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CURRENT SITUATION

European Union Energy neutral by 2050 High CO2 concentration of building sector Façade energy renovation 
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New renovation methods

BIM

Standardized and flexible 
retrofitting components

Circular solutions BIM as a design tool 

CURRENT SITUATION
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How can a BIM components library facilitate the design of a circular standardized
facade renovation system that meets the energy-saving measures, and it is
adjustable?

RESEARCH QUESTION
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Base structure
Different Filling panels 

FAÇADE DESIGN STRATEGY

Prefabricated rainscreen 
façade system 
with 
Preassembled units with 
different components 
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Panel Dimensions 

Parameters What influences the parameters 

Panel finishing Material

Panel type and number 
(wall, window, add-on) 

Panel layers type 
(thickness & material)

Frame profile type 

Support bracket type 

Connections system 

Fl
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d

Existing building typology, 
Energy demand, climate,

Orientation, Window to wall ratio

Different Aesthetic design options

Energy demand, Orientation,
Window to wall ratio goal 

Orientation, Region climate, 
Energy demand

The developed façade system 

The developed façade system, 
Existing building structure 

The developed façade system 



Façade unit
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Unit Width
900-6000 mm

Frame Thickness
200 mm

Frame Width
50-100 mm

FAÇADE SYSTEM

Unit Height
2800-4000 mm

Sun shading 
system

Support Bracket 
system
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Wall panel
(Opaque)

Window panel
(Transparent)

Aluminium 
Mesh Frame
Mullion- Transoms 

Fillings 
(Panels)

PV panel

Solar thermal 
collector

PVT collector

Necessary Add-ons 
Active measures

FAÇADE SYSTEM
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DIFFERENT PANEL CONFIGURATIONS

Wall panels

Window panels

Active measure 
panels

Vertical opaque zone

Horizontal opaque zone

Height 900-4000 mm
Width 450-2880 mm

2800-4000 mm
Height 900-4000 mm
Width 600-1200 mm

Height 500-2000 mm
Width 500-1200 mm
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DIFFERENT PANEL CONFIGURATIONS

Type 2. 

Window to wall ratio of the 
existing façade

Type b. Only wall panelsType a. Only active measure panels 

Type 3.

Maximize the window to wall 
ratio

Type c. Combination of wall and active 
measure panels

Type 4.

Bigger panels with more 
sparse mesh frame 

Type 1. 

Opaque unit
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EVALUATION INDICATORS 

Materials &
Material composition

Connections Dimensions Count Durability Assembly description

MaintenanceEnd-of-life solutions Embodied Energy Manufacturer Transportation Market standards

Constraints Energy parameters Cost

Description Level of focus Data source (data-base) Value type How can be used
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BIM SCHEDULE
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BIM SCHEDULE

Total count of panels 

Group families 

Count dimensions 

Sort/Group
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WEST FACADE

CASE STUDY BUILDING _Building Characteristics

Location: Amsterdam

Construction year: 1985

Typology: Residential with
Commercial Ground floor

EAST FACADE
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DESIGN PROCESS _Façade Grid _Units

Façade units 



28
DESIGN PROCESS _Façade Grid _Panels

Façade units 

Panels
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UNIT DESIGN _Curtain wall system
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UNIT DESIGN _Curtain wall system
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UNIT DESIGN _Curtain wall system
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UNIT DESIGN _Curtain wall system
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DESIGN PROCESS _Multiply façade units
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DESIGN PROCESS _Complete renovation system

WEST FACADE

EAST FACADE

NORTH FACADE

SOUTH FACADE

Type4.c. Type1.b. 

Type4.c.Type1.a.
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DESIGN PROCESS _Decision making

PROJECT FILE 1 PROJECT FILE 2

• CREATE SCHEDULES WITH THE INDICATORS

• COMPARE DIFFERENT DESIGN SOLUTIONS BASED ON THE INDICATORS VALUES
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CONCLUSIONS

Answer to research question

“How can a BIM components library facilitate the design of a circular standardized facade renovation system 
that meets the energy-saving measures, and is adjustable?”

• Provides easy and quick accessibility to the components of the façade system.

• Groups and organizes the components’ families.

• Provides information regarding the energy performance and the circularity of the components.

• Facilitates standardization by counting the different components and their different configurations.
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CONCLUSIONS

Recommendations

• Complete the library.

• Test and apply the library to different projects.

• Create more detailed BIM components.

• Do further research regarding the energy performance and the efficiency of the system.

• Create a more efficient BIM framework for the goals of this project:

o Improve the possibilities of evaluation indicators in schedules (easier grouping, tags).

o Categorize and structure the BIM families, based on the indicators.

o Allow higher flexibility in the modification possibilities of the components (layers, dimensions).

• Have energy performance analytics connected with the library.

• Create a recommendation system by setting renovation goals.

• Make the library a separate plug-in.



Thank you!

39


