CHIMAKI VERTICAL KILN
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On the basis of engineering know-how accumulated through construction and operation of many Top-Shaped Lime Kilns, the CHISAKI CORP. is successful to develop a vertical kiln of
a novel system, which purpose is to produce such large quantity of quicklime as 500 tons of product per day.
The first kiln was constructed in Korea, and is under smooth operation since January 2010.
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Capacity: 500 tons of product per day
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Heat consumption:  850~900 kcal per kg of product
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Power consumption; 20~25 kWh per tons of product
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Limestone size: 35 to 50 mm
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Pressure loss: 3 kPa (300 mm H=0) max.
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Area requirement: 24m X 24m
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Number of pushers;  Main:16, sub:16
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Height 5m 55 m
e A 0448 32 48
Number of pushers
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- Lumps of limestone are supplied to the preheating

zone through the charging pipes from the upper
bin, which height is 50m.

- Lumps of limestone are preheated by the flue gas

which percolates through the preheating zone, and
descend to the upper calcination zone. The bot-
tom of the upper calcination zone is horizontally
flat. By action of the main and sub pushers, lumps
move uniformly there, and drop down to the lower
calcination zone.

- Between the upper and the lower calcination

zones, a wide combustion chamber is formed. Six
burners (in case of 500 tons / day) are set down-
ward, in the dome-shaped canopy. Fuel is burnt
completely in the wide combustion chamber, and
then soot and carbon mono-oxide are not formed
in practice. Intense thermal radiation is emitted
from the flame and the combustion gas in the
combustion chamber, and then transferred to the
surfaces of limestone layers in both the upper and
lower zones, and then accelerates the calcination
of the limestone there.

- A part of the combustion gas at high temperature

percolates the upper calcination zone upwards and
calcinate the limestone. Together with the heating
by the thermal radiation, nearly 70% of calcination
takes place within the upper calcination zone.

- Rest part of the combustion gas at high tempera-

ture percolates through the lower calcination zone
downward and then calcinates the rest limestone
there. Above flow is created by two hot circulation
blowers, situated upon the dome-shaped canopy.

- The combustion gas, percolated downward in the

lower calcination zone, joins to the cooling air
which percolates upwards in the cooling zone.
Mixture of the two gas flows, which temperature is
nearly 700~8007C, flows upwards as circulation
gas in the inside column positioned in the center,
and then flows into the combustion chamber,
through the spaces around the burners.

- The inside column is composed of the air cooling

tubes, inner and outer sides of which are insulated
by refractory layers. The cooling air, heated to
higher than 3007, is sent to the burners as the
primary air.
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air for quicklime and then inlet of cooli
inside column (primary air for c
positioned.

- By action of horizontal pushers and rotary scrap-

ers, soft burnt quicklime is discharged at nearly
ambient temperature.
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The CHISAKI VERTICAL KILN calcinates the limestone quickly by thermal radiation and energy of
gas flow at high temperature. They are generated in a dome-shaped combustion chamber of
large volume, which is positioned at the middle part of the kiln body.

The CHISAKI CORP. promises that this kiln can contribute to the iron and steel industry through-
out the world.

Design of this kiln is established on the basis of real experience through 50 years, and then very
practical in every aspect.

This kiln is operated under reduced pressure, and then it can solve any unfavorable problems,
encountered in other operation at pressurized condition.
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- Lumps of limestone, which are half calcinated in

the upper calcination zone, descend along the free
trajectory, by action of the horizontal pushers at
two levels. Therefore, lumps of limestone are calci-
nated all around their surface, resulting in soft-

burnt quicklime.

- Combustion chamber is wide, and 3~6 burners are

set. Then combustion is stable, and can realize
the atmosphere of complete combustion with

scarce nitrogen oxides.

- Coke can be sent and distributed easily in the

combustion chamber at high temperature. This
can realize the mixed combustion of coke and gas

fuel, in the purpose of better thermal efficiency.

- Diameter of preheating zone is large, and then

velocity of gas is low, and then pressure drop is
low there. Therefore, power consumption of

exhaust blower is drastically reduced.

- Nearly all parts of the lower calcination zone can

be visually observed. Sold samples can be taken
from outside. Furthermore, operators can judge

the state of operation accurately always.
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- The inside column is fixed to the support column

at the bottom of the kiln. It penetrates through the
cooling zone, the lower calcination zone, combus-
tion chamber and the dome-shaped canopy. Part
of combustion gas at high temperature percolates
through the lower calcination zone downwards.
The gas is flown in the inside column upwards and
circulated by the hot circulation blowers.

- The outer side of the inside column is insulated

with refractory bricks, and its inner side is insulat-
ed with castable refractory. Steel pipes are
arranged inside, and cooled by the air. The air
heated to 300C and higher is blown to the burn-
ers as the primary air for combustion. Arch bricks
are positioned between the inside column and the
wall of kiln body, in order to protect against the lat-
eral pressure from packed solids.

- Structure of the kiln is axially symmetrical, posi-

tioning the inside column in the center. Therefore,
it is strong enough, and then simplifies the shape
of elementary bricks. Moreover, surface area is
reduced, minimizing heat loss from the kiln outer
surface.

- Since the pressure difference is small between the

kiln and the outer atmosphere, inlet of limestone
and outlet of quicklime are sealed by application of
material seal. Therefore, mechanical damper is
unnecessary, resulting in the simple adjustment
and electrical instruments.

- Flow of limestone from the upper bin to the calci-

nation zones is synchronized with the action of
pushers. This results in its complete automatic
control system.

+ Quicklime is cooled by the air, injected with high

speed. This makes its cooling efficiency to be
high.
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For Rotary Kiln

CHISAKI PRE-HEATER

Heat Consumption :
As Low as 1000 kcal/kg of pr. for 500 tons of pr./day
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