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3. Translucency and transparency
4. Analysis of built examples
5. Matrix for analysis
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Light-Transmissive PV

Translucent or semi-transparent

properties and qualities: s
- . . KA AR
- ability to change the degree of light- R SR I
transmittance el R L W i iy
: e : N A i d
- for illumination or shading, \MNW b it 4
- for allowing or preventing views, NSRS RO A e

- for letting in desired heat gains,

- for blocking undesired heat loads,

- fulfilling the basic function of PV as
power generator,

- plus aesthetic qualities of rich shadow
plays, colour and texture,
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all in one building and architectural
element.

Fig.2 © Scheuten Solar
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Main objectives

LTPV), EU PVSEC 2011

This study is meant to fill the gap, the lack of research into LTPV
as an architectural element.

This study is intended to

1) provide a comprehensive analysis of architectural-
integration of light-transmissive PV systems,

2) establish key design parameters based on built
examples,

3) illustrate development potential for PV manufacturing
and architectural-integration.
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Main objectives

LTPV), EU PVSEC 2011

Objective 1)

Provide a comprehensive analysis of architectural-integration of
light-transmissive PV systems.

¢ To fulfil the first objective of the study, a corpus of ~500 realised
LTPV projects from the last three decades has been
compiled.

®* This means about four times more built examples than the case
studies published in the books about BIPV.
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Main objectives

LTPV), EU PVSEC 2011

Objective 2)

Establish key design parameters based on built examples.

¢ To fulfil the second objective, 111 projects were selected for the
detailed analysis.

ght-Transmissive Photovoltaic

® (Criteria for this selection are:
® early examples,
® variety in geographic location,
variety in building typology,
variety in building integration as building element,
variety in PV technology,
variety in LTPV design parameters,

but also well published examples, to understand their stance in terms of
architectural integration.
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Main objectives

Obijective 3)

lllustrate development potential for PV manufacturing and
architectural-integration.

¢ Based on the analysis and fullfilment of objective two, the third
objective can be realised.
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PV technologies

15t generation 2nd generation
crystalline silicon cells thin-film salar cells
| |
| | [ I I
| monacrystaline | | polycrystalline | | amorphoussilicon | | CIS/CIGS | [ dye-sensitised |
12=17% 11=15% S~ B~11% <- market efficiency -= ~H%
{25%) (20%) (12.5%) (2084) <-(lab efficiency) -» (11%)

Fig.6.© TE Fig 7O
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ight-Transmissive Photovoltaic (LTPV), EU PVSEC 2011
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4. Analysis of built examples

14

4.1. Location, year of completion, rated power output
4.2. 'Light-through'vs. 'see-through'’
4.3. Building typology
4.4. Building integration

— more information can be found in the paper
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... = Six-Level-Matrix
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Six-Level-Matrix

( six-level-matrix ) C characteristic features D)
— — material/technology, size/form, contacts,
— colour, transparency, flexibility
-
S | cell-group form = string form, spacing, position,
£ [ z orientation, dummy cells
L solarpanel E material/cross-section, size/form, curvature,
g colour/prints, transparency, fixing
panel-group form E arrangement, gradation,
R i dummy panels, non-PV elements
- - :
< T _— o stfuctural integration, .
= ( direction/tilt angle, fixed or sun-tracking
A L urban/landscape form integration into the .urban or
E landscape/rural environment

Fig.18 © Robert Baum




Crystalline silicon cells

LTPV), EU PVSEC 2011
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Hotel Industrial (Hotel Industriel)

Paris, France, 2008
architects: Emmanuell Saadii= JUERESS), Francois ¢
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Non-PV references

The Pyramids of Giza, Eiffel Tower, Paris, France, Montreal Biosphére,
Egypt, ~2560 BC~ architect: S. Sauvestre, G. Quebec, Canada,
Eiffel et Cie., 1889 architect: Richard

Buckminster Fuller, 1967

v

E‘? 5 T i = x
Fig.36 © Philipp Hienstorfer

Fig.34 © Ricardo Liberato  Fig.35 © Brian Tibbets




Non-PV references

The Pyramids of Giza, Eiffel Tower, Paris, France, Montreal Biosphére,
Egypt, ~2560 BC~ architect: S. Sauvestre, G. Quebec, Canada,
Eiffel et Cie., 1889 architect: Richard

Buckminster Fuller, 1967
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Fig.35 © Brian Tibbets Fig.36 © Philipp Hienstorfer
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Queen Elizabeth Il Great Federation Square, BMW Welt *, Guangzhou Opera House,
Court, London, UK, Melbourne, Australia, Munich, Germany, Guangzhou, China,
architect: Foster and architect: Lab architect: architect: Zaha Hadid

Partners, 2000 Architecture Studio, 2002 Coop Himmelb(l)au, 2007 architects, 2010

N DEDED o

e

Fig.37 © Foster and Partners ~ Fig.38 © NLA Fig.39 © Hélene Binet

R.Baum, Architectural Integration of Li

* Note: This project has building added opaque PV standard modules installed on the roof, but no light-transmissive PV, therefore it appears here as a non-PV reference.
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