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Kindergarten design developed by Natural Works

Location

Building Type
Retrofit (Y/N)
Surroundings (Urban / Rural)
Ventilative Cooling Strategy
Year of Completion
Floor Area (m?)

Shape Coefficient (%)
Openable Area to Floor Area Ratio (%)
Window to Wall Ratio (%)
Sensible Internal Load (W/m?)
STA KPI
Climate Zone (KG)

No. of Days with T, max >25
Cooling Season Humidity

Heating Degree days (Kd)

Lisbon,
Portugal

Kindergarten
N
Urban
SS and DV
2013
680
32
8
18
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The IEA project

on ventilative cooling

Parameter Level of Influence

Initial Costs

Maintenance Costs

Energy costs

Solar Loads

Internal Loads

External Noise

Internal Noise Propagation

Air Pollution

Rain Ingress

Insect prevention

Burglary prevention

Privacy
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The IEA project

on ventilative cooling
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INTERNAL VIEW | INTERNAL

_J ™ _..J Nigh cooling of exposed
" concrete surfaces
{walls and floor)
The fresh air is pre-heated
by the hydraulic radiator The fresh air is introduced
| | + || onthefagade through the air flow grilles
S e A t . instalied on the fagade
JUBEL S UYSiis & £ SRt r] iy
= ’ [ The openable windaws
i could be used fo enable
larger flow rate
Winter Operation Summer Operation
Mode Mode
Grille Chimney Window
Season 0%= closed, 100% = 0°= closed, 90° = 0%= closed, 100% =
open open open
. Day 30% 30° 30%
Winter/Autumn Night 0% 0 0%
Sprin Day 50% 45° 50%
pring Night 50% 450 0%
Summer Day 100% 90° 100%
Night 100% 90° 100%
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The IEA p
on ventilative cooling
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acceptability limits
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Parameter Value
T, , Summer External Temp 30
T, , Summer Operative 26°C
Temp

Adaptive comfort model
Overheating criteria (80% acceptability
limit) for 99% hr,

Min TAQ air supply rate 7l/s/occupant
Cooling air supply rate -
Noise Level Rating -

Typical year
Parameter (TMY)
Total Hours > 25°C 12%
Occ Hours > 25°C 16%
Total Hours > 26°C 7%
Occ Hours >26°C 10%
e
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The IEA proj;
on ventilative cooling
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Thank you for your time!
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International Workshop
Ventilative cooling in buildings: now & in the future

Implementing technologies in a lecture room

Maria Kolokotroni, Thiago Santos
Institute of Energy Futures
Department of Mechanical, Aerospace and Civil Engineering

Brunel University London

30 October 2017

Where is Brunel University?
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Some background facts

A University since 1966

15,000 students

2,000 international students from over 100 countries

Strong research activities in engineering

Brunel University London

Who was Brunel ?

Isambard Kingdom Brunel

Famous Engineer

Born 1806, died 1859 EBC Annex 62 Expert meeting — Sep 2014
In front of Brunel’s statue at Brunel University

Clifton Suspension Bridge, spanning the River Avon at Bristol

930 ft bridge for
Great Western Railway

Brunel University London
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Annex 62 — Subtask C — Case-study

Educational
Building
Computer
Seminar
Room

Brunel University London 5!

30 October 2017

Ventilation system: CoolPhase by Monodraught

The Cool-Phase® system uses the concept of Latent Thermal Energy Storage consisting of
Phase Change Material (PCM) plates within the ventilation path to capture and store heat

Direct duct

Duct (to outside)

Filter and
recirculation
module

PCM cooled air Direct ventilation

PCM Thermal
Battery Modules

LTES

a—Ceiling

External air i \\

Recirculated air

Brunel University London
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Ventilation system
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Case-study: University Seminar Room
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Brunel University London  Annex 62 International Workshop, Brussels
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Temperature (°C)
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Operation during a summer day

TN,
\‘.\

Time (h)

——T1 - External Intake Duct ——T5 - Before PCM-TES ——T7 - After PCM-TES

Tair - Internal Space Temperature - - - System setpoint Operating Mode

Brunel University London Annex 62 International Workshop, Brussels
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30 October 2017

Operational mode

Monitoring inside the room 30 October 2017
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« Air temperature at 0.70m (°C) « Relative humidity at 0.70m (%)

Brunel University London  Annex 62 International Workshop, Brussels

10

64



IAQ using metabolic CO, indicator ****"
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Brunel University London  Annex 62 International Workshop, Brussels

Occupants, questionnaire 30 October 2017

Humidity preference (drier-more humid) ——
Noise preferance (quiet

Air preferance (I )

Temperature preferance (cooler -warmer)

l'benchmark

Overall comfort (uncomfortable-comfortable) :

Humidity (humid-dry)
Air quality (bad-good)

Background noise (noisy-quiet)
Air (low-high)
How do you feel (cold-hot) }
Temperature in this class now isfi tisfied)
1 2 3 4 5 6 7

Brunel University London  Annex 62 International Workshop, Brussels
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Improving heat transfer through the
encapsulation

3D Design 2D Design Final Design
e,
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Temperature =]
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Brunel University London ~ Annex 62 International Workshop, Brussels 13

30 October 2017
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Forthcoming: Annex 62 case-study brochures
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Thank you!
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