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e High transparency bulldings
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Windows to GRE3N
the Future VILLAGE

Converge
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Energy
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Converge Project

Automateo
roof lights
PV panels opening
Heat
exchanger Automated
\e/xtertr]a\
enetian
PCM plinds
pattery
Mechanical
Heat ventilation
PUMp through floor

cavity






o Celling multi sensor (temperature, RH, PIR, light levels)
o ~40 temperature sensors (floor/glass/beams/celling)

o Supply/return air (temperature, CO2, RH)

e Occupancy (entrance through door and movement)

o Weather station on roof (wind, outdoor temperature,
outdoor RH, global horizontal irradiance)

e High accuracy Iilluminance sensors (4 outdoors, 1 indoors)



Converge Project

Can a fully transparent building reach nearly net zero energy consumption,
while guaranteeing indoor comfort”

Conductor?

Heating systems Cooling systems Ventilation systems  Solar shadings




Sensor Data Sensor Data
Simulation Models Simulation Models

Weather Forecast

Rule-based Model-based Model-predictive
controls controls controls
Settings optimisation at Systems optimisation at Systems optimisation for

commissioning stage current conditions near-future conditions



80

B Equipment
B Lighting

B Heating

Net energy consumption [kWh/m2]

Current Optimized + PV

Van Den Engel, P., Bokel, R., Brembilla, E., De Araujo, L., & Luscuere, P. (2022). CONVERGE : Low Energy with Active Passiveness in a Transparent Highly Occupied Building. CLIMA 2022.
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Occupancy and activity

- Small meetings
Large events
=xhibitions
- TV recordings

Weather conditions

- Warm/cold
- Sunny/overcast
- Stable/variable sky

Energy mode

=Xploit solar heat
to reach the
desired energy
pbalance

Visual comfort mode

Provide
comfortable visual
conditions for
occupants



Challenge #1

e Representing complex environments



lluminance sensors

Sensor #1: ‘UP’

Sensor #2: ‘WEST’

Sensor #3: ‘SOUTH’

Sensor #4: ‘EAST’

Sensor 5 “N’ ................................................................................. i




Measured vs
simulated
Huminance
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Challenge #2

e \Modelling occupants’ indoor comfort In an atypical space
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Challenge #2

e Responding to conflicting demands and systems limitations



e Strict choice between comfort or energy mode

e Reduced view to the outside
e Specular reflections on the inner glass surface
e (lare in windy conditions

e Higher electric lighting consumption




White OF 1% Pearl OF 3% Pearl OF 1%

Black OF 3% Black OF 1%



Windows to The Future Project

o Quantify the possible energy savings under Dutch climate conditions
® |nvestigate user perception and experience upon long-term contact with the product

o EXxplore the viabllity of the overall business case for the end users






Converge Windows to the Future
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Thank you!

Dr Eleonora Brembilla
e.brembilla@tudelft.nl

Assistant Professor in Building Physics
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