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Filter location

Over-moulded handle

Button for LED

Fixing cone

Water trap

Water trap discharge

Flue gas probe

A KIGAS Lgﬁfo)"..b" oKws Laliss LSLQ)B'““-;-“’ R 9 6)-.‘5")"‘3‘3‘ ERPRCN Y-Y de.? o

Parameters
Long-life O
2

CcO
(with H,
compensation)

NO
Low range NO

NOx

NO

SO

Built-in printer

TFT 3.5" colour screen

Keypad

Multiple connector for flue gas
probe (TcK+gas) and draft

AKIGAS 310 U1 515 olKzs :(\Y-T) JSi

ol o0s 1,1 310

)}:JL'T)'K oo calizee (slogunis 5 g (5,505l 00game (Y-Y) Jogu

Sensor

Electrochemical

Electrochemical

Electrochemical

Electrochemical

Calculated**

Electrochemical

Electrochemical

Measuring
range

From 0% to
21%
From 0 to 8000
ppm

From 0 to 5000
ppm

From 0 to 500
ppm

From O to 5155
ppm
From 0 to 1000
ppm

From 0 to 5000
ppm

Resolution

0.1% vol.

1 ppm

1 ppm

0.1 ppm

0.1 ppm or
1 ppm***

1 ppm

1 ppm

Accuracy*

+0.2% vol.

From 0 to 200 ppm: £10 ppm

From 201 to 2000 ppm: +5% of the
measured value

From 2001 to 8000 ppm: £10% of the

measured value

From 0 to 100 ppm: 5 ppm.

From 101 to 5000 ppm: £5% of the
measured value

From 0 to 40 ppm: £2 ppm
From 41 to 500 ppm: +5% of the

measured value

From 0 to 100 ppm: 5 ppm.
From 101 to 1000 ppm: 5% of the

measured value

From 0 to 100 ppm: +5 ppm.
From 101 to 5000 ppm: £5% of the

T
response
90

time
30 s

30 s

30 s

30 s

80 s

80 s



(6{0)

CH

Flue
temperature

Ambient
temperature

Ambient
temperature

gas

Dew point
temperature

DHW
temperature

Draft

Differential
pressure

Losses

Flue gas velocity

Excess air (A)

Lower efficiency
(ns)
Higher efficiency

(nt)
(condensation)

Opacity index

Calculated**

Semiconductor

K thermocouple

Internal NTC

Pt100 (1/3 DIN
external probe)

Calculated**

TcK (external
probe)

Piezoelectric

Piezoelectric

Calculated**

Calculated**

Calculated**

Calculated**

Calculated**

External
instrument

From 0 to 99%
vol
From O to
10000 ppm
From 0 to 1%

Vol
From O to

20%LEL

From -100 to
+1250°C
From -20 to
+120°C
From -50 to
+250°C

From O to
+99°Ctd

From -200 to
+1300°C
From -10 to
+10 Pa From -
1000 to +1000
Pa

From -
20 000
to +20
000 Pa

From to 100%
Fromto 99.9
m/s
From 1 to 9.99
From 0 to
100%

From O to
120%

From 0 to 9

0.1% vol

1 ppm
0.0001%
Vol
0.002

%LEL

0.1°C

0.1°C

0.1°C

0.1°C

0.1°C

0.1 Pa
1Pa

1 Pa

0.1%
0.1 m/s

0.01
0.1%

0.1%

measured value

+20% of full scale

+0.4% of the measured value or £1.1°C

+0.5°C

+0.3% of the measured value +0.25°C

+0.4% of the measured value or £1.1°C

From -100 to -10 Pa: +2 Pa

From -10 to +10

Pa: 0.5 Pa

From +10 to

+100 Pa: +2 Pa

Above: +2% of the measured value

From -20 000 to -751 Pa: £0.5% of the
measured value +4.5 Pa

From 750 to -61 Pa: £0.9% of the
measured value +1.5 Pa

From -60 to 60 Pa: +2 Pa

From 61 to 750 Pa: £0.9% of the
measured value +1.5 Pa

From 751 to 20 000 Pa: +0.5% of the

measured value +4.5 Pa
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Radiation heat flux (w/m2)
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Radiation heat flux(w/m2)
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Abstract

Nanofuel obtains from the addition of nanoparticles to liquid fuels which is a new
concept that has attracted much attention in a field of combustion systems. This
laboratory research aims to examine the effect of adding aluminum oxide and iron
nanoparticles to diesel fuel at dilute concentrations on combustion performance and
emissions of a liquid fuel burner. For this purpose, the nanoparticles are first added to
the diesel fuel at dilute concentrations (0.025% and 0.05% by weight) and then mixed.
Nanofuel is then introduced into the liquid fuel burner, and the thermal radiation and
flame temperature and emission of pollutants are measured at the output of the furnace
test. The results obtained for the nanofuel flame containing aluminum oxide
nanoparticles are different from the nanofuel flame containing iron nanoparticles. The
results obtained for aluminum oxide nanofuel are including a slight increase in thermal
radiation (10%), a decrease in flame temperature (2%), an increase in the concentration
of CO in pollutants (25%), and a decrease in the concentration of Nox (10%) in the
output. But the results for iron nanofuel show a higher increase in thermal radiation
(23%), an increase in flame temperature (5%), and a reduction in the concentration of

CO (45%) and Nox (12%) in the outlet.

Keywords: nanofuel, aluminum oxide nanoparticles, iron nanoparticles, liquid fuel

burner, thermal radiation, flame temperature, emission of pollutants
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