DESIGN DAN ANALISA PERFORMA DIFFUSER AUGMENTED COUNTER-ROTATING WIND TURBINE
JALIL SATRIA WIBOWO, Prof. Ir. Samsul Kamal, M.Sc., Ph.D.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

..

UNIVERSITAS
GADJAH MADA

DAFTAR ISI
NASKAH SKRIPSI ... i
HALAMAN PENGESAHAN ..ot i
NASKAH SOAL TUGAS AKHIR ... i
PERNYATAAN BEBAS PLAGIASI ... 0\
HALAMAN PERSEMBAHAN ...ttt v
KATAPENGANTAR L.t Vi
DAFTAR TSIttt viii
DAFTAR GAMBAR ... Xi
DAFTAR TABEL. ...t XV
INTISARI <.ttt sttt e e e be e sre e e nbeesneas XX
ABSTRACT ..ttt ettt ettt b et e e ne e XXi
BAB |  PENDAHULUAN ... 1
1.1 Latar BelaKang ........cooooiiiiiii s 1
1.2 RUMUSAN MASAIAN .......cooiiiiiii e 3
1.3 Batasan Penelitian ... 4
1.4 Tujuan Penelitian.........cceoiiiiiiiie et 4
1.5  Manfaat PENelitian.........ocooiiiiiiiiiiicce e 5
BAB Il TINJAUAN PUSTAKA ..ttt 6
2.1  Sumber Daya Energi Terbarukan di Indonesia ...........ccccccevvevieivenicieseennenn, 6
2.2 Potensi Pembangkit Listrik Tenaga Angin Di Indonesia..........cc.ccoevvvrvnnnnne. 8
2.2 Analisis Performa Counter-rotating Wind Turbine.........cccccooveviivininennnn 9
2.3  Diffuser Augmented Wind Turbing (DAWT).....cccevvevveieieeie e 12

viii



DESIGN DAN ANALISA PERFORMA DIFFUSER AUGMENTED COUNTER-ROTATING WIND TURBINE
JALIL SATRIA WIBOWO, Prof. Ir. Samsul Kamal, M.Sc., Ph.D.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

..

UNIVERSITAS
GADJAH MADA

2.4 Analisis Numerik Diffuser Augmented Wind Turbine (DAWT) ................ 15
BAB Il DASAR TEORI ...t 17
3.1  Analisa Aerodinamika Blade Turbin ANgin.........ccoccoviiiieninenenieniseeeenns 17
3 L1 AIOIS ..o 17
3.1.2 MOMENTUM ... 19
313 Blade ... 19
3.1.4  Teori 1-D Momentum dan Betz Limit..........ccccoviieniiiinciienecee, 21
3.2 Counter-Rotating Wind TUrbine ..........ccooeriiiiiniiinieeeesee s 24
3.3 WINd-Lens TUIDINE .......ccooiiiiiiiseec s 28
3.4 Computational Fluid DYNamIC ........cccccveiieiiiiiieeii e 31
3.4.1  Hukum kekekalan massa dan momentum...........cccceoerenenenenennennnn. 32
3.4.2  Model tUFBUIEBN......coiiiie e 32
3.5  Proses Simulasi Computational Fluid Dynamic..........cccceoereneneniennnnnnnnns 37
3.6 Pemodelan Aliran TUrbUIEN ........cooiiiiiiie s 40
BAB IV METODOLOGI PENELITIAN. ...t 43
4.1  Perancangan Diffuser Augmented Counter Rotating Wind Turbine............ 43
4.1.1  ROtOr turbin @angin.........cooieiiie e 43
4.1.2  DIiffuser AUGMENTEd........cccueiieieiiesieeie e 46
4.1.3  Mekanisme tUrbin ..o 47
414 SOIAr CEI ..o 47
4.2 Simulasi NUMerik DA-CRWT ..ot 48
4.2.1 Diagram Alir Simulasi NUMEriK.........ccccooviiiiiiiieiie e 49
42.2 Alat Simulasi, Material, dan Objek.........c.ccccovvriiiieniiieccree e 50



DESIGN DAN ANALISA PERFORMA DIFFUSER AUGMENTED COUNTER-ROTATING WIND TURBINE
JALIL SATRIA WIBOWO, Prof. Ir. Samsul Kamal, M.Sc., Ph.D.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

..

UNIVERSITAS
GADJAH MADA

4.2.3  Model Numerik dan Variabel SImulasi ...........ccccccoieiiiiiiiine, 52
4.2.4  ProSedur SIMUIASH .......ccceiiiiiiieiiiseeese s 54
425  Verifikasi SOIUSI NUMETTK .........ccooiiiiiiiiiiiiee 65
4.2.6 Metode Pengumpulan Data..........cccccveiieiiieiie i 67
BAB Y HASIL DAN PEMBAHASAN. ...ttt 68
5.1  SIMUIAST NUMETTK....c.oiiiiiiiiii s 68
5.1.1  Simulasi Diffuser Augmented Counter Rotating Wind Turbine ......... 68
5.1.2  Performa Diffuser Augmented Counter Rotating Wind Turbine......... 71

5.2 Perancangan Hybrid Renewable Energy System (HRES) ........c..cccccevveenee 85

5.2.1  Diffuser Augmented Counter Rotating Wind Turbine (DA-CRWT)..86

522 S0lar Cell ..o 92
5.2.3  Komponen Pendukung ........cccoceiieiieiieiieieese e 94
5.2.4  Gambar Teknik Hybrid Renewable Energy System (HRES).............. 98

5.3 Perhitungan KeKUALAN ..........ccooiiiiiiiiiiieiiee e 100
5.3.1  Perhitungan kekuatan KOmponen...........cccocevveveviinnnene e 100
BAB VI KESIMPULAN DAN SARAN ... ..ot 112
6.1 KESIMPUIAN......ccuiiiicecee e 112
8.2 SAIAN....ciiiiiiiiiiiiee e 113
DAFTAR PUSTAKA ettt 114
LAMPIRAN ...ttt s nne e snn e re e 117
Lampiran 1.1 Detail DraWing .........ccccoeriiimiiieienie e 117



