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Technology readiness
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This presentation

» ZigZagSolar
» Solar resource assessment

» Lumiduct




ZigZagSolar
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TU/ Smggfnmechmm Solar Irradiance on Built Surfaces in Eindhoven, 2015
Y i Building (width x depth): 10m x 20m

Storey height: 3m, wwr = 0.3

Why PV facadeS? Facade kWh/m2/m2
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ZigZagSolar

Single panel system
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Results

Corrected Irradiance AVG_BACK Split Panel System
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Case study results

AMS - Reflector Angle vs Irradiance:

AMS - Reflector Angle vs Irradiance:
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Solar resource assessment
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Why kWh/W_ is not always enough?

» Advanced systems (ZigZagSolar, colored PV, bi-facial, ...

» Shaded environments

» Comparison with alternative technologies (wind, heat pumps, more insulation, ...)
» kWh performance guarantees

» Zero energy bill houses

» Battery storage
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Typical meteorological years

The typical or reference year has to be characterized by: [1]

T

true sequences

(i.e., the weather situations must follow each other in a similar
manner to the recorded data);

true frequencies

(i.e., the reference year should be a good approximation of the
mean values derived from a long period of measurements);

true correlations
(i.e., the weather data are cross-correlated variables).

[1] Lund, Hans. 1995. The Design Reference Year Users Manual. Copenhagen, Denmark:
DTU Thermal Insulation Laboratory.
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Procedure for obtaining GHI-based year

Hourly meteorological
data series

Daily meteorological
data series
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NEN 5060 update

Normontwerp referentieklimaat voor
energieprestatie gepubliceerd

25-05-2018 De gegevens van het referentieklimaat worden aangepast. Dit is
nodig door de opwarming van de aarde, maar ook om aan te sluiten bij de
nieuwe energieprestatie bepalingsmethode, NTA 8800. Het ontwerp van
de norm is nu beschikbaar op de website van NEN. Belanghebbenden
kunnen tot 15 augustus commentaar indienen.

NEN 5060 ‘Hygrothermische eigenschappen
van gebouwen — Referentieklimaatgegevens'
bevat een drietal referentiejaren: Eén jaar voor
energieberekeningen en een tweetal jaren
voor ontwerpdoeleinden. Het referentiejaar
voor energieberekeningen is representatief
voor Nederland en is bedoeld voor het
buitenklimaat bij energie(prestatie)
berekeningen. De referentiejaren geven
waarden voor buitentemperatuur, globale zonnestraling, windsnelheid, windrichting,
luchtvochtigheid en neerslag.

lets warmer

In het concept zijn nieuwere klimaatgegevens gebruikt, namelijk de klimatologische
gegevens over de periode 1996 tot en met 2015 van het KNMI-weerstation in De Bilt. Dit
laat een hele lichte stijging van de temperatuur zien, met iets grotere uitschieters naar
boven en naar beneden.
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CDF of GHI (De Bilt: combined)
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Lumiduct
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Concentrating PV

The Competition
Light-guide Solar Optic Fresnel Lens Parabolic Mirror Cassegrain Optic
YYY YYYY
| m

m PV cell
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Concentrating PV




video:www.wellsun.nl




Introduction

« Are glazed PV facades possible? —— /
/
Wellsun develops the Lumiduct system
* Building Integrated Concentrator Photovoltaic (BICPV) H"{'f \
system ”

* Double skin-facade with concentrator PV modules
« Track the position of the sun
« Solar shading device

B

* Heat generation -

"
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Introduction

Full-scale pilot-project at Mondial Movers (Alblasserdam)
» Allows measurements of visual/thermal performance

* Neighbours as reference case

LUMIDUCT

Direct racdlatlon ™= Dlffuse radlstion == Elactriclty

: : st e e
Department of the Built Environment TU/e .

37




38

Clouds'

L

Flat panel concentrator {

it I -_ —

Sunlight
- Direct component
- Diffuse component

v

/' Aerosols

Solar cell

/ Primary focusing optic
v
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™ Planar waveguide
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e Location: Amsterdam, the Netherlands

* Facade orientation: Vertical, southward facing (0°,180°)
* Transmission outer facade, T, = 0.90
* Coupon efficiency, n =0.30

. . Teck"gche U verglisit
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camera

Analysis of glare:
HDR camera
Evalglare tool
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Method

Horizontal illuminance:
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Method: Measurements thermal performance

Air and surface temperature: Heat tranfser: _ = /
- NTC thermistors - Hukseflux heat flux plate ‘ 4 J

Airflow behaviour in cavity:
- Air velocity measurements with Windsonic
- Smoke tubes

Lt

@® Temperature sensor

A Heat flux meter p—p—
- Air velocity meter i i |

. : Teck"sche U ‘versilait
Department of the Built Environment TU/e E;m:y"o-nemm
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Measurement results: visual comfort

Comparison horizontal illuminance on overcast sky (22 dec)
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Daylight level: Comparison all datapoints
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Model calibration
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—-Dynamic venetian blinds —®—Tnple glazing with low-e —#—Lumiduct
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