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ABSTRAK 

RANCANG BANGUN TEST BED TURBIN PELTON POROS 

HORIZONTAL DAN UJI KINERJA PADA HEAD 20 METER 

 
Pembangkit listrik tenaga air merupakan energi terbarukan dan pendekatan 

berkelanjutan untuk menghasilkan energi listrik. Pada skala mikro hidro, dapat 

digunakan sebagai energi alternatif untuk menghasilkan energi listrik di daerah 

terpencil. Penelitian ini bertujuan untuk merancang test bed Turbin Pelton poros 

horizontal skala laboratorium dan menganalisis uji kinerja berdasarkan variasi debit 

dan jumlah bucket. Penelitian ini menggunakan metode eksperimen dengan 

variabel independen berupa debit dan jumlah bucket, serta variabel dependen 

berupa daya turbin, daya generator, dan efisiensi. Tahap penelitian ini meliputi 

perhitungan serta perancangan, pabrikasi, dan uji kinerja. Pengujian dilakukan 

dengan debit variasi debit air 2-6 𝑚3/ℎ dengan variasi jumlah bucket (17, 19, 21), 

head konstan sebesar 20 meter untuk mengevaluasi efisiensi hidrolik, mekanik, dan 

energi. Hasil menunjukkan daya turbin tertinggi 14,618 watt pada debit 5,5 𝑚3/ℎ 

dengan 19 bucket, dan daya listrik tertinggi 5,724 watt pada debit 5 𝑚3/ℎ dengan 

17 dan 21 bucket. Efisiensi hidrolik tertinggi 5,52% dicapai pada debit 4 𝑚3/ℎ 

dengan 17 bucket, efisiensi mekanik tertinggi 74,583% pada debit 6 𝑚3/ℎ dengan 

21 bucket, dan efisiensi energi tertinggi 2,099% pada debit 5 𝑚3/ℎ dengan 17 dan 

21 bucket. Efisiensi cenderung menurun pada debit tinggi akibat penurunan 

kecepatan jet. Jumlah bucket tidak berpengaruh secara signifikan pada daya yang 

dihasilkan 

Kata kunci : Konversi energi, test bed, Turbin Pelton, efisiensi turbin  
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ABSTRACT 

DESIGN AND CONSTRUCTION OF HORIZONTAL SHAFT 

PELTON TURBINE AND PERFORMANCE TEST HEAD OF 20 

METERS 

Hydroelectric power generation is a renewable energy and a sustainable 

approach to generating electrical energy. On a micro-hydro scale, it can be used 

as an alternative energy to generate electrical energy in remote areas. This study 

aims to design a laboratory-scale horizontal axis Pelton Turbine test bed and 

analyze performance tests based on variations in discharge and the number of 

buckets. This study uses an experimental method with independent variables in the 

form of discharge and the number of buckets, and dependent variables in the form 

of turbine power, generator power, and efficiency. This research stage includes 

calculations and design, component manufacturing, and performance testing. Tests 

were carried out with varying water discharges of 2-6 𝑚3/ℎ with varying numbers 

of buckets (17, 19, 21), a constant head of 20 meters to evaluate hydraulic, 

mechanical, and energy efficiency. The results show the highest turbine power of 

14,618 watts at a discharge of 5.5 𝑚3/ℎ with 19 buckets, and the highest electrical 

power of 5,724 watts at a discharge of 5 𝑚3/ℎ with 17 and 21 buckets. The highest 

hydraulic efficiency of 5.52% was achieved at a flow rate of 4 𝑚3/ℎ  with 17 

buckets, the highest mechanical efficiency of 74.583% at a flow rate of 6 𝑚3/ℎ with 

21 buckets, and the highest energy efficiency of 2.099% at a flow rate of 5 𝑚3/ℎ 

with 17 and 21 buckets. Efficiency tends to decrease at high flow rates due to a 

decrease in jet velocity. The number of buckets does not significantly affect the 

power generated. 

Keywords : Energy conversion, test bed, pelton turbine, turbin efficiency 
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