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Problem statement 

In practice, OFE’s in offices are often not appropriate to use for control over thermal 
environment and indoor air quality. 

While office workers still: 

Often suffer from building related 
symptoms  

 

Are regularly dissatisfied with the air 
quality and thermal environment 

 

Whereby one of the reasons is ‘lack of 
options for personal control’ 



  

Aim 

Literature survey 

BBA Database analysis 

Context mapping study 

Requirements 

OFE Design 

Factsheet 

Design Guide 

Discussion & Reflection 

Conclusion 

Planning 
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Develop a design guide for designers of Dutch office buildings and façades in 
such a way that it helps to design operable façade elements which are better 
usable and thereby improve personal control over thermal environment and 
indoor air quality. 

4 Problem –  Aim –  I.Research –  II.End products –  Discussion & Reflection - Conclusion –  End 

Aim 

Designing 



Research questions 1&2 

• Which aspects affect the usability of operable façade elements 
for personal control on thermal comfort and air quality?  

• Which requirements help to design better usable operable 
façade elements which enhance personal control over thermal 
environment and air quality? 
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Literature survey BBA Database analysis Context mapping 



Research questions 3&4 

• How can an operable façade element that properly integrates 
these requirements look like? 

• How can designers use this information for façade design with 
better usable operable façade elements? 
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OFE Design Design Guide 
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Literature survey - Method 

Adjustable 
Usability 

Keywords: 

Health 
Comfort 

Operable window 
(Natural) ventilation  

Satisfaction 
Productivity 

 

Books 

 

 

 

Search engines 

 

 

 

Journals 
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Literature survey - Themes 

 

Effects of OFE’s 

 

 

 

Aspects of OFE’s 

 

 

 

Usage of OFE’s 
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Literature survey - Results 

Aspects OFE’s have (potential) effect on: 

Building performance 
Burglary risk 
Experience of weather conditions 
IAQ (Indoor Air Quality) 
Ingress of noise from outside 
(Local) Air movement 
(Local) Indoor temperature 
Motivation to control 
Occupant’s wellbeing 
Personal control 
Relation with outside 
Responsiveness to users’ needs 
Robustness 
(Sensory) Pleasure 
(Thermal) Adaptation 
Tolerance/ Forgiveness 

Requirements for good usable OFE’s  
User-friendly 
Clear design intent 
Effective 
Fine-tuning capability/ Adjustable 
Match company’s security policy and OFE design  
Low noise ingress 
(Mental) connection with outdoor climate 
Proximal/ highly controllable by occupants 
Robust 
Additional requirement for perceiving control by OFE’s 
over thermal environment & indoor air quality 
Cultural/social attitudes match 

Which aspects affect the usability of operable façade elements 
for personal control on thermal comfort and air quality?  
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BBA Database analysis - Method 

Database:  
37 Dutch office buildings with IE complaints (N=2918) 

Conducted by BBA in the past 10 years 

IEQ questionnaires 

 

Analysis: 
OFE related aspects 

Relevant questions 

Photo’s 

Open answers  

 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi__JfVvovTAhUBOxoKHez5Ai8QjRwIBw&url=http://combiboilersleeds.com/keywords/analysis-1.html&bvm=bv.151426398,d.ZGg&psig=AFQjCNFwbeMpas2lCWqrGBWKILCrXokH0w&ust=1491418934398021
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjv6OSDxIvTAhXDXBoKHQtaBAQQjRwIBw&url=http://elfedhs.co.uk/we-value-your-opinion-so-please-return-your-questionnaire/&bvm=bv.151426398,d.d2s&psig=AFQjCNHIEidzGrNwnhknMKJc9eBrdzdJpA&ust=1491420361619128


11 Problem –  Aim –  I.Research –  II.End products –  Discussion & Reflection - Conclusion –  End 

BBA Database analysis - Results 

“Can you always open the window 
when you feel the need to do so?” 
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BBA Database analysis - Results 

Requirements for good 
usable OFE’s based on 
literature 

Comments or umbrella terms for 
comments in the BBA database 
analysis which indicate that the OFE 
not appropriately meets the 
requirement  

 
Robust Broken, lost or defect (control) 

element, not easy to open or reach, 
not clean. 

Example: 
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BBA Database analysis - Results 

Requirements for good usable OFE’s  
User-friendly 
Clear design intent 
Effective 
Fine-tuning capability/ Adjustable 
Match company’s management & security policy and 
OFE design  
Low noise ingress 
(Mental) connection with outdoor climate 
Proximal/ highly controllable by occupants 
Robust 
Additional requirement for perceiving control by OFE’s 
over thermal environment & indoor air quality 
Cultural/social attitudes match 
Supply is fresh air of sufficient quality 

 Changed requirement , added “management &”:  

 Added requirement    As response on “Car fumes outside”  

 Confirms 
 Confirms 
 Confirms 
 Confirms 

To avoid “opening not allowed”   Confirms 
 Confirms 
 Confirms 
 Confirms 

 Confirms 
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BBA Database analysis - Examples 



BBA Database analysis - Examples 
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Context mapping – Method 

What do people prefer  
and expect from OFE  
and why do they do so? 



17 Problem –  Aim –  I.Research –  II.End products –  Discussion & Reflection - Conclusion –  End 

Context mapping – Method, procedure 
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Context mapping – Method, questions sensitizing booklet 

Sensitizing Booklet 

- Factual 

- Feel 

- Effects  

- Ideal 

 

Kistemaker, 2010 



19 Problem –  Aim –  I.Research –  II.End products –  Discussion & Reflection - Conclusion –  End 

Context mapping – Method, location & participants 

MultiSense Lab Industrial Design 

Housemates & Neighbours between 18-24 years old 
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Context mapping – Method, generative tools 

Group session 

 

Generative tools: 

 - Collage 

 - Top 6 OFE’s 

 - Priority of aspects 
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Context mapping – Method, impression using generative tools 

Ranking 6 OFE variant sketches Prioritizing aspects (Card sort) 
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Context mapping – Results, sensitizing booklet 

Average self-assessed ranking of OFE effects 
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Context mapping – Results, sensitizing booklet 

Sketches of ideal OFE 
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Context mapping – Results, generative tool “collage” 
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Context mapping – Result, generative tool “Top 6 of variants” 
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Context mapping – Analysis 

Outputs: 

Sensitizing booklet 

 - Feel 

 - Effects 

 - Ideal 

 

Group session 

- Important aspects (collage)  

- Pros & cons (OFE variants)  

- Priority of OFE related aspects  

- Discussion 
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Context mapping – results 

Mainly expressed by: 

OFE’s mainly valuable when: warm, stuffy, highly 
occupied or in case of long stay 
  

Fresh Air  

Cold 
  

Ease of use, low effort & fine-tuning capability 

  

View (& light) 

 

Usable windowsills 

  

 

Feel 

 
  

Effects 

 
    

Ideal & Priority 

 
Top 6 

 

Discussion 



28 Problem –  Aim –  I.Research –  II.End products –  Discussion & Reflection - Conclusion –  End 

Context mapping – results 

Requirements 
for good 
usable OFE’s 
based on 
literature 

Related 
preferences of 
participants of the 
context mapping 
study 

Related positive 
effects/ pros 
mentioned or 
illustrated by 
participants of the 
context mapping 
study 

Related negative 
effects/cons 
mentioned or 
illustrated by 
participants of the 
context mapping 
study 

Robust Easy to control   Too many options. 
Difficult to clean 

Example: 
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Context mapping- Results 

Requirements for good usable OFE’s  
User-friendly 
Clear design intent 
Effective 
Fine-tuning capability/ Adjustable 
Align company’s management & security policy and OFE 
design  
Low noise ingress 
(Mental) connection with outdoor climate 
Proximal/ highly controllable by occupants 
Robust 
Supply is fresh air of sufficient quality 
Parallel use of windowsill and window 
Additional requirement for perceiving control by OFE’s 
over thermal environment & indoor air quality 
Cultural/social attitudes match 

 Changed based on database 

 Added based on database 

 Confirms 
 Confirms 
 Confirms 

 Changed into “Align” 

 Added based on database & context mapping 

 Left out based on database & context mapping 

 Confirms 
 Confirms 
 Confirms 

 Confirms 

 Confirms 

“Match” was often misinterpreted 

“Preference for windowsill use” Obstructing stuff in windowsills 
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II. End products - requirements 

• User-friendly 

• Clear design intent 

• Effective 

• Supply is fresh air of sufficient quality 

• Fine-tuning capability/adjustable 

• Low noise ingress 

• (Mental) connection with outside 

• Proximal/ highly controllable by occupants 

• Robust 

• Parallel use of windowsill and window 

• Align design and management & security policy 
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OFE Design - Focus situation 
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Floorplan, groups of 4 desks along a façade 

Façade with operable elements 

 

 

Office 

 

Hallway, with (at least) one partition wall 

 

 

Office 

 

Façade with operable elements 

 



OFE  Design – meeting requirements 
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Easy 

Robust & Fixed 

> 
4

0
 

Electric 

Direct 

Indirect 

Controllable air flow 

Reachable 

1
1

0
0

 

Outdoor 

z 

z 



OFE Design – meeting requirements 
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Windowsill  
can be used 
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Factsheet 



Design Guide 

35 Problem –  Aim –  I.Research –  II.End products –  Discussion & Reflection - Conclusion –  End 

Potential benefit of operable windows 
 
11 requirements for better usable OFE’s 
- Examples meeting the requirement 
- Design suggestions 
- Examples 
“Designing by sub-choices” 



Design Guide – chapter example 
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4 pages per requirement  

 

 

 

1 

3 4 

2 - Examples (practical & BT) 
- Design suggestions 



Design Guide – Designing by sub-choices 
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Discussion & Reflection 
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- Comparing and supplementing results 

 

- Suggestions for further research 
Relation OFE design with:  

Objections, Acoustical performance and Draught 

 

OFE’s in polluted environments 

Relation OFE’s & climate control 

 

 

 

“Research for better OFE Design” 

 

Personal control and indoor air quality improvement  Wider social context 
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Discussion & reflection - context mapping 

New insights & perspectives 

 

 

 Next time: 
Multiple group sessions 
 
More extensive testing up front 
 
Ask an assistant 



Conclusion 
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• Which aspects affect the usability of 
operable façade elements for personal 
control on thermal comfort and air quality?  

 

• How do these aspects affect the usability of 
operable façade elements? 

 

• How can an operable façade element that 
meets these criteria look like? 
 

• How can designers use this information for 
façade design with better usable operable 
façade elements? 

• User-friendly 
• Clear design intent 
• Effective 
• Supply is fresh air of sufficient 

quality 
• Fine-tuning capability/adjustable 
• Low noise ingress 
• (Mental) connection with outside 
• Proximal/ highly controllable by 

occupants 
• Robust 
• Parallel use of windowsill and 

window 
• Align design and management & 

security policy 



41 Problem –  Aim –  I.Research –  II.End products –  Discussion & Reflection - Conclusion –  End 

End 


