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The thermal-hydraulic analysis results show
that the vapor temperatures are relatively

stable, at slightly above 1100oF (593oC) and
the exit vapor temperature is in the range of

930oF (501oC). The wall thickness of the
insulating cast iron in the pre-heater section

has a measured value of 79 mm, which is
the same as the design value. The pre-

heater side furnace rock is formed with and
inch walls. The pre-heater has the pressure

boundary at the furnace side wall in the
region of P–6–4 in. (200-30 mm). In order to
control the heat loss, a thermal-hydraulic
model of the pre-heater is established and

results in calculated values of the heat
losses at the furnace side wall at different
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points along the furnace length. These
values are then compared with the furnace
side wall temperature, which is measured

during operation. In addition, the pre-heater
side heat loss is compared with the furnace
side heat losses that were predicted by this

pre-heater model. Operating practices to
provide safe operation include: minimizing

the heat losses and the number of stirs
(turning on the furnace) and consistent firing
practices across the production furnace life.

In addition, all the equipment in the pre-
heater are subjected to regular maintenance

to keep them in good operating condition.
The pre-heater side furnace rock is 4–7 in.

(105–175 mm). The pre-heater configuration
is a novel one in the industry. The fuel, fluid

and air are piped in at the top of the furnace.
A blower moves these gases in the pre-

heater and it converts the gases to a high
temperature. This high temperature gas is

then discharged out of the manway and this
provides good mixing with the other gases
that are moving in the furnace at the later
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stages of the process and the crude material
enters the furnace through the bottom.
Because the pre-heater section of the

furnace has higher temperature than the
other zones, the effectiveness of the burner

firing is higher here and the furnace
produces a higher output.
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“The recommendation of 4 hours per day is
based on general experience with fired

heaters in the world of petroleum refining
and may not be appropriate for applications

in which higher daily heating rates are
required for continuous operation, or where
cycle times are shorter than those typically

encountered in the industry.” The goal of the
standard is to provide a general standard for

the field service of fired heaters, burners,
and air preheaters (APHs) for use in the

refinery’s crude unit. The terms “furnace”,
“heater”, and “burner” are synonymous in

the field of chemical processing and
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petrochemical processes. “Burner” is used
here to cover any heat source that is fired,
such as natural gas, coke, fuel oil, etc. The
process of renewing heaters and APHs and

burners is known as “preventative
maintenance”, in which a failure of an

expensive heater or burner is treated as an
opportunity to replace it before it fails. The
APH is usually installed in such a way that

the tubes are close to the firebox side of the
APH. This is because heating of the tubes in
this area keeps the tubes warm and extends

their life. The heating of the tubes at the
firebox side is less effective. Newer, more
reliable equipment has been developed to

eliminate the need for placing the tubes near
the firebox of the APH. The placement of the
tubes on the side away from the firebox has
caused the heater manufacturers to update

the heater standards. The heaters are
usually used to provide requisite heat for

reaction and distillation units, but they may
also be used for heating water. Heaters are
classified as either “hot-water heaters” or
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“hot-oil heaters” depending on whether the
heat is used in an oil or water-based

environment. The heater is normally built
from tubes and pipes and in the hotter side

of the refiner, metal-clad ducts may be used.
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