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Abstract

Clean Shot (CLS) is widely used in mainly the iron and steel industry.

We have applied newly developed easily transportable Mini-Clean Shot (CLS) equipment to

incinerator repair. Mini-CLS equipment can be set up next to the repair site. However, traditional

CLS equipment can not be set up close to the repair site due to the large size of the equipment.

Therefore, the material loss in the hose, installation work and manufacturing costs are reduced by

Mini-CLS equipment.

1. FLoIC

Wik Tid, BRI A L & L o TR A K
NI T70)—vvay b (CLS) | Itk 2B TR
UHliBHE T 21T > TV 5,

Koy —vvay bLER, BELc:rv 25 70%E
Ry 7EAOWTERL, / XVSiic TERZES E S
V=ML TR 2 TiETH D, TOHRLEI
ICE->TWV 5,

ARLEEH&RE, BGEEME, sEXCLIERY 720 OFf
BERIC K DIEEREOANL, HEXEFEOBVAE S
HKINTOVEIEDOBEEEOEEMMERAINSE LD

1218 - 72,
2. ABREICEIZHMHRUETES

oS H@EOMB R UCERIN TV 2 HEE %
Table 1 &2 UFig. 1 ~Fig. 4 IZ/R 9,
2.1 SFY+7 MR

Y v 7 MR, SR T — 2 RISk D, HEE
KUNISKEIET 57, 3~ 6 » HIFICRATFfiEZITW,
JREEDREZTT > TV B,

AT EEEANOERE LT, [RSNIRERRNTKR

1. Introduction

Clean Shot (CLS) is widely used in mainly the iron
and steel industry.

CLS materials are fully mixed with a fixed water
content by mixer, transported by pump, mixed with
a coagulator at the nozzle and gunned by com-
pressed air.

CLS working configuration changes with layout,
characteristics and amount of material. CLS mate-
rials with good pumping performance have been
developed so various type of installation equipment

can be used.

2. CLS Material and Installation Equipment for

Various Furnaces

Table 1 and Figs.1 to 4 show the CLS materials
and installation equipment for various furnaces.
2. 1 Blast furnace shaft

Because the refractory lining of the shaft is
damaged by iron ore and coke movement, gunning

repair 1s necessary for furnace wall protection every
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Table 1 Specifications of CLS installation equipment
ltem Fig.1 Fig.2 Fig.3 Fig.4
Size (mm) 3350L X 2100W X 4200H | 1800L X 1650W X 1970H | 4000L X 2000W X 3300H | 6450L X 1900W X 2600H
Weight (t) 7 1.6 4.5 6.7
Feeding ability (t/h) 12 3 6 3
Max. outlet pressure (MPa) 10.36 1.5 10.36 10.36
Mixer capacity (kg/batch) 1000 50kg/min 500 250
BF shaft/CLS-A64 .
Main application/Brand name Ladle /CLS-A91 BF trough/gll:g—ig% Ladle. Ugﬁesrggq Incmerator/gll:g—gif
T/D  /CLS-AT1 - /CLS- .

Fig. 1 High capacity CLS installation equipment. Fig. 3 Middle capacity CLS installation
equipment.

Fig. 2 Low capacity CLS installation Fig. 4 Mobile type CLS installation
equipment.

equipment.
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Fig. 5 Outline of Mini-CLS system.
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3 to 6 months.

Because it is necessary to install a large amount
of CLS material in a limited time when repairing
the BF shaft!’, the high capacity CLS installation
equipment, 10 to 12 t/h, shown in Fig.1 is used.

2. 2 Blast furnace trough

ALOs-SiC-C CLS materials are being used for the
cold repair of the blast furnace trough? . These
materials have good mixing and pumping qualities,
and can be mixed by a small continuous mixer and
pumped. On installation, because the equipment is
restricted by installation location, small equipment
is used (see Fig.2) , which has a gunning capacity of
3 to 6 t/h.

2. 3 Iron ladle / Torpedo car

AlLO;-SiC-C and AlLO;-MgO CLS materials show
used for the cold repair of worn iron pre-treatment
vessel bricks® .

AlLO;-SiC-C CLS materials show good pumping
performance. We use CLS equipment with a regular
material pump.

2. 4 Steel ladle and upper RH

AL:O;-MgO CLS materials are used for repair of
the inner lining, and have been contributing to
prolonged ladle and RH life*. In order to obtain a
gunned body with a strength equal to castable, this
material is mixed with low water addition.

Therefore, a high pressure material pump is used
(see Fig.3) .

2. b Inner lining and heat-insulating of general
furnaces

CLS materials with good mixing and pumping
performance, such as ALO; and SiO; types, are used.

Generally, these materials can be pumped with a
regular pump.

This type installation is not periodic repair of
iron and steel furnaces, and the installation place is
very narrow. For these reasons, it is necessary to
use compact equipment.

The easily transportable equipment shown in

Fig.4 is used.
3. Mini-CLS Installation Equipment

Fig.5 shows an outline of the Mini-CLS system.

Mini-CLS installation equipment is a combination
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of a mixer, pump and gunning nozzle, because
installation amount, speed and actual layouts are
restricted.

Mini-CLS equipment has the following character-
istics.

* Reduction of equipment weight allows easy trans-
portation. Therefore the equipment can be set up
without a high capacity setting device.

 Since mixing is carried out near the site of gun-
ning repair, the ratio of material loss is little for
small gunning repairs.

* Reduction of resistance on inside of hose elimi-
nates blockage in hose.

* Low Mini-CLS equipment manufacturing cost.

3. 1 Important points of Mini-CLS equipment

Mini-CLS equipment was developed for gunning
repair of incinerators. The gunning repair condi-
tions in an incinerators are summarized as follows.

We often do small-scale-installation repairs, but
large size equipment can’t be transported close to
the repair site. The construction cost before-after
installation such as setting of material hose and
pipe are necessary. The ratio of material loss is
large, including materials remaining in the hose.
So, extra costs are greatly added. In order to reduce
these costs, it is necessary to construct a mixer as
close to the gunning site as possible.

In the case of an incinerator, the furnace itself is
generally located on the 2nd floor or higher. In
order to transport the equipment close to the fur-
nace, it must be lifted by a hoist from a “Machine-
hatch” (size Im X 1m) .

3. 2 Specifications of Mini-CLS equipment

Fig.6 shows the appearance of Mini-CLS equip-
ment. The main specifications of CLS equipment are
shown in Table 2. Gunning materials are continu-
ously fed by screw feeder. Then, mixed by continu-
ous -mixer. The agitator hopper is used to store the
fully mixed material containing the required
amount of water. The pump is used to feed the
mixed material, and the hardening agent is mixed
at the nozzle with compressed air for gunning.

The continuous mixer is of a compact design, and
allows a short mixing time of about 30 seconds.

It has enough blades to mix in a short time, and
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Fig. 6 Appearance of Mini-CLS installation equipment.
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Table 2 Specifications of Mini-CLS installation

equipment
Iltem Specification
Size (mm)
Mixer 1200L X 700W X 1000H
Agitator 900L X 650W X 620H

Material Pump 870L X 620W X 720H

Binder Pump 1000L X 910W X< 910H
Weight (kg) 700
Feeding ability (t/h) 2
Max. outlet pressure (MPa) 156
Mixer capacity (kg/min) 30
Application multipurpose

the blades can be changed easily. Adjustment of
water volume can be controlled by a flow meter.

The shaft sealing structure of the agitator hopper
is SHINAGAWA'’s original design. The structure is
simple, and lifetime until leakage outbreak is much
longer than the commonly used gland-packing
structure.

The amount of pumped material can be easily

adjusted by invertor control.
4. Actual Use

We carried out mixing and feeding tests of two
commercial CLS materials, CLS-N52 (clay type) and
CLS-X41 (ultra heat-insulating type), in incinera-
tors.

These material showed good characteristics for
mixing and feeding, and they needed no time to
peptize. The gunning of the easily-pumped material
was no problem.

On the other hand, vertical feeding of 10-meters is
possible. We carried out mixing tests of CLS-A91
(High-Alumina type) which needed time to peptize
because it 1s a hard-pumping material. Mixing went
well, but feeding by regular pump was poor because
the flow-index is high.

Mini-CLS equipment can be used for material
which has good pumping qualities and needs no
time to peptize. Usable materials are limited.
Application of CLS materials using the Mini-CLS

equipment should be further analyzed.
5. Problem and Development Concept

We developed Mini-CLS installation equipment,
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to allow easy gunning installation of regular CLS
materials.

There are many repair sites at which wet-cleaning
is difficult. So, equipment must sometimes be trans-
ported outside before cleaning is possible. Two
things should be studied in the future. A simple
method for wet-cleaning and a way to reduce the
amount of cleaning water.

More materials which are suitable for gunning
repair using small equipment need to be developed

in order to increase application possibilities.
6. Conclusion

Since Mini-CLS equipment was developed, CLS
installation for small gunning repairs of incinera-
tors has been possible. However, there are problems
such cleaning after gunning installation. We are
going to further develop installation equipment to

satisfy user needs.
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