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INTRODUCTION =0

BACKGROUND AND CONTEXT

e The residentiasectorrepresents morgéhan 25% of
the entireenergyconsumption irthe EU (Eurostat,
2013).

* InsouthernEuropeenergydemand for space cooling
has an extremely relevant role.

 Coldercountries, such as the UK, could experience a

- warming process over the next few decades (West and"
¥ Gawith 2005)and summeoverheating in homes is =,
-—f:- already a problemBeizaeeet al., 2013.

?’: THE RESEARCH HYPOTHESIS

Coolingtowers are an important

element of plusenergy houses =« ——
. S ]
In southernEurope. _,?’)f!
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Toidentify and test refinements
to the design of the existing
ventilation tower of a plus
energyhouse.
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The implementatiorof the /
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can halvahe annualenergy MC2014, London
demand for spaceooling.
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CONCLUSIONS

o Winning presentation at

Prof. Malcolm J Cook MRes dissertation supervisor

PREVIOUS WORK: 19852014

PLUSENERGY HOUSE
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MODELLING

| " = TECHNIQUES

A residentiabuilding O e
whose annuaénergy L wos  mamare  BOthdynamic thermal
balanceis positive 1| modellingand
(Disch 20009). —— computational fluid
[ ._.} . .
t EEE dynamicsare essential.
VENTILATION COOLIN! . y
CONTROL 8 e TH E G AP
TOWER VALVEOL_ ' T F
A system based on oo ' | VETY ISR R
ancient wind towers . It s about the role of these
: . Bl 1LY B
can provide a living spac L. systems within a plus
with fresh and cool air In i sseru o e covour energy house.
warm and dry countries. .
y (Bahadorj 1985)

 Energy demand for space cooling can be halved =
« Tower performance are more predictable relying on |

* Internal thermal comfort is still guaranteed

CONSUMPTION

consumption figures reach  highest peak/alue
their maximum at Cordoba,,
namely 7.7 and 14.4 |/h
respectively, as well as the
number of hours of
operation, 1499.
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AIR CHANGES PER HOUR

are extremely close.

VELOCITIES DISTRIBUTION

Velocity, m/s qifg;;;jffjﬂfﬂ’ Temperature, °C
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Valueshypothesisedn dynamicthermalmodelling, 6.3 |, and
estimated withcomputationalfluid dynamicsnodelling, 5.6 6.9 h?,

[KWh] Athens | Cordoba| Sevilla| Zaragozal Thessaloniki| Evora | Catanial Foggia
Without 4430 25 4903 2563 3347 24 siike Ml ERe R T 010,
With 2740 22k 5 3196 1239 2072 488 | [SNIS/E SHEe T
Difference| 1691 2004 1707 1324 il 20, i385 [l Sl S5
PDEC WATER CO AND MOISTURE CONTENT

« Best practice CQhreshold, 90¢pm (CIBSE,
Bothmean and peak water 2006), imeverexceededpeing 833 ppm the

According to the chosen control strategy, th
PDEC system does not operate when the

moisture content within the house exceeds
g/kg . Mean levels areomprised betweer8.41
g/kg, at Zaragoza, and 10.13 g/kgCattania.

TEMPERATURES DISTRIBUTION

§ A ventilation cooling -
e tOwer is a possible low sy B
energy solution In :
plus-energy houses.
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METHODS

THE LOCATIONS
The choice was based on:

It wonthe 39 prize at
' the 2010 Solar
. Decathlon Europe
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é Its ventilation tower,

which relies on wind asijs
driving force, did not
perform as expected.

 Wetbulb depression, wet bulb temperature
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« Comfort criteria: temperature between 20 and 27C

and absolute humidity between 4 g/kg and 15 g/kg

« Availability of weathedata

IMPLEMENTATION, TEST AND ANALYSRERKINEMENTS
Computationafluid dynamics .

— Dvnamiadhermal modelling
%  mean and peak Cevels

X 2 simulations perf

temperature

energy consumption

modelling

the boundary conditions

for the CFDnodel

PDEC water consumption

x PDE@ ¢ LJ2 & U

processing method
2001)

(Robinson et al.,

location
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fresh air distribution
Indoor air quality
ventilationrates
cooling potential

X one location
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X one instant

x four building
configurations
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