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FURNACE TECHNOLOGY

The global demand for glass 
is quickly increasing and, 
therefore, requires the 

installation of a number of new 
plants worldwide. 

Glass Service Italy is assisting 
its clients in meeting this increas-
ing demand by designing fur-
naces optimised with Danner or 
Vello technology for the produc-
tion of hydrolytic Class I phar-
maceutical glass containers, and 
installs them all over the world.

To date, GS Italy has installed 
14 furnaces in Belarus, Iran, 
China, Russia, Pakistan, and 
India. 

CRITICAL PARAMETERS FOR 
PHARMACEUTICAL GLASS

Pharmaceutical glass produc-
tion, with glass batch based on 
boron content, has the following 
critical points:
• high melting temperature, 

1600°C;
• elevated boron evaporation 

from the batch, leading to a 
high corrosion rate in chimney 
and waste ducts, and produc-
tion of silica salt knots in the 
glass;

• increased viscosity of glass;
• greater energy consumption;
• instability of glass quality;

• greater risk for batch pollu-
tion.
These issues, combined with 

the demand for high quality 
glass, require specialised furnace 
design that allows for correct 
production and stability in glass 
quality. 

MARKET REQUIREMENTS FOR 
FURNACE PERFORMANCE
Stability of production

Every year an increased 
demand is reported for both 
quantity and quality from glass 
tube producers. Currently, 
standards are requesting for 

GLASS SERVICE
Neutral borosilicate furnaces 

for pharmaceutical tube 

hydrolytic class I (alfa50)

The global pharmaceutical 

glass packaging sector is 

growing by 6% every year
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glass tubes with increased sta-
bility in:
• OD (outer diameter) and ID 

(inner diameter);
• TH (thickness);
• bending;
• absence of bubbles and air 

lines;
• absence of stones;
• stability of batch and chemical/

physical characteristics.
To achieve this high stability 

performance, full control over the 
melting process and the forming 
process is required. 

To that end, furnace design 
should be tested in several appli-
cations and over long-term 
operation. Correct design of the 
electric booster system, bubblers, 
and all the furnace equipment, 
as well as the furnace design for 
melting and forehearth, are very 
important for good production 
and stable quality. 

Low energy consumption
GS furnaces are low consump-

tion units, meeting the market 
requirements for reduction in 
both cost and CO2 footprint. The 
preferred fuel is natural gas and 
oxygen because the furnace is a 
high temperature unit (1600°C). 
The use of natural gas and pre-
heated air is also possible, as well 
as HFO and preheated air, but is 

not recommended due to energy 
consumption.

In several oxy/gas 20 TPD (N.2 
Danner line) installations, GS fur-
naces have already achieved the 
targeted energy consumption of 
1250 Kcal/kg fossil + 0.46 KWh/
kg electric booster.

Long-term operation
Correct design combined with 

the correct refractory material 
can ensure a four-year run for 
the furnace melting area and 
forehearth.

Growth and development in the 

pharma industry combined with 

the stress related to the worldwide 

pandemic emergency has pushed the 

entire sector into an overproduction of 

hydrolytic Class I neutral glass pharma 

containers, such as vials, ampoules, 

and syringes.

Glass Service 2 art GM5.indd   131Glass Service 2 art GM5.indd   131 16/10/20   16:1516/10/20   16:15



132 glass machinery plants & accessories 5/2020

FURNACE TECHNOLOGY

Achieving this level of per-
formance requires accurately 
engineered: refractory design, 
burner design and position-
ing, booster electrode position, 
water cooled bubbler tubes, 
temperature management, spe-
cial throat cooling technolo-
gy, and special side cooling 
technology. After a four-year 
run, 65 per cent of AZS and 
refractory materials should be 
changed, while the steel struc-
ture and equipment can be used 
for a second run.

Easy maintenance and 
management

Easy maintenance is quite 
important for four-year glass 
production stability and GS 
furnaces are designed for this 
scope because the furnace and 
its equipment require very low 
maintenance. This includes sev-
eral solutions for cleaning the 
burners and unclogging the bub-
bler that require very little main-
tenance time as all these activities 
can be done while the furnace is 
in production.

GLASS SERVICE SOLUTIONS
GS furnaces have a number 

of special solutions regarding 
refractories as well as for com-
plete design. These special solu-
tions guarantee glass quality and 
stability, low energy consumption 
and a four-year run. GS has 
designed Danner furnaces with 
two or four lines and Vello fur-
naces with two lines. Standard 
sizes are 20 TPD pull for Danner 
furnaces with two lines, 40 TPD 
pull for Danner furnaces with 
four lines, and 32 TPD pull for 
Vello furnaces with two lines 
(pull is limited by the speed of 
the tube cutting device). 

GS has also developed some 
unique equipment the furnace 
refractory design. 

Special batch chargers
Batch charger devices have a 

fundamental role in the melt-
ing process. The combination of 
the batch charger machine and 
the batch charger-area furnace 
design should guarantee low dust 
in the chimney, low boron evapo-
ration, high machine life, stability 
of glass level, and correct batch 
distribution in the melting area.

GS has developed a special 
machine design coupled with the 
furnace batch charger area. The 
machines are screw-type batch 
chargers and can operate in 2-, 
3- or 4 units, according to fur-
nace size and pull. Batch charg-
ing screw rotation speed and 
charger ton/h rate are automati-
cally managed by the process 
control system. Moreover, the 
batch charger machine has been 
engineered to have complete 
electrical insulation from the sup-
porting structure. 

Special bubblers
Bubblers fundamentally affect 

glass quality and furnace life. 
Expert design and positioning 
of bubblers are essential to avoid 
long term issues. An error in 

GS has designed Danner furnaces 

with two or four lines and Vello 

furnaces with two lines
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bubbler positioning could result 
in poor glass quality, while bad 
bubbler design may result in bot-
tom drilling, reducing the life of 
the furnace bottom to only one 
year. With bottom temperatures 
reaching as high as 1550°C in 
this furnace, bottom corrosion is 
a very real issue. 

Aiming to produce better qual-
ity glass and extend furnace life-
times, Glass Service has engi-
neered solutions to meet these 
industry-wide needs. To address 
the devastating effects of high bot-
tom temperatures, GS has devel-
oped water-cooled bubbler tubes 
designed to reduce the AZS bot-
tom temperature in the bubbler 
area and avoid the corrosion of 
bubbler tubes AZS bottom blocks. 

GS has also developed con-
stant flow technology for the 
bubbler device; this technology 
can guarantee a constant flow 
rate in the event of bubbler tube 
nozzle clogging. Additionally, in 
the case of irreversible clogging, 
the water-cooling bubbler tubes 
can be easily changed while in 
operation. The bubbler can also 
operate in both oxygen (recom-

mended) or compressed air. 
These innovations should guar-
antee a continued bubbling ser-
vice for the entire furnace life. 

Special molybdenum electrodes 
holder

Electrode holders also require 
specialised design and cool-
ing due to high temperatures 
(1550°C) in the furnace bot-
tom. GS has developed its own 
molybdenum electrode holders 
with a strong, high-temperature 
resistant cooling head, and inte-
grated double high efficiency 
cooling technology + com-
pressed air. 

The high-temperature, stress 
resistant head allows the elec-
trode holders to operate at very 
high temperatures. Meanwhile, 
the use of high cooling rate 
water technology reduces the 
temperature of the electrode 
AZS block, avoiding glass leak-
age and block corrosion. The 
double cooling (water and air) 
electrode holders can be used 
separately; with water during 
normal operation; and with air 
in emergency conditions.

Special burners and burner oxy-
gas skids

Oxy-gas burners have a spe-
cial role in the borosilicate glass 
melting process, they have to 
guarantee: correct flame pattern 
distribution, low boron evapora-
tion from glass surface, and easy 
maintenance.

GS oxy-gas burners, their size, 
their number, their position in 
the combustion chamber, and 
the burner blocks are designed as 
one unique system. The burners 
also have double impulse tech-
nology allowing for adjustable 
flame length. 

Burner skids and gas/oxy 
rate stability are two of the most 
important devices for borosili-
cate furnaces. The combustion 
skid should guarantee the correct 
combustion ratio of natural gas 
and oxygen. The melting process 
and the redox value of the batch, 
as well as boron evaporation, are 
very sensitive to the stability of 
this parameter. 

GS developed the skid as a 
standard unit, each controlling 
three burners sections with inde-
pendent flow control for natural 
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gas and oxygen. The flow control 
has a high accuracy rate inte-
grated with mass flow calculation 
for both gases. The design also 
includes a compressed air section 
to cool burner nozzles in the case 
of a shut-down due to mainte-
nance or an emergency. 

Process control system
The process control system 

allows real-time monitoring of: 
high precision temperature read-
ing, stability of process control 
loops, high precision in mass 
flow control, advance capabil-
ity calculation, trend advanced 
management for all process vari-

ables, management of historical 
and real time alarms, easy and 
intuitive HMI (Human Machine 
Interface), and main loop redun-
dancy for emergency control in 
case of a DCS failure. 

Performance of these functions 
is managed by the DCS HC900 
Edge from Honeywell with inte-
grated PC Scada Citec with dou-
ble screen (single or multiple 
PCs) and two local displays; a 
group of P108 Eurotherm instru-
ments is installed for redundancy.

The process control system 
also manages all the furnace 
machines: batch chargers, glass 
level, bubblers, electric boosters, 

combustion, furnace 
pressure control, cool-
ing, etc. 

All machine controls 
and control loops are 
integrated into a single 
process control system. 
With this solution, the 
advanced and integrated 
furnace process control 
strategy is managed as 
a whole. 

Strict safety protocols 
are in place for opera-
tors and furnaces in 
the event of an emer-
gency, including restart-
ing after a black-out. 
Additionally, the SIL2 
capability safety level 
has been designed to 
meet EU and USA mar-
ket standards. 

Full process control 
procedure 

Any mismanagement 
of raw materials or melt-
ing conditions can intro-
duce persistent defects 
in the glass. Glass qual-
ity can only be guar-
anteed if there is strict 
control over the entire 
production process. As 
such, training is an inte-
gral part of GS customer 
service process. 

To ensure customers are fully 
trained in process control proce-
dure, GS has assembled a team of 
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specialists with many years expe-
rience working with borosilicate 
glass tube hydrolytic class I glass.

GS training services include: 
assessing the actual status of 
customers’ internal procedures, 
training on quality control proce-
dures, ranging from raw materi-
als to final products, and training 
on chemical and physical labora-
tory tests and procedures. 

CONCLUSION
Glass Service Italy, with more 

than 14 fully successful instal-
lations worldwide, is the only 
furnace manufacturer with long-
term experience in borosilicate 
pharmaceutical glass tubing 
hydrolytic class I (alfa 50). 

GS designs specialised equip-
ment/machines and technology 
for these unique furnaces, engi-
neered for low energy consump-
tion and minimal maintenance. 

GS is also able to provide 
technological training as part of 

customer service, ensuring high 
quality support and excellent suc-
cess rates. 

Via Cascina Lari

56028 San Miniato (PI) - Italy

Tel.: +39-0571-4442

Fax: +39-0571-417051

E-mail: glass-service@glassservice.it

www.glassservice.it

GLASS SERVICE SRL

Batch house – 

Raw material delivery
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