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ZENON PANEL IS

Being produced since 1996 by Itimat
Engineering Zenon Panel Construc-

tion Technologies Ltd. And it is one of
the most preferred building material

in many regions around the world. The
mother company is in Turkey and there is
branches in Egypt, Kuwait and KSA.

It is generally used as shown in chapter
number 03. Zenon Panel has become
more preferred product every day. We
have a technical approval certificates
such as Turkish Stand-arts Institute,
HBRC in Egypt, ISO and EOTA.

The dealer network and promotional
activities increased throughout the coun-
tries and middle east.

Zenon Panel is being served for more
than 3000 different projects up to this
day. Zenon Panel has already taken his
place between alternative building mate-
rials of the future.

Zenon Panel is considered as a green
building system due to edge system and
it's a member of GPRS at HBRC in Egypt.

O-l INTrodUCtiON m——

Our company serves with experienced
staff and engineers also we have an ex-
tensive dealer network throughout the
countries. Our company is working with
quality principles at all stages of produc-
tion until the installation of the panel.
Zenon Panel offers a lot of innovation for
the building sector with advanced tech-
nologies and brings different solutions to
the classical application.

L
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A Short Biography
Of The Founder

Founder: Mehmet Buyuktortop

Birth: 1949 Isparta / Turkey
Education: Civil Engineer 1973
1973 - 1976: Control Engineer In Bosphorus Bridge Project
1976 - 1998: Architectural and Engineering Services
- He has developed 2000 projects
- Founded Itimat Engineering Company
- Contracting - Industrial and Housing Projects
- He has constructed 100 different buildings
1998 - 2018: Manufacture & Research of Zenon Panel Technology

- He managed and developed Zenon Panel construction system

6 zenon panel




O-l INTrodUCtiON —

Top Management

Eng. Omer Yasin

PARTNER & MEMBER OF BOARD

Production Manager & Expert on Finance Markets
Graduated from Yildiz Technical University in Istanbul -
Civil Engineering in 2004.

Eng. Selcuk Yunus

PARTNER & MEMBER OF BOARD

Marketing Manager
Graduated from Yildiz Technical University in Istanbul -
Computer & Software Engineer in 2005.

Eng. Hany Abdel Moez

MD & REGIONAL MANAGER

Graduated from Ain Shames University in Cairo - Civil en-
gineering in 1990. Master degree from American Univer-
sity in Cairo - Construction management in 1992. CEO of
Moran Engineering Company for Contracting since 1995.
MD & Regional Manager of Zenon Panel in MENA.
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— | Ntroduction O-l

We Produce Zenon Panel With
EPS And Without EPS. Each
Product Has Different Usage

WHAT IS
ZENON

100 — 8 ———— zenon pane
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Zenon panel has double layer of steel wire mesh connected by continuous diagonal
wires, and an EPS-insulation board inserted between two layers (expaned polstyrene).
Zenon Panel has rigidity and tensile strength with 3D steel wire mesh system. Each
1m2 panel has 200 connection nodes. Each node is welded with electronic control. The
function of EPS core is sound and thermal insulation.

The Ultimate tensile stress of the wires is 7000 Kg / cm?, and all the wires are galva-
nized and the diameter of the wire between 3 and 3.5 mm?.

WHAT IS
ZENON

PAI
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'| Two Galvanized Steel Mesh

Diameter 3 -3.5 mm

Tensile strength 700 N/mm?2

Galvanized Steel

SAE 1006

Thickness of the steel truss is 10 or 13 cm

Truss wire mesh attached every 10 cm To con-

nect two steel networks with the Truss system.

400 welding points per square meter.

3 Plaster or Concrete Layer

Thickness about 3 cm from both sides of
the wall and from the bottom on the celling
and the top of the celling is concrete
Plaster-free layer until covered the whole
wired mesh

It is applied manually or by machine

O-l INTrodUCtiON m——

2 Heat Insulation Board

EPS is the expanded polystyrene sheet
Density 16 kg/m?
Class Bl fire retardant, IE non-combustible

Corrugated surface

zenon panel
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ZENON PANEL PROFILE
IN WALLS

10 cm 13 cm

. 10em. |

.10 cm.

. 10 cm.

EPS: 7.5¢cm

Truss: 10 cm

F’Iasterec!: 13,5cm

m The truss system on zenon panel is responsible to take
all the stresses of zenon panel bearing walls.

m If zenon panel worked as an exterior walls the wire
meshes and the truss systems would take all the bear-
ing and lateral forces

14 zenon panel




ZENON PANEL PROFILE
IN CELLINGS

m The truss system on the zenon panel is responsible to transfer
the load and stresses on the slab to the supports and working
as a composite section with concrete.

s We can make a slab design of zenon panel until 10 meter span

Concrete from 5to10 cm

Plaster From 2to 3 cm |

Dimensions of Zenon Panel

s Net width:121 cm Gross
width with 2 overlap
meshes: 142 cm.

m Length: Free due to order.

zenon panel
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Zenon Panel Accessories
And Assembly

v" Small-sized iron scissors v Spirit level v' Tape meter
v' Hammer drill v" Hammer v" Chalk line
v Slate nipper v" Nail v' Knife
v' Binding wire v" Board marker pen v" 8mm ribbed rebar
v" Aluminum gauge profile v" 5¢cm x 10cm or 10cm x 10cm timber
130
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U130-30 “U” mesh Z130-30 “Z” Mesh
# Merge of panels by tieing their overlap meshes # Merge of panels by using straight mesh
Take care that there are no gaps between the panes. Straight mesh should be tied in the form of zigzags by the

diagonal wire node points.

B )

~| Binding y . !
o W’irc 1 |

—=Binding wire
T =

Papel 1| Pandfl 2 N T |

Pangl 1 | Parjel 2

AR NG N

Note: The merge of the third panel should not be started until the first two panels are merged together without a gap.
Otherwise, it is difficult to close the gap between the first two panels.
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| # Merge of panels with corner meshes in angled joints # Merge of roof ridge panels with corner meshes
Corner meshes need to be tied both internally and Corner meshes need to be tied both internally and
externally. externally.

Corner mesh

TR
A
2,2_‘_.';(‘1

TS

Eada el
‘elateete

| Note: In wall application, angular linearity of the panels must be checked before corner meshes are tied.
! After tieing the corner meshes, it is not possible to correct the angular linearity of the walls.

# Merge of panels with “Z” meshes # Use of corner meshes in junction of wall and floor
panels

Comer mesh

Note: In Zenon Panel wall spaces, "U" mesh must be connected to the horizontal edges.
On the vertical edges, if there is no diagonal wire, "U" mesh must be connected.

Note: On these edges, there is no need
to reinforce the "U" meshes because 1
there exist diagonal wires of the panel.

| |
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Zenon Panel Assembly Guideline www.zenonpanel.com - Page 3

# Reinforcement of door and window spaces with straight mesh

LT 1] [ ]
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Door Window
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Anchorage details in wall applications
# Curtain wall application (from outside the carcass)
On each floor, "2" shaped and hook shaped rebars are successively anchored at intervals of 20 cm.

| Note: Before starting the exterior wall application, check that the slabs are properly aligned. In case of plumb error in the
| slabs, the wall application should be carried out taking into consideration the outermost slab and necessary measures

: should be taken in the other floor slabs. It is extremely important that the facade wall is plumb in vertical and horizontal
. axis. “You have to be sure that the wall is on level.

1

“Z” shaped anchor Hook shaped anchor

N
Hook shaped &
anchor @i \\
)
N
{J ‘
tl .
o '
fo o
“Z" shaped anchor
IIIIN\\I!IIII[III‘{FJ/IIIIIJ
N

“Z” shaped anchor Hook shaped anchor
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APPLICATIONS OF

ZENON PANEL




O 3 Uses of Zenon Panel

] 2 3

Zenon Panels For One- Zenon Panel Zenon Panel As Exteri-
And Two-Story Build- As A Slab. or And Interior Walls.
ings (Walls + Ceilings).

4 S o

Zenon Panel For Zenon Panel For Zenon Panel For
Extension Roof. Various Architectural Retaining Walls.
Shapes.

/ 8 9

Zenon Panel For Zenon Panel For Fences. Zenon Panel For
Industrial Buildings Swimming Pools.
And Hangers.

10

Zenon Panel For
Flooring And Lining

zenon panel
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Zenon Panels For One-
And Two-Story Buildings
(Bearing Walls + Ceilings)

- Fast Tracking

- Heat Isolation And Sound Proofing
- Fire Resistance

- Easy Installation

- Architectural Shapes



03 Uses of Zenon Panel
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Uses of Zenon Panel 03
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Uses of Zenon Panel 03
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03 Uses of Zenon Panel
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Uses of Zenon Panel
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03 Uses of Zenon Panel
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Zenon Panel
Asa Slab

- Fast Tracking

- Heat Isolation And Sound Proofing
- Fire Resistance

- Easy Installation

- Low Weight

- Low Cost



Nursery
Building
Ground And
First Floors
Using Zenon
Panel Slab

03 Uses of Zenon Panel

zenon panel
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Uses of Zenon Panel 03

Villa And Guest House
Ground And First Floor With
Zenon Panel Slab System
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03 Uses of Zenon Panel
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Uses of Zenon Panel 03
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03 Uses of Zenon Panel
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Zenon Panel As Exterior
And Interior Walls

- Fast Tracking

- Heat Isolation And Sound Proofing
- Fire Resistance

- Easy Installation

- Low Weight

- Low Cost

- Saving Area



03 Uses of Zenon Pane| ————
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Uses of Zenon Panel 03
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03 Uses of Zenon Panel
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Uses of Zenon Panel 03

| .ﬂ_-.llllau..
\

\, e
ﬂﬂu’ﬂ_ =

|

zenon panel

42



O 3 Uses of Zenon Panel
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Uses of Zenon Panel 03
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03 Uses of Zenon Panel
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Zenon Panel For
Extention Roofs

- Fast Tracking

- Heat Isolation And Sound Proofing
- Fire Resistance

- Easy Installation

- Low Weight

- Low Cost



O 3 Uses of Zenon Panel
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Uses of Zenon Panel 03
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O 3 Uses of Zenon Panel
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Uses of Zenon Panel 03
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O 3 Uses of Zenon Panel
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Zenon Panel For Various
Architectural Shapes

- Fast Tracking

- Heat Isolation And Sound Proofing
- Fire Resistance

- Easy Installation

- Low Weight

- Low Cost



O 3 Uses of Zenon Panel
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Uses of Zenon Panel 03
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O 3 Uses of Zenon Panel
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Uses of Zenon Panel 03
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Uses of Zenon Panel 03
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03 Uses of Zenon Panel
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Zenon Panel For
Retaining Walls

- Fast Tracking
- Easy Installation

- Low Cost



03 Uses of Zenon Panel
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Uses of Zenon Panel 03

zenon panel
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03 Uses of Zenon Panel
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Zenon Panel For
Industrial Buildings
And Hangers

- Fast Tracking

- Heat Isolation And Sound Proofing
- Fire Resistance

- Easy Installation

- Low Weight

- Low Cost

- Available For Any Heights

- More Security
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Uses of Zenon Panel
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Uses of Zenon Panel 03
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03 Uses of Zenon Panel
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03 Uses of Zenon Panel
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Uses of Zenon Panel 03
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03 Uses of Zenon Panel
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Zenon Panel For Fences

- Fast Tracking
- Low Cost
- Available For Any Heights

- Architectural Shapes



O 3 Uses of Zenon Panel

zenon panel
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Uses of Zenon Panel 03
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03 Uses of Zenon Panel
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Zenon Panel For
Swimming Pools

- Fast Tracking
- Low Cost

- Architectural Shapes



03 Uses of Zenon Panel
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Zenon Panel For
Flooring And Lining

- Fast Tracking
- Low Cost
- Architectural Shapes

- Easy Installation



03 Uses of Zenon Panel
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Uses of Zenon Panel 03
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03 Uses of Zenon Panel
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03 Uses of Zenon Panel
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COMPARISON BETWEEN
ZENON PANEL &
TRADITIONAL SYSTEM




()4; Zenon Panel Comparison

Features Of Zenon Panel System

O

Speed Of Installation
And Execution

)

Sound Proof

> 4

Extremely Light
Weight

Green Buildings

[

Economic Aspect

L¥|%

Thermal Insulation

b/’

Easy To Make Plaster

—]
JIsl|,

The Ability To Hang
And Install Any Loads, Furniture
Or Air Conditioning Equipment

N/
VAN

Save The Real
Space Of The Building

Easy To Install Electricity
And Water Pipes

9

Fire Resistance

Unique Architectural
Shapes On The Facades

(13

High Resistance
To Earthquake

A

Hangar Walls
And Industrial Facilities

H

Easy To Open
Windows And Doors

Coverings For Roofs
Of Metal Structures

High Level Bullet And
Ballistic Resistance

=99
-

Not Affected By
Winds And Storms

zenon panel 87




Zenon Panel Comparison O 4

Green Buildings

Zenon Panel is a member of GPRS exhibitions in Egypt and is cer-
tified as a green building which reduces carbon emissions and
energy consumptions.

WHY?

Zenon panel reduces the quantity of steel and cement about 60% than the tradi-
tional systems, which therefore reduces the manufacture of these materials and it's
carbon emissions from their manufacture industries.

Zenon panel is a thermal insulation system, It reduces the energy consumption
about 30% whether the energy is electricity or gas.

Zenon panel reduces water consumption more than 60% than the traditional sys-
tem.

Zenon panel can easily be recycled after the lifetime of the structure, so there is no
waste and no effect on the environment.

Zenon panel is a fast application which reduces the traffic trips of the workers into
half which affects the reduction of carbon emissions by 50%.

Installation of zenon panel is easy and light, so it reduces the possibility of putting
workers in danger.

Due to the elasticity of the system, the behavior of zenon panel during earthquakes
is safe for the people and the enviroment.

zenon panel




C)z; Zenon Panel Comparison

Speed Of Installation
And Execution

Zenon Panel saves the formwork of the skeleton by 60% than the traditional sys-
tem.

Zenon panel is a light system, so the transferring and installation of zenon panel
walls is much faster than when using brick walls.

One worker can finish around 50 m? in one day.

Formwork Of Traditional System Slab

zenon panel 89
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Zenon Panel Comparison O 4

Extremely Light Weight

- Zenon Panel can easily be lifted by one worker.

- A3 m?zenon panel wall weight is 12 kg, while a 3 m?

brick wall weight 650 kg.

Due to zenon panel slab light weight, the quantity of
columns and foundations are reduced.

~

= 600-

) 600

= 500-

-

g

O 400-

[FF]

E 300 - 340

=l

<T 280

= 200- 240

Q

w

[

(¥, ]

< .

A -

a. Zenon Panel Aerated Brick Double brick Concrete
concrete block 20cm 30cm block

20 cm 20 cm
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O 4 Zenon Panel Comparison

Thermal Insulation
& Sound Proofing

- Zenon panel is a thermal insulation system, It reduces
the energy consumption about 30% whether the ener-
gy is electricity or gas.

- Traditional systems need insulating materials which is
expensive unlike zenon panel system.

100 -

oo
S
0.620 W/mK

o
o

0.037 W/mK
/=0.330 W/ mK
(=

O
o
(a)
3

wu
v
N

m

/=0.150 W/mK
/=0.170 W/mK

N
N
(a}
3

24 cm

[
C?

/=0.092 W/mK

EPS 8,5cm /

Zenon Panel Wooden  Aerated Brick wall Concrete
wall wall  concrete wall block wall
450kg/m3

o
I

THICKNESS COMPARISON OF EQUIVALENT
INSULATED PLASTERED WALLS (CM)
S
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Zenon Panel Comparison 04

Save The Real Space
Of The Building

Zenon Panel is installed cladding the building, which increases the area of the
building by 10%.

Zenon Panel Cladding Walls Brick Walls

Fire Resistance

Zenon panel is fire resistant as it is rated B1 while the traditional system is rated B2
fire Resistant.

The zenon panel behaviour during a fire is less dangerous than the traditional sys-
tem, where the EPS melts and reduces very low carbon emissions, and no brittle or

damage will happen during the fire.

92 zenon panel




O 4 Zenon Panel Comparison

Economic Aspect

A sample study for a 5-storey building of 400 m? area for each floor and it is de-

signed twice:

1- Design as zenon panel system as a slab and external walls.

2-Design as a flat slab system and masonry walls

The comparison below shows the quantity difference between zenon panel slab
and external walls system and the flat slab system with masonry walls

Concrete Quantity Comparison between Zenon Panel
System & Flat Slab System for a building

Zenon Panel Flat Slab

Slab Ceilings 278 m3 590 m3
Columns 73.5m3 97 m3

RC Foundations 98.5 m3 205 m3

Steel Quantity Comparison between Zenon Panel System
& Flat Slab System for a building

Zenon Panel

Flat Slab

Slab Ceilings 27.5 ton 56 ton
Columns 11 ton 17 ton
RC Foundations 9.5 ton 14 ton

Comparing this sample building as a whole, it decreases about 50% in quantity and
cost when using zenon panel system than using flat slab system

zenon panel 93
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05 Zenon Panel Tests

Lateral and
Earthquake Test

Candelli Lab Vibrating Table Test
in University of Bogazici

The Zenon wall panel was not
damaged when exposed to an
earthquake with a magnitude of
8.4 Richter

Diagram showing the
axial torque of the zenon
panel wall

Ekselen basing kuvveti (KN.m)

zenon panel




—_—  Zenon panel Tests 05

Impact Resistance Test

- The wall of the zenon panel did not suffer any damage when it was

subjected to a load of 50 kg and was dropped at high speed from a
height of 4 m

96 zenon panel




05 Zenon Panel Tests —

Bulletproof Resistant Wall

- Ammunition with a diameter of
62.7 mm and 9 mm was used to
conduct tests and special oper-
ations by armed forces with all
kinds of infantry rifles and heavy
weapons. Wall resistance has

been recorded Zenon Panel High

Ammunition.

zenon panel 97



Zenon panel Tests O 5

Load Bearing Test

- Compactor Truck Test (15 Ton

Static Load and 39 Ton Dynamic
Impact Load)

- On a span of 6 meters, 10 cm of con-
crete was poured and 5 kg/m2 of addi-
tional steel reinforcement was added
to the zenon panel. You can watch the
video of the compactor truck test on
the zenon panel on our website.

- Despite the impact of the moving
load on the zenon panel, it is safe and
can withstand any load thanks to the Bl

unique steel wire mesh.

98 zenon panel



05 Zenon Panel Tests

Bending Test

- High performance zenon panel and

its resistance to bending moment

+ Span: 4 meters

. Concrete: 8 cm grade 300 kg/cm?

. Extra steel: 2 kg/m? : == t
. Load: 5 tons uniform. i

- No signs of collapse or damage

acting load

load cell
Rigicl keam
| - /For loading
B0 = =
 ——— 3000 e—lvoat o
400, — ]
Rigld Floor Displacement (mm)
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—eNON panel Tests 05

Heat Isolation Test

Thermal Insulation Capacity

Thermal conductivity coefficiency at 23C - %80 relative
humidity conditions.

10 cm panel: Uwall < 0,65 W/m2.K - Uroof < 0,65 W/m2.K
11 cm panel: Uwall < 0,57 W/m2.K - URoof < 0,57 W/m2.K
13 cm panel: Uwall < 0,48 W/m2.K - URoof < 0,49 W/m2.K

100 -

oo
=
'

'=0.330 W/ mK

S
§ /=0.620 W/mK

0.037 W/mK

55cm

0.150 W/mK
0.170 W/mK
/=

40-

(=
{=

27 cm
24 cm

EPS 8,5cm £
/=0.092 W/mK

20-

.l

Zenon Panel  Wooden  Aerated Brick wall Concrete
wall wall  concrete wall block wall
450kg/m?

THICKNESS COMPARISON OF EQUIVALENT
INSULATED PLASTERED WALLS (CM)

100 zenon panel




C)ES Zenon Panel Tests

Sound Proofing Test

Sound Insulation Capacity

Due to EN ISO 10140-2:2010 standards acoustic insulation capacity
10 cm panel = 38,7(-2,7 ; -4,5) dB

Tlcm panel > 38,7(-2,7 ; -4,5) dB

13cm panel > 38,7(-2,7 : -4,5) dB

View from the source room View from the receiving room

zenon panel 101



Zenon panel Tests O 5

Fire Resistance Test

MEASURED VALUES AND THE TEST RESULTS

Test specimen no. 1 2 3 2 Expanded
Date of test 2812 2512 2302 uncertainty
LFS > edge no no no no )
FIGRA2 vy [W/s] 0,0 00 0,0 0,0 ¢)
FIGRA .. [W/s] 0,0 00 0,0 0,0 )
THRgg s [MJ] 0,4 0,2 0,1 0,2 0,5
SMOGRA [m?/s’| 3,6 2.9 3.9 34 0,7
TSP s [m?] 15,5 16.5 17.3 16.4 1.1
Flaming

droplets/particles no no no no (-)
Time of flaming [s] 0 0 0 0 (-)
Observation during the test: Non-flaming spalling particles of finishing mortar were observed
at 300. second of exposition.

SPSTE PSR

MEFHET L

= r ) W
1l
drlf:
Fg=ias

L rf-ré;fﬂ';‘-? WY

i
i

W 2| e
Wi i e
o M -
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05 Zenon Panel Tests — ———

The photograph of the exposed surface of long The photograph of the exposed surface of The photograph of the exposed surface taken
wing short wing _____fromthe opposite of comner line

HRRav(t) THR(t)
2,5 1,2
2 1
0,8
1,5
i m—Sample 1 S 06 —S5ample 1
1 ] j —Sample 2 0,4 —Sample 2
0,5 ~——Sample 3 02 | /_J_,—-——— ——Sample 3
o 0
o 300 600 900 1200 1500 0 300 600 900 1200 1500
Time (s} Time (s)
1000xHRRav(t)/(t-300) | SPRav(t)
14 ‘ 0,35
12 03
10 0,25
w8 @ 02
= 3 ——Sample 1 i —Sample 1
. —Sample 2 ' —Sample 2
01
———Sample 3 ——Sample 3
0,05
o 0
Q 300 600 900 1200 1500 o 300 600 900 1200 1500
Time (s) Time (s)
TSP(t) 10000xSPRav(t)/(t-300)
200 7
180
160 o
140 5
120
oA
% 100 ——Sample 1 ‘:g ——Sample 1
80 3
i —Sample 2 5 —Sample 2
40 e Sample 3 ——Sample 3
20 1
| 0 0
0 300 600 Q00 1200 1500

(=]

300 600 900 1200 1500
Time (s)
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Zenon panel Tests O 5

Wind Load Test

Resistance To Wind Loads

According to the EN 12179 stan-
dards, dimensions of 4.5 m x
6m Zenon Panel wall placed on

wind turbines and Zenon Panel

wall-performed extraordinary re-
sistance against positive and neg-
ative wind pressure.

Maximum load capacity of labo-

ratory 200 km/h wind load is ap-

plied on Zenon Panel wall and it

showed excellent performance.
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05 Zenon Panel Tests — ———

Displacement & Frontal Deflection
3.5
3.1 Opoint 1
3 Mpoint 2
2.5 HEpoint 3
Wfrontal def
2
€
1,56
1
0,5
01 10.01 0 0,05
0 - ]
325 650 975 1300 0
Positive Pressure (Pa)
Displacement & Frontal Defiection
35
2,92
3 .
Opoint 1
Epoint 2
WEpoint3
@frontal def
325 650 Negative -pQI%SBSUTB{Pa) 4300 9
6. RESULT
6.1. Results and Classification
CONDITIONS RESULTS CLASSIFICATION
Deflection < 15,0 mm OK (max. + 1,38 mm)
RESISTANCE at +1300 Pa and -1300 Pa (max. - 1,27 mm )
TO WIND LOAD - b r . OK
EN 13116 ere Wit be no damage at | \o damage was observed at positive or
Socursiload negative pressure
(+1950 Pa, -1950 Pa ) agatvep
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Zenon panel Tests O 5

Water vapor diffusion

Water Tightnhess Test

Water vapor diffusion resistance coefficient 1 = 33.36

Displacement & Frontal Deflection
3,5
341 Opoint 1
3 Opoint2
25 Epoint 3
198 [@frontal def
2
£
- 1,5 1.38
1.06
1 — 0,87
0,46
0,5 +—p22 7
:E.oz 0 009 01p, 190, 011,01 o 0,05
04 T T T
325 650 975 1300 0
Pasitive Pressure (Pa)
Displacement & Frontal Deflection
35 S
: 282
25
1,99
2
£
1i5 o7 Opoint 1
106 . Dpoint 2
1 p— 085 Hpoint 3
045 Eifrontal def
05 1028 0,2 1 0,18
0,11 D, 11, 0,1 L 5
040,017 110, h , 07
o) [Poooln | procfl) | _rpohy
D 450 Negative Phauire (Pa) ~1300 g
6.1. Results and Classification
CONDITIONS RESULTS CLASSIFICATION
WATER-
Tng;l'aP:_ESS There will be no water Waler leakage was observed
{Stalic leakage at 600 Pa al 50 Pa, 150 Pa, 450 Pa, 600 Pa. None
Pressure)
EN 12154
Deflection < 15,0 mm OK (max. + 1,38 mm)
RESISTANCE | @at+1300 Paand-1300 Pa (max.- 1,27 mm )
TO WIND LOAD = Y 2 z OK
er
EN 13116 SWhSenG camage st | No damage was observed al positive or
secure load tive
(+1950 Pa, -1950 Pa ) negative pressure
zenon panel
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O 6 Certifications & Documentation

Technical Approval

Certificate

TURKAN - TURK AK

TSE DENEY ve KAl
Makina ve Yap Ma 1 Grug Buskunlig

Yap Malzemeleri Yangin ve Akustik Laboratuvars Midirligii

&

MUAYENE VE DENEY RAPORU
TEST REPORT

TEKNIK /88
\ ONAY

Deneyi Talep Eden

eneylerin Yapiiii Tarih

n Standard / Metod

ITIMAT MEHENIISLIK ZENON PANEL YAR, TEK. SA% VETIC LTOLS

uro 2014 /036

IT8 Aragtirma Kururs

Aores Gansayn Gl Moo 7
Tasefon - + 50312 255 &3 80 - 480 530 522 38 76
Fais | <9091% 2836382

wposta © Abak fibak.arg

EUROPEAN ORGANISATION
FOR TECHMICAL ASEESSMENT
EOTA Oywaidie

TERNIK ONAY RONUSY URDNGN

=l

Bahini

| TERNIK oRaYin TRl

Madde:ain

STANDARDH BULUNMAY AN
VENI UAUN

TEYIT SISTEMFZ.)

'ff\
HiN
i

. Total Heat Permeability Coefficient (Total Heat = 0.49 W/m?2 K)

- Shock Resistant E5

- Fire Retardant E120

- Sound Insulation 39 dB
- Wind Resistant

- Resistant To Water Vapor Diffusion (36.33)

zenon panel

109



Certifications & Documentation O 6

Tests and Certificates from HBRC in Egypt

| The certificate is valid from 4th of July 2022, until 3rd July 2023, and remains
| valid subject to satisfactory annual surveillance audits. Re certification audit due
on or before 1% of July 2023,

Housing and Ruilding Mutional Resesrch Center HBRC

ENTERNATIONAL
|AS B
SERVICE*
Remark: This verification of compliance has been issued on a voluntary basis, HERC confirms that &

ve"ﬂcatlon o" campllance Ceﬂl‘ﬁcale Technical Construction File (TCF) Is existent for the above listed products. The TCF satisfactory covers
No. 1307 Issue 1 the essential requirernents of the above listed directives. This document is anly valld for product and
configuration described and in conjunction with the TCF detalled above whereas the manufacture is
rasponsible of the certification on the products and not exempted to perform all the necessary activities
before placing the product to the market.
The manufacturer i also responsibie of the internal production control to ensure the products are in

Certificate's Holdar: ZENON PANEL Egypt,

Fbceinatnesd Loty St Makrem Eheld: Nase Gy Galr. Eavpl compliance with the essential of the ab directives. The company, the
Product; Zenon Panal Systern: 30 Wire Mesh Panel with Core of Expanded Palystyrens and exclusive agent, i alse ible for moni the of the product within the cauntry to
Cenorata both sides for usa as struclural slabs and partition and extaror walls, ensure that the products comply with the basic i of the gui above, The

aent ZENON PANEL Constructi pre: the and test certil fae the

- Zenon panel consiate of upper and lower meshes with longiudinal and trensveresl galvanized product, according to the relevant international standards,

sles 3 mm wires spaced 100 mm in both directons

=The wo meshes are connected to 2ach other in longhudinal direction with speclal design zigzag

sleel uss with wire diameter 2.8 mm and each point of conrecton Look 3 polnts of DG wekding,

-Each squars meter Includes 200 electrical nodes en each sida.

~Thi gpacing of the trusz syeter ie 10em on the crces dimergion and the height of trees ie 10 em. Each rwa Prepared by:

suceessive 2igaag russ Anes sre shifted o fomm cross sl\:a-rrrmtnn:cmcntm Prof. Mahmoud Kamel Mahmoud Prof. Tarek Mahmoud Attia,

The Product Has Di rated Comg inA jance to the Given e 1
Standards Corresponding to Each Laboratory Test per the following Mih wnssd e I e W
table: e Authorized by:

Testing
No. Test Result |laboratory | Date £rzt. Mohmmes (o
T TERAR Lab- &
Thermal insulation capacity  (W./.k} 00378 Turkey 8/23(3011 > AL
Alrborne Sound insulation level [dB) Facada 6’ f:{ | Le 1 Eppet
3 ‘Weighted Sound Reducticn Index: testing 11152011
Ry [C; Cir) = instituto -
Accasding to: 1SO 10140-2: 1010, 387 (-2.7;-45) Tiwkany
3 | Tensile Test of steel wire:
- Tensile strength (Mpal 77808 HBREC 10/5/2021
| -Fl ion % 271
v | - Compressive strength of concrete
| bgfoma 207 | Hemc 9/28{2021
5 | Shear test of slabs with adaitional |
| reinforcement : ]
Cracking ivad (LS it
| -Total ultimate load (KN} 106,15
- Ultimate momeant {ki.m) 18,58
7 eusdi Al Mo b e of K«.q_&
ik “‘F"'H”B N:“J"ilﬂ’“m“'“_: 87 EL~Taheir 5t., Dok, Glza 11311P.0. BOX: 1770 Calro, Egypt.
:::»« :J;:;ju?:“u::)rﬂ;ij'.:;lgn ik et Phone: (+200) 31827102 -37617092
Far +|+203) JT51564 -FIRIRTAS Fau : +207) 33351564 37618736

5.2 Crack and Total Ultimate Load:

Table 1 shows total ultimate load for each specimen.
Table 1: Total ultimate load

Housing & Building National Research Center

Building Marerials Research & Qunlity Control Instimute

= - Cracking Total Corresponding Ultimate
Tensile Test Results of Steel Wires

Cliemts e 5 A8 Sy clyge Sl gt eliveer s LG, Specimen load (kN) ultimate load deflection oment

20102021 (kN) (mm) (KN.m)

Project : — Drelivery No: TA75,714%

Additional Info: - ‘il:;:‘w::::s are part of steel wire mesh of Sample Code: MTL/ST/2021 11444 51 - 60.77 35.00 2431
Sample Numher 1 2 S2 20.00 27.42 28.68 10.97
Mominal Diametes (mm} : 3
Nominal Area ) i 7.068 T.06E
Insrin Gisuge Length {mm) oo 10
Final Gauge Length {mm) IR 71 _

Ulimate Load (k) 55 53 ]

Ultinsate Tensile Swength  (Mpaj TIR09 TIS65 o

Elomyation " N %7 | The faiune cecurred cutmds Gange
- . Lengih ]

The Sample Before Test = i
The Sample Adter Test —_— i

— e -

Tl saiples wiere delivered to the labaratery by the entity requesting the fest

= The aforementioned datn according o what was menticned m the leter of the body requesting the

test without any responsibility on the center

The amached results apply only to the sample submitted to the

undd is ot congidered as 8 conformity certificat:

®  Validity of the report is 3 months from testing dass, Displacement {mm)
Prepared by Superyi =
(7] P Fqtime
2#/ kel 262 ‘-E'I_” Jeetd
Pﬂr 1of 1 -
&7 El-Talress S Dokl Gilza PO, Bon 1770
Tel 40213335 JI56AS Fax: 31351 56

wnw hbreiidec.neteg
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6 Certifications & Documentation

Certification Of The
Ministry Of Housing
In KSA For Zenon
Panel System As
Walls And Slabs

Ministry of Municipal Rural & Housing OSwYly Dg,ally Lukdl 99341 By

Technical Affairs Aalall dowsally aoylinell A8y

BTSI - Technical Review

Ministry of Municipal Rural & Housing Oy dygilly Ll 095441 )19

Technical Affairs Aol doually aoylinedl AUy

BTSI - Technical Review

[Company Name :- creative engineers for technical consultation

Technology :- Zenon Panel ® system- panel is produced with a braided steel wire mesh via inserted various thicknesses of
expended polystyrene material. In the direction of the tensile strength of the skeleton of the panel consists of 2.5-4.0 mm
diameter, low-carbon steel, There are 200 nodes per square meter, Shotcrete layers are applied on both sides at
application site. (used as structural composite panels for load-bearing and nonload-bearing concrete walls and reinforced
[concrete floor and roof panels)

issue Date Jun. 2021

1 {Proposed Technology - Brief

Company to provide brief on the proposed technology with technical write up
and/or A/V presentation

1.02 {ls this proven

a. within KSA V4

b. within Middle East

ANAN

c. elsewhere in the world

List of projects by region shall be submitted with its type and quantity of
different prototypes

1.04 Is this technology uses patterned assembly or custom made assemblies?

If patterned assembly, list those patterns applicable for Vilias, Townhouses
1.05 {and Apartments within KSA, complete with details of those patterns and its v
test reports?

If custom made assembly, how individual assemblies are designed, fabricated
1.06 {and tested against the requirements? eg: Structural stability, Fire resistance, |
Acoustic performance, Thermal performance, Seismic etc.,

1,07} Any other item which may illustrate on the proposed technology v

2 {Method of Construction

Step by step method of construction from design, fabrication, handling,
2.01 {transportation, construction / assembly, completion, finishes etc., to be v
clarified with a method

2.0:

)

On-site or Off-Site factory?

a.If on-site, Space and other requirements within or nearby project? v

b.If off-site, Location of off-site factory and type of fabrication / production
at factory to be clarified.

<

c.List of on-site and off-site works to be clarified v

Logistics plan including type of modules, its size, handling at site factory & at
site, transportation etc, to be clarified

Co. stated (No need any
special logistic plan )

List of dependencies from outside KSA such as molds, form works, machinery
or any special materials etc., to be clarified

Submit drawings / sketches showing cross section of the proposed assembly
with identification material and its specification

Costated( traditional

2.06 {Clarify on the foundation type and its assembly / joint etc., <hallow

<

Clarify on the method of assembly, joint and treatment for finishes, fire,
ingress and acoustic protections

3 i{Code of the prop

Is this technology approved within KSA? If yes, list those governmental

agencies

Ministry of Municipal Rural & Housing

Oy dagyallg Bl 09541 8)lhg

Technical Affairs - Aolall dosally alinedl 4J6y

[Company Name :- creative engineers for technical consultation

BTSI - Technical Review

Technology :- Zenon Panel ® system- panel is produced with a braided steel wire mesh via inserted various thicknesses of
lexpended polystyrene material. In the direction of the tensile strength of the skeleton of the panel consists of 2.5-4.0 mm
diameter, low-carbon steel, There are 200 nodes per square meter, Shotcrete layers are applied on both sides at
application site. (used as structural composite panels for load-bearing and nonload-bearing concrete walls and reinforced
concrete floor and roof panels)

issue Date :-17.Jun. 2021

Recommendation
No objection' to the proposed system - Zenon Panel ® system- panel is produced with a braided steel wire mesh via
inserted various thicknesses of expended polystyrene material. In the direction of the tensile strength of the
skeleton of the panel consists of 2.5-4.0 mm diameter, low-carbon steel, There are 200 nodes per square meter,
Shotcrete layers are applied on both sides at application site, for using as nonload bearing wall & permanent
formwork for floor, Can also be used for load bearing walls for upto two story residential units only as per
approved by Dubai Municipality (for similar system).subject to Design by the Approved Consultant as per SBC,
Mock-up and Testing for Structural Integrity, Durability, Fire rating, Acoustic rating and Thermal insulation
[l(without thermal bridging noted)
We MOMRAH reserve the rights to reject this method of construction irrespective of the above results from the
mock-up, as this system cannot support vertical expansion using other methods of construction and due to social
acceptance for the dry assembly.
'We recommend the following observations taken care in the best interest protecting the stakeholders:-

1- Structure design (Complete with load analysis with all p wind, seismic, self-weight, live and dead loads
including considerations to foundations and floor / roof slab) to suit the architecture plans &soil test reports of the
project.

2-whole panel thermal insulation Real value still questionable due to thermal bridges notes, must be subject to test
to ensure ability to comply with SBC & other entities requirement

3- The concealed MEP services that will be embedded in the wall panels, Method of erection to be agreed with the
consultant including repair.

4- How the imbedded MEP services will be fixed in the wall panels and how the chipped parts will be filled and
treated.

5-The proposed 2 Layers of plaster may not be considered for structural calculations, as the same shall be higher
strength concrete with single layer for justifying against SBC. The specialist to check and reconfirm.

7- Fire rating & thermal insulation subject to design to meet SBC & other concerning authorities’ requirements.

8- Fixing any items on ceiling & walls such as A/C units, Chandeliers, TV, Cabinets etc., to be addressed may require
special anchoring.

9- Connection method between the panels and the slab/other non-load bearing panels or the footing to ensure the
required structural strength and performance.

10- Waterproofing method to be clarified.

11- A detail at windows and doors to be submitted & approved from supervision consultant and to ensure no
thermal bridging at these locations.

12- The above comments shall be addressed and approved by the consultant, prior to commencement of

Disclaimers
T The above review s limited to technical aspects of the proposed technology only (Phase: 1) which doesn't release the company from
complying with the requi of the local having juri

2. The capabilities of the company shall be demonstrated in the next phase to BTI team once technical review is complete and the
team agreed to proceed to next phase (Phase: 2).

3. The proposed technology, it's specific assembly for the agreed housing products and materials used etc., are subject to approval of
[the authorized third party consultant who will be appointed by the developer during design and supervision phases of the project
(Phase:3).

(Company Name :- creative engineers for technical consultation

Technology :- Zenon Panel ® system- panel is produced with a braided steel wire mesh via inserted various thicknesses of
lexpended polystyrene material. In the direction of the tensile strength of the skeleton of the panel consists of 2.5-4.0 mm
diameter, low-carbon steel, There are 200 nodes per square meter, Shotcrete layers are applied on both sides at
application site. (used as structural composite panels for load-bearing and nonload-bearing concrete walls and reinforced
concrete floor and roof panels)

issue Date :-17.Jun. 2021

Is this technology approved within Middle East? If yes, list those
governmental agencies, countries and independent third parties

Is this technology approved elsewhere in the world? If yes, list those
governmental agencies, countries and independent third parties

3.04 ils this technology complies with Saudi Building Code? Co. stated (it is fixible in

a. If Yes, please demonstrate its extent of compliance. design using ACI, IBC by SAP

b. If No, what is the proposed method to get it complied? 4 and ETABs prograam )

3.05 Is this technology complies with KSA Civil Defense requirements?

a. If Yes, please demonstrate its extent of compliance.

b. If No, what is the proposed method to get it complied?

<<

3.06 iList of international codes and extent of compliance

4 iList of material and its code compliance

4.01 iList of materials used to be clarified - Concrete, Steel, Polystyrene, Tiles etc., |+

Specification of the individual material to be confirmed with its code

4.02
compliance within KSA v
5 |Particular requirements
Structural analysis & calculation sheet of the proposed assembly for various Company submitted
5.01 iprototypes such as Villas (2 1/2 Story), Townhouses (2 1/2 Story) and V4 (Sample 2 Story Design
Apartment G+6 Story Buildings to be clarified. Report)
5.02 Technical limitations of the technologies, if any, to be clarified, such as v
" Inumber of storeys, size of modules etc.,
What is the tested fire rating of the wall and slab? Please provide with details
5.03 I v
of assembly and certifications
What is the tested thermal insulation of the wall and slab? Please provide
504} ] - v
with details of assembly and certifications
What is the tested acoustic insulation of the wall and slab? Please provide
5.05{ ] ot 4
with details of assembly and certifications
5.06 {Any tests on seismic done? If yes, please share those details v
5.07 iIs the slab or wall assembly be modified? eg: add opening or door etc.,
a.If yes, should the customer contact you or anyone can carryout v
modification?
b.If anyone can carryout, what are the precautions to be taken? V4

How the ten years warranty for the structure and three years warranty for

5.08 {MEP Works will be supported by the company here in KSA, as per the Company tated (by main

contractor)

requirements of the authorities having jurisdiction?

zenon panel
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ISO Certificates

JAS-ANZ

CERTIFICATE D RTIFICATION

ITIMAT MUHENDISLIK ZENON
PANEL YAPI TEKNOL( JiLERI

ITIMAT MUHENDISLIK ZENON PANEL YAPI
TEK. SAN. VE TiC, LTD. $Ti.

FEVZIPASA MAH. 500
MEGIRMENKOY | SILIVR

CATL NCK 41
STANBUL / TORKIYE

Fiew bren
Dhersetdermiy v s

SERVICES OF ARCHIT]
MANUFATTURE, IMPLEM

EAHHITLIK FIZMETLERL, YAPI PANELLERININ
'\urn \u rlmu\i RETIML UVGULANMASE VE SATIS)

MIMARLIK, MOHE
VE VA

EAHHITLIK HIEMETLERL YA

ERININ TRETIMI, UYGULANMASI VE
Crrtificate Numbr: QM5M560 Initial Certifiention Duse
Ardpe Nemmrue DV 4588 LIk Bedgetendisme Taribi 2N

NT-AVAHT “ertification Awdiz: 14.08.2015
Sertifika Numurese BOVQU-INT-AVS9H2 Denetim Turihk: 14,08 2015

Cerfification Perod: 3 Y ear
Helgeleniirme P il

N Dute of Issue: 25082015 hate of Explry: 24082016
Yoymbanmu Taril SARI0IS Son Gegerlilik Turihiz 24082016

= July 2016
Taribi : Temmuz 010

2¥Survedllance Andi
ACCREDITED . Giiesthn Denctim Tarik

CEO

o ]

ETLIRI LTD: 571

TLER LTD. 511

TSE Certificates

'[(lm( STANDARDLARI ENSTITIZIS(J'
TRK STANDARDLARINA UYGUNLUK BELGESI
TURKISH STANDARDS INSTITUTION
<> CERTIFICATE OF CONFORMITY TO TURKISE STANDARDS

FABRIKA URETIM KONTROLU BELGESI

TURK STANDARDLARI ENSTITUSU Arm—
Mucatibay cad: ;112 Bakanhkier ANKARA Murkanm T, Description of the Mark
TSE o @ 1]
TSE-012
itimat Mihendislik Zenon Panel Yam Teknolojileri San, Tic. Ltd. $ti.
Fevzipasa Mah. Stgiit Cad. No:41 Degirmenkay Silivri ISTANBUL HELGE HUMARAS! OH-TEEN
REPETENGE MMBER GF LCENCE
inmndan BELGENIN ILx VERILIS Taninl 1agTans
DATE CFRRST (RSUE O LGENCE
itimat Mahendislik Zenon Panel Yapi Teknolojileri San. Tic. Ltd. Sti. MELORNNM A SECERLI IR AR oo
Fevzipasa Mah. S6ait Cad. No:41 Degirmenkoy Silivri ISTANBUL e G ok R A G R e S
AN OF T LICENGE WOLOTR ;
Fatekands vt oz sk 7T wayd Ansimi Gazeyice papmianan Yag BELGE SAKIE! KURULUSLIN ADRES] KARATEAE 1t SEMT GAGRS URT CA DA
cmetornin T3 Diceas Krtmrer Hihkinia Yenebmign sy ohes ALNESS OF THE LIGERCE #aLOGR TERIAAGTLRRIYE
g malmnen s ok s frsp adian I!E":V::l:gw M A ROYPOR YALITIM VE AMBALA SAK T LTD 371
UmETIM YER| ADRES! FARAGENLZ MAH SEWT GAGES KURT CAD NO 3 TEXRDAG ¢
YAPILARDA |G-DIS DUVARLARIN VE KALICI KALIPLARIN ADAERLOF FAE MARCEACTUAMG feAce TURKIE
IPTAL EDILEW BELGE NUMARASI (Varsay 140304 34 00158 #0713
OLUSTURULMASINDA KULLANILAN ZENON PANEL IeTAL EOlLEW BELGE MUMARAS) My
TESCILLI TicAR| MARKAS! agvTERM
REGIS TERED [RADE MARK
ILGILI TORK STAMDARDI TS EN THE34A1 115 yabtem inaseuiles) - Biralar e - arlentiiry
AELATED TURWISH STANGARD oksirmrien (95} libkasyon mamuio - Crodkier | 1264
BELGE HAPSAMI
SOOUE O LCENCE
L NG SNFIS BOYLT T0LERANS SHELAR: LELMLKLY GEMISUK T KAL UK T2 GEREDEN
GUNLIGPS 51 LETAENL I KATSAVISH | 0032 Wik B SATRs 85
TG PSR DEraLMEB) (|57 USLI SLREL S EMME P 113 LABCAATUAVAN G4 T ARY AL TR
IS A NI OB 5 VL SR D GERNE DAY ARG T8 20
LYARGILSINE| ROV TOLERANS SNELARL LZLMLUKL CEMISLIHE KALBLIK 12 oRYLOKN
52 LOIGA 3 151 ILETRERLIE RATSAVISE (410 032 Wirtkl BUIME QAYANIMLES
1o chu&slcsucw UL SLREL 5L EMME WA T, LASORATUVAR GARTLAR] ALTINDA

LI ZEVLERS DN CEXME DAYANBA TR 50

cEM.EsYInIm POUBHEN K LEVHA

WGT 25 YALTTIN l:\mmm CATIVE c!wELEnDE 5 FALITIM AMACL CLUP BAZMA SUNMES!
GERENTIREN OZEL LVSULAMALAREA KLILLA

Disasms, engesncs
b nzzr

AYDIN GOTEN
TEE IETANBUL BELGELENDIRME
MODUE Y.

Bu bk, ' i tanimanan hokd iklar;

aeeiy o, Dot B naderde sebi stk vy eta
siroct vy fatvia iretm e i

By baiga WI08ZNIS (s
edimeds rinize, mirs
bl 31 T 0E0 it niatiae ey

\Z

ANCARA 100H 2018 B
ol G ARIRE
Arkar Bekgaindmms MCdiry

TS STANDARDUATY EWSTITUBL | Mecatitmy ras Mo: 117 Daknrskine ARCARA | 100 112 418 62 09

zenon panel




O 6 Certifications & Documentation =

Sound Proof Certificate

Apparent sound reduction index according to 150 1403
) 2.7 Testing Conditions
[ T INSANT TEXNI VL M5, ARASTFMA RLEAL Damciwst WU Source Room Volume= 1058 RT <17 s
Maratmsere EBMOM PAEL YAPY TEKNOLOLERS AN VE TIC, LTE 311 Receiving Room Volume=951 RT<15s
i o ertticaion, Test Opening in The Wall Largest opening 3890 x 2570 mm (9,98 m*)
(e Y PRGN Depth of Test Opening 250 mm
Total Partition Wall Area 21,07 m*
Dimcrptam of e spaomen Maximum Sound Insulation  R'p.. =59 dB (ace. to EN ISO 140-1 Annex A)
Sound Source Dodecahedron loudspeaker placed in two positions Inside the
SOUrce room
Microphone Systam Raotating micrephene positioned inside the receiving room
with B0s/rotation. A microphone with tripod placed in five
s of st gy o w ammans Frecpsamcyramgn sccemiong i e differant positions inside the source room.
(M st 3w g — rve of safied nederence akoes. 50 T7-1) Source Signal Wideband white noise
[Tegmears meT Filters One-third octave band filters with centre frequencies within
i =4 r the range of 50-5000Hz
— e i / Thermo-Hygre 10,6 °C; 65 % RH
T P £
[ T 2.8 Test Equipment
== /
L T L Instrument Type Manufacturer
m_ = y Acoustic Analyser NOR 14D Narsonic
o [ /l Sound Level Calibrator NOR 1251 Norsonic
wa | 7 Sound Source NOR 270 MNorsonic
ENED = Amplifier NOR 280 Norsonic
el B L7 Rotating Microphone Boom NOR 266 Norsonic
o | / Microphone Ext. Cables NOR 1494 Norsonic
| = b A E _Temperature-Humidity Sensor TFA Dostmann REF 486 TFA Dostmann/Wertheim
L] w7 =
ECEED
oo e
s k1]
o | ,. 3. Detailed Results
E ] a8
2am =
nm | tan Results obtained from the airborme sound insulation tests of the specimen are given in the
: :; following graphs prepared according to EN IS0 717-1:1996.
0
oot neks e g 2 WooWma oW aNeEm Background noise correction was necessary.
Fsting acoording 1o IS0 717-1
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