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With an increasing demand for climate resiliency, water sensitivity and energy efficiency in dense urban environments, the call for layered and multifunctional urban development is rising. Vegetated roofs with Photo-Voltaic (PV) installations are an example of multifunctional and more effective use of available space. 

Well irrigated green roofs are proven to be effective in providing evaporative cooling, thereby reducing the urban heat island effect, as well as energy consumption for heating and cooling, stormwater runoff, noise pollution and air pollution, while enhancing biodiversity. Over the last years, it has been shown that the combination of green roofs and PV can generate a 0.5 to 6% increase in PV panel output, based on the cooling effect of the vegetation on the PV system. However, during periods of drought, extra (drinking-)water must be supplied to the roof. 

In our research, we propose a more circular and water sensitive integrated solution for all these aspects within the Urban Photosynthesis project. A blue-green-solar roof with grey (shower-) water suppletion with a constructed wet roof for grey water purification. After purification, the water is stored on the roof and used for irrigation, combined with the natural rainfall. In this way, there is a local and constant source of water for the roof, even during droughts, for the plants to achieve maximum potential evaporation on the roof.

We will investigate the performance of full scale commercial PV systems on a blue-green roof versus a black roof on two adjacent rental apartment blocks in Amsterdam (built in 2020/2021) and monitor the PV energy output, PV panel temperature, relative humidity and air temperature under the panels for at least one year (2022), in combination with rainfall, water levels, and water quantities supplied to the vegetated roof. During the conference, we will present the research design and the most recent results for summer conditions.

Thus, our research is investigating a possible win-win-win situation for future buildings, contributing to energy production, local water reuse and biodiversity while reducing heat stress, drinking water usage, sewer discharge of wastewater and possible negative effects (i.e. flooding) of heavy rainfall. To further enhance the potential of this concept, regulations on grey water reuse should be less stringent. Moreover, it is necessary to look at the total value of the building and not just at the strict energy regulations, in order to combine the different functions. 

The research “Urban Photosynthesis” is co-financed with PPS-funding from the Topconsortia for Knowledge & Innovation (TKI’s) of the Ministry of Economic Affairs and Climate. Project partners are Aedes Real Estate, Drain Products Europe, KWR Water, Ecofyt, Techniplan and the municipality of Amsterdam.
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