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2 ANALYSIS_ GRP MATERIAL

GRP IS
A REINFORCED POLYMER MADE OF A PLASTIC MATRIX
REINFORCED BY FINE FIBERS OF GLASS

PLASTIC (polymer) as matrix

STRESS TRANSFER AND PROTECTION
the matrix material surrounds and
supports the reinforcement materials by
maintaining their relative positions

Long (continuous) FIBRES

REINFORCEMENT

the reinforcements impart
their special mechanical and
physical properties to
enhance the matrix properties
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m ANALYSIS_ PRODUCTS & MANUFACTURING TECHNIQUES

PROFILES LAMINATES SANDWICH PANELS

PULTRUSION

HAND LAY-UP

SPRAY LAY-UP :

CONTINUOYS LAMINATION VACUUM ASSISTED RESIN
AUTOMATED LAY-UP TRANSFER MOLDING (VARTM)

VACUUM BAG MOLDING
INJECTION MOLDING
RESIN TRANSFER MOLDING (RTM)
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ANALYSIS

WINDESCHEIM // ZWOLLE  STADSKANTOOR // UTRECHT HILTON HOTEL //SCHIPHOL

T B

VACUUM INJECTION .
ONLY TWO DIFFERENT MOLDS  wvACUUM ASSISTED RESIN
12X3.6 METERS ELEMENT SIZE  TRANSFER MOLDING

5.4X3.6 METERS ELEMENT SIZE  \ ACUUM ASSISTED RESIN

TRANSFER MOLDING

DIAMOND SHAPE GRP ELEMENTS
DIAGONAL LINES

4.6X3.0 METERS ELEMENT SIZE
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ANALYSIS

TWO STIFF AND STRONG FACES / ONE THICK LIGHT AND WEAKER CORE

LAMINATE COMPOSITE CORRUGATED // HONEYCOMB // BALSA // FOAM

N ]
LAl e a 2 1 ® ks

: FACING MATERIAL : CORE MATERIAL

HIGH STIFFNESS LOW DENSITY

HIGH TENSILE SHEAR STRENGTH

HIGH COMPRESSIVE STRENGTH STIFFNESS PERPENDICULAR TO THE FACES
IMPACT RESISTANCE THERMAL INSULATION
WEAR RESISTANCE ACOUSTICAL INSULATION
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E ANALYSIS_ VACUUM AsSISTED RESIN TRANSFER MOLDING

GLASS FIBERS CLOSED MOLD FINAL PRODUCT
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m T“PIC DEFINITI“N_MOTIVATION

INCREASE OF GRP IN FACADE APPLICATIONS
' MATERIAL ADVANTAGES OVER TRADITIONAL MATERIALS :

: HIGH STRENGTH

- HIGH STIFFNESS

: LOW WEIGHT

: FREE FORM POSSIBILITIES
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m TOPIC DEFINITI“N_PROBLEM STATEMENT

THERE IS NO FACADE PRODUCT DEVELOPED
THAT IS MADE ENTIRELY OUT OF GRP FACADE PANELS
AND OPERABLE GRP WINDOW FRAMES

ALUMINUM OPERABLE FRAMES
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m T“PIC DEFINITI“N_PROBLEM STATEMENT

850 vanaf vicerpelil
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m TﬂPlC DEFINITI“N_PROBLEM STATEMENT

\ 4 L

GRP GLUED WINDOW FRAMES
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BE] TOPIC DEFINITI“N_RESEARCH QUESTION

WHAT PRINCIPLES SHOULD A DESIGN OF A GRP FACADE WITH INTEGRATED
OPERABLE GRP WINDOW FRAMES MEET IN ORDER TO ACHIEVE

HIGH DEGREE OF INTEGRATION AND A GREAT NUMBER
OF PERFORMANCE BENEFITS OVER A
CONVENTIONAL GRP-ALUMINUM FACADE?

HIGH
DEGREE OF
INTEGRATIO

N

FACADE
WITH
OPERABLE

— BETTER
PERFORMAN|
CE VALUES

- OVER
TRADITIONA|
[ SYSTENIS

.
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BE] TOPIC DEFINITI“N_METHODOLOGY

FINAL DESIGN

vV D ES'GN
APPROACH

RESEARCH ON
CURRENT
FACADE
SYSTEMS

RESEARCH
ON CURRENT
FRAMING
MATERIALS
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| FA(;ADE RESEARCH_ FRAMING MATERIALS

ALUMINUM

o0 STEEL

3 TIMBER

T TIMBER/ALUMINUM

H PVC

<§f GRP/ALUMINUM ADVANTAGES OF GRP

GRP | _ _
+ Superior thermal insulation

THERMAL + Light-weight
INSULATION + Durability
DURABILITY

+ High stiff
FIRE RESISTANCE 'gn Stness

WATER RESISTANCE

DIFFICULTY TO
REPAIR

LOW MAINTENANCE

+ Low maintenance
+ Water resistance

+ Corrosion resistance

PROPERTIES

+ Availability of complex shapes
+ Smaller profiles if compared

with other materials

+ Low thermal expansion
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4 FA(;ADE RESEARCH -:.vincvareriais

ALUMINUM DOUBLE
GLAZED FRAME (SCHUCO)

ALUMINUM TRIPLE GLAZED
FRAME (SCHUCO)

STEEL DOUBLE GLAZED
FRAME (SCHUCO)

ALUMINUM OUTER FRAME

EPDM INTERNAL REBATE GASKET
FOR FACE-ATIED WINDOW VENTS

ALUMINUM OUTER FRAME

EPDM INTERMAL REBATE GASKET
FOR FACEFMTED WINDOW VENTS

CENTRE GASKET EPDM. FOR IN-

REBATE WEATHERSTRIP
CENTRE GASKET EPDM. FOR IN-
(CEHIRE GAuET PO FOR B WARD OPENING PROFILE SERIES EPOM GASKET
CENTRAL WEATHERSTRIP
EPOM GASKET
EPDM INTERMAL REBATE GASKET
FOR FACE-FITTED WINDOW VENTS INSULATING WEATHERSTRI® BARS
FOR THERMAL BREAKING OF STEEL
COMPOSITE PROFILES
FLASTIC CHLAZING EEAC CAW: FOR PLASTIC GLAIING BEAD CLI® FOR
COLOUR COATED PROFILES COLOUR COATED PROFRES
EPOM GLAZING GASKET
GLAZING REBATE EPDM GLAIING GASKET
GASKET. EPDM

AWHINUM GLADHG BEAD

GLAZING REBATE

GASKET. EPDM STAINLESS STEEL GLAZING BEAD MADE
EPDM REBATE GASKET OF HOT-DWP GALVANGED STRIP
GLASS SUPPORT. PVC - ALUMINUM GLATING BEAD — DRAIMAGE CAP
s THERMAL INSULATION FOAM ' —
R = |
ALUMNUM VENT PROFILE LT ALUMINUM VENT FROFLE VEMT PROFLE
ALUMINUM PROFILE THAT CAN BE BISULATING BARS FOR THERMAL BREAKING
ADDED WHEN ADDITIONAL STFF- 'OF ALUMBIUM COMPOSTTE PROFLES ADDMCNAL PLASTIC
HESS & REQUIRED POLYTHERMIDE OR POLYAMIDE PROFILE FOR FRAME
CENTRE GASKET EPDM, FOR IN-
. WARD OPENING PROFILE SERIES s | INSULATING WEATHERSTRIP BARS
FOR THERMAL BREAKING OF STEEL
DRABUGE CHF: Va N COMPOSITE PROFILES
INSULATING BARS FOR THERMAL
INSULATING BARS FOR THERMAL STAINLESS STEEL
BREAXING OF ALUMNUM COMPOS. BREASING OF ALUMINUM COMPOS- OUTER FRAME
POLYTHERMIDE Of POLYAMIDE POLYTHERMIDE R ggm‘é
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TIMBER DOUBLE GLAZED
FRAME (SCAND. TIMBER)

REBATE WEATHERSTRIP
EPDM GASKET

LOCATION OF TRICKLE VENT

TIMBER GLAZING BEAD

AR SEAL AT GLAZING

EPDM REBATE GASKET

ALUINU COVER STRE

OUTWARDS OPENING
TIMBER VENT PROFILE

DRAINAGE

CUTER FRAME - TWBER

TIMBER TRIPLE GLAZED
FRAME (JOSKO)

REBATE WEATHERSTRI
EPDM GASKET

EBATE WEATHERSTRE
SOl G

TUABER GLATIG BEAD

AR SEAL AT GLADNG

ALUMBIUM COVER STRP

AR AND WATER IGHINESS SEALNG

OUTWARDS OPENING
TIMEER VENT PROFLE

DRAMAGE

CENTRAL [POM RERATE GASEET

ALUMINUM COVER STRIP

UTER FRAME - TiabER

GRADUATION THESIS
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TIMBER/ALUMINUM TRIPLE
GLAZED FRAME (JOSKO)

EPDM INTERNAL REBATE GASKET
FOR FACE-FTTED WNDOW VENTS

CENTRE GASKET EPDM, FOR Ih-
WARD OPENING PROFLE SERIES

INSULATING BARS FOR THERMAL BREACING
OF TIMBER/ ALLIMSLUN PROFLE

ALUMBILM GLAING BEAD

EFDM GLATRG GASKET

AIR AND WATER TIGHTNESS
SEALING

_ TWBER VENT PROFLE

THERMAL INSULATION FOAM

DRAMAGE ROUTE

ALUMINUM OUTER FRAME

ALUMINUM DUTER FRAME

TMBER OUTER FRAME
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4 FACADE RESEARCH -:.vincvareriais

PVC DOUBLE GLAZED PVC TRIPLE GLAZED GRP/ALUMINUM TRIPLE
FRAME (INOUTIC) FRAME (SCHUCO) GLAZED FRAME (JOSKO)

TS SIX CHAMBER TECHNOLOGY FOR
o o 'l EXCELLENT THERMAL IMSULATION
T RRRRS
T eiads S THERMAL INSULATION FOAM
M e
Y - B |
CENTRAL WEATHERSTRP
EPDM GASKET
CENTRAL WEATHERSTR®
REBATE WEATHERSTRIP EFDM GASKET
EPDIM GASKET | REBATE WEATHERSTRIP EPDM GA! [ REBATE WEATHERSTRIP
EPDM GASKET
SIX CHAMBER TECHNOLOGY FOR ; 1 A T LT LT
EXCELLENT THERMAL INSULATION SE‘EE')'EE"‘:;‘I‘:E;&&‘T?‘&E'L‘ PISULATING BARS FOR THERMAL BREAKING
jil - o CELLEN i 5t OF GRP/ALUMINUM PROFLE
) =
GLATING REBATE GASKET, EFDM GLAZING REBATE GASKET, EF
DOUBLE ATTACHMENT PVC R GLATING REBATE GASKET, EFDM
GLATING BEAD ING B
ALUMINUM GLATIMNG SEAD
ALUMPNUM REINEORCEMENT 3 == = | GRPVENTPROFLE
GALVANISED STEEL RENFORCE- E OF VENT PROFLE —
MENT OF VENT PROFILE - | W5 GALVANISED STEEL RENFORCE-
PVC VENT PROFLE ! MENT OF VENT PRCFILE
PVC VENT P il
PVC VENT PROFILE CENTRAL WEATHERSTR®
EFOM GASKET
CENTRAL WEATHERSTRIP CENTRAL WEATHERSTRP
PDM GASKET EPDM GASKET
REBATE WEATHERSTRIF EPDAM GASKET FRRATE WEATHERRIF EFOM A REBATE WEATHERSTRIP EPDIM GASKET

ALUMNUM REINFORCEMENT

|| GALVANISED STEEL REN- n - OF QUTER FRAME
| FORCEMENT OF OUTER FRAME PYC QUTER FRAME
J i PVC OUTER FRAME

ALUMINUM EXTERICR PROFILE

GALVANGED STEEL REMN-
FORCEMENT OF OUTER FRAME

GRP QUTER FRAME

GRADUATION THESIS 27/06/2013 16




FACADE RESEARCH

CENTRAL WEATHERSTRIP

EPDM GASKET GRP TRIPLE GLAZED FRAME (ECLIPTICA)

REBATE WEATHERSTRIP EPDM GASKET

EXTERIOR GRP FRAME
OF MINIMUM
MAINTENANCE

TRIPLE GLAZING FOR
HIGH THERMAL
INSULATION

WOODEN FRAME

GLAZING REBATE
GASKET, EPDM

GRP VENT PROFILE

DRAINAGE

GRP QUTER FRAME
DRAINAGE

GRADUATION THESIS 27/06/2013



4 FA‘;ADE RESEARCH . cvareriacs

COMMON TYPES OF WINDOW FRAMES _MATERIALS AND COMPONENTS

COMPONENTS OF A WINDOW FRAME

-

| OQUTER - FIXED FRAME

VENT PROFILE

GLAIING LAYERS

l

WEATHERSTRIP GASKETS ‘ GLAIING BEAD

DESCRIPTION

ALUMINUM |

]

ALUMINUM Il

STEEL

TIMBER |

TIMBER I

| TIMBER/ALUMINUM ‘

u-PVC |

u-FVC Il

| GRP/ALUMINUM

| GRP |

i

=

4

#‘

T HE

SERlR={

)

T e
= P

e

=
!

bp |- B

=

g |HE HE

=

ALUMINUM DOUBLE INSU-
LATED WINDOW FRAME BY
SCHUCO - AWS 50 STSTEM

INWARD OPENING VENT

ALUMINUM TRIPLE INSL-
LATED WINDOW FRAME BY
SCHUCO - AWS 105 COMI

SYSTEM PROFILES

INWARD OPENING VENT

STEEL DOUBLE MNSULATED
WNDOW FRAME BY SCHU-
CO - JANSOL SYSYTEM

INWARD OPENING VENT

TIMBER DOUBLE INSULATED
WINDOW PROFILE
OLD CONSTRUCTION
SCANDINAVIAN TIMBER SY5-
TEM PROFILES
QUTWARD OPENING VENT

TIMEER TRIFLE INSULATED
i OFLE

NEW CONSTRUCTION BY
JOBKD - ROBM 90 SYSTEM
PROFILES
BIWARD OPENING VENT

TIMBER/ALUMINUM TRIPLE

INSULATED WNDOW PRO- WPV DOUBLE MNSULATED

FLE WINDOW PROFILE BY INOU-
NEW CONSTRUCTION BY TIC - PRESTIGE KLASSISCH
JOSED « PLATIV PASSIV §75- SYSTEM PROFILES

TEM PROFILES
INWARD OFENING VENT

INWARD OPEMNING VENT

u-PYC TRIPLE INSULATED
WINDOW PROFILE BY SCHU-
CO - THERMOPLUS SYSTEM
PROFILES
NWARD OPENING VENT

GRP[ALUMNUM TRIPLE IN-
SULATED WINDOW PROFLE
BY JOSKO - SAFIR SYSTEM

PROIFL
INWARD OPENING VENT

GRP TRIPLE INSULATED Win-
DOW PROFILE BY ECLIPTICA.
« MAYER GLAZS SYSTEM
PROFILES
CUTWARD OPENMNG VENT

GRADUATION THESIS
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4 FA‘;ADE RESEARCH . cvareriacs

COMMON TYPES OF WINDOW FRAMES _FUNCTIONS OF FRAME PARTS

ALUMINUM | | ALUMINUM 11 | STEEL | TIMBER | | TIMBER I |TIMBERIALUMINUM| wPVC I l wPVe Il | c.ap,rAq.umNLm‘ GRP |

k=L

‘ THERMAL INSULATION

o

DRAINAGE
r“r— B

k--f-l‘]

STIFFNESS

=

b | B

EEEEE

=

TIMBER DOUBLE INSULATED | TIMBER TRIPLE INSULATED TIWRER/ALUMENUM TRIPLE

DIFFERENT FUNCTIONS OF A WINDOW FRAME
DESCRIPTION |AD_IUSTABLE GLAL WIDTH‘ SOUND INSULATION

ALUMINUM DOUBLE INSL- ALUMINUM TRIPLE INSL- STEEL DOUBLE INSULATED WINDOW PROFILE WINOOW PROFLE INSULATED WINDOW PRO- | w-PVC DOUBLE INSULATED WPV TRIPLE INSULATED GRP/ALUMINUM TRIPLE IN- | GRP TRIPLE INSULATED WIN-
LATED WINDOW FRAME BY LATED WINDOW FRAME BY | WINDOW FRAME BY SCHU- LD CONSTRUCTION HEW CONSTRUCTION BY 0 WINDOW PROFILE BY INOLU- | WINDOW PROFILE BY SCHU- | SULATED WINDOW PROFILE | DOW PROFLE BY ECLPTICA
SCHUCO - AWS 50 SYSTEM SCHUCD - AWS 105 c=CC, S0 = JANGOL SYSYTEM SCANDINAVIAN TIMBER 5Y5- JO5KO - ROBIN 90 SYSTEM HEW CONSTRUCTION BY TIC - PRESTIGE KLASSGCH C0 - THERMOPLUS SYSTEM BY JO5KD - SAFR SYSTEM = JLAYER GLASS SYSTEM
LES HI SYSTEM PROFILES PROFILES TEM PROFILES PROFLES JOSKD - PLATIV PASSIV 55 SYSTEM PROFLES PROFILES PROFLES PROFILES
INWARD OPENING VENT INWARD OPEMING VENT INWARD OPENING VENT TEM PROFILES INWARD OPENING VENT INWARD OPENING VENT INWARD OPENING VENT OQUTWARD OPENING VENT
OUTWARD CPENING VENT IMWARD OPEMING VENT BIWARD OPENING VENT

GRADUATION THESIS 27/06/2013 19




m FA ADE RESEARCH_WALLCONNECTION

COMMON TYPES OF WINDOW FRAMES _TYPES OF WALL-TO-FRAME CONNECTIONS

ALUMINUM STEEL TIMBER TIMBER/ALUMINUM u-PVC GRP/ALUMINUM GRP |

WAYS OF CONSTRUCTING A SOLID WALL STRUCTURE

” COMPOSITE STRUCTURE (GRP SANDWICH PANEL) ” TRADITIONAL CONSTRUCTION METHOD I_

GRADUATION THESIS 27/06/2013 20




m NEW ])E SIGN_ STEPS OF NEW DESIGN APPROACH

5 SIS
SR 5
0,0,0,0,0,0,0,0,::: o

STEP1 STEP2 STEP 3 STEP4
CURRENT ALUMINUM GRPFRAME/COM  GRP OUTER FULLY
CONSTRUCTIO ~ FRAME POSITE ELEMENT FRAME INTEGRATED GRP
N SYSTEM INTEGRATED INTEGRATED FACADE
ALUMINUM INTO INTO COMPOSITE
FRAME/COMPO  COMPOSITE ELEMENT

SITE ELEMENT ELEMENT
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m NEW ])E SIGN_ STEPS OF NEW DESIGN APPROACH

NON-INTEGRATED OUTER FRAME

|

|
L
T
|

|

|
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m NEW DE SIGN_ STEPS OF NEW DESIGN APPROACH

INTEGRATED OUTER FRAME

QSi0s
—

=i
§
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m NEW ])E SIGN_ STEPS OF NEW DESIGN APPROACH

L

FULLY INTEGRATED GRP FACADE

| P Connt CTION]
of eAMTEGLAYS

45
|, WATER/BIR
[ | metuwst

.
Arelwater
edues PO

v Uftauon “’“W““
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B NEW DESIGN_ (& oesien coneeers

] R
0gesessseseloletetoss ST e e e
feleloieteduielels Seesuelataletetete:

OUTWARDS
OPENING
WINDOWS

INWARDS
OPENING
WINDOWS

e

000000000070 000
0000060 %
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BV NEW DESIGN_ c/.uamon oF pesians

— THERMAL INSULATION ey

EVALUATION TOOLS
- . e SOUND e
INSULATION
OBSERVATION
N y ——  STIFFNESS
( )
CALCULATION WEIGHT
\. J
( )
——— MANUFACTURING ———
COMPARISON Vi
\. J
MANUFACTURING AND

INSTALLATION TIME

[ PRODUCTIONCOST ~— ]
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m EVALUATI“N_ ANSWERING THE RESEARCH QUESTION

WHICH ARE THE BENEFITS OF AN INTEGRATED GRP FACADE
OVER A CONVENTIONAL GRP/ALUMINUM FACADE SYSTEM?

ALUMINUM FRAME GRP FRAME (BASED ON
(SCHUCO AWS 150CC.HI) EXISTING PRODUCTS)

GRADUATION THESIS 27/06/2013 274




m EVALUATI“N_ THERMAL INSULATION

GRP FRAME CALCULATION

[hifrn?]

100

@ =
I =)
= @

. o
o =

.
=

o
@

o
=

o

ro
= o

= o = - o
=

= - r w o @ = ~ = w -

FILL TEMPERATURES DIAGRAM FILL FLUXES DIAGRAM
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m EVALUATI“N_ THERMAL INSULATION

U-VALUE THERMAL CONDUCTIVITY

140
""°_
—||“‘JL1C)7
— 1

] 0.144
L] ]
L]
_,—

—
—
—
—
-0049

\

2
\0"& \0\‘({\ *

GRADUATION THESIS 27/06/2013 29



m EVALUATI“N_ ACOUSTICAL PERFORMANCE

WINDOW FRAME’'S WIDTH SOUND INSULATION TABLES
| as Hertz 125 | 250 | 500 | 1000 | 2000
Ri 26 | 28 | 34 | 36 | 40
o — Rw 33,4 dB

WINDOW FRAMES / WIDTH 80-120mm

= Hertz 125 250 500 1000 | 2000
R Ri 99 31 34 39 44
U\
Rw 36,6 dB

GRADUATION THESIS 27/06/2013 30




@ - rawawa
a E f'{f’""@?" ’V’””“
TS LTI || (588
CRKKKS ASXKEEEILED | | KOS
ALUMINUM FRAME GRP FRAME (ECLIPTICA) INTEGRATED GRP FRAME
(SCHUCO AWS 150CC.HI) (NEW DESIGN)
MATERIAL USE 0.0018m2 MATERIAL USE 0.0021m2 MATERIAL USE 0.0011m2
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B0 EVALUATION_ vecrr

£
S~
2
= 7
D
&
5 6,016
9 S 64—
i 1 =
: 1 D
: z
““““ \““-‘"---H“Q&:Q[ién F‘ULTRUDEDGRF — 5 7
LAt PULTRUDED GRP W
PLASTIC 4 -
3.311
3
EPDM
oM I oM 2 1,826
— PULTRUDED GRP j PSS
PULTRUDED GRP E:i r——e A
> 1 A
0 T T
Aluminum frame GRP frame GRP integrated

Type of window frame

[ TOTAL WEIGHT /m

. OUTER FRAME’s WEIGHT /m
VENT PROFILE’s WEIGHT /m
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m EVALUATI“N MANUFACTURING METHOD

ALUMINUM FRAMES OR GRP !t il GRP FRAMES

FRAMES INTEGRATED IN INTEGRATED IN
SIMPLE SHAPED PANELS | | COMPLEX
SHAPED PANELS

GRADUATION THESIS 27/06/2013 33




m EVALUATI“N_ MANUFACTURING / INSTALLATION TIME

GRADUATION THESIS 27/06/2013 34



B0 EVALUATION_ ~ooucrion cost

MATERIAL COST
»GRP SANDWICH PANEL 650 €/m2

»ALUMINUM WINDOW 350 €/m2

| H , »GRP WINDOW 650 €/m2

| » 2R Ll s FAGADE PANELS COST
| 592 I. a2 I T I".\I M % >ALUM. FRAMES 1051 2€
| /Al | LY >NON INTEGR. GRP FRAME 12.640€

»>INTEGR. GRP FRAME 12.130 €

g

PRICE OF MOLD 60.000 €

STADSKANTOOR UTRECHT. FACADE PANEL

GRADUATION THESIS 27/06/2013 33




C“NCLUSI“NS_ ADVANTAGES OF GRP FACADE

POSITIVE

vTHERMAL
INSULATION

v'STIFFNESS
vWEIGHT
vMANUFACTURING

AND INSTALLATION
TIME

NEUTRAL
-SOUND INSULATION

GRADUATION THESIS

NEGATIVE

x MANUFACTURING
METHOD

x PRODUCTION COST

27/06/2013
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CONCLUSIONS_ e oesien

INSULATIVE FOAM 338MM
THICK

1731 - ; 78.

AR
RIS

CSSELEELLERES
CRRRLRLRLLLRKS]

FIBERGLASS 6MM THICK

WATER REMOVAL RECESS

RO T T TITTIIITS

GRP OUTWARDS OPENING
VENT PROFILE

TRIPLE GLAZING
4/20/4/20/4MM

THIRD AIR-WATER TIGHTNESS LAYER
EPDM GASKET

DRAINAGE PASSAGE
CENTRAL EPDM GASKET
WINDOW HINGE

IRST AIR-WATER TIGHTNESS LAYER
EPDM GASKET

345,00

VERTICAL SECTION

Nl

345.00-

INSULATIVE FOAM 338MM
THICK

FIBERGLASS 6MM THICK

TRIPLE GLAZING
4/20/4/20/4MM

GRP OUTWARDS
OPENING
VENT PROFILE

THIRD AIR-WATER TIGHTNESS LAYER
EPDM GASKET

CENTRAL EPDM GASKET

FIRST AIR-WATER TIGHTNESS
LAYER EPDM GASKET

HORIZONTAL SECTION

GRADUATION THESIS
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C(DNCLUSIONS_ FINAL DESIGN AN

\\\\\\

- e ke
A N E.3
N N :
N N
N N
\ \
A N INSULATIVE FOAM 338MM
A N THICK
N N
N o FIBERGLASS 6MM THICK
N, N
X ,, N WATER REMOVAL RECESS
24,
N ;B.OO
3 3
8 — N s GRP OUTWARDS OPENING
: VENT PROFILE
4 = = INSULATIVE FOAM 338MM
THIEK THIRD AIR-WATER TIGHTNESS LAYER
& FIBERGLASS 6MM THICK EPDM GASKET
PR GG CENTRAL EPDM GASKET
4/20/4/20/4MM
GRP OUTWARDS FIRST AIR-WATER TIGHTNESS
OPENING LAYER EPDM GASKET
VENT PROFILE
TRIPLE GLAZING
4120/4/20/4MM
FIRST AIR-WATER TIGHTNESS
» i LAYER EPDM GASKET
H—5 33.96¢ —7—100.06——
> N 8
N w
d N CENTRAL EPDM GASKET F
e : N THIRD AIR-WATER TIGHTNESS
: <N LAYER EPDM GASKET
8.00 N
5 N
/ \
N DRAINAGE PLASTIC PIPE ‘ “
N
2 DRAINAGE PASSAGE ""’“
B - _AA_A.J
345.00

VERTICAL SECTION HORIZONTAL SECTION
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m REFLECTI“NS_ FURTHER RESEARCH SUGGESTIONS

BUILDING TESTING RECYCLING

GRADUATION THESIS 27/06/2013 39




THANK YOU
EF/CHA/RI/ST O
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