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Our 3-step methodology:

» Building irradiance and power Key Takeaways | | | |
modelling, 1) Automatic power conversion design and simulation

2) Adaptable for arbitrary geometries and panel types

)
3) Standardized electrical design
)

* Systematic evaluation of power 4) The tool facilitates BIPV design and is compatible with
converter options commercial tools

=»estimating the actual PV yield 5) This work presents a novel method for interlinking geometry,
under irregular shading, shading and electrical design
= assisting the design workflow 6) Direct assessment of trade-offs under reasonable conditions

of BIPV solutions

= Corner-cell shading approach
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MNV—— 4 )
m = < ) L T Panel Metadata:
: 5 Q — i E I N =& Vor - Colouring
e | - #Cells
1 QJ ; S b @ ® Irradiance Time _ #Cell-blocks
p— ) g ¥ series per - Cell size (m?)
@ = ° —Ta - \ corner cell \_
— - T " $ .
& 1@ = $ 4 gy
m e Data-driven yield
% = A 4@ (-B & estimation per panel -
= D P — A A % \ f(lrr TPV m°del) Panel power output
. . < ) / time series (W /m?)
. - Corner Cell Sensor (Irr, T) Sensor bl estimation per panel
7 ~ Picture courtesy of Metabuild GmbH f(lrr T PV model) j

multlple possible topologles -

Losses and cost™* distribution per case

Sh - / / 300 - 3000.00

adow Shadow

/ ; - 2500.00
- 2000.00

Mlcromverter 1 AC

N
a1
o

N
o
o

Bus - 1500.00

Year-round Losses [kWh]
=
o
o
Power conversion cost [EUR]

MI 2 MI 3
AC Cables 100 - 1000.00
50 l - 500.00
Micro-inverter Topology 0 - 0.00
1M_micro 1M_string 3M_micro 3M_string 9M_micro OM_string

Building
Axis Title

mmm Cable Losses s Converter Losses s Mismatch Losses el C O St
*without PV panels

7 Shadow 7 . L
Power conversion versus real efficiency
/Shadow/ String O; . "
- | esSults

Inverter 1 o8

0.7 °

String Inverter Topology | /‘ 0. examples with

0.5
0.4
Ca bles 03
Bus Building gf
0

1,3,and 9 panels

using micro and
string Inverters.
Irradiance modelling = Combined
]

Irradiance [W/m2]

(2) Power Converter
Options

(0)]

Partial
shadow

Panel shadow

mismatch losses
> P loss,converter Converter and

P lossmismatch

cable losses

P loss,cables

l_ml—xl

srarisislss
\_Y_/

Data-driven PV cell model
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