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Store bags in dry conditions, 
sheltered against rain, wind 
and direct sunshine.

Use clean pan mixer. Mix dry material for 3 minutes.

Add water according to 
prescriptions on bag. 
Use clean tap water only.

Mix for 4 minutes with water. 
Add more water if too dry and
mix for 4 minutes.

The material should be installed
immediately after mixing.
Please note: PU- versions are 
for pumpcasting.

Vibrate thoroughly until 
castable flows together.
Please note: PU- and EF- 
versions need less vibration.

Allow curing for a minimum 
of 24 hours. Protect surface 
from drying out.

Ideal casting temperature 
is 15-25˚C / 59-77˚Fahrenheit.
Under very cold or warm weat-
her, hardening of the castable
can be significantly prolonged
or accele rated respectively.

Follow HASLEs instructions for 
drying out and firing.

The installation

Ceramic fibre blanket is installed - to allow for thermal 
expansion.

The top ring of precast elements are installed.

Locking the final elements.

A steel ring is welded into the roof of the cyclone.

Ready to close the top ring of elements on 
the suspension brackets.

The ceramic 
fibre has been 
trimmed.
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In a circulating fluid bed boiler (CFB) the dust, ash

and sand is separated from the air in the cyclone.

To achieve greater efficiency a dip tube or thimble

hangs from the outlet. The standard design for this

tube is high-temperature alloy plates. Often these

operate without problems. However, with the in-

creased use of low-quality or alternative fuels, the

conditions in these cyclones have become signifi-

cantly more aggressive. In some cases this has re-

sulted in severe buckling or fallen plates.

The HASLE Ceramic Vortex Finder is the ceramic

alternative to this problem. The first installation in a

power plant was in 2009 and it has been a success.

The HASLE Ceramic Vortex finder has been used

with success since the late 1980´s in cement kilns
where the temperatures are similar to CFB´s. The
design is based on individual precast refractory ele-

ments weighing between 6 to 18 kg which interlock

to form a stable cylinder hanging from brackets in

the outlet. Each precast element is manufactured

and pre-heated under quality controlled conditions

in our factory. 

HASLE Ceramic Vortex Finder

Maintenance
The lifetime of the HASLE Ceramic Vortex Finder

can be extended with regular inspections and nec-

essary repairs. Depending on the working condi-

tions an inspection should take place every 8 to 12

months.

The length of the HASLE Ceramic Vortex Finder can

easily be adjusted during a kiln stop to suit changes

in the process conditions.

Guarantee
Each HASLE Vortex Finder is supplied with a prod-

uct guarantee, based on the operation conditions

of your kiln. Please ask us for an unconditional offer

and the the related product guarantee.

Maintenance of CVF , Czech Republic. A mountaineer is doing
the inspection in an unusual way. Normally the inspection is car-
ried out visually from the manhole or by erecting a scaffolding.

Benefits of the HASLE Ceramic Vortex Finder
• Does not corrode

• Does not buckle

• Reduces build-up

(Build-up sticks less easily to the CVF)

• Quick and easy to install (6 – 16 hours)

• Fallen pieces rarely block the cyclone

After a few months in operation

The diversity of fuels used for energy production is

growing quickly as new high-technology recovery

systems are innovated in order to keep up with the

ever growing energy-demand and rising concern for

environmental sustainability. Oil, coal, lignite, me tha -

nol, straw, peat, black liquor, sludge, industrial-

waste and wood-based fuels including e.g. bark,

wood chips, pellets and waste wood are just a

range of possible fuels that your plant might use. 

Regardless of solution, all types of thermal pro -

cesses require protection against the high tempe -

ratures, abrasive particles, chemicals and slags

caused by the combustion process.

HASLE Low Cement Castables (LCC’s) are charac-

terized by having a very dense and strong matrix

developed to withstand the challenges of incinera-

tion of alternative fuels. Chemical-resistant, low

porosity castables with high strength, based on first

quality refractory materials of high chemical purity,

are the backbone of our product range.

Thermal shock
Rising and fluctuating temperatures are seen in in-

cinerators burning waste, biomass and secondary

fuels due to the heterogeneous nature of these ma-

terials and periodical changes in operation condi-

tions.

The ability to withstand thermal shock is important

because this causes the formation of cracks in the

lining. These cracks open the surface for chemical

attack and slag and reduce the mechanical strength.

The size and thermal conductivity of both fines and

the aggregate grains define the thermal shock re-

sistance of a refractory lining. Coarse grain sizes

and shock resistant raw materials are combined in

several of our LCC’s.

Resistance to abrasion
Coal dust, dense fuel ashes and sand are the main

abrasive agents in power plants. To simulate the

abrasive environment in wear zones, the resistance

to abrasion is measured as material loss after

sand/SiC blasting at high temperature according to

international standard. 

HASLE LCCs all have an excellent resistance to

abrasion: less than 5 cm3 material loss. This prop-

erty is attained through optimal particle size distri-

bution and high mechanical strength.

Alkali attack
Vapours of chlorine, sulphur and alkalies (especially

potassium and sodium) are the main corrosive

agents in alternative fuels. These compounds may

penetrate into refractory materials and react with

the alumina-silica structures, whereby new crystal -

line minerals are formed. This causes an increase in

volume and hence cracking and spalling of the lining. 

Along with low porosity, HASLE LCC’s have a rela-

tively high SiO2 content, which is achieved by com-

bining several selected raw materials in both matrix

and aggregates. This ensures a unique alkali-resis-

tance. 

Hot-melt-slag and build up
At higher temperatures, alkali-rich liquid slag may

stick to the surface of the refractory and form build

up. This lowers the melting temperature of the re-

fractory material and slowly corrodes the lining –

besides it changes the thermal conductivity of the

refractory and physically reduces the combustion-

chamber. 

Boilers

HASLE offers several LCCs with high resistance to

slag infiltration based on experience gathered

through decades of slag testing. We continuously

perform tests of slags from a broad range of waste-

and alternative fuels to ensure the best refractory

solution for our customers. 

The right choice of castable
The large variety of solutions for thermal power

generation and even larger selection of fuels cause

different challenges in different plants and in differ-

ent parts of every plant. In order to achieve a long

life-time of your refractory lining, it is crucial to

know the characteristics you are looking for and 

to choose castables with the desired properties.

Below you will find a table listing the most impor-

tant properties of our LCC’s for use in boilers and

incinerators. 

Recommendations on installation and heating
up HASLE monolithics
The properties of HASLE LCC are achieved not only

by choice of raw materials, but also by an optimal

particle size distribution. Despite the very low po -

rosity, sufficient permeability is retained to limit the

risk of explosion without the use of drying additives

such as polymeric fibers. To ensure the best per-

formance of the monolithic on site it is important

not to compromise on the installation.

We recommend a curing time of 24 hours irrespec-

tive of the thickness of the lining. During this curing

the cement is hydrated and the bond between ma-

trix and aggregates is strengthened. Please protect

the surface from drying out in order to allow easy

evaporation of water during the following heating-

up procedure. 

It is crucial that the first drying out of the lining is

carried out carefully to ensure safe escape of both

excess pore water (at approx. 100 to 150°C) and

chemically bonded water (at approx. 175-350°C).

After the water is removed safely, the temperature

can be raised more quickly to the final operation

temperature.

Thermal shock 
resistance

Abrasion
resistance

Alkali
resistance

Slag and
build-up
resistance

Thermal
conductivity

PU55A ll llll llll lll l
D39A ll ll llll lll l
D52A lll lll llll lll l
D59A lll llll lll lll ll
D65TA lll lll lll llll ll
D1600SC llll lll lll lll llll
D1650SC llll lll lll lll llll

l= Low ll= Medium  lll= High llll= Extra high 

Please find more information on our datasheets. 

Testing the 
resistance 
to abrasion 
ASTM 704C.

Finger-dip corrosion test CEN/TS 15418:2006


