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RECORD OF EXISTING TALL BUILDINGS

Sources: http://www.skyscrapercenter.com/compare-data/
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Sources: https://archinect.imgix.net/
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Size of global curtain wall industry as on 2009 in USD

Sources: CSI, S. (2012). A global king of curtain wall in steady growth : Hong Kong, (February).
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Peak demands per location of global curtain wall industry as on 2009 

Sources: CSI, S. (2012). A global king of curtain wall in steady growth : Hong Kong, (February).
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Stick Curtain Wall System

Sources: Knaack, U., Klein, T., LBilow, M., & Auer, T. (2007). Facades - Principles of Construction.
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Unitised Curtain Wall System Plug&Play ?
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CURTAIN WALL CONSTRUCTION
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Aluminium Insulated Glazing Mixed Plastics

Stainless Steel Composite PanelsMineral Wool
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CHALKING AND MOLDS DRIED AND DAMAGED BUTYL CONDENSATION

DRIED AND DAMAGED GASKETS DAMAGED VAPOR BARRIER SALT DEPOSIT

Sources: Various

CAUSE OF FAILURES
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CURTAIN WALL ESL VS BUILDING ESL
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Sources: Kakolyri, T. A. (2015). Sustainability and Service Life of Curtain Walls.
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Sources: Durmisevic, E. (2006). Transformable Building structures.
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How to sustainably refurbish facades of existing tall building Problem

- all materials reach ESL

- façade reaches buildings ESL

- reduce Material Wastage

design for disassembly

- reduces energy consumption

- contribute in production
plug & play
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by creating a plug & play façade system which has integrated 
functionality

design 
assignment

How to sustainably refurbish facades of existing tall building problem

- allows disassembly

- integrated technology
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by creating a plug & play façade system which has integrated 
functionality

design 
assignment

How to sustainably refurbish facades of existing tall building problem

as part of value engineering assessment

- reduction

- production

material wastage + energy consumption

energy production
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UNITED ARAB EMIRATES

DUBAI
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INTERVENTION LOCATION

Sources: https://unsplash.com/photos/Fr6zexbmjmc
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Sources: https://kitchendecor.club/files/dubai-20-years-ago-today.html
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INTERVENTION LOCATION - RECORD OF EXISTING TALL BUILDINGS

Sources: https://kitchendecor.club/files/dubai-20-years-ago-today.html

484 
buildings

40%
Mixed-use & 

hotels 
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CASE STUDY OPPORTUNITY

Sources: https://giphy.com/gifs/fire-dubai-lapse-Jst1zdjaoUEDK
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SELECTED CASE – ADDRESS HOTEL DUBAI

300 meters
height

63
floors

850
rooms

Hotel
typology

Sources: https://kitchendecor.club/files/dubai-20-years-ago-today.html
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10 years

28,000 m2

2800 m2

7500-9000

age of the building

façade surface area

floor surface area
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Sources: Durmisevic, E. (2006). Transformable Building structures.
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Sources: Durmisevic, E. (2006). Transformable Building structures.
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INTRODUCTION TO PLUG & PLAY

literature summary

mppf

sustainable façade -
refurbishment

framework
Sources: Dannapfel, V., Osterhage, T., & Klein, M. (2018). 
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LITERATURE – ENERGY PERFORMANCE
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summary
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250-500 kWh/m2

energy consumption of studied tall 
buildings in the region 

90 kWh/m2

energy consumption requirement
for nZEB in the region

172 kWh/m2

energy consumption for cooling of 
studied tall buildings in the region 

ENERGY PERFORMANCE 
INDEX

Sources: 
Al-sallal, K. A. (2016)
EmiratesGBC. (2017)
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LITERATURE SUMMARY
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HORIZONTAL LOUVERS

SHADING POTENTIAL

HORIZONTAL OVERHANG VERTICAL FINS VERTICAL LOUVERS

6% SAVINGS 11% SAVINGS 4% SAVINGS 7% SAVINGS4% SAVINGS 7% SAVINGS

Sources: 
Al-sallal, K. A. (2016) 
EmiratesGBC. (2017) 

Shanks, Kirk; Nezamifar, E. (2013) 
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1. Improve Façade 
Quality
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3,900 tons
mass of the façade 
at a given time
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19,500 tons
for old system of façade refurbishment

16,200 tons
for proposed system of façade refurbishment

3,300 tons
amount of material which can be saved
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Sources: M. Kim, 2013 following methods by Symonds along with ARGUS, COWI and PRC Bouwcentrum, 1999 
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maintenance period

30 years
regular curtain wall 
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construction workers

48 hr/wk
working hours

600 €/m
monthly wages
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average age of 
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1.7million
cost of one BMU

30 years
BMU heavy 
maintenance period

22.5 tons
capacity of selected 
truck

0.6 €
diesel price

3.0 km/l
mileage of truck

GENERAL LABOR MAINTENENCE TRANSPORTATION

PROPOSED ECONOMIC BOUNDARY CONDITIONS
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OPAQUE PANEL INTERNAL SLAB ROOF AND GROUND SLAB

EXISTING BUILDING – BOUNDARY CONDITIONS
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ENERGY ANALYSIS – U VALUE CALCULATION
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Existing Facade Proposed PnP Facade

ENERGY ANALYSIS – U VALUE CALCULATION
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Double to
Triple Glazing

WWR
more parapet carrier

Thermal
Breaking
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ENERGY ANALYSIS – U VALUE CALCULATION
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1.66 W/m2K

1.11 W/m2K
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Existing Façade Base Case Proposed Façade with Shading

58th Floor

53rd Floor
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SOUTH

Existing Façade Base Case Proposed Façade with Shading
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1/3
reduction

INTERNAL HEAT GAINS

INTERNAL HEAT GAINS
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ENERGY ANALYSIS – SHADING ANALYSIS
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240 kWh/m2

energy consumption of 
existing case study

190 kWh/m2

energy consumption of 
existing case study with proposed
modifications

210 kWh/m2

energy consumption for cooling
of existing case study

160 kWh/m2

energy consumption for cooling
of existing case study with proposed
modifications

Base Case Proposed Case
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28%
energy savings by reduction

455,000 €/ yr
amount utility expenses saved by 
reduction per year
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CONCEPT DESIGN – STAGE 3  – ADJUST LOUVERS AND TILT ANGLES
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DESIGN  REQUIREMENTS - INDOOR ILLUMINATION 
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DESIGN  REQUIREMENTS - INDOOR ILLUMINATION 
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SOUTH EAST WEST

2 nos
ideal number of panels for 
All orientations

500 – 1000 lux
average indoor illumination 
levels
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average indoor illumination 
levels
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DESIGN  REQUIREMENTS – SHADING TILT ANGLE
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tilt angle
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tilt angle

0°
tilt angle

TILT ANGLE OF PANEL

MAXIMUM RADIATION 
ANNUALLY

GIVEN SIZE

GIVEN ORIENTATION
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CONCEPT DESIGN – STAGE 4  – ACCESSIBILITY & DISASSEMBLY
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OPERBLE PANEL DISASSEMBLY

CONCEPT DESIGN – ACCESSIBILITY & MAINTENENCE
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FAÇADE OVERVIEW
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DISASSEMBLY

CONCEPT DESIGN – ACCESSIBILITY & MAINTENENCE
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FAÇADE OVERVIEW OPERBLE PANEL
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CONCEPT DESIGN – STAGE 5  – SOLAR PANEL INTERGRATION
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DESIGN  REQUIREMENTS – INTERGRATING PV PANELS
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DESIGN  REQUIREMENTS – INTERGRATING PV PANELS
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Design of the upper part of the BIPV ShadingEffect of a ventilation air gap behind the PV 
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BASIC FUNCTION

PV PANELS

ST PANELS TEC PANELS
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30 years
regular curtain wall 
ESL

replaced, repaired, 
maintained regularly

ESL

COST

BMU 4 nos
construction workers

2 nos
construction workers

1

2

3,300
tons
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Existing Façade Base Case Proposed Façade with Shading
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CONCLUSION

no energy 
productionENERGY3 3 million kWh/year

approximate amount of 
energy produced by PV

existing façade
is the base case
for reduction

455,000 €/yr
approximate amount of 
utility expenses saved by 
reduction

360,000 €/yr
approximate amount of 
utility expenses produced by PV
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Existing Façade Base Case Proposed Façade with Shading


