
Test case name

Description

Thermal conductivity - CLC

Water absorption after 28 freeze/thaw
cycles

< 0.10 kg/m^2  (maximum)  

Ww range A-B (mean)

Ww range C-D (mean)

Reaction to fire (EUROCLASS)

Weight per surface of HPC
Notes

Weight per surface of CLC
Notes

LCA Type

Material Passport: TC4

General information

TC4 Thermally Efficient and Lightweight Panels

TC4 is developed as load-bearing sandwich panel for facade wall elements as lightweight, material 
efficient and thermal insulated building structure. In using concrete based materials for all main 
components, TC4 is also a sustainable sandwich, as only the fibers and fasteners need to be 
separated in the material cycle. Recycling can therefore be carried out in fewer steps than 
comparable wall elements with plastic foam insulation. The sandwich itself and each component 
must meet the current requirements (KPIs) of a wall element. Common technical solutions need 
more material and are therefore thicker. The iclimabuilt partners TU Dresden and HTWK Leipzig 
were part of the development and realisation of the CUBE in Dresden (GER), the first carbon-
concrete building, opening 2023. Within the iclimabuilt project the CUBE sandwich wall has been 
further improved as TC4. TC4 consists of outside layers with High Pressure Concrete (HPC / partner: 
HTWK), reinforced with Carbon Fibers (CF / partner TUD) and an insulation core as Cellular 
Lightweight Concrete (CLC / partner: RISE) mixed with hydrophobic Aerogels (AG / partner TUHH). 
As the insulation core does not transmit forces, the outer shells are connected by fasteners as pins. 
To avoid thermal bridges, glass-fiber reinforced pins (as regulated GRP products) were chosen as 
connectors.

 
Thermal, Solar, Daylight

0.0349 W/(m^2.K) 
 

Durability

 
Mass Transport (Water & Air)

0.07 kg/(m^2*h^0.5) 

0.01 kg/(m^2*h^0.5) 
 

Fire resistance

A2
 

Structural

2360 kg/m^2 
Water absorpion coefficient of HPC

71 kg/m^2 
Water absorpion coefficient of HPC

 
Sustainability

The LCIA results are relevant to the environmental aspects associated with the production of a 
TRC/CLC composite panel with dimensions equal to 590 mm x 1930 mm x 270 mm and layer 
thickness of 3 cm TRC-21 cm CLC-3 cm TRC. 
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System Boundaries

Functional Unit

LCIA method

Software

Databases

Climate change

Ozone depletion

Human toxicity, non-cancer effects

Human toxicity, cancer effects

Particulate matter

Ionizing radiation HH

Ionizing radiation E (interim)

Photochemical ozone formation

Acidification

Terrestrial eutrophication

Freshwater eutrophication

Marine eutrophication

Freshwater ecotoxicity

Land use

Water resource depletion

Mineral, fossil & ren resource depletion

Cradle to gate

Thermal Insulation for 1 m2 wall with a thermal transmittance of 0.17 W/(m2*K), or an insulation layer 
thickness of 21 cm, and a design life of 50 years.

ILCD Midpoint+

SimaPro 9.5

SimaPro 9.5

173 kg CO2 eq 

1.32e-5 kg CFC-11 eq 

4.93e-5 CTUh 

2.08e-5 CTUh 

0.0742 kg PM2.5 eq 

42.6 kBq U235 eq 

1.10e-4 CTUe 

0.391 kg NMVOC eq 

0.738 molc H+ eq 

1.43 molc N eq 

0.126 kg P eq 

0.172 kg N eq 

2050 CTUe 

173 kg C deficit 

1.09 m^3 

3040 kg Sb eq 
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