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iRl Basic Specifications
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~Capacity:
B AEREN
Heat consumption:
B SEHEEA
Power consumption:
B FaYa4X
Limestone size:
W EHEX
Pressure loss:
| 4 &%
Outside diameter:
= fa3
Height:
B EEERE
Area requirement:
B Jyvyv—fA#
Number of pushers:

500 tons of product per day

1000 kcal per kg of product

25 kWh per ton of product

10 to 33 mm

3 kPa (300 mm H20) max.
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CEHDOETR [How It Works
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Hydraulic cylinder to rotate kiln body
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Limestones 10 to 33 mm in size are fed into
the annular space between the fixed drum
and the kiln lid, forming a solid bed on the
rotary hearth.

The height of the solid bed is maintained to be
practically uniform by the rotation of the
hearth.

The hot gas from the rotary kiln percolates
through the solid bed, 25 to 30% of the lime-
stones being calcined to quick lime.

The rotary hearth is intermittently rotated one
turn in approx. 2 hrs by the pushing force of
the hydraulic cylinder.

A number of pushers force the limestones
toward the central area of the rotary hearth,
and limestones are dropped into the chute
made of refractory, and then transfered to the
rotary kiln. The operation of the pushers
assures uniform movement of the limestones.

The hot gas from the rotary kiln supplies the
necessary heat to the bed of limestone. It is
cooled (to 250 T for 500 tons of product per
day), and is induced into the dust collector
(bag filter) for cleaning.

Static pressure of flowing gas is -0.2 kPa

(-20mm He=0) at the inlet of the solid bed and
then -3 kPa (-800mm H=0) at its outlet. The
induction blower is operated under low load,
because pressure drop is low across the bed.
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e EWINX L= 3l Advantages of CHISAKI PRE-HEATER
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Hydraulic cylinder for pusher
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Hydraulic cylinder for pusher
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Hydraulic cylinder for
kiln body rotation
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@ Uniform Contact between Limestones and

Percolating Gas Stream
Uniform movement of limestones on the rotary

hearth assures uniform contact and heat
transfer between the limestones and the per-
colating gas stream. Combination of the
hearth rotation with the operation of the push-
ers prevents fine dust particles from being
accumulated in the bed.

@ Efficient Heat Recovery provides low

Heat Consumption.
The heat is recovered with high efficiency, and

thus the heat consumption is lower by as
much as 20% than that of conventional pre-
heaters. For 500 tons of product per day,
heat consumption as low as 1000 kcal per kg
of product is realized.

@ Capacity is enhanced.

With the CHISAKI PRE-HEATER, the pressure
loss across the limestone bed is low, thus the
limestone feed rate can be increased. When a
conventional rotary kiln is retrofitted, the
capacity can be increased to as high as 25%.

@® Reduced Power Requirement of Induction

Blower
The amount of exhaust gas from the PRE-

HEATER is minimized and the pressure drop in
it is low. As the result, power consumption of
the induction blower is minimized. The power
consumption for calcining limestones of 15
mm in size is as low as 25 kWh per ton of
product.

Limestones still smaller in Size can be
charged.

The pressure drop across the bed of lime-
stones with a size of 10 to 33 mm is as low
as 2 to 3 kPa (200 to 300 mm H=0), which
allows limestones with still smaller sizes can
also be charged.

Existing Facility can be effectively uti-
lized.

By shortening the existing rotary kiln which is
long and gives a great heat loss from its sur-
face area, and connecting it with a CHISAKI
PRE-HEATER, most efficient system for calci-
nation of limestone can be achieved with low
construction cost.




e P4 A} - 3l Construction of CHISAKI PRE-HEATER
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3FL Platform 3rd FL Rotary Hearth Disk

- Base for wheel to rotate kiln body
- Base for hydraulic pushers to rotate
- Floor space requirement: 9.6 m X 9.6 m

- To be loaded on kiln body rotating wheel
- The top is made of castable refractory
- Diameter: 9 m
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Assembling of 3rd and
4th FL Columns

- Outside dimensions:
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- Column: 350A X 8
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Assembling of fixed Drum

- Installed between 3rd and 4th floors

- 12 sets of pusher nozzles

- 16 suspension hooks

- Bracing hooks, 8 sets X 2 steps
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Exhaust Gas Piping
- Configuration

Branch pipe: 450 diax 12 = Y =
Manifold: 5100/3700diax @ @ r-LBE
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1t (e E D1 4t Bl Applications in Various Industries
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High-quality calcination of magnesite for magnesium production,
70 tons of product per day, constructed in 1988
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High-quality calcination of limestone for the chemical industry,
220 tons of product per day, constructed in 1998
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Ilcuwilizvuay. cuucH-yEnpX
High-temperature clinkering of quick lime for the construction Calcination of limestones for the iron and steel industry, 500
industry, 12 tons of product per day, constructed in 2002 tons of product per day each, constructed in 2002 and 2003
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Prospective Capabilities of CHISAKI PRE-HEATER
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@ Increase of Capacity

By installing an auxiliary burner at the center
of the kiln lid, feed rate of limestones can be
increased, and then the heat consumption per
product can be reduced.

Chlorine and Sulfur can be removed with-
out Heat Loss.

Chlorine and sulfur in limestone or fuel are
accumulated in the fine dust which is circulat-
ed between the combustion gas from the
rotary kiln and the solid bed. Part of the
exhaust gas is induced, being mixed with air
and cooled for removal of the dust. The gas
from which the dust is removed, is returned
to the pre-heater, where the auxiliary burner
consumes excessive oxygen. Then the per-
centage of excess air in the exhaust gas is
maintained at a moderately low value. Thus,
the auxiliary burner allows the chlorine and
sulfur compounds to be removed without sen-
sible heat loss due to the excessive air.

Low-Sulfur Quick Lime can be produced
by Calcination with High-Sulfur Fuel.

If oil coke, coal or the like containing sulfur by
3% or more is used for limestone calcination,
the content of sulfur in the quick lime is
increased to 0.03% or over, which results in
the product being not suited for the iron and
steel industry.

When the CHISAKI PRE-HEATER is connected
to the rotary kiln, most part of the sulfur diox-
ide in the combustion gas stream can be
trapped in the form of gypsum by injecting
and dispersing the pulverized limestones into
the combustion gas stream in the vicinity of
the outlet of the rotary kiln. In other words,
even with a high-suifur fuel, low-suifur guick
lime can be produced by calcination in this
system.
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