
 

 

PERANCANGAN RODA TURBIN KAPLAN  

TENAGA MIKRO HIDRO 30 kW 

 

 

Diajukan guna melengkapi sebagian syarat 

dalam mencapai gelar Sarjana Strata Satu (S1) 

 

 

 

Disusun Oleh : 

Nama : Dominikus Septian Trianggara 

NIM : 41311110018 

Program Stud i : Teknik Mesin 

 

PROGRAM STUDI TEKNIK MESIN 

FAKULTAS TEKNIK INDUSTRI 

UNIVERSITAS MERCUBUANA 

JAKARTA 

2014 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

vii  

 

DAFTAR ISI 

Halaman 

HALAMAN JUDUL ............................................................................................  i 

LEMBAR  PERNYATAAN................................................................................  ii 

HALAMAN PENGESAHAN .............................................................................  iii 

ABSTRAK ............................................................................................................       iv 

KATA PENGANTAR..........................................................................................  v 

DAFTAR ISI.........................................................................................................   vii 

DAFTAR GAMBAR ...........................................................................................  x 

BAB I   PENDAHULUAN    .............................................................................  1 

  1.1     Latar Belakang Permasalahan.....................................................    1 

  1.2     Perumusan Masalah.....................................................................   2 

  1.3     Batasan Masalah ..........................................................................   3 

  1.4     Tujuan dan Manfaat Penelitian ...................................................        3 

            1.4.1 Tujuan Penelitian................................................................  3 

            1.4.2 Manfaat Penelitian .............................................................  4 

  1.5     Metode Penulisan   ......................................................................  5 

  1.6     Sistematika Penulisan..................................................................        5 

BAB II TEORI DASAR TURBIN..................................................................  7 

 2.1 Karakteristik Air    .......................................................................  7 

 2.2    Turbin Air Pembangk it Listrik Tenaga Mini Hidro ..................  9 



 

viii 

 

 2.3    Teori Dasar Aliran (Hidrodinamik)............................................  11 

 2.4    Prinsip Kerja Turbin Air .............................................................  11 

 2.5    Kincir Air .....................................................................................  12 

 2.6    Klasifikasi Turbin Air  .................................................................  13 

                       2.6.1 Turb in Impuls ......................................................................  13 

                                2.6.1.1 Turb in Pelton...........................................................  14 

                                2.6.1.2 Turb in Turgo ...........................................................  16 

                                2.6.1.3 Turb in Crossflow ....................................................  17 

                       2.6.2 Turb in Reaksi ......................................................................  19 

                                2.6.2.1 Turb in Francis .........................................................  20 

                                2.6.2.2 Turb in Kaplan & Propeller.....................................  23 

 2.7    Pemilihan Tip e Turbin ................................................................  27 

                       2.7.1 Tinggi Air Jatuh...................................................................  28 

                       2.7.2 Kapasitas Aliran ..................................................................  28 

                       2.7.3 Kecepatan Putar Turb in ......................................................  28 

     2.8 Teori Optimasi ............................................................................  29 

  2.8.1 Jenis Optimasi ....................................................................  29 

 2.9    Generator DC ...............................................................................  30 

                       2.8.1 Konstruksi Generator DC ...................................................  31 

                       2.8.2 Prinsip Kerja Generator DC ...............................................  32 

 2.9    Potensi Tenaga Air ......................................................................  34 

 2.10  Gaya Angkat ................................................................................  37 



 

ix 

 

 2.11  Teori Pemilihan Bahan................................................................  38 

 2.12  Prinsip Kerja ................................................................................  40             

BAB III METODOLOGI PENELITIAN .......................................................  41 

 3.1. Tahapan Analisa Keadaan Sungai ..............................................  42 

  3.1.1    Perencanaan .....................................................................  43 

  3.1.2.   Pengump ulan Data ..........................................................  43 

  3.1.3    Pemilihan Tipe Turbin ....................................................  43 

  3.1.4.   Perancangan Turbin Mini Hid ro ....................................  44 

  3.1.5.   Analisa Efisiensi  ............................................................  44 

  3.1.6.   Plot Hasil Efisiensi..........................................................  44 

  3.1.7.   Kesimpulan & Saran .......................................................  44 

BAB IV DESIGN DAN ANALISA ..................................................................  45 

 4.1 Desain Profil Sudu dan Analisa Perhitungan Sudu ...................  46 

 4.2 Perhitungan Poros Transmisi dan Bantalan Kerucut.................   60 

 4.3 Perhitungan Kerangka.............................................. .................  68 

 4.4 Rekapitulasi Data Hasil Perhitungan..........................................  72 

 4.5 Simulasi Aliran Air Pada Sistem Turbin Mik ro Hidro .............  73 

  4.5.1.   Data Input ........................................................................  74 

  4.5.2.   Hasil Analisa ...................................................................  75 

BAB V KESIMPULAN DAN SARAN ..........................................................  78 

DAFTAR PUSTAKA  ........................................................................................  79 

LAMPIRAN-LAMPIRAN      ...........................................................................     80 



 

x 

 

DAFTAR GAMBAR 

 

Halaman 

Gambar 2.1     Turb in air poros vertikal..............................................................  10 

Gambar 2.2     Roda turb in...................................................................................  12 

Gambar 2.3     Instalasi turbin imp uls .................................................................  14 

Gambar 2.4     Turb in pelton dengan banyak nozzle..........................................  15 

Gambar 2.5     Runner turb in pelton ....................................................................  15 

Gambar 2.6     Turb in pelton pada pembangk it listrik hyd roelectric ................  16 

Gambar 2.7     Sudu turb in turgo dan no zzle ......................................................  17 

Gambar 2.8     Instalasi turbin crossflow ............................................................  17 

Gambar 2.9     Runner turb in crossflow ..............................................................  18 

Gambar 2.10   Konstruksi turbin crossflow ........................................................  19 

Gambar 2.11   Instalasi turbin reaksi...................................................................  20 

Gambar 2.12   Runner turb in Francis ..................................................................  22 

Gambar 2.13  Turbin air francis pada pembangkit listrik hydroelectric  ...........  22 

Gambar 2.14  Runner turbin kaplan ....................................................................  23 

Gambar 2.15  Turbin air Kaplan pada pembangkit listrik hydroelectric ..........  23 

Gambar 2.16  Kisi-kisi (deretan) sud u, gaya pada profil sud u, 

                      Segitiga kecepatan masuk, dan segitiga kecepatan keluar, 

                      Bagan sud u turbin kaplan ..............................................................   26 



 

xi 

 

Gambar 2.17  Konstruksi generator DC..............................................................  31 

Gambar 2.18  Pembangk itan tegangan ind uk si ..................................................  32 

Gambar 2.19  Tegangan rotor yang d ihasilkan melalui cincin-seret 

                      dan komutator ................................................................................  33 

Gambar 2.20  Harga perkiraan untuk menentuk an ukura-uk uran utama tub in  37 

Gambar 2.21  Gaya-gaya pada sud u....................................................................  38 

Gambar 2.22  Diagram alir analisa turbin ...........................................................  40 

Gambar 3.1    Diagram alir penelitian .................................................................  42 

Gambar 4.1    Desain turbin mini hidro ..............................................................  45 

Gambar 4.2    Desain turbin mini hidro tanpa p ipa ............................................  46 

Gambar 4.3    Profil sudu turbin mini hidro........................................................  46 

Gambar 4.4    Detail sud ut sudu turbin mini hid ro .............................................  48 

Gambar 4.5    Posisi bantalan terpasang .............................................................  61 

Gambar 4.6    Bantalan aksial-radial ...................................................................  66 

Gambar 4.7    Posisi support plate dan support shaft terpasang ........................  69 

Gambar 4.8    Kecepatan aliran air dari pipa yang melewati sudu turbin .........  75 

Gambar 4.9    Tekanan yang d ialami poros penyangga 


