concept and design 

of a rainwater energy harvesting system. 
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The system could be combined with a 

filtration system and holding tank to 

collect drinkable water so that the system 

serves a dual purpose for people with 

limited access to electricity and water. 

                                                  

INTRODUCTION 

The global energy consumption was 575 

quads in 2015, and is expected to increase 

by 28% by the year 2040 (“International 

Energy Outlook”, 2017). Renewable 

energy is becoming the fastest growing 

energy type as countries switch from 

fossils fuels to various renewable sources. 

The benefits of obtaining energy from 

sources such as the sun, wind, and water 

are trifold. Renewable energy is helping 

tackle climate change, energy security, and 

energy access. 

A global transition to renewable energy 

not only would combat climate change, but 

also has the potential to close the gap 

between those with and without electricity. 

There is a connection between access to 

electricity and the ability for economic and 

human development to occur, termed 

energy poverty (González-Eguino, 2015). 

In today's world, over 1.4 billion people 

face energy poverty. The challenge of 

energy poverty is concentrated in rural 

areas, where 85% of the population lacks 

electricity access (Stram, 2016). Rural 

renewable electrification programs are an 

opportunity to help combat energy 

poverty. 

Our Major Qualifying Project will work to 

target rural electrification and clean water 

access in areas with high levels of rainfall 

through a rainwater collection and pico-

hydropower harvesting device. Accessing 

water is an energy intensive process and 

recognizing the intersection between 

energy and water and using rainwater 

harvesting to approach the problem is a 

research area being pursued (Vieira, Beal, 

Ghisi & Stewart, 2014). The goal of our 

project is to create a pico-hydropower 

energy collection device that can be 

implemented into a rainwater harvesting 

system in order to provide electricity when 

solar energy is not available. Our project 

will target the needs of rural Liberia, 

where 70% of the population lives in 

multidimensional poverty, and of the rural 

population only 1.2% of people have 

access to electricity and 56% have access 

to improved drinking water (United 

Nations Development Programme, 2016; 

Liberia Institute of Statistics and Geo- 

Information Services, 2013). More than 

40% of the people living in rural Liberia 

have access to a cell phone or a radio and 

almost all of the rural population has some 

method for accessing lighting; (Liberia 

Institute of Statistics and Geo- Information 

Services, 2013). The development of 

technologytailored to the social and 

cultural needs of specific rural areas is 

critical to their success (Urmee & Md, 

2016). In our project we will not delve 

deep into the social side of the pico-

hydropower energy and rainwater 

harvesting system, however we have 

assessed the rural electricity uses and 
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strategies for accessing water. Our project 

will work to target the scarcity in rural 

electricity and water through the 

development of a rainwater energy 

harvesting system. 

3.1 MAIN BODY 

The gutter and downspout sub-system 

includes the gutter, the gutter-to-

downspout connector, and the downspout 

itself. This section outlines the 

calculations, considerations, and teststo 

determine the gutter sizing and slope, the 

preferred gutter-to-downspout connection, 

and the downspout design to develop a 

final design for the sub-system. 

Gutter Sizing and Slope 

Sizing the gutter to contain the water 

coming off the roof was the first step of 

designing this sub-system. The gutter 

sizing calculations were completed using 

two approaches. The first approach 

determines the velocity and projection of 

the water coming off the roof to determine 

the necessary width of the gutter. 

Gutter-to-Downspout Connection Types 

There are several different ways to connect 

a gutter to a downspout. The most 

common type of connection involves a 

funnel-like component on the gutter that 

connects to the downspout. Most of the 

time elbow connectors and short lengths of 

downspouts are attached to the funnel 

connection to lead the downspout back to 

the side of the house to be supported,  

However, the downspout may not require 

the elbow connections if it can be 

supported by a structure other than the side 

of the house, Another option we came 

across was simply an 

open end of a gutter that emptied into a 

vessel for collecting the rainwater,  

 

Elbow Connectors and Short Lengths of 

Downspout 

(Photo Credit: USA Gutters, 2018) 

 

Straight Downspout Photo Credit: 

DZ/DG, 2018) 
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Figure : Open End Gutter 

(Photo Credit: Eggleston Farkas 

Architects) 

Gutter-to-Downspout Connection Tests 

To determine the most suitable gutter-to-

downspout connection, we conducted 

preliminary testing of five different types 

of connections: vertical downspout (Figure 

22), bent downspout (Figure 23), vertical 

downspout with 1.4 centimeter and 1.1 

centimeter funnels placed at the top of the 

downspout (Figure 24), and the open end 

gutter. The connection ideally should 

produce a single stream, or at least a 

primary stream, of water to strike the 

turbine. If the water disperses too much, 

the stream would not be powerful enough 

to start the turbine. The hose was placed in 

the gutter and each connection was 

evaluated at four different flow rates: 8 

GPM, 6 GPM, 4 GPM, and 2 GPM. After 

initial tests, the open end gutter was 

immediately eliminated because the 

position of the stream changed drastically 

for each flow rate. This would not be 

feasible for the system as the turbine 

would have to be moved frequently to 

adjust to the position of the stream. 

CONCLUSIONS 

The goal of this project was to provide 

energy from rainwater to charge cell 

phones or batteries for light in areas that 

had a lot of rainfall but minimal electricity. 

We identified Liberia as a case study area 

for our implementation due to it having a 

yearly rainfall rate of over 2500 

millimeters(98.4 inches) a year (Golder 

Associates, 2012) and less than 1.2% 

electrification rate in rural areas (Liberia 

Institute of Statistics and Geo-Information 

Services, 2013). Using estimates for 

Liberian rainfall rates, our system could 

produce 2,664 Joules of energy in only a 

30-minute rainstorm with a flow of 8 

gallons per minute. This is enough to 

charge a cellphone approximately 13%. A 

monthly approximation for the number of 

cell phones can be made based on the 

system efficiency of 15%, a roof of 5 

meters by 3 meters, a height of 3 meters, 

and using data for the average rainfall in 

the rainiest month, which is June and 533 

millimeters (21.9 inches) of rain (Golder 

Associates, 2012). 
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