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RINGKASAN 

Analisis Flame Regime Pada Pembakaran Butana-Udara di Meso-scale 

Combustor dengan Sudden Expansion dan Wire mesh; Muhammad Fauzi, 

161910101040; 37 halaman; Jurusan Teknik Mesin Fakultas Teknik Universitas 

Jember 

 

Perkembangan teknologi portable sudah sangat pesat di kalangan 

masyarakat contohnya baterai, smarftphone, ldan lain lain. Penggunaan teknologi 

sangat dibutuhkan dalam beberapa sektor seperti industri, rumah tangga, 

transportasi, pembangkit listrik dan berbagai sektor lainnya. Micro Power 

Generator adalah alat penghasil energi. Micro Power  Generator adalah alat yang 

menghasilkan energi yang terbagi menjadi dua komponen yaitu combustor atau 

reaktor yang berskala kecil (micro/meso) yang berfungsi sebagai pengubah 

chemical energy dari bahan bakar hidrokarbon menjadi energi thermal dan yang 

kedua adalah micro-thermophotovoltaic yang berfungsi sebagai alat perubah panas 

menjadi listrik.  

Perkembangan teknologi micro/meso combustor semakin pesat dan 

berkembang luas yang bertujuan untuk mengganti baterai sebagai sumber energi 

(Chou dkk., 2011). Masalah yang terjadi pada micro/meso-scale yaitu dimana cara 

menstabilkan api di dalam combustor atau reaktor sangat penting sebagai pengaruh 

pada out put pembakaran di meso-scale combustor. Beberapa penelitian baru-baru 

ini telah banyak dilakukan untuk meningkatkan stabilitas pembakaran di meso-

scale combustor dengan berbagai cara yaitu mendesain micro combustion yang 

lebih baik dengan tujuan out put pembakaran yang handal. 

Tujuan dari penelitian ini adalah untuk melakukan pengamatan terhadap 

flame regime yang terjadi variasi diameter inlet di meso-scale combustor dengan 

sudden expansion dan wire mesh sebagai flame holder. Penelitian ini dilakukan 

dengan memberikan penambahan flame holder berupa wire mesh yang dipasangkan 

di dekat sudden expansion pada kedua combustor. Combustor terdiri dari bagian 

input yang terbuat dari tembaga dan output dari bahan kaca pyrex silinder dengan 
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variasi diameter input 3,3 mm dan 4,2 mm dan diameter outlet tetap 4,7 mm. 

Penambahan wire mesh tersebut diharapkan dapat menstabilkan flame regime yang 

terjadi pada combustor. 

Hasil analisis data flame regime dengan variasi diameter inlet meso-scale 

combustor rasio 𝐷1 𝐷2⁄  = 0,7 dan 0,9 yang telah dilakukan. Nyala api terbaik ada 

pada rasio combustor 𝐷1 𝐷2⁄  = 0,9 dimana mayoritas flame regime yang terbentuk 

yaitu flame at flame holder. Ada 4 flame regime yang terjadi di dalam variasi kedua 

combustor yaitu blowout, flashback, flame in combustor dan flame at flame holder. 

semakin bertambah rasio 𝐷1 𝐷2⁄  maka nyala api semakin dekat dengan sudden 

expansion. Semakin tinggi kecepatan reaktan dapat terjadi api blowout karena 

kecepatan reaktan lebih tinggi dibandingkan kecepatan flame speed sehingga api 

terdorong keluar combustor. Semakin rendah kecepatan reaktan dapat terjadi api 

flashback karena kecepatan reaktan yang lebih rendah dibandingkan dengan 

kecepatan rambat nyala api. Penurunan nilai rasio ekuivalen, aliran vortex dan 

tegangan geser dapat terjadi flame in combustor dan flame at flame holder. 
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SUMMARY 

Flame Regime Analysis on Butane-Air Combustion in Meso-scale 

Combustor with Sudden Expansion and Wire mesh; Muhammad Fauzi, 

161910101040; 37 pages; Department of Mechanical Engineering, Faculty of 

Engineering, University of Jember 

 

The development of portable technology has been very rapid among the 

public, for example batteries, smartphones, and others. The use of technology is 

very much needed in several sectors such as industry, households, transportation, 

power generation and various other sectors. Micro Power Generator is an energy-

producing device. Micro Power Generator is a device that produces energy which 

is divided into two components, namely a combustor or small-scale reactor (micro 

/ meso) which functions as a chemical energy converter from hydrocarbon fuel to 

thermal energy and the second is micro-thermophotovoltaic which functions as a 

conversion tool. heat becomes electricity. 

The development of micro / meso combustor technology is growing rapidly 

and widely, which aims to replace batteries as an energy source (Chou et al., 2011). 

The problem that occurs on the micro / meso-scale is where to stabilize the fire in 

the combustor or reactor. very important as an influence on the combustion output 

in the meso-scale combustor. Several recent studies have been carried out to 

improve the combustion stability in the meso-scale combustor in various ways, 

namely designing a better micro combustion with the aim of a reliable combustion 

output. 

The purpose of this research is to observe the flame regime that occurs in 

the meso scale combustor with sudden expansion and wire mesh as the flame 

holder. This research was conducted by adding a flame holder in the form of wire 

mesh which is attached near the sudden expansion of the two combustors. The 

combustor consists of an input section made of copper and an output of pyrex 

cylindrical glass with a variation of the input diameter of 3.3 mm and 4.2 mm and 
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a fixed outlet diameter of 4.7 mm. The addition of wire mesh is expected to stabilize 

the flame regime that occurs in the combustor. 

The results of the flame regime data analysis with variations in the inlet 

diameter of the meso-scale combustor ratio 𝐷1 𝐷2⁄  = 0.7 and 0.9 have been carried 

out. The best flame is at the combustor ratio 𝐷1 𝐷2⁄  = 0.9 where the majority of 

the flame regimes formed are flame at flame holder. There are 4 flame regimes that 

occur in the second variation of the combustor, namely blowout, flashback, flame 

in combustor and flame at flame holder. the increase in the 𝐷1 𝐷2⁄  ratio, the closer 

the flame to sudden expansion. The higher the reactant velocity, the blowout flame 

can occur because the reactant velocity is higher than the flame speed so that the 

fire is pushed out of the combustor. The lower the reactant velocity, the flashback 

flame can occur because the reactant speed is lower than the flame propagation 

speed. A decrease in the value of the equivalent ratio, vortex flow and shear stress 

can occur in a flame in combustor and a flame at a flame holder.. 
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BAB 1. PENDAHULUAN 

1.1 Latar Belakang 

Pemanfaatan teknologi telah merambat dalam semua aspek di kehidupan 

manusia, salah satunya teknologi portable yang sudah menjadi keseharian kegiatan 

masyarakat Indonesia saat ini. Perkembangan teknologi portable sudah sangat pesat 

di kalangan masyarakat contohnya baterai, smarftphone, dan lain lain. Penggunaan 

teknologi sangat dibutuhkan dalam beberapa sektor seperti industri, rumah tangga, 

transportasi, pembangkit listrik dan berbagai sektor lainnya. Salah satu 

perkembangan teknologi saatwininadalahiMicroiPoweriiGenerator (Ilminnafik 

dkk., 2017). 

MicrowPowerwGenerator adalah alat penghasilwenergi. MicrowPowerw 

Generator adalah alat yang menghasilkan energiwyang terbagi menjadi dua 

komponenwyaituncombustor atau reaktor yang berskala kecil (micro/meso) yang 

berfungsinsebagai pengubah chemical energy dari bahannbakarwhidrokarbon 

menjaditenergi thermal dantyangnkeduakadalahkmicro-thermophotovoltaic yang 

berfungsi sebagaiualatuperubahupanasvmenjadiylistrik. Perkembangan teknologi 

micro/meso combustor semakin pesat dan berkembang luas yang bertujuan untuk 

mengganti baterai sebagai sumber energi (Chou dkk., 2011). 

Masalah yang terjadi pada micro/meso-scale yaitu dimana cara 

menstabilkan api di dalam combustor atau reaktor, sangat penting sebagai pengaruh 

pada output pembakaran di meso-scale combustor. Beberapa penelitian terbaru 

telah banyak dilakukan untuk meningkatkan stabilitas pembakaran di meso-scale 

combustor dengan berbagai cara yaitu mendesain micro combustion yang lebih baik 

dengan tujuan output pembakaran yang handal. Yang (2002) melakukan penelitian 

tentang meso-scale combustion dengan penambahan sudden expansion dengan 

variasi 3 combustor yang berbeda. Hasil penelitian menunjukkan bahwa meso-scale 

combustor dengan penambahan sudden expansion sangat efektif dalam 

menstabilkan posisi nyala api. Dalam dekade terakhir ini perkembangan mengenai 

micro/meso-scale combustor mulai dikembangkan dengan pesat.  Mikami dkk. 

(2013) melakukan penelitian meso-scale combustor dengan penambahan wire mesh 
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sebagai flame holder dengan tujuan agar posisi nyala api tetap stabil di dalam 

combustor. Hasil penelitian ini menunjukkan terjadinya 3 posisi nyala api (flame 

regime) yaitu nyala api blowout, nyala api flashback dan nyala api di dekat wire 

mesh atau menempel di step.  

Fitriansyah dkk., (2018) melakukan penelitian tentang pengaruh rasio 

ekuivalen gas LPG dan udara terhadap karakteristik pembakaran flame regime pada 

meso-scale combustor dengan sudden expansion. Dari penelitian tersebut diperoleh 

hasil yaitu nilai rasio ekuivalen yang tinggi dapat terjadinya flame regime flashback 

dan nilai rasio ekuivalen yang rendah dapat terjadinya flame regime blow out. Api 

dapat dikatakan stabil, apabila posisi api dapat menempel pada sudden expansion 

sehingga api dapat menyala di dalam combustor lebih lama. Rohadi (2016) 

melakukan penelitian tentangbpengaruhtpanjangysaluran sudden expansion 

terhadapvkarakteristikvpembakaranvpadavmeso-scale combustor. Dari penelitian 

ini diperoleh hasil bertambahnyavpanjangvsaluranvsudden expansion maka 

kecerahan nyalavapi semakin cerah dan semakin cerah warna api maka semakin 

tinggi pula temperatur yang dihasilkan. 

Berdasarkan penelitian sebelumnya maka penelitian ini akan dilakukkan 

pengamatan mengenai analisis flame regime variasi dimeter inlet pada pembakaran 

butana-udara di meso-scale combustor dengan sudden expansion dan wire mesh. 

Penelitian ini dilakukan dengan penambahan sudden expansion dan flame holder 

wire mesh sehingga dapat meningkatkan kestabilan pada nyala api pada combustor. 

 

1.2 Rumusan Masalah 

Berdasarkanklatarkbelakang di atas maka perumusanvmasalahvpenelitian 

ini adalah bagaimanavpengaruh variasi diameter inlet terhadapvflamevregime yang 

terjadi pada pembakaran butana-udara di meso-scale combustor dengan sudden 

expansion dan wire mesh sebagai flame holder? 
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1.3 Batasan Masalah 

Berdasarkan rumusan masalah terdapat batasan masalah sebagaibberikut: 

1. Prosesvpembakaranvdilakukanvdenganvbaik 

2. Oksidator pembakaran penelitian adalahvudaravyangvdisuplai dari kompresor 

kevmeso-scalevcombustorvmelaluivdan diasumsikan terdirivdariv79% N2 dan 

21%  O2. 

3. Proses pembakaran.berlangsung secara steady. 

 

1.4 Tujuan 

Adapun tujuanvdarivpenelitianvinivsebagaivberikut : 

1. Untukvmengetahui flame regime yang terjadi dengan variasi diameter inlet 

pada pembakaran butana-udara di meso-scalevcombustor. 

2. Untukvmengetahui faktor-faktor terjadinya flame regime pada penelitian 

meso-scalevcombustor. 

 

1.5 Manfaat 

Adapunvmanfaatvdarivpenelitianvinivsebagaivberikut : 

1. Mahasiswa dapat menganalisis flamevregimevpadavpembakaran butana-udara 

di meso-scalevcombustor dengan sudden expansion dan wire mesh sebagai 

flame holder. 

2. Mahasiswa dapat mengetahui berbagai faktor yang mempengaruhi flame 

regime. 

3. Hasil penelitian ini dapat mengembangkan lebih jauh tentang Micro Power 

Generator. 

4. Dapat dibuat referensi untuk penelitianvselanjutnya. 
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BAB 2. TINJAUAN PUSTAKA 

2.1 Pembakaran 

Pembakaranvdapatvdidefinisikanvsebagai runtutan reaksi kimia antara 

oksida atau udara, bahan bakar serta energi aktivasi. Energi aktivasi merupakan 

energi yang berperan penting dalam reaksi kimia yang terjadi. Gas hasil 

pembakaran dan energi panas adalah hasil produk oleh reaksi pembakaran. Namun 

pada umumnya bahan bakar mempunyai kandungan utama yang berupa senyawa 

hidrokarbon dengan menotasikan CxHy. Hasil pembakaran yang optimal akan 

menghasilkan jumlah pengoksidasi dan bahan bakar yang proporsional (Rafandi 

dkk., 2017). Maka persamaan reaksi kimia CxHy dapat ditulis sebagai berikut: 

CxHy + (x + 
y

4
) O2 + 3,76 (x +

y

4
) N2  → xCO2 +  

y

2
 H2O + 3,76 (x + 

y

4
) N2…….(2.1). 

Persamaan reaksi hidrokarbon di atas telah disederhanakan agar dalam 

proses pembakaran dapat dipastikan terjadi secara sempurna karena cukup sulit 

terjadi dengan nilai rasio ekuivalen yang tepat dari oksigen. Berdasarkan sifat reaksi 

kimia klasifikasi pembakaran dibagi menjadi dua yaitu pembakaran sempurna dan 

pembakaran tidak sempurna sebagai berikut : 

2.1.1 Klasifikasi Pembakaran Berdasarkan Sifat Reaksi Kimia 

a. PembakaranvSempurna 

Pembakaranvsempurna merupakanvpembakaranvyang seluruh reaktan 

akan terbakarvdengan udara sehingga menghasilkanvenergivpanas, karbondioksida 

danvuapvairvsaja (Rohadi, 2016).  

b. PembakaranvTidakvSempurna 

Pembakaran tidakvsempurna merupakan pembakaranvyang dimana proses 

pembakarannya tidakvsempurna yang dipengaruhi oleh keterbatasanvoksigen 

yangvtidak memadai dalam membakar bahan bakar sehingga dapat menghasilkan 

zat sisa pembakaran yang dapat membahayakan kesehatan manusia (Rohadi, 2016). 

Berikut contoh reaksi pembakaran kimia tidak sempurna menurut Yusuf dan 

Sutrisno (2018) yaitu: 

 1CH4 +  1,75 O2 →  0,5 CO2 + 0,5 CO + 2H2O……………………(2.2) 
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2.1.2 KlasifikasinPembakaraniBerdasarkanpPencampuraniBahaniBakar 

a. Pembakaran premixed 

Pembakaran premixed merupakan pembakaran yang dimana bahanpbakar 

danoudaraibercampur terlebih dahulu secaransempurnanantaransatu dengan yang 

lainesebelumndialirkannkewdalamnruangwbakar atau combustor dan kemudian 

terjadilah prosesipembakaran (Rohadi, 2016). 

b. Pembakaranidifusi 

Pembakaranodifusi merupakan proses pembakaran dimana udara dan bahan 

bakar tercampur secara mekanis dan sebelum terjadinya pembakaran. (Fitriansyah 

dkk., 2018). Pembakaran bahan bakar difusiiakanitercampuridenganiudaraudi 

dalamnruangobakar, sama halnya dengan prosesnpembakarannmesinndiesel yaitu  

udara yang bertekanan tinggi tercampur dengan bahan bakar yang diinjeksikan ke 

dalam ruang bakar sehingga terjadi proses pembakaran. Contoh dari non premix 

adalah lilin (Wardana, 2008) 

Pembakaran difusi mempunyai nyala api yang mayoritas berwarna kuning, 

sedangkan pembakaran secara premixed mempunyai nyala api yang berwarna biru 

atau biasa disebut dengan nyala api yang memiliki suhu tinggi. Pembakaran 

premixed mempunyai kelemahan yaitu terjadinya flame regime flashback yaitu api 

akan merambat ke dalam ruang pencampuran mekanik sehingga api yang seperti 

ini dapat menyebabkan kebakaran dan susah untuk dipadamkan (Rohadi, 2016). 

Berikut visualisasi proses pembakaran ditunjukkan pada Gambar 2.1 sebagai 

berikut: 

 

Gambar 2.1 Visualisasi proses pembakaran 
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(Sumber : Anam, 2018) 

2.2 Micro Power Generator 

Seiring berkembangnya zaman, teknologi-teknologi pada era sekarang 

berkembang sangat cepat. Hal ini yang menjadi salah satu permasalahan teknologi  

di dunia pada saat ini. Teknologi miniaturisasi mulai dikembangkan salah satu 

contoh adalah MPG. Micro Power Generator atau biasa disebut dengan MPG 

merupakan sebuah alat pembangkit energi dengan skala micro dengan 

memanfaatkan pembakaran yang mulai dikembangkan dalam dekade terakhir ini. 

Micro Power Generator diklasifikasikan menjadi dua yaitu Micro Power 

Generator dengan menggunakan siklus daya konvensional dan Micro Power 

Generator dengan menggunakan Thermophotovoltaic atau Thermoelectric. Micro 

Power Generator dengan siklus daya konvensional ditunjukkan pada Gambar 2.2 

sebagai berikut : 

 

Gambar 2.2 Micro Power Generator dengan siklus daya konvensional 

(Sumber : Fernandez-Pello, 2002) 

Pada prinsip kerja Micro power generator dengan menggunakan siklus daya 

konvensional prinsip kerjanyathampir samatdenganuturbin gas yaitu menggunakan 

pembakaran untuk memutar turbin micropower. Micro Power Generator yang 

menggunakannthermophotovoltaicnprinsipbkerjanyatsama dengan thermo electric  

padanumumnya, hanya saja sumber energi thermal berasal dari pembakaran 

berskala mikro bukan dari sinar matahari. Micro-TPV merupakan alat pengubah 

energi termal pembakaran menjadi energi listrik (Chou dkk., 2011). Micro Power 
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Generator dengan prinsip thermoelectric ditunjukkan pada Gambar 2.3 sebagai 

berikut : 

 

Gambar 2.3 Micro Power Generator dengan prinsip thermoelectric 

(Sumber : Fernandez-Pello, 2002) 

 

2.3 Pembakaran micro/meso combustor 

Penelitian micro/meso-scale combustor sudah banyak dilakukan oleh para 

peneliti. Teknologi yang semakin modern dan ukuran portable membuat penelitian 

ini berkelanjutan. Definisi micro/meso-scale combustor adalah bagian dari Micro 

Power Generator yang berfungsi sebagai tempat berlangsungnya terjadinya 

pembakaran antara bahan bakar dan udara. Pembakaran di dalam meso-scale 

combustor menghasilkan panas atau thermal  dan kemudian panas yang terjadi di 

dinding reaktor di ubah menjadi energi listrik melalui pembangkit TPV 

(thermophotovaltaoic). Permasalahan yang terjadi di dalam micro/meso-scale 

combustor adalah menjaga api tetap stabil di dalam reaktor (Yang dkk., 2002). 

Berikut adalah klasifikasi perbedaan pembakaran meso-scale dan micro-scale 

combustor dan material yang digunakan pada combustor. Tabel 2.1 merupakan 

Klasifikasi jenis pembakaran pada combustor dan Tabel 2.2 untuk material 

combustor serta Gambar 2.4 combustor dengan wire mesh sebagai berikut :  
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Gambar 2.4 Combustor dengan wire mesh 

(Sumber : Mikami dkk., 2013) 

 

2.4 Sudden Expansion dan Wire mesh  

Dengan adanya permasalahan yang ada pada meso-scale combustor yaitu 

menjaga api tetap stabil di dalam reaktor, maka para peniliti menemukan 

penambahan sudden expansion dan wire mesh, plate, dll sebagai  flame holder di 

meso-scale combustor, penambahan ini bertujuan untuk membuat api stabil di 

dalam combustor sehingga membuat output pembakaran yang maksimal. Sudden 

expansion merupakan variasi geometri diantara inlet dengan outlet reaktor yang 

berupa tingkatan atau step diujung inlet reaktor pada meso-scale combustor (Yang 

dkk., 2002). Sedangkan Wire mesh sendiri merupakan flame holder yang 

menyerupai saringan yang berfungsi agar api di dalam reaktor tetap stabil sehingga 

membuat output pembakaran yang maksimal (Mikami dkk., 2013). Gambar 2.5 

merupakan flame holder sudden expansion dan wire mesh sebagai berikut : 

 

   (a)           (b) 

Gambar 2.5 (a) sudden expansion (b) wire mesh 

Sumber : (a) (Sanata dkk., 2019) (b) (Munir & Mikami., 2015) 
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2.5 Karakteristik Nyala Api (Flame Regime) 

 Reaksi pembakaran akan menghasilkan stabilitas nyala api yang 

dipengaruhi oleh faktor campuranvbahanvbakarmdan udara. Menurut 

Baigmohammadi dkk., (2015) terdapat tujuh mode flame regime akibat variasi 

geometri, rasio ekuivalen dan bilangan reynold. Berikut tujuh flame regime pada 

meso-scale combustor dan Gambar 2.6 merupakan flame regime blowout yaitu:  

2.5.1 Blowout  

 

Gambar 2.6 Blowout 

(Sumber : Baigmohammadi dkk., 2015) 

2.5.2 Marginal flame 

Marginal flame atau api marginal merupakan api yang terjadi pada outlet 

reaktor atau combustor. Nyala api ini dipengaruhi oleh penurunan rasio ekuivalen 

yang mendekati stokiometri dan mengakibatkan flame speed meningkat. Gambar 

2.7 merupakan marginal flame sebagai berikut :  

 

Gambar 2.7 Marginal flame 

(Sumber : Baigmommadi dkk., 2015) 

2.5.3 Stationary (stable) Flame  

Api stabil atau stable flame dapat didefinisikan ketika nyala api dalam posisi 

tetap (stabil) di dalam reaktor. Api stabil dikategorikan menjadi tiga macam dan 

Gambar 2.8 merupakan simetris flame sebagai berikut : 

a. Simetris 
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Gambar 2.8 Simetris flame 

(Sumber : Rafandi dkk., 2017) 

b. Asimetris 

Api asimetris bisa terjadi menjadi dua bentuk yaitu ke atas dan ke bawah. 

Flame regime ini dipengaruhi oleh efek gaya bouyancy. Gambar 2.9 merupakan 

flame regime asimetris sebagai berikut : 

 

Gambar 2.9 Asimetris flame 

(Sumber : Baigmohammadi dkk., 2015) 

c. Spinning flame 

Spinning flame berbentuk hampir menyerupai huruf x dan terdiri dari 

asimteris bawah dan atas. Spinning flame dipengaruhi oleh gaya bouyancy serta 

efek geometri, dll. Gambar 2.10 merupakan flame regime spinning sebagai berikut: 

 

Gambar 2.10 Spinning Flame 

(Sumber : Rafandi., 2017) 

2.5.4 Repetive extenction and re-ignition (RERI) Flame 

Api Repetive extenction and re-ignition atau disebut juga api RERI adalah 

dimana nyala api yang tidak dapat mencapai posisi stabil atau tetap di dalam 

reaktor. Ketika pembakaran di dalam combustor dilakukan, api dapat menyala dan 

dipadamkan di hulu reaktor karena kehilangan panas yang berlebihan ke dinding 

reaktor dan campuran bahan bakar yang masuk. Setelah api padam di suhu reaktor, 

campuran segar dapat kembali dinyalakan di hilir reaktor dengan dinding reaktor 

yang dipanaskan. Rezim api RERI dapat juga merambat sebagai api simetris dan 

asimetris (Baigmohammadi dkk., 2015). 
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2.5.5 Stationary  (stable) Flashback flame 

 Api ini terdiri dari rejim api stabil atau stationary dan kilas balik 

(flashback). Proses terjadinya api ini yang mulanya api stabil kemudian secara 

bertahap menjadi api flashback.  

2.5.6 RERI Flashback flame 

Api RERI Flashback  ini terdiri dari rejim api RERI dan rejim api flashback, 

maka dari itu dinamakan sebagai api RERI flashback. Proses terjadinya api ini mula 

mula api RERI kemudian secara bertahap menjadi api flashback. 

2.5.7 Flashback flame 

Rejim api ini terjadi karena kecepatan nyala rambat api atau flame speed 

lebih tinggi dari pada kecepatan aliran. Gambar 2.11 merupakan flame regime 

flashbback sebagai berikut : 

 

Gambar 2.11 Flashback flame 

(Sumber : Mikami dkk., 2013) 

 

2.6 Butana (C4H10) 

Butana merupakan senyawa organik yang berupa gas pada suhu ruangan 

dan tekanan atmosfir. Gas ini tidak mengeluarkan bau dan tidak berwarna. Butana 

memiliki berat jenis lebih besar dari pada udara, sehingga jika terjadi kebocoran 

akan sangat berbahaya. Butana mempunyai suhu ruangan yang lebih rendah, sifat 

ini sangat mudah bila untuk pengemasan pada tabung yang lebih ringan (Kustanto. 

2017). 

ReaksivpembakaranvButana, adalahvsebagaivberikut: 

2 C4H10 + 13 O2  → 8 CO2 + 10H2O…………………………………(2.3) 
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Di bidang konversi energi, penggunaan gas butana sangat luas contohnya 

Gas Butana digunakan dalam bahan bakar korek api. Adapuntdatabase dari butana 

dapatvdijelaskantsebagaivberikut : 

Rumus kimia : C4H10 

Massa molar : 58,12 g/mol 

Wujud  : Gas, tidaktberwarna 

Densitas : 2,48 kg/m3, gas (15oC, 1 atm) 600 kg/m3 , cair (00C, 1 

atm) 

Titik lebur : -138,4oC (135,4 K) 

Titik didih : -0,5oC mg/100 ml (20o C) 

Titik nyala : -60oC 

LHV  : 45,35 Mj/Kg 

HHV  : 49,5 Mj/Kg 

 

2.7 Air Fuel Ratio (AFR)    

Air Fuel Ratio atau AFR merupakan perbandingan antara massa udara dan 

massa bahan bakar dalam proses reaksi kimia. Menurut Rohadi (2016) secara 

simbolis AFRtdapatndihitungvdenganvpersamaanvberikut: 

𝐴𝐹𝑅 =
𝑚𝑎

𝑚𝑓
=

𝑀𝑎𝑁𝑎

𝑀𝑓𝑁𝑓
  ............................................................................ (2.4) 

Keterangan 

ṁa = Lajuvmassavudara (kg/detik) 

ṁf = Lajutmassavbahantbakar (kg/detik)  

Ma = Massatmolar udara (g/mol) 

Nf = Jumlahtmoltudara (mol) 

Mf =  Massatmolartbahantbakar (g/mol)  

Na = Jumlahtmoltudaratbahantbakar (mol) 
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2.8 Ekuivalen Rasio (ɸ)   

Rasiovekuivalen merupakan rasio darivrasio aktualnbahan bakar dan udara 

terhadapvrasio bahanfbakarvdanmudara untukvpembakaran yang teoritis. Rumus 

ekuvalensihdapat dihitung sebagaiuberikut: 

ϕ =
(𝐴𝐹𝑅)𝑠

(𝐴𝐹𝑅)𝑎
 .......................................................................................... (2.5) 

keterangan: 

ɸ   : Rasiovekuivalen 

(AFR)s  : Rasio bahan bakar dan udara dalam keadaan stoikiometrik 

(AFR)a  : Rasio bahan bakar dan udara dalam keadaan aktual 

Perhitunganvrasio ekuivalenvberfungsi untukvmenentukan jenis campuran 

udaravdanvbahan bakar yang terjadi padavreaksi pembakaran. Jenis campuran 

udara danjbahan bakarkdiklasifikasikan menjadi tiga jenis tergantung dari nilai 

rasio ekuivalennya, ketigahjenis tersebutvantara lain : campuran kayavbahan bakar 

(ɸ>1), campuranvmiskin bahan bakar (ɸ <1) dan campurantstokiometri (ɸ=1) 

 

2.9 Flammability Limit  

Proses pembakaranvterdapatlcampurantbahan bakar dan oksidator sehingga 

membuat terjadi nyala api tersebut. Dalamvkisaranvflammability limit terdapat 

campuranvbahanvbakarvdan oksidator yang membuat terjadinya nyala api. Kisaran 

tersebut dibatasi sebagai kisaran batas atas mampu nyala atau disebut upper 

flammability limit dan batas bawah mampuvnyala disebut juga sebagai lower 

flammability limit. 

 Upper flammability limit merupakan kosentrasi bahan bakar tertinggi  untuk 

mensupport api bila dicampur dengan udara dan jika kosentrasi bahan bakar di atas 

UFL maka proses pembakaran tidak akan terjadi karena muatan oksigen yang tidak 

memadai. Sedangkan lower flammability limit merupakan kosentrasi bahan bakar 

terendah untuk mensupport api bila dicampur dengan udara dan jika konsentrasi 

bahan bakar di bawah LFL maka proses pembakaran tidak akan terjadi karena 

muatan bahan bakar yang tidak memadai (Rafandi dkk., 2017).  
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Apabilatkecepatantalirantcukuptrendah, ujungtbawah nyala api akan berada 

sangatmdekatndengannujungbtabungvpembakar. Namun apabilankecepatan aliran 

ditingkatkannhinggattercapaitkecepatantkritis, maka  ujungtnyalaapi akan bergeser 

kemposisitjauhtdaritujung ( mulutkcombustor) dan nyala dikatakanvterangkat (lift-

off). Apabila kecepatan aliran terus dinaikan, maka nyala api akan padam. Untuk 

mendapatkanvcombustortdengan densitas tinggi harus bisa mendapatkan kecepatan 

pembakaran yang lebih tinggi, sehinggannyala apibtetap stabilkpada kecepatan 

reaktanvyang tinggibdanbmemperluas area reaksi dalam combustor (Sari, 2015). 

 

2.10 Penelitian sebelumnya 

Fitriansyah dkk., (2018) melakukan penelitian tentang meso-scale 

combustor dan diperoleh hasil yaitu nilai rasio ekuivalen yang tinggi dapat 

terjadinya flame regime flashback dan nilai rasio ekuivalensi yang rendah dapat 

terjadinya flame regime blow out. Api dapat dikatakan stabil, apabila posisi api 

dapat menempel pada sudden expansion sehingga api dapat menyala di dalam 

combustor lebih lama. 

Rahul (2017) melakukan penelitian karakteristik rambat nyala api pada 

meso-scale combustor menggunakan sudden expansion sebagai flame holder dan 

menunjukan kecepatan api semakin cepat seiring api menuju flame holder dan 

berakhir stabil pada flame holder. 

Rohadi (2016) melakukanmpenelitian tentangvpengaruhvpanjangvsaluran 

sudden expansionvterhadap karakteristikvpembakaran pada meso-scale combustor. 

Dari penelitian ini didapat hasil bertambahnyaipanjangisaluranisudden expansion 

maka kecerahan nyalanapinsemakin cerah dan semakinncerah warna nyala api 

maka semakinntinggiepula temperature yang dihasilkan. 

Mikami dkk., (2013) melakukan penelitian tentang meso-scale combustor 

dengan penambahan flame holder wire mesh 60. Pada penelitian ini mengunakan 

bahan bakar gas propane (C3H8) dan cair berupa ethanol/n-heptane dengan sistem 

penyemprotan bahan bakar ke dalam tabung reaktor. Hasil dari penelitian ini 

mendapatkan 3 hasil flame regime yaitu nyala api pada ujung tabung (blowout), 

nyala api flashback, nyala api stabil di dekat wire mesh atau api di step.  
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2.11 Hipotesis 

Diameter inlet dan kecepatan reaktan serta rasio ekuivalen dapat 

mempengaruhi flame regime yang terjadi di meso-scale combustor. Semakin 

bertambahnya rasio diameter inlet menyebabkan nyala api mendekati sudden 

expansion. Semakin tinggi kecepatan reaktan memungkinkan terjadi flame regime 

blowout karena meningkatkan kecepatan persebaran nyala api. Sedangkan rasio 

ekuivalen yang tinggi memungkinkan terjadi flame regime flashback.  
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BAB 3. METODOLOGI PENELITIAN 

3.1 Metodologi Penelitian 

 Metode yang dilakukan penelitian ini adalah dengan analisa dan 

ekperimental data flame regime pada pembakaran butana-udara di meso-scale 

combustor dengan sudden expansion dan wire mesh. 

 

3.2 Waktu dan Tempat 

 Penelitian dilaksanakan pada bulan Februari sampai selesai, bertempat di 

Laboratorium Konversi Energi Teknik Mesin Fakultas Teknik Universitas Jember. 

Tabel 3.1 merupakan jadwal kegiatan penelitian meso-scale combustor sebagai 

berikut : 

Tabel 3.1 Jadwal Kegiatan Penelitian 

No Kegiatan 

Februari Maret April Mei 

Minggu ke 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

1 Studi litelatur                 

2 
Perencanaan dan 

pembuatan alat 

                

3 Pengujian alat                 

4 Pengambilan data                 

5 Analisa data                 

6 Penulisan laporan                 

 

3.3 Alat dan Bahan 

3.3.1 Alat 

a. Meso scale-combustor 

Combustor yang digunakan ini terdiri dari empat komponen yaitu 

komponen masukan (input), dinding pipa combustor, Wire mesh beserta sudden 

expansion dan keluaran (output). Sketsa dimensi dan diameter meso-scale 

combustor dapat di lihat pada Gambar 3.1 dan Gambar 3.2 sebagai berikut: 
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Gambar 3.1 Sketsa meso-scale combustor 

 

Gambar 3.2 Sketsa diameter meso-scale combustor 

b. Kompresor 

Kompresor berfungsi sebagai tempat atau wadah pensuplai udara ke 

flowmeter. Gambar 3.3 menunjukkan kompresor yang digunakan dalam 

penelitian sebagai berikut : 

 

Gambar 3.3 Kompresor 

Spesifikasi kompresor: 

• Merek   : VICI 

• Daya   : 0,75 HP 

• Daya listrik  : 550 Watt 

• Kapasitas tangki : 24 liter 

• Kapasitas aliran : 80 liter / menit 

• Kapasitas tekanan : 8 bar (115 Psi) 
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c. Flowmeter 

Flowmeter berfungsi sebagai alat untuk mengatur jumlah dari debit bahan 

bakar dan udara kemudian dialirkan melalui selang ke mixer. Gambar 3.4 yaitu 

flowmeter udara dan bahan bakar meso-scale combustor sebagai berikut : 

 

Gambar 3.4 Flowmeter 

Spesifikasi Flowmeter: 

1). Flowmeter udara 

a) Merek  :Kofloc 

b) Seri   : RK-1250 

c) Jenis  : Flowmeter udara 

d) Tekanan Kerja : 0,1 MPa 

e) Aliran Maks. : 500 ml/min 

f) Aliran Min.  : 50 ml/min 

g) Skala Terkecil : 5 ml/min 

2). Flowmeter bahan bakar 

a) Merek  : Kofloc 

b) Seri   : RK-1250 

c) Jenis  : Flowmeter Propana dan Butana 

d) Tekanan Kerja : 0,1 MPa 

f) Aliran Maks. : 20 ml/min 

g) Aliran Min.  : 2 ml/min 

h) Skala Terkecil  : 0,5 ml/min 
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d. Mixer dan Holder Combustor 

Mixer berfungsi sebagai tempat atau wadah berkumpulnya campuran bahan 

bakar dan udara sebelum dialirkan ke combustor. Sedangkan holder combustor 

berfungsi sebagai penyangga atau penahan dari mixer. Gambar 3.5 merupakan 

Mixer dan Holder combustor sebagai berikut : 

 

Gambar 3.5 Mixer dan holder combustor 

e. Regulator butana 

Regulator butana berfugsi sebagai alat untuk mengalirkan gas butana dari 

tabung. Gambar 3.6 adalah Regulator Butana sebagai berikut : 

 

Gambar 3.6 Regulator butana 

f. Pemantik 

Pemantik berfungsi sebagai alat untuk energi aktivasi dalam menghidupkan 

combustor. Pemantik ditunjukkan dalam Gambar 3.7 sebagai berikut : 
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Gambar 3.7 Pemantik 

g. Kamera 

Kamera berfungsi untuk memotret hasil data penelitian yang dilakukan. 

Kamera yang digunakan yaitu DSLR ( Digital Single Lens Reflex ) Nikkon 

D600. Kamera DSLR ditunjukkan pada Gambar 3.8 sebagai berikut : 

 

Gambar 3.8 Kamera 

h. Pisco tube  

Pisco tube atau selang kecil yang berfungsi sebagai penghubung aliran 

udara dan bahan bakar flowmeter ke mixer. Pisco tube ditunjukkan pada 

Gambar 3.9 sebagai berikut : 

 

Gambar 3.9 Pisco tube 
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i.  Seal tape 

Seal tape mempunyai fungsi dasar untuk mencegah terjadinya kebocoran 

pada fluida gas maupun cair diantara dua permukaan yang disambung atau 

disatukan. Seal tape pada penelitian ini diaplikasikan pada combustor dan 

combustor holder untuk mencegah terjadinya kebocoran fluida gas (bahan bakar-

udara). Gambar 3.10 merupakan Seal tape combustor sebagai berikut : 

 

Gambar 3.10 Seal tape 

3.3.2 Bahan 

a. Butana 

Pada penelitian ini bahan bakar yang digunakan adalah butana. Gambar 3.11 

merupakan bahan bakar butana yang digunakan dalam penelitian sebagai berikut: 

 

Gambar 3.11 Butana 

3.4 Variabel Penelitian 

Variabel yang digunakan pada penelitian ini sebagai berikut: 

1. Variabel Bebas 

 Variabel Bebas merupakan variabel yang ditentukan oleh peneliti itu sendiri 

dan tidak dipengaruhi oleh faktor faktor yang lain sebagai sebab dalam penelitian. 

Variabel bebas yang digunakan pada penelitian ini sebagai berikut: 

• Debit bahan bakar 

• Debit udara   
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• Diameter inlet  

2. Variabel Terikat 

 Variabel terikat merupakan variabel yang dimana nilainya dipengaruhi oleh 

variabel bebas. Variabel terikat yang digunakan pada penelitian ini sebagai berikut: 

• Grafik rentang nyala api 

• Flame regime  

3. Variabel Kontrol 

 Variabel kontrol merupakan variabel yang konstan untuk memperjelas 

hubungan antara 2 variabel lain. Variabel kontrol yang digunakan pada penelitian 

ini sebagai berikut: 

• Bahan bakar yang digunakan adalah butana. 

• Diameter inlet yaitu 3,3 mm dan 4,2 mm dan diameter outlet konstan yaitu 

4,7 mm. 

 

3.5 Skema alat uji 

Skema alat uji pada penelitian ini ditunjukkan pada Gambar 3.12 sebagai 

berikut : 

 

Gambar 3.12 Skema instalasi alat penelitian 

Keterangan: 

A : Kompressor 

B : Tabung gas butane 

C : Flowmeter bahan bakar  
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D : Flowmeter udara 

E : Mixer 

F : Combustor holder 

G : Meso-scale combustor 

H : Kamera 

saluran udara 

saluran butana 

Gambar 3.12 menunjukkan skema rangkaian pemasangan alat pada 

penelitian flame regime pada pembakaran butana-udara di meso-scale combustor 

dengan sudden expansion dan wire mesh. Bahan bakar butana berasal dari tabung 

gas butana, sedangkan udara diperoleh dari tabung kompresor. Gas butana dan 

udara dialirkan menuju flowmeter menggunakan piscotube. Terdapat dua jenis 

flowmeter yang digunakan yaitu flowmeter untuk gas butana dan untuk udara, dua 

jenis flowmeter ini digunakan agar mempermudah menentukan komposisi debit 

campuran bahan bakar (gas butana) dan udara yang tepat sehingga menghasilkan 

pembakaran yang baik. Selanjutnya gas butana dan udara yang telah diatur 

komposisi debitnya dialirkan menuju mixer untuk proses pencampuran yang 

homogen. Selanjutnya campuran bahan bakar (gas butana) dan udara dialirkan 

menuju combustor skala meso sebagai bahan dasar dalam reaksi pembakaran di 

dalam combustor. Hasil visualisasi nyala api dari proses pembakaran diambil 

menggunakan kamera, data yang diambil berupa gambar api. 

 

3.6 Prosedur penelitian 

Untuk langkah langkah dalam melaksanakan penelitian ini dan pengambilan 

data adalah sebagai berikut: 

1. Menyiapkan alat dan bahan yang akan di uji. 

2. Mengecek kembali alat dan bahan dan pastikan tidak ada kerusakan atau 

cacat lalu lakukan instalasi alat. 

3. Melakukan setting pada flowmeter udara dengan jalan membuka bukaan 

flowmeter secara penuh, lalu membuka tuas output kompresor sampai bola 
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penunjuk debit udara pada flowmeter berada dalam posisi debit 50 ml/min - 

500 ml/min. 

4. Melakukan setting pada flowmeter bahan bakar dengan jalan membuka 

bukaan pada flowmeter secara penuh, lalu buka regulator butana secara 

perlahan sampai bola penunjuk debit bahan bakar pada flowmeter berada 

pada posisi debit 2 ml/min - 20 ml/min. 

5. Memulai reaksi pembakaran pada meso-scale combustor dengan jalan 

memberikan pemantik api dengan menggunakan pemantik pada mulut 

outlet combustor. 

6. Ketika api menyala, atur debit bahan bakar dan udara dari debit terendah 

sampai tertinggi, cari komposisi bahan bakar-udara yang menghasilkan api 

stabil 

7. Ambil gambar visualisasi api dengan kamera. 

8. Analisa hasil data yang telah dilakukan. 

9. Mengulangi prosedur pengambilan data dari awal dengan variasi inlet 

diameter combustor yang berbeda. Pengambilan data dilakukan dengan 

prosedur yang sama pada masing-masing variasi diameter combustor.  
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3.7 Flow chart 

Diagram alir pada penelitian ini ditunjukkan pada Gambar 3.13 sebagai 

berikut : 

Studi Litelatur

Pengambilan data :

1. Ekuivalen ratio

2. Flame regime

START

Perumusan Masalah 

dan Batasan Masalah

Menentukan Variabel penelitian :

1. Debit bahan bakar

2. Debit udara

3. Diameter inlet

Mengatur instalasi meso 

scale combustor

Penyalaan api

Api dapat 

menyala stabil 

Pengolahan data dan 

analisa hasil

Kesimpulan

Ya

Tidak

SELESAI
 

Gambar 3.13 Diagram alir 
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Persamaan yang digunakan dalam mengelolah data hasil penelitian sebagai 

berikut : 

a. Massa alir bahan bakar 

𝑚𝑓 =
𝑄𝑓(𝑣𝑎𝑝𝑜𝑟)

60
𝑃𝑓(𝑣𝑎𝑝𝑜𝑟)(𝑚𝑔/𝑚𝑖𝑛) 

 

b. Debit bahan bakar 

𝑄𝑓 =
𝑚𝑓

𝑃𝑓
(𝑚𝑙/min ) 

c. Air Fuel Ratio 

𝐴𝐹𝑅 =
𝑚𝑎

𝑚𝑓
=

𝑀𝑎𝑁𝑎

𝑀𝑓𝑁𝑓
 

d. Rasio ekuivalen  

 

Φ =
(𝐴𝐹𝑅)𝑠𝑡𝑜𝑖𝑘𝑖𝑜𝑚𝑒𝑡𝑟𝑖

(𝐴𝐹𝑅)𝑎𝑘𝑡𝑢𝑎𝑙
 

𝐴𝐹𝑅𝑠𝑡𝑜𝑖𝑘𝑖𝑜𝑚𝑒𝑡𝑟𝑖 =
𝑚𝑎𝑠𝑠𝑎 𝑢𝑑𝑎𝑟𝑎

𝑚𝑎𝑠𝑠𝑎 𝑏𝑎ℎ𝑎𝑛 𝑏𝑎𝑘𝑎𝑟
=

𝑁 𝑥 𝑀𝑟 𝑢𝑑𝑎𝑟𝑎

𝑁 𝑥 𝑀𝑟 𝑏𝑎ℎ𝑎𝑛 𝑏𝑎𝑘𝑎𝑟
 

e. Kecepatan minimal reaktan 

𝑉𝑡𝑜𝑡𝑎𝑙 (𝑚𝑖𝑛𝑖𝑚𝑎𝑙) =

𝑄𝑓(𝑣𝑎𝑝𝑜𝑟)/𝑄𝑎(min)
60

(3,14 +  𝑟2)
100

 

 

f. Kecepatan maksimal reaktan 

𝑉𝑡𝑜𝑡𝑎𝑙 (𝑚𝑎𝑘𝑠𝑖𝑚𝑎𝑙) =

𝑄𝑓(𝑣𝑎𝑝𝑜𝑟)/𝑄𝑎(maksimal)
60

(3,14 +  𝑟2)
100

 

 

Keterangan : 

 r : jari – jari dalam combustor(mm)   

(AFR)stoikiometri : rasio udara dan bahan  bakar stoikiometri   

(AFR)aktual : rasio udara dan bahan bakar aktual 

Qa minimal : debit udara minimal (ml/min) 

http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
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𝑄amaksimal : debit udara maksimal (ml/min) 

𝑄𝑓(𝑣𝑎𝑝𝑜𝑟) : debit bahan bakar pada fase uap (ml/min) 

𝜌𝑓(𝑣𝑎𝑝𝑜𝑟) : densitas bahan bakar pada fase uap (mg/ml) 

𝑚̇ 𝑓 : massa alir bahan bakar (mg/min) 

ma : massa alir udara (mg/min) 

Mf : massa molar bahan bakar (g/mol) 

Ma : massa molar udara (g/mol) 

Nf : jumlah mol bahan bakar 

Na : jumlah mol udara 

Mr : molekul relatif 

Φ : rasio ekuivalen 

 v(minimal)                   : kecepatan minimal reaktan di dalam combustor 

(cm/s)  

 v (maksimal)               : kecepatan maksimal reaktan di dalam combustor 

(cm/s) 

http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
http://repository.unej.ac.id/
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BAB 5. PENUTUP 

5.1 Kesimpulan 

Berdasarkan hasil penelitian “Analisis Flame Regime Pada Pembakaran 

Butana-Udara Di Meso Scale Combustor Dengan Sudden Expansion dan Wire 

mesh” yang sudah dilakukan dan diolah, maka dapat ditarik kesimpulan sebagai 

berikut :  

1. Hasil analisis data flame regime dengan variasi diameter inlet meso-scale 

combustor rasio 𝐷1 𝐷2⁄  = 0,7 dan 0,9 yang telah dilakukan. Nyala api 

terbaik ada di rasio combustor 𝐷1 𝐷2⁄  = 0,9, dimana mayoritas flame 

regime yang terbentuk yaitu flame at flame holder. Ada 4 flame regime yang 

terjadi di dalam variasi kedua combustor yaitu blowout, flashback, flame in 

combustor dan flame at flame holder. Semakin bertambah rasio combustor 

𝐷1 𝐷2⁄  maka nyala api semakin dekat dengan sudden expansion. 

2. Semakin tinggi kecepatan reaktan dapat terjadi api blowout karena 

kecepatan reaktan lebih tinggi dibandingkan kecepatan flame speed 

sehingga api terdorong keluar combustor. Semakin rendah kecepatan 

reaktan dapat terjadi api flashback karena kecepatan reaktan yang lebih 

rendah dibandingkan dengan kecepatan rambat nyala api. Penurunan nilai 

rasio ekuivalen, aliran vortex dan tegangan geser dapat terjadi flame in 

combustor dan flame at flame holder. 

5.2 Saran   

Adapun saran untuk penelitian selanjutnya adalah sebagai berikut : 

1. Pengembanganmdarivproseskpembakaran pada meso-scale combustor 

menggunakan alatbpengubahgenergi, sehinggaldapat mengetahui proses 

konversi energivpanasvmenjadivenergi listrik (thermophotovoltaic) atau 

yang lain 

2. Penggunaan optimasi dimensi wire mesh serta geometri combustor agar 

mendapatkan hasil output yang optimal. 
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3. Bahan bakar yang digunakan masih terbatas yaitu menggunakan gas butana, 

dalam penelitian selanjutnya bisa menggunakan bahan bakar lain seperti 

metana, propana, dan lain sebagainya. 
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LAMPIRAN 

LAMPIRAN A. PERHITUNGAN 

1. Perhitungan AFRstokiometri 

a. Diketahui :  

• Persamaan Pembakaran Butana (C4H10) 

C4H10(g) + 6,5(O2 + 3,76 N2)(g) → 4 CO2(g) + 5 H2O + 24,44 N2 

• Massa atom relative (Ar) 

C = 12 gr/mol 

H = 1 gr/mol 

O = 16 gr/mol 

N = 14  

• Massa jenis udara dengan suhu ruangan 27ºC = 0,001205 

• Massa jenis butana = 0,002417 gram/cm3 

b. Ditanya  

AFRstokiometri ? 

c. Penyelesaian 

• AFRstokiometri berdasarkan rasio massa udara dan bahan bakar  

- Massa bahan bakar = n x Mr 

    = 1 MrC4H10 

    = 1 (48+10) 

    = 58 gram  

- Massa udara  = n x Mr 

     = 6,5 x (MrO2 + 3,76 MrN2) 

     = 6,5 x (32 + 3,76 (28)) 

= 6,5 x 137,28 

= 892,32 gram 

- AFRstokiometri  =  
𝑀𝑎𝑠𝑠𝑎 𝑢𝑑𝑎𝑟𝑎

𝑀𝑎𝑠𝑠𝑎 𝑏𝑎ℎ𝑎𝑛 𝑏𝑎𝑘𝑎𝑟
 

= 
892,32

58
 

= 15,38 
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(Perhitungan Qf = 6,02 ml/min) 

2. Perhitungan AFRactual 

a. Diketahui 

• ρ udara  = 0,001205 gr/cm3 

• ρ butana  = 0,002417 gr/cm3 

• Qf  = 6,02 ml/min 

• Qa min = 185,44 ml.min 

• Qa maks  = 196,83 ml/min 

b. Karena perbedaan fase bahan bakar dan udara, maka keduanya diubah 

terlebih dahulu menjadi massa alir (m) 

• mf   = ρ butana x Qf 

= 0,002417 gr/cm3 x 6,02 ml/min 

= 0,0145 gr/min 

• Ma maks  = ρ udara x Qa min 

= 0,001205 gr/cm3 x 185,44 ml/min 

= 0,2234 gr/min 

• Ma min = ρ udara x Qa maks 

= 0,001205 gr/cm3 x 196,83 ml/min 

= 0,2371 gr/min 

c. Nilai AFRactual   = 
𝑚𝑎

𝑚𝑓
 

• AFRactual batas atas  = 
0,2234 𝑔𝑟/𝑚𝑖𝑛

0,0145 𝑔𝑟/𝑚𝑖𝑛
  = 15,35 

 

• AFRactual batas bawah  = 
0,2371 𝑔𝑟/𝑚𝑖𝑛

0,0145 𝑔𝑟/𝑚𝑖𝑛
  = 16,35 

3. Perhitungan Rasio Ekuivalen (ɸ) 

        ɸ  = 
𝐴𝐹𝑅𝑠𝑡𝑜𝑘𝑖𝑜𝑚𝑒𝑡𝑟𝑖

𝐴𝐹𝑅𝑎𝑐𝑡𝑢𝑎𝑙
 

• ɸ batas atas  = 
15,38

15,35
 = 1 

 

• ɸ batas bawah  = 
15,38

16,35
 = 0,94 
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4. Perhitungan Kecepatan Reaktan (Vreaktan) 

a. Diketahui  

• Qa min   = 185,44 ml/min 

• Qa maks   = 196,83 ml/min 

• Qf    = 6,02 ml/min 

• Dout combustor  = 4,7 mm 

• r combustor  = 2,35 mm 

b. Ditanya 

• Vreaktan min 

• Vreaktan maks 

c. Penyelesaian 

• Vreaktan min  = 
𝑄𝑓+𝑄𝑎 𝑚𝑖𝑛

60

3,14 𝑥 𝑟2

100

 

= 
6,02+185,44

60

3,14 𝑥 2,352

100

 = 18,40 cm/s 

• Vreaktan maks = 
𝑄𝑓+𝑄𝑎 𝑚𝑎𝑘𝑠

60

3,14 𝑥 𝑟2

100

 

= 
6,02+196,83 

60

3,14 𝑥 2,352

100

 = 19,50 cm/s 

5. Perhitungan nilai Qa dan Qf untuk data visualisasi nyala api 

a) Diketahui: 

• Ф   = 1 

• 𝑉   = 18,40 cm/s 

• AFRstoikiometri  = 15,38 

• 𝜌udara  = 0,001205 gram/cm3 

• 𝜌butana  = 0,002417 gram/cm3 

b) Ditanya: 

• Qa = ...? 

• Qf = ...? 

c) Penyelesaian: 
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• (Ф)  = 
AFR stoikiometri

AFR aktual 
 

 1 = 
15,38

AFR aktual 
 

 AFRaktual  = 
15,38

1 
 

 = 15,38 

• AFRaktual = 
𝑚a

𝑚𝑓 
 

15,38 = 
Qa x 0,001205 gram/cm3

Qf x 0,002417 gram/cm3
 

Qa  = 30,81 Qf 

• Vreaktan = 

𝑄𝑓+𝑄𝑎

60
3,14 𝑥 𝑟2

100

  

18,40 cm/s  = 

𝑄𝑓 +(30,81 𝑄𝑓)

60
3,14 𝑥 2,352

100

 

18,40 cm/s = 

𝑄𝑓

60
 +(

30,81

60
 𝑄𝑓)

0,174 𝑐𝑚2  

18,40 cm/s = 

𝑄𝑓

60
 +(0,5135 𝑄𝑓)

0,174 𝑐𝑚2  

18,40 cm/s = 
𝑄𝑓 (

1

60
 + 0,5135 𝑚𝑙/𝑠)

0,174 𝑐𝑚2  

0,5302 Qf =  
18,40 𝑐𝑚/𝑠

0,174 𝑐𝑚2  

  Qf = 
3,2016

0,5302
 

  Qf = 6,02 ml/min 

 

Qa = 30,81 Qf 

Qa = 30,81 x 6,02 ml/min 

Qa = 185,47 ml/min 
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LAMPIRAN B DATA PENELITIAN 

 

Table B.1 Data penelitian combustor D1/D2= 0,7mm (Qfuel 3,36 ml/min) 

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 3,36 54,43 5,55 1,91 ∆ Flame at combustor rim 

2 3,36 60,13 6,10 1,73 ∆ Flame at combustor rim 

3 3,36 65,82 6,65 1,58 ∆ Flame at combustor rim 

4 3,36 71,52 7,20 1,45 □ Flame in combustor 

5 3,36 77,21 7,74 1,35 x Flashback flame 

6 3,36 82,91 8,29 1,25 x Flashback flame 

7 3,36 88,61 8,84 1,17 x Flashback flame 

8 3,36 94,30 9,39 1,10 x Flashback flame 

9 3,36 100,00 9,93 1,04 x Flashback flame 

10 3,36 105,69 10,48 0,98 x Flashback flame 

11 3,36 111,39 11,03 0,93 x Flashback flame 

12 3,36 117,09 11,58 0,89 x Flashback flame 

13 3,36 122,78 12,12 0,85 x Flashback flame 

14 3,36 128,48 12,67 0,81 No ignition 

 

Table B.2 Data penelitian combustor D1/D2= 0,7mm (Qfuel 3,89 ml/min) 

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 3,89 54,43 5,61 2,21 ∆ Flame at combustor rim 

2 3,89 60,13 6,15 2,00 ∆ Flame at combustor rim 

3 3,89 65,82 6,70 1,83 ∆ Flame at combustor rim 

4 3,89 71,52 7,25 1,68 ∆ Flame at combustor rim 

5 3,89 77,21 7,80 1,56 ∆ Flame at combustor rim 

6 3,89 82,91 8,34 1,45 □ Flame in combustor 

7 3,89 88,61 8,89 1,36 x Flashback flame 
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8 3,89 94,30 9,44 1,28 x Flashback flame 

9 3,89 100,00 9,99 1,20 x Flashback flame 

10 3,89 105,69 10,53 1,14 x Flashback flame 

11 3,89 111,39 11,08 1,08 x Flashback flame 

12 3,89 117,09 11,63 1,03 x Flashback flame 

13 3,89 122,78 12,18 0,98 x Flashback flame 

14 3,89 128,48 12,72 0,94 x Flashback flame 

15 3,89 134,17 13,27 0,90 x Flashback flame 

16 3,89 139,87 13,82 0,86 x Flashback flame 

17 3,89 145,57 14,37 0,83 x Flashback flame 

18 3,89 151,26 14,91 0,80 x Flashback flame 

19 3,89 156,96 15,46 0,77 x Flashback flame 

20 3,89 162,65 16,01 0,74 □ Flame in combustor 

21 3,89 168,35 16,56 0,72 □ Flame in combustor 

22 3,89 174,05 17,10 0,69 □ Flame in combustor 

23 3,89 179,74 17,65 0,67 No ignition 

  

Table B.3 Data penelitian combustor D1/D2= 0,7mm (Qfuel 4,43 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 4,43 54,43 5,66 2,52 ∆ Flame at combustor rim 

2 4,43 60,13 6,20 2,28 ∆ Flame at combustor rim 

3 4,43 65,82 6,75 2,08 ∆ Flame at combustor rim 

4 4,43 71,52 7,30 1,91 ∆ Flame at combustor rim 

5 4,43 77,21 7,85 1,77 ∆ Flame at combustor rim 

6 4,43 82,91 8,39 1,65 ∆ Flame at combustor rim 

7 4,43 88,61 8,94 1,55 ∆ Flame at combustor rim 

8 4,43 94,30 9,49 1,45 ∆ Flame at combustor rim 

9 4,43 100,00 10,04 1,37 x Flashback flame 

10 4,43 105,69 10,58 1,30 x Flashback flame 
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11 4,43 111,39 11,13 1,23 x Flashback flame 

12 4,43 117,09 11,68 1,17 x Flashback flame 

13 4,43 122,78 12,23 1,12 x Flashback flame 

14 4,43 128,48 12,77 1,07 x Flashback flame 

15 4,43 134,17 13,32 1,02 O Flame at flame holder 

16 4,43 139,87 13,87 0,98 O Flame at flame holder 

17 4,43 145,57 14,42 0,94 O Flame at flame holder 

18 4,43 151,26 14,96 0,91 O Flame at flame holder 

19 4,43 156,96 15,51 0,87 O Flame at flame holder 

20 4,43 162,65 16,06 0,84 □ Flame in combustor 

21 4,43 168,35 16,61 0,81 □ Flame in combustor 

22 4,43 174,05 17,15 0,79 □ Flame in combustor 

23 4,43 179,74 17,70 0,76 □ Flame in combustor 

24 4,43 185,44 18,25 0,74 □ Flame in combustor 

25 4,43 191,13 18,80 0,72 □ Flame in combustor 

26 4,43 196,83 19,34 0,70 □ Flame in combustor 

27 4,43 202,53 19,89 0,68 □ Flame in combustor 

28 4,43 208,22 20,44 0,66 No ignition 

 

Table B.4 Data penelitian combustor D1/D2= 0,7mm (Qfuel 4,96 ml/min) 

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 4,96 54,43 5,71 2,82 ∆ Flame at combustor rim 

2 4,96 60,13 6,26 2,55 ∆ Flame at combustor rim 

3 4,96 65,82 6,80 2,33 ∆ Flame at combustor rim 

4 4,96 71,52 7,35 2,15 ∆ Flame at combustor rim 

5 4,96 77,21 7,90 1,99 ∆ Flame at combustor rim 

6 4,96 82,91 8,45 1,85 ∆ Flame at combustor rim 

7 4,96 88,61 8,99 1,73 ∆ Flame at combustor rim 

8 4,96 94,30 9,54 1,63 ∆ Flame at combustor rim 
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9 4,96 100,00 10,09 1,53 ∆ Flame at combustor rim 

10 4,96 105,69 10,64 1,45 □ Flame in combustor 

11 4,96 111,39 11,18 1,38 □ Flame in combustor 

12 4,96 117,09 11,73 1,31 O Flame at flame holder 

13 4,96 122,78 12,28 1,25 O Flame at flame holder 

14 4,96 128,48 12,83 1,19 O Flame at flame holder 

15 4,96 134,17 13,37 1,14 O Flame at flame holder 

16 4,96 139,87 13,92 1,10 O Flame at flame holder 

17 4,96 145,57 14,47 1,05 O Flame at flame holder 

18 4,96 151,26 15,01 1,01 O Flame at flame holder 

19 4,96 156,96 15,56 0,98 O Flame at flame holder 

20 4,96 162,65 16,11 0,94 O Flame at flame holder 

21 4,96 168,35 16,66 0,91 O Flame at flame holder 

22 4,96 174,05 17,20 0,88 O Flame at flame holder 

23 4,96 179,74 17,75 0,85 O Flame at flame holder 

24 4,96 185,44 18,30 0,83 □ Flame in combustor 

25 4,96 191,13 18,85 0,80 □ Flame in combustor 

26 4,96 196,83 19,39 0,78 □ Flame in combustor 

27 4,96 202,53 19,94 0,76 □ Flame in combustor 

28 4,96 208,22 20,49 0,74 □ Flame in combustor 

29 4,96 213,92 21,04 0,72 □ Flame in combustor 

30 4,96 219,61 21,58 0,70 □ Flame in combustor 

31 4,96 225,31 22,13 0,68 ∆ Flame at combustor rim 

32 4,96 231,01 22,68 0,66 No ignition 

 

Table B.5 Data penelitian combustor D1/D2= 0,7mm  (Qfuel 5,49 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 5,49 54,43 5,76 3,12 ∆ Flame at combustor rim 
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2 5,49 60,13 6,31 2,83 ∆ Flame at combustor rim 

3 5,49 65,82 6,85 2,58 ∆ Flame at combustor rim 

4 5,49 71,52 7,40 2,38 ∆ Flame at combustor rim 

5 5,49 77,21 7,95 2,20 ∆ Flame at combustor rim 

6 5,49 82,91 8,50 2,05 ∆ Flame at combustor rim 

7 5,49 88,61 9,04 1,92 ∆ Flame at combustor rim 

8 5,49 94,30 9,59 1,80 ∆ Flame at combustor rim 

9 5,49 100,00 10,14 1,70 ∆ Flame at combustor rim 

10 5,49 105,69 10,69 1,61 ∆ Flame at combustor rim 

11 5,49 111,39 11,23 1,52 ∆ Flame at combustor rim 

12 5,49 117,09 11,78 1,45 ∆ Flame at combustor rim 

13 5,49 122,78 12,33 1,38 ∆ Flame at combustor rim 

14 5,49 128,48 12,88 1,32 □ Flame in combustor 

15 5,49 134,17 13,42 1,27 □ Flame in combustor 

16 5,49 139,87 13,97 1,21 □ Flame in combustor 

17 5,49 145,57 14,52 1,17 □ Flame in combustor 

18 5,49 151,26 15,07 1,12 O Flame at flame holder 

19 5,49 156,96 15,61 1,08 O Flame at flame holder 

20 5,49 162,65 16,16 1,04 O Flame at flame holder 

21 5,49 168,35 16,71 1,01 O Flame at flame holder 

22 5,49 174,05 17,26 0,98 O Flame at flame holder 

23 5,49 179,74 17,80 0,95 O Flame at flame holder 

24 5,49 185,44 18,35 0,92 O Flame at flame holder 

25 5,49 191,13 18,90 0,89 O Flame at flame holder 

26 5,49 196,83 19,45 0,86 O Flame at flame holder 

27 5,49 202,53 19,99 0,84 O Flame at flame holder 

28 5,49 208,22 20,54 0,82 □ Flame in combustor 

29 5,49 213,92 21,09 0,79 □ Flame in combustor 

30 5,49 219,61 21,64 0,77 □ Flame in combustor 

31 5,49 225,31 22,18 0,75 □ Flame in combustor 
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32 5,49 231,01 22,73 0,74 □ Flame in combustor 

33 5,49 236,70 23,28 0,72 □ Flame in combustor 

34 5,49 242,40 23,83 0,70 □ Flame in combustor 

35 5,49 248,09 24,37 0,68 □ Flame in combustor 

36 5,49 253,79 24,92 0,67 ∆ Flame at combustor rim 

37 5,49 259,49 25,47 0,65 ∆ Flame at combustor rim 

38 5,49 265,18 26,02 0,64 No ignition 

 

Table B.6 Data penelitian combustor D1/D2= 0,7mm (Qfuel 6,02 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 6,02 54,43 5,81 3,42 ∆ Flame at combustor rim 

2 6,02 60,13 6,36 3,10 ∆ Flame at combustor rim 

3 6,02 65,82 6,91 2,83 ∆ Flame at combustor rim 

4 6,02 71,52 7,45 2,61 ∆ Flame at combustor rim 

5 6,02 77,21 8,00 2,41 ∆ Flame at combustor rim 

6 6,02 82,91 8,55 2,25 ∆ Flame at combustor rim 

7 6,02 88,61 9,10 2,10 ∆ Flame at combustor rim 

8 6,02 94,30 9,64 1,98 ∆ Flame at combustor rim 

9 6,02 100,00 10,19 1,86 ∆ Flame at combustor rim 

10 6,02 105,69 10,74 1,76 ∆ Flame at combustor rim 

11 6,02 111,39 11,28 1,67 ∆ Flame at combustor rim 

12 6,02 117,09 11,83 1,59 ∆ Flame at combustor rim 

13 6,02 122,78 12,38 1,52 ∆ Flame at combustor rim 

14 6,02 128,48 12,93 1,45 ∆ Flame at combustor rim 

15 6,02 134,17 13,47 1,39 ∆ Flame at combustor rim 

16 6,02 139,87 14,02 1,33 □ Flame in combustor 

17 6,02 145,57 14,57 1,28 □ Flame in combustor 

18 6,02 151,26 15,12 1,23 □ Flame in combustor 
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19 6,02 156,96 15,66 1,19 □ Flame in combustor 

20 6,02 162,65 16,21 1,15 □ Flame in combustor 

21 6,02 168,35 16,76 1,11 O Flame at flame holder 

22 6,02 174,05 17,31 1,07 O Flame at flame holder 

23 6,02 179,74 17,85 1,04 O Flame at flame holder 

24 6,02 185,44 18,40 1,00 O Flame at flame holder 

25 6,02 191,13 18,95 0,97 O Flame at flame holder 

26 6,02 196,83 19,50 0,95 O Flame at flame holder 

27 6,02 202,53 20,04 0,92 O Flame at flame holder 

28 6,02 208,22 20,59 0,89 O Flame at flame holder 

29 6,02 213,92 21,14 0,87 O Flame at flame holder 

30 6,02 219,61 21,69 0,85 □ Flame in combustor 

31 6,02 225,31 22,23 0,83 □ Flame in combustor 

32 6,02 231,01 22,78 0,81 □ Flame in combustor 

33 6,02 236,70 23,33 0,79 □ Flame in combustor 

34 6,02 242,40 23,88 0,77 □ Flame in combustor 

35 6,02 248,09 24,42 0,75 □ Flame in combustor 

36 6,02 253,79 24,97 0,73 □ Flame in combustor 

37 6,02 259,49 25,52 0,72 □ Flame in combustor 

38 6,02 265,18 26,07 0,70 □ Flame in combustor 

39 6,02 270,88 26,61 0,69 ∆ Flame at combustor rim 

40 6,02 276,57 27,16 0,67 ∆ Flame at combustor rim 

41 6,02 282,27 27,71 0,66 No ignition 

 

Table B.7 Data penelitian combustor D1/D2= 0,7mm (Qfuel 6,55 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 6,55 54,43 5,86 3,73 ∆ Flame at combustor rim 

2 6,55 60,13 6,41 3,37 ∆ Flame at combustor rim 
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3 6,55 65,82 6,96 3,08 ∆ Flame at combustor rim 

4 6,55 71,52 7,50 2,84 ∆ Flame at combustor rim 

5 6,55 77,21 8,05 2,63 ∆ Flame at combustor rim 

6 6,55 82,91 8,60 2,45 ∆ Flame at combustor rim 

7 6,55 88,61 9,15 2,29 ∆ Flame at combustor rim 

8 6,55 94,30 9,69 2,15 ∆ Flame at combustor rim 

9 6,55 100,00 10,24 2,03 ∆ Flame at combustor rim 

10 6,55 105,69 10,79 1,92 ∆ Flame at combustor rim 

11 6,55 111,39 11,34 1,82 ∆ Flame at combustor rim 

12 6,55 117,09 11,88 1,73 ∆ Flame at combustor rim 

13 6,55 122,78 12,43 1,65 ∆ Flame at combustor rim 

14 6,55 128,48 12,98 1,58 ∆ Flame at combustor rim 

15 6,55 134,17 13,53 1,51 ∆ Flame at combustor rim 

16 6,55 139,87 14,07 1,45 ∆ Flame at combustor rim 

17 6,55 145,57 14,62 1,39 ∆ Flame at combustor rim 

18 6,55 151,26 15,17 1,34 □ Flame in combustor 

19 6,55 156,96 15,72 1,29 □ Flame in combustor 

20 6,55 162,65 16,26 1,25 □ Flame in combustor 

21 6,55 168,35 16,81 1,20 □ Flame in combustor 

22 6,55 174,05 17,36 1,17 □ Flame in combustor 

23 6,55 179,74 17,91 1,13 O Flame at flame holder 

24 6,55 185,44 18,45 1,09 O Flame at flame holder 

25 6,55 191,13 19,00 1,06 O Flame at flame holder 

26 6,55 196,83 19,55 1,03 O Flame at flame holder 

27 6,55 202,53 20,10 1,00 O Flame at flame holder 

28 6,55 208,22 20,64 0,97 O Flame at flame holder 

29 6,55 213,92 21,19 0,95 O Flame at flame holder 

30 6,55 219,61 21,74 0,92 O Flame at flame holder 

31 6,55 225,31 22,29 0,90 □ Flame in combustor 

32 6,55 231,01 22,83 0,88 □ Flame in combustor 
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33 6,55 236,70 23,38 0,86 □ Flame in combustor 

34 6,55 242,40 23,93 0,84 □ Flame in combustor 

35 6,55 248,09 24,48 0,82 □ Flame in combustor 

36 6,55 253,79 25,02 0,80 □ Flame in combustor 

37 6,55 259,49 25,57 0,78 □ Flame in combustor 

38 6,55 265,18 26,12 0,76 □ Flame in combustor 

39 6,55 270,88 26,66 0,75 □ Flame in combustor 

40 6,55 276,57 27,21 0,73 □ Flame in combustor 

41 6,55 282,27 27,76 0,72 ∆ Flame at combustor rim 

42 6,55 287,97 28,31 0,70 ∆ Flame at combustor rim 

43 6,55 293,66 28,85 0,69 ∆ Flame at combustor rim 

44 6,55 299,36 29,40 0,68 No iginition 

 

Table B.8 Data penelitian combustor D1/D2= 0,7mm (Qfuel 7,09 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 7,09 54,43 5,91 4,03 ∆ Flame at combustor rim 

2 7,09 60,13 6,46 3,65 ∆ Flame at combustor rim 

3 7,09 65,82 7,01 3,33 ∆ Flame at combustor rim 

4 7,09 71,52 7,55 3,07 ∆ Flame at combustor rim 

5 7,09 77,21 8,10 2,84 ∆ Flame at combustor rim 

6 7,09 82,91 8,65 2,64 ∆ Flame at combustor rim 

7 7,09 88,61 9,20 2,47 ∆ Flame at combustor rim 

8 7,09 94,30 9,74 2,32 ∆ Flame at combustor rim 

9 7,09 100,00 10,29 2,19 ∆ Flame at combustor rim 

10 7,09 105,69 10,84 2,07 ∆ Flame at combustor rim 

11 7,09 111,39 11,39 1,97 ∆ Flame at combustor rim 

12 7,09 117,09 11,93 1,87 ∆ Flame at combustor rim 

13 7,09 122,78 12,48 1,79 ∆ Flame at combustor rim 

14 7,09 128,48 13,03 1,71 ∆ Flame at combustor rim 
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15 7,09 134,17 13,58 1,63 ∆ Flame at combustor rim 

16 7,09 139,87 14,12 1,57 ∆ Flame at combustor rim 

17 7,09 145,57 14,67 1,51 ∆ Flame at combustor rim 

18 7,09 151,26 15,22 1,45 ∆ Flame at combustor rim 

19 7,09 156,96 15,77 1,40 ∆ Flame at combustor rim 

20 7,09 162,65 16,31 1,35 □ Flame in combustor 

21 7,09 168,35 16,86 1,30 □ Flame in combustor 

22 7,09 174,05 17,41 1,26 □ Flame in combustor 

23 7,09 179,74 17,96 1,22 □ Flame in combustor 

24 7,09 185,44 18,50 1,18 □ Flame in combustor 

25 7,09 191,13 19,05 1,15 O Flame at flame holder 

26 7,09 196,83 19,60 1,11 O Flame at flame holder 

27 7,09 202,53 20,15 1,08 O Flame at flame holder 

28 7,09 208,22 20,69 1,05 O Flame at flame holder 

29 7,09 213,92 21,24 1,02 O Flame at flame holder 

30 7,09 219,61 21,79 1,00 O Flame at flame holder 

31 7,09 225,31 22,34 0,97 O Flame at flame holder 

32 7,09 231,01 22,88 0,95 □ Flame in combustor 

33 7,09 236,70 23,43 0,93 □ Flame in combustor 

34 7,09 242,40 23,98 0,90 □ Flame in combustor 

35 7,09 248,09 24,53 0,88 □ Flame in combustor 

36 7,09 253,79 25,07 0,86 □ Flame in combustor 

37 7,09 259,49 25,62 0,84 □ Flame in combustor 

38 7,09 265,18 26,17 0,83 □ Flame in combustor 

39 7,09 270,88 26,72 0,81 □ Flame in combustor 

40 7,09 276,57 27,26 0,79 □ Flame in combustor 

41 7,09 282,27 27,81 0,78 □ Flame in combustor 

42 7,09 287,97 28,36 0,76 □ Flame in combustor 

43 7,09 293,66 28,91 0,75 □ Flame in combustor 

44 7,09 299,36 29,45 0,73 ∆ Flame at combustor rim 
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45 7,09 305,05 30,00 0,72 ∆ Flame at combustor rim 

46 7,09 310,75 30,55 0,71 No iginition 

 

Table B.9 Data penelitian combustor D1/D2= 0,7mm (Qfuel 7,62 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 7,62 54,43 5,96 4,33 ∆ Flame at combustor rim 

2 7,62 60,13 6,51 3,92 ∆ Flame at combustor rim 

3 7,62 65,82 7,06 3,58 ∆ Flame at combustor rim 

4 7,62 71,52 7,61 3,30 ∆ Flame at combustor rim 

5 7,62 77,21 8,15 3,05 ∆ Flame at combustor rim 

6 7,62 82,91 8,70 2,84 ∆ Flame at combustor rim 

7 7,62 88,61 9,25 2,66 ∆ Flame at combustor rim 

8 7,62 94,30 9,80 2,50 ∆ Flame at combustor rim 

9 7,62 100,00 10,34 2,36 ∆ Flame at combustor rim 

10 7,62 105,69 10,89 2,23 ∆ Flame at combustor rim 

11 7,62 111,39 11,44 2,12 ∆ Flame at combustor rim 

12 7,62 117,09 11,99 2,01 ∆ Flame at combustor rim 

13 7,62 122,78 12,53 1,92 ∆ Flame at combustor rim 

14 7,62 128,48 13,08 1,83 ∆ Flame at combustor rim 

15 7,62 134,17 13,63 1,76 ∆ Flame at combustor rim 

16 7,62 139,87 14,18 1,69 ∆ Flame at combustor rim 

17 7,62 145,57 14,72 1,62 ∆ Flame at combustor rim 

18 7,62 151,26 15,27 1,56 ∆ Flame at combustor rim 

19 7,62 156,96 15,82 1,50 ∆ Flame at combustor rim 

20 7,62 162,65 16,37 1,45 ∆ Flame at combustor rim 

21 7,62 168,35 16,91 1,40 ∆ Flame at combustor rim 

22 7,62 174,05 17,46 1,35 □ Flame in combustor 

23 7,62 179,74 18,01 1,31 □ Flame in combustor 
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24 7,62 185,44 18,56 1,27 □ Flame in combustor 

25 7,62 191,13 19,10 1,23 □ Flame in combustor 

26 7,62 196,83 19,65 1,20 □ Flame in combustor 

27 7,62 202,53 20,20 1,16 □ Flame in combustor 

28 7,62 208,22 20,75 1,13 □ Flame in combustor 

29 7,62 213,92 21,29 1,10 O Flame at flame holder 

30 7,62 219,61 21,84 1,07 O Flame at flame holder 

31 7,62 225,31 22,39 1,05 O Flame at flame holder 

32 7,62 231,01 22,93 1,02 O Flame at flame holder 

33 7,62 236,70 23,48 1,00 O Flame at flame holder 

34 7,62 242,40 24,03 0,97 □ Flame in combustor 

35 7,62 248,09 24,58 0,95 □ Flame in combustor 

36 7,62 253,79 25,12 0,93 □ Flame in combustor 

37 7,62 259,49 25,67 0,91 □ Flame in combustor 

38 7,62 265,18 26,22 0,89 □ Flame in combustor 

39 7,62 270,88 26,77 0,87 □ Flame in combustor 

40 7,62 276,57 27,31 0,85 □ Flame in combustor 

41 7,62 282,27 27,86 0,83 □ Flame in combustor 

42 7,62 287,97 28,41 0,82 □ Flame in combustor 

43 7,62 293,66 28,96 0,80 □ Flame in combustor 

44 7,62 299,36 29,50 0,79 □ Flame in combustor 

45 7,62 305,05 30,05 0,77 □ Flame in combustor 

46 7,62 310,75 30,60 0,76 ∆ Flame at combustor rim 

47 7,62 316,45 31,15 0,74 ∆ Flame at combustor rim 

48 7,62 322,14 31,69 0,73 ∆ Flame at combustor rim 

49 7,62 327,84 32,24 0,72 ∆ Flame at combustor rim 

50 7,62 333,53 32,79 0,71 ∆ Flame at combustor rim 

51 7,62 339,23 33,34 0,69 ∆ Flame at combustor rim 

52 7,62 344,93 33,88 0,68 No ignition 
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Table B.10 Data penelitian combustor D1/D2= 0,7mm (Qfuel 8,15 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 8,15 54,43 6,01 4,63 ∆ Flame at combustor rim 

2 8,15 60,13 6,56 4,19 ∆ Flame at combustor rim 

3 8,15 65,82 7,11 3,83 ∆ Flame at combustor rim 

4 8,15 71,52 7,66 3,53 ∆ Flame at combustor rim 

5 8,15 77,21 8,20 3,27 ∆ Flame at combustor rim 

6 8,15 82,91 8,75 3,04 ∆ Flame at combustor rim 

7 8,15 88,61 9,30 2,85 ∆ Flame at combustor rim 

8 8,15 94,30 9,85 2,67 ∆ Flame at combustor rim 

9 8,15 100,00 10,39 2,52 ∆ Flame at combustor rim 

10 8,15 105,69 10,94 2,39 ∆ Flame at combustor rim 

11 8,15 111,39 11,49 2,26 ∆ Flame at combustor rim 

12 8,15 117,09 12,04 2,15 ∆ Flame at combustor rim 

13 8,15 122,78 12,58 2,05 ∆ Flame at combustor rim 

14 8,15 128,48 13,13 1,96 ∆ Flame at combustor rim 

15 8,15 134,17 13,68 1,88 ∆ Flame at combustor rim 

16 8,15 139,87 14,23 1,80 ∆ Flame at combustor rim 

17 8,15 145,57 14,77 1,73 ∆ Flame at combustor rim 

18 8,15 151,26 15,32 1,67 ∆ Flame at combustor rim 

19 8,15 156,96 15,87 1,61 ∆ Flame at combustor rim 

20 8,15 162,65 16,42 1,55 ∆ Flame at combustor rim 

21 8,15 168,35 16,96 1,50 ∆ Flame at combustor rim 

22 8,15 174,05 17,51 1,45 ∆ Flame at combustor rim 

23 8,15 179,74 18,06 1,40 ∆ Flame at combustor rim 

24 8,15 185,44 18,61 1,36 ∆ Flame at combustor rim 

25 8,15 191,13 19,15 1,32 □ Flame in combustor 

26 8,15 196,83 19,70 1,28 □ Flame in combustor 

27 8,15 202,53 20,25 1,24 □ Flame in combustor 
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28 8,15 208,22 20,80 1,21 □ Flame in combustor 

29 8,15 213,92 21,34 1,18 □ Flame in combustor 

30 8,15 219,61 21,89 1,15 □ Flame in combustor 

31 8,15 225,31 22,44 1,12 □ Flame in combustor 

32 8,15 231,01 22,99 1,09 O Flame at flame holder 

33 8,15 236,70 23,53 1,07 O Flame at flame holder 

34 8,15 242,40 24,08 1,04 O Flame at flame holder 

35 8,15 248,09 24,63 1,02 O Flame at flame holder 

36 8,15 253,79 25,18 0,99 □ Flame in combustor 

37 8,15 259,49 25,72 0,97 □ Flame in combustor 

38 8,15 265,18 26,27 0,95 □ Flame in combustor 

39 8,15 270,88 26,82 0,93 □ Flame in combustor 

40 8,15 276,57 27,37 0,91 □ Flame in combustor 

41 8,15 282,27 27,91 0,89 □ Flame in combustor 

42 8,15 287,97 28,46 0,88 □ Flame in combustor 

43 8,15 293,66 29,01 0,86 □ Flame in combustor 

44 8,15 299,36 29,56 0,84 □ Flame in combustor 

45 8,15 305,05 30,10 0,83 □ Flame in combustor 

46 8,15 310,75 30,65 0,81 □ Flame in combustor 

47 8,15 316,45 31,20 0,80 ∆ Flame at combustor rim 

48 8,15 322,14 31,75 0,78 ∆ Flame at combustor rim 

49 8,15 327,84 32,29 0,77 ∆ Flame at combustor rim 

50 8,15 333,53 32,84 0,76 ∆ Flame at combustor rim 

51 8,15 339,23 33,39 0,74 ∆ Flame at combustor rim 

52 8,15 344,93 33,94 0,73 ∆ Flame at combustor rim 

53 8,15 350,62 34,48 0,72 ∆ Flame at combustor rim 

54 8,15 356,32 35,03 0,71 No ignition 
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Table B.11 Data penelitian combustor D1/D2= 0,7mm (Qfuel 8,68 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 8,68 54,43 6,07 4,93 ∆ Flame at combustor rim 

2 8,68 60,13 6,61 4,47 ∆ Flame at combustor rim 

3 8,68 65,82 7,16 4,08 ∆ Flame at combustor rim 

4 8,68 71,52 7,71 3,76 ∆ Flame at combustor rim 

5 8,68 77,21 8,26 3,48 ∆ Flame at combustor rim 

6 8,68 82,91 8,80 3,24 ∆ Flame at combustor rim 

7 8,68 88,61 9,35 3,03 ∆ Flame at combustor rim 

8 8,68 94,30 9,90 2,85 ∆ Flame at combustor rim 

9 8,68 100,00 10,45 2,69 ∆ Flame at combustor rim 

10 8,68 105,69 10,99 2,54 ∆ Flame at combustor rim 

11 8,68 111,39 11,54 2,41 ∆ Flame at combustor rim 

12 8,68 117,09 12,09 2,29 ∆ Flame at combustor rim 

13 8,68 122,78 12,64 2,19 ∆ Flame at combustor rim 

14 8,68 128,48 13,18 2,09 ∆ Flame at combustor rim 

15 8,68 134,17 13,73 2,00 ∆ Flame at combustor rim 

16 8,68 139,87 14,28 1,92 ∆ Flame at combustor rim 

17 8,68 145,57 14,83 1,85 ∆ Flame at combustor rim 

18 8,68 151,26 15,37 1,78 ∆ Flame at combustor rim 

19 8,68 156,96 15,92 1,71 ∆ Flame at combustor rim 

20 8,68 162,65 16,47 1,65 ∆ Flame at combustor rim 

21 8,68 168,35 17,02 1,60 ∆ Flame at combustor rim 

22 8,68 174,05 17,56 1,54 ∆ Flame at combustor rim 

23 8,68 179,74 18,11 1,49 ∆ Flame at combustor rim 

24 8,68 185,44 18,66 1,45 ∆ Flame at combustor rim 

25 8,68 191,13 19,20 1,41 ∆ Flame at combustor rim 

26 8,68 196,83 19,75 1,36 ∆ Flame at combustor rim 
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27 8,68 202,53 20,30 1,33 □ Flame in combustor 

28 8,68 208,22 20,85 1,29 □ Flame in combustor 

29 8,68 213,92 21,39 1,26 □ Flame in combustor 

30 8,68 219,61 21,94 1,22 □ Flame in combustor 

31 8,68 225,31 22,49 1,19 □ Flame in combustor 

32 8,68 231,01 23,04 1,16 □ Flame in combustor 

33 8,68 236,70 23,58 1,13 O Flame at flame holder 

34 8,68 242,40 24,13 1,11 O Flame at flame holder 

35 8,68 248,09 24,68 1,08 O Flame at flame holder 

36 8,68 253,79 25,23 1,06 □ Flame in combustor 

37 8,68 259,49 25,77 1,04 □ Flame in combustor 

38 8,68 265,18 26,32 1,01 □ Flame in combustor 

39 8,68 270,88 26,87 0,99 □ Flame in combustor 

40 8,68 276,57 27,42 0,97 □ Flame in combustor 

41 8,68 282,27 27,96 0,95 □ Flame in combustor 

42 8,68 287,97 28,51 0,93 □ Flame in combustor 

43 8,68 293,66 29,06 0,91 □ Flame in combustor 

44 8,68 299,36 29,61 0,90 □ Flame in combustor 

45 8,68 305,05 30,15 0,88 □ Flame in combustor 

46 8,68 310,75 30,70 0,86 □ Flame in combustor 

47 8,68 316,45 31,25 0,85 □ Flame in combustor 

48 8,68 322,14 31,80 0,83 □ Flame in combustor 

49 8,68 327,84 32,34 0,82 □ Flame in combustor 

50 8,68 333,53 32,89 0,81 ∆ Flame at combustor rim 

51 8,68 339,23 33,44 0,79 ∆ Flame at combustor rim 

52 8,68 344,93 33,99 0,78 ∆ Flame at combustor rim 

53 8,68 350,62 34,53 0,77 ∆ Flame at combustor rim 

54 8,68 356,32 35,08 0,75 ∆ Flame at combustor rim 

55 8,68 362,01 35,63 0,74 ∆ Flame at combustor rim 
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56 8,68 367,71 36,18 0,73 No ignition 

 

Table B.12 Data penelitian combustor D1/D2= 0,7mm (Qfuel 9,21 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 9,21 54,43 6,12 5,24 ∆ Flame at combustor rim 

2 9,21 60,13 6,66 4,74 ∆ Flame at combustor rim 

3 9,21 65,82 7,21 4,33 ∆ Flame at combustor rim 

4 9,21 71,52 7,76 3,99 ∆ Flame at combustor rim 

5 9,21 77,21 8,31 3,69 ∆ Flame at combustor rim 

6 9,21 82,91 8,85 3,44 ∆ Flame at combustor rim 

7 9,21 88,61 9,40 3,22 ∆ Flame at combustor rim 

8 9,21 94,30 9,95 3,02 ∆ Flame at combustor rim 

9 9,21 100,00 10,50 2,85 ∆ Flame at combustor rim 

10 9,21 105,69 11,04 2,70 ∆ Flame at combustor rim 

11 9,21 111,39 11,59 2,56 ∆ Flame at combustor rim 

12 9,21 117,09 12,14 2,43 ∆ Flame at combustor rim 

13 9,21 122,78 12,69 2,32 ∆ Flame at combustor rim 

14 9,21 128,48 13,23 2,22 ∆ Flame at combustor rim 

15 9,21 134,17 13,78 2,12 ∆ Flame at combustor rim 

16 9,21 139,87 14,33 2,04 ∆ Flame at combustor rim 

17 9,21 145,57 14,88 1,96 ∆ Flame at combustor rim 

18 9,21 151,26 15,42 1,88 ∆ Flame at combustor rim 

19 9,21 156,96 15,97 1,82 ∆ Flame at combustor rim 

20 9,21 162,65 16,52 1,75 ∆ Flame at combustor rim 

21 9,21 168,35 17,07 1,69 ∆ Flame at combustor rim 

22 9,21 174,05 17,61 1,64 ∆ Flame at combustor rim 

23 9,21 179,74 18,16 1,59 ∆ Flame at combustor rim 

24 9,21 185,44 18,71 1,54 ∆ Flame at combustor rim 

25 9,21 191,13 19,26 1,49 ∆ Flame at combustor rim 
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26 9,21 196,83 19,80 1,45 ∆ Flame at combustor rim 

27 9,21 202,53 20,35 1,41 ∆ Flame at combustor rim 

28 9,21 208,22 20,90 1,37 □ Flame in combustor 

29 9,21 213,92 21,45 1,33 □ Flame in combustor 

30 9,21 219,61 21,99 1,30 □ Flame in combustor 

31 9,21 225,31 22,54 1,27 □ Flame in combustor 

32 9,21 231,01 23,09 1,23 □ Flame in combustor 

33 9,21 236,70 23,64 1,20 □ Flame in combustor 

34 9,21 242,40 24,18 1,18 □ Flame in combustor 

35 9,21 248,09 24,73 1,15 O Flame at flame holder 

36 9,21 253,79 25,28 1,12 O Flame at flame holder 

37 9,21 259,49 25,83 1,10 O Flame at flame holder 

38 9,21 265,18 26,37 1,07 O Flame at flame holder 

39 9,21 270,88 26,92 1,05 □ Flame in combustor 

40 9,21 276,57 27,47 1,03 □ Flame in combustor 

41 9,21 282,27 28,02 1,01 □ Flame in combustor 

42 9,21 287,97 28,56 0,99 □ Flame in combustor 

43 9,21 293,66 29,11 0,97 □ Flame in combustor 

44 9,21 299,36 29,66 0,95 □ Flame in combustor 

45 9,21 305,05 30,21 0,93 □ Flame in combustor 

46 9,21 310,75 30,75 0,92 □ Flame in combustor 

47 9,21 316,45 31,30 0,90 □ Flame in combustor 

48 9,21 322,14 31,85 0,88 □ Flame in combustor 

49 9,21 327,84 32,40 0,87 □ Flame in combustor 

50 9,21 333,53 32,94 0,85 □ Flame in combustor 

51 9,21 339,23 33,49 0,84 □ Flame in combustor 

52 9,21 344,93 34,04 0,83 ∆ Flame at combustor rim 

53 9,21 350,62 34,58 0,81 ∆ Flame at combustor rim 

54 9,21 356,32 35,13 0,80 ∆ Flame at combustor rim 

55 9,21 362,01 35,68 0,79 ∆ Flame at combustor rim 
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56 9,21 367,71 36,23 0,78 ∆ Flame at combustor rim 

57 9,21 373,41 36,77 0,76 ∆ Flame at combustor rim 

58 9,21 379,10 37,32 0,75 ∆ Flame at combustor rim 

59 9,21 384,80 37,87 0,74 ∆ Flame at combustor rim 

60 9,21 390,49 38,42 0,73 No ignition 

 

Table B.13 Data penelitian combustor D1/D2= 0,7mm (Qfuel 9,74 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 9,74 54,43 6,17 5,54 ∆ Flame at combustor rim 

2 9,74 60,13 6,72 5,01 ∆ Flame at combustor rim 

3 9,74 65,82 7,26 4,58 ∆ Flame at combustor rim 

4 9,74 71,52 7,81 4,22 ∆ Flame at combustor rim 

5 9,74 77,21 8,36 3,90 ∆ Flame at combustor rim 

6 9,74 82,91 8,91 3,64 ∆ Flame at combustor rim 

7 9,74 88,61 9,45 3,40 ∆ Flame at combustor rim 

8 9,74 94,30 10,00 3,20 ∆ Flame at combustor rim 

9 9,74 100,00 10,55 3,02 ∆ Flame at combustor rim 

10 9,74 105,69 11,10 2,85 ∆ Flame at combustor rim 

11 9,74 111,39 11,64 2,71 ∆ Flame at combustor rim 

12 9,74 117,09 12,19 2,58 ∆ Flame at combustor rim 

13 9,74 122,78 12,74 2,46 ∆ Flame at combustor rim 

14 9,74 128,48 13,29 2,35 ∆ Flame at combustor rim 

15 9,74 134,17 13,83 2,25 ∆ Flame at combustor rim 

16 9,74 139,87 14,38 2,16 ∆ Flame at combustor rim 

17 9,74 145,57 14,93 2,07 ∆ Flame at combustor rim 

18 9,74 151,26 15,47 1,99 ∆ Flame at combustor rim 

19 9,74 156,96 16,02 1,92 ∆ Flame at combustor rim 

20 9,74 162,65 16,57 1,85 ∆ Flame at combustor rim 

21 9,74 168,35 17,12 1,79 ∆ Flame at combustor rim 
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22 9,74 174,05 17,66 1,73 ∆ Flame at combustor rim 

23 9,74 179,74 18,21 1,68 ∆ Flame at combustor rim 

24 9,74 185,44 18,76 1,63 ∆ Flame at combustor rim 

25 9,74 191,13 19,31 1,58 ∆ Flame at combustor rim 

26 9,74 196,83 19,85 1,53 ∆ Flame at combustor rim 

27 9,74 202,53 20,40 1,49 ∆ Flame at combustor rim 

28 9,74 208,22 20,95 1,45 ∆ Flame at combustor rim 

29 9,74 213,92 21,50 1,41 ∆ Flame at combustor rim 

30 9,74 219,61 22,04 1,37 ∆ Flame at combustor rim 

31 9,74 225,31 22,59 1,34 ∆ Flame at combustor rim 

32 9,74 231,01 23,14 1,31 ∆ Flame at combustor rim 

33 9,74 236,70 23,69 1,27 □ Flame in combustor 

34 9,74 242,40 24,23 1,24 □ Flame in combustor 

35 9,74 248,09 24,78 1,22 □ Flame in combustor 

36 9,74 253,79 25,33 1,19 □ Flame in combustor 

37 9,74 259,49 25,88 1,16 □ Flame in combustor 

38 9,74 265,18 26,42 1,14 □ Flame in combustor 

39 9,74 270,88 26,97 1,11 □ Flame in combustor 

40 9,74 276,57 27,52 1,09 □ Flame in combustor 

41 9,74 282,27 28,07 1,07 □ Flame in combustor 

42 9,74 287,97 28,61 1,05 □ Flame in combustor 

43 9,74 293,66 29,16 1,03 □ Flame in combustor 

44 9,74 299,36 29,71 1,01 □ Flame in combustor 

45 9,74 305,05 30,26 0,99 □ Flame in combustor 

46 9,74 310,75 30,80 0,97 □ Flame in combustor 

47 9,74 316,45 31,35 0,95 □ Flame in combustor 

48 9,74 322,14 31,90 0,94 □ Flame in combustor 

49 9,74 327,84 32,45 0,92 □ Flame in combustor 

50 9,74 333,53 32,99 0,90 □ Flame in combustor 

51 9,74 339,23 33,54 0,89 □ Flame in combustor 
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52 9,74 344,93 34,09 0,87 □ Flame in combustor 

53 9,74 350,62 34,64 0,86 □ Flame in combustor 

54 9,74 356,32 35,18 0,85 □ Flame in combustor 

55 9,74 362,01 35,73 0,83 □ Flame in combustor 

56 9,74 367,71 36,28 0,82 ∆ Flame at combustor rim 

57 9,74 373,41 36,83 0,81 ∆ Flame at combustor rim 

58 9,74 379,10 37,37 0,80 ∆ Flame at combustor rim 

59 9,74 384,80 37,92 0,78 ∆ Flame at combustor rim 

60 9,74 390,49 38,47 0,77 ∆ Flame at combustor rim 

61 9,74 396,19 39,02 0,76 ∆ Flame at combustor rim 

62 9,74 401,89 39,56 0,75 ∆ Flame at combustor rim 

63 9,74 407,58 40,11 0,74 ∆ Flame at combustor rim 

64 9,74 413,28 40,66 0,73 ∆ Flame at combustor rim 

65 9,74 418,97 41,21 0,72 No ignition 

 

Table B.14 Data penelitian combustor D1/D2= 0,7mm (Qfuel 10,28 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 10,28 54,43 6,22 5,84 ∆ Flame at combustor rim 

2 10,28 60,13 6,77 5,29 ∆ Flame at combustor rim 

3 10,28 65,82 7,31 4,83 ∆ Flame at combustor rim 

4 10,28 71,52 7,86 4,45 ∆ Flame at combustor rim 

5 10,28 77,21 8,41 4,12 ∆ Flame at combustor rim 

6 10,28 82,91 8,96 3,84 ∆ Flame at combustor rim 

7 10,28 88,61 9,50 3,59 ∆ Flame at combustor rim 

8 10,28 94,30 10,05 3,37 ∆ Flame at combustor rim 

9 10,28 100,00 10,60 3,18 ∆ Flame at combustor rim 

10 10,28 105,69 11,15 3,01 ∆ Flame at combustor rim 

11 10,28 111,39 11,69 2,85 ∆ Flame at combustor rim 

12 10,28 117,09 12,24 2,72 ∆ Flame at combustor rim 
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13 10,28 122,78 12,79 2,59 ∆ Flame at combustor rim 

14 10,28 128,48 13,34 2,47 ∆ Flame at combustor rim 

15 10,28 134,17 13,88 2,37 ∆ Flame at combustor rim 

16 10,28 139,87 14,43 2,27 ∆ Flame at combustor rim 

17 10,28 145,57 14,98 2,18 ∆ Flame at combustor rim 

18 10,28 151,26 15,53 2,10 ∆ Flame at combustor rim 

19 10,28 156,96 16,07 2,03 ∆ Flame at combustor rim 

20 10,28 162,65 16,62 1,95 ∆ Flame at combustor rim 

21 10,28 168,35 17,17 1,89 ∆ Flame at combustor rim 

22 10,28 174,05 17,72 1,83 ∆ Flame at combustor rim 

23 10,28 179,74 18,26 1,77 ∆ Flame at combustor rim 

24 10,28 185,44 18,81 1,71 ∆ Flame at combustor rim 

25 10,28 191,13 19,36 1,66 ∆ Flame at combustor rim 

26 10,28 196,83 19,91 1,62 ∆ Flame at combustor rim 

27 10,28 202,53 20,45 1,57 ∆ Flame at combustor rim 

28 10,28 208,22 21,00 1,53 ∆ Flame at combustor rim 

29 10,28 213,92 21,55 1,49 ∆ Flame at combustor rim 

30 10,28 219,61 22,10 1,45 ∆ Flame at combustor rim 

31 10,28 225,31 22,64 1,41 ∆ Flame at combustor rim 

32 10,28 231,01 23,19 1,38 ∆ Flame at combustor rim 

33 10,28 236,70 23,74 1,34 ∆ Flame at combustor rim 

34 10,28 242,40 24,29 1,31 ∆ Flame at combustor rim 

35 10,28 248,09 24,83 1,28 □ Flame in combustor 

36 10,28 253,79 25,38 1,25 □ Flame in combustor 

37 10,28 259,49 25,93 1,23 □ Flame in combustor 

38 10,28 265,18 26,48 1,20 □ Flame in combustor 

39 10,28 270,88 27,02 1,17 □ Flame in combustor 

40 10,28 276,57 27,57 1,15 □ Flame in combustor 

41 10,28 282,27 28,12 1,13 □ Flame in combustor 

42 10,28 287,97 28,67 1,10 □ Flame in combustor 



67 
 

 
 

43 10,28 293,66 29,21 1,08 □ Flame in combustor 

44 10,28 299,36 29,76 1,06 □ Flame in combustor 

45 10,28 305,05 30,31 1,04 □ Flame in combustor 

46 10,28 310,75 30,85 1,02 □ Flame in combustor 

47 10,28 316,45 31,40 1,00 □ Flame in combustor 

48 10,28 322,14 31,95 0,99 □ Flame in combustor 

49 10,28 327,84 32,50 0,97 □ Flame in combustor 

50 10,28 333,53 33,04 0,95 □ Flame in combustor 

51 10,28 339,23 33,59 0,94 □ Flame in combustor 

52 10,28 344,93 34,14 0,92 □ Flame in combustor 

53 10,28 350,62 34,69 0,91 □ Flame in combustor 

54 10,28 356,32 35,23 0,89 □ Flame in combustor 

55 10,28 362,01 35,78 0,88 □ Flame in combustor 

56 10,28 367,71 36,33 0,86 □ Flame in combustor 

57 10,28 373,41 36,88 0,85 ∆ Flame at combustor rim 

58 10,28 379,10 37,42 0,84 ∆ Flame at combustor rim 

59 10,28 384,80 37,97 0,83 ∆ Flame at combustor rim 

60 10,28 390,49 38,52 0,81 ∆ Flame at combustor rim 

61 10,28 396,19 39,07 0,80 ∆ Flame at combustor rim 

62 10,28 401,89 39,61 0,79 ∆ Flame at combustor rim 

63 10,28 407,58 40,16 0,78 ∆ Flame at combustor rim 

64 10,28 413,28 40,71 0,77 ∆ Flame at combustor rim 

65 10,28 418,97 41,26 0,76 ∆ Flame at combustor rim 

66 10,28 424,67 41,80 0,75 ∆ Flame at combustor rim 

67 10,28 430,37 42,35 0,74 ∆ Flame at combustor rim 

68 10,28 436,06 42,90 0,73 ∆ Flame at combustor rim 

69 10,28 441,76 43,45 0,72 No ignition 
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Table B.15 Data penelitian combustor D1/D2= 0,7mm (Qfuel 10,81 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 10,81 54,43 6,27 6,14 ∆ Flame at combustor rim 

2 10,81 60,13 6,82 5,56 ∆ Flame at combustor rim 

3 10,81 65,82 7,37 5,08 ∆ Flame at combustor rim 

4 10,81 71,52 7,91 4,68 ∆ Flame at combustor rim 

5 10,81 77,21 8,46 4,33 ∆ Flame at combustor rim 

6 10,81 82,91 9,01 4,03 ∆ Flame at combustor rim 

7 10,81 88,61 9,56 3,77 ∆ Flame at combustor rim 

8 10,81 94,30 10,10 3,55 ∆ Flame at combustor rim 

9 10,81 100,00 10,65 3,34 ∆ Flame at combustor rim 

10 10,81 105,69 11,20 3,16 ∆ Flame at combustor rim 

11 10,81 111,39 11,74 3,00 ∆ Flame at combustor rim 

12 10,81 117,09 12,29 2,86 ∆ Flame at combustor rim 

13 10,81 122,78 12,84 2,72 ∆ Flame at combustor rim 

14 10,81 128,48 13,39 2,60 ∆ Flame at combustor rim 

15 10,81 134,17 13,93 2,49 ∆ Flame at combustor rim 

16 10,81 139,87 14,48 2,39 ∆ Flame at combustor rim 

17 10,81 145,57 15,03 2,30 ∆ Flame at combustor rim 

18 10,81 151,26 15,58 2,21 ∆ Flame at combustor rim 

19 10,81 156,96 16,12 2,13 ∆ Flame at combustor rim 

20 10,81 162,65 16,67 2,06 ∆ Flame at combustor rim 

21 10,81 168,35 17,22 1,99 ∆ Flame at combustor rim 

22 10,81 174,05 17,77 1,92 ∆ Flame at combustor rim 

23 10,81 179,74 18,31 1,86 ∆ Flame at combustor rim 

24 10,81 185,44 18,86 1,80 ∆ Flame at combustor rim 

25 10,81 191,13 19,41 1,75 ∆ Flame at combustor rim 

26 10,81 196,83 19,96 1,70 ∆ Flame at combustor rim 

27 10,81 202,53 20,50 1,65 ∆ Flame at combustor rim 
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28 10,81 208,22 21,05 1,61 ∆ Flame at combustor rim 

29 10,81 213,92 21,60 1,56 ∆ Flame at combustor rim 

30 10,81 219,61 22,15 1,52 ∆ Flame at combustor rim 

31 10,81 225,31 22,69 1,48 ∆ Flame at combustor rim 

32 10,81 231,01 23,24 1,45 ∆ Flame at combustor rim 

33 10,81 236,70 23,79 1,41 ∆ Flame at combustor rim 

34 10,81 242,40 24,34 1,38 ∆ Flame at combustor rim 

35 10,81 248,09 24,88 1,35 ∆ Flame at combustor rim 

36 10,81 253,79 25,43 1,32 ∆ Flame at combustor rim 

37 10,81 259,49 25,98 1,29 ∆ Flame at combustor rim 

38 10,81 265,18 26,53 1,26 ∆ Flame at combustor rim 

39 10,81 270,88 27,07 1,23 □ Flame in combustor 

40 10,81 276,57 27,62 1,21 □ Flame in combustor 

41 10,81 282,27 28,17 1,18 □ Flame in combustor 

42 10,81 287,97 28,72 1,16 □ Flame in combustor 

43 10,81 293,66 29,26 1,14 □ Flame in combustor 

44 10,81 299,36 29,81 1,12 □ Flame in combustor 

45 10,81 305,05 30,36 1,10 □ Flame in combustor 

46 10,81 310,75 30,91 1,08 □ Flame in combustor 

47 10,81 316,45 31,45 1,06 □ Flame in combustor 

48 10,81 322,14 32,00 1,04 □ Flame in combustor 

49 10,81 327,84 32,55 1,02 □ Flame in combustor 

50 10,81 333,53 33,10 1,00 □ Flame in combustor 

51 10,81 339,23 33,64 0,99 □ Flame in combustor 

52 10,81 344,93 34,19 0,97 □ Flame in combustor 

53 10,81 350,62 34,74 0,95 □ Flame in combustor 

54 10,81 356,32 35,29 0,94 □ Flame in combustor 

55 10,81 362,01 35,83 0,92 □ Flame in combustor 

56 10,81 367,71 36,38 0,91 □ Flame in combustor 

57 10,81 373,41 36,93 0,90 □ Flame in combustor 
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58 10,81 379,10 37,48 0,88 □ Flame in combustor 

59 10,81 384,80 38,02 0,87 ∆ Flame at combustor rim 

60 10,81 390,49 38,57 0,86 ∆ Flame at combustor rim 

61 10,81 396,19 39,12 0,84 ∆ Flame at combustor rim 

62 10,81 401,89 39,67 0,83 ∆ Flame at combustor rim 

63 10,81 407,58 40,21 0,82 ∆ Flame at combustor rim 

64 10,81 413,28 40,76 0,81 ∆ Flame at combustor rim 

65 10,81 418,97 41,31 0,80 ∆ Flame at combustor rim 

66 10,81 424,67 41,86 0,79 ∆ Flame at combustor rim 

67 10,81 430,37 42,40 0,78 ∆ Flame at combustor rim 

68 10,81 436,06 42,95 0,77 ∆ Flame at combustor rim 

69 10,81 441,76 43,50 0,76 ∆ Flame at combustor rim 

70 10,81 447,45 44,05 0,75 ∆ Flame at combustor rim 

71 10,81 453,15 44,59 0,74 ∆ Flame at combustor rim 

72 10,81 458,85 45,14 0,73 ∆ Flame at combustor rim 

73 10,81 464,54 45,69 0,72 ∆ Flame at combustor rim 

74 10,81 470,24 46,24 0,71 ∆ Flame at combustor rim 

75 10,81 475,93 46,78 0,70 No ignition 

 

Table B.16 Data penelitian combustor D1/D2= 0,7mm (Qfuel 11,34 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 11,34 54,43 6,32 6,45 ∆ Flame at combustor rim 

2 11,34 60,13 6,87 5,84 ∆ Flame at combustor rim 

3 11,34 65,82 7,42 5,33 ∆ Flame at combustor rim 

4 11,34 71,52 7,96 4,91 ∆ Flame at combustor rim 

5 11,34 77,21 8,51 4,54 ∆ Flame at combustor rim 

6 11,34 82,91 9,06 4,23 ∆ Flame at combustor rim 

7 11,34 88,61 9,61 3,96 ∆ Flame at combustor rim 

8 11,34 94,30 10,15 3,72 ∆ Flame at combustor rim 
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9 11,34 100,00 10,70 3,51 ∆ Flame at combustor rim 

10 11,34 105,69 11,25 3,32 ∆ Flame at combustor rim 

11 11,34 111,39 11,80 3,15 ∆ Flame at combustor rim 

12 11,34 117,09 12,34 3,00 ∆ Flame at combustor rim 

13 11,34 122,78 12,89 2,86 ∆ Flame at combustor rim 

14 11,34 128,48 13,44 2,73 ∆ Flame at combustor rim 

15 11,34 134,17 13,99 2,62 ∆ Flame at combustor rim 

16 11,34 139,87 14,53 2,51 ∆ Flame at combustor rim 

17 11,34 145,57 15,08 2,41 ∆ Flame at combustor rim 

18 11,34 151,26 15,63 2,32 ∆ Flame at combustor rim 

19 11,34 156,96 16,18 2,24 ∆ Flame at combustor rim 

20 11,34 162,65 16,72 2,16 ∆ Flame at combustor rim 

21 11,34 168,35 17,27 2,08 ∆ Flame at combustor rim 

22 11,34 174,05 17,82 2,02 ∆ Flame at combustor rim 

23 11,34 179,74 18,37 1,95 ∆ Flame at combustor rim 

24 11,34 185,44 18,91 1,89 ∆ Flame at combustor rim 

25 11,34 191,13 19,46 1,84 ∆ Flame at combustor rim 

26 11,34 196,83 20,01 1,78 ∆ Flame at combustor rim 

27 11,34 202,53 20,56 1,73 ∆ Flame at combustor rim 

28 11,34 208,22 21,10 1,69 ∆ Flame at combustor rim 

29 11,34 213,92 21,65 1,64 ∆ Flame at combustor rim 

30 11,34 219,61 22,20 1,60 ∆ Flame at combustor rim 

31 11,34 225,31 22,75 1,56 ∆ Flame at combustor rim 

32 11,34 231,01 23,29 1,52 ∆ Flame at combustor rim 

33 11,34 236,70 23,84 1,48 ∆ Flame at combustor rim 

34 11,34 242,40 24,39 1,45 ∆ Flame at combustor rim 

35 11,34 248,09 24,94 1,41 ∆ Flame at combustor rim 

36 11,34 253,79 25,48 1,38 ∆ Flame at combustor rim 

37 11,34 259,49 26,03 1,35 ∆ Flame at combustor rim 

38 11,34 265,18 26,58 1,32 ∆ Flame at combustor rim 
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39 11,34 270,88 27,12 1,30 ∆ Flame at combustor rim 

40 11,34 276,57 27,67 1,27 ∆ Flame at combustor rim 

41 11,34 282,27 28,22 1,24 ∆ Flame at combustor rim 

42 11,34 287,97 28,77 1,22 ∆ Flame at combustor rim 

43 11,34 293,66 29,31 1,19 ∆ Flame at combustor rim 

44 11,34 299,36 29,86 1,17 □ Flame in combustor 

45 11,34 305,05 30,41 1,15 □ Flame in combustor 

46 11,34 310,75 30,96 1,13 □ Flame in combustor 

47 11,34 316,45 31,50 1,11 □ Flame in combustor 

48 11,34 322,14 32,05 1,09 □ Flame in combustor 

49 11,34 327,84 32,60 1,07 □ Flame in combustor 

50 11,34 333,53 33,15 1,05 □ Flame in combustor 

51 11,34 339,23 33,69 1,03 □ Flame in combustor 

52 11,34 344,93 34,24 1,02 □ Flame in combustor 

53 11,34 350,62 34,79 1,00 □ Flame in combustor 

54 11,34 356,32 35,34 0,98 □ Flame in combustor 

55 11,34 362,01 35,88 0,97 □ Flame in combustor 

56 11,34 367,71 36,43 0,95 □ Flame in combustor 

57 11,34 373,41 36,98 0,94 □ Flame in combustor 

58 11,34 379,10 37,53 0,93 □ Flame in combustor 

59 11,34 384,80 38,07 0,91 □ Flame in combustor 

60 11,34 390,49 38,62 0,90 □ Flame in combustor 

61 11,34 396,19 39,17 0,89 □ Flame in combustor 

62 11,34 401,89 39,72 0,87 □ Flame in combustor 

63 11,34 407,58 40,26 0,86 ∆ Flame at combustor rim 

64 11,34 413,28 40,81 0,85 ∆ Flame at combustor rim 

65 11,34 418,97 41,36 0,84 ∆ Flame at combustor rim 

66 11,34 424,67 41,91 0,83 ∆ Flame at combustor rim 

67 11,34 430,37 42,45 0,82 ∆ Flame at combustor rim 

68 11,34 436,06 43,00 0,80 ∆ Flame at combustor rim 



73 
 

 
 

69 11,34 441,76 43,55 0,79 ∆ Flame at combustor rim 

70 11,34 447,45 44,10 0,78 ∆ Flame at combustor rim 

71 11,34 453,15 44,64 0,77 ∆ Flame at combustor rim 

72 11,34 458,85 45,19 0,76 ∆ Flame at combustor rim 

73 11,34 464,54 45,74 0,76 ∆ Flame at combustor rim 

74 11,34 470,24 46,29 0,75 ∆ Flame at combustor rim 

75 11,34 475,93 46,83 0,74 ∆ Flame at combustor rim 

76 11,34 481,63 47,38 0,73 ∆ Flame at combustor rim 

77 11,34 487,33 47,93 0,72 ∆ Flame at combustor rim 

78 11,34 493,02 48,48 0,71 No igniton 

 

Table B.17 Data penelitian combustor D1/D2= 0,7mm (Qfuel 11,87 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 11,87 54,43 6,37 6,75 ∆ Flame at combustor rim 

2 11,87 60,13 6,92 6,11 ∆ Flame at combustor rim 

3 11,87 65,82 7,47 5,58 ∆ Flame at combustor rim 

4 11,87 71,52 8,01 5,14 ∆ Flame at combustor rim 

5 11,87 77,21 8,56 4,76 ∆ Flame at combustor rim 

6 11,87 82,91 9,11 4,43 ∆ Flame at combustor rim 

7 11,87 88,61 9,66 4,15 ∆ Flame at combustor rim 

8 11,87 94,30 10,20 3,90 ∆ Flame at combustor rim 

9 11,87 100,00 10,75 3,67 ∆ Flame at combustor rim 

10 11,87 105,69 11,30 3,48 ∆ Flame at combustor rim 

11 11,87 111,39 11,85 3,30 ∆ Flame at combustor rim 

12 11,87 117,09 12,39 3,14 ∆ Flame at combustor rim 

13 11,87 122,78 12,94 2,99 ∆ Flame at combustor rim 

14 11,87 128,48 13,49 2,86 ∆ Flame at combustor rim 

15 11,87 134,17 14,04 2,74 ∆ Flame at combustor rim 

16 11,87 139,87 14,58 2,63 ∆ Flame at combustor rim 
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17 11,87 145,57 15,13 2,52 ∆ Flame at combustor rim 

18 11,87 151,26 15,68 2,43 ∆ Flame at combustor rim 

19 11,87 156,96 16,23 2,34 ∆ Flame at combustor rim 

20 11,87 162,65 16,77 2,26 ∆ Flame at combustor rim 

21 11,87 168,35 17,32 2,18 ∆ Flame at combustor rim 

22 11,87 174,05 17,87 2,11 ∆ Flame at combustor rim 

23 11,87 179,74 18,42 2,04 ∆ Flame at combustor rim 

24 11,87 185,44 18,96 1,98 ∆ Flame at combustor rim 

25 11,87 191,13 19,51 1,92 ∆ Flame at combustor rim 

26 11,87 196,83 20,06 1,87 ∆ Flame at combustor rim 

27 11,87 202,53 20,61 1,81 ∆ Flame at combustor rim 

28 11,87 208,22 21,15 1,76 ∆ Flame at combustor rim 

29 11,87 213,92 21,70 1,72 ∆ Flame at combustor rim 

30 11,87 219,61 22,25 1,67 ∆ Flame at combustor rim 

31 11,87 225,31 22,80 1,63 ∆ Flame at combustor rim 

32 11,87 231,01 23,34 1,59 ∆ Flame at combustor rim 

33 11,87 236,70 23,89 1,55 ∆ Flame at combustor rim 

34 11,87 242,40 24,44 1,52 ∆ Flame at combustor rim 

35 11,87 248,09 24,99 1,48 ∆ Flame at combustor rim 

36 11,87 253,79 25,53 1,45 ∆ Flame at combustor rim 

37 11,87 259,49 26,08 1,42 ∆ Flame at combustor rim 

38 11,87 265,18 26,63 1,39 ∆ Flame at combustor rim 

39 11,87 270,88 27,18 1,36 ∆ Flame at combustor rim 

40 11,87 276,57 27,72 1,33 ∆ Flame at combustor rim 

41 11,87 282,27 28,27 1,30 ∆ Flame at combustor rim 

42 11,87 287,97 28,82 1,28 ∆ Flame at combustor rim 

43 11,87 293,66 29,37 1,25 ∆ Flame at combustor rim 

44 11,87 299,36 29,91 1,23 ∆ Flame at combustor rim 

45 11,87 305,05 30,46 1,20 □ Flame in combustor 

46 11,87 310,75 31,01 1,18 □ Flame in combustor 
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47 11,87 316,45 31,56 1,16 □ Flame in combustor 

48 11,87 322,14 32,10 1,14 □ Flame in combustor 

49 11,87 327,84 32,65 1,12 □ Flame in combustor 

50 11,87 333,53 33,20 1,10 □ Flame in combustor 

51 11,87 339,23 33,75 1,08 □ Flame in combustor 

52 11,87 344,93 34,29 1,06 □ Flame in combustor 

53 11,87 350,62 34,84 1,05 □ Flame in combustor 

54 11,87 356,32 35,39 1,03 □ Flame in combustor 

55 11,87 362,01 35,94 1,01 □ Flame in combustor 

56 11,87 367,71 36,48 1,00 □ Flame in combustor 

57 11,87 373,41 37,03 0,98 □ Flame in combustor 

58 11,87 379,10 37,58 0,97 □ Flame in combustor 

59 11,87 384,80 38,13 0,95 □ Flame in combustor 

60 11,87 390,49 38,67 0,94 □ Flame in combustor 

61 11,87 396,19 39,22 0,93 □ Flame in combustor 

62 11,87 401,89 39,77 0,91 □ Flame in combustor 

63 11,87 407,58 40,32 0,90 □ Flame in combustor 

64 11,87 413,28 40,86 0,89 ∆ Flame at combustor rim 

65 11,87 418,97 41,41 0,88 ∆ Flame at combustor rim 

66 11,87 424,67 41,96 0,86 ∆ Flame at combustor rim 

67 11,87 430,37 42,51 0,85 ∆ Flame at combustor rim 

68 11,87 436,06 43,05 0,84 ∆ Flame at combustor rim 

69 11,87 441,76 43,60 0,83 ∆ Flame at combustor rim 

70 11,87 447,45 44,15 0,82 ∆ Flame at combustor rim 

71 11,87 453,15 44,69 0,81 ∆ Flame at combustor rim 

72 11,87 458,85 45,24 0,80 ∆ Flame at combustor rim 

73 11,87 464,54 45,79 0,79 ∆ Flame at combustor rim 

74 11,87 470,24 46,34 0,78 ∆ Flame at combustor rim 

75 11,87 475,93 46,88 0,77 ∆ Flame at combustor rim 

76 11,87 481,63 47,43 0,76 ∆ Flame at combustor rim 
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77 11,87 487,33 47,98 0,75 ∆ Flame at combustor rim 

78 11,87 493,02 48,53 0,75 ∆ Flame at combustor rim 

79 11,87 498,72 49,07 0,74 ∆ Flame at combustor rim 

80 11,87 504,41 49,62 0,73 No ignition 

 

Table B.18 Data penelitian combustor D1/D2= 0,7mm (Qfuel 12,40 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 12,40 54,43 6,42 7,05 ∆ Flame at combustor rim 

2 12,40 60,13 6,97 6,38 ∆ Flame at combustor rim 

3 12,40 65,82 7,52 5,83 ∆ Flame at combustor rim 

4 12,40 71,52 8,07 5,37 ∆ Flame at combustor rim 

5 12,40 77,21 8,61 4,97 ∆ Flame at combustor rim 

6 12,40 82,91 9,16 4,63 ∆ Flame at combustor rim 

7 12,40 88,61 9,71 4,33 ∆ Flame at combustor rim 

8 12,40 94,30 10,26 4,07 ∆ Flame at combustor rim 

9 12,40 100,00 10,80 3,84 ∆ Flame at combustor rim 

10 12,40 105,69 11,35 3,63 ∆ Flame at combustor rim 

11 12,40 111,39 11,90 3,45 ∆ Flame at combustor rim 

12 12,40 117,09 12,45 3,28 ∆ Flame at combustor rim 

13 12,40 122,78 12,99 3,13 ∆ Flame at combustor rim 

14 12,40 128,48 13,54 2,99 ∆ Flame at combustor rim 

15 12,40 134,17 14,09 2,86 ∆ Flame at combustor rim 

16 12,40 139,87 14,64 2,74 ∆ Flame at combustor rim 

17 12,40 145,57 15,18 2,64 ∆ Flame at combustor rim 

18 12,40 151,26 15,73 2,54 ∆ Flame at combustor rim 

19 12,40 156,96 16,28 2,45 ∆ Flame at combustor rim 

20 12,40 162,65 16,83 2,36 ∆ Flame at combustor rim 

21 12,40 168,35 17,37 2,28 ∆ Flame at combustor rim 

22 12,40 174,05 17,92 2,21 ∆ Flame at combustor rim 
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23 12,40 179,74 18,47 2,14 ∆ Flame at combustor rim 

24 12,40 185,44 19,02 2,07 ∆ Flame at combustor rim 

25 12,40 191,13 19,56 2,01 ∆ Flame at combustor rim 

26 12,40 196,83 20,11 1,95 ∆ Flame at combustor rim 

27 12,40 202,53 20,66 1,89 ∆ Flame at combustor rim 

28 12,40 208,22 21,21 1,84 ∆ Flame at combustor rim 

29 12,40 213,92 21,75 1,79 ∆ Flame at combustor rim 

30 12,40 219,61 22,30 1,75 ∆ Flame at combustor rim 

31 12,40 225,31 22,85 1,70 ∆ Flame at combustor rim 

32 12,40 231,01 23,40 1,66 ∆ Flame at combustor rim 

33 12,40 236,70 23,94 1,62 ∆ Flame at combustor rim 

34 12,40 242,40 24,49 1,58 ∆ Flame at combustor rim 

35 12,40 248,09 25,04 1,55 ∆ Flame at combustor rim 

36 12,40 253,79 25,58 1,51 ∆ Flame at combustor rim 

37 12,40 259,49 26,13 1,48 ∆ Flame at combustor rim 

38 12,40 265,18 26,68 1,45 ∆ Flame at combustor rim 

39 12,40 270,88 27,23 1,42 ∆ Flame at combustor rim 

40 12,40 276,57 27,77 1,39 ∆ Flame at combustor rim 

41 12,40 282,27 28,32 1,36 ∆ Flame at combustor rim 

42 12,40 287,97 28,87 1,33 ∆ Flame at combustor rim 

43 12,40 293,66 29,42 1,31 ∆ Flame at combustor rim 

44 12,40 299,36 29,96 1,28 ∆ Flame at combustor rim 

45 12,40 305,05 30,51 1,26 ∆ Flame at combustor rim 

46 12,40 310,75 31,06 1,24 ∆ Flame at combustor rim 

47 12,40 316,45 31,61 1,21 □ Flame in combustor 

48 12,40 322,14 32,15 1,19 □ Flame in combustor 

49 12,40 327,84 32,70 1,17 □ Flame in combustor 

50 12,40 333,53 33,25 1,15 □ Flame in combustor 

51 12,40 339,23 33,80 1,13 □ Flame in combustor 

52 12,40 344,93 34,34 1,11 □ Flame in combustor 
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53 12,40 350,62 34,89 1,09 □ Flame in combustor 

54 12,40 356,32 35,44 1,08 □ Flame in combustor 

55 12,40 362,01 35,99 1,06 □ Flame in combustor 

56 12,40 367,71 36,53 1,04 □ Flame in combustor 

57 12,40 373,41 37,08 1,03 □ Flame in combustor 

58 12,40 379,10 37,63 1,01 □ Flame in combustor 

59 12,40 384,80 38,18 1,00 □ Flame in combustor 

60 12,40 390,49 38,72 0,98 □ Flame in combustor 

61 12,40 396,19 39,27 0,97 □ Flame in combustor 

62 12,40 401,89 39,82 0,95 □ Flame in combustor 

63 12,40 407,58 40,37 0,94 □ Flame in combustor 

64 12,40 413,28 40,91 0,93 □ Flame in combustor 

65 12,40 418,97 41,46 0,92 ∆ Flame at combustor rim 

66 12,40 424,67 42,01 0,90 ∆ Flame at combustor rim 

67 12,40 430,37 42,56 0,89 ∆ Flame at combustor rim 

68 12,40 436,06 43,10 0,88 ∆ Flame at combustor rim 

69 12,40 441,76 43,65 0,87 ∆ Flame at combustor rim 

70 12,40 447,45 44,20 0,86 ∆ Flame at combustor rim 

71 12,40 453,15 44,75 0,85 ∆ Flame at combustor rim 

72 12,40 458,85 45,29 0,84 ∆ Flame at combustor rim 

73 12,40 464,54 45,84 0,83 ∆ Flame at combustor rim 

74 12,40 470,24 46,39 0,82 ∆ Flame at combustor rim 

75 12,40 475,93 46,94 0,81 ∆ Flame at combustor rim 

76 12,40 481,63 47,48 0,80 ∆ Flame at combustor rim 

77 12,40 487,33 48,03 0,79 ∆ Flame at combustor rim 

78 12,40 493,02 48,58 0,78 ∆ Flame at combustor rim 

79 12,40 498,72 49,13 0,77 ∆ Flame at combustor rim 

80 12,40 504,41 49,67 0,76 ∆ Flame at combustor rim 

81 12,40 510,11 50,22 0,75 ∆ Flame at combustor rim 

82 12,40 515,81 50,77 0,74 No igniton 
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Table B.19 Data penelitian combustor D1/D2= 0,7mm (Qfuel 12,94 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 12,94 54,43 6,47 7,35 ∆ Flame at combustor rim 

2 12,94 60,13 7,02 6,66 ∆ Flame at combustor rim 

3 12,94 65,82 7,57 6,08 ∆ Flame at combustor rim 

4 12,94 71,52 8,12 5,60 ∆ Flame at combustor rim 

5 12,94 77,21 8,66 5,18 ∆ Flame at combustor rim 

6 12,94 82,91 9,21 4,83 ∆ Flame at combustor rim 

7 12,94 88,61 9,76 4,52 ∆ Flame at combustor rim 

8 12,94 94,30 10,31 4,24 ∆ Flame at combustor rim 

9 12,94 100,00 10,85 4,00 ∆ Flame at combustor rim 

10 12,94 105,69 11,40 3,79 ∆ Flame at combustor rim 

11 12,94 111,39 11,95 3,59 ∆ Flame at combustor rim 

12 12,94 117,09 12,50 3,42 ∆ Flame at combustor rim 

13 12,94 122,78 13,04 3,26 ∆ Flame at combustor rim 

14 12,94 128,48 13,59 3,12 ∆ Flame at combustor rim 

15 12,94 134,17 14,14 2,98 ∆ Flame at combustor rim 

16 12,94 139,87 14,69 2,86 ∆ Flame at combustor rim 

17 12,94 145,57 15,23 2,75 ∆ Flame at combustor rim 

18 12,94 151,26 15,78 2,65 ∆ Flame at combustor rim 

19 12,94 156,96 16,33 2,55 ∆ Flame at combustor rim 

20 12,94 162,65 16,88 2,46 ∆ Flame at combustor rim 

21 12,94 168,35 17,42 2,38 ∆ Flame at combustor rim 

22 12,94 174,05 17,97 2,30 ∆ Flame at combustor rim 

23 12,94 179,74 18,52 2,23 ∆ Flame at combustor rim 

24 12,94 185,44 19,07 2,16 ∆ Flame at combustor rim 

25 12,94 191,13 19,61 2,09 ∆ Flame at combustor rim 

26 12,94 196,83 20,16 2,03 ∆ Flame at combustor rim 

27 12,94 202,53 20,71 1,98 ∆ Flame at combustor rim 
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28 12,94 208,22 21,26 1,92 ∆ Flame at combustor rim 

29 12,94 213,92 21,80 1,87 ∆ Flame at combustor rim 

30 12,94 219,61 22,35 1,82 ∆ Flame at combustor rim 

31 12,94 225,31 22,90 1,78 ∆ Flame at combustor rim 

32 12,94 231,01 23,45 1,73 ∆ Flame at combustor rim 

33 12,94 236,70 23,99 1,69 ∆ Flame at combustor rim 

34 12,94 242,40 24,54 1,65 ∆ Flame at combustor rim 

35 12,94 248,09 25,09 1,61 ∆ Flame at combustor rim 

36 12,94 253,79 25,64 1,58 ∆ Flame at combustor rim 

37 12,94 259,49 26,18 1,54 ∆ Flame at combustor rim 

38 12,94 265,18 26,73 1,51 ∆ Flame at combustor rim 

39 12,94 270,88 27,28 1,48 ∆ Flame at combustor rim 

40 12,94 276,57 27,83 1,45 ∆ Flame at combustor rim 

41 12,94 282,27 28,37 1,42 ∆ Flame at combustor rim 

42 12,94 287,97 28,92 1,39 ∆ Flame at combustor rim 

43 12,94 293,66 29,47 1,36 ∆ Flame at combustor rim 

44 12,94 299,36 30,02 1,34 ∆ Flame at combustor rim 

45 12,94 305,05 30,56 1,31 ∆ Flame at combustor rim 

46 12,94 310,75 31,11 1,29 ∆ Flame at combustor rim 

47 12,94 316,45 31,66 1,26 ∆ Flame at combustor rim 

48 12,94 322,14 32,21 1,24 ∆ Flame at combustor rim 

49 12,94 327,84 32,75 1,22 ∆ Flame at combustor rim 

50 12,94 333,53 33,30 1,20 ∆ Flame at combustor rim 

51 12,94 339,23 33,85 1,18 ∆ Flame at combustor rim 

52 12,94 344,93 34,40 1,16 □ Flame in combustor 

53 12,94 350,62 34,94 1,14 □ Flame in combustor 

54 12,94 356,32 35,49 1,12 □ Flame in combustor 

55 12,94 362,01 36,04 1,11 □ Flame in combustor 

56 12,94 367,71 36,59 1,09 □ Flame in combustor 

57 12,94 373,41 37,13 1,07 □ Flame in combustor 
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58 12,94 379,10 37,68 1,06 □ Flame in combustor 

59 12,94 384,80 38,23 1,04 □ Flame in combustor 

60 12,94 390,49 38,78 1,02 □ Flame in combustor 

61 12,94 396,19 39,32 1,01 □ Flame in combustor 

62 12,94 401,89 39,87 1,00 □ Flame in combustor 

63 12,94 407,58 40,42 0,98 □ Flame in combustor 

64 12,94 413,28 40,96 0,97 □ Flame in combustor 

65 12,94 418,97 41,51 0,96 □ Flame in combustor 

66 12,94 424,67 42,06 0,94 ∆ Flame at combustor rim 

67 12,94 430,37 42,61 0,93 ∆ Flame at combustor rim 

68 12,94 436,06 43,15 0,92 ∆ Flame at combustor rim 

69 12,94 441,76 43,70 0,91 ∆ Flame at combustor rim 

70 12,94 447,45 44,25 0,89 ∆ Flame at combustor rim 

71 12,94 453,15 44,80 0,88 ∆ Flame at combustor rim 

72 12,94 458,85 45,34 0,87 ∆ Flame at combustor rim 

73 12,94 464,54 45,89 0,86 ∆ Flame at combustor rim 

74 12,94 470,24 46,44 0,85 ∆ Flame at combustor rim 

75 12,94 475,93 46,99 0,84 ∆ Flame at combustor rim 

76 12,94 481,63 47,53 0,83 ∆ Flame at combustor rim 

77 12,94 487,33 48,08 0,82 ∆ Flame at combustor rim 

78 12,94 493,02 48,63 0,81 ∆ Flame at combustor rim 

79 12,94 498,72 49,18 0,80 ∆ Flame at combustor rim 

80 12,94 504,41 49,72 0,79 ∆ Flame at combustor rim 

81 12,94 510,11 50,27 0,78 ∆ Flame at combustor rim 

82 12,94 515,81 50,82 0,78 ∆ Flame at combustor rim 

83 12,94 521,50 51,37 0,77 ∆ Flame at combustor rim 

84 12,94 527,20 51,91 0,76 ∆ Flame at combustor rim 

85 12,94 532,89 52,46 0,75 No ignition 
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Table B.20 Data penelitian combustor D1/D2= 0,7mm (Qfuel 13,47 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 13,47 54,43 6,53 7,66 ∆ Flame at combustor rim 

2 13,47 60,13 7,07 6,93 ∆ Flame at combustor rim 

3 13,47 65,82 7,62 6,33 ∆ Flame at combustor rim 

4 13,47 71,52 8,17 5,83 ∆ Flame at combustor rim 

5 13,47 77,21 8,72 5,40 ∆ Flame at combustor rim 

6 13,47 82,91 9,26 5,03 ∆ Flame at combustor rim 

7 13,47 88,61 9,81 4,70 ∆ Flame at combustor rim 

8 13,47 94,30 10,36 4,42 ∆ Flame at combustor rim 

9 13,47 100,00 10,91 4,17 ∆ Flame at combustor rim 

10 13,47 105,69 11,45 3,94 ∆ Flame at combustor rim 

11 13,47 111,39 12,00 3,74 ∆ Flame at combustor rim 

12 13,47 117,09 12,55 3,56 ∆ Flame at combustor rim 

13 13,47 122,78 13,10 3,39 ∆ Flame at combustor rim 

14 13,47 128,48 13,64 3,24 ∆ Flame at combustor rim 

15 13,47 134,17 14,19 3,11 ∆ Flame at combustor rim 

16 13,47 139,87 14,74 2,98 ∆ Flame at combustor rim 

17 13,47 145,57 15,29 2,86 ∆ Flame at combustor rim 

18 13,47 151,26 15,83 2,75 ∆ Flame at combustor rim 

19 13,47 156,96 16,38 2,65 ∆ Flame at combustor rim 

20 13,47 162,65 16,93 2,56 ∆ Flame at combustor rim 

21 13,47 168,35 17,48 2,48 ∆ Flame at combustor rim 

22 13,47 174,05 18,02 2,39 ∆ Flame at combustor rim 

23 13,47 179,74 18,57 2,32 ∆ Flame at combustor rim 

24 13,47 185,44 19,12 2,25 ∆ Flame at combustor rim 

25 13,47 191,13 19,67 2,18 ∆ Flame at combustor rim 

26 13,47 196,83 20,21 2,12 ∆ Flame at combustor rim 

27 13,47 202,53 20,76 2,06 ∆ Flame at combustor rim 
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28 13,47 208,22 21,31 2,00 ∆ Flame at combustor rim 

29 13,47 213,92 21,85 1,95 ∆ Flame at combustor rim 

30 13,47 219,61 22,40 1,90 ∆ Flame at combustor rim 

31 13,47 225,31 22,95 1,85 ∆ Flame at combustor rim 

32 13,47 231,01 23,50 1,80 ∆ Flame at combustor rim 

33 13,47 236,70 24,04 1,76 ∆ Flame at combustor rim 

34 13,47 242,40 24,59 1,72 ∆ Flame at combustor rim 

35 13,47 248,09 25,14 1,68 ∆ Flame at combustor rim 

36 13,47 253,79 25,69 1,64 ∆ Flame at combustor rim 

37 13,47 259,49 26,23 1,61 ∆ Flame at combustor rim 

38 13,47 265,18 26,78 1,57 ∆ Flame at combustor rim 

39 13,47 270,88 27,33 1,54 ∆ Flame at combustor rim 

40 13,47 276,57 27,88 1,51 ∆ Flame at combustor rim 

41 13,47 282,27 28,42 1,48 ∆ Flame at combustor rim 

42 13,47 287,97 28,97 1,45 ∆ Flame at combustor rim 

43 13,47 293,66 29,52 1,42 ∆ Flame at combustor rim 

44 13,47 299,36 30,07 1,39 ∆ Flame at combustor rim 

45 13,47 305,05 30,61 1,37 ∆ Flame at combustor rim 

46 13,47 310,75 31,16 1,34 ∆ Flame at combustor rim 

47 13,47 316,45 31,71 1,32 ∆ Flame at combustor rim 

48 13,47 322,14 32,26 1,29 ∆ Flame at combustor rim 

49 13,47 327,84 32,80 1,27 ∆ Flame at combustor rim 

50 13,47 333,53 33,35 1,25 ∆ Flame at combustor rim 

51 13,47 339,23 33,90 1,23 ∆ Flame at combustor rim 

52 13,47 344,93 34,45 1,21 ∆ Flame at combustor rim 

53 13,47 350,62 34,99 1,19 ∆ Flame at combustor rim 

54 13,47 356,32 35,54 1,17 ∆ Flame at combustor rim 

55 13,47 362,01 36,09 1,15 ∆ Flame at combustor rim 

56 13,47 367,71 36,64 1,13 □ Flame in combustor 

57 13,47 373,41 37,18 1,12 □ Flame in combustor 
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58 13,47 379,10 37,73 1,10 □ Flame in combustor 

59 13,47 384,80 38,28 1,08 □ Flame in combustor 

60 13,47 390,49 38,83 1,07 □ Flame in combustor 

61 13,47 396,19 39,37 1,05 □ Flame in combustor 

62 13,47 401,89 39,92 1,04 □ Flame in combustor 

63 13,47 407,58 40,47 1,02 □ Flame in combustor 

64 13,47 413,28 41,02 1,01 □ Flame in combustor 

65 13,47 418,97 41,56 0,99 □ Flame in combustor 

66 13,47 424,67 42,11 0,98 □ Flame in combustor 

67 13,47 430,37 42,66 0,97 ∆ Flame at combustor rim 

68 13,47 436,06 43,21 0,96 ∆ Flame at combustor rim 

69 13,47 441,76 43,75 0,94 ∆ Flame at combustor rim 

70 13,47 447,45 44,30 0,93 ∆ Flame at combustor rim 

71 13,47 453,15 44,85 0,92 ∆ Flame at combustor rim 

72 13,47 458,85 45,40 0,91 ∆ Flame at combustor rim 

73 13,47 464,54 45,94 0,90 ∆ Flame at combustor rim 

74 13,47 470,24 46,49 0,89 ∆ Flame at combustor rim 

75 13,47 475,93 47,04 0,88 ∆ Flame at combustor rim 

76 13,47 481,63 47,59 0,87 ∆ Flame at combustor rim 

77 13,47 487,33 48,13 0,86 ∆ Flame at combustor rim 

78 13,47 493,02 48,68 0,85 ∆ Flame at combustor rim 

79 13,47 498,72 49,23 0,84 ∆ Flame at combustor rim 

80 13,47 504,41 49,78 0,83 ∆ Flame at combustor rim 

81 13,47 510,11 50,32 0,82 ∆ Flame at combustor rim 

82 13,47 515,81 50,87 0,81 ∆ Flame at combustor rim 

83 13,47 521,50 51,42 0,80 ∆ Flame at combustor rim 

84 13,47 527,20 51,97 0,79 ∆ Flame at combustor rim 

85 13,47 532,89 52,51 0,78 ∆ Flame at combustor rim 

86 13,47 538,59 53,06 0,77 ∆ Flame at combustor rim 

87 13,47 544,29 53,61 0,77 ∆ Flame at combustor rim 
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88 13,47 549,98 54,16 0,76 ∆ Flame at combustor rim 

89 13,47 555,68 54,70 0,75 ∆ Flame at combustor rim 

90 13,47 561,37 55,25 0,74 No ignition 

 

Table B.21 Data penelitian combustor D1/D2= 0,7mm (Qfuel 14,00 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 14,00 54,43 6,58 7,96 ∆ Flame at combustor rim 

2 14,00 60,13 7,12 7,20 ∆ Flame at combustor rim 

3 14,00 65,82 7,67 6,58 ∆ Flame at combustor rim 

4 14,00 71,52 8,22 6,06 ∆ Flame at combustor rim 

5 14,00 77,21 8,77 5,61 ∆ Flame at combustor rim 

6 14,00 82,91 9,31 5,22 ∆ Flame at combustor rim 

7 14,00 88,61 9,86 4,89 ∆ Flame at combustor rim 

8 14,00 94,30 10,41 4,59 ∆ Flame at combustor rim 

9 14,00 100,00 10,96 4,33 ∆ Flame at combustor rim 

10 14,00 105,69 11,50 4,10 ∆ Flame at combustor rim 

11 14,00 111,39 12,05 3,89 ∆ Flame at combustor rim 

12 14,00 117,09 12,60 3,70 ∆ Flame at combustor rim 

13 14,00 122,78 13,15 3,53 ∆ Flame at combustor rim 

14 14,00 128,48 13,69 3,37 ∆ Flame at combustor rim 

15 14,00 134,17 14,24 3,23 ∆ Flame at combustor rim 

16 14,00 139,87 14,79 3,10 ∆ Flame at combustor rim 

17 14,00 145,57 15,34 2,98 ∆ Flame at combustor rim 

18 14,00 151,26 15,88 2,86 ∆ Flame at combustor rim 

19 14,00 156,96 16,43 2,76 ∆ Flame at combustor rim 

20 14,00 162,65 16,98 2,66 ∆ Flame at combustor rim 

21 14,00 168,35 17,53 2,57 ∆ Flame at combustor rim 

22 14,00 174,05 18,07 2,49 ∆ Flame at combustor rim 

23 14,00 179,74 18,62 2,41 ∆ Flame at combustor rim 
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24 14,00 185,44 19,17 2,34 ∆ Flame at combustor rim 

25 14,00 191,13 19,72 2,27 ∆ Flame at combustor rim 

26 14,00 196,83 20,26 2,20 ∆ Flame at combustor rim 

27 14,00 202,53 20,81 2,14 ∆ Flame at combustor rim 

28 14,00 208,22 21,36 2,08 ∆ Flame at combustor rim 

29 14,00 213,92 21,91 2,02 ∆ Flame at combustor rim 

30 14,00 219,61 22,45 1,97 ∆ Flame at combustor rim 

31 14,00 225,31 23,00 1,92 ∆ Flame at combustor rim 

32 14,00 231,01 23,55 1,88 ∆ Flame at combustor rim 

33 14,00 236,70 24,10 1,83 ∆ Flame at combustor rim 

34 14,00 242,40 24,64 1,79 ∆ Flame at combustor rim 

35 14,00 248,09 25,19 1,75 ∆ Flame at combustor rim 

36 14,00 253,79 25,74 1,71 ∆ Flame at combustor rim 

37 14,00 259,49 26,29 1,67 ∆ Flame at combustor rim 

38 14,00 265,18 26,83 1,63 ∆ Flame at combustor rim 

39 14,00 270,88 27,38 1,60 ∆ Flame at combustor rim 

40 14,00 276,57 27,93 1,57 ∆ Flame at combustor rim 

41 14,00 282,27 28,48 1,53 ∆ Flame at combustor rim 

42 14,00 287,97 29,02 1,50 ∆ Flame at combustor rim 

43 14,00 293,66 29,57 1,47 ∆ Flame at combustor rim 

44 14,00 299,36 30,12 1,45 ∆ Flame at combustor rim 

45 14,00 305,05 30,67 1,42 ∆ Flame at combustor rim 

46 14,00 310,75 31,21 1,39 ∆ Flame at combustor rim 

47 14,00 316,45 31,76 1,37 ∆ Flame at combustor rim 

48 14,00 322,14 32,31 1,34 ∆ Flame at combustor rim 

49 14,00 327,84 32,86 1,32 ∆ Flame at combustor rim 

50 14,00 333,53 33,40 1,30 ∆ Flame at combustor rim 

51 14,00 339,23 33,95 1,28 ∆ Flame at combustor rim 

52 14,00 344,93 34,50 1,26 ∆ Flame at combustor rim 

53 14,00 350,62 35,05 1,24 ∆ Flame at combustor rim 
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54 14,00 356,32 35,59 1,22 ∆ Flame at combustor rim 

55 14,00 362,01 36,14 1,20 ∆ Flame at combustor rim 

56 14,00 367,71 36,69 1,18 ∆ Flame at combustor rim 

57 14,00 373,41 37,23 1,16 ∆ Flame at combustor rim 

58 14,00 379,10 37,78 1,14 ∆ Flame at combustor rim 

59 14,00 384,80 38,33 1,13 ∆ Flame at combustor rim 

60 14,00 390,49 38,88 1,11 ∆ Flame at combustor rim 

61 14,00 396,19 39,42 1,09 ∆ Flame at combustor rim 

62 14,00 401,89 39,97 1,08 ∆ Flame at combustor rim 

63 14,00 407,58 40,52 1,06 ∆ Flame at combustor rim 

64 14,00 413,28 41,07 1,05 ∆ Flame at combustor rim 

65 14,00 418,97 41,61 1,03 ∆ Flame at combustor rim 

66 14,00 424,67 42,16 1,02 ∆ Flame at combustor rim 

67 14,00 430,37 42,71 1,01 ∆ Flame at combustor rim 

68 14,00 436,06 43,26 0,99 ∆ Flame at combustor rim 

69 14,00 441,76 43,80 0,98 ∆ Flame at combustor rim 

70 14,00 447,45 44,35 0,97 ∆ Flame at combustor rim 

71 14,00 453,15 44,90 0,96 ∆ Flame at combustor rim 

72 14,00 458,85 45,45 0,94 ∆ Flame at combustor rim 

73 14,00 464,54 45,99 0,93 ∆ Flame at combustor rim 

74 14,00 470,24 46,54 0,92 ∆ Flame at combustor rim 

75 14,00 475,93 47,09 0,91 ∆ Flame at combustor rim 

76 14,00 481,63 47,64 0,90 ∆ Flame at combustor rim 

77 14,00 487,33 48,18 0,89 ∆ Flame at combustor rim 

78 14,00 493,02 48,73 0,88 ∆ Flame at combustor rim 

79 14,00 498,72 49,28 0,87 ∆ Flame at combustor rim 

80 14,00 504,41 49,83 0,86 ∆ Flame at combustor rim 

81 14,00 510,11 50,37 0,85 ∆ Flame at combustor rim 

82 14,00 515,81 50,92 0,84 ∆ Flame at combustor rim 

83 14,00 521,50 51,47 0,83 ∆ Flame at combustor rim 
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84 14,00 527,20 52,02 0,82 ∆ Flame at combustor rim 

85 14,00 532,89 52,56 0,81 ∆ Flame at combustor rim 

86 14,00 538,59 53,11 0,80 ∆ Flame at combustor rim 

87 14,00 544,29 53,66 0,80 ∆ Flame at combustor rim 

88 14,00 549,98 54,21 0,79 ∆ Flame at combustor rim 

89 14,00 555,68 54,75 0,78 ∆ Flame at combustor rim 

90 14,00 561,37 55,30 0,77 ∆ Flame at combustor rim 

91 14,00 567,07 55,85 0,76 ∆ Flame at combustor rim 

 

Table B.22 Data penelitian combustor D1/D2= 0,9mm (Qfuel 3,36 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 3,36 54,43 5,55 1,91 □ Flame in combustor 

2 3,36 60,13 6,10 1,73 □ Flame in combustor 

3 3,36 65,82 6,65 1,58 □ Flame in combustor 

4 3,36 71,52 7,20 1,45 □ Flame in combustor 

5 3,36 77,21 7,74 1,35 □ Flame in combustor 

6 3,36 82,91 8,29 1,25 x Flashback flame 

7 3,36 88,61 8,84 1,17 x Flashback flame 

8 3,36 94,30 9,39 1,10 x Flashback flame 

9 3,36 100,00 9,93 1,04 x Flashback flame 

10 3,36 105,69 10,48 0,98 x Flashback flame 

11 3,36 111,39 11,03 0,93 x Flashback flame 

12 3,36 117,09 11,58 0,89 x Flashback flame 

13 3,36 122,78 12,12 0,85 x Flashback flame 

14 3,36 128,48 12,67 0,81 x Flashback flame 

15 3,36 134,17 13,22 0,78 x Flashback flame 

16 3,36 139,87 13,77 0,74 x Flashback flame 

17 3,36 145,57 14,31 0,71 x Flashback flame 

18 3,36 151,26 14,86 0,69 x Flashback flame 
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19 3,36 156,96 15,41 0,66 No ignition 

 

Table B.23 Data penelitian combustor D1/D2= 0,9mm (Qfuel 3,89 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 3,89 54,43 5,61 2,21 ∆ Flame at combustor rim 

2 3,89 60,13 6,15 2,00 ∆ Flame at combustor rim 

3 3,89 65,82 6,70 1,83 ∆ Flame at combustor rim 

4 3,89 71,52 7,25 1,68 ∆ Flame at combustor rim 

5 3,89 77,21 7,80 1,56 ∆ Flame at combustor rim 

6 3,89 82,91 8,34 1,45 ∆ Flame at combustor rim 

7 3,89 88,61 8,89 1,36 □ Flame in combustor 

8 3,89 94,30 9,44 1,28 x Flashback flame 

9 3,89 100,00 9,99 1,20 x Flashback flame 

10 3,89 105,69 10,53 1,14 x Flashback flame 

11 3,89 111,39 11,08 1,08 x Flashback flame 

12 3,89 117,09 11,63 1,03 x Flashback flame 

13 3,89 122,78 12,18 0,98 x Flashback flame 

14 3,89 128,48 12,72 0,94 x Flashback flame 

15 3,89 134,17 13,27 0,90 x Flashback flame 

16 3,89 139,87 13,82 0,86 x Flashback flame 

17 3,89 145,57 14,37 0,83 x Flashback flame 

18 3,89 151,26 14,91 0,80 x Flashback flame 

19 3,89 156,96 15,46 0,77 x Flashback flame 

20 3,89 162,65 16,01 0,74 x Flashback flame 

21 3,89 168,35 16,56 0,72 No ignition 
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Table B.24 Data penelitian combustor D1/D2= 0,9mm (Qfuel 4,43 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 4,43 54,43 5,66 2,52 ∆ Flame at combustor rim 

2 4,43 60,13 6,20 2,28 ∆ Flame at combustor rim 

3 4,43 65,82 6,75 2,08 ∆ Flame at combustor rim 

4 4,43 71,52 7,30 1,91 ∆ Flame at combustor rim 

5 4,43 77,21 7,85 1,77 ∆ Flame at combustor rim 

6 4,43 82,91 8,39 1,65 ∆ Flame at combustor rim 

7 4,43 88,61 8,94 1,55 ∆ Flame at combustor rim 

8 4,43 94,30 9,49 1,45 ∆ Flame at combustor rim 

9 4,43 100,00 10,04 1,37 x Flashback flame 

10 4,43 105,69 10,58 1,30 x Flashback flame 

11 4,43 111,39 11,13 1,23 x Flashback flame 

12 4,43 117,09 11,68 1,17 x Flashback flame 

13 4,43 122,78 12,23 1,12 x Flashback flame 

14 4,43 128,48 12,77 1,07 x Flashback flame 

15 4,43 134,17 13,32 1,02 x Flashback flame 

16 4,43 139,87 13,87 0,98 x Flashback flame 

17 4,43 145,57 14,42 0,94 x Flashback flame 

18 4,43 151,26 14,96 0,91 x Flashback flame 

19 4,43 156,96 15,51 0,87 x Flashback flame 

20 4,43 162,65 16,06 0,84 x Flashback flame 

21 4,43 168,35 16,61 0,81 x Flashback flame 

22 4,43 174,05 17,15 0,79 x Flashback flame 

23 4,43 179,74 17,70 0,76 x Flashback flame 

24 4,43 185,44 18,25 0,74 □ Flame in combustor 

25 4,43 191,13 18,80 0,72 □ Flame in combustor 

26 4,43 196,83 19,34 0,70 □ Flame in combustor 

27 4,43 202,53 19,89 0,68 □ Flame in combustor 
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28 4,43 208,22 20,44 0,66 □ Flame in combustor 

29 4,43 213,92 20,99 0,64 ∆ Flame at combustor rim 

30 4,43 219,61 21,53 0,62 No ignition 

 

Table B.25 Data penelitian combustor D1/D2= 0,9mm (Qfuel 4,96 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 4,96 54,43 5,71 2,82 ∆ Flame at combustor rim 

2 4,96 60,13 6,26 2,55 ∆ Flame at combustor rim 

3 4,96 65,82 6,80 2,33 ∆ Flame at combustor rim 

4 4,96 71,52 7,35 2,15 ∆ Flame at combustor rim 

5 4,96 77,21 7,90 1,99 ∆ Flame at combustor rim 

6 4,96 82,91 8,45 1,85 ∆ Flame at combustor rim 

7 4,96 88,61 8,99 1,73 ∆ Flame at combustor rim 

8 4,96 94,30 9,54 1,63 ∆ Flame at combustor rim 

9 4,96 100,00 10,09 1,53 ∆ Flame at combustor rim 

10 4,96 105,69 10,64 1,45 ∆ Flame at combustor rim 

11 4,96 111,39 11,18 1,38 x Flashback flame 

12 4,96 117,09 11,73 1,31 x Flashback flame 

13 4,96 122,78 12,28 1,25 x Flashback flame 

14 4,96 128,48 12,83 1,19 x Flashback flame 

15 4,96 134,17 13,37 1,14 x Flashback flame 

16 4,96 139,87 13,92 1,10 x Flashback flame 

17 4,96 145,57 14,47 1,05 x Flashback flame 

18 4,96 151,26 15,01 1,01 x Flashback flame 

19 4,96 156,96 15,56 0,98 x Flashback flame 

20 4,96 162,65 16,11 0,94 x Flashback flame 

21 4,96 168,35 16,66 0,91 x Flashback flame 

22 4,96 174,05 17,20 0,88 x Flashback flame 

23 4,96 179,74 17,75 0,85 x Flashback flame 
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24 4,96 185,44 18,30 0,83 x Flashback flame 

25 4,96 191,13 18,85 0,80 x Flashback flame 

26 4,96 196,83 19,39 0,78 x Flashback flame 

27 4,96 202,53 19,94 0,76 O Flame at flame holder 

28 4,96 208,22 20,49 0,74 O Flame at flame holder 

29 4,96 213,92 21,04 0,72 □ Flame in combustor 

30 4,96 219,61 21,58 0,70 □ Flame in combustor 

31 4,96 225,31 22,13 0,68 □ Flame in combustor 

32 4,96 231,01 22,68 0,66 □ Flame in combustor 

33 4,96 236,70 23,23 0,65 ∆ Flame at combustor rim 

34 4,96 242,40 23,77 0,63 ∆ Flame at combustor rim 

35 4,96 248,09 24,32 0,62 No ignition 

 

Table B.26 Data penelitian combustor D1/D2= 0,9mm (Qfuel 5,49 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 5,49 54,43 5,76 3,12 ∆ Flame at combustor rim 

2 5,49 60,13 6,31 2,83 ∆ Flame at combustor rim 

3 5,49 65,82 6,85 2,58 ∆ Flame at combustor rim 

4 5,49 71,52 7,40 2,38 ∆ Flame at combustor rim 

5 5,49 77,21 7,95 2,20 ∆ Flame at combustor rim 

6 5,49 82,91 8,50 2,05 ∆ Flame at combustor rim 

7 5,49 88,61 9,04 1,92 ∆ Flame at combustor rim 

8 5,49 94,30 9,59 1,80 ∆ Flame at combustor rim 

9 5,49 100,00 10,14 1,70 ∆ Flame at combustor rim 

10 5,49 105,69 10,69 1,61 ∆ Flame at combustor rim 

11 5,49 111,39 11,23 1,52 ∆ Flame at combustor rim 

12 5,49 117,09 11,78 1,45 ∆ Flame at combustor rim 

13 5,49 122,78 12,33 1,38 □ Flame in combustor 

14 5,49 128,48 12,88 1,32 □ Flame in combustor 
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15 5,49 134,17 13,42 1,27 □ Flame in combustor 

16 5,49 139,87 13,97 1,21 □ Flame in combustor 

17 5,49 145,57 14,52 1,17 O Flame at flame holder 

18 5,49 151,26 15,07 1,12 O Flame at flame holder 

19 5,49 156,96 15,61 1,08 O Flame at flame holder 

20 5,49 162,65 16,16 1,04 O Flame at flame holder 

21 5,49 168,35 16,71 1,01 O Flame at flame holder 

22 5,49 174,05 17,26 0,98 O Flame at flame holder 

23 5,49 179,74 17,80 0,95 O Flame at flame holder 

24 5,49 185,44 18,35 0,92 O Flame at flame holder 

25 5,49 191,13 18,90 0,89 O Flame at flame holder 

26 5,49 196,83 19,45 0,86 O Flame at flame holder 

27 5,49 202,53 19,99 0,84 O Flame at flame holder 

28 5,49 208,22 20,54 0,82 O Flame at flame holder 

29 5,49 213,92 21,09 0,79 O Flame at flame holder 

30 5,49 219,61 21,64 0,77 O Flame at flame holder 

31 5,49 225,31 22,18 0,75 O Flame at flame holder 

32 5,49 231,01 22,73 0,74 □ Flame in combustor 

33 5,49 236,70 23,28 0,72 □ Flame in combustor 

34 5,49 242,40 23,83 0,70 □ Flame in combustor 

35 5,49 248,09 24,37 0,68 □ Flame in combustor 

36 5,49 253,79 24,92 0,67 □ Flame in combustor 

37 5,49 259,49 25,47 0,65 ∆ Flame at combustor rim 

38 5,49 265,18 26,02 0,64 ∆ Flame at combustor rim 

39 5,49 270,88 26,56 0,63 No ignition 

 

Table B.27 Data penelitian combustor D1/D2= 0,9mm (Qfuel 6,02 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 6,02 54,43 5,81 3,42 ∆ Flame at combustor rim 
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2 6,02 60,13 6,36 3,10 ∆ Flame at combustor rim 

3 6,02 65,82 6,91 2,83 ∆ Flame at combustor rim 

4 6,02 71,52 7,45 2,61 ∆ Flame at combustor rim 

5 6,02 77,21 8,00 2,41 ∆ Flame at combustor rim 

6 6,02 82,91 8,55 2,25 ∆ Flame at combustor rim 

7 6,02 88,61 9,10 2,10 ∆ Flame at combustor rim 

8 6,02 94,30 9,64 1,98 ∆ Flame at combustor rim 

9 6,02 100,00 10,19 1,86 ∆ Flame at combustor rim 

10 6,02 105,69 10,74 1,76 ∆ Flame at combustor rim 

11 6,02 111,39 11,28 1,67 ∆ Flame at combustor rim 

12 6,02 117,09 11,83 1,59 ∆ Flame at combustor rim 

13 6,02 122,78 12,38 1,52 ∆ Flame at combustor rim 

14 6,02 128,48 12,93 1,45 ∆ Flame at combustor rim 

15 6,02 134,17 13,47 1,39 ∆ Flame at combustor rim 

16 6,02 139,87 14,02 1,33 □ Flame in combustor 

17 6,02 145,57 14,57 1,28 □ Flame in combustor 

18 6,02 151,26 15,12 1,23 □ Flame in combustor 

19 6,02 156,96 15,66 1,19 □ Flame in combustor 

20 6,02 162,65 16,21 1,15 □ Flame in combustor 

21 6,02 168,35 16,76 1,11 O Flame at flame holder 

22 6,02 174,05 17,31 1,07 O Flame at flame holder 

23 6,02 179,74 17,85 1,04 O Flame at flame holder 

24 6,02 185,44 18,40 1,00 O Flame at flame holder 

25 6,02 191,13 18,95 0,97 O Flame at flame holder 

26 6,02 196,83 19,50 0,95 O Flame at flame holder 

27 6,02 202,53 20,04 0,92 O Flame at flame holder 

28 6,02 208,22 20,59 0,89 O Flame at flame holder 

29 6,02 213,92 21,14 0,87 O Flame at flame holder 

30 6,02 219,61 21,69 0,85 O Flame at flame holder 

31 6,02 225,31 22,23 0,83 O Flame at flame holder 
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32 6,02 231,01 22,78 0,81 O Flame at flame holder 

33 6,02 236,70 23,33 0,79 O Flame at flame holder 

34 6,02 242,40 23,88 0,77 O Flame at flame holder 

35 6,02 248,09 24,42 0,75 □ Flame in combustor 

36 6,02 253,79 24,97 0,73 □ Flame in combustor 

37 6,02 259,49 25,52 0,72 □ Flame in combustor 

38 6,02 265,18 26,07 0,70 □ Flame in combustor 

39 6,02 270,88 26,61 0,69 □ Flame in combustor 

40 6,02 276,57 27,16 0,67 ∆ Flame at combustor rim 

41 6,02 282,27 27,71 0,66 ∆ Flame at combustor rim 

42 6,02 287,97 28,26 0,65 ∆ Flame at combustor rim 

43 6,02 293,66 28,80 0,63 No ignition 

 

Table B.28 Data penelitian combustor D1/D2= 0,9mm (Qfuel 6,55 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 6,55 54,43 5,86 3,73 ∆ Flame at combustor rim 

2 6,55 60,13 6,41 3,37 ∆ Flame at combustor rim 

3 6,55 65,82 6,96 3,08 ∆ Flame at combustor rim 

4 6,55 71,52 7,50 2,84 ∆ Flame at combustor rim 

5 6,55 77,21 8,05 2,63 ∆ Flame at combustor rim 

6 6,55 82,91 8,60 2,45 ∆ Flame at combustor rim 

7 6,55 88,61 9,15 2,29 ∆ Flame at combustor rim 

8 6,55 94,30 9,69 2,15 ∆ Flame at combustor rim 

9 6,55 100,00 10,24 2,03 ∆ Flame at combustor rim 

10 6,55 105,69 10,79 1,92 ∆ Flame at combustor rim 

11 6,55 111,39 11,34 1,82 ∆ Flame at combustor rim 

12 6,55 117,09 11,88 1,73 ∆ Flame at combustor rim 

13 6,55 122,78 12,43 1,65 ∆ Flame at combustor rim 

14 6,55 128,48 12,98 1,58 ∆ Flame at combustor rim 
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15 6,55 134,17 13,53 1,51 ∆ Flame at combustor rim 

16 6,55 139,87 14,07 1,45 ∆ Flame at combustor rim 

17 6,55 145,57 14,62 1,39 ∆ Flame at combustor rim 

18 6,55 151,26 15,17 1,34 □ Flame in combustor 

19 6,55 156,96 15,72 1,29 □ Flame in combustor 

20 6,55 162,65 16,26 1,25 □ Flame in combustor 

21 6,55 168,35 16,81 1,20 □ Flame in combustor 

22 6,55 174,05 17,36 1,17 □ Flame in combustor 

23 6,55 179,74 17,91 1,13 O Flame at flame holder 

24 6,55 185,44 18,45 1,09 O Flame at flame holder 

25 6,55 191,13 19,00 1,06 O Flame at flame holder 

26 6,55 196,83 19,55 1,03 O Flame at flame holder 

27 6,55 202,53 20,10 1,00 O Flame at flame holder 

28 6,55 208,22 20,64 0,97 O Flame at flame holder 

29 6,55 213,92 21,19 0,95 O Flame at flame holder 

30 6,55 219,61 21,74 0,92 O Flame at flame holder 

31 6,55 225,31 22,29 0,90 O Flame at flame holder 

32 6,55 231,01 22,83 0,88 O Flame at flame holder 

33 6,55 236,70 23,38 0,86 O Flame at flame holder 

34 6,55 242,40 23,93 0,84 O Flame at flame holder 

35 6,55 248,09 24,48 0,82 O Flame at flame holder 

36 6,55 253,79 25,02 0,80 □ Flame in combustor 

37 6,55 259,49 25,57 0,78 □ Flame in combustor 

38 6,55 265,18 26,12 0,76 □ Flame in combustor 

39 6,55 270,88 26,66 0,75 □ Flame in combustor 

40 6,55 276,57 27,21 0,73 □ Flame in combustor 

41 6,55 282,27 27,76 0,72 □ Flame in combustor 

42 6,55 287,97 28,31 0,70 ∆ Flame at combustor rim 

43 6,55 293,66 28,85 0,69 ∆ Flame at combustor rim 

44 6,55 299,36 29,40 0,68 ∆ Flame at combustor rim 
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45 6,55 305,05 29,95 0,66 No ignition 

 

Table B.29 Data penelitian combustor D1/D2= 0,9mm (Qfuel 7,09 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 7,09 54,43 5,91 4,03 ∆ Flame at combustor rim 

2 7,09 60,13 6,46 3,65 ∆ Flame at combustor rim 

3 7,09 65,82 7,01 3,33 ∆ Flame at combustor rim 

4 7,09 71,52 7,55 3,07 ∆ Flame at combustor rim 

5 7,09 77,21 8,10 2,84 ∆ Flame at combustor rim 

6 7,09 82,91 8,65 2,64 ∆ Flame at combustor rim 

7 7,09 88,61 9,20 2,47 ∆ Flame at combustor rim 

8 7,09 94,30 9,74 2,32 ∆ Flame at combustor rim 

9 7,09 100,00 10,29 2,19 ∆ Flame at combustor rim 

10 7,09 105,69 10,84 2,07 ∆ Flame at combustor rim 

11 7,09 111,39 11,39 1,97 ∆ Flame at combustor rim 

12 7,09 117,09 11,93 1,87 ∆ Flame at combustor rim 

13 7,09 122,78 12,48 1,79 ∆ Flame at combustor rim 

14 7,09 128,48 13,03 1,71 ∆ Flame at combustor rim 

15 7,09 134,17 13,58 1,63 ∆ Flame at combustor rim 

16 7,09 139,87 14,12 1,57 ∆ Flame at combustor rim 

17 7,09 145,57 14,67 1,51 ∆ Flame at combustor rim 

18 7,09 151,26 15,22 1,45 ∆ Flame at combustor rim 

19 7,09 156,96 15,77 1,40 ∆ Flame at combustor rim 

20 7,09 162,65 16,31 1,35 □ Flame in combustor 

21 7,09 168,35 16,86 1,30 □ Flame in combustor 

22 7,09 174,05 17,41 1,26 □ Flame in combustor 

23 7,09 179,74 17,96 1,22 □ Flame in combustor 

24 7,09 185,44 18,50 1,18 □ Flame in combustor 

25 7,09 191,13 19,05 1,15 □ Flame in combustor 
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26 7,09 196,83 19,60 1,11 □ Flame in combustor 

27 7,09 202,53 20,15 1,08 O Flame at flame holder 

28 7,09 208,22 20,69 1,05 O Flame at flame holder 

29 7,09 213,92 21,24 1,02 O Flame at flame holder 

30 7,09 219,61 21,79 1,00 O Flame at flame holder 

31 7,09 225,31 22,34 0,97 O Flame at flame holder 

32 7,09 231,01 22,88 0,95 O Flame at flame holder 

33 7,09 236,70 23,43 0,93 O Flame at flame holder 

34 7,09 242,40 23,98 0,90 O Flame at flame holder 

35 7,09 248,09 24,53 0,88 O Flame at flame holder 

36 7,09 253,79 25,07 0,86 O Flame at flame holder 

37 7,09 259,49 25,62 0,84 □ Flame in combustor 

38 7,09 265,18 26,17 0,83 □ Flame in combustor 

39 7,09 270,88 26,72 0,81 □ Flame in combustor 

40 7,09 276,57 27,26 0,79 □ Flame in combustor 

41 7,09 282,27 27,81 0,78 □ Flame in combustor 

42 7,09 287,97 28,36 0,76 □ Flame in combustor 

43 7,09 293,66 28,91 0,75 ∆ Flame at combustor rim 

44 7,09 299,36 29,45 0,73 ∆ Flame at combustor rim 

45 7,09 305,05 30,00 0,72 ∆ Flame at combustor rim 

46 7,09 310,75 30,55 0,71 No ignition 

 

Table B.30 Data penelitian combustor D1/D2= 0,9mm (Qfuel 7,62 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 7,62 54,43 5,96 4,33 ∆ Flame at combustor rim 

2 7,62 60,13 6,51 3,92 ∆ Flame at combustor rim 

3 7,62 65,82 7,06 3,58 ∆ Flame at combustor rim 

4 7,62 71,52 7,61 3,30 ∆ Flame at combustor rim 

5 7,62 77,21 8,15 3,05 ∆ Flame at combustor rim 
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6 7,62 82,91 8,70 2,84 ∆ Flame at combustor rim 

7 7,62 88,61 9,25 2,66 ∆ Flame at combustor rim 

8 7,62 94,30 9,80 2,50 ∆ Flame at combustor rim 

9 7,62 100,00 10,34 2,36 ∆ Flame at combustor rim 

10 7,62 105,69 10,89 2,23 ∆ Flame at combustor rim 

11 7,62 111,39 11,44 2,12 ∆ Flame at combustor rim 

12 7,62 117,09 11,99 2,01 ∆ Flame at combustor rim 

13 7,62 122,78 12,53 1,92 ∆ Flame at combustor rim 

14 7,62 128,48 13,08 1,83 ∆ Flame at combustor rim 

15 7,62 134,17 13,63 1,76 ∆ Flame at combustor rim 

16 7,62 139,87 14,18 1,69 ∆ Flame at combustor rim 

17 7,62 145,57 14,72 1,62 ∆ Flame at combustor rim 

18 7,62 151,26 15,27 1,56 ∆ Flame at combustor rim 

19 7,62 156,96 15,82 1,50 ∆ Flame at combustor rim 

20 7,62 162,65 16,37 1,45 ∆ Flame at combustor rim 

21 7,62 168,35 16,91 1,40 ∆ Flame at combustor rim 

22 7,62 174,05 17,46 1,35 □ Flame in combustor 

23 7,62 179,74 18,01 1,31 □ Flame in combustor 

24 7,62 185,44 18,56 1,27 □ Flame in combustor 

25 7,62 191,13 19,10 1,23 □ Flame in combustor 

26 7,62 196,83 19,65 1,20 □ Flame in combustor 

27 7,62 202,53 20,20 1,16 □ Flame in combustor 

28 7,62 208,22 20,75 1,13 □ Flame in combustor 

29 7,62 213,92 21,29 1,10 O Flame at flame holder 

30 7,62 219,61 21,84 1,07 O Flame at flame holder 

31 7,62 225,31 22,39 1,05 O Flame at flame holder 

32 7,62 231,01 22,93 1,02 O Flame at flame holder 

33 7,62 236,70 23,48 1,00 O Flame at flame holder 

34 7,62 242,40 24,03 0,97 O Flame at flame holder 

35 7,62 248,09 24,58 0,95 O Flame at flame holder 
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36 7,62 253,79 25,12 0,93 O Flame at flame holder 

37 7,62 259,49 25,67 0,91 O Flame at flame holder 

38 7,62 265,18 26,22 0,89 O Flame at flame holder 

39 7,62 270,88 26,77 0,87 O Flame at flame holder 

40 7,62 276,57 27,31 0,85 O Flame at flame holder 

41 7,62 282,27 27,86 0,83 O Flame at flame holder 

42 7,62 287,97 28,41 0,82 O Flame at flame holder 

43 7,62 293,66 28,96 0,80 □ Flame in combustor 

44 7,62 299,36 29,50 0,79 □ Flame in combustor 

45 7,62 305,05 30,05 0,77 □ Flame in combustor 

46 7,62 310,75 30,60 0,76 □ Flame in combustor 

47 7,62 316,45 31,15 0,74 ∆ Flame at combustor rim 

48 7,62 322,14 31,69 0,73 ∆ Flame at combustor rim 

49 7,62 327,84 32,24 0,72 ∆ Flame at combustor rim 

50 7,62 333,53 32,79 0,71 ∆ Flame at combustor rim 

51 7,62 339,23 33,34 0,69 No ignition 

 

Table B.31 Data penelitian combustor D1/D2= 0,9mm (Qfuel 8,15 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 8,15 54,43 6,01 4,63 ∆ Flame at combustor rim 

2 8,15 60,13 6,56 4,19 ∆ Flame at combustor rim 

3 8,15 65,82 7,11 3,83 ∆ Flame at combustor rim 

4 8,15 71,52 7,66 3,53 ∆ Flame at combustor rim 

5 8,15 77,21 8,20 3,27 ∆ Flame at combustor rim 

6 8,15 82,91 8,75 3,04 ∆ Flame at combustor rim 

7 8,15 88,61 9,30 2,85 ∆ Flame at combustor rim 

8 8,15 94,30 9,85 2,67 ∆ Flame at combustor rim 

9 8,15 100,00 10,39 2,52 ∆ Flame at combustor rim 

10 8,15 105,69 10,94 2,39 ∆ Flame at combustor rim 
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11 8,15 111,39 11,49 2,26 ∆ Flame at combustor rim 

12 8,15 117,09 12,04 2,15 ∆ Flame at combustor rim 

13 8,15 122,78 12,58 2,05 ∆ Flame at combustor rim 

14 8,15 128,48 13,13 1,96 ∆ Flame at combustor rim 

15 8,15 134,17 13,68 1,88 ∆ Flame at combustor rim 

16 8,15 139,87 14,23 1,80 ∆ Flame at combustor rim 

17 8,15 145,57 14,77 1,73 ∆ Flame at combustor rim 

18 8,15 151,26 15,32 1,67 ∆ Flame at combustor rim 

19 8,15 156,96 15,87 1,61 ∆ Flame at combustor rim 

20 8,15 162,65 16,42 1,55 ∆ Flame at combustor rim 

21 8,15 168,35 16,96 1,50 ∆ Flame at combustor rim 

22 8,15 174,05 17,51 1,45 ∆ Flame at combustor rim 

23 8,15 179,74 18,06 1,40 \∆ Flame at combustor rim 

24 8,15 185,44 18,61 1,36 □ Flame in combustor 

25 8,15 191,13 19,15 1,32 □ Flame in combustor 

26 8,15 196,83 19,70 1,28 □ Flame in combustor 

27 8,15 202,53 20,25 1,24 □ Flame in combustor 

28 8,15 208,22 20,80 1,21 □ Flame in combustor 

29 8,15 213,92 21,34 1,18 □ Flame in combustor 

30 8,15 219,61 21,89 1,15 □ Flame in combustor 

31 8,15 225,31 22,44 1,12 □ Flame in combustor 

32 8,15 231,01 22,99 1,09 □ Flame in combustor 

33 8,15 236,70 23,53 1,07 □ Flame in combustor 

34 8,15 242,40 24,08 1,04 O Flame at flame holder 

35 8,15 248,09 24,63 1,02 O Flame at flame holder 

36 8,15 253,79 25,18 0,99 O Flame at flame holder 

37 8,15 259,49 25,72 0,97 O Flame at flame holder 

38 8,15 265,18 26,27 0,95 O Flame at flame holder 

39 8,15 270,88 26,82 0,93 O Flame at flame holder 

40 8,15 276,57 27,37 0,91 O Flame at flame holder 
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41 8,15 282,27 27,91 0,89 O Flame at flame holder 

42 8,15 287,97 28,46 0,88 O Flame at flame holder 

43 8,15 293,66 29,01 0,86 O Flame at flame holder 

44 8,15 299,36 29,56 0,84 O Flame at flame holder 

45 8,15 305,05 30,10 0,83 O Flame at flame holder 

46 8,15 310,75 30,65 0,81 □ Flame in combustor 

47 8,15 316,45 31,20 0,80 □ Flame in combustor 

48 8,15 322,14 31,75 0,78 □ Flame in combustor 

49 8,15 327,84 32,29 0,77 □ Flame in combustor 

50 8,15 333,53 32,84 0,76 ∆ Flame at combustor rim 

51 8,15 339,23 33,39 0,74 ∆ Flame at combustor rim 

52 8,15 344,93 33,94 0,73 ∆ Flame at combustor rim 

53 8,15 350,62 34,48 0,72 ∆ Flame at combustor rim 

54 8,15 356,32 35,03 0,71 ∆ Flame at combustor rim 

55 8,15 362,01 35,58 0,70 No igniton 

 

Table B.32 Data penelitian combustor D1/D2= 0,9mm (Qfuel 8,68 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 8,68 54,43 6,07 4,93 ∆ Flame at combustor rim 

2 8,68 60,13 6,61 4,47 ∆ Flame at combustor rim 

3 8,68 65,82 7,16 4,08 ∆ Flame at combustor rim 

4 8,68 71,52 7,71 3,76 ∆ Flame at combustor rim 

5 8,68 77,21 8,26 3,48 ∆ Flame at combustor rim 

6 8,68 82,91 8,80 3,24 ∆ Flame at combustor rim 

7 8,68 88,61 9,35 3,03 ∆ Flame at combustor rim 

8 8,68 94,30 9,90 2,85 ∆ Flame at combustor rim 

9 8,68 100,00 10,45 2,69 ∆ Flame at combustor rim 

10 8,68 105,69 10,99 2,54 ∆ Flame at combustor rim 

11 8,68 111,39 11,54 2,41 ∆ Flame at combustor rim 
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12 8,68 117,09 12,09 2,29 ∆ Flame at combustor rim 

13 8,68 122,78 12,64 2,19 ∆ Flame at combustor rim 

14 8,68 128,48 13,18 2,09 ∆ Flame at combustor rim 

15 8,68 134,17 13,73 2,00 ∆ Flame at combustor rim 

16 8,68 139,87 14,28 1,92 ∆ Flame at combustor rim 

17 8,68 145,57 14,83 1,85 ∆ Flame at combustor rim 

18 8,68 151,26 15,37 1,78 ∆ Flame at combustor rim 

19 8,68 156,96 15,92 1,71 ∆ Flame at combustor rim 

20 8,68 162,65 16,47 1,65 ∆ Flame at combustor rim 

21 8,68 168,35 17,02 1,60 ∆ Flame at combustor rim 

22 8,68 174,05 17,56 1,54 ∆ Flame at combustor rim 

23 8,68 179,74 18,11 1,49 ∆ Flame at combustor rim 

24 8,68 185,44 18,66 1,45 ∆ Flame at combustor rim 

25 8,68 191,13 19,20 1,41 ∆ Flame at combustor rim 

26 8,68 196,83 19,75 1,36 ∆ Flame at combustor rim 

27 8,68 202,53 20,30 1,33 □ Flame in combustor 

28 8,68 208,22 20,85 1,29 □ Flame in combustor 

29 8,68 213,92 21,39 1,26 □ Flame in combustor 

30 8,68 219,61 21,94 1,22 □ Flame in combustor 

31 8,68 225,31 22,49 1,19 □ Flame in combustor 

32 8,68 231,01 23,04 1,16 □ Flame in combustor 

33 8,68 236,70 23,58 1,13 □ Flame in combustor 

34 8,68 242,40 24,13 1,11 O Flame at flame holder 

35 8,68 248,09 24,68 1,08 O Flame at flame holder 

36 8,68 253,79 25,23 1,06 O Flame at flame holder 

37 8,68 259,49 25,77 1,04 O Flame at flame holder 

38 8,68 265,18 26,32 1,01 O Flame at flame holder 

39 8,68 270,88 26,87 0,99 O Flame at flame holder 

40 8,68 276,57 27,42 0,97 O Flame at flame holder 

41 8,68 282,27 27,96 0,95 O Flame at flame holder 
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42 8,68 287,97 28,51 0,93 O Flame at flame holder 

43 8,68 293,66 29,06 0,91 O Flame at flame holder 

44 8,68 299,36 29,61 0,90 O Flame at flame holder 

45 8,68 305,05 30,15 0,88 O Flame at flame holder 

46 8,68 310,75 30,70 0,86 □ Flame in combustor 

47 8,68 316,45 31,25 0,85 □ Flame in combustor 

48 8,68 322,14 31,80 0,83 □ Flame in combustor 

49 8,68 327,84 32,34 0,82 □ Flame in combustor 

50 8,68 333,53 32,89 0,81 □ Flame in combustor 

51 8,68 339,23 33,44 0,79 □ Flame in combustor 

52 8,68 344,93 33,99 0,78 ∆ Flame at combustor rim 

53 8,68 350,62 34,53 0,77 ∆ Flame at combustor rim 

54 8,68 356,32 35,08 0,75 ∆ Flame at combustor rim 

55 8,68 362,01 35,63 0,74 ∆ Flame at combustor rim 

56 8,68 367,71 36,18 0,73 ∆ Flame at combustor rim 

57 8,68 373,41 36,72 0,72 ∆ Flame at combustor rim 

58 8,68 287,97 28,51 0,93 No igniton 

 

Table B.33 Data penelitian combustor D1/D2= 0,9mm (Qfuel 9,21 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 9,21 54,43 6,12 5,24 ∆ Flame at combustor rim 

2 9,21 60,13 6,66 4,74 ∆ Flame at combustor rim 

3 9,21 65,82 7,21 4,33 ∆ Flame at combustor rim 

4 9,21 71,52 7,76 3,99 ∆ Flame at combustor rim 

5 9,21 77,21 8,31 3,69 ∆ Flame at combustor rim 

6 9,21 82,91 8,85 3,44 ∆ Flame at combustor rim 

7 9,21 88,61 9,40 3,22 ∆ Flame at combustor rim 

8 9,21 94,30 9,95 3,02 ∆ Flame at combustor rim 

9 9,21 100,00 10,50 2,85 ∆ Flame at combustor rim 
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10 9,21 105,69 11,04 2,70 ∆ Flame at combustor rim 

11 9,21 111,39 11,59 2,56 ∆ Flame at combustor rim 

12 9,21 117,09 12,14 2,43 ∆ Flame at combustor rim 

13 9,21 122,78 12,69 2,32 ∆ Flame at combustor rim 

14 9,21 128,48 13,23 2,22 ∆ Flame at combustor rim 

15 9,21 134,17 13,78 2,12 ∆ Flame at combustor rim 

16 9,21 139,87 14,33 2,04 ∆ Flame at combustor rim 

17 9,21 145,57 14,88 1,96 ∆ Flame at combustor rim 

18 9,21 151,26 15,42 1,88 ∆ Flame at combustor rim 

19 9,21 156,96 15,97 1,82 ∆ Flame at combustor rim 

20 9,21 162,65 16,52 1,75 ∆ Flame at combustor rim 

21 9,21 168,35 17,07 1,69 ∆ Flame at combustor rim 

22 9,21 174,05 17,61 1,64 ∆ Flame at combustor rim 

23 9,21 179,74 18,16 1,59 ∆ Flame at combustor rim 

24 9,21 185,44 18,71 1,54 ∆ Flame at combustor rim 

25 9,21 191,13 19,26 1,49 ∆ Flame at combustor rim 

26 9,21 196,83 19,80 1,45 ∆ Flame at combustor rim 

27 9,21 202,53 20,35 1,41 ∆ Flame at combustor rim 

28 9,21 208,22 20,90 1,37 ∆ Flame at combustor rim 

29 9,21 213,92 21,45 1,33 □ Flame in combustor 

30 9,21 219,61 21,99 1,30 □ Flame in combustor 

31 9,21 225,31 22,54 1,27 □ Flame in combustor 

32 9,21 231,01 23,09 1,23 □ Flame in combustor 

33 9,21 236,70 23,64 1,20 □ Flame in combustor 

34 9,21 242,40 24,18 1,18 □ Flame in combustor 

35 9,21 248,09 24,73 1,15 □ Flame in combustor 

36 9,21 253,79 25,28 1,12 □ Flame in combustor 

37 9,21 259,49 25,83 1,10 O Flame at flame holder 

38 9,21 265,18 26,37 1,07 O Flame at flame holder 

39 9,21 270,88 26,92 1,05 O Flame at flame holder 
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40 9,21 276,57 27,47 1,03 O Flame at flame holder 

41 9,21 282,27 28,02 1,01 O Flame at flame holder 

42 9,21 287,97 28,56 0,99 O Flame at flame holder 

43 9,21 293,66 29,11 0,97 O Flame at flame holder 

44 9,21 299,36 29,66 0,95 O Flame at flame holder 

45 9,21 305,05 30,21 0,93 O Flame at flame holder 

46 9,21 310,75 30,75 0,92 O Flame at flame holder 

47 9,21 316,45 31,30 0,90 O Flame at flame holder 

48 9,21 322,14 31,85 0,88 □ Flame in combustor 

49 9,21 327,84 32,40 0,87 □ Flame in combustor 

50 9,21 333,53 32,94 0,85 □ Flame in combustor 

51 9,21 339,23 33,49 0,84 □ Flame in combustor 

52 9,21 344,93 34,04 0,83 □ Flame in combustor 

53 9,21 350,62 34,58 0,81 □ Flame in combustor 

54 9,21 356,32 35,13 0,80 ∆ Flame at combustor rim 

55 9,21 362,01 35,68 0,79 ∆ Flame at combustor rim 

56 9,21 367,71 36,23 0,78 ∆ Flame at combustor rim 

57 9,21 373,41 36,77 0,76 ∆ Flame at combustor rim 

58 9,21 379,10 37,32 0,75 ∆ Flame at combustor rim 

59 9,21 384,80 37,87 0,74 ∆ Flame at combustor rim 

60 9,21 390,49 38,42 0,73 ∆ Flame at combustor rim 

61 9,21 396,19 38,96 0,72 No ignition 

 

Table B.34 Data penelitian combustor D1/D2= 0,9mm (Qfuel 9,74 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 9,74 54,43 6,17 5,54 ∆ Flame at combustor rim 

2 9,74 60,13 6,72 5,01 ∆ Flame at combustor rim 

3 9,74 65,82 7,26 4,58 ∆ Flame at combustor rim 

4 9,74 71,52 7,81 4,22 ∆ Flame at combustor rim 
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5 9,74 77,21 8,36 3,90 ∆ Flame at combustor rim 

6 9,74 82,91 8,91 3,64 ∆ Flame at combustor rim 

7 9,74 88,61 9,45 3,40 ∆ Flame at combustor rim 

8 9,74 94,30 10,00 3,20 ∆ Flame at combustor rim 

9 9,74 100,00 10,55 3,02 ∆ Flame at combustor rim 

10 9,74 105,69 11,10 2,85 ∆ Flame at combustor rim 

11 9,74 111,39 11,64 2,71 ∆ Flame at combustor rim 

12 9,74 117,09 12,19 2,58 ∆ Flame at combustor rim 

13 9,74 122,78 12,74 2,46 ∆ Flame at combustor rim 

14 9,74 128,48 13,29 2,35 ∆ Flame at combustor rim 

15 9,74 134,17 13,83 2,25 ∆ Flame at combustor rim 

16 9,74 139,87 14,38 2,16 ∆ Flame at combustor rim 

17 9,74 145,57 14,93 2,07 ∆ Flame at combustor rim 

18 9,74 151,26 15,47 1,99 ∆ Flame at combustor rim 

19 9,74 156,96 16,02 1,92 ∆ Flame at combustor rim 

20 9,74 162,65 16,57 1,85 ∆ Flame at combustor rim 

21 9,74 168,35 17,12 1,79 ∆ Flame at combustor rim 

22 9,74 174,05 17,66 1,73 ∆ Flame at combustor rim 

23 9,74 179,74 18,21 1,68 ∆ Flame at combustor rim 

24 9,74 185,44 18,76 1,63 ∆ Flame at combustor rim 

25 9,74 191,13 19,31 1,58 ∆ Flame at combustor rim 

26 9,74 196,83 19,85 1,53 ∆ Flame at combustor rim 

27 9,74 202,53 20,40 1,49 ∆ Flame at combustor rim 

28 9,74 208,22 20,95 1,45 ∆ Flame at combustor rim 

29 9,74 213,92 21,50 1,41 ∆ Flame at combustor rim 

30 9,74 219,61 22,04 1,37 ∆ Flame at combustor rim 

31 9,74 225,31 22,59 1,34 ∆ Flame at combustor rim 

32 9,74 231,01 23,14 1,31 ∆ Flame at combustor rim 

33 9,74 236,70 23,69 1,27 ∆ Flame at combustor rim 

34 9,74 242,40 24,23 1,24 ∆ Flame at combustor rim 
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35 9,74 248,09 24,78 1,22 □ Flame in combustor 

36 9,74 253,79 25,33 1,19 □ Flame in combustor 

37 9,74 259,49 25,88 1,16 □ Flame in combustor 

38 9,74 265,18 26,42 1,14 □ Flame in combustor 

39 9,74 270,88 26,97 1,11 □ Flame in combustor 

40 9,74 276,57 27,52 1,09 □ Flame in combustor 

41 9,74 282,27 28,07 1,07 O Flame at flame holder 

42 9,74 287,97 28,61 1,05 O Flame at flame holder 

43 9,74 293,66 29,16 1,03 O Flame at flame holder 

44 9,74 299,36 29,71 1,01 O Flame at flame holder 

45 9,74 305,05 30,26 0,99 O Flame at flame holder 

46 9,74 310,75 30,80 0,97 O Flame at flame holder 

47 9,74 316,45 31,35 0,95 O Flame at flame holder 

48 9,74 322,14 31,90 0,94 O Flame at flame holder 

49 9,74 327,84 32,45 0,92 O Flame at flame holder 

50 9,74 333,53 32,99 0,90 O Flame at flame holder 

51 9,74 339,23 33,54 0,89 □ Flame in combustor 

52 9,74 344,93 34,09 0,87 □ Flame in combustor 

53 9,74 350,62 34,64 0,86 □ Flame in combustor 

54 9,74 356,32 35,18 0,85 □ Flame in combustor 

55 9,74 362,01 35,73 0,83 □ Flame in combustor 

56 9,74 367,71 36,28 0,82 □ Flame in combustor 

57 9,74 373,41 36,83 0,81 ∆ Flame at combustor rim 

58 9,74 379,10 37,37 0,80 ∆ Flame at combustor rim 

59 9,74 384,80 37,92 0,78 ∆ Flame at combustor rim 

60 9,74 390,49 38,47 0,77 ∆ Flame at combustor rim 

61 9,74 396,19 39,02 0,76 ∆ Flame at combustor rim 

62 9,74 401,89 39,56 0,75 ∆ Flame at combustor rim 

63 9,74 407,58 40,11 0,74 ∆ Flame at combustor rim 

64 9,74 413,28 40,66 0,73 ∆ Flame at combustor rim 
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65 9,74 418,97 41,21 0,72 No ignition 

 

Table B.35 Data penelitian combustor D1/D2= 0,9mm (Qfuel 10,28 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 10,28 54,43 6,22 5,84 ∆ Flame at combustor rim 

2 10,28 60,13 6,77 5,29 ∆ Flame at combustor rim 

3 10,28 65,82 7,31 4,83 ∆ Flame at combustor rim 

4 10,28 71,52 7,86 4,45 ∆ Flame at combustor rim 

5 10,28 77,21 8,41 4,12 ∆ Flame at combustor rim 

6 10,28 82,91 8,96 3,84 ∆ Flame at combustor rim 

7 10,28 88,61 9,50 3,59 ∆ Flame at combustor rim 

8 10,28 94,30 10,05 3,37 ∆ Flame at combustor rim 

9 10,28 100,00 10,60 3,18 ∆ Flame at combustor rim 

10 10,28 105,69 11,15 3,01 ∆ Flame at combustor rim 

11 10,28 111,39 11,69 2,85 ∆ Flame at combustor rim 

12 10,28 117,09 12,24 2,72 ∆ Flame at combustor rim 

13 10,28 122,78 12,79 2,59 ∆ Flame at combustor rim 

14 10,28 128,48 13,34 2,47 ∆ Flame at combustor rim 

15 10,28 134,17 13,88 2,37 ∆ Flame at combustor rim 

16 10,28 139,87 14,43 2,27 ∆ Flame at combustor rim 

17 10,28 145,57 14,98 2,18 ∆ Flame at combustor rim 

18 10,28 151,26 15,53 2,10 ∆ Flame at combustor rim 

19 10,28 156,96 16,07 2,03 ∆ Flame at combustor rim 

20 10,28 162,65 16,62 1,95 ∆ Flame at combustor rim 

21 10,28 168,35 17,17 1,89 ∆ Flame at combustor rim 

22 10,28 174,05 17,72 1,83 ∆ Flame at combustor rim 

23 10,28 179,74 18,26 1,77 ∆ Flame at combustor rim 

24 10,28 185,44 18,81 1,71 ∆ Flame at combustor rim 

25 10,28 191,13 19,36 1,66 ∆ Flame at combustor rim 
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26 10,28 196,83 19,91 1,62 ∆ Flame at combustor rim 

27 10,28 202,53 20,45 1,57 ∆ Flame at combustor rim 

28 10,28 208,22 21,00 1,53 ∆ Flame at combustor rim 

29 10,28 213,92 21,55 1,49 ∆ Flame at combustor rim 

30 10,28 219,61 22,10 1,45 ∆ Flame at combustor rim 

31 10,28 225,31 22,64 1,41 ∆ Flame at combustor rim 

32 10,28 231,01 23,19 1,38 ∆ Flame at combustor rim 

33 10,28 236,70 23,74 1,34 ∆ Flame at combustor rim 

34 10,28 242,40 24,29 1,31 ∆ Flame at combustor rim 

35 10,28 248,09 24,83 1,28 ∆ Flame at combustor rim 

36 10,28 253,79 25,38 1,25 ∆ Flame at combustor rim 

37 10,28 259,49 25,93 1,23 ∆ Flame at combustor rim 

38 10,28 265,18 26,48 1,20 ∆ Flame at combustor rim 

39 10,28 270,88 27,02 1,17 ∆ Flame at combustor rim 

40 10,28 276,57 27,57 1,15 □ Flame in combustor 

41 10,28 282,27 28,12 1,13 □ Flame in combustor 

42 10,28 287,97 28,67 1,10 □ Flame in combustor 

43 10,28 293,66 29,21 1,08 □ Flame in combustor 

44 10,28 299,36 29,76 1,06 □ Flame in combustor 

45 10,28 305,05 30,31 1,04 □ Flame in combustor 

46 10,28 310,75 30,85 1,02 □ Flame in combustor 

47 10,28 316,45 31,40 1,00 O Flame at flame holder 

48 10,28 322,14 31,95 0,99 O Flame at flame holder 

49 10,28 327,84 32,50 0,97 O Flame at flame holder 

50 10,28 333,53 33,04 0,95 O Flame at flame holder 

51 10,28 339,23 33,59 0,94 O Flame at flame holder 

52 10,28 344,93 34,14 0,92 O Flame at flame holder 

53 10,28 350,62 34,69 0,91 O Flame at flame holder 

54 10,28 356,32 35,23 0,89 O Flame at flame holder 

55 10,28 362,01 35,78 0,88 □ Flame in combustor 
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56 10,28 367,71 36,33 0,86 □ Flame in combustor 

57 10,28 373,41 36,88 0,85 □ Flame in combustor 

58 10,28 379,10 37,42 0,84 □ Flame in combustor 

59 10,28 384,80 37,97 0,83 □ Flame in combustor 

60 10,28 390,49 38,52 0,81 □ Flame in combustor 

61 10,28 396,19 39,07 0,80 □ Flame in combustor 

62 10,28 401,89 39,61 0,79 □ Flame in combustor 

63 10,28 407,58 40,16 0,78 ∆ Flame at combustor rim 

64 10,28 413,28 40,71 0,77 ∆ Flame at combustor rim 

65 10,28 418,97 41,26 0,76 ∆ Flame at combustor rim 

66 10,28 424,67 41,80 0,75 ∆ Flame at combustor rim 

67 10,28 430,37 42,35 0,74 ∆ Flame at combustor rim 

68 10,28 436,06 42,90 0,73 ∆ Flame at combustor rim 

69 10,28 441,76 43,45 0,72 ∆ Flame at combustor rim 

70 10,28 447,45 43,99 0,71 No ignition 

 

Table B.36 Data penelitian combustor D1/D2= 0,9mm (Qfuel 10,81 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 10,81 54,43 6,27 6,14 ∆ Flame at combustor rim 

2 10,81 60,13 6,82 5,56 ∆ Flame at combustor rim 

3 10,81 65,82 7,37 5,08 ∆ Flame at combustor rim 

4 10,81 71,52 7,91 4,68 ∆ Flame at combustor rim 

5 10,81 77,21 8,46 4,33 ∆ Flame at combustor rim 

6 10,81 82,91 9,01 4,03 ∆ Flame at combustor rim 

7 10,81 88,61 9,56 3,77 ∆ Flame at combustor rim 

8 10,81 94,30 10,10 3,55 ∆ Flame at combustor rim 

9 10,81 100,00 10,65 3,34 ∆ Flame at combustor rim 

10 10,81 105,69 11,20 3,16 ∆ Flame at combustor rim 

11 10,81 111,39 11,74 3,00 ∆ Flame at combustor rim 
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12 10,81 117,09 12,29 2,86 ∆ Flame at combustor rim 

13 10,81 122,78 12,84 2,72 ∆ Flame at combustor rim 

14 10,81 128,48 13,39 2,60 ∆ Flame at combustor rim 

15 10,81 134,17 13,93 2,49 ∆ Flame at combustor rim 

16 10,81 139,87 14,48 2,39 ∆ Flame at combustor rim 

17 10,81 145,57 15,03 2,30 ∆ Flame at combustor rim 

18 10,81 151,26 15,58 2,21 ∆ Flame at combustor rim 

19 10,81 156,96 16,12 2,13 ∆ Flame at combustor rim 

20 10,81 162,65 16,67 2,06 ∆ Flame at combustor rim 

21 10,81 168,35 17,22 1,99 ∆ Flame at combustor rim 

22 10,81 174,05 17,77 1,92 ∆ Flame at combustor rim 

23 10,81 179,74 18,31 1,86 ∆ Flame at combustor rim 

24 10,81 185,44 18,86 1,80 ∆ Flame at combustor rim 

25 10,81 191,13 19,41 1,75 ∆ Flame at combustor rim 

26 10,81 196,83 19,96 1,70 ∆ Flame at combustor rim 

27 10,81 202,53 20,50 1,65 ∆ Flame at combustor rim 

28 10,81 208,22 21,05 1,61 ∆ Flame at combustor rim 

29 10,81 213,92 21,60 1,56 ∆ Flame at combustor rim 

30 10,81 219,61 22,15 1,52 ∆ Flame at combustor rim 

31 10,81 225,31 22,69 1,48 ∆ Flame at combustor rim 

32 10,81 231,01 23,24 1,45 ∆ Flame at combustor rim 

33 10,81 236,70 23,79 1,41 ∆ Flame at combustor rim 

34 10,81 242,40 24,34 1,38 ∆ Flame at combustor rim 

35 10,81 248,09 24,88 1,35 ∆ Flame at combustor rim 

36 10,81 253,79 25,43 1,32 ∆ Flame at combustor rim 

37 10,81 259,49 25,98 1,29 ∆ Flame at combustor rim 

38 10,81 265,18 26,53 1,26 ∆ Flame at combustor rim 

39 10,81 270,88 27,07 1,23 ∆ Flame at combustor rim 

40 10,81 276,57 27,62 1,21 ∆ Flame at combustor rim 

41 10,81 282,27 28,17 1,18 ∆ Flame at combustor rim 
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42 10,81 287,97 28,72 1,16 ∆ Flame at combustor rim 

43 10,81 293,66 29,26 1,14 □ Flame in combustor 

44 10,81 299,36 29,81 1,12 □ Flame in combustor 

45 10,81 305,05 30,36 1,10 □ Flame in combustor 

46 10,81 310,75 30,91 1,08 □ Flame in combustor 

47 10,81 316,45 31,45 1,06 O Flame at flame holder 

48 10,81 322,14 32,00 1,04 O Flame at flame holder 

49 10,81 327,84 32,55 1,02 O Flame at flame holder 

50 10,81 333,53 33,10 1,00 O Flame at flame holder 

51 10,81 339,23 33,64 0,99 O Flame at flame holder 

52 10,81 344,93 34,19 0,97 O Flame at flame holder 

53 10,81 350,62 34,74 0,95 O Flame at flame holder 

54 10,81 356,32 35,29 0,94 O Flame at flame holder 

55 10,81 362,01 35,83 0,92 O Flame at flame holder 

56 10,81 367,71 36,38 0,91 O Flame at flame holder 

57 10,81 373,41 36,93 0,90 □ Flame in combustor 

58 10,81 379,10 37,48 0,88 □ Flame in combustor 

59 10,81 384,80 38,02 0,87 □ Flame in combustor 

60 10,81 390,49 38,57 0,86 □ Flame in combustor 

61 10,81 396,19 39,12 0,84 □ Flame in combustor 

62 10,81 401,89 39,67 0,83 □ Flame in combustor 

63 10,81 407,58 40,21 0,82 □ Flame in combustor 

64 10,81 413,28 40,76 0,81 □ Flame in combustor 

65 10,81 418,97 41,31 0,80 □ Flame in combustor 

66 10,81 424,67 41,86 0,79 ∆ Flame at combustor rim 

67 10,81 430,37 42,40 0,78 ∆ Flame at combustor rim 

68 10,81 436,06 42,95 0,77 ∆ Flame at combustor rim 

69 10,81 441,76 43,50 0,76 ∆ Flame at combustor rim 

70 10,81 447,45 44,05 0,75 ∆ Flame at combustor rim 

71 10,81 453,15 44,59 0,74 ∆ Flame at combustor rim 
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72 10,81 458,85 45,14 0,73 ∆ Flame at combustor rim 

73 10,81 464,54 45,69 0,72 ∆ Flame at combustor rim 

74 10,81 470,24 46,24 0,71 No ignition 

 

Table B.37 Data penelitian combustor D1/D2= 0,9mm (Qfuel 11,34 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 11,34 54,43 6,32 6,45 ∆ Flame at combustor rim 

2 11,34 60,13 6,87 5,84 ∆ Flame at combustor rim 

3 11,34 65,82 7,42 5,33 ∆ Flame at combustor rim 

4 11,34 71,52 7,96 4,91 ∆ Flame at combustor rim 

5 11,34 77,21 8,51 4,54 ∆ Flame at combustor rim 

6 11,34 82,91 9,06 4,23 ∆ Flame at combustor rim 

7 11,34 88,61 9,61 3,96 ∆ Flame at combustor rim 

8 11,34 94,30 10,15 3,72 ∆ Flame at combustor rim 

9 11,34 100,00 10,70 3,51 ∆ Flame at combustor rim 

10 11,34 105,69 11,25 3,32 ∆ Flame at combustor rim 

11 11,34 111,39 11,80 3,15 ∆ Flame at combustor rim 

12 11,34 117,09 12,34 3,00 ∆ Flame at combustor rim 

13 11,34 122,78 12,89 2,86 ∆ Flame at combustor rim 

14 11,34 128,48 13,44 2,73 ∆ Flame at combustor rim 

15 11,34 134,17 13,99 2,62 ∆ Flame at combustor rim 

16 11,34 139,87 14,53 2,51 ∆ Flame at combustor rim 

17 11,34 145,57 15,08 2,41 ∆ Flame at combustor rim 

18 11,34 151,26 15,63 2,32 ∆ Flame at combustor rim 

19 11,34 156,96 16,18 2,24 ∆ Flame at combustor rim 

20 11,34 162,65 16,72 2,16 ∆ Flame at combustor rim 

21 11,34 168,35 17,27 2,08 ∆ Flame at combustor rim 

22 11,34 174,05 17,82 2,02 ∆ Flame at combustor rim 

23 11,34 179,74 18,37 1,95 ∆ Flame at combustor rim 
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24 11,34 185,44 18,91 1,89 ∆ Flame at combustor rim 

25 11,34 191,13 19,46 1,84 ∆ Flame at combustor rim 

26 11,34 196,83 20,01 1,78 ∆ Flame at combustor rim 

27 11,34 202,53 20,56 1,73 ∆ Flame at combustor rim 

28 11,34 208,22 21,10 1,69 ∆ Flame at combustor rim 

29 11,34 213,92 21,65 1,64 ∆ Flame at combustor rim 

30 11,34 219,61 22,20 1,60 ∆ Flame at combustor rim 

31 11,34 225,31 22,75 1,56 ∆ Flame at combustor rim 

32 11,34 231,01 23,29 1,52 ∆ Flame at combustor rim 

33 11,34 236,70 23,84 1,48 ∆ Flame at combustor rim 

34 11,34 242,40 24,39 1,45 ∆ Flame at combustor rim 

35 11,34 248,09 24,94 1,41 ∆ Flame at combustor rim 

36 11,34 253,79 25,48 1,38 ∆ Flame at combustor rim 

37 11,34 259,49 26,03 1,35 ∆ Flame at combustor rim 

38 11,34 265,18 26,58 1,32 ∆ Flame at combustor rim 

39 11,34 270,88 27,12 1,30 ∆ Flame at combustor rim 

40 11,34 276,57 27,67 1,27 ∆ Flame at combustor rim 

41 11,34 282,27 28,22 1,24 ∆ Flame at combustor rim 

42 11,34 287,97 28,77 1,22 ∆ Flame at combustor rim 

43 11,34 293,66 29,31 1,19 ∆ Flame at combustor rim 

44 11,34 299,36 29,86 1,17 ∆ Flame at combustor rim 

45 11,34 305,05 30,41 1,15 ∆ Flame at combustor rim 

46 11,34 310,75 30,96 1,13 □ Flame in combustor 

47 11,34 316,45 31,50 1,11 □ Flame in combustor 

48 11,34 322,14 32,05 1,09 □ Flame in combustor 

49 11,34 327,84 32,60 1,07 □ Flame in combustor 

50 11,34 333,53 33,15 1,05 □ Flame in combustor 

51 11,34 339,23 33,69 1,03 □ Flame in combustor 

52 11,34 344,93 34,24 1,02 □ Flame in combustor 

53 11,34 350,62 34,79 1,00 O Flame at flame holder 
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54 11,34 356,32 35,34 0,98 O Flame at flame holder 

55 11,34 362,01 35,88 0,97 O Flame at flame holder 

56 11,34 367,71 36,43 0,95 O Flame at flame holder 

57 11,34 373,41 36,98 0,94 O Flame at flame holder 

58 11,34 379,10 37,53 0,93 O Flame at flame holder 

59 11,34 384,80 38,07 0,91 □ Flame in combustor 

60 11,34 390,49 38,62 0,90 □ Flame in combustor 

61 11,34 396,19 39,17 0,89 □ Flame in combustor 

62 11,34 401,89 39,72 0,87 □ Flame in combustor 

63 11,34 407,58 40,26 0,86 □ Flame in combustor 

64 11,34 413,28 40,81 0,85 □ Flame in combustor 

65 11,34 418,97 41,36 0,84 □ Flame in combustor 

66 11,34 424,67 41,91 0,83 □ Flame in combustor 

67 11,34 430,37 42,45 0,82 ∆ Flame at combustor rim 

68 11,34 436,06 43,00 0,80 ∆ Flame at combustor rim 

69 11,34 441,76 43,55 0,79 ∆ Flame at combustor rim 

70 11,34 447,45 44,10 0,78 ∆ Flame at combustor rim 

71 11,34 453,15 44,64 0,77 ∆ Flame at combustor rim 

72 11,34 458,85 45,19 0,76 ∆ Flame at combustor rim 

73 11,34 464,54 45,74 0,76 ∆ Flame at combustor rim 

74 11,34 470,24 46,29 0,75 ∆ Flame at combustor rim 

75 11,34 475,93 46,83 0,74 ∆ Flame at combustor rim 

76 11,34 481,63 47,38 0,73 ∆ Flame at combustor rim 

77 11,34 487,33 47,93 0,72 No ignition 

 

Table B.38 Data penelitian combustor D1/D2= 0,9mm (Qfuel 11,87 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 11,87 54,43 6,37 6,75 ∆ Flame at combustor rim 

2 11,87 60,13 6,92 6,11 ∆ Flame at combustor rim 
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3 11,87 65,82 7,47 5,58 ∆ Flame at combustor rim 

4 11,87 71,52 8,01 5,14 ∆ Flame at combustor rim 

5 11,87 77,21 8,56 4,76 ∆ Flame at combustor rim 

6 11,87 82,91 9,11 4,43 ∆ Flame at combustor rim 

7 11,87 88,61 9,66 4,15 ∆ Flame at combustor rim 

8 11,87 94,30 10,20 3,90 ∆ Flame at combustor rim 

9 11,87 100,00 10,75 3,67 ∆ Flame at combustor rim 

10 11,87 105,69 11,30 3,48 ∆ Flame at combustor rim 

11 11,87 111,39 11,85 3,30 ∆ Flame at combustor rim 

12 11,87 117,09 12,39 3,14 ∆ Flame at combustor rim 

13 11,87 122,78 12,94 2,99 ∆ Flame at combustor rim 

14 11,87 128,48 13,49 2,86 ∆ Flame at combustor rim 

15 11,87 134,17 14,04 2,74 ∆ Flame at combustor rim 

16 11,87 139,87 14,58 2,63 ∆ Flame at combustor rim 

17 11,87 145,57 15,13 2,52 ∆ Flame at combustor rim 

18 11,87 151,26 15,68 2,43 ∆ Flame at combustor rim 

19 11,87 156,96 16,23 2,34 ∆ Flame at combustor rim 

20 11,87 162,65 16,77 2,26 ∆ Flame at combustor rim 

21 11,87 168,35 17,32 2,18 ∆ Flame at combustor rim 

22 11,87 174,05 17,87 2,11 ∆ Flame at combustor rim 

23 11,87 179,74 18,42 2,04 ∆ Flame at combustor rim 

24 11,87 185,44 18,96 1,98 ∆ Flame at combustor rim 

25 11,87 191,13 19,51 1,92 ∆ Flame at combustor rim 

26 11,87 196,83 20,06 1,87 ∆ Flame at combustor rim 

27 11,87 202,53 20,61 1,81 ∆ Flame at combustor rim 

28 11,87 208,22 21,15 1,76 ∆ Flame at combustor rim 

29 11,87 213,92 21,70 1,72 ∆ Flame at combustor rim 

30 11,87 219,61 22,25 1,67 ∆ Flame at combustor rim 

31 11,87 225,31 22,80 1,63 ∆ Flame at combustor rim 

32 11,87 231,01 23,34 1,59 ∆ Flame at combustor rim 



118 
 

 
 

33 11,87 236,70 23,89 1,55 ∆ Flame at combustor rim 

34 11,87 242,40 24,44 1,52 ∆ Flame at combustor rim 

35 11,87 248,09 24,99 1,48 ∆ Flame at combustor rim 

36 11,87 253,79 25,53 1,45 ∆ Flame at combustor rim 

37 11,87 259,49 26,08 1,42 ∆ Flame at combustor rim 

38 11,87 265,18 26,63 1,39 ∆ Flame at combustor rim 

39 11,87 270,88 27,18 1,36 ∆ Flame at combustor rim 

40 11,87 276,57 27,72 1,33 ∆ Flame at combustor rim 

41 11,87 282,27 28,27 1,30 □ Flame in combustor 

42 11,87 287,97 28,82 1,28 □ Flame in combustor 

43 11,87 293,66 29,37 1,25 □ Flame in combustor 

44 11,87 299,36 29,91 1,23 □ Flame in combustor 

45 11,87 305,05 30,46 1,20 □ Flame in combustor 

46 11,87 310,75 31,01 1,18 O Flame at flame holder 

47 11,87 316,45 31,56 1,16 O Flame at flame holder 

48 11,87 322,14 32,10 1,14 O Flame at flame holder 

49 11,87 327,84 32,65 1,12 O Flame at flame holder 

50 11,87 333,53 33,20 1,10 O Flame at flame holder 

51 11,87 339,23 33,75 1,08 O Flame at flame holder 

52 11,87 344,93 34,29 1,06 O Flame at flame holder 

53 11,87 350,62 34,84 1,05 O Flame at flame holder 

54 11,87 356,32 35,39 1,03 O Flame at flame holder 

55 11,87 362,01 35,94 1,01 O Flame at flame holder 

56 11,87 367,71 36,48 1,00 □ Flame in combustor 

57 11,87 373,41 37,03 0,98 □ Flame in combustor 

58 11,87 379,10 37,58 0,97 □ Flame in combustor 

59 11,87 384,80 38,13 0,95 □ Flame in combustor 

60 11,87 390,49 38,67 0,94 □ Flame in combustor 

61 11,87 396,19 39,22 0,93 □ Flame in combustor 

62 11,87 401,89 39,77 0,91 □ Flame in combustor 



119 
 

 
 

63 11,87 407,58 40,32 0,90 ∆ Flame at combustor rim 

64 11,87 413,28 40,86 0,89 ∆ Flame at combustor rim 

65 11,87 418,97 41,41 0,88 ∆ Flame at combustor rim 

66 11,87 424,67 41,96 0,86 ∆ Flame at combustor rim 

67 11,87 430,37 42,51 0,85 ∆ Flame at combustor rim 

68 11,87 436,06 43,05 0,84 ∆ Flame at combustor rim 

69 11,87 441,76 43,60 0,83 ∆ Flame at combustor rim 

70 11,87 447,45 44,15 0,82 ∆ Flame at combustor rim 

71 11,87 453,15 44,69 0,81 ∆ Flame at combustor rim 

72 11,87 458,85 45,24 0,80 ∆ Flame at combustor rim 

73 11,87 464,54 45,79 0,79 ∆ Flame at combustor rim 

74 11,87 470,24 46,34 0,78 ∆ Flame at combustor rim 

75 11,87 475,93 46,88 0,77 ∆ Flame at combustor rim 

76 11,87 481,63 47,43 0,76 ∆ Flame at combustor rim 

77 11,87 487,33 47,98 0,75 ∆ Flame at combustor rim 

78 11,87 493,02 48,53 0,75 ∆ Flame at combustor rim 

79 11,87 498,72 49,07 0,74 ∆ Flame at combustor rim 

80 11,87 504,41 49,62 0,73 No ignition 

 

Table B.39 Data penelitian combustor D1/D2= 0,9mm (Qfuel 12,40 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 12,40 54,43 6,42 7,05 ∆ Flame at combustor rim 

2 12,40 60,13 6,97 6,38 ∆ Flame at combustor rim 

3 12,40 65,82 7,52 5,83 ∆ Flame at combustor rim 

4 12,40 71,52 8,07 5,37 ∆ Flame at combustor rim 

5 12,40 77,21 8,61 4,97 ∆ Flame at combustor rim 

6 12,40 82,91 9,16 4,63 ∆ Flame at combustor rim 

7 12,40 88,61 9,71 4,33 ∆ Flame at combustor rim 

8 12,40 94,30 10,26 4,07 ∆ Flame at combustor rim 
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9 12,40 100,00 10,80 3,84 ∆ Flame at combustor rim 

10 12,40 105,69 11,35 3,63 ∆ Flame at combustor rim 

11 12,40 111,39 11,90 3,45 ∆ Flame at combustor rim 

12 12,40 117,09 12,45 3,28 ∆ Flame at combustor rim 

13 12,40 122,78 12,99 3,13 ∆ Flame at combustor rim 

14 12,40 128,48 13,54 2,99 ∆ Flame at combustor rim 

15 12,40 134,17 14,09 2,86 ∆ Flame at combustor rim 

16 12,40 139,87 14,64 2,74 ∆ Flame at combustor rim 

17 12,40 145,57 15,18 2,64 ∆ Flame at combustor rim 

18 12,40 151,26 15,73 2,54 ∆ Flame at combustor rim 

19 12,40 156,96 16,28 2,45 ∆ Flame at combustor rim 

20 12,40 162,65 16,83 2,36 ∆ Flame at combustor rim 

21 12,40 168,35 17,37 2,28 ∆ Flame at combustor rim 

22 12,40 174,05 17,92 2,21 ∆ Flame at combustor rim 

23 12,40 179,74 18,47 2,14 ∆ Flame at combustor rim 

24 12,40 185,44 19,02 2,07 ∆ Flame at combustor rim 

25 12,40 191,13 19,56 2,01 ∆ Flame at combustor rim 

26 12,40 196,83 20,11 1,95 ∆ Flame at combustor rim 

27 12,40 202,53 20,66 1,89 ∆ Flame at combustor rim 

28 12,40 208,22 21,21 1,84 ∆ Flame at combustor rim 

29 12,40 213,92 21,75 1,79 ∆ Flame at combustor rim 

30 12,40 219,61 22,30 1,75 ∆ Flame at combustor rim 

31 12,40 225,31 22,85 1,70 ∆ Flame at combustor rim 

32 12,40 231,01 23,40 1,66 ∆ Flame at combustor rim 

33 12,40 236,70 23,94 1,62 ∆ Flame at combustor rim 

34 12,40 242,40 24,49 1,58 ∆ Flame at combustor rim 

35 12,40 248,09 25,04 1,55 ∆ Flame at combustor rim 

36 12,40 253,79 25,58 1,51 ∆ Flame at combustor rim 

37 12,40 259,49 26,13 1,48 ∆ Flame at combustor rim 

38 12,40 265,18 26,68 1,45 ∆ Flame at combustor rim 
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39 12,40 270,88 27,23 1,42 ∆ Flame at combustor rim 

40 12,40 276,57 27,77 1,39 ∆ Flame at combustor rim 

41 12,40 282,27 28,32 1,36 ∆ Flame at combustor rim 

42 12,40 287,97 28,87 1,33 ∆ Flame at combustor rim 

43 12,40 293,66 29,42 1,31 ∆ Flame at combustor rim 

44 12,40 299,36 29,96 1,28 ∆ Flame at combustor rim 

45 12,40 305,05 30,51 1,26 ∆ Flame at combustor rim 

46 12,40 310,75 31,06 1,24 ∆ Flame at combustor rim 

47 12,40 316,45 31,61 1,21 ∆ Flame at combustor rim 

48 12,40 322,14 32,15 1,19 ∆ Flame at combustor rim 

49 12,40 327,84 32,70 1,17 □ Flame in combustor 

50 12,40 333,53 33,25 1,15 □ Flame in combustor 

51 12,40 339,23 33,80 1,13 □ Flame in combustor 

52 12,40 344,93 34,34 1,11 □ Flame in combustor 

53 12,40 350,62 34,89 1,09 O Flame at flame holder 

54 12,40 356,32 35,44 1,08 O Flame at flame holder 

55 12,40 362,01 35,99 1,06 O Flame at flame holder 

56 12,40 367,71 36,53 1,04 O Flame at flame holder 

57 12,40 373,41 37,08 1,03 O Flame at flame holder 

58 12,40 379,10 37,63 1,01 □ Flame in combustor 

59 12,40 384,80 38,18 1,00 □ Flame in combustor 

60 12,40 390,49 38,72 0,98 □ Flame in combustor 

61 12,40 396,19 39,27 0,97 □ Flame in combustor 

62 12,40 401,89 39,82 0,95 □ Flame in combustor 

63 12,40 407,58 40,37 0,94 □ Flame in combustor 

64 12,40 413,28 40,91 0,93 □ Flame in combustor 

65 12,40 418,97 41,46 0,92 □ Flame in combustor 

66 12,40 424,67 42,01 0,90 □ Flame in combustor 

67 12,40 430,37 42,56 0,89 □ Flame in combustor 

68 12,40 436,06 43,10 0,88 ∆ Flame at combustor rim 
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69 12,40 441,76 43,65 0,87 ∆ Flame at combustor rim 

70 12,40 447,45 44,20 0,86 ∆ Flame at combustor rim 

71 12,40 453,15 44,75 0,85 ∆ Flame at combustor rim 

72 12,40 458,85 45,29 0,84 ∆ Flame at combustor rim 

73 12,40 464,54 45,84 0,83 ∆ Flame at combustor rim 

74 12,40 470,24 46,39 0,82 ∆ Flame at combustor rim 

75 12,40 475,93 46,94 0,81 ∆ Flame at combustor rim 

76 12,40 481,63 47,48 0,80 ∆ Flame at combustor rim 

77 12,40 487,33 48,03 0,79 ∆ Flame at combustor rim 

78 12,40 493,02 48,58 0,78 ∆ Flame at combustor rim 

79 12,40 498,72 49,13 0,77 ∆ Flame at combustor rim 

80 12,40 504,41 49,67 0,76 ∆ Flame at combustor rim 

81 12,40 510,11 50,22 0,75 ∆ Flame at combustor rim 

82 12,40 515,81 50,77 0,74 No ignition 

 

Table B.40 Data penelitian combustor D1/D2= 0,9mm (Qfuel 12,40 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 12,94 54,43 6,47 7,35 ∆ Flame at combustor rim 

2 12,94 60,13 7,02 6,66 ∆ Flame at combustor rim 

3 12,94 65,82 7,57 6,08 ∆ Flame at combustor rim 

4 12,94 71,52 8,12 5,60 ∆ Flame at combustor rim 

5 12,94 77,21 8,66 5,18 ∆ Flame at combustor rim 

6 12,94 82,91 9,21 4,83 ∆ Flame at combustor rim 

7 12,94 88,61 9,76 4,52 ∆ Flame at combustor rim 

8 12,94 94,30 10,31 4,24 ∆ Flame at combustor rim 

9 12,94 100,00 10,85 4,00 ∆ Flame at combustor rim 

10 12,94 105,69 11,40 3,79 ∆ Flame at combustor rim 

11 12,94 111,39 11,95 3,59 ∆ Flame at combustor rim 

12 12,94 117,09 12,50 3,42 ∆ Flame at combustor rim 
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13 12,94 122,78 13,04 3,26 ∆ Flame at combustor rim 

14 12,94 128,48 13,59 3,12 ∆ Flame at combustor rim 

15 12,94 134,17 14,14 2,98 ∆ Flame at combustor rim 

16 12,94 139,87 14,69 2,86 ∆ Flame at combustor rim 

17 12,94 145,57 15,23 2,75 ∆ Flame at combustor rim 

18 12,94 151,26 15,78 2,65 ∆ Flame at combustor rim 

19 12,94 156,96 16,33 2,55 ∆ Flame at combustor rim 

20 12,94 162,65 16,88 2,46 ∆ Flame at combustor rim 

21 12,94 168,35 17,42 2,38 ∆ Flame at combustor rim 

22 12,94 174,05 17,97 2,30 ∆ Flame at combustor rim 

23 12,94 179,74 18,52 2,23 ∆ Flame at combustor rim 

24 12,94 185,44 19,07 2,16 ∆ Flame at combustor rim 

25 12,94 191,13 19,61 2,09 ∆ Flame at combustor rim 

26 12,94 196,83 20,16 2,03 ∆ Flame at combustor rim 

27 12,94 202,53 20,71 1,98 ∆ Flame at combustor rim 

28 12,94 208,22 21,26 1,92 ∆ Flame at combustor rim 

29 12,94 213,92 21,80 1,87 ∆ Flame at combustor rim 

30 12,94 219,61 22,35 1,82 ∆ Flame at combustor rim 

31 12,94 225,31 22,90 1,78 ∆ Flame at combustor rim 

32 12,94 231,01 23,45 1,73 ∆ Flame at combustor rim 

33 12,94 236,70 23,99 1,69 ∆ Flame at combustor rim 

34 12,94 242,40 24,54 1,65 ∆ Flame at combustor rim 

35 12,94 248,09 25,09 1,61 ∆ Flame at combustor rim 

36 12,94 253,79 25,64 1,58 ∆ Flame at combustor rim 

37 12,94 259,49 26,18 1,54 ∆ Flame at combustor rim 

38 12,94 265,18 26,73 1,51 ∆ Flame at combustor rim 

39 12,94 270,88 27,28 1,48 ∆ Flame at combustor rim 

40 12,94 276,57 27,83 1,45 ∆ Flame at combustor rim 

41 12,94 282,27 28,37 1,42 ∆ Flame at combustor rim 

42 12,94 287,97 28,92 1,39 ∆ Flame at combustor rim 
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43 12,94 293,66 29,47 1,36 ∆ Flame at combustor rim 

44 12,94 299,36 30,02 1,34 ∆ Flame at combustor rim 

45 12,94 305,05 30,56 1,31 ∆ Flame at combustor rim 

46 12,94 310,75 31,11 1,29 ∆ Flame at combustor rim 

47 12,94 316,45 31,66 1,26 ∆ Flame at combustor rim 

48 12,94 322,14 32,21 1,24 ∆ Flame at combustor rim 

49 12,94 327,84 32,75 1,22 ∆ Flame at combustor rim 

50 12,94 333,53 33,30 1,20 ∆ Flame at combustor rim 

51 12,94 339,23 33,85 1,18 ∆ Flame at combustor rim 

52 12,94 344,93 34,40 1,16 ∆ Flame at combustor rim 

53 12,94 350,62 34,94 1,14 ∆ Flame at combustor rim 

54 12,94 356,32 35,49 1,12 ∆ Flame at combustor rim 

55 12,94 362,01 36,04 1,11 □ Flame in combustor 

56 12,94 367,71 36,59 1,09 □ Flame in combustor 

57 12,94 373,41 37,13 1,07 □ Flame in combustor 

58 12,94 379,10 37,68 1,06 □ Flame in combustor 

59 12,94 384,80 38,23 1,04 □ Flame in combustor 

60 12,94 390,49 38,78 1,02 □ Flame in combustor 

61 12,94 396,19 39,32 1,01 □ Flame in combustor 

62 12,94 401,89 39,87 1,00 □ Flame in combustor 

63 12,94 407,58 40,42 0,98 □ Flame in combustor 

64 12,94 413,28 40,96 0,97 □ Flame in combustor 

65 12,94 418,97 41,51 0,96 □ Flame in combustor 

66 12,94 424,67 42,06 0,94 □ Flame in combustor 

67 12,94 430,37 42,61 0,93 □ Flame in combustor 

68 12,94 436,06 43,15 0,92 □ Flame in combustor 

69 12,94 441,76 43,70 0,91 ∆ Flame at combustor rim 

70 12,94 447,45 44,25 0,89 ∆ Flame at combustor rim 

71 12,94 453,15 44,80 0,88 ∆ Flame at combustor rim 

72 12,94 458,85 45,34 0,87 ∆ Flame at combustor rim 
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73 12,94 464,54 45,89 0,86 ∆ Flame at combustor rim 

74 12,94 470,24 46,44 0,85 ∆ Flame at combustor rim 

75 12,94 475,93 46,99 0,84 ∆ Flame at combustor rim 

76 12,94 481,63 47,53 0,83 ∆ Flame at combustor rim 

77 12,94 487,33 48,08 0,82 ∆ Flame at combustor rim 

78 12,94 493,02 48,63 0,81 ∆ Flame at combustor rim 

79 12,94 498,72 49,18 0,80 ∆ Flame at combustor rim 

80 12,94 504,41 49,72 0,79 ∆ Flame at combustor rim 

81 12,94 510,11 50,27 0,78 ∆ Flame at combustor rim 

82 12,94 515,81 50,82 0,78 ∆ Flame at combustor rim 

83 12,94 521,50 51,37 0,77 ∆ Flame at combustor rim 

84 12,94 527,20 51,91 0,76 ∆ Flame at combustor rim 

85 12,94 532,89 52,46 0,75 No ignition 

 

Table B.40 Data penelitian combustor D1/D2= 0,9mm (Qfuel 12,40 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 12,94 54,43 6,47 7,35 ∆ Flame at combustor rim 

2 12,94 60,13 7,02 6,66 ∆ Flame at combustor rim 

3 12,94 65,82 7,57 6,08 ∆ Flame at combustor rim 

4 12,94 71,52 8,12 5,60 ∆ Flame at combustor rim 

5 12,94 77,21 8,66 5,18 ∆ Flame at combustor rim 

6 12,94 82,91 9,21 4,83 ∆ Flame at combustor rim 

7 12,94 88,61 9,76 4,52 ∆ Flame at combustor rim 

8 12,94 94,30 10,31 4,24 ∆ Flame at combustor rim 

9 12,94 100,00 10,85 4,00 ∆ Flame at combustor rim 

10 12,94 105,69 11,40 3,79 ∆ Flame at combustor rim 

11 12,94 111,39 11,95 3,59 ∆ Flame at combustor rim 

12 12,94 117,09 12,50 3,42 ∆ Flame at combustor rim 

13 12,94 122,78 13,04 3,26 ∆ Flame at combustor rim 
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14 12,94 128,48 13,59 3,12 ∆ Flame at combustor rim 

15 12,94 134,17 14,14 2,98 ∆ Flame at combustor rim 

16 12,94 139,87 14,69 2,86 ∆ Flame at combustor rim 

17 12,94 145,57 15,23 2,75 ∆ Flame at combustor rim 

18 12,94 151,26 15,78 2,65 ∆ Flame at combustor rim 

19 12,94 156,96 16,33 2,55 ∆ Flame at combustor rim 

20 12,94 162,65 16,88 2,46 ∆ Flame at combustor rim 

21 12,94 168,35 17,42 2,38 ∆ Flame at combustor rim 

22 12,94 174,05 17,97 2,30 ∆ Flame at combustor rim 

23 12,94 179,74 18,52 2,23 ∆ Flame at combustor rim 

24 12,94 185,44 19,07 2,16 ∆ Flame at combustor rim 

25 12,94 191,13 19,61 2,09 ∆ Flame at combustor rim 

26 12,94 196,83 20,16 2,03 ∆ Flame at combustor rim 

27 12,94 202,53 20,71 1,98 ∆ Flame at combustor rim 

28 12,94 208,22 21,26 1,92 ∆ Flame at combustor rim 

29 12,94 213,92 21,80 1,87 ∆ Flame at combustor rim 

30 12,94 219,61 22,35 1,82 ∆ Flame at combustor rim 

31 12,94 225,31 22,90 1,78 ∆ Flame at combustor rim 

32 12,94 231,01 23,45 1,73 ∆ Flame at combustor rim 

33 12,94 236,70 23,99 1,69 ∆ Flame at combustor rim 

34 12,94 242,40 24,54 1,65 ∆ Flame at combustor rim 

35 12,94 248,09 25,09 1,61 ∆ Flame at combustor rim 

36 12,94 253,79 25,64 1,58 ∆ Flame at combustor rim 

37 12,94 259,49 26,18 1,54 ∆ Flame at combustor rim 

38 12,94 265,18 26,73 1,51 ∆ Flame at combustor rim 

39 12,94 270,88 27,28 1,48 ∆ Flame at combustor rim 

40 12,94 276,57 27,83 1,45 ∆ Flame at combustor rim 

41 12,94 282,27 28,37 1,42 ∆ Flame at combustor rim 

42 12,94 287,97 28,92 1,39 ∆ Flame at combustor rim 

43 12,94 293,66 29,47 1,36 ∆ Flame at combustor rim 
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44 12,94 299,36 30,02 1,34 ∆ Flame at combustor rim 

45 12,94 305,05 30,56 1,31 ∆ Flame at combustor rim 

46 12,94 310,75 31,11 1,29 ∆ Flame at combustor rim 

47 12,94 316,45 31,66 1,26 ∆ Flame at combustor rim 

48 12,94 322,14 32,21 1,24 ∆ Flame at combustor rim 

49 12,94 327,84 32,75 1,22 ∆ Flame at combustor rim 

50 12,94 333,53 33,30 1,20 ∆ Flame at combustor rim 

51 12,94 339,23 33,85 1,18 ∆ Flame at combustor rim 

52 12,94 344,93 34,40 1,16 ∆ Flame at combustor rim 

53 12,94 350,62 34,94 1,14 ∆ Flame at combustor rim 

54 12,94 356,32 35,49 1,12 ∆ Flame at combustor rim 

55 12,94 362,01 36,04 1,11 □ Flame in combustor 

56 12,94 367,71 36,59 1,09 □ Flame in combustor 

57 12,94 373,41 37,13 1,07 □ Flame in combustor 

58 12,94 379,10 37,68 1,06 □ Flame in combustor 

59 12,94 384,80 38,23 1,04 □ Flame in combustor 

60 12,94 390,49 38,78 1,02 □ Flame in combustor 

61 12,94 396,19 39,32 1,01 □ Flame in combustor 

62 12,94 401,89 39,87 1,00 □ Flame in combustor 

63 12,94 407,58 40,42 0,98 □ Flame in combustor 

64 12,94 413,28 40,96 0,97 □ Flame in combustor 

65 12,94 418,97 41,51 0,96 □ Flame in combustor 

66 12,94 424,67 42,06 0,94 □ Flame in combustor 

67 12,94 430,37 42,61 0,93 □ Flame in combustor 

68 12,94 436,06 43,15 0,92 □ Flame in combustor 

69 12,94 441,76 43,70 0,91 ∆ Flame at combustor rim 

70 12,94 447,45 44,25 0,89 ∆ Flame at combustor rim 

71 12,94 453,15 44,80 0,88 ∆ Flame at combustor rim 

72 12,94 458,85 45,34 0,87 ∆ Flame at combustor rim 

73 12,94 464,54 45,89 0,86 ∆ Flame at combustor rim 
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74 12,94 470,24 46,44 0,85 ∆ Flame at combustor rim 

75 12,94 475,93 46,99 0,84 ∆ Flame at combustor rim 

76 12,94 481,63 47,53 0,83 ∆ Flame at combustor rim 

77 12,94 487,33 48,08 0,82 ∆ Flame at combustor rim 

78 12,94 493,02 48,63 0,81 ∆ Flame at combustor rim 

79 12,94 498,72 49,18 0,80 ∆ Flame at combustor rim 

80 12,94 504,41 49,72 0,79 ∆ Flame at combustor rim 

81 12,94 510,11 50,27 0,78 ∆ Flame at combustor rim 

82 12,94 515,81 50,82 0,78 ∆ Flame at combustor rim 

83 12,94 521,50 51,37 0,77 ∆ Flame at combustor rim 

84 12,94 527,20 51,91 0,76 ∆ Flame at combustor rim 

85 12,94 532,89 52,46 0,75 No ignition 

 

Table B.41 Data penelitian combustor D1/D2= 0,9mm (Qfuel 13,47 ml/min)  

No 
Qfuel 

(ml/min) 

Qair 

(ml/min) 

Vreaktan 

(Cm/s) 

Ekv Rasio 

(Φ) 
Keterangan  

1 13,47 54,43 6,53 7,66 ∆ Flame at combustor rim 

2 13,47 60,13 7,07 6,93 ∆ Flame at combustor rim 

3 13,47 65,82 7,62 6,33 ∆ Flame at combustor rim 

4 13,47 71,52 8,17 5,83 ∆ Flame at combustor rim 

5 13,47 77,21 8,72 5,40 ∆ Flame at combustor rim 

6 13,47 82,91 9,26 5,03 ∆ Flame at combustor rim 

7 13,47 88,61 9,81 4,70 ∆ Flame at combustor rim 

8 13,47 94,30 10,36 4,42 ∆ Flame at combustor rim 

9 13,47 100,00 10,91 4,17 ∆ Flame at combustor rim 

10 13,47 105,69 11,45 3,94 ∆ Flame at combustor rim 

11 13,47 111,39 12,00 3,74 ∆ Flame at combustor rim 

12 13,47 117,09 12,55 3,56 ∆ Flame at combustor rim 

13 13,47 122,78 13,10 3,39 ∆ Flame at combustor rim 

14 13,47 128,48 13,64 3,24 ∆ Flame at combustor rim 
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15 13,47 134,17 14,19 3,11 ∆ Flame at combustor rim 

16 13,47 139,87 14,74 2,98 ∆ Flame at combustor rim 

17 13,47 145,57 15,29 2,86 ∆ Flame at combustor rim 

18 13,47 151,26 15,83 2,75 ∆ Flame at combustor rim 

19 13,47 156,96 16,38 2,65 ∆ Flame at combustor rim 

20 13,47 162,65 16,93 2,56 ∆ Flame at combustor rim 

21 13,47 168,35 17,48 2,48 ∆ Flame at combustor rim 

22 13,47 174,05 18,02 2,39 ∆ Flame at combustor rim 

23 13,47 179,74 18,57 2,32 ∆ Flame at combustor rim 

24 13,47 185,44 19,12 2,25 ∆ Flame at combustor rim 

25 13,47 191,13 19,67 2,18 ∆ Flame at combustor rim 

26 13,47 196,83 20,21 2,12 ∆ Flame at combustor rim 

27 13,47 202,53 20,76 2,06 ∆ Flame at combustor rim 

28 13,47 208,22 21,31 2,00 ∆ Flame at combustor rim 

29 13,47 213,92 21,85 1,95 ∆ Flame at combustor rim 

30 13,47 219,61 22,40 1,90 ∆ Flame at combustor rim 

31 13,47 225,31 22,95 1,85 ∆ Flame at combustor rim 

32 13,47 231,01 23,50 1,80 ∆ Flame at combustor rim 

33 13,47 236,70 24,04 1,76 ∆ Flame at combustor rim 

34 13,47 242,40 24,59 1,72 ∆ Flame at combustor rim 

35 13,47 248,09 25,14 1,68 ∆ Flame at combustor rim 

36 13,47 253,79 25,69 1,64 ∆ Flame at combustor rim 

37 13,47 259,49 26,23 1,61 ∆ Flame at combustor rim 

38 13,47 265,18 26,78 1,57 ∆ Flame at combustor rim 

39 13,47 270,88 27,33 1,54 ∆ Flame at combustor rim 

40 13,47 276,57 27,88 1,51 ∆ Flame at combustor rim 

41 13,47 282,27 28,42 1,48 ∆ Flame at combustor rim 

42 13,47 287,97 28,97 1,45 ∆ Flame at combustor rim 

43 13,47 293,66 29,52 1,42 ∆ Flame at combustor rim 

44 13,47 299,36 30,07 1,39 ∆ Flame at combustor rim 
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45 13,47 305,05 30,61 1,37 ∆ Flame at combustor rim 

46 13,47 310,75 31,16 1,34 ∆ Flame at combustor rim 

47 13,47 316,45 31,71 1,32 ∆ Flame at combustor rim 

48 13,47 322,14 32,26 1,29 ∆ Flame at combustor rim 

49 13,47 327,84 32,80 1,27 ∆ Flame at combustor rim 

50 13,47 333,53 33,35 1,25 ∆ Flame at combustor rim 

51 13,47 339,23 33,90 1,23 ∆ Flame at combustor rim 

52 13,47 344,93 34,45 1,21 ∆ Flame at combustor rim 

53 13,47 350,62 34,99 1,19 ∆ Flame at combustor rim 

54 13,47 356,32 35,54 1,17 ∆ Flame at combustor rim 

55 13,47 362,01 36,09 1,15 ∆ Flame at combustor rim 

56 13,47 367,71 36,64 1,13 ∆ Flame at combustor rim 

57 13,47 373,41 37,18 1,12 ∆ Flame at combustor rim 

58 13,47 379,10 37,73 1,10 ∆ Flame at combustor rim 

59 13,47 384,80 38,28 1,08 ∆ Flame at combustor rim 

60 13,47 390,49 38,83 1,07 ∆ Flame at combustor rim 

61 13,47 396,19 39,37 1,05 ∆ Flame at combustor rim 

62 13,47 401,89 39,92 1,04 ∆ Flame at combustor rim 

63 13,47 407,58 40,47 1,02 ∆ Flame at combustor rim 

64 13,47 413,28 41,02 1,01 ∆ Flame at combustor rim 

65 13,47 418,97 41,56 0,99 ∆ Flame at combustor rim 

66 13,47 424,67 42,11 0,98 ∆ Flame at combustor rim 

67 13,47 430,37 42,66 0,97 ∆ Flame at combustor rim 

68 13,47 436,06 43,21 0,96 ∆ Flame at combustor rim 

69 13,47 441,76 43,75 0,94 ∆ Flame at combustor rim 

70 13,47 447,45 44,30 0,93 ∆ Flame at combustor rim 

71 13,47 453,15 44,85 0,92 ∆ Flame at combustor rim 

72 13,47 458,85 45,40 0,91 ∆ Flame at combustor rim 

73 13,47 464,54 45,94 0,90 ∆ Flame at combustor rim 

74 13,47 470,24 46,49 0,89 ∆ Flame at combustor rim 
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75 13,47 475,93 47,04 0,88 ∆ Flame at combustor rim 

76 13,47 481,63 47,59 0,87 ∆ Flame at combustor rim 

77 13,47 487,33 48,13 0,86 ∆ Flame at combustor rim 

78 13,47 493,02 48,68 0,85 ∆ Flame at combustor rim 

79 13,47 498,72 49,23 0,84 ∆ Flame at combustor rim 

80 13,47 504,41 49,78 0,83 ∆ Flame at combustor rim 

81 13,47 510,11 50,32 0,82 ∆ Flame at combustor rim 

82 13,47 515,81 50,87 0,81 ∆ Flame at combustor rim 

83 13,47 521,50 51,42 0,80 ∆ Flame at combustor rim 

84 13,47 527,20 51,97 0,79 ∆ Flame at combustor rim 

85 13,47 532,89 52,51 0,78 ∆ Flame at combustor rim 

86 13,47 538,59 53,06 0,77 ∆ Flame at combustor rim 

87 13,47 544,29 53,61 0,77 ∆ Flame at combustor rim 

88 13,47 549,98 54,16 0,76 ∆ Flame at combustor rim 

89 13,47 555,68 54,70 0,75 ∆ Flame at combustor rim 

90 13,47 561,37 55,25 0,74 ∆ Flame at combustor rim 

91 13,47 567,07 55,80 0,73 No ignition 

 

 


