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HE regenerative furnace was

I first invented by Robert Stirling

in 1816 and was applied to glass
melting by Fredrick Siemens. When we
compare the details of the original in-
vention with the furnace design prac-
tices of today, we must conclude that
little change has been made in the origi-
nal concept.

It has been only since the late 1960s,
when fuel costs started to climb, that
efficiency became a priority concern.
Then, with the oil embargo in the 1970s
and the resulting energy crisis in the
United States, intensive efforts were
made to improve the efficiency of re-
generative furnaces.
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This paper will focus on an econom-
ic improvement that can be adapted to
existing furnace installations or incor-
porated into new furnaces. We will
concentrate on large side port-type fur-
naces since all of our studies to date
have been centered around them.

The Basic Regenerative Furnace

Fig. 1 shows a plan-view of a typical
regenerative furnace. The flue connec-
tion is on the end of each regenerator,
and both the waste gas and the com-
bustion air pass through this connec-
tion. These regenerators come in many
different sizes and shapes, but all of
them have as their main function the
preheating of the combustion air to
save fuel. They do this by transferring
the heat in the exiting waste gas to re-
fractory bricks stacked in a checker-
board fashion inside each regenerator.
The bricks, in turn, give up their heat to
the incoming combustion air on about
a 15-minute reversing cycle. This pro-
cess goes on night and day, every day,
for 5, 6, or 7 years, and even up to 10 or
12 years.

Most regenerators could stand im-
provement, especially from an effi-
ciency point of view. It wasn’t until re-
cently that many segments of the glass
industry in the United States addressed
the fuel shortages and rising fuel prices
and concentrated on fuel economy in
their melting operations. We became
“‘fuel economy conscious’’ very quick-
ly as fuel costs started to escalate, and
we can be assured that fuel costs will
continue the upward trend. Some fore-
casters say that natural gas could go to
Sgoper thousand cubic feet by the year
1990.






