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Stefan Goebel Paul Denz
M. Eng., CPHC, LEED Green Associate  Dipl.-Ing. & Architect

How the ACT Facade Contributes to Scaling up Passive House
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Zoofenster Waldorf Astoria Hotel, Berlin

sto AutomationCenter, Esslingen Dresden Castle, Dresden



Projects

Middle East
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NPP Tower,sDoha

Al-Tijaria Tower, Kuwait

Etisalat Building, Dubai adium, Riyadh-
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Carbon Neutral 2

050
- e /" O ¢

-

ARG Climate Change
2021:
NYC: LL97

3 5\{,‘ Fam
k [ %)
';' v
= .
AMERICAN FORESIS wMo UNEPR

INTERGOVERN[\J’FENTAL PANEL ON
climate chanee

https://www.nytimes.com/2019/04/25/nyregion/glass-skyscraper-ban-nyc.html
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Festo AutomationCenter

Festo AutomationCenter, Esslingen, Jaschek Architekten Festo AutomationCenter, Esslingen, Jaschek Architekten
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Active Cavity Transition
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In-situ measurements, Fraunhofer IBP
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Twin rooms

25% Cooling load reduction

\ 4

100
75
A A
WY | BTAN
:gf_ﬂd ‘I.I' I'I.
i kY ‘-‘,_\_\
50
| Anteroom
0
77F 2 Room 2 Room 3
with internal sun-shading |
as ACT Facade / 0G2_R2 0G2_R2
exhaust air facade I
B with internal glare
protection blind
0 (without air exhaust)

room temperature [° C] cooling load [%]

© Fraunhofer IBP



SHGC calculation / WinSLT

0.21
0,20 — . 3 i
Mit einem innenlisgenden Screen, Dessin 44470
0.19 erreicht man in Verbindung mit einem Glas g=04 ;
' Ug=0,7 W/ k) einen gtot von 0,206
018 Mit der Abluftfassadentechnik ACT |asst sich der
' gtot bereits bei einem Volumenstrom von 10m?'h
017 pro Meter: Fassade um mehr 40 9% verbessern.
Bei 22m*/'h'm¢ wird der Energieeintrag halbiert
016
0,15
014
0,13
o 012
)
I o1
(Vp)]
010
0,09
0,08
0.07 :
NACT 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 3B 40 42 44 486 48 50
o]

Volume flow - gm/h

Abb x. Gesamienergiedurchlassgrad in Abhdngighkeit vom Volumenstrom in der ACT-Fassade®

Inneriegernder Soreen Dessin 42470 mil pe=083 und te =004, Verglasung Ug=0, &N m2K), g= 0.2, Spaltbreile

100 mm, Fassadenbeeita 1m, Fassadanhdbe 1m
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Monitoring / DGNB Platinum
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Continental HQ

104F 40°C

Openable window

ACT Facade
Fixed glazing

Air flows through textile into the cavity
absorbs long-wave heat radiation

< 26°C !’7\8.8F

i : 9

Air supply + heating system
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Concrete core activation/
heating and cooling sail

Exhaust air duct

Anti-glare Roller Blind

- Absorbs solar radiation

- Creates air exhaust corridor
- Allows air to flow through
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In-situ measurements, Fraunhofer IBP
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Verified Simulation

Operational Room Temperature [°C/F] Useful Daylight llluminance / Continous Daylight Autonomy [%]
30 - 100% - 4 1000
90% - 900
28 - 80% |- - 800
70% 4700 x
26 - 6o
60% |- {600 £
=
0
24 - 50% - 500 ;
-
. 40% {40
=
2- . 30% |- - 300
+*
M 20% 4 200
20 -
10% |- 4 100
1 3 T T T T T T T T TLOS_%LSYMHZQ‘I 0% 0
0 9
-10 5 0 5 10 15 20 25 30 35 resied
OutsideTemperature [°C] 'C] m— CeST — CDA
EN 15251:2012-12 0Kh==0.00% < i - 2 Kh == 0.04% > — :gggg E& > Sollwert Desired lighting Ix
. —T WA —TWUR TLOS_821_SYDWEHZ01

© Transsolar KlimaEngineering



Verified Simulation

Detailed Window Model

Surface Temperature Glass [°C] & F

50F 10 -
5 L I I | I I | I I | I I | I I | | I | I I | | I |
30.Jun 30.Jun 30.Jun 30.Jun 01.Jul 01.Jul 01.Jul 01.Jul 02.Jul
00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00

Qutside air temperature
——— S. room air temperature
M. room air temperature

——— S. Inside Surface temp. glass
M. Inside Surface temp. glass

-

=,

S.—Simulation M. - Measurement TRNS%’MB

© Transsolar KlimaEngineering
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Surface Temperature Screen [°C] & F Detailed Window Model

86F 30 -

25 -

15 =

50F 10 -
5 L | I | | I | I I | I | | I | | I | | I | | I I |
30.Jun 30.Jun 30.Jun 30.Jun 01.Jul 01.Jul 01.Jul 01.Jul 02_Jul
00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00

QOutside air temperature
——— S. room air temperature
M. room air temperature

S. Surface temp. screen Seg2
M. Surface temp. screen Seg2

-

-

S. —Simulation M. - Measurement TﬁNSi’S1B
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Facade comparison

Usable floor area

Double Skin Facade Closed Cavity Facade Box Type Window ACT Facade



Facade comparison

ACT Facade
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‘Corridor Type’
Double-Skin Facade

Electrochromic Glazing External Shading Screen

Closed Cavity Facade Box Type Window

1.8 8. 0*¢

0.90

1.8 8. 0*¢

0.10

SHGC

Surface
Temperature
facing inside
under solar impact

¥k Kk

Textile Surface

Material Usage*

In comparison with

ACT Facade
[/ XXm?)

0.27

2.8 8 0%

1.8 8. 0> 1.8 8% 0%

0.90-1.80 0.90-1.80 1.50 0.90

1.8 8. ¢ 1. 8.8 ¢ 1.8 8. 0> 1.8 8% 0% Y %k ke

0.10 0.25-0.50 0.06 0.44 0.10 0.25-0.50 0.09-0.10 0.27-0.41 0.05

1.8 8. 8§

0.50 - 0.90 1.20

1.8 8. ¢

1 8 0% KNI K IR NI Yk kk

Glass Surface Glass Surface Glass Surface Glass Surface Glass Surface

144% 121% 128% 98% Similar

694 kg 580 kg 619 kg A72 kg Similar
- - - -
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EuroTower, Frankfurt
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https://www.nytimes.com/2019/04/25/nyregion/glass-skyscraper-ban-nyc.html
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Joint R&D project

Synergiefassaden
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ACT Facade

Variations
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ACT Facade priedemant
Further options
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TEXTILE ROPE VENETIAN CURTAIN
VARIATIONS GUIDANCE BLIND
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Back Up



Festo Facade

40°C

Parallel-opening Window

s N

Supply Air

- l“- . outlet
™~

Anti-glare Roller Blind
- Absorb solar radiation
- Creat air exhaust corridor

with activated Electrochromic Glass

Air Exhaust Facade

Fixed glazing

Airflow in the cavity

Exhausted Heated Air

absorbs long-wave heat radiation

to the Heating/Cooling System
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Circular Economy

>

Reduce

pCTURE

2

HOW BUILDINGS LEARN

What Happens After They’re Built

W

Rethink ‘\o“&

SFZFF
Refurbis
SAACE ALANV
> ; SERVICES
\{ﬁg’ y Stewart Brand
4 SKIN
@ STRUCTURE
Remanufacture PENGUIN BOOKS
SITE
ﬁ Shearing Layers of Change : Frank Duffy

Repurpose

TU Delft, Circular Economy for a Sustainable Built Environment



LCA
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Functionality

Summer Scenario Winter Scenario

* = === rated venetian blind

| = - allows air to enter the cavity
g harvests and distributes
=—_ daylight
™
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reflective side facing out-
ward lowering the Solar Heat
Gain Coefficient (SHGC)

perforated lamellas provide
view and prevent glare

low-cost refurbishment

easy to be constructed
only requires access from
inside

Insulation line - -

Er

-
|

|
1 = b |
- |
- (i N ) r R ;
N I cavity regulats air ﬂowl | cavity for thermal protection
=| I [|= created by venetian blind =| | ||= created by venetian blind
i =141 Y reduces heat income by | 1 5 prevents heat-ioss through
. vl extracting heat from cavity | radiation and convection
S I LI L I
M
G
% fis
G-
o
S Wmpm =om " r 1
i ~— differentially three parts ope- k‘,’

reflective side facing inward
- Prevents heat-ioss and
reflects artificial light

perforated lamellas
provide view

low-cost refurbishment

-
easy to be constructed
only requires access from
inside

4
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Further R&D
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Building Certification
LEED | DGNB etc.

LEED Potential

Sustainable Sites
= Heat Island Reduction

Energy and Atmosphere
= Enhanced Commissioning
= Optimize Energy Performance
= Demand Response

Materials and Resources
= Building Life-Cycle Impact Reduction

Indoor Environmental Quality
= Daylight
= Quality Views

Innovation
" |nnovation
= | EED Accredited Professional

LEED v4 for BD+C: Core and Shell
Project Checklist

Project Mame:
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Date:
T ? N
l:l:l:lcm.m Integrative Process 9
0| 0| 0 |Location and Transportation 20 erials an S0Urces 14
crediv LEED For Meighborhood Dewelopment Location 20 N Frereq Storage and Collection of Fecyclables FRequired
Crodit Sensitive Land Pratection 2 Y Proroq Construction and Demalition waste Management Planning Fiequired
crediv  High Priority Site 3 Credix BEuilding Life-Cycle Impact Feduction b E
rodit Surrounding Density and Diverse Lises & rodit Sgicl;l:l‘;?gtz:jsduct Disclosure and Optimization - Environmental Product 2
Crediv  Access bo Quality Transit B Credix Building Product Dizclosure and Optimization - Sourcing of Raw Materials 2
Grodit Eicycle Facilitie= 1 Gredit Building Froduct Disclosure and Optimization - Material Ingredients 2
crediv  Feduced Parking Footprint 1 Cre dit Conztruction and Demalition \nl'a-ste [W1anagement
Gredit  Green Wehicles 1
0 [ 0 | 0 [Indoor Environmental Quality 10
[TRIN1] | 0  Sus=staimable Sites 11 Y Froroq Minimum Indoor Air Guali Performance Fiequired
b Frereq  SOREtruction Activiey Pallution Prevention Fiequired ¥ Frereq Environmental Tobacco Smoke Contral Fiequired
Credit Site Azzessment 1 Credit Enhanced Indoor Air Guality Strategies 2
Crodit Site Development - Protect or Restore Habitat 2 Crodit Loww-Emitting Materials 3
Crediv  Open Space 1 Credix Construction Indoor Air Quality Management Plan 1
Grodit  Rainwater Management 3 Crodit Diaylight - 3
Crediv  Heat |sland Reduction 2 Credix Gluality Views 1
Crodit Light Pollution Reduction 1
crediv. Tenant Design and Construction Guidelines 1 Innovation [
— Crodit Innowation [
a0 | 0 |Water Efficiency 11 Crediv LEED Accredited Professional 1
y Proreq  Dubdoor Water Use Reduction Fequired
|y | Frerea  Indoor water Uze Reduction Required 0 | 0 | 0 |Regional Priority 4
v | Frerea  Building-Lewel Y ater Metering Fequired Crodit Fiegional Pricrity: Specific Cradit 1
Gredit  Dutdoor Water Use Reduction z Credi Regional Friority: Specific Credit 1
credit Indoor water Use Reduction E Credit Regional Pricrity: Specific Cradit 1
Grodic  Cowling Tower Water Use 2 Grodit Regicnal Pricrity: Specific Cradit 1
Credit Water Metering 1
— [BER TOTALS Possible Points: 110
0| 0|0 Energyand Atmosphere 33 Certified: 40to0 43 points, Silver: 50 ta 53 points, Gold: E0to 73 points, Platinum: 20 to 110
y Frereq  Fundamental Commissioning and Verification Fiequired
| Frereq  Mlinimum Energy Performance Required
T Froroq Building-Level Energy Metering Fequired
v | Frereq  Fundamental Refrigerant Management Required
Crodit Enhanced Commissioning [
Crediv  Optimize Energy Performance 12
Gredit  Adwanced Energy Metering 1
Crodit Demand Responze 2
credit  Fenewable Energy Production 3
Gredit Enhanced Refrigerant Management 1
credit Green Power and Carbon Offsets 2
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Hot-Spot Analysis USA — ACT Facade
Houston E— E—
Success Factors
Dallas
San Antonio
Austi ~  Market Growth
ustin ) )
Miami m t 1. Population Metropolitan Area 3.9
Ny % . : 0
Charlotte %kﬁ 2. 5Year Annual pro;e.cted .charTge in % 4.7
, : 3. 5 Year Annual net migrations in 000s
Raleigh/Durham . :
: 4. Growth total since 2010 Population
Phoenix
Las Vegas
Nashvﬁle Market Trends
NYC 1. Strict Energy Saving Policy (e.g. LL97 NYC) 10 Hot-Spots
Boston 2. Amount of Refurbishment vs New Construction Project 8.4 1. Austin/Houston
Washington DC 3. PWOC Real Estate Outlook Prospects to watch 5.3 2. NYC
Philadelphia 4. LEED Projects Realized all time / PHIUS 43 ~— 3 Washington DC
Chicago Climate 4. Phoenix/LA
Detroit 1. Yearly CDD 8.0 5. San Diego
Denver 2. Yearly HDD 5.7
Minneapolis 3. Month with Highest Max Average Ambient Temp. Summer 7.6 '
4. Month with lowest Max Average Ambient Temp. Winter 3.9 - Sales & Marketing
5. Daily Average Horizontal Window Incident solar radiation 7.1 1. AlA
6. Global Horizontal Irradiation (kw/h sgm / day) 6.9 2. Conferences
Monetary 3. LinkedIn
1. Price per Square Feet to Buy Apartment in City Centre USD 8.4 4. LEED/PHIUS
2. Electricity Rates by State (Dollar Cents/kwH) 5.7
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