PENGUJIAN MODIFIKASI GENERATOR BLDC DENGAN PENAMBAHAN CELAH PADA ROTOR
ANGGIT WIJAYANGGDO, Ir. F. Eko Wismo Winarto, M.Sc., Ph.D.

Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR ISI

HALAMAN JUDUL ..ot I
LEMBAR PERSOALAN ... i
LEMBAR PENGESAHAN ... i
LEMBAR PERNYATAAN ...t 1\
PERSEMBAHAN . ... .o %
IMIOT T O ettt b et et e e an e et e e s nneenbeennneea vi
KATA PENGANTAR ...ttt vii
ABSTRACT ettt ettt s b e b e e tb e e te e nrae e IX
INTISARI L nane e X
DAFTAR IS ettt nnne e Xi
DAFTAR GAMBAR ... ..o Xiv
DAFTAR TABEL ... s Xvi
BAB | PENDAHULUAN ... ..oooii e 1
1.1 Latar Belakang ......ccooooeieiieiee s 1
1.2 RUMUSAN MASAIAN ..o 3
1.3 TUJUBIN ettt bbbt nbe b b 4
1.4 Batasan Masalah ... 4
1.5 Metode Penelitian ..o 4
1.6 Sistematika PENUIISAN ...........cooiiiiiii e 5
BAB 11 LANDASAN TEORI ... 7
2.1 GBNEIALON ...ttt bbbttt 7

2.1.1 JeniS-Jenis GENEIALON ..........cccoviiiieieieire st 10

2.1.2 Bagian-bagian Utama Generator .............cccoevveveeiieiieseese e 15
2.2 Motor Listrik BLDC (Brushless Direct Current Motor) .........ccoccovvereieenenn. 19

Xi


file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576678
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576679
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576680
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576681
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576682
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576683
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576684

ANGGIT WIJAYANGGO, Ir. F. Eko Wismo Winarto, M.Sc., Ph.D.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

BAB I METODE PENGUJIIAN. ...t 20
3L ATUN PENQUJTAN ..ot 21
3.2. Langkah Modifikasi GENErator ............ccccveiueiieiiere e 22
3.2.1 Proses Persiapan ModifiKasi...........cccooeiiieniiiniiiiecc e 23
3.2.1.1 Konsep Perancangan Desain Ulang..........cccccovvvvivieeiieiieenieennne. 23

3.2.1.2 Drawing Desain Ulang pada Amature ............cccccevvveresvesrnennnn, 25

3.2.2 Proses ManufaCturing.........coouueeieiierene et 26
3.2.2.1 Pembuatan DieS EDM.........ccccooiiiiiiiiiiiieieeee e 26

3.2.2.2 Proses EDM pada Armature ............coceveiinineenienene e 27

3.2.3 Assembly KOMPONEN .......coiiiiiiiiee e 29
3.2.4 SiStem Penggerak .........cccocveveiiieiiiie e 31

3.3 Langkah Pengujian Generator MOdifiKasi ...........ccccoveiiiinininieiciecescis 31
3.4 Peralatan UKur yang Digunakan ..........ccccceevviieiiene e 34
3.5 Tahap Pengambilan Data ............cccoeveiieiieii i 34
BAB IV HASIL PENGUJIAN DAN PEMBAHASAN ..o 35
4.1. Proses Pengujian dan Pengambilan Data............cccccoceevveveiie s, 36
4.1.1 Pengambilan Data Kecepatan MoOtOr..........ccooveieninencnininiiieeenes 36

4.1.2 Pengambilan Data Kecepatan Generator ............ccccoeeveveeiiveesieesneenn, 38

4.1.3 Pengambilan Data Arus LIStriK .........cccccevvveiiiiniierecie e 40

4.1.4 Pengambilan Data Tegangan LiStrik ........cccccoovveiineniiininieninens 42
4.1.5 Perhitungan Daya yang Dihasilkan Generator ..........c...cccccvevvevivennenn. 44

4.2 PemMbDaNaSAN. .......cciiiii 45
BAB V PENUTUP ... 46
5.1 KESIMPUIAN ..o sra s 47
5.2 SAIAN.....eeiiti et 47

xii

PENGUJIAN MODIFIKASI GENERATOR BLDC DENGAN PENAMBAHAN CELAH PADA ROTOR


file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576685
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576686
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576687
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576688
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576689
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576690
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576691
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576692
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576693
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576694
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576695
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576696
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576697
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576698
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576699
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576700
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576701
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576702
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576703
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576704
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576705
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc467576706

PENGUJIAN MODIFIKASI GENERATOR BLDC DENGAN PENAMBAHAN CELAH PADA ROTOR
ANGGIT WIJAYANGGDO, Ir. F. Eko Wismo Winarto, M.Sc., Ph.D.

Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA et 49

Xiii



PENGUJIAN MODIFIKASI GENERATOR BLDC DENGAN PENAMBAHAN CELAH PADA ROTOR
ANGGIT WIJAYANGGDO, Ir. F. Eko Wismo Winarto, M.Sc., Ph.D.

Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR GAMBAR

Gambar 1.1 Kebutuhan Energi Listrik per Sektor di Indonesia ...........c.ccoccocenvnnne 1
Gambar 2.1 Konstruksi GENerator AC .........ccoooeirireiinineneieseseee e 8
Gambar 2.2 Generator Kutub Dalam ..o 10
Gambar 2.3 Generator KUtub LUAK .........cooooiiiiiiiiicieeeeeee e 11
Gambar 2.4 Prinsip GENErator AC .......coooeiieieiieseeie e 12
Gambar 2.5 Prinsip Generator DC ..........ccooviiiiiiiiiiiecrese e 13
Gambar 2.6 Skema Lilitan Generator Satu Fasa ..........cccoervinenciinienencenee 14
Gambar 2.7 Skema Lilitan Generator Tiga Fasa ........cc.ccoeerviriiniinininnenene e 14
Gambar 2.8 Stator GENEIAOr .........ccciiiiiiiiieiee e 15
Gambar 2.9 Rangka Stator GENErator ..........cccceeveieereiie e e 16
Gambar 2.10 Inti Kumparan GENerator ..........cccoceviririneeienenesese e, 16
Gambar 2.11 ROLOr GENEIALON .......ccooviiviieiisieieieiest e 18
Gambar 2.12 Rotor dan Stator Motor BLDC ... 20
GaAMDAN 3.1 SEALOE ..ot 22
Gambar 3.2 Stator dan ROLOK .........ccciiiiiiiiicsiee e 23
Gambar 3.3 ROIOr GENETALON ........ccveiviiiiiiiiiieiieiee e 24
Gambar 3.4 Redrawing ROtor GENErator ..........ccccecvveevieiiiieiie e 24
Gambar 3.5 Desain Armature Modifikasi ............ccovveiiiiiiiiiicce 25
Gambar 3.6 Potongan 2D Desain Permukaan Armature ...........ccccooeveveriverennnns 26
Gambar 3.7 Dies untuk Proses EDM ... 27
Gambar 3.8 Proses Persiapan EDM ... 28
Gambar 3.9 Hasil dari Proses EDM ..........cccooiiiiiiiiiiiiieeeee e 28
Gambar 3.10 SHP-RING ..cveiieiiec e 29
Gambar 3.11 Susunan Komponen Assembly Generator ...........cccceoevenencnennnn 30

Xiv


file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255790
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255791
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255792
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255793
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255794
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255795
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255796
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255797
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255798
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255799
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255800
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255801
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255802
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255803
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255804
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255805
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255806
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255807
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255808
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255809
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255810
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255811
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255812
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255813

PENGUJIAN MODIFIKASI GENERATOR BLDC DENGAN PENAMBAHAN CELAH PADA ROTOR
ANGGIT WIJAYANGGDO, Ir. F. Eko Wismo Winarto, M.Sc., Ph.D.

Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Gambar 3.12 Hasil Assembly GENErator ...........ccocoviiiiiriiiere e, 30
Gambar 3.13 MOLOT SEIVO ....ccviiiieieiiesiesiesie et 31
Gambar 3.14 Instalasi Input Output pada Rectifier ..........ccceeveveiiieiiiiic i, 32
Gambar 3.15 Komponen RECHITIEr .......ccccoiiiiiiiiiiiec e 33
Gambar 3.16 Mekanisme Pengujian Generator ...........cccocvevvveiieeiiiesieeseesiveennens 34
Gambar 4.1 Proses Pengujian Generator Listrik Modifikasi ...........c.cccccviviene.n, 36
Gambar 4.2 KOomponen MOTOI SEIVO .......ccccuiiiieiiiiiiieiciie st 37
Gambar 4.3 Pengambilan Data Kecepatan Motor ...........ccccoeveevveiieieciiececceens 38
Gambar 4.3 Pengambilan Data Kecepatan Generator ...........ccccoevvverenencniennenn 40
Gambar 4.4 Pengambilan Data Arus dengan Tang AMpPere ..........cccccvevevvernenne, 41
Gambar 4.5 Skema PengUKUFAN ATUS .......cccooverueiieieerieseeseesieseesee e seeseesseaneens 41
Gambar 4.6 Pengambilan Data Tegangan dengan Multimeter ............c.ccoccoeeee. 43
Gambar 4.7 Skema Pengukuran Tegangan ........c.cccccveveeeereeriesiveseeseeieeseesseanens 43
Gambar 4.8 Grafik Kecepatan dan Daya yang Dihasilkan ...........c.cccoccveeiinnnnns 46

XV


file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255814
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255815
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255816
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255817
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255818
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255819
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255820
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255821
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255822
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255823
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255824
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255825
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255826
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc468255827

UNIVERSITAS
GADJAH MADA

PENGUJIAN MODIFIKASI GENERATOR BLDC DENGAN PENAMBAHAN CELAH PADA ROTOR
ANGGIT WIJAYANGGDO, Ir. F. Eko Wismo Winarto, M.Sc., Ph.D.

Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR TABEL
Tabel 1.1 Potensi Energi Terbarukan di INdONesia ...........ccocovvvviininieicncncien, 2
Tabel 4.1 Data Kecepatan Motor dan Generator ............cccoceevveveviieseerieseeseenne 39
Tabel 4.2 Data Output Arus dari GENErator ...........cccevvererieereereeseesreee e seeees 41
Tabel 4.3 Data Output Tegangan dari Generator Setelah Dimodifikasi .............. 43
Tabel 4.4 Data Daya Output AC dan DC ........cccocoevieie i 45

XVi


file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc466374220
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc466374221
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc466374222
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc466374224
file:///E:\education\TA\WISUDA\UPLOAD\D3-2017-344361-tableofcontent.docx%23_Toc466374226

