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Abstract

Water is one of the indispensable human necessities. The majority of daily activities require
water. Along with population growth and changes in people's lifestyles, the need for clean water grows
daily. The people who live in Bulupitu village in Gondanglegi likewise recognize the importance of
having access to clean water. Due to financial constraints, there are still a significant number of residents
who lack access to local water company (PDAM). Therefore, the majority of people continue to rely on
groundwater and river water. To maximize the use of water, therefore, a non-electrical gravity-based
water pump technology is necessary. This pump operates without electricity, making it more cost-
effective. This activity is implemented through surveys, discussions with partners, analysis of problems
and needs, counseling regarding clean water, the development of water pump, evaluation, and monitoring.
On the basis of an analysis of the needs and quantity of water required by the residents of Bulupitu, the
acquisition of non-electric pumps can increase the total water supply by 7%. This is based on the
estimation that each person requires 250 liters of water per day, given the total population of 3000. In
order for the total water requirements of all residents to reach 750.000 liters. As a matter of fact, 24-hour
pumps can produce between 47000- 52000 liters of water.
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Introduction

Along with population growth and changes in people's lifestyles, the need for clean water grows
daily. Water is one of the indispensable human necessities (Sutrisno, 2008). Almost all activities in daily
life require water (Putra et al., 2020). The residents of Bulupitu Village, Gondanglegi, Malang are also in
need of clean water.

Based on observations and interviews conducted in December 2021, it is known that many
Bulupitu Village residents still lack access to local water company (PDAM) due to financial constraints.
Therefore, the majority of people continue to rely on groundwater and river water. Bulupitu village
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residents are frequently constrained in their use of groundwater and riverwater by economic factors, the
distance from springs, and the lack of supporting infrastructure and facilities. There are still numerous
residents who use the waterways with locals. Frequently, several families share one well. As a result,
there are still a significant number of people who use low-quality water in their daily lives. If this
condition persists, it will negatively impact the health of the villagers of Bulupitu.

The solution proposed by the Community Service Team of Malang State University to provide
clean water to the villagers of Bulupitu is the development of gravity-based non-electric water pump
technology. The pump is a device used to move liquids from one location to another via a piping system
with a specific pressure, based on the requirements (Romadhoni & Jamaaluddin, 2018). Pumps come with
readily accessible and simple-to-use accessories (Alshaari & Nor, 2021).

Non-electrical pumps that utilize Earth's gravity do not require electricity to operate, so it will be
much more cost-effective for the residents of Bulupitu village. This pump is anticipated to assist the
community in meeting its water requirements for daily activities. So that people do not have to travel too
far to find water.

Method

The implementation procedure for this service begins with a site survey. As a partner, a survey of
Bulupitu Village was conducted to determine the obstacles to obtaining clean water. By knowing the
conditions directly, problems that require resolution can be mapped and categorized to facilitate overall
problem management (A’inun et al., 2015). Next, a discussion was held to determine the village's
problems and requirements. The organization of this activity necessitates a discussion to identify a
solution deemed simple. Several problems related to the provision of clean water for the community have
not yet been resolved, according to the discussions between the activity's organizers and the village. After
identifying the problems and requirements, the next step is to analyze the village's problems and
requirements.

The subsequent activity is water quality counseling. The community is made aware of the
significance of providing clean water for daily use through extension activities. Following the outreach
efforts, a water pump was designed. The purpose of the development of water pump technology is to
ensure that the residents of Bulupitu village have access to clean water, specifically by developing
gravity-powered water pumps that do not require electricity. This pump does not require electricity to
operate, making it considerably more cost-effective.

Evaluation and monitoring represent the final phase. Evaluation is required to provide partners
with direction and opportunities for improvement, so that after service activities, clean water is available.
While monitoring is used to ensure that the outputs obtained can be applied in accordance with their
objectives, thereby providing substantial community benefits. After the development and implementation
of the pump, an analysis is conducted to determine the extent to which the pump affects the provision of
clean water (Nurmalasari et al., 2022).
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Figure 1. Flow of Water Pump Development
Results and Discussion

Water is one of the indispensable human necessities (Sutrisno, 2008). Almost all activities in
daily life require water (Putra et al., 2020). Along with population growth and changes in people's
lifestyles, the need for clean water grows daily. The residents of Bulupitu Village, Gondanglegi, Malang
are also in need of clean water. Due to financial constraints, there are still a significant number of
residents who lack access to local water company (PDAM). Therefore, the majority of people continue to
rely on groundwater and river water.

The use of groundwater and riverwater by Bulupitu villagers is frequently constrained by the cost
of digging wells, the distance from springs, and the lack of supporting infrastructure and facilities. There
are still numerous residents who use the waterways with locals together. Frequently, several families
share one well. As a result, there are still a significant number of people who use low-quality water in
their daily lives. If this condition persists, it will negatively impact the health of the villagers of Bulupitu.

A sufficient supply of clean water is essential for maintaining the health and comfort of a
community's daily activities (Ubaedilah, 2016). Therefore, efforts are required so that the community's
need for clean water can be met without incurring excessive costs. Utilizing the earth's gravity to develop
non-electrical water pump technology is one solution. This pump does not require electricity to operate,
so it will be significantly more cost-effective for the villagers of Bulupitu. There are numerous pump
mechanisms that can be adapted to the terrain and requirements of the pump location (Sularso & Haruo,
2000).

The UM Team has installed a non-electric water pump for the residents of Bulupitu based on the
results of their service activities. The installed pump has a 50 meter long, 2-inch diameter input pipe from
the spring. The pump output flows through a pipe measuring % inch in diameter and measuring between
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300 and 400 meters in length. A 1000-liter container is used to store the water produced by the pump. The
pressure generated in the output pipe is influenced in part by the velocity and elevation of the water
source. According to Nugroho et al. (2020), one of the elements affecting pump pressure is the input
speed. In addition to these variables, according to da Gama Rego et al. (2017) hydro energy has an impact
on pump performance.

This non-electrical pump installation provides residents with access to clean water for immediate
consumption. The water flow from the pump is also used for community activities such as ablution
facilities, agricultural field irrigation, village library water supply, etc. According to Dupont & Peri
(2011), agricultural land is one of the major consumers of water, accounting for 70% of all human water
use. Clearly, the purchase of this pump is sufficient to assist the residents of Bulupitu in meeting their
daily water needs.

If the pump's faucet is left open 24 hours a day, this non-electric pump arrangement can provide a
constant water supply. So that the demand for water, particularly on agricultural land that requires
significant volumes of water continuously, may be supplied. The acquisition of non-electric pumps can
enhance the water supply by 7%, based on an examination of the needs and quantity of water required by
the residents of Bulupitu. This is based on the estimation that each inhabitant of Bulupitu need 250 liters
of water per day, based on the population estimate of 3000 people. In order to meet the overall water
needs of all residents, which amount 750.000 liters. The output of 24-hour pumps is between 47.000 and
52.000 liters.
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Flgre 4. Water Reservoir and Faucet

Conclusion

Based on the results of the development and use of non-electrical water pumps in Bulupitu
Village, it is known that the pump is capable of constantly dispensing water for 24 hours if the pump's
faucet is always open. So that water needs, particularly those of agricultural land requiring enormous
quantities of water continuously, can be addressed. The purchase of non-electric pumps can enhance the
water supply by 7%, based on an examination of the needs and quantity of water required by the residents
of Bulupitu. This is based on the estimation that each inhabitant of Bulupitu requires 250 liters of water
per day, based on the population estimate of 3000. So as to meet the total water requirements of all
residents, which amount 750.000 liters. Meanwhile, a 24-hour pumping operation can produce between
47.000 and 52.000 liters of water.

Non-Electrical Water Pump Technology for Fulfillment Water Supply in Gondanglegi Malang 115



International Journal of Multicultural and Multireligious Understanding (IJMMU) Vol. 10, No. 6, June 2023

Acknowledgement

Thank you to State University of Malang and LP2M UM for supporting this program with UM
2022's internal budget. The village’s team, the UM’s team, and people who worked together to construct a
water pump are thanked for their contributions to this project.

References

A’inun N, Fildzah; Krisnani, Hetty; & Darwis, Rudi Saprudin. (2015). Prosiding KS: Riset & PKM. 2(3):
341-346.

Dupont, Philippe & Peri, Jukka Pekka. (2011). World Class Water Pumps. Sulzer Technical Review. 3(1):
12-15.

Nor, A H ALshaari M E. (2021) Reliability Analysis on Water Pumps in Water Supply System in Johor.
RETREAT. 1874(1): 1-7.

Nugroho, Dwi Oktavianto Wahyu; Soehartono, Totok; Wibowo Tahta Anugrah. (2020). Performance of
Water Pump on Distribution and Transmission Process using Variable Speed Drive. Journal of
Engineering. 6(2): 22-27.

Nurmalasari, Riana., Marsono., Yoto., & Suyetno, Agus. (2022). Pengembangan Wahana Short Distance
Rafting Instagramable Untuk Meningkatkan Potensi Wisata Bedengan. Jurnal Pengabdian
Pendidikan dan Teknologi (JP2T). 3(1): 21-26.

Putra, Wahyu Buana dkk. (2020). Collective system clean water supply: Analysis of domestic clean water
needs in cluster housing. Architectural Journal TERRACOTTA. 2(1): 115-123.

Rego, Augusto Da Gama; Santos, Aline C P A; Pereira, Jose Almir Rodrigues. (2017). Assessment of
Water Pumping System and Improvement in Hydro Energetic Performance. Journal of Urban and
Environmental Engineering. 11(1): 42-50.

Romadhoni, Moch Avif & Jamaaluddin. (2018). Analisa Gangguan Motor Close Cyle Cooling Water.
Journal of Electrical and Electronic Engineering. 2(2): 90-96.

Sutrisno, Totok dkk. (2008). Clean Water Supply Technology. Jakarta: Rineka Cipta.

Tahara, Haruo., dan Sularso. (2000). Pumps and Compressors. Jakarta. PT. Pradaya Paramita.

Ubaedilah. (2016). Analysis of the needs for types and specifications of pumps for clean water supply in
the canteen building on the 3rd floor of PT Astra Dihatsu Motor. Mechanical Engineering Journal.
5(3): 30-38.

Copyrights

Copyright for this article is retained by the author(s), with first publication rights granted to the journal.

This is an open-access article distributed under the terms and conditions of the Creative Commons
Attribution license (http://creativecommons.org/licenses/by/4.0/).

Non-Electrical Water Pump Technology for Fulfillment Water Supply in Gondanglegi Malang 116



