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Nirmal Glasstech Indu

An ISO-9001:2008 Company

INTRODUCING

A MUCH IMPROVED QUALITY OF
MOLD HOLDER INSERTS

NEW VALUE ADDED FEATURES FOR
OVERALL QUALITY IMPROVEMENT
« Change in Raw Material

* |n Heat Treatment Process

« Specialized Nitriding Treatment At The End Of Process
« Hardened & Ground Bushing Fitted For Insert Pin Hole Dia

ADDITIONAL BENEFITS:

« Longer life, Dimensional Accuracy & Stability for longer period.

» Double tempering process is used to achieve material inherent hardness for

longer life which is more than double.

« Use of Nitriding treatment in latest specialized furnace, enhances surface

hardness from 65 to 70 HRC.

« Insertion of Hardened and Ground steel bushing in
Insert Pin Hole Dia, avoids wear & tear during the use.

SUMMARILY

One Mold Holder Insert - With Life Of Two Mold Holder Inserts

Largest Manufacturer & Exporters in India
O.: F-370-371, Road No. 9F, V.K.I Area,

Jaipur-302 013, Rajasthan (INDIA)
T: +91 141-2332121, 4022121, 2332044, 4036419
F: +91-141-2330266, 2591906
M: +91-98290-50202

E: sales@nirmalglasstech.com, ngi_jp1@sancharnet.in

N /

www.nirmalglasstech.com

. Hardened &
i Ground Bushing

Award presented by

Hon'ble Chief Minister of Rajasthan Shri Ashok Gehlot

I* AWARD

2" AWARD

Excellent Unit For Manufacturing of
Glass Industry Components

Highest Export In Last 3 Years
In Engineering Industries

DDeepak




Hoganas

* Powder is our business
¢ R&D the foundation
* Cost-effective solutions the focus

Avoiding bottlenecks
in glass production

Plasma Transferred Arc (PTA) welding increases the service life of moulds in
hollow glass manufacturing with 3-10 times when properly overlaid. Moreover,
it reduces the frequency of repair and the need for new replacement parts.

Hbganés has many years of experience supporting customers to achieve cost

savings and production efficiency by providing high-quality metal powders for
powder welding, flame spraying, HVOF, plasma and PTA with full technical support.

www.hoganasthermalspray.com | info@hoganasthermalspray.com
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STATE OF THE ART CONTAINER GLASS MANUFACTURING FACILITY WITH
ONE OF THE WORLD'S LARGEST GLASS MELTING FURNACES FOR
PRODUCTION OF LIQUOR, FOOD, BEER, WINE, SOFT DRINKS &
PHARMACEUTICAL CONTAINERS COMMISIONED IN 2009

EEBRAAG

India's premier manufacturer of

D AG I g |aS pac Flint, Amber & Green glass containers
for Food products, Soft drinks,

l b S G AL L) Pharmaceuticals, Distilleries,

Breweries etc.

CENTRAL OFFICE & HYDERABAD FACTORY : BHONGIR FACTORY :
Glass factory road, Off Moti Nagar, Glass factory road,
P.B.No: 1930, Sanath Nagar, Bhongir-508116.
P.0. Hyderabad-500018, A.P-INDIA Nalgonda, A.P-INDIA

e-mail: gnri@agi-glaspac.com, mktg@agi-glaspac.com
Phone: ++91-40-23831771 (5 lines); Fax: ++91-40-23831787

Website: www.agi-glaspac.com
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MEMBER ASSOCIATIONS
UP GLASS MANUFACTURERS’ SYNDICATE (UPGMS)
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SOUTH INDIA
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RIGMF President
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GLASSPEXINDIA

3rd International Exhibition for Glass
Production - Processing - Products

20 - 22 March 2013

Hall 5, Bombay Convention
& Exhibition Centre

Goregaon (East), Mumbai, India

www.glasspex.com

Technical sessions:

10th International AIGMF Conference
“Managing Sustainable Growth”
20-21 March 2013

Supported by Messe Diisseldorf, Partners:
organiser of:

Pocket H & J, Sarita Vihar

IaSStE / Messe Disseldorf India Pvt. Ltd. Messe Diisseldorf India Pvt. Ltd.
g— ' /v/BMA is ISO-certified by: 1, Commercial Complex, 2nd Floor

New Delhi 110 076, India

Diisseldorf, Germany AllIndia Verband Ms. Lata Subramanian
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From Pragonte Deg

- AIGMF  Secretariat has been working
diligently with a view to improving quality,
coverage and readership of KANCH.
Members would have noted the change.
This is a continuous exercise and we look
forward to suggestions from all readers for
further improvement.

We are just about a year to go for our
prestigious show Glasspex India, 20-22
March, 2013. While Messe Dusseldorf India
is doing its role AIGMF members also have
to put in their best to make the show a grand success. With
float glass manufacturers closer participation in AIGMF
activities, we expect larger participation from this segment of
the industry as also of those engaged in processing of flat
glass.

We have received invitation from FEVE for participation in
Global Container Glass Associations meeting on 24th October
2012 in Duesseldorf, Germany. This meeting will coincide
with GLASSTEC and should be a useful platform to exchange
views with other associations.

MJ-LMJ

Mukul Somany
President
and Vice Chairman and Managing Director
March 2012 Hindustan National Glass and Industries Ltd.

812, New Delhi House-27, Barakhambha Road, New Delhi - 110001, India
Telephone : +91 11 23316507 Fax : +91 11 23350357 E-Mail : info@aigmf.com Website : www.aigmf.com
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About The All India Glass Manufacturers’ Federation

The All India Glass Manufacturers' Federation was founded in 1944. The Federation is made up of five Regional
Associations viz. Western India Glass Manufacturers' Associations Mumbai, Eastern India Glass Manufacturers'
Association Kolkata, U.P. Glass Manufacturers' Syndicate Firozabad, Northern India Glass Manufacturers'
Association Bahadur Garh (Haryana) and South India Glass Manufacturers' Association Chennai. The Federation
was incorporated under the Companies Act, 1956 (No. 1 of 1956) as a Limited Company on 15-6-1970. The
main aims & objects of the Federation are:-

a) To encourage, promote and develop the manufacture of glass articles of all kinds and to safeguard and
protect the interests of glass industry and glassware business in India.

b) To from a common link amongst Glass Manufacture' in India and thus develop a spirit of mutual help and
co-operation with one another.

¢) To promote the study and research in Glass Technology.

d) To consider all matters relating to the manufacture and marketing of glass articles in India and the question
of export and import thereof.

e) To devise ways and means for securing necessary supply of raw materials required for the manufacture of
glass articles at comparatively lower prices and thus to decrease the cost of production and increase the
national wealth.

f) To collect necessary information and data and propagate it for the benefit of Glass Industry and trade in
India.

g) To make representations Whenever necessary to the Union Govt. or any unit of the Union of India for the
removal of difficulties that might hamper the trade of glass articles or for grant of special facilities for the
Glass Industry.

h) To draw Government or public attention to the difficulties in the way of Glass Industry and to solve other
problems confronting it and to solicit their help and support through concerted action.

1) To organise a united front on behalf of all glass manufacturers and thus strive to gain all those advantages
which may not be possible through individual effort.

All those engaged in the manufacture of glass and glass articles are enrolled as ‘ordinary’ members of the AIGMF
and those associated with the Glass Industry are enrolled as ‘Affiliate’ members of the Federation. Almost all
glass manufacturers including many in the small Scale Sector are ‘ordinary’ members of the Federation. Articles
of Association of the AIGMF were amended in Sep. 1992 to enroll foreign companies as Affiliate Members of
the Federation.

March, 2012 Manohar Lal
Secretary

812, New Delhi House-27 Barakhambha Road, New Delhi 110001, India
Telephone : +91 11 23316507 Fax : +91 11 23350357 E-Mail : info@aigmf.com Website : www.aigmf.com
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THE ALL INDIA GLASS MANUFACTURERS' FEDERATION

www.aigmf.com
Founded 1944

UMBRELLA ORGANISATION FOR
GLASS INDUSTRY IN INDIA

Glass Containers, Flat Glass including Solar,
Tableware including Opal and Crystal,
Glass Décor Products, Bangles & Many More ...

AIGMF - Catering to the needs of Glass Industry
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TECHNOLOGY > energy efficiency

Dutch energy efficiency
improvement challenge

In 2009, the Dutch Ministry of Economic Affairs, Agriculture and Innovation asked
local industrialists whether the achievement of a 50% improvement in energy
efficiency was possible by 2030. Léon Wijshoff discusses the origins of this
programme and the Dutch glass industry’s constructive and focussed response.

he origins of the Dutch
Government's Long Term
Agreement programme date

from the late 1980s, when a stricter

energy and environment policy was

introduced for energy-intensive
industries. It was decided that
voluntary but challenging agreements
were the key instrument to focus on
energy efficiency in the long-term.

The (first generation) Long Term
Agreements between various Ministries
and industrial associations, on behalf
of their member companies, were set
for the period 1990-2000. The average
target was a 20% energy efficiency
improvement in production processes.
Companies having energy consumption
over 0.1 PJ were eligible to participate
on a voluntary basis but not without
obligations. These obligations were:

B Establish up to a four year energy
efficiency plan (EEP), indicating
which measures are expected to be
taken to improve energy efficiency
and expected energy savings.

B Participate in an annual energy
consumption monitoring
programme.

B Introduce and maintain an energy
management system.

In this first LTA period, the focus was

on energy efficiency in production

processes. Approximately 1000

companies were involved, representing

more than 80% of Dutch primary
industrial energy consumption. By

2000, on average an energy efficiency

improvement (energy savings per

unit production) of more than 22%

had been achieved compared to 1990

(see figure 1). Energy efficiency had

become a management issue.

The Dutch glass industry achieved a
16% energy efficiency improvement for
this period versus its 20% goal (figure
2). Total energy consumption increased
from 11 PJ in 1989 to 13 PJ in 2000,
while production increased by about
35%, showing that growth was still
possible for the industry. Some of the
major achievements in this period were:

Originally published in Glass Worldwide, preferred international journal of AIGMF

M Considerable co-operative research
by Dutch glass producers, conducted
mainly with assistance from the TNO
Glass Group in Eindhoven.

M Introduction of the first waste heat
recovery unit for batch preheating in
the glass container sector.

B Development of a glass handbook
as a tutorial for the glass industry.

M Further development of oxygen-
fired glass furnace technology, with
high energy efficiency and low NO,
emissions.

M Process control software
development.

B Model-based furnace control.

BENCHMARKING

The positive results generated from

the LTAs and the fact that energy
efficiency were still high on the political
agenda was major reasons to continue
the co-operative approach, although
some changes were made. For energy-
intensive industries, a specific Energy
Efficiency Benchmarking Covenant was
established.

Extensive worldwide benchmark
studies have been carried out to rank
individual Dutch glass factories and
furnaces in terms of energy efficiency
levels. The aim of the Benchmarking
Covenant was to bring participating
companies to the top 10% of
the world’s most energy efficient
industrial enterprises by 2012.

The Government covered the cost
of benchmarking studies (inventories)
and for an independent verification
body to monitor the progress and
agreement. Additionally, it was agreed
that the Government would not
create additional regulation on energy
efficiency or CO, emission reduction.

For medium-sized companies, a
second generation of the LTA programme
continued, in which the scope was
enlarged to include energy efficiency
improvement in the whole product
chain, without quantitative targets.

A recent study by TNO Glass
reported an energy efficiency

Kanch | Vol 5 | No. 2 | Jan-Mar 2012

improvement of 7% for the Dutch glass industry from 2000
to 2009. This study also showed that nearly 60% of energy
is required for the melting process. The specific energy
consumption is 8.8 GJ/ton of molten glass and 9.9 GJ/ton of
sold glass.

Changes to Dutch Government policy in 2007 as well
as the growing role of the European Union, eg the Emission
Trading System (EU-ETS), gave rise to the establishment of the
third generation of Long Term Agreements in 2008.

The LTA-3 distinguishes between EU-ETS and non-ETS
companies. For all companies, the focus for energy efficiency
improvement is on the complete production chain. The target
for the non-ETS companies is an energy efficiency improvement
of 30% in the period 2005-2020, an average of 2% per year,
aiming at 20% at company level and 10% outside the company,
in the product chain. The latter might include energy efficiency
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Figure 1: Development of energy efficiency improvements in Dutch industry.
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Figure 2: The Dutch glass industry achieved a 16% energy efficiency improvement.
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improvements in the raw materials
phase, the product use phase or
the recycling phase, as well as the
application of renewable energy
sources (see figure 3).

For the ETS companies, including
all glass companies, no targets were
set but the companies are expected
to implement all energy saving
measures with a payback period of
less than five years.

In this LTA-3 covenant, one of
the obligations or challenges for
the companies and their sector
associations is the development of
a roadmap. This provides a strategic
vision up to the year 2030 and
indicates which technological and non-
technological issues need to be tackled
to enable a potential 50% energy
efficiency improvement in the whole
product chain. This counts for almost
all glass products, including flat glass,
insulation wool, glass fibre, domestic
glassware and glass containers.

CHALLENGES FACED

The LTA-3 programme was launched
in 2008 and the preparation of
roadmaps started in 2009. Despite
the fact that the economic crisis of
2008 forced many companies to
focus on survival as production fell
sharply, many used this period as

a time to reconsider the future and
identify new opportunities.

Six glass companies, with nine
production facilities, participated in
the ETS LTA-3 agreement. These
companies also agreed to head for
the 50% improvement challenge/
objective in the whole chain set by
the Government.

Some major dilemmas had to be
faced at the outset, notably regarding
investment issues and pay-back time
- even if opportunities are identified,
they are dependent on international
headquarters with respect to
investment decisions. There are also
competitive issues - because some of
the companies are competitors, sharing
ideas (especially in terms of product
development) could be limited.

Initially, a feasibility study was
carried out to identify the focus
areas of improvements for the
sector/subsectors, the different
activities expected to achieve the
50% target and budget required and
the commitment of companies to
work on a constructive, focused and
realistic but challenging roadmap.

This resulted in the following five
interrelated focus areas:

M Optimisation of production processes,
with a focus on glass melting.

lass
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B Improving product performance and
applications.

M Strengthening sustainability of the
product chain, with an emphasis
on recycling and use of energy-
extensive raw materials.

M Strengthening the position of glass
(products) in society and improving
education in glass technology.

M Improving innovation power.

Two of the focus areas contribute

only indirectly to energy efficiency

improvement.

Improving innovation power
is focussed mainly on improving
educational opportunities at various
levels in the Netherlands, as well as
having opportunities to demonstrate
new technologies. The basis of
innovation is creative, innovative and
capable people to be educated at the
highest possible level.

Here, the role of the TNO Glass
Group is very important for the Dutch
glass industry. TNO is active in the
field of glass melting technology
research and education, nationally
and internationally, for example
providing an updated glass technology
training course, developed in close
co-operation with the Dutch glass
industry and Agency NL.

Improving the image of glass
products and glass applications
is aimed mainly at creating a more
sustainable image for the Dutch
glass industry and its products for
consumers, government, students etc.
As a product, glass should be more
visible as a modern, versatile material.

The other three focus areas
are more technically-oriented.
Optimisation of processes includes
optimisation of the glass composition,
batch preparation, improving control
of the melting process by means of
new sensors, glass furnace designs,
design optimisation and the optimal
use of waste heat from flue gases
and other waste streams

Strengthening sustainability of the
product chain focusses on raising the
level of recycling, as well as upgrading
the quality of recycled material to
improve the use of secondary glass or
production waste (eg filter dusts) and
reduce emissions and waste streams.

Improving product performance
and applications focusses on society
trends and future needs, given the
specific opportunities for glass and
glass products.

FUTURE POSSIBILITIES

It is anticipated that 20%-40% energy
efficiency improvements are still
possible for the Dutch glass industry.

Originally published in Glass Worldwide, preferred international journal of AIGMF
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Figure 3: LTA-3 focuses on energy efficiency improvement throughout the
complete production chain.

The majority of these improvements will be in the production
process. Because the industry has limited experience of
quantifying the impact of its efforts in the product chain, the
expected contribution here is somewhat conservative.
Some major improvements are expected in the
near future, via evolutionary and (in the longer term)
revolutionary steps in innovation of production processes
and product development. Now, the options to focus upon
are the subject of evaluation. It is obvious that future steps
cannot be made alone. Co-operation with suppliers of raw
materials, research institutions, technology suppliers and
the government is necessary to achieve the objectives.
Experiences gained need to be shared. The Dutch
glass industry and Government are willing to share their
experiences in ongoing and new projects and invites
others to do the same. B

CelSian Glass & Solar (formerly known as TNO Glass Group)

is a technology and knowledge provider for the international

glass and solar markets. Process optimisation and innovation

are addressed throughout the complete glass production chain,
from raw materials to final product, providing industrial solutions,
applied contract research, software tools, on-line operation support
systems, training and consultancy.

ABOUT THE AUTHOR:

Léon Wijshoff works for NL Agency, the implementing
agency for the Dutch Government relating to
sustainability, innovation and international co-operation.

FURTHER INFORMATION:

Ir Léon Wijshoff, NL Agency, Sittard, The Netherlands
tel: +31 88 602 2273

email:  leon.wijshoff@agentschapnl.nl

Roeland Brugman, Manager Business Development
Glass & Solar, CelSian Glass & Solar (formerly known
as TNO Glass Group)

email:  roeland.brugman@celsian.nl
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AIGMF Executive Committee Meet

AIGMF Executive Committee Meet was held on
March 19, 2012 in AIGMF office in New Delhi.

Apart from normal Agenda, the Committee
decided to constitute Architectural Glass
Planning Panel within the aegis of the AIGMF.
The panel will work to encourage, promote and
develop the Architectural Glass Industry.

Mr. Sanjay Labroo, CEO & MD, Asahi India
Glass will be Chairman of the Panel.

Chairman asked the members to supply requisite
information for inclusion in the Directory, if not
already done so. The Committee decided that
names of companies (with logo) may be given
in Extra Bold letters and in a different colour
scheme on payment.

Membership of AIGMF

Membership Admission Fee / Annual Subscription

Members of the federation are classified into Affiliate Members:

two categories; manufacturers of Primary Glass The admission fee and annual subscription is
articles are enrolled as_Ordlnary Mgmbers of t‘he Rs. 2,000/~ and Rs. 5,400/ - respectively.
Federation and suppliers to glass industry viz.,

suppliers of machinery, raw materials. Applicants for enrollment for a period of
five years may pay a consolidated amount of Rs.

Consultants and others connected with glass 27,000/ - (including admission fee).

industry are enrolled as Affiliate members.

Foreign Companies supplying machinery etc., to Affiliate members from Countries other
glass industry are also enrolled as Affiliate members.  than India

The membership forms can be downloaded i. The admission fee and annual subscription is
from http:/ /www.aigmf.com/membership.php US $100/- and US $ 200/ - respectively.
Members of the Federation are enrolled on the

I hendation of Zonal Associations Viz.: ii. Applicants for enrollment for a period of five

years may pay a consolidated amount of US $

* Western India Glass Manufacturers’ 1000/ - (including admission fee).
Association

e Eastern India Glass Manufacturers’ Ordinary Members:
Association o

* U.P. Glass Manufacturers” Syndicate Admission fee Rs. 550/-.

* Northern India Glass Manufacturers’ Annual subscription:
Association and i. Single Unit: Rs. 13,600/ -

e South India Glass Manufacturers’ ii. More than one Unit: Rs. 50,000/ -
Association

Kanch | Vol 5 | No. 2 | Jan-Mar 2012
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%ch is the leading choice

for advertising in the glass and
related industries. With several years
publishing  experience, unrivalled
coverage for the worldwide glass
manufacturing community with up-
to-date news, editorial and features,
as well exhibitions; KANCH is the
best medium to communicate with
stakeholders.

We understand your needs as an
industry and are committed to assist
you in making your advertising most
profitable. This also popularises
your brand and product portfolio
by establishing contacts to suit your
company’s requirements.

Good quality advertisement material in
high resolution along with a Demand
Draft / Cheque of the requisite
amount - payable to “The All India
Glass Manufacturers’ Federation’ at
New Delhi may be sent to Secretary
AIGMF at the registered office of the
Federation.

It would be ideal if you could send
your advertisement in PDF high
resolution format (with auto enabled
e-mail ID / website address, if any)
helping readers to reach you directly
on a single click in KANCH'’s e-version
/ AIGMF website.

Advertisement Tariff:

Ordinary full page

Indian
Companies

(RS)
| 8000 |

Foreign
Companies

(US$)

Extra Inside Cover Page 9000 _

Inside CoverPage | 10000 | 525 |
Centerspread (twopages) | 20000 | 900 |

The print area is 21 x 30 cm for full page advertisement and
21.5 x 21.5 cm (Rectangular) for the glossy front-cover four colour advt.
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A complimentary copy of KANCH
along with the invoice will be sent to
all advertisers. Those wanting more
than one copy are requested to send
their request in advance.

Foreign companies are requested to
send the Demand Draft of the requisite
amount in US Dollars. Demand Draft
be made in the name of ‘The All India
Glass Manufacturers’ Federation’,
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Part I - Nature and Production Indian BF slag

USE OF INDIAN BLAST
FURNRACE SLAG AS ADDITIVE
FOR ACCELERATION OF
MELTING AND REFINING OF
GLASS

J. MUKERJI
Rerp. Scientist
CeNTRAL GLASS AND CERAMIC RESEARCH INSTITUTE

Korkara
sqtis@vsnl.net

Blast furnace (BF) slag, a by product of iron extraction
from iron ore and produced in large quantities are partly
used for making ballast in making of slag coment, in
making of glass wool, glass ceramics, as additive for glass
melting etc. However a processed blast furnace slag is
being used for the last four decades for acceleration of
glass melting and fining. Operation for processed blast
furnace slag has been started in several countries under
the trade name of calumite. Indian BF slag can also be
used as such additive. In this paper an introduction

is given on the BF slag produced in India and will be
followed in the second part information about its use in
glass melting
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the carbon reduction of iron ore in a blast furnace
(BF) the siliceous and clayey materials in the ore are
separated out by the addition of limestone, in the
form of a molten mixture of calcium silicate called
the slag. The slag being lighter than the metal rises
atop metal bath and is tapped out through the
slag notch at regular intervals. Sufficient time has
to be given so that separation takes place and the
impurities are well partitioned between the metal
and the slag. The amount of slag produced varies
from 250 to 500 kg per tonne of steel produced.
This depends on the quality of the ore and the
limestone and coke charge. The slag should have
an appropriate viscosity for tapping out of the blast
furnace and the composition should be such that
impurities like sulphur, alkalies MnO, TiO, etc.
find their way into the slag and to a lesser extent
into the molten iron. After tapping, the slag is
collected in large ladles which are sent to dumping
grounds or to the granulation plant. In earlier days,
BF slag was used chiefly as ballast for construction
of roads or for similar jobs and its disposal was a
big problem. One is familiar with the usual sight of
hills of slag around iron and steel mills. However,
work on utilisation of BF slag revealed that finely
ground blast furnace slag could be mixed with
Portland cement clinker to an extent of 30 to 60
per cent and the resultant product had almost the
same properties as Portland cement except that
it took longer time to harden. Blast furnace slag
mixed with lime also produced cement which
was very suitable for under sea and underground
construction.

A small amount of slag is used for the production
of slag wool by a process similar to that used for
the production of glass wool for the purpose of
thermal insulation. A few such plants have already
been set up near the steel plants.

In USSR, glasses having a large percentage of BF
slag are crystallized in a controlled manner to
produce abrasion resistant and hard glass- ceramic
products called slag Sital. These are used as floor
tiles and for other components of buildings as well
as for abrasion resistant lining for chutes, pipes,
etc.

Since 1925, the use of BF slag in glass melting has
been reported from various countries. In some

T
I INTRODUCTION ouce

cases slag was used to introduce all the alumina
required in the glass composition as it was more
easily digested than feldspar or hydrated alumina.
However, it was later found that small amounts
of slag properly used in glass batch could both
accelerate the melting and the refining of glass.
An US patent was granted to J. R. Monks in 1964
for use of slag for this purpose '. Since the work
of J. R. Monks, a product called Calumite has been
marketed in USA and later in UK and now in few
other countries. It has been widely used in many
countries with good success. The net advantage of
the use of this material in glass melting is higher
draw for the same fuel input and almost complete
absence of any seed problem. At CGCRI, the details
of the nature of the process as well as how the Indian
blast furnace slag could be used for this purpose
was studied and a brief report was issued.

Composition of BF slag: raste 1
shows ranges and typical values for the oxide
composition and temperature of BF slag. The slag
temperature values are estimates based on the
assumption that this type of slag is approximately
100°C hotter inside the furnace than the tapped
metal temperature. These values listed here can
vary greatly between plants due to variances in the
feed material

TABLE I - Ranges and typical values of component mass
percentages and temperatures of BF slag

Property Range Typical Value
(mass%, or °C) (mass %, or °C)

Ca0 30.0 - 45.0% 40.0%

Mg0 3.0 - 18.0% 8.0%

ALO, 8.0 - 17.0% 12.0%

Si0, 30.0 - 47.0% 36.0%

S 0.2 - 2.5% 1.0%

K0 0.2 - 1.9% 0.6%

Na,0 0.1 -0.6% 0.4%

Ti0, 0.4 - 2.5% 0.7%

FeO 0.1 -0.6% 0.3%

MnO 0.1 -1.8% 0.3%

(Ca0+Mg0) / 0.7-1.2 1.0

(AL,0,+Si0,)

Slag Temperature 1520 - 1640°C 1590°C

Relevant properties of Blast

furnace slag: Primarily, the slag consists
of calcium, magnesium, and aluminium silicates
in various combinations. The cooling process of
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slag is responsible for generating different types
of slag required for various end-use consumers.
Although the chemical composition of the slag
may remain unchanged, physical properties vary
widely with the changing process of cooling.
The degree of vitreous phase in slag depends on
the degree of cooling e.g. quenched granulated
slag may be made mostly of vitreous phase. The
mineral composition of the BF slag may be best
understood from the phase diagram of the system
CaO-MgO-ALQO, - SiO,. The other constituents like
Fe,O,, MnO etc also play a role in the formation
of the compounds in cooled blast furnace slag. The
four component phase diagram was the subject of
study in the fifties of the last century to understand
the optimum properties of the slag so far as lowest
temperature, desulphurization characteristics, low
iron content and viscosity of the slag was concerned.
The diagram has been studied at different levels
of AL,O, or MgO content. Similarly, the viscosities
of the slag at different temperatures have been
reported.

According to these diagrams, the following phases
are expected at the given conditions:

The major minerals appearing in a slowly cooled
slag is mainly:

M Akermanite, Ca,Mg(5i,0O,) Ghelenite
Ca,ALSiO, and their solid solution

M Melilite, (Ca)2[Mg,Fe,+ Fe + All{Fe,+,ALSi},O,
M Pyroxene, Al,Ca.SiO,

M Merwinite, Ca,MgSi,08

M Dicalcium Silicate, (Mg, Mn, Fe, Ca),SiO,
M Periclase, MgO

M Monticellite, CaOMgOSiO,

M Pseudowollastonite, CaSiO,

M Rankinite, Ca,Si,O,

M Spinel, MgALQO,

M Wollastonite, -CaSiO,

M Forsterite, Mg, SiO,

M Sulphur which goes in the slag appears as
Oldhamite (CaS).

The part of the phase diagram limited by the
composition of the slag is of interest to Blast furnace
operator. The number of mineral constituents will
therefore be limited to the area bound by the slag
composition.

The physico- chemical properties of the slag is
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important in optimization of the BF operation and
profitability. Slag viscosity also determines the
slag-metal separation efficiency, and subsequently
the metal yield and impurity removal capacity. In
operation, the slag viscosity is indicative of the ease
with which slag could be tapped from the furnace,
and therefore relates to the energy requirement
and profitability of the process.

There is an optimum composition of slag in
respect of:

The ratio of CaO + MgO/ SiO, + AL O, in the slag
called thebasicity of theslagisimportantindictating
some properties like viscosity, desulphurization
and dephosphorization of the slag as well as the
amount of Fe, O, it may contain

Nature of Indian BF slag: indianslag
has evolved during the last fifty years. The slag
produced in the fifties were high in alumina that
varied from 25 to 30% because of the nature of the
ore. In mid seventies the alumina content varied
from 21 to 24% and the CaO+MgO was below 40%.
Presently, the alumina content is around 20% and
the CaO and MgO totaling over 40% A typical
composition of slag which is a world average
(Table I) shows an alumina content of around 12%
A high alumina slag makes it viscuous and less
efficient in removing sulphur

Microstructure of Indian slag:
Microstructure of Indian BF slag produced in the
fifties of last century have been reported 2. Air
cooled slag from Bhilai, TISCO, Durgapur and
IIsco were studied. Microstructures of some of the
slags have been reproduced below. Major phases
are mellilite and diapside. Oldhamite appears in
fine cluster. This can be detected as well by X-Ray.
However the granulated slag examined by the
author did not show the presence of CaS. It appears
that the CaS does not get time to precipitate from
the glassy phase.

This optimum composition has been shown on the




phase diagram at 25% AL O, level. This is high in
CaO and the total of CaO and MgO amounts to
over 50%. The basicity of the optimum slag lies
between 1.27 to 1.57. However using more of CaO
introduces more Alumina and needs more coke
that introduces ash producing large volume of slag.
There fore most blast furnaces operate at lower
percentage of CaO + MgO of around 40% or higher.
The optimum composition of the slag is given in
so far as desulphurization, low melting point and
viscosity are concerned for slag at 25% alumina
level lies around 56% CaO and 8% MgO which
however is not attained during BF operation

If the typical world average is taken the section of
the diagram at 12.5% alumina has to be considered.
The liquidus temperature of this section has been
shown in Fig. 26 and he iso-viscosity lines in
Fig. 7.4

Types of BF slag - Two types of BF slag are
produced in India. The naturally or slowly cooled
variety, and the granulated slag. In the former the
slagis air cooled and crystallization of the slag takes
place this slag is very hard and contains different
percentage of the glassy phase. One may expect
to find the minerals mentioned above. The other
variety is presently used by the cement plants for
the production of slag cement. The slag is brought
in ladles to a large reservoir where the hot slag
is disintegrated by a strong jet of water. The slag
is friable and mainly glassy. Presently a method
where the hot slag is converted into granules by
a rotating perforated cup is being developed to
make the suitable for cement production. It is also
mainly glassy.

Almost all steel plants in India have granulation
facilities. The granulation plants are associated

Fig. 1: Microstructure of Lath shaped Well developed
mellilite in a Matirix of ferrousoferric diapside

Fig. 3: Fine crystals of mellilite in a rapidly Cooled slag.
(IIsco)

Fig. 4: Mellilite and diapside (Bhilai)
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TABLE II - Chemical analysis of BF slag produced at different steel plants in India as in 2007
(Source: Indian bureau of Mines)

Bhilai |3466  [1027 3174  |11.25  Jo32

[32.00  [19.00  [3274  [1060  [o.68 |05o |068

T me |50 w0 Jes = Jous |- Jos |
Dwgpr [3302_Jot7s [ [sos  [—  Jous | Joa |

Durgapur [33.02  [2175  [3236  [9.08 | e | E
Visakhapatnam [33.64  [19.24  [35.39  [90.13 l0.22 l0.48 |— |0.84

Fig. 5: The isotherms in degree Fahrenheit at 25% alumina
level.? The solid triangle is the optimum composition. The
circles are actual slag composition of the decade of 1950

Fig. 7: Isoviscosity lines in the above diagram

with a cement company e.g. Durgapur sells its slag
for granulation to Durgapur cement.

Another form of BF slag is a foamed slag similar
to foam glass produced by controlled cooling of
glass in conjunction with compressed air or steam.
This is a porous light weight material that is used
as aggregate for concrete. There is no information
that such product is made in India

Production of granulated slag

in India: The annual production of BF and
granulated slag is given in table II. Granulated slag
is the product of interest in glass industry as the air
cooled slag is very hard and is difficult to grind.
Fig. 6: Isotherms of the section at 12.5% alumina The grinding operation introduces ferrous metal
that may be difficult to separate.

oF 67 o @5 04 @3 ar o
a0 rran brasciion)
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TABLE 11 - Plant Capacity of production of BF and
Granulated slag
(Source: Indian Bureau of Mines)

Capacity of
Granulation
(‘000 tpy)

Production of Slag
(in ‘000 tonnes) BF
Granulated
2007-2008

Bhilai 2675 2148 1602

JSW Steel 1403 1026
Bellary

| 1360 1360

Tata | 1400

Rourkela 600 700 260
(2005-2006)

Conclusion: Br slag produced in India
is high in alumina because of the ore. The
composition of the slag has changed over the years
and now the alumina content is around 20% while
the world average is around 12.5%. Granulated
BF slag is produced in most steel plants and the

plants are associated with a cement company. This
slag is friable and is suitable for use in the in glass
industry.
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M Lehr - Belt width 3000mm, with
control panel

M Total length 24750mm , Make -
Pennekamp.

M Air Dryers - Ingersoll Rand, UK

M Combined Inspection Machine (CIM ) -
Emhart USA

M Scanner 3000 - Emhart USA
M Scanner 4000 - Emhart USA
M Hot End coating Tester - AGR , USA

FOR SALE

Advt.

M Volume Comparator - AGR USA
M Online Pressure Tester - AGR , USA

M Distributor and Alcove Combustion
Rack with Panel - PSR . UK

M 540 Forehearth Combustion Rack with
Panel - Emhart USA

M Bubbler Control Panel - Electro Glass
UK

For more information and sales
conditions please contact :

MR . Ramesh Mani (CEO)

Majan Glass Company SAOG

PO Box: 17, Postal Code : 327

Sohar Industrial Estate

Sultanate of Oman

Fax: 00968- 26751658

EMail: mgglass@omantel.net.om
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Web Site: www.majanglass.com
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INFLUENCE OF ELECTRODE

CONFIGURATIONS IN ALL-ELECTRIC
FURNACE ON DISTRIBUTION OF
POLUER DENSITY IN GLASS MELT

Stanislav Kasa
DePARTMENT OF GLASS AND Ceramics, ICT PraGut

TecunickA 5, 166 28 Pracut 6, THE CzecH RepuBLIc
stanislav.kasa@vscht.cz

Kevworbs: glass, all-electric furnace, modelling, electrode, power
density, temperature

The power density in glass melts has been studied at different
arrangements of electrodes in all-electric melting furnace.
Bottom, top and plate electrodes have been arranged into the
model furnace in form of hexahedron about the edge 1m. The
results of mathematical modelling showed that there has been
very narrow relationship between the distribution of power
density in glass melt and the temperature field and therefore

by means of suitable arrangement of electrodes it is possible to
influence the intensity of convective currents of the glass melt.
From evaluated dependencies of power density distribution near
the tips of electrodes follows that in case of rod electrodes, the
power density decreases with increasing length of the electrodes.
Opposite behaviour happens at plate electrodes because the
power density distribution in the centre of the basin between
electrodes increases with increasing distance of the electrodes
from the bottom of the furnace. By means of mathematical
modelling also have been evaluated the volumes of glass melt in
surroundings of electrodes where are the power densities superior
to pmean (60000 W.m-3). The volumes are very small with regard
on the total volume of furnace and do not exceed the value 22%.
From mentioned follows that mathematical modelling of glass
melting furnaces by means of CFD programme Fluent gives to
acceptable computational subservience to study of power density
distribution in all-electric melting furnaces.
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INTRODUCTION ...

possibility to predict the operation characteristics
of all-electric glass melting furnaces is of pivotal
importance when the electric energy is used for
glass melting. The determination of the most
convenient electrode configuration represents one
of the mostimportant steps in the design of the glass
melting tank furnace and, specifically, of its melting
compartment because this configuration influences
the following two factors of great importance for
the furnace operation. These factors are:

a) Technological conditions - consisting in the
setting of the required temperature field in
the glass melt that, in its turn, results in the
creation of a suitable flow pattern in the tank.

b) Electrical conditions - consisting in a uniform
loading of all installed electrodes and all
phases of the supply source as well as in
adequate values of voltages and resistances
between the electrodes.

The first factor is very important because - as
obvious from the principle of the electric melting
of glass - the electric power is transformed into
the thermal energy directly in the glass melt that
functions as an ohmic resistance generating the
Joule heat. In this way, a local convection flow
can be developed in the glass melt by arranging
conveniently the electrodes; the convection flow
exerts a favourable effect on the rate of the glass
melting process as well as on the final glass
quality because the glass is homogenized more
thoroughly.

The distribution of the power density released by
the electric current in the glass melt, ie. the
distribution of the power density within the glass

g
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Fig.1: Bottom electrodes
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Fig. 2: Top electrodes

bathmustbeknownforeachproposed configuration
of heating electrodes if the temperature distribution
in the tank is to be determined. The intensity of the
convection flow of molten glass is then assessed on
the basis of the temperature distribution.

The above problems were investigated by a variety
of workers in the past because it is important to
know the distribution and magnitude of the power
density in the glass melt at different electrode
arrangements in the tank when all-electric furnaces
are designed. The work carried out by Stanék [1]
and Curran [2, 3] can be regarded as fundamental in
this field. By using a method of physical modeling
Stanék studied the amount of energy released in
the glass and the glass temperature distribution for
four basic configurations of electrodes. The data
obtained permitted to visualize the amount of the
released energy and the temperature in a model
liquid in the tank cross-section of a physical model
and to formulate a statement according to which the
amount of the released energy corresponds to the
temperature distribution. Curran investigated the
distribution of energy released in the glass melt by
using a 2-D mathematical model under isothermal
conditions when the following equation is valid
because of the validity of the Joule’s law governing
the generation of heat released by the electric current
passing through a conductive medium (glass melt)
and the Ohm’s law for the 3-D conductor:

:E: (grad (p)2 1)
Pe Pe

The data published by Stank and Curran, i.e. the
distribution of the power density as well as the
temperature field, are in a good agreement.

p

Fig. 3: Plate electrodes



Modelling

Atpresent, both hardware and, particularly, software,
e.g. CFD FLUENT (V6.3.26) expanded by a MHD
module [4, 5] are available. The above-mentioned
software gives the possibility to find solutions for
3-D mathematical models yielding the distributions
of physical fields in molten glass melted by the Joule
heat under non-isothermal conditions. The present
contribution focuses on calculations yielding the
distributions of temperature and power density
fields in a furnace of a simple shape at various
configurations of three types of electrodes under the
following conditions:

a) Configuration of the 3D mathematical model

The investigation into the effect of the heating
electrode configuration on the amount and
distribution of the electric power was carried out
by usingafurnacehavingthe shape ofacube with
an edge 1 m long. Two rod electrodes of various
lengths were inserted into the tank through the
tank bottom (the so-called “bottom electrodes”)
or through the tank crown (“top electrodes”).
The 3rd type of the furnace was equipped with
two plate electrodes and the distance between
the lower edge of the electrodes and the tank
bottom was changed in a step-by-step manner.
The furnace operation was investigated at zero
pull and a constant power input was supplied
to all electrode pairs. The configurations of
the investigated furnaces equipped with the
bottom, top and plate electrodes are shown in
Fig.1,2 and 3.

1 G0 4

1204 1
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800

0.0 0.2 0.4

b) Arrangement and parameters of heating electrodes

<)

Furnace with bottom and top electrodes

Type of electrodes: rod

Electrode diameter: 0.06 m

Electrode length: 0.2 - 0.8 m

Furnace with plate electrodes

Type of electrode: plate-shaped

Electrode dimensions: 0.8 x 0.2 x 0.01 m (length
x height x width)

Glass and its properties

Glass type: TV glass (faceplate)

Viscosity: log (log (n)) =7.0922 - 2.348 log T
[dPa.s; K]

Density: p = 2790 - 0.2378 T [kg.m-3 ; K]
Electric resistivity: log p , =-1.5235 + 3874.5/T
[Ohm.cm; K]

Effective thermal conductivity: A, =2.0+1.5
e-8 T3 [W.m-1.K-1; K]

Heat capacity: ¢, = 1200 J. kg-1.K-1

Coefficient of the thermal volume expansion: 3
=1.005 e-4 K-1

Reference temperature: T, = 1623 K

d) Selected boundary conditions

Sidewalls and bottom: zero heat losses

Glass surface: heat transfer by convection, o =
42553 W. m-2.K-1; Ta=313.15K

Electrode input: 60 kW

Results

The mathematical model of the investigated furnace

e 1440

L 1420

temperature ['C |

LG 0.8 1.0
width of furnace [m]

Fig. 4: Power density and temperature distribution in horizontal gradients (points-bottom electrodes, squares-top
electrodes, triangles-plate eletrodes, full symbols-power density, empty symbols-temperature)
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0.0 0.2 04 0.6 04
Value A [m]

Fig. 5: Power density distribution in the central vertical
gradient Value A means the length of bottom and top
electrodes or the distance of plate electrodes from
the tank bottom (points-bottom electrodes, squares-
top electrodes, triangles-plate electrodes)

provided sets of datacontaining the distributions of the
temperature and power density in the whole volume
of the furnace. The numerical values of temperatures
and power densities in selected gradients as well
as other parameters (for instance, the volume of the
glass melt with a power density superior to the mean
power density in the furnace) have been calculated.
The results are mentioned below:

a) Distribution of the power density and
temperature in the horizontal gradients at the
following levels: (see Fig. 4)

- 0.05 m above the electrode tips - for the bottom
electrodes

- 0.05 m below the electrode tips - for the top
electrodes

- 0.05 m above the top edge of the electrode - for
the plate electrodes

b) Power density distribution in the central vertical
gradients at the electrode tip level of bottom and
top electrodes or at the top-edge level of plate
electrodes in dependence on the length of bottom
and top electrodes and the distance of plate
electrodes from the tank bottom (see Fig. 5)

¢) Dependence of the depth in the central vertical
gradient with the maximum power density on
the electrode length or the distance of plate
electrodes from the tank bottom (see Fig. 6)

d) Volume of the glass melt with the power density
superior to pmean (60,000 W.m-3)
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Fig. 6: Dependence of the depth in the central vertical
gradient with the maximum power density on the
electrode length or the distance of plate electrodes from
the tank bottom

The values of the volume of the glass melt with
the power density superior to pmean (60,000
W.m-3) are given in Table 1.

bottom plate
electrodes | electrodes electrodes

m
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Discussion of results

The results yielded by the 3-D non-isothermal
mathematical model set up with the aid of
CFD program modules of the Fluent software
corroborated the conclusions of investigations
carried out with the aid of isothermal models in
previous years. Nevertheless, the 3-D mathematical
model applied within the framework of the
present investigation represents a very extensive




mathematical apparatus yielding a considerable
wealth of data that offer completely new
perspectives as regards the solution of the given
problem.

First, the distribution of the power density and
temperatures in horizontal gradients at levels close
above the electrodes have been evaluated on the
basisof theacquired data. The calculated and plotted
data reveal a very intimate relationship between
the power density distribution and the temperature
field in the glass melt. Both dependences exhibit
pronounced peaks in the electrode zones for all
examined alternatives; therefore, it can be declared
that the intensity of the glass convection flow
can be influence by a convenient arrangement of
electrodes in the tank.

The next step focused on the evaluation of the
power density distribution in the central vertical
gradient at the level of cylindrical electrode tips
as well as at the top-edge level of plate electrodes.
As regards the rod electrodes, the power density
in the central gradient drops with the increasing
length of electrodes. This phenomenon is due to
the fact that the glass volume in the close vicinity
of electrodes where the maximum amount of the
electric energy may be released also increases with
the increasing electrode length. A quite opposite
situation occurs in the case of plate electrodes: the
amount of the energy released in the centre of the
tank grows with the increasing distance between
the electrodes and the tank bottom. The results
showing the dependence of the depth in the central
vertical gradient with the maximum power density
on the electrode length are in a perfect agreement
with the above findings.

Attention has also been paid to the calculation of
the glass volume in which the released energy is
superior to the mean power density. It is evident
from the data in Table 1 that a predominant part
of energy is released in the glass melt in the close
vicinity of electrodes because the power density
superior to the mean value calculated for the whole
tank could be detected in the glass melt whose
volume ranges from 10 to 20% of the total tank
content. This statement is valid for both the bottom
and top electrodes. As regards the plate electrodes,
the glass volume with p > pmean does not vary in
dependence of the electrode position in the tank; it
amounts to about 20%.

Conclusions

The following conclusions can be drawn on the
basis of above findings;

1.

The power density distribution in the glass
melt shows typical local characteristics
(temperature, power density).

The above characteristics can be influenced
substantially by electrode arrangement in the
furnace as well as by the type and dimensions
of the electrodes.

Local characteristics also influence
fundamentally the glass flow pattern in the tank.

The above characteristics must be identified if
efficient and high-performance all-electric tank
furnaces are to be designed.

The application of the method of mathematical
modeling to the identification of the above
characteristics is extremely useful, for instance,
CFD FLUENT software expanded by suitable
user’s functions targeted at the solution of
magneto-hydrodynamic phenomena in a
conductive medium.

The necessity to pay attention to the transfer
of released energy in the direction from the
heating electrodes to the surrounding glass
melt remains one of very important tasks of
furnace designers.
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Maigmaky Exteind lon

Glasstech Asia 2012 to help
jump-start Thai national
economy

Glasstech Asia 2012, one of the world’s
renowned glass exhibitions, will be held in
Thailand from 18 to 20 July 2011 at Bangkok
International Trade & Exhibition Centre
(BITEC). The show will boast the latest
technologies, trends, and developments of
the local glass industry.

“Glasstech Asia 2012 comes at a time
when the Thai government is establishing
a US$1.6 billion insurance fund as part
of a five-pronged, US$85 billion program
to jump-start the national economy
after it has been hit by floods. With
Glasstech Asia 2011 having the record of
generatingUS$117,100,00.00 in sales and
potential sales over the next 12 months, [ am
expecting Glasstech Asia 2012 to givea good
boost to the Thai economy. We hope to help
boost the Thai economy to grow to around
4 per cent in 2012 with factories returning
to full capacity, as rebuilding efforts and
the policy stimulus get underway,” said
Mr. Gan Chee Siong, Chairman of the
Singapore Glass Association.

It is also timely that the show should return
to Bangkok in 2012, since the last time it was
in Bangkok was way back in 2007.

4,500 trade professionals are expected to
visit the three-day event, which will bring
together the best from over the world for a
specialized glass event that truly benefits the
locals, the glass industry, as well as, foreign
investors.
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Some 380 companies from 45 countries are
also expected to take part in the 8,000 sqm
gross area show.

Apart from showcasing the latest products
and technologies of the glass industry,
other highlights of Glasstech Asia 2012
will include a series of seminars, business
match-making,  networking  reception
and an awards presentation. This makes
Glasstech Asia 2012 an ideal platform for
industry players to expand their network
and discover new business opportunities.
Glasstech Asia has seen continual success
in generating positive business returns in
the industry through its targeted business
match-making programmes.

The latest industry developments will be
presented by leading experts in the field,
led by:

* Glass Machinery Manufacturers

* Glass Manufacturers

* Glass Processors

* Hollow Glass Machinery Manufacturers

¢ Glass Accessories Manufacturers

“This is the long-awaited event for glass
industry practitioners and we look forward to
have more exhibitors and visitors at Glasstech
Asia 2012. I am sure the future of the glass
industry willbevery brightalthough theremay
be obstacles along the way,” said Mr. Edward
Liu, Group Managing Director of Conference
& Exhibition Management Services (CEMS)
Pte Ltd, who is on the organizing committee
of Glasstech Asia 2012.

With the support of glass associations
from Malaysia, Vietnam, the Philippines,




the United Kingdom, USA and Italy, Glasstech For more information, visit
Asia 2012 is jointly organized by Conference & www.glasstechasia.com.sg
Exhibition Management Services (CEMS) Pte. Ltd. For enquiries, please contact:
Singapore and the Singapore Glass Association. Mr. Aubrey Tham
Glasstech Asia 2012 is hosted by the Thai Glass Exhibition Manager

Dealer Association (TGDA). Email: aubrey@cems.com.sg
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ANALYSES OF ANCIENT
INDIAN GLASS rom
HISTORY OF INDIRN GLASS

M.G. Dikshit*

*THE DATA HAVE BEEN TAKEN FROM THE APPENDIX I oF HISTORY oF INDIAN
GLass BY M.G. DIKSHIT PUBLISHED BY THE UNIVERSITY OF BOMBAY IN
1969. THis 15 A PaNDIT BHAGAWANLAL INDRAJI ENDOWMENT LECTURE
DELIVERED IN 1967

History of Indian Glass by M.G. Dikshit traces the Indian
history of glass from 1100 B.C to the early part of

the last century. The source is essentially the samples
excavated at different regions of India. Many of the glass
samples were chemically and spectrographically analysed
and reported in various archaeological and history
journals. In the West they took interest on the ancient
Indian glass samples and analysed in their laboratory. The
analyses of ancient Indian glasses have been presented
in two parts. These results give interesting view of the
composition of glass, the colouring agents used and the
type of raw materials. It is interesting to see that many
of the glasses were high in silica ranging from 60 to 70
percent and it was melted and shaped.
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INTRODUCTION ...

importance of the analyses of Indian glass cannot
be over-emphasized. Recent advance in scientific
studies and accuracy in analytical methods have
brought this feature into great prominence.
Technologists of the present day arc not content in
knowing the principal constituent compounds in
glass but by studying the trace elements in different
glasses they wish to establish, by matching several
examples, if these could be traced to a common
source of their fabrication. Culture contacts between
widely separated places can thus be established.
Spectrography and Atomic bombardment of even
the minutest samples have greatly furthered these
studies, particularly in the United States. Some
definite groups of glasses in different countries at
different periods now seem to have been fairly well
established. A clear picture in broad outline is thus
before the student of ancient glass from several
countries.

Unfortunately, Indian glass has not been subjected
to such a critical treatment as the Roman and the
Chinese or the Persian glass has received. Though
many specimens appear to have been analysed in
the past, the impression one carries about Indian
Glass through different epochs in its history is
still a very hazy one because very few reliably
dated specimens have come to light and secondly
the subject has not attracted the attention of the
scientist in India as much as it should have. The
data available are collected here and is given below
arranged in chronological order.

1100 - 800 B.C.

Hastinapura: Two specimens of glass bangles
from Hastinapura, belonging to Period II 1100-
800 B.C. were analysed by Dr. B. B. Lal. His
findings appear in Ancient India, Nos. 10-11, p. 13.

TaBLE I Glass Beads From Rajghat

Fe,0 ALO, Cu0 Cu,0

273

One of the bangles (Hst 1-1446) was of brownish
glass with a hardness between 5 and 6. The sp. gr.
was 2.55. The glass belonged to the ordinary soda-
lime-silicate variety, containing a small amount of
iron, which accounts for its brownish colour. It had
a very low percentage of aluminium and. silica. Its
softness was suitable for the making of the bang]le.

Tile second specimen (Hst 1-1459) was black in
colour, with a conchoidal fracture typical of glass.
The hardness was about 6, the specific gravity
being 2.56. This glass also has a low percentage of
aluminium and silica. Cobalt; was absent.. The dark
colour of tile glass was due to the presence of. Iron.
There were traces of phosphates and sodium in
large quantities. The specimen therefore belonged
to a soft soda-lime glass.

600 - 200 B.C.

Rajghat - The ancient site of Rajghat, near
the Kashi Railway Station was excavated by
S.K. Krishna Dava of the Archaeological Survey of
India in Oct-Nov. 1940; and by Dr. A. K. Narain
and his colleagues since 1959. The excavations have
brought to light enough material to show that glass
was being used there from circa 600 B.C. onwards
(Period I). About 24 beads of glass of Period I were
recorded, of which six were of black glass, five of
various shades of blue, five of green and the rest
were of opaque red glass of sealing wax colour.
Analyses of five selected beads by H C. Bharadwaj
have recently been published (Table I). These are

1. Translucent Black 600 B.C.-200  B.C. Sp. Gr. 2.31
glass bead

2. Translucent Blue- do. Sp. Gr. 2.39
green glass bead

3. Transparent Olive- 600 B.C.-400 B.C. ~ Sp. Gr. 2.36-
green glass bead

4. Translucent Pale do. Sp Gr. 2.37
blue glass bead

5. Opaque Reddish do. Sp. Gr. 2.44

brown glass bead

NiO (=10) Mg0

R S S S S S0 30 20 (-
cra

-——m-

1.10

_
-———
=1

difference

H. C. BISARADWA], “A note on the chemical composition of some Glass Beads from Ragliat.Varanasi,”’ Puratatva (Bulletin of
the “Indian  Archaeological Society” Varanasi, 1907-OH), No. 1,
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It has been observed that Nos. 1, 3 and 4 are Soda-
lime silicates, whereas No. 2 is a Potash-cum-soda
lime silica glass. The Silica contents re quite high in
these specimens. Soda was the most popular alkali
but Potash (probably in the form of wood ash) was
also used in conjunction with soda. High content of
alumina in No. 1 and 3 suggest the use of Feldspar.
Lead is absent in these. Copper compounds seem
to be the main colouring agents.

The reddish brown opaque beads are important as
the process of their manufacture has a chequered
history. The colour is mainly due to Cuprous
Oxide crystals held by the batch. There is a high
percentage of iron oxide (9.67 %) which seems to be
responsible for the opaque red colour. The nickel
contents are probably due to impurities associated
with copper-ore.

Early Century of Christian Era:

Arikamedu: The site of Arikamedu on the eastern
coast of India is well known to be an emporium in
the early centuries of the Christian era. Importance
of this site was first recognized by Joveau Dubreuil
who sent some specimens of glass beads to the
Madras Museum. In 1950, Subramaniam of the
Madras Museum published in Current Science,
Vol. 19 (1950), pp 1)-20. Analyses of some blue
glass beads, almost opaque, having a esp. of 2.55
These appeared to have some small seeds, which
were responsible for the opacity of the glass.
There blue colour was due to the presence of iron
compounds. Copper and cobalt were absent. The
lime contents appeared to be very low but iron
was present in considerable quantity. The analysis

is given in Table 1(a). The high content of potash
in the glass at Arikamedu is again confirmed by
the analyses published by Dr. B.B. Lal Ancient
India, No. 8, pp. 25-26. His specimens consisted
of a deep violet glass, (No. 1) which was coloured
with manganese; and a bluish violet specimen (No.
2) which was similarly rich in manganese. The
latter however had a number of greenish particles
in the batch. Both these potash glasses have a
very low percentage of alumina and lime. These
glasses are sturdy and durable, probably made
by using wood-ash (potash) for their fusion. Mr.
Lal’s analyses are given here in Table 1(b). Glass
specimens from Arikainedu were further examined
by Dr. M. Tornati of the Stazione Spcrimentale dcl
Vetro di Murano, in 1960. One of the specimens of
Indian red glass (No. 1) examined by her showed
a similar high content of potash, but the alumina
and the lime contents were slightly higher than tile
previous specimens. The Indian red colour was
due to oxides of copper. She also examined a green
glass bead a common soda-lime silicate glass. Her
analysis is given here in Table 1(c).

200 B.C. to 200 A.D.

Kausambi : The only analyses of glass from
Kausambi is available from the specimens lent by
Dr. W. G. N. van. der Sleen to Dr. M. Tornati of
Murano. The latter has published her analyses in
Vetro, Vol. IV 1969, P. 29. The specimens comprised
of a green glass bead (No. 1), a cylinder circular
bead of blue glass (No. 2) and another of the same
variety in opaque terracotta-red. Specimen No. 2
was very richin alkali, mostly potash, and indicated

TABLE I A - Glass from Arikamedu (a) Dull Blue opaque beads

Source: Subramaniam- Current Science, Vol. 19 (1950), pp. 19-20.

EXIE RV N P U T

89-8

1aBLE I b - Sturdy and durable Potash glass as analysed by Lal

§i0, mmmmmu

Mn0

TABLE I ¢ - Green soda lime glass as analysed by M. Tornati
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TABLE 11 - Glass from Kausambi
Source: Tornati in Vetro IV (1960), p. 23, Table V.

6508 o023 |516 |15¢ 402 112 [— [223 [100 |180 1357 | IEI
7642 o010 |— 238 [118 |14z [314 [o055 [o28 |41 |1012 |010 |57.34]
(— 195 | 470 J4ss J039 ]330 J218 [750 J089 1033 |- ]10.0]

TABLE 111 - Glass from Kohlapur

X 214240 000 1337 [3574

that probably wood-ash was used in its fabrication.
The colouring matter was mostly due to the oxides
of copper in the first two specimens and oxides of
iron in No. 3. These are dated between 200 b.c.—
200 A.D. The analyses are reproduced in Table II
below.

Kolhapur: A number of polychromic bangles of the
Bahmani period from Kolhapur were examined
by B. B. LAL in 1951. His analyses showed that
the various coloured glasses were superimposed
one over the other and the line of the demarcation
was clearly seen in the enlarged cross-section...
He analysed one fragment of a light blue coloured
transparent glass bangle, which belonged to the
Satavahana Period (circa 100 B.C.-200 A.D.) The
results shown in Table V are from Lal’s paper

published in the Bulletin of the Deccan College
Research Institute, Poona, Vol. XIV, No. 1, p 51.
The bangle was moulded with a diamond shaped
design, its colouring agent was known to be

copper.

Conclusion: The description and analyses
of ancient Indian glasses from 1100 B.C to 200
A.D have been given in this section. The source
of these glasses is the excavation products and
samples are kept in various museums of India.
Often the numbers quoted are that of the numbers
given in the museum. It is interesting to see that
people were able to melt glasses containing over 70
percent silica (Arikamedu) and as expected these
glasses were hard and durable.

Furnace etc.

etc.

¢ Lathe Machines, Refractories and others.

Please Contact:

Amit Rungta-  +919831989702

GLASS & SIUCATE MACHINERIES
& EQUIPMENTS FOR SALE
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SUCCESS

Part III*

IMPROVEMENT A KEY FOR

Sanjay Ganjoo

Cuier OPerRATING OFFICER, AsaHI INpia Grass Lrp.
*Part II published in Vol. 5, No. 1, October-December, 2011

Till now we have tried to understand how to
improve our workplace but sustainability of
same is more challenging. The next part of
‘55’ isabout maintaining achieved conditions
which we term ‘SEIKETSU’.

The definition of Seiketsu means that
workplace is maintained in a condition of
cleanliness and neatness. In other words,
it describes a situation or a result and not
phenomena or operations. We have Seiso
(the act) and Seiketsu (the result), the two
are inseparable. Going one step further, we
can say the Seiketsu is none other than the
maintenance of good Seiri, Seiton and Seiso.

The basic elements of
“Seiketsu” maintenance
systems

It is used in direct and indirect relation to
production and is not temporary, but means
a condition in which things are always
maintained and production is accomplished
ontime withouttrouble. Productionhowever
is process in which things get dirty for
which a method is necessary for temporary
cleaning. It is necessary to have a structure
which can grasp indications of trouble at
every step of Seiri, Seiton and Seiso. Let me
list some of the important elements in brief.
1. Select objects of Seiketsu which can be
same that of Seiso.

2. Seiketsu methods, steps and points:
The methods and points of emphasis
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for keeping each object of Seiketsu
from getting dirty. If they get dirty, the
methods are same as used in Seiso.

3. Seiketsu Standards: Define Seiketsu
Level, check points for Seiketsu level
and operation time when nothing is
dirty.

4. Seiketsu Equipments: Equipments used
to prevent things from getting dirty.
Same equipments can be used to clean
things as used in Seiso.

5. Seiketsu Workers: On duty workers for
Seiketsu, workers in-charge of Seiketsu.

6. Objects for Inspection: Each system,
basic elements and results of Seiri,
Seiton and Seiso.

7. Objects for Inspection... Each System,
all basic elements, and results of Seiri,
Seiton and Seiso.

8. Method of inspection... Methods as
decided for Seiri, Seiton and Seiso.

9. Inspection Standards.... Definition and
degree of each disorder for inspection
objects.

10. Inspection Equipments... inspection
tools, equipment and check lists.

11.Purpose of inspection.... Setting
themes fro improvements and making
improvements for disorder.

Along with the systems and basic elements,
in order to make “Seiketsu” maintenance
systems improvements, it is necessary to
categorize the types of maintenance by
degree of dirt and the period in which it
occurs and then to systematize.




One type of maintenance system is the daily
Seiketsu. This is a structure which is used to get rid
of dirt, trash or any unwanted element generated
during production operations. The point of
emphasis for this improvement system is to remove
dirt and trash in quick time and as effectively as
possible, to keep necessary tools close at hand and
train Seiketsu workers to be able to keep disorder
to minimum.

The other system is emergency maintenance
system. This structure is get rid of dirt, trash or
dust which get generated suddenly and in great
quantities to affect the production operations.
The emphasis of this improvement system is to
pursue the source of dirt, trash and dust, get hold
of factors, create and study a plan for dealing with
problem, discover and improve disorder which
cause defects, breakdowns, frequent stoppages

and productivity reduction.

There are analytical methods and principles for
Seiketsu Improvements. Analysis of reliability and
maintenance in order to get rid of breakdowns and
frequent stoppages.

A breakdown is a situation in which stress reaches
its maximum in intensity. The intensity level
drops with time and machine stops sometimes.
Finally it stops due to sporadic breakdown. This
becomes a frequent stoppage. Stress and time are
the immediate cause of breakdown.

There are two reasons generally for frequent

breakdowns:

1. The operations department is indifferent about
daily preventive maintenance

2. Breakdown measures are left to the discretion
of maintenance department.

The two systems and their improvement steps are summarised in below table:

Improvement steps for daily = Daily "Seiketsu" steps ( for

"Seiketsu" maintenance
system.

2. Improvement steps for
Emergency "Seiketsu"

maintenance system. place and group)

each Seiketsu Object group)

Emergency "Seiketsu" steps
( for each Seiketsu Object

"Seiketsu" method for each Object. Inspection
steps and methods for disorder.

Individual improvements for disorders
Individual "Seiketsu" improvements and
equipment for each Object.

1."Seiketsu" method for each Object.
2.Inspection steps and methods for disorder.

3. Individual "Seiketsu" improvements and
equipment for each Object.

4. Creation of inspection standards for disorders

Improvement steps and points for Daily “Seiketsu” Maintenance Systems

Gather Equipments

Equipments for morning, evening and during work will be different because dirt

ﬂ situations will be different

Do cleaning with emphasis on dirt

Only spots that stand out are cleaned in the morning, only spots that get dirty

u are cleaned during work, everything is cleaned in the eveing.

Inspection of cleanliness

Inspection of disorder
ﬂ improvments

Minor Servicing

Put away equipment

Inspection to see if there is a uniform level of cleanliness

Inspect disorder and places which are hard to clean, add them into plans for

Do small repairs and servicing which can be done right away in the workshop.
u Procure equipments.

Put equipment in order and store.

Subscribe online at www.aigmf.com




Improvement steps and points for Emergency “Seiketsu” Maintenance Systems:

Gather large Equipments

Prepare cleaning equipment which is appropriate to the place in question and the
amount of dirt, trash,or dust etc which is being generated.

4

Do general cleaning

4

Inspection level of Seiketsu

well.

Inspection of disorder

Make prompt communication and

reports ‘ﬂ'

Do improvements of minor disorders

Put away equipment

Do general cleaning of the object in question. Clean very dirt places especially

Confirm uniform level of standards of Seiketsu
Make ssure of places where the cause of the large amount of dirt, trash,oil etc.

Discover major damages and disorders, notify superiors and maintenance
department and request repair and improvement

Immediately do repairs, servicing and improvements.

Repair, lubricate, service and clean equipments as soon as the claening is finished

and put back in its designated place.

Unless the operation department and maintenance
department cooperate, breakdown phenomena
cannot be grasped accurately, pursuit of cause
becomes lax, almost all potential defects are
overlooked and five mistakes are repeated. These
five mistakes are:

i. Mistake of not making preparations for basic
conditions which means there is no Seiso.

ii. Mistake of not considering good conditions for
enhancing the correct functions of mechanical
facilities and structural parts.

iii. Mistakes of making partial improvements and
not dealing with degradation.

iv. Mistake of taking measures without sufficient
analysis of breakdown phenomena.

v. Being only concerned with machines, tools,
materials, etc and forgetting how human
behavior ought to be.

The final “S” of “55” is SHITSUKE. It is generally
referred to in terms of manner and attitude. It is

different form other 4S, however, it is an abstract
phenomena because it has to do with individual
feelings. It is something born out of other 4S.

Normally the meaning of Shitsuke is learning
manner, having manners, dressing neatly or
instilling the customs necessary for a member in
work place or society.

Looking deeper into the meaning of Shitsuke, we
see that work of other 4S is maintained, the attitude
of the people be firm. In this case it plays an
indispensable role. Shitsuke appears in a concrete
fashion when rules such as wearing helmets and
safety shoes, keeping hair short, wearing name
plate etc. In other words it means:

1. Complying with workplace rules and methods.

2. Complying with these rules and methods must
become a habit. Even outside the workplace,
the attitude should naturally make itself
evident in everyday actions.

In following chart five measures are mentioned against breakdown:

Maintain basic conditions Do through Seiso

Fllow proper operating procedures
correctly

Rehabilitate deterioration.

Make early discovery of indications of

maintain good conditions and operate

Extraction and processing of potential
defects.

abnormalities.Restore deteriorations.
Never do partial improvments

Improve weak points in design

Improve proficiency
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Improve opereation proficiency. Self
maintenance proficiency

Get a good understanding of breakdown phenomena. Improve the real
weakpointsin design.

Improve Inspetion proficiency Improve
proficiency in minor servicing and
repairs




3. This attitude, which is the “knitting thread”
which works to maintain the other 4S, is very
important.

The basics of Shitsuke begin with obeying with

company customs, company rights, company

concepts and proceed onto obeying the rules for
maintaining a pleasant and orderly workplace
conducive to cooperative living. In order to have

“Shitsuke” behavior or in order to have rules

obeyed, itis necessary tolearn or to be trained. Next,

the “knitting threads”---- systems, equipments,
methods and standard operations which have
been found to be effective are necessary. Last of all,
methods of motivation, self-management system,

55 enactment certificates, acknowledge certificates,

poster promotion, 5S examinations, 5S patrols etc

will be necessary. It does not mean only following
rules but also improving disorder.

When improving a system for exploiting a
“Shitsuke” constitution, being aware of basic

elements and the type of structures makes it easy
to create a structure and fewer mistakes are made.

One of type of system is the autonomous “Shitsuke”
enforcement system. This system is one which each
workshop makes its own plans for the 4 S and puts
them into action and improves disorder.

The second system is one which recognizes
workshop having successfully implemented 4 S
and good results are achieved.

The third is a structure for giving simulative
encouragement for enacting the 4S. The system
is used where 4S has been introduced without
decisive progress being made. This system indicates
4S enactment theme, and themes for improving
disorders, puts them into an order of priority and
assists enacting the improvements.

To be concluded...

Glass in particular, can be recycled an infinite
yumber of times witfyout any loss of ualit

I
A \l
n‘. I': f-.."n.l"l I"l.. lfi.

ETAL BELTS ==

n FII:IHEEH IN ELAEE INDUSTRY SINCE 1963
AN IS0 9001 COMPANY
EUREKA BALANCED WEAVE BELTS

T (W T [ T T ﬂ'rTl-nll ’."'.?

MW/ A dw/ QW
w@@%%'
\w/ A/ AW/ AW/ A

TYPE L. 10 SPTCWFICATION
H-T3-12-12 {LDHR BELT)

NNNNNNRAL
ANV
QNN AN AN

TWiFE LH. P FLAT BPECIFRCATION
3 F2<3 W .78 2[LEHR BELT)

Fax ; #5022 3583 Dad
= =

TYPELM &
SFECIFICATION | 040 ~18-14

B e e B s

TYPE LK 8 FLAT
SPECIFICATION | 80-10-7 K 1-18

— R.1D. Ashar ot L. _

|Feermiary B D Asrwr Enpg D )
B D. Ashar Soempound, Main Boad, Waglo Estate, Thane - 400 804, Wahamehira, MDA Tal. & <01 -222802 1738 [Huntng Lina)
E-mail : rdashar@vsniref OR ashargrpibomS vsnl relin  Websie | wwhashangroup.com

TYPE LMW A8
SPECFICATION 24-18-10-10 ALHRE BELT)

l,t'm \
VATAVA
‘n’c\f'ii'\

ALY

']
TYPE GBI FLAT SFECIFAATION
ABEE N7 L & BMACHNE]

i _-.1- o

Subscribe online at www.aigmf.com




G L A s s

OPEN YOUR WORLD

Wherever

Discover a world of sparkling clear float glass.

www.hngfloat.com

Kanch | Vol 5 | No. 2 | Jan-Mar 2012



GLASSE

OPEN YOUR WORLD

HNG presents
Eco-friendly range of mirrors

Lead-free ‘ Copper-free ‘ Silver-based ‘ Safe ( REEN

eco friendly mirror

www.hngfloat.com




Furnace technology|

Feracitas:

convection

IN 1ts best
and most

r P TRt e O S et e L
‘\X Ve
-

i,
_}J—-‘."I‘"\. i L] ’..-'Il
S W T L | >
- -

BT j_

affordable form

Risto Nikander

FERACITAS OY
istory and status
Convection has  been  kKnown

H throughout the history of mankind.

Maybe more in cold countries like Finland,
where cold and wind keep people well aware of
its effects, In Finlamd there is even saying,
“wind freezes the house, but frost does the same
for the poor bam”™, However, in glass iempering
radiation heating was dominating until low
emissivity and coated glasses became common,

In order to fully understand cssential devel-
opment it 15 good to remember something of the
past. The introduction of roller hearth fumaces
revolutionized glass tempering by replacing ver-
tical furnaces. Both of them wsed radiation heat-
ing. Glasstech Inc, of the United States was the
pinmeer in the change from vertical to harizon-
tal furnaces. Howewver, Tomglass followed
quickly, also making interesting developments.

Eoller hearth furnaces brought great advan-
tages. bat also a problem, into the empenng
process, Radiation heating did not kezp the

Kanch | Vol 5 | No. 2 | Jan-Mar 2012

The technology used for the heating of
glass in furnaces has developed rapidly
over the years. The cause for this is also
due to the complex forms of glass used,
espsecially with regards to low-E. In this
article, Finnish company Feracitas gives us
an idea of the history behind the
developments, also comparing the different
types of furnaces from some of the main
players of the glass machinery industry

roller temperature stable, and the rollers were

sometimes oo hot or eo cold depending on

Ioading conditions. Hot rollers caused two

main problems;

- the glasses were “smiling’ when entering the
furnace due to the bot rollers, resulting in
white haze on the glass surface; and




Feracitas; convection
In Its best and most

affordable form

- the glasses sometimes even broke due to the
oo hot rollers

Chi the oiher hand, with contnuous Tull kead-
ings, the roller temperatures dropped and
causcd glass breakage in cempering and poor
glass struightness or instability of the glass
panes. That could be partly cormected by beaving
“empty loadings”, which needed mcreased oper-
ator skills and cansed a reduction in capacity.

Heating balance

To eliminate problems due 1o hot rollers,
Pauli Rewnamiiki, Product Development
Director of Tamglass, invented a very good and
interesting solution: ‘heating balamce”. As its
nams savs, what this really meant wias “balanced
heating speed on the wpper and lower sides of
the plass”, “This was achieved by air arbulence,
which was slight convection by compressed air
on the glass surface. With this method, it was
possible to eliminate both the “smiling” and
white haze.

Crver 30 vears have passed since this inven-
tion and, foday, “heating balance’ is standard in
all radiation heating fumaces.

Glamec
doubla
chambaor
furnace

Heating balance as shown i a

Heat focnsing Tamglass patent
Ancther  important | Note: dicection of air jets are
development in Tamglass | horizontal

furnaces was accuraie
heat focusing. "Closely spaced and individually
controlled heaters (radiators), were close o the
gliss amd ensbled heating o respond accurately
with different loading conditions, for both small
and large plass sizes. Heating balance and heat
focusing creaed the famwus HTEF wnpering fur-
NACE SEies,

The downside of compressed air convection

Cattim and

patent
principles

15 heat loss, When heating balance was usad for
low-E glasses, the air quantities had to be
incredsed, Many improvements were mied 1o
avioid problems and increase the effect of heat-
ing balancc, Examplcs include heat exchanger
for outcoming air, (Tamglass ProConvection);
and increase in air volume by means of com-
pressed  air by gpector  effect, (Erdman
Jetstream).

Tarbo comvection (Lniglass, Tamglass Sonic)
wiis snething in between Mower and com-
pressed air, which circulated air inside of the
fumace and avoided bemt losses. Howewver,
already at the end of 19808, Reunamiki, who
worked and was a shareholder in (Hlanrec, made
anather intercsting development; a double
chamber furnace, The first chamber was a blow-
er aperated convection heating chamber ar about
250°C, while the second chamber used quite
normal radiation heating, The machine design
did not fulfill the good convection principles as
wie know them today. Low temperatare in the
first heating chamber obviously made it ar least
a3 good a Fuwnace as HTE Glamec furnace
capacity was alsp much higher than HFT,

Full convection

In ithe mid 19905, real effons for the develop-
ment of “full convection fumaces’ started. This
imvodved large air volumes by means of hot air
blowers, intemal circulation and furnace tem-
perature around TPC, The first fumaces obyi-
ously had high heating speed but the processes
WeTe poar Mow b 15 sasy o explam why. The
convection air had no ‘heating profile” and
redlers were without any proper hezting, See
picture below.
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( SHANGHAI REFINE )
" MACHINERY )

Shanghai Refina Mackinery Company awner
and key stalf originated from he world's Biggest
glass lempering maching manufacturer Luoyang
North Glass. The company has good knaw how
in tempering machines. It has beea in eperation
Tor abowl three years and has sold aver B0
machings 1o :'“llllihlfl
Shanghal Refine. has werldwice
rights for Feracitas am patents and
technology.

"'-l'i'\l'ﬂ- ER R Rl

Tamglass acquired Cadiin and added three

.|.'I-II.I-'iIl-IIllllll-!l'l-li-lll!l!!'l-l-ii-l-'

radiation heating elements between the nozzle |y

blocks, A longer one was placed in the middle
of the famace wwd oo shorer ones @l the sides,
The idea was to create a “heating profile’. This
obviouzly did not have sufficient effect as the
retum air cooded down the radiation beaters and
radiation would not adsorh into low-E glasses
By,

It therefore becomes casy 1w understand
why fanwa's Convair was immediately — in
16 - m great process success, Convair
applied the heating principles of radiation fur-
naces to the convection air, additionally stabi-
lizing roller temperature.

v @ @

lenus patent drawing, [prinziple only]

It seems from many sobsequent develop-
menis, that if these main principles are not
followed, the process doe: not work well
amy more. Deviation from them needed to
be corrected at cost or the process characleris-
tics suffered.

The most common problems in some other
types af full convection heating fumaces ane:

- The retwrn airflow has been aranged to flow to

Kanch | Vol 5 | No. 2 | Jan-Mar 2012

Fig. A - Diner of Shanghai Refme, Mr. James Tang [left) and
his client Mrn Wang Bishang

Fig. B - Tamparing machine max. flat glass 3,300mm x
13,000mm feading from this direction. Cylindrical bending,
feeding from the opposite direction

Fig. C - Shanghai Refine Machinery Co,.Ltd. workshop and
maghines under construction

e sides of the fumace, which causes two

major problems:

+ pperation becomes indefinite and difficule
because heat focusing, (temperabure prodfils)
i5 lost, That happens due 1o the fact, that even
though convection air has been given comect
heat focusing, i is losy because the renurm air-
flow hampers Comection ar jes;

= capacity loss is great, about 30 per cent com-




Feracitas: convection
In its best and most
affordable form

HIGH GQUALITY CONVECTION DEVELOPMENT AND COMPARISON

The first easviction heating furnaces wers almos! disastars dud to the Tacts that

= They wees blowing undlorm temperature air onio the glass. They did not follow the heating principle of radiation beating
fumaces. Heating profile is a must also for convecion air,
Thay did not stakilize the amparatura of tha rodlers. In convection heating fumaces this is #van mors impartant than in
fidiation heatisg farnaces dug o the higher heating speed ol Comecion.

mrw

smEmEEEEE

Nelber These are Same (hiness desiged imatuing Glussrebots. Ireariably thery Rave ilinind prockss charcierislics

= lanua made ihe first parfect corveclion heating furnace (see below), bul the guestion i who makes i alfordably? ;
: Fumace Top convection Iridesconco Bottom corrvoction ‘Hoss ] :
= lana Gomvalr Fauries machined it iy iide=cence Rucilers healed manly Pomes wad :
s Iniese i rafialion plifes, Banka b methed by comecion ety .
i Designbused on wll dmacied of Faking S0 prte] whef &
= HFT dfwaiagy, canvestion s ol &5 eglaned anthe Saable molier maching wa §
1 wihifla radialion i ngaredl. kel el shrisl :
i plates 1o engble machising Even i retomn :
= convecios narres Bl furmace sl betwenncaen Nermal fusece: flesign i very .
1 lmchader 5is Biorwers bz, {C=L " 20mm), Ingiudes: six biown AP :
: 63 not Gt :
H ) iy probiess _ :
: Feroits, Bogim pusched o Wiy i Sascense Hesating magy as Blest procmees i
= Fisnish paienl sl Inda slnce radialion hesling fealures bul E
i pmnced a0l CanmiLinon Chambes "3 Pt [ fuimaci. b Simpler a0 bess H
 butdeeto all the wey from one plazs o The reguired bakance by Componants :
= ghong competiion aide I othar gids, diraction of gass forced corvaction. *lags haat and ;
» bppositon, {3 Sscontiee i) mawtamsd, (rod Paival perdisg i g5 and :
i [inal acceplancs sldewarsip and “less :
i orlyin 2008 58 COMmmiEnt maitiice :
i laff *cheaner o moke '
= Ghssrobuts Fad Jgn piales idesence Praclically simila 1g A e ghiminatiag :
:  RobaTemp inpilaced by sheed peoblems wem IANUA. indkscance 2
I devenpimen matal MNration ol #limiraizsa ardy by Efdaig priblas fih] 5
= sharind in 2003 ConvestEn ¥ s #¢ing special, Eorrvection, ducting, advantage sl if '
L] i Betuisle. cirsdly mardes in nivzlEs. bigweis, Ay, E
: Hormalty Sir Blowers, maTie bees drivess, slectncal ang :
. CORE RO e 3
! MEmRb hFutd Fus &
3 bigwery :
= Giacton FE 500 in 200 Faturm air Nows gl demsays Irideszmncs penblems M hattom Glason design many yeus -
i Lengiteding nerde fadeeing impingemen: o phvitusy #linisaad paaciing ahar o high quality :
5 blacks o i L and i jets and beoal iramsles by special nocle Fefiation healisg cenvection lurnaces
i Glyssroboms However, with coeficieal 25 wel 28 rangemears. [ifaen) only aopiied for Desgn incluges features.
= hwo begters in each norde bicck. hea! focus acouncy solation freer Giassmbats nlass beftow, 0 avoic patist infrngemenss - &
: i ety ccitn

ELLEE TR
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pared o good, direct comvection. This resulis
from heat transfer coefficient reduction
because convection air jets hit retum air flow
insend of impinging siraight on glass.

- elimination of bottom coavection also lends 10

twi profrlems;

= top convection increases heating speed.
That 15 why roller temperature stabilization

Subscribe online at www.aigmf.com
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is even more difficult than in radiation heat-
ing furnaces;

¢ capacily reduction al=o seems w be signifi-
cant.

THE BEST AND MOST AFFORDABLE
PROCESS

most affordable process?

Logically one needs o think about the tzm-
to be wery high with thin glasses, This has led to
boxes, nozzle boxes, nozzle design and air evac-

vation. The same is also applicable in convec-
tion heating. However, air temperatre and den-

quite far from tempering of thin glass,

Moreover, convection air must include prin- :
« made exampla of this.

ciples of radiation heating as earlier explained,
Feracitas' convection

way, which avoid problems of best known con-
vection fumaces, save on operation costs and
applhed mto the fumace conditions as follows:

Cilass oscillares in the beating section in the
direction of the funace. Norzle boxes are cross-

Capaciny, h.hhlrl.!'hllu.l!-m chear glaval

Heating power /per loading, (WW/m*, 5 mm clear glins]

2 1 | ] [
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THE WORLD'S BEST CONVECTION HEATING
FURNACE HAS BEEN AVAILABLE SINCE 1956.

NOW IT IS EVEN BETTER
AND MORE AFFORDAELE

lanea in Italy made top quality

Adter lanua Convair process was proven to be convection process by utilizing

ideal, the question was: Who makes the best and \echnology nd by addieg igh

intensily convection for the
. hime. Right f

pering section. Its heat transfer coefficient has © ::nlunr::u?r:gllllmgglrua
: ! *  success. lanua's patent claims
the known technologies for ducting, pressure © were, however, poorly
= lormulsted, They did not protect
: teatures. which made process

¢ axcallant, (method of haating
sity, maximum heating speed (without breaking -
the glass) and blowing distance. etc. lead to con- -
vection heating operating parameters which are &
¢ Convair process principles.

ald and proven Tamglass

convection air and roller
iemiperaiure stabilization). This

has pe mitted the use of lenua's
Glazsrabols HobaTemp i o wall

lanea‘s Gonwvalr and Glassrobots

RoboTemp are expensive o
Feracitas® convection patent combines tem- : Take Znd they have some
: : s ] : ¢ axcassive features like strong
PONIEME hoting tEehnotoges [ a cpHimom :  botorr side convection. As

¢ Botom convection is less

; i ¢ important than top convection,
manufacturing, These charactenistics are © severa manulfacturers mak
¢ machises withoul boltom

= convection. s elimination,

= howevsr, reduces capacity and

wise o the glass movement. There is no infer- = qayae process more uastable,

more difficull
1o operat.
Feracitas
patenis and
application
improve
certain
features of the
lanua and
Giassrobois
process but do
nal delesiorals
any thair
properties.
The patents
reduce
operating,
maintenancs

and manufaciuring costs.
When Ferzcitas process bised
maching ks manulaciured in
Ghima, if is wery competitive in
price. Business partmar of
Ferzcitas & Shanghal Refina
Machinery Co, Lid., (See Box
ahanghai Refine Machinery).

COMPARISON TO OTHER KMOWN
PROCESSES

Tochnical data of laswea and
Glassrobols is taken from their
cafalogues, Thay are natumlly
aimost exactly the same. They
hawve the sama chief designer and

practically the same process and
design.

Technical data of LandGlass and
Glaston is taken lrom ek
catabogues. Thay show the same
capacity figums. However,
heating pewer instaded on
iaston furnaces is about 1.5
limas kigher than that ol
LandGlass.

Reliable power consumption data
may med b availabile.
Manufacturers tend (o report the
cama mumbers limespactive of
thedr partleular sEuation. That is
why the best comparison may be
fo compare the average
eonncied haating power fa the
averans [oading area of diftersnt
maching sizes, This comparison
should naturally take loading rate
[capacily) Into considaration.
Loading rales and installed
heating power of known
technologies are companed in
graphic form on tha left. However
LandGlass brochares an nol
glear with regands to heating
power and, therelore, it has not
bedn Includad for hesting
powerfm?® lpading rale
comparison,
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ruption in rows of nozzles 50 every pomit of
glass gets uniform comvection.

After impinging the glass surface, the air
retuns o short distance in the longitudinal
dircction of the furnace, Thus harmiful airflow
across the fumace widih can be avoided. The
main heaters, however, are longitedinal w the
furnace so heating pattern follows good and
well-known radiaton heating and the best con-
vection healing fumaces,

In mdiation heating fumaces, glass botiom
heating & mexpensive, but it has certain small
defects as explained earlier. Experiences of glass
bottom heating in convection heating fumaces
now cover all good and bad features. One excuse
mol 1o have bottom convection 15 the possible
breakage of glass nside the fumace. in which
case noFzbes hetween the rollers conld cause
additional damage, The second excuse 1z that
comvection is nof as impomant on  Non-coated
glass surfaces. Convection is also expensive o
miake and increases fumace price by quike a rea-
somabde sum.,

Feracitas principle

Ferucitas principle is to wtilize everything
good in radiation heating furmaces, free of cost
heat transfer by radiation. This, however, neads
assistance, The fumace below the glass is cov-
erad ahout 75 per cent by rollers. Therefone
glaszs bottom heating takes places mainly
through the rollers, Sensible possikilities for
any other heating method are nenexistent in
mller hearth fumaces, I is therefore logical o
increase the heat transfer through the rollers,

=7 .
Y i & = Y e

Feracitas patented convection

Feracitas pateuts

Feracitns patenis and patent application are
designed 1o reduce the number of components,
sich as hot air blowers. Simpler design
also reduces operafing costs by reducing heat
losses, electricity to run the blowers and
service costs. Expensive hot resistance ducting
and connections inside the furnace are mimi-
mized, These [actors reduce operating, manie-
nance and manufectoring costs. Onm the
other hand, other operaling parameters arc
maintained on the level which ensures high
capacity and maintains or even improves all
process features,

L raficnn greemert
Shanghai Refine Mawifacmiring Co,, Lnd,
and Feracitas have signed a cooperation agree-

\ F‘rﬁml::jng ment covering all convection aspecis of fur-
S naces ranging from technical collabormion,
pmmﬁ“& marketing and selling, msanufacturing and
patent pending | . ices. This cooperation combines the best
western technology with professional and
price competitive Chinese fumace busimess
and manufaciuring. W
Feracitas Oy
Tamipere - Finland

Tel: +#358 - 44 - 7554003
Fac +358 - 3 = 3184432

Shanghai Refine
Machinery Co., Ltd.

Tel: +86 - 21 - 34635176,/61127337
Faoi: +86 - 21 - 34635109
E-mail 187 2@gmail.com
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DUKHIRAM

DUKHIRAM MAURYA ENGINEERING & REFRACTORY WORKS (INDIA) PVT. LTD.

STEEL WORK & REFRACTORY LINING / INSTALLATION
the most trusted name for service in the glass industry

We Specialise in :
e Glass Melting / Silicate Furnace
(Design Sodium Silicate Furnace)
Fabrication & Erection of Structural Steel, Piping & Ducts.
Refractory Dismantling, Lining / Installation of all kinds of Glass Melting / Silicate furnaces

Drilling & Draining and Heat-up of Furnaces

Hot Repair, Clearing of Regenerator by Poking & Thermal Decongestion

OUR CLIENTS ARE BOTH NATIONALLY & INTERNATIONALLY BASED

Some of Our Valuable Clients
Hindustan National Glass & Industries Ltd.,

Bahadurgarh, Rishikesh, Nashik, Neemrana, Puducherry
Piramal Glass Ltd.,

Ceylon Glass (Srilanka), Kosamba (Surat), Jambusar (Baroda)
AGI Glaspac, Hyderabad

Hyderabad (A.P.), Bhongir (A.P.)

Gujarat Boraosil Ltd., Bharuch, Gujarat

The Indo Asahi Glass Co. Ltd., Jharkhand

Fives Stein / Sejal Float Glass, Ankleshwar

Neutral Glass & Allied Ind. Ltd., Surat, Gujarat

Saudi Arabian Glass Co. Ltd., Jeddah, Saudi Arabia

ARC International Middle East LLC, U.A.E.

The National Company for Glass Industries., K.S.A.
Majan Glass Co. S.A.0.G., Oman

Jebel Ali Container Glass Company, U.A.E.

¢ Gold Plus Glass Industries Limited (Float Glass), Roorkee
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We also provide our Refractory application services to other plants as below:
Cement, Refinery, Copper Smelter, Aluminium Smelter, Steel, Sugar, Ceramic, Rolling Mills, Reactors, Boilers etc.

DUKHIRAM MAURYA ENGINEERING & REFRACTORY WORKS (INDIA) PVT. LTD.

STEEL WORK & REFRACTORY LINING / INSTALLATION

OFFICE : B-304, Universal Business Park, Kamani Oil Mill Road, Chandivali, WORKSHOP : Plot No. 1, Survey No. 158, Uttar Shiv Road,
Sakinaka, Andheri (E), Mumbai - 400 072. INDIA Goteghar, Off. Mumbra-Panvel Road, Dist. - Thane, INDIA.
Tel. : +91-22-2857 9788 / 89 / 2857 5411 / 2857 2269 Fax : +91-22-2857 2291
E-mail:info@dukhiram.in / dukhiram.maurya@gmail.com

Web : www.dukhiram-enggfurnace.com
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INDIAN UNION BUDGET 2012-153

* For Indian economy, recovery
was interrupted this year due to
intensification of debt crises in Euro
zone, political turmoil in Middle East,
rise in crude oil price and earthquake in
Japan

* GDP is estimated to grow by 6.9 per cent
in 2011-12, after having grown at 8.4 per
cent in preceding two years

* India however remains front runner in
economic growth in any cross-country
comparison

e For 2012-13, Rs.30,000 crore to be raised
through disinvestment. At least 51 per
cent ownership and management control
to remain with Government.

¢ Twelfth Five Year Plan to be launched
with the aim of “faster, sustainable and
more inclusive growth”

* Efforts to arrive at a broadbased
consensus in consultation with the State
Governments in respect of decision to
allow FDI in multi-brand retail up to 51
per cent

* National Manufacturing Policy
announced with the objective of
raising, within a decade, the share of
manufacturing in GDP to 25 per cent
and creating of 10 crore jobs

* Proposal to continue to allow
repatriation of dividends from foreign
subsidiaries of Indian companies at
a lower tax rate of 15 per cent up to
31.3.2013

* Exemption from Capital Gains tax
on sale of residential property, if sale
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consideration is used for subscription
in equity of a manufacturing SME for
purchase of new plant and machinery

Turnover limit for compulsory tax audit
of account and presumptive taxation

of SMEs to be raised from Rs.60 lakh to
Rs.1 crore

Proposal to provide weighted deduction
at 150 per cent of expenditure incurred
on skill development in manufacturing
sector

Tax proposals for 2012-13 mark progress
in the direction of movement towards
DTC and GST

Service tax confronts challenges of

its share being below its potential,
complexity in tax law, and need to
bring it closer to Central Excise Law for
eventual transition to GST

To maintain a healthy fiscal situation
proposal to raise service tax rate
from 10 per cent to 12 per cent, with
corresponding changes in rates for
individual services

Standard rate of excise duty to be raised
from 10 per cent to 12 per cent, merit
rate from 5 per cent to 6 per cent and the
lower merit rate from 1 per cent to 2 per
cent with few exemptions

Concessions and exemptions proposed
for encouraging the consumption

of energy-saving devices, plant and
equipment needed for solar thermal
projects
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Our latest design like none other. P Exclusive with quality so clear - its in a class of its own.
Perfect for Interiors or Exteriors. P Pure Figured Glass.
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“Certified ISO 9001:2008 Company” "¢_
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Works Office:

Kondagudem, Gowripatnam P.O., Devarapalli Mandalam, West Godavari Dist. — 534313 (A. P.)
Ph.: 91-8813-278606/278626 Fax: 91-8813-278603 Email: godworks@triveniglassltd.com
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SR LU ITECH

S
A LEADING PROVIDER OF END-TO-END SOLUTIONS FOR
GLASS MANUFACTURING INDUSTRY

We offer:
Design, construction and consulting services for
glass furnaces
Hot and Cold repair of glass furnaces through the
supply of highly skilled manpower
Turnkey solutions for Furnace Steel Fabrication and
Erection
Ready stock of Fused Silica Bricks and LUBISOL Si-
Seal Kit for urgent requirements

Our Worldwide Business Partners:
FOREHEARTH SERVICES, UK
design, audit and training in operations of Forehearth.
LUBISOL ENGINEERING COMPANY, BULGARIA

Silica Crown Insulations
SVA INDUSTRIE FERNSEH GMBH, GERMANY

Furnace Camera Systems

SHINECARRY INDUSTRIES LTD, CHINA,

all types of refractories

HENAN CHIEF WAY INDUSTRY CO. LTD, CHINA

electrocast refractories
CHANGSHU HONGZHOU MOULD CO., LTD, CHINA,

glass moulds and equipments

I INSULATIONS g .

Lubitech Enterprises
233, Mastermind IV, Royal Palms, Aarey Colony, Goregaon (E), Mumbai 400 065.

T/F: +91 22 28790325, E: lubitechservices@yahoo.co.in
Website: www.lubitechenterprises.com
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Contact Details of AIGMF Members

It has been observed that contact information of some of the members is not updated in AIGMF records.
Certain circulars / information do not reach them on time.

To serve you better, we request Members to kindly supply their updated details in the following format
at info@aigmf.com

Category- Please specify
(Glass Mfr/Supplier/Consultant/Others)

Company’s Name

Contact Person

Department / Designation
Address 1

Address 2

City

PIN

Telephone

Mobile

Fax

Email
Website
Remarks (if any)

SMS facility: Last year, AIGMF has introduced SMS facility to disseminate critical information
directly to select members on their mobile phone. In order to avail this facility one or two alternate
mobile phone nos. may be provided.
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Q7188 PLANTS SCRUP
TRAPER

WE ARE ONE OF THE LEADING GLASS PLANT’S SCRAP
TRADERS OF INDLA.

WE ARE ALWAYS INTERESTED IN BUYING SCRAP MATERIAL FROM GLASS FACTORIES.

WE DEAIL IN:-
*USED REFRACTORY.

*UNUSED REFRACTORY.

*USED GLASS FURNACES.

*GLASS PLANTS MACHINERY.

*SICK OR CLOSED GLASS UNITS.

NOTE: WE DO FURNACE DISMENTALE WORK ALSO.

IF YOU HAVE PLAN TO DISPOSE OFF ANY OF THE ABOVE ITEMS, PLEASE CONTACT US.

Furgan Ali
U. P. Sales
156 Nagla Bari
Kashmeri Gate Choraha
Near super Electronics
Bye Pass Road
Firozabad U.P. Pin 283203
India.
Contact Nos.
+91 9927938063
+91 9024127692
+91 9219668446
+91 5612280841

Email: zulfiqgar ali fzd@yahoo.com
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Another enterprise of

Empire Industries

ol

Vitrum Glass.... An 1S/IS0 9001:2000 Company

Each day we make one million glass containers to carry
medicine, food and drink into homes just like yours.

An acknowledged leader in marketing operations cover the
the manufacture and export of  additional areas of Machine Tools,

amber glass hottles, Yitrum Instruments, Instrumentation
ilass meets the wide ranging Eystems and Chemicals.

apd expanding needs of the Empire Institute of Learning,
pharmaceutical, food and another enterprise of Empire
beverage industries. located in Mumbai provides high

Of course, Empire Industries  quality of education in the field
Lid. are doing a lot more than of Manapement, Technology, Arts

dealing in glassware. Their & Design.
414, Senapati Bapatl Yarg
% Bombay 400 013
YITEnMm Tel: 002 . 24O9ATHK
ELARS 22 . 24032408
| AMENTERPRISE OF (22 . 240554110

Fax: (22 - 24037003
Email: winmbtg 6 vanl. et

Where Excellence Leads
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RIICO awards for outstanding contribution of Industries

"RIICO (Rajasthan State Industrial Development & Investment Corporation) felicitated
Industries for their outstanding contribution on its foundation day celebration on 28th
March in Birla Auditorium Jaipur. Honorable Minister of Industries, Rajasthan, Mr. Rajendra
Pareek was the chief guest along with the Chairman RIICO Mr. Sunil Arora and MD RIICO
Shri Rajendra Bhanawat.

Eminent personalities from Jaipur, representatives of different industries associations
and members from industries operating in different RIICO industrial areas in Rajasthan
attended the program.

HNG Neemrana received two awards - First Runner-up in the category of Corporate
Social Responsibility and Commendable Performance in the category of Efficient Water Use,
"Green" Unit & Innovative Practices.

Mr. Bharat Somany received these awards (Trophy and Certificates) from Mr. Rajendra
Pareek, Industries Minister of Rajasthan. Mr. RL Khandelia, President and Mr. KK Sharma,
Vice President/Plant Head HNG Neemrana also attended the ceremony.”
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Gujarat goes green with solar
panels on Narmada Canal

The small Indian state in the west side of India
sharing its borders with Pakistan, Gujarat is
promisingly developing and its Chief Minister,
Mr. Narendra Modi is doing a very commendable
job. The Janmarg BRTS and the GSRTC Volvo Wifi
buses already being hit projects, now joins one
more in the line - The state now generates electricity
from solar panels laid atop the Narmada Canal.

The solar panels are being laid atop the Narmada
branch canal near Chandrasan village of Mehsana’s
Kadi taluka, around 75 km from Ahmedabad.
The Gujarat State Electricity Corporation Limited
(GSECL) will install these solar panels for about 1
km over the Narmada Canal for generating 1 MW
of solar power. The engineering, procurement
and construction contract for the project has been
awarded to Sun Edison at a cost of Rs 17.71 crore.
In traditional solar energy plants, the solar panels
are laid on the land and in this unique method, the
solar panels will be covering the canal. This project
is believed to have the following advantages:

1. The electricity is generated from renewable
solar energy and hence it is clean and
environment friendly
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2. Since the canals are covered with solar panels,
there will be no explicit need to acquire land to
install the solar project

3. The water evaporating from the canal will be
reduced as the canal will be covered.

4. The power generated will be supplied to
villages alongside the canal, which will lead to
lower transmission losses

Bulk of India’s future energy to
come from renewables

By 2050, nearly 69 per cent of the electricity
produced in India will come from renewables like
solar energy, suggests arecent market insight on the
“BIPV (Building-integrated photovoltaics) Market
— Emerging Opportunities through Sustainable
Resources” by Frost & Sullivan. India’s strategic
geographical location enables it to tap the vast
potential for solar power generation, with about
300 clear sunny days in a year, the Frost & Sullivan
report says.

Significantly, India, at present, is facing a severe
electricity deficit, amounting to 67.148 billion
KWH during 2010-11. The overall consumption
of electricity in India in 2010 was 601 billion KWH
with industrial, residential, commercial, and other
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sectors contributing 35 per cent, 28 per cent, 9 per
cent, and 28 per cent respectively. This is likely to
surpass 1,000 billion KWH annually by 2020.

Therefore BIPV projects are the only viable solution
for every individual/corporate to be aware of and
be self-dependent to generate power on their own
and also to contribute to overcome the energy
deficit in the country, the report says.

BIPV are photovoltaic materials used to replace
conventional building materials (such as glass
facades/panels, or aluminium cladding/structural
glazing, and so on) in parts of the building envelope.
The concept of BIPV is new and at a very nascent
stage in India. In developed countries, the BIPV
system is interfaced with the available utility grid,
but BIPV may also be used in standalone, off-grid
systems, and is cost-effective.

“The costs of BIPV building envelope materials
are more than the conventional building envelope
materials that are commonly used in building
construction. However, by replacing and avoiding
the cost of the conventional materials and power
generator, the incremental cost of the BIPV is
reduced and their lifecycle cost is improved.
That is, the cost of BIPV systems often has lower
overall costs than PV systems that require separate
dedicated mounting systems,” Frost & Sullivan
mentions.

Interestingly, India, at present, does not have any
infrastructure for raw material production for solar
panels (polysilicon) and is entirely dependent on
imports.

Tie-up between LUBITECH
and IHARA FURNACE CO.

LUBITECH ENTERPRISES has signed an
agreement with Japan's leading glass plant and
services providers IHARA FURNACE CO. LTD.,
JAPAN to offer their services in India. List of
equipment and services provided by IHARA
FURNACE CO. LTD.,, are

1. Glass Plant and Glass Auxiliary Equipment
a) Glass Plant and Glass Furnace
b) Combustion Equipment
I. Melting end combustion equipment

II. Working end and forehearth combustion
equipment

Glass News India

c) Reversing Valve and Flue Damper
d) Batch Charger
e) Furnace Cooling Equipment
f) Metallic Recuperator
g) Electric Boosting System
h) Furnace inside Monitoring Equipment
i) Instrumentation Equipment
I. Central monitoring & Control equipment
II. Combustion control system
III. Glass level control system
j) Annealing Lehr
k) Batch Plant
1) Exhaust Gas Treatment System

m) Chimney

Mr. Kazuhisa Arai, Thara Furnace Co. Ltd and Mr. Jayant
Shroff, Lubitech Enterprises shaking hands at tie-up
ceremony in Mumbai on March 12, 2012

2. Construction, Maintenance, and Other Services

a) Plant Construction
b) Furnace Construction

¢) Furnace Repair Service, Maintenance Service,
and Diagnosis Service

d) Heating Up and Drying Out Service

e) Furnace Energy Saving Diagnosis

3. Other Technology and Services
a) All Electric Melting Furnace
b) Pot Furnace and Small Sized Tank Furnace

c) Cullet Preheater
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K'S Shetty to head CII
Puducherry

K S Shetty, Vice President, Hindusthan National
Glass and Industries Ltd, Puducherry was elected

as Chairman of Confederation of Indian Industry
(CII), Puducherry State Council for 2012-13.

K S Shetty holds a B Tech (Mech) degree from
Regional Engineering College, Surathkal, and has
a vast industrial experience of around 30 years in
the Glass Industry. He was the vice Chairman of
CII Puducherry for the year 2011-12. He was the
Convenor of Membership Panel of CII Puducherry
for last year and actively participated in various
activities of the CIL

“Quality Brands 2012-14"
awarded to Empire Industries
Ltd., Vitrum Glass

“National Education & Human Resource
Development Organisation” awarded “Quality
Brands 2012-14” to Empire Industries Ltd., Vitrum
Glass, Mumbai at its national level seminar on
“Individual Achievements, Intellectual Excellence
& National Development” in Mumbai on January
31, 2012.

Prominent National leaders, Economists,
Industrialist and Eminent people from Television
and Film Industry were present on the occasion.
Quality Brands awards were presented to micro,
small & medium scale Industries selected from all
over the country. Selected individuals were also
honoured with “Rashtriya Udhyog Ratna Award”
for the exemplary services rendered by them in

their respective fields.

Piramal Glass invests
Rs 115 crore on Vadodara plant
expansion

Glass packaging company Piramal Glass has
invested Rs 115 crore for capacity expansion at its
Jambusar unit.

Piramal Glass Managing Director Vijay Shah told
that "We want to focus on high margin cosmetic
and perfumery (C&P) segment. Hence, we decided
to increase our production in the segment."
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Mr. S.S. Parmar, Director, Vitrum Glass was awarded
“Rashtriya Udhyog Ratna Award” on the occasion of
National Economic Growth through Individual Contribution

About operations in Sri Lanka and USA, Shah said
in both these countries their units have been doing
well.

"We are clocking double-digit growth in Sri Lanka
while relining of one furnace is over in US which
will further improve its performance," said Shah.

Talking about the company's third quarter results,
he said net profit for the October-December period
stood at Rs 22.9 crore on a consolidated basis.

Consolidated net sales stood at Rs. 340.1 crore, up
from Rs 310.6 crore in the same period last year.

The Piramal Group firm is one of the top global
manufacturer of specialty glass containers for
cosmetics & perfumery (C&P), specialty foods &
beverages (SF&B) and pharma segments. In Q3
FY12, the C&P segment grew by 7 per cent and
contributed 47 per cent of the total sales, Shah
said.

SF&B division grew by 31 per cent on account of
higher sales in Sri Lanka thereby, contributing 27
per cent to the sales, the Managing Director said.

Consolidated sales for the nine-month period
ended on December 31, 2011 grew by 10.2 per cent
to Rs. 980.3 crore as against Rs 889.6 crore in the
corresponding period. Profit after tax (PAT) stood
at Rs 81.9 crore.
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Interactive Session with SINGAPORE SAFETY GLASS PTE LTD

Mr. Seng Choon, Singapore Safety Glass Pte Ltd (SSG) met Manufacturers/exporters of Architectural Safety Glass in India
regarding Strategic Partnership with Glass Manufacturers.

Chemical and Allied Products Export Promotion Council of India (CAPEXIL) along with The All India
Glass Manufacturers’ Federation (AIGMF) organised an interactive meet of Manufacturers/Exporters
of Architectural Safety Glass in India with SINGAPORE SAFETY GLASS PTE LTD on Jan 17, 2012 at
CAPEXIL New Delhi office.

(Glass News Source: World Wide Web)

The use of recycleo glass in new containers

helps save energy. 1t helps in brick and cevamic
manufacture, and it conserves raw materials,
veduices evergy consumption, and reduces the
volume of waste sent to [andfill

Every metric ton (one long ton or 1000 Rg) of waste
glass recycled into new items saves 315 kilograms
of carbon dioxide from being released into the

atmos fyeve ourin tbe creation of new g[ass

Subscribe online at www.aigmf.com




UP GLASS MANUFACTURERS'
SYNDICATE (UPGMS) Programs

Workshop on Sourcing
Overseas Buyers
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A workshop on sourcing Overseas Buyers and
Terms of Payment was organized by Federation of
Indian Export Organizations (FIEO), New Delhi
at Hotel Monark, Firozabad on March 14, 2012.
Around 30 members of U.P. Glass Manufacturers
Syndicate and members of Exporters Association,
Firozabad participated in the workshop.

Awareness Programme on
Intellectual Property Rights
(IPR)

As part of the Intellectual Property Rights
(IPR) component of the National Manufacturing
Competitiveness Programme (NMCP) of the
Ministry of MSME, the Federation of Indian
Micro and Small & Medium Enterprises (FISME)
organized an awareness programme on Intellectual
Property Rights (IPR) in association with U.P. Glass
Manufacturers Syndicate (UPGMS) for the MSMEs
of Firozabad Glass Industry on February 25, 2012.

Mr. Mohan Lal Aggarwal, President, UPGMS
and Mr. Hanuman Prasad Garg, Director, The Glass
Industrial Syndicate inaugurated the programme
which was attended by the entrepreneurs from the
glass units in and around Firozabad.

The programme was intended to sensitize the
industry members on the importance of acquiring IP
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rights of their work through trademark, copyrights
and patents for gaining an edge over competitors.
During the event participants were informed about
the role of the Intellectual Property Facilitation
Centre (IPFC) for MSMEs and the services to be
provided by this centre. IP experts participating
in the programme focused on the importance of
protecting Industrial designs so that the Glass
Industry of Firozabad can get recognition for the
creativity of their intellectual work.

Firozabad glassware has a long history going
back to King Akbar and the industry started with
manufacture of bangles, small bottles and other
glass articles. These products such as decorative
lights, candle stands, flower vases are unique as
they do not have joints.

Officials of FISMA’s IPR Facilitation Centre
explained to the participants the content and
scope of Geographical Indications applications
as an intellectual property right with examples
related to the local glass industry and how the
term ‘Firozabad Glass’ can be protected from a GI
perspective and how other such Gl rights such as
Kannauj Perfume, Kanpur Saddlery, Moradabad
Metal Craft, etc. can be created and protected
through artisans forming communities to register
and control the use of their Gls. Such Gls could
then be used for the development and overall
benefit of the Glass Industry in Firozabad.
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Millars

HIGH SPEED
PAN MIXER

For Glass Industries

TECHNICAL DATA
Technical Data THZ THZ THz THZ THZ
375 750 1125 1875 2250
Capacity maximum 375 750 1125 1875 2250
Input in Ltrs.
ICapa‘?'ty maximum dry 375 750 1200 2000 2500
nput in Kgs.
For Enquires:

SKYLINE MILLARS LIMITED SKYLINE MILLARS LIMITED

4" Floor, Churchgate House 210 Pragati Tower

32-34 Veer Nariman Road 26 Rajendra Place

Fort, Mumbai — 400 001 New Delhi - 110

Tel. : (022) 2204 7470, 2283 1375 Tel. : (011) 2572 1566

Fax : (022) 2204 9408 Fax:(011) 2581 4913

Mobile : +91-9892679925 Mobile : +91-9810837017

E-mail : millars@vsnl.net E-mail : sales.del@gmmpfaudler.co.in

Subscribe online at www.aigmf.com



Glass Recyling Figures
Steady in 2010

Using waste as a raw material
feeds the circular economy

According to the latest glass recycling
estimates - published by the European
Container Glass Federation (FEVE) and one
year ahead of Eurostat’s official data - the
average glass recycling rate in the European
Union remains stable at 68%. That means
about 25 billion glass bottles and jars were
collected throughout the European Union in
2010.

While industry makes use of all the glass
that is collected; not all types of recycling
carry the same environmental benefit. The
product closed loop is at the top because it
replaces the need for virgin materials within
the same product life cycle: 80% of collected

CONTAINER GLASS - YEAR 2010

T
ENVIRONMENT

glass bottles and jars are recycled in a bottle-
to-bottle closed loop recycling system. By
recycling glass, in 2010 in the EU® :

* More than 12 million tons of raw
materials (sand, soda ash, limestone)
were saved: that’s two Egyptian
Pyramids worth of sand and other raw
materials saved® .

¢ More than 7 million tons of CO2 was
avoided equal to taking 4 million cars
off the road.

Because glass is 100% infinitely recyclable
in a closed loop system, each time a bottle
or jar is properly collected and recycled and
made into new containers, energy and raw
materials are saved and less CO, is emitted.
These characteristics make glass a clear
example to follow in the ambitious strategy
of the European Commission to make
the European Union a ‘resource efficient’

COLLECTION FOR RECYLLING RATES IN EURDPE
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economy where recycling is the key factor to waste
reduction and where waste is considered as a
valuable resource®.

“Glass collection and recycling is the perfect component
of a circular economy,” says Niall Wall, President of
FEVE. “As there is still 32% of glass that is not yet
collected our goal is to get this precious resource back in
the bottle-to-bottle loop. With the help of national and
EU authorities, collectors and processors we want to
increase the quantities of good quality glass collected so
that we can recycle more in our plants.”

FEVE has recently worked with ACR+ the
Association of Cities and Regions for Recycling
and Sustainable Resource Management to promote
good practices in glass recycling in Europe. The
report® says separated waste collection schemes
should be widely supported if we are to build a
circular economy for glass packaging. In May 2012
the EU Commission is due to announce a new legal

ACR+ and FEVE report shows
good practices in glass recycling

Environment

status for post consumer glass (cullet) - giving
cullet a status of non-waste, a measure that is likely
to help further increase glass recycling rates.

1) Published on www.feve.org. The number
of units has been calculated on a standard
average EU weight of 450g. Currently, glass
lightweight bottle can weigh 285g. Where data
2010 were not available from FEVE sources,
2009 Eurostat data were used.

2) Based on calculations backed by COREVE and
FEVE. See www feve.org

3) Itis estimated that 5.5 million tons of
limestone, 8,000 tons of granite and 500,000
tons of mortar were used in the construction of
the Great Pyramid. http://en.wikipedia.org/
wiki/Great Pyramid of Giza

4) http:/ /ec.europa.eu/resource-efficient-europe

5) http://www.acrplus.org/glass recycling
report

A report published by the Association of Cities and Regions for
Recycling and Sustainable Resource Management (ACR+) for the
European Container Glass Federation (FEVE) says: Separated waste
collection schemes should be widely supported if we are to build a
circular economy for glass packaging. It stated that Europe needs to
use its resources much more sparingly by recycling more, meaning we
need higher collection rates and higher quality of collected glass. The
report concludes that only glass bottles and jars collected separately
will result in both a higher quantity and quality of post-consumer glass
(cullet) availability that can save resources to make new packaging.

Glass stands out as one of the best examples of the
closed loop production model because it is one of
the most effectively recycled materials in Europe
(67 percent on average). This is not only because
of its natural characteristics - it is 100 percent and
infinitely recyclable -, but also because of well-
established separate collection schemes. More can

be done however and the study highlights some
good practices. More recycled glass brings major
benefits for the environment because when recycled
glass is used, fewer raw materials are extracted,
less waste is generated, less energy is used and less
CO, is emitted.

Subscribe online at www.aigmf.com
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25bn bottles and jars collected

“Last year, more than 25bn bottles and jars were
collected in Europe, while almost 100 percent of
the glass collected is used, the vast majority of
it well over 80 percent is actually recycled in a
bottle-to-bottle production system supporting
a circular economy”, observes Adeline Farrelly,
FEVE Secretary General. “The better the quality
of the glass collected the more we can recycle in a
bottle to bottle system. This type of glass recycling
is not only a local industry but also brings major
economic and environmental benefits. We strongly
support the findings of this timely study which
underpins the importance given to recycling in the
EU’s waste hierarchy.”

Based on a comprehensive assessment of European
municipalities’ collection schemes, the ACR+
study identifies eight schemes including bottle
banks with colour separation, as key drivers to
glass recycling growth.

Separate collection system is better

In separate collection systems the processed
material is of better quality to meet the specifications
necessary for the bottle-to-bottle production and
is cost competitive in relation to the use of virgin
raw materials. Other systems, like co-mingled
collections can be either too costly or provide glass
only suitable for low-grade applications (e.g. as
aggregate). These applications are literally a waste
- because the material is lost forever from the
circular economy.

“We need a more integrated approach with all the
stakeholders along the chain, includingcitizens, and
make more sustainable waste collection decisions
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Environment

in the future”, states Olivier De Clercq, Secretary
General of ACR +. “We think it's important for local
authorities and collection organizations to know
more about what happens to materials once they
are collected. Clear technical guidelines and ad hoc
support for proper glass collection would make
recycling easier and even better performing.”

Clearer communication recommended

The study also recommends more and clearer
communication to citizens about the benefits of
glass collection and recycling in a bottle-to-bottle
system, and the role they can play. Municipalities
can work on this aspect too, as can industry. The
European container glass manufacturers - through
FEVE - support “Friends of Glass”, a self-fed
European consumer community of more than
30,000 people promoting the consumer right to
choose food and drinks in glass packaging. A number
of tools are available on www friendsofglass.com to
increase consumer awareness about glass recycling
and the environment.

The study “Good practices in collection and closed-
loop glass recycling in Europe” and its synopsis is
available on www.feve.org

UAE brings forward ban on

disposable plastics

The United Arab Emirates (UAE) has brought
forward its ban on all disposable plastic products,
except on those made from oxo-biodegradable
plastic, by one year.

The ministry of environment and water issued
a decree banning the use of non-biodegradable
plastic bags by the end of 2012.

Originally, the ban was proposed to be made




effective on 1 January 2013 but concerns about
plastic products accumulating in the deserts and
the sea, and the effect on the local wildlife, have
led the ministry to rethink.

Plastic packaging
The ban covers all packaging and disposable articles
made from plastic polymers derived from fossil-

fuels, except those made from oxo-biodegradable
plastic, according to the Ministry.

The banned products include flexible shopping bags
and semi-rigid plastic packaging for food, magazines,
consumer-durables, garbage bags, bin-liners for
household use, shrink wrap, pallet wrap and cling
film.

It also covers other articles normally used over
short periods and subsequently discarded.

The official notice stated that all plastic products from
now on will require ECAS Registration Certificate
issued by Emirates Authority for Standardisation
& Metrology (ESMA) only for products made from
oxo-bio plastic.

The products should comply with UAE Standard
5009 of 2009 and must be made with pro-degradant

additive from suppliers who have been audited by
ESMA.

ESMA will inspect plastic bags and other plastic
products at port-of-entry and also conduct factory

Environment

inspections to ensure full compliance of products
being manufactured within the UAE.

About the ban on disposable plastics, PAFA chief
executive Barry Turner said: “The focus has to
be on educating the consumer to use packaging
responsibly and to reuse and recycle it.

“Wehave to reuse and recycle to conserve resources
and not destroy resources.

“There is no escaping this and to think there is a silver
bullet is misleading. In fact there is a real danger that
consumers think they can discard used bags just
because they will degrade so far from addressing the
route causes this measure can and will make things
worse.”

‘Opportunity’
Oxo-biodegradable  plastic firm Symphony
Environmental said the ban presents the company

with an opportunity to supply a market estimated
at 500,000t and where it is an authorised supplier.

Symphony is also making its d2detector, a portable
device which can tell instantly whether a plastic
product is oxo-biodegradable, available in the
UAE.

Oxo-biodegradable plastic has a controlled lifespan
and ability to biodegrade completely either on land
or water and has proved popular across the Middle
East and particularly in the UAE.

Recycling one glass bottle saves enough energy to

power a 6o-watt bulb for four hours, a computer

or 30 miinutes or a television for 20 winutes

Glass preserves flavor, maintains health, enances
quality, protects the environment and builds brands

Subscribe online at www.aigmf.com
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CAPE INDUSTRIAL SERVICES PVT. LTD.

SPECIALLIZED IN REFRACTORY LINING / INSTALLATION AND MECHANICAL WORK
The most trusted name for the service to the Glass Industry
We are specialized in:

Refractory Lining / Installation of Glass Furnace

Fabrication & Erection of Structural Steel, Piping & Ducting
Refractory Dismantling, Relining / Reinstallation

Drilling of Furnace & Draining of Glass and Heat-up of Furnaces

ke

Hot Repair of Furnace, Removal of Regenerator Checkers
Some of Our Valuable Clients

Videocon Industries Ltd. Bharuch, Gujarat
AGI Glaspac, Hyderabad

Asahi India Glass Ltd.

Paras Glassworks Ltd., Firozabad

Sitaram Glass, Firozabad

Nandumal Glass Works, Firozabad

L O N

We also provide our Refractory and Insulation Application, Mechanical Fabrication & Erection to other
Industrial Sectors as below:

Steel, Aluminium, Fertilizers, Oil & Petrochemical, Power Plant, Cement Plant, Chemical Plant etc.
Office: Cape Industrial Services Pvt. Ltd., Unit No.315, 3rd floor, Building No. 2, Sector 1, Millennium Business Park,

MIDC, Mahape, Navi Mumbai — 400 710, Maharashtra - INDIA
Tel: + 91 22 41237315 /7316 /7317 /7318, Fax: + 91 22 41237319 /20, Email: mitra.s@capeplc.me ; rajib.ray@capeplc.me

Web: www.capeplc.com
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‘Europe’s most advanced’ glass
recycling site planned

Viridor’s glass recycling site at
Bonnyrigg, Midlothian, is set

to become home to ‘Europe’s
most advanced glass recycling
infrastructure’ following a £6
million investment by the waste
management firm.

The company is installing technology to sort
mixed glass according to colour, allowing it
to be returned to its original streams for re-
melt, whilst any contaminated material will
be rejected.

Viridor has already installed similar glass sorting
technology at its Sheffield facility

The facility will use the latest generation
‘electronic eye and air jet’ separation
technology. It is understood this is being
provided by German-based manufacturer
Mogensen, however a contract has yet to be
signed.

Viridor's Bonnyrigg site already features
a £3 million glass recycling facility which
handles up to 100,000 tonnes of container and
plate glass every year, from both material

recycling facilities (MRFs) and source
separated collections. The facility handles
glass from 18 local authorities, which, once
processed, is supplied to Scottish container
remanufacture, insulation and aggregate
sectors.

The new technology will increase the facility’s
capacity to 140,000 tonnes-a-year.

Commenting on the investment, Richard
Lochhead, Scotland’s Cabinet Secretary
for Rural Affairs and the Environment,
said: “Zero waste isn’t simply about high
rates of recycling, it's about extracting the
most value we can from items that can be
recycled. Closed loop recycling - glass going
back to glass - reduces our consumption
of raw materials and helps reduce carbon
emission.

“This £6million technology Viridor is
investing in will mean that glass can
potentially be recycled an infinite number
of times, a win-win for our planet and our
economy.”

The facility is expected to be operational in
September 2012.

Emirates Glass looks to
build on Dh160m facility

Dubai Emirates Glass, a leading processor
of architectural flat glass in the Middle East,
said it will invest in glass companies in
Qatar, India and Iraq.

The company has opened a Dh160 million
post-temperable coating line that aims to
boost production capacity to over 3.5 million
square meters, a statement said.

UAE Minister of Economy Sultan Bin Saeed
Al Mansouri inaugurated the coating line at
Emirates Glass, a subsidiary of Glass LLC
and wholly owned by Dubai Investments.

Subscribe online at www.aigmf.com




Speaking on the occasion, Khalid Bin Kalban,
Managing Director and Chief Executive Officer
of Dubai Investments, noted: '"Reinstating
Emirates Glass' position as a pioneer in adopting
technological innovations, the new coating line will
enable the company to capitalise more effectively
on the burgeoning demand for energy-efficient
architectural glass."

Dubai Investments has invested Dh1.5 billion in
four glass factories and plans to invest an additional
Dh800 million in 2013-2014.

The expansion will include upgrading of the
Emirates Float Glass factory in Abu Dhabi.
Furthermore, Dubai Investments will also invest in
glass companies in Qatar, India and Iraq.

glasstec 2012 offers
opportunities for young,
innovative companies

German Ministry of Economics and Technology
grants subsidies of up to EUR 7,500

The GermanMinistry of Economics and Technology
sponsors young and innovative companies
wanting to exhibit at glasstec 2012 (23-26 October
2012), the most important international trade
fair in the glass industry. The aim is to provide
the best possible support for the marketing of
innovative products in other countries. With 57
per cent international visitors, glasstec offers an
ideal platform.

The sponsorship scheme of the German Ministry
reimburses up to 80 per cent of costs for stand
rental, stand construction, electric power and
waste disposal expenses, with an upper limit
of EUR 7,500. To qualify for funding under this
programme, a firm must be a small or medium-
sized company and must operate and be based in
Germany. It must also be less than 10 years old,
have an annual turnover of no more than EUR
10 million and employ a workforce of less than
50. Moreover, it must exhibit newly developed
products or processes at the trade fair.

Messe Diisseldorf will have a joint stand with the
German Ministry of Economics and Technology
at glasstec 2012, presenting all the companies that
have been admitted to the sponsorship programme.

Registrations are now accepted by Messe
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Diisseldorf via www.glasstec.de. At the same time
a sponsorship application must be submitted to the
Federal Office of Economics and Export Control
(BAFA). Registration becomes effective as soon as
sponsorship has been confirmed.

US firm wins deal for $300m
Saudi soda ash plant

Jubail has grown into one of Saudi Arabia’s largest
industrial centres

Jacobs Engineering Group has been awarded
a contract to provide engineering and project
management services for the construction of a
$300m soda ash and calcium chloride production
facility in Saudi Arabia.

The contract for the facility was awarded by IDEA
Soda Ash and Calcium Chloride Company (ISACC)
and will be built in Jubail's Second Industrial City.

The commissioning production run is scheduled to
start by end of 2014 and commercial operations are
expected to follow in the first quarter of 2015.

Officials did not disclose the contract value, but
added in a statement that the facility is the first of its
kind in the kingdom and the GCC to produce soda
ash (sodium carbonate) and calcium chloride.

These products, currently being imported, are used
in oil and gas drilling operations, as well as in the
manufacture of glass and detergents.

Following award of the engineering, procurement
and construction contract, Jacobs said it is also
providing the project management services up to
the plant start-up.

Abdulaziz A-Muaiyyad, ISACC Managing Director
& CEO, said: "The project will make a significant
contribution to the development of Saudi Arabia's
non-oil economy with all basic materials secured
from mines within Saudi Arabia."

Jacobs Group Vice President, Bob Irvin, added: "It
(the project) is the first of its kind in the kingdom
and we fully recognize the importance of increasing
the participation of the chemical industries sector
in the national economy."

Work is currently in progress to secure all the other
necessary utilities to run the project.

ISACC said it is setting up a new entity — Jubail
Inorganic Chemicals Industries Company — to run
the new facility.




New Sales Director for Heye
International

Heye International announces the appointment of
Dr. Rainer Hauk as Director Sales and Marketing
from January 1, 2012. He succeeds Peter Kiewall,
who is retiring in March 2012 after more than 45
years in the glass industry. Peter Kiewall was
formerly holding positions as project manager

Glass News Worldwide

and head of engineering at Heye International,
knowing many key players in the container glass
business around the world.

Dr. Rainer Hauk has gained extensive experience in
the glass industry, e.g. in the batch plant and cullet
treatment sector, on a global level. He will continue
Peter Kiewall’s work on the implementation of
Heye International’s growth strategy.

Peter Kiewall

Dr. Rainer Hauk

(Glass News Source: World Wide Web)

info@aigmf.com

Advertise on AIGMF Website

AIGMF website: www.aigmf.com is an invaluable resource for visitors and offers a vast array
of advertising opportunities. The website is promoted across entire Glass fraternity bringing
many visitors to the site providing excellent exposure to your company’s products and services.
Advertisement will provide direct link to your company’s website.

For more information on the available advertising options please send e-mail to

~
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Continental Profiles Limited
Quality Manufacturer of Lehr Belts

Solution to All of Your Belt Requirements.

Types of Construction:-
Balanced Weave Double Balanced Weave
Gratex Weave Compound Balanced Weave
Rod Reinforced Weave  Duplex Weave
Conventional Weave Chain Driven Weave

Material of Construction
Hi-Carbon Steel Spring Steel AlSI- 430
AlSI-304 AlSI-304L AlSI-316
AISI-316L AlSI-310 AISI-314

Continental Profiles Limited
Plot No. 10, Sector -6, Faridabad-121006, Haryana
Phone: +91-129-2241040, 2247515, Fax: -+91-129-2242126

Website: www.continentalprofiles.com
E-mail: sales1@continentalprofiles.com, conprofiles@vsnl.net
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Amcet Sanli Engineering Co.

An Indo China Co-Operation Company
— .

Amcet Sanli Engineering Co. manufactures and supplies best quality Glass plant
equipmentasunder:

Decorating Lehrs

Spares forall types of Lehrs

Cold End Conveyor Systems and Solutions
Shrink Packing Machines

Fuel Efficient Annealing
Gas Burner Systems
Batch Plant Equiment
Mould Heating Ovens
Batch Plant Machineries

L 2R R 2R 2R 4
L R R 2R 4

We have the biggest facility in India to manufacture these machines in the most quality
conscious environment.

Factory : Plot No. 337, 338, 355 & 356, G.I.D.C., Savli, Manjusar Village, Baroda - 391780. INDIA.
Office : 16, Taral Society, Near Swami Baug Society, Behind HDFC Bank, Deep Chamber, Manjalpur, Baroda - 390011. INDIA.
Telefax : +91-265-2781999 Mob : 9223330718 / 9824957555 Email : amcetsanli@gmail.com, info@amcetsanli.com

NH

T.N.H. METAL BELTS & CONVEYORS
For Quality Lehr, L.S. Belts, Silent Chain

Factory : AT & Post Lilora, Off. Halol Highway, Opp. Supreme Hotel, Baroda, Gujrat - 390002. INDIA.
Office : G-22, Blue Diamond Complex, Behind Fatehgunj Petrol Pump, Baroda, Gujrat - 390002. INDIA.
Tel. : +91-265-2781999 Mob : +91 9824957555 Email : tnhbelts@gmail.com, info@tnhbelts.com
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A step closer to

‘green’ glass melting

Brazil’s AmBev Vidros Rio is employing biogas to melt glass in
a furnace designed and commissioned by Horn Glass Industries.
Matthias Kunz explains.

manufacturer, Horn Glass

Industries AG installed its first
furnace for AmBev Vidros Rio in
Brazil. The customer is part of the
AB-Inbev Group, Brazil's largest

I n 2007, German furnace

consumer goods enterprise and the

world’s largest brewery.
As reported in Horn News

August 2009, the furnace is operated

with an energy consumption of
less than 800 kcal/kg (780 kcal/kg
on average) and was heated with

natural gas. Recently, Horn installed

additional heating equipment to
heat the furnace with biogas,

which develops as a by-product, for
example, in the agricultural, food and

beverage industries.

BIOGAS PRODUCTION

biogas. These are removed during
conditioning before combustion to
prevent corrosion in downstream

components (among others the gas

supply stations).

The following purification steps

are required:

B Desulphurisation to avoid
corrosion of components.

B Drying to avoid the formation
of considerable quantities of

condensed water if temperatures

fall below the dew point.
B Separation of CO, for

accumulation of methane (CH,)

and thus increase the calorific
value.
After conditioning, the gas can be

utilised to generate electrical energy,

to operate vehicles or it can be
supplied into a gas supply system.

BIOGAS USE IN GLASS MELTING

Horn Glass Industries AG supplied additional gas stations
to AmBev to supply the biogas into the existing natural
gas supply system. A separate pressure control and filter
station were installed for this purpose, as well as a gas
measuring and control station. Wobbe measurement is
also provided, to determine the exact calorific value of
the biogas. This value can also be keyed in manually, if
required.

Supply of biogas is provided for a quantity of 500
Nm3/h minimum up to 1100 Nm3h maximum. However,
the overall gas consumption of the furnace is higher and
therefore, the biogas is mixed with natural gas and then
supplied to the furnace. The main problem with such a
mixture is the different and variable calorific values of
the biogas and natural gas. Energy supply to the furnace
would vary constantly if the gas quantity were controlled
exclusively according to the volume flow in Nm3/h.

This would lead to temperature variations and thus to a
reduced operating life for the furnace.

To avoid this scenario, gas quantity control was

Biogas is a combustible gas which
is produced by fermentation

of, for example, the grain mash
from the brewing process. The
microbial decomposition of organic
materials under anoxic conditions
produces methane (CH,) and
carbon dioxide (CO,). There are
also traces of nitrogen (N,), oxygen
(O,), sulphurated hydrogen (H,S),
hydrogen (H,) and ammonia.

The composition of raw biogas
varies, the values being on average
as those shown in table 1.

In order to utilise the raw biogas
for further energy generation, it is
adapted to the quality of natural
gas by various conditioning steps.
Sulphurated hydrogen and ammonia
in particular are unwanted in the raw

CONSTITUENT PROPORTION
Methane 60%
Carbon dioxide 35%
Water vapour 31%
Nitrogen 1%
Oxygen 0.3 %
Hydrogen <1%
Ammonia 0.7 mg/m?
Sulphurated hydrogen 500 mg/m3

Table 1: Composition of biogas. Screen shot of the control system.

lass
WéRLDWIDE

Originally published in Glass Worldwide, preferred international journal of AIGMF
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Gas stations for supplying biogas into a glass melting furnace.

converted into mcal/h according to the energy input.
For this purpose, the exact calorific value of the biogas
is required, which is calculated by separate Wobbe
measurement in the supply stations. In the case of
fluctuations in the calorific value, the volume flow of the
respective gas is automatically readjusted to maintain
constant energy input to the furnace.

Horn executed installation of the plant, as well as

FH mwi i e i

commissioning during production.
Therefore, no temporary production
stoppage was necessary. Moreover,
the low energy consumption of

the furnace was maintained at a
constant level. Consequently, the
biogas has no impact on energy
consumption. Furthermore, there

Wobbe measurement of biogas.

lass
wéRLDWIDE

were no fluctuations in the process
parameters of the furnace or in
glass quality.

ENVIRONMENTAL IMPACT
Biogas has the advantage of being
acquired at reasonable prices, since it
develops as a by-product. However,
the biggest advantage is the carbon-
neutral emission of CO,. The CO,
quantities arising from combustion
are absorbed from the air by the
biomass beforehand. This may be
advantageous for companies that
may not exceed a certain annual
CO, quantity. These companies can
increase their production capacity
with constant
CO, emissions by means of biogas.
Thereby, AmBev actively
contributes to environmental
protection with an energy saving
glass furnace and the utilisation of
biogas in glass production. l
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Brand New & Totally Un-used

GLASS PROCESSING EQUIEPMENTS
FOR
PRESSED GLASS AND AUTOMOTIVE HEAD LAMP LENS

GLASS PRESS LINE EQUIFMEMTE

INFLH -.5! L ALY
v Kno

* 5 AXIS « CHC GATHERIMNG ROBOT
iModel KSEM-IV) With control cabine

*CHC B - STATION GLASS PRESS [Model-10-8/1500)
with Frydraulic pump & contnd calined

* PHEUMATIC GLASS SCISS0R

*CHG [ AUTOATIC TAKEDUT URNIT (With wistcum pump)

(Spore pars for all above press line equipments incleded)

MIX MELT FURNACE EQUIPMENTS

ﬂAPA{:lT"u" -7 TPD

(Mergnriad feom FIC - UK

. * BATCH CHARGER
* COMBLISTION EQUIPMENTE FOR GLASE MELTING &
Inspection can be CoMBUSTON
H * ELECTRIC BOOST WITH TRANSFORMER CONTROL
arranged on any working Day PANEL & SPARE ELECTRODES
.th [ A Y t t * RECLIPERATOR WITH FANS. DUCTS & DAMPERS
* 1 ELECTHI: FORBAY WITH REFRELCTORY BLUCK, HEATING
W| prlur ppuln men ELEMEMNT, TRAMSFORMER & CONTROL PANEL

* GAS FIRED FOREAY COMEUSTION EGQLIPMENTS

* ZIFPE - GLASS LEVEL CONTROLLER

* THERMOCOUPLES (INGLASS & ATMOSPHERIC TYPE)

" GLASS STIRRER

* DETAILED DRAWINMGS FOR FURNACE STEEL STRUCTURE
& REFELCTURY BLUCK & LINIMCG
* SPARE PARTS FOR ALL ABOYE EQUIPMENTS

COMPLETE BATCH HOUSE EQUIPMENTS

WITH AUTOMATIC WEIGHING AND MIXING SYSTEM

CAPRCITY ; 20-30 MT/DAY

" B ATORAGE HOPPERS FOR SAND, CULLET, 300/ ASH, CALCITE &
OTHER CHEMIGALS

" VIERATING SCREEN FOR SAND

" GUSFENSION MAGHET

'GULLET CRASHER

" BUCKET ELEVATORS FOR CLILLET & SAND

* 5 BIN VIBRATORS

* SVIERATORY FEEDERE FOR DOIING

" 2 PHILIFS ELECTRONICS WEIGHING & BATCHING SYSTEM

*1 BATCH MIXER WITH 1) BOTTOM DISCHARGE HOPPERS

* MIXED BATCH HOPPER FOR DOG HOUSE

" 2 MIORC RAIL HOISTS !

" JELECTRICAL CONTROL PANELS |l
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Glass is crystal clear, see the contents with naked eye when

acked in glass and be sure o tbe ualit

Use glass for packaging and partitions.

You can get it in shapes, sizes & colours of your choice it is

eco-friendly and chemically inert
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my diva
my inspiration

diva, the exquisitely crafted
tableware from la opala.
the real inspiration behind

my creations.
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fashion designer

La Opala RG Limited | P +9133 3053 6656/7/8

Regional Offices Mumbai +9122 2496 3196/9322683015
Delhi +91112924 0297/9312637211

E ho_cal@laopala.in | www.laopala.in
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