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Saya mengutip dari Al – Qur’an Surat Ibrahim ayat 7 : 

مۡ 
ُ
ـك
َّ
ن
َ
زِيۡد

َ َ
مۡ لَ

ُ
رۡت
َ
ك
َ
ۡ ش ٮِٕن

َ
مۡ ل

ُ
ك  رَبُّ

َ
ن
َّ
ذ
َ
ا
َ
 ت
ۡ
  وَاِذ

 
دِيۡد

َ
ش
َ
ۡ ل ابِِ

َ
ذ
َ
 ع

َّ
مۡ اِن

ُ
رۡت
َ
ف
َ
ۡ ك ٮِٕن

َ
٧ وَل  

Sesungguhnya jika kamu bersyukur, niscaya Aku akan menambah 

(nikmat) kepadamu, tetapi jika kamu mengingkari (nikmat-Ku), maka 

pasti azab-Ku Amat pedih. 
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ABSTRAK 

 Teknologi sistem bahan bakar injeksi mampu menghasilkan peningkatkan 

performa serta mengurangi emisi gas buang dengan melakukan berbagai 

penyempurnaan salah satunya pada komponen injektor. Penelitian ini bertujuan 

untuk mengetahui pengaruh jumlah lubang injetor terhadap daya, torsi, dan emisi 

gas buang. Jenis studi eksperimental dengan analisis deskripif untuk menguji daya, 

torsi, dan emisi gas buang dengan variasi lubang injektor 4 hole, 6 hole, dan 8 hole. 

Hasil dari penelitian ini menunjukkan daya dan torsi terbesar dihasilkan oleh variasi 

injektor 6 hole yaitu sebesar 3,52 Hp pada putaran 5250 Rpm dan torsi sebesar 5,84 

Nm pada putaran 4000 Rpm. Sedangkan pada pengujian emisi gas buang diperoleh 

konsentrasi CO dan HC terendah dihasilkan oleh variasi injetor 4 hole  dengan 

kadar CO sebanyak 0,04 % dan HC 104 ppm . 

Kata Kunci: Sistem Injeksi, Injektor, Daya, Torsi, dan Emisi Gas Buang 

  



 

viii 
 

DAFTAR ISI 

HALAMAN PENGESAHAN ............................................................................... i 

PERNYATAAN ORISINALITAS SKRIPSI ....................................................... ii 

HALAMAN BERITA ACARA UJIAN .............................................................. iii 

BERITA ACARA BIMBINGAN SKRIPSI ........................................................ iv 

MOTTO............................................................................................................... v 

HALAMAN PERSEMBAHAN .......................................................................... vi 

ABSTRAK ........................................................................................................ vii 

DAFTAR ISI .................................................................................................... viii 

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

DAFTAR TABEL .............................................................................................. xi 

BAB I PENDAHULUAN .................................................................................. 12 

1.1 Latar Belakang.......................................................................................... 12 

1.2 Perumusan Masalah .................................................................................. 13 

1.3 Tujuan Penelitian ...................................................................................... 13 

1.4 Batasan Masalah ....................................................................................... 13 

1.5 Manfaat Penelitian .................................................................................... 14 

BAB II TINJAUAN PUSTAKA ........................................................................ 15 

2.1 Penelitian Sebelumnya .............................................................................. 15 

2.2 Motor Bakar ............................................................................................. 16 

2.2.1 Motor Bensin  4 Langkah.............................................................. 16 

2.2.2 EFI ( Electronic Fuel Injection ) ................................................... 19 

2.2.3 Injektor ......................................................................................... 20 

2.3 Bahan Bakar Minyak (BBM) .................................................................... 21 

2.4 Unjuk Kerja Mesin ................................................................................... 22 

2.4.1 Torsi ............................................................................................. 22 

2.4.2 Daya ............................................................................................. 23 

2.5 Emisi Gas Buang ...................................................................................... 23 

2.6 Dynotest ................................................................................................... 24 

BAB III METODE PENELITIAN ..................................................................... 25 

3.1 Studi Literatur ........................................................................................... 25 



 

ix 
 

3.2 Variabel Penelitian.................................................................................... 25 

3.2.1 Variabel Bebas ............................................................................. 25 

3.2.2 Variabel Terikat ............................................................................ 25 

3.2.3 Varibel Terkontrol ........................................................................ 25 

3.3 Persiapan Objek Penelitian........................................................................ 26 

3.3.1 Waktu dan Tempat Penelitian ....................................................... 26 

3.3.2 Alat .............................................................................................. 26 

3.3.3 Bahan ........................................................................................... 27 

3.4 Proses Pengujian ....................................................................................... 28 

3.4.1 Pengujian Performa (Daya dan Torsi) ........................................... 28 

3.4.2 Pengujian Emisi Gas Buang .......................................................... 28 

3.5 Diagram Alir Penelitian ............................................................................ 30 

BAB IV ANALISA DATA DAN PEMBAHASAN ........................................... 31 

4.1 Performa Mesin ........................................................................................ 31 

4.1.1 Daya ............................................................................................. 31 

4.1.2 Torsi ............................................................................................. 32 

4.2 Emisi Gas Buang ...................................................................................... 34 

4.2.1 Karbon Monoksida (CO) .............................................................. 35 

4.2.2 Karbon Dioksida (CO2)................................................................. 35 

4.2.3 Hidrokarbon (HC)......................................................................... 36 

BAB V PENUTUP ............................................................................................ 38 

5.1 Kesimpulan............................................................................................... 38 

5.2 Saran ........................................................................................................ 38 

DAFTAR PUSTAKA ........................................................................................ 39 

LAMPIRAN ...................................................................................................... 40 

 

 

 

  



 

x 
 

DAFTAR GAMBAR 

Gambar 2.1 Internal combustion engine dan eksternal combustion engine .......... 16 

Gambar 2.2 Prinsip kerja mesin bensin 4 langkah............................................... 17 

Gambar 2.3 Langkah isap................................................................................... 17 

Gambar 2.4 Langkah kompresi .......................................................................... 18 

Gambar 2.5 Langkah usaha ................................................................................ 18 

Gambar 2.6 Langkah buang ............................................................................... 19 

Gambar 2.7 Skema cara kerja PGM-Fi ............................................................... 20 

Gambar 2.8 Bagian – bagian injektor ................................................................. 21 

Gambar 2.9 Injektor 4 hole, 6 hole dan 8 hole .................................................... 21 

Gambar 2.10 Dynotest sepeda motor .................................................................. 24 

Gambar 3.1 Gas Analyzer .................................................................................. 27 

Gambar 3.2 Injetor 4 hole, 6 hole, dan 8 hole ..................................................... 27 

Gambar 3.3 Pengujian dynotes ........................................................................... 28 

Gambar 3.4 Proses stand - by dan zeroing .......................................................... 29 

Gambar 3.5 Pengujian emisi gas buang .............................................................. 29 

Gambar 3.6 Diagram alir penelitian ................................................................... 30 

Gambar 4.1 Grafik perbandingan daya ............................................................... 32 

Gambar 4.2 Grafik perbandingan torsi ............................................................... 33 

Gambar 4.3 Perbandingan kadar CO .................................................................. 35 

Gambar 4.4 Perbandingan kadar CO2 ................................................................. 36 

Gambar 4. 5 Perbandingan kadar HC ................................................................. 36 

  

 

  



 

xi 
 

DAFTAR TABEL 

Tabel 3.1 Data spesifikasi Dynotest .................................................................... 26 

Tabel 3.2 Spesifikasi sepeda motor Revo 110 cc PGM – Fi  2014 ...................... 27 

Tabel 4.1 Hasil pengujian daya .......................................................................... 31 

Tabel 4. 2 Hasil pengujian torsi .......................................................................... 33 

Tabel 4. 3 Hasil pengujian kadar CO .................................................................. 35 

Tabel 4.4 Hasil pengujian kadar CO2 ................................................................. 35 

Tabel 4. 5 Hasil pengujian kadar HC .................................................................. 36 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	MOTTO
	HALAMAN PERSEMBAHAN
	ABSTRAK
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL

