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How to use this guide?
Below you will find a map of the Open Garden area. Each piece of smartand eco-technology used is identified by a number shown on the map. Next
to the map, you’ll find a legend that provides a more detailed description of
the various tech-solutions.
Locate yourself on the map. Then find the number and point of interest
nearest you. The map will list the particular eco-technology and relevant
page number with more information. Just go to that page to learn more.
Small signs located around the premises will help you orient yourself.
Want to learn more? Take one of our regular guided tours. We will show
you through the entire Open Garen and explain the various eco-technologies being used. For more detail about tour dates and other events go to
www.otevrenazahrada.cz.

First in Europe to show energy usage online
The Open Garden made history in November 2015 when our two
passive administrative buildings were connected to a leading edge,
global energy-tracking system. The Lucid system shows the public
the up-to-the minute energy balance of connected buildings online.
The Open Garden’s buildings are the first two buildings in Europe to
be connected to the global system.
d Learn more at www.otevrenazahrada.cz/energie
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“Best in Class”—that’s how smart technology experts describe the Open
Garden Education and Advisory Centre. Built and managed by the Czech
Environmental Partnership Foundation (Nadace Partnerství), both
buildings on the premises (the new "C" Building and the reconstructed
"B" Building) showcase high-quality insulation and smart technologies and are among the most energy-efficient office spaces in the Czech
Republic. The Open Garden and its buildings not only save water and
energy, but also employ efficient recycling methods, reducing the
overall impact on the environment. The positive side benefit is that the
technological solutions used for construction save a surprising amount
in operating costs. It was simply a smart investment. We believe that
good examples can lead to smarter cities and buildings. Our hope is that
the Open Garden inspires more smart technology buildings.
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Heating
and cooling
By tapping deep-well generated heating, heat pumps,
thermo-active concrete and other technologies, the
Open Garden uses as little energy as possible for heating
and cooling. As a result, the buildings do not require a
conventional heating system. Under normal conditions, the
buildings are sufficiently warmed by the heat generated
by human occupants, electric lighting and domestic
appliances. Thanks to the technologies used, the Open
Garden is one of the most energy-efficient administrative
complexes in the Czech Republic.
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Heating and cooling

2
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Where the building breathes in and out
Thanks to a smart recuperation system air is re-circulated around the
building. From the terrace there is a shaft that leads the air to the
engine room, where there is a rotary heat exchanger. This exchanger
heats the air in the winter and cools it in the summer, saving both heating and environmental costs. The last step in the ‘breathing’ process is
the chimney, which dispels air from the building.
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Totally airtight
The passive energy standard is defined as an "airtight" building. This
requires perfect insulation. Air permeability in our buildings has been
tested twice using the Blower Door Test. To meet the passive standard,
the volume of air exchanged per hour in the building must be less than
60%. During construction the building achieved 38% and, since completion, it stands at 52%.
After 10 years of operation, we plan to repeat the test.
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Building management system
Our buildings are controlled by an intelligent measurement and control system that automatically coordinates all the active elements of
the system—from the blinds, through the lighting, the regeneration
system to the heat pumps. Through our experience we have fine-tuned
the operation with assistance from Siemens. Today the system continues to find the optimal combination that delivers the lowest possible
power consumption. Though we rely on the system’s built-in intelligence to run the system, it can also be operated manually.
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You are part of our heating system
The buildings also rely on the heat that is generated by people and
computers. This does not mean we throw them into the boiler in the
engine room. We simply use the heat that people and machines naturally emit. Today's office buildings, if well insulated, consume more
energy for cooling than for heating. That's the reason for the concrete
building construction—it has a higher thermal inertia.
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Heating and cooling
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Smart venetian blinds
Wooden-framed windows with high quality, triple glazed insulating panes are overshadowed by exterior venetian blinds. Depending
on readings from the solar radiation sensors that measure both the
temperature and the wind, the louvers know when it is necessary to
change position. This helps maintain a constant temperature, protects
the building from overheating in the summer, and utilizes sunshine
for winter heating. Of course, it is also possible to manually adjust the
blinds and open the windows exactly according to actual needs.
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Heating, cooling? Ceiling!

on-line

The ceiling of Building C features pipes that have been installed within
thermo-active concrete, through which either cooling or heating fluid
can flow. There are no drafts, which keeps the indoor environment stable. Heat that is generated for heating and cooling uses heat pumps
and 8 deep wells with a total length of 905 m. Thanks to deep-well
generated heating and other technologies, we can create more energy
than we take from the grid.
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Fan-coil heating
In the new Building C, a system of pipes installed within thermo-active
concrete helps maintain the internal temperature. Building B is refurbished to a passive standard, and just like Building C, it is also connected to heat pumps although they work differently. Located beneath
each window are radiator fans installed with active ventilation, called
fan-coils. The temperature in both summer and winter is controlled by
thermostats in individual rooms.
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Heating and cooling

A sample of energy measurements
Annual energy consumption for heating (year 2017)

on-line

The energy consumption for heating the floor space in Building B is 22.2 kWh/m2/
year. For Building C, the energy used for heating is 20.8 kWh/m2/year. Compared to the
energy consumption for new buildings currently, the energy consumed for heating our
buildings is 3-7 times less.

Annual energy consumption for cooling (year 2017)

on-line

In passive office buildings, it is also necessary to cool rooms in the summer. In some
buildings, depending on such factors as external shading and green roofs, the need
for cooling exceeds the need for heating. We have also discovered that the how the
room is used and the behavior of users also plays a part. For example, in Building C,
cooling is needed year-round in order to cool the room with the servers.

Heating and cooling

Return on investment after 5 years of experience
and operation
Electricity consumption for heat and cooling using
heat pumps (year 2017)

on-line

The 4-pipe IVT PremiumLine EQ E17 heat pump system with a total output of
68 kW consumes about 20 MWh of electricity a year and produces 5-6 times more
heating and cooling energy. The annual cost of operation, including maintenance,
is approximately CZK 60,000.
Investments in the deep well and technology system were CZK 3.1 million.
The additional investment compared to basic heating / cooling (gas heating and
cooling equipment) was CZK 1 million and operating costs would decrease from
CZK 60,000 to CZK 200,000. The return on investment is approximately seven
years with the life of the heat pump technology in the range of 20-25 years.
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Electricity
and lights
In an effort to reduce our consumption of electricity as much as possible (especially for lighting, office equipment, the engine room) we
have installed energy-efficient, Czech produced, luminaires in both
buildings. In Building C, they are controlled by automatic sensors that
are sensitive to the ambient light intensity.
Located on the roof of Building B are solar collectors, which
enable us to save money for domestic hot water. The photovoltaic
panels have a total output of 19.7 kWp. With the energy they produce,
we can cover half a year’s consumption in one building. Coupled with
energy savings from a small photovoltaic plant in the Hostětín village
of 50.6 kWp, which we co-own with two other foundations and municipalities, we are close to achieving a carbon neutral balance.

7

Electricity and lights

19 20

Who turns the lights on?
Did you notice that there are almost no light switches in Building C?
They are not needed! Building C is so intelligent that it knows when
to turn them off and when to turn them on. Lights are activated by
sensors and, thanks to this technology, are lit only when needed.
In Building B, the lights in the hallways and toilets are automatically
controlled by sensors, while the offices are manually controlled.
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Can we trap sunshine?

on-line

Installed on the roof of Building B are photovoltaic panels that convert
sun into electricity, making about 20 MWh of electricity per year. This
covers about six months of operation for one of our buildings. Because
our site lies within a conservation area, it was necessary to obtain approval for the location of photovoltaics, which was challenging. On the
roof we also installed solar collectors, which are very efficient in heating
water. In fact, during the summer months, the solar collectors provide
nearly all of the hot water needs for Building B, resulting in minimal or
no energy charges during this time.
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Clay plaster sucks! Literally.
		
Because of the unique properties of brown plaster, all the walls in
Building C are covered with a brown clay plaster. Clay plaster accumulates water and reduces air drying—a problem associated with all
air-replenishing interiors. Since the brown colour reflects little light, it
has been painted white casein paint. This improves reflectivity, saving
energy on lighting. Moreover, clay plaster improves the office microclimate.
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Nothing compares!

on-line

While Buildings C and B have a similar floor area, they differ in the
design of perimeter masonry, composition and façade surface, ventilation system and the heat and cold distribution from a common
source. These differences provide a unique opportunity to compare the
efficiency of the technologies used with the consumption of energy required for each building. Equally interesting is the comparison of the
rainwater runoff from the classic flat roof of the reconstructed Building B and the green roof of the new C Building.

8

Electricity and lights

A sample of energy measurements
An overview of photovoltaic power plant
production (from 2014)

on-line

Since December 2013, we have been producing our own electricity using a small
photovoltaic power plant of 12.84 kWp. In November 2017, we added additional photovoltaic panels, covering the entire roof of Building B to bring it up to a final output
of 19.725 kWp. Annually we produce around 20 MWh of electricity annually, 95% of
which is used in the administrative operation of the buildings. This amount covers
the six-month operation of one of the buildings.

A comparison of power consumption
in buildings B and C (year 2017)

Besides measuring energy production, we also monitor energy consumption.
The 49 electricity meters located throughout the buildings provides detailed
information about individual consumption. By monitoring usage, we are better
able to minimise energy consumption.

on-line

Electricity and lights

Return on investment after 5 years of experience
and operation
Production of photovoltaic power plants (year 2017)

on-line

Using real operational figures and taking into consideration investments in photovoltaics with and without subsidies, when maximizing the use of electricity produced for own
consumption, a simple return on investment is about seven years. Because of increased
solar activity, we did not experience the expected year-on-year decrease in production the
last 5 years due to aging panels. The lifetime of the panels is assumed to be 25 years.

Energy consumption for heating water
in building B (year 2017)

on-line

In building B, water is heated by an electric-powered boiler. In summer, our solar heating
system boasts a 9 kW power system that reduces energy consumption by half.
Circulation between the solar system and the storage tank ensures run-time
pump (Solar Pump). In Building C, water is heated with heat pumps that can heat the
same amount of water over the year five times more efficiently.
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Water
saving

Reducing water consumption, reusing water
where possible, employing natural cleaning
methods and slowing down rainfall are all
important water saving techniques. That is why
we collect rainwater in three underground reservoirs, which is then used for watering plants
and flushing toilets. Rainwater retention and
recovery systems, gray water purification, energy-saving accessories on faucets and toilets are
ways that help us use 60% less drinking water
than a building with conventional systems.
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water saving

1

Rainwater harvesting means saving water

on-line

By channelling rainwater off roofs and slopes into a water tank under the terrace we are able to save scarce water. Harvested rainwater
is then used to flush toilets and irrigate the garden. The investment
return of the relatively expensive system (the cost of the pit, the waterworks with distribution pipes and the 30m well was CZK 350,000) is
surprisingly fast—up to 10 years.

4

Our well
Rainwater is collected in the water tank under the terrace. But what happens if the tank is empty and there is not enough water in the sump?
In this instance we rely on our own drilled well to ensure that water
typically used for irrigation and sanitation is not taken from our supply
of drinking water. Thanks to all these practices we save about 60% of
our drinking water.
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Drinking water for everybody
In years past, drinking fountains were widespread throughout Brno.
That’s not the case any longer. Today there are only approximately ten
of them, one of which is in our garden. So have a drink from our fountain. It’s cheaper, healthier and more environmentally friendly than
drinking water packaged in a bottle. Brno is also fortunate that good
groundwater from Březová flows from the tap.
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Our extraordinary lake
A pond in our premises does double duty. First, as a teaching habitat but
as, or more important is the fact that the small lake is a natural root water treatment plant that cleans the water collected from the washrooms.
Nature’s own purification process starts with filtering the water through
a layer of gravel and sand. The next step is handled by the bacteria living
on the roots of plants, which degrades the organic pollution on the water
as it flows through the roots. Experience has also shown that the water in
the summer significantly contributes to the cooling of the environment.
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water saving
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Would you like sparkling or lightly
sparkling water?
Every single tap in the Open Gardens area uses Watersavers a patented
water saving technology. Just how does it work? Watersavers aerate
the water and regulate the flow. Equipping our wash basins and toilets
with these water saving devices required 22 savers and an investment
of CZK 4,500. Given the nearly 30% of water savings achieved, the investment has been returned within one year.

13

Rainwater flushing

on-line

In Building C, toilets are flushed using rainwater. Our underground
drainage system is a 30 m3, located beneath the terrace. Rainwater
runs through a UV filter, and after heavy rains it can be slightly dyed
with humus from the green roof. During the dry season, we replenish
the water from the underground well. We save 60% of the drinking water that would have been used for flushing, so you can use our toilets
with a sense of responsible water management.

A sample of energy measurements
Monthly consumption of drinking and other water use in
building C (year 2017)

A comparison of drinking and other water consumption in Building C
for year 2017. Because we used rainwater for non-drinking purposes, we
saved more than 60% of the drinking water in the area.

on-line
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Nature's
welcome
Our vision for our site, located under Spilberk, is that it
be part of nature. That’s why we chose a green roof for
building C. Green roofs can play an important role in
improving the local microclimate, especially in highly
urbanised parts of a city like ours. In addition, roof and
wall vegetation provides habitat for birds and insects,
filters airborne pollution and reduces the runoff of heavy
rain. In keeping with our green vision, we also have a
compost heap in the garden and bird and bat booths on
the B building façade.

14

NATUrE'S WELcOME
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Our larch trellis will be green
The larch trellis is not there only to look good, it also helps with insulation. As the gradually climbing plants grow, they help shade a
special vapor permeable foil that encloses and protects the thermal
insulation of the facade. Although the foil is resistant to UV radiation,
even the most advanced artificial materials have not yet beaten the
natural ones.
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The natural roof

on-line

Our green roof is the building’s nod to nature. But not only that! The
soil on the roof acts as insulation and prevents overheating of the
building especially in summer. Another benefit of the green roof its
ability to hold rainwater well. More green roofs in the city would reduce the flow of drains after heavy rains and also cool and humidify
the overheated city during summer.
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Where do bats and swifts nest?
check out the B Building facade. Notice the round and oval gaps? They
are called bird and bat booths. Bats and swifts have lost temporary
shelter and nesting places as the gaps they typically would nest in
have been filled with thermal insulation of buildings. Here in the Open
Garden, bats and swifts are welcome to use any of the ten boxes set
in the garden just for them. Take a minute to look around our premises. you just might see great a any one of a number of woodpeckers
(spotted, green or syrian), sparrowhawks, kestrels, common redpoll or
goldfinches.

on-line
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Trees—the most efficient city air conditioning
Urban greenery affects the humidity and the temperature of the surrounding environment. Here in the Open Garden, we are studying four
maple trees to measure their suction power. The suction power is the
amount of water a tree draws from the soil and then evaporates into
the surrounding area. While a green roof and nature’s own root cleaner
both play a part in cooling the surroundings of the building, the most
effective coolant is the growing greenery. On a warm summer's day,
one maple tree alone can evaporate about 50 litres of water per day
and cool the surrounding air by 3-5 °c.

Nature's welcome
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A sample of energy measurements
Precipitation and evaporation on the green roof (year 2017)
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Measuring precipitation (2017/530 mm) and evaporation (2017/507 mm) on an intensive green roof
(thickness substrate 15-35 cm) confirms its surprising ability to manage water at almost zero drainage. To compare the retention capacity of different types of green roofs, we also measured January
2018 rainfall from the extensive staircase roof to the outdoor kitchen. Even the lightweight SedumTop
mats on 4 cm mineral wool Knauf Insulation can hold up to 90% of rainfall (January-July 2018 data)
at half-year average.

The thermal effect of the green roof on building C
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By monitoring the temperature, we have verified the positive effect of the green roof
on the thermal stability of Building C in both summer and winter. The temperature
10 cm below the surface may be lower by 8 °C in summer and, in winter up to 7 °C
higher than the ambient air temperature. Green roofs contribute to the comfort of
the indoor environment as well as save energy on heating or cooling.

Teplota

Teplota
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Nature's welcome

Measuring surface influences on heat in the city

A sloping roof,
burning hot: 60 °C
Flat roof, asphalt: 65 °C

Concrete area:
50 °C

Flat roof with
photovoltaic
panels: 40 °C

Water surface:
25 °C

Flat roof, asphalt: 55 °C
Green Roof: 25 °C
Greenery: 25 °C

The thermosample was taken on August 29, 2016 at 2 pm
at outdoor temperature 28 °C and air humidity 36%.
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The year 2017 marked the fifth year of the site's operation. The projected energy demand for office heating is below 15 kWh/m2/year
if the temperature is 20 °C in the offices. Staff feedback is that this
temperature is not conducive for office work and therefore it has
been increased to 21-21.5 °C in Building C. In Building B, each office
regulates the temperature with its own thermostat. That's why our
average heating energy demand is around 20 kWh/m2/year.
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In contrast, in the summer months, Building C behaves very
economically when cooling to a pleasant temperature between
24-25 °C. This includes the energy used for the server room, which
accounts for nearly 50% of the total cooling power consumption.
In Building B the energy consumed for cooling is significantly
higher, because the tenants in the offices have the option of using
individual controls and setting the temperature themselves, often
up to 15 °C lower than the outside temperature.
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Energy balance

Saving Water (water consumption in m

3

in 2017)

Water from the water
supply network used
in Building C
191 m3 (14.5 %)

Water used in building C
415 m3 (30.5 %)

Water from the water
supply network used
in Building B
222 m3 (16.9 %)

Water used
in the garden
400 m3 (30.4 %)

Water from the water
supply network
used in the garden
88 m3 (6.7 %)

Our Heating Facts (2017)

In 2017 we consumed a total of
1,317 m3 of water in the campus
By collecting rainwater and through
other water-saving measures, we
saved more than 60% of the water
normally consumed from the water
supply network. Each tap and each
toilet are equipped with Watersavers
—a patented technology that reduces
our consumption of drinking water
by 30%.

Carbon footprint of buildings
(2017)

19.8 MWh
Energy consumed by the heat pumps.

86.9 MWh
The real energy we need for heating, cooling
and water heating.
5.6
Our heating facts
Thanks to clever technologies, we can create
five times the amount of energy that we take
from the network!

48.3 t CO e ie 24.2 kg CO e/m
4.23 t CO e ie 2.1 kg CO e/m
2

2

The carbon footprint for us is measured
by CI2, o. p. s. (www.snizujemeco2.cz)

(MWh, 2017)

C

2

Taking certified electricity from 100% renewable
sources from Nano Energies a. s. Into consideration brings us closer to being a carbon-neutral
operation.

A comparison of power consumption

Building C
42.8 MWh

2

2

2

Calculation based on a method based on the
local energy mix.

B
Garden
8.7 MWh

Building B
38.7 MWh

ENErGy BALANcE

Our power sources
(MWh, 2017)

Electricity from renewable
sources from
Nano Energies a. s.
36 MWh
(33 % of total consumption)

+
Total electricity taken
Electricity produced at
from the network
photovoltaic power station
89.4 MWh
in Hostětín
(81 % of total
53.4 MWh
consumption)
(48 % of total consumption)

Electricity produced by
photovoltaic panels
on our roof
20.6 MWh
(19 % of total consumption)

Open
Garden
Area

Total annual
consumption
110 MWh

Electricity produced
by photovoltaic panels
on our roof
19 % of total consumption

Electricity produced at
photovoltaic power plant
in Hostětín
48 % of total consumption

Electricity from
renewable
sources from
Nano Energies a. s.
33 % of total consumption

in 2017, the total site consumption was 110 MWh. Photovoltaic panels located on the roof of Building B produced 20.6 MWh, which will cover half a year's operation of one of the buildings. The Partnership Foundation
is also co-owned by the 50 kWp photovoltaic power plant Hostětín, which covers 48% of total consumption,
and from 2018 uses the remaining electricity from renewable sources from NanoEnergies a. s. From the
renewable sources we will theoretically cover 100% of the annual consumption of the complex.
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Measurements

on-line

d www.otevrenazahrada.cz/energie

In the Open Garden area, energy savings are at the forefront, so we are constantly monitoring and
sharing the results online on our website. We have the distinction of having the first two European
buildings connected to a global management system established by the American company Lucid.

Electricity—The 49 electricity consumption meters installed in our buildings provide valuable
data about the energy consumption of each individual technology in our buildings, such as air
conditioning, server rooms, the technical room, offices, solar water heating collectors or electric
heaters.
Water—The consumption of drinking and service water is measured using 10 different water
meters. In addition, building C and the garden use a lot of utility water harvested from rain precipitation, or, in dry summer months, from our well.
Rainwater—Drainage from our various roofs is also monitored, including the flat roof (building B),
intensive green roof (building C) and extensive green roofs (outdoor kitchens). The green roof, by
its nature, collects a large accumulation of rainwater. Most of the water evaporates from it, with
some remaining in the soil and only a small part of it flowing out after a considerable delay.
Solar power from the sun—The total power output of the photovoltaic panels on Building B’s roof
is 19.725 kWp. The administrative operation of the buildings allows us to consume 95% of the
electrical output energy in the area. Theoretically, the solar panels cover a six-month operation of
one of the buildings.
Heat from the sun—The solar system heats the warm water tank on sunny days, which provides
for hot water needs in building B. In the summer, hot water is almost completely free.

Heating / Cooling—Energy for heating and cooling is measured by 10 calorimeters. From the
technical room, it is then distributed to building B or to parts of building C. In Building C, we
closely monitor energy consumption in offices, conference rooms, floor heating, server rooms and
air conditioning.
Power generation by heat pumps—Energy for heating and cooling is obtained from 8 deep wells
with 4 heat pumps located in the technical room. The ratio between the consumed electrical
energy for the operation of the pumps and the energy produced for heating and cooling is called
the heating factor.
Cooling Effects of Trees and Green Roofs—We know the cooling effects of greenery in the city.
Therefore, we are measuring the evapotranspiration (total evaporation) effects on four maple trees
and a green roof in the Open Garden.
Weather—The final energy consumption of our buildings is greatly affected by the weather. The
green roof is equipped with our own weather station. Besides providing basic meteorological data,
it also measures evaporation (transpiration). The current measurement values can be found at
eduglobe.mendelu.cz.
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"Creation of environmental
education programs to study climate
change response ehPcZ020V10082014" supported by a grant
from Iceland, Liechtenstein and Norway within the eHP funds.
The recipient of the grant is Mendel University in Brno.

The third issue of the brochure was co-financed
by the State Environmental Fund of the Czech
Republic, based on the decision of the Minister
of the Environment. www.mzp.cz www.sfzp.cz

The main designer of the Open Gardens is Projektil architekti, Ltd. The reconstruction of building B was
designed by Ing. Ivo Stolek in cooperation with architect Mark Kundrat. The construction was carried out by
Skanska. Calculation of the carbon footprint is provided by cI2, pp.
Creators of interactive elements in the garden are the architeo.net studio (Petr Korecký and Ondřej Slavík)
and the artist David Fišer. The landscaping and the green roof were designed by Lucie Komendová and the
Gaia Studio. Learning programs were created by the Partnership Foundation in cooperation with Lipka a school for environmental education.
Photographers e: Lenka Mitrenga, Zbyšek Podhrázský and the photo archive of the Partnership Foundation.
Released in 2018. Printed on recycled paper.

The Partnership Foundation helps people care for the environment by providing grants, expert services
and inspiration from abroad. it supports high-quality public spaces, green building, environmental education, greenery in the city and the countryside, considerate transport, eco-friendly tourism and nature
conservation.
Do you want to revive your town square? Do you need to plan a bike trail? Want to attract more tourists
with quality services and interpretations of your history? Do you care about the good management of
greenery? Do you want to build a green house? contact the Partnership Foundation!
www.nadacepartnerstvi.cz | www.otevrenazahrada.cz

Awards
2012

Czech Energy and Ecological Project: cEEP, ME and skype in the construction
category

2013

Award of the ABF Foundation and the Passive House Centre

2013

Construction of the Year: Prize of the Minister of the Environment for Energy
Efficiency and Building Efficiency

2014

Finalist of the Sustainable Energy Europe competition in the housing category

2014

Building Efficiency Awards: 3rd place in the category of non-residential houses

2014

Czech Green Building Council: Honorable recognition for its contribution to the
development of environmentally friendly buildings

2015

Ministry of the Environment: The winning project in the adaptation competition
measures in the thematic area of technological adaptation measures

2016

Green roof of the year: 2nd place in the public green roof category

2017

Wooden building of the year: Winner of expert jury in the category Modern
wooden buildings

2017

Passive House: Jury winner in category ii. very economical houses

