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In 2006, the Energy Performance Certificates (EPC) were implemented in the Swedish national
building code. At the same time, the energy use demands in the building code (BBR) were
transformed to be only performance based, i.e. a demand only on the maximum energy use. The
country is divided in four climate zones, with the highest allowed energy use in the north and the
lowest in the south. The EPCs are based solely on the measured energy use in the building. The
regulation requires that the measured energy use is corrected to normal use during a reference
year. However, there is no standardised methodology to account for normal use in the EPC and this
is therefore seldom done. This study is focused on investigating the cause of differences between
the calculated and measured energy use in buildings, in order to detect compliance problems with
measured EPCs. Based on interviews, analysis of two databases with EPCs in single-family houses
and multi-family buildings, complemented with energy use calculations, potential general
procedures and parameters that cause these differences are identified and investigated. Suggestions
on improvements to the Swedish EPC scheme are also presented.

For new buildings, the regulation requires that the energy use is calculated and presented for the
municipality in the building permit application. This calculation is most often based on early design
drawings where limited knowledge is available on the technical properties of the building. Previous
studies have shown that the variations on energy use caused by the occupants’ behaviour is often
underestimated in energy use calculations. In single-family houses, differences in the occupants’
behaviour can account for up to 50% of the building’s energy use. In low energy houses the variation
of the occupants’ behaviour has a larger relative impact on the energy use than for buildings with
higher energy use.

To rule out the possibility of failures in the construction and operation of buildings, the building
process needs to be followed by measurements at regular intervals of e.g. airtightness. However,
these measures are not enough to guarantee an energy use in line with calculations. Not only the
occupants’ behaviour, construction and operation influence the measured energy use. It is also
influenced by the location and number of energy use meters for heating, domestic hot water and
facility electricity. For example, a previous study showed that unexpected heat losses in culverts in
the heating distribution system increased the energy use in a multi-family building by 12.6%. Similar
results were also described in the interviews.

Two energy and climate advisors and two energy experts were interviewed in this study. They are
involved in different stages of the design of buildings and follow-up of energy use in buildings.
According to Boverket, around 90-95% of all the buildings sold in Sweden have a valid EPC. The
regulation also requires that all new buildings have an EPC two years after commissioning. There are
no national studies performed on this topic in Sweden to the knowledge of the authors. The
municipalities cannot legally force a home owner to supply them with an EPC and there are no
sanctions if the regulation is not fulfilled. The home owner is often reluctant to pay the fee for an
EPC and instead waits until the house is put on sale on the market. In this study, 100 single-family
houses were expected to have a valid EPC since 2 years passed after commissioning. However, the
number of EPCs was 44 which means 44% compliance with the current regulation. This is
problematic since the energy experts do not get the feedback needed to improve calculation
procedures and input data. In larger construction projects, an energy coordinator is often appointed
to follow up changes in the design and their influence on the energy use. For single-family houses
this is rarely done. There is no formal certification or knowledge needed to submit an energy use
calculation for a building permit application. However, there are guidelines and standardised input
data available for energy use calculations. Even though the calculated energy use corresponds well
with the energy use reported in the EPC, the calculation can be wrong, caused by erroneous
allocation of the energy supply and energy demand, making comparisons unfeasible. Wrong data on
e.g. efficiency of ventilation heat exchangers, thermal bridges and losses from circulating hot water
circuits could rule out e.g. the influence by occupant’s behaviour.

Analysis of a database containing the calculated energy use for 313 single-family houses built since
2009 in the municipality of Lerum revealed that there was no tendency for calculations targeting
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the maximum allowed energy use. The most common heating system was an air to air heat pump
followed by ground source heat pump. For 80 houses in the database, information on the heated
floor area was available. This data showed that the energy use per square meter was lower for
larger buildings. The floor area also influences the difference between the calculated and measured
energy use which is higher in percentage for smaller buildings. The information on energy use, floor
area, household electricity and hot water use in the calculation and EPC report were compared for
six of the buildings in the database. The analysis showed that there are large deviations on which
data is used and how it is obtained for the different buildings. For instance, non-compliant heated
floor area was reported where the garage erroneously was included in the EPC report. For one of
the houses, detailed numerical analysis were performed where 54 occupant scenarios were studied.
The energy use varied between 39 kWh/m? to 73 kWh/m? compared to 26.6 kWh/m? in the
calculation report and 39 kWh/m? in the EPC. This illustrates the importance of a methodology for
correcting the energy use to normal use.

The dispersion in energy use in buildings with different heating systems was analysed using a
database of 1,753 EPCs for buildings in the metropolitan Gothenburg area. Both single-family houses
and multi-family buildings were analysed. The energy use is influenced to a larger extent by the
choice of heating system than by the choice of ventilation system. As discussed above, it is
important to use the correct heated floor area and attribute the energy use to its correct demand
and supply in the calculations. In many cases, the heated floor area was transformed from other
sources than direct measurements in the building. The heated floor area was obtained by direct
measurements in 63% of the multi-family buildings and in 100% of the single-family houses. The
domestic hot water and facility electricity was allocated based on experience, and not
measurements, for a majority of the buildings.

The main conclusions of this study are that:

v' Energy use by occupant’s behaviour explain a large part of the difference between calculated
and measured energy use.

v Normal use is not standardised and therefore not accounted for in the EPC.

v" Few buildings have energy meters that separate energy use for heating from energy use which
should not be included in the EPC, e.g. household electricity.

v' Bad compliance of the number of EPCs reported for new buildings 2 years after commissioning is
caused by lack of follow-up actions.

To improve the EPC scheme and quality of energy use calculation, further work is needed in the
area of standardising input data, calculation procedures and reporting of EPC.
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The Energy Performance of Buildings Directive (EPBD) adopted by the European Union in 2010,
states that energy efficiency measures in buildings have to be aimed at reaching new and
retrofitted “nearly zero-energy buildings” (NZEB) by the end of 2020. All new public buildings
should by the end of 2018 be designed as NZEB. To control that the existing and new buildings
perform as expected, every Member State (MS) should implement Energy Performance Certificates
(EPC) in their legislation. These certificates should be issued for every building which is
constructed, sold or rented out to a new tenant [1]. In Sweden the National Board of Housing,
Building and Planning (Boverket) is responsible for implementing the action.

The first Swedish building code was implemented in 1946 [2] and the first energy use requirements
were introduced in 1975 after the oil crisis in 1973-1974. The requirements were specified with
maximum U-values and demands on the airtightness for different building parts. The codes were
developed during the following years, tightening the demands on the energy use. The codes have
the same requirements for new developments and retrofitted buildings, and since 2006 the code
(BBR) is based on a performance criteria which is a maximum level on the energy use of the building
and the average thermal transmittance (U-value) of the building envelope. There are two types of
buildings defined in the code where dwellings are divided in single-family houses and multi-family
buildings (from 1 March 2016), and non-residential buildings comprise all other buildings which are
not dwellings. The country is divided in four climate zones which all have different requirements
with the lowest allowed energy use in the south and the highest in the north. The requirements are
also different for buildings heated by electricity (>10 W/m?) and for all other heating sources [3].
The system boundary for which the final energy use is accounted for is presented in Figure 1.
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Figure 1: System boundary for the energy use of buildings in Sweden [4].

QUALICHeCK 5



The final energy use is calculated as:
Ebeu = Eheat + Ecool + Edhw + Ef (kWh) (1)

where E,, is the energy which, in normal use during a reference year, needs to be supplied to a
building (often referred to as purchased energy), E;..: is the energy use for heating, E,,,; is the
energy use for comfort cooling, Egp, is the energy use for domestic hot water, and E; is the
building's facility electricity. This is the part of the electrical energy used for building services
necessary for the use of the building, where the unit is in, under or affixed to the exterior of the
building.

The scheme of EPCs came into force in October 2006 in Sweden. The first energy experts were
certified in the summer of 2007 and the first EPC was registered in September 2007. Up till May,
2015, there are 556,000 EPCs registered in the national database. Contrary to most countries in the
EU, the Swedish EPCs are based on measurements of the actual energy use in the building. The
measured energy use is corrected for the climate variability by using a reference year, e.g. 30 year
average. The energy use should also be corrected for normal use. The more common procedure in
other EU countries is to calculate (i.e. not measure) the energy use for the buildings which are
affected by the scheme. This is also possible in Sweden if the measured energy use is unavailable
[5]. An EPC is valid for 10 years.

Sveby (Standardise and verify the energy performance in buildings) is a voluntary national program
involving major actors in the Swedish building sector in order to comply with the new energy
performance requirements in buildings (EPBD). The objective of Sveby is to provide standardised
input data for energy calculations and recommendations regarding verification of (compliance with)
the required energy performance of buildings, thus providing a necessary complement to the more
general recommendations in BBR. Some categories of what is normal use are listed by Sveby [6] as
standardised occupancy profiles:

v’ airing and ventilation;

v’ solar control strategies (curtains, awning);
v household electricity;

v domestic hot water use.

The indoor temperature should be 21°C for all buildings, except for homes for elderly where 22°C
should be used. The temperature used in the calculation can be corrected for deviations found by
measuring the temperature in the finished building, as long as the difference is not caused by
operational or other errors. Normally, variations in the indoor temperature over the day are not
considered. The same applies for the effect by individual measurements of the heating energy in
each dwelling, because the effect by these are uncertain [6].

An investigation by Fremling [7] on the energy use in multi-family buildings showed that none of the
standardised input data from Sveby for hot water use matches the measured data in the buildings.
To be able to track where the energy is used, individual metering should be installed in new
constructions. A parameter which is specifically difficult to forecast is the energy use caused by
airing. The parameter which causes people to open their windows differs in the calculation models
and should be further investigated. Since small open gaps (when airing) can lead to large energy
losses, small gaps should be avoided as far as possible so that there is no constant draft causing high
energy losses.

There are two methods for correcting the measured energy use to the reference year. The first
method is called the degree day method and is based on a summation of the differences between
the average daily temperature and +17°C at the location for each month. A correction factor is
calculated by the quotient of the degree days for each month in the heating season during the
measured year compared to that month in the reference year. The energy use for space heating is
divided by this correction factor. Then the energy use for domestic hot water is added to get the
total energy use. This method is not used in the EPCs but here a method called the energy index
method is used instead. This method is based on the equivalent degree days for the location. This is
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calculated by a summation of the temperature difference between the daily average equivalent
temperature and the indoor temperature 21°C. This is divided by the number of hours during the
day and night when space heating is required. The energy index is then calculated by dividing the
number of equivalent degree days with the number of equivalent degree days during the reference
year. The energy use for space heating is multiplied with the energy index and then the energy use
for domestic hot water is added to calculate the total energy use.

The EPCs, based on the measured energy use, have to be issued within two years after
commissioning of a building when the building permit application was filed after 1 January 2009.
The energy use should be measured during a period of 12 consecutive months. The compliance of
EPCs was supposed to be checked regularly by the municipalities up until 8 July 2012. At that time,
the law was changed and Boverket was made responsible for follow-up actions. According to
Concerted Action EPBD [8] 90-95% of the buildings sold in Sweden at the end of 2012 were certified.
However, at the same time 35% of the rental buildings were lacking a valid EPC. This was required
since 1 January 2009.

Boverket [9] studied how buildings from between 2007 and 2012 complied with the energy
regulations at the time of construction. The study was based on EPCs from 20,000 buildings with
measured energy use. The non-compliance was 34% and 17% of the multi-family buildings built in
2012 with electrical heating and other heating sources, respectively. The worst compliance was
found for the multi-family buildings built in 2007, where 70% and 64% of the buildings with electrical
heating and other heating sources did not comply. For single-family houses built in 2011, non-
compliance was found in 49% of the houses with other heating sources while in 2007, it was 76% and
63% for the houses with electrical heating and other heating sources, respectively. There are
several studies on the causes for these deviations. Eliasson and Lindstrom [10] investigated the
energy performance of newly built multi-family buildings. Differences between calculated and
measured energy use were identified. The study showed that the energy use for heating can be
more than twice the estimates. Most deviations in the calculated values were derived to inaccurate
design values and inapt calculation methods.

The causes for the difference between calculated and measured energy use was also discussed by
Filipsson and Dalenback [11]. By investigating two buildings with homes for disabled, one building
with homes for elderly and one kindergarten in Gothenburg, they identified a number of different
parameters and steps in the design process that could lead to errors. Normally, the energy use
calculations end up in an energy use somewhat lower than the requirements. This safety margin is
in some cases based on the percentage of the energy use. For low energy buildings, the difference
between the calculated and measured energy use is often larger in percentage since the absolute
energy use is lower than in other buildings. However, Filipsson and Dalenback [11] showed that this
alone cannot cause the higher relative difference in calculated and measured energy use for low
energy buildings. One cause for higher measured energy use is bad balancing of the heating system
which could lead to more airing. Another cause is that the recommendation by Boverket to add 20%
to the average thermal transmittance for thermal bridges probably is an underestimation for these
highly insulated building envelopes. Furthermore, the present recommendations by Sveby [6] to
account for horizontal solar shading might overestimate the surplus from solar radiation since the
heating in low energy buildings is more concentrated to winter time, when the sun is low on the
horizon, compared to the heating period in other buildings. Finally, in projects with many partners
involved there are more mistakes in the calculations and therefore an iterative process would be
preferable to catch last minute changes in the project.

The difference between calculated and actual energy use in low energy buildings was also studied
by Kurkinen et al. [12]. They investigated the design and construction process for 21 multi-family
buildings which showed that half of the investigated buildings had a higher energy use than
calculated; it was between 3 and 28% higher than the calculated energy use. Even in the buildings
where different control measures, such as airtightness measurements, were made to guarantee a
low energy use, the measured energy use was higher than calculated in 43% of these buildings.
However, the number of buildings studied was too low to make certain and generally valid
arguments on how to improve the design and construction process.
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As a complementary study, Kurkinen et al. [12] also calculated the dispersion of the energy use in
four multi-family buildings and two single-family houses with different shapes and ventilation
systems. The multi-family buildings consisted of two point blocks and two slab blocks with either
extract air ventilation or extract air ventilation with heat recovery. Based on variations in the
parameters outdoor and indoor temperature, thermal inertia, air leakages, unbalanced ventilation
system, heat losses in ventilation ducts, defrosting of the heat recovery unit, thermal bridges and
internal heat gains, calculations were performed using the commercial software BV2 [13]. The
conclusion of the study was that a difference of 10% between measured and calculated energy use
could be acceptable and that the selections of the outdoor and indoor temperature are the most
important parameters.

Majcen et al. [14] reported that buildings in The Netherlands generally had a much lower measured
energy use when comparing it with the one presented in the EPC (based on calculations). Low
energy buildings, on the other hand, consumed more energy than expected. The study was based on
EPCs for 200,000 buildings which was compared to the gas consumption. The reason for the
difference was believed to be that much is still unknown in the field of statistically valid and
standardised dwelling use. The relationship between energy use, dwelling use, dwelling type and
occupant characteristics does not always correspond to reality. Majcen et al. [14] finally argues that
EPCs based on measured energy use (such as in Sweden) would not provide more accurate results
than calculations, since the measurements are based on the former occupant of the dwelling.

In addition to occupant behaviour, the measured EPC is also affected by the location of the energy
meter. Losses in the distribution of heat in a property with several buildings can be substantial if
the culvert is placed outside of the building envelope but still included in the energy measurement.
In energy use calculations this heat loss is often omitted which could explain parts of the difference
between measured and calculated energy use for buildings heated with district heating. Bergqvist
[15] studied a building constructed in 2008 located in Huddinge, south of Stockholm. It is heated by
district heating, and a supply and exhaust air handling unit with heat recovery is installed. In the
EPC, the reported energy use is 118 kWh/m?. A detailed investigation of the building showed that
this energy use is higher than expected by normal use. Three reasons were identified. A lower
efficiency (50%) of the heat exchanger in the air handling unit and 50% higher hot water
consumption than expected. Furthermore, there were also large heat losses from a heating culvert
outside of the building envelope with a total length of approximately 800 meter. The measured
energy use of the building was 82 kWh/m? when these abnormalities were accounted for. Of the
additional heat losses, the culvert accounted for 10.3 kWh/m?2, which increased the energy use with
12.6% if it was not corrected.

The objective of this study is to investigate the compliance between the required energy
calculations for the building permits and the reported energy use in the EPCs. More specifically, the
objective is to determine potential general procedures and parameters that cause deviations
between the forecasted and measured energy use. A second objective is to improve the compliance
of measured EPCs by identifying error sources and error magnitudes and suggest means to improve
the quality of EPC data.

The calculated energy use, which is mandatory when applying for a building permit, is controlled
and compared with the actual measured energy use for the building in use, documented in the EPC.
This gives an indication on how widespread the problems regarding erroneous building permit
energy use calculations are in Sweden. Since information is available both on measured and
calculated values for some parameters, this also supports the improvement of EPCs based on
calculations.

The work in this study was supported by the Intelligent Energy Europe project ‘Towards improved
compliance and quality of the works for better performing buildings (QUALICHECK)’. Most of the
work was performed by Par Johansson, Paula Wahlgren and Jan-Olof Dalenback at Chalmers
University of Technology. The contribution to this work from Peter Rosengren and Erik Elgered
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(energy and climate advisors at Lerum municipality), Linnéa Lindh and Caroline Brovall (BSc
students Chalmers), Paul-Clément Riviére (internship Chalmers), Magnus Osterbring (PhD student
Chalmers), Jasenka Hot (WSP Environmental), and Christer Rosfjord (Boverket) are greatly
acknowledged.

This study is based on two databases of energy use in buildings and is supported by interviews with
two energy experts and two energy and climate advisors. The first database comprises calculated
and measured energy use for 44 single-family houses from 2011 onwards. A numerical simulation
study of the energy use in one single-family house is performed to explain some of the differences
found in the database of calculated and measured energy use. The second database is a collection
of 1,753 EPCs divided into 1,028 multi-family buildings and 725 single-family houses from 2006
onwards in the metropolitan Gothenburg area (south west of Sweden). The databases were selected
based on quality of the data and access to the database. The databases contain some personal
information on the home owners and are therefore not made available to third parties.

The aim of the interviews is to identify error sources and why these errors occur, to propose an
improved quality assurance procedure. The aim is also to investigate compliance issues with the
Energy Performance Certificates (EPCs) for buildings. The interviewees were selected based on their
experience on working in the area of performing energy use calculations, EPCs and providing
guidelines to home owners and companies.

Two energy and climate advisors were interviewed face to face on 12 May 2015 by the BSc students
Linnéa Lindh and Caroline Brovall within their BSc Degree project. The energy and climate advisors
have been working at the municipality of Lerum for 6 and 2 years, respectively. They are working in
the building permit division in the department of urban planning at the municipality. Their main
tasks are to provide guidance regarding heating, energy costs, energy efficiency, transport and
climate, and applying for public funds in the energy area and other related topics. Around 66% of
their advices concern solar panels and photovoltaic systems. This service is free of charge for the
public, for small and medium enterprises and organisations.

Jasenka Hot has been working as an energy consultant at WSP Environmental since 2004 and is since
2011 team manager for the energy experts in the Energy Systems group at WSP Environmental in
Stockholm. Jasenka was interviewed through Skype on 16 January 2015 by the Chalmers researchers
Par Johansson, Paula Wahlgren and Jan-Olof Dalenback. Jasenka has experience of energy
calculations in different stages of complex building projects. In 1992 she obtained an MSc in
Mechanical Engineering from the Technical University of Sarajevo and since 2011 she is a PHI
certified passive house expert. She is engaged in knowledge sharing, giving lectures for clients and
in the development of HVAC and other components for low energy buildings, passive houses and plus
energy buildings. She has also been involved in the development of a concept for low energy
buildings with passive house standards for 5 years.

A second interview was done with an energy expert face to face on 13 May 2015 by the BSc
students. The energy expert has 5 years’ experience from calculating energy use in new multi-
family buildings. The interviewee’s main task today is to investigate the energy use in larger
building stocks in a research project. Instead of calculating for only one building, districts and up to
city scale are calculated. The methodology is the same for energy calculations for only one building
and for energy use at district level. This means that systematic errors and wrong assumptions in the
energy use calculations and EPCs have to be investigated.

The vision of the municipality of Lerum is to become Sweden’s best performing municipality
concerning the environment in 2025. One of the main parts of this work is to stimulate buildings
with less energy use. To encourage construction of new buildings with low energy use, the
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politicians in 2010 decided to introduce a reduction in the fees for urban planning and building
permits for low energy buildings in 2011. The municipality has a lower maximum demand on energy
use than what is defined in the national building code (BBR). The urban planning fee is reduced by
half if the energy use is 25% under BBR. For an energy use 40% under BBR the urban planning and
the building permit fees are reduced by half. For 50% under BBR the urban planning fee is 0 and the
building permit fee is reduced by 50%. From 2013, there are also possibilities to get money from the
municipality when heat and electricity are produced at the building, or when building materials
with low environmental impact are used.

The decision to get reduced fees is based only on the calculated energy use presented in the
building permit application. However, the follow-up of the energy use from the calculation can be
done either by an EPC, or by submitting own readings of the energy use to the energy and climate
advisors. These are gathered in a database which comprises of 313 single-family houses from 2009
onwards. These are analysed and compared to the calculated energy use in the building permit. The
building permits comprise of required calculated energy use, year of construction, building type,
building size, heated area, number of dwellings, and type of heating and ventilation system. These
are compared to the information in the EPC in the cases where these are available.

The main question in this part of the study is, whether there are procedures or systematic errors in
the calculation of the energy use. These could be due to lacking quality assurance or low quality of
input data. A hypothesis is also that the energy use calculations for the buildings are close to the
maximum allowed energy use since there is a strong economic incentive to reach a low calculated
energy use and reduced fees. The errors that could occur in the interpretation and representation
of the measured energy use are also investigated. The resulting analysis will show to which extent
the calculated energy use agrees with the measured energy use when the building is in operation. It
has previously been observed that this agreement is different for houses with a different heating
and ventilation system. Therefore, an investigation of the correlation between these choices and
the difference between calculated and measured energy use is performed. The floor area of the
building could also influence the difference between calculated and measured energy use since
occupants’ behaviour would have less influence in a larger building than in a smaller building with
identical occupants. Detailed investigation of 6 single-family houses is performed.

To explain some of the differences between the calculated and measured energy use, one single-
family house in Lerum is selected for detailed investigations. The commercial numerical program
IDA Indoor Energy and climate 4.5.1 (IDA ICE) [16] is used for this study. The simulations are
performed by changing one parameter at a time to study the effect on each changed parameter on
the energy use. Based on the available information from the literature, a number of scenarios are
defined. In this study, three levels of cases are investigated which are divided on occupants’
behaviour, building characteristics, climate data and a mix of the worst of the first two set of cases.

For further analysis, a database comprising 1,753 EPCs is used to study the dispersion in energy use
for buildings with different heating and ventilation systems. The database is divided into 1,028
multi-family buildings and 725 single-family houses from 2006 onwards in the metropolitan
Gothenburg area (south west of Sweden). The dispersion in energy use is studied to get an
indication on the significance of the choice of heating and ventilation system on the energy use.
Statistical analysis is performed on the data for buildings with a heating and ventilation systems
with a share larger than 5% of the database. This shows how each system influences the dispersion
in energy use. Since all buildings are located in the same climate zone with the same demands on
the maximum energy use, large dispersion is not expected. This information can then be used to
propose methods and procedures to improve the energy use calculation, design and construction of
buildings with different heating and ventilation systems. Large dispersions reveals a need for more
knowledge and higher quality input data for energy use calculations.
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The interviews provide knowledge and experience from practice on how energy calculations for
building permits and EPCs are performed. They also suggest procedures and methodologies on how
the compliance of calculations and EPCs could be improved. Two energy and climate advisors and
two energy experts were interviewed.

The energy advisors give advices to house owners on energy efficiency measures which lead to less
energy use in existing and new buildings. The follow-up of the energy use from the calculation
presented in the building permit application can be done either by an EPC or by submitting own
readings of the energy use to the energy advisors. The accuracy of the home owners own energy
readings are less accurate than the EPCs. However, the municipality argues that it is better to get
some figures on the energy use than nothing. Out of the 52 energy measurements in their database,
only 44 are EPCs. The problem is that the municipality cannot legally require an EPC from the owner
and the owner is often reluctant to pay the fee (300-500€) for the EPC. The quality of the figures
differs very much between the EPCs and the reported own readings of the energy use. If no energy
use is reported to the energy advisors and no EPC is issued within two years after commissioning,
the municipality sends a reminder to the house owner to report the energy use. If there is still no
energy use reported nothing happens.

Norra Djurgardsstaden in Stockholm is a brownfield land development project scheduled for
completion in 2025. The project comprises of 12,000 dwellings and 35,000 work places. The first
700 apartments were finished in 2012. The interviewee Jasenka Hot is currently involved in follow-
up of energy use calculations in this new large scale development. She is responsible for quality
control of the calculations and for giving a second opinion for the Office for Development
Administration, City of Stockholm.

Based on her experience, the best results of the calculations in the different design stages is when
the same person is responsible for the energy calculations throughout the design process. Then it is
easier to follow up and implement changes in the design also in the calculations. The process starts
with very coarse guesses on energy use based on the first layout program. The calculations are more
detailed in the building program phase and in the best case they are improved and updated with the
correct input data in the systems planning phase. In her opinion, the energy use calculations would
be of even higher quality if a fourth calculation is performed after commissioning of the building,
based on the detailed design drawings for the finished building.

In larger construction projects, an energy coordinator is appointed and responsible for following
standards and procedures. However, for smaller projects, guidelines for energy use calculations are
missing or unclear, see Table 1. Another problem is that anyone is allowed to perform the
calculations since no formal certification is needed. The procedures could be more detailed in the
guidelines from the standardisation organisation Sveby [6] which aims to standardise the input data
for energy use calculations based on investigations and measurements. In this case, the same
mistakes are made in all projects. This would make quality assurance more straight forward. A
standardised calculation software would also be a good means to standardise the procedure. This
software should be updated with short intervals, a so-called living software.
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Table 1: Summary of common mistakes and questionable procedures in calculations and measurements of

energy use.
o No safety coefficient for poor commissioning
= >
g o Domestic hot water (DHW) circulation only heat gain during heating
g £ season
258
2% et DHW circulation in unheated spaces, still calculated as a heat gain
— = C
L) § Heat losses in culverts and ducts are incorrectly treated
A < 0
S © Indoor temperature often too low in calculation compared to reality
@ Wrong U-value of windows
iel . . L . .
5 Efficiency of heat exchanger in air handling unit based on yearly
§ performance
S Facility electricity underestimated* (could be 10 kWh/m?)
©
5 Energy use for DHW 25 kWh/m? whereof 70% can be calculated as heat
§_ gain*
= Household electricity 30 kWh/m? whereof 70% can be calculated as heat
gain*
Airing 4 kWh/m?* (should be weighted somehow to heating system)
Heating gains from solar radiation* (could be 5 kWh/m?)
on
£
S Facility electricity too high
é Indoor temperature too high
£
o
O
1=
% Seldom measure heating energy and DHW separately
> Floor heating/DHW allocated based on heated area and statistics
©
% S Wrong heating energy use to be normalized by year
5 Washing machines on DHW, not taken into account
o
é Energy losses in heating distribution system not evaluated
Air tightness not as calculated
Thermal bridges worse than in design process

*The general value recommended by Sveby [6] is often too low/high

The interviewee works at a major construction company in Sweden with energy use calculations and
follow-up actions in problematic buildings. Normally the calculations are performed using a
commercial software with multi-zone modelling capability. Input data is generally based on the data
in Sveby [6]. Nowadays, the most common procedure is to use hourly dynamic calculations
compared to the previously common degree day method which was less accurate for energy use
calculations. This means that the temperatures are not given as fixed values but calculated based
on the heat supply from the heating system in the model.
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According to the interviewee’s experience, the persons involved in making the energy use
calculation for single-family houses are not as experienced and serious as for other more complex
buildings. Since anyone can calculate the energy use for buildings, there will be differences in how
thorough the calculations are done. Sometimes, not all parameters are included in the calculation
which makes the calculation differ from the reported energy use. There are also differences in how
the calculated energy use is reported in the end. In some cases, the energy use is given as a fixed
value and, in some cases, it is given as the average heating power over a time period.

The energy use calculation can never be of higher quality than the input data. If the reporting of
the results of the energy use calculations would be more standardised, the quality could be
improved. However, the procedure is already quite standardised since most energy experts are
using the same input data. There are already some municipalities that demand standardised energy
use reports and standardised input data reports to get standardised calculations.

It is difficult to get smaller difference between the calculations and reported energy use since the
occupant’s behaviour influences the energy greatly. For instance, the interviewee mentions one
case with six identical single-family houses where the measured energy use differed by 25% from
the one with lowest to the highest energy use. This is the most difficult part, how to take the
occupant’s behaviour into account in the calculations.

Even though the end result of the energy use seems correct, the different parts of the energy use
could be wrong. This was also shown in the numerical study presented in Figure 7. It is therefore
important to control, not only the final result but, also the different heat gains and losses, since the
end result can look correct but there are still errors in the calculation. This is very problematic
when different measures to reduce the energy use are investigated. For example, the values given
by the producers on the efficiency of air to air heat exchangers, heat pumps and similar appliances
are often too high. Another example is the losses from circulating domestic hot water in large
buildings. For these buildings, the regulation for the maximum time before hot water reaches the
faucet was changed in 2006. This has led to higher energy losses than what is assumed in the energy
use calculations.

Another feature that could be added to the calculation procedure is to have a set of variable input
data, or input data with a range of values for each parameter. This would add an uncertainty
analysis to the results, instead of giving a deterministic value on the energy use. The reality is that,
every input data is a guess and every guess will be wrong in the end. Therefore, probability
distribution functions for the input data could be a good idea instead of fixed values.

The follow-up of the calculated energy use supplied with the building permit should be done within
24 months after commissioning. However, this is rarely the case in reality. The municipality of
Lerum is one of few municipalities in Sweden (to the knowledge of the authors) that keeps an
updated database of calculated and measured energy use. The municipality of Lerum is situated in
the south west of Sweden, 20 km outside Gothenburg, see Figure 2. It has 40,000 inhabitants and is
part of the metropolitan Gothenburg area with 973,000 inhabitants. The municipality is mainly rural
where Lerum, with 17,000 inhabitants, is the major town. The database comprises of data for 313
single-family houses from 2009 onwards, with information on the calculated energy use, year of
construction, building type, building size, heated area, number of dwellings, type of heating and
ventilation systems and the EPC data in the cases where these are available. Out of the 313 single-
family houses in the database, 52 have information on the measured energy use. The information
comes in 44 cases from EPCs, and in 8 cases by own energy readings by the home owner. The 44
EPCs have been analysed and compared to the calculated energy use in the building permit.

QUALICHeCK 13



Orebro

Lerum Stockholm

Gothenburg

Figure 2: Climate zones in Sweden for energy use calculations from March 1, 2016, and location of Lerum
municipality and the cities Gothenburg, Orebro and Stockholm.

The municipality of Lerum is located between two climate zones, on the border between zone llI
and IV. The average annual temperature is lower in Lerum than in Gothenburg, but higher than in
Orebro, see Table 2. Since there is no standardised climate file for Lerum often the closest
available city is used instead, which means climate data for Gothenburg, even though it is not in the
same climate zone, or Orebro could be used. This information is important and can partly explain
why there is a deviation between the calculated and measured energy use. For the single-family
house simulated in the next section, a climate with average outdoor temperature of 6.3°C was used
in the energy use calculation while the average outdoor temperature is 7.7°C in Lerum. This 1.4°C
difference increases the energy use by 3.5-4 kWh/m?2,

Table 2: Average temperature of Gothenburg in climate zone IV, and Orebro, Lerum and Stockholm in climate

zone llI.
o
Gothenburg (Zone V) 8.9°C
Orebro (Zone Ill) 6.9°C
Lerum (Zone Ill) 7.7°C
Stockholm (Zone llI) 8.0°C

One would expect that 2 years after commissioning every house that registered their building
permit application after 1 January 2009 would have reported their energy use in an EPC. Out of the
313 houses in the database, 265 houses had a building permit issued after this date. However, of
these houses only 100 had been officially taken in use two years prior to 25 May 2015, when the EPC
database was investigated. This means 44% of the houses had a reported EPC which gives a 56% non-
compliance with the EPC requirements.
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One of the questions raised in this study is whether there is a tendency that the energy use
calculations are close to the maximum allowed energy use. The motivation for this is because there
is a financial incentive in the municipality of Lerum, to prove a low energy use, some calculations
could have been adjusted to this limit. Most buildings are heated by electric heating while the limit
for the energy use is 55 kWh/m? in BBR. The limit for a 50% deduction of the urban planning fee is
an energy use of 25% under BBR, which means 41.3 kWh/m?2. If the energy use is 40% lower than
BBR, i.e. 33.0 kWh/m?, the fee for the urban planning and building permit fees are reduced to half.
The urban planning fee is 0 and the building permit fee is reduced to half for an energy use that is
50% under BBR, i.e. 27.5 kWh/m?. Figure 3 presents the 313 buildings with calculated energy use
compared to the corresponding limits for the deduction of the urban planning and building permit
fees.
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Figure 3: Calculated energy use for the 313 buildings compared to the levels for reduction for urban planning
and buildings permit fees (black lines).

There are 21 buildings that have a calculated energy use between 32 kWh/m?2 and 33 kWh/m?2. Out
of these, 6 buildings are exactly at 33 kWh/m? (40% below BBR). There are 10 buildings that have a
calculated energy use between 40.3 kWh/m? and 41.3 kWh/m? (25% below BBR). However, there is
no clear tendency that the calculations are close to the allowed maximum energy use. To draw
conclusive conclusions a larger data set is needed. The straight line at 61 kWh/mZ2in Figure 3 is
caused by an area planned for 16 identical houses.

Out of the 313 houses, 297 had information on the heating system. Of these, 244 had an exhaust air
heat pump or a system combined with this. This is 82% of the houses. Among the 130 houses that are
regarded as low energy houses (i.e. 25% below BBR), this heating system is also the most commonly
found in 64% of the houses. A ground source heat pump, or a combination of this with other

systems, is found in 41% of the houses. This system is only found in 3 of the houses which are not
regarded as low energy houses which is only 1.8% of these houses.

To investigate the influence by the floor area on the energy use, 233 houses were investigated. The
remaining 80 houses lacked information on the floor area in the database. The calculated energy
use and the floor area for each house is presented in Figure 4.
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Figure 4: Calculated energy use with corresponding floor area for the 233 houses. The black line shows the
tendency for larger buildings to have a lower energy use.

Although the R-squared value is only 0.1 for the trend line, there is a tendency that larger buildings
do have lower energy use per square meter. For buildings with a calculated energy use below 41.3
kWh/m? (25% below BBR), the floor area was 180 m? on average, with a span between 95 m? to 402
m?. For the buildings with a higher energy use, the average floor area was 145 m?, with a span
between 74 m? and 250 m2. In general, it is easier to get lower transmission losses in buildings with
a more compact thermal envelopes, i.e. two-storey buildings have less transmission losses than
single-storey buildings with the same floor area. Larger buildings are more commonly two-storey
buildings which could explain the lower energy use per square meter for these buildings.

The difference between the calculated and measured energy use for the 44 single-family houses
with an EPC available in the database is presented in Figure 5.
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Figure 5: Calculated and measured energy use for 44 single family houses in Lerum municipality. The blue line
indicates a perfect match between the calculated and measured energy use. The orange area indicate a
deviation of more than 10% from a perfect match.
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There are 29 of the 44 houses which have a difference between the calculation and measurement
larger than 10%. Smaller than 10% is considered acceptable according to Sveby [6]. The average
difference is 25%, while the house with the largest difference has a 113% higher measured energy
use than calculated. Since the calculations are performed at an early stage and may not have been
updated with the latest drawings and information, these results are only indicative.

The choice of heating system seems also to influence the energy use. Buildings with ground source
heat pump have less energy use than buildings with other heating systems. The difference between
the calculated and reported energy use is also generally lower for this heating system. That could
be caused by the more stable temperature levels in that system compared to other heating systems.
The heat is collected 100 meters below ground and is therefore less influenced by fluctuations in
the outdoor temperature and occupant’s behaviour. An exhaust air heat pump, on the other hand, is
influenced by e.g. opening and closing of windows and doors which makes the COP vary more during
the day and throughout the year. Less common systems, such as pellets burners and shallow ground
heat source pumps, have larger difference between the calculated and measured energy use. This
could be caused by difficulties to model these systems in the available commercial software.
However, the sample is too small to draw conclusions on the difference based on the choice of
heating and ventilation systems. Therefore a larger database of EPCs is used to study these
influences in the coming section.

Of the 44 houses with both calculated and measured energy use, only 34 houses had also a reported
floor area. These houses are presented in Figure 6.

300
250
[ ]
e ©
® o
o [ ]
NE 200 e . T
N—’ ° [ ] °
S 150 - <" ° .
© s B )
B ) o o0 [}
(@)
iz 100 i
[ ]
50
0
-120%  -80% -40% 0% 40% 80% 120%
Difference

Figure 6: Difference between calculated and measured energy use for the 34 single-family houses with
reported floor area in the bulding permit. The orange area indicates a deviation of more than 10% from a
perfect match.

Large buildings have a lower difference in percentage than smaller buildings which is expected since
the difference in percentage should increase for smaller numbers. The difference could also be
based on the fact that the calculation is done for normal use, while in reality this use varies from
building to building. This variation will have less influence in a large building compared to in a small
one.

The larger difference between the calculated and reported energy use could also be due to the fact
that the floor area is reported erroneously. A detailed investigation of the calculation and EPC
reports for 6 of the houses revealed errors both in the calculations and measurements, see Table 3.
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Table 3: Floor area and energy use from the calculation and EPC report for 6 single-family houses.

Floor area Energy use Energy use
(m?2) (KWh/m?) (kWh)
# Calc. EPC Calc. EPC Calc. EPC
1 204 230 41.5 28 8 464 6 400
2 139 174 42.8 56 5945 9 746
3 166 197 40 32 6 702 6 336
4 175 176 26.6 39 4670 6 822
5 229 202 31.8 34 7 287 6 908
6 186 185 30.1 22 5610 4014

There are some discrepancies between the buildings on how the floor area is calculated. In some of
the cases, the garage is included in the floor area in the EPC. This is wrong. For one of the houses
(#3) a glassed balcony is included in the floor area but it is probably unheated which means it
should not be included. If this is accounted for, the energy use would be 38 kWh/m? instead of

32 kWh/m? which should be compared to the expected 40 kWh/m?2.

Another problem found in the calculation reports is that the U-value is calculated wrong. For one
house (#1) the average thermal transmittance is doubled because of an erroneous calculation of the
thermal bridges, which could explain the lower energy use in the EPC for this house. If this is taken
into account, the calculated energy use is reduced to 28.7 kWh/m? which is close to the 28 kWh/m?
found in the EPC report. Also, for this house the garage was included in the floor area in the EPC
and with this removed from the EPC the energy use is 31 kWh/m?.

Another important observation which was done in the investigation of the 6 houses described in
Table 3 was that the household electricity varied a lot. The household electricity in dwellings has
increased during the last years by the use of more household appliances which has not been
counteracted by the more energy efficient equipment. During 2005-2008, measurements in 200
single-family houses showed that the household electricity was 5,100 kWh per year on average. The
recommended value for household electricity for energy use calculations for single-family houses is
2,500 kWh per household and year, plus 800 kWh per person and year [6]. Table 4 presents the
household electricity used in the calculation and EPC report for the 6 single-family houses above.

Table 4: Household electricity used in the calculation and EPC report for 6 single-family houses.

Household electricity Household electricity

(kWh) (kWh/m?)
# Calc. EPC Calc. EPC
1 3,574 4,500 17.5 19.6
2 3,663 3,400 26.4 19.5
3 6,606 4,600 39.8 23.4
4 6,744 4,000 38.4 22.7
5 7,542 - 32.9
6 6,909 4,338 37.1 23.4

It is clear that the selection of household electricity is not following the Sveby standard [6] in either
the calculation or measurements in the houses. For a household of two, the household electricity
would be 4,100 kWh and for a household of four it would be 5,700 kWh according to Sveby [6]. In 4
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of the 6 cases above, the household electricity is higher in the calculation report than in the EPC. As
an example, house (#2) has a 1,000 kWh lower household electricity than the other houses in the
EPC. The consequence of this assumption is that the energy use for heating is increased instead of
allocating this energy to the household electricity. Since the household electricity is not measured
separately from the electricity for heating, it is impossible to tell what the real household
electricity is. With the same household electricity in house #2 as in the other houses, the measured
energy use decreases to 50 kWh/m? compared to the 56 kWh/m? in the EPC and 42.8 kWh/m? in the
calculation report.

To study the influence by the different parameters identified above, one of the houses (#4) was
selected for a detailed parametric study. This is presented in the next section.

The energy use of a single-family house in the municipality of Lerum (Annex VII) was calculated by
using the commercial numerical program IDA Indoor Energy and climate 4.5.1 (IDA ICE). The system
to be simulated consists of a building with one or more zones, a primary system and one or more air
handling systems. Surrounding buildings might shade the building. Weather data is supplied by
weather data files, or is artificially created by a model for a given 24-hour period. Consideration of
wind and temperature driven airflow can be taken by a bulk air flow model. Simulations were
performed by changing one parameter at a time to study the effect on each changed parameter on
the energy use.

Based on the information presented in the background and in the previous section, a number of
possible causes for the difference between the calculated and measured energy use were identified.
These can either be based on occupants’ behaviour, wrong assumptions made in the calculations or
by measurement errors of the floor area or energy use. In this study, three levels of cases are
investigated which are divided into occupants’ behaviour, building characteristics, climate data,
and a mix of the worst of the first two set of cases.

The simulations with data from the calculation report give an energy use of 32.2 kWh/m? while it is
26.6 kWh/m? in the calculation report and 39 kWh/m? in the EPC. One potential cause for this
difference is that the coefficient of performance (COP) of the heat pump was 3.58 in the calculation
report for a ground source heat pump which is changed to an exhaust air heat pump with a lower
COP (around 2.5) in the EPC. Such last minute changes can explain some of the differences between
calculated and measured energy use in buildings. It is important to note that these changes have a
real impact on the energy use while they can be accepted without performing a new energy use
calculation.

The household electricity was also very different between the calculation report (6,744 kWh) and
the EPC (4,000 kWh). If the same value is used for the EPC, the energy use decreases to

23.4 kWh/m? which is close to the 26.6 kWh/m? in the calculation report. This shows the
importance of selecting correct input data.

Occupants affect the energy use by varying behaviour and preferences when it comes to indoor
temperature, hot water consumption, electricity use, airing habits, etc. The first three factors have
been investigated with the values presented in Table 5. These create a total of 54 cases that have
been simulated.
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Table 5: Input data on behaviour analysis in IDA ICE. The values are based on the recommendations given by
Sveby [6] and variations found in the literature [6].

Number of Household Hot water
persons electricity consumption
1 3.3W/m? = 5,100 KWh/year 4> l/pers/d High

=53 m3/year/pers (blue/left)

1.6 W/m? + 0.52 W/m?/pers =
2 2,500 kWh/year +
800 kWh/year/pers

38.4 l/pers/d Medium
=14 m3/year/pers (orange/middle)

32.9 /pers/d Low
=12 m3/year/pers (green/right)

The average indoor temperature is 21°C in single-family houses and 22°C in multi-family buildings
while 20°C is the temperature used when calculating energy use in passive houses [6]. Therefore
these three levels (20°C, 21°C and 22°C) of indoor air temperature were used in the simulations.

The number of people in the dwelling varies depending on the size of the house. The most common
number of people in single-family houses is 2 adults, followed by 1 adult, and 2 adults with 2
children [17]. During 2005-2008, measurements in 200 single-family houses showed that the
household electricity was 5,100 kWh per year on average. The recommended value for household
electricity in single-family houses is 2,500 kWh per household and year, plus 800 kWh per person
and year [6].

The hot water consumption varies depending on whether the dwelling is located in a single-family
house or in a multi-family building. Measurements have shown that the hot water consumption is
generally lower in single-family houses than in multi-family buildings. In 1994, an area with mostly
single-family houses had a hot water consumption of 53 m? per person. In a study from 2007, the hot
water consumption was found to be 12 m? per person in single-family houses. Sveby [6] recommends
that a hot water consumption of 14 m3 per person is used in energy use calculations for single-family
houses.

When all 54 combinations of these cases are simulated, on the same house, there are large
differences in the results, and the energy use varies from 39 kWh/m? to 73 kWh/m2 due to
occupant’s behaviour. This corresponds well with the results by Fremling [7] who found a variability
in energy use in low energy houses by 50% caused by occupant’s behaviour. The variation in hot
water causes the largest difference, which is shown in Figure 7.
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Figure 7: Energy use for space heating and hot water in a simulated single family house with 1, 2 and 4 people
in the building. The different cases have different indoor air temperature (20°C, 21° and 22°C) and different
household equipment use, as presented in Table 5. (Blue/left bar- high usage, orange/middle bar-medium
usage, green/right bar- low usage.)
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The highest consumption compared to the lowest consumption give differences as large as 36% when
it comes to hot water (four persons in the house). The corresponding difference for indoor air
temperature is 11.5% (20°C compared to 22°C), and for household equipment it is 6.5% (four
persons compared to one person in the house). In the Swedish EPC, the measured energy use should
be corrected to represent a normal year in terms of climate. The measurements should also be
corrected with respect to normal use. However, the latter is very rarely done. A normal use is not
defined in the EPC scheme and the behaviour in the house (for example indoor air temperature) is
not followed up.

The energy use is further studied using the EPC database containing 1,028 multi-family buildings and
725 single-family houses located in the Gothenburg metropolitan area (south west Sweden) The
study is limited to buildings taken in operation from 2006 onwards. The reported categories with
respect to ventilation systems are natural ventilation, exhaust air, supply and exhaust air, supply
and exhaust air with heat recovery and exhaust air with heat pump. Newer buildings have a larger
percentage of exhaust air and exhaust air with heat pump compared to the total housing stock. This
explains partly the increased facility electricity use in the buildings. The types of ventilation
systems that represented less than 5% of the database of buildings have been omitted from the
analysis. This leaves exhaust air, supply and exhaust with heat recovery and exhaust air with heat
pump.

For heating systems, the categories are electricity (direct, hydronic and air borne), heat pump
(exhaust air, air/air and air/water), ground source heat pump and district heating. Out of these,
the categories with sufficient number of buildings are ground source heat pump, district heating and
exhaust air heat pump. In single-family houses, especially heat pumps have become very popular
since the 1990s’. In 2013, half of all single-family houses had a heat pump. Air heat pumps are the
most common heating systems and account for 50% of the heat pumps. Ground, shallow and lake
heat pumps were the second most common heat pumps with 40% of the heat pump market [18].

The hypothesis is that the type of ventilation system and type of heating system is affecting the
accuracy of the measurement. This is studied by investigating the dispersion in the energy use of
the different types of heating and ventilation systems for each building. The dispersion for each
ventilation system is quite large. In all cases, the spread is at least +10% for half of the buildings (in
one case the corresponding spread exceeds +25%). For the heating systems, the dispersion is
smaller. The maximum spread is +17% for single-family houses (ground source heat pump) and +14%
for multi-family buildings, see Figure 8. This can be interpreted as the energy use being more
influenced by the heating system than by the ventilation system.
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Figure 8: Measured energy use with respect to heating systems in single-family and multi-family buildings
(from 2006). Odd numbers represent single-family houses and even numbers multi-family buildings.
The heating system in 1&2 is district heating, in 3&4 ground heat pumps and in 5&6 exhaust air heat pumps.
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Another important aspect which influences the energy use is human behaviour. The occupants’
behaviour gives rise to large variations in energy use. Fremling [7] describes that 50 % of the energy
use in low energy buildings can be attributed to the occupant behaviour. Hot water consumption,
airing and indoor air temperature are three aspects that have major impact on the energy use. In
single-family houses, the measured EPC is very much affected by the behaviour of the group/family
living in the house. In multi-family buildings, the dispersion will be smaller since some apartments
have lower energy use (e.g. use less hot water) and some have higher. This will decrease the
variation. As seen in Figure 8, the dispersion in energy use is slightly smaller in multi-family
buildings (bars 4 and 6) and larger in single-family houses (bars 3 and 5). An exception is district
heating (bars 1 and 2). The reason is probably that there is an error in the measured energy use in
multi-family buildings due to culvert heat losses, which is explained in the introduction. This larger
dispersion in multi-family buildings evens up the single-family house dispersion due to behaviour.

It is important to investigate the quality of the data in the EPC database. Mangold et al. [19]
studied how well the energy use reported in the EPC agreed with the information obtained from
other sources. A public database with floor areas was used to control the quality of this information
in the EPC database. The floor area is reported by different purposes such as for taxation and
insurance following different standards. For the EPC it is the heated floor area which is considered.
This is not measured in all buildings since it is very time consuming. Therefore already existing data
on the building area is transformed to the heated floor area. Different models exist which give
deviations when the total energy use is divided by the heated floor area. Mangold et al. [19] also
checked the information in the EPC database with information obtained from a real estate company
with energy bills and water bills for 53 housing cooperatives containing 356 buildings. The energy
use was corrected to a normal year and compared to the EPC data. The analysis showed that the
heating for hot water was more in line with the EPC data than the energy use for facility electricity.

Of the 1,028 multi-family buildings in the EPC database, 382 (37%) had a heated floor area
transformed from other sources than measurements in the building. The domestic hot water was
measured separately in 56 (5.4%) of the multi-family buildings, it was not specified for 23 (2.2%)
buildings and the remaining was allocated based on experience. When studying the information on
facility electricity this is measured separately in 150 (14.6%) of the buildings, unspecified in 23
(2.2%) and allocated based on experience in the remaining 855 (83.2%) buildings. There are only two
buildings where the household (33.9 kWh/m?) and operational electricity (0.7 kWh/m?) are reported
separately. The minimum, average and maximum energy use for hot water and facility electricity
are presented in Table 6.

Table 6: Minimum, average and maximum energy use for hot water and facility electricity in the EPC database
for multi-family buildings allocated based on an unspecified method, measurements and experience.

Domestic hot water (kWh/m?) Facility electricity (kWh/m?)
Unspecified Measured Experience | Unspecified Measured Experience
Minimum | 7.9 10.2 3.5 2.1 2.6 0.8
Average 27.4 31.1 19.0 10.9 14.6 8.3
Maximum | 43.0 41.2 69.0 18.1 36.4 33.1
Number 23 56 949 23 150 855
Share (%) | 2.2% 5.4% 92.3% 2.2% 14.6% 83.2%

The analysis of the database of EPCs for single-family houses reveal that none of the 725 houses had
an area transformed from other sources, but was measured in situ. The number of houses with a
measured energy use for domestic hot water was only 11 (1.5%) while it was unspecified in 93
(12.8%) of the houses and in the remaining 621 (85.7%) it was allocated based on experience. The
household electricity was measured in 29 (4%) of the houses where the average energy use was 32.5
kWh/m2. Table 7 presents the minimum, average and maximum energy use for hot water and
facility electricity for the single-family houses.
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Table 7: Minimum, average and maximum energy use for hot water and facility electricity in the EPC database
for single family houses allocated based on an unspecified method, measurements and experience.

Domestic hot water (kWh/m?) Facility electricity (kWh/m?)
Unspecified Measured Experience | Unspecified Measured Experience
Minimum | 0.0 0.0 0.0 0.0 30.9 0.0
Average 18.4 13.6 18.7 0.8 45.9 4.9
Maximum | 32.3 23.2 57.8 23.8 61.2 19.3
Number 93 11 621 559 18 148
Share (%) | 12.8% 1.5% 85.7% 77.1% 2.5% 20.4%

The large spread in the energy use for domestic hot water, both in the multi-family buildings and
single-family houses, shows a large uncertainty in the data. The minimum, average and maximum
varies largely in the categories unspecified, measured and experience; more than what may have
been expected based on the literature. The domestic hot water is presented separately in a very
low share of the multi-family buildings and even lower share of the single-family houses. The
facility electricity is presented separately in a larger share of the multi-family buildings than single-
family houses. The separate measurements of the energy use for different purposes is a useful tool
for energy experts who will propose energy efficiency measures for the buildings.

The Swedish national building code requires that the calculated energy use for new buildings should
be validated within 2 years after commissioning. This is normally done by issuing an EPC. The
calculated energy use is not used in the EPC but this is only based on the measured energy use in
the building, corrected for normal use during a reference year. An EPC is also required for all
buildings on sale. The objective of this study was to investigate the differences between calculated
and measured energy use in buildings, with focus on the compliance of EPCs. The study was based
on calculations, EPCs (measurements) and interviews. The interviews were performed with two
energy and climate advisors and two energy experts which provided a starting point for deepened
analysis. Two databases with a total of 2,000 single-family houses and multi-family buildings with
calculated or measured energy use were analysed in the study. The data presented in the energy
calculation report and the EPC for six single-family houses were investigated in-depth. One single-
family house was then selected for detailed calculation where the influence by 54 occupant’s
scenarios on the energy use was studied.

The compliance with the requirement in the EPBD stating an EPC should be issued within 2 years
after commissioning was 44%. However, according to Boverket, 90-95% of all the buildings sold in
Sweden have a valid EPC. Sold houses could therefore increase the rate of compliance.
Unfortunately, the number of houses in this study that had been sold is unknown. The observed non-
compliance was probably caused by lack of follow-up actions. There are no court cases of home
owners lacking an EPC and Boverket does not proceed with legal actions.

The regulation on the energy use in buildings in Sweden does not require the measured energy use
to match the calculation. The energy use only has to be below the required maximum energy use.
This was the case in all investigated building. The study showed that, out of the 44 single-family
houses, 66% had a difference larger than 10% between the calculated energy use for the building
permit and the energy use reported in the EPC. The average difference was 25% while the house
with the largest difference had a 113% higher measured energy use than calculated. The difference
between the calculated and measured energy use can be caused by four different reasons:
measurement errors, bad workmanship, inaccurate calculations and occupants’ behaviour. It was
not possible to identify how large the influence of each factor is on the energy use since this was
found to be case dependent. The inaccuracy of the calculations can be either due to incorrect
design values or inapt calculation methods. In this study, most deviations can be derived to
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occupants’ behaviour but also to last minute changes. The main reasons for deviations are incorrect
climate data in the software, different indoor temperatures, incorrect COP of heat pumps, incorrect
heated floor areas and differences in the number of people in the house.

Inconsistencies were found in all 6 houses where the reporting of the heated floor area was
investigated. In some houses the garage was included and in others the floor area of a glassed
balcony was included. In the EPC database, all single-family houses and 63% of the multi-family
buildings had a floor area measured on site. Of the multi-family buildings, 37% had a heated floor
area calculated based on data for other purposes (taxation, insurance). This increases the
uncertainty for reporting the correct heated floor area.

The measured energy use reported in the EPC can be non-compliant by reporting energy use that
should not be attributed to the building’s energy use (e.g. heat losses in culverts). Furthermore, the
measured energy cannot always be assigned to a specific building in a block of buildings, or the
measured energy use is not allocated to the right type of use according to the definitions (e.g.
washing machines in common laundry).

The measured energy use in buildings should be corrected to normal use during a reference year.
The correction for non-normal use is seldom done since there is no follow-up on deviations in
occupants’ behaviour and there is no official definition of normal use. As an example, the household
electricity was reported substantially lower in the EPC for one of the single-family houses than the
others which gave this house an erroneously high energy use. With a normal household electricity
(as for the other houses), the energy use in the EPC was decreased by 11%. This is especially critical
for low energy houses heated by electricity.

The calculation study confirmed the findings of previous studies and showed that the energy use in
a single-family house can vary with more than 30% due to occupants’ behaviour. The most important
parameter is the variation in hot water use. This is seldom measured separately. Therefore, it can
be expected that different energy experts use their own preferred method for correcting for non-
normal use. In this study, the hot water use was specified in the EPC database for only 5.4% of the
multi-family buildings and 1.5% of the single-family houses. The facility electricity was measured
separately in 14.6% of the multi-family buildings and 2.5% of the single-family houses. In the
majority of the buildings, these data were allocated based on experience.

The dispersion in energy use is more influenced by the choice of heating system than by the choice
of ventilation system. The occupants’ behaviour has large influence on the energy use which could
partly explain the higher dispersion for single-family houses than for multi-family buildings. For
further evaluation, more information is needed on the measured hot water use in each of the
buildings to be able to rate the buildings’ performance independent of the occupants’ behaviour.

To further improve the EPC scheme and the agreement between energy use calculations and
measurements, more work is needed. There is a lack of standardised procedures and input data.
More education for energy experts on modeling different heating and ventilation systems could
improve the agreement. A calculation tool which takes different occupants into account using
adaptive or stochastic input data would lead to better compliance to the current energy use
requirements since this would lead to a higher probability to meet the demands. For the measured
energy use, there is a need to improve the measurement technology, i.e. place the sensors on the
correct position to allocate the energy use according to the definition. The compliance would
improve if the heated floor area in multi-family buildings was measured on-site as for the single-
family houses. As a last and more difficult step, education of the occupants on how to use the
building would be needed but this is not viewed as a feasible means to increase the compliance with
the EPC scheme.
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El till maskiner 4 5 9 kWh/m? ar
El till flaktar 2 3 5 kKWh/m? ar
El Extra 2 3 4 kWh/m? ar
Total El 11 15 27 kWh/m2 ar
Kyla for vattenkrets | o I 0 0 kWh/m2 ar
Kylbatterier i tilluft | o [ o 0 kWh/m2,ar
Total kyla 0 0 0 kWh/m?,ar
Kylatervinning I 0 | 0 0 kWh/m?2 ar
Person 4 7 12 kWh/m? &r
Solinstralning 35 19 54 kWh/m?2 ar




E;\lz Version
2010
Projek
Simulerings |
i ¥
Licens dgar¢
Uppdrag n-
Ku
Beskrivning . .
Y Energiberakning
Linjara kéldbryggor

Syl
Hammeuband

Del exklytor nedan fm?]
U-vérde

Del som bestdr av fonster [m?]
Uvarde fanster [W/m**C)

Del som hestér av portar [m?)
Uwvarde partar W/ m?C]

mede! Uvarde ex| kdldbryggor

UAvarde {utan kdldbryggor) [W/'C)
UA for punktfarmiga kdldbryggor
UA for linjara kdldbryggor [W/{*C]

del som bestdr av kb medyvta [m7]

UA forkdldbryggor MED YTA [W/'C]
Summa UA W/ 'C]

Um [W/m*'C]
summa argor [m?]

kéldbryggor

]
Projekt

Kunds ref

CAV systenMax flode = 0,34 I/'s,m?
klimatfil: Géteborg Séve

Licens giltig t.o.™

Datum

Var ref

Varmegenomgangskoefficient per meter brygga W/ C.m]

I
I

Tak

D,;li 70

0.1170

13,69

1369

0.1170

Langd per brygga i meter

(W]

Soder

Loty

01770

1,200

0.3962

11.09
0
21

32,09

1,146

&
28

Tak

Oster
33,30

81770

1370
1,200

03,4752
22,33
g
21
0
4333

0.3220

Sdder

Vaster
34,80
0,770

2600
1,200

4600
1

0.4230

19,88
0
21
0
1
40,88

0,8698
47

Antal per fasad

Oster  Véster
Norrvagg Botten
01770 01500
1.200
02866 01500
8.025 29.70
0 0
21 0
0
0 0
29.03 29.70
1.037 08,1500
d 148

Morr  ottenplat

Summa
430,1
01482

30.30
1,200

4,600
02252

1047

84
i

188.7
0,4059
485

Bv? 2010



Vesslon J\Energifﬁrdelning
L

| CAV systenMax.flode = 0,34 I/s,m?

M

Transmission vadaar

Stider N%
Oster 12%
Vaster 12%
Norr 1%
Transmission vaggar 48%
Transmission
Soder 3,0%
Oster 6,9%
Vaster 3.6%
Naotrr 15%
Transmission {dnster 16%
Transmission
Sdder 0
ﬁster‘ 0
Véster 1,9%
Narr 0
Transmission portar 2,0%
Transmission golv 13%
Transmission tak
Teak exkl takfdnster 59%
Tekitnster 0
Transmissiontak totalt ~ 6,2%
ﬁransmiss,ion totalt 80%
V) Lutiackage 1%
Bl Ventietion 8.5%

—Prajekt!,
—Simule.
“Licans & Licens glltig t.c
~Uppdrag . — rro) Da.
—Kund} —Kunds ref. Afis--e
I~ Beskrivi N —

m;'Ene:rglbe:réﬂd:nlng

Summa

100 -

B0

- 100

- 80

i

Total
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sammanfattning av

ENERGIDEKLARATION

Nybyggnadsar: 2014
Energideklarations-1D

ENERGIKLASSER

Energideklarationen i sin helhet
finns hos byggnadens &dgare.

F6r mer information:
www.boverket.se/energideklaration

Sammanfattningen ar upprattad enligt
Boverkets foreskrifter och allmanna rad

(2007:4) om energideklaration fér byggnader.

A

DENNA BYGGNADS
ENERGIKLASS

Energiprestanda:
28 kWh/m? och &r

Krav vid uppférande av
ny byggnad [jan 2012]:
Energiklass C, 90 kWh/m? och ar

Uppvarmningssystem:
Markvarmepump (el) och
varmepump-franluft (el)

Radonmitning:
Inte utford

Ventilationskontroll (OVK):
Inte utford

Atgirdsférslag:
Har lamnats

Energideklarationen ar utford av:

Energideklarationen ar giltig till:
2024-04-21




aBoe-

Energideklaration Version: 22

Byggnaden - Identifikation

Lan Kommun 0.B.S| Smahus i bostadsratt ska deklareras av bostadsrétisféreningen

[

Vastra Gétaland Lerum [V Egna nem (privatigda smahus)

Fastighetsbeteckning (anges utan kommunnamn) Egen beleckning

Husnummer Prefix byggnadsid Byggnadsid Orsak till avvikelse

1 1 Adressuppgifter ar fel/saknas |

Adress Postnummer [ Postort Huvudadress

®

Byggnaden - Egenskaper

Typkod Byggnadskalegori

220 - Smahusenhet, helarsbostad for 1-2 familier En- och tvabostadshus

Byggnadens kemplexitet Byggnadstyp Nybyggnadsar

® Enkel " Komplex Friliggande 2014
Atemp métt virde (exkl. Avarmgarage) Verksamhet Procent av

Férdela enligt nedan Atemp (exkl.

230 m? Avarmgarage)
Finns installerad eleffekt >10 Wim? for
uppvdrmning och varmvattenproduktion Bostader (inkl. biarea, t.ex. trapphus och uppvirmd kéllare) 100

O .

Ja ® Ney Gvrig verksamhet - ange vad
Ar byggnaden skyddad som byggnadsminne?
Summa 100

" Ne
Ja enligt 3 kap KML

[T Jaenligt SBM-férordningen

Ar byggnaden en sadan sdrskilt vardefull
byggnad som avses i 8 kap 13 § PBL?

IO Nej

Ja. ér ulpekad i detaliplan eller
omradesbestdmmelser

Ja. @r utpekad | annan typ av
dokument

Ja. egen beddmning




Energianvandning

Verklig forbrukning
Vilken 12-manadsperiod avser energiuppgifterna? (ange forsta
manaden i formatet AAMM)

Berédknad férbrukning
Berzknad energianvéndning anges for nybyggda/andra byggnader
utan métbar forbrukning och normalarskorrigeras ej

v

Hur mycket energi har anvénts fér varme och komfortkyla angivet ar
(ange métt varde om majligt)?
Angivna virden ska inte vara normalarskorrigerade

Omvandlingsfaktorer for brénslen i tabellen nedan géller om inte
annat uppmatts:

28 kWh/m? ,ar

28 kWh/m? ar

. . A
Matt  Férdelat Eldningsolja 10 000 kWh/m
vérde  vérde |Naturgas 11 000 kWh/1 000 m® (effektivt varmevarde)
Fiarrvérme (1) KWh el 'a Stadsgas 4 600 kWh/1 000 m?
Pellet 4 500-5 000 kWhton, beroende av
ellets 4
Eldningsolia (2) KWh el (- traslag och fukthalt
Naturgas, stadsgas (3) kwh O C Kélla: Energimyndigheten .
Fér 6évriga biobransle varierar vdrmevérdet beroende av
sammansaltning och fukthalt. Det &r expertens ansvar att omrékna
Ved (4) kwh = " |branslets vikt eller volym till energi pa ett korrekt sat,
Flis/pellets/briketter (5) wh O
Ovrigt biobrénsle (6) wh O o
El (vattenburen) (7) kwh
El (direktverkande) (8) KWh C Ovrig el (ange matt vé_rde om mdjligt) . .
Angivna vdrden ska inte vara normalarskorrigerade
El (luftburen) (9) wh O C Matt  Fordelat
varde  vérde
Markvérmepump (el) (10) 3600 kwh Fastighetsef? (15) wn CC
Varmepump-franluft (el) (11) 2800 kwh O Hushallsel® (16) 4500 wwh O O
Varmepump-luftiluft (e!) (12) wh O Verksamhetsel* (17) e 1@
Vérmepump-luftivatten (el) (13) wh O 1 for komfortkyla (18) wh O C
Energi for uppvarmning
och varmvatten (1) 6400 kwn Tillagg komfortkyla® (19) 0 kwh
Varav energi till 2000 kwh ‘el Byggnadens
varmvattenberedning energianvindning® (33) 6400 kwh
Fidrrkyla (14) wh O O Byggnadens 6400 Kkwh
elanvéndning’ (34)
Finns solvdrme? Beraknad
(‘ Ange solfangararea energiproduktion
® Nej
(s g m? KWh/ar
Finns solcellsystem? Beraknad
(‘ (" Nei Ange solcellsarea elproduklion
Ja ® Nej
! m? kWh/ar
Ort (graddagar) Normalarskorrigerat varde Ort (Energi-Index) Normalarskorrigerat véarde
(graddagar) (Energi-Index)®
kWh kWh
Energiprestanda ..varav el Referensvérde 1 Referensvérde 2

(enligt nybyggnadskrav) (statistiskt intervall)

90 kwh/m? ar 74 - 91 kWh/m? ,ar

! Summa 1-13 1)

*Den el som ingar i fastighetsenergin

® Den el som ingar i hushallsenergin

“ Den el som ingar i verksamhetsenergin

) Berakning av vardet sker med utgangspunkt i vilket energislag och typ av kylsystem som anvéands (se Boverkets byggregler, BFS 2008:20

och BFS 2011:6)
¢ Enligt definition i Boverkets byggregler (Summa 1-15, 18-19 (£3))

" Den el som ingér i byggnadens energianvandning (Summa 7-13,15,18-19 (£4))

¢ Underlag for energiprestanda




Uppgifter om ventilationskontroll

Finns det krav pa aterkommande ventilationskontroll | byggnaden? (® Ja (T Nej
Typ av ventilationssystem v FTX = FT [~ F med atervinning
I~ F [T Sjdlvdrag
Ar ventilationskontrollen utfrd vid tidpunkten fér : 10 S
energideklarationen? (T Ja (@ Ne (" Delvis % utan anmarkning

" Avser nér byggnaden har fler ventilationsaggregat

Uppgifter om luftkonditioneringssystem

lFinns juftkonditioneringssystem med nominelf kyleffekt stdmre &n 12kW? (" Ja (@ Nej

Uppgifter om radon

|Arradonhalten méatt? ~ Ja (@ Nej




Utforda energieffektiviseringsatgirder sedan féregaende energideklaration

Rekommendationer om kostnadseffektiva atgarder

Atgardsforslag

Styr- och reglerteknisk

<
o
:
3
@

Nya radiatorventiler
Injustering av varmesystem
Tids-/behovsstyrning av varmesystem

Rengoring och/eller luftning av
varmesystem

Maxbegrénsning av innetemperatur
Ny inomhusgivare

Bytelinstallation av tryckstyrda pumpar

Q717171 17177

Annan atgérd

Ventilation
I_ Injustering av ventilationssystem
[_ Tidsstyrning av ventilationssystem
[— Behovsstyrning av ventilationssystem
l_ Bytefinstallation av varvtalsstyrda flaktar
|_ Annan atgérd

Belysning, kylning m.m.
|— Tids-/behovsstyrning av belysning
]_ Tids-/behovsstyrning av kyla
]_ Annan atgard

Installationsteknik

Varmvattenbesparande atgérder
Energieffektiv belysning

Isolering av rér och ventilationskanaler
Bytefinstallation av varmepump

Byte/installation av energieffeklivare
varmekélla

Byte/komplettering av ventilationssystem
Atervinning av ventilationsvarme
Installation av solvarme

Installation av solceiler

B L L T B B B

Annan atgard

Byggnadsteknik

Tillaggsisolering vindsbjélklag/tak
Tillaggsisolering vaggar
Tillaggsisolering kallare/mark

Byte till energieffektiva
fonster/fonsterddrrar

Komplettering fonster/fonsterddrrar
med innerruta

Tatning
fonster/fonsterdérrar/ytterdérrar

I R R B O B

Annan atgérd

Minskad energianvéndning
0 kWh/ar

Kostnad per sparad kWh
0 kWh/ar

Beskrivning av atgérden

Energibalansberdkningen ligger under kravet vid nybyggnation




Ovrigt

Har byggnaden deklarerats tidigare? [ Ja (@ Nej
Har byggnaden Vid nej, vilket undantag aberopas (§ 6) SFS 2012:400
besiktigats pa plats?
(@ Ja [ Ne Kemmentar
— remsa P4 _L.)J.bl\.'u e oa a
Expert
Famamn Efternamn
Natum fe andldnnande E-postadress
| 1
I Certifikatnummer Certifieringsorgan Behérighetsniva
Normal
i 2
|Fﬁretag




Anonymized input data, floor plans and calculation results for

- energy performance calculation for the building permit (Swedish: energiberakning)
- energy performance certificate (Swedish: energideklaration)



Energiberakning,

Nybyganad av enfamiljs villa

Byggnaden &r férsedd med FTX-aggregat.
Uppvarmning med el.

Forutsattningar

- Indelning i 1 zon

- U-vérden ar framraknade fran uppgifter om konstruktionen
- Aggregatkérningar ar redovisade

- Kontinuerlig drift

- For 6vriga indata, se resp indata blad

Resultat

BBR krav 55 kWh/m2 ar for bostad. Inget tillagg.
Krav Lerums kommun 44 kWh/m? ar

Resultat Vid luftiackage 0,09 oms 42,77 kWh/m? ar



BY2z Veser Specifik energianvéandning CAV systenMax.fléde = 0,57 lfs,m?
2010 klimatfil: Géteborg Save

Projekifil T
Simulerings ™

Licens dgare ,
i

Uppdrag rr Fiyen .
Kund Kunds ret.
Beskrivning

Nybyggnad av enfamiljs villa

Licens giltig L.o
Datum

Var:

Specifik energianvandning for Bostadshus BBR 19 {2011)

Vameenergi
Radiatorvarme Yarmning av tilluft Vamvatten Summa
11.19 + 7.06 + 12,24 =» 30.50 [kWh/m?]
Kyleneigi
Figirkyla Summa
0.00 = 0.00 [kwWh/m?]
Fastighetsel
Kylmaskin vattenkiets Kylmaskin luftkyla Belysning
0,00 + 6.00 + 0,69 +
Maskiner Flaktar Extra elfarbruk are Summa
0,69 + 10,16 + 0,72 = 12,27 [kwh/m?]
Specifik energianvandning 42,77 fkwWh/m?]
Krav pa specifik energianvandning enligt BBR 55 [kWh/nr]
Hushallsel
Maskiner Belysning Summa
1318 + 13,18 = 26,35 [kWwh/m?]

Ovanstdende giller med nedanstaende villkor

5% av Belysningraknas som fastighetsel. Resterande 95% raknas som hushallsel
5% av maskinelraknas som fastighetsel. Resterande 95% raknas som hushallsel
Byaggnaden ar av typen Bostadshus med elvaime

Klimatzonen lll (Gateborg Save)

Bostad med elvaime

installerad eleffekt = Ofk\w/] Max tilliten 2 4,50 + 0,23 = 4,73
Tillagg med avseende pé stort Atemp (139m¢)= 0,225

Inget tildgg pgs uteluftfiade

Bv* 2010



Dokument Sidnr

Underlag for energiberdkning lav?2

Projektnamn Projekinr

. [ Datom
Status Rev datum
Kod [ rext Rev
Vaggarea U-vérde: Fonster: U-véarde:
(inkl fénster)
Séder: 571m>  010M0%%0 1 gger: 6,9 m2 08
Oster: 17,9 m? Oster: 1,4 m?
Vaster: 20,5 m? Vaster: 6,4 m?
Norr: 64,4 m? Norr: 5,9 m?
U-varde:

Tyngd (Iatt, medeltung eller tung) Latt
Golvarea per vaning: 139 m?
Antal vaningsplan: 1 plan
Takarea: 139 m? 0,08+10%=0,088
Platta mot mark, area: 139 m?2 0,15+10%=0,16
Portar U-varde:
Soder: 3,8m? 1,0+20%=1,2
Oster: 1,9 m?
Vaster: m?
Norr: 2,1 m?
Rumshdgjd 25m
Luftlackage 0,09 oms
Belysning tillskott W/m? Enl. schablon
Personer tillskott, WW/m? Enl. schablon
Maskiner tillskott, W/m? Enl. schablon




Dokument
Underlag f&r energiberikning

Sidnr
2avl

Projekinamn

Status

Projekinr

Datum

Rev datum

Kod Text

Typ av ventitation: sfp 2,0 80%
Luftfléde:

Tilluftstemp:

Driftider:

Kyla:

Tappvarmvatten, antal tappstéllen:
Eget varmetillskott:

Extra elanvandare:

Varmeproduktion:

FTX

80 l/s

20

Kontinuerligt

11gh
Yiterbelysning

El

Rev




BV? "o Konstruktion

ST

i Siniwenn

I~ Licens &

I“Uppdrac it

Kund Kunds ref,

- Beskriv=i-
Skal mot omgivande luft ‘;’(a)gaeé ?:stg:i
Total Area 57,10 17,90
Tyngd Latt Latt
U-vérde 0,11 0,11
Fénster area 6,90 1,40

. Glas andel . 80 80
Fonster Solfaktor 0,67 0,67
Fénster U-varde 0,8 0,8
Yttre avskuggning Finns e Finns ej
Inre avskuggning " Finns ej Finns ej

~ Andel direkt sol vid vinter 1 1
Andel diffus sol vid vinter 1 1
Temp nér vinter borjar 10 10
Temp nar sommar bérjar || 15 15
Andel direkt sol vid sommar | 1 1
Andel diffus sol vid sommar | 0O 0
Portar area 3,80 1,9
Portar Uvérde 1,20 1,20
Total Golvarea 139 [m?]
Total volym 344 - [m7]
Rumshojd 247 || [m]
Vridning 0 N
Antal vaningsplan 1 - [st]
Area per vaningsplan 139 ' [m3

[ CAV systenMax flsde = 0,57 lis,m?

Vaster
Fasad

20,5
Latt
0,11
6,40
| 80
- 067
0,8
Finns €]
- Finns ]
1
1
10
15
1
0
0
1,20

Licens giltig

Datu

T\

Norr
Fasad

64,40
Latt
0,11
5,90
80

0,67

0,8
Finns ej
Finns e
1

1

10

15

1

0

210

1,20

Platta mot mark

Area
U-varde

Medeltemp i mark

Inre tyngd

. Lackageluftfléde
Lackageluftfaktor

_ Tak

139
Latt
0,09

0

100
0,67

2

Finns ej
Finns ¢j
1

1

10

15

1

0

139

0,16

Latt
0,09

[m?]
[-]
[W/C-m?]
[m?]
%]

| WrTm?]

[-]
[

[-]

[-]

[-]
oy
[m?

(Wic-m?|

[m?]
W/T-m?]
]

[-]

[oms/tim]

[]

Bv*2010



BV2 Version
2010
Projektfil,
Simulerings ID
Licens dgare
Uppdrag r
Kund

Beskrivring

Klimathallningssystem

FIOjeKt |

Kunds ren.

Nybyggnad av enfamiljs villa

CAV system

Luftfléde

Nar utetemp &r kallare &n

Nir utetemp ar varmare d@n 20 &r inblasningstemper aturen utetemp + 1°

80 s

CAV systenMax flode = 0,57 If's,m?
klimatfil. Goteborg Save

Licens giltig t.o.r
Dat+m

Vé

Tvaflodessystem

X Nattdrift

20 [T]

Specifik flakteleffekt SFP 2 (kwir(m?/s)]
Verkningsgrad pa varmeatervinning 82 [%]
Maskinkyla
Aktiv natt kyla
Krav pa innetemperatur
Lagsta innetemperatur 20 [T]

Ingen hégsta innetemperatur

Ingen fjarrkyla

Detaljerad figktstyrning :

Flakten gar mellan foijande tider
Klockslag 00:00 till 00:00 pa Iage Hygienfléde
Klockslag 00:00 till 24:00 pa lage Helfart

Kyi atervinning

ar temperaturen pd inblasningsluften 20

Medelfléde dagtid = ,58
Medelflode nattid = ,58

[T]

Bvz 2010



Sammanstéllning U-varden

Del som bestar av forster [r?]
Uvarde fonster [w/me-*C]

Del som bestar av partar [ré]
Uvarde portar fw /- *C)

medel Uvarde exlkoldbryggor W/t *C)

UAwarde [utan koldbryggor) fwW/°C)

UA for punktformiga koldbryggor [w//C)
UA for linjara koldbryggor [w//C]

del som bestar av k.b. med yta [mé]

LA forkoldbryggor MED YTA [w/°C]
Summa UA MW/°C]

Urmn [w'/mre-*C)
summa areor [né]

sz Version

2010
Projektfi.
Simulerin
Licens
Uppdrag r- Ppei=te
Kund T Kunws e
Beskri.

Tak
Del exkl.ytar nedan [m?] 13
U-varde 8.800E-2

8.800E-2

12,23
0
0
0
0
12,23

8.800E-2
133

CAV systenMax.fléde = 0,57 I/s,m?

Licens gilk
Da

T Varref
Ki

Soderviag Oster vgg V&stervdgg Nomvdgg Botten platta

46,40
01100

6.300
0.8000

3,800
1,200

02653

1518

oo o O

15,18

0.2653
57,10

1460
01100

1.400
(0.8000

1,300
1,200

0.2797

5.006
0

a

o

0
5,006

02797
17.90

1410
01100

£.400
0,8000

0.3254

6,671
0

0

D

]
E.671

03254
20,50

56,40 131
0.1100 01600
5,900
0,8000
21100
1.200
0.2088 0.1600
13,44 22.24
] 0
0 0
0 0
1] 0
13,44 22,24
0.2088 01600
£4.40 139

Summa
4035
01195

20,60
0.8000

7300
1,200

01708

74,78
0
0
0
0

74,78

0.1708 |

4379

Bv22010
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sammanfattning av

ENERGIDEKLARATION

Nybyggnadsi
Energideklarations-

ENERGIKLASSER

D

DENNA BYGGNADS

ENERGIKLASS
C
Energiprestanda:
D> 56 KWh/m? och &r
S Krav vid uppférande av
E ny byggnad [jan 2012]:

Energiklass C, 55 kWWh/m? och ar

Uppvarmningssystem:
El (direkiverkande)

Radonmitning:
Inte utférd

Atgirdsforslag:
Har inte Iamnats

Energideklarationen ar utférd av:

Energideklarationen i sin helhet
finns hos byggnadens égare.

Energideklarationen &r giltig till:

F6r mer information:
www.boverket.se/energideklaration

Sammanfattningen ar upprattad enligt
Boverkets foreskrifter och allménna rad
(2007:4) om energideklaration for byggnader.




aBoe-

Energideklaration MEELL %2
B k t Dekl.id
Byggnaden - ldentifikation
L&n Kommun ©.B.S! Smahus | bostadsratt ska deklareras av bostadsréttsféreningen
Vastra Gotaland Lerum T o e e
Fastiohetsbeteckning (anges utan kommunnamn} Egen beteckning
Husnummer Prefix byggnadsid IByggndsid Orsak til avvikelse
1 6 Adressuppgifter &r fel/saknas (®
1
Adress Postnummer | Postort Huvudadress
Lerum (o
Husnummer Prefix byggnadsid Byggnadsid Orsak till avvikelse
2 6 Adressuppagifter ar fel/saknas
Adress Postnummer | Postort Huvudadress
Lerum {
Byggnaden - Egenskaper
Typhod Byggnadskategon
220 - Smahusenhet, helarsbostad for 1-2 familjer En- och tvabostadshus
Byggnadens komplexitet IByggnadstyp Nybyggnadsar
(® Enkel Komplex Friliggande 2012
Atemp mét! véarde (exkl. Avarmgarage) Verksamhet Procent av
. Fdrdela enligt nedan Atemp {exk!.
174 & Avarmgarage)
Finns installerad eleffekt >10 Wim? for
uppvdrmning och varmvattenproduktion Bostider (inkl. biarea, t.ex trapphus och uppvarmd kéliare) 80
# r )
Ja Nej Ovrig verksamhet - ange vad (Garage 20
Ar byggnaden skyddad som byggnadsminne?
(i Summa 100
(®

Nej
Ja enligt 3 kap KML

Ja enligt SBM-fdrordningen

Ar byggnaden en sadan sédrskilt vardeful
byggnad som avses i 8 kap 13 § PBL?

(® Nej

Ja, ér utpekad i detaljplan eller
omradesbestammelser

Ja, &r utpekad i annan typ av
dokument

Ja, egen beddmning




Energianvandning

Verklig férbrukning
Vilken 12-manadsperiod avser energiuppgifterna? (ange forsta
manaden i formatet AAMM)

1301 - 1312

Berédknad forbrukning
Beriknad energianvéndning anges for nybyggda/andra byggnader
utan métbar férbrukning och normalarskorrigeras ej

-

Hur mycket energi har anvénts fér varme och komfortkyla angivet ar
(ange matt véarde om méjligt)?
Angivna virden ska inte vara normalarskorrigerade

Omvandlingsfaktorer fér branslen i tabellen nedan galler om inte
annat uppmétts:

H H 3
Matt  Fordelat Eldningsolja 10 000 kWh/m
vérde  varde |Naturgas 11 000 kWh/1 000 m? (effektivt varmevérde)
Fjarrvarme (1) wh C Stadsgas 4 600 kWh/1 000 m?
Pellst 4 500-5 000 kWh/ton, beroende av
ellets 4
Eldningsolja (2) wh O {2igo(och TRt
Naturgas, stadsgas (3) kwh C Kélla: Energimyndigheten
Fér évriga biobransle varierar virmevérdet beroende av
sammansattning och fukthalt. Det ar expertens ansvar att omrakna
Ved (4) kwh C branslets vikt eller volym till energi pa ett korrekt satt.
Flis/pellets/briketter (5) kwh O
Ovrigt biobransle (6) kwh O
El (vattenburen) (7) wh (
El (direktverkande) (8) 7900 kwh {®  |Ovrig el (ange matt vérde om mojligt)
Angivna vérden ska inte vara normalarskorrigerade
E! (luftburen) (9) kwh O C Matt  Fordelat
vérde vérde
Markvarmepump (l) (10) kWh e . Fastighetsel? (15) 1400 kwh r (e
Varmepump-franluft (el) (11) kwh C Hushallsel* (16) 3400 kwh C {®
Varmepump-luftiluft (ef) (12) kwh ' Verksamhetselt (17) wh 0 C
Varmepump-|luft/vatten (el) (13) kWh C C EI fér komfortkyla (18) KWh e e
Energi for uppvdrmning
och varmvatten® (31) 7900 Kwn Tillagg komfortkyla® (19) 0 kwh
Varav energi till 1590 wwnh & Byggnadens
varmvattenberedning energianvandning® (53] 9300 kwh
Fjarrkyla (14) kwh O C Byggnadens 9300 kwh
elanvdandning’ (34)
Finns solvérme? i Bersknad
@ Ange solfangararea energiproduktion
® Nej
o ! m? KWh/ar
Finns solcellsystem? Beraknad
r r Nei Ange solcellsarea elproduktion
Ja ® Nej I
g 'm2 kwh/ar
Ort (graddagar) Normalarskorrigerat varde Ort (Energi-Index) Normalarskorrigerat varde
(graddagar) (Energi-Index)®
Alingsas 9570 kwh | Lerum 9746 kwh
Energiprestanda ..varav el Referensvarde 1 Referensvarde 2
(enligt nybyggnadskrav) (statistiskt intervall)
56 kwh/im? ar 56 kWh/m? ar 55 kwh/m? ar 108 - 132 kwhim? &r

' Summa 1-13 (1)

? Den el som ingér i fastighetsenergin
®Den el som ingar i hushallsenergin

“ Den el som ingar i verksamhetsenergin

s Berakning av vardet sker med utgangspunkt i vilket energislag och typ av kylsystem som anvénds (se Boverkets byggregler, BFS 2008:20

och BFS 2011:6)
e Enligt definition i Boverkets byggregler (Summa 1-15, 18-18 (33))

" Den el som ingar i byggnadens energianvandning (Summa 7-13,15,18-19 (34))

¢ Underlag for energiprestanda




Uppgifter om ventilationskontroll

Finns det krav pa dterkommande ventllationskonlroll | byggnaden? CJa (@ No

Typ av ventilationssystem Vv Frx l— FT ]_ F med &lervinning
- F [~ sjéivdrag

Uppgifter om luftkonditioneringssystem

|Flnns luftkonditlaneringssystem med nominell kyleffekl storre &n 12kwW?  Ja (& Ne

Uppgifter om radon

IAr radonhalten matt?  Ja (® Noj




Utférda energieffektiviseringsatgarder sedan féregaende energideklaration

Rekommendationer om kostnadseffektiva atgarder

Ovrigt
Har byggnaden deklarerats lidigare? " Ja (@ Nej
Har byggnaden Vid nej, vilket undantag aberopas (§ 6) SFS 2012:400

besiktigats pa plats?

@ Ja ( Ne Kommentar

Fastighetsdgaren har under september manad installerat en
luft/luft virmepump vilket kommer att s&nka fastighetens
energianvandning.

Expert

[Férnamn | Efternamn

E

'Dalum for godkannande | E-postadress

| Certifikatnummer ] Certifieringsorgan Behbrighetsniva
Kvalificerad

i Féretag




Anonymized input data, floor plans, facade drawings and calculation results for

- energy performance calculation for the building permit (Swedish: energiberakning)
- energy performance certificate (Swedish: energideklaration)



hus med frekvens-/kapacitotsreglerad franluftsvirmepump Data Ifylida
Datur
Fritednutakommantarar.
INDATA
Allmiint Vilrmeproduklion HFTG0 [Direktelvirme
Hustillverkare: Q nom 68 (Its) Elektriska handdukstorkar 0 st
Husmodell; i|P vpvrme, nom 20R6°C 1483 (W) termostal och/eller timor nej
| Bestaliningsnummer: COP, vame, nom 20135°C 6,22 () Adlg energlanvandning 0 (kWivar)
Ordemummer: P vp varme, nom 20/45°C 1344 (W) Elgolviirme (badrunvhalj) 0 m?
Hussls placering/ont: COP, virme, nom 20/45°C 3,83 () tormasial ochveller imer nej
Klimalzan: P vp vinme, max20/35°C 3038 (W) dnlg energlanvindning 0 (KwWivdr)
Faslighelsbeleckning: COP, vime, max20/35'C 3,01 () | Mitkefokt diroktolviirmo 0 %E
Adrass; P vp viimo, max 20/45°C 4488 (W) Annan spoctik effdrhiukare 408 K I,
Képare: COP, vimme, max20/45°C 2,53  {-) varav Intem vglwing 0 (%)
JSupert varmvalten  ne,
o don Tomgangsefiekl, el suj w) UTDATA
Trum, medel, uppv.sdsong 21,0 (*C) Markalfokl 4500 (W) E hus [ {k\mﬂt}
Personvirme, specifik 80 (Wiperson) Virmedistribution E ul varmesyslem 12608  (kWhidr)
Nanvarolid, mede) 14 (hdygn) A-klassade citk.pumpar  Ja E varmvallenanv. 3460  (kWH4r)
Vamvallenany, specifik 14 (m*(persenar)) |Pel cirk.pump, medel 18 w) E vameldckage VvB 813 (RWH/Ar)
Anlal personer A (s) Vallanburen gol 0 (m?) E el flaklar M7 (WhiA)
|Byggnm Resurseffokliva blandare  [a E &l cldk.pump, varmedistr. 113 (KWh/ér)
Tots, swiat 63 (*C} Venlilation E el vp kompressor 6612  (kWh/ar)
DVUT, 1-dygn (24 h) 14,6 c) Elefiokliv venlllation Ja E elpaton 152 (KWh/ar)
DVUT, 2-dygn (48 h) 13,8 (c) Pel flakt, medel a W) E dirsklahvame 0 (KWht4r)
DVUT, 3-dyan (72 h) 13,1 ("c) Spac. luftidde 0,36 (Isim?) £ annan specifik elfdrbrukare 406 (kwhvér)
DVUT, 4-dygn (96 h) -12,6 {"C) Lufifitde, medel 58,2 (is) E kdptenergl (exkl, hushillsel) 6702  (kWhidr)
Tidskonstant (1) 20 h SFP 08 ifs) E koptenergl totalt 13308 (KWh/Ar)
DVUT, ekluell 147 ('C) Splsflakt-kipa Bosch E energlanvandning vammesyst. 17739 (kWh/ar)
Ay 166 (m©) Lufifiade, forcerat o (Ms) E energianvandning totalt 24344 (kWh/ar)
Aoy bt 387 (m?) P, forceral W E energlbesparing virmepump 11037 (kWhfar)
L — 387 {m*) Dilfttid 10  (Wdygn) Specifik energlanviindnlng 40 (kwnim'/ar)
LI— 0 (m*) Krawnivi | BBR 16 (BFS 2008:20) 56 (KWh/m'7ar)
Uy, 02 (WIKm?) P el max vp Kompressor 244 (kW)
UAyy 89,397  (WIK) P elpatron, max 072 (kW)
|Vamaeelekibehov vid DVUT 6,73 {kw) P diroklelvamme 0,00 (kW)
Luflathel Vesy 0,6 (s m2) Dim. eleffakt f6r uppvirmning 3,16 (kW)
Avskamning (o) 0,07 (9] ) I torad mérkeffekt 4,50 {«W)
Passlv solinstritn 6 (Wim?) Krawivi | BBR 16 (BFS 2008:20) 5,41 KW
| Infiliration, medul:g 11 (s} - e —-




Berfilming av specifik energianviindning fir hus med frekvens-/kapacitetsreglerad frinluftsvirmepump

Betikningen avser: Husmodell:
Bestillningsnummen
Ordemummer:
Husets placering/ost: Lensm
Klimatzon: 11
Fastighetsbeteckning:
Adress:
Kopare:

Fér att uppfyfin de krav som Boverkets bygpreyler stiller pd enenganvindningen, enligt avsnilt 9
i BBR 16 (BFS 2008:20), har vid projekaering och berdkning foljande allminna ixdats svints

for att repr £t brukandc™

- incmbusiemperatar, 21 °C, under nppvimmningssisongen
- tppvammvattenanvindsing. 14 m’/person och ir (60 °C)

- personviinne; 80 Wiperson, nérvarotid 14 bidygn '

Fisr det akituedla huset har vidare [Bljande specifika indata anviinis:

- anial persouer; 4 51

- bushRllsel, 6606 kWivhs®
- Eranedeltemnperstur, ute; 6,3 °C

- tempererad golvancs, 166 m®

- medellufiilode; 582 ls

Vidare har fabeikamdata for fljande installationer mvints:

Frinhfisvinmepump typ; NF750
SpisBiki/-kipa typ; Bouch
BerAkningen har pent Fotjande resuliat:
Totah teveremdkop clencrgi; 13308 K\
Enenganvindning >; 6702 LWhiér
Spreifik energinnviindning >3 40 KWhi/m' per #r
Kruvnivi eoligt BBR 16 {BFS 2008:20); 55 kWh/m per &
Dim. eleffektbehov fir uppviirmning % 3.2 kW
Installerad mArkeffeke; 4,5 KW
Krnvnnivd entigt BBR 16 (BFS 2008:20); 54 kw

1) Brukartatalerade Indate saigt “Indets K¢ anergiberdiningar | korter ooh smihun®, Bovtrkel, oitober 2007

2) Beraknat kgt famel | "Ervigh o ey | Baverikel Rbnari 2007

) Exdduiive tdBsel, e inkduiive difel [ BYXEM, Panpar, #ic

4) Dethe ckvh Ity victs for g av Cuss anenglam ey
ot hat g ioner | och 1 hatmsh brkands”

d g i bar vechlig energlazndning kunna b1 10-20 % Ligre tn berkknat.

Vid o moweisiiEands betearde kan varkiy energiamtndsing AR bE 10-20 % hogre, etar mar,

E) Exkiniive wlaffakd Gl Saktar och w rstruti

Berdkningen har goris med berikningshjflpmedel som framtagits av SP, Sveriges Teknisks Forskningsinstitu
1 uppdrag sv TMF, Trii och Mabelindusteifirbundet, for trithustillverkande medlemmar inom TMF.
Bevikningshjd pmedler r i hwwdsak baserat pd S5-EN 150 13790 men med anpassning av defaultviirden

till svenskn fachillanden. Indata br i tillEmpliga delar baserade pil provningsresuliat frin EN-standarder for
respektive typ av instoliation {EN-14511, EN-1148, EN-1151, EN-13141-3, 4,-7)
Berikningen har gjorts av:

Jr TMF

T mvEon b deasifubiridat

TMF-program withon 2 1

Eventualla kommentarer;
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Energideklapati~~annart.

Seklor Sumhéillshyggned

Fastighetsbeteckning:
Adress:
Friliggande villa, uppvérmd yta (A temp): 197 m?,

Diarians f\r‘mlt?ﬁ-lrp

Viirmesystem: Franluftsvirmepump Nibe F750 (2012) med vattenburna radiatorer sanit braskamin.
Ventilation: Franluft med &tervinning | virmepump, friskluftsventller | fasad.

Fonster: 3-glas.

Energiférbrukning uppvirmning och varmvatten per &r: Totalt 6 354 kWh varav 3 m? ved.
(2 m® ved har energlindex pa 1 000 kWh)

Energlprestanda: 32 kWh/m?, 3r Seklor Sctmhtdlsbyggnud
Referensvirde 112-137 kWh/m?, &r
Krav pé nybyggda hus 55 kWh/m?, &r

‘ﬁriem’. Avendelyp
Sammanfattning:

Husets energiprestanda &r | nivd med nybyggnadskraven, faktorer som paverkar energlprestanda &r
forbrukning av varmvatten samt inomhustemperaturen.

Viktigt att ténka pd med ett system med franluftsviirmepump dr att Inte sténga Igen friskluftsventiler
dé flédet till pannan fdrséimras, Rengdring av filter och ventllationskanaler rekommenderas med
jdmna mellanrum. Mer anvéindning av braskamin ger férutom stralnlngsvarme dven stdtre
atervinning till virmepumpen.

Energideklarationen &r giltig | 10 &r, Mer information om energideklaration finns hos
www.boverket.se besiktning utford 29/11-2013.




Version:

Energideklaration :
Dekl.id:

Byggnaden - Identifikation
Lan IKommun

|

0.B.S! Smahus i bostadsratt ska deklareras av bostadsréattsféreningen.,

| m Egna hem (privatdgda smahus)

Fastighetsbeteckning (anges utan kommunnamn)

Egen beteckning

Orsak till avvikelse

Husnummer Prefix byggnadsid  [Byggnadsid
! || |Adressuppgifter &r fel/saknas o
Adress Postnummer |Postort Huvudadress
' O}
Byggnaden - Egenskaper
Typkod Byggnadskategori
220 - Smahusenhet, helarsbostad for 1-2 familjer |v|  |En- och tvabostadshus
Byggnadens komplexitet Byggnadstyp Nybyggnadsar
@ Enkel o Komplex ,F”“ggande j
IAtemp métt véirde (exkl. Avarmgarage) Verksamhet Procent av
197 , [Férdela enligt nedan: Atemp (exkl.
m Avarmgarage)
Finns installerad eleffekt >10 W/m® for S i i
uppvarmning och varmvattenproduktion Bostader (inkl. biarea, t.ex. trapphus och uppvarmd kéllare) 100
) . i
®ya O Nej Ovrig verksamhet - ange vad | |
- ! |
IAr byggnaden skyddad som byggnadsminne?
® Nj Summa 100

© Ja enligt 3 kap KML

> Ja enligt SBM-férordningen

IAr byggnaden en sadan sarskilt vardefull
byggnad som avses i 8 kap 13 § PBL?

® Nej

C Ja, &r utpekad i detaljplan eller
omradesbestammerlse

o Ja, ar utpekad i annan typ av
dokument

C Ja, egen bedémning




Energlanvidndning

Verkllg férbrukning i BerAknad frbrukning
Vilken 12-ménadsperiad avaer energluppgillarna? (ange forsta Berknad enarglanviindning angas IS nybyggda/andra byggnader
méanaden | formatal AAMM) utan métbar forbrukning och normalarskorrigeras e
f2t0 s | 0
Hur mycket energl har anvéints [r virme och komlortkyla anglvet ar
(ange matl véirde om md)ligt)?
[Anglvna viirden ska Inle vara normalérskorrigerade
Mdit Fordelat :
virde virde [Omvandlingslaktorer f6r brénslen | tabellen nedan gller om Inte
[ . i annal uppmétls:
Fjdrrvarme (1)) fwn O O Eldningsolja 10 000 kWh/m®
: T Naturgas 11 000 kWh/1 000 m? (effeklivt virmevarda)
2| KW :
Eldningsolja (2) ! . | h ©c o Stadsgas 4 600 kWh/§ 600 m®
Nalurgas, stadsgas (3)! o |kWh 0O O Pellols z:g:;o?:goﬂz‘m"::l""' haroende av
Ved (4} | 3000k ® O
o . . Kélla: Energimyndighelen
Fér bvilga biobréinsle varlerar vArmevérdel beroende av
Flls/pellsts/brikeller (5) ! , I kO O sammansalining och fukihall, Del &r experlens ansvar all omrdkna
oo Tkl ell i [ il
Burlgt blobrtinslo (6)! ! KWh o o bréinslels vikl eller volym lill energl p4 ell korrekt s#ll
El {valtenburen) (7) | ' | wh O O
E) (dirokiverkende) (8) | | wh O O
e 3 " Ovrig ol (ange mitt viirde om mdligt)
€l {fufiburen) (9) I I kWh O O Angivna viirden ska Inte vara normalarskorrigerade
. L Malt Fordelal
Markvédrmepump (el) (10)[ ]kWh o O virde vérde
Véirmepump-feanlufl (el)i : 3‘554‘| wh ® O Faalighetsef? (15) | - lwh O O
(11) ! L e e
Varmepump-luft/iuft (el) |~ lkwh 0 O Hustalisel® (16) | 4600| Wh O @
(21 . R '
. - '] 1
Vérmepump-ufl! } lkWh o O Verksamhetse| (17)' i wh O O
valten (el) (13)' . o Jen wm
Enorg! for uppviirmning | g3l o El for komfortkyla (18) | - | Wh O O
och varmvatien® (£1) . » .I s I Tnwey e "ol o
Varay energ U | - 1243i - o ® Tilldgg komfortkyla® (19) I | h
varmvallenbaredning[. . L Byggnaodanai 2 . -6354l .
Fjarckyla (1 4)l, [kWh o O anerglanva;;ning d(za) I
. o ggnadens
Beriknad elanvéindning’ (£4) 3354 kwn
Finns solviirme? Ange solléngsrarea energlproduklion
Oy @©ny | o m? | ]awwar
frinns solcellssystom?  Ange solcellsarea  Bormad elproduklion
Ovw Ong | ot | o
O (graddagar) Flnrmniérskorﬂgami varde  [Ort (Energl-Index) Mormatarskorrigeral véirde
e o Moraddagan | .. fEnerglindex)?
Alingsés , 6158 kwhjLerum i 6336| K
I..,.,gI ZoEb. B g3 imeeliaiate 5 . ! " PP T T T e T, P i T ST R R
Ianrglpmatandn ...varav el Rolerensviirde 1 [Refarensviirde 2
N ) enligl nybyggnadskrav) [s;iut!sl!qkl‘lntew_afl) .
32;|4Wh;m’,ér 17(kWh.'m’.ér ? ss}kthm’.ér 112 - ! 13?:|‘wmm’.m

1 summa 1-13 (£1)

2 pen el som Ingér | fastighelsenergin

% pen el som Ingér | hushéllsenergin

4 Den el som Ingar | varksamhelsenergin

5 Bergkning av virdet sker mad ulgangspunki | vilket energlslag och lyp av kylsystem som anvéinds (se Boverkets byggregler, BFS 2008:20
och BFS 2011:6)

9 Enligl definitlen | Boverkels byggregler (Summa 1-16, 18-19 (£3))

7 Den ol som Ingér | byggnadens energianvéndnlng (Summa 7-13,15,18-19 (¥4))

% Underlag (6r energlpreslanda




Uppgifter om ventilationskontroll

Finns det krav pa dterkommande ventilationskontroll i byggnaden? C Ja @ e

Uppgifter om luftkonditioneringssystem

Finns luftkonditioneringssystem med nominell kyleffekt stérre an 12kW? C ja @ Ngj

Uppgifter om radon

Ar radonhalten mat? ® ja O Nej

Radonhalt Typ av matning Datum fér radonmétning

20 Ba/m*|| Langtidsmatning enligt SSM ~| |7




Utforda energieffektiviseringsatgirder sedan foregaende energideklaration

Rekommendationer om kostnadseffektiva atgarder

Ovrigt

Har byggnaden
deklarerats tidigare?

Oya @ Nej

Detaljinformation avseende innehallet i energideklarationen gér att finna hos

| Byggnadsagare ~|

Har byggnaden
besiktigats pa plats?

@ O Nej

Kommentar

Enligt g&llande lagar och foéreskrifter.

Kontrollorgan och tekniskt ansvarig

|Ackrediterat féretag Inraznisationsnummer Ackrediteringsnummer
1 . |

|Férnamn |Efternamn IF-pnstadrass

L 1 = z

Expert

|Férnamn [Efternamn

|Datum fér nndkannande

|E-postadress




Husets energianvandning

Energideklaration for

@ Detta hus anvander 32 kWh/m? och ar, varav el 17 kWh/m?.
Liknande hus 112 — 137 kWh/m? och ar, nya hus 55 kWh/m>.
Radonmatning ar utférd.
Detaljinformation finns hos Byggnadségaren
Se aven: www.boverket.se/energideklaration
Energideklaration utférd av:




Anonymized input data, facade drawings and calculation results for

- energy performance calculation for the building permit (Swedish: energiberakning)
- energy performance certificate (Swedish: energideklaration)



hus med berg-/markvirmepump och F-ventilation

Fritextruta/kommentarer:

Arsmedeltemperatur & Okad med 0,8°C enligt Faktblad nr 28, "Klnmal_tE‘Imndn'ng" SMF

Data ifyllda av

Datum:

INDATA

|AllmEnt Viirmeproduktion Nibe F1245-6 Direktelvirme, komplement

Hustillverkare: P vp vérme, 0/35°C 6100 (W) Elektriska handdukstorkar 0 st
Husmodall: COP, virme, 0/35°C 4,51 (-} termestat och/eller timer nej
|Eestaliningsnummar: P vp varme, 0/45°C 5210 (W) drlig energianvdndning 0 (kWh/ar)
Ordermummer; COP, vdarme, 0/45°C 3,68 () Elgolvvdrme (badrum/hall) 0,0 m?
Husets placering/ort: Markvarmapump nej tarmostal och/eller timer nej

Khmatzon: i Koltektorstoriek 100 (%) Arlig energianvandning 0 {kWh/ar)
Fastighetsbeleckning: {Superheater, varmvatlen nej Mirkeffekt direktelvdrme 0 (W)

dress: A-klassad brinepump ja Annan specifik elférbrukare [ {kWhiar)
Kopare: Tomgangsafiek!, el 32 (W) varav intern vning ] {%)
Placering utanf6r klimatskal  nej

Defaultviirden Installerad eleffekt 5413 (W) UTDATA

Trum, medel, uppv.sésong 21,0 (°C) Viirmedistribution E hushalisel a744 (kVVhiAr)
Personvarme, specifik 80 {W/person) |A-klassade cirk pumpar Ja E ul varmesystem 14951 (kwWh/ar)
Marvarolld, medel 14 {h/dygn) Pel cirk. pump, medel 66 (W) E varmvattenanv. 3378 (kWh/ar)
Varmvaltenanv. specifik 14 (m*f(person &r))  |Aterkopplad reglering ja E vérmelackage VVB 743 (kwh/ar)
Antal personar 4 {st) attenburen golvarme 87,1 (m?) E el flaktar 559 (KWh/ar)
ﬁmgn&d Resurseffekliva blandare ja E el cirk.pump, varmedistr 432 (kKWh/ar)
T s, el 8,0 (°C) Ventilation FLM E el cirk.pump, VBX/FLM-modui 215 (KWh/ar)
DVUT, 1-dygn (24 h) -14,6 {°C) VEX-F LM-varmedtary, ja E el vp kompressor+brinepump 3371 (kWh/ar)
DVUT, 2-dygn (48 h) -14,0 (°C) A-kiassad cirk.pump ja E elpatron, tillskott 93 (kWhfar)
DVUT, 3-dygn (72 h) ~13,1 (°C) Pel cirk.pump, mede! 25 (W) E direktelvérme, komplement 0 (kWh/ar)
DVUT, 4-dygn (96 h) 12,9 (°C) Eleffektiv venlilation ja E annan specifik elférbrukare 0 (kWh/ar)
Tidskonstant (t) 17 (h) Pel flakt(ar), medel 61 (W) E kopt energi (exkl. hushallsel) 4670 (kwh/ar)
DVUT, aktuell -14.8 (°C) Luftfigde, medel 61,4  (I/s) E kopt energi totalt 11414 (kWhtar)
Aprrre 175,4 (m?) Normaldrift E energianvandning varmesysL, 20083  (KWhir)
Agasge 0,0 (m? Pel flakt(ar), medel 61 (W) E energianvandning totalt 26806  (KWh/ar)
F Yo 3936 (M) Spec luftfiode 0,35  (isim?) E energibesparing varmepump 15392 (kWh/r)
Ao brgradasiol 393,6 (m?) Luftfitde 614  (/s) Specifik energlanvindning 26,6 (KWh/m?/ar)
Apobingiat 0.0 (m) SFP 10 (Wils) Kravniva | BBR 16 (BFS 2008:20) 55 (kKWh/m*/2r)
U 0,295 (WK m?) Reducerat flode nej P el max vp kompr.+brinepump 1,65 (kW)
Uk, 116,112 (W/K) Franvarotid 0 (h/dygn) P elpalron, max, dim 1,35 (kW)
Varmeaffekibehov vid DVUT 6,77 (kW) Pel flakt(ar), medel 28 (W) P direklelvarme 0,00 (kW)
Lufttathet qs, 0,40 (s ) Spac. luftfiode 010  (/sim?) Dim. eleffekt for uppvdrmning 3,00 (kW)
Avskdrmning mattlig -) Luftfiode ke " Installerad eleffekt, totaft 541 kw)
Passiv solinstralning lag ) Spisflakti-kiapa Stdflikt |Kravnivd i BBR 16 (BFS 2008:20) 5,64 (kW)

q infillration, medel 0.3 (Ifs) Lufiflode, forcerat 92 (I/s)

qinfiltr, normaldrift 03 (I/s) Pel, forcerat 65 W)

qinfiltr, red. flode 3.0 (I/s) Drifthid 1,0 {hidygn)




Beriikning av specifik energianviindning fir hus med bergviirmepump och F-ventilation

Beriikningen avser Husmodell:
Bestallningsnunumer:
Ordemuinmer

Husets placering'ort Lerum Kormmun
Klimaizon m
Fastiphetsbeteckmng

Adress

képare

For aut uppfylla de krav som Boverkets byggregler staller pa encrganvandnimgen. enhgi avsmtt 9
1 BBR 16 (BFS 2008:20), har vid projektenng och berikmng filande allminna indata aménts
for all representera "nonnalt brukande™

- momhustemperatur: 21 °C. under uppvimmningssisongen
- tappvarmyattenanvandning. 14 n"/person och 4r (60 °C)
- personvinne. 80 Wipersen, ndrvarotid 14 h/dygn

For det akiuella huset har vidare filjande specifika indata anvams

- antal personer: 4
- hushillsel; 6744 kWhar
- drsmedeltemperatur, we; 80°C
- ternpererad polvarea. 175 W
- medellufiflode. 614 I's

Vidare har fabrikamdata for foljande mstallalioner anvants

Mark«/bergvarmepump typ. Nibe F1245-6
Franluftsflakt/-aggreyns op. FLM
Spisflaku-kipa yp:

Berdknungen har gent foljande resultar

Totalt levererad/képl elenerg ) 11414 kWh'ar
Energianvindning ™. 4670 kWhidr
Specifik energianviindning * % 27 KWh/m? per ir
Kravauva enligt BBR 16 {BFS 2008 20), 55 kWihim® perdr
Dim. eleffektbehov fér uppviirmning b 3.0 kW
Installerad mirkeffeke; 54 kW
Kravnivi enligt BBR 16 {BFS 2008:20): 5.6 kW

1) Brukarrelaterade indata enfigt “Indala f&r energiberikningar i kontor och smihus”, Boverket, oktober 2007

2) Beraknat enlgt larmel i "Energideklaralion [8r byggnader - &n regelsarmiing”, Boverket februari 2007

3) Avser endast den beraknade byggnadens gi indni

4) Exklugese hushdlisel, men inklugive driftel fér Mldkiar, pumpar, ele

5) Detta motsvarar ocksd husels preliemindra b virde for ideklarering av dess gi dring
Berdkningen har sketi med marginal fr vartationer i lillverkningsprocess och variationer i "noermall brukande”
Vid en energimedveten anvandning bor verkkg energianvandning kunna bli 10-20 % lagre &n ber&knat
Vid eft energisldsande beteende kan verklip energianvindning isidllet bli 10-20 % higre. eller mes

6) Exklusive eleflfekt tif flaktar och cirkulati i

dndning, infe hela fastighet g

pumpar for i

Berdkningen har gjorts med berakningshjalpmedel som framtagns av SP. Svenpes Tekniska Forskningsinsuwn
pa uppdrag av TMF. Trd ach Mébelindustrifdrbunder. fir trahustillverkande medlemmar inom TME.
Berakningshjalpmedlet dr 1 huvudsak baserat pd SS-EN 1SO 13790 men med anpassning av defaulivirden

till svenska forhatlanden Indata ér 1 ullimpliga delar baserade pa provning ltat frin EN-standarder for
respektive typ av installation (EN-14511, EN-1148, EN-1151, EN-1314-3, -4, -7)

Berikningen har grons av

TMF Energy version 2.2

keventuella kon’menlgren

Arsmedeltemperatur ar okad med 0,8°C enligt Faktblad nr 29 “Kiimat i férandring” SMHI Oktober 2006.




INDATA TILL TMF energiberdkninasprogram

Avtal:

Varme och varmvatten:
Varmare:

Ventilation:

Uppvéarmd bruksarea
Temp:

Linjar koldbrygga (Im)
Linjar Koldbrygga tak

Linjar koldbrygga shicker

Kantelement (panel):
Kantelement (tegel):

Vindsbjalklag 400 mm
Snedtak 260 mm

Vaggar mot luft, effektvagg
Annan area mot luft, dvrigt
Vaggar mot jord
Golvbjalklag mot jord
Annan area mot jord
Golvbjalklag mot luft

Fonster

Dérrar
Aluminiumpartier

Justerad vaningshojd
Ventilerad volym

Specifikt luftflode (Ifs m?)
Luftflode medel (I/s)

Uppvéarmd golvarea

KOMMENTARER:

Fjarrvarme+FTX
Golvvdrme
FTX
Zon 1
Hus
1 2 3 Summa
87,7 87,7 0 175,4
21 °C
v
32,1|H6m 0,05000}1,605
40,8|MH 0,027678]1,12926
Snedtak 0,022006]0
Smv 0,021859)0
160,6|Vagg 0,026647}4,27959
0[Tak 0,026647{0
40,8 0,101]4,1208
0,276|0
Totalt: 11,1
0 87,7 0 87,7
0
172,4
0| | 0
0| | 0
50,9 | 50,9
36,8| | 36,8
0| | 0
Glasandel: 70% 41,6
Brutto Glasarea
26,1 Nord 18,27
5,72 Ost 4
597 Syd 4,18
3,85 Vist 2,7
% Af: 26,1% 4,2
0
2,55 2,55 #HEHHEHH 2,55
223,64 223,635 0] 447,27
0,35
62
87,7 87,7 0]

Atemp=

Aom=
Abottenplatta=

Um=

Specifik transmissionsforlust=

Formfaktor=

U-varde

0,098
0,126
0,16
0,29
0,214
0,106
0,105
0,21

1.3

1,3

1,6

116,1|Totalt UxA W/K

175,4 m?
393,6 m?
87,7 m?
0,295 W/Km?, Aom
0,66188 W/Km?, Atemp
2,24401




ANSOKAN om lovm m

et ek
Ansbkan avser
Bygglov L] Byaglov fér Hlifalig Atg3rd, Lo m datum [ marktov ] Rivningstov
D Férhandsbeskad lémnat [:I Strandskyddsdispens
{Besitsdatum och §) ABA &
D Andring eller fdrnyelse av beviljat lov Diarlane, Ada ity
(Beshutsdalum och §)
S —
1. Fastighet och stikande
| Easlighatsbeletknlng Faalighoisdgare {om annan In eBkanden)
Faslighelens adrass Faslighetens postadress Tolelon: arhale
Stkandons namn | Oraantsationsnummor Telofon: hosladen
'
rosiagress luigeininasadress) 1 Postaummer och postorl Tolofax
2. Arende
Halt ny byggnad L—_I Tillbyggnad D Pabyggnad D Utvéindig &@indring D Andrad anvéndning
D Inredande av ytterliggare hosladflokal [:l Skyltanordning |:| Parkeringsplats D Upplag
Annal

3. Byggnadstyp (byggnadens huvudsakliga &ndamal)

Anlal berbeda ligenheler
Enbostadshus D Tvabostadshus D Gruppbyggda smahusfradhus D Flerbostadshus

D Konlorshus D Afférshus D Industribyggnad D Frilidshus D Garagebyganad
Annan byggnad elfer anléggning, ange vilken

I_—_| Forrddsbyggnad D Hotell/Restaurang

4. Ytuppgifter (vid ny- och llllbyggnad samt utvéindlg &ndring)

Faslighetsarea {tomiyta) Nythilk {vindngsyle)
940m? BTA=102,5+102,4
6. Utvtindlga material och férger (vid ny- och lilbyggnad samt utviindig éndring)
FasadbokiBdnad Annat Fiteg (NCS )
Tra D Tegel D Puls D Betong I_—_I Plat
Takbeliggning
I:I Tegsel Belongpannor D Papp D Plat D Skiffer
Fonaler

Te [ prast [ vanmetat

6. Ovrlga upplysningar

Bifopade handlingsr Annal

Silvalionsplan Nyb karla Planriln. Fasadritn. Saklioner El Riva,plan

Anslulaing 1l
Kommunall vallen Kommunalt splilvatten ‘X] Kommunalt dagvalten D Enskild VA-anléggning |:| Fldrrvérme

Annan Information

Stkandons underskrift

“Namnranyauyanus Na N = \
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sammanfattning av

ENERGIDEKLARATION

Nybyggnadsar:
Energideklarations-IC

ENERGIKLASSER /\\

DENNA BYGGNADS
ENERGIKLASS

Energiprestanda:
D 39 kWh/m? och ar

_ Krav vid uppférande av
E ny byggnad [mars 2015]:
- Energiklass C, 55 kWh/m? och ar

Uppvarmningssystem:
Varmepump-franluft (el)

Radonmitning:
Utférd

Atgardsforsilag:
Har inte ldmnats

Energideklarationen dr utférd av:

Energideklarationen i sin helhet
finns hos byggnadens &gare.

Energideklarationen &r giltig till:

F&r mer information: 2025-03-23

www.boverket.se/energideklaration

Sammanfattningen &r uppréttad enligt
Boverkets foreskrifter och allmanna rad
(2007:4) om energideklaration fér byggnader.




LB

Energideklaration Version: 2.3
B k t Dekl.id:
Byggnaden - ldentifikation
L&n Kommun Q.B.S! Smahus i bostadsrat ska deklareras av bostadsréattsféreningen.
Vastra Gotaland Lerum ¥ Egna hem (privatagda smahus)
Fastighetsbeteckning (anges utan kemmunnamn} Egen beteckning
Musnummer Prefix byggnadsid Byggnadsid Orsak till avvikelse
1 6 ) Adressuppgifter &r fel/saknas
Adress Postnummer | Postort Huvudadress

Lerum ‘o




Byggnaden - Egenskaper

Typkod

220 - Smahusenhet, heldrsbostad for 1-2 familjer

Byganadskategori
En- och tvabostadshus

® Nej
(~ Ja enligt 3 kap KML

(‘ Ja enligt SBM-férordningen

Ar byggnaden en sadan sarskilt vardefull
byggnad som avses i 8 kap 13 § PBL?

0 Nej

Ja, &r utpekad i detaljplan eller
omradesbestammelser

C
(“ Ja, ar utpekad i annan typ av
dokument

C

Ja, egen bedémning

Byggnadens komplexitet Byggnadstyp Nybyggnadsar
(® Enkel " Komplex Friliggande :
Alemp métt varde (exkl. Avarmgarage) Verksamhet Procent av
) Fordela enligt nedan: Atemp (exkl.
176 m Avarmgarage)
Finns installerad eleffekt >10 W/m? for
uppvarmning och varmvatienproduktion Bostader (inkl. biarea, t.ex. trapphus och uppvarmd kéllare) 100
O : ]
© Ja C Nej Ovrig verksamhet - ange vad
Ar byggnaden skyddad som byggnadsminne?
Summa 100




Energianvéndning

Verklig forbrukning
Vilken 12-ménadsperiod avser energiuppgifterna? (ange forsta
manaden i formatet AAMM)

1401 - 1412

Beriknad forbrukning

Berdknad energianvindning anges fér nybyggda/andra byggnader
utan métbar férbrukning och normalarskorrigeras ej

Hur mycket energi har anvénts fér vimme och komfortkyla angivet ar
{ange matt virde om mdjligt)?
Angivna virden ska inte vara normalarskorrigerade

Omvandlingsfaktorer fér branslen i tabellen nedan géller om inte

annat uppmétis

i ]
Mt Fordelat Eldmingsolja 10 000 KWh/m
varde  vérde |Naturgas 11 000 kWh/1 000 m* (effektivi varmevérde)
Fiarrvarme (1) KWh Stadsgas 4 600 KWh/1 000 m?
Pellet 4 500-5 000 kWhiton, beroende av
L] trdslag och fukthalt
Eldningsolja (2) KWh rasiag och i
Naturgas, stadsgas (3) kWh Kélla: Energimyndigheten L
Féor dvriga biobrénsle varierar virmevérdet beroende av
sammansattning och fukihalt, Det &r experiens ansvar att omrékna
Ved (4) kWh brénsfets viki eller volym till energi pa ett korrekt sétt.
Flis/pellets/briketter (5) kWh
Ovrigt biobrénsle (6} KWWh
El (vattenburen) (7) kWh
El (direktverkande) (8) kWh Ovrig el (ange matt virde om méjlig)
Angivna virden ska inte vara normalarskorrigerade
Matt  Fdrdelat
El (fuftburen) (9) kWh virde  virde
Markvarmepump (&) (10) kwh Fastighetsel® (15) kWh
Varmepump-franlut {el} {(11) 5698 kwn (] Hushalisel® (16) 4000 kwh »
Varmepump-luftiuft (el) {12) kWh Verksamhetsel* (17} *Wh
Varmepump-luftivatten (el) (13) kWh El fér komfartkyla (18) KWh
Energi fér uppvirmning
och varmvatten' (51) 5698 kwh Tillagg komfortkyla® (19) 0 kwh
Varav energi till 1300 wn ‘e Byggnadens
varmvattenberedning energianvandning® (33) 5698 kwnh
Fjarrkyla (14) Kwh Byggnadens
elanvindning’ (34) 5698 wwn
Finns solvérme? Beraknad
(‘ Ange solfdngararea enargiproduktion
; ® Nej
Ja ' m? kwh/ar
Finns solcellsystem? Beraknad
o Ange selcellsarea elprodukiion
T Ja (& Nej .
m* kWhiér
Ort {graddagar) Normaldrskorrigerat virde Ort (Energi-Index) Normalarskorrigerat vérde
{graddagar) {Energi-Index)*
Alingsas 6882 kwh | Lerum 6822 kwn
Energiprestanda ..varav el Referensvirde 1 Referensvirde 2
({enligt nybyggnadskrav) (statistiskt intervall)
39 kwhim? ar 39 kwh/im? ar 55 kWh/m? &r 86 - 106 kwhim? ar

' Summa 1-13 (£1)

? Den el som ingar i fastighetsenergin

* Den el som ingar | hushallsenergin

* Den el som ingdr i verksamhetsenergin

: Berékning av virdet sker med utgangspunkt i vilket energislag och typ av kylsystem som anvénds (se Boverkets byggregler, BFS 200820

och BFS 2011:6)
¢ Enligt definition i Boverkets byggregler {Summa 1-15, 18-19 (¥3}}

" Den el som ingar i byggnadens energianvindning (Sumrma 7-13,15.18-19 (14))

* Undedag fér energiprestanda




Uppgifter om ventilationskontroll

Finns det krav pa aterkommande ventilationskontroll i byggnaden?  Ja {& Nej

Typ av ventilationssystem [T FTX I FT [¥  F med atervinning

[ F [~ Sjglvdrag

Uppgifter om luftkonditioneringssystem

Finns luftkonditioneringssystem med nominell kyleffekt stérre &n 12kW? " Ja {(® Nej

Uppgifter om radon

Ar radonhalten métt? & Ja (" Nej
Radonhalt Typ av matning 1 Datum fér radonmaétning
50 Bg/m3 | Annan méatmetod

" Korttidsmétning har inte samma noggrannhet som en langtidsmatning. Korttidsmétningen kan inte heller ligga till grund for att séka radonbidrag eller
andra myndighetsbeslut



Utforda energieffektiviseringsatgérder sedan foregaende energideklaration

Rekommendationer om kostnadseffektiva atgarder

Ovrigt

Har byggnaden deklarerats tidigare?

Ja (@ Nej
Har byggnaden

by € Vid nej, vilket undantag aberopas
besiktigats pa plats?

@Ja ( Ng Kommentar
Enligt gallande lagar och féreskrifter.
Besiktning utfdrd 26/2 2015.
Expert
| Fémamn | Efternamn

IDatum fér godkénnande E-postadress

Certifikatnummer Cenrtifieringsorgan

Féretag

Behdrighetsniva
Kvalificerad




Anonymized input data, floor plans, facade drawings and calculation results for

- energy performance calculation for the building permit (Swedish: energiberakning)
- energy performance certificate (Swedish: energideklaration)



hus med berg-/markvéirmepump och F-ventilation Data ffylida £

Datu
Friloxintokommentarat:
INDATA
Allmiint [Varmeprodukiion HE C11 [Direktaivarme, komplemant
Huslllivarkare: P vp viirme, 0/35°C 10280 (W) Elokiriska handdukstorhar 0 st
Husmodall: COP, vanme, 0/35°C 425 (-} termoslal ochlallar imar nej
|Bestallnlngsnummaor: P vp varme, 0/45°C 23830 (W) rflg energianvandning 0 (kWhiar}
Ordemummer: COP, vArme, 0/45°C 33 () Elgolvwiirme (badrumMall) 0,0 m?
Husets placaringfort: Markv@rmapump nej termostal ochloller imar nej
imatzon: 1 Kolleklurstoriok 100 (%) Arflg energlanvéndning 0 (KWhiidr)
Faslighotsbetockning: [Superheater, varmvatien nsj Mirkoffakt direktelvirmo ] (]
Adrass: A-klzssad brinepump Ja Annan spacilik wliorbrukaro 0 (kW)
IKtspare: Tomgiingsofiokl, el 100 (W) varay Intarn vitmeavaivaing 0 (%)
Placaring ulanfar k
Defaultvirden ’ tiarad olallekl
Trum, medel, uppv.sisong 21,0 {°C) |Viirmedisiribution 1542 (KW
Parsonviirmo, specifik 80 (Wiperson) A-lassado cirk.pumpar Jo E ul vArmesystem 17351 (KWhar)
Niirvarolid, medel 14 (hidygn) Pel citk.pump, medel 10z (W) & varmvatienany. 3436 (KWhfar)
Varmvatlenanv, specifik 14 (mi(p an)  |Merkopplad regled Ja E vlirmelfickage VVB 2216 (KWh/ar)
Antal p 4 (st} \ goduvlinmo 1444 {I'ﬂ') E el Nliklar B63 (KWh/ac)
Byggnad Resursellekiiva blandare Ia E e! cirk.pump, virmedislr. 573 (kWh/ar)
| 74 °C) Vontilation F100 E ol cirk.pump, VBX/FLM-modul 0 (KWi/ar)
DVUT, 1-dygn (24 b) ANE (*c) VBX-IFLM-virmedteny. nej E ol vp kompressor+brinepump 5831 (kwhar)
DVUT, 2-dygn (48 h} 46,8 {°C) A-klassad cirk.pump nej E alpalron, lllskoll 0 (KWh/ar)
DVUT, 3-dyan (72 h) 161 (o] Pal cirk.pump, medal 0 w) E diraklalvirma, komplement 1] (kWh/ar)
DVUT, 4-dygn (96 h) 455 {*C) Elaffekliv venlilalion nej E annan specifik el{grbrukare ] (kWh/ar)
 Vidskonstant {t) 64 [10] Pal aki(ar), medel 96 w) E k&pt energl (exkl. hushalisal) 7287 (kWhar)
DVUT, akluall -163 {°C) Luftfide, medel 80,0 (iis) E kopt energl lotall 14809  (kWhtér)
Py 2286 () Normaldritt E onarglanvAndning virmesysl. 24440 (kWhtdr)
(. V— 0,0 (m?) Pl Raki(ar) 96 (W) E energlanvndning tolalt 31982  (kWhiar)
L v— 5406 {m Spec. lufiode 035  (sim®) E energlbesparing virmapump 17173 (kWhidn)
O — ags2 (M) Lufifiade 80,0 (Vs) Specifik energlanvindning 3,8 (kWhim'/ar)
(Agcterctitia 1444 (M%) SFP 12 (Witls) |Kravniva | BBR18 (BFS 2011:6) 65 (KWhim?®sar)
U 0,260 WK m?) Reducoral fi5de nej P ol max vp kompr.+brinspump 3,18 &wW)
LA, 140,6 (WIK) Frd tid 0 (h/dygn) P alpalron, max, dim 0,00 (kW)
Viirmeoflekibehov vid DVUT 6,00 (kW) Pal flaki{ar) 55 w) P direklelvarme 0,00 kw)
Lufttthel gz 0,80 (s m?) pac. luiode 040 (ishn?) Dim. oloffekt for uppviirmnlng 3,46 (kW)
Avskiirmning fran vind it g ] Lullitide 228 (Us) | fforad eloffokt, totalt 5,90 (kW)
Passiv solinstralnlng Hég ) Splafliikt-kipa Faon Kravnivh | BBR18 (BFS 2011:6) 6,97 {kw)
q Infilration, madel 30 (Ifs) Lulfide, forceral 400 (Us)
qinfillr, normaldrift 36 (Wfs) Pel, forcerat 70 w)
|ginfiiir, red. Ride 189 _(us) Drintid 1,0 (wdygn)




Berikning av specifik energianviindning fr hus med bergviirmepump och F-ventilation

Berkningen avser: Husmodell: 2-plan
Bestillningsnummer:
Ordemummer:
Husets placering/ort:
Klimatzon: 1
Fastighelsbeteckning:
Adress:
Kdpare:

For att upplylla de kv som Boverkels byggrepler staller pa cnergianviindningen, onligt avsnitt 9
i BBR18 (BFS 2011:6), har vid projcktering och beriikning fbljande allminna indata anvints

far att rep It brukande™:
- inomhustemperatur; 21 °C, under uppvBmningssésongen
- tappvarmvatlenanvindning; 14 m'/person och &r (60 °C)

- personviirme; 80 Wiperson, ntirvarotid 14 hdygn '

For det aktuella huset har vidare foljande specifika indata anvénls:

- antal personcr; 4 st

- hushiliscl; 7542 KWh/r
- rsmedeltemperatur, utc; 7,1°C

- tempererad golvarea; 229 m?

- medelloAflade; 80,0 Vs

Vidare har fabrikantdata f6r f3ljande installationer anviints:

Mark-/bergvinmepymp typ; HECH1
Frantufisfidkt/-agpregat typ; F100
Spisflakt/-kdpa lyp; F200

Berdkningen har gett f5ljande resultal:

Tolalt levererad/kopt clenergi % 14809 kWh/ir
Encrgianvandning % 7267 XWhic
Speclilk energlonviindning s, 32 kWh/m? per &r
Kravnivé enligt BBR18 (BFS 2011:6); 55 KWh/m” per Ac
Dim. eleffektbehov for uppyiirmning 32 kW
Installerad mitrkelfekt; 59 kw og
Kravnivé cnligt BBR18 (BFS 2011:6); 2.0kW

1) Brukarrelaterade indata enligt "Indala (6r energlbarikningar | konlor ach smAahus®, Boverkel, cklober 2007
2) Beraknat enfigt formel | "Energideklaration f6r byggnader - en regelsamiing”, Bovarkel lebruarl 2007

3) Avser endasl den berdknade byggnadens dning, Inte hela fastigh

4) Exklusive hushalisel, men Inkiusive driftel far fzkiar, pumpar, etc

5) Deita ocks? husels prefiminara berdknade varde for klarering av dess i dnii
Berékafngen har skell med inal (61 lonar | tiliverknl och varlationer | "nommait
Vid en imeds dning bdr verklig dning kunna bii 10-20 % l4gre &n beriknal.
Vid et 195and de kan verkiig I dning Isiatlet b 10-20 % higre, eller mer.

6) Exklusive eletfekt 6l Aaktar och cirkutatk for dlstribull

ilerﬁ!; ingshjllpmedlet ir i huvudsak baserat p& SS-EN ISO 13790 men med anpassning av defaultviirden
1ill svenska forhillanden. Indata ar i tillimpliga delar b de p4 provningsresultat frin EN-standarder far
Kiive typ av installation (EN-14511, EN-1148, EN-1151, EN-13141-3, -4, -7)

Beritkningen har gjorts av:

Evantualla kommenlarer:




Upplaga 1

ANSOKAN Enligt PR
Lov (3 ex) inldmnat EFTEF
|
ggygglov H Rivningslov
= randal ndring av baviljat lov Marklov
i EXHRe [ Bygglov for tillfallig Atgard [0 Bygglov tidigare beviljat
| 1l och med datum och §
Fastighet och byggherre
Faslinhatehatarknlnn | Fastighetens adress
L e Fastighetsgare (om annan &n byggherren)
b Bk 2 anlyenminet Person-forg.nummer*
Telefon bostad Telefon arbete | Telafon mobil e-post

L I

* Parsonuppgifterna kommer ait bishandlas 1 Lerums kommuns datasystem, Mer Informalion finns pa hemsidan www.lerum.se

Byggnad
Byggnadslyp
JX] En-ftvdbostadshus O Fritidshus O Garage O Fomad [ Kontorshus [ Flerbostadshus
Ange annan byggnad eller anldggning
[ Affirshus [ Industribyggnad
Arendets art
ﬂ Nybyggnad [ Till-/ombyggnad [ Fasadtindring [3 Andrad anviindning [ Rivning

1 Ange &vrig dtgird

Bifogade handlingar

KSiluaﬁonsplan gl’lanlﬁsning ﬂFn‘sadriming A 'Sektionsritning

[J Ange annat

Uppgifter for bygglov

Beflntlig byggnadsareéa Nwillkommen byggnadsarea Tolal byggnadsarea

Takbels ‘ ning/Kulér Fanmer iG] vKulﬁr Fasa@ekladnadﬂ( u

asa
S et 7. é/ W s i

VA-anstutning i’

B-Kommunalt VA D Gemensamhetsantiggning ] Egen anliggning (avloppstillstind bifoges)
ﬂQagvaucn [ Ovrigt
Postadress Besdksadress Telefon! fax Webb/ e-post 0
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sammanfattning av

ENERGIDEKLARATION

Nybyggnadsar
Energideklarations-IT

ENERGIKLASSER /\

DENNA BYGGNADS
ENERGIKLASS

Energiprestanda:
D 34 kWh/m? och ar

_ Krav vid uppforande av
E ny byggnad [jan 2012]:
: Energiklass C, 55 kWh/m? och ar

Uppvarmningssystem:
Markvarmepump (el) och el
(direkiverkande)

Radonmadtning:
Inte utférd

Atgirdsforslag:
Har inte lamnats

Energideklarationen dr utford av:
Energideklarationen i sin helhet
finns hos byggnadens &gare.

Energideklarationen ar giltig till:
For mer information:
www.boverket.se/energideklaration

Sammanfattningen ar uppréttad enligt
Boverkets foreskrifter och allmanna rad
(2007:4) om energideklaration fér byggnader.




aPes-

Energideklaration Version: 22
B k t Dekl.id:
Byggnaden - Identifikation
Lan Kommun Q.B.8! Smahus i bostadsratt ska deklareras av bostadsrattsfGreningen
Vastra Gotaland Lerum ¥ Egna hem (privatigda smahus)
Fastighetsbeteckning (anges utan kommunnamn) Egen beterkninn
Husnummer Prefix byggnadsid Bypgnadsid Orsak till av\..vikelse
1 6 Adressuppgifter ar fel/saknas |
Adress Postnummer | Postort Huvudadress
- Lerum (o
L
Byggnaden - Egenskaper
Typkod Byggnadskategori
220 - Smahusenhet, helarsbostad for 1-2 familjer En- och tvabostadshus
Byggnadens komplexitet Byggnadstyp Nybyggnadsar
® Enkel " Komplex Friliggande 2013
Atemp métt virde (exkl. Avarmgarage) Verksamhet Procent av
, |Fordela enligt nedan Atemp {exkl.
202 m Avarmgarage)
Finns installerad eleffekt > 10 Wim? for
uppvarmning och varmvattenproduktion Bostéder (inkl. brarea, t.ex. trapphus och uppvérmd kallare) 100
o ' .
v Ja Nej Ovrig verksamhet - ange vad
Ar byggnaden skyddad som byggnadsminne?
— Summa 100
®  Nej
Ja enligt 3 kap KML
L

Ja enligt SBM-férordningen

Ar byggnaden en sadan sarskilt vardefull
byggnad som avses i 8 kap 13 § PBL?

" Ne

Ja_ & utpekad i detaljplan eller
omradesbestéimmelser

Ja._ &r utpekad | annan typ av
dokument

Ja. egen beddmning




Energianvdndning

Verklig férbrukning
Vilken 12-ménadsperiod avser energiuppgifterna? (ange forsta
manaden i formatet AAMM)

1307 - 1406

Beridknad férbrukning
Beraknad energianvandning anges fér nybyggda/andra byggnader
utan métbar férbrukning och normaléarskorrigeras ej

-

Hur mycket energi har anvénts for vérme och komfortkyla angivet ar
(ange métt varde om méjligt)?
Angivna virden ska inte vara normalarskorrigerade

Omvandlingsfaktorer fér brénslen i tabellen nedan géller om inte
annat uppmatts:

. . .
Matt  Férdelat Eldningsolja 10 000 kWh/m
vérde  vérde |Naturgas 11 000 kWh/1 000 m’ (effektivi varmevérde)
Fiarrvarme (1) KWh C ‘e Stadsgas 4 600 kWh/1 000 m?
BRI 4 500-5 000 kWh/ton, beroende av
ellets 5
Eldningsolja (2) kwh tréslag och fukthalt
Naturgas, stadsgas (3) kwh (T (" |Kalla: Energimyndigheten
Fér dvriga biobrénsle varierar vérmevérdet beroende av
sammansattning och fukthalt. Det &r expertens ansvar alt omrékna
Ved (4) kWh T o branslets vikt eller volym till energi pa ett korrekt satt.
Flis/pellets/briketter (5) wh O
Ovrigt biobransle (6) wh O
El (vattenburen) (7) wh
El (direktverkande) (8) 700 kwh (e Ovrig el (ange matt varde om mjligt) .
Angivna virden ska inte vara normalarskorrigerade
El (luftburen) (9) wh OO Matt  Fordelat
varde vérde
Markvérmepump (el) (10) 5120 kwh (& (7 Fastighetsef (15) wwh G
Varmepump-franiutt (el (11) wh Hushallsel® (16) wh O
Varmepump-luft/luft (el) (12) wh O Verksamhetsal (17) wh O C
Vérmepump-luftivatten (el) (13) wn OO El for komfortkyla (18) wh O C
Energi for uppvarmning
och varmvatten® (s1) 5820 kwn Tillagg komfortkyla® (19) 0 kwh
Varav energi till e Byggnadens
varmvattenberedning 2000 kwn g energianvar)llgr?ingﬁ (53) 5820 kwh
Fjirrkyla (14) wh O Byggnadens 5820 Kkwh
elanvédndning’ (¥4)
Finns solvdrme? ) Beréknad
(‘ Ange solfangararea energiproduktion
® Nej
Cida (& N m? KWh/ar
Finns solcellsystem? Beraknad
f r . Ange solcellsarea elproduktion
Ja ® Nej
! m? kWh/ar
Ort (graddagar) Normalarskorrigerat varde Ort (Energi-Index) Normalarskorrigerat varde
(graddagar) (Energi-Index)®
6721 kwh 6908 kwh
Energiprestanda ...varav el Referensvérde 1 Referensvérde 2
(enligt nybyggnadskrav) (statistiskt intervall)
34 kwh/m? ar 34 kWh/m? ar 55 kWh/m? ,ar 70 - 86 kwh/m? ,ar

' Summa 1-13 (g1)

? Den el som ingar i fastighetsenergin

® Den el som ingér i hushallsenergin
“Den el som ingar i verksamhetsenergin

s Berakning av vardet sker med uigangspunkt i vilket energislag och typ av kylsystem som anvénds (se Boverkets byggregler, BFS 2008:20

och BFS 2011:6)
) Enligt definition i Boverkets byggregler (Summa 1-15, 18-19 (£3))

" Den el som ingér i byggnadens energianvandning (Summa 7-13,15,18-19 (34))

° Underlag for energiprestanda




Uppgifter om ventilationskontroll

Finns det krav pa aterkommande ventilationskontroll i byggnaden? [T Ja (@ Nej
Typ av ventilationssystem ™ FTX [ FT F med dtervinning
I v F [ Sjalvdrag

Uppgifter om luftkonditioneringssystem

Finns luftkonditioneringssystem med nominell kyleffekt stome an 12kW?

" Ja (@ Ne

Uppgifter om radon

Ar radonhalten métt? i Ja (& Mej




Utférda energieffektiviseringsatgérder sedan féregaende energideklaration

Rekommendationer om kostnadseffektiva atgarder

Ovrigt
Har byggnaden deklarerats tidigare? " Ja (® Nej
Har byggnaden Vid nej, vilket undantag aberopas (§ 6) SFS 2012:400

besiktigats pa plats?

@ Ja (" Nej Kommentar

Enligt gdllande lagar och férordningar. Besiktning utfdrd

Annat arbete med hanvisning till halsa och miljé som utforts pa byggnaden, t.ex. miljoklassning, enkater eller kommentarer {ill
energideklarationsuppgifterna

Energiprestanda ir baserad p& uppgifter ifrén bergvarmepumpens elmdtare med

ett ytterligare tilladgg pd 700 kWh f£&r uppvérmning av badrummet pa
dvervaningen.

Expert

[Férnamn |Efternamn

L L

| Datum fér godkénnande | E-postadress

L l WS

| Centifikatnummer | Cenifierinasorgan Behbirighetsniva

| | t Normal

[ﬁtag




Anonymized input data, facade drawings and calculation results for

- energy performance calculation for the building permit (Swedish: energiberakning)
- energy performance certificate (Swedish: energideklaration)



hus med herg-/markvirmepump och F-veatilatlon

Data ifylida av

Datum

Friloxirndafkommentarer,

Berdkininaen &r utfdrd uten ev. komlortkvia

Berakningen & utford med U-vérden: Yllerv&ng 0,14, Rygoastak: 0,11 Vindsbjalkiag: 0,09

INDATA

Alimant [Virmeproduktion “NIba 12455 Diroktolvirmo, komplomant

Hustillvarkare: P vp varme, 0/35°C 8100 (W) Elekiriska handdukstorkar 0 st
Husmodall: COP, varme, 0/35°C 451 () termostat ochveller timer nej
|Bestaliningsnummer; P vp vamme, 0/45°C 5210 (W) Arlig energianvandning 0 {KWh/ér)
Ordemummer: COP, vame, 0/45°C 350 () Elgolvvimio (badrum/hall) 0,0 m?
Husals placsring/on: Markvirmepump nej lermoslal och/alier timar nej

Kiimatzon: 1] Kaltoklorstorlak 100 (%) Adig energianvandning 0 {kWhvér)
Fastighalsbeleckning: ' Superhaaler, varmvalten nej Mirkoifokt diroktolvdrmo 0 W
Adrass. A-klassad brinepump ja [Annan specilik elfdrbrukam 0 (K¥Whie)
Kopare; 1 [Tomgfingselfekl, e 100 (W) varav intem varmeavgiviing 0 (%)

Placering ulanfdr Klimatskal  nej

Defaultviirden |inslallerad elaffakt BIZG (W) UTDATA

Trum, medel, uppv.sdsong 2.0 c) Virmodistribution lsel T (KA
Personvirma, spacifik 80 (Wiperson) A-klassada cirk pumpar ] E ul vamesyslem 13893  (KWhér)
Narvarolid, medel 14 (hdygn) [Pal cirk.pump, madal m W E varmvattenanv. 3482 (KWVan)
Varmyvallenany. specifik K| (m¥(person &r))  |Aterkopplad reglering Ja E vameldckage VVB 2321 (KWhv4r)
Antal personer 4 (st) fVallenburen golvwarme 188,4 {m) E ol flaktar 21 (kWhvér)
|Byggnad — [Resurseffokliva blandare ___ja E ol cirk.pump, varmedistr. 5 (kWhik)
Tuto, medet 8,4 (°C) Vantilation F E el cirk.pump, VBX/FLM-modul O (kWh/ér)
DVUT, 1-dygn (24 h) BEX] (*C) IVBX-FLM-vArmealarv, nej E ol vp kompressor+brinepump 4173 (KWhvr)
DVUT, 2-dygn (48 h) RERY (°C) ﬁ-klsssnd crk.pump nej elpatron, tiliskott 0 (kWh/ar)
DVUT, 3dygn (72 h) -13,4 {°C) Pal cirk. pump, medel 0 W) E direktetvamme, komplement 0 (kWhér)
DVUT, 4-dygn (96 h) 12,9 (*C) Elsifekliv ventilation ne) E annan spacifik elldrbrukare 0 (kWhiar)
Tidskonstant (1) 20 (h) Pal fidkt(ar), medel 80 W) E kopl energi (exkl. hushallsel) 5610 (KWIVAr)
DVUT, aktuell -14,7 (°C) Luftfiode, mede! 664 (Us) E kdpt energi totalt 12518  (KWivdr)
[ 1884 (M) Normaldrift E energlanvandning vammesyst. 21133 (kWhar)
LY 0,0 (m?) Pel flaki(ar) g W E ensrglanvandning totatt 28041 (kWihr)
A en, otat 427,0 (m?) Spec. luftlicde 0,35 (vsim?) E energibesparing varmepump 168523  (KWNAr)
[NE— 421 {m) Lufinade 664  (Us) Spacifik energlanviindning 201 (KWnim'fdr)
Aocstangiazs 0,0 (m%) SFP 1,2 (Wils) Kravniva i BBR18 (BFS 2011:6)  §5 (KWhim*/ér)
Un 0,223 (WI(K m?) Reducorat fisde ne) P al max vp kompr.+brinepump 1,34 ()
UAG, 95,2 (WIK) Franvarolid 0 (h/dygn) P elpalron, max, dim 0,00 (kW)
Varmeeffakibehav vid DVUT 6,19 (kW) Pal Naki(ar) 45 W) P direktelvarme 0,00 (kW)
Lufitéthel qe D,40 (s m?) Spec. [uftftode a10  (Vsim®) Dim. eleffekt for uppviirmning 1,34 (kW)
IAvskarmning frdn vind maltilg O] Luftfiéda 186 !L‘s} Instalfarad eleffokt, totail 533 (kW)
Passiv sollnstraining [LY] ) Splefidkt/-kapa F Kravniva | BBR18 (BFS 2011:6) 6,91 {KW)

q infillration, medel 0.4 (Us) Luftfisda, forcerat 80 (Vs)

qinfiltr, normaldrifu 04 (Us) Pal, forceral 70 W
|ginfiltr, red. fi3de 3.4 {Us) Drifttid 1.0 (hvdygn)

it |
Diavien. Taredens

L




Berakning av specifik energianvindning f6r bus med bergviirmepump och F-ventilation

Berdkningen avser Husmodell
BestMlIningsnummes
Ordemummer
Husets placenng/or: Lerums Kommun
Klimatzon: 4]
Fastighetsbeteckning: )
Adress:
Kapare:

For att uppfyHla de krav som Boverkets byggregler staller p encrgranvindningen, cnligt avsaitt 9
+ BBR18 (BFS 201 1:6), har vid projektering och berkning foljande allminna indata anvants
for att representera “nonnalt brukande™

- inomhustemperanr; 21 °C, under uppvirmningssasongen
- lappvamivatienanvindning; 14 m'fperson och 4r (60 °C)
- personvirme; 80 W/persap, nirvarotid 14 hidygn !

For det akruella huset har vidare foljande specifika indata anvants:

- antal personer; 4 st

- hushalisel; 6909 kWhar
- irsmedeitemperatur, ute; 64 °C

- tempererad golvarca; 186 m*

- medellufiflade; 66,4 ls

Vidare har fabrikantdata for filjande installationer anvints;

Mark-ibergvirmepump typ; Nibe 1245-6
FrinlufisAakt/-aggregat typ; F
Spisflakt/-kipa typ; F200
Berakningen har gett foljande resultat:
Totalt levereradrkopt elenergi *; 12518 kWh/Ar
Encrgianvaadning * 5610 kWhis
Specifik energianvindning % 30 kWhim? per r
Kravnivi enligt BBR18 (BFS 2011:6); 55 kWh/m® per Ar
Dim. eleffektbehov f5r uppvirmaing *; 1,3 kW
Installersd mirkeffekt; 53 kW
Kravniva enligt BBRIS (BFS 2011:6); 59 kW
1) Brukamslaterade mdata enigt “indata {60 o> ingar | kontor och smid \ t, okiober 2007
2) Borknxl sniigt forme! | "Energideklartion fdr byggradas - sn o Boverkst lebruai 2007
3) Avsor endast don berikniwde byganadens ensng ing, inte haia i ing.
4} Exkiusive hushdiisel, men inkiusive deiftel 10¢ Raktaz, pumpar, sic
5) Detts molsvarss ocisd husats p vilrde o5 v ing v dess enBniar g
Berdkningen bar skatt mad ginat 8¢ i ivarini och variat i “nesmah d
\ad en energimedveten anvindsing boe verkig enengisnvindning kusna b 10-20 % (agre an berdknat.
Vid alt de kan verkiig janvindning istaltet b 10-20 % higre, elior mer.
0} Exkiusive slaffekt BN Riktar och cirk pumpar (&r i 3ttt

Berakningen har gjorts med berdkningshjlpmedel som framtagits av SP, Sveriges Tekniska Forskaingsinstinut
pé uppdrag av TMF, Tril ach Mobelindustrifrbundet, fir trahustillverkande medlemmar inom TMF.
Berakningshjalpmedlet Ar i huvudsak baserat p& SS-EN 1SO 13790 men med anpassning av defaultvirden

till svenska farhillanden. indata ar i tGlizmpliga delar baserade pa provningsresultat frin EN-standarder for
respektive typ av installation (EN-14511, EN-1 148, EN-1151, EN-13141-3, 4,-7)

Berakningen har gjorts av-

Eventuella kommentarer:

Berfknmgen &r utfrd utan ev. komiorikyla.
Berakningen &r ulftrd mad U-virden: Yitervagy: 0,14, Ryggéstak: 0,11 Vindsbislklag: 0,08




Upplaga 1

ANSOKAN Enligt PBL 2010:900
inlamnat EFTER ¢
Samhtillsbyggnad \ [® Bygglov [ Rivningslov
[ Andring av beviljat lov [ Marklov
O Bygglov for tillféllig Atgérd [C] Bygglov tidigare beviljat
1l och med dalum och §
I:;E:ﬁenr.. S ._u::_:\hl-'-l',ﬁ -

Fastighet och byggherre

Faastighetsbatecknling Fastighelens adress

Bvadherrens namn Faslighelsigare (om annan &n byggherren)

Person-/org.nummer*

Telelon bostad Teletan arbele Telsfon mohli I onnc

* Personuppglfterna kemmer alt behandlas | Lerums kammuns datasystem, Mer Infarmalion linns pA hemsldan www.lerum.se

Byggnad

Byggnadstyp

En-/tvAbostadshus [ Fritidshus [ Garage [ Forad {1 Kontorshus [ Flerbostadshus

Ange annan byggnad eller anldggning
O Affarshus 1 Tndustribyggnad

Arendets art

K] Nybyggned [ Till-/ombyggnad {1 Fasadindring [0 Andrad anviindning {2 Rivning

] Ange tvrig Atghird

Blfogade handlingar

K] Situationsplan ] Planlsning Fasadritaing ] Sekiionsritning

Angeannat  ENELABALANS HEN AN L NG

Uppgifier fér bygglov

Beflnllig byggnadsarea Nytlllkommen byggnadsarea Total byggnadsarea

6] & vwwa v, BALeonG

Takbelaggning/Kuldr Fonster/Material/Kuldr Fasadbekladnad/Kuldr

¥ PP SVort [x3IClas T8 vt x 177 Gra FalsPanel
VA-anslutning il

{8 Kommunatt VA (O QGemensamhetsanldggning ] Egen anltiggning (avloppstillstind bifogas)

34 Dagvatten O Ovrigt

Postadress Besdksadress Telelon/ fax Webb/ e-post
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sammanfattning av

ENERGIDEKLARATION

Nybyggnadsar
Energideklarations-ID:

ENERGIKLASSER /\

DENNA BYGGNADS
ENERGIKLASS

Energiprestanda:
D 22 kWh/m? och ar

Krav vid uppforande av
E ny byggnad [jan 2012]:
. Energiklass C, 55 kWh/m? och ar

Uppviarmningssystem:
Markvarmepump (el)

Radonmitning:
Inte utférd

Atgirdsfoérslag:
Har inte lamnats

Energideklarationen dr utférd av:

Energideklarationen i sin helhet
finns hos byggnadens agare.

Energit_:leklarationen ar giltig till:

F6r mer information:
www.boverket.se/energideklaration

Sammanfattningen &r uppréattad enligt
Boverkets foreskrifter och allménna rad
(2007:4) om energideklaration fér byggnader.




N LI

Energideklaration Version e
B k t Dekl.id:
Byggnaden - identifikation
Lan Kommun 0.B 81 Smahus i bostadsritt ska deklareras av bostadsrattsforeningen
Vastra Gotaland Lerum [¥" Egna hem (privatéigda smahus)
Fastighetsbeteckning (anges utan kommunnamn) Egen beteckning
Husnummer Prefix byggnadsid Byggnadsid Orsak til avvikelse
1 1 Adressuppgifter ar felisaknas
Adress - Postnummer | Postort Huvudadress
—
.
Byggnaden - Egenskaper
Typkod Byggnadskategori
221 - Smahusenhet, fritidsbostad for 1-2 famifjer En- och tvabostadshus
Byggnadens komplexitet Byggnadstyp Nybyggnadsér
® Enkel Komplex Friliggande 2012
Atemp matt virde (exkl. Avarmgarage) Verksamhet Procent av
, Férdela enligt nedan: Atemp (exkl.
185 m Avarmgarage)
Finns installerad eleffekt =10 Wim? fér
uppvarmning och varmvatienproduktion Bostider (inkl. biarea, L.ex. trapphus ach uppvirmd kéllare} 100
® 0% i .
Ja € Ovrig verksamhet - ange vad
Ar byggnaden skyddad som byggnadsminne?
= ) Summa 100
® Nej
T Ja enligt 3 kap KML

[ Ja enligt SBM-férordningen

Ar byggnaden en sadan sarskilt virdefull
byggnad som avses i 8 kap 13 § PBL?

% Nej
(7 Ja, &r utpekad i detaljplan eller
omridesbestammelser

[ Ua, &rutpekad i annan typ av
dokument

Ja, egen bedémning




Energianvandning

Verklig férbrukning
Vilken 12-manadsperiod avser energiuppgifterna? (ange forsta
manaden i formatel AAMM)

1301 - 1312

Beréknad férbrukning
Beraknad energianvandning anges for nybyggda/andra byggnader
utan métbar férbrukning och normalarskorrigeras ej

-

Hur mycket energi har anvants fér véarme och komfortkyla angivet ar
(ange métt varde om méjligt)?
Angivna virden ska inte vara normalarskorrigerade

Omvandlingsfaktorer fér branslen i tabellen nedan galler om inte
annat uppmaéits:

) . N
Matt  Férdelat Eldningsolja 10 000 kWh/m
vérde  vérde |Naturgas 11 000 KWh/1 000 nv* (effektivt varmevarde)
Fjérrvarme (1) wh e Stadsgas 4 600 kWh/1 000 m*
Pellet 4 500-5 000 kWh/ton, beroende av
ellets 3
Eldningsolja (2) KWh el (~ traslag och fukthalt
Naturgas, stadsgas (3) who  |kaie T
Fér tvriga biobransle varierar varmevardet beroende av
sammanséttning och fukthalt. Det &r expertens ansvar att omrékna
Ved (4) kwh C branslets vikt eller volym till energi pa ett korrekt satt.
Flis/pellets/briketter (5) wh O
Ovrigt biobransle (6) kwh O
El (vattenburen) (7) wh O O
El (direktverkande) (8) KWh ‘| Ovrig el (ange matt varde om majligt) )
Angivna varden ska inte vara normalarskorrigerade
El (luftburen) (9) wh Matt  Fordelat
varde  vérde
Markvarmepump (el) (10) 3800 kwh q Fastighetsel® (15) wh O el
Varmepump-franluft (el) (11) wh OO Hushallsel* (16) 4338 wh O @
Varmepump-luft/luft (el) (12) wh O Verksamhetsel* (17) wh O
Varmepump-luftivatten (el) (13) wn O C El for komfortkyla (18) N« B
Energi for uppvdrmning
och varmvatten® (51) 3800 kwh Tillagg komfortkyla® (19) 0 Kkwh
Varav energi till 1155 0O Byggnadens
varmvattenberedning kwn O @ energianvﬁr‘l/dning“ 53) 3800 kwh
Fjérrkyla (14) kwh C Byggnadens 3800 Kkwh
elanvéandning’ (34)
Finns solvdrme? . Beraknad
(‘ Ange solfdingararea anargiproduktion
® Nej
(e ) m? KWh/ar
Finns solcellsystem? Beraknad
{‘ r N Ange solcellsarea elproduktion
Ja ® Nej
) m* ‘kWh/ar
Ort (graddagar) Normalarskorrigerat varde Ort (Energi-Index) Normalarskorrigerat virde
(graddagar) (Energi-Index)®
3913 kwh 4014 kwh
Energiprestanda ..varav el Referensvérde 1 Referensvéarde 2
(enligt nybyggnadskrav) (statistiskt intervall)
22 kWh/m? ar 22 ikWh/m? ar 55 kWh/m? ar 65 - 79 kWh/m? ar

" Summa 1-13 (g1)

*Den el som ingar i fastighetsenergin

® Den el som ingar i hushallsenergin
“Den el som ingar i verksamhetsenergin

: Berakning av vardet sker med utgangspunkt i vilket energislag och typ av kylsystem som anvénds (se Boverkets byggregler, BFS 2008:20

och BFS 2011:6)
¢ Enligt definition i Boverkets byggregler (Summa 1-15, 18-19 (33))

" Den el som ingdr i byggnadens energianvandning (Summa 7-13,15,18-19 (34)}

® Underlag fér energiprestanda




y_g_p_g_if_tgy om ve_ntilationskontroll

Finns det krav pd aterkommande ventilationskantroll i byggnaden? Ja

Typ av ventilatonssystern [ FTX FT
v F " Sjélvdrag

Uppgifter om luftkonditioneringssystem

|l Finns luftkonditioneringssystermn med nominell kyleffekt store an 12kW?

Uppgifter om radon

’Arradunhalten métt? T oJa e Me

® Nej

F med atervinning

 Ja

(@ Negj




Utférda energieffektiviseringsatgarder sedan foregaende energideklaration

Rekommendationer om kostnadseffektiva atgarder

Ovrigt
Har byggnaden deklarerats tidigare? Ja (& Nej
Har byggnaden Vid nej, vilket undantag aberopas (§ 6) SFS 2012:400

besiktigats pa plats?

@ (N Kommentar

En besiktning har utférts £6r att utreda méjligheten att
rekommendera kostnadseffektiva energidtgirder.

Annat arbete med hanvisning till halsa och miljé som utférts pa byggnaden, t.ex. miljsklassning, enkéter eller kommentarer fill
energideklarationsuppgifterna

Total angiven energianvindning f£6r aktuell period &r 8138 kWh el.
Fyra boende i byggnaden. Brukarbeteendet har stor inverkan pd den totala
energianvindningen och kan darfér skilja sig beroende p& faktorer som bland

annat antal boende, inomhustemperatur, konsumtion av varmvatten och
hushallsel.

Kontrollorgan och tekniskt ansvarig

lAckrsdilerat foretag IOrganisaiionsnummer [Ackrediteringsnummer
A L
[ Férnamn | Efternamn [ E-postadress
1
Expert
ﬁrnamn |Efternamn

[Datum for godkadnnande | E-postadress

L L




Annex VIl Building characteristics and input data for energy use
calculation

The calculated energy use for a single family house presented in the report is done using the
input data presented in this appendix. It is a new single family house (built in 2012) constructed
in Lerum municipality with light-weight wooden construction with a wooden fagade, concrete
tiles on the roof and windows with wooden frame. The house is heated by ground source heat
pump with an exhaust air to water heat exchanger added to the system. The facade of the
building is presented in Fig. 1, a section is presented in Fig. 2, and the characteristics used in
the calculation report in the building permit application is presented in Table 1.

T

Fig. 1 Facade drawings. Left: towards south east. Right: towards north east.
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Fig. 2 Section of the house.



Table 1 Characteristics and input data for the single family house (from the calculation
report in the building permit application).

) Indoor temperature 21°C Power heat 0/35°C 6 100 W

E Number of occupants 4 COP heat 0/35°C 4.51

:% Person heat 80 Wipers é Power heat 0/45°C 5210 W

g‘, Presence 14 hiday g COP heat 0/45°C 3.58

© Hot water use 14 m¥/pers g Elec. Power installed |5 413 W

& | Avg. outdoor temperature | 8°C Circulation pump power | 66 W

é Building time constant 17 h Floor heating 87.7 m?

% Design outdoor temp -14.8°C Circulation pump power | 25 W
Floor height 255m Fan power, normal 61 W
Heated floor area 175.4 m? Air flow, normal 61.41/s
Ground floor/roof area 87.7 m2 ii Spec. air flow, normal | 0.35 l/(s m?)

., Window and door area | 45.8 m? é Fan power, reduced 26 W

*é Building envelope 393.6 m? % Air flow, reduced 17.51/s

% U-value roof 0.098 W/(m?K) > Spec. air flow, reduced | 0.1 l/(s m?)

% U-value wall 0.16 W/(m?2K) Air flow kitchen fan 921/s

é U-value floor 0.105 W/(m2K) Power kitchen fan 65 W

i Thermal bridges 11.1 WIK
Average U-value 0.295 W/(m?K)

Air tightness (50 Pa) 0.4 l/(s m?)

Air leakage 0.31l/s
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