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Double Skin Facades: Why, Where, What?
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Classifying Double Skin Walls

Source: Perkins+Will Research Journal
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Double Skin Façade as a central direct pre-heater of the supply air
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Double Skin Façade as an exhaust duct
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Double Skin Façade as an individual supply of the preheated air
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Double Skin Façade as a central exhaust duct for the ventilation system
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GSW HQ, Berlin:
Sauerbruch Hutton Architects
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Jet Airways HQ, Mumbai - SOM
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Outdoor space Indoor space

Double wall 
airgap

Qsolar

Qradiation

Qconvection

Qtotal=Qsolar+Qradiation+Qconvection

Where: 

Qtotal is the total heat entering the indoor space through glazing.

Qsolar is the solar heat entering the indoor space through glazing.

Qradiation is the heat entering the indoor space by thermal radiation from the glazing internal surface.

Qconvection is the heat entering the indoor space by thermal convection from the glazing internal surface.

Outer double-pane glazing Inner single-pane glazing

Indoor space thermal load through glazing
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Radtherm Thermal Analysis Software
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Parameters of glazing system

1) External double pane glazing

Outer layer: VE 2-2M with 6mm thickness

Eout=0.84, Ein=0.04 

Reflectance=0.05 

Transmittance=0.28

Air-gap: 13 mm thickness

Inner layer: clear glass with 3mm thickness

Eout=0.84, Ein=0.84 

Reflectance=0.08, 

Transmittance=0.76

2) Internal single pane glazing

Clear glass with 3 mm thickness

Eout=0.84, Ein=0.84 

Reflectance=0.08 

Transmittance=0.76

Lower spandrel panel: polished aluminum

Absorptivity=0.08

Emissivity=0.05

Upper spandrel pane: polished aluminum

Absorptivity=0.08

Emissivity=0.05

Metal fin

North surface: polished aluminum

Absorptivity=0.08

Emissivity=0.05

South surface: galvanized aluminum

Absorptivity=0.49

Emissivity=0.22

Figure. Surface physical properties of modeled double wall glazing system

Surface physical properties of modeled double wall glazing system
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Fin distance = 1500 mm

Fin width = 600 mm

Fin shade can reduce solar radiation penetrating into the building space.

Comparison in the Figure above shows that the peak solar radiation heat flux can be reduced by 1.3~4.7 W/sqm
of window area. Fins with angle of 30 degree give the largest solar heat flux reduction.

Internal glazing surface solar heat flux
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West-facing internal glazing surface solar heat flux comparison
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