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This project "Utilization of solar energy for water filtration systems" 
explores the potential of solar energy to power water filtration systems. 
Solar offers a clean and renewable alternative to traditional energy 
sources, reducing dependence on fossil fuels. The system offers low 
operating costs after initial installation, as it uses free solar energy. 
Furthermore, its off-grid capabilities make it ideal for remote locations 
that do not have access to electricity. Although cost savings can be 
achieved through the use of economical materials such as used solar 
panels or locally sourced components, the overall cost of the system 
depends on the specific components selected. In addition, cost savings 
can be applied when an in-depth analysis is done regarding the amount 
of electrical power required to enable this system to function. 
Therefore, there is no excess cost used as the goods used are excessive 
and consume high costs. 
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1. Introduction 

The development and execution of a solar energy for filtering water system is challenge of the need for clean 
recycled water and sustainable energy solutions. In Malaysia, many regions struggle with water shortages and 
unclear water caused by various factors such as pollution, inadequate infrastructure, climate change and 
population growth. These challenges have prompted the search for innovative solutions to provide access to 
existing water reuse. Based on research from internet sources, the water consumption index for the previous 10 
years from 2012 until 2021, shows an increase level [1]. In addition, the use of this water becomes very sensitive 
for some places such as Selangor, Kelantan, and Sabah [2]. 
 
In general, renewable energy is energy derived from natural sources that are replenished at a higher rate than they 
are consumed. Sunlight and wind, for example, are such sources that are constantly being replenished [4]. Water 
filtration technology has advanced throughout time to greatly purify the water from several sources. These 
technologies cover a wide range of techniques, including as activated carbon adsorption, membrane filtration, 
UV disinfection, and more, all of which are intended to efficiently target certain pollutants. Solar energy and 
other renewable energy sources have gained popularity as sustainability has become more of a priority. Several 
systems, including air filtration settings, may now be powered by solar energy because to reduce costs and 
technological advancements in solar panels and associated infrastructure. In a snippet of a quote sourced from a 
website on the internet, "Selangor Chief Minister in March 2016, Datuk Seri Mohamed Azmin Ali wants the 
management of mosques and suraus in the state to impose the practice of judicious use of water among the 
congregation to reduce the very high rate of air wastage in the state. He said Muslims need to emulate the use of 
water like in the mosques in Makkah and Madinah which control the production of tap water for ablution to 

https://unece.org/DAM/energy/se/pdfs/comm25/ECE_ENERGY_2016_4.pdf
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avoid wastage " [3]. The history of solar-powered water filtration systems is essentially the result of the 
convergence of environmental concerns, community needs, technological advancements, and cooperative efforts 
to address the pressing problems of pollution and water scarcity while fostering sustainability and resilience in 
society. Other than that, nowadays, the cost of manufacturing for a project is quite high. This is because each 
scope is not studied in more depth in parallel with the manufacturing required to complete an element itself. 

2. Methodology 

2.1 System Block Diagram 

A few essential parts enable the operation of a utilization of solar energy for filtering water system. The solar is 
the primary element in the block design displayed in Figure 1, utilizing photovoltaic cells to convert sunlight into 
direct current electricity. The battery is charged by the solar charge controller using the direct current power 
produced by the solar panel. 
 
An explanation of the energy conversion, distribution, and integration process with the broader electrical 
infrastructure may be found in a block diagram that depicts the workflow of a Solar-Powered Water Filtering 
Rotation. While undergoing monitoring, control, and environmental factors to ensure sustainability and optimal 
operation, it highlights the important role that solar panels and water filter with pump, it is because the use of this 
system can indirectly control the rate of water and electricity usage in addition to the efficient use of use of solar 
systems. 

 

   Fig. 1 System block diagram 

 

2.2 Flowchart System 

As demonstrated in Figure 2, a flow chart system is created based on logical operations. At first, greywater from 
ablution flows through the filter and then at the water pump, the water pump will pump the water to the storage 
tank. Water pumps take energy from the solar system. And then, the water from the storage tank will be 
channeled to other uses such as toilet cistern, hydroponic nursery and washing the floor. 
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Fig. 2 Flowchart water pump system 
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As shown in Figure 3, the solar system as provider energy to water pump. Water pumps take energy from the 
solar system. The solar PV input collects solar energy continuously and is fed to the solar charge controller. If 
solar power is available, the battery takes power from the sun through a solar charge controller, if solar power is 
not available then it takes power from the grid. Otherwise, the battery will continue to charge until it is full. And 
from this source the water pump works. 

 

Fig. 3 Flowchart solar system 

 

3. Result and Discussion 

3.1 Actual Design 

Figure 4 shows the actual model of solar energy for filtering water system. The model is made on a small scale to 
facilitate analysis. This small-scale model is also a model for in-depth analysis in terms of power reading 
elements generated, power used, current value, voltage value and every reading when the system is running. 
 

 
Fig. 4 Actual Model of solar energy for filtering water system 
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3.2 Data Collection 

Based on the Utilization of solar energy for filtering water system, data collection has been collected. The 
collection data which is the tilt angle, irradiance, temperature, the voltage and ampere of solar charge controller, 
battery reading, and water pump and the time taken for a 9 liters water to be pumped to the tank. Table 1 shows 
the table of data collected related to the single solar panel with water pump 24W. 
 
Date: 30 May 2024            Azimuth: 249             Altitude:45             Time:9.00 A.M. 
 

Table 1. Data collection of single solar panel with water pump 24W 

N
o 

Tilte
d 

Angl
e (°) 

Irradian
ce 

(W/m²) 

Temperat
ure (°C) 

Solar Charger 
Controller 

Battery Reading Water Pump Time 
taken 
for a 9 
liters 
water 
to be 
pump
ed to 
the 

tank 
(s) 

Volta
ge (V) 

Curre
nt (A) 

Volta
ge (V) 

Curre
nt (A) 

Powe
r 

Outp
ut 

(W) 

Volta
ge (V) 

Curre
nt (A) 

Powe
r 

Outp
ut 

(W) 

1 34 669 46 13.15 0.3 13.04 6.5 84.7
6 

13.05 6.85 89.3
9 

66 

2 20 662 47 13.13 0.4 13.03 6.4 83.3
9 

13.03 6.8 88.6
0 

66 

3 9 605 47 11.4 0.3 11.3 6.2 70.0
6 

11.2 6.6 73.9
2 

66 

 
 
Table 2 shows the table of data collected related to the parallel solar panel with water pump 24W. 
 
Date: 30 May 2024            Azimuth: 249             Altitude:45             Time:9.30 A.M. 
 

Table 2. Data collection of parallel solar panel with water pump 24W 

N
o 

Tilte
d 

Angl
e (°) 

Irradian
ce 

(W/m²) 

Temperat
ure (°C) 

Solar Charger 
Controller 

Battery Reading Motor Pump Time 
taken 
for a 9 
liters 
water 
to be 
pump
ed to 
the 

tank 
(s) 

Volta
ge (V) 

Curre
nt (A) 

Volta
ge (V) 

Curre
nt (A) 

Powe
r 

Outp
ut 

(W) 

Volta
ge (V) 

Curre
nt (A) 

Powe
r 

Outp
ut 

(W) 

1 34 953 44 11.86 0.7 11.65 6.18 71.9
9 

11.5 6.5 74.7
5 

65 

2 20 613 40 11.80 0.6 11.60 6.20 71.9
2 

11.5 6.7 77.0
5 

65 

3 9 429 44 11.4 0.7 11.30 6.10 68.9
3 

11.2 6.5 72.7
8 

66 
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Table 3 shows the table of data collected related to the single solar panel with water pump 19W. 
 
Date: 30 May 2024            Azimuth: 249             Altitude:45             Time:10.00 A.M. 

 
Table3. Data collection of single solar panel with water pump 19W. 

N
o 

Tilte
d 

Angl
e (°) 

Irradian
ce 

(W/m²) 

Temperat
ure (°C) 

Solar Charger 
Controller 

Battery Reading Motor Pump Time 
taken 
for a 9 
liters 
water 
to be 
pump
ed to 
the 

tank 
(s) 

Volta
ge (V) 

Curre
nt (A) 

Volta
ge (V) 

Curre
nt (A) 

Powe
r 

Outp
ut 

(W) 

Volta
ge (V) 

Curre
nt (A) 

Powe
r 

Outp
ut 

(W) 

1 36 778 43 12.30 0.30 12.17 1.30 15.8
2 

12.14 1.6 19.4
2 

64 

2 21 612 41 12.30 0.30 12.20 1.50 18.3
0 

12.10 1.6 19.3
6 

66 

3 10 978 41 12.42 0.34 12.32 1.60 19.7
1 

12.25 1.2 14.7
0 

65 

 
 
Table 4 shows the table of data collected related to the parallel solar panel with water pump 19W. 
 
Date: 30 May 2024            Azimuth: 249             Altitude:45             Time:10.30 A.M. 
 

Table 4. Data collection of parallel solar panel with water pump 19W. 
N
o 

Tilte
d 

Angl
e (°) 

Irradian
ce 

(W/m²) 

Temperat
ure (°C) 

Solar Charger 
Controller 

Battery Reading Motor Pump Time 
taken 
for a 9 
liters 
water 
to be 
pump
ed to 
the 

tank 
(s) 

Volta
ge (V) 

Curre
nt (A) 

Volta
ge (V) 

Curre
nt (A) 

Powe
r 

Outp
ut 

(W) 

Volta
ge (V) 

Curre
nt (A) 

Powe
r 

Outp
ut 

(W) 

1 33 751 49 12.75 0.7 12.60 1.0 12.6
0 

12.50 1.7 21.2
5 

68 

2 19 879 50 12.80 0.7 12.70 1.0 12.7
0 

12.60 1.6 20.1
6 

69 

3 9 836 52 12.90 0.8 12.73 0.9 11.4
6 

12.68 1.6 20.2
9 

65 
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3.3 Data Analysis 

A single solar panel delivers a fixed voltage (usually 12V-24V) but can vary its current output depending on 
sunlight. Parallel connections of multiple panels maintain the same voltage but significantly increase the total 
current available. This is useful for powering devices with high current demands, like a 24W water pump, as 
long as the solar charge controller's current rating can handle the combined output. As demonstrated in Figure 
5, value of voltage is at the average value which is don’t have any increasement at the voltage aspect. While the 
current that produce is increase while the solar panel is connected parallel from the single condition at innitial. 
 

 
 

Fig. 5 Comparison voltage and current between single solar panel and parallel solar panel with 24W water pump 
at solar charge controller 

 
 
Figure 6 illustrates that connecting solar panels in parallel maintains a constant voltage, similar to a single panel. 
However, the overall current output significantly increases compared to a single panel setup. Even though the 
water pump power still not the same rating, the laws of single circuit and parallel circuits state that voltage will 
maintain and current will increase in series circuit and the voltage increase and current will be maintained 
according to the series-parallel circuit rules. 
 

 
 

Fig. 6 Comparison voltage and current between single solar panel and parallel solar panel with 19W water pump at 
solar charge controller 
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Figure 7 shows the data while using single solar panel which is also use water pump 24W output and water 
pump 19W output which is value of voltage (V), current (A), and power output (W). Based on this collection, the 
voltage (V), current (A), and power output (W) from the 24W water pump produces greater value compared to 
19W water pump. The values that produce from 24W water pump which is for first reading is 89.39W, 6.85A, 
and 13.05V while the 19W water pump produces 19.42W, 1.6A, and 12.14V for the first reading. 

   

 
 

Fig. 7 Comparison voltage, current and power output between single solar panel 24W water pump and single solar 
panel 19W water pump 

 
 
Figure 8 shows the data while using parallel solar panel which is also use water pump 24W output and water 
pump 19W output which is value of voltage (V), current (A), and power output (W). Based on this collection, the 
voltage (V), current (A), and power output (W) from the 24W water pump produces greater value compared to 
19W water pump. The values that produce from 24W water pump which is for first reading is 74.74W, 6.5A, and 
11.5V while the 19W water pump produces 21.25W, 1.7A, and 12.5V for the first reading. 
 

 
 

Fig. 8 Comparison voltage, current and power output between parallel solar panel 24W water pump and parallel 
solar panel 19W water pump 
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Irradiance which is the amount of sunlight hitting a solar panel, has a direct but not perfectly proportional 
relationship with the voltage it produces. As shown in the Figure 9, while the irradiance is at 953 W/m2, the 
voltage is at 11.86V and while irradiance is at 429 W/m2, the voltage is at 11.4V. Based on this data, we know 
that the higher irradiance produces more voltage because when the irradiance increases, the output of voltage 
also increase. 

 

 
 

Fig. 9 Relationship between irradiance and voltage 
 
 

3.4 Discussion 

Based on the data collection and data analysis that produces above, the first aspect is about the voltage and 
parallel connections. A single solar panel produces a fixed voltage (typically 12V-24V) that remains constant 
regardless of how many panels are connected in parallel (Figures 4.3 & 4.4). However, the key benefit of parallel 
connections is that the total current available significantly increases (Figures 4.3 & 4.4). This is ideal for 
powering devices with high current demands, like a 24W water pump, as long as the solar charge controller can 
handle the combined current. 
 
Other than that, power output and water pump load. The data in Figures 4.5 and 4.6 highlights that a 24W water 
pump draws more current and produces more power compared to a 19W pump, even under the same voltage. 
This demonstrates that the water pump's power rating directly affects the current it draws. 
Besides, the next aspect is parallel panels and power increase. While both single and parallel panel setups 
deliver higher power output for the 24W pump compared to the 19W pump (Figures 4.5 & 4.6), parallel 
connections offer the advantage of potentially reaching higher overall power output due to the increased 
current. 
 
Next is about irradiance and voltage. There's a direct, but not perfectly proportional, relationship between 
irradiance (sunlight intensity) and the voltage produced by a solar panel (Figure 4.7). As irradiance increases, 
voltage generally increases as well. However, this rise slows down at higher irradiance levels, eventually 
reaching a plateau. Temperature also is the main aspect that effect the output of the system. Higher 
temperatures can slightly decrease voltage output, even with constant irradiance. Also about the panel 
characteristics. The specific design and materials of the solar panel can influence the voltage response to 
irradiance changes. 
 
In essence, understanding voltage behavior, parallel connections for increased current, and the impact of 
irradiance is crucial for optimizing solar panel performance in powering devices like water pumps. So that, for 
this system, the water pump of 24W is suggested to use and the number of solar panel that recommended is 
greater than 24W in order to get the smooth running system.  
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4. Conclusion 

The solar energy water filtration device demonstrates the viability and usefulness of implementing Islamic 
precepts. Installing and removing the grey water recycling system is a straightforward task that reduces air waste, 
saves clean water supplies, and can reduce power use. Estimated models, extensive applications suggested 
because of quality checks as well as energy sources supplied by solar panels to generate water pumps, all show a 
feasible system.  
 
Utilizing solar energy for water filtration systems offers a sustainable and reliable method for clean water, 
particularly in remote locations. Sunlight is captured by solar panels and converted into electricity. This electricity 
can then power pumps that draw water through various filtration stages, or even directly run specific methods 
like UV disinfection. The major advantages include reduced dependence on fossil fuels and a significant decrease in 
operating costs after the initial investment. However, successful implementation requires careful planning. 
Sunlight availability in the target area is crucial, and battery storage may be necessary to ensure operation during 
low-light periods. Additionally, the chosen filtration method needs to be compatible with solar power, as some 
purification processes may require more electricity than solar panels can consistently produce. 
 
For this system, there are several aspects that need to be improved in order to get a superior system in line with 
the passage of time. One of the elements that need to be improved is the cutoff system water pump while the 
water in the tank reaches it limit. This cut off system also can link with mobile phones to control the running or 
data of the water pump. Other than that, the solar supply also can transfer to others usage which is to turn on the 
lights and so on. So that, its pushing towards saving the cost of electricity because it uses solar energy or known as 
one of renewable energy sources. 
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