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ABOUT US

KERONE is now renowned for serving the specialized needs of
customers with the best quality and economical process of Heating
[cooling and drying products, manufactured in a high-quality
environment by a trained and qualified workforce (special purpose
machinery)

48"Years Manufacturing Excellence

, | Great Sale Support

Highly Customized Product
Adherence to Standards
Sound Infrastructure

Team of experts Delivering Quality
\ | Timely Delivery

Cost Effective Solutions

KERONE is a pioneer in application and
implementation engineering with its vast
experience and team of professionals.

KERONE is devoteded to serve the industry to
optimize its operations both economically and
environmentally with its specialized heating and
drying solutions.

KERONE is having immense expertise in
manufacturing and implementing various types
of engineering solutions.

KERONE is possessing employee strength of
more than 280+ experts continuously putting
efforts for happy industrial engineering solutions.



Enhance the value of customer operation through

our customer need centric engineering solution.

With decades of expertise, cutting-edge technology, and a customer-centric approach, Kerone Engineering offers
tailor-made heating solutions that prioritize quality, flexibility, and cost-effectiveness. Benefit from our commitment
to excellence, post-sales support, and innovative solutions for your unique heating needs. Choose Kerone
Engineering for reliability, performance, and unmatched value.

MISSION)

\/ To enhance the value of customer operation throughi our customer need
centricengineefing solution

\/ We are cominitted to provide our customers, unique arid best in class products
in Industrial heating drying and cooling segment with strategic tie-up for the
technical know-how with renowned leader in the industry specific segment

VISION/

\/ Turn into a world leader in providing specialized, top-notch quality and
ecological industrial heating, cooling, and drying solutions across the globe.

\/ To attain global recognition as the best of quality and environment-friendly
engineering solution company.




Introduction
—

@® Silicon carbide for process equipment applications is manufactured by the sintering process. A process for
sintering silicon carbide 1S provided which includes the step of providing a silicon carbide powder of silicon
carbide granules; subjecting the purified silicon carbide powder to a gel- casting process;, removing the
gel-cast part from the mold; drying the gel-cast part; obtaining a dried cast ceramic part (a green body) which
Is capable of green machining into a final desired shape; firing the green body in an oven at temperatures
ranging from about 100° C. to about 1900° C. to remove or burn out any polymer remaining in the ceramic;
and sintering the green body at temperatures ranging from about 1600° C. to less than about 2200° C.

Thisdemanding process confers its ultimate corrosion resistance, its extreme hardness. These blocks are dried
from 3.6% moisture content to 0.1% moisture content before sintering/firing process. If blocks are pre-dried
using Microwave Drying System, the long drying cycles which is at present requires 3-4days drying time in
Conventional Oven can be reduced unto 6-8hrs Max. drying cycle.

Microwave processing is one alternative approach and the aim of this project is to develop microwave Heat-

INg System for Drying of Silicon Carbide blocks to reduce processing complexity (and cost) and cut processing
times.



Silicon Carbide - A Microwave Susceptor
S

In the material manufacturing sector, energy efficiency, sustainability and economic viability have become
increasing important to the industry and society. Recently, microwave heating has been found to offer faster,
simpler and more cost-effective processes for material manufacture. With the result that it is now widely used
for the preparation of novel functional materials One such material is Silicon carbide (SiC), an important ce-
ramic material that is in high demand. Using current processes, the production of SiC is a costly undertaking,
requiring large amounts of energy and high temperatures in addition to a lengthy drying time. Researchers
have shown that microwave heating technigues may be adopted to allow SiC (itself an inorganic material
with a strong microwave absorption rate) to be manufactured quickly and energy efficiently.

The interaction of microwave energy with different material depends on the type of material exposed to the
radiation. The interaction of microwave energy with the material can be categorized based on the interaction
of molecule and electromagnetic energy. They can be stated under the group of opaque, transparent, ab-
sorbing and magnetic material. For insulating purpose microwave transparent is well suited as it absorbs the
negligible amount of microwave energy

The microwave absorbing material comes under the materials which absorb the electromagnetic energy and
convert it into heat and is commonly termed as susceptor material & silicon carbide is one of them. Another
important beneficial factor was water, used as a binder in the block making process, it minimized the inter-
grain void space between particles and possibly acted as a polar liquid microwave susceptor. The dielectric
properties are dependent on the mobility of the dipoles within the structure, and therefore the dielectric
properties depend on a series of parameters and the ability of the material to absorb energy varies during
processing. For example, at room temperature, silicon carbide (SiC) has a loss factor of 1.71 at 2.45 GHz. The loss

factor at 695 °C at the same frequency is 27.99.



Principle of Microwave heating

® MW frequency regime, there are primarily two physical mecha-
nisms through which energy can be transferred to a non-metallic
material. At the lower microwave frequencies conductive cur-
rents flowing within the material due to the movement of ionic
constituents, such as salts for example, can transfer energy from
the microwave field to the material. This loss mechanism is char-
acterized by an equivalent dielectric conductivity term o, giving
effectively a loss parameter of o/weo.

® Microwave heating spectrum, around 3000 MHz, the energy ab-
sorption is primarily due to the existence of permanent dipole
molecules which tend to re- orientate under the influence of a
microwave electric field.

This re-orientation loss mechanism originates from the inability of
the polarization to follow extremely rapid reversals of the electric
field.

At such high frequencies therefore the resulting polarization
phasor lags the applied electric field. This ensures that the result-
INg current density has a component in phase with the field, and
therefore power is dissipated in the dielectric material.
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Introduction to Batching Systems

ELEVATION SIDE VIEW

\ A batching system is batch operating production process, in this production occurs in sequential
steps in discrete batches.

KERONE is having expertise in providing both batching and continuous microwave processing unit,
batching system process the input in discrete batched one set of equipments at a time.
Following are the basic steps of the batching process:

- A batch raw material(s) is fed, Processing take place (for specified time period), and Outputs are

emeved o7 T



Trials Conducted at Kerone Research Center

Trial-O1, conducted on samples Done Desired results achieved in max 50mins of cycle
size- 7.5x7.5x7.5cm Weight- 1.14kg time.

;rzlzlé%i’zzgg_ggﬁfe\%e?ght?g?ﬁigs Done Desired results achieved in max 3hrs of cycle time.

Desired results achieved in max 5hrs of cycle time
Done without cracking or product deformation. Samples
send to Grindwell Norton Ltd, Gujrat for testing.

Trial-03, conducted on samples
size 65x40x7.5cm Weight- 40.7kg

Grindwell Norton Ltd, Gujrat confirmed that treated
Test Results Done samples achieved the suitable drying results and
succeed in process feasibility test.

After successful trial-01/02/03, Kerone will submit
quotation for the pilot system 1 Ton/batch.

Scale up discussion Done




Product & Process Information Received J

@ Min/Max sizes (w x h) and respective weight (kgs/m) of the product. Min - 7.5x7.5x7.5cm (3kQg)
to Max — 65x40x7.5cm (42kQ)

@ Throughput (kgs/batch). 1000 kg/batch
@ Maximum temperature allowed for the drying 300-400C

@ Initial Moisture Content 2.8%

@ Final Moisture Content 0.1%
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UNIT |

© 4 & 5, Marudhar IndustrialEstate, Panchal
Road, Opp. Syndicate Bank, Bhayander (E),
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O Contact Us
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