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Daily production (kWh) of 1kWp 
systems (Helsinki 2021)

(The beams are on top of each other)

PV electricity Wind electricity

Figure 1. Daily production (kWh) of 1kWp systems both solar 
and wind electricity generation.

Location is Helsinki/Kumpula. In this location, the wind 
energy potential is about 30% higher than the PV electricity 
potential. But significantly better locations for wind 
electricity generation can be found from the city area.



MISTÄ NIITÄ 
HANKEIDEOITA TULEE?

https://sykli.fi/wp-
content/uploads/2023/08/KAOS-tyopajaraportti-
Final2.pdf

https://sykli.fi/wp-content/uploads/2023/08/KAOS-tyopajaraportti-Final2.pdf
https://sykli.fi/wp-content/uploads/2023/08/KAOS-tyopajaraportti-Final2.pdf
https://sykli.fi/wp-content/uploads/2023/08/KAOS-tyopajaraportti-Final2.pdf


SMART ENERGY SYSTEMS CONFERENCE 12.-13.9.2023
Ari Laitala

A hybrid city – how the combined production curve of solar and wind electricity looks like in urban locations?

The production of solar electricity is still growing quickly in smaller and in larger scales. This is even though there 
is a huge number of “zero” hours in Northern locations, like in Finland. The rule of thumb suggests that average 
efficiency of the PV-electricity production during the year is about 10% of the peak power. This is especially 
because of the short days during the long winter period.

But, like well known, wind power production can be efficient throughout the year and during the night-time as 
well. Is it so, that wind energy could be utilized in urban areas and in lower altitudes as well? Could it be possible 
to find micro locations in cities where conditions for small scale wind energy production exist. And would there 
be potential even “environmentally friendly” vertical axis wind generator solutions. And finally, could this all be 
economically profitable?

Open weather data gives firsts insights about the wind conditions in applicable altitudes. In Finland the best 
source is the Finnish Meteorological Institute data. Hourly wind data is available from the most weather stations 
but hourly sun radiation only from a very few. In this presentation some comparisons between the PV and wind 
energy potential are made but the possibilities for the hybrid solutions are discussed as well. This approach 
opens new possibilities to find cost minimums and to find the optimality for the investment cases.

In this presentation hourly wind and radiation data (year 2021) is studied in Helsinki area and the amount of 
yearly potential energy production is estimated based on small 1 kW devices (both solar and wind). The base 
case is the data of Helsinki Kumpula weather station (about 4 kilometres from the city centre) but also the 
(possibly) best locations for the wind energy production are studied.

And further, some preliminary investment calculations are shown. It seems to be possible to achieve even 40% 
average wind energy production efficiency in the city area in relation to peak power. This corresponds to a 
large-scale wind energy production solution.
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Daily production (kWh) of 1kWp systems (Helsinki 2021)

(The beams are on top of each other)

PV electricity Wind electricity

Figure 1. Daily production (kWh) of 1kWp systems both solar and wind electricity 
generation. Location is Helsinki/Kumpula. In this location, the wind energy potential is 
about 30% higher than the PV electricity potential. But significantly better locations 
for wind electricity generation can be found from the city area.
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https://www.smartcitiesdive.com/ex/sustainablecitiescoll

ective/windmills-city/8807/

https://www.israel21c.org/flower-turbines-are-

blowing-wind-energy-onto-the-

grid/?fb_comment_id=3719255644831495_3

722851847805208

https://www.energy.gov/eere/wind/how-do-

wind-turbines-work

https://www.ecohome.net/guides/3605/small-wind-turbines-for-homes-which-are-best/

Pieni hybridilaitteisto Espoon Otaniemessä

/video Ari Laitala



https://www.nytimes.com/2008/09/04/business

/04wind.html

https://www.buildinggreen.com/feature/

folly-building-integrated-wind

https://www.mdpi.com/energies/energies-14-

07263/article_deploy/html/images/energies-

14-07263-ag.png
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TUNNIN KESKITUULI HELSINGIN EDUSTALLA (HARMAJA) 
2021
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“PALVELUPAKETTI”

• Tuulimittauksen suunnittelu, vierailu paikan päällä, kattokuvaukset (1 tp)

• Tuulimittauslaitteiston ja tiedonsiirtoratkaisun asennus (1 tp)

• Tuulimittaukset 6-12 kk ajalta

• Tuulitietojen koostaminen laskentavalmiiseen muotoon (1-2 tp)

• Laskelma tuotettavan tuulienergian määrästä 2-3 pientuulivoimalalle (1 tp)

• Raportin puhtaaksikirjoittaminen ja esittely (1 tp)

• Laitteiston pois hakeminen (0,5 tp)

• Mutta tarvitsemme de minimis ilmoituksen



WWW.TESUP.FI



LOMAKE 
NÄYTTÄÄ 
KUTAKUINKIN 
TÄLTÄ
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