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High-efficiency heat-recirculating gas burners by porous media
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Abstract

This work attempts to develop a conventional burner (CB)
that is made of cast iron and producing multiple free-flame jet
with radial flow so as to improve its thermal efficiency (My). This
burner is also called a “KB-10 burner” because it has a diameter
of about 10 inches. Despite a number of merits of the CB, such
as simple structure, convenience, inexpensiveness and
availability, there exists a major draw back of having relatively
low thermal efficiency of about 30-36 percent. Thus, improvement
in thermal efficiency of the CB is of grate importance in view of
energy saving. The improvement of the CB is based on two
main concepts; by re-circulating heat from the exhaust gases to
preheat the combustion air by thermal radiation emitted from
porous media and by transforming the flame shape from CB to
SB (swirling burner with multiple free-flame jet with centrally and
swirling flow) so as to increase the residence time for combustion
and heat transfer. The combination of the two concepts leads to
the so called “Porous Radiant Re-circulated Burner with Swirling
Burner” or PRRB (SB). Experimental results show that under the
same configurations of various test vessels, i.e. a curve-bottom
cylinder vessel, a flat-bottom cylinder vessel and a cast iron pan,

the PRRB (SB) yields about 10 percent higher thermal efficiency


mailto:sumrueng.jug@kmutt.ac.th
mailto:sumrueng.jug@kmutt.ac.th

TFMO006

TFMO06

than that of the CB for the same considered range of thermal
input (CL). This is equivalent to an energy saving of about 12-32
percent depending on shape of the test vessel and value of CL.
The PRRB (SB) emits lower concentration of carbon monoxide
(CO) than the value specified by the considered emissions
standard (2,000 ppm at 0 % excess O,). Replacement the CB
with the PRRB (SB) in the Thai industries is an urgent need so
as to attain energy saving of the nation, particularly in such the
present situation of high price of energy.

Keywords: gas burner, porous medium, heat recirculation
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Numsdanenl

CL = heat input, kW

¢ =effective mean specific heat, kdJ/kg.K

D, = vessel diameter, mm

f = fraction of stoichiometric

H = inter-distance between vessel bottom and burner, mm

Q = heat of combustion per unit mass of
stoichiometric mixture, kJ/kg

M = mass flow rate of mixture, kg/s

R = heat recirculated per unit time, kW

r = fraction of heat recirulated

T = temperature, K

W = heat utilized per unit time, KW
X = distance, mm

N = thermal efficiency

Subscripts
b

= burned (just downstream of flame)

pre= preheat or unburned (just upstream of flame)
w = after heat extraction or exit of converter

0 = ambient

Superscript

" = with heat recircultion
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	b = burned (just downstream of flame)

