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ABSTRAK 

 

Nopel Syahdan Yudistira, Dr. Ir. Himawan Hadi Sutrisno, S.T., M.T., Catur 

Setyawan Kusumohadi, MT., Ph.D., 2024, SIMULASI INJECTOR FOAM PADA 

JET NOZZLE SEPEDA MOTOR PEMADAM KEBAKARAN 

MENGGUNAKAN SIMULASI ANSYS FLUENT, Rekayasa Keselamatan 

Kebakaran, Fakultas Teknik, Universitas Negeri Jakarta. 

 

Pemadaman api umumnya menggunakan media air sebagai pemadaman api 

kelas A dan kelas B. Dalam pemadaman api membutuhkan jumlah air yang cukup 

banyak, namun kebakaran pada hunian padat penduduk terdapat keterbatasan 

penggunaan jumlah air. Untuk membantu mengatasi keterbatasan jumlah air yang 

diperlukan dalam pemadaman api, penambahan media Aqueous Film Forming 

Foam (AFFF) diperlukan untuk meningkatkan kemampuan pemadaman yang 

mampu memutus rantai oksigen dalam segitiga api. Penggunaan media pemadaman 

api, yaitu air dan AFFF perlu memperhatikan ketercampuran fluida. Penelitian ini 

bertujuan untuk mengetahui kinerja ketercampuran fluida pada jet nozzle pemadam 

kebakaran. Penelitian ini dilakukan dengan metode simulasi berbasis komputasi. 

Simulasi menggunakan software ANSYS Fluent dengan perbedaan penempatan 

injector foam terhadap jet nozzle pemadam kebakaran diantaranya dari kopling  jet 

nozzle berjarak 80 mm, 200 mm, dan 350 mm. Dari hasil simulasi didapatkan 

penempatan injector foam pada jarak 80 mm jet nozzle merupakan posisi yang 

paling baik namun dengan beberapa catatan dan pertimbangan. 

 

Kata Kunci: Injector Foam, Jet Nozzle, Ketercampuran Fluida 
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ABSTRACT 

 

Nopel Syahdan Yudistira, Dr. Ir. Himawan Hadi Sutrisno, S.T., M.T., Catur 

Setyawan Kusumohadi, MT., Ph.D., 2024, SIMULASI INJECTOR FOAM PADA 

JET NOZZLE SEPEDA MOTOR PEMADAM KEBAKARAN 

MENGGUNAKAN SIMULASI ANSYS FLUENT, Rekayasa Keselamatan 

Kebakaran, Fakultas Teknik, Universitas Negeri Jakarta. 

 

Fire extinguishing generally uses water media as class A and class B fire 

extinguishing. To help overcome the limitation of the amount of water required in 

fire extinguishing, the addition of Aqueous Film Forming Foam (AFFF) media is 

needed to improve the extinguishing ability capable of breaking the oxygen chain 

in the fire triangle. The use of fire extinguishing media, namely water and AFFF, 

needs to pay attention to the fluids mixing. This study aims to determine the 

performance of fluid mixing in fire extinguishing jet nozzles. This research was 

conducted using a computation-based simulation method. The simulation uses  

ANSYS Fluent software with different placement  of foam injectors to the fire 

extinguisher jet nozzle, including from  the jet nozzle  clutch at a distance of 80 mm, 

200 mm, and 350 mm. From the simulation results, it was found that the placement  

of the foam injector at a distance of 80 mm jet nozzle was the best position but with 

some notes and considerations. 

 

Keyword: Injector Foam, Jet Nozzle, Fluids Mixing 

 

  



 

ix 

 

DAFTAR ISI 

 

LEMBAR PENGESAHAN I .................................................................................. ii 

LEMBAR PENGESAHAN II ................................................................................ iii 

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

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

ABSTRACT ......................................................................................................... viii 

DAFTAR ISI .......................................................................................................... ix 

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

DAFTAR GAMBAR ............................................................................................ xii 

DAFTAR LAMPIRAN ........................................................................................ xiii 

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

1.1 Latar Belakang Masalah ................................................................................ 1 

1.2 Identifikasi Masalah....................................................................................... 2 

1.3 Pembatasan Masalah ...................................................................................... 3 

1.4 Perumusan Masalah ....................................................................................... 3 

1.5 Tujuan Penelitian ........................................................................................... 3 

1.6 Manfaat Penelitian ......................................................................................... 4 

BAB II KERANGKA TEORITIK .......................................................................... 5 

2.1 Landasan Teori .............................................................................................. 5 

2.1.1 Definisi Api ..................................................................................... 5 

2.1.2 Klasifikasi Kebakaran ..................................................................... 6 

2.1.3 Aliran Fluida ................................................................................... 7 

2.1.4 Multiphase Flow ............................................................................. 9 

2.1.5 Aqueous Film Forming Foam ......................................................... 9 

2.1.6 Nozzle ............................................................................................ 11 



 

x 

 

2.1.7 Eductor .......................................................................................... 13 

2.1.8 Ansys Fluent ................................................................................. 13 

2.2 Penelitian yang Relevan .............................................................................. 18 

2.3 Kerangka Berpikir ....................................................................................... 19 

BAB III  METODE PENELITIAN....................................................................... 16 

3.1 Metode Penelitian ........................................................................................ 16 

3.2 Diagram Penelitian ...................................................................................... 16 

3.2.1 Variasi Posisi Injector Foam ......................................................... 17 

3.2.2 Penentuan Debit Aliran Air dan Foam.......................................... 18 

3.2.3 Menggambar Model ...................................................................... 19 

3.2.4 Penentuan Parameter Model ......................................................... 21 

BAB IV HASIL PENELITIAN DAN PEMBAHASAN ...................................... 24 

4.1 Deskripsi Hasil Penelitian............................................................................ 24 

4.2 Streamline Simulasi Injector Foam pada Jet Nozzle menggunakan Ansys 

Fluent ................................................................................................................ 24 

4.3 Kontur simulasi Injector Foam pada Jet Nozzle menggunakan Ansys Fluent

 27 

BAB V KESIMPULAN DAN SARAN ................................................................ 33 

5.1 Kesimpulan ................................................................................................. 33 

5.2 Saran ............................................................................................................ 33 

DAFTAR PUSTAKA ........................................................................................... 34 

LAMPIRAN .......................................................................................................... 39 

DAFTAR RIWAYAT HIDUP .............................................................................. 43 

 

 

 

  



 

xi 

 

DAFTAR TABEL 

 

Tabel 2.1 Spesifikasi foam yang Digunakan ......................................................... 10 

Tabel 2.2 Penelitian yang Relevan ........................................................................ 18 

Tabel 3.1 Variasi Jarak injector foam Pada jet nozzle .......................................... 18 

Tabel 3.2 Kecepatan Aliran Masuk Air ................................................................ 18 

Tabel 3.3 Spesifikasi Mesh Variasi 1 .................................................................... 20 

Tabel 3.4 Spesifikasi Mesh Variasi 2 .................................................................... 20 

Tabel 3.5  Spesifikasi Mesh Variasi 3 ................................................................... 21 

Tabel 4.1 Streamline Kecepatan Pada Debit Air 4,51 l/s ...................................... 24 

Tabel 4.2 Streamline Kecepatan Pada Debit Air 5,57 l/s ...................................... 26 

Tabel 4.3 Kontur Tekanan Pada Debit 4,51 l/s ..................................................... 28 

Tabel 4.4 Kontur Tekanan Pada Debit 5,57 l/s ..................................................... 30 

Tabel 4.5 Tekanan Total Keluaran ........................................................................ 31 

 

 

  



 

xii 

 

DAFTAR GAMBAR 

 

Gambar 2.1 Tetrahedron Api .................................................................................. 5 

Gambar 2.2 Ideal Kurva Pertumbuhan Api............................................................. 6 

Gambar 2.3 Jenis aliran ........................................................................................... 7 

Gambar 2.4 Jet Flow Development ......................................................................... 9 

Gambar 2.5 Sketsa tiga dimensi dari domain komputasi (a) Straight Pipe, (b) 

Converging Nozzle, (c) Diverging Nozzle ............................................................. 11 

Gambar 2.6 Aliran Fluida Pada 2 Penampang ...................................................... 12 

Gambar 2.7 Tampilan Penampang Melintang dari Jet Pump Eduktor.................. 13 

Gambar 3.1 Diagram Alir ..................................................................................... 17 

Gambar 3.2 injector foam Variasi 1 ...................................................................... 20 

Gambar 3.3 injector foam Variasi 2 ...................................................................... 20 

Gambar 3.4 injector foam Variasi 3 ...................................................................... 20 

Gambar 3.5 Parameter Model ............................................................................... 22 

 

 

  



 

xiii 

 

DAFTAR LAMPIRAN 

 

Lampiran 1 Kualitas Mesh .................................................................................... 39 

Lampiran 2 Setup Simulasi Ansys Fluent ............................................................. 42 


