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Abstract

Energy Optimisation of a Building: a Case Study of
Ekebyvallen, Uppsala

Pär Enarsson, Otto Hedenmo, Dirk-Jan Sillevis Smitt

Energy prices are on the rise, and with it the interest in saving energy. In the housing
sector this means that methods for energy optimising buildings, retrofitting, are
increasingly important. There are many studies concerning the retrofitting of buildings
built before 2000, but less concerning buildings of more recent date. In cooperation
with the housing company Uppsalahem, this report explores minor retrofitting
solutions for the apartment buildings in Ekebyvallen/Uppsala which were built 2007.
The aim was foremost to find solutions for Ekebyvallen but also to assess the
possibilities of applying them to a wider range of buildings. A simulation of the energy
balance in one of the buildings in Ekebyvallen was performed with the software VIP
energy. The simulation together with a field study show weak spots of the energy
usage in the buildings and based on these four retrofitting solutions were proposed.
The methods; 1) reducing the airflow in the ventilation units, 2) adjusting the heating
in common areas, 3) reducing air leakage out of buildings and 4) adjusting the settings
of lighting sensors and timers. All are effectively free from investments and also
applicable on buildings with similar issues. Thus, these are effective methods of saving
energy and consequently, saving money in recently built buildings. The methods are
tailored for Ekebyvallen but are with benefit considered for apartment buildings of
both recent date and those built before 2000.

ISSN: 1650-8319, UPTEC STS 13 022
Examinator: Joakim Widén
Ämnesgranskare: Annica Nilsson
Handledare: Andreas Jonsson



Occurring Terms 

For easier reading of this report, here are some terms listed that were vital to define and 

use throughout the project. 

 Atemp – The area in m
2 

of a building heated to more than 10˚ C. 

 Building 2 – The building at Ekebyvallen used as reference building and the one 

building simulated. 

 Climate shell – The parts of a building that separates the outside from the inside, 

the building’s floor, outer walls and roof, including windows and doors. 

 Energy Performance – Part of a buildings total energy usage for a year divided 

by the Atemp. This consists of heating usage and electrical usage for pumps, 

lighting in common areas and other electricity used inside the building excluding 

the apartments. 

 FTX – The ventilation system at Ekebyvallen which is a fan ventilation 

equipped with heat recycling. 

 Property electricity – The electricity that is necessary to operate the building. 

Such as lighting, laundry and the electricity to run the ventilation system. 

 Retrofitting – A common phrase used within the housing sector to describe 

renovations or other improvements to increase buildings’ energy efficiency. 

 Thermal bridge – A conductor for heat transfer. A thermal bridge is a part that 

penetrates the insulation and makes it easier for heat to travel. Can be a metal 

doorknob for instance. 

 U-value – The heat per square meter that flows through a temperature differed 

construction element such as a wall or roof. It is calculated in the unit W/m
2
,°C. 

 VIP Energy – Software program used to simulate a building’s energy 

performance. 
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1. Introduction 
There are many reasons to use as little energy as possible, such as environmental issues 

and limited fossil resources. But one motivation may prove to become the most 

important of all, and its impact is on the rise. Saving money. The energy prices have 

been increasing for some time and that has made present time, more than ever before, a 

good time to minimize energy usage and save money. 

As the need for energy grows in the world it becomes obvious that a dependence on 

fossil fuels is not a sustainable solution. More environmentally friendly energy 

production technologies need to be developed than exist today. This puts a considerable 

pressure on the energy sector and generates high costs in research and development. But 

the development of better energy production methods has never been the only solution. 

Instead it is common to speak of energy efficiency, and to lower the usage of energy 

instead of only increasing the production. To lower unnecessary energy losses in 

buildings is a profitable way to do this. 

The housing sector has felt the impact of the rising energy prices since housing 

companies have to pay for e.g. the building electricity in the common areas of the 

apartment buildings. The current rise in energy prices make it more important to 

consider renovations and energy optimisations, not only in older buildings, but also 

those of more recent date. 

In the year 2002, the European Union initiated directives for regulating energy usage in 

housing throughout the union in order to encourage lower energy usage in buildings and 

therefore a more sustainable housing sector (Boverket, 2010). These directives indicate 

that the member states of EU need to set up directives for the building sector. For 

already existing buildings that are to be renovated, these directives state that buildings 

with a total area over 1000m
2
 must upgrade their energy performance in order to meet 

the minimum requirements technically, functionally and economically in each country 

(The European Parliament, 2002). 

In Sweden, the government’s administrative authority for building and planning, 

Boverket, issues laws and regulations that require housing companies to meet certain 

levels of energy saving. These levels are constantly changing which means that even 

buildings constructed in the last couple of years might need to change. As of January 

2012, the rules for buildings in the south of Sweden state that the maximum energy use 

is 90 kWh/m
2
,yr and year (Boverket, 2011a). Even though the regulations come from 

the state, it is up to the people involved within the construction and real estate to make 

the actual changes as it is they who order material, overlook the project and construct 

the buildings (Boverket, 2006). Boverket cooperates with each municipality that 

performs energy calculations to ensure that regulations in their area are being followed 

(Boverket, 2009). 
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In the Swedish town Uppsala, the housing company Uppsalahem has noticed the 

increasing energy prices and is now investigating which solutions are possible as well as 

cost effective. The company has already fulfilled the values, laws and regulations set by 

Boverket, but are now motivated to go even further with their energy saving strategies. 

Uppsalahem has many modern neighbourhoods and one of them is Ekebyvallen which 

consists of four four-story buildings of the same model, built in 2007 with a total of 106 

apartments (Uppsalahem, 2013). These apartments share the same heating system and 

the cost of warming up each building is paid by Uppsalahem. The company also pays 

for the electricity in the common parts of the building such as lights in stairwells and 

corridors, the elevator and the laundry (Jonsson, 2013) 

1.1 Purpose 

For the benefit of Uppsalahem and energy optimisation in general, this project aims to 

find solutions for decreasing the energy usage in apartment buildings built within the 

past decade. The purpose is to make housing companies motivated to decrease their 

energy usage by exploring the possibilities of economic gains through decreasing the 

energy usage of the apartment buildings at Ekebyvallen. These solutions for 

Ekebyvallen will thereafter be evaluated to see if they are also suitable for other 

buildings with the same conditions. 

The purpose of this project can be formulated into the following problem statements: 

 What energy optimisation methods are technically possible and economically   

interesting for Ekebyvallen? 

 Are these solutions applicable on similar buildings in a larger scale? 

1.2 Scope and limitations 

The scope of this report includes energy saving possibilities for the energy that the 

landlord of apartment buildings provides, which includes the heating of the building and 

the electricity needed for the elevators, ventilation and lighting. This means that none of 

the energy used by the inhabitants, in form of electricity and warm water, is considered 

except for that they provide heating. As the project focuses on economically applicable 

solutions, the implementations that promise to be profitable until 2030 if introduced in 

2014 have been considered in this study. Only optimisations with minor or no 

investments are considered. The type of apartment buildings considered were the ones 

in Ekebyvallen and the solutions found in this project should primarily be considered in 

buildings with similar qualities.  
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2. Background 
This section starts with a description of how the EU set up directives for its member 

states and what that meant for Sweden, and the neighbourhood Ekebyvallen. It ends 

with a description of possible solutions for Ekebyvallen and a part with future energy 

prices to understand if those solutions are economically feasible for Ekebyvallen. 

2.1 Directives from the European Union 

In the year 2002 the European Union issued a directive regarding the energy efficiency 

of buildings built in its member states (The European Parliament, 2002). The directive 

works as a framework and its main purpose is to improve the energy efficiency of 

buildings in the union. The directive focuses on five specific demands that each state is 

obligated to initiate: 

1) A method to calculate a building’s energy efficiency. 

2) Minimum efficiency demand for all new buildings. 

3) Minimum efficiency demand for larger buildings facing extensive renovations. 

4) Energy Certificate of all buildings. 

5) Recurring controls of boilers and air condition in buildings, as well as an 

assessment of the heating system if the boiler is more than 15 years old. 

Point four in the directive, regarding the introduction of an energy certificate, was 

meant to make it easier for owners, buyers and tenants, to compare buildings’ energy 

efficiencies. Buildings with high cultural value, temporary buildings, industrial plants 

and minor buildings do not need to follow the directive. (The European Parliament, 

2002) 

January 2006 was set as the deadline for the directive to take effect. The member states 

had until then to issue their own laws and regulations in order to follow the directive 

(Boverket, 2005). 

2.2 Boverket and BBR 

In 2006 the Swedish state’s administrative authority for building and planning, 

Boverket, edited the rules and regulations for buildings, abbreviated in Swedish as 

BBR. It became mandatory for building owners to report their energy usage and the 

requirements stated an upper limit for the energy usage. The demands were standardised 

in the unit [kWh/Atemp, yr] which is called the energy performance of a building. Even 

though the demands were not set higher than their earlier counterpart, the new system 

was redefined so that it would be easier to verify if buildings were within the approved 

limit. (Boverket, 2011b) 
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In addition to the energy usage requirements the regulation also mandates a lowest 

acceptable limit of heat insulation of a building. This demand is defined as a limit of the 

U-value, thus how much heat flow that is allowed between a building and outside. The 

limit is set as guidance to advise the energy efficiency of a building. However, 

managing its standards does not automatically mean having an acceptable energy 

performance. (Boverket, 2011b, p. 28) 

A regulation for the minimum amount of air that has to be ventilated is also present. In 

Sweden, half of the ventilated air volume in a building has to be replaced every hour.  

This means that an airflow of 0.35 l/s, m
2
 is required for buildings with a roof height of 

2.5 m as is the case for Ekebyvallen. (Socialstyrelsen, 2012) 

Boverket’s regulations apply to both new buildings and buildings that undergo 

renovations. Boverket defines a building’s energy performance as the total energy added 

to the building in the form of heating and property electricity over a year divided by 

Atemp. The electricity used by the households is not included in the building’s energy 

performance. However, there are approximations of how the inhabitants’ electric 

appliances affect the heating of the apartments as they produce heat when used and 

lower the need for other heating. (Boverket, 2011b, p. 28) 

One particular part of BBR that is of interest for this project is the section describing 

renovations in buildings. The regulations for such renovations are the same for all 

buildings, even those that have just been built, and they concern all renovations. These 

regulations for modifying buildings have set up a demand for what the highest 

acceptable energy performance is after upgrades or modifications have been made to a 

building. Although, these regulations apply to all buildings, every project must be seen 

as unique. Boverket argues that there exists an almost unlimited amount of possible 

modifications and every one of them has their own variables. This makes each case 

specific and they are treated so as well. (Boverket, 2011c)  

Table 1 shows that Boverket has divided Sweden into three different areas as it is not 

possible to set the energy limits to one value as the climate varies a lot in different parts 

of Sweden. Uppsala is in climate zone III and the limit set for the south of Sweden is 

hence used in this project.  
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Table 1. Minimum demands set by BBR as of October 2011. These demands apply for 

buildings with other heating than electrical. (Boverket, 2011b, p. 27-30) 

 

2.3 Uppsalahem 

In Uppsala every sixth person, almost 30 000, lives in a building serviced by 

Uppsalahem. The company is owned by the Uppsala municipality’s company Uppsala 

Stadshus AB and provides 15 600 different housing facilities. (Uppsalahem, 2013b) 

The company has declared an intention to lower its usage of heating and electricity, due 

to environmental and financial aspects. In order to do so, the company performs 

frequent inspections of, for example, engine heating for cars, laundry and the lighting of 

the buildings. The method they are using is called MIBB which is a standardised 

environmental inventory of already existing buildings in Sweden. Their goal is to lower 

the energy performance by 20 % from 2007 to 2016, and from 2007 to 2011 the 

company has already been able to lower that by 10 %. That’s within a period where the 

national housing sector increased its energy usage by 7 %. This request is strictly 

demanded not only in newly built buildings but also when renovations or retrofitting are 

performed in already existing buildings. (Uppsalahem 2013b) 

For environmental reasons, Uppsalahem uses electricity entirely from hydropower, and 

the heating is serviced to 97 % by district heating. The remaining 3 % of the heating 

comes from oil, electricity and pellets, but Uppsalahem strives to rely entirely on 

environmental friendly heating options in the future. (Uppsalahem 2013b) 

2.4 The neighbourhood Ekebyvallen 

One of Uppsalahem’s neighbourhoods is Ekebyvallen which was built in 2007 and 

consists of 106 apartments distributed into four four-story buildings. The buildings at 

Ekebyvallen are already energy efficient and many common retrofitting solutions are 

already implemented. For example, the corridors are equipped with energy saving strip 
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lights, activated by brightness sensitive motion sensors; each flat is equipped with its 

own individual metering of its domestic hot water usage; and the heat recovering of the 

ventilation system is highly effective. 

 

Figure 1. One of Ekebyvallen’s buildings. (Jonsson, 2013) 

These solutions are becoming more frequently implemented in modern buildings but are 

also solutions when retrofitting older buildings. The FTX ventilation system at 

Ekebyvallen, with rotating heat exchangers gives an effective energy recycling in the 

buildings. Installing a FTX system is initially expensive and demands some expertise 

when running it. However, correctly installed, it is a cheap and energy efficient system. 

(Forslund and Forslund, 2012, p.86). A method of regulating the ventilation unit that 

has become more common during the last decade, but is not used in Ekebyvallen, is 

CO2-sensors. These sensors estimate how many people are inside a building by 

measuring the amount of CO2 in the air and based on this regulates the airflow. CO2-

sensors are mainly used in public buildings like shopping malls and in office buildings 

but if it is possible to measure the CO2 levels accurately for the apartments in Building 

2, this may be an alternative for Ekebyvallen. (U.S. Department of Energy, 2004) 

The lighting in Ekebyvallen’s public spaces is controlled by IR motion and brightness 

sensors, which allows the lighting to be activated only when necessary. This is an easy 

and cheap way to lower a building’s electricity usage. It can save up to 90 % of the 

initial lighting electricity usage and the costs of implementing it is estimated to be 

repaid after only a year. (Forslund and Forslund, 2012, p.135) 

Another potential decrease in the energy consumption is Ekebyvallen’s possible use of 

individual metering and charging of heating - a debatable subject in the housing sector. 

There are generally two ways to measure the heating need when using individual 

metering. One way is to measure the temperature in the apartments and charge for the 

delivered temperature. This method lacks a fair way of dealing with for example open 

windows. The other way is to measure the heat from the radiators and this method lacks 

a fair way of handling heat flows between apartments – colder apartments might have 

free heating from their neighbours. Regardless of the method of measurement, there is 

always a problem to actually deliver the desired temperatures. (Jonsson, 2013). 

However, individual metering in one way or the other has shown to lower the heat 

consumption by 10-20 % and the hot water consumption by 15-30 % (Boverket, 2008a). 
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This is because the residents become more aware of their energy usage. Studies have 

shown that 10-20 % energy usage in Nordic countries could be saved if the occupants 

changing their behaviour (Ma et al., 2012, p. 892). 

2.5 Energy prices 

In order to evaluate if retrofitting solutions are economically beneficial, it is important 

to understand how prices for different energy sources will develop in the future. For 

Uppsalahem this means the prices for district heating and electricity. The energy prices 

of Uppsalahem can be assumed to follow a prognosis from the year 2012 by 

Energimyndigheten, The Swedish Energy Agency, which predicts the development of 

prices. 

2.5.1 The long term prognosis by The Swedish Energy Agency 

The report by The Swedish Energy Agency presents information about prices of 

different energy sources and how they may change until the year 2030. The prognosis is 

based on assumptions, such as in national demand of energy, technology development 

and financial instruments, and should be regarded as a possible future outcome. 

Historical data, other reports and relevant interviews have formed the basis of the 

prognosis. (Energimyndigheten, 2012, p.91) 

The prognosis is estimated in three scenarios. The first scenario is the reference 

scenario. In that scenario the prices are expected to develop as they are developing 

today. The second scenario adds an expected increase in the cost of fossil fuels to the 

reference scenario. The third scenario is similar to the reference scenario but with an 

expected stronger Swedish economy. The prognosis estimates how prices may evolve 

by estimating how energy use may change and what fuels that are expected to be used. 

For example, it is predicted that the national energy use in Sweden will actually 

decrease from 398 TWh in 2007 to 395 TWh until 2030. This decline is mainly due to 

less energy used within the transport sector as well as an increase in global temperature. 

Thus, energy used for heating will be reduced as well. (Energimyndigheten, 2012, p.5) 

2.5.2 District heating 

The prognosis does not predict the development of district heating prices since those 

can differ a lot, which has been the case during the years 1990 to 2007. In addition, 

prices of district heating vary depending on which region is considered. Therefore, other 

methods of heating such as pellets might be more economically than district heating in 

some places. This regionally based competition makes it hard to predict the prices of 

district heating. (Energimyndigheten, 2012, p.35) 

The energy usage in the district heating sector is expected to make a reduction from 

46TWh in 2007 to 43TWh in 2030. This expected decrease in usage of district heating 

is mainly because of greater competition from other heating options. But there is also an 

expected decrease for the cost of district heating production. One of the reasons for this 



10 
 

is that the implementation of new, more efficient technology often contributes with 

lower heat losses. Another reason is that some of the district heating plants produce 

electricity as well as heat, so called combined heat and power plants. Since the price of 

electricity is expected to increase, these power plants would generate a greater income. 

(Profu i Göteborg AB, 2012, pp. 14-15) 

The many aspects that affect the prices of district heating, make it difficult to predict 

future prices. However, there are approximations for an overall cost of district heating 

production for in Nordic countries. A model that describes the future district heating 

production costs in the Nordic countries is MARKAL_NORDIC. In this model there are 

two different scenarios. One scenario includes the construction of new nuclear power 

and the other scenario prohibits the construction of new nuclear power plants. The two 

scenarios were selected because nuclear power has the largest effect on the energy 

sector in Sweden and because it is also the one with the greatest potential to increase 

energy production throughout the Nordic countries. (Profu i Göteborg AB, 2012, p. 2)  

As shown in figure 2, the cost of district heating production of is expected to decrease 

by approximately 30 % between the years 2010 and 2030. The two scenarios do not 

differ much until after 2030. The estimated decrease in production costs is therefore the 

only aspect used in determining the prices of district heating for Uppsalahem. (Profu i 

Göteborg AB, 2012, p. 15) 

 

Figure 2. Development of district heating production costs in the Nordic countries. 

(Profu i Göteborg AB, 2012, p. 15)  
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2.5.3 Electricity 

The electricity price has proved to be easier to predict than that of district heating, at 

least for the housing sector. According to the prognosis by The Swedish Energy 

Agency, the price for electricity is expected to be similar in all three of the scenarios the 

prognosis is based on.  

The prognosis for electricity prices concerns household electricity price trends. The 

household electricity might differ from the price that the housing companies pay. 

However, as the electricity prices in Sweden is connected to Nord Pool, the leading 

power market in Europe, it is a valid assumption that the electricity price for 

householders and housing companies will follow the same trends (Vattenfall 

Kundservice AB, 2013). This makes it possible to predict the development of future 

energy prices.  

In the three scenarios, the household electricity price will increase from 1.67 SEK/kWh 

in 2007 to 1.95-1.98 SEK/kWh in 2020 and to between 2.15-2.21 SEK/kWh in 2030. 

This means an increase of about 30 % from 2007 to 2030. The annual price increase is 

larger prior to 2020 than between 2020-2030. Figure 3 shows how the household 

electricity prices are expected to develop. The graph is based on the reference scenario 

with the lowest price increase. (Energimyndigheten, 2012, pp. 61-66) 

  

Figure 3. The estimated development of the price of household electricity. 

3. Methodology 
This section describes the methods used to generate results. A model was created of one 

of the buildings at Ekebyvallen using the software VIP Energy and relevant prognoses 

of energy production costs were used to estimate future energy prices. 
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3.1 Simulating energy performance 

The simulation in VIP was performed on Building 2 in Ekebyvallen and is based on 

general energy balance simulation methods. 

3.1.1 Standardised energy simulations 

The performance of today’s computers has made it possible to execute fast energy 

simulations. However, it is important to use realistic data to receive accurate results. In 

Sweden there is no mandatory procedure on how to perform energy simulations but 

Boverket is striving to set up some standards. According to them, a national guideline is 

necessary to make energy simulations useful. (Boverket, 2007) 

Companies in the housing sector have interpreted Boverket’s regulations to create a 

guideline for energy calculating buildings. This standardisation program is called 

Sveby, and has suggestions on both recommended data as well as suitable software 

programs for simulating energy balance. Sveby clarifies that the most important aspect 

with performing an energy calculation is to make the model as similar to reality as 

possible. To do so, it is useful to divide the building into different zones because 

different parts of the building have differing energy requirements. These zones are then 

summarized into a model of the building. Some examples of Sveby’s recommended 

data are; body heat, persons per flat, air leakage, etc. These values have been put 

together and estimated from multiple investigations, made by research institutes and 

universities. A building’s geographical location is also of importance and therefore a 

relevant climate simulation is necessary. (Svebyprogrammet, 2009, 2010)  

3.1.2 Simulating Ekebyvallen: VIP Energy 

In order to analyse the energy balance for Ekebyvallen, a model of Building 2 has been 

created and used in a software program called VIP Energy to simulate the energy 

performance. This program is developed by the software company Strusoft for the 

purpose of simulating and calculating the energy balance of buildings. The program is 

equipped with a database of input data. It is also possible to define materials and 

components with specific requirements. 

By applying blueprint and material data of the building to VIP, estimations were made 

of the heat usage of the building and then compared to the measured data received from 

Uppsalahem. With the model simulated and all appropriate variables present, sensitivity 

analyses were carried out to see in what range variables affect the model and therefore 

where improvements are possible. 

VIP uses basic data to construct a model and estimate the energy balance in a building. 

It is foremost the heating need that is simulated and the simulation is foremost based on 

volume air that require heating, insulation properties of materials and heat added 

through electricity usage. The data needed are the size and composition of the building 

as well as the material properties. The parts defined in the model are: 
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 Outer walls – the type of insulation and material used in these walls are crucial 

since they form the barrier between the outside and inside temperature of the 

building. 

 Roof and foundation properties – the roof is a direct barrier to the outside 

climate and the foundation to the ground, insulation materials have therefore 

been specified.  

 Windows – the amount of glass, the solar heat transmission coming through the 

glass and the U-value for the different type of windows. 

 Floors of all four levels – these conserve more heat than air does and were 

therefore added to the model. They also help define Atemp of the building. 

 Inside walls – both their heat capacity and the fact that these walls reduce the 

Atemp of the building is vital. 

On top of the parts that define the structure of the building, data were added to create a 

dynamic and realistic simulation including the ventilation, climate factors and effects of 

the inhabitants: 

 Heat from electricity usage – all electricity used by the inhabitants and the 

property electricity indirectly contributes to the heating. 

 Person heat – people emit heat which contributes to the heating if the building. 

 Ventilation system – The rate of the airflow and the heat reused. 

 Climate data – the temperatures, sun hours, wind speeds and humidity variations 

based on statistical data from the city Stockholm, 60 km south of Uppsala, were 

included in the simulation. 

The heat from electricity was specified monthly since the use of electricity varies 

throughout the year. The heat from persons is derived from the report by Sveby. For a 

more detailed description of which values were used in the simulation and why see 

appendix. 

The model is based on two different zones with different properties. The ventilation 

airflow is set to the same in both zones and the temperature as well. Zone 1 is focused 

on the energy flow in the apartments and is thereby partly heated by the people living 

there. Every apartment contains windows which lead to a certain air leakage but also 

incoming solar radiation. Zone 2 symbolizes the hallway and elevator entrance on each 

floor. This area has a different leakage rate since it has little contact with the outer wall 

but one window on every floor and a front door on the ground floor. Zone 2 does not 

include any person heating and heating from electric appliances. 



14 
 

 

Figure 4. The zone division as made for every one of the four floors of Building 2, 

shown from above. 

3.2 Retrofitting Ekebyvallen 

This report considers minor retrofitting methods for Ekebyvallen which demand no or 

small investments. More major retrofitting solutions, such as changing the windows or 

applying outer insulation, are uninteresting since they would be economically 

ineffective for modern houses such as those in Ekebyvallen.  

The methods considered can be categorized by whether they are implemented to mainly 

reduce energy usage in heating or electricity. The table below shows the methods 

considered for Ekebyvallen.  

Table 2. The energy reducing methods considered in this report. 

Heating Electricity 

Optimise ventilation schedule Change light bulb type 

Adjusting heating under certain circumstances Install more timers/sensors 

Reduce air leakage in the front door Change timer/sensor settings 

 

The heating solutions were evaluated with VIP Energy. The impacts of the electricity 

solutions were not predicted since there were not any specific data on how much 

electricity is used for what purpose available. Therefore, the optimisations concerning 
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heating are analysed with a quantitative method and electricity optimisations are treated 

as a discussion topic on where potential electricity savings are possible. 

3.2.1 Heating 

The ventilation schedule in VIP can be adjusted by changing values of the ventilation 

unit in time periods. However, time dependent ventilation schedules are not allowed for 

residential buildings in Sweden and the units at Ekebyvallen do not operate under such 

schedules. Therefore, the constant airflow which currently has a standard value all year 

round was analysed on how it affects the heating need by decreasing its value in steps. 

Decreasing the airflow decreases both the heat losses and the electricity needed for the 

ventilation unit. A lower temperature in Zone 2 was simulated all year round. The air 

leakage has been simulated by inserting a hole in one of the buildings’ outer walls. This 

causes airflow as if a door or window is constantly open all year round. The analysis 

also helps to understand the impact of excessive airflow. 

3.2.2 Electricity 

Information about the lighting situation including which and how many light bulbs and 

sensors are installed in Building 2 has been obtained from a visit to Ekebyvallen. A 

study of what sensors and light bulbs are presently available on the market was also 

performed. From these it is possible to determine whether it is profitable to change light 

bulbs, install new sensors and which sensor settings might be adjusted. Lowering the 

ventilation airflow also reduces the electricity costs for the FTX system which has an 

effect on the buildings energy performance.  

3.3 Economic evaluation 

To evaluate if the solutions above are economically beneficial the simulated energy 

savings are calculated for 2014 to 2030. For the electricity cost the project uses an 

estimation of what the cost for Uppsalahem is predicted to be. This was done by 

applying the change in electricity prices, estimated by The Swedish Energy Agency, to 

Uppsalahem’s electricity costs today. 

The price for district heating is difficult to predict. An estimation of the decrease in the 

price has been made by estimating how much the production costs affect the price. In 

the background section, figure 2, the production costs show to decrease with about 30 % 

to 2030. Half of the current price for Uppsalahem consists of production costs. The 

impact of the decrease in production costs is therefore assumed to lower the district 

heating prices by 15 %.  
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4. Data 
The technical and economic data specific for Ekebyvallen have mainly been provided 

by Uppsalahem and obtained during two visits at Ekebyvallen. The data consist of 

blueprints, statistical data for energy costs and usage and other building information.  

4.1 Overview: Ekebyvallen 

The simulation regards only one of the four buildings at Ekebyvallen, labeled in the 

blueprints as Building 2. Data concerning this building are presented in table 3. 

Table 3. Ekebyvallen: Building 2. 

Apartments  Height  Atemp Elevator Indoor laundry 

36  11.8 m 1145 m2 Yes No 

4.2 The model 

The model of Ekebyvallen has been created by analysing and applying the data received 

from Uppsalahem. Some materials were already defined in the program VIP, some had 

to be created or assumed to be similar to others and some were not included as they 

have negligible effect on the energy balance. More specific values are presented in the 

appendix. 

 Blueprint - The blueprints were helpful to estimate areas of the buildings as well 

as how they look on the inside. With the help of blueprints the building parts’ 

different properties have been possible to define. The U-values of the outer walls 

are 0.19 W/m
2
K and for windows 1.2 W/m

2
K 

 Energy usage - When defining the model of the building it was important to 

know how energy was used within it. The building energy usage was received in 

tables by Uppsalahem and consists of their usage of electricity and district 

heating. The values for electricity were imported as property energy of which 

one third contributes directly to heating the building and two thirds as not 

contributing. This is because most of the electricity is used for processes outside 

the heated area, such as ventilation, laundry and lighting outside the building and 

is thus not contributing to heating. The electricity used by inhabitants was set to 

standard values obtained from Sveby. 

 Ventilation - The ventilation system used at Ekebyvallen is a FTX-system. It is 

possible to create specific operation schedules for this kind of system. 

Uppsalahem has provided data about how the system is used at daily basis, 

meaning what air pressure and what airflow values the system uses. The 

pressure and airflow are set at a constant value of 266 Pa, 0.664 l/s,m
2
 flow in 

and 316 Pa, 0.742 l/s,m
2
 flow out of the building. The fact that the outflow is 
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higher is so that air leaks in through windows and walls which reduces humidity 

in walls and apartments as well as decreases the heat leakage out of the building. 

 Climate- When using the simulation program VIP it is possible to import 

weather data for specific locations. As Ekebyvallen is located in Uppsala the 

closest most suitable location available in VIP is Stockholm and therefore 

weather data from Stockholm have been used. 

4.3 Costs for Uppsalahem 

Uppsalahem’s electricity and heating are supplied by Vattenfall. Presented in table 4 are 

the reference prices provided by Uppsalahem for their energy costs as of the year 2012. 

The electricity price is lower than the price of household electricity presented in the 

prognosis of The Swedish Energy Agency. This is because Uppsalahem is a company 

customer that buys large amounts of electricity with reduced price. The prices are 

submitted as all year round prices where no variations occur in summer and winter. 

Table 4. Current prices of electricity and heating for Uppsalahem. (Jonsson, 2013) 

Type Price 

Electricity 1.46 SEK/kWh 

District heating 0.73 SEK/kWh 

 

The increase of household electricity mentioned in section 2.6.3 started at 1.85 

SEK/kWh in 2010. It increased to 1.95 SEK/kWh in 2020 and reached 2.15 SEK/kWh 

in 2030. In order to apply these increases to Uppsalahem’s electricity price, the annual 

increase for these years has been calculated. The reference price for electricity is from 

2012 and on this the annual increase between 2012 and 2030 could be applied as shown 

in table 5. 

Figure 2 in section 2.6.2 shows that the production cost of district heating in 2012 is 

about 0.35 SEK/kWh, which is about 50 % of the price Uppsalahem pays. The 

production cost decreases to 0.28 SEK/kWh by 2020 and to 0.27 SEK/kWh until 2030. 

The annual decrease has been calculated. As the cost stand for half of the district 

heating price of Uppsalahem, half of the annual decrease is applied to the price which 

shows in table 5. 

 

 

 

 



18 
 

Table 5. A prognosis for the prices of the two energy sources of Uppsalahem. 

Type Price 2012 

[SEK/kWh] 

Annual 

percentage 

change 

2010-2020   

Price 2020 

[SEK/kWh] 

Annual 

percentage 

change 

2020-2030   

Price 2030 

[SEK/kWh] 

Electricity 1.46 0.52 % 1.53 0.98 % 1.68 

District heating 0.73 - 1.37 % 0.65 - 0.18 % 0.64 

5. Results 
In the following section the results achieved in the simulation are presented. A 

comparison of the simulation values and the values from the energy declaration are 

shown in table 6. 

 Table 6. Key values for energy performance of Building 2. 

 

5.1  Ekebyvallen today 

The simulation of Ekebyvallen, with Building 2 as a reference, diverges from the energy 

declaration. The simulation in VIP Energy is in many ways a simulation based on ideal 

circumstances and is therefore not entirely accurate. The difference in energy 

performance is therefore comprehensible, but the difference in Atemp on the other hand, 

is peculiar. When calculating the Atemp, the definition of this term made by Boverket 

was used. An explanation to the differing values may be that the energy declaration is 

based on reference values from one of the other buildings in Ekebyvallen. 

Study Energy 

Performance 

(kWh/Atemp,yr) 

Atemp 

(m
2
) 

Property 

electricity 

(kWh/Atemp,yr) 

District heating 

(kWh/Atemp,yr) 

VIP-

simulation 

87  1145 28.4 59.1 

Energy 

declaration 

(Boverket, 

2008b) 

105 1113 17 79.1 
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However, the difference in energy performance most certainly also depends on 

assumptions and approximations made in the simulation in this study as well as in the 

energy declaration. It could also depend on the fact that the energy declaration is based 

on data from 2007 and the data in this study come from 2012. A value of the energy 

performance closer to that of the energy declaration may appear when adapting the VIP 

simulation to the climate of Uppsala. The climate file used in VIP regards Stockholm, 

60 km south of Uppsala which has a milder climate. Another increase in energy usage 

will appear if thermal bridges are taken into account. These increase transmission losses 

but are not included in the VIP simulation.  

The emitted and supplied energy for the building as simulated in VIP are displayed in 

figure 5 below. They are visualized opposite each other to highlight the energy balance 

of the system. The colours represent different items of emitted and supplied energy and 

are specified in the list to the right. Figure 5 shows that the ventilation unit stand for a 

major part of the emitted energy but its recovery system represent a significant part of 

the supplied energy as well. This reduces the supplied heat from district heating. The 

energy balance of Building 2 in Ekebyvallen is therefore highly dependable on its FTX 

ventilation and it proves to be a part with major impact on the heating of the building. 

An improvement of the ventilation would mean a significant lowering of the buildings 

energy balance.  

 

Figure 5. The Energy balance for Building 2 over a year.  

The results in figure 6 shows the emitted energy. The biggest energy losses derive from 

the ventilation system. The emitted energy from ventilation is as much 61 %, 143 000 

kWh/yr, of the total energy emitted. The loss in transmission is kept relatively low, 

50 000 kWh/yr, which means that the building is well insulated. The infiltration value 

symbolises the air leakage through building components, mostly from windows and 

doors, and stays at merely 1 %, 3000 kWh/yr. The value in passive cooling, or 

ventilations by using windows, seems to be a bit low. Only 9000 kWh/yr. Open 

windows are hard to estimate. The program only activates passive cooling over a certain 

temperature, but in reality it is more common to open a window more often than only 

when it is too hot indoors.  
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Figure 6. Emitted energy represented as percentage of the total. 

The supplied energy of the building has two major sources as shown in figure 7. The 

reason for the high recovery rate of the ventilation is because the buildings FTX system 

is highly effective. It has an energy efficiency of up to 78 % and thanks to this, less heat 

is emitted through ventilation and the supplied heating in the form of district heating is 

just above one quarter, 67 677 kWh/yr, of the total energy need. 

              

 

  

Figure 7. Energy supplied represented as percentage of the total. 

5.2 Sensitivity analyses 

Sensitivity analyses have been performed to evaluate which key parameters that have 

the most significant influence on Ekebyvallen’s energy performance. The analyses of 

the retrofitting concerning heating have been performed by modifying variables in the 

program VIP. Electrical optimisations are presented in the discussion section. After 

each analysis, a segment regarding possible economic benefit follows.  

5.2.1 Heat leakage 

The entrance door at Ekebyvallen is situated in level with the ground with a minor 

doorsill. This causes problems during the winter when snow and rubble prevent the door 

from closing. This causes a heat leakage in the building during the coldest time of the 

year. As mentioned earlier, VIP works with ideal circumstances and it is set to only 

simulate open windows when the temperature is over 26 °C indoors. Airing, or heat 

leakage, from open windows happens most certainly more frequent than that and 

therefore an unwanted heat leakage should be considered. 
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To simulate unwanted heat leakage from doors and windows, VIP makes it possible to 

include a hole in the building. However, the hole in the simulation will be open all year 

and the size of the hole is hard to estimate. Therefore, since it is difficult to simulate a 

door ajar or a window open, figure 8 visualizes what affect different sizes of a single 

hole has on the energy performance of Ekebyvallen.  

An opening in the climate shell is devastating to the energy performance of 

Ekebyvallen. Applying a hole of merely 0.5 m
2
 raises the value of the building’s energy 

performance with 18 % which then almost matches the value of the energy declaration. 

Figure 8 shows that when gradually decreasing the size of the hole, the need for district 

heating lowers as well. An open door or window has a clear effect on the energy 

performance of the building.   

 

Figure 8. A simulation of how a hole affects the heat leakage for Building 2. 

Since every kWh/m
2
 district heating saved results in savings of 11.47 SEK between 

2014 and 2030, there is great potential for saving energy and money by reducing air 

leakage. 

5.2.2 Smart(er) Ventilation 

The ventilation installed in Ekebyvallen is a modern FTX system that reuses up to 78 % 

of the heat flowing out of the building to warm the air coming into the building. 

Suggesting an investment in a new ventilation unit is therefore not of current interest. 

Instead the focus lies on exploring possibilities of saving energy by adjusting the 

settings of the ventilation unit. From the current settings, the most notable showed to be 

the airflow. The amount of airflow at Ekebyvallen is set to 0.742 l/s,m
2
, which is more 

than double the limit set by Boverket. Boverket’s regulations allow an indoor airflow of 

minimum 0.5 air circulations per hour which means at least 0.35 l/s,m
2
 for Ekebyvallen. 
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Figure 9 shows how reducing the airflow decreases Building 2’s energy performance. 

When lowering the airflow, the use of district heating and electricity to the ventilation 

unit decreases and thus there are improvements to be made. Lowering the airflow too 

much may not be practical because it means less fresh air for the inhabitants who then 

may want to open windows. Even if it probably would be negative for the living quality 

in Ekebyvallen, it is allowed by Boverket’s standards to reduce the airflow with 50 % 

which would decrease the energy performance with 17 %, reaching a value of 72 

kWh/Atemp,yr. 

 

Figure 9. The simulated energy performance when adjusting the airflow in Building 2. 

Figure 9 shows that there is a linear decrease in energy performance as the ventilation 

airflow is lowered with steps of 5 % of the value it is today to the lowest allowed value 

set by Boverket. Each step results in a reduction of 1.2 kWh/m
2
,yr of energy from 

district heating and 0.3 kWh/m
2
,yr in electricity usage from the initial value. Seen from 

the total energy performance, 2 % of the heating and 1.1 % of the property electricity is 

saved with every step. Economically, this means that every decrease of 5 % in airflow 

results in total savings of 21.43 SEK/m
2
 in energy costs from the years 2014 to 2030 

when using the prognoses from section 2.6. If this is done in all four buildings of 

Ekebyvallen it results in saving approximately 100 000 SEK for the years 2014 to 2030 

with every 5 % decrease in airflow.  

5.2.3 Zone dependent heating 

Since the largest part of the building, Zone 1, is a living space it is not acceptable to 

provide temperatures below 20 °C. The decrease of heating is therefore simulated in 

corridors and stairwell areas only, which is to say: Zone 2. By decreasing the minimum 

temperature allowed in Zone 2 step by step, an analysis has been made.  
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Table 7. The decrease in need for district heating in Building 2 when lowering the 

minimum temperature in Zone 2. 

Minimum temperature Zone 2 (°C) 22 21 20 19 18 15 10 

Total district heating 

(kWh/Atemp,yr) 

59.1 58.8 58.1 57.8 57.6 57.5 57.5 

The table shows that decreasing the temperature in Zone 2 leads to less energy usage. 

Notably, almost all of the possible savings in district heating by lowering the 

temperature is accomplished by setting the minimum temperature 4 °C below the 

current value. A temperature decrease to 18 °C in Zone 2 would save 1.5 kWh/m
2
,yr in 

district heating according to the VIP simulation. This would result in saving 17.20 

SEK/m
2
 between year 2014 to 2030 which is about 80 000 SEK for all four buildings of 

Ekebyvallen.  

5.2.4 Combining ventilation and district heating adjustments 

It is apparent that savings can be made with the different methods. But are these 

methods combinable? A simulation has been performed where the ventilation is set to a 

value 30 % lower than the initial one and the minimum temperature in Zone 2 is set to 

18 °C. According to the sensitivity analyses above, an adjustment of 30 % in airflow 

results in saving 7.4 kWh/m
2
,yr in district heating. The savings of lowering the 

temperature in Zone 2 results in saving 1.5 kWh/m
2
,yr. When simulating both methods 

at once, 8.6 kWh/m
2
,yr is saved in district heating. This means that 144.7 SEK/m

2
 for 

the period 2014 to 2030 is saved if electricity for the ventilation unit is accounted as 

well. The methods can thus be combined and the resulting energy savings are higher 

than when only one of the methods is applied. 

6. Discussion 
There are many questions that come to mind when performing this study. Retrofitting 

older as well as newer buildings is a popular subject in today’s debate. The majority 

agrees that making buildings more energy efficient is to prefer, but which buildings 

should be prioritised? Different retrofitting solutions have different impacts. Therefore 

it is important to perform a valid analysis of every building project. 

6.1 Retrofitting solutions for Ekebyvallen 

Most results in this project are based on the simulation performed of Building 2. Since 

the four buildings of Ekebyvallen are very similar, it is a valid estimation to assume that 
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savings in one building can be performed in the others. This way the savings of the 

whole neighbourhood are assessed. 

6.1.1 Reducing air leakage 

The air leakage that is suspected to come from both the front door not closing correctly 

at all times and from windows being opened from time to time, is not easily measured. 

To perform a simulation as realistic as possible, VIP was used to simulate a hole in the 

outer wall that resulted in an energy loss. The starting size of the hole was chosen so 

that the VIP simulation resulted in an energy performance equal to that found in the 

energy declaration. This hole was then decreased gradually in order to understand the 

impact air leakage has on Buildings 2’s energy balance. It showed to be vast. A hole of 

only a half square metre increases the total energy need with 18 % or 73 000 kWh per 

year for all four buildings. Thus, reducing the air leakage should be a top priority. 

Renovating the front door by applying a grading in front of the doorsill is one method.  

This will lower the chances of obstacles getting in the way of closing the door and it is 

an easy renovation made with a short payback period. However, most of the power of 

reducing air leakage lay in the hands of the inhabitants. They are the ones who decide 

when to open windows and the front door. Therefore, the only way of reducing the 

remaining air leakage may be to provide information to the inhabitants about the results 

of allowing outdoor air into the building. 

6.1.2 Ventilation: saving money out of thin air 

The retrofitting solution with the most economical impact is decreasing the ventilation 

unit’s airflow. According to the simulation results, up to 18 % of the total energy 

performance and 1 million SEK within 16 years can be saved if the airflow is decreased 

to the allowed minimum. However, this may not be the best solution when considering 

the indoor climate with respect to both the air quality for the inhabitants and the risk for 

the building to mould. The issue with estimating just how much decrease in airflow that 

is appropriate is therefore a balance between saving energy and preserving a qualitative 

indoor climate. Because this sort of judgement requires expertise in ventilation and 

indoor climate knowledge, no recommendations have been made in this report. The 

resulting savings are instead represented in steps of 5 % decreases of airflow. This way 

an estimation of the amount of savings can be made for any percentage decrease 

desired.  

When it comes to CO2-sensors, although being a cheap implementation, the ventilation 

system must be more thoroughly analysed in order to determine if the sensors are 

applicable. On top of this, there is another issue when implementing this method in 

apartment buildings. There is a risk of too low ventilation to make the apartments 

comfortable if the CO2 sensors are not applied to every apartment. In a case where a 

single CO2-sensor is placed to monitor the entire ventilation system in an almost empty 

building, a low number of inhabitants at home would have little effect on the CO2. Since 

the few residents might not produce enough CO2 in order to affect the ventilation 



25 
 

airflow, their apartments might be under ventilated.  In order to eliminate this risk, the 

CO2 levels should be measured in every apartment. It was not possible to simulate how 

the CO2-sensors would affect the building but as the ventilation unit has a major effect 

on the energy performance of Building 2, CO2-sensors may be worth investigating 

further. 

6.1.3 Restricted heating  

When it comes to disabling the district heating, it shows from the sensitivity analysis 

that there is energy to be saved by lowering the minimum temperature in Zone 2: the 

corridors and stairwells. Since there is much heat transfer between the zones, the heat 

need in Zone 1 increases when the temperature in Zone 2 decreases. However, the 

simulations show that the heat energy needed decreases. During the period 2014 to 2030  

a total amount of 17.20 SEK/m
2
 can be saved by allowing the temperature in Zone 2 to 

reach 18 °C instead of keeping it at 22 °C. This would result in 80 000 SEK savings in 

district heating costs if applied to all four buildings. Although this seems like a viable 

solution, it is based on the assumption that Uppsalahem keeps the temperature in both 

zones at the same minimum. This may not be the case since no information about this 

has been received.  

6.1.4 Combining ventilation and heating 

The effect of both decreasing the ventilation unit’s airflow and adjusting the minimum 

temperature in Zone 2 to 18 °C at the same time is also simulated. This simulation 

shows that these methods may be combined and result in saving 8.6 kWh/m
2
,yr in 

district heating. The savings in electricity for the ventilation unit is the same as when 

only adjusting the airflow, 1.8 kWh/m
2
,yr. If both these methods were applied to the 

four buildings in Ekebyvallen, 680 000 SEK can be saved between 2014 and 2030. 

Notice that this is with a 30 % decrease in airflow which is far less than the 50 % 

decrease allowed. 

6.1.5 Electricity 

The electricity solutions as considered in section 3.2 were not possible to simulate in 

VIP. There were no data available that describe the exact division of the property 

electricity that is used for what applications. No calculations of estimated costs could 

therefore be done. However, from the literature studies performed it was concluded that 

most of the available solutions for making the lighting energy effective are already 

present in Ekebyvallen. The settings of the sensors on the other hand, may not be 

optimised. The lamps in the corridors are controlled by motion sensors which start 

timers that light the lamp for a period of time every time someone walks into the 

corridor. The lamps are also equipped with light sensitive sensors that can sense how 

bright the light is around them. These sensors are set to maximum lighting sensitivity 

which means that they always allow the motion sensors to start the timer. The light is 

thus always turned on, even during the midst of the day when there is absolutely no 

need for it. Also, the timers are set to 30 minutes which is an exaggerated long time to 
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lighten a corridor which people leave within a few minutes of entering. It is therefore 

recommended to decrease the timer settings to maximum five minutes and making use 

of the light sensitive sensors so that the lamps do not turn on during daylight.  

6.2 Why retrofitting new buildings? 

Since Ekebyvallen was built in 2007, it should be regarded as a modern building and 

therefore rather energy effective. The building was built after the directives were set by 

the European Union, and simultaneously as Boverket introduced their edited rules and 

regulations. The buildings in Ekebyvallen became one of the first buildings in Sweden 

with a standardized energy declaration, and in the declaration it was easy to see that 

Ekebyvallen is an energy effective neighbourhood. 

6.2.1 Ekebyvallen 

Now, over five years has passed since the energy declaration and it is interesting to look 

at new improvements of the neighbourhood. Still the building is well insulated, has 

windows with low U-value and the ventilation is running with an effective FTX system. 

Therefore, minor retrofitting is considered in order to polish the numbers. The solutions 

considered primarily regarded the heating of Ekebyvallen. The buildings are already 

equipped with efficient electrical applications, such as lighting with brightness- and IR-

sensors, and therefore investments in that area would be of neither economical nor 

environmental interest. 

The solutions suggested in this report are easy to apply but should not the focus be put 

on buildings that are less energy effective? When the economic benefits are compelling 

and easily achieved, older buildings may run a risk of being neglected - resulting in 

falling into decay and shortening the buildings’ lifespan. 

However, Uppsalahem works together with the municipality to achieve certain climate 

goals set to make Uppsala an environmental conscious city. A goal has been set to 

reduce the energy performance and achieving this seems to be in progress. To achieve 

this, Uppsalahem has been renovating newer as well as older buildings in large scale, 

but it is possible that minor retrofitting solutions applied in a wide range of buildings 

could have a major impact on the overall energy usage. A housing company of 

Uppsalahem’s size has the ability to make that impact. 

6.2.2 Learning from the simulation of Ekebyvallen 

The question remains whether or not the solutions are applicable on a larger scale. Table 

6 in results shows that even values from simulation models of the same building might 

differ. This implies that it might be hard to evaluate if solutions are applicable on other 

buildings. However, it is important not to stop at that conclusion. Instead a solution 

should be analysed from its specific case and be inspirational to retrofitting other 

buildings. Maybe the solution is not applicable to the same extend on other buildings, 

but they might still be valuable to consider. 
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The ventilation is investigated from the aspects Building 2 has to offer. The result is 

therefore specific for Ekebyvallen. However, the importance of investigating the 

potential of saving energy by not overusing the ventilation is knowledge easily applied 

to other buildings. The actual ventilated air at Ekebyvallen is about twice as high as 

Boverket’s lowest acceptable value. Lowering the ventilation flow in VIP shows that 

every reduction of 5 % airflow resulted in savings of 1.5 kWh/m
2
,yr in energy. 

Applying this in a larger scale could be an economical as well as an environmental 

solution as there is less energy wasted. 

An important aspect when performing a simulation is looking at a building’s different 

areas. The simulation of Building 2 shows that lowering the heating in corridors and 

stairwells can save energy. However, assuming that the temperature in the building is 22 

°C in all spaces, the most suitable decrease in temperature turned out to be lowering it to 

18 °C, as further decrease would have little effect on the energy savings. This is of 

course also something that differs with different buildings but generally, it can be said 

that if it is possible to lowering temperatures in corridors and stairwells it reduces the 

energy need. 

Buildings vary a lot as the parts they consist of vary in size and materials with different 

insulation- and leak values. Making sure that a building is working at its fullest is 

therefore important. Making sure that the entry door always closes during cold periods 

is an important way to save heat and making sure that unnecessary humidity does not 

enter the building. As seen in the sensitivity analysis even a small hole, could be a door 

or a window left open, affects the building energy performance. 

6.2.3 Retrofitting buildings from different times 

There is an environmental advantage with retrofitting older buildings rather than newer 

ones, since there is more energy to be saved from these. Older buildings could require 

extensive and expensive renovation projects, and are to be renovated until they follow 

Boverket’s demands. However, to lower the national energy usage, it would be fruitful 

to concentrate renovation to older buildings since they have a greater energy need. On 

the other hand, minor retrofitting solutions in modern buildings are often easy to 

perform and could generate in lowering the energy performance without being 

expensive.  

Multiple aspects are to be taken into account when renovating a building. Could the 

renovation be done with the tenants still in the building? Are the renovations important 

enough so that it is profitable to do a renovation of that magnitude? That is one of the 

advantages of doing minor retrofitting solutions - they can be achieved with the tenants 

still in the building. In that way, a profitable change could be generated without great 

expenditure. Minor retrofitting solutions have a more direct impact on economic 

benefits, then major renovations of older buildings. It could request a long period of 

time before a major renovation gets profitable. However, retrofitting older buildings 
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could lead to an increased energy efficiency, and therefore mean a greater 

environmental benefit since the energy consumption decreases. 

6.3 Critical analysis   

Simulations are always based on approximations. The simulation performed in this 

project does therefore not entirely correspond with reality. Some materials in the 

blueprints were not added to the VIP-model since they were not possible to define in 

VIP. These materials were so thin that they hardly made any difference to the 

simulation, other than separating the model from the real building. In order to confirm 

the reliability of the results obtained from the simulation, comparisons have been made 

between values from the simulation and values obtained from the official energy 

declaration. Even though the energy declaration does not fully represent reality, it is a 

valuable guideline. The numbers gathered in this study show to be lower than the values 

obtained from the declaration. This seems only natural since, in many ways, VIP-

Energy performs ideal simulations which do not fully correspond with reality. The 

human factor is not included, the ventilation system works perfectly and the windows 

and doors are only open when the building runs the risk of getting overheated. This 

creates a building more energy efficient than the actual building. 

The future heating and electricity prices are hard to estimate and have therefore been 

based on The Swedish Energy Agency’s prognoses. Their long term prognosis is in turn 

estimated based on a list of assumptions, such as national demand, technology 

development and financial instruments. These assumptions are based on other reports 

historical data and relevant interviews, but should be regarded as a possible future 

outcome. The main purpose of this study is to identify the most efficient retrofitting 

solutions at Ekebyvallen and this could still be done without prophecy about the future. 

7. Conclusion 
Retrofitting buildings should not only be considered in older buildings, there is energy 

to be saved in newer buildings as well. A benefit of optimising newer buildings with the 

methods in this project is that the costs do not need to be too extensive, and that the 

renovations could be performed without disturbing the residents. However, 

optimisations in one building might not be applicable on other kinds. In the case of 

Ekebyvallen, the neighbourhood consists of already energy effective buildings and 

should on many points be regarded as a role model for energy efficient buildings. But 

still, reductions could be made on the heating consumption. Unnecessary air leakage 

from windows and doors, inefficient ventilation and identical heating in all parts of the 

building, are problems that can be solved. Since these easy methods exist, companies 

can save money from retrofitting and thus they can be motivated to implement the 

mentioned solutions.  
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Since the solutions regarding Ekebyvallen primarily regard minor setting adjustments 

that are almost without investments, these methods of optimisation could easily be 

applied on other buildings with similar problems. To make a building energy effective, 

it is valuable to have state of the art equipment but also important to install it according 

to the properties of the building. This, together with the retrofitting methods found for 

Ekebyvallen, is knowledge applicable to other buildings as well. Finally, this project 

concludes that the recommended retrofitting solutions for Ekebyvallen are as follows: 

 Reduce the heat leakage in the buildings, where the entrance door as a primary 

concern. 

 Apply a smarter operation schedule to the FTX system. 

 More efficient use of the district heating, preferably lowering the heating in 

corridors and stairwells. 
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9. Appendix 
Input data for Building 2 at Ekebyvallen used in VIP Energy. 

 

Construction 

Zone 1 

Building part Specification Area(m
2
) U-Value 

(W/m
2
,K) 

Exterior wall North 177.5 0.193 

 South 226.5 0.193 

 East 169.2 0.193 

 West 165.0 0.193 

Windows (50 % 

glass) 

North 15.7 1.200 

 South  1.200 

 East 1.3 1.200 

 West 1.3 1.200 

Windows (80 % 

glass) 

North 37.2 1.200 

 South 46.8 1.200 

 East 19.0 1.200 

 West 23.2 1.200 

Inner walls  491.2 0.225 

Roof  276.0 0.116 

Floor  968.8 0.174 

Ground  276.0 0.035 

 

Zone 2 

Building part Specification Area(m
2
) U-Value (W/m

2
,K) 

Exterior wall North 34.6 0.193 

Windows (80 % 

glass) 

North 5.6 1.200 

Inner walls  36.5 0.284 

Entrance door North 2.8 2.000 

Roof  49.2 0.116 

Floor  176.3 0.283 

Ground  49.2 0.035 

 

Ventilation 

System Airflow in – 

pressure (Pa) 

Airflow in 

(l/s,m
2
) 

Airflow out – 

pressure 

Airflow out 

(l/s,m
2
) 

FTX 266.0 0.655 360 0.742 
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Operation Schedule 

Zone 1 

Month Excluded 

Property 

Energy (W/m
2
) 

Included 

Property 

Energy 

(W/m
2
) 

Person 

heating 

(W/m
2
) 

Lowest 

allowed temp 

(˚C) 

Highest 

allowed temp 

(˚C) 

Jan 1.82 0.91 2.06 22.0 26.0 

Feb 1.76 0.88 2.06 22.0 26.0 

Mar 1.75 0.88 2.06 22.0 26.0 

Apr 1.65 0.82 2.06 22.0 26.0 

May 1.67 0.84 2.06 22.0 26.0 

Jun 1.65 0.83 2.06 22.0 26.0 

Jul 1.61 0.80 2.06 22.0 26.0 

Aug 1.63 0.81 2.06 22.0 26.0 

Sep 1.68 0.84 2.06 22.0 26.0 

Oct 1.70 0.85 2.06 22.0 26.0 

Nov 1.73 0.86 2.06 22.0 26.0 

Dec 1.77 0.89 2.06 22.0 26.0 

 

Zone 2 

Month Excluded 

Property 

Energy (W/m
2
) 

Included 

Property 

Energy 

(W/m
2
) 

Person 

heating 

(W/m
2
) 

Lowest 

allowed temp 

(˚C) 

Highest 

allowed temp 

(˚C) 

Jan 1.82 0.91 0 22.0 26.0 

Feb 1.76 0.88 0 22.0 26.0 

Mar 1.75 0.88 0 22.0 26.0 

Apr 1.65 0.82 0 22.0 26.0 

May 1.67 0.84 0 22.0 26.0 

Jun 1.65 0.83 0 22.0 26.0 

Jul 1.61 0.80 0 22.0 26.0 

Aug 1.63 0.81 0 22.0 26.0 

Sep 1.68 0.84 0 22.0 26.0 

Oct 1.70 0.85 0 22.0 26.0 

Nov 1.73 0.86 0 22.0 26.0 

Dec 1.77 0.89 0 22.0 26.0 
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Climate data from Stockholm 

 
 

Assumed Personal heating according to Sveby 

Effect per person Time present per 

day 

Inhabitants in one 

person bedroom apt 

Inhabitants in two 

person bedroom apt 

80W 14 h 1.42 1.63 

 

 


