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Background

► BIPV (building integrated photovoltaics) technologies may play a 
key role in the transition towards low-carbon energy communities

► Simulation and optimization tools usually do not assess the techno-
economic performance of a PV system under different climate 
boundary conditions during its entire lifespan

► A large public residential estate located in a protected district of 
Milan which led to the choice of hidden colored BIPV modules [1]

Scope of the work

Methodology

► Energy simulations via an optimization tool [2] able to provide the best configuration of a BIPV system according to selected optimization 
target, and different weather scenarios (2020 and 2050) and load profiles, including lights and appliances (EL) and  heat pump (HP).

► Chosen optimization function able to minimize the levelized cost of electricity (LCOE) and constrain the self-sufficiency (SS) of the system to be 
greater than 55%

To investigate the possible impacts of climate change on some 
relevant key performance indicators (KPIs) for BIPV 
installations

To assess the techno-economic profitability of BIPV systems 
and foster a more accurate design of these systems in urban 
contexts
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ID SIMULATION Weather scenario Demand profile Optimization target
2020 EL 2020 Lights and appliances min LCOE, min SS=55%
2050 EL 2050 Lights and appliances min LCOE, min SS=55%
2020 EL+HP 2020 Lights and appliances + heat pump (SH, SC, DHW) min LCOE, min SS=55%
2050 EL+HP 2050 Lights and appliances + heat pump (SH, SC, DHW) min LCOE, min SS=55%
2050 EL (PVS conf 2020) 2050 Lights and appliances -
2050 EL+HP (PVS conf 2020) 2050 Lights and appliances + heat pump (SH, SC, DHW) -
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Buildings and context geometry Demand profiles

Techno-economic parameters

PARAMETER 2020 2050

Cost of the finished PV system €/kWp 3000 1647.1

Cost of the storage system €/kWh 563.4 126

Annual maintenance costs €/kWp year 62.7 34.42

Price of electricity for the consumer €/kWh 0.2226 0.2226

Weather datasets

Results

► The optimizations in 2050 scenario provide a noticeable impact on the LCOE, that decreases of about 50%

► Nevertheless, the LCOE of a system optimized for operation in 2020 and performed under 2050 weather conditions slightly decrease
considering EL demand profile (- 1%, but in this case the SS target is not met), while slightly increase in case of EL+HP demand profile (+ 2%)

- 49% - 51%

- 1%
+ 2%

The study provides an innovative approach to optimize BIPV systems in 
the early design phase by considering different climate conditions (2020 
and 2050). Future improvements of this work would investigate the effect 
of dynamic variation of the weather conditions during the system lifespan 
and the separate influence of each varying-parameter on the PV systems
performance, through sensitivity analysis.
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