District heating in focus

Swedish buildings falling behind

The EU directive on energy management
in new construction will come into effect
in 2019. The directive means that houses
must be constructed as Passive Houses or
as Near Zero Energy Houses, which means

that they also add energy that is renewa-
ble.

Read more on page 2
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Workshop goes international

For the past two years the Passive House
Centre has run a two-day workshop for
fourth-year students on the university archi-
tecture programme. These workshops have
proved extremely popular as they provide
practical tools that the architect can use at
the initial design phase.

Read more on page 5
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Calendar May-June 2010 Swedish buildings lagging behind

The EU directive on energy management in new construction will

May 19 come into effect in 2019. This also applies to Swedish single-family
Energy day in Stockholm dwellings. The directive means that houses must be constructed as
Seminars and exhibitors from Passive Houses or as Near Zero Energy Houses, which means that
the property industry. they also add energy that is renewable.

Few Swedish house producers meet the stipulations in the directive.
During the 1990s Sweden was hit by a slump in the construction
May 28-30 industry with several house manufacturers subsequently going out
International Passive Building of business. In 1996, new legislation was introduced which shifted
responsibility for the quality of the building to the contractor. In the
case of the purchaser of a family home, trust is put in the supplier.
Prior to this a number of producers carried out random airtight tests
on their buildings but ceased in the mid-1990s. In recent years, fa-
mily homes have been marketed mainly by highlighting the scope for
individualisation and lavish fittings rather than by focusing on low,
long-term operating costs and low energy use.

Conference

A conference in Dresden,
Germany with presentations, an
exchange of experience and ideas
as well as a major exhibition of
passive building components.

A number of house producers, including Emrahus, Virsasvillan and
Ziphouse, manufacture passive houses. Scandinavian Homes produ-
ces passive houses in Lysekil although exclusively for the Irish market
(See www.scanhomes.ir).
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Degree project announce-
ment

The Passive House Centre has
announced two degree projects
within energy-efficient construc-
tion for autumn 2010. We offer
supervision in passive building
technology and — in collabora-
tion with municipal authorities
and market operators — district
heating technology and planning.
A workplace, internet connec-
tion and commuter ticket within
Vistra Gétaland are included.

New essay competition

The Passive House Centre is
aiming to repeat last year’s success
by announcing a new student
competition. University and
college students on the C and D
levels are invited to submit their
contributions. The contributions
will be assessed according to a
number of criteria, including how
well the problem under examina-
tion has been selected in terms of
the development of ideas related
to energy and living.

Do you want more information
about the degree project annon-
cement or the new essay competi-
tion?

Please contact Rebecca:

tel. 0322-61 68 00

mail. rebecca.hemstrom(at)pas-
sivhuscentrum.se

On March 27, the Passive Building Centre had the pleasure of welcom-
ing the Swedish Environmental Blog Forum to Alingsis. This was

a golden opportunity to pass on know-how about energy-efhcient
construction as the 20 or so bloggers who attended frequently write for
readers who are very interested in environmental issues.

Morgan Windle in a discussion about what we can do in this year’s
election campaign.

Lectures and discussions on a whole range of related subjects were ac-
companied by the chatter of keyboards as the participants used their
mobiles and laptops to distribute information and impressions simultan-
eously via Twitter and a multitude of blogs. More information and a list
of links are available on the website.

Text: Anders Linde



BoDagar i Alingsas

BoDagar i Alingsas (Housing
Days in Alingsas) has been held
for the ninth year in succession.
The exhibition, aimed at home-
seekers and exhibitors, took place
on April 23-25. At the 650 m2
venue the focus among the exhi-
bitors was on energy and sustai-

nability.

Alongside the exhibition a highly
popular one-day seminar was
arranged at the Passive House
Centre with a wide variety of
subjects on the agenda, including
energy-eflicient new construction
and redevelopment, wind power
and heating sources.

Energy Day in Stockholm,
May 19

A rewarding day with seminars on
subjects ranging from evaluation
of passive buildings and energy

efficiency to new BBR rules and
Plus House.

Representatives from the property
industry will have the opportunity
to acquaint themselves with new
products and services available on
the market that have been desig-
ned to facilitate energy-efficient
construction and management.

Passive Building
Conference

This year’s conference will take
place in Dresden in Germany on
May 28-30. With a choice of 70
presentations, the principal theme
will be solutions for improving
energy efficiency in old and new
buildings. Take the opportunity to
visit the large exhibition of high-
quality components and products
for energy-efficient buildings.

A company which has in effect produced passive houses since
the 1980s is Villa Varm in Pites.

When the company was founded in 1974 the insulation stan-
dard was way beyond the stipulations in the building standards.
Since 1984, construction has been in compliance with the
insulation standard for a passive building.

A control calculation shows that the passive building standard
would be achieved if 10 cm of extra insulation were added to
the foundation and if the windows were changed from Elit
extreme (with a U-value of 0.90 W/m2K) to, for example, a
NorDan window with a U-value of 0.7 or to one of the Euro-
pean passive building windows.

Written by: Hans Eek

Villa Varm in Pited.
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Workshop goes international

For the past two years the Passive House Centre has

run a two-day workshop for fourth-year students on
the university architecture programme. These work-

shops have proved extremely popular as they provide
practical tools that the architect can use at the initial
design phase.

Using this method, basic concepts such as indoor
climate, comfort and the energy performance of the
buildings are brought in at the very earliest stage
during the design phase, instead of, as is often the
case today, when detailed planning is already under
way. Together with the climate, the design and size
of the building determine how well insulated the cli-
mate shell must be to satisfy passive building criteria.
The first part of the workshop therefore deals with
how the design affects the U-values required to meet
passive building stipulations. As windows are a much
poorer insulation medium than the walls into which
they are fitted, the number and size of the windows
is crucial to the energy performance of the building.
This is a good start in the creation of a building
which combines good architecture, energy and com-
fort for the residents. Depending on who the work-
shop is being run for, there will then be more exerci-
ses involving solar screening, computations, financial
aspects or personal projects. Everything is concluded
with examples from reality. Over the years, several
similar workshops have been run at the request of
house manufacturers and architectural firms.

Within the framework of the EU project Build With
Care, the programme has also attracted attention in
the United Kingdom. Despite the much milder cli-
mate, British buildings use significantly more energy
for heating than Swedish buildings and the level of

comfort is often extremely poor.

The workshop also received an enthusiastic reception
even if passive building specifications are much more
remote from British building standards than the Swe-
dish standards. We have a tradition of well insulated,
airtight buildings, and balanced ventilation with heat
recycling is quite common. The British government
has announced ambitious climate objectives although
the road to achieving those objectives is long. An il-
lustration of this is the fact that hotel advertisements
still make a point of stating that their rooms have
double-glazed windows. This says a great deal. It has
also been reported from time to time that low-energy
windows give rise to mould problems due to the fact
that when the windows are replaced condensation
appears on the inside of the walls instead of on the
windows. In poorly ventilated buildings, cold win-
dows often act as dehumidifiers with condensation
run-off at the bottom. As is the case in Sweden, there
are many buildings that need to be renovated and the
majority of the buildings that will be around in 2050
have already been constructed. If energy-efficient
buildings are also to be beautiful, comfortable and
value for money, more factors need to be incorpora-
ted early on in the planning and construction of these
buildings. These factors are exactly what the Passive
House Centre workshop aims to highlight.

Written by: Anders Linde
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Passive building constructors

— pre-certification programme

Constructing passive buildings requires good know-how in construction phy-
sics, power and energy, quality of workmanship and good co-operation on site.

The Passive House Centre and SP, the Technical Research Institute of Sweden,
are arranging a programme aimed at raising the level of theoretical and practi-
cal competence among the participants and which could lead to personal certi-
fication as a Passive Building Constructor.

The programme is arranged into three groups:

A. Carpenters, assemblers (building construction practitioners)

B. Plumbers, operating technicians, electricians, ventilation technicians
(installation practitioners)

C. Contractors, draughtsman, planners, site managers, project managers,
architects, plumbing and electrical consultants

The programme is spread over five full days and covers the following:

1. What is special about a passive building?

2. Advanced course in construction physics and construction technology
3. Advanced course in installation technology

4. Quality assurance, inspections and measurements

5. Functional requirements for a Passive Building, Certification

The programme will start on May 6 and will end on September 8.

Detailed information and an application form are available on our website,
www.passivhuscentrum.se
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The passive building concept aims to minimise energy
use in buildings although a small amount of heat still
needs to be added during the winter. However, if the
same amount of energy is used to heat the same buil-
ding using electricity or district heating, the environ-
mental impact still differs between the systems. The
low heating requirements in passive buildings could
result in electricity being chosen as the energy source
instead of a resource-smart district heating system. In
other words, we need to combine two environmen-
tally beneficial elements into one good, total solution.

Generating electrical energy requires more resources
than would be needed to create the same number of
kWh of heating energy. We can use a coal-fired elec-
tricity generating plant as an example. Such facilities
are common on the continent and have an efliciency
level of approximately 30%. This means that 3 kWh
of coal would be required to create 1 kWh of elec-
tricity. Transporting this electricity, with subsequent
losses in the electricity grid, and using it to heat buil-
dings is thus extremely inefficient. The use of resour-
ces would be reduced considerably if the heat were
used directly rather than converting it into another
energy-bearer such as electricity. District heating is
therefore an intelligent way of heating buildings and
heating using electricity is pure waste. If the heat
comes from a power heating facility it could even be
regarded as a by-product of electricity production
and the overall efficiency of the system would be very
good.

Under normal load conditions, electricity production
in Sweden would give rise to relatively small emis-
sions of greenhouse gases, at least in comparison with
many other countries, although the equation is dif-
ferent when it comes to maximum load. Cold winter
days require an extra injection — what is known as
marginal electricity — which is generated largely at po-
wer stations in Sweden or on the continent, that are
generally powered by fossil fuels. It is thus not simply
the generation and transport of the energy that influ-
ences the emission volume per kilowatt hour but also
when it is used. Marginal electricity is also very ex-
pensive to purchase and we have seen examples of this
during the winter. The situation is similar for district
heating. On cold winter days, particularly during

the morning and afternoon when lots of people are

taking a shower or doing the dishes, extra heat needs
to be added. Exactly the same as with electricity, this
marginal district heating is often expensive and is
generated using fossil fuels.

When Wolfgang Feist began working on the passive
building concept in the 1980s, he was very much
inspired by Amory Lovin’s slow energy path theories,
which in simple terms mean that the energy use is
the first thing to be studied in each individual case.
All energy production requires resources and gives
rise to emissions in some form; if it is not the fuel for
the process then it is the production of the fuel, the
transport, the construction of the facility or the main-
tenance. According to Lovin, it is more resource effi-
cient, cheaper and simpler not to get rid of the energy
but to find new or more effective ways of generating
it. The one kWh that is not disposed of has the least
environmental impact. Generally speaking, the more
energy efficient a building is, the more expensive it is
to construct. More insulation and a greater degree of
care do not come cheap. Having said that, the better
the energy performance of the building, the more the
systems can be simplified.

Demands on passive buildings mean that it is possible
to add the heat required during the coldest day of the
year with the aid of normal ventilation flow. In this
case the heat is added with the aid of a heat battery
powered either by electricity or district heating. This
means, for example, that a normal heating system
with radiators or underfloor heating would not be
necessary, thus making the project cheaper. Ideally,
this saving would balance out the added cost of extra
insulation and the greater attention to detail requi-
red to ensure airtightness. The small amount of heat
required in a passive building can be added in ways
other than via the ventilation air. There are passive
buildings with radiators, stoves and so on. It is not
the aim of the requirements to demand air-borne
heating simply that heat losses are minimised.

If we had thus followed Amory Lovin’s principles

and minimised heat losses by, for example, building

a passive building then we would naturally strive to
supply it with heating from resource-smart forms of
energy, such as district heating. However, district hea-
ting suppliers often refuse to lay expensive pipes to a



building that uses so little or they charge the same as
if consumption were high. It is not even acceptable
to have solar panels as this is considered to interfere
with the energy companies’ payback on the invest-
ment in the infrastructure. It would appear that the
solution is to build poorer buildings and use more
resource-smart district heating rather than minimise
the losses in the building and use electricity. This is,
however, a short-term solution.

There are no easy answers in the matter of energy and
climate and it is even more difficult when it comes to
resources. Nor are the resources used in district hea-
ting unlimited. We cannot extract an infinite amount
of biomass from our forests and fields. And even if
access to refuse for combustion is currently on the
increase, it is still a finite resource. To view refuse as a
renewable fuel is back to front to say the least. Whilst
refuse volumes are increasing they are based on
processes that require raw materials that will become
increasingly scarce.

The Swedish District Heating Association states that
it is positive to reduce the power requirements in our
homes . Fewer power peaks are good for both the
supplier’s economy and the environment. It has also
been noted that district heating suppliers will in the
future deliver less power to more customers. At po-
wer heating plants, electricity production will be the
primary source of revenue and the district heating
system will then become a type of cooling facility for
electricity production. In a number of towns and ci-
ties, district heating suppliers have realised that their
current business planning will not work as buildings
become more and more energy efficient. In many
ways these companies are doing what the music
industry has failed to do for long time — adapt early
on to new conditions.

In Germany, experiments are being conducted with
lower temperatures throughout the whole of the
heat- and hot water system. Low-temperature district
heating means a reduction in the use of resources
and simplification of transport. On the other hand,
bacteria can grow in the pipes if the temperature is
low, which presents problems in the drinking water
system. A project in Frankfurt has solved this by ad-
ding very low doses of bactericidal substances. Other
solutions are ultrasound and ultra-violet light, which

kill off any bacteria in the water. Up to now these are
not common solutions although by simplifying the
system it could become so cheap that district heating
pipes can be laid on a purely speculative basis

The adoption of a broader system perspective by
many operators is gradually emerging. The need for
district heating varies significantly during the day
and night — people need a lot of hot water during the
morning for example — but also due to the fact that
solar radiation during the day leads to low heating
requirements whilst cold nights lead to high heating
requirements. At present these variations are met by
creating a buffer in the district heating system to cope
with peaks and by the energy companies increasing
their capacity — with the risk of fossil fuels being used
to generate that capacity. Passive buildings require a
very low temperature for their heating and waste heat
from nearby industries, which under normal circums-
tances would be of no value, could be utilised.

Heavy buildings made of concrete or stone react
slowly to changes in temperature. Passive buildings,
because of the small heat losses, act in the same way
as heavy buildings. This sluggishness means that
buildings can be charged with waste heat when the
need in the system is low and can be discharged when
the need is high. A small increase in temperature,
barely noticeable for the residents, could thus reduce
power requirements considerably during a cold spell.

By optimising the capacity of the buildings to store
heat, such the using underfloor heating laid over large
surfaces of heavy material, the indoor temperature is
affected minimally. New techniques are being develo-
ped to even out the variation in need, thus avoiding
starting up marginal production of district heating.
Even if district heating in the future is not based on
fossil fuels, there will be considerable environmental
benefits due to the fact that marginal production is
avoided.

It is also possible to connect lots of white goods to
the district heating system and in doing so replace
expensive electricity, which would result in savings for
the property owners. The district heating companies
would also get a slice of the cake as these white goods
would have an even level of use, which they can
predict. Together with hot water the energy flow over



the year would be very even for passive buildings with district heating. There would still be a little additional
energy needed during the winter although this can be counteracted by using the buildings as an energy store. The
district heating of the future in low-energy buildings can in this way become sustainable, not only from the point
of view of the building but also from a broader energy system point of view.

Who would benefit from such an arrangement? Reducing peak power requirements for the district heating
companies is not something that would lead to the property owners saving kWh. However, the district heating
companies would avoid supplying expensive peak energy. As many agreements are based on both energy and
power, the property would also benefit from lower power peaks. The greatest gain, however, would be for the
environment. Win-win-win.

It is no longer possible to simply look at what is happening inside the walls of the building, regardless of whether
they are well insulated or not. We must begin to design larger systems rather than individual parts of a system.
We must examine how different companies can benefit from each other and together create an efficient totality.
Reducing power peaks by minimising losses would be the first step.

Written by: Anders Linde
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My name is Unai Arrieta, I am a mechanical
engineer and currently a student of the Erasmus
Mundus Master Program “ME3- Management
and Engineering of Environment and Energy”.
This master’s thesis is being carried out at Pas-
sivhuscentrum in Alingsis between February and
July 2010 to analyze what types of incentives
could be applied locally in order to promote PV
installations and the potential technical grid is-
sues related, inspired by successful experiences of
other cities and countries.

One may think that Sweden lacks the sun hours
that would justify a higher presence of pho-
tovoltaic (PV) power. But the fact is that long
daylight in summer makes actually yearly sums
of sun energy be comparable to lower latitudes
of Western Europe (yearly production from a PV
system is 700 kWh/kWp in Alingsas and 737
kWh/kWp in Aachen, where the first local feed-
in tariff for PV was created in Germany, more
than 15 years ago!). It is true that solar radiation
is only available during the day, when the elec-
tricity demand is low and thus there is no match
of supply and demand, which peaks at night. A
similar mismatch happens on a yearly basis: the
electricity demand in Sweden is higher in winter
than in summer and there is certainly no real
need for air conditioning here!

However, the potential for urban PV systems is
huge, given the number of villa- roofs in Sweden
(1.75 million villas) and the advantages of solar
electricity are many: for example, the coinciden-
ce in space of production and consumption site,
thus avoiding transmission losses on the grid.
This creates an interest for the local grid owner,
who is obliged by law to pay for losses occur-
red within its grid. Also, consumer-generators
become more independent, more aware of their
consumption and may change their consuming
habits in order to adapt to the availability of
their own generated electricity.

Also, Sweden has a very high share of renewable
electricity (54.1% in 2008, hydro power being the
major contributor) compared to other countries in
Europe. Thus, one may also think that the pressure
to “green” the electricity generation mix is not as
high as in other countries that rely more on fossil-
fuel based generation. For instance, in Germany;,

in 1998 only 5.2% of its electricity was renewable-
based. But in fact, not only had Sweden a 60%
renewable electricity goal for 2010 in the European
directive about the promotion of renewable electri-
city (Directive 2001/77/EC), it could also be com-
pared to Switzerland, that had a 55.7% renewable
electricity (also mainly hydro power) in 1998 and
that saw the creation of the “Solar Stock Exchange”
in the second half of the 90s in Zurich, which has
since then successfully promoted PV installations.

In Sweden the lack of an ongoing, established and
long term support scheme hinders the take-off of
PV installations. Between 2005 and 2007 a state
support was given to cover 70% of the total costs
of PV installations, only in public buildings. Since
2009 there is a new financial support scheme going
until 2011, this time open for all kinds of buil-
dings.

Besides, the electricity certificate system has pro-
ved not to be adequate for small scale producers
because the costs of applying for it end up being
higher than the benefits. On April 1st 2010 one of
the barriers was eliminated, the grid-connection
fee that existed for small scale producers but the
requirement for hourly metering and reporting of
the produced electricity remains. Thus, it is not
surprising to see that solar is a marginal participant
of the electricity certificate system. In 2008 only
five plants that produced 129 MWh participated,
compared to the total 15 TWh certificate-entitled
electricity, according to Energimyndigheten’s 2009
report on the electricity certificate system.



Regarding the impact that PV has on the elec-
tricity grid, the majority of PV installations in
Sweden are grid- connected and actually this is
a requirement to be eligible for the 2009-2011
support scheme. The knowledge for grid-con-
nected plants then, exists and is gathered in the
standards. However, as international efforts in
R&D show there are concerns about a higher
presence of PV systems in the grids. A more
complex and varying production, scattered PV
facilities connected to a rather rigid grid and
also the big amounts of information that should
be managed are a concern for the local grid
owner. Consumers must also understand that
they would be responsible for the quality of the
electricity put out to the grid.

The following are local initiatives and national
frameworks from other cities and countries that
are being studied in order to evaluate which

could be applied in Alingsis:

The 1994 “Aachen Model” or “Full cost rates”,
that triggered not only similar local initiatives,
but was the inspiration for the revision of the
national Renewable Energy Sources Act in 2000
in Germany. The feed-in tariff (reward per kWh
generated) was designed to cover, over a 20 year
period, the costs of installing and financing a
PV system. Thus, PV installations, despite their
higher upfront cost, were made profitable. The
main drawback is that the burden of paying the
feed- in tariff is shared by all the consumers by
increasing the tariffs.

Another very interesting model is the above
mentioned Zurich “Solar Stock Exchange”, an
initiative by the local utilitcy EWZ in 1996. Basi-
cally it works like a “green tariff” that consumers
choose to pay and which is only used to purcha-
se solar electricity from PV. The disadvantage is
that it totally depends on the will of consumers
to apply for it but it happens so that it has been
going since 1996 and its success can be under-
stood by checking the tool they created to show

all the installations financed by the “Solar Stock
Exchange” on Google Maps.

In Spain, the Spanish PV Association (ASIF) has
presented a proposal to create a “feed-in-compen-
sation” tariff to promote self consumption in order
to better approach the “grid parity” (situation such
that the retail price of electricity is the same as the
generating cost, incentives included), expected to
arrive soon. This is an option to prevent producers
from loading electricity onto grids with a big pre-
sence of PV systems.

A project in two Swedish cities, Sala and Heby, is
the first “feed-in-tariff”’-type framework in Sweden.
An agreement between the association "Solel i Sala
och Heby Ekonomisk Forening” and the local grid
owner, SHE AB, set the conditions in 2009 for the
construction of two PV installations, one at each of
the cities and the purchase of the generated electri-

city by SHE AB.

Net Metering rewards electricity consumer-genera-
tors who put out their excess electricity to the grid.
This is widely spread in the USA where almost all
state has either a utility or state framework for net
metering. A bidirectional meter moves up or down
depending on whether the house consumes from
or loads electricity to the grid. The grid is used as

a bank or storage since the amount of electricity
taken out in excess periods is later taken back. Ener-
gimarknadsinspektionen is currently researching
about the pros and cons of a similar policy and will
present the results in November 2010.

Being involved with and learning from the chal-
lenges presented by distributed generation with PV
will be very worthwhile for utilities and citizens.

Will it happen in Alingsas?

Written by: Unai Arrieta
Passivhuscentrum and UPM Mad-
rid- EM Nantes- KTH Stockholm



