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Indoor temperature during cooling 
season was <23˚C: 

36% “Too cold” – 58% “Dissatisfied”
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Social-idealist Technical-idealist

• Observations
• Interview
• Focus group
• Logbook/ photovoice

• Questionnaire
• Voting
• Sensor
• Interaction

Systematic data collection

The terms social- and technical-idealist is based on M. Earl, Jour. of Management IS, 18, 1 (2001)
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Environment

Sensing Experience
(Qualitative)

Experience
(Quantitative)

Impression

Human 
as a 

sensor
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CMMS (Helpdesk) Questionnaire Occupant Voting System 
(OVS)
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Tablet or panel of feedback 
buttons

Wearable

Smartphone
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Interface & User 
friendliness

Sheikh Khan et al, HB2021
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”Novelty” effect

Sheikh Khan et al, Frontiers in Built Environ., March, 2021
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Non-intrusive

Mini-Orb, Rittenbruch et al

Right now, here at your office, how do you feel?

Too Cold

Too Warm

Fine

Draught

Stuffy

TiAQ, Sheikh Khan
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Tegning af 
dashboard

Feedback on 
Feedback

Expected that TiAQ
would be used to control
the indoor climate

Expected feedback to 
be used by the 
building operator

Expected reminders 
for providing
feedback Dashboard for users showing indoor climate and feedback, Sheikh Khan
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• Occupant feedback
• TVOC, CO2, RH, Ti
• Airflow, Tinlet.
• Energy consumption
• Tout, sunshine-hours

14



Ramboll 15

SW

S
E

N
W

4th, 5th & 6th floor 
360-80 m2, 35-37 persons.

8th floor
190 m2, 9 persons.

IEQ sensor

TiAQ (feedback) panel
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Lowest complaints at
Ti = 23.5˚C 

Highest comfort at 600 
l/s per office
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Suggested control:
Current airflow reduced by 25%

&
Temperature set point changed 

from 24˚C to 23.5˚C  

Lowest complaints at
Ti = 23.5˚C 

Highest comfort at 600 
l/s per office

~40% energy 
reduction & ~10% 
increased comfort
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Recap 1.Occupant feedback is important information 
to include in optimizing HVAC operation

2.Solicited and unsolicited here-and-now 
feedback can be collected with OVS

3.OVS design and implementation is important 
for getting quality feedback data

4.Feedback data used by building operator, can 
identify control settings for improving energy 
consumption and occupant comfort
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Donya Sheikh Khan
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