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A Study on the Apparatus for Improving Boiler Efficiency
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ABSTRACT

This paper presents the experimental investigations of a system as a second treatment
means to increase boiler efficiency and heat transfer from combustion gas to heating

surfaces in the case of spray combustion.

In order to reburn residual combustible components accelerate the burning rate of
sprayed fuel droplets, improve the diffusion flame and delay the residence time of the

flame, a device with slit type nozzles for spouting preheated supplementary air is

used in this study.

In the experiment, boiler efficiency and smoke concentration in the exhaust gas at
given conditions are measured in both case of installing and not —installing device in

the model of combustion chamber which was designed to be equipped with five surfaces.

The results obtained in this experiment are as follows;

1. The optimum values of air rate A are about 1.3 in both case. |

2. The exhaust gas temperature in the case with device increases about 30 ~ 70 C
above that of the case without the device. |

3. Boiler efficiency and reduction effect of smoke emissions are improved considerably.

Nomenclatare Qo - air rate supplied from burner
@s - supplementary air rate
As ¢ nth tank’s surface area B : fuel consumption
| Cv : mean specific heat of water
*  HEEABRR IHAR Grs » Grashof number
¥ HERBR KEK H: : lower calorific value of heat
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hs : convection heat transfer coeffici-
ent from the nth tank’s surface to
air
L : actual air/fuel ratio
L: : stoichiometric air /fuel ratio
m : dimensionless value (=as/a, )
Prs: Prandtl number
t¢ . exhaust gas temperature
Imf. mean final temperature at the given
measuring time interval
Imi: mean inital temperature at the
givenmeasuring time interval
l~ : ambient temperature
n . efficiency
A:air rate( =L/ )
d7 : measuring time

S.A.: subsidiary apparatus
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Fig.,4. Photo,of the subsidiary
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