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E Material Passport: TC6

General information

Test case name

TC6 Multifunctional Composite Sandwich (MCS)

Description

The test case 6 is a multifunctional composite sandwich (MCS) solution for an environmentally
friendly design aiming to be used as structural lightweight modular panels for construction. The TC
can be used as structural or non-structural elements, such as external thermal insulation composite
systems, and walls (internal or external). The main goal is to achieve a fagade system with increased
thermal and structural performance and improved energy efficiency by combining materials from
different Pilot Lines. After some preliminary studies, it was found that the best solution for the TC was
to produce a composite sandwich panel with extruded polystyrene (XPS) foam core and two basalt
laminates and add some different layers: compact storage modules with phase change materials
(PCM), common mortar, mortar modified with aerogel and omniphobic coating.

Thermal, Solar, Daylight

Acoustic

Durability

Fire resistance

Thermal Transmittance 0.20 W/(m"2.K)
Sound Reduction Index 45 dB
Dimensional Stability - Positive 1 Y%
Temperatures

Dimensional Stability - Negative 0.1 Y%
Temperatures

Water Absorption =0.9 % (minimum)

Reaction to fire (EUROCLASS) B

Mechanical Performance

Sustainability

Compressive strength 59.8 MPa
Tensile Strength 508 MPa
Modulus of Elasticity 22.6 GPa
Facing Stress 28.6 MPa
Core Shear Ultimate Stress 0.28 MPa
LCA Type

The LCIA results are relevant to the environmental aspects associated with the production of a MCS
with an area of 604mm x 582 mm, and sandwich thickness of 205mm.

System Boundaries Cradle to gate

Functional Unit
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Thermal insulation for a 1 m2 wall with a thermal transmittance of 0.175 W/(m2*K), or an insulation

layer thickness of 20 cm, and design life of over 20 years.

LCIA method ILCD Midpoint+

Software SimaPro 9.5

Databases Ecoinvent 3.9

Climate change 590 kg CO2 eq

Ozone depletion 1.46e-4 kg CFC-11 eq

Human toxicity, non-cancer effects 1.28e-4 CTUh

Human toxicity, cancer effects 3.37e-5 CTUh

Particulate matter 0.246 kg PM2.5 eq

lonizing radiation HH 40.5 kBq U235 eq

lonizing radiation E (interim) 1.18e-4 CTUe

Photochemical ozone formation 2.92 kg NMVOC eq

Acidification 3.76 molc H+ eq

Terrestrial eutrophication 6 molc N eq

Freshwater eutrophication 0.239 kg P eq

Marine eutrophication 1.5 kg N eq

Freshwater ecotoxicity 6440 CTUe

Land use 432 kg C deficit

Water resource depletion 2.44 mA3

Mineral, fossil & ren resource depletion 0.00837 kg Sb eq
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