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Abstract: Radiant burners of cylindrical shape are of high interest for the engineering of advanced water heating
boilers. The two main components of the radiant burner are the gas permeable emitting cylinder and the supply
system for the fresh mixture. This study examined a cylindrical burner with a thin layered porous emitter made of
porous intermetallic material with two types of gas supply systems: (i) stream injection through the gas supply duct;
and (ii) distributed supply through the porous insert. The temperature characteristics, NOx emission, and noise
are experimentally studied in the power range of 4.0–9.1 kW and the air-to-fuel equivalence ratio range of 1.0–1.7.
It has been established that the distributed supply through the porous insert allows one to reduce NOx emission and
noise as well as to increase the uniformity of temperature distribution along the surface of the porous emitter.
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Figure Captions

Figure 1 The scheme of radiant burner with stream injection (a) and distributed (b) supply systems for the fresh mixture

Figure 2 The average temperature of the emitter surface vs. the air-to-fuel equivalence ratio for radiant burner with stream
injection (a) and distributed (b) supply systems for the fresh mixture

Figure 3 The temperature of the porous insert versus the air-to-fuel equivalence ratio

Figure 4 Two NOx emission in dry and undiluted by air flue gases vs. the air-to-fuel equivalence ratio for radiant burner with
stream injection (a) and distributed (b) supply systems for the fresh mixture

Table Captions

Table 1 Influence of the fuel supply strategies on the temperature distribution along the surface of the porous emitter

Table 2 Influence of the fuel supply strategies on the noise emission
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