
Test case name

Description

Minimum functional temperature difference 1 ≤ x ≤ 2 °C    

LCA Type

System Boundaries

Functional Unit

LCIA method

Software

Databases

Freshwater eutrophication

Marine eutrophication

Global warming

Stratospheric ozone depletion

Ionizing radiation

Ozone formation, Human health

Fine particulate matter formation

Ozone formation, Terrestrial ecosystems

Terrestrial acidification

Terrestrial ecotoxicity

Freshwater ecotoxicity 1,4-DCB

Marine ecotoxicity

Material Passport: TC3

General information

TC3 TEG Modules

TC3 aims at developing a self-powered and wirelessly connected sensor solution that is integrated to 
a wall segment and that monitors the humidity and temperature inside the
insulation layer of that wall segment. The system consists of a thermoelectric generator (TEG), 
power management, humidity sensor, temperature sensor and thermal connection between the outer 
concrete layers that work as heatsinks to transport the temperature difference between inside 
building and outside building to the TEG to generate sufficient power to start up the system, read out 
the sensors and send the data wirelessly to a receive unit. The wall segment: The TC3 
sensor/harvester set-up is integrated to consists of two TRC layers and an insulating CLC concrete 
layer in-between. The layers are casted at RISE. During curing all fluidics evaporate from the CLC 
layer leaving behind a highly porous layer of insulating foam-like concrete. After curing, the humidity 
is reduced to a minimum and the segment is sealed by the TRC layers.

 
Energy harvesting & storage

 
Sustainability

The LCIA results are relevant to the environmental aspects associated with the production of TEG-
based sensor systems for use in wall segments. 

Cradle to gate

Production of 1 unit of TEG-based sensor system for use in wall segments

Recipe 2016. Midpoint hierarchist method

SimaPro 9.5

Ecoinvent 3.9

0.0135 kg P eq 

8.11e-4 kg N eq 

27.6 kg CO2 eq 

7.32e-6 kg CFC-11 eq 

0.418 kBq U235 eq 

0.0749 kg NOx eq 

0.0569 kg PM2.5 eq 

0.076 kg NOx eq 

0.127 kg SO2 eq 

44 kg 1.4-DCB 

2.74 kg 1.4-DCB 

3.69 kg 1.4-DCB 


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Human carcinogenic toxicity

Human non-carcinogenic toxicity

Land use - crop

Mineral resource scarcity

Fossil resource scarcity

Water consumption

5.09 kg 1.4-DCB 

61.4 kg 1.4-DCB 

0.422 m^2 

0.434 kg Cu eq 

5.98 kg oil eq 

0.124 m^3 
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