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Aim of our project

® Design tools exist for mixing & displacement ventilation
DCV principle

® No design tools and formulas exist for DCV
Methodology

® Thesis lays groundwork for DCV configuration tool

Literature review

Numerical analysis

Mixing Displacement ,
Design charts

‘—\ Conclusion

Further work
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DCV principle

Aim of our project

[\ /—\ e e
/\ DCV principle
® Plenum o c " Plenum - [
2 P‘ : T — = —— Methodology
.y . assive panels Active panels
® Ceiling as a diffuser Room
Literature review
® Active and passive panels 0cz
Numerical analysis
©® Pressure difference '\ /‘
Design charts
® Heat sources ensures mixing Conclusion
Further work
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Methodology

Aim of our project

. ) DCV principle
© Literature review
-.-v-> o Methodology
® Dimensionless numbers -
Literature review

© CFD simulations , , , ,
Literature Dimensionless CFD Design
) Design charts study numbers simulations charts

Numerical analysis
Design charts
Conclusion
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Literature review

Temperature

Aim of our project
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©® Temperature gradients are o Methodology
compared between different
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studies

. Numerical analysis
® Values normalised

Design charts
O Greatest difference 1.5°C
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Conclusion
® Not a limiting parameter 030
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Literature review

Velocity and draught

® Velocity and draught were
also compared

® Changes in design charts
were shown to cause draught
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Literature review
Velocity and draught

Aim of our project
0.5
045 DCV principle
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© Velocity and draught were [ Methodology
also compared s
' a Literature review
. . 0.25
® Changes in design charts
02 Numerical analysis
were shown to cause draught 015
0.1 Design charts
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Conclusion

[ mis |
Further work

( AALBORG
UNIVERSITY



Literature review

Design parameters

Air paths through the suspended ceiling

[
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In DCV, the air can have different paths through the suspended ceiling.
It can either be through slots and/or perforations in the ceiling slab.

Geometry

Other studies showed that geometry
affects DCV performance, with higher
ceilings and longer rooms reducing
cooling capacity and increasing
draught risk.

Exhaust
Exhaust placement affects DCV
performance, with high exhausts improving
cooling and low exhausts benefiting heating.
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Reference room

Panels
Active panel number and placement
strongly affect DCV cooling efficiency,
with fewer, compactly arranged
panels performing best when not
placed directly above heat sources.

Plenum

Low plenum heights can increase Inlet
draught risk and lead to uneven air Single jet inlet Vane inlet

distribution in DCV systems. | | ‘ |
VAN

Inlet configuration significantly affects
air distribution in the plenum, with vane
inlets improving uniformity and

¢

reducing temperature variation.
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Passive panels

Room

Active panels +

|
v Heat source placement

ocz

/ Heat sources play a crucial role in the mixing of air within a room
with DCV. Evenly distributed heat sources reduce the risk of

draught, where uneven distribution can cause unstable airflows.

Draught rate

//
G--.______.
\ DCV generally ensures low draught rates,

even at high temperature differences and
low inlet temperatures.
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Numerical analysis

Aim of our project
. . DCV principle
® Heat load intensity

Methodology

Literature review

© Heat load distribution ‘ | /

©® Geometry analysis

Numerical analysis
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25.00

Design charts

15.00

. N Mean 200 W

Q

:: Mean 430 W . .

~ oo . Mean 1,020 W Aim of our project
Mean 1,430 W

[Nielsen et al, 2009] 1,060 W

. . DCV principle
© Based on CFD simulations .
Methodology

0.00

® Indicate cooling performance :

q[m3/s] Literature review

Average design chart for heat load intensity. Include data from Nielsen and Jakubowska [2009].

Numerical analysis

25.00 25.00
Design charts
20.00 20.00
Conclusion
15.00 15.00
Mean high 430 W DE Reference model 430 W Further Work

Mean long 860 W

10.00 10.00
Reference model 430 W

Mean one-side 430 W

5.00 5.00
0.00 0.00
1] 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 0.2
q [m3/s] q[m?3/s]
Design chart showing different room geometries. Centred vs. one-sided heat load distribution.
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Conclusion

Prototype configuration tool

XN
© Based on data from experiments ‘JI.
® Limiteddata = TUU¢C

01
General

® Too complex to make a generalised inputs

e Geometry
t00| * Heat load
¢ Room
temperature
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) 02
Basic Panel
inputs inputs
s Airflow * Placement
e Amount
* DR risk

ReSUltS * Vertical temperature gradient

e Supply air temperature
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Further work

Aim of our project

. . DCV principle
© More simulations for database

Methodology
© Validate results experimentally

Literature review
® Final development of tool . .
Numerical analysis

Design charts

Conclusion
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Questions?
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