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STUDI ANALISA PENGARUH PENAMBAHAN SUDU LENGKUNG PADA
TURBIN TESLA TERHADAP PUTARAN, TORSI, DAYA DAN EFISIENSI
TURBIN DENGAN VALIDASI HASIL MENGGUNAKAN ANSYS CFX

ABSTRAK

Penelitian ini bertujuan mengetahui pengaruh penambahan sudu lengkung pada
turbin Tesla dengan jumlah sudu sebanyak 12 buah untuk setiap sisi impeller.
Jumlah impeller pada turbin Tesla sebanyak 3 buah dengan masing - masing
berdiameter 150mm dan impeller terbuat dari bahan (polylactid acid) PLA+. Turbin
di uji dengan head setinggi 15m dan untuk mengetahui laju peningkatan putaran
poros pada turbin Tesla dilakukan pengaturan debit melalui valve dengan variasi
sudut 30°%, 45° 60°, dan 90°. Penelitian ini dilakukan dengan metode eksperimen
dan simulasi menggunakan Ansys CFX, kemudian hasil eksperimen dan simulasi
akan divalidasi dengan maksimal angka error 10%. Hasil pengujian menunjukan
bahwa penambahan sudu lengkung pada turbin Tesla meningkatkan laju performa
pada turbin Tesla. Pada turbin Tesla dengan penambahan sudu lengkung didapatkan
putaran poros tertinggi 630 RPM dengan nilai torsi eksperimen 0,270 N.m dan torsi
simulasi 0,281 N.m, selisih error nilai torsi 4,01%, daya turbin 17,825watt dan
efisiensi 16,621%. Kemudian pada turbin tesla tanpa sudu (bladeless) didapatkan
putaran poros tertinggi 360 rpm, nilai torsi eksperimen 0,154 N.m dan torsi simulasi
0,160 N.m, selisih error nilai torsi 3,81%, daya turbin 5,82 watt, dan efisiensi
5,42%.

Kata kunci . turbin Tesla, sudu lengkung, Ansys CFX, tanpa sudu
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STUDY ANALYSIS OF THE EFFECT OF ADDITIONAL CAVEL ON THE
TESLA TURBINE ON ROUND, TORQUE, POWER AND TURBINE
EFFICIENCY WITH RESULT VALIDATION USING ANSYS CFX

ABSTRACT

This study purpose to determine the effect of adding curved blades to the Tesla
turbine with a total of 12 blades for each side of the impeller. The number of
impellers on the Tesla turbine is 3 pieces with a diameter of 150mm each and the
impeller is made of PLA+ (polylactid acid) material. The turbine was tested with a
head as high as 15m and to determine the rate of increase in the rotation of the
shaft on the Tesla turbine, discharge settings were carried out through a valve with
variations in angles of 300, 450, 600, and 900. This research was carried out by
experimental and simulation methods using Ansys CFX, then the experimental
results and The simulation will be validated with a maximum error rate of 10%.
The test results show that the addition of a curved blade on the Tesla turbine
increases the performance rate of the Tesla turbine. In the Tesla turbine with the
addition of a curved blade, the highest shaft rotation is 630 RPM with an
experimental torque value of 0.270 N.m and a simulation torque of 0.281 N.m, the
difference in the error value of torque is 4.01%, turbine power is 17.825watt and
efficiency is 16.621%. Then on a bladeless Tesla turbine, the highest shaft rotation
is 360 rpm, the experimental torque value is 0.154 N.m and the simulation torque
is 0.160 N.m, the difference in error is 3.81%, the turbine power is 5.82 watts, and
the efficiency is 5.42%.

Keyword : Tesla turbine, curved blade, Ansys CFX, Bladeless
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