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ABSTRAK

Nama : SYIFA NUR FAHMI
Program Studi : TEKNIK ELEKTRO
Judul : ANALISIS DAN PERENCANAAN PJU SEPANJANG

PESISIR PANTAI BARAT PANGANDARAN DENGAN
MENGGUNAKAN DIALUX EVO

Penerangan Jalan Umum (PJU) harus memenuhi standar pencahayaan yang
dipersyaratkan serta efisien dalam penggunaan energinya. PJU di ruas Jalan
Pesisir Pantai Barat Pangandaran telah dianalisis untuk dapat mengetahui
penyebaran kuat pencahayaan dan konsumsi energi yang dipakai. Kondisi PJU di
ruas Jalan Pesisir Pantai Barat Pangandaran masih belum sesuai standar
pencahayaan SNI 7391:2008 untuk tipe jalan lokal dengan tingkat iluminasi rata-
rata yang dihasilkan dari luminer PJU tersebut sebesar 4,9 lux, kemerataan cahaya
(g1) sebesar 0,13 lux, dan konsumsi daya listrik sebesar 2.639,5 kWh/bulan
dengan biaya listrik sebesar Rp. 3.872.885/bulan. Untuk menghasilkan PJU yang
sesuai standar dan lebih efisien maka dilakukan perencanaan dengan merubah
kondisi PJU menggunakan luminer LED yang disimulasikan dengan perangkat
lunak DIALux Evo. PJU dengan menggunakan LED hasilnya memenuhi standar
pencahayaan jalan lokal dengan tingkat iluminasi rata-rata yang dihasilkan sebesar
3,67 lux, kemerataan cahaya (gl) sebesar 0,09 lux, dan konsumsi daya listrik
sebesar 1.144,8 kWh/bulan dengan biaya listrik sebesar Rp. 1.679.742/bulan.
Potensi penghematan energi listrik yang dapat dicapai yaitu sebesar 1.494,2
kWh/bulan atau sekitar 56 persen, dengan penghematan suplai tenaga listrik
sebesar 12.9 kKVA atau sekitar 79 persen dan penghematan biaya listrik sebesar
Rp. 2.193.143 atau sekitar 56 persen.

Kata kunci: Analisis, DIALux Evo; Penerangan Jalan Umum; Perencanaan;
Potensi Penghematan SNI 7391:2008

ABSTRACT
Name : Syifa Nur Fahmi
Study Program : Electrical Engineering
Title : ANALYSIS OF STREET LIGHTNING PLANNING ALONG THE WEST
COAST OF PANGANDARAN USING DIALUX EVO

Street light must meet the required lighting standards and be efficient in its energy
use. Street light on Jalan Pesisir Barat Pantai Barat Pangandaran has been
analyzed to determine the distribution of strong lighting and energy consumption
used. Street light conditions on the West Coast Coastal Road Pangandaran are
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still not in accordance with SNI 7391: 2008 lighting standards for local road
types with the average illumination level generated from the street light
luminaires of 4.9 lux, light uniformity (g1) of 0.13 lux, and electricity consumption
of 2,639.5 kWh / month with an electricity cost of Rp. 3,872,885 / month. To
produce a street light that conforms to standards and is more efficient, planning is
carried out by changing the PJU conditions using LED luminaires that are
simulated with DIALux Evo software. Street light using LED results meet local
road lighting standards with the resulting average illumination level of 3.67 lux,
evenness of light (g1) of 0.09 lux, and electric power consumption of 1,144.8 kWh
/ month with electricity costs of Rp. 1,679,742 / month. The potential for electrical
energy savings that can be achieved is 1,494.2 kWh / month or about 56 percent,
with savings in electricity supply of 12.9 kVA or about 79 percent and savings in
electricity costs of Rp. 2,193,143 or about 56 percent.

Key words: Analysis; DIALux Evo; Planning; Potential Savings; SNI 7391:2008;
Street Light



DAFTAR ISI

HALAMAN PERNYATAAN ORISINALITAS ...t i
HALAMAN PENGESAHAN. ..ottt iii
KATA PENGANTAR oottt e e enes iv
LEMBAR PERSETUJUAN PUBLIKASI KARYA ILMIAH .........cocooviiiiiine vii
ABSTRAK e e e rae e araa e viil
DY I O 1 ) X
DAFTAR GAMBAR ...ttt rae e eree e Xiil
DAFTAR TABEL ...ttt XV
DAFTAR RUMUS ...ttt Xvii
DAFTAR LAMPIRAN ...ttt xviii
BAB | oo I-Error! Bookmark not defined
1.1 Latar Belakang.......cccccooeoeveniicnennnnns I-Error! Bookmark not defined.
1.2 Perumusan Masalah.............cccocoevurnnne. I-Error! Bookmark not defined.
1.3 Tujuan Penelitian ..........cccocevenininnnnns I-Error! Bookmark not defined.
1.4 Manfaat Penelitian ............c..ccoooverrennne. I-Error! Bookmark not defined.
1.5 Batasan Penelitian........c.cccocovcevvinnnnnnne I-Error! Bookmark not defined.
1.6  Sistematika Pelaporan..............c.cccc.o..... I-Error! Bookmark not defined.
BAB [ [1-Error! Bookmark not defined.
2.1 Penerangan Jalan Umum...................... I1-Error! Bookmark not defined.
2.1.1  Pengertian Penerangan Jalan Umum.......... II-Error! Bookmark not
defined.

2.1.2  Fungsi Penerangan Jalan Umum..1I-Error! Bookmark not defined.
2.2 Standarisasi Penerangan Jalan Umum .1I-Error! Bookmark not defined.

2.2.1  Jenis-jenis Lampu Penerangan Jalan.......... II-Error! Bookmark not
defined.
2.2.2  Kualitas Pencahayaan................... [1-Error! Bookmark not defined.

2.2.3  Penempatan Lampu Penerangan ..1l-Error! Bookmark not defined.

2.2.4  Penataan Letak Lampu Penerangan Jalan.. lI-Error! Bookmark not
defined.



2.2.5  Tipikal Lampu Penerangan Pada Jalan Satu Arah................ I1-Error!
Bookmark not defined.

2.2.6  Bentuk dan Dimensi Tiang Lampu............. I1-Error! Bookmark not
defined.

2.3  Efisiensi Penerangan Jalan Umum Dengan Penggunaan Lampu LED .. ll-
Error! Bookmark not defined.

2.3.1  Efisiensi Energi.......ccccccooevvenennn. I1-Error! Bookmark not defined.
2.3.2  Penggunaan Lampu LED ............. [1-Error! Bookmark not defined.
2.3.3  Jenis-jenis Lampu LED................ [1-Error! Bookmark not defined.
2.4 Metode Perhitungan..........c.ccoovevinennne. [1-Error! Bookmark not defined.
241  Fluks Cahaya (D) ......ccocoevrvrnnnnns [1-Error! Bookmark not defined.
2.4.2  Huminasi (E)....c.ccceevvevieiieirenene. I1-Error! Bookmark not defined.

2.4.3  Jumlah Titik Lampu Yang Diperlukan ...... I1-Error! Bookmark not
defined.

2.4.4  Suplai Daya LitriK............c.co...... I1-Error! Bookmark not defined.
245  Kemerataan (g1)......cccocevvvervenenn. I1-Error! Bookmark not defined.
2.4.6  DayaLampu Total.............c.......... I1-Error! Bookmark not defined.
247  Daya Lampu Tiap Bulan.............. [1-Error! Bookmark not defined.
2.4.8  Perhitungan Biaya Tarif Listrik ...11-Error! Bookmark not defined.

2.5  Statistik Pengukuran ............c.ccoceeneee. [1-Error! Bookmark not defined.
2.5.1 Nilai Rata-rata.........cccoceeevervennrnne I1-Error! Bookmark not defined.
2.5.2  DeVIaSI....ccooeiiiiiienei e [1-Error! Bookmark not defined.
2.5.3 ValiditaS.......ccooevvreiiiiiiiinieienn, [1-Error! Bookmark not defined.

2.6 DIALUX .ccooiiiiiiiieieieie e, [1-Error! Bookmark not defined.
2.6.1  Pengertian DialuX..............cccue..e. II-Error! Bookmark not defined.
2.6.2  Sejarah DialuX........ccccoovrviinnnnns [1-Error! Bookmark not defined.
BAB I ..o I11-Error! Bookmark not defined.
PROSEDUR PENELITIAN.......cccoooiiieiinne. I11-Error! Bookmark not defined.
3.1 Flow Chart.....cccoooeviviveiiieieeie e, I11-Error! Bookmark not defined.
3.2 Metode Penelitian ...........ccccevvvieennns [11-Error! Bookmark not defined.
3.3 Alat Penunjang Penelitian.................. I11-Error! Bookmark not defined.

3.3.1  Lutron Light Meter LX-101 AS .. I1I-Error! Bookmark not defined.
3.3.2  Hioki Clamp On Power HiTesterllI-Error! Bookmark not defined.

Xi



3.4 Data TekniS...ocoooooeeeeeeeieeiciieeeeeeeeen, I11-Error! Bookmark not defined.

3.5  Waktu dan Tempat Penelitian............ I11-Error! Bookmark not defined.
3.5.1  Waktu Penelitian..............cceuen. I11-Error! Bookmark not defined.
3.5.2  Tempat Penelitian....................... [11-Error! Bookmark not defined.

BAB IV ..o IV-Error! Bookmark not defined.
PEMBAHASAN ... IV-Error! Bookmark not defined.

4.1  PJUEKSIStING ...ccoveviiiiiiiiiieeee IV-Error! Bookmark not defined.
411  KondisiJalan........c.ccocoerniennnn IV-Error! Bookmark not defined.
4.1.2  Kondisi Besaran Listrik.............. IV-Error! Bookmark not defined.
4.1.3  Kondisi Kuat Pencahayaan ........ IV-Error! Bookmark not defined.

4.1.4  Simulasi Dengan Software DIALux Evo ...IV-Error! Bookmark not
defined.

4.2  Uji Validitas........ccoocevviinininicien IV-Error! Bookmark not defined.
4.2.1  Uji Validitas Pengukuran lluminasi.......... IV-Error! Bookmark not
defined.

4.2.2  Uji Validitas Pengukuran Besaran Listrik I\V-Error! Bookmark not
defined.

4.3 PJU OPtimasi ......ccooervrierireiieienenn IV-Error! Bookmark not defined.

4.3.1  Simulasi Dengan Software DIALux Evo ...IV-Error! Bookmark not
defined.

44 PIULED ..o IV-Error! Bookmark not defined.

44.1  Simulasi Dengan Software DIALux Evo ...IV-Error! Bookmark not
defined.

4.5 Perbandingan PJU Eksisting Dan PJU LED.....IV-Error! Bookmark not
defined.

451  Konsumsi Daya Listrik PJU Eksisting......I\V-Error! Bookmark not
defined.

45.2  Konsumsi Daya Listrik PJU LED............. IV-Error! Bookmark not
defined.
45.3  Tabel Perbandingan PJU Eksisting Dan PJU LED.............. IV-Error!
Bookmark not defined.
4.6  Peluang Penghematan Energi ............ IV-Error! Bookmark not defined.
4.7 Resume PJU Eksisting dan PJU LED IV-Error! Bookmark not defined.
BAB V..o V-Error! Bookmark not defined.

xii



51  Kesimpulan.......cccoooviieiiiiieiierecnnn, V-Error! Bookmark not defined.
5.2 SAran ...ocoeeieeceeee e V-Error! Bookmark not defined.
DAFTAR PUSTAKA

xiii



DAFTAR GAMBAR

Gambar 11-1. Susunan lampu Single SIde ..........cceveiieeieeve i 1-11
Gambar 11-2. Susunan lampu Stragered..........c.coovveririeieieeeese s 1-11
Gambar 11-3. Susunan [ampu OPPOSIL........cc.erviriiiririeieeee s 11-12
Gambar 11-4. Dimensi tiang lengan tunggal...........ccccoovvevviieiicic e 1-12
Gambar 11-5. Dimensi tiang lengan ganda............cccocevveieiieve e 11-13
Gambar 11-6. Potensi penghematan tenaga listrik...........ccoocoovviieniininnnnne, 11-16
Gambar 11-7. Potensi penghematan subsidi listrik PJU ...........cccccoovvvvinnnene. 11-16
Gambar 1-8. LOGO DIALUX.......cccveiiiiiieeie ettt 11-26
Gambar 11-9. Halaman awal DIALUX EVO........cccocviiiiiiiiniiceee s 11-31
Gambar 11-10. Halaman perencanaan pencahayaan luar ruangan..................... 11-31
Gambar 11-11. Halaman pemilihan [uminer...........ccccooiiiiieinen e 11-32
Gambar 11-12. Tampilan kondisi jalan dan tiang ............cccceevveve e, 11-32
Gambar 11-13. Tampilan data hasil perencanaan ..............cccccoeveveiveeneere s, 11-33
Gambar 111-1. Flow Chart Penelitian ...........ccccovoviiiiiiiieiese e -1
Gambar I11-2. Metode Sembilan Titik Pengukuran ............ccccoovniniiinicnen, -3
Gambar 111-3. Alat Ukur Lutron Light Meter LX-101 AS.......c.ccooeveiieieeienen, 11-5
Gambar 111-4. Hioki Clamp On Power HITeSter.........coecveveveeiecic e, 111-6
Gambar I11-5. Lokasi Penelitian di Jalan Pesisir Pantai Barat Pangandaran ..... 111-9
Gambar I11-6. Kondisi PJU Ruas Jalan Pesisir Pantai Barat Pangandaran........ -9
Gambar 1V-1. Spesifikasi Bentuk Umum Tiang PJU .........cccccoeevieiieiieiecienen, V-3
Gambar 1V-2. Metode Sembilan TitiK ........ccoocoiiiiiniiii s V-6
Gambar IV-3. Bentuk dimensi lampu Philips SON-TPP150W. ............ccccvvenen. V-8
Gambar 1V-4. Kondisi tiang PJU ekSIStiNG.........cccovvieriiiiiiiineieescseseeiees V-9
Gambar 1V-5. Halaman awal software DIALUX EVO.........cccociiinininiienenn, 1V-10
Gambar 1V-6. Active luminaire software DIALUX EVO.........cccoccevvniiiennene. 1V-10
Gambar IV-7. Luminaire arrangement software DIALux EVO....................... IvV-11
Gambar IV-8. Preview PJU eksisting pada software DIALux EVO................ IV-11
Gambar 1V-9. Preview PJU eksisting pada software DIALux EVO. ............... IV-12
Gambar 1VV-10. Hasil Simulasi Penyebaran Kuat Pencahayaan....................... IV-13

Xiv



Gambar 1V-11.
Gambar 1V-12.
Gambar 1V-13.
Gambar I1V-14.
Gambar 1V-15.
Gambar 1V-16.
Gambar I1V-17.
Gambar 1V-18.
Gambar 1V-19.
Gambar 1V-20.
Gambar 1V-21.
Gambar 1V-22.
Gambar 1V-23.
Gambar 1V-24.
Gambar 1V-25.
Gambar 1V-26.
Gambar 1V-27.
Gambar 1V-28.
Gambar 1V-29.
Gambar 1V-30.
Gambar 1V-31.
Gambar 1V-32.
Gambar 1V-33.
Gambar 1VV-34.
Gambar 1V-35.
Gambar 1V-36.
Gambar 1VV-37.
Gambar 1VV-38.
Gambar 1V-39.
Gambar 1V-40.
Gambar 1V-41.

Kondisi tiang PJU Optimas .........ccccueeeeienenincsiseeeeeeee IV-16
Halaman awal software DIALUX EVO.........cccccovviiieiiiinnnnn, IV-17
Active luminaire software DIALUX EVO.........ccccoovviviiinnnnnn, IV-17
Luminaire arrangement software DIALux EVO..................... IV-18
Preview PJU optimasi pada software DIALux EVO.............. 1V-18
Tabel Penyebaran Iluminasi PJU optimasi ..........c.ccccvveeenennn, IV-19
Simulasi Penyebaran Kuat Pencahayaan PJU Optimasi......... IV-19
Bentuk dimensi lampu Panasonic LED ..............cccccveeveivienenn, IV-22
Kondisi tiang PJU LED 120 Watt .........cccoceeeriniiiniiieienn 1V-23
Halaman awal software DIALUX EVO.........cccociovniiiiienne. IV-24
Active luminaire software DIALUX EVO.........ccccoovrivvininnnn, IV-24
Luminaire arrangement software DIALux EVO..................... IV-25
Preview PJU LED 120 Watt pada software DIALux EVO....IV-25
Tabel Penyebaran iluminasi PJU LED ...........c.ccocoovvininnnn, IV-26
Hasil Simulasi Penyebaran Kuat Pencahayaan....................... Iv-27
Bentuk dimensi lampu Panasonic LED ..............cccccvevveiveennen, 1V-28
Kondisi tiang PJU LED 90 Watt ..........cccooerirenininiiieeenn 1V-29
Halaman awal software DIALUX EVO.........ccccevviiveiviinnnnn, 1V-30
Active luminaire software DIALUX EVO.........cc.ccoovvvvvieinnnn, IV-30
Luminaire arrangement software DIALux EVO..................... IVvV-31
Preview PJU LED 90 watt pada software DIALux EVO........ IVvV-31
Tabel penyebaran iluminasi PJU LED 90 watt....................... IV-32
Hasil Simulasi Penyebaran Kuat Pencahayaan....................... 1V-32
Bentuk dimensi lampu Panasonic LED ..............cccccceevveenee, IV-34
Kondisi tiang PJU LED 60 Watt ...........cccoceierencnininieien IV-35
Halaman awal software DIALUX EVO.........cccccovviiverviinnnnn, 1V-36
Active luminaire software DIALUX EVO........cccccoovvviiinnnnns 1V-36
Luminaire arrangement software DIALux EVO..................... I\vV-37
Preview PJU LED 60 Watt...........cccooevveveeieiieneee e IvV-37
Tabel penyebaran iluminasi PJU LED 60 watt....................... IV-38
Hasil Simulasi Penyebaran Kuat Pencahayaan....................... 1V-38

XV



DAFTAR TABEL

Tabel 11-1. Jenis lampu penerangan jalan .......... I1-Error! Bookmark not defined.
Tabel 11-2. Kualitas Pencahayaan Normal .............ccccoevviiiiieii i -7
Tabel 11-3. Sistem Penempatan Lampu Penerangan Jalan..........ccccccocvvninnnnne -8
Tabel 11-4. Jarak antar tiang lampu penerangan............ccocveveeeerenenenenesenennnns 11-9
Tabel 11-5. Penataan letak lampu penerangan jalan ..............ccccevviveivevecnnene, 11-10
Tabel 11-6. Jenis-jenis [ampu LED .........ccccooe e 11-19
Tabel 11-7. Tabel r Statistika .........ccoov e 11-25

Tabel I11-1. Spesifikasi Alat Ukur Light Meter LX-101 ASIlI-Error! Bookmark

not defined.

Tabel 111-2. Spesifikasi Hioki Clamp On Power HiTester..........cccccocvvvvevivenenne. 111-6
Tabel 111-3. Data Teknis PJU EKSISTING .......cccoriiiiininiiicice e -7
Tabel IV-1. Kondisi Jalan Pesisir Pantai Barat Pangandaran ..............c.cccceeeee. V-2
Tabel 1VV-2. Data Pengukuran Besaran LiStriK...........cccoocevviveiiieiie i V-4
Tabel 1VV-4. Data Pengukuran Kuat Pencahayaan..............cccccovveveeieiecseenenne V-4
Tabel IV-5. Nilai Rata-rata Kuat Pencahayaan.............ccoocevevineninininincieen V-6
Tabel 1V-6. KONdisi JAlAN .........ccooiveiieiiee e V-6
Tabel 1V-7. Data Luminer PJU EKSIStING .........ccoevviiiiiiiecccecce e V-8
Tabel 1V-8. Kondisi Tiang PJU EKSIStiNg.........ccccceviiiiieiiccceece e V-8
Tabel IV-9. Nilai Kuat Pencahayan Hasil Simulasi PJU Eksisting ................. IV-12
Tabel 1V-10. Hasil Uji Validitas Pengukuran Hluminasi............ccccoevvviinnennn, IV-14
Tabel IV-11. Hasil Uji Validitas Pengukuran Besaran Listrik ........................ IV-14
Tabel 1V-12. Kondisi Tiang PJU Simulasi Optimasi...........cccceevivveviieiieeninnn IV-15
Tabel IV-13. Nilai Kuat Pencahayan Hasil Simulasi PJU Optimasi ............... IV-19
Tabel 1V-14. Data LUMINET ........c.ccviieiiee e Iv-21
Tabel 1V-15. KONAIST TIANG ..ccuvieiiieiieeiiecie et IV-22
Tabel IV-16. Nilai Kuat Pencahayan Hasil SImulasi..........cccccccovvviiieiieennnnns 1V-26
Tabel IV-17. Data LUMINET .........cccviieieee et 1V-28
Tabel 1V-18. KONAiSI TIANG ....ecvveveiieieeieiieseeie e sae e 1V-28

XVi



Tabel IV-109.
Tabel 1V-20.
Tabel IV-21.
Tabel IV-22.
Tabel IV-23.
Tabel 1V-24.
Tabel IV-25.
Tabel IV-26.
Tabel IV-27.
Tabel IV-28.

Nilai Kuat Pencahayan Hasil Simulasi............c.cccoovviiieinnnnnne. IV-32
Data LUMINET ..ottt 1V-33
KONAIST TIANG ...t IV-34
Nilai Kuat Pencahayan Hasil Simulasi..............ccccccovviveinenenne. IV-38
Besaran Listrik PJU Eksisting dan PJU LED...........ccccccevveneenee. 1V-43
Pencahayaan PJU Eksisting dan PJU LED ............cccccocvviinennen. 1V-43
Konsumsi Energi PJU Eksisting dan PJU LED ...........c..c......... IV-44
Biaya Listrik PJU Eksisting dan PJU LED ..........cccccccoovevivennnne. IV-44
Penghematan Biaya Listik PJU Eksisting dan PJU LED............ 1V-49
Resume PJU Eksisting dan PJU LED ..........cccccoociiiniiiiinienen, 1V-49

XVii



DAFTAR RUMUS

Rumus 1. FIUKS Cahaya () .......coveeeiieiiie e 11-20
RUMUS 2. TTUMINGST (E) veovveiiieiiee et 11-20
Rumus 3. Jumlah Titik Lampu Yang Diperlukan ............ccccccooveveiieiiccncnene. 11-20
Rumus 4. Suplai Daya LitriK...........ccccoveiiiieirie e 11-21
Rumus 5. Kemerataan (1) ......coeoereriririnieieeries e 11-21
Rumus 6. Daya Lampu Total ... 11-21
Rumus 7. Daya Lampu Tiap Bulan..........ccccoooveieiieiecie e 11-21
Rumus 8. Perhitungan Biaya Tarif ListriK..........c.ccccoeviiiiiiiiiccieece e, 11-21
RUMUS 9. Nilal RAtA-TAtA........cccveeeiieiieieiie e 11-22
RUMUS 10. DEVIAST ..c.vveuvieiieiiieiiieiesiee sttt sae et snee e 11-23

XViii



DAFTAR LAMPIRAN

Lampiran 1. Hasil Pengukuran luminasi
Lampiran 2. Brosur Panasonic LED Street Light
Lampiran 3. Hasil Simulasi DIALux Evo
Lampiran 4. Foto Dokumentasi Penelitian

Lampiran 5. Bukti Revisi Laporan Hasil Sidang TA Telah Diterima

XiX



