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The tempering can be done using two different types of systems and the same principle. Conventional Radiation Furnace

2P A E KB AIRER The two different types of furnaces are:
A) 4B 5T Hn AR 4L 4P

Radiation Furnace

R EHEMARBERLPARZRE: ERFEMANEN LR SSRFEMATI RN SHE.

BEXARBRHENMANE, BAIASHPELATESTHREIHELE. HESET SR
ﬁiiﬂi APRUAZBRELTARN—KHRE, NUFHREBRE.
B) Xt AnA R L 4P MR BEBEMAR, £ XR, BEESA, BEREE. 3—7@,
MTRBSEEEMNEK, YRBRAEREYMEX.

SEEEVNMANRRA, INBEEHETREMSE, £/~
MES, REEN). BEESETHEBENEE,

Forced Convection Furnace

Radiation Furnace: — They are the first generation machines that are used to temper most of the W EsmENNLEE. A5 AT —HKE

glasses. The principle is very simple. In this kind of machine the glass is heated directly using A e e AR AL AP

through heating elements due to which the heating is slow and as a result the glass spends more time

on the rollers in its soften state and hence has a high degree of optical distortion. WAEBNEMERETIESPREREE
MPFRBEFREX, BUEESENMBINE

Forced Convection furnace: - They are the latest generation machines in which the heating is ¥, — ki, pummy{g‘ 1RB 4T, PR

done by a forced convection technique. By this technique the heating is more even and is nearly 25 93 Mk, BHEEAEFEmAR.

faster. As a result the glass spends less time on the rollers in its soften state and has significantly

less optical distortion. In this type of furnace the glass is indirectly heated, the elements first heat MNBEREERAARASESMNERIE BEMMB IR
HME BN, SRFEESEMNSRAMLR.

the plates and then a turbulence of air is created which transfers the heat to the glass in a uniform
way_ This furnace is designed to temper all kinds of glasses whether it be clear, tinted, reflective or
Low e. As aresult, the glass that comes out is of relatively superior quality and is tempered in accordance
to the standards.

ERFZF B4 1L 4P Economical Radiation Furnace

Features:
Specially Designed for Small to Medium Glazers
Minimum Capital Investment

Glasstem's temper i ng furnaces: Minimum Operation Costs
Minimum Maintenance _
® ERF: Economical Radiation Furnaces Low Power Heating Installation ) )
Easy———Touch Screen Operation with Fully Automatic PLC Control
Flat tempering ranging from 1,000mm (40") x 2,400mm (96") to 1,500mm (60") x 3,600mm Software in English or other Language
1441) specially designed for shower door and bath enclosure capability Glass thickness of 5—19mm OSCIHEUOn & 8 lawer Hotvan: by Frequency lnvertens
( . Sp Y 9 p Y. Canvection Heat Balance Systems Installed
( 3716V to 3744 )
® SRF Standard Radiation Furnaces ERFZZF BNk P MR 1 BE . Specifications
Flat tempering from 300mm x 400mm to 3000mm x 6,000mm , featuring many sophisticated designs : =
that allows more flexibility, Superior optical quality is readily achieved even on soft low—e coated EiUR= %EE{E (Iﬁnﬁégﬁ Hjéua%g]lf& 2% kw BInE 407 Site
glass by adding ECHS (Enhanced Convection Heating System) . Model Glass Thk Load Area driving kw Quench Total kw Containers (m)
® BFT Bent & Flat Tempering ERF4096 5=19 40 = 96 165 45 210 2 10.7x8.1
Mouldless cylindrical bending, from 300 x 200 mm to 3500 x 2500 mm. ERF40120 5-19 40 x 120 195 55 260 2 0.7 % 8.7
. ERF40144 5=19 40 = 144 238 75 313 3 10.7x9.0
® Glasstem' s HST Heat Soak Test Oven " )
) oy ERF4896 510 48 = 96 196 55 251 2 14.7x8.1
Spontaneous broken of tempered glass can be avoided by submitting the tempered glass to a heat
treatment cycle based on European Standard En14178, ERF48120 5-19 48 x 120 245 75 320 2 14.7x8.7
® ECHS convection technology ERF48144 510 48 = 144 299 90 382 3 14.7x9.0
The Enhanced Convection Heat System is the result of recent developments of convectiontechnaology, BRER0L0 5= 1 olim L34 305 3 S0 3 2018 Bl
and greatly enhances the performance of Glasstem's furnaces ERF60144 5-19 60 x 144 350 90 440 4 16.5%x9.0
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SRFEYSM{L. 4P Standard Radiation Furnace

All Glasstem's SRF plants have the following features:
Load & unload AR SEBASshEFHINEE

Stepping according to the length of glass sheets
BRAPERERMaER RIHTES

Pop—up table for large syst
FHEANAUKE, REFBEIAKEANFDIATESE

Automatic loading length recognition
JREHEBRRICIZINGE, &P ALY LB H AR #

Optional dynamic loading pattern recognition
Heating Furnace #EERIRTT. — kP ] 75 8 Hb ofL i Al 3 AT 4P

Easy to add Enhanced Convection Heating System (ECHS)
LR~ E2E50%, KEHFLow - ERTE~BIEIRIL100%

ECHS Increasing capacity by 509 with clear glass, and 10094 with Low—E glass
BERERSERE, EEEBRELow - eHBESER AR R

Preventing in—furnace—crack for thick, /patterned/and low—E glass
MANEBRBEELER, Wlow-eRERIEE

Best flatness for low—E glass
SNANREEEINARERENNRSEEELS, BREESRA
FAARKTEEENRSG, BRRBERNERE. THEFK

Fast responding open coil matrix heating system, long life, easy maintenance
REOWENEATELAG, TR, MRHIHYT

Optional ECHS convection heating
EEfs), FERSMYE, EHEHETE

Tensioned friction driving system ensuring no dead time during conveyor reversa
BENEEEEEDTEA BBEHPNESTREANRELEERR, BERAREY

Roll temperature control (RTC) technology avoiding excess heat conduction to low surface of glass

Cap temperature control (CTC) technology means lower roll replacement cost by reducing end—cap loose
risks

DERHLEHRA, BRBYEKBRGRY, RePEREME

Easy—to—replace roll seals maintain energy conservation and to protect the roller end caps

TEEELANAEGEA, RERBERENBETAIREE, BBEFEEF.
Quench

Automatic independent quench top/bottom blowing distance adjustment

TRE| &9 £ TS R ERT AshEd A, ToBERET ETRMSKMOES, RIEREETHELSA

Optional pass—through quench for thin glass tempering

TER IR FLAMESEELHNRAMBLEENATR, BEANINE

=
Model

SRF0304
SRFO606
SRFO613
SRFO715
SRF1020
SRF1224
SRF1240
SRE1S25
SRF1530
SRF1540
SRF1735
SRF1740
SRF1745
SRF2130
SRF2135
SRF2140
SRF2145
SRF2445
SRF2455

SRF3060

KREE
(mm)
Glass Thk
28--19
28--19
2.8--19
30--18
30--19
4~
4--19
4--19
4--19
4--19
4-=19
4--19
4--19
4--19
4--19
4--19
4--19
4-=18
4--19
4--19

SRFEVER L IP M AR M BE 3R Specifications

@A
(mm)
Load Area
300 X 400

650 X 650

650 X 1300

7560 X 1500

1000

1200

1200

1500

15600

1500

1750

1750

1750

2100

2100

2100

2100

2400

2400

3000

hes

X

XX P X

2000

2400

4000

2500

3000

4000

3500

4000

4500

3000

3500

4000

4500

4500

5500

6000

IEBTE:
Heating
kw

25
45
72
100
180
220
360
300
360
480
490
560
630
530
660
756
850
970
1180

1440

BRR g
kw kw

Quench Drive

F 45 =5

Compressed Air

200

300

200

225

205

225

230

290

280

290

340

350

360

360

420

440

565

5

5

BIfE
Total
kw

305
485
428
593
573
5393
718
789
8589
929
879

1220
1400
1630

2220

04 /05

& Hh AR
Install Site

(m)
3.4X1.2

4 3X1.6
7.2X1.6
8 6X3.0
10.7X8.0
14.7X8.1
20.5X81
14 5X8 3
16.5X8.3
20.5X8_3
18.4X8 8
20 5X8 8
22.5X8.8
16.6X8 8
18.4X8.8
20.6X8.8
22.7X8.8
22.7X8.3
26.9X9.3

28.9X9 3
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BT 4NEL2HE BFT Bent & Flat Tempering Features ECHSX MM ZE 4% Enhanced Convection Heating System

THERE: pHEESABRIREER. KNBESNMNERSERZ K. BRAP K, LB K EHB
PR A9 £ T SR, SEE PR 5 5 1 0 X IR A0 #

EREE: BHEEE —RWUPRERN TP ERAEDMEENTNEFARRE LT 4= HNLLP
E AERTZAFAFBEERGEXAATEFNEHRNPUL L.

ECHS technology employs a special compressor which raises pressure of the hot air from the
tempering furnace. Compressed hot air blows directly on glass at high speed. Glass is heated by
both radiation & convection, resulting in uniform and faster heating up,

In Addition to construction of new high convection furnaces, ECHS technology can be easily
for retrofit of existing furnaces.

- Mouldless cylindrical ben—
ding

- User friendly interface,aut—
omatic forming

- Standard Radiation heating,
convection optional

- Synchronous roller opposite
pressing ensures Excellent optical quality

- Superior insulation guarantees efficient energy consumption

Specifications of Bent & Flat Tempering Furnace

FHABEMTNINESHE
we BAME BORE 2 EE $ 1z = hE
Mode | Max.Glass Min.Glass Thk. Radius Arch height Power Lagdihir
| (mm) (mm) (Mm) (mm) (mm) (kw)
BFTO806 800 X 600 200 X 300 32-8 350 - 900 120 - 50 200 32
BFT1208 1250 X 850 200 X 350 3.2—=10 450 - 1000 185—115 300 22
BFT1208A 1250 X 850 200 X 350 32-10 450 -1000 ‘ 185-115 400 48
BFT2010 2000 X 1000 200 X 350 3.2-12 450 -1000 250-120 480 32 W AR4$F S Features:
BFT2010A 2000 X 1000 200 X 350 3 R=—=12 450 -1000 250-120 | 580 48
BFT2410 2400 X 1000 200 X 350 32-18 450 -1000 250-120 580 32 BB NAER, RS 4 =W E Reduce cycle time, and increase productivity
BFT2410A | 2400 X 1000 200 X 350 3.2-19 450 -1000 250-120 700 | 48 - SESPEERE, MEIRE20% E Over 209 efficiency improvement compared to conventional
BFT2015 2000 X 1500 200 X 400 4 -19  600-1500 410-180 650 32 PR
BFT2415 2440 X 1500 200 X 400 4 -19 600 - 1500 410-180 700 _ 32 CBESRAL R FhTE RS ALK AE “low - E” B Tempering hard and soft coated “low—E" glass
BFT2025 2000 X 2500 200 X 500 4 —19 950 710 450 15 I Tempering hard and soft coated “low—E" glass
e T AT s BUBBIMA SR Improvement on glass optical quality
_ G . : . : L

AR aREE SE6A S0 | GED & BA 5 —19 1000 | 680 550 15 anﬁﬁimy’%%fs.sﬁ%lﬂ‘[{bﬁi Easﬂly retrofit on conventional radiation furnaces
BFT3025 3000 X 2500 200 X 600 5 —19 1000 680 600 15 - BREVMHRIE Short payback period
BFT3525 3500 X 2500 250 X 600 5 —-19 1200 820 800 18
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NIk IEY R4 Heat Soak Test Oven

WUBEBEHRLENENREFEE R NOHKE
EHTARAEE, MNHRIMKESAFNEREAS
2.

BRAANEREZEBHAELEPRARS |RE
B, #EERTERRER. RERFT-MNER, SR
M(T>380C)Rafl. RENZEFHE. ENENET
RERH, o BRARKEENXBLHE. AEEAIRER,
FRURM o HBEBREARENS B, FHELH4%H
HBREK, SIERALEEEE.

HERPNEAZERCR BUEREARERE
BpHE, NMBALEBERSFFARE.

AARECBREEERSBREXRRK, PRIEED
OMEREE. YRFEH2B0FM, HERERHLN

I —————

B. mYEEAH250FN, TIO0NE. TRHFRE
BEHNINERESTEN, AUALEBE
INEHEMAZTEEEEHR.ETEENRE. HSE
FI P F AP R F E bR & Il 2 4 r R 3R KR ER 7 2 hn
B, PRHEHOCRITHBAXNETE, BHRBLE
mEHZEEAA, RIEFAEREBEDRELLY
SN

Nickel Sulfide(NiS) has been known to be the
cause of Spontaneous burst in tempered glass.

During tempering the nickel sulfide is transfor—
med to the high temperature o —phase(T>3800C)
and has no time to return to the B —phase on
quenching With the passage of time NiSs|-
owly inverts to the low temperature B —phase with an increase in volume of about 495 This volume
expansion may cause glass breakage.

The Heat Soak is a destructive treatment which heats the glass for several hours at about 280 °C to
speed up the a —-NiS to B —NiS transformation and consequently forces the contaminated glasses
broken within the oven,

Standard HST requires more than ten hours thermal treatment including 1 to 6 hours to heat large
guantities of glass up to 290° C followed by a temperature plateau at these temperatures for 3 to 12
hours before cooling down slowly to ambient temperature. The time necessary for 99.9 9% a to B -

NiStransformation is less than 1 hour at 280 ° C. For comparison, more than one hundred hours
becomene- cessary to complete the same transformations at 250 ° C, i.e. only 30 degrees below!

The average temperature difference is about 30 degrees between the hottest and the coldest glass
during Heat Soaking within most ovens in use.

Glasstem s heat soak ovens use the most advanced technology.

s homo

han 10

chnolog e pattern of hot air circulation ins

tribut

n the oven Temperature difference is less

entire oven

HRPEEMIZIERT Specifications:

BAWER Fom AR STLXWXH mm IATHE kW

B SType Max. Glass Size Overal Sizes Power
HS-1525 1500 2500 3950 2500x2480 100
HS-1535 1500 X 3500 495025002480 120
HS-2135 2100 3500 495025003080 145
HS-2145 2100 X 4500 5950 2500x3080 168
HS-2545 2500 <4500 5950X2500x3480 200
HS-2555 2500 X 5500 6950X 2500 <4480 240

PR o B BN bR EE N 1417 9% )i A BRIy 2 il it
Knowledge on Enl14179 Heat Soak Process System:

The heat soak process system consists of:
* The oven

®* Glass support

* Separation system

The oven shall be designed and constructed in such a way that it shall allow an unhindered air
circulation around each glass pane. Even in the event of glass breakage the airflow shall not be
hindered. This will require a careful design of the openings for the air ingress /egress so that
fragments of broken glass will not cause blockages.

It wrsrver.y inln.portam to lay down exactly the way the glass is put up inside the HST aven, The glass

stack shall be aligned with the heating air flow direction.

oepara on system
The distance between the single glass panes in the stack combined with the alignment of the glass
stack are the most important parameters decisively determining the quality of the test.

The separators shall assureoptimised airflow between the glass panes without hindering the airflow
themselves. A minimum separation of 20mm is recommended. It goes without saying that glass
ta glass contact is not allowed | Distances between the glass panes of less than 20mm will not only
badly influence the heat exchange but also increase the risk of breakage

The latter will certainly be the case when the oven is fully loaded as huge temperature differences
can occur between 2 points in the same glass pane.

Heat Soak Process System Calibration
The calibration test determines the method of operation of the heat soak process system during

manufacture of heat soaked thermally toughened soda lime silicate safety glass. In other wards, the
calibration shall determine the heating phase of the process, glass separation distance, the positioning,
material and shape of separators, the type and positioning of stillage {s) and define the operating
conditionsfor use during manufacture and this for both 10094 and 1094 load. Thus the calibration test
has to be done twice in order to check whether the heat soak process system is capable of meeting
the time / temperature regime at both 10094 and 1094 load.

as / 9





