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Abstract

T& 1382086

There is an urgent need to rescue brick making industry from the energy crisis.
Brick firing in Thailand relies on firewood and rice husk for the firing energy. The plentiful
supply of these biomass in the old days together with the nature of family-based rural
industry, the brick making technique was never been improved. The present inefficient
finng technique consumes 4-5 MJ/kg brick.

In this study, the heat and mass transfer processes in an down draft brick kiln
were thoroughly studied firstly by computer simulation and by experiment verification.
Four equations for air (or gas) temperature and humidity and brick temperature and
humidity were developed for computer simulation. The air (gas) and brick temperatures
and humidities were determined by fix bed model in the drying, preheating, firing and
cooling processes. A down draft kiln was constructed and experiments were carried out
to verify the simulation model. It was found that the drying, preheating and firing
processes agreed well with the mathematical model of the kiln loaded by 2500 bricks or
less. However, during the cooling process the bricks in the experiment were cooled at a
faster rate due to the additional cross draft when the air is cold (less buoyancy force).
The computer simulation of the process was used to test the conceptual design of a four-
chamber kiln working cooperatively for the four processes, i.e., cooling, firing, preheating
and drying. It was found that the new kiln can fire the brick with a low specific energy
consumption of about 1.4-2.4 MJ/kg brick. The four processes, although required different
processing times, can be operated in the four identical chambers provided time matching

technique is applied.  The time matching operation resulted in alternately long and short

production cycles. It was suggested that, in terms of energy, the bricks should be fired
with high temperature and low combustion air flow rate. However, if the high production
rate is required the air flow rate should be high.

A full-scale four-chamber kiln was designed and constructed: Six firings were
carried out. It was found that the specific energy consumption was in the range of 2.258-
3.764 MJ/kg brick. The low specific energy consumption was achieved by shortening the
firing process which was done by high firewood burning rate along with high temperature
preheated combustion air. The energy efficiency of the kiln was 62.6% by average which
was relatively high compared to that of the traditional updraft kiln. [t was envisaged that
the production cost of the brick was reduced by 17% and the simple pay back period is

less than 8 months.





