COMBUSTION EFFICIENCY

Forehearth control for electric glassmaking
Controlling resistance very quickly, coupled with changes in furnace design and operation can lead to
improvements in operation and efficiency, explains George A Sites*.
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 Fig 3. MCC style system.

How does the VIPR work?

 Fig 1. Typical multizone forehearth power
control system.

The VIPR circuit has all the normal
controls built in so that the user can
fall back to their normal method of
control if desired. The cost is only
slightly more than standard control
circuits.

operation, has resulted in
improvements in
operation and efficiency.

Mechanical
packaging

 Fig 2. HDR’s VIPR Circuit fits
inside HDR’s power controllers.
Results from earlier attempts at
resistance control were marginal so
most engineers continued using RMS
current control. Although the glass
melting process is relatively slow, the
VIPR circuit controls resistance very
quickly. This, coupled with any changes
in furnace design and/or furnace

The VIPR circuit is small
compared to rack
assemblies, so these
systems can be packaged
in a variety of ways.
Fig 1 is a typical multizone forehearth power control
system with 17 zones and
housed in a modified NEMA 12
enclosure. It has a main
incoming section and multiple zones,
each with its own circuit breaker,
meters and controls for local control.
Each of these zones will feed an
isolation transformer. Each zone
controls a portion of the forehearth with
electrodes placed directly in the glass.
Fig 3 shows a motor control
centre (MCC) that has been modified
using HDR’s power controllers with
VIPR circuits. This type of
construction is good if the process

requires a very quick change out of
electronics in case of a failure.

Reported benefits
HDR says it has received reports of
glass temperature uniformity being
better with the VIPR circuit than
before using it. The use of the VIPR
circuit along with changes to the
forehearth design have lowered
electrical power requirements to less
than a third of that originally needed
on a per zone basis.
* George A Sites, director of engineering, Ametek HDR
Power Systems, Columbus OH, USA. Tel: +1 614 308 5500.
Fax: +1 614 308 5506.

Monitoring the glass manufacturing process
using high-temperature CCTV systems
L

enox Instrument Company is a global manufacturer and supplier of premier
remote vision instruments (RVI). For more than 80 years, the company has
been serving the defence, power and industrial markets by providing their
challenging and sometimes hostile remote image acquisition needs. Lenox offers
a full line of borescopes, videoscopes and light sources, and it also manufactures
FireSight, a range of high temperature boiler and furnace camera systems.
The Lenox/Pultz range of high-temperature video camera systems provides
clear, high-resolution views of burner flames, material alignment and movement,
and other process conditions in glass manufacturing applications. These units are
designed to be mounted either directly through the wall, flush with the exterior wall of a glass furnace or other combustion
chamber, or for pan-and-tilt control.
The camera systems are available with a stainless steel or aluminium housing, and are widely used in applications such as
the optimisation of burner flame geometry and the monitoring of material mix, melting point, bubbler operation, batch pile
and formation patterns, and refractory wear. Water-cooled aluminium camera housing models have been used to monitor
windscreen bending operations, helping to reduce the number of breakages and improving overall efficiency.
The stainless steel camera housing uses a steel triple wall laminar flow for efficient water-cooling of the camera and
pinhole lens technology, which enables operation in hostile environments of up to 2345°C (4250°F). The aluminium watercooled camera housing enables operation in environments of up to 260°C (500°F) with pinhole or 149°C (300°F) with window.
Both the steel-housed and aluminium-housed systems feature a CCD colour camera for image capture. The camera can be
configured with a variety of lens options, including zoom capability, and is available with several mounting styles such as
pan-and-tilt, cradle-mount and flange-mount.
Contact Lenox Instrument Company, Trevose, PA, USA. Tel: +1 215-322-9990. Fax: +1 215 322 6126.
Email: sales@lenoxinst.com; Website: www.lenoxinst.com
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lectric heating is used to
boost the performance of an
existing fossil fuel fired
furnace and in some cases
to provide all of the heating. The
elimination of fossil fuels minimises
many environmental issues and the
electrical control of the melting
process can be more efficient. The
cost of electrical energy is also more
stable than fossil fuels.
If you can control the resistivity
of molten glass you would have
better results in glass temperature
uniformity - the more uniform the
glass temperature, the better the
overall production results would be.
Glass company engineers have
experimented with resistance
control using their own ‘black
boxes’ or by measuring voltage and
current and calculating resistance,
however the overall resistance
control loop was too slow. It was
also thought that it was impossible
to control glass resistance using
SCR power controllers.
Several years ago, HDR developed
the VIPR (pronounced viper) circuit.
This allows the user to select RMS
voltage, RMS current, true power or
resistance as their control or feedback
means and includes RMS current
limit. This allows engineers to have
their normal control method and still
have the flexibility to experiment with
other means of control, including
resistance control.

