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Abstract

Water harvesting has become a common practice in modern
metropolitan settings. As a result of the paving and building of various
metropolitan regions, natural catchment areas have reduced. Not only
that, but our country is not immune to the global warming wave, which
requires serious consideration. This is demonstrated by the fact that
the earth's temperature is rising day by day. The goal of this project is
to create innovative, environmentally sustainable building systems.
The overall goal of this study is to create a small-scale cooling system
that produces direct power from rainwater. Additionally, a digital
multimeter is used to test the electrical current generated in this dual-
purpose rainwater harvesting system, and an environmental meter was
used to test the temperature in the cooling system. This experiment
aims to demonstrate that the created model functioned well in the tests
carried out. The average reading voltage test findings for the first,
second, and third readings are 0.020 volts, 0.122 volts, and 0.133 volts,
respectively. According to the turbine test results, that is the voltage
value, the third reading value is greater than the first and second
readings. Based on temperature tests, the average temperatures before
and after 10 am were 31.5 °C and 30.5 °C, respectively. But at noon, the
temperature was 34.6 °C and 33.0 °C; the value was decreasing. The
average value at 2 pm before was 32.3 °C and 31.3 °C after the system
was applied. This temperature value is obtained by using an
environmental meter that shows the temperature difference between
before and after. The reading value for before and after 12 pm shows a
higher temperature difference value of 1.6 °C compared to the
difference for 10 pm and 2 pm, which is 1.0 °C.

1. Introduction

Malaysia is a country located in an equatorial climate that is hot and humid all year round. This is because the
position of Malaysia is located between lines 0 to 10 on the equator. Malaysia is a country located in an equatorial
climate which is hot and humid all year round. This is because Malaysia's position is located between the lines 0
to 10 on the equator [1]. Without us realizing it, the economic progress we get from day to day has many benefits
and disadvantages for the environment. One of the most significant consequences is global warming. Global
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warming occurs due to the natural rotation of the sun which changes the intensity of sunlight and moves closer to
the earth. Another cause of global warming is greenhouse gases. Greenhouse gases are carbon monoxide and
sulfur dioxide that trap solar heat radiation and prevent it from escaping from the surface earth [2]. This occurs
because of human activities like open burning and the usage of petrol that contains lead raising the earth's
temperature [3].

This study aims to produce a small-scale rainwater harvest model. The rainwater that falls will be collected
for the use of this system and help in the sustainability of nature. According to Er and Catherine, the scope of
environmental management needs to be expanded to include all available resources to preserve current and
future generations. It shows that cooperation needs to be done by various parties in playing a role to make this
mission of preservation and conservation a success [4].

The rainwater harvesting concept developed is using a hydroelectric system. the use of turbines helps to flow
electricity. According to Osman Affandi, the flow of water pushes the turbine (just like the wind will turn the
windmill) which turns the turbine and the shaft. The shaft is part of the electrical generator components and its
movement acts as a motor that generates power [5].

The development of home cooling systems has undergone significant advancements over the years, providing
increased comfort and convenience to households worldwide. Initially, traditional methods such as natural
ventilation and shade were utilized to combat heat. However, with the advent of technology, the concept of
mechanical cooling systems emerged, revolutionizing the way we control indoor temperatures [6].

In general, the goal of this study is to create an environment-friendly rainwater harvesting system that is used
as aroof cooler and can directly generate small-scale electricity supply. The objective of this study is to produce a
rainwater harvesting system and natural electricity generation. The findings from tests demonstrate that the
system developed is functioning.

2. Method

The methodology of this study shows the flow of work required to meet the study's objectives. It had been carried
out in accordance with the flowchart shown in Fig. 1.

2.1 Materials

The materials used in this study for the dual-functional rainwater harvesting system are turbines and connecting
wires, water storage tanks and filter nets, water pumps, and water sprinklers. The turbine used is a crossflow type
with 12 V DC output, which can be directly used as an Arduino power supply. The maximum output current is up
to 150 mA, which is sufficient for most light applications. In this experiment, a 40 V water pump was used to pump
water up to the roof as far as 2.2 meters. Fig. 2 shows the development process for the rainwater harvesting system
model. The model was then evaluated for the model's roof before and after water spraying, as well as the turbine's
performance in flowing voltage current.
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Fig. 1 Flowchart of the study
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Fig. 2 Process of Development for the Rainwater Harvesting System Model

2.2 Methods

2.2.1 Design of Dual-Functional Rainwater Harvesting System

The design concept for the system of models is depicted in Fig. 3. This model was designed using engineering
software, which is AutoCAD 2023. It was designed to collect rainwater, produce hydroelectric power, and cool the
roof of the house when the weather is hot. The rainwater that falls will flow through the turbine into the storage
tank. When the weather is hot, the stored water will be pumped up and sprayed on the roof. The current generated
through the rotation of the turbine will flow to the battery before producing an electric current for the light bulb

flame.
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Fig. 3 Schematic Diagram of the proposed
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2.2.2 Electrical Current Testing

Fig. 4 displays voltmeter readings that were taken three times, with the average measurement being recorded.
The resulting current flows through the flow of water to the turbine, where the production of magnetic flux occurs.
The turbine used is a cross-flow turbine suitable for small-scale electricity generation in addition to being
environmentally friendly. In addition, this turbine is suitable for use at home because it does not use a strong
current of water to produce electrical energy. The resulting electrical energy is between 5 to 10 kW. A typical
turbine's operational flow ranges from 40 to 5000 liters per second.

Fig. 4 Electrical Current Test

2.2.3 Temperature Testing of Cooling System for Roof

Fig. 5 shows an environmental meter being used to test the cooling system for the roof's temperature. The average
reading value is calculated by taking three readings. The test was taken three times, at 10 AM, 12 PM, and 2 PM,
respectively. Water from the storage tank will be pumped up to be cured on the roof. Water is sprayed for 2 to 3
minutes before the reading is taken. This is intended to cool the roof first.

Fig. 5 Temperature Testing of Cooling System

This test was carried out by detecting the temperature on the roof of the dual-functional rainwater harvesting
system model that has been built. This test is carried out by using a temperature detector, which is an
environmental meter. The main objective of this test is to use catchment water as a roof cooler during hot weather.
Temperature measurements are obtained at several intervals throughout the day, including the morning, noon,
and evening (Table 1). The reading took three times to obtain an average and a more precise reading. This test
was carried out by getting comparison readings before and after the system was used.
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Table 1 Temperature values for different times

Reading at 10.00 am Reading at 12.00 am Reading at 2.00 pm

3. Result and Discussion

3.1 Voltage Test

Referring to Table 2, the average reading for the voltage test has been taken over three readings. The average
values were 0.020, 0.122, and 0.133 volts. On the other hand, the average value for the voltage test is categorized
into a single kind because it only utilizes a single type of water turbine, a cross flow turbine. The average reading
of the voltage test for the third reading was the highest of all the values obtained.

Table 2 Electrical Current Testing

Reading Dc (V) Dc (V) Dc (V) Average Reading
v)
First 0.017 0.021 0.023 0.020
Second 0.063 0.107 0.196 0.122
Third 0.126 0.130 0.144 0.133

3.2 Temperature Test

Fig. 6 shows the value of the temperature reading before and after the system was applied. This test is carried out
by using a temperature detector, which is an environmental meter. The reading has been taken three times, at 10
am, 12 pm, and 2 pm. The average value for the temperature testing is divided into two conditions, before and
after the system was applied. The average value reading before and after 10 am is 31.5 °C and 30.5 °C, respectively.
Next, at 12 pm it is 34.6 °C and 33.0 °C. Meanwhile, at 2 pm the average reading before and after is 32.3 °C and
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31.3°C, respectively. From the average values obtained, it shows that the rainwater harvesting system functioned
well and could reduce the temperature.
CALCULATION
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Fig. 6 Comparison of the Temperature Reading

4. Conclusion

Overall, the conclusion that can be drawn is that the objective was successfully achieved. Two types of tests were
performed to ensure that the targeted goals were achieved. For each test performed, readings were taken three
times to obtain consistent data. The data from each test is taken using the average value. The first test is a test to
determine the turbine voltage rate. The results for the turbine test were done, the first reading was 0.020 V, the
second reading was 0.122 V, and the final reading was 0.133 V. The results show that the value of the third reading
is higher than the average reading of the first and second. Next is the temperature of the roof, using the
environmental meter. The temperature value before the turbine is opened at 10 am is 31.5 °C, at 12 pm it is 34.6
°C, and at 2 pm it is 32.3 °C. The temperature reading value after the turbine is opened at 10 s 30.5 °C, at 12 pm it
is 33.0 °C, and at 2 pm it is 31.3 °C. Based on the temperature difference before and after, the reading value for 12
pm shows a higher difference value, which is 1.6 °C, compared to 10 pm and 2 pm, which are 1.0 °C, respectively.
The results show that the value of the voltage reading is dependent on the speed of the turbine rotation and is
related to the temperature conditions, i.e., peak hours in the morning have cooler temperatures than in the
afternoon and evening. The observation that can be made from this test is that the value obtained is relatively
small because the size of the built model is small. The use of a dual-functional rainwater harvesting system is an
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innovation. Rainwater that is brought down to produce small-scale electricity and catchment water that is used
as a cool roof prove that all the goals of the project have been achieved.
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