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ARTICLE INFORMATION ABSTRACT

Original Research Paper The particles and atoms of carbon significantly affect radiation heat transfer and combustion behavior of
Received 03 June 2017 flames. Number of carbon particles within the flame is increased by utilizing fuel with higher C/H mass
Accepted 06 August 2017 ratio or adding carbon particles into lighter liquid fuel. In this study, the effect of adding various

Available Onli 2017 ! i ' : .
vailable Online 08 September 20 concentrations of multi-walled carbon nanotubes with hydroxyl functional group into hydrocarbon

liquid fuel has been measured on temperature distribution and thermal radiation of the flame.

Em’,ﬁ’j flame Furthermore, the measured results are compared with the results of combustion behavior of liquid fuels
Nanofluid fuel with higher C/H value. A thermopile sensor and a lux meter were utilized to measure the flame thermal
C/H mass ratio radiation (visible and infrared spectrum) and luminosity (visible wavelengths). Thermography technic
[ﬂfn’m'si’tad'a“o” and IR image were applied to determine the distribution of temperature and soot within the flame. The
y results showed that adding nanoparticles into liquid fuel increased the rate of chemical reaction kinetics,
temperature and thermal radiation and decreased flame length. In addition, a rise in the value of C/H of
the liquid fuel increased temperature, flame length and thermal radiation and reduced the rate of
chemical reaction kinetics. By adding 0.01% mass fraction of nanoparticles into the base fuel with
C/H=5.47, thermal radiation increased by 3.4% the same as liquid fuel with C/H=5.52. The increase of
nanoparticle concentrations increased the rate of chemical reaction Kkinetics, maximum temperature,
thermal radiation and luminosity. In addition, the position of maximum temperature moved closer to the

burner.
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Table 1 Elemental composition of base liquid fuel

S (%) N (%) H (%) C (%) CH

0.000 0.090 15.435 84.475 5.47

" Thermopile

8 Kipp & Zonen
9 Black Body

%) ux Meter

* Dr.Meter

2 ux Meter

8 Carboxyl

¥ Hydroxyl
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Table 2 The specifications of multi-walled carbon nanotube
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Table 3 Density and viscosity of base fuel and nanofluid fuels

Jhwsil g by locsgw cojl 5 JB2 3 Jauar

0.01 o)z oy b Jlawsib &S gus 0.006 0,2 aoyo b Jlawgil & gus 0.003 )2 aoyo b Jlawsil ESgus E PRI
1.55 1.54 1.52 1.50 (MPa.s) 3
0.786 @rlicm®y J&=
1 Datalogger Lenngth {m)
2 Thermocouple a Aperture 0.13
3 Liquid fuel bumer b Aperture 027
4 Flame c Aperture 039
5 Combustion chamber d Aperture 051
-T——-
I
I
2.8m '
____________________ -
’ g
- |
|
|
: a Thermopile
I b Lux meter
4 n c Burner
d Nozzle
e Fhame
f Niltimeter

Fig. 1 Schematic of combustion chamber and measurement instruments
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Fig. 2 Nanofluid fuels samples
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Fig. 3 Extraction of desired characteristics from thermal images [24]
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