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Background

IEQ
Multi-domain built environment
Thermal
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Perception
P Visual
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Background

Multi-domain approach
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Background
Health-promoting Built Environment
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Background

The notion of pleasure

Monotonous conditions Dynamic conditions
(thermal/visual) boredom (Thermal/Visual) delight

Abb. commons.wikimedia.org (fight © Basile Morin)
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Background
WfH environment
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Research gap
The multi-domain approach in IEQ assessments
Perceptions in diverse WfH environment and unconrolled labs
The link between IEQ factors and stress
8 g\xﬂc{l;r\‘?gw\‘:wﬁﬁsv %\;\{\B%rwg;)f‘\‘v%gua\\ty in Sustainable Buildings” UNIKLINIK mAACHEN
RWTH UNIVERSITY




Objectives and approach

1. Identify, discuss and redefine IEQ research objectives in close dialogue with participants
2. Assess |IEQ situation in Home-Office work settings and identify improvement potential
3. Investigate the scalability of our living lab approach

m Living Lab / ,Reallabor” characteristics
= contextualisation of measurements and embeddedness
inter- and transdisciplinarity

m A proof-of-concept study
m Mixed-Methods approach: objective and subjective data collection
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Methods
Study design

m Adaptive approach

= Allows for modifications
3 stages (each 5 participants)
Nov, Feb & Apr

1. Analyses

5. Continuous
Improvement
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Methods
Study design-procedure

.Dayfl.

- | Set up sensors

Prep

+ Phone call screening

+ Signing the consent form
- Filling out general survey

« | Start recording
+ | Writing diary
« | Taking photos

« | Taking photos
« | BP measurement

Day 2-4
Continue recording
Writing diaries

Day 5

+| Recording ends
«| Collecting sensors

-| Interview

End
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Methods
Subjective data
Mi. Protokoll
0-15 | 16-30 | 31-45 | 46-59 Bitte vergessen Sie nicht, Fotos mit lhrem Handy zu machen. die Ihnen helfen, sich an das Wohlbefinden / Unbehagen zu erinnern
0
1 Nr. Wann? Bitte kreuzen Sic an:
T ) Wic hat sich das auf Ihr Tun oder Ihr Verhalten

2 Tag (2.B. Montag) | Wohlbefinden | Unbchagen | Beschreiben Sie, was Sie gerade dazu gebracht | L o i Und wie sind Sie mit der Situation
3 FAN hat, Freude oder Unbehagen zu empfinden. N )
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Self-report activity diaries
Bouchard’s Physical

al survey

Activity Record (BAR)

+ Interview
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Methods
IEQ sensor system development
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Methods
Physiological data collection

Polar H10

/174
4:05 140
12809

ECGpro Holter-RR
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m Comparison of the sensor data to the Technischen Regeln fiir Arbeitsstatten (ASR)

- O o O \iley/
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AC (% AR

i

23+3 49+10 11894540 314+720 38+16
°C % ppm lux dB(A)
4% 100% 46% 15% 72%
ASR A3.5 ASR A3.6 ASR A3.6 ASRA3.4 ASRA3.7
20-26 °C < 80% <1000 ppm > 500 lux < 40 dB(A)

www.freepik.com
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m Pleasure/discomfort
time reported in the
diary is plotted against
objective data to
investigate possible
causes.

RMSSD HR BP

RH  Temperature  SPL

co2

Light

datetime
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Results

Diary entries
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119

In total

76

Relevant
25 545 pp 1 8
Job-related, \ - Study equipment-
Personal or related
Social

15 61 10
Long-term Pleasure Discomfort  Multi-domain

11 pp 4x4 pp
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0,
2%
ASRA35 ASRA36 ASRA36 ASRA34 ASRA3.7
20-26C <60% <1000 ppm > 500 1ux <40 dB(A)
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Link between IEQ and HRV (RMSSD)

Linear mixed-effects moddeling

*  Fixed effects
Physical activity

PA1-laying
PA3-standing

Temperature

- |EQ factors a 033"
— |IEQ two-way interactions coz 03
— Quadratic terms of urnivance oG
= Temperature - -0.09
- Relative humidity S 009
« llluminance RHe2 A4
+ Random effects uminance®2 0.3
— participants Temperature x RH 0.23™
Temperature x CO2 0 1%
0,14 **
Temperature = llluminance *
0.01
Temperature x SPL -
-0.23 ***
RH*CO2 [ ]
-0.14 ***
RH = llluminance L ]
-0.08 *
RH = SPL -
-0.12 ™
CO2 = llluminance [ ]
RTR
CO2 % SPL L 2
0.04 **
llluminance = SPL -
-0.5 [ 0.5 1
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Results
Link between Temperature and HRV (RMSSD)
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Contact
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peiman.pilehchiha@rwth-aachen.de
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Any Questions

www.slidegeeks.com
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