






(1) The System 500
Distributor allows
the glass
conditioning process
to start immediately
after the furnace
throat.

The System 500 Distributor

System 500 technology has produced a revolution in

forehearth design and many of these principles have been

applied by PSR to the design of the distributor system.

The cooling and combustion systems employed on the System 500

distributor are largely identical in operation to that used on the

System 500 forehearth. Distributor systems however require

special design considerations, and each distributor has its own

unique requirements. For this reason no two distributors are ever

exactly alike.

A System 500 distributor is more than just a working end

with a forehearth superstructure grafted on. Distributor

width and depth are critical design considerations

and the specification and grading of the

substructure insulation has a defining influence on

the thermal profile of the molten glass. The use of

casings instead of traditional furnace buckstays is

also a particular feature of most System 500

distributors, enabling a solid platform for the

superstructure steelwork and an integrated approach to

the substructure insulation design.

The distributor is a vital component of the glass conditioning

process. The achievement of good thermal homogeneity before

the glass enters the forehearth system can not only reduce

reliance on conditioning in the forehearth but can also

substantially improve the flexibility and

production efficiency of the whole glass

conditioning system.
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At every stage in the
production of PSR
forehearth
equipment there is a
strong emphasis on
quality and
functionality.

The MF-16-MC Forehearth.

The MF-16-MC Forehearth was designed in response to a vacuum

in the industry for small tonnage forehearths and offers the low

volume glass manufacturer the same levels of technology

available to higher volume manufacturers.

Traditional forehearths operating with pullrates below 20 tonnes

per day normally employ a channel width of 16” (406mm). For

many years this narrow width combined with low tonnage have

led to forehearth designs which ignored the requirement for

effective cooling control. As with the larger tonnage producers

however the requirement for good glass thermal conditioning has

become critical for low volume producers.

The MF-16-MC forehearth is a radically new forehearth

for low tonnage production. It uses an automatic

thermal conditioning system that provides a greater

degree of thermal homogeneity than was

previously available for forehearth widths of 16”.

The thermal conditioning

system is a combination

of a muffle radiation

cooling system and the

forehearth combustion system

working in concert. In

this design radiation

tiles are fitted over holes

in the centre of the

forehearth roof blocks.

These tiles are enclosed in a

refractory muffle which form a

chamber on top of the forehearth

superstructure. Cooling air is introduced at

the beginning of the chamber and is

exhausted through an automatically

controlled damper at the end.

The amount of heat lost by the central stream of

glass is dependent on the temperature of the radiation

plate. By varying the cooling air flow rate through the muffle the

temperature of the tile, and hence the central glass stream

temperature, can be automatically controlled.

The system provides greatly improved thermal homogeneity as

well as temperature stability and speed of response.
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Thermal efficiency - how do we measure it?

The achievement of good glass thermal homogeneity is a function
of many variables within the glass making process, not least of
which is the right forehearth technology, properly set-up and well
maintained. The measurement of thermal homogeneity relies upon
data received from three tri-level thermocouples placed across the
front of the forehearth. Their position, and the formula used to
evaluate the readings, is critical when monitoring (and comparing)
thermal efficiency.

The location
The position of the thermocouples is crucial in providing a

consistent and comparable basis for evaluation. The
standard position employed by PSR is 9” (230mm) back

from the front of the front channel, with the middle
thermocouple placed directly on the centre line and
the outer thermocouples placed at 1/3 of the
channel width on each side.

The calculation
There is no industry standard for the calculation of

thermal efficiency but the following formula used by

PSR illustrates a widely used method and arrives at a useful

comparative percentage value.

Thermal efficiency = [ 1- (∅H+∅V) / MC ] x 100

• Where ∅H is the sum of the six absolute horizontal temperature

differences, namely:

(UC-UL)+(UC-UR)+(MC-ML)+(MC-MR)+(LC-LL)+(LC-LR)

• Where ∅V is the sum of the three maximum vertical

temperature differences namely between:

UL,ML,LL and UC,MC,LC and UR,MR,LR.

• Where MC is the middle temperature.

The results
The achievement of good thermal efficiencies is dependent upon
many factors including tonnage throughput, gob temperature,
glass colour, throat riser temperature and forehearth & distributor
layout. Some of these can be varied, others are fixed or have limited
flexibility during the lifetime of the forehearth. The System 500
technology is able to compensate for many of these limitations
and can extend the operating range over and above that achievable
with conventional forehearth systems. Some typical results from
PSR forehearth installations are shown alongside.
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Forehearth Forehearth Forehearth Glass 9 point grid at Thermal

Type Length Tonnage Colour spout entrance Efficiency

500-43 22’ 120.0 White Flint 99.1%

500-43 22’ 92.8 Amber 99.5%

500-26 18’ 33.4 Amber 98.2%

(Only single point thermocouples installed on each side.)

500-36 29’ 85.0 White Flint 97.5%

500-43 26’ 137.0 Amber 97.4%

500-48 20’ 120.0 White Flint 97.7%

500-43 22’ 109.5 Emerald Green 97.4%

500-43 22’ 91.7 White Flint 96.3%
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