
Test case name

Description

Thermal Transmittance 1.2 ≤ x ≤ 1.8 W/(m^2.K)    

Outlet Temperature - SA (Winter), T 40 ≤ x ≤ 60 °C    

Notes

Outlet Temperature - OAC (Summer), T 50 ≤ x ≤ 100 °C    

Notes

Solar Factor - SA (Winter), g

Solar Factor - OAC (Summer), g

Thermal Buffer Efficiency
Notes

Pre-heating Efficiency - SA (Winter), (hPH) 0.7 ≤ x ≤ 1    

Notes

Dynamic Insulation Efficiency -
OAC(Summer), (eDYN)

0.7 ≤ x ≤ 1    

Notes

Thermal energy storage (width of facade) 0.6 ≤ x ≤ 0.8 W/(m^2.K)    

Light Transmittance, Tvis

Rw - TA & SA 39 ≤ x ≤ 41 dB    

Rw - OAC (Summer)

RAL PCM Quality Certification

Material Passport: TC1

General information

TC1 Smart Ventilated Heat Harvesting Window

TC1 is a smart ventilated heat harvesting (VHH) window that consists of a ventilated window with 
additional functions supporting ventilation, thermal management, and air quality of indoor spaces. 
The smart window is composed of the following main sub-components:
• Triple-glazed window unit with a ventilated exterior chamber, Ar-filled interior chamber, NIR 
absorbing layer, and omniphobic coating (thickness ~82mm)
• Upper box – PCM-Air HEX Unit which hosts:
  o 2 axial fans per unit
  o A stack of 5 CSM plates (450x300x15 mm each plate) filled with the desired PCM
  o 3D Printed acoustic absorbers (single acoustic panel: ~ H120 mm x W120 mm x T3 mm, Casing 
with multiple panels: H130 mm x W130 mm x T100 mm)
• Lower box – Indoor Air Filtration Unit which includes:
  o 3D printed CO2 filters, 25 filters per units (single filter: ~ H120 mm x W120 mm x T30 μm, casing 
with multiple filters: H130 mm x W130 mm x T425 mm)
  o Ventilator for air circulation
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Ventilation flow rate - SA (Winter) 60 ≤ x ≤ 160 mm^3/s    

Notes

Ventilation flow rate - OAC (Summer) 80 ≤ x ≤ 260 mm^3/s    

Notes

CO2 Capturing Capacity of the filter
Notes

Reaction to fire (EUROCLASS)
Notes

LCA Type

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

 
Mass Transport (Water & Air)

(10-100% fan) with one HEX (2 fans in series, 1 
TGU and 1 HEX)

TGU (10-100% fan) with 2 fans / 1400 mm of 
façade

67 % 
20 sec pulsing time

 
Fire resistance

E
For the window frame

 
Sustainability

The LCIA results assess the environmental impact of a steel-reinforced PVC-framed, triple-glazed 
window with omniphobic coating, incorporating 3D-printed acoustic panels, CO₂ absorbers, humidity 
controllers, and PCM materials. The analysis applies to a specific 1.93 × 1.03 m² configuration.

Cradle to gate

1 m^2 of area covered by TC with dimensions 1.93 x 1.0 m^2 (1.98 m^2 window area)

ILCD Midpoint+

SimaPro 9.5

Ecoinvent 3.9

322 kg CO2 eq 

3.21e-5 kg CFC-11 eq 

1.16e-4 CTUh 

9.06e-5 CTUh 

0.28 kg PM2.5 eq 

29.6 kBq U235 eq 

8.24e-5 CTUe 

1.37 kg NMVOC eq 

2.31 molc H+ eq 

4.58 molc N eq 

0.174 kg P eq 

0.446 kg N eq 

6050 CTUe 

337 kg C deficit 

8.28 m^3 

0.015 kg Sb eq 
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