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https://blog.swegon.com/en/which-ventilation-principle-should-i-choose

Conditions the total volume (partially 

occupied)

Aims for thermal and IAQ homogeneity

Disregards individual comfort variabilities

Not resilient

Significant energy costs

+ 
_ 

It’s comfy & 

fresh

It’s warm & 

stuffy!

It’s chilly 

& dry

_ 

Are there systems that can cause a paradigm shift in the 

way we design our buildings for optimal comfort?

Current building practices
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“PECS are systems that can provide individually controlled thermal, air quality,

acoustic and luminous environment locally in the immediate surrounding of

occupants, and without directly affecting the entire space or other occupants’

environment” (IEA, EBC Annex 87)1

1IEA, EBC Annex 87, https://annex87.iea-ebc.org/

https://blog.swegon.com/en/which-ventilation-principle-should-i-choose https://blog.swegon.com/en/which-ventilation-principle-should-i-choose

One single conditioned zone Smaller thermal and IAQ zones

Personalized environmental control systems (PECS)
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Different types of PECS

Thermal + IAQ management

https://www.dyson.com/wearables/dy

son-zone-air-purifying-

headphones/announcement

Thermal management

http://www.livinglab-

smartofficespace.com/en/research/heat-and-

thermal-comfort/detail/personalized-

environment/

https://www.ahrend.com/en/collecti

on/desks/balance-comfort/

Ability to improve user experiences been proven both via simulations and experiments
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PECS performance: other considerations

Al Assaad, D., Ghali, K., Ghaddar, N., Katramiz, E., & Ghani, S. (2021). Evaluation of different 

personalized ventilation air terminal devices: Inhalation vs. clothing-mediated exposures. Building and 

Environment, 192, 107637.

Spread of 

contaminants in 

rest of space

Impact of PECS operation on 

background environmental quality is 

often not considered

Does combining PECSs for improving 

one perfomance aspect compromise 

another?
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Study objectives

• Assess impact of standalone and combined PECS on users’ 

comfort and IAQ in a multi-occupied space under different 

conditions 

• Assess implications on background environment 

• Give design recommendations
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Experimental measurements in living lab
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Experimental scenarios

ID MV PV CF Description

1 
ON 

(59 l/s)
OFF OFF Ta = 23 ± 0.7 ºC

2
ON 

(31 l/s)
ON

(7 l/s × 4)
OFF Ta = 26 ± 0.7 ºC

TPV = 23 ± 0.7 ºC

3
ON

(31 l/s)
ON

(7 l/s × 4)
ON Ta = 28 ± 0.7 ºC

TPV = 24 ± 0.7 ºC Disruptive 

event 

scenario
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Improved thermal comfort

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5

P
M

V

ID1

ID2

ID3

M1 M2 M3 M4

20

21

22

23

24

25

26

27

28

S
E

T
 i

n
 ℃

ID1

ID2

ID3

M1 M2 M3 M4

Cooling effect of PV = 0.9 - 1.3 ºC

Cooling effect of PV assisted with CF = 1.5 -

1.8 ºC

Complies with EN-16798 category 1
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CF

PV

Potential resilient solution during HWs
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Improved inhaled air quality
M1 M2 M3 M4

CF

PV

𝑃𝐸𝐸 =
𝐶𝐵𝑍,𝑁𝑂 𝑃𝐸𝐶𝑆 − 𝐶𝐵𝑍,𝑃𝐸𝐶𝑆
𝐶𝐵𝑍,𝑁𝑂 𝑃𝐸𝐶𝑆 − 𝐶𝑃𝐸𝐶𝑆

PV improves breathable 

air quality

CF can compromise PV 

performance: 

✓Opposing PV jet

✓Mixing effects
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Impact on background environment 
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Standalone and combined PECS impact was 

localized on temperature but not on IAQ
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Increase in velocity to 0.1-0.2 m/s
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Impact on background environment 

Intermanikin space (1.5 m)
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Standalone PECS reduced temperatures and worsened IAQ creating sharp gradients

Combined PECS increased thermal and IAQ homogeneity (draft discomfort)
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• Standalone and combined PECS improved user comfort 

and IAQ

• Potential resilient solution

• Combining convective-based PECS may not be beneficial 

for PECS user IAQ

• Background environment (> 50 cm) not severely impacted

• Inter-occupant areas need additional considerations 
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Summary

• Consider assitive devices to stabilize PECS operation

• Avoid symetrical layouts when implementing PECS in multi-

occupied open spaces
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Recommendations 
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Q&A

Douaa Al Assaad, FWO postdoctoral researcher, KU Leuven, Belgium

douaa.al-assaad@kuleuven.be 
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