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1. Introduction
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Light-Transmissive PV

Translucent or semi-transparent
properties and qualities:

- ability to change the degree of light-
transmittance,

- for illumination or shading,

- for allowing or preventing views,

- 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,

all in one building and architectural
element.
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2. Translucency and transparency

R.Baum, Architectural integration of light-transmissive photovoltaic systems, UIA2011 Tokyo



PV technologies
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Attribute 1: Comparison of technologies

A no PV
100% transparency

B crystalline silicon
~50% transparency

C thin-film
~50% transparency
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3. Analysis of crystalline silicon PV
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Attribute 2: Shapes of crystalline silicon cells

round pseudo-square square
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Attribute 2: Shapes of crystalline silicon cells

round pseudo-square square

monocrystalline silicon cells polycrystalline silicon cells
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Attribute 3: Sizes of crystalline silicon cells
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Attribute 4: Square crystalline silicon cells

14

A 546 square cells
100x100 mm?
hor 40 mm / ver 35 mm spacing

B 352 square cells
125x125 mm?
hor 45 mm / ver 55 mm spacing
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Attribute 4: Square and round crystalline silicon cells

A 546 square cells
100x100 mm?
hor 40 mm / ver 35 mm spacing

D 690 round cells
@100 mm
hor 25 mm / ver 25 mm spacing 15

E 688 round cells
@100 mm
oblique 30 mm spacing
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Fig.15 © DBU
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Attribute 5: Variation of wider cell spacing
in one direction
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Tokyo, Japan, 2003

architect: Ben Nakamura and
Yamamoto Hori Architects
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Attribute 6: Variation of equal cell spacing
in two directions
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OLV Hospital
Aalst, Belgium, 2009
architect: VK STUDIO
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Attribute 7: Centre / frame variation
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Fig.21 © Tegnestuen Entasis

Recreation centre Vestervang GreenPix — Zero Energy Media Wall
Copenhagen, Denmark, 2002 Beijing, China, 2008
architect: Tegnestuen Entasis architect: Simone Giostra & Partners
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Attribute 8: Chequerboard
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Fig.23 © Nathan Kirkman & Robert Murphy

McDonald's Cycle Center Kankakee Community College
Chicago IL, USA, 2004 Kankakee IL, USA, 2007
architect: Muller & Muller architect: Legat Architects
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Attribute 9: String variation non-rectangular panels
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A radiating strings

B offset strings

C differing string lengths
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Attribute 10: Non-uniform gaps
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Fig.28 © Walter Francl Fig.29 © ARCHIGUIDE

True North / Lux Nova Hotel Industrial (H6tel Industriel)
Vancouver, BC, Canada, 2008 Paris, France, 2008

artist: Sarah Hall architects: Emmanuel Saadi, Jean-Louis
architects: Clive Grout, Walter Francl Rey, Francois da Silva
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Rotation of whole pattern

Attribute 11
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, 30
Fig.30 © Benjamin Edwards / Flickr

Marrakech Ménara Airport
Marrakech, Morocco, 2008
architects: E2A Architecture
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Attribute 12: Varied cell distance within strings
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Fig.31 © Joe Morrissey / Atlantis Energy Systems 32

Kindergarden

Dresden, Germany, 2003
architects: Reiter & Rentzsch
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4. Analysis of thin-film PV
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Attribute 13: Differently sized thin-film sheets
B

|

A one sheet per laminate

B four sheets per laminate

C nine sheets per laminate
34
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5. Analysis of PV independent variations

36

R.Baum, Architectural integration of light-transmissive photovoltaic systems, UIA2011 Tokyo



4

I/ -
@iturhaus }vmwr JQ <

VILIG1 Q SiIeny. »f/(f";, ! rJ/OJJ
ru:frn SGH R EIVISATCT L_gg?eli]: I OVAlEl]

ARSI

q © Torste -- .36 © Dres

c

Sun Monument "Greeting to the Sun

e GETNeToatia, AJQW- A
ACHITECLNIKOIaMBaSIC

B

R.Baum, Architectural integration of light-transmissive photovoltaic systems, UIA2011 Tokyo



6. Discussion and outlook
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Design parameters
for crystalline silicon and thin-film PV laminates

1 PV technology C-Si, mc-si

2 Cell shape Attr.2

3 Cell size Attr.3, 4

4 Cell colour limited range

5a Cell spacing Attr.5, 6, 8

between strings
5b | Cell spacing within a Attr. 6, 8, 12
string

6 String length Attr.9:C, 10-12

7 String position Attr.4,7, 9

8 String orientation Attr.9:A, 11

9 non-PV elements dummy cells, screen
prints, coloured
interlayers, art

10 laminate glass or film, bent

glass

1 PV technology a-si, CIS/CIGS, DSC
2 Sheet shape usually rectangular
3 Sheet size manufacturer
dependent
4 Sheet colour limited range
5 'see-through' pattern manufacturer
dependent
6 'see-through’ manufacturer
transparency dependent
7 Sheet position variable
8 Sheet orientation variable
9 non-PV elements dummy cells, screen
prints, coloured
interlayers, art
10 laminate glass or film, bent

glass
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“This is not a dream, because
technology plus poetry equals architecture [...].

All architects [...] have to do is make it happen.”

(Wigginton, 1996, p.238)
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Thank you for your attention

Robert BAUM
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