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Switchable glazing

* Thermochromic glazing
* Photochromic glazing

Electrochromic matetials
+ electrochromic device

+ nanocrystal in-glass composites window

Chemochromic materials
. gasochromic window

Polarized particles
. suspended particles devices
. liquid crystals
. electrokinetic pixels windows

Mechanochromic materials

o elastomer-deformation tunable window

Mechanical actuation
. liquid infill tunable window

Phase change materials
c PCM window

Dynamic shading devices

2019-2020

Solar active fagade

Ventilation mode
. No ventilation

o Natural q
o Mechanical ]_ Hybrid

Airflow path

c Buffer zone

c Indoor air curtain

. Outdoor air curtain
. Air supply

c Air exhaust
Geometry of the cavity

. Box-window
c Corridor
c Shaft-box

. Multi-storey

Adaptive
facade

Green roofs
= Extensive roof
« Intensive roof

Vertical greenery system
= Living walls
« Green fagades

Static photovoltaic panels

Conventional dynamic shading devices
o Venetian blinds

. Louvers

o Glass frits

Kinetic dynamic shading devices
. Parametric geometries
. Foldable origamis

Intrinsic or extrinsic control
+ Systems base on Biomimetism

Dynamic photovoltaic shading devices

Transparent building envelope systems

Phase change materials (PCM)

Active ventilative fagade

Closed cavity fagcade (CCF)
*  With pressurized system
* With mechanical ventilation

Automated operable windows

Actively ventilated double-skin fagcades

Transparent or opaque building envelope systems Opaque building envelope systems

Figure 1 - Main existing dynamic transparent building envelopes
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Figure.2 — Study conceptual framework
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Results of the comparative analysis:

2019-2020

Family Type Control strategy Ventilation mode| Setpoint Diminutive
Schedule control - 7am-6pm ECW 0
. . Solar control - 24°C ECW 1
Chromogenic glass  |Electrochromic glass Thermal control - Y foW 2
Glare control - 450 W/m?-K |Ecw 3
Schedule control - 7am-6pm DS O
A . i Solar control - 24°C DS1
Dynamic shading Automated blinds Thermal control - 22 052
Glare control - 450 W/m?2-K |Ds 3
Double-skin No ventilation - - DSF 0
Double-skin fagade |transparent fagade |Schedule control Natural 0°C* DSF 1
controlled with Thermal control Natural 24°C DSF 2
Double-skin Double-skin Thermal control Mechanical 24°C DSFV 1
ventilated fagade transparent fagade |Thermal control (Hybrid ventilation) [Hybrid 24°C DSFV 2

* To avoid temperature control of natural ventilation, a very low cooling setpoint temperature can be set

Energy performance - percentage for heating and cooling demand
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Figure.3 — Energy performance — percentage for energy consumption of all cases
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Figure.4 — Thermal comfort performance — percentage for thermal comfort of all cases



