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Figure 1- Cylindrical multi-hole premixed burner|2]
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1. Cylindrical multi-hole premixed burner
2. Baffles

3. Metal fiber
4. Ceramics

5. Stainless steel Fins
6. Lift off
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1. Detailed Reduced Mechanism
2. Adabatic Flame Temperature
3. Computational Fluid dynamics
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Figure 2- Schematics of combustion experimental apparatus
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Figure 3- Cylindrical flat flame burner

s alels Jodio 59959 (g,:‘sz.w4.1:...’.’:J:a&.aﬂglfksloi(d|:w)ﬁa)y6|d|w|www—\"J&&

)b.a‘ uUaD')Lo ‘QLQJ as cewl ‘a)Y 55 u.»‘ ;\) w‘ ol o\))ji solazw! \))5.40 ‘_grfo)Lb‘ J)Lu}5 Slasuin o J5A> )o
ziwbes g bgw,lid 3l oadbcad leosls 1 eolatwl b s ploxl gl coplply cwl sals cule, (650510l 5.8

Yy



S ol sole g oly > durw

oolisiwl 8590 (5 S0 3l blwg lasine - Jouo

Table 1- The parameters of Measuring instruments

Measurements Range Resolution

Tl 0-60(°C) 1°C
T2 0-60(°C) 1°C
T3 0-60(°C) 1°C

P1,P4 0-100(mbar) 2mbar

P2,P5 0-40(mbar) Imbar

P3 0-250(mbar) Smbar
Thermometer -200-1372(°C) 6°C
Thermometer type K 50-1300(°C) 1°C
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Table 2- Two-step methane-air mechanism
Reaction A b (j/kgmol)E,
1 CH, + 1.50, - CO + 2H,0 5.012 x 10! 0 2 x 1011
2 CO + 0.50, = CO, 2.239 x 1011 0 1.7 x 108
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1. Discrete ordinate
2. Second order upwind

3. Simple
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Figure 4- photograph of the experimental burner
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Figure 5- Geometry of mixer and it’s outlet mixer
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Figure 6- Geometry used in simulation
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Table 3- Mass flow inlet for air and gas

Power=11 kW
¢ mAir (k?g) myas (k?g)
0.64 0.0029425 0.00011
0.70 0.0026903 0.00011
0.75 0.0025109 0.00011
0.80 0.0023540 0.00011
0.85 0.0022156 0.00011
0.90 0.0020249 0.00011
0.93 0.0018832 0.00011
1.00 0.0029425 0.00011
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Figure 7- 3D Geometry of burner and location of lines
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Figure 8- grid independency results for the simulated case
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English Abstract

Numerical simulation and experimental investigation of a premixed
cylindrical burner with gas mixing system using in condensing boiler
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This paper focuses on a numerical simulation and experimental investigation of premixed cylindrical burner
with gas mixing system. These burners are used in a condensing boiler. Performance assessment of the burner
and mixer at a power of 11 kW is the main purpose of this paper; also, the two-stage methane-air mechanism
have been employed for combustion kinetic. Moreover, short length of flame, high radiation and low emissions
are among the most important and notable characteristics of these types of burners. To measure flame and
burner surface temperature experimental tests have been conducted. Moreover, simulation results have been
validated by experimental findings. Obtained results are in a good agreement with experimental findings. In
addition, maximum 14% difference have been found between experimental and numerical results. Results
indicated that by increasing the equivalence to the stoichiometric ratio, maximum flame temperature and NOx
emissions has been increased. Moreover, in this type of burners radiation is the dominant heat transfer
mechanism at below 2.5 cm around the burner. The equivalence ratio at the range of 0.75 to 0.85 has been
selected as the operating condition of the burner according to the temperature limitation and pollutant
production in burner.

Keywords: Premixed cylindrical burner, Mixer, Equivalence ratio, Emission, Numerical simulation



