SOLUTIONS FOR THE GLASS INDUSTRY

RADAR GLASS LEVEL MACHINE
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The glass level control is one of the most
important parameter in glass furnace tech-
nology.

The glass level fluctuation has a high influ-
ence on the final production quality and
furnace energy consumption.

Glass Service has developed a new glass lev-
el based on interferometric radar technol-
ogy which allows a higher precision than
conventional systems.

The new radar technology:

* Reduce the batch charger fluctuation

e Reduce the dust pollution in the furnace
waste

Stabilize the gas/fuel flow

Stabilize the furnace temperature pattern
Reduce the energy consumption

Increase the glass quality

Increase the production efficiency

The Glass Service radar level control equipment
improve the glass level measure with a very high
precision machine and a very simple principle
and mechanical mechanism.

The Glass Service radar level control machine is
a very reliable machine design for high temper-
ature environment use 24h/7d.

The radar machine does not require mainte-
nance.
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How do you measure your glass level in your
production hall?

How much is important a stable glass level for
furnace operation?

Which is the overall performance increase due
to a very stable glass level?

Within this technical paper we discuss about 3
measuring technologies and make a confronta-
tion on their capabilities and characteristics re-
garding:
® Precision
e Maintenance
e Performance repeatability
and any other aspect useful to define and rate
their “effect” on furnace operation

The three model chosen for this test are:

e A standard probe (contact) type with plati-
num tip, encoder and analog output

* An optical (no-contact) measuring system
with emitter/receiver both in light or laser
technology

* Glass Service brand new interferometric radar
technology (no-contact)

. HOW DO YOU MEASURE GLASS LEVEL IN YOUR PRODUCTION HALL?

What kind of system would you choose to do
the following measurement?

What are the main characteristics that you have
to verify for proper measuring?

The measuring precision/repeatability of your
instrument must be higher than the value that
you are going to detect. The instrument preci-
sion and repeatability is done from:

1) Precision of the measuring sensor and rela-
tive measuring process
2) Precision/stability of the sensors support

For a correct measure the precision of the sup-
port must be at least 10 times higher than the

measure precision/repeatability required.

In glass industry the glass level precision re-
quired is 0,1 mm.

It means the sensor support precision/stability
must be at least 0,01 mm

Which are the parameter that influence the cor-

rect measure precision in glass furnaces?

The main are:

* Environment temperature, and furnace radia-
tion

* Water temperature and water pressure for
water cooled probe
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Environment temperature, and furnace radia-
tion in optical measure system

The optical measure system based on the light
emitter and the light receiver are installed on a
metallic support.

Because the long distance between emitter and
receiver a few deformations of the support have
a high error in light beam receiver position.

e.g.
for emitter-receiver distance of 3000 mm in-
clined an angle of 15 Deg from horizontal plane,
a supporting deformation of 0,01 deg have a
variation of 0,5 mm.

=lass



p.5

Environment temperature, and furnace radia-
tion in standard probe type with platinum tip

In this model the installation could be with wa-
ter cooled probe or ceramic probe.

In booth case the thermal deformation of the
machine and his support have two main direc-
tion:

e Linear deformation 1 in picture

e Bending deformation 2 in picture

This value are not negligible.

e.g.

a supporting column in carbon steel + the ma-
chine body with a total length of 1500 mm have
a thermal extension with 10 °C variation of 0,18
mm, more than the instrument precision to
measure.

Including the bending of supporting probe (2 in
picture) this value is quite bigger than the meas-
ure precision required.
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For the water cooled machine the thermal
deformation of the probe (2 in picture) change
also with the water-cooled temperature and the
water pressure.

?

“Who's controlling the controller?” ()
You should always remember that your actu-
al glass level is controlled by your furnace lev-
el control so if it's introducing an error on his
own you are not detecting it because the batch
charger will follow exactly its signal THUS mean-
ing that you may are reading a continuous sig-
nal which is only a continuously wrong signal
with an oscillating glass level.

What is the advantage of radar technology?

In radar Glass level the probe deformation is
controlled by the radar software and compen-
sate. The software knows the length of the
probe and the shape of the probe at ambient
temperature. In case of dimension variation, it
can calculate the probe deformation and com-
pensate for a correct reading.
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[I. HOW MUCH IS IMPORTANT A STABLE GLASS LEVEL FOR FURNACE OPERATION?

It's clear enough that a very stable furnace level
could be achieved only when the glass level con-
trol it's very precise

AND

It's coupled to a well dimensioned speed con-
trolled batch charger: without this necessary
condition nothing of what is following would
be true.

But in that case a stable glass level in your melt-
ing process determines:

e Stable charging process = stable quantity
of cold materials introduced in the basin =
stable melting conditions = gas savings

e Stable glass flow and more homogenous
(through time) temperature in the distributor
and feeders = gas savings

e Stable conditioning conditions = less variation
in gob weight = increased production effi-
ciency

* More scientific and accurate approach to fur-
nace conduction it means less need of chan-
gings or adjustments in furnace control (i.e.:
between day and night shifts settings).

[ll. WHICH IS THE OVERALL PERFORMANCE INCREASE DUE TO A VERY STABLE GLASS LEVEL?

It is not easy to determine how much a very sta-
ble glass level could help increase your produc-
tion efficiency but in such a competitive scenery
like the one you're acting on nowadays even
a 0.001% efficiency increase would be able to
grant you, on a standard 100 Tons per day fur-
nace, an yearly advantage of more than 36 tons
against your competitors.

On a provisional (minimum) equipment life time
of 6 years how worth is the investment to have
back more than 215 Tons of glass produced?
(...and this values increases to 430 Tons for a 200
Tons per day melting furnace...)

In this page we will follow with a resuming ta-
ble that gives you and in-depth analysis and
confrontation on 3 different level control tech-

—lass
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IV. COMPARISON OF 3 DIFFERENT GLASS LEVEL CONTROL TECHNOLOGIES

Y W poor

Y very poor

W W Wstandard Y Y W good Yy W W W W outstanding

Control Technology

Interferometric

_ Probe type Optycal Radar
Evaluated Field
Reading Accuracy ** *** *****
Reading Repeatability * % Ve & ¢ ' 6 6. 6 6 ¢
Temperature Effect on Accuracy ¢ * ) & &
Time Effect on Accuracy * ' 6 & 6 ¢ 1. 0.6.6 .6 ¢
e et k| *H ko
e o™ A LI
Reading precision * %% 1. 6.6 ¢ *****
Maintenance demand 'S S ¢ ' & 6 S AR 6. 6.6 .6 ¢
Maintenance interval * % % xR % 1 6 .6.6 6 ¢
Maintenance costs * % % 8.8 6 ¢ * % %
Maintenance skills required ) 6 & & ¢ * % * % %
Life expectation 1 0.8 6 ¢ 1. 6.6 6 GEEE 6.6 6.6 ¢
Cooling demand 1.8 8 ¢ 100 8 ¢ 1.8 8 ¢
el IS S S S S S
Cost 1.0 0 6 ¢ * % K * %
Average Evaluation 8 0 SR S e e e
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\] GLASS SERVICE RADAR

CHARACTERISTICS

Our new Glass Level control system is conceived
using a technology you've never seen before in
the glass field: the interferometric radar.

Main advantages of this technology are:

* Non-contact measuring

e No moving part

e Zero maintenance demand

¢ Reading precision 0.05 mm (limited to 0.1 mm
via software)

The machine is formed by a non-contact probe
that you put inside your furnace, forehearth or
distributor.

This probe is cooled by water and internally
cleaned, continuously, by air.

At the back of the probe, opposite side of the
measuring point, a small case with the emitter
is fixed. This small box is cooled with the same
water line used for the probe.

This system is fixed on an adjustable height struc-
ture and support sound and solid: this helps you
regulating the reading distance between the
probe and the glass and avoid the transmission
of vibrations and/or the introduction of reading
errors due to support movement.

The distance of the probe top from the glass
could be set between 10 and 20 centimeters (15
is the best). This kind of setting has to be done
once and then your radar level control will be
ok.

The group is then linked to a control cabinet
that analyzes and interfaces incoming and out-
coming signals to convey alarms, values, etc.

Communication capabilities of the control cabi-
net includes:

* Digital outputs

e Analog outputs (4-20 mA)

e Ethernet (modbus TCP/IP protocol)

Probe positioning before insulation

Prototype testing
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TECHNICAL FEATURES

Technical specifications

Reading error

+/- 0.1 mm

Probe distance from the glass

10 to 20 cm (15 cm best)

Outputs

- 2 analog outputs 4-20 mA (1 glass level + 1 secondary
parameter)

- 2 configurable digital outputs

- 1 ethernet connection (Modbus TCP/IP protocol)

Cooling water line

- flow 20 I/min minimum

- pressure 2-4 bar

- Tin 35 °C Maximum

- max Hardness: 4 °F = 40 ppm CaCO3

Purging air supply

1-7 bar, 100 NI/min

Probe group length

160 cm approx

Probe material

AlSI 304 or Sandvik® 4C54 (55446, Ni 0.2%)

Group height settable

Weight

150 kg approx

Mains

220 VAC, 50 Hz

Everything under control!

This machine controls your glass level, in your
furnace or distributor, in an unpredictable exact
way: reading precision will be of 0.1 mm.

This technology, once you've done the probe

calibration (process that will be done in our

workshop) will compensate also usual probe

deformations due to:

* Heat conditions inside furnace or distributor

* Cooling water temperature variation betwe-
en day and night.

The system keeps under control also others im-
portant parameters like:

e Cooling water input pressure

* Cooling water input temperature

e Cooling water output temperature

e Environment temperature

This set of values allows you to keep the system
completely under control.

The output signal(s) of the level control could
then be used to directly control a batch charger
or to be interfaced with any control system via
the 4-20 mA or the Modbus TCP/IP output sig-
nals.

Picture of the probe inside a float glass furnace distributor



Radar glass level installed

CONTROL CABINET AND SOFTWARE

Our supply includes a control cabinet with the

following characteristics:

e Main switch

e Control PLC with touchscreen installed on ca-
binet door

* Redundant Alarms management through PLC
and audio-visual signals

* Machine state leds

e Easy-to-use but very complete control logic
and User-interface.

The setting page of the control software

p.11 A screen-shot of the control software S I $$



\J CUSTOMERS WORLD WIDE

turn key project
batch plants
furnaces:
recuperative
regenerative
gas fired
oil fired
oxy-fuel fired
mixed fuel
electric
forehearths:
colouring forehearths
combustion systems
day tanks
mini melters
boosters
bubblers
metallic recuperators
batch chargers
stirring machines

SCADA and DCS
cooling systems
robotics
gathering - 4 or 5 axis
services:
installation and supervision
commissioning
training
preheating
technology transfer
assistance
laboratory and analysis
refractory consulting
project financing
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GLASS SERVICE s.r.l.

glass level controls via Cascina Lari 56028 San Miniato (PI) ITALY
frit dosing and transport tel. +39 0571 4442

control cabinets www.glassservice.it
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