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Ventilation system

E Hybrid system (controlled natural/mechanical system)

I Controlled natural ventilation (CNV): motorised sensor-driven openings
related to IAQ and thermal comfort

Cafet d -use spaces:
Winter - mechanical

Atrium: Summer — mechanical

Winter - mechanical

Summer — mech. (during occupation) + CNV
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2-D CFD simulation in a classroom with ceiling appliances:

H a : o 2-D CFD simulation in a classroom with ceiling appliances:
air temperature zones after 1 hour with a gradient of 10 °C air velocity zones after 1 hour with a gradient of 10 °C
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2-D CFD simulation in a classroom with ceiling appliances:
total surface heat flux after 1 h as a function of distance from inlet opening Ventilative cool

8000401 2D CFD simulation of flows between classrooms at the different storeys and the

- atrium: temperature zones for a gradient of 10 °C between inside (atrium) and outside
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2-D CFD simulations: enthalpic flows for the three storeys
in the time interval 0+400 s
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3D CFD simulation of flow between a classroom
and the atrium: temperature zones for a gradient of
10 °C between inside (atrium) and outside

after 35 minutes
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3-D CFD simulations: airflow rate and enthalpic flow in
the time interval 500+6500 s (linear trend)
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2-D CFD simulations: enthalpic flows for the three storeys
in the time interval 500+10500 s (linear trend)
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3-D CFD simulations: airflow rates, enthalpic flow and global thermal exchange
coefficient in the time interval 0+800 s
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Thermal dynamic simulations using TRNSYS: annual indoor air temperature
profile in the south- facing classrooms with ventilative cooling
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Thermal dynamic simulations using TRNSYS: annual indoor air temperature

profile in the 3° storey south- facing classroom

ambient (blue); indoor without VC

(pink); indoor with VC (green)
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Annual energy

Technology intensity
[kWhim2gfa] Uyae (Walls) = 0,45 Wim?K
heating cooling Use (glazing) = 2,65 Wim?K
Reference configuration (2) 795 24 Mech. Vent. for 12 hiday
R ST () 1410 383 d::> As configuration (@) with
Mech. Vent. for 24 hiday
Highinsulation (opaque components) 27 1
= Usae (Walls) = 0,30 WimPK
Highinsulation (glazed components) 662 26 oo (Walls)
Usae (glazing) = 1,57 WimeK.
Time optimisation of mechanical ventilation (OMV) 649 154
Shading devices (fixed) 80 158 1 o 15
Shading devices (fixed and movable) 868 140
Total of envelope technologies (ET) 670 201
ET+OMV + heat recovery a3 134
ET+OMV+ Solarwall® 425 134 o auin s g a Sus gty
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