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ABSTRACT

Singkar 1 Hamlet, Wareng Village, Wonosari, Gunungkidul, Yogyakarta is a
mountainous area that often experiences a shortage of clean water and does not
yet have the technology to empower efficient irrigation. During the dry season,
residents have to buy water from the Village Drinking Water Manager for daily
needs and other needs such as watering plants. Geographical conditions that

depend on seasonal changes are an obstacle in the availability of water irrigation KEYWORDS
facilities, but Dusun Singkar 1 Wareng has the potential to be developed Water Pump;
because it has a large area of land and there are wells that have not been utilized Solar Panel;

for plant cultivation. The irrigation system works by draining water from Solar Water Pump;
residents' wells using a solar-powered DC water pump to irrigate land that has Training;

not been used optimally by residents. This system is able to increase the Community Service

independence of residents in cultivating plants because residents can use water
without having to buy it from the local village drinking water manager.

This is an open-access article under the CC-BY-SA license

1. Introduction

Indonesia is a developing country that is still unable to meet the needs of clean water. The World
Water Assessment Program (WWAP) formed by the United Nation Educational Scientific and Cultural
Organization (UNESCO) emphasized that in 2012 as the Indonesian Institute of Sciences (LIPI) noted,
Indonesia was ranked the worst and it was predicted that 321 million people would have difficulty getting
clean and proper water. consumed throughout Southeast Asia. The proportion of water crisis areas will
increase from 6.0% in 2000 to 9.6% in 2045. Water quality is also expected to decline significantly. The
development of water quality and quantity is one of the environmental infrastructure developments that
needs attention, because water is one of the vital resources that need sustainable management [1][2][3][4].

Singkar 1 Hamlet is one of the hamlets located in Wareng Village, Wonosari, Gunungkidul,
Yogyakarta, Indonesia. The hamlet is located at JI. Wonosari-Paliyan KM.04, Singkar 1, Wareng,
Wonosari, Gunungkidul, Yogyakarta, Indonesia. The hamlet has a population of approximately 60
families. The population in Singkar 1 Hamlet is 1089 people, with details of 534 being male and 555
females. The hamlet has a large yard but has not been effectively utilized, and there are several wells as a
source of water that have not been utilized properly. This is because electricity costs are needed to pump
well water that has a depth of more than 15 meters during the dry season. Therefore, a solution is needed
to pump the water at a low cost. In addition, residents also have to pay to buy water from the Village

Drinking Water Manager.

Wareng Village is known as a mountainous area that often experiences a shortage of clean water and
there is no integrated technology for efficient irrigation empowerment. Geographical conditions,
depending on seasonal changes, are an obstacle in the availability of irrigation facilities for plant
cultivation. Singkar 1 Village has the potential to be developed in the future because it has a large yard
area and many wells as a source of water. The hamlet 1 community can be empowered to manage their
unused yards and wells so that they become suitable land, such as planting aloe vera, empon-empon, and
others. The use of a large yard for planting media can be an alternative for additional income for residents
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in addition to farming activities. Therefore, this service program aims to empower people who were
initially not economically/socially productive in managing their yards to become more productive in terms
of empowering residents to manage water sources and plant cultivation. The results of plant cultivation
can be used for the needs of residents or sold in general or distributed to producers. The form of
community empowerment is to provide counseling and training so that it can improve the knowledge and
skills of residents. The active role of residents in Singkar 1 Village, Wareng Village, Gunungkidul is needed
in developing the potential for plant cultivation and producing them into products that have more selling
value than just whole plants.

Based on these problems, this service program proposes the application of solar-powered water pump
technology to help residents meet their clean water needs. The solar-powered water pump will be installed
in residents’ wells to pump water and flow it to their homes and yards. In addition to assistance for the
installation of water pumps, this service will also provide counseling and training on the operation of solar
water pumps. The counseling can provide knowledge to residents about renewable energy technology
derived from solar energy and the process of making solar water pumps so that residents have the skills to
make solar pumps in other water sources.

Solar water pumps have been widely developed in agricultural irrigation systems [5][6], farm [7][8],
small garden [9] and housing [10]. This system has the advantages of being environmentally friendly [11]
because it produces no emissions compared to conventional pumps such as fossil-powered pumps
[12][13]. This type of pump also does not require electricity from the electricity company because it uses
electricity supplied from solar energy [14][15]. In addition, solar energy is suitable to be applied in a place
that is far from electrical energy [16]. Therefore, this solution is expected to be able to overcome the
problem of the availability of clean water and the expenditure of purchasing electrical energy which costs
money [17][18].

The contribution to this service is to apply solar water pump technology to plant and household
irrigation systems. Another contribution is to provide knowledge to residents regarding the process of
making solar pumps, operating solar pumps and providing knowledge about renewable energy in the form
of solar energy (solar power). This service is divided into several parts, namely introduction, method,
results and discussion, and conclusion. The Introduction section discusses the background of community
service and service. The method section discusses the method of implementing service. The results and
discussion sections contain the results of the implementation of service and the impact of community
service. The last section contains the conclusion of the implementation of service.

2. Method

2.1. Community Service Flow Diagram

The method of implementing community service programs in Singkar 1 Village, Wareng,
Gunungkidul, Yogyakarta is carried out in several stages, namely preparation, implementation, and
evaluation. The method of implementing the program can be seen in Fig. 1. The first is the preparation
stage, which consists of a site survey, communicating with partners, namely villagers, and preparing tools
and materials. The second is the implementation stage, in the implementation stage starting from
September-October 2020 with the installation of a solar DC water pump, training on equipment
operation, and assistance in irrigation governance. The final stage is evaluation and continued with
ongoing assistance.

Survey and Solar Pump Solar Pump

Observation Installation Operation Training Evaluation

Fig. 1. Community service flow diagram
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In general, the description of this service activity is divided into 4 stages, namely the problem
identification process, finding the ideal solution to solve the problem, making indicators of service success,
and making a number of output targets from this service activity. For more details, it can be seen in Fig.
2. In the problem identification process, it was found that the water condition was running low during
the dry season and the high cost of providing water. This problem was given a solution by installing a
solar DC water pump and training for residents in operating the water pump. This training serves to
increase the knowledge of residents about renewable energy (solar electricity) and the use of solar water
pumps. The indicators of success that have been set are that a solar water pump has been installed and the
availability of clean water at a low cost. Some of the outputs of this service program are publication of
service in national journals and mass media, video documentation published on social media (youtube),
increasing citizen knowledge and intellectual property rights in the form of patents, copyrights or
industrial designs.
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Fig. 2. Community service overview

2.2. DC Solar Water Pump

The solar water pump system is a water irrigation system that uses solar energy to turn on the pump
[19]. The type of electricity that can be used in this system can use AC (Using Inverter) [20][21] or DC
[22] electricity. In this service, the water pump uses DC electricity with the consideration that there is no
energy conversion from solar panels to water pumps. The working system of a solar-powered water pump
can be seen in Fig. 3. The function of the solar panel is to convert sunlight energy into DC electrical
energy [23]. The solar panel have some applications such as water pumping system [24], driving energy
[25], power generation [26], water heater [27][28][29] and heat pump dryer [30]. Solar Charge Controller
(SCC) functions to regulate and charge electrical energy in the battery [31]. The SCC used is of the PWM
type which has a cheaper price compared to the Maximum Power Point Tracker (MPPT) type [32](33].
The water pump is used to pump water from the ground to the surface [34][35]. The water tank functions
as a water reservoir. The battery is used to store electrical energy to power the pump [36](37]. In addition
to pump systems that use batteries, there are also solar pump systems without using batteries [37].

Panel solar Automatic DC Water Water

Surya DC Charge System DC Baterai DC Pump Water Tank
Controller

Fig. 3. Solar water pump diagram

In Fig. 3, the solar panel used has a power of 100Wp with an output voltage of up to 17.8 voles with
a load and 21.8 vols without a load. There are two solar panels used. The battery used has a voltage of 12
volts and a current of 30A. The Automatic System consists of a water level sensor in the tank, Low Voltage
Discharge (LVD) and a relay. The water tank has a water storage specification of 570 liters. The water
level sensor connected to the relay functions to turn off the water pump when the water tank is full. The
LVD connected to the relay functions to turn off the water pump when the battery voltage is less than 11
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volts. DC Water Pump has a voltage of 12Volt and a power of 250Watt which is capable of pumping
water up to a height of 30 meters. The type of water pump used is a submersible water pump with DC
electricity.

3. Results and Discussion

In the survey results, the problems faced by partners are the lack of maximum empowerment of both
Natural Resources (SDA), namely unused wells and large yards, as well as Human Resources (HR) of
villagers. Partners need irrigation equipment such as solar DC water pumps to optimize natural resources
and human resources so that their yards can be used appropriately and produce a more productive
community. Partners also need assistance in managing irrigation distribution, plant cultivation, and
processing good plant cultivation so that they can produce abundant and measurable harvests. The
partners hope that this program can have a positive impact on the village in optimizing the program
towards an independent village. Fig. 4 shows a discussion of the integrated irrigation system service
program with residents of Singkar 1, Wareng, Gunungkidul, Yogyakarta.
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Fig. 4. Discussion of service programs with residents

Residents have problems related to constraints on the need for inadequate water sources to increase
the productivity of plant cultivation. Through the implementation of the manufacture of scheduled
automatic irrigation equipment that is integrated with water reservoirs, it can be a solution for residents
for routine irrigation distribution needs. Optimization of a large yard as shown in Fig. 5 (left) for planting
media by residents is very useful for increasing harmony and productivity of the residents of Singkar 1
hamlet. This yard is used effectively and becomes an alternative for additional income for residents in
addition to farming activities. This is supported by the presence of a nearby untapped water source that
can be seen in Fig. 5 (right), so that the installation of a solar DC water pump helps residents overcome
water limitations. Plant cultivation by providing an integrated irrigation system can increase time and
energy efficiency because this system has been automated so that it can work automatically to irrigate
plants in people's yards. Then the villagers are given training on food product processing by inviting
experts who are experts in the field so that the villagers can process the results of plant cultivation
independently.

Fig. 5. Plant field
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The technology applied is in the form of irrigation equipment that is integrated with water reservoirs.
Water comes from abandoned wells located close to the yard and then pumped for use. The tool is
equipped with an automation system that can determine the irrigation schedule, this effort is made so that
water distribution can be monitored in a structured manner. In the yard, a water pipe system will be
installed to support the distribution of clean water and watering plants. In addition, water distribution
will also be distributed to residents’ homes for watering plants and meeting the needs of clean water.

The service process begins with the preparation of tools and materials shown in Fig. 6. Next is the
installation of solar panels shown in Fig. 7 which are placed on the roof of the mosque near the location
of the well. Then the process of installing the box panel is shown in Fig. 8 with the results of the installation
of box panel 1 and panel 2 shown in Fig. 9. Box panel 1 consists of a battery charging system and an
automatic water pump system. The filling system is SCC and the automatic system is LVD, water level
sensor in the water tank and relay. In Fig. 9, the orange water storage tank is above the well at a height of
3 meters above ground level. The installation process is carried out simultaneously and integrated as part
of the service program. All service activities are collaborations between village residents and students,
laboratory assistants and lecturers of the electrical engineering study program, Ahmad Dahlan University

as part of the university's mission and vision.

S it

Fig. 7. Solar panel

Fig. 8. Box panel
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Fig. 9. Result of solar water pump

The process of transferring and providing increased knowledge of residents is carried out during the
process of installing solar power pumps by discussing and asking questions. The process is shown in Fig.
10. Residents seemed enthusiastic to listen to explanations and discuss related to solar pump technology.
In addition, residents are also involved in the process of installing solar power pumps so that they can
understand the process of making solar pumps.

Fig. 10. Knowledge transfer process with discussion and question and answer

4, Conclusion

This service program consists of installation, counseling, training on the operation of a solar powered
water pump for residents of Singkar 1 Hamlet, Wareng Village, Gunungkidul, Yogyakarta, Indonesia. In
general, community service activities can run well and smoothly. Participants are very enthusiastic and
can work well together. It is hoped that with this service activity, residents can increase their independence
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and have good knowledge about solar-powered irrigation systems. The most visible impact of this service
program is the cost savings for the irrigation system because it uses free solar energy.
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