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As researchers, we are often in a position to see how people 
are interacting with the technology in their building. We are 
looking to collect these stories, unpublished or published, to 
build a better understanding of these interactions. It could be 
that you implemented a control/automation system in a 
building or observed something about an existing building 
system. Maybe you noticed strange interactions, received 
complaints or noticed successes. This page was created to 
gather these stories.

Ultimately, we want to learn from people’s interaction with 
their systems in order to achieve better performance and user 
satisfaction in future implementations of occupant centric 
control strategies and new interfaces.

This project is currently being performed by members of IEA EBC 
Annex 79. This Annex is focusing on Occupant- Centric Building 
Design and Operation with the overall goal to integrate and 
implement occupancy and occupant behavior into the design 
process and building operation to improve both energy 
performance and occupant comfort. For more information, and for 
how to get involved, visit (https://annex79.iea- ebc.org/).

Crosstask C.7 was created to connect the theoretical aspects from 
Subtask 1 (Multi- aspect environmental exposure, building interfaces, 
and human behaviour) with the experimental aspects of Subtask 4 
(Development and demonstration of occupant- centric building 
controls). This story gathering exercise aims to explore the impacts 
of interfaces and human behavior using real- world case studies.

If you would like more information, please contact:
Lucile Sarran (lucjsar@byg.dtu.dk) or Connor Brackley 
(connor.brackley@mail.concordia.ca)

As we discover themes or interesting trends in these stories, 
we may reach out to you for further participation in focus 
groups, interviews, or follow- up surveys. Participation in these 
future tasks will be entirely voluntary.

Objective of this Board

Description of the Annex 79 and Subtask C.7

"we want to learn from people’s interaction 
with their systems in order to achieve better 
performance and user satisfaction in future 
implementations of occupant centric control 
strategies and new interfaces."

Future contributions

Please provide any other open ended comments you have here!
What was unique or unexpected about your discovery? Do you want to add 

additional context, content or reflections?
Feel free to build up on other respondents' notes. You can also drag pictures 
from a folder into the board. Please mention your story ID in your sticky note.

Besides the general perspective 
for reasons of deviations (energy 
performance gap etc.) affected 

by the occupants, looking back to 
the original intention during 
design is always helpful (bad 
models, wrong boundaries of 

usage etc.) #6

The availability of equipment 
does not guarantee its use nor 
the expected energy savings. 

Automation is a possible 
alternative, but the impact on 
the perception of control must 

be considered.
#13

In our project, we determined that the complexity of 
the control system was not reflected in the interface. 
The thermostat in each room offered only setpoint 
control, and feedback on temperature. However, 

uncommunicated was fact that the office was zoned 
with neighboring offices, and the building was 

equipped with setback schedules.
#2

35 private dwellings in 
Denmark, both new and 

retrofitted (social housing 
and owner- occupied)

Provide airing mostly 
automatically, trouble- 

free, in an energy- 
efficient way

A large share of the occupants 
complained during interviews about 

excessive noise and draft from 
ventilation. Some of them admitted 
obstructing the ventilation inlets, or 

unplugging the unit

When people moved in, the ventilation systems were 
not always installed well or commissioned properly. 

Moreover, some of the ventilation systems were fully 
automated, therefore people did not have the control 

options to adjust setpoints and airflows and had to 
find other ways to regain control. Many of them did 
not have the necessary information to diagnose the 

issues, and not all of them asked for help, or obtained 
any.

#1
Balanced mechanical 
ventilation with heat 

recovery

- Residential systems should be checked systematically 
before move- in. People should be granted more 
accessible information about how the systems work, 
what they can expect, who to call.
- There can be more indoor climate issues when 
people don't have manual control than when they do, 
because they will take control anyway if they are not 
comfortable - so why not trust them to have a degree 
of control (for example with adjustable airspeed)?

#2
25 private offices in 

an academic building 
in Ontario, Canada

Provide individual setpoint 
control to each office. Users 
could adjust their setpoint, 
and view the current indoor 

air temperature.

Through surveys we found participant had a low 
impression of their offices ability to regulate to their 
setpoint or respond to their setpoint changes.

Despite having an individal thermostat in each office, 6 
out of the 10 survey particpants indicated that they 
had given up on adjusting their thermostat because it 
did not seem to affect their temperate.

In these offices the level of control was contextual based on the 
setpoints of neighboring rooms and outdoor air conditions. 

Offices were zoned together and share VAV ventilation, and as 
such the individual control was not possible, particularly when 
two offices sharing a VAV requested different setpoints. When 

two offices sharing the same VAV system requested different set- 
points, offices were controlled within ±1°C of their setpoint only 

46% of the time.
Additionally this building had slow and highly variant response 
times to setpoint changes. On average 83 min/°C for setpoint 

increases and 52 min/°C during the heating season.

Digital thermostats 
which are provided 

in each office.

There is limited research in the area which connects 
how well control systems act to the way in which 

people perceive them. there is very limited guidance in 
standards which indicate to HVAC designers, 

programmers, or researches how much control should 
be provided or how that should be communicated to 

occupants. more research and standardization is 
required in this area is it does seem to effect 

perceived control.

7, near- zero 
residential units in 
the Virginia, USA

Provide user feedback 
re: real- time energy 
use and and a daily 

energy budget

Energy Use was 
not reduced in 
units with EFDs

We did not properly train residents 
on the initial interface design, nor 
did we follow up with intermittent 

training. We also failed to 
understand the users' baseline 

energy literacy

#3 Energy Feedback 
Display (EFD)

The EFD was designed without 
design input from the users.  We 

failed to consider the socio technical 
factors that impact energy literacy 

and interface design

100 dwellings 
in Poland

supplay fresh air 
according to metabolic 

or cooling needs to 
dwelling

people seems to 
ventilate much more 

than they theoretically 
need

theoretical calulation are based mostly 
on mothly time step, while in dwellings 
with high population and low heating 

loads, cooling and heating loadas change 
not just over year but over day and  

cooling function of natural vetilation is 
used very often

#8
natural ventilation 
(through windows):

air change rate (ACR)

heat recovery from ventilation system 
for low energy dwellings, aspecialyy with 
high population should be considered; 

typical heat exchanger which return heat 
into dwelling imidiately does not ensure 

from heat disipation by often window 
"free cooling".

100 dwellings 
in Poland

TRV should help keep 
constant preefered 

temerature in dwellings 
without aditional 

manipulation

many homes use TRV 
as on/off valve and 

radiator power is not 
matched with load

TRV is not what people 
expect, they need to get heat 
in more impulse way, not as 

constant temperature
#7

thermostatic radiator 
valves (TRV) + constant 

supply temperature 
residential thermal station

new interface and control 
system or even 

radiator/heating system in 
dwellings, especially those 

with low heating loads

Various multi- unit 
residential buildings 

in Canada

To see if any noise coming from the 
HVAC or other noise from inside or 

outside the building causes occupants to 
interact with their HVAC and windows 

that could potentially affect the building 
energy consumption, indoor air quality 

and noise conditions.

Occupants indicated that they 
would often close their windows to 

block outdoor noise. They would 
turn off their HVAC or cover 

ventilation inlets/outlets because it’s 
too noisy.

Participants indicated that some HVAC 
systems are old and not maintained properly. 
Participants also indicated that even though 
they enjoy getting fresh air, they keep their 

windows closed and rarely use their balconies 
because of loud environmental noise, 

especially traffic noise.

#9  HVAC and 
windows use

1) Occupants might not use their HVAC systems properly if they 
are noisy. This can affect the indoor air quality and thus 

occupants’ health. It is thus important to study the level of HVAC 
noise that can be tolerated/ cause less annoyance and 

disturbance and implement a noise level limit for the systems.
2) Effects of environmental noise on building occupants should 
be better studied to understand how noise may affect building 

energy consumption and indoor air quality in addition to 
occupant comfort. Strategies to decrease environmental noise 

should be investigated and implemented.

office building 
in Greece

side hung windows 
provided opportunity for 
large opening angle (high 

air exchange rates)

results from a survey 
indicate small opening 

angles around 5%

a cupboard in front of the 
window was restricting the 

opening angle, (this was 
only revealed in a site visit)

#12
mixed mode operation 

with openable 
windows for natural 

ventilation

the fact that a system has certain 
capabilities does not mean it 

necessarily gets used that way. 
Furnishing can influence the 

availability and accessibility of  
building controls

54 suites in high- 
rise condominium 

buildings

reduce/change in suite 
energy use; maintain 

occupant comfort

Suite- HVAC 
control/thermostats were not 

overly effective in reducing 
total building energy use or 
improving in- suite comfort

#11
HVAC systems, 

connected/smart
thermostats

We surveyed the entire social housing complex (2000 houses) 
and interviewed 35 residents. The diagnosis on installation or 

commissioning mistakes comes from interviews with the 
occupants themselves (probably interviews with installers and 

the housing association would permit to get another view on the 
problem). It is also occupants who said in interviews and in the 

survey that they lacked information and control, and had 
difficulties accessing help. Sometimes during the interviews they 

showed a lack of technical understanding or made a wrong 
diagnosis, which made us think that they would need 

understandable and accessible information.

Building operational data from the 25 offices was 
collected through the BAS over a three month period 
during the heating season. Following the analysis of 
the building data, a survey was administered to the 

building occupants to assess peoples satisfaction with 
their comfort and usability in the offices. 10 out of the 

25 office users responded to this survey.

Evidence from 
semi- structured 

interviews

analisys of daily heat consumption 
and meteorological data (air 

temperature, solar radiation - solar 
heat gains, wind speed); analysis of 
real heat gains utilization factor (EN 

832)

analisys of radiators power 
based on daily heat 

consumtion and supply 
water volume data

Data collected through 
surveys on acoustic 

comfort in multi- unit 
residential buildings

conversations

Thermostat data which 
showed frequent over- 
conditioning, occupant- 

thermostat interaction data, 
surveyed comfort data

It was an 
existing system.

It was an 
existing system.

New

It was an 
existing system.

It was an 
existing system.

It was an 
existing system.

existing 
system

Existing 
system

2 open- plan 
offices in Brazil

Increase local adjustment 
and the number of 

occupants in thermal 
comfort during summer

The fan's noise restricted the increment of air 
speed. The air moviment satisfaction was 

increased with the fans but thermal comfort 
was not significantly changed. Draft and cold 

discomfort was not verified with desk fans 
usage. The most frequent use was when 

arriving at the office.

Users indicated noise was the main usage barrier and  
the first speed was the most used.

Thermal comfort votes were similar in the period with 
and without desk fans. However, air movement 

preference votes for "stay as it is" were significantly 
higher in the survied period with fans. 

The use on arrival was indicated as advantageous and 
the adaptation effect explained.

#13
Mixed mode operation with 
operable windows and split 

systems
Individual desk fans were 

provided

Design is important to increase the willingness to use 
new equipment and avoid barriers. The increase in air 
speed may not increase the thermal comfort of some 
users during  summer. It is necessary to expand the 

sample (beyond 400 votes) to achieve a more accurate 
result. The use direction and explanation of the fan 

effect had a positive effect.

A questionnaire was applied at the end of the 
experiment for occupants to indicate barriers 
of use. Fan activation speed was registered.

Thermal comfort survey was conducted during 
the 2 monitoring periods, with and without 
desk fans usage. The statistical difference 

between them was analysed.

Individual desk 
fans were 

implemented

Multifunctional building 
(Auditorium+ university 

classrooms+offices), Classrooms 
and offices analysed for the 

study. Located in Italy

To experiment operational 
strategies to assess zero- 
costly energy savings and 

comfort enhancement 
potential.

The building (and particularly the classroom 
part) undergone a major energy- retrofit and 
restoration intervention in 2015 with the aim 
of ameliorating occupants' comfort and also 

enhance the building's energy efficiency. 
Afterwards, energy consumption increased 

notably.

#14
Classrooms: thermostat, artificial lighting and 

self adjustments (survey- based); Offices: 
thermo- valves (heating regulation), windows, 
blinds, artificial lighting and self- adjustments 
(survey- based). Building operators: HVAC set- 

points and schedules. Individual fans were 
provided

From a building design point of view, the lesson is that it is 
necessary to consider the specificities of the occupants and the 

activities that will be carried out in the designed spaces. The 
problems related to the thermostats' usability could be 

addressed mainly in the design stage by creating more clear 
interfaces/screens, and in operation phase by providing the 
necessary education to occupants in order to take a proper 

advantage of their control opportunities.

The problems related to the building 
design were mainly declared by the 

building operators when asking about 
IEQ analyses insights or about some 

tricky answers received from occupants' 
surveys (which are mainly the source of 

the other stories).

It was an existing 
system, we just educated 

users to manage the 
available interfaces

facade 
ventilation units

people used the website we provided to 
inform them on the current control 

strategy and change it if they are really 
unhappy with it and just kept changing 

the strategy until the original, non 
occupancy based, strategy was set again

there were high outdoor 
temperatures during our testing 
phase and people blamed rising 

indoor temperatures on our 
new control strategies

conversations with some 
people initiated by us, and 

questions from others about 
how to change it back

Office 
building/research 

institute in Germany

existing facade 
ventilation units with 
newly implemented 

control systems

#15
either chose a time where the outdoor 

conditions are not surprisingly hot and maybe 
only implement feedback buttons and not let 
people influence the experiment directly (if 

you think the consequences of your 
experiment are not immediately negative for 

the occupant)

testing different 
occupancy based 
control strategies

Mechanical 
ventilation 

system

It is based on others (occupants 
and building operating 

managers) recollection of the 
experience and my own 

interpretation of the event.

I guess that non- expert users 
of buildings that have a poor 

experience of the indoor 
environment can easily be 

persuaded by "researchers".

Office 
building Existing#16

That researchers need to be aware how 
they communicate their discoveries to 

occupants, especially towards occupants 
that already have a "grudge" against the 
existing HVAC system, as the occupants 
can perhaps misinterpret the findings.

Monitoring of 
indoor 

environment

Office building, 
located in 
Singapore

This is based on 
my own 

experience

I guess occupants are "possessive" about their office 
space and intervening that space can create some 

conflict, especially if there is no mutual understanding 
of one another. In this case, the occupants did not see 

a problem in moving and "obstructing" the sensor, 
and for my case I "took up" a wall that they used for 

hanging paintings and making their office space 
personal.

I guess to explain and 
communicate the importance 
of what we do as researchers 

and perhaps include them 
more to avoid these conflicts.

#17
Monitoring indoor 

environment in 
office space

Wireless sensors 
placed as part of 

the study
Implemented

HVAC system, thermal- 
preference- based demand- 

driven control was 
implemented in the offices to 
learn occupant interactions

The conducted thermal- preference demand- 
driven control learned occupant demand on 
comfort requirements in local offices under 

real- world conditions, and control HVAC 
systems adapt to individual occupants' 

thermal preferences. And, the control also 
achieve energy savings.

Occupants can adjust room temperature 
based on their comfort requirements via 

digital interfaces we provided, and the 
proposed controls learned their interaction. 
Experiment reported the new strategy can 

reduce occupant intervention to change 
setpoints to fit their comfort,.

Occupants provide their feedback on the 
indoor climate and their requirements 
via interfaces in their rooms. And then 

their feedback was real- time monitored 
and implemented in the control systems 

for their rooms.

#18
Existing systems, we 

developed an 
implemented new 

control systems

Office 
building

#19

Providing interfaces to occupants 
can improve their individual comfort 
within buildings, and implementing 
advanced control can make systems 
adapt to occupants' requirements.

Learn occupant interaction 
and their thermal 

preferences to improve 
thermal comfort in local 

rooms

50 open- plan office 
spaces in 

Vancouver, Canada

Provide adequate space 
ventilation, save energy, and 
give occupants controllability 

over their environment via 
opening/closing windows.

1- Space heating was not adequate in wintertime, occupants 
ended up closing their operable windows and the CO2 was in the 

range of 1000s ppm.
2- While occupants have control over thermal environment via 

operable windows, many occupants complained about not being 
able to coordinate with others in an open- plan office setup and 

end up not being comfortable re thermal comfort and IAQ.
3- In high indoor CO2 ranges, occupants also reported a decrease 

in thermal satisfaction (poor IAQ affected perceived thermal 
satisfaction)

- Occupants needed more controllability over 
their thermal environment, especially in open- 
plan office setups (one operable window per a 

cluster of occupants was not enough)
- The mixed mode’s heating system of the high 

performance building is not adequate

#10
Mixed- mode ventilation (natural 

ventilation from operable 
windows/mechanical ventilation) 

in a net- positive high 
performance building

1) Inadequate heating in a mixed mode setups leads 
to inadequate ventilation/ indoor CO2 buildup and 

might lead to a decrease in thermal comfort.
2) Occupants need more control over their thermal 

environment especially in an open- plan office setups
3) Operable windows alone might not be enough if 

many occupants are sharing the same space

a) We collected IEQ survey responses from occupants: 
occupant’s complained about 1- inadequate ventilation 

in winter- time for mixed mode , 2- insufficient 
controllability over thermal environment in open- plan 

office setups.
b) We have also conducted physical IEQ measurement 

in these offices and found out correlations between 
poorly ventilated offices and reported occupants 

thermal dissatisfaction

It was an 
existing system

#20

#21

5 closed & 
individual offices 
in the Texas, USA

Learn unique occupant 
behavior. Calculate adaptive 

set- points which balance 
between comfort and energy 

saving

LightLearn system mathematically learned individual 
occupants by observing converged learning 

parameters. When we conduct survey interview 
afterward, the majority of participants complained 
about "automatic light off" action. Interestingly, this 

automatic light off action actually made people in their 
comfort state based on their previous data collection 

results (i.e., people were satisfied with such light 
condition before).

There were two reasons for this observation (complain 
about automatic lights off). 1) Psychologically, 

participants felt that someone took their opportunity 
to turn- on lights. Even though this auto- off action 

didn't make the room too dark. 2) Physiologically, the 
pupil size is not adaptive fast enough to dark 

condition. This made people assume it was really dark 
condition for this. The second reasoning is not 

scientifically evaluated in this study.

#4
Reinforcement 

learning based smart 
light switch system 

(LightLearn)

We have to design human- building interaction 
device to let people know why smart building 
agents conducting such automatic action. This 

can be done by small led screen to notify 
people when automatic action happened or 

some avatar agent (smart building systems) to 
interact with human.

55 multi- family 
homes in Bavaria, 

Germany

nZEB and high comfort 
for the occupants 

(personal zone- control)

performance of the units 
between deviating a lot 
-> further goal: reasons 
and occupant behavior

residents are not familiar with the 
growing number of technical 
systems in flats (mechanical 

ventilation with heat recovery, slow 
floor heating reaction and the 

thermostats (not on off!)

#6
local heating grid and electricity 
(chp, pv), flat- wise ventilation, 
sensors for iaq (temperature, 
CO2, humidity), meters (dhw, 

heating, electricity)

occupant training and simple 
systems are needed to meet the 
goals, interfaces with additional 
information on current energy 

consumption and possible savings 
might be helpful (-> money!)

50 closed & 
individual offices 
in the Texas, USA

letting people adjust 
their thermostat to 

maintain a comfortable 
indoor environment

In fact, facility managers assigned min 
(70F) and max (74F) limit for occupants' 
thermostats adjustment. Regardless of 

this fact, our analysis of 2- years of 
thermostat usage data tells that the 

occupants almost never changed their 
thermostats.

When I had an interview with the occupants, 
some people were not available their 

thermostat. Literally they didn't know that they 
have thermostats while they stayed for several 
years. Other occupants also reported that they 

just call building managers to complain it is 
too cold or just bring their jacket.

#5
Active chilled beam 

system with individual 
thermostats

To solve this issue, we proposed 
and planed HVACLearn (RL- OCC) to 
learn individual occupant behavior 
and calculate adaptive set- points. 

However due to Covid19, the 
experiment is postponed.

LightLearn hardware was not only 
controlling the light switches but it 

also monitors occupancy, 
illuminance level, and time. The 
interpretation is based on our 

experimental data

monitoring and analysis of all 
technical systems (thermal and 

electrical meters, IAQ: temperature, 
humidity CO2); epg comparison with 

standard calculation and 
assumptions from design phase

it is based on BAS data 
base (e.g., temperature 

sensors, thermostat 
usage, etc...)

whole process was 
scientifically supported by 
university and installed in 

new buildings with innovative 
system

We developed and 
implemented a totally new 

system on the existing 
classical lighting switches

It was an 
existing system.
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#17: 
Occupants put 

a picture on 
top of the 

sensorIf you would like to add your story, fill out this consent form to get 
started. Once completing the form you will be given a link to edit 
this board.
(A google docs link to be added upon ethics approval)

Add your story
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