
IN PRINT 
The June 1995 issue of Glass 

TecbuologJI features the firs t 
papers from the Society's Spring 
Meeting on Glass OPPol'tunitics , 
the management of research and 
development, productivity and 
quality for a p r ofitable glass 
industry. Papers included iD the 
June issue are on experimental 
veril)cation of a stereology-bascd 
equation for shrinkage of glass 
powder compacts during sinter
ing, solubilitics of CO2 in bin.try 
alk.tli silicate and borate candi
date glasses fOf' nuclear immoJ)ili· 
sation, the origin of colour in iron 
and manganese-containing glasses 
invesligated by synchrotron radia
tion and a letler on observations 
of 'catscratch' cords. 

PbJ1sics aud Che mistr)1 of 
G'fasses has papers on basj(.'ify 
and redox equilibria in silicate 
melts. sllb-T surface crystallisa
tion of AgI)63 glass. structural 
role of titaniulU in silicatc glasses. 
infrared study of Ag. con taining 
supcrionic gJasses , Judd -Ofclt 
parametel·s of TM3+ in ZllLAN. 
int1uence of cooling rate on the 
thermodynaluic p.·operties of sil
ver metaphosphatc glass, H.unan 
spectra of aluminopbosphate 
g lasses , stress-optic coefficient of 
heavy metal fluorides, gas bub
bles in glass melts under lnicro
gravity, application of ultraviolet 
fluorescence spectroscopy to 
glass basicity and bismuth gallate 
glasses. 

Both journals feature a wide 
range of abstracts from the latest 
scientific and technical publica
tions. 

NO. 31995 

THE FUTURE OF THE GLASS 
CONTAINER FURNACE 
The possible future of the glass 
container tnarket. envirownental 
legislation, refractory 
developments and their 
implications on furnace design 
were considered by Graham 
Gibbs in his talk to a joint 
meeting of the London Section 
and the Institute of Refractories 
Engineers held at United Glass, 
Porters Wood, 

There is, of course, no quick fix 
o r easy solution lO lhc problems 
faCing the glass container industry. 
The range of solution s faCing those 
responsible for speci fication and 
furnace rebuilds is becoming as 
diverse as the proble m s they are 
there to solve . 

The marker for g lass has 
decayed over the years as the fierce 
competition provided by plas ti CS 
and ca rdboard has laken hold in 
several market areas. The slide has 
been halted recently by the 
promotion of the glass container as 
a LOol fo r brand enhancement, 
particularly by the brewers. plus the 
positive environmental image that 
the bottle bank network has 
crea led . But prices are being 
squeezed by cu sromers demanding 
the hiRhest quality glass with the 
fewest defects that meets the tight 
dime nsional tolerances set by 
m odern high speed filling lines. 

Energy prices are also set ro 
increase, especially if there is some 
international agreement on the 
carbon tax measures which have to 
be taken to reduce CO2 emiss ions 
and prevenl global warming. The 
pressure on the container 
manufacturer is to run operations 

''''ith rhe lowest possible capital 
expenditure and low energy 
consumption , while prodUcing the 
highest quali ty end product. 

Environmental pressures h ,IVC 

provided gains in e ne rgy saving as 
the proportion of culler in the batch 
increases. Batch and cullet prcheal 
also contribules to encrgy 
effiCiency. Inves tment in equipment 
for waste heat recovery is becoming 
mOIT viable as energy costs increase 
and technological improvements 
can be harnessed to reCover hea t 
fOI' tacrOI)1 heating, area heating and 
power generation. 

Pollution issues have 
implications on what goes inro rhe 
furnace and w hat fits on at the end 
in order to satisfy current and 
future e missions limits . SOx can be 
conlrolled by limiting the lIse of oil 
and reducing the batch sulphates 
going into the fUrll<lCe and wilh 
desulphurisal ion equipmcnt on [he 
way our. NOx can be reduced by 
u s ing O}.')'-ti.lel tiring, staged 
combustion or bleeding natural gas 
into the regenerator air 
(Pilkingron 's 31{ process). 

Selective catalytic reduction or 
selective non-cata lytic reduction aL 
the nue can also be used but lhis 

Future furnace options 
use cirher conventional , all, 
electric or unconventional designs. 
Regenerative ti.lrnace~ operate very 
efficiently and meet criteria of 
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running costs but they also invo lve 
high capital e xpe nditure. Bolt-on 
abatement equipment is available . 
Its one disadvantage is in the need 
to reverse, leading to fatigue on the 
ports and crown and ho m ogeneity 
problems in the glass. 

Oxy-fucl has been expounded 
at g reat leng th a nd can be seen as 
the future fo r the container 
business. Low capital o utlay 
provide s immediate advantages , 
esp e ciaUy whe n s tarting from 
scratch at a g reenJicld s ite . Running 
costs are depende nt on el ec tricity 
price s; oxygen is around twice the 
price of the fuel. Desulphurisation 
and paniculate mtration is still 
needed but the NOx proble m is 
resolved. 

The d e finition o f emission limits 
in terms of concentratio n rather 
than mass is a minor regulato ry 
proble m which is surmountable . 
Process control is much m ore 
s table , with no reversing need e d. 
Efficiency on IS machines is 
reported to be improved by 5%. 

AU-electric furnaces may not 
produce the same level o f 
p ollutants but the cost of elect.ricity 
in a countl1' w ithout e xte ns ive 
nuclear o r hydroelectric resources 
and a reliance o n carbo n-based 
fue ls m e ans that prices would be 
too high to justify its adoptio n by 
container manufac lurcrs . 

Unco nventio nal melting oplio ns 
indude the Se g melter, which u se s 
electricity, the advanced g lass 
m e lter, which h as good potential 
for single machine short runs but 
n o t bigger o perations, and the 
plasma melter, which is wo 
spec ialise d . 

The regenera tive furnace is s till 
the preferred option for container 
manufacture. When combined with 
new waste heat recovery 
technology, bette r refractories and 
insulation, its future s till has g reat 
p o tential. Further design 
improveme nts can also be tuned to 
help performance. The o xy-fuel 
option is looking m o re viable for 
[he next ge n e ration of furnaces .• 

BORATE GLASSES 
CRYSTALS AND M~LTS 
The Second International 
Conference on Borate Glasses, 
Crystals and Melts organised by 
the Society of Glass Technology 
will be held in Abingdon on 
22-25 July 1996. The conference 
follows that on Borate Glasses 
held at the New York State 
College of Ceramics at Alfred 
University, New York in 19 78 and 
is devoted to the structure, 
properties and technology of 
borate-containing glasses, 
crystals and melts. 

The conference is in honour of 
Professor Philip J Bray, in 
recognition o f his outstanding 
contribution to the science of 
borates. Professor Bray will open 
the conference with a plenary 

CLINIC MEETING-POTS 
A clinic meeting of the Hand 

Made Committee is to be held on 4 
October 1995 in the Stourbridge 
area. MaiD areas of discussion 
include: Which pot material gives 
the best glass?; arching, firing and 
glazing; how do glass compositions 
affect pot life?; open versus closed; 
and why do your pots fail? 

Further details of this meeting 
and the activities of the Hand Made 
Committee can be obtained from 
JiII CosteUo at the Society of Glass 
Technology in Sheffield. 

lecture, followed by a session o n 
NMR and NQR techniques. Other 
topics to be included are: Glass 
forming ~-ystems ; borate-containing 
melts ; thioborate systems; structural 
sludies including crystallography, 
structural modelling and compute r 
simulation; crystallisation; 
structure-property relationships; 
ionic transport including the mixed 
alkali effect; superio nic conduction; 
multi-component systems including 
borosilicates; industrial glasses and 
applications; and borate g lass 
technology. 

Confere nce co-chairmen are : 
Steven A Feller, Department of 

Physics , Coe College, 1220 First 
Avenue NE, Cedar Rapids, IA 52402-
5092 , USA. Tel 3193998633. Fax 
3193998748. E-mail 
sfeller@co e .edu. 

Adrian C Wright, J J Thomso n 
Physical Laboratory, University of 
Reading, Whiteknights, Heading 
RG6 2AP, UK. Tei 01734 318555. 
Fax 01734 750203. E-mail 
a.c .wright@ reading.ac .uk 

A call for papers will be 
circulated in autumn 1995 and the 
abstract deadline is 31 January 
1996. Any further enquiries and 
requests to receive the second 
announcement should be sent to 
Jill Costello at the Socie ty of Glass 
Technology, Sheffield. • 
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TECHNICAL 
COMMITTEE NEWS 

The .·cc c nt mergcr of the 
Chcmical Dur ability and Chemical 
AnalysiS Committccs and subsc<luent 
amalgamation with the Physical 
I'.·opertics Committec to form the 
Analysis and Properties Committee is 
the major c h a nge in th e list or 
Technical Committees of the Society. 
The new Analysis and Properties 
Conull..ittee is preparing an inventory 
or s tandard samples held b y the 
Society and is fInalising the certifi
cate of analysis of two new sample 
sands which should be available 
soon. 

Changes in personnel and th e 
new telephone codes arc included in 
the updated Ust below. 
AllalJ1sis and Properties Committee 
Chairman: Mrs H M West 
(0114253 3 401) 
Secretar y: Miss R M Sales 
(01142306179) 
Basic Science and TechuologJ' 
Committee 
Chairman: Mr H W McKenzie 
(0169554270) 
Secretary: Dr D Holland 
(01203 523 396) 
Eugineel'iug Committee 
Chairman: Mr A Humphries 
(01246 277288) 
Secretary: Mr T Stevenson 
(0170982814 1) 
PUI'IUlce Committee 
Chainnan: Mr G Hardcastle 
(0179828141) 
Secretary: Mr B Brightmore 
(01782 786121) 
Hand-made Glassware Committee 
Chairman: Mr J Henderson 
(0191 264 4775) 
Secretary: Mr E Booth 
(01384 295 758) 
Refractories Committee 
Chairman: Mr J R Osborn 
(01226 7 31 414) 
Secretary: Mr A Varney 
(011 4 2 3 6 4927) 

SENSORS AND CONTROL 
IN THE GLASS INDUSTRY 
The North American Section has 

organised a one day meeting on 9 
June 1995 in Cleveland, Ohio. Papers 
on sensors a nd controls will be pre
sented in the morning session , fol
lowed by a visit to Fcrro Corp in the 
afternoon. 

Further details can be obtained 
from Dr Alix Clare, Tel (USA) 607 
8 7 1 2425 or Fax 607 8 7 1 2392. 



SGT NEWS 
FURNACE MODELLING ASSISTS 
PERFORMANCE IMPROVEMENT 
Modelling furnace design 
changes are essential for the 
continued itnprovement of 
perfortnance. Laidlaw Drew has 
been active in simulating the 
furnace using traditional perspex 
11lOdels, lllodern computational 
fluid dynamics and improvised 
methods for troubleshooting. 
Neil Sinlpson and Stephen Auld 
described the simulation 
methods to a jOint meeting of 
the North West Section and the 
Institute of Materials North 'Vest 
Ceramics Group. 

Models of furnaces serve three main 
tasks: Design, in which 
combinations of ports and burner 
types are examined; project 
development, the investigation of 
the effect of various changes; and 
troubleshooting, reacting to 
unplanned events. Perspex 
modelling tank') using water with 
an injected dye have become the 
standard simulation method. 
Cross-fired furnace models provide 
a cross-section of the furnace 
incorporating the regenerator and 
ports. End-fired furnace models 
provide the viewer with the whole 
melting area for observation. 

Dye is injected into the water 
entering through the burner ports. 
This then circulates around the 
model until the clear water 
disappears. When the water is 
completely coloured, the dye 
source can be turned off and the 
observer can again see the 
circulation patterns as clear water 
displaces the coloured. Video 
cameras can be used to record the 
flow patterns for further 
examination. 

A development of the dye 
system uses an acid and alkali to 
represent the combustion air and 
gases, respectively. An indicator 
solution can then be used to 
identify acid- and alkali-rich regions 

and the shape of the reaction area 
while keeping the same 
recirculation pallerns. 
Concentrations of the acid and 
alkali can be changed to model 
different combustion ratios and oxy
hlel systems. 

The problem with the perspex 
models is their general inflexibility. 
They have to be either broken to be 
modified or several models of the 
same furnace have to be made, each 

'incorporating small changes. No 
furnace is exactly the same, so each 
model is itself unique. There are 
also problems with quantitative 
accuracy. A video recording is a 
subjective method of investigation 
and the m odel is isothermal which 
limits the accuracy of any results. 
Therefore, computational fluid 
dynamics (CFD) ought to give 

CONTINUED .... 

ELEVEN NEW FELLOWS 

Thejoint North West Section GoldenJubilee Dinner and Dance and 
Society Annual Dinner and Dance, held at the Prince 0/ Wales Hotel, 
South port, saw the presentation of eleven Fellows to the Society. 
Pictured (left to right) top: Dr James Barton, St Gobain Recherche; 
Dr Adrian W,·ight, Reading University; Dr Peter Sewell, Pilkington 
Technology Centre; Howard McKenzie, Pilkington 
Technology Centre; DI" Ian Smith, Pilkillgton 
Technology Centre,· D,· Roger Kent, consultant; 
Professor Michael BJ·ungs, University of New South 
Wales; Gm'don Roberts, Ferro Corp; Ro)' Nickels, 
PreSident, Society of Glass Technology; Alev 
Yarama.ll, Tllrkiye Sise ve Cam Fabl"ikala.1"i; 
Professor Helmut Schaeffel·, Deutsche Glastechnische 0 

Gesellschaft; and Peter Gibson, York Glazie,·s Trust. 
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LUCAl. SHO/ON 
CONTACTS 
For details oJ 
/ortbcoming local 
section events in 
your area, contact 
tbe Jollow ing. 
All SeT mernbers 
and non-members 
welcume. 

London 
- Mr T Ensur, 
United Glass Ltd, 
Porters Wood, 
St Albans, 
Herts AL3 6NY. 
Tel 0172 7 59261 

kIidlands 
- Mr R W Fisher, 
MRJ Furnaces, Un.it 
94, Heming Rd, 
Reddich, Worcester 
B980AE. 
TeI1115275298]0. 

NortbEast 
- MrJ Henderson, 
44 Woodside Ave, 
'Ibrockley, 
Newcastle upon 
Ty ne NE15 9BE. 
Tel 0191 264 4775. 

North \Vest 
- Dr j) Martlew, 
Pilkington. 
Technology Centre, 
Hall Lane, Lalhorn, 
Ormskirk, Lancs. 
Tel 01695 54210 

Scottish 
- Mr [) A Rennie, 
United Glass Ltd, 
Glasshouse Loan, 
Alloa FK20 IPD. 
Tel 01259 218822. 

Yorkshire 
- Miss R M Sales, 
20 Blackbrook 
Drive, Sheffield 
S104LS. 
Tel 0114 2306179 
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bClICI' resuits when modelling the 
furnace and simulating combusl ion . 

Laidlaw Drew has investigated 
the use of CFD to model both cross
tIred and e nd-tired furnaces with 
the assistance of its teaching 
company associale Stephen Aukl 
from Napier Uni versiry. The 
company used the FLUID com[mter 
code to model tluid tlow and 
combustion reactions within a finite 
volume defined by 150 to 5000 
nodes . A Sun SPAHC Station o r 
HP9000 workstation costing around 
£20,000 is needed to run the FLUID 
prognllll , which itself cos ts around 
£35,000 for tile full code or .£1 4,000 
on an annual licence. 

The main problem associated 
with compute r modelling is the 
amount of time taken to generme a 
reasonable model of the gas flow, 
tcmperature profile and water 
molecule fraction. An e nd-fired 
furnace is particularl}' sophisticated 
wilh a wide numbe r of velociry 
vector plms. Burner mode lling is 
simpler but the mathematics 
behind s imulat ing the air flows and 
lift off of the name is st ill highly 
complex. 

CFD has g reat potential to 
sim ulate the furnace but the 
computing time using a dedicued 
workstat ion for an isolhermal flow 
model may be 24 hou rs. A 
combustion model may take nvo 
weeks LO process! The odd freak 
result that turns up al so weakens 

confidence in the method. Laidlaw 
Drew is not committing itself 
e ntirely to computer-based 
modelling and is continuing w ith 
solid furnace models . 

Troubleshoot i ng the odd 
customer que.-}, with Laidla", 
Drew's range ofbllrners, n ozzles 
and oil atomisers requires novel 
and improvised methods of 
investigation . Water alOmised by 
compressed air gives an observer a 
good feel of particle size 
distribution, a s troboscope can be 
u sed to see large particles. Areas of 
recirculation can be checked , a 
nou r a nd water Illixmre can 
produce a fine mist which creates a 
visual impression of vertices. An 
apia.-isl'S bee s moker, sawdust and 
a feather duster are all tools wh ich 
ma}' just provide the right degree of 
ins ig ht needed 1.0 solve a parriclllar 
client 's problem. 

Perspex models , especia ll y 
acid/alkali vers ions, arc used for the 
majority of furnace and porr design 
work. I t was hoped that 
computational tluid d ynamiCS 
would replace o r partly replace the 
perspex model hut its limitations 
have been demonstrated lhrou gh 
four years of modelling known 
systems. CFD provides a pretty 
picture bUI it is not the f'ul! design 
100 1 it had been prollloted as. 
Academics at Napier University arc 
now working on overcom ing its 
limitalio ns .• 

SOCIETY GATHERS IN SOUTH PORT 

The Societ)I's Spring Meeting, held ·ill Southport th;..; year, was well 
attended. The theme of the meeting lVas glass opportunities and 
delegates from around the world heard tallls 011 topics rouging 
from the latest manufacturing techniques to high techn.ology glass 
applications. 
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UK GO COMPUTER·BASED 
DISCUSSION GROUP 

As an extcnsion of the UK GO spe
cial interest group , a cOlllputer
based discussion group h.as been 
established which wiU allow ongo
ing discussion h etween rescarchel's 
at Ullivcrsities and in industry who 
an: working on glasses for opto
elcc ll·onics. 

Computer users with e-mail 
facilities can subscribe to the dis
cussion group through a service 
called Mailbase, Mailbase provides 
an enhanceUleut 10 e-mail , wWch is 
nonnally a one to one lueans of 
conllllunication, by hringing 
together groups of individuals with 
comnlon l)1'ofession al illtel'CSlS, 
The e-mail addrcsses of the group 
are held on .1 mailing list; by send
ing onc message to a central 
address all of the group can be 
contacted. 

The system has IlUllly features 
hut one particularly useful facility 
is the archiving of messages . All 
messages sent to a list are stored 
ceolraUy. When you fIrst join a list 
vou can retrieve SOIDe of the old 
;nail to check how the list is used. 
Also, if you have deleted a message 
which you later r eq uire it can be 
rccovel'ed from Mailbase very eas
ily. 

To subscribe to the UK GO dis
cussion group, scnd this message 
'join GLASS-UKGO <you r first 
nalne > < your last name>' , tn 
'mai I base@ lIIailbase.ac,uk ·. You 
should thc n he sent an introduc
tory file with further details. 

By joining the group, you are 
1I0( commitling YOlll'self to answer 
ing every enquiry which is posted . 
nor a r e ynu guaran t eed tha t your 
que rics wiU he answe red. This is 
i ntend e d to b e an open forum 
whe.'e p eople a re free to ask ques· 
lions and give answers or sugges
tions if they aJ'e able, 

INFORMATION SYSTEMS 
The Engioeel'ing COlllmittee has 
organised a joi n t factory visit and 
clinic meeting on Wcdnesday 7 June. 
The day hegins with a visit to Mass 
Measuring Systems in ManclJestcl' , 
followed hy a buffet lunch and cWlic 
discussion chaired by David Clol1gh 
of Eurotherm Process Automation at 
the Rudyard Toby Hotel, Chapel 
Heaton , Stockport, 

Flu·ther details can bc ohtained 
from JiJI Costello al the Socicty. 


