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One of the main goals in engineering science is the increase of heat
transfer with the reduction of heat exchanger volume and its costs. There
are different approaches to increase heat transfer in these systems
including increasing area, increasing the temperature gradient between
the body and fluid, and raising heat transfer coefficient. If conventional
heat transfer coefficient and the temperature gradient adjacent the
surface are kept constant, the amount of heat transfer depends on the
heat transfer surface area. One of the heat transfer devices, which are
widely used in industries in order to increase heat transfer, are fins.
Daboo-Sanat heat exchangers are finned which increases heat transfer
and heat efficiency.

Combustion flue gas analysis has been used by power plant operators
for decades as a method of optimizing fuel/air ratio. By measuring the
amount of excess oxygen and in the flue gases resulting from combustion,
plant operators can operate at the best heat rate efficiency, lowest NOX,
and also generate the least amount of greenhouse gas. The theoretical
ideal, or the stoichiometric point, is where all fuel is reacted with available
oxygen in the combustion air, and no fuel or O2 is left over. Operating
furnaces never attain this ideal, however, and the best operating point
usually will result in 1% - 3% excess air. The most ubiquitous technology
for measuring combustion flue gases has been the zirconium oxide fuel
cell oxygen analyzer. This analyzer technology was first used in the power
generation industry in the early 1970s, but the technology has transferred
to use for any combustion process. The ZrO; sensing technology is ideally
suited for measuring combustion flue gases for the following reasons.
v Features
® The sensing cell generates its own millivolt signal, similar to the way a
thermocouple works.
® This raw millivolt signal is inverse and logarithmic, i.e. increasing
greatly with the low percent O2 readings typically found in combustion
processes. Accuracy actually improves as O 7 levels decrease.
® The sensor is typically heated to 700-750 C, so operation in hot
combustion flue gases does not present a problem
® The sensor is robust, and can withstand the sulfur components
found in many fuels.
1‘ ® No sampling system is required. The sensor can be
placed directly into the flue gas stream on the
end of probe.
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