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Design of a modular technological line for the
recycling of laminated car glass

1. Evaluation of laboratory tests - proposal of the
solution principle

2. Structural design of individual modules

3. Production of modules

4. Functional tests of modules

5. Presentation of the results of the previous solution

6. Conclusion



1. Evaluation of laboratory tests - proposal
of the solution principle



1. Evaluation of laboratory tests - proposal of the solution principle

Market analysis
How much waste is there in the market?
What are the processing principles?

Glass-crushing rolls according to Laminated glass separation process Line for crushing windscreens

patent EP0249094 (A2) according to patent EP0567876 (A1) [source: www.maveba.eu]



1. Evaluation of laboratory tests - proposal of the solution principle

Injection of liquid between glass and foil ~ Separation of foil from glass by heating



1. Evaluation of laboratory tests - proposal of the solution principle

Patterns of punches

Laboratory tests



1. Evaluation of laboratory tests - proposal of the solution principle

Drvenie lisom medzi ryhovanymi plathami

Pripravok do PozdiZne lisovanie
hydraulického lisu

Pouzity hydraulicky lis (100 t)



1. Evaluation of laboratory tests - proposal of the solution principle

drvenie kladivom

ladivo H20 + CaCL2 (50 - 70 °C )
C)lepené sklo \elsna
valec
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Foil with glass particles after hammering Foil after chemical-thermal separation
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1. Evaluation of laboratory tests - proposal of the solution principle

Laboratory model of vibration
wrapping glass from foil
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1. Evaluation of laboratory tests - proposal of the solution principle

A sample of auto glass Removed glass Foil with remnants of
before the test from foil (92%) glass



1. Evaluation of laboratory tests - proposal of the solution principle

FRACTION OF GLASS

4 mm a viac
0-0,5mm 3%

2-4mm
36%

0,5-1n
14%

1-2mm
29%

Individual batches of glass sample 1 after
sieve test Percentage share of batches

Vytriedené frakcie skla



2. Structural design of individual modules



SLOVENSKA REPUBLIKA

(19) SK

URAD
PRIEMYSELNEHO
VLASTHICTVA

SLOVENSKEI REFUBLIKY
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Niov:  Spilsoh vsokonfinnej dekompogicie vrstvenich odpadovich skiel a stavebnicovi linka

{HHHER

Anaticia:

Plity adpadoveho lepencho skla si limane v poeinom o)
pozdtmom smere medn dvoma parm lamacich profilo-
vich valcov, nasledne s efte polimané alomky skla pn-
chylené k foln olrepivané vibradnym zanadenim s na-
stragom s ihlanevimi hrotmi v tvare [ty a odvaluyieim
sa hladkym valeovym nastrajom, a napakon si poskedné
prchytene dlomky skla z folie sherne sheracimi valca-
mi. Limamiu odpadového lepeného skla v pricénom a
pozdinom smere predchides pepraskanie cdpadového
lepeného skla medzi hladkymi valcami podavacicho mo-
dulu. Stavebnicova lmka pozmstava z viacstupfiove] zos-
tavy vanabiinych medulov. Na velupe je mrdeny aspod
Jeden lamaci modul (A) s varovim profilovanim dvoch
piroy limacich valcov (1), kde prvg par limacich valoov
{1} e verhikalne posunuty proti druhemu par lamacich
valeov (1), Strednym modulom mmstavy je aspad jeden
otrepavaci modul (B) 5 vibrénym zanadenim s nastro-
Jom s thlanovimi hretmi (2) v tvare sty 2 odvalupicm
sa hladkym valoovim nastrogom. Koncovim modulom
aostavy Je shiemct modul (C) so sbieracima vakeami (3)
srozdielnou frekvencion otdania. Pred vslupom vise-
stupiove) zostavy varsbilmych moduloy mide byt zana-
demy podavaci modul (D) s hladkyma valcama (4).




2.Structural design of individual modules

Design of technology link structure

— A » B o C |

Minimum line configuration
A-breaking module, B-vibration module, C-stripper module
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D-reception module, A-breaking module, B-vibration module, C-stripper
module, E-washing module



3D model konStrukéného rieSenia



2.Structural design of individual modules

Modular construction - modules - elements

Navrh rieSenia



2.Structural design of individual modules

Storage of cylinders
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Navrh rieSenia



2.Structural design of individual modules

3D model omielacieho modulu

3D model omielacieho modulu




dual modules
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2.Structural design of individual modules

Zostava stroja z dvoch technologickych modulov — podavacieho a omielacieho



2.Structural design of individual modules




2.Structural design of individual modules




3. Production of modules



Structural design of the receiving module




Detail design of a functional model of the machine




Fractional module










Detailed view of the vibration module_
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4.Production of modules

1 - A ldmaci modul

L&) =) <]

Minimum line configuration

2 - B otrepavaci modul
3 - C stieraci modul
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6 - dopravnik sklo do big bagu

N\,
m\.\\\._\\%/‘y/lz/l%y
\ RN N WKW

A

W
7y

\ \\ o
A
A

5

/A \V/ A\,

N

NNNNRRENNRRNAI

E,__w_

-

gl

| —

B - Otrepavaci modul

A - Lamaci modul

C - Stieraci modul
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4 Production of modules

Minimum line configuration




4 .Production of modules
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4.Production of modules
Configuration of the line with two vibrating - scraping modules




4 .Production of modules

Vertical line arrangement




4 .Production of modules

Horizonta line arrangement
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Your autors
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