
WHO ARE WE?

The World’s Largest 
Sustainable Facade 

Manufacturer

20 Years in 
Construction Industry

A Proudly North 
American Company

Over 25M SQFT Supplied Globally 



WHAT DO WE MANUFACTURE?



NON-ACTIVE PANEL ACTIVE PANEL

Mix and match different facings 
without altering the installation.

Interchangeable, multi-facing materials 
such as stone, porcelain, glass, brick, or 
coated aluminum surfaces.

Ultra lightweight aluminum 
honeycomb core technology.

Endless surface design options.

Energy-efficient solution for both 
existing and new facades.

Sustainable, energy generating 
facades at no extra cost.

Customizable Facing

Ultra Lightweight Advanced Backing Technology

Solar Cell



THE CITY OF THE FUTURE
MITREX APPLICATIONS



Data Centre Building

Industrial Building Balcony / Railing Institutional Building

Parking Lot High / Mid Rise Building



SUSTAINABLE APPLICATIONS

SUSTAINABLE PRODUCTS THAT SUIT ANY APPLICATION.

From solar glass to railing, roof and more, we aim to make any surface 
sustainable and energy generating.

Solar Cladding

Solar Glass

Stone Cladding

Porcelain Cladding

Brick Cladding

Solar Railing

Solar Panels

Residential Building



SUSTAINABLE FACADE 
SWATCHES

BIPV/SOLAR FACING - STONE FACING - PORCELAIN 
FACING - COATED ALUMINUM FACING  - BRICK FACING



INSTALLATION SYSTEMS 

CLADISHIELD SYSTEM
Rainscreen System Pre-fab Wall SystemUnitized Facade System

CLADIFAB SYSTEMCLADITIZED SYSTEM



INSTALLATION SYSTEMS 

CLADISHIELD SYSTEM
Rainscreen System Pre-fab Wall SystemUnitized Facade System

CLADIFAB SYSTEMCLADITIZED SYSTEM



An air pressure equalized cavity wall 
system designed to eliminate water 
penetration and allow ventilation. This 
system consists of two options: stick-
build cladding where installation is panel 
by panel, and pre-assembled cladding 
where the panels are prefabricated and 
installed as a single unit. This results 
in faster installation and minimizes 
connection points to substrate.

  Continuous insulation and AWB.

  Achieves irregular designs.

  Precise installation.

  Stick-build requires a backup wall, whereas 
preassembled requires structural slabs only.

 Panels can span floor to floor and be attached to 
slabs only.

 Pre-Assembled has faster installation since the 
panels are prefabricated and installed as one unit.

 Less connection points allow for reduced thermal 
bridging.

CLADISHIELD SYSTEM



INSTALLATION SYSTEMS 

CLADISHIELD SYSTEM
Rainscreen System Pre-fab Wall SystemUnitized Facade System

CLADIFAB SYSTEMCLADITIZED SYSTEM



The precast system is a lightweight, 
versatile installation system designed to 
reduce costs and increase installation speed.

  Lightweight panel system and reduced structural loads.
  Improved building energy efficiency.
  Fast installation, easy transportation, reduced construction 

time.
  Option to install from outside by crane/equipment or from 

inside with manpower. 
  Reduced costs for design, transportation & installation.
  Multi-facing options such as Stone, Porcelain, Aluminum, or 

BIPV.
  Durable & weather resistant (UV radiation, chemicals, etc).
  Reduced maintenance.

CLADITIZED SYSTEM



INSTALLATION SYSTEMS 

CLADISHIELD SYSTEM
Rainscreen System Pre-fab Wall SystemUnitized Facade System

CLADIFAB SYSTEMCLADITIZED SYSTEM



CLADIFAB SYSTEM

The system is a hybrid of window wall and 
precast architectural wall panels, spanning 
slab to slab and transferring all the 
component loads to the building structure. 

  Installation from inside.

  Rapid, year-round installation.

  Slab to slab panel sizes fro

  Reduced costs for design, transportation & installation.

  No need for structural backup of the wall.

  Lightweight panel system (no tower crane & concrete 
embeds needed).



  Custom shapes are achieved through prefabricated panel 
assemblies.

  Compatible with manual or automated movable panel system, 
which can be an added benefit for active panels.

  With the combination of active, non-active panels & voids in 
between, the essence of a perforated facade can be captured.

CUSTOMIZABLE INTEGRATIONS & 
SPECIAL PROJECTS

Our active and non-active cladding 
panels can be incorporated into any 
pre-set custom framing system or a 
new system can be developed as per any 
requirement.

60 - 90 cm



ELECTRICAL & WIRING

Conduits



Electrical room.

ELECTRICAL CONNECTIONS - PANEL TO INVERTER/ELECTRICAL ROOM



OUR SERVICES

 electrical panel.

Project Estimation Design Assist

1. 2. 3. 4.

Project Proposal
& Modeling

5.

Project SQFT Scope

Project Modeling

Construction 
Information

Shading Study

Panel Layout

Project Logistics

Project kWh Estimation

Project Cost

Energy Study

Installation System 
Overview

Layout Drawing

Project Design

Shop Drawings

Electrical Design

Installation System Design

BOM

Project 
Management

6.

Installation 
Manual

7.

Installation

8.

IF APPLICABLEIF APPLICABLE

Procurement Manufacturing

2 MONTHS 3 MONTHS 1-9 MONTHS - DEPENDING ON PROJECT SIZE
Lowrise Cladishield System: 250SQFT/Day/Crew
Highrise Cladishield System: 200SQFT/Day/Crew

Highrise Cladifab - Claditized System: 500SQFT/Day/Crew

2 - 4 WEEKS

PROJECT ESTIMATION DELIVERY TO CUSTOMERINSTALLATION

6. 7.4. 5.3.2.1. 9.8.



https://www.youtube.com/watch?v=Ivyr_4qJh00


SOLAR RAILING

SolaRail SolaRail2

Transparent Semi-Transparent Transitional Semi-Opaque Opaque
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Solar Railing Projects



SOLAR GLASS

Transparent Semi-Transparent Transitional Semi-Opaque Opaque

Mitrex is the Solar Glass manufacturer 
and will only be the Solar Glass supplier, 
working with your preferred window 
manufacturer.
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Laminated Glass Insulated Glass Unit (IGU)

CROSS SECTION VIEW



SOLAR GLASS - OTHER CELLS ARRANGEMENTS

STANDARD MODULE SIZE

STANDARD CELLS 
ARRANGEMENT

CURVED GLASS

CIRCULAR SHAPE

OTHER SHAPE OPTIONS



Solar Glass Projects



OUR PROJECTS

https://www.youtube.com/watch?v=RI-3P3yzPf4&t=11s


61730 - 1/2
61215 - 1/2

61730 - 1/2
61215 - 1/2

C1048 Z97.161730 - 1/2
61215 - 1/2

TESTING & CERTIFICATIONS

SOLAR CERTIFICATES BUILDING CERTIFICATES



TEST SPECIFICATION METHODOLOGY RESULT

GENERAL TESTING SUMMARY

NATIONAL BUILDING 
CODE FIRE TESTING
1 Hour of Fire Exposure with no effect 
to the system and wall assembly.

CYCLIC PRESSURE 
(WINDSTORM SETTINGS)
Passed over 3,500 pressure cycles 
equivalent wind load of 165 mph.

S134

S101

E1886

Salt Spray 
Resistance ASTM B117-16

ASTM C271/C271M-16

1000 Hours of exposure.

12’’ X 12’’ X 0.6’’

No deleterious 
effects.

327 kg/m3 (20.42 
lbm/ft3)

Density of 
Sandwich Core

ASTM C297/C297M-16
Load was applied 
to the top and bottom
layers of the 
composite panel.

1.52 MPa (220 psi)Flatwise Tensile 
Bond Strength

ASTM C364/C364M-16
Compressive load was 
applied at a rate of
0.02 in/min.

Ultimate 
Compressive 
Strength = 37.85 MPa 
(5490 psi)

Edgewise 
Compressive 
Strength

ASTM C365
Load was applied to the 
top and bottom layers of 
the composite panel.

1.52 MPa (220 psi)
Flatwise Tensile 
Bond Strength

TEST SPECIFICATION METHODOLOGY RESULT

GENERAL TESTING SUMMARY

ASTM C273/C273M-18 Compressive force 
applied until rupture.

Ultimate Core shear 
strength 
= 1.01 MPa (147 psi) 
Core shear Modulus 
= 10.9 MPa (1583 psi)

Shear Stress and 
Shear Modulus

ASTM C393/C393M-16

ASTM C480/C480M-16

Loaded in flexure with 
facing side in tension
at a cross head speed 
of 0.025 in/min. 

Midspan loading 
setup was used with 
facing side in  tension
at a cross head speed
of 0.025 in/min. until 
achieved.

Maximum Core 
Shear Strength
= 0.94 MPa (137 psi)
Facing Bending 
Stress
= 8.14 MPa (1180 psi) 

Net Creep (in/day) 
Facing - 0.029.

Shear Strength by 
Beam Flexure

Flexure Creep 
Evaluation

ASTM C481-99
(Reapproved 2016)

Laboratory Aging of
Sandwich 
Construction

Procedure A, for six 
repetitions of following 
load cycle is applied: 
Immerse in water at 
50 °C for 1h Spray with 
steam at 95 °C for 3h 
Store at -12 °C for 20h 
Heated at 100 °C for 3h 
Spray with steam at 
95 °C for 3h Heat in dry 
air at 100 °C for 18h.

ASTM C273; C297; 
C364; C393 tests 
were reconducted 
after aging: the 
variation was +1.36 
%, -5.90%; +2.55%; 
-7.95%.

Note: Positive variation 
indicates no decrease in 
strength after aging.

Resistance to Rapid
Freezing and 
Thawing

ASTM C666/C666M-15
200 cycles of rapid 
freeze and thaw
(4 °C to - 18 °C). 

No visible change to 
facing, aluminum,
or adhesive.

Flexural Strength ASTM C880/C880M-15

ASTM C897-08 (20160

ASTM D1761

Tensile Properties of
Adhesive Bond

Screw Withdrawal 
Test

22.83 MPa (3311.21 psi) 

No Failure

2124 N 

Tested a Composite panel 
with Mitrex panel. 

The adhesive bond 
never failed.

Testing Speed: 2.5 
mm/min.



TEST SPECIFICATION METHODOLOGY RESULT

GENERAL TESTING SUMMARY

ASTM 
D7766/D7766M-16

Damage Resistance
Testing of Sandwich
Constructions

No panel 
deformation.

Load was applied at the 
specimen midpoint 
through a 0.5 in. 
diameter hemispherical 
steel indenter at a 
constant rate of 0.01 
in/min until a drop-in 
load was observed.

ASTM E330 / TAS 203Static Air Pressure All the panels 
tested met or 
exceeded 
requirements.

ASTM E283-04 (2012)Air Leakage 
Resistance

Passed the test 
infiltration 
rate = 0.00 L/s.m2 
(0 cfm/ft2) & 
exfiltration 
rate = 0.01 L/s.m2 
(0.002 cfm/ft2) at 
75 Pa test pressure.

Air infiltration and 
exfiltration tests
were performed using 
test pressure of 75 Pa 
(1.57 psf). The maximum 
air leakage rate was 
calculated and
compared to the 
allowable air leakage.

The test specimen was 
also tested to failure with 
both positive and 
negative loads. The 
specimen only showed a 
permanent deflection of 
0.10 mm with a test load 
of + 5760 Pa (120 psf). The 
specimen failed at -5006 
Pa, the rivets at the 
backside of the 
specimen failed.

ASTM E330-02Uniform Static 
Deflection

No failure or 
permanent damage.

The test specimen was 
tested to ±3840 Pa (80.2 
spf) to examine the 
deflection of 2440 mm 
panel, the specimen 
showed a maximum 
net deflection of 4.14 
mm under positive test 
pressure and 4.93 mm 
under negative load.

Fluorescent 
Ultraviolet
Radiation Exposure

ASTM G154 -16 2000 hours of UV 
exposure.

No visible change 
to Glass, aluminum,
or adhesive.

TEST SPECIFICATION METHODOLOGY RESULT

GENERAL TESTING SUMMARY

Large Missile 
Impact Test

ASTM E1996 / TAS 201 Passed the test.
A weighted 2×4 was 
fired at the Mitrex 
panel at 50 fps. 

Standard Specification 
for Performance of 
Exterior Windows, 
Curtain Walls, Doors, 
and Impact Protective 
Systems Impacted by 
Windborne Debris in 
Hurricanes.

Thermal Resistance ASTM 1363-11 0.20 m2 oC/W (1.12 
hr-ft2-oF/BTU)

Thermal Performance of 
Building Materials and 
Envelope Assemblies
by Means of a Hot Box 
Apparatus. 

ISO 10545-8 

ASTM E1886 / TAS 203

ASTM E331-00(2016)

Linear Thermal 
Expansion

Cyclic Pressure 
Loading

Water Penetration
Resistance

11.28 × 10-6 per oC

Passed the test. 
Over 3,500 positive 
and negative
pressure cycles 
were applied at ± 
2880 Pa (60 psf), 
equivalent wind 
load of 165 mph.

No water leakage.

Tested from room 
temperature to
100ºC. 

Standard Test Method 
for Performance of 
Exterior Windows, 
Curtain Walls, Doors, 
and Impact Protective 
Systems Impacted by
Missile(s) and Exposed 
to Cyclic Pressure 
Differentials.

During the 15-minute 
test period, using a 
pressure differential of 
720 Pa (15.0 psf), there 
was no water leakage 
observed.



TEST SPECIFICATION RESULT

FIRE SAFETY

Photovoltaic (PV) 
Module Safety 
Qualification

IEC/UL 61730

IEC/UL 61215
This standard specifies approval of terrestrial 
PV modules suitable for long-term operation. 
The object of this test sequence is to 
determine the electrical and thermal 
characteristics of the module and to show 
that the module is capable of withstanding 
prolonged climatic exposure. 

TEST SPECIFICATION DESCRIPTION

PV TESTING

The test sequence and pass criteria are 
designed to detect the potential breakdown 
of internal and external components of PV 
modules that would result in fire, electric 
shock, and/or personal injury. The standard 
defines the basic safety test requirements and 
additional tests that are a function of the PV 
module end-use applications. 

Standard for Safety 
Crystalline Silicon 
Terrestrial 
Photovoltaic (PV) 
Modules

Tunnel Test ASTM E84 Sample passed the test with Flame Spread 
Index = 0; smoke developed index = 0.

Non-Combustibility 
in Building Materials

ASTM E136 Mitrex sample passed the test requirements.

Multi-Story Fire Test NFPA 285 Passed.

Passed.

Rating: A2-s1,d0

Fire Endurance 
Tests of Building
Construction and 
Materials

Standard Method Fire
Test of Exterior Wall 
Assemblies

Fire Classification 
of Construction 
Products and 
Building Elements

ASTM E119

S134

EN13501

1 hr Fire Exposure - The Mitrex Material did 
not affect the fire rated wall assembly. 

There was no visible smoke or flame. The 
sample did not have a maximum temperature 
rise of more than 96.8ºC on the indicating 
thermocouple. The samples did not loose more 
than 20% of their original mass.

TEST SPECIFICATION RESULT

FIRE SAFETY

Photovoltaic (PV) 
Module Safety 
Qualification

IEC/UL 61730

IEC/UL 61215
This standard specifies approval of terrestrial 
PV modules suitable for long-term operation. 
The object of this test sequence is to 
determine the electrical and thermal 
characteristics of the module and to show 
that the module is capable of withstanding 
prolonged climatic exposure. 

TEST SPECIFICATION DESCRIPTION

PV TESTING

The test sequence and pass criteria are 
designed to detect the potential breakdown 
of internal and external components of PV 
modules that would result in fire, electric 
shock, and/or personal injury. The standard 
defines the basic safety test requirements and 
additional tests that are a function of the PV 
module end-use applications. 

Standard for Safety 
Crystalline Silicon 
Terrestrial 
Photovoltaic (PV) 
Modules

Tunnel Test ASTM E84 Sample passed the test with Flame Spread 
Index = 0; smoke developed index = 0.

Non-Combustibility 
in Building Materials

ASTM E136 Mitrex sample passed the test requirements.

Multi-Story Fire Test NFPA 285 Passed.

Passed.

Rating: A2-s1,d0

Fire Endurance 
Tests of Building
Construction and 
Materials

Standard Method Fire
Test of Exterior Wall 
Assemblies

Fire Classification 
of Construction 
Products and 
Building Elements

ASTM E119

S134

EN13501

1 hr Fire Exposure - The Mitrex Material did 
not affect the fire rated wall assembly. 

There was no visible smoke or flame. The 
sample did not have a maximum temperature 
rise of more than 96.8ºC on the indicating 
thermocouple. The samples did not loose more 
than 20% of their original mass.



https://www.youtube.com/watch?v=qJhRqc0ZD1A


THE CITY OF THE FUTURE
SUSTAINABLE CITY



Data Centre Building

Industrial Building Balcony / Railing Institutional Building

Parking Lot High / Mid Rise Building



WHY MITREX

ARCHITECTS GENERAL CONTRACTORS & BUILDERS

OWNERS

CASE STUDY

Available in Thousands of Colors and Textures 

25 Year Warranty

Lightweight Panels Result in Faster 
Installations

SOLAR ENERGY GENERATION

Rainscreen and Prefab Wall Installation Systems

High Performing Building Envelope

Up to 40 LEED Points

Building Code Compliant 

Fire Tested (ASTM E84, ASTM E136, NFPA 
285, ASTM E119, S134, EN13501

Low Scrap Volume on Site

Traditional Installation Systems & 
Electrical Work (No tower crane required)

High Return on Investment (ROI)

Solar Facade That Increases The Building Value & Lower the Ongoing Maintenance Cost

Achieve ESG & Net Zero Commitments

Eligible for federal tax incentives

LIFECYCLE NEGATIVE CARBON EFFECT

Material & Fabrication

Aluminum 
Composite Panel

Precast 
Concrete Mitrex

$ 25 $ 40 $ 40

$ 35 $ 40 $ 40

$ 0 $ 0 $ 15

$ 0 $ 0 30%

$ 60 $ 80 $ 66.5
$ 60 $ 80 $ 20

Electrical

IRA

Net Zero 1 Year

Net 30 Years

Labor

25 Year Warranty

Fire Tested (ASTM E84, ASTM E136, NFPA 
285, ASTM E119, S134, EN13501)

Single Trade Onsite / Very Little 
Storage Space

ESG and EPD Report



ENVIRONMENTAL IMPACT

The Government of Canada has a goal of planting 2B Trees by 2050. 
We can reach this goal sooner by retrofitting buildings with BIPV.

=

805 acres of U.S. forests 
in one yearHigh-Rise BIPV (100,000 SQFT)

960,000 kWh



Q&A
Thank You!

Mitrex Product 
Life Cycle

Case 
Study #1

Case 
Study #2

Testing 
Details

Revenue
Payback

Energy
Payback

Electricity Cost 
Over the Years

BIPV Energy 
Generation

Mitrex Coating 
Functionality



CATEGORY:
Government Building
STATUS:
Completed

SAVING IN 30 YEARS: 
$ 624,000

SYSTEM SIZE:
160 kW

AREA:
10,000 SQFT

+

CLADISHIELD CASE STUDY APPLICATION



ARCHITECTURAL DRAWING AND PANEL LAYOUT



Inverter

ELECTRICAL DESIGN & WIRING PLAN



1.1/4’’

Installation of Conduits

1 1/4” PVC electrical conduit.

Conduits

Wires

DC cable for panel connection.

CONDUIT INSTALLATION



ELECTRICAL CONNECTION BETWEEN PANELS



MC4 solar connector.

Female
Male

ELECTRICAL CONNECTIONS - PANEL TO PANEL



Panel to panel wiring run to the roof, through the conduits.

HOME RUN CABLE TO INVERTER CONNECTION LOCATION



Electrical room.

ELECTRICAL CONNECTIONS - PANEL TO INVERTER/ELECTRICAL ROOM



TEST 

Salt Spray 
Resistance 

Density of 
Sandwich Core 

Flatwise Tensile 
Bond Strength 

Edgewise 
Compressive 
Strength 

Flatwise Tensile 
Bond Strength 

II 

NATIONAL BUILDING 

CODE FIRE TESTING 

7 Hour of Fire Exposure with no effect 

to the system and wall assembly. 

CYCLIC PRESSURE 

(WINDSTORM SETTINGS) 

Passed over 3,500 pressure cycles 

equivalent wind load ofl65 mph. 

GENERAL TESTING SUMMARY 

SPECIFICATION METHODOLOGY 

ASTM B177-16 1000 Hours of exposure 

ASTM C27l/C271M-l6 

ASTM C297/C297M-l6 

ASTM C364/C364M-l6 

12" X 12" X 0.6'' 

Load was applied 
to the top and bottom 
layers of the 
composite panel. 

Compressive load was 
applied at a rate of 
0.02 in/min. 

RESULT 

No deleterious 
effects 

327 kg/m3 (20.42 
lbm/ft3) 

1.52 MPa (220 psi) 

Ultimate 
Compressive 
Strength= 37.85 MPa 
(5490 psi) 

ASTM C365 ;i;��
a

��ft��7a��:�f 1.52 MPa (220 psi) 
the composite panel. 

TEST 

Shear Strength by 
Beam Flexure 

Flexure Creep 
Evaluation 

Shear Stress and 
Shear Modulus 

Laboratory Aging of 
Sandwich 
Construction 

Resistance to Rapid 
Freezing and 
Thawing 

Flexural Strength 

Tensile Properties of 
Adhesive Bond 

Screw Withdrawal 
Test 

GENERAL TESTING SUMMARY 

SPECIFICATION 

ASTM C393/C393M-l6 

ASTM C480/C480M-l6 

A5TM C273/C273M-l8 

A5TM C48l-99 
(Reapproved 2016) 

ASTM C666/C666M-l5 

ASTM C880/C880M-l5 

ASTM C897-08 (20160 

A5TM Dl761 

METHODOLOGY 

Loaded in flexure with 
facing side in tension 
at a cross head speed 
of 0.025 in/min. 

Midspan loading 
setup was used with 
facing side in tension 
at a cross head speed 
of 0.025 in/min. until 
achieved 

Compressive force 
applied until rupture. 

Procedure A, for six 
repetitions of following 
load cycle is applied: 
Immerse in water at 
so °C for lh Spray with 
steam at 95 °C for 3h 
Store at -12 °C for 20h 
Heated at 100 °C for 3h 
Spray with steam at 
9S °C for 3h Heat in dry 
air at 100 °C for 18h. 

200 cycles of rapid 
freeze and thaw 
(4 °C to - l8 °C) 

Tested a composite panel 
with M1trex panel 

The adhesive bond 
never failed 

Testing Speed: 2.5 
mm/min 

RESULT 

Maximum Core 
Shear Strength 
= 0.94 MPa (137 psi) 
Facing Bending 
Stress 
= 8.14 M Pa (1180 psi) 

Net Creep (in/day) 
Facing - 0.029. 

Ultimate Core shear 
strength 

= lOl MPa (147 psi) 
Core shear Modulus 
= 10.9 MPa (1583 psi) 

A5TM C273; C297; 
C364; C393 tests 
were reconducted 
after aging: the 
variation was +1.36 
%, -5.90%; + 2.55%; 
-7.95%. 
Note: Pos1t1ve variation 
indicates no decrease in 
strength after aging 

No visible change to 
facing, aluminum, 
or adhesive. 

22.83 MPa (3311.21 psi) 

No Failure 

2124 N 

••MIT R = x- I (.c1adify· 



TEST 

Damage Resistance 
Testing of Sandwich 
Constructions 

Air Leakage 
Resistance 

Static Air Pressure 

Uniform Static 
Deflection 

Fluorescent 
Ultraviolet 
Radiation Exposure 

GENERAL TESTING SUMMARY 

SPECIFICATION 

ASTM 
D7766/D7766M-l6 

ASTM E283-04 (2012) 

ASTM E330 /TAS 203 

ASTM E330-02 

ASTM Gl54 -16 

METHODOLOGY 

Load was applied at the 
specimen midpoint 
through a 0.5 in. 
diameter hemispherical 
steel indenter at a 
constant rate of 0.01 
in/min until a drop-in 
load was observed 

Air inf iltration and 
exfiltration tests 
were performed using 
test pressure of 75 Pa 
(1.57 psf). The maximum 
air leakage rate was 
calculated and 
compared to the 
allowable air leakage 

The test specimen was 
also tested to failure with 
both positive and 
negative loads. The 
specimen only showed a 
permanent deflection of 
0.10 mm with a test load 
of+ 5760 Pa (120 psf). The 
specimen failed at -5006 
Pa, the rivets at the 
backside of the 
specimen failed. 

The test specimen was 
tested to ±3840 Pa (80.2 
spf) to examine the 
deflection of 2440 mm 
panel, the specimen 
showed a maximum 
net deflection of 4.14 
mm under positive test 
pressure and 4.93 mm 
under negative load 

2000 hours of UV 
exposure. 

RESULT 

No panel 
deformation 

Passed the test 
inf iltration 
rate = 0.00 Us.m2 
(0 cfm/ft2}& 
exfiltration 
rate = 0.01 L/s.m2 
(0.002 cfm/ft2} at 
75 Pa test pressure 

All the panels 
tested met or 
exceeded 
requirements. 

No failure or 
permanent damage. 

No visible change 
to Glass, aluminum, 
or adhesive. 

TEST 

Large Missile 
Impact Test 

Thermal Resistance 

Linear Thermal 
Expansion 

Cyclic Pressure 
Loading 

Water Penetration 
Resistance 

GENERAL TESTING SUMMARY 

SPECIFICATION METHODOLOGY RESULT 

ASTM El996 / TAS 201 Standard Specification Passed the test. 
for Performance of A weighted 2><4 was 
Exterior Windows, f ired at the Mitrex 
Curtain Walls, Doors, panel at SO fps. 
and Impact Protective 
Systems Impacted by 
Windborne Debris in 
Hurricanes. 

ASTM 1363-ll Thermal Performance of 0.20 m2 oC/W (1.12 
Building Materials and 
Envelope Assemblies 

hr-ft2-oF/BTU} 

by Means of a Hot Box 
Apparatus. 

Tested from room 
15010545-8 temperature to 11.28, 10-6 per 0c

l00°C. 

ASTM El886/TAS 203 Standard Test Method Passed the test. 
for Performance of Over 3,500 positive 
Exterior Windows, and negative 
Curtain Walls, Doors, pressure cycles 
and Impact Protective were applied at ±: 
Systems Impacted by 

2880 Pa (60 psf}, Missile(s) and Exposed 
to Cyclic Pressure equivalent wind 

Differentials. load of 165 mph. 

ASTM E33l-00(20l6) During the 15-minute No water leakage. 
test period, using a 
pressure differential of 
720 Pa {15.0 psf), there 
was no water leakage 
observed 

••MIT R = x· I (..c1adify· 



TEST SPECIFICATION RESULT

FIRE SAFETY

Photovoltaic (PV) 
Module Safety 
Qualification

IEC/UL 61730

IEC/UL 61215
This standard specifies approval of terrestrial 
PV modules suitable for long-term operation. 
The object of this test sequence is to 
determine the electrical and thermal 
characteristics of the module and to show 
that the module is capable of withstanding 
prolonged climatic exposure. 

TEST SPECIFICATION DESCRIPTION

PV TESTING

The test sequence and pass criteria are 
designed to detect the potential breakdown 
of internal and external components of PV 
modules that would result in fire, electric 
shock, and/or personal injury. The standard 
defines the basic safety test requirements and 
additional tests that are a function of the PV 
module end-use applications. 

Standard for Safety 
Crystalline Silicon 
Terrestrial 
Photovoltaic (PV) 
Modules

Tunnel Test ASTM E84 Sample passed the test with Flame Spread 
Index = 0; smoke developed index = 0.

Non-Combustibility 
in Building Materials

ASTM E136 Mitrex sample passed the test requirements.

Multi-Story Fire Test NFPA 285 Passed.

Passed.

Rating: A2-s1,d0

Fire Endurance 
Tests of Building
Construction and 
Materials

Standard Method Fire
Test of Exterior Wall 
Assemblies

Fire Classification 
of Construction 
Products and 
Building Elements

ASTM E119

S134

EN13501

1 hr Fire Exposure - The Mitrex Material did 
not affect the fire rated wall assembly. 

There was no visible smoke or flame. The 
sample did not have a maximum temperature 
rise of more than 96.8ºC on the indicating 
thermocouple. The samples did not loose more 
than 20% of their original mass.



TEST 

MQT 09 
Hot-Spot 
Endurance Test 

MQTlO 
UV 
Preconditioning Test 

MQTll 
Thermal Cycling Test 

QUALITY TEST {IEC/UL 61215) 

DESCRIPTION 

Determining ability of module against hot-spot effects like solder 
melting or deterioration caused by faulty cells, mismatched cells, 
shadowing, or soiling. Using 1-V curve tracer and IR scan to check 
the hot-spot by making shadow for every single cell. 

Install the module in a chamber with only UV light (between 
280nm to 320 wavelength and 320 to 400nm) with maximum 
2SOW/m2 and short-circuited module (or with load in maximum 
power) at the 60 degree temperature. Subject the module to total 
UV irradiance of at least 1SkWh/m2 in the wavelength range between 280 
to 400nm. 

Testing the module by changing the temperature repeatedly. 
Module to be installed in the chamber with temperature sensor 
attached to its middle. The temperature should change with no 
more than 100 degree per hour and stay at -40 and 85 for at least 
10 min. during the test, module will carry the current when temperature 
increasing from -40 to 80 degree only. Below process will be taken SO or 
200 times. 

MQT12 Testing the module in high temperature and humidity followed 
Humidity Freeze Test by sub-zero temperature. Temperature will arise to 85 degree at 

maximum 100 degree per hour and keep the module for 20h in 
humidity of RH 85%. Then cool down to zero and then -40 degree 
by the speed of max 100 and 200 degree per hour. And keep for 
30 min. do this process for 10 cycles. 

TEST 

MQTl3 
Damp Heat Test 

MQTl4 
Robustness of 
Terminations 

MQTlS 
Wet Leakage 
Current test 

MQTl6 
Static Mechanical 
Load Test 

QUALITY TEST {IEC/UL 61215) 

' 

I 
i� 
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DESCRIPTION 

� 

Testing the ability of module for long term humid environment. 
The module will be at 85-degree temperature and 85 percent 
relative humidity and keep it there for 1000 h (or 200 h for another 
test) and no defect should be found. 

Checking capability of withstanding of cables and termination 
attachments against stresses. Force of 40N for lOs in different 
direction will be applied to junction box to test its retention on 
module surface. Cable will be pulled SO times for ls in the direction 
or the axis and then torque test will be applied for l min. 

'"::';;
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Putting module in the tank of required solution to a depth 
sufficient to cover all surfaces (except junction box not designed 
for immersion). Then doing Hi Pot test for 2 min at system 
voltage (lOOOV). 

Testing ability of withstanding with minimum static load. 
During the test electrical continuity of internal circuit should 
be monitored. Fixing the module on mounting base and 
applying l hour of 1.5 times of design load {per manufacturer) 
in front and back of the module respectively for three cycles. 

••MIT R = X" I (..c1adify· 



TEST 

MSTOl 
Visual Inspection 

MST02 
Performance at STC 

MST03 
Maximum Power 
Determination 

MST04 
Insulation 
Thickness Test 

MST OS 
Durability 
of Marking 

MST06 
Sharp Edge Test 

MST07 
Bypass Diode 
Functionality Test 

QUALITY TEST (IEC/UL 61215) 

DESCRIPTION 

IEC classified the tests in few categories just to have better view on 
all tests as follow: 

• Environmental stress tests (MST 51, MST 52, MST 53, MST 54, 
MST 55, MST 56) 

- General inspection tests (MST 01, MST 02, MST 03, MST 04, MST 
05, MST 06, MST 07) 

- Electrical shock hazard tests (MSTll, MST 12, MST 13, MST 14, MST 
16, MST17, MST 42) 

• Fire hazard tests (MST 21, MST 22, MST 23, MST 24, MST 25, MST 26) 
• Mechanical stress tests (MST 32, MST 33, MST 34, MST 35, MST 36, 

MST 37, MST 42) 

Checking any visual defect or change in the module; (marking, 
sharp edge, bubbles, crack, delamination, bent, mechanical 
integrity, ... ) 

Checking the short circuit current {lsc) and open circuit voltage 
(Voe) and comparing with the rating with tolerances (same 
as MQT06) 

Checking the functionality of module and maximum power by 
checking the 1-V curve (same as MQT 02) 

Checking the thickness of insulation thin layers (backsheet) in three 
points as worst cases at solder connection, edge of farmeless PV 
modules, laminator membrane indents. The measurement should be 
bigger than requirement (0.7Smm+tolerance%) 

Checking durability and legibility of markings on the solar panels 
with medium pressure 15 second by hand and cloth soaked with 
water and again with petroleum spirits. 

Accessible part of solar modules should be smooth and free from 
sharp edges, burrs, 

Checking the functionality of diode after test. It could be done by 
successive IV-Curve tracer at maximum power by having shaded 
the strings to turn the diode ON or connecting the IV-Curve tracer 
in reverse polarity to turn the diode ON. (same as MQT 18.2) 

TEST 

MQT17 
Hail Test 

MQT18 
Bypass Diode 
Testing 

MQT19 
Stabilization 

QUALITY TEST (IEC/UL 61215) 

DESCRIPTION 

Testing the effect of hitting hail on the module surface (different 
location). Module will be installed on 90 degree tilt and room 
temperature. 71 hail ball at the diameter of minimum 25mm and 
speed of minimum 23 m/s will be fired through launcher. No 
major defect should be found. 

Checking the forward voltage of diode with short circuit current 
in 30, SO, 70 and 90 degree Celsius, then keep the current 700% 
and 125% of short circuit current for one hour and check the 
forward voltage at 75 degree. Then checking the functionality of 
diode after test. It could be done by successive IV-Curve tracer at 
maximum power by having shaded the strings to turn the diode 
ON or connecting the IV-Curve tracer in reverse polarity to turn 
the diode ON. 

Checking the power of module to make sure it is stabilized 
electrically. The power testing on three consecutive should follow 
below relation: 

Stabilization will be done in the beginning to check the label of 
each module and at the end of test to make sure degradation did 
not affect on the modules. 

••MIT Rax· I (..c1adify· 



TEST 

MSTll 
Accessibility Test 

MSTl2 
Cut susceptibility Test 

MST13 
Continuity Test 
of Equipotential 
Bonding 

MSTl4 
Impulse 
Voltage Test 

MSTl6 
Insulation Test 

MST17 
Wet Leakage 
Current Test 

MST2l 
Temperature Test 

SAFETY TEST (IEC/UL 61730) 

DESCRIPTION 

Checking the insulation resistance off all part of module that 
may be accessible to the live part by cylindrical test fixture at the 
pressure of lO N and at all time the resistance should be higher 
thanlMO. 

Testing withstanding of polymeric material surface of module with 
specific fixture with force of 9N. 

Verifying continuous path between accessible conductive parts. 
Applying 2 .5 times of maximum protective device current [for 
example lSA x 2 .5) and checking the voltage for different conductive 
parts. Resistive should be less than 0.10. 

Testing capability of insulation of PV module against overvolage (from 
atmosphere like impulse and switching of low-voltage equipment). 
Module will be covered by conductive metal foil and surge voltage will 
be applied to module. Dielectric should not breakdown. 

Hi Pot test with voltage of 6000V for PV modules with voltage 
system oflOOOV (same as MQT 03) 

Putting module in the tank of required solution to a depth 
sufficient to cover all surfaces (except junction box not designed 
for immersion). Then doing Hi Pot test for 2 min at system voltage 
0000V). (same as MQT 1S1 

Putting module on black painted wooden platform and checking 
the temperature of different location of module (normalised by 
changing of ambient temperature) in maximum power and no 
wind. Normalized temperature should not reach TI/RTE/RTI. 
[for example 90 degree) 

TEST 

MST22 
Hot-Spot Endurance 

MST23 
Fire Test 

MST24 
tgnitabiHty Test 

MST2S 
Bypass Diode 
thermal test 

MST26 
Reverse Current 
Overload Test 

MST32 
Module 
Breakage Test 

SAFETY TEST (IEC/UL 61730) 

DESCRIPTION 

Determining ability of module against hot-spot effects like solder 
melting or deterioration caused by faulty cells, mismatched cells, 
shadowing, or soiling. Using I-V curve tracer and IR scan to check 
the hot-spot by making shadow for every single cell. (same asMQT 09} 

Fundamental requirements for fire safety are not internationally 
harmonised. Fire resistance requirements for a PV module 
intended for building applications are defined in local or national 
building codes. 

Testing ignitability of vertical mounted PV by direct small flame 
under zero irradiance by external heat source. All exposed combustible 
material will be tested (but junction boxes, cables, and connectors). 
Flame will be applied at least 4 0mm above the bottom edge of the 
sample for 15s. 

Checking the forward voltage of diode with short circuit current 
in 30, SO , 7 0  and 90 degree Celsius, then keep the current 100% 
and 125% of short circuit current for one hour and check the 
forward voltage at 75 degree. Then following MST 07 for checking 
the functionality of diode. (same as MQT 18) 

Checking the risk of fire or ignition in reverse current situation. 
Putting module facedown to the mounting and covered by white 
tissue paper. Back of module should be covered by single layer of 
white tissue paper. With no irradiance, 1.35 times of maximum 
fuse size should apply to the module in reverse direction. No glass 
break or flaming should happen. 

The weight of bag is around 45.5kg. Module should be mount on 
the frame and bag should be max 13mm far from surface and 
max 50mm from the centre of module. Drop height should be 

300mm, and release after stabilizing. 
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TEST 

MST33 
Screw 
Connectlons Test 

MST34 
Static 
Mechanical Load 

MST3S 
Peel Test 

MST36 
Lap Shear 
Strength Test 

MST37 
Material Creep Test 

MST 42 
Robustness of 
Termination Test 

SAFETY TEST {IEC/UL 61730) 

DESCRIPTION 

Testing scre\rVS and nuts in completely loosening and tightening 
(to the specified torque) for five times. 

Testing ability of withstanding with minimum static load. During 
the test electrical continuity of internal circuit should be monitored. 
Fixing the module on mounting base and applying l hour of 1.5 times 
of design load (per manufacturer) in front and back of the module 
respectively for three cycles. (same as MQT 16) 

This test is only for cemented joint Not sure this test is applicable to 
our product {based on the tables 3 and 4 of !EC 61730-1). But include 
tensile test in some adhesion part between encapsulant and back
sheet. Module should be unframed. 

Same as MST 35 but for glass/glass module tensile test. 

Checking the adhesive between different part of module 
(frontsheet and backsheet, FS or BS to mounting system, JB to BS) 
will be done in this test. Putting the module in chamber on 
mounting base and increasing temperature to 105 degree for 200 
hours. 

Checking capability of withstanding of cables and termination 
attachments against stresses. Force of 40N for 10s in different 
direction will be applied to junction box to test its retention on 
module surface. Cable will be pulled SO times for ls in the direction or 
the axis and then torque test will be applied for 1 min 
(same as MQT 14) 

T 

:::.-

TEST 

MSTSl 
Thermal 
Cycling Test 

MSTS 2 
Humidity 
Freeze Test 

MSTS3 
Damp Heat Test 

SAFETY TEST {IEC/UL 61730) 

DESCRIPTION 

Testing the module by changing the temperature repeatedly. 
Module to be installed in the chamber with temperature sensor 
attached to its middle. The temperature should change with no 
more than 100 degree per hour and stay at -40 and BS for at least 

70 min. during the test, module will carry the current when 
temperature increasing from -40 to 80 degree only. Below process will 
be taken SO or 200 times. (same as MQT71) 

E ,ool 
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Testing the module in high temperature and humidity followed by 
sub-zero temperature. Temperature will arise to 85 degree at maximum 

700 degree per hour and keep the module for 20h in humidity of RH 
85%. Then cool down to zero and then -40 degree by the speed of max 

700 and 200 degree per hour. And keep for 30 min. do this process for 70 
cycles. (same as MQT 12) 

Testing the ability of module for long term humid environment. 
The module will be at BS -degree temperature and BS percent 
relative humidity and keep it there for 1000 h {or 200 h for another 
test) and no defect should be found. (same as MQT 13) 
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MST54 
UV Test 

MSTSS 

TEST 

Cold Conditioning 

MST56 
Dry Heat 
Condit ion i ng 

SAFETY TEST (IEC/UL 61730) 

DESCRIPTION 

Install the module in a chamber with only UV light (between 
280nm to 320 wavelength and 320 to 400nm) with maximum 
250W/m2 and shortcircuited module (or with load in maximum 
power) at the 60 degree temperature. Subject the module to total 
UV irradiance of at least 75kWh/m2 or 60kWh/m2 in the wavelength 
range between 280 to 400nm. (same as MQT 70 for 75kWh/m2) 

Install the module in a chamber with temperature sensor and 
keep it there for 48 h with -40 degree. No defect should be found. 

Install the module in a chamber with temperature sensor. Keep 
the module in a chamber with 705 degree and less than 50% relative 
humidity for 200 h. No defect should be found. 
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Mitrex Patented 
Coating Technology

Red 
Sample

Green 
Sample

SOLAR CELL

Energy

Reflection
9%*

Black 
Sample

SOLAR CELL

Energy

SOLAR CELL

Yellow 
Sample

Energy

Using the visible light and colour 
spectrum, a patented coating is applied 

to the top layer of all products. 

The patented Mitrex coating is 
embedded into the facing layer which 
avoids any scratch or damage to occur. 

The coated facing layer absorbs all the 
colours except the one that is visible to 
the human eye. A small percentage of 
the energy from the sunlight is 
reflected, while the rest of the energy 
is absorbed by the solar cell and 
produces electricity. 

The advanced coating technology allows 
for a customizable facing to meet any 
design need while maximizing energy 
production.100% Sunlight

Heat 
Absorption

Reflection

This is the color 
that is visible

SOLAR CELL
Energy

Tempered Glass

* Reflection & heat absorption percentage depends on the colour and pattern selected.

MITREX COATING FUNCTIONALITY
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Different sides of a building receive different amounts of 
sunlight based on the sun’s orientation.

In reality, panels that 
are sloped reduce the 
efficiency due to the 
exposure and collection 
of dust, sand, snow 
and dirt (-20% to -60%). 
Because of this, panels 
that are sloped need 
necessary maintenance.

Vertical panels will have 
minimal reduction in 
power due to dirt build-up. 
In addition, Mitrex has a 
patent anti-soiling coating 
that prevents any dirt, sand 
or dust settling onto the 
glass making the panels 
completely maintenance 
free.

Horizontal Solar Module

Vertical Solar Module

Sloped Solar Module

BIPV ENERGY GENERATING 
DRIVERS



WHAT DO YOU THINK THE 
COST OF ENERGY WILL 

BE IN 30 YEARS...?



Electric Utility Revenue per kWh for Residential Customers for 
Ontario and Selected States
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Power Generation, Transmission and Distributions 
(1997-2004); Annual Electricity Supply and Disposition Survey (2005-2015). 
Energy Information Administration: State Energy Data System (SEDS).

On average electricity rates  per kWh 
increase 1.4% - 1.7% per year in North 
America and almost doubles per 
decade. 

ELECTRICITY COST OVER THE YEARS



REVENUE PAYBACK FOR A 2M2 PANEL

In 30 years, 1 Opaque 2M2 
Panel will save you:

In 30 years, 1 Semi-Opaque 2M2 
Panel will save you:

 $2,026 in Toronto
$2,836 in Dubai

$3,241 in LA

 $1,807 in Toronto 
$2,529 in Dubai 

$2,891 in LA

At 20¢ / kWh At 20¢ / kWh
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ENERGY & REVENUE GENERATION



ENERGY & REVENUE GENERATION
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ENERGY & REVENUE GENERATION
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AMOUNT OF CARBON SAVED OVER 30 YEARS FOR A 2M2 PANEL

Mitrex Solar Cladding panels 
generate enough green energy to 
offset the carbon needed to produce 
them, unlike traditional materials. 
South facing Mitrex Solar Cladding 
can offset carbon in under 4 years 
and remove 2,505.14kgCO2 in 30 
years.

MITREX PRODUCT LIFE CYCLE - NEW YORK
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AFTER 30 YEARS
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AVERAGE HOURS OF SUN PER DAY (IN NEW YORK) FOR 390W PANEL

*Direction of panels is vertical | *Hours taken from PVsyst (and rounded.)

*Carbon - ACM: 96.19 kg CO2, 2m2 and 5/32’’ thick. | *Carbon - Precast: 190.82 kg CO2, 2m2 and 6’’ thick.

AMOUNT OF CARBON SAVED OVER 30 YEARS FOR A 390W PANEL

kgCO2

0
5 10 15 20 25 30

N Elevation: -922.92 kgCO2

E & W Elevation: -2,018.30 kgCO2

S Elevation: -2,505.14 kgCO2

Ideal: -3,843.94 kgCO2

-3000

-2500

-2000

-1500

-1000

-500

-3500

-4000

500

1000

PRECAST: 190.82 kgCO2
ACM: 96.19 kgCO2

-5,005.44

-2,861.81

-1,271.38

-2,654.36

CARBON SAVED
AFTER 30 YEARS

 (kgCO2eq)

IDEAL

SOUTH

NORTH

EAST / WEST

3.25

2.15

0.85

1.75

1.27
0.84

0.33

0.68

462.64

306.05

121.00

249.11

2.49

3.76

9.51

4.62

131.85

87.22

34.48

71.00

-3,843.94

-2,505.14

-922.92

-2,018.30

HOURS OF SUN
PER DAY kWh / DAY kWh / YEAR PAYBACK TIME

(YEARS)
CARBON SAVED

PER YEAR (kgCO2)
CARBON SAVED

AFTER 30 YEARS
 (kgCO2eq)

AVERAGE HOURS OF SUN PER DAY (IN NEW YORK) FOR 390W PANEL

*Direction of panels is vertical | *Hours taken from PVsyst (and rounded.)

*Carbon - ACM: 96.19 kg CO2, 2m2 and 5/32’’ thick. | *Carbon - Precast: 190.82 kg CO2, 2m2 and 6’’ thick.
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MITREX PRODUCT LIFE CYCLE - EASTERN USA

Mitrex Solar Cladding panels 
generate enough green energy to 
offset the carbon needed to produce 
them, unlike traditional materials. 
South facing Mitrex Solar Cladding 
can offset carbon in under 4 years 
and remove 3,827.29kgCO2 in 30 
years.
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IDEAL

SOUTH

NORTH

EAST / WEST

3.25

2.15

0.85

1.75

1.27
0.84

0.33

0.68

462.64

306.05

121.00

249.11

2.49

3.76

9.51

4.62

198.47

131.30

51.91

106.87

-5,842.54

-3,827.29

-1,445.63

-3,094.47

HOURS OF SUN
PER DAY kWh / DAY kWh / YEAR PAYBACK TIME

(YEARS)
CARBON SAVED

PER YEAR (kgCO2)
CARBON SAVED

AFTER 30 YEARS
 (kgCO2eq)

AVERAGE HOURS OF SUN PER DAY (EASTERN USA) FOR 390W PANEL

*Direction of panels is vertical | *Hours taken from PVsyst (and rounded.)

*Carbon - ACM: 144.78 kg CO2, and 2m2 and 5/32’’ thick. | *Carbon - Precast: 287.24 kg CO2, and 2m2 and 5/32’’ thick.
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AVERAGE HOURS OF SUN PER DAY (EASTERN USA) FOR 390W PANEL

*Direction of panels is vertical | *Hours taken from PVsyst (and rounded.)

*Carbon - ACM: 144.78 kg CO2, and 2m2 and 5/32’’ thick. | *Carbon - Precast: 287.24 kg CO2, and 2m2 and 5/32’’ thick.
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AMOUNT OF CARBON SAVED OVER 30 YEARS FOR A 2M2 PANEL



CASE STUDY

BUILDING SIZE:
100,000 SQFT

MAIN CHALLENGES:
• Long-lasting and aesthetically pleasing

cladding.
• Quick turnaround time between design

approval and material availability.
• Cost-effective option that solves above

challenges at a reasonable price.

Case Study Comparing The Same 
Building In Toronto vs Texas.



CASE STUDY

Aluminum Panels, a common cladding 
material was another available option 
for the project.
This material is well-known in the 
industry. However, it also poses many 
concerns.



FACADE COST BREAKDOWN



CONCLUSION

• Overall, Mitrex is able to offer a high-performance façade that
contributes to the project’s sustainability goals (minimum
of 40 LEED points), and offer the client a premium aesthetic
design for their new building.

• Many Ev’s and common elements will run using the electricity
that is being generated by Mitrex Panels with a minimum
investment in solar integrated solution.
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