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GSD 6340 - ENVIRONMENTALLY RESPONSIVE BUILDING SKINS Double Skin Facades

Classifying Double Skin Walls

Type Box Window Corridor Type Shaft Box Multi-Storey
Ventilation Matural Mechanical Hybrid
mode
Air flow type Exhaust Air Supply Air Static Air External Air Internal Air
Buffer Curtain Curtain

Figure 1: Classification of double skin walls.

Source: Perkins+Will Research Journal
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Double Skin Facade as a central direct pre-heater of the supply air

WINTER SIMMER..
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Double Skin Facade as an exhaust duct
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Double Skin Facade as an individual supply of the preheated air

Pl

=
|

l

L

Double Skin Facades




GSD 6340 - ENVIRONMENTALLY RESPONSIVE BUILDING SKINS Double Skin Facades

Double Skin Facade as a central exhaust duct for the ventilation system
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Double Skin Facades
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|
Stack Ventilation
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Jet Airways HQ, Mumbai - SOM
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INDOOR COMFORT - V. POOR
ENERGY SAVINGS - V. POOR
MAINTENANCE - GOOD

X++°C

7*}3

Double Skin Facades

INDOOR COMFORT - POOR
ENERGY SAVINGS - V. POOR
MAINTENANCE - GOQD
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| |
|
INDOOR COMFORT - GOOD

ENERGY SAVINGS - GOOD
MAINTENANCE - POOR
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u AESTHETICS -
o BLOCK RADIATION 5
o BLOCK RADIATION I Gty
o REDIRECT DAYLIGHT i

o BLOCK CONVECTIVE
HEAT

o DAYLIGHTING
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INDOOR COMFORT - GOOD
ENERGY SAVINGS - FAIR
MAINTENANCE - FAIR

x°C

Double Skin Facades

INDOCR COMFORT - GOOD
ENERGY SAVINGS - FAIR/GOOD
MAINTENANCE - POOR
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Indoor space thermal load through glazing

- o

Outdoor space ) Qagiaton Indoor space

Double wall
airgap
I Qconvection

Outer double-pane glazing / \

Inner single-pane glazing

Qtotal = Qsolar+ Qradiation + Qconvection
Where:

Quotal IS the total heat entering the indoor space through glazing.
Q. is the solar heat entering the indoor space through glazing.
Qadiation 1S the heat entering the indoor space by thermal radiation from the glazing internal surface.

Qeonvection 1S the heat entering the indoor space by thermal convection from the glazing internal surface.
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Radtherm Thermal Analysis Software

zlRadTherm - jet airway-west.tdf

Double Skin Facades

=1ol x|

File Edit ¥iew Tools Units Window Help
= |& 8 = vo| BB ST SI|ENS(| & | | |_ |_ |_ |
HD|E (" Part  Element| nagnity| | ri-sizeq] | | "are Fot-vz_Zoom ﬁ;! !d;’ufs ’S:o{ oA e || R e | e A XY [+Z|-X|-Y[-Z

Geomety I Editar |ana\yze | Post Process |

Current Time |Mar 28,7330 15:00:00

Resume |

Results IEnvironment I Plot/Export I Notes |

Pait|13

I
i |
Speed: +

Part Typs: Transparent

Average Temperature [T]

405225 % Display Heat Rates/BCs
405225 " Display Heat Rates/BCs

Heat Rstes | Boundary Condiions |
[V Display as Flux
Heat Rate Flu: (W)
Incident Outgoing Net
@ Conduction 0.00107125
Q Convection |0 11.1884 -11.1884
O Radistion  |543.198 = 548.969 = 0229187
G Solar 25,7263
Q Imposed 0

Model size (mm):
¥=00443

W =8114387
Z=3800

Min Temperature [*C)

[25

Mar 28, 1990 15:00:00

Display Scale

Auto Scale

Max Temperature ['C)

1] This TDF file was wiitten with RadThem 9.0.1
2) Model statistics: Elements: 10257

Parts: 19

3] Thermal results data was written by version 9.0.1
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Surface physical properties of modeled double wall glazing system

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
Upper spandrel pane: polished aluminum

Absorptivity=0.08
Emissivity=0.05

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

Metal fin

North surface: polished aluminum
Absorptivity=0.08
Emissivity=0.05

Figure. Surface physical properties of modeled double wall glazing system

South surface: galvanized aluminum
Absorptivity=0.49
Emissivity=0.22
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West-facing internal glazing surface solar heat flux comparison

Internal glazing surface solar heat flux

Angel 30
——Angel 0

—no fin

Heat flux (W/sqm)

0:00:00 4:00:00 8:00:00 12:00:00 16:00:00 20:00:00

Time

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/sgm
of window area. Fins with angle of 30 degree give the largest solar heat flux reduction.
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Air Cavity

Shading Device

Ventilation

Internal Wall

Type
J |

Base Run - ECBC Code Complaint (VRE 2-
38 single pane)

IGU + Low-e coat (6mm-12mm-6mm, VRE
2-54, Green)

S2

WWR (%)

(wim?k)

395

VLT

Depth (mm)

Type

SINGLE WALL SYSTEM

Spacing
(mm)

Depth
{(mm)

EXTERNAL WALL ANALYSIS MATRIX

Ventilation
Strategy WWR (%)

U-Value
(wim?2k)

U-Value
SHGC

(Wim?) (%)

IGU + Low-e coat (6mm-12mm-8mm, VE 2-
2M, Green)

170

e

IGU + Low-e coat (6mm-12mm-6mm, VRE
1-38, Clear)

: 16(3 :

Ext. - Clear SG (6), Int. - Clear SG ()

DOUBLE WALL SYSTEM

1000

NA

Ext. - IGU (6-12-6), Int. - Clear SG (6)

1000

NA

D3 Ext. - IGU + Low-e coating (6-12-6, VE 2-

D4

00
100

2M, Green), Int. - Clear SG (6) 100 1.66 0.32 1000 NA NA NA Sealed 55 5.81 0.84

Ext. - IGU + Low-e coating (6-12-6, VRE 2- B : s =

54, Green), Int. - Clear SG (8) 00 1000 NA NA NA Sealed 55 5.81 0.84

Ext. - IGU + Cricursa Cal. Film, Int. - Clear

SG (6) 00 1000 NA NA NA Sealed

D5 |Ext. - Tripple Laminate (Cricursa) Cal. Film i
[+ Chromascreen, Int. - Clear SG (6) i 1'2_0 riE HirdE 1000 NA NA NA Sealed
[Ext. - WWR Reduction 75 o i 1000 NA NA NA Sealed
Ext. - IGU + Low-e coating (6-12-6, VRE 2- Higt
54, Green), Int. - Clear SG (6) 100 1.7 0.24 0.40 1300 NA NA NA Sealed
100 1.7 0.24 0.40 - 800 NA NA NA Sealed
100 1.7 0.24 0.40 - 1000 NA NA NA Sealed
100 a4 0.24 0.40 1200 NA NA NA Sealed
L 100 1.7 0.24 0.40 HE1500: NA NA NA Sealed
Ext. - IGU + Low-e coating (6-12-6, VRE 2- i HEEIR
54, Green), Int. - Clear SG (8) 100 1.7 0.24 0.40 1000 | Vertical Sealed
100 1.7 0.24 0.40 1000 Vertical Sealed
100 1.7 0.24 0.40 1000 | Vertical | Sealed
100 1.7 0.24 0.40 1000 | Vertical Sealed
100 1.7 0.24 0.40 1000 | Vertical | Sealed
100 1.7 0.24 0.40 1000 | 30° CCW. Sealed
100 1.7 0.24 0.40 1000 30°CCW | Sealed
100 1.7 0.24 0.40 1000 | 30° CCW | Sealed
100 1.7 0.24 0.40 1000 | 30° CCW | Sealed
L 100 1.7 0.24 0.40 1000 30° CCWI Sealed

Ext. - IGU + Low-e coating (6-12-6)), Int. -

Clear SG (8) 1AW
1AW
1AW

Ext. - IGU + Low-e coating (6-12-6)), Int. -

Clear SG (6) 100 2 ? ? 1000 Vertical 1500 600 IAC

100 = ¥ i 1000 Vertical 1500 600 IAC
100 2 ? ? 1000 Vertical 1500 600 IAC
100 ? ? ? 1000 Vertical 1500 600 IAC
100 7 7 i 1000 Vertical 1500 600 IAC

Double Skin Facades

Results
Internal Wall Surface (#2)
Peak

glazing
solar

Int. Wall Energy
Shading Usage
DF (%) (kWh/m?)
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| |
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