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ABSTRAK 

Penelitian ini bertujuan untuk merancang dan menganalisis sistem filtrasi asap hasil 

pembakaran limbah organik pada insinerator menggunakan media sabut kelapa 

dengan metode VDI 2221. Permasalahan utama dalam pembakaran limbah adalah 

emisi gas buang seperti karbon dioksida (CO₂) dan opasitas tinggi yang berbahaya 

bagi lingkungan dan kesehatan. Sabut kelapa digunakan sebagai media filtrasi 

alternatif yang ramah lingkungan dan ekonomis. Penelitian ini dilakukan melalui 

beberapa tahapan desain, mulai dari klarifikasi tugas, desain konseptual, desain 

wujud produk, hingga desain terinci. Pengujian dilakukan dengan mengukur kadar 

CO₂ dan opasitas emisi dari beberapa varian desain filter, yaitu filter bambu (varian 

2), sabut kelapa (varian 3), dan kombinasi keduanya (varian 4). Hasil penelitian 

menunjukkan bahwa pada menit ke-30, kadar CO₂ berhasil diturunkan dari 1,40% 

(varian 2) menjadi 0,20% (varian 4), sedangkan tingkat opasitas turun dari 35,40% 

menjadi 14,30% pada varian yang sama. Dengan demikian, kombinasi sabut kelapa 

dan bambu terbukti lebih efektif dibandingkan media tunggal dalam mengurangi 

pencemaran emisi gas buang insinerator. 

 

Kata kunci: insinerator, sabut kelapa, bambu, filtrasi asap, VDI 2221, CO₂, 

opasitas. 
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ABSTRACT 

This study aims to design and analyze the smoke filtration system resulting from 

the combustion of organic waste in an incinerator using coconut coir media using 

the VDI 2221 method. The main problem in waste incineration is the emission of 

exhaust gases such as carbon dioxide (CO₂) and high opacity which is harmful to 

the environment and health. Coconut coir is used as an alternative filtration medium 

that is environmentally friendly and economical. This research is carried out 

through several stages of design, ranging from task clarification, conceptual design, 

product form design, to detailed design. The test was carried out by measuring the 

CO₂ levels and emission opacity of several variants of the filter design, namely 

bamboo filters (variant 2), coconut coir (variant 3), and a combination of the two 

(variant 4). The results showed that in the 30th minute, the CO₂ level was 

successfully lowered from 1.40% (variant 2) to 0.20% (variant 4), while the opacity 

level decreased from 35.40% to 14.30% in the same variant. Thus, the combination 

of coconut and bamboo fiber has been proven to be more effective than a single 

medium in reducing incinerator exhaust emissions. 

 

Keywords: incinerator, coconut coir, bamboo, smoke filtration, VDI 2221, CO₂, 

opacity. 



viii 

 

 

 

DAFTAR ISI 

LEMBAR PENGESAHAN .............................................................................i 

LEMBAR PENGESAHAN UJIAN SKRIPSI ................................................ii 

LEMBAR PERNYATAAN...........................................................................iii 

KATA PENGANTAR ................................................................................... iv 

ABSTRAK ....................................................................................................vi 

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

DAFTAR TABEL .......................................................................................... x 

DAFTAR GAMBAR .....................................................................................xi 

DAFTAR LAMPIRAN ................................................................................xii 

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

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

1.2 Identifikasi Masalah .............................................................................. 6 

1.3 Pembatasan Masalah ............................................................................. 6 

1.4 Perumusan Masalah .............................................................................. 6 

1.5 Tujuan Penelitian ................................................................................... 6 

1.6 Manfaat Penelitian ................................................................................ 8 

BAB II KAJIAN TEORITIK .......................................................................... 9 

2.1 Mesin Insinerator (Incinerator) ................................................................ 9 

2.2 Limbah Organik .................................................................................. 25 

2.3 Kompos ............................................................................................... 26 

2.4 Water Sprinkler & Sprayer ................................................................. 28 

2.5 VDI 2221 ............................................................................................ 30 

2.6 Filtrasi Asap dengan Media Sabut Kelapa .......................................... 32 

BAB III METODE PENELITIAN .............................................................. 34 

3.1 Tempat dan Waktu .............................................................................. 34 

3.2 Alat dan Bahan .................................................................................... 34 

3.3 Diagram Alir Penelitian ....................................................................... 46 

3.4 Teknik dan Prosedur Pengumpulan Data ............................................ 48 

3.5 Teknik Analisa Data ............................................................................ 49 

BAB IV HASIL PENELITIAN DAN PEMBAHASAN .............................. 51 

4.1 Deskripsi Data Penelitian .................................................................... 51 



ix 

 

 

4.2 Analisis Data ....................................................................................... 67 

4.3 Pembahasan ......................................................................................... 75 

4.4 Aplikasi dan Hasil Penelitian .............................................................. 78 

4.5 Perbandingan Hasil Penelitian dengan Studi Sebelumnya .................. 80 

BAB V KESIMPULAN DAN REKOMENDASI ........................................ 82 

5.1 Kesimpulan ......................................................................................... 82 

5.2 Saran ................................................................................................... 83 

LAMPIRAN ................................................................................................. 85 

DAFTAR PUSTAKA ................................................................................... 92 



x 

 

 

 

DAFTAR TABEL 

 
Tabel 2. 1 Baku Mutu Emisi.................................................................................. 17 

Tabel 2. 2 Parameter Gas Rumah Kaca ................................................................. 18 

Tabel 2. 3 Bahan Bakar penghasil Emisi ............................................................... 20 

Tabel 3. 1 Spesifikasi Awal Insenerator ................................................................. 45 

Tabel 4. 1 Daftar Kehendak Perancangan Filtrasi pada Insinerator ....................... 52 

Tabel 4. 2 Prinsip solusi sub fungsi ....................................................................... 54 

Tabel 4. 3 Kombinasi Varian ................................................................................ 55 

Tabel 4. 4 Solusi Varian ........................................................................................ 57 



xi 

 

 

 

DAFTAR GAMBAR 

Gambar 2. 1 Insinerator Tipe Kontinyu ................................................................. 10 

Gambar 2. 2 Insinerator Tipe Batch ....................................................................... 10 

Gambar 2. 3 Gambar Insinerator Tipe Batch ......................................................... 12 

Gambar 3. 1 Gas Analyzer .................................................................................... 35 

Gambar 3. 2 Toolbox set ........................................................................................ 35 

Gambar 3. 3 Opacity Meter .................................................................................... 36 

Gambar 3. 4 Blower ............................................................................................... 37 

Gambar 3. 5 Pipa PVC ½ ....................................................................................... 38 

Gambar 3. 6 Sprinkler ............................................................................................ 39 

Gambar 3. 7 Bambu ................................................................................................ 40 

Gambar 3. 8 Sabut Kelapa ...................................................................................... 41 

Gambar 3. 9 Plat baja bolong ................................................................................. 42 

Gambar 3. 10 Sampah Organik .............................................................................. 43 

Gambar 3. 11 Insinerator ........................................................................................ 45 

Gambar 3. 12 Alur Penelitian ................................................................................. 46 

Gambar 3. 13 Teknik & Pengumpulan Data .......................................................... 48 

Gambar 4. 1 Design Filtrasi Bambu ....................................................................... 59 

Gambar 4. 2 Design Filtrasi Sabut Kelapa ............................................................. 59 

Gambar 4. 3 Design Filtrasi Kombinasi ................................................................. 60 

Gambar 4. 4 Diagram Hasil Pengujian Varian 2 .................................................... 61 

Gambar 4. 5 Diagram Hasil Pengujian Varian 3 .................................................... 63 

Gambar 4. 6 Diagram Hasil Pengujian Varian 4 .................................................... 65 

Gambar 4. 7 Grafik Hasil Analisis Kadar CO2 .................................................................................. 69 

Gambar 4. 8 Grafik Hasil Analisis Kadar Opasitas ................................................ 74 



xii 

 

 

DAFTAR LAMPIRAN 

Lampiran 1 Dokumentasi produk yang dihasilkan ............................................... 85 

Lampiran 2 Gambar Teknik ................................................................................. 86 

Lampiran 3 Data-Data Perhitungan ...................................................................... 89 

Lampiran 4 Dokumentasi Pendukung .................................................................. 91 


	023ce4ae21dbd12dbc3f9dbc2dcdd50dfa806e300c6bccc8ca7b65a1c25e7906.pdf
	de62f3690ef4f510de26cd529fbdfff24dd0c407a2c5e66405c5e8f5fd1e60e7.pdf
	023ce4ae21dbd12dbc3f9dbc2dcdd50dfa806e300c6bccc8ca7b65a1c25e7906.pdf

