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ABSTRAK 
 

 

Pompa air bertenaga surya merupakan solusi alternatif dalam mendukung 

sistem irigasi sistem pertanian di daerah yang belum terjangkau oleh jaringan listrik 

konvensional. Penelitian ini bertujuan untuk mengetahui pengaruh kecepatan 

putaran poros (rpm) terhadap unjuk kerja pompa air bertenaga surya khususnya 

pada parameter head dan debit air. Pengujian dilakukan di Desa Melati Jaya 

menggunakan metode eksperimen dengan empat variasi rpm yaitu 2100, 2200, 

2300 dan 2400. Data yang diukur meliputi tekanan hisap (Ps), tekanan buang (Pd), 

volume air (L/s) dan waktu pengisian (detik). Nilai head dihitung menggunakan 

rumus Bernoulli yang telah disederhanakan, sedangkan debit dihitung berdasarkan 

perbandingan volume terhadap waktu. Hasil penelitian mennunjukkan semakin 

besar kecepatan putaran potos, maka semakin besar pula nilai head dan debit yang 

dihasilkan. Head minimun sebesar 8,19 meter tercatat pada rpm 2100 dan head 

maksimum tercatat 11,68 meter pada rpm 2400. Sementara itu, debit minimum 

sebesar 3,73 L/s terjadi pada rpm 2100 dan debit maksimum sebesar 4,73 L/s terjadi 

pada rpm 2400. Sistem pompa air bertenaga surya ini terdiri dari panel surya, 

baterai, MPPT, SCC, MCB DC, dan pompa DC tipe FCP 550-1000W yang saling 

terintegrasi. Penelitian ini menunjukkan bahwa bahwa variasi rpm berpengaruh 

signifikan terhadap kinerja pompa air, sehingga dapat acuan dalam menetukan 

kondisi operasional optimal untuk mendukung irigasi pertanian berbasis energi 

terbarukan. 

  

Kata kunci: Debit, Head, Kecepatan putaran poros, Kompa air, Tenaga surya 
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ABSTRACT 
 

 

Solar-powered water pumps are an alternative solution to support 

agricultural irrigation systems in areas not yet reached by conventional electricity 

networks. This study aims to determine the effect of Revolutions Per Minute (RPM) 

on the performance of a solar-powered water pump, particularly in terms of head 

and water debit parameters. The experiment was conducted in Melati Jaya Village 

using four RPM variations: 2100, 2200, 2300, and 2400. The measured data 

included suction pressure (Ps), discharge pressure (Pd), water volume (L), and 

filling time (seconds). The head was calculated using a simplified Bernoulli 

equation, while the debit was calculated based on the ratio of volume to time. The 

results showed that the greater the rpm, the higher the head and debit produced. The 

minimum head of 8.19 meters was recorded at 2100 rpm, while the maximum head 

of 11.68 meters was recorded at 2400 rpm. Meanwhile, the minimum debit of 3,73 

L/s occurred at 2100 rpm, and the maximum debit of 4,73 L/s occurred at 2400 rpm. 

The solar-powered water pump system consists of solar panels, batteries, MPPT, 

SCC, DC MCB and a DC pump type FCP 550–1000W, which are integrated into a 

single operating system. This study shows that rpm variation has a significant effect 

on pump performance, making it a useful reference in determining optimal 

operational conditions to support renewable energy-based agricultural irrigation. 

 

 

Keyword: Debit, Head, solar energy, shaft rotation, Water pump
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