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Abstract 
 
The work conducted illustrates, through the means of an energy audit, how the 

energy purchased by the property owner, Diligentia bostäder AB, is used within the 

buildings and for what purposes. The property has the designation Sicklaön 124:2 

and a total temperate area of 18 539 m
2
. It consists of four adjacent multi residential 

buildings, Finntorpsvägen 2-4 with an area of 8079 m
2
 and Gamla Värmdövägen 9-

13 with an area of 10 460 m
2
 (See Figure 3). Finntorpsvägen 2-4 was built in 1992 

and Gamla Värmdövägen was built in 1983 and the buildings are located in Nacka, 

Stockholm. The study method of choice was an in-depth case study, in this case in 

the form of an energy audit, combined with a review of relevant literature. Based 

upon the findings a series of cost effective saving measures, with consideration to 

available or new equipment and drift strategies, is to be presented. The result 

displays significant energy savings to be made through the implementation of 

measures such as; installing heat recovery, adding insulation to attics, reducing 

lighting power and many other measures (See Chapter 6 Measures). If the 

suggested saving measures are implemented the use of heat can be reduced with 

288 MWh/year or 13 % of the total purchased heat. The use of electricity can be 

reduced with 122 MWh/year or 25 % of the total purchased electricity, adding up 

to a total of 410 MWh/year. In terms of money, the energy saved is equal to an 

annual saving of approximately 286 000 SEK. 

 

  



 

 

Terminology 
 

Template values 
 
Within the energy trade there are certain generally accepted assumptions and 

“qualified guesses”, these are referred to as template values. These values enable 

you to handle with the difficulties of real life. There is a great difference between 

theory and practice and these template values facilitate the transition between the 

two. Throughout this report template values provided by Greencon have been be 

used, see Appendix A, when lacking adequate data and measurements. 

 
Atemp 

 
Atemp is the area of each floor of the building which is heated above 10   and 

located within the building envelope. In other words, temperature regulated spaces 

where there is heating supply. Area that is occupied by internal walls, straiwells etc. 

are included in Atemp. However, garage areas within residential buildings are not 

included (BBR). 

 

Energy performance certificate 
 
Energy performance certificate can be used as a tool in order to determine how you 

can reduce the energy use within a building. The certificate is conducted by an 

energy expert along with the building owner. The certificate displays how much 

energy that is used within the building and provides advice on how to reduce this 

energy use. 

 

OVK 
 
OVK stands for mandatory ventilation control, which means that there is a 

requirement that the ventilation within a building is checked periodically to see if it 

is up to standard. The protocols are simply the result of the control as it is 

documented.  
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1 Introduction 
 

In joint consultation with the University of Gävle and Greencon energi och miljö 

AB an agreement concerning the possibility of conducting work sufficient to a 

bachelor thesis was attained. The agreement entailed producing two reports, one 

to be delivered to Greencon according to their requirements and standards, the 

other one to be delivered to the University of Gävle according their requirements 

and standards. This agreement ensured guidance and access to necessities 

needed in order to produce satisfactory work. The arrangement constitutes of 

performing an energy audit of Sicklaön 124:2 on behalf of Diligentia Bostäder 

AB. Sicklaön 124:2 consists of four adjacent multi residential buildings located 

in Nacka. The aspiration for the work is to determine how the energy is used 

within the property and for what purposes. Based on the result of the audit a 

series of cost effective saving measures, with consideration to available or new 

equipment and drift strategies, is to be presented. This report will display the 

results of the work conducted. 

1.1 Background 

 

Through recent years the earth has undergone some drastic changes. The climate 

has changed and the temperature has soared higher than ever before recorded. 

Natural disasters occur more frequently and water levels have risen. All this is 

due to the phenomenon known as global warming (IPCC, 2007). Global 

warming is a result of mankind’s endless desire to improve. The person who has 

a lot wants even more, the person who has less want more. Brilliant minds over 

the years such as Albert Einstein, Isaac Newton amongst many others, have 

revolutionized the way of thinking and stretched the possibility of what is 

attainable. But every coin has two sides, on one hand the revolutionary ideas has 

improved the standard of living of so many people and enabled us to improve all 

aspects of life. On the other hand, according to Newton, every action has an 

equal but opposite counter reaction, improvement does not come without a price.  

 

In tireless attempts to improve technology, living standard and society amongst 

other things, earth has taken a beating. The world´s primary energy usage has 

increased with 49 % compared to the levels recorded in 1984 and currently 

increasing with 2 % every year (Pérez-Lombard, Ortiz & Pout 2008). This 

increase of energy use results in increased supply of various energy resources in 

order to fulfill the demand. As Figure 1 displays, fossil fuels such as oil, coal 

and natural gas amount to approximately 80 % of the world´s total energy use. 

All of these fuels are great contributors to global warming and they are finite 

resources, non-renewable. The world has come to know this in a rapid pace 

through elevated energy prices and increased difficulty attaining these goods.
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Figure 1; The world´s total energy production in millon tons oil eqvilants, 1 toe=11630 
kWh, allocated on different resources. Source; iea, 2011 

 

In an attempt to reduce the need of finite resources and consequently slow down 

the global warming process the European Union (EU) created the Kyoto 

Protocol agreement. Countries that signed the agreement (including Sweden) 

committed to reduce their overall green house gases emissions by at least 20 % 

by year 2020 as compared to the levels in 1990. IPCC, 2007 argues that the 

bottom-up studies calculated show that the building sector presently, in 

comparison to all the sectors examined, has the largest potential for low-cost 

carbon dioxide (CO2)
 
reduction in the short- to medium-term due to the 

extensive technical options available today.  
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Error! Reference source not found. displays Sweden´s energy use allocated on 

different sectors such as; industry, national transport, residential and services.   

 

 
Figure 2; Sweden´s energy usage allocated on different sectors. Source; Swedish Energy 
Agency and Statistics Sweden 

This means that there is a tremendous energy and CO2 emission saving potential 

within the building and service sector, see Figure 2. Within Sweden the 

residential sector allocates 21% of the overall final energy use, a percentage that 

can be compared to the average of 26% for EU-27 countries (EC, 2011). 

According to (Pérez-Lombard, Ortiz & Pout 2008), the energy consumption by 

end uses in the residential sector in UK amount to; 62 % space conditioning, 22 

% domestic hot water and 16 % lighting and appliances. Even though the 

climate is not exactly the same in Sweden as in the UK it is still safe to say that 

the allocation may differ but only slightly. 

 

This potential can be harvested by implementing cost effective energy reduction 

measures on buildings. In order to justify such implementations and make it 

appealing for the property owner, in this case Diligentia bostäder AB, to invest 

in there has to be some background investigation. This investigation will provide 

sufficient information to support the decision. Needed information is provided 

by an energy audit. However, economic aspects are also of great importance and 

linked with saving potential in such a way that a reduction of energy use will 

result in lowered costs for buildings. Consequently a large amount of money can 

be saved on a yearly basis which is of great interest to the property owner, 

Diligentia Bostäder AB. 
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1.2 Focus of study 

 

In order to reach the goals set up by the Swedish government based on the Kyoto 

protocol agreement more buildings within the building sector have to be more 

energy efficient. According to EC, 2011 Sweden´s residential sector allocates 

21% of the overall final energy use. This means that there is great energy 

savings potential within the building sector. This potential can be utilized 

through implementation of different energy reduction measures based upon an 

energy audit. It is not unusual that the term “energy audit” contributes to 

befuddlement. In an attempt to clarify its meaning a definition is presented. 

According to working draft 3.1 “Energy Audit Standard– Part 1 (General)” of 

the CEN (European Committee for Standardization); 

 

‘a systematic procedure to obtain adequate knowledge of the existing energy 

consumption profile of a building or group of buildings, of an industrial 

operation and/or installation of a private or public service, identify and quantify 

cost-effective energy savings opportunities and report the findings’ 

 

By definition the purpose of the audit is to illustrate how the energy is used in 

the building/buildings and for what purposes. Based upon the findings, cost-

effective energy savings opportunities are to be presented. 

 

There are numerous advantages of conducting an energy audit. Firstly, an audit 

contributes to understanding of the building´s energy use. It is advantageous to 

know where large energy posts are located, it makes it easier to focus your 

attention to important aspects of the building. Secondly, an audit contributes to 

determine the condition of the building through inspections. This way, 

inadequacies are mapped out. Thirdly, an energy audit can be viewed as a 

decision basis in order to determine a plan of action for continuous 

improvements of the building´s energy efficiency.  

 

As a result of a proper energy audit you will end up with cost-effective saving 

measures based upon current or new equipment. This will lead to economic 

savings for the owner of the building/buildings. However, certain saving 

measures require an investment. In an attempt to quantify and give the 

investment some sort of perspective, pay-off time is used. Pay-off time is a 

quantity of profitability and is defined as the annual savings divided by the 

initial investment.  

 

Understanding the reason and value of performing an energy audit is of great 

importance because not only can it save money for property owners on a local 

scale, it contributes to achieving the goals set up by the Swedish government on 

a national scale. One single building will not make that much of a difference but 

a large amount of buildings will make a significant difference. That is why 

energy audits of buildings are an area worth studying. Because implementation 

of energy audits and reduction measures on the Swedish building stock will 

result in more energy efficient homes and it will help reduce Sweden´s total 

energy demand. It all starts with one energy audit at the time. 
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1.3 Overall aim and individual objectives 

 

The overall aim of this study is to conduct an energy audit of Sicklaön 124:2 in 

order to determine how the purchased energy is used within the property and for 

what purposes. Based on the result of the audit a series of cost effective saving 

measures, with consideration to available equipment and drift strategies, is to be 

presented. The property consists of four adjacent multi residential buildings. 

Two aspects will be exploited to facilitate this study; an in-depth review of 

relevant literature and the collection and analysis of empirical data. The section 

entitled research methods contains the details of both the research strategy and 

the implemented data collection process used to obtain the empirical data. The 

objectives of this study are to;  

 

1 Identify common heat- and electricity saving measures 

2 Evaluate different energy audit methods 

3 Investigate the buildings’ energy use profile 

4 Formulate energy saving recommendations 

Through numerous discussions regarding energy efficiency provided by the 

University of Gävle in the form of lectures connected to the subject, one has 

obtained significant knowledge. Throughout these discussions a lot of focuses 

have been put on heat- and electricity reduction measures, often with the 

motivation being that there is large saving potential combined with great 

technical options available to approach these areas with. Based on previous 

knowledge of the subject, combined with restricted access within the building, 

the decision was to focus on heat- and electricity saving measures.  

Objective 1 and 2 focus on providing background information regarding how 

others have chosen to conduct their energy audit. It will bring vital information 

as to which method they have chosen to adopt while conducting their audit, 

what kind of heat- and electricity measures that have been suggested. This 

information can then be compared and analyzed in comparison to the methods 

and suggested measures adopted in this report. Objective 3, which entail the 

actual energy audit, will provide all the information needed regarding the 

property in order to achieve objective 4, which are the recommendations. 
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1.4 Objective description 

1.4.1 Property 

 

The property has the designation Sicklaön 124:2. It consists of four adjacent 

multi residential buildings, Finntorpsvägen 2-4 and Gamla Värmdövägen 9-13 

(See Figure 3). There is a part of the temperate area (Atemp) that is allocated to 

rental spaces. However, due to inadequate information the area that is allocated 

to these rental spaces have not been determined.  

 

Finntorpsvägen 2-4 was built in 1992 and Gamla Värmdövägen was built in 

1983 and the buildings are located in Nacka, Stockholm. Finntorpsvägen 2-4 

are ten storage buildings including garage, garbage room, fan room and a 

district heating central. Gamla Värmdövägen 9-11 on the other hand is a four 

storage building including district heating central and a fan room built on top of  

the roof. Gamla Värmdövägen 13 is also a ten storage building including fan 

room and machine room for elevators built on top of the roof.  

 

 

 
Figure 3; Sicklaön 124;2 overlook. Source; Google maps, 2014 
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1.4.2 Area distribution  

 

Sicklaön 124:2 consists of four multi residential buildings as you can see in 

Error! Reference source not found.. The property has the following area 

distribution; 

 

Temperate are (Atemp);   18539 m
2
 

Finntorpsvägen 2-4;   8079 m
2
 

Gamla Värmdövägen 9-13;   10460 m
2 

 

1.5 Delimitations 

 

The measurements and calculations conducted in this report only focuses on 

the property´s heat- and electricity use, tenant energy use is excluded. No 

consideration is taken towards problems that may occur after the 

implementation of energy reduction measures, such as moisture problem or fire 

hazard.  

 

This report presents measures and estimates investment costs and profitability. 

It is then up to the property owner to decide whether he wants to proceed and 

contact professionals within a specific area to get a more accurate estimation of 

the investment cost as well as make sure the job is done correctly. The purpose 

of this report is just to display saving potentials. 
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2 Literature review 
 

This literature review will study commonly suggested heat- and electricity 

reduction measures as well as different energy audit methods in an attempt to 

achieve a greater sense of understanding when certain energy reduction 

measures as well as different auditing methods are appropriate to implement 

and equally important when they are not. The study within this review of 

literature focuses on Objective 1; Identify common heat- and electricity saving 

measures and Objective 2; Evaluate different energy audit methods as set out 

in sub-section 1.3 of the introductory chapter. However, Objective 3; 

Investigate the buildings´ energy use profile, will be met through the vehicle of 

empirical data collection and analysis, while the final objective- Objective 4; 

Formulate energy saving recommendations- is derived as a result of the 

findings from objectives 1, 2 and 3. 

 

By exploring the above areas of literature a significant contribution will be 

made to this report. Different heat- and electricity measures used in different 

multi residential buildings will be mapped out and compared to the measures 

that have been proposed in this report. This will hopefully lead to a meaningful 

discussion and analysis of whether appropriate measures have been suggested 

or if there are some measures that have been overlooked.  

 

However, it is important to highlight that there is great difficulty in finding 

certain measures that can be implemented regardless building structure due to 

the fact that a lot of the measures suggested are suggested under the 

assumption that the building lives up to the requirement of the measure. 

Nevertheless it is of great value to study what kind of reduction measures that 

have been suggested in similar buildings in order to achieve experience and 

knowledge that can be forwarded in the decision making of one’s own 

property.  

 

Knowledge regarding different energy audit methods will contribute another 

dimension to the discussion and analysis hence the decision of method affects 

the outcome of the report. It is important to know which method to adopt due 

to the fact that different methodology can be adopted depending on purpose of 

the audit. 

 

At the end of this major section it is hoped that a critical understanding of key 

issues is exhibited, that the reader will be better informed in these areas and 

that there will emerge a clear focus, and justification, for upcoming empirical 

study. 
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2.1 Heat- and electricity reduction measures 

 

Even though the articles chosen are written by widely different authors from 

different places around the world, there is still a common denominator, certain 

heat- and electricity reduction measures aimed at reducing the energy use 

within buildings. This indicates that there is an understanding, a common 

ground, amongst those who implement energy audits that indicates which 

reduction measures generally are worth looking into and which are not. There 

is no coincidence that certain measures are suggested more frequently than 

others.  

 

(Gustavsson et al. 2011) proposes that the heat reduction measures worth 

considering and implementing in order to reduce the energy use in apartment 

buildings are; installation of improved windows and doors, increased insulation 

in attic and exterior walls, and installation of a heat recovery unit in the 

ventilation system. These suggestions of improvements can be compared to the 

suggestions given by (Mata, Sasic Kalagasidis & Johnsson 2013) who argues 

that since the regulations set by Sweden focuses on reducing the energy use in 

buildings only, measures aimed at achieving these regulations is to be taken 

into account. No consideration is to be taken towards energy saving measures 

focusing on reducing the overall total energy use, such as switching fuel. The 

heat- and electricity saving measures suggested for single-family and multi-

family dwellings are; change in U-value of cellar/basement, change in U-value 

of facades, change in U-value of attics/roofs, replacement of windows, upgrade 

of ventilation systems with heat recovery, reduction by 50% of power for 

lighting, reduction by 50% of power for appliances, replacement of hydro 

pumps with more efficient ones, lowering of indoor air temperature.  

 

These measures can be compared to the energy-saving measures suggested for 

the Danish building stock including single-family homes and multi storey 

properties. According to (Tommerup and Svendsen 2006), when renovating 

residential buildings, one should focus on energy-saving measures aimed at the 

building envelope such as; insulation improvements of external walls, 

windows, floor and roof structures. Measures to reduce ventilation losses such 

as heat recovery are also of great importance as well as, to some extent, 

improved insulation and replacement of older heat distributing and producing 

systems. (Truong, Dodoo & Gustavsson 2014) on the other hand suggests that 

the building thermal envelope in multi storey buildings should be improved by 

adding additional insulation to the attic roof and the walls and the installation 

of improved windows and doors. Installation of heat exchanger and more 

efficient power appliances, including lighting is also suggested.  
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2.2 Different energy audit methodology 

 

There is no fixed template of how to perform an energy audit. Much like there 

is not a definite set of reduction measures which has to implemented, there are 

only guidelines. An energy audit is situational and depends on purpose and 

prerequisites. As (Ma et al. 2012) points out, energy audits vary in both range 

and depth. As per ASHRAE Handbook and Australian/New Zealand standard, 

energy audits can be classified into three levels. Level 1; walk through 

assessment, level 2; energy surveys and analysis and level 3; detailed energy 

analysis. The appropriate energy audit level depends on a number of aspects 

such as; the amount of details and level of accuracy required, budget available, 

projects targets and goal defined, and scope of work covered (ibid.).  

 

Wierzba, 2011 claims that by applying neighborhood based energy audits, you 

can achieve data that would justify a grant proposal. A proposal large enough 

to cover material purchases for the retrofit of the neighborhood as well as the 

municipal demand-side management programs. The method enables you to 

only conduct energy audits on 10 % of the households in a neighborhood with 

similar house stock but still be able to assimilate the result gains as if an energy 

audit had been applied to each house separately (ibid.). (Zhu 2006) on the other 

hand suggests that ‘computer-based simulation is a valuable technique to assist 

facility managers in determining energy conservation solutions’. However, 

even though computer-based simulation is very important when conducting 

energy studies, it is a very time- and resource demanding effort building a 

model and (ibid.). 

 

An alternative to “regular” energy audit is proposed, green energy audit. 

(Dall’O’, Speccher & Bruni 2012) claims that ‘The methodology of Green 

Energy Audit proposed defines an approach that is somewhat different from 

the traditional one’. The difference being the emphasis put on sustainability. 

The green energy audit takes into account not only the energy perspective of a 

building but also include the environmental aspect. It does this by combining a 

standard energy audit with Leadership in Energy and Environmental Design 

(LEED) methodologies. The result being an energy efficient building combined 

with a more environmental friendly retrofit (ibid.).  

 

 

  



 

12 

 

2.3 Emerging issues and the need for empirical study 

 

The study of relevant literature revealed a series of heat- and electricity 

reduction measures commonly suggested along with different energy audit 

methodologies. To begin with, it is easily observed that the specific energy 

reduction measures in each article do alter slightly from one another. This is to 

be expected hence the aim and the buildings differ throughout the articles and 

consequently the individual measures has to differ as well. However, with this 

being said it is worth pointing out that the objective was to find commonly 

suggested heat- and electricity saving measures in buildings and maybe detect 

a pattern, the specific measures suggested in each article are not the focus.  

 

It is worth pointing that even though the definition of an energy audit, as 

defined earlier, is the same, there are different ways of applying an energy 

audit and there are different ways of using the results of the audit. This 

becomes evident when looking at the results from the literature review. 

Wierzba (2011) uses an energy audit on buildings with similar house stock in 

order to reduce the workload by using extrapolation, (Zhu 2006) uses computer 

simulation in order to perform an energy audit of a building and (Dall’O’, 

Speccher & Bruni 2012) has evolved the standard energy audit method by 

choosing to include an environmental aspect as well.  

 

What kind of energy-saving measures and what kind of auditing method that is 

appropriate to implement in this particular study is impossible to decide based 

upon simply the findings of this literature review. As mentioned before, heat- 

and electricity saving measures, as well as energy audit methodology, are 

strongly dependent of prerequisites and building. This means that in order to 

determine appropriate method and measures suited for Sicklaön 124:2, there 

has to be additional work done, there has to be an empirical study. 
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3 Research methods 
 

A valuable aspect of this work relates to objective 3; Investigate the buildings´ 

energy use profile. In order to obtain needed information a series of 

measurements, inspections, calculations and data collections will be made.  

Objective 1; Identify common heat- and electricity saving measures and 

Objective 2; Evaluate different energy audit methods will contribute 

information regarding how others have approached similar buildings, what 

method that was adopted and which saving measures that were suggested. 

However, it is not synonymous that the same methods or suggestions can be 

made to the buildings in this study. Every building has to be viewed as unique. 

Therefore it is of utmost importance that sufficient information regarding each 

respective building within this study is obtained.  

 

This section- Research methods- will provide the details of the actual process 

of the energy audit, the research strategy adopted to address objective 3, 

together with the means of collecting data for analysis, including the analysis 

approach to be adopted.  

3.1 Research approach 

 

When choosing to conduct a research or study there are certain ingredients 

required to produce satisfactory work, theory behind the subject is one of these 

ingredients. There is a connection between research and theory, a connection 

somewhat hard to comprehend but nevertheless important. One can choose to 

approach research projects differently depending on the type reasoning one has 

chosen to adopt; deductive or inductive. According to Ketokivi and Mantere, 

2010 ´Deductive reasoning occurs when the conclusion is derived logically 

from a set of premises, the conclusion being true when all the premises are 

true´. In contrast in inductive reasoning, there is a gap in the logic argument 

between the conclusion and the premises observers, the conclusion being 

“judged” to be supported by the observations made (ibid.). 

 

 In other words, deductive reasoning is producing observations/findings based 

upon known theory whilst inductive reasoning is producing theory based upon 

observations/findings. However, it is not always this crystal clear which of the 

approaches that are preferable and in fact there is not always a need for a 

choice. One can choose to incorporate elements of both approaches. Generally 

speaking, if you start your research or study with theory, often developed from 

the reading of academic literature, and you design a research strategy to test the 

theory. Then you are using a deductive approach. If your research or study 

starts by collecting data to explore a phenomenon and you generate or build 

theory, then you are using an inductive approach (ibid.).  

 

This particular study has combined a deductive approach with an inductive 

approach hence it is somewhat based upon previously written scientific articles 

and relevant literature but at the same time, data is collected through the means 

of an energy audit. Consequently, the study contains aspects of both 

approaches. A meticulous review of literature regarding the area of interest has 

been conducted, articles have been closely examined. The knowledge obtained 
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through the review of literature has been essential to the proceedings of this 

study. 

3.2 Research strategy  

 

Saunders et.al (2012) summarize the use of research strategies thus; ´what 

matters is not the label that is attached to a particular strategy, but whether it is 

appropriate for your particular research…´ Objective 3 of this study sets out to 

´investigate the buildings´ energy use profile´, and this will be implemented 

through the collection and analysis of empirical data. The following question 

is; which research strategy should be adopted to meet Objective 3? 

 

The empirical research in this study is interested in an in-depth study of the 

property. It is of great interest to map out each building´s energy consumption 

profile in order to detect certain aspects of the building where saving measures 

can be suggested. 

 

Historical research, as a strategy, is not appropriate to this work as it is 

normally associated with events that occurred in the past. This suits the study 

poorly due to the fact that the study focuses on the present, producing cost 

effective energy-savings measures of the current buildings. Experimental 

research focuses on testing a hypothesis, or theory, by the means of 

experiments. This is also an inappropriate strategy due to the fact that the 

purpose of the study is not to test whether the theory provided is correct, the 

theory simply adds value to the research as it enables comparison to similar 

studies. Action research typically involves the researcher, not only observing, 

but also participating in the research. In other words, one is part of one´s own 

research and the participation can influence the findings. This simply fits the 

study poorly hence the energy audit must be as objective as possible. Personal 

interpretations will only lead to the discussion of bias results and the goal is to 

be as objective as possible. Survey-based research focuses on producing a 

representation of the problem at hand through the means of data collection such 

as interviews, questionnaires etc. Initially, an energy survey seemed like a 

proper strategy but through extensive deliberation it became evident that it was 

not. The reason being that one cannot say, based on the energy audit of four 

buildings, that the rest of the Swedish building stock is equal. There is to many 

different buildings with different prerequisites to make such a statement. 

 

According to Murray and Hughes (2008) ´A quantifiable study is one in which 

the data you collect and analyze involves the accurate measurements of 

phenomena and, often, the application of statistical analysis.´. Unlike a 

quantitative study which focuses on numbers and measurable quantities, a 

qualitative study involves the collection of information and its analysis and is 

less concerned with numbers and accurate measurements and more concerned 

with the depth of data (ibid.). The study conducted is a quantitative one. It 

focus a lot on accurate measurements in order to map out the property´s energy 

use profile and based on the information obtained, along with calculations, be 

able to produce cost effective saving measures. 

 

The research strategy that will be used to implement the empirical research is a 

case study. Cohen and Manion, 1995 describe a case study thus; 
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´The case study researcher typically observes the characteristics of an 

individual unit- a child, a class, a school or a community. The purpose of such 

observation is to probe deeply and to analyze intensely the multifarious 

phenomena that constitute the life cycle of the unit.´  

 

According to this definition, a case study investigates and analyses a chosen 

unit comprehensively and thoroughly, this fits perfectly with the purpose of 

this study. A case study will enable an in-depth study of the property which is 

crucial in order to attain satisfactory results. There is a great need of 

information only attainable through the means of a thorough audit and a case 

study will allow the collection of this information. No claim of generalization 

or representation of a larger building stock is made simply due to the limited 

amount of buildings included in this study. It is very difficult to generalize 

certain types of buildings and obtain a representation without applying 

significant assumptions. This is due to the fact that buildings are rarely 

structured in the same way. Numbers of ventilations units, drift strategies, 

heating system amongst many other things are examples of aspects that vary 

within different buildings. Consequently making it difficult to state that the 

buildings in this study represent a larger building stock. The propositions 

suggested in this study may differ vastly compared to the propositions 

suggested for another property.  The focus of this study is only on the 

particular buildings included in the property description (see sub-section 1.4.1). 

 

The method of choice, a relevant literature review combined with an in-depth 

case study of the property, is a suitable method in the restricted time frame of 

this study. One can argue that a simulation of the property using, for example 

IDA ICE, would provide more detailed information and more importantly 

enable a sensitivity analysis of the property as measures are implemented. 

Whilst this is true so is the fact that constructing a model of the property and 

simulating it is time- and resource consuming. One can then argue what the 

difference in result would be? Is the difference in data worth the time spent? 

Firstly within the time span of this study a simulation of a property containing 

four adjacent multi residential buildings is simply not possible, at least not in 

order to obtain satisfactory results. Secondly a series of energy saving 

measures would have to be assumed before the actual simulation. This is 

problematic because as I mentioned previously different sets of measures are 

suitable for different buildings. The measures suggested in this study are based 

upon and tailored according to an in-depth case study of these particular 

buildings. This level of suitability is lost when conducting a simulation hence 

you have to assume general measures and perform a sensibility analysis based 

upon those measures. 
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3.3 Data collection 

3.3.1 Documents 

Vital documents such as invoices, energy performance certificates, OVK -

protocols etc. were gathered at the start of the work. These documents were 

attained from the property owner and from Dedu (2014), which collects 

statistics such as energy usage, protocols, documents etc. These documents can 

be found at the end of this report under Appendix 1-3. 

 

3.3.2 Inspection 

 

The property was inspected multiple times during the period the work was 

conducted. At each time of inspection observations were made regarding 

operating times along with the collection of other vital data. The reasons for 

multiple inspections were the fact that it was impossible to collect all the data 

needed on one inspection. Questions were arisen as the data were processed 

and as the work progressed it became evident that certain data or information 

was missing consequently leading to several inspections. 
 

3.3.2.1 Tour 

At the first encounter with the operating technician in charge a tour of the 

buildings were offered. This enabled a sense of navigation and oversight of the 

buildings and ensured that important installations such as district heating 

centrals, ventilation units etc. were located. Access to the buildings was also 

distributed in the form of keys. However, no access was allowed into the actual 

apartments, besides from a brief period of time whilst placing the temperature 

logging equipment, making it impossible to determine and assess condition of 

windows and showers available inside the apartments.  

 
3.3.2.2 Inventory check 

An inventory check of the buildings was carried out in order to obtain vital 

information such as number of lights, power of pumps, airflow in ventilation 

units, thickness of insulation and the list goes on. Following areas were subject 

to an inventory check; 

 

 Switchgears 

 Switchboards 

 Individual electricity groups 

 District heating centrals  

 Laundry rooms 

 Ventilation units 

 Shunt groups 

 Lighting 

 Elevators 

 Attics 
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3.3.3 Measurements 

 

A series of electricity- and temperature measurements were conducted over one 

week´s time. These measurements, along with the data collected from the 

inventory check, was then used in calculations to determine the energy usage 

of the buildings and more importantly detect saving potentials. 
 

3.3.3.1 Electricity measurement 

Electricity measurements were carried out by using so called “elspindlar” and 

pinchers that measure current. Figure 4 and Figure 5 displays these appliances 

as they were set up in the switchgear located in Gamla Värmdövägen 9-11. 

These appliances log several quantities such as; voltage, current, power, cosine 

fi and energy for a predetermined period of time.  

 

Figure 4 demonstrates how the pinchers were placed around a cable, measuring 

one phase, and then connected to “elspindeln” logging the power output. It is 

important to mention that the pinchers were placed around one cable, only 

measuring one phase due to the lack of pinchers. Optimal measurements entail 

pinchers around every phase. However, the pinchers were tested on every 

phase to make sure that the power output was somewhat equal on every phase 

leading to the possibility of measuring one phase and then multiplying it with 

three, assuming equal power output on each phase. 

 

Phase voltage was measured on one phase in the wall socket and the remaining 

two phase voltages were calculated based on the measurement. This means that 

there is no need for live cords being plugged into to “elspindeln”. At the time 

of measurement the value of existent electricity meter was documented in order 

to enable a comparison with the value obtained from the measurements. The 

measurements were conducted 140402-140409. 
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Figure 4; Power output measurement, ”elspindel”+ pinchers 

 

 
Figure 5; Computer program documenting the power output 
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This procedure was used to measure the property´s total incoming electricity, 

including tenant electricity. It was also used to measure the allocation of total 

incoming electricity as it is divided on different outbound electricity groups. 

Measurements were only conducted on electricity groups in charge of property 

electricity. These electricity groups are listed in Appendix 4.  

 

Measurements were also conducted on an electricity meter measuring the 

property´s electricity usage for later comparison, see sub-section 5.1.2. Graph 

2-15 displays the conducted measurements and what respective electricity 

group serves. 

 
3.3.3.1.1 Software 

In order to create graphs from the obtained measuring results, following 

programs were used; 

 

 “Elspindel”- Logged quantities are saved in a file 

 SISS- Creates commandos from created file that enables the next program 

to read them 

 SIG- Uses the SISS-file to draw graphs 

 EasyView- Turns logged temperature data into graphs 
 

3.3.3.2 Temperature measurements 

3.3.3.2.1 Indoor temperature  

Indoor temperatures have been measured in strategic placed measuring points 

within the property.  

 

Indoor temperature daytime during heating season should not exceed 22,0°C 

and not fall short of 21,0°C.  

 

Table 1 displays the placement of the logging equipment, manufactured by 

Tintytag. 

 
Table 1; Positioning of temperature logging equipment 

Building Position 

Gamla Värmdövägen 9-11 Level 2, shelf in hallway 

Gamla Värmdövägen 13 Level 2, shelf in hallway 

Gamla Värmdövägen 13 
Level 8, hat rack in 
hallway 

Finntorpsvägen 2 
Level 2, shelf in living 
room 

Finntorpsvägen 2 
Level 10, desktop in 
hallway 

Finntorpsvägen 4 Level 2, shelf in hallway 

Finntorpsvägen 4 Level 10, table in hallway 
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Figure 6 displays the temperature logging equipment, manufactured by 

Tinytag, as it stands on a desktop in an apartment logging the indoor 

temperature during 1 week’s time. 

 

 
Figure 6; Temperature logging equipment 

3.3.3.2.2 Air temperature 

Instantaneous measurements of supply-, exhaust- and waste air temperature 

were made by using a digital thermometer, manufactured by Armatherm. The 

measurements were to serve as ground for temperature efficiency calculations. 

Waste air temperature was measured after the exhaust fan. Figure 7 displays 

the measuring equipment used for instantaneous air temperature measurements. 

 

 
Figure 7; Digital thermometer measuring air temperatures 
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3.3.3.2.3 Outdoor temperature 

Outdoor temperature was assumed to be equal to the annual normal 

temperature. 

3.4 Calculations 

 

Based upon collected data a series of calculations were made regarding; 

electricity use, hot water use, ventilation- and transmission losses. Costs and 

savings potentials were also calculated. 

 

It is important to stress the fact that the majority of calculations were made 

with the help of Microsoft Excel. These calculations will be attached as 

separate documents, Appendix A and Appendix B.  

3.4.1 Property electricity 

 

In order to determine how the measured property electricity was distributed on 

different posts within the property, such as pumps, fans, lighting etc., 

calculations for each respective post were made.  

 
3.4.1.1 Ventilation (fans)  

Electricity use allocated to the fans in the ventilation system was calculated 

based on the assumption that Specific Fan Power (SFP)-number should amount 

to approximately 2.5 and that the ventilation systems were operating 

continuously. The equation for specific fan power is (Warfvinge and Dahlbom, 

2010); 

 

    
                        

    
            

 

Where; 

            = supplied electricity to supply fan [kW] 

             = supplied electricity to exhaust fan fan [kW] 

     = The largest supply- and exhaust airflows [m
3
/s] 

 
3.4.1.2 Elevators  

Electricity use allocated to elevators was calculated based on the conducted 

measurements. All the measured electricity groups in charge of elevators 

within the property was summarized and multiplied with the number of weeks 

in a year (52) based on the assumption that the measured week was 

representative for the rest of the year.  

 
3.4.1.3 Pumps  

Electricity use allocated to the pumps in charge of the heating systems was 

calculated based on the power outputs found at the time of inspection. The 

power outputs were read directly from the pumps, as you can see in Figure 8. 

All the power outputs were then summarized and multiplied with the operating 
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time. Operating time of the pumps was assumed to be 5 880 h/year, with a 

scheduled stop during 15
th

 of May-15
th

 of September. 

 

  

 
Figure 8; Nameplate attached to the pump 

3.4.1.4 Lighting 

Electricity use allocated to the property´s lighting was calculated based on the 

findings of the inventory check. The inventory check provided information 

regarding number, type and power of different fluorescent lamps. This 

information combined with the knowledge of operating time provided enough 

information in order to set up a calculation where the total power for each 

respective building was multiplied with the operating time. 

 
3.4.1.5 Laundry rooms 

Electricity use allocated to the laundry rooms located within the property was 

calculated based on the conducted measurements. All the measured electricity 

groups in charge of laundry rooms within the property was summarized and 

multiplied with the number of weeks in a year (52) based on the assumption 

that the measured week was representative for the rest of the year. 

 
3.4.1.6 Other  

Electricity use allocated to the post “other” was calculated as the difference 

between the total property electricity and all the different electricity posts 

mentioned above. It is currently not known exactly what this post entails. 
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3.4.2 District heating 

 

In order to determine how the degree-day adjusted district heating was 

distributed amongst ventilation- and transmission losses and hot water use, 

calculations for each respective post were made.  

 
3.4.2.1 Ventilation losses 

Ventilation losses were calculated for each respective ventilation unit by 

inserting following values into Appendix A under the tab “ventilation”; 

 

 Supply air flows 

 Operating times 

 Supply air temperatures 

 Exhaust air temperatures  

 Annual normal temperature 

 Estimated internal heat  (+1°C) 

 Efficiencies  

  

By inserting annual normal temperature, internal heat gains and supply air 

temperatures Excel calculates degree hours (Dh). Excel used the following 

equation for calculation (Warfvinge and Dahlbom, 2010); 

 

                                  
 

Where; 

          = The amount of energy needed to be added by the heating battery 

[kWh] 

 = Density of air [kg/m
3
] 

  = Specific heat capacity of air [kJ/(kg∙K)] 

  = Ventilation airflow [m
3
/s] 

 = Heat exchanger efficiency [%] 

  = Degree hours [Ch] 

 
3.4.2.2 Hot water use 

The amount of heat allocated to hot water use was calculated through a 

template value saying that the hot water usage is approximately 30 % of the 

cold water usage.  
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3.4.2.3 Transmission losses 

Transmission losses were estimated as the difference between the total district 

heating use and the summation of ventilation losses and hot water use. 

 

                                             
 

Where; 

             = Energy lost through transmission [kWh] 

         = Total heat usage [kWh] 

     = Energy lost through ventilation [kWh] 

          = Energy allocated to hot water use [kWh] 

 

See Appendix B for more information.  

3.4.3 Costs 

The property has the following subscriptions; 

 Electricity- Telgekraft AB 

 District heating- Fortum Värme AB 

 City water- Municipality of Nacka´s water- and sewerage 

 

Invoices, found in Appendix 1, were used to calculate the annual costs of these 

subscriptions. Each respective invoice contains information regarding energy 

price, taxes etc. This information was then used in Excel to calculate the annual 

costs. Actual calculations can be found in the separately attached Appendix A 

under the tab “div.ber”. 

3.5 Literature review methodology  

 

The applied methodology for the literature review consisted of a thorough 

inquiry of relevant information connected to the set previously set up 

objectives in chapter 1.3. Through meticulous research of secondary literature 

sources in various databases provided by the university of Gävle´s library page, 

a number of journal articles regarding the research objectives were found. 

However, there were some difficulties finding these articles. Initially the search 

topic was “Energy Audit”, “Energy Audit methods” or “Energy savings” but it 

generated too many journal articles with widely different, irrelevant, 

information. The search was narrowed down by adding a second search 

criterion “buildings”. Consequently the amount of journal articles became 

manageable but more importantly they became relevant. Roughly 20 articles 

have been reviewed due to encouraging titles and abstracts. After reading the 

conclusions the amount of articles could be reduced to 10. These 10 articles 

were read carefully and analyzed in hope of bringing clarity and answers to the 

research objectives. 
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4 Theory 
 

This chapter focuses on the theory behind the work conducted in hope of 

simplifying further reading and understanding.  

 

4.1 Energy losses  
There are different kinds of energy losses within a building. Generally 

speaking, where there is an increase of temperature there will also be an energy 

loss. 

4.1.1 Transmission loss 

Transmission losses pertain to heat flow through floor, walls, roof, and 

windows etc. due to indoor- and outdoor temperature differences. However, 

transmission losses also pertain to thermal bridges formed in the connection 

between building parts such as pipe penetrations. If an adjacent room is to be 

colder there will also be heat transmission to this particular room even though 

it is located within the same building envelope. Transmission losses are 

calculated for each room through the measurement of each construction part´s 

area and calculation of corresponding U-value (Warfvinge and Dahlbom, 

2010). The building´s heat transfer coefficient (U-value) depends on the 

building´s heat transfer resistance, R.  

 

  
 

 
            

     

Where d is the thickness of the material and  is the material´s thermal 

conductivity. U-value is equal to the inverse of all the heat transfer resistances 

within the construction; 

  

  
 

   
            

 

Total transmission loss equals to; 

 

                 
 

                             
 

Where; 

   = The amount of heat lost through the building envelope. 

  = Specific heat loss factor for transmission 

 

However, it is important to highlight that no consideration has been taken 

towards thermal bridges in this case. 
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4.1.2 Ventilation loss 

 
4.1.2.1 Mechanical ventilation  

Mechanical ventilation losses pertain to incoming outdoor air flow which needs 

to be processed and heated in order to suffice as supply air. This air is heated 

by the heating system, in other words by; radiators, heating batteries and heat 

exchangers, or simply by people who live there (ibid.). This heated air will exit 

the building as exhaust air and the energy that cannot be recovered from the 

exhaust air, and therefore must be added, is referred to as mechanical 

ventilation loss. Mechanical ventilation loss is calculated according to the 

following equation (Warfvinge and Dahlbom, 2010); 

 

            W/K] 

 

Where; 

 = Density of air [kg/m
3
] 

  = specific heat capacity of air [kJ/(kg∙K)] 

  = ventilation airflow [m
3
/s] 

 

Mechanical ventilation with heat recovery is calculated according to; 

 

                  W/K] 

 

                             
 

Where; 

   = The amount of heat lost through mechanical ventilation  

  = Specific heat loss factor for mechanical ventilation 

 

 
4.1.2.2 Involuntary ventilation 

Involuntary ventilation refers to air leaking in and out of the building through 

deficiencies in the building envelope. The air that leak into the building have 

the same temperature as outside and the heating system should have the 

capacity of heating this air to room temperature (ibid.). The heat loss from 

leakage is explained by the following equations; 

 

                   W/K] 

 

                                   
 

Where; 

      = The amount of heat lost through leaks in the building envelope  

     = Specific heat loss factor for leaks in the building envelope 
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4.2 Energy demand 

 
The definition of energy is power over time,       . By definition, energy 

demand within a building is equal to the summation of all the losses over a 

period of time. Heating season normally extends from 15
th

 of September to 15
th

 

of May.  

 

                             Wh] 

 
4.2.1 Degree hours 

The heat power losses, P is proportional against the temperature difference 

between indoors and outdoors. As before mentioned, the energy needed for 

heating should cover ventilation-, transmission- and air leakage losses and is 

calculated as the product of required heat power and the period of time it is 

needed (Warfvinge and Dahlbom, 2010). Due to the fact that the outdoor 

temperature varies with time throughout the year, the need for heat does as 

well. In order to take this variation into account degree hours are used. Degree 

hours are the summation of degrees when the outdoor temperature is less than 

the temperature when heating energy is needed.  

 
4.2.2 Limit temperature 

In order to find out the number of degree hours needed there is also a need for 

information regarding the limit temperature, Tlimit. Tlimit is the temperature 

where the heating system starts or stops operating depending on the amount of 

“free” heat generated. Pfree is heat that is generated sources we do not have to 

pay for such as solar radiation, waste heat from operating machines, people 

walking around within the property etc. The limit temperature is calculated 

according to the following equation (Warfvinge and Dahlbom, 2010); 
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5 Results  
 

This chapter reveals the results of the case study described in chapter 3 

Research methods. 

5.1 Electrical power measurements 

 

Measurements of power output have been conducted on the total incoming 

electricity in the property, A1, as well as on every available outbound 

electricity group. In addition, measurements have also been carried out on 

certain interesting installations. These measurements have taken place during 

one week´s time in April, 140402-140409. 

 

 Graph Page  

Measurement of total power output subscription A1 2 33 

 

Electric power output outbound groups 

G;a Värmdövägen 9-13 

A1A, A1C & A1D 3 34 

A1CK, A1CP & A1CS 4 35 

Remaining sub-groups 5 36 

BIET 2  6 38 

B1 7 39 

 

Finntorpsvägen 2 

A1A (F.2) 8 40 

A1AB, A1AC & A1AD 9 41 

A1AE & A1AF 10 42 

A1AH & A1AJ 11 43 

 

Finntorpsvägen 4 

A1B (F.4)  12 44 

A1BA, A1BC A1BD 13 45 

A1BE, A1BF, A1BH 14 46 

A1BJ, A1BK, A1BP 15 47 
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5.1.1 Explanation of attached graphs 

 

Measurements of electrical power output were conducted through 

documentation of energy flow in a 10 minute interval during one week´s time. 

Mean power have been calculated for each interval. In this report there are 18 

graphs attached. Graph 1 is an explanatory graph, it explains the structure of 

the graphs to follow on the upcoming pages. 

 

 

 

 

 
 

 

Graph 1; Explanatory graph 
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5.1.2 Measuring error 

 

When the measurements were set up the electricity meter, measuring the 

property´s electricity usage, showed 284 165 kWh. When the measurements 

were disassembled one week later, the electricity meter showed 294 554 kWh. 

The electricity meter have a conversion factor of 400/5, resulting in a value of 

10 398 kWh. From the measured data in Appendix D, the electricity usage was 

calculated. Calculations showed that the electricity usage for one week´s time 

amount to 10 598 kWh. The measured value was compared to the value of the 

electricity meter, showing a 2 % error. This measuring error is considered 

acceptable. However, the reason for this error can be derived from the 

measurement between the phases and the pinchers´ conversion factors for low 

currents.  

 

5.1.3 Total, property- and tenant electricity 

 

Graph 2 displays the power output measurement conducted on total, property- 

and tenant electricity. 

 

 
Graph 2; Power output measurement; total, property- and tenant electricity 

Graph 2 displays the total measured power output within the property. It also 

displays the total power output divided into property electricity and tenant 

electricity.  

 

Electricity usage during the measuring period amount to approximately 17 

MWh with a maximum power of 162 kW.  

 

Observe that the power output is never lower than 45 kW, this can be derived 

from lighting and ventilation that are operating continuously.  
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5.1.4 A1A, A1C & A1D  

 

Graph 3 displays the power output measurement conducted on electricity group 

A1A, A1C & A1D. 

 

 
Graph 3; Power output measurement; A1A, A1C & A1D 

A1A 
A1A serves the fan room in Gamla Värmdövägen 9-11. Due to installation of 

new ventilation units, which are now served by electricity group A1CN, A1A 

currently only serves exhaust air fans FF2-4 & FF9. Maximum power measure 

up to 2,3 kW.   
 

A1C 

A1C is divided into twelve sub-groups, A1CA-A1CV. A1C serves a series of 

different posts such as lighting, ventilation units, elevators, district heating 

central etc. Measured sub-groups can be viewed in closer detail in Graph 3. 

Note that the power output never subsides lower than 22 kW. 

 

A1D 

A1D serves elevator L2 & L3.  Both elevator L2 & L3 operates between main 

entrance and level 3 in Gamla Värmdövägen 9-11. Electricity usage during the 

measuring period amount to 359 kWh. Maximum power measure up to 7 kW.   
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5.1.5 A1CK, A1CP &A1CS 

 

Graph 4 displays the power output measurement conducted on electricity group 

A1CK, A1CP & A1CS. 

 

 
Graph 4-; Power output measurement; A1CK,A1CP & A1CS 

 

A1CK 
A1CK serves outdoor- and property lighting, exit signs and miscellaneous wall 

sockets in Gamla värmdövägen 9-11. Power output is relatively low and can be 

derived from light controlled lighting. Graph 4 

 

A1CP 

A1CP serves elevator H1 & H2. Both elevator H1 & H2 operates between 

main entrance and level 9 in Gamla värmdövägen 13. Electricity usage during 

the measuring period amount to 136 kWh. Maximum power measure up to 2,3 

kW. Power output occurs mostly during daytime. 

 

A1CS 

A1CS serves ventilation unit ÅA1 in Gamla Värmdövägen 13. Electricity 

usage during the measuring period amount to 1 409 kWh. Power output is 

every constant during the time of measurement and the mean power output 

amount to 8,4 kW. Note that the power output never subsides lower than 8 kW. 

This can be derived from a continuous ventilation need. 
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5.1.6 Remaining sub-groups 

 

Graph 5 displays the power output measurement conducted on remaining sub-

groups. 

 

 
Graph 5; Power output measurement; remaining sub-groups 
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Remaining sub-groups 

Remaining sub-groups could not be measured due to limited access in 

electrical cabinets.  

Table 2 displays designation, address and service of remaining sub-groups. 
 

Table 2; Designation, address and service 

Designation Address Service 

A1CA 
Gamla Värmdövägen 9-

11  

Miscellaneous 

lighting  

A1CB Gamla Värmdövägen 13  - 

A1CD 
Gamla Värmdövägen 9-

11  
Elevator L1  

A1CE 
Gamla Värmdövägen 9-

11  

Miscellaneous 

lighting 

A1CN 
Gamla Värmdövägen 9-

11  

Miscellaneous 

lighting, fan 

valve, LB08 & 

LB09 

A1CR Gamla Värmdövägen 13  

Divides into 10 

sub-groups 

A1CR1-10. 

Every sub-group 

serves one level 

in the building. 

A1CT Gamla Värmdövägen 13  - 

A1CU 
Gamla Värmdövägen 9-

13 

District heating 

central 

A1CV 
Gamla Värmdövägen 9-

11  

Heat-, water- and 

sanitation -

equipment 
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5.1.7 Biet 2 

 

Graph 6 displays the power output measurement conducted on electricity group 

Biet 2. 

 

 
Graph 6; Power output measurement; Biet 2 

Biet 2 

Biet 2 supply Finntorpsvägen 2-4 with electricity from the switchgear located 

in Gamla Värmdövägen 9-13. Electricity usage during the measuring period 

amount to 3 644 kWh. Maximum power measure up to 44 kW. Note that the 

power output never subsides lower than 15 kW 
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5.1.8 B1 

 

Graph 7 displays the power output measurement conducted on electricity group 

B1. 

 

 
Graph 7; Power output measurement; B1 

B1 

B1 is divided into following sub-groups; B1A, B1B, BE1 and BA1;1-2. At the 

time of inspection only BA1;1-2 and BE1 were found. Remaining sub-groups 

and what they serve have not been possible to determine due to inadequate 

documentation.  

 

BA1;1 serves emergency-, corridor- and storage lighting.  

 

BA1;2 serves laundry room equipment, emergency lighting, miscellaneous 

wall sockets, technical space-, corridor- and storage lighting. 

 

BE1 serves miscellaneous wall sockets, façade-, corridor-, technical space- and 

storage lighting. 

 

Electricity usage for B1 during the measuring period amount to 932 kWh. 

Maximum power measure up to 31 kW. Note that the power output never 

subsides lower than 2 kW which most likely can be derived from lighting in 

public areas. Recurring power spikes can be derived from washing equipments. 

However, it does not explain the 7 kW power output occurring past midnight 

hence the last opportunity to do laundry is at 22;00. Cause of this power spike 

has not been possible to determine due to inadequate documentation. 
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5.1.9 A1A (Finntorpsvägen 2) 

 

Graph 8 displays the power output measurement conducted on electricity group 

A1A (F.2). 

 

 
Graph 8; Power output measurement; A1A (Finntorpsvägen 2) 

A1A (F.2) 

A1A distributes electricity within Finntorpsvägen 2. A1A is divided into 7 sub-

groups and serves a series of different posts such as lighting, fans, elevators, 

district heating central etc. Electricity usage during the measuring period 

amount to 3 793 kWh. Maximum power measure up to 47 kW. Note that the 

power output never subsides lower than 17 kW Measured sub-groups can be 

viewed in closer detail in graph 8-10.  
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5.1.10 A1AB, A1AC & A1AD(1-3) 

 

Graph 9 displays the power output measurement conducted on electricity group 

A1AB, A1AC & A1AD(1-3). 

 

 
Graph 9; Power output measurement; A1AB, A1Ac & A1AD(1-3) 

A1AB  

A1AB serves corridor lighting, automatic door openers and miscellaneous wall 

sockets. Electricity usage during the measuring period amount to 396 kWh. 

Maximum power measure up to 4,5 kW. There is a power output between 

06;00-21;00, this output can be derived from corridor lighting.  

 

A1AC 
A1AC serves the laundry room at level 3. Current washing equipment is; 

washers, dryers, tumblers and a mangle. Electricity usage during the measuring 

period amount to 187 kWh. Maximum power measure up to 22 kW.  Power 

output occurs mostly during daytime. 

 

A1AD(1-3) 

A1AD1 serves washer, dryer and storage lighting on level 4. A1AD2 serves 

storage lighting, miscellaneous wall sockets in garbage room and corridor on 

level 5. A1AD3 serves washer, dryer and storage lighting on level 6. Electricity 

usage during the measuring period amount to 51 kWh. Maximum power 

measure up to 9,2 kW.    

Sicklaön 124:2

Power output measurement; A1BA, A1BC & A1BD

Measuring period: 10 minutes

0

2

4

6

8

10

12

14

16

18

20
Power output (kW)

12:00

140403

Torsdag 

12:00

140404

Fredag  

12:00

140405

Lördag  

12:00

140406

Söndag  

12:00

140407

Måndag  

12:00

140408

Tisdag  

12:00

140409

Onsdag  

A1BA Energy flow during measuring period 374 kWh Maximum power 2.7 kW Mean power 2.2 kW

A1BC Energy flow during measuring period 167 kWh Maximum power 19.1 kW Mean power 1.0 kW

A1BD Energy flow during measuring period 145 kWh Maximum power 11.5 kW Mean power 0.9 kW



 

42 

 

5.1.11 A1AE & A1AF 

 

Graph 10 displays the power output measurement conducted on electricity 

group A1AE & A1AF. 

 

 
Graph 10; Power output measurement; A1AE & A1AF 

A1AE 

A1AE serves exhaust air heat pump, supply- and exhaust fans, pumps in charge 

of heat- and hot water system. Electricity usage during the measuring period 

amount to 958 kWh. Note that the power output never subsides lower than 

5,4kW, this can be derived from fans and pumps that are operating 

continuously. It is currently not known how the heat pump is used, see 

proposition 4. 

 

A1AF 

A1AF serves permobil storage, garbage room, machine room lighting, 

miscellaneous wall sockets, fire door closing central, automatic door opener 

serving; permobil storage, entrance, fire door, garage door and door towards 

pathway. Power output is relatively low. 
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5.1.12 A1AH & A1AJ 

 

Graph 11 displays the power output measurement conducted on electricity 

group A1AH & A1AJ. 

 

 
Graph 11; Power output measurement; A1AH & A1AJ 

A1AH  

A1AH serves elevator A (2;1). Elevator 2;1 operates between garage and level 

4.  Electricity usage during the measuring period amount to 108 kWh. 

Maximum power measure up to 1,6 kW. Power output occurs mostly during 

daytime. 

 

A1AJ 

A1AJ serves elevator A (2;2). Elevator 2;2 operates between level 3-9.  

Electricity usage during the measuring period amount to 11,5 kWh. Maximum 

power measure up to 1,6 ,7kW. Power output occurs mostly during daytime. 
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5.1.13 A1B (finntorpsvägen 4) 

 

Graph 12 displays the power output measurement conducted on electricity 

group A1B (F.4). 

 

 
Graph 12; Power output measurement; A1B (finntorpsvägen 4) 

A1B (F.4) 

A1B s distributes electricity within Finntorpsvägen 4. A1B is divided into 9 

sub-groups and serves a series of different posts such as lighting, fans, 

elevators, district heating central etc. Electricity usage during the measuring 

period amount to 1 726 kWh. Maximum power measure up to 29 kW. Note 

that the power output never subsides lower than 8 kW. Measured sub-groups 

can be viewed in closer detail in graph 12-14.   
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5.1.14 A1BA, A1BC & A1BD(1-3) 

 

Graph 13 displays the power output measurement conducted on electricity 

group A1BA, A1BC & A1BD(1-3). 

 

 
Graph 13; Power output measurement; A1BA, A1BC & A1BD(1-3) 

A1BA 

A1BA serves stairwell lighting, machine- and cleaning room lighting, elevator 

schakt- and door lighting. Electricity usage during the measuring period 

amount to 374 kWh. Maximum power measure up to 2,7 kW. Note that the 

power output never subsides lower than 1,8 kW, reason for this bottom load is 

not determined. 

 

A1BC 

A1BC serves the laundry room at level 4. Current washing equipment is; 

washers, dryers, tumblers and a mangle. Electricity usage during the measuring 

period amount to 167 kWh. Maximum power measure up to 19,1 kW.  Power 

output occurs irregularly which is to be expected of a laundry room with 

variation in washing times. 

 

 

A1BD(1-3) 

A1BD1 serves washer, dryer and storage lighting on level 5. A1BD2 serves 

storage lighting, garbage room, corridor and entrance on level 6. A1BD3 serves 

washer, dryer and storage lighting on level 7. Electricity usage during the 

measuring period amount to 145 kWh. Maximum power measure up to 11,5 

kW.   
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5.1.15 A1BE, A1BF & A1BH 

 

Graph 14 displays the power output measurement conducted on electricity 

group A1BE, A1BF & A1BH. 

 

 
Graph 14; Power output measurement; A1BE, A1BF & A1BH 

A1BE 

A1BE serves the ventilation system in Finntorpsvägen 4. Electricity usage 

during the measuring period amount to 486 kWh. Maximum power measure up 

to 3,1 kW. Power output is continuous. Note that the power output never 

subsides lower than 2,6 kW, this can be derived from the fact that the 

ventilation is operating continuously.  

 

A1BF 

A1BF serves some sort of meeting room. Power output occurs when there is an 

activety in the room, hence the single power peak. 

 

A1BH 

A1BH serves elevator A (4:1). Elevator 4:1 operates between main entrance 

and level 5.  Electricity usage during the measuring period amount to 15 kWh. 

Maximum power measure up to 0,9 kW. Power output occurs mostly during 

daytime. 
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5.1.16 A1BJ, A1BK & A1BP 

 

Graph 15 displays the power output measurement conducted on electricity 

group A1BJ, A1BK & A1BP. 

 

 
Graph 15; Power output measurement; A1BJ, A1BK & A1BP 

A1BJ 

A1BJ serves permobil storage, heat package in ceiling, garbage room, machine 

room lighting, miscellaneous wall sockets, fire door closing central, automatic 

door opener serving; permobil storage, entrance, stairwell and door towards 

pathway. Electricity usage during the measuring period amount to 19,3 kWh. 

Power output can most likely be derived from the heat package in the ceiling. 

 

A1BK 

A1BK serves garage door, garage lighting, heat cabel and miscellaneous wall 

sockets. Electricity usage during the measuring period amount to 477 kWh. 

Maximum power measure up to 9,9 kW. Note that the power output never 

subsides lower than 1,8 kW, this can be derived from the fact that the garage 

lighting is operating continuously. The power spikes that occur during 

Thursday and Saturday afternoon can most likely be derived from the heat 

cable on terrace (level 3)  

 

A1BP 

A1BP serves elevator B (4:2). Elevator 4:2 operates level 4-10. Maximum 

power measure up to 0,7 kW. Power output occurs mostly during daytime. 
 

 

  

Sicklaön 124:2

Mätning av eleffektuttag för A1BJ, A1BK & A1BP

Mätintervall: 10 minuter

0

1

2

3

4

5

6

7

8

9

10
Effekt (kW)

12:00

140403

Torsdag 

12:00

140404

Fredag  

12:00

140405

Lördag  

12:00

140406

Söndag  

12:00

140407

Måndag  

12:00

140408

Tisdag  

12:00

140409

Onsdag  

A1BJ Energiflöde under mätperioden 19.3 kWh Maxeffekt 0.9 kW Medeleffekt 0.1 kW

A1BK Energiflöde under mätperioden 477 kWh Maxeffekt 9.9 kW Medeleffekt 2.8 kW

A1BP Energiflöde under mätperioden 6.7 kWh Maxeffekt 0.7 kW Medeleffekt 0.0 kW



 

48 

 

5.2 Indoor temperature measurements 
 

Table 3 displays the mean temperature within the apartments calculated from 

the temperature measurements. These temperatures can be studied in graph 16-

19.  

 

Temperature measurements conducted within the constraints of this audit 

shows somewhat high values from an energy- and indoor climate perspective.  

 
Table 3; Mean temperature within the apartments 

Building Mean temperature  °C Graph 

House 9-11, Gamla 
Värmdövägen 9-11 

23,7 16 

House 13, Gamla 
Värmdövägen 13 

23,4 17 

House 2, Finntorpsvägen 
2 

23,9 18 

House 4, Finntorpsvägen 
4 

22,7 19 
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5.2.1 Gamla Värmdövägen 9-11  

 

Graph 16 displays the indoor temperature measurement conducted on level 2 in 

Gamla Värmdövägen 9-11. 

 

 
Graph 16; Indoor temperature measurement Gamla Värmdövägen 9-11 

G;a Värmdövägen 9-11, level 2 
Mean indoor temperature is measured in a service apartment centralized within 

the building in an attempt to attain some information regarding the temperature 

distribution within the building. The building consists of service apartments 

and regular apartments. Mean indoor temperature during the measuring period 

amount to 23,7 °C, which will have to be considered somewhat high from an 

energy- and indoor climate point of view. 

  

The National Board of Health and Welfare recommend, for sensitive groups, 

an indoor temperature of 22-24 degrees Celsius.  Even though the majority of 

tenants are somewhat older and fit the profile, it may be worth looking into a 

potential reduction of the indoor temperature.   
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5.2.2 Gamla Värmdövägen 13  

 

Graph 17 displays the indoor temperature measurements conducted on level 2 

and 8 in Gamla Värmdövägen 13. 

 

 
Graph 17; Indoor temperature measurement Gamla Värmdövägen 13 

 

G;a Värmdövägen 13, level 2 & 8 
Mean indoor temperature is measured on a lower level (level 2) and on a higher 

level (level 8) in an attempt to attain some information regarding the 

temperature distribution within the building.  

 

Mean indoor temperature during the measuring period amount to 22,9 °C (level 

2) and 23,9 °C (level 8) which will have to be considered somewhat high from 

an energy- and indoor climate point of view. 
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5.2.3 Finntorpsvägen 2 

 

Graph 18 displays the indoor temperature measurements conducted on level 2 

and 10 in Finntorpsvägen 2. 

 

 
Graph 18; Indoor temperature measurement; Finntorpsvägen 2 

 

Finntorpsvägen 2, level 2 & 10 
Mean indoor temperature is measured on a lower level (level 2) and on a higher 

level (level 10) in an attempt to attain some information regarding the 

temperature distribution within the building.  

 

Mean indoor temperature during the measuring period amount to 24,2 °C (level 

2) and 23,6 °C (level 10) which will have to be considered somewhat high 

from an energy- and indoor climate point of view. 
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5.2.4 Finntorpsvägen 4 

 

Graph 19 displays the indoor temperature measurements conducted on level 2 

and 10 in Finntorpsvägen 4. 

 

 
Graph 19; Indoor temperature measurement Finntorpsvägen 4 

 

Finntorpsvägen 4, level 2 & 10 
Mean indoor temperature is measured on a lower level (level 2) and on a higher 

level (level 10) in an attempt to attain some information regarding the 

temperature distribution within the building.  

 

Mean indoor temperature during the measuring period amount to 22,5 °C (level 

2) and 22,9 °C (level 10) which will have to be considered somewhat high 

from an energy- and indoor climate point of view. 
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5.3 Collected data 
 

This section present collected and compiled data along with heat,-, water- and 

electricity use within the property. 

5.3.1 Usage 

 

Following data is collected from Dedu (2014).  

 
5.3.1.1 Electricity usage 

Power supplier is currently Telgekraft AB and power grid owner is Nacka 

Energi AB. 

 

Chart 1 displays the total annual electricity usage during 2010-2013 

 

 
Chart 1; Electricity usage during 2010-2013 

During the period between 2011 and 2013, the electricity usage has been 

lowered with approximately 8 %. The reason for this decrease can be derived 

from newly installed ventilation units in Gamla Värmdövägen 9-11. New fans 

result in higher efficiencies and more energy efficient handling options. It is of 

great importance to highlight that the electricity usage shown in Chart 1 is the 

property´s electricity use, tenant electricity use is not included. 

 

The property´s specific electricity usage during 2013 amount to 26 kWh/m
2
.  

  



 

54 

 

5.3.1.2 District heating usage 

District heating is delivered by Fortum Värme AB. Chart 2 displays the annual 

district heating usage within the property during 2010-2013. District heating 

usage has been adjusted according to degree-days.

 
Chart 2; District heating usage during 2010-2013 

Between 2010-2013 the usage of heat has increased with approximately 17 %. 

The escalation can be derived from an extension of Gamla Värmdövägen 9-11 

where 40 new apartments have been built during this period of time. From 

these 40 apartments, 20 are allocated to service apartments the rest are co-

operative apartments. 

 

The property´s specific heat usage during 2013 amount to 119 kWh/m
2
.  In an 

attempt to put this magnitude into perspective it can be compared to Swedish 

district heating´s report 2009;4 ”Heat usage in multi residential buildings and 

premises” . A building with FTX during 1981-1990 has an average specific 

heat usage of 126 kWh/m
2
. In this aspect the property is below average. 
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Table 4 displays the actual heat usage during 2013. 

  
Table 4; Actual heat usage 2013 

Acutal heat usage 2013 [MWh] 

January 1241,811 

February 1041,4 

Mars 1134,61 

April 791,501 

May 389,06 

June 205,741 

July 141,872 

August 162,749 

September 372,865 

October 639,89 

November 827,4 

December 898,092 

Summa; 7 847,0 

 
5.3.1.3 City water usage 

Sicklaön 124:2 is connected to the municipality of Nacka´s water- and 

sewerage. Chart 3 displays the annual city water usage within the property 

during 2010-2013.   

 
Chart 3; City water usage during 2010-2013 

Between 2010-2013 the usage of city water has increased with approximately 

23 %. The escalation can be derived from an extension of Gamla Värmdövägen 

9-11 where 40 new apartments have been built during this period of time. From 
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these 40 apartments, 20 are allocated to service apartments the rest are co-

operative apartments. 

 

The property´s specific heat usage during 2013 amount to 867 liters/m
2
. 

According to working staff this is to be considered relatively low in 

comparison to similar properties.  

 

Chart 4 displays the property´s monthly cold water usage during 2011-2013.  

 
Chart 4; Monthly cold water usage during 2011-2013 

5.3.1.4 Hot water usage 

City water usage during 2013 amount to 16071 m
3
. Hot water in 

Finntorpsvägen 2-4 is prepared by district heating and exhaust air heat pump. 

The heat pump charges accumulator tanks which are then used for hot water 

preparation. Hot water in Gamla Värmdövägen 9-13 is prepared with district 

heating. 

 

As a consequence of lacking separate hot water measurements, the hot water 

usage is estimated to 30 % of cold water usage. This corresponds to 

approximately 4 821 m³ or 265 MWh district heating by the assumption that 55 

kWh/m³ is needed. Hot water usage amount to 12 % of the total heating use.  
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5.3.2 Ventilation 

 

Ventilation within the property consists of 6 air handling units (LB08 & LB09, 

ÅA1, TA2/FA6, TA1/FA1 and FA2). LB08 & LB09 both have rotating heat 

exchangers while ÅA1 has flat heat exchangers. FA1 & FA2 are both exhaust 

air units with liquid heat exchangers. Both units lack separate supply air duct. 

Supply air comes into the building through leaks in the building envelope. 

TA2/FA6 does not have any heat recovery. TA1 serves premises on the bottom 

floor with supply air through a separate duct. However, it is important to 

highlight that FA1, as Table 5 displays, handles all the exhaust air from the 

apartments and from the premises. 

 

Table 5 displays the property’s ventilation system, service area, airflow and 

operating time. Airflows stated in the table are previously measured airflows 

listed in OVK-protocols and airflows found listed on ventilation units.  

 
Table 5; Ventilation units, service, airflow and operating time  

Building System Service 
Airflow 
(m

3
/s) 

Current 
operating time 

Gamla 
värmdövägen 9-
11 

LB08-TF1/FF1 
Apartments 
level  0-3 

0,35/0,68 Continuous 

Gamla 
värmdövägen 9-
11 

LB09-TF1/FF1 
Apartments 
level  0-3 

0,61/0,67 Continuous 

Gamla 
värmdövägen 9-
11 

TA2/FA6 
Rental space     
level 0 

0,59/0,57 Continuous 

Gamla 
värmdövägen 13 

ÅA1-TF1/FF1 
Apartments 
level  0-9 

1,75/1,89 Continuous 

Finntorpsvägen 
2 

TA1 
Rental space 
bottom floor  

0,64/ Continuous 

Finntorpsvägen 
2 

FA1 

Rental space 
bottom floor 
and Apartments 
level  1-9 

/1,41* Continuous 

Finntorspvägen 
4 

FA2 
Apartments 
level  1-10 

/1,41* Continuous 

*Airflow calculated based on BBR minimum demand of 0,35 l/s,m
2
 

 

Due to lack of information in provided OVK-protocols combined with fans 

without nameplates the airflow in Finntorpsvägen 2-4 had to be calculated with 

the help of BBR´s minimum demand, 0,35 l/s,m
2
.   

 

Summation of the outdoor airflows in Table 5 amount to 6,76  m³/s. This 

corresponds to 0,53 turnovers per hour or 0,36 l/s ,m² (key performance 

indicators are calculated from Atemp and a ceiling height of 2,5 m).   
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Ventilation systems within the property operate continuously due to the fact 

that the property consists of apartments and service homes. These types of 

accommodations have a constant ventilation need.  

 

There are also a large number of exhaust air fans which are accounted for, 

along with designation, service, airflows and operating time in Table 6. 

Airflows stated in the table are previously measured airflows listed in OVK-

protocols and airflows found listed on ventilation units.  

 
Table 6; Exhaust air fans including designation, service, airflows and operating time 

Building Designation Service 
Airflows 

(m
3
/s) 

Current operating 
time 

Gamla 
värmdövägen 9-

11 
FF2 Reserve 0,25 * 

 FF3 - - - 

 FF4 - - - 

 FF8 - 0,06 - 

 FF9 - 0,06 *  

Gamla 
värmdövägen 

13 
FF1 

Elevator 
machine room 

0,22 * 

 FF10 - 0,06 * 

 FF11 - 0,06 * 

Finntorpsvägen 
2 

FF3 Flue gas - - 

 FF4 Garbage room - - 

 FF6 Garbage room - * 

 FF7 Garage - - 

 FF8 Permobil room - - 

Finntorspvägen 
4 

FF5 Flue gas - - 

 FF10 Garbage room - - 

 FF11 Garbage room - - 

 FF9 Permobil room - - 

* Operating at the time of inspection 

 

At the time of inspection two fans were operation at Finntorpsvägen 2 and two 

fans were operation at Finntorpsvägen 4. Unfortunately it was not possible to 

determine which of the fans that were actually operating due to fact that all 

fans, except FF6, were missing nameplates. 
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5.3.2.1 Efficiencies 

As a result of high outdoor temperatures at the time of inspection, the heat 

recovery was not used to its full potential. Consequently, resulting in 

misleading efficiencies and therefore not shown in Table 7. Table 7 displays in 

which building the ventilation units are located and what kind of heat 

exchanger that is used. However, the efficiency of the ventilation units should 

be controlled when there is cold weather in order to verify their function. 

Efficiencies have been assumed, according to template values provided by 

working staff, to amount to 75% for rotating heat exchangers, 55% for flat heat 

exchangers and 22 % for liquid heat exchangers. 

 
Table 7; Ventilation units, type of VVX and efficiencies  

Building System Type Efficiency (%) 

Gamla 

Värmdövägen 9-

11 

LB08-

TF1/FF1 
Rotating - 

Gamla 

Värmdövägen 9-

11 

LB09-

TF1/FF1 
Rotating - 

Gamla 

Värmdövägen 9-

11 

TA2/FA6 - - 

Gamla 

Värmdövägen 13 

ÅA1-

TF1/FF1 
Flat - 

Finntorpsvägen 2 TA1/FA1 Liquid - 

Finntorpsvägen 4 FA2 Liquid - 

 

5.3.3 Heat- and domestic hot water system 

 

Finntorsvägen 2-4 is heated through district heating and an exhaust air heat 

pump. Primary use of the heat pump is to charge accumulator tanks in order to 

prepare hot water. However, if the tanks are full the heat pump is then used in 

order to heat the return water in the radiator system. Gamla Värmdövägen 9-13 

is heated through district heating. Heat is supplied to the property through 

radiators and heating batteries in the ventilation system for each building. 

 

The district heating centrals have to be considered as dated where several of 

the intergraded components have succeeded its technical lifetime and should be 

replaced. 

 

Statistically corrected heat usage for 2013 amount to 2 211 MWh, which result 

in a specific heat usage of 119 kWh/m
2
. 
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Chart 5 displays the property´s monthly heat usage during 2011-2013. 

 
Chart 5; Monthly heat usage during 2011-2013 

Chart 5 also displays, in a very clear manner, the deviation of heat usage 

throughout a year. When it is cold outside in January, February and March the 

heat usage is significantly higher compared to the usage during the summer; 

June, July and August. When the temperature starts to drop again in 

September, October the heat usage starts to increase again. Finally reaching 

November and December when the heat usage is high again. As you can see in 

Chart 5 the heat usage is somewhat equal for 2011-2013 with a few deviations. 

The reasons for these deviations are currently unknown and needs further 

investigation in order to determine the cause.  

 
5.3.3.1 Automatic control technology 

The findings of the energy audit conducted shows that all the heat-, water- and 

sanitation-installations in Finntorpsvägen 2-4 and Gamla Värmdövägen 9-13 

are from 1992 and 1983 respectively. The property does not have any main 

control system and therefore each building have their own automatic control 

units. Manufacturer of control units are TA and they control the property´s 

ventilation- and heating system. There are two district heating centrals within 

the property. One is located in Finntorpsvägen 2 and it serves Finntorpsvägen 

2-4. The other one is located in Gamla Värmdövägen 11 and it serves Gamla 

Värmdövägen 9-13. There are shunt groups in Gamla Värmdövägen 11 that 

control the radiator heat and ventilation located in fan rooms. The shunts are 

controlled through a preset control curve in respective control unit. 

Finntorpsvägen 2-4 lack shunt groups for radiator heat and ventilation.  

 

The district heating central in Gamla Värmdövägen 11 consists of three heating 

circuits. VVX1 manufactured by CTC in 1982, serves warm water production. 

VVX2 manufactured by CTC in 1981, serves radiator system. Radiator heat is 
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then distributed through a number of shunt groups, VS01-VS06. VVX3 

manufactured by CTC in 1978, serves ventilation system. 

 

The district heating central in Finntorpsvägen 2 consists in a similar way of 

three heating circuits. VVX-VV-FV manufactured by Elge in 1991, serves pre 

heating of warm water. VVX-VV-EV manufactured by Elge in 1991, serves 

final heating of warm water. VVX-charging circuit manufactured by Elge in 

1990, serves the charging of accumulator tanks. A heat exchanger 

manufactured by Ceteherm serves the radiator system. Unlike Gamla 

Värmdövägen 11, the radiator system has not been divided amongst different 

shunt groups and consequently VS01 supply all the radiators in Finntorpsvägen 

2-4.  

 

Control curves regarding the heating system has been controlled in each 

respective control unit. These curves have been adjusted correctly without any 

significant deviation between the different buildings.  

 

It has been assumed in this audit that the pumps do not operate between 15
th

 of 

May and 15
th

 of September. 

 
5.3.3.2 Pumps in district heating centrals 

Table 8 and Table 9 displays designation, service and rated power of the pumps 

in the district heating centrals that serves heat- and domestic hot water systems. 

 

Gamla Värmdövägen 9-13;  

 
Table 8; Pumps in Gamla Värmdövägen 9-13 

Designation Service Power (kW) 

VS01-

PV001/PV002 
Ventilation G;a 13 0,25/0,25 

VS02-

PV001/PV002 
Radiators northeast G;a 13 0,25/0,25 

VS03-

PV001/PV002 
Radiators southwest G;a 13 0,25/0,25 

VS04-

PV001/PV002 
Ventilation G;a 9-11 0,55/0,55 

VS05-

PV001/PV002 
Radiators north G;a 9-11 0,25/0,25 

VS06-

PV001/PV002 
Radiators south G;a 9-11 0,37/0,37 

VV01-P001 Hot water circulation G;a 13 0,14 

VV02-P002 Hot water circulation G;a 9-11 0,033 
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Finntorpsvägen 2-4; 

 
Table 9; Pumps in Finntorspvägen 2-4 

Designation Service Power (kW) 

VS01-   

PV001A/P1V001B 
Radiators 0,95/0,95 

PV002 Ventilation 0,14 

PV003 Circulation pump 0,545 

PV004 Charging circuit 0,265 

PV005 Exhaust air heat pump 0,72 

VV-P006 Warm water circulation 0,25 

PV007 Refrigerant  0,45 

 

5.3.4 Electricity facility  

 

Electricity usage for Sicklaön 124;2 amount to approximately 480 MWh in 

2013, which result in a specific usage of 26 kWh/m
2
. Chart 6 only display the 

property´s electricity use, tenant electricity usage is not included. 

  

Sicklaön 124;2 consists of four individual buildings but they share one 

electricity subscription. The electricity is distributed from the switchgear 

located in Gamla Värmdövägen 9-11 to each building respectively. Electricity 

measurements have been conducted for one week’s time in each building in an 

attempt to map out the electricity use within these buildings. Results of the 

measurements can be found in the end of the report.  

 

Chart 6 displays the property´s monthly electricity usage during 2011-2013.

 
Chart 6; Monthly electricity usage during 2011-2013 
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5.3.4.1 Lighting 

 

The findings of the energy audit conducted shows that there is no overall 

lighting control within the property. Each building controls their own lighting 

through switchboards. Stairwell lighting within Finntorpsvägen 2-4 is 

controlled by push buttons with timer function. Stairwell lighting consist of 

low-energy, compact fluorescent lamps. Corridor lighting consists mostly of 

T8- and compact fluorescent lamps. Lighting is operating between 06:00-

21:00. Between 21:00-06:00 the lighting is reduced to half by using an 

automatic timer. Other spaces such as laundry room, storage, service room etc. 

are controlled by push buttons. Lighting in these spaces mostly consist of T8-

lamps and ordinary lighting bulbs.  

 

Stairwell lighting in Gamla Värmdövägen 9-11 is controlled by automatic 

timer between 06:00-21:00, thereafter it is controlled push buttons with timer 

function. Stairwell lighting consist of T8-lamps. Corridor lighting consists 

mostly of low-energy, compact fluorescent lamps. Half of the available lighting 

is constantly operating. In case of a higher lighting demand, there is push 

buttons with timer function to ensure satisfactory lighting. Other spaces such as 

switchgear, storage, service room etc. are controlled by push buttons. Lighting 

in these spaces mostly consist of T8-lamps and ordinary lighting bulbs, the 

exception being the laundry room which is presence controlled. 

  

All of the lighting in Gamla Värmdövägen 13, stairwell-, storage- and corridor 

lighting etc. are operating continuously. Lighting consists mostly of T8-lamps. 

 

There is only one indoor garage and it is located between Finntorpsvägen 2 och 

4. Garage lighting is controlled by switchboard A1BK and are accounted for in 

Graph 15. Lighting consists of 49 T8-lamps operating continuously.  

 

Outdoor lighting is controlled by twilight relay.  
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Table 10 displays a list of area, type of controller and operating time of the 

property´s lighting.  

 
Table 10; Lighting area, controller and operating time 

Building Area Controller 
Operating 
time 

Finntorpsvägen 
2-4 

Stairwell Push button 2 min 

 Corridor 
Automatic timer 
& push button 

monday-
sunday;  

06:00-21:00 

21:00-
06:00* 

 Main entrance 
Automatic timer 
& push button 

monday-
sunday; 

 06:00-21:00 

21:00-
06:00* 

 Outdoors Twilight relay - 

Gamla 
Värmdövägen 
9-11 

Stairwell 
Automatic timer 
& push button 

monday-
sunday; 

06:00-21:00 

 Corridor - 
Continuous
** 

 Main entrance - Continuous 

 Outdoors Twilight relay - 

Gamla 
Värmdövägen 
13 

Stairwell - Continuous 

 Corridor - 
Cont
inuo
us 

 Main entrance - 
Cont
inuo
us 

 Outdoors Twilight relay - 

* Half of the lighting is operating  

** Possibility of increased lighting through push buttons with timer function  
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5.3.5 Elevators 

 

There are 9 elevators installed within the property. Table 11 displays 

designation, which levels the elevators function between, type of elevator, 

installation year and reference to graphs.  

 
Table 11; Level, designation, type, installation year, graph 

Building Level Designation Type Installation Graph 

Gamla 
Värmdöväg

en 9-11 
0-2 L1 Hydraulic lift 2013 Not measured. 

 0-3 L2 Hydraulic lift 2007 3 

 0-3 L3 Hydraulic lift 2007 3 

Gamla 
Värmdöväg

en 13 
0-9 H1 Line elevators 1982 4 

 0-9 H2 Line elevators 1982 4 

Finntorpsv
ägen 2 

G-4 
2:1 (Hiss 

A) 
Line elevators 1992 11 

 3-9 
2:2 (Hiss 

B) 
Line elevators 1991 11 

Finntorpsv
ägen 4 

0-5 
4:1 (Hiss 

A) 
Line elevators 1991 14 

 4-10 
4:2 (Hiss 

B) 
Line elevators 1991 15 

 

Based upon measurements, inspections and experience values, the annual 

electricity use for the elevators is estimated to approximately 37 MWh/year or 

8 % of the property´s electricity use which has to be considered a normal value.  
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5.3.6 Washing equipment 

 

Laundry rooms are located in every building within the property.  

 displays on what level the laundry rooms can be located, what type of 

equipment each laundry room contain and how many machines there are. 

 
Table 12; Level, type, number and note 

Building Level Type Number Note 

Gamla 
Värmdövägen 9-
11 

1 

Washing 
machine, 
tumbler, 
dryer, mangle 

4,2,2,1  

Gamla 
Värmdövägen 13 

1-9 
Washing 
machine, 
tumbler, dryer 

1,1,1 
Level 7, unlike the 
other levels level 7 is 
missing 1 dryer. 

Finntorpsvägen 2 3 

Washing 
machine, 
tumbler, 
dryer, mangle, 
centrifuge 

4,1,2,1,1  

 4,6 
Washing 
machine, 
dryer 

2,2  

Finntorpsvägen 4 4 

Washing 
machine, 
tumbler, 
dryer, mangle, 
centrifuge 

4,1,2,1,1  

 5,7 
Washing 
machine, 
dryer 

2,2  

Building Level Type Number Note 

Gamla 
Värmdövägen 9-
11 

1 

Washing 
machine, 
tumbler, 
dryer, mangle 

4,2,2,1  

Gamla 
Värmdövägen 13 

1-9 
Washing 
machine, 
tumbler, dryer 

1,1,1 
Level 7, unlike the 
other levels level 7 is 
missing 1 dryer. 

Finntorpsvägen 2 3 

Washing 
machine, 
tumbler, 
dryer, mangle, 
centrifuge 

4,1,2,1,1  

 4,6 
Washing 
machine, 
dryer 

2,2  

Finntorpsvägen 4 4 

Washing 
machine, 
tumbler, 
dryer, mangle, 

4,1,2,1,1  
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Overall the machines in Gamla Värmdövägen 9-11 and Finntorpsvägen 2-4 are 

relatively new and energy efficient. Rests of the machience are of a somewhat 

older model. Based on measurements and inspection the annual electricity use 

for washers has been estimated to approximately 70 MWh/year or 15 % of the 

property´s electricity use. Measurements of laundry rooms in respective 

building are shown under the section “graphs”. 

 

  

centrifuge 

 5,7 
Washing 
machine, 
dryer 

2,2  
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5.3.7 Building envelope 

 

All of the buildings have been inspected and 2+1- and 3-glas windows with the 

exception of a few 2-glas windows are the most common ones. Doors, door 

closers etc. have been inspected and these are in good shape and not in any 

need of change.  

 

There has also been an inspection of the property’s attic and insulation. 

Finntorpsvägen 2-4 have additional insulation in the form of loose wool.  

Insulation thickness has not been measured.  

 

Gamla Värmdövägen 9-13 has a current insulation that is estimated to 

approximately 20 cm of mineral wool.  

 

5.4 Property electricity 
 

 

 

Table 13Error! Reference source not found. displays the calculated 

distribution of electricity within the property. 

 
Table 13- Property electricity distribution  

  2013, kWh % kWh/m² 

Electricity usage        480 000     100%         26     

Ventilation (fans)        148 920     31%           8     

Elevators          37 218     8%           2     

Pumps          31 828     7%           2     

Lighting        141 160     29%           8     

Laundry rooms          70 148     15%           4     

Other          50 726     11%           3     

 

5.5 District heating 
 

Table 14 displays the calculated distribution of heat within the property. 

 
Table 14- Heat usage distribution 

Area 18 539 m
2
 (Atemp) 

 
 

  2013, kWh % kWh/m² 

Heat usage     2 211 000     100%        119     

Ventilation, heat        553 924     25%         30     

Hot water        265 172     12,0%         14     

Transmission      1 391 904     63,0%         75 
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5.6 Costs 

5.6.1 Electricity cost 

 

Total electricity cost amount to, with 2013´s annual prices and electricity 

usage, to 419,9 kSEK or approximately 87,5 öre/kWh. Table 15 displays the 

allocation of the total electricity cost. 

 
Table 15; Total electricity cost allocated on power cost, grid cost and taxes 

Fee 
Cost 

(kSEK/år) 

Percentag

e(%) 

Spec. cost. 

(öre/kWh) 
Note 

Grid 63,3 15,1 13,2  

Power 216,0 51,4 45,0 
Estimated annual 

average price 

Taxes 140,6 33,5 29,3  

Sum 419,9 100,0 87,5  

 

5.6.2 District heating cost 

 

Total district heating cost amount to, with 2014´s annual prices and 2013´s 

definite heat usage of 7 847 MWh, to 5 345 kSEK or 68,1 öre/kWh. The 

district heating price is calculated on an annual basis for the district 

subscription. The subscription comprises the entire Nacka region. Table 15 

 

Table 16 displays the allocation of the total district heating cost. 

 
Table 16; Total district heating cost allocated on fixed, energy and- power fees, 
bonus/penalty and price reduction. 

Fee 
Cost 

(kSEK/år) 

Percentag

e(%) 

Spec. cost. 

(öre/kWh) 
Note 

Fixed fee 354,6 6,6 4,5  

Price 

reduction 
-831,8 -15,6 -10,6 

-106 SEK/MWh active 

part 

Energy fee 4 503,5 84,3 57,4 

may-sep; 28,5 öre/kWh 

apr, oct-nov; 46,9 

öre/kWh 

jan-mar, dec; 71,4 

öre/kWh 

Power fee 1 143,1 21,4 14,6  

Bonus/penal

ty 
175,6 3,3 2,2 5,00 SEK/MWh.C 

Sum 5 345,0 100,0 68,1  
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5.6.3 Water cost 

 

Total water cost amount to, with 2013´s annual prices and water usage, to 

460,1 kSEK or 28,7 öre/kWh. Table 17 displays the allocation of the total 

water cost.  

 
Table 17; Total water cost allocated on fixed, consumption and- accommodation fees. 

Fee 

Cost 

(kSEK/

år) 

Percentage 

(%) 

Spec. cost. 

(öre/kWh) 
Note 

Fixed fee 1,3 0,3 0,1  

Consumption 

fee 
399,5 86,8 24,9  

Accommodatio

n fee 
59,3 12,9 3,7  

Summa 460,1 100,0 28,7  
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6 Measures 
 

Based upon the results found in chapter 4 Case study findings; description and 

analysis, a series of saving measures have been suggested. These measures and 

how they were calculated are presented in this chapter. 

 

6.1 Suggested measures 

6.1.1 Straighten out what electricity group B1 serves 

 

Propostition 1 – Straighten out what electricity group B1 serves 

B1 is estimated to have an annual energy use of approximately 48 MWh. Due to incomplete 

documentation only parts of what B1 serves have been mapped out and accounted for. This 

should be sorted out and marked out in a better way. For more information look at graph 7, 

page 38.  

 

6.1.2 Create a new electricity group schedule   

 

Proposition 2– Create a new electricity group schedule for Sicklaön 124;2 

Current schedule is outdated and inadequate. This measure will not result in a concrete saving 

but a new schedule will facilitate operation staff to navigate and locate electricity groups within 

the property. 

 

6.1.3 Switch subscription 

 

The current fuse subscription was suspected of being oversized. It is common 

that property owners oversize their fuses because of the insecurity of not 

knowing what to expect and prefer being safe than sorry, and no one can blame 

them. However, having an oversized fuse cost a lot of unnecessary money and 

is extremely easily switched.  As mentioned below a control calculation has 

been conducted using the following equation; 

 

  
 

        
      

 

Where; 

          

        

The highest  , consequently leading to the highest current during 2013,  is read 

from Nacka Energi, 2013 statistics. 

 



 

73 

 

Proposition 3 – Switch fuse subscription  

A control calculation has been conducted in order to determine the maximum current 

withdrawal during 2013.  According to the calculation this amounts to 154 A during January. 

Current main fuse is 200 A, which should be possible to lower to 160 A.  

This measure is estimated to result in a saving according to;  

 Current subscription; Fuse size 200 A, tariff 200, fixed fee per annum exkl. moms 63 

908 SEK 

 New subscription; Fuse size 160 A, tariff 160, fixed fee per annum exkl. moms 50 772 

SEK 

This results in a saving of 13 kSEK/year. Investment cost is estimated to 3 kSEK which 

approx. leads to a pay-off time of 3 months. 

 

6.1.4 Control the function of heat pump 

 

Proposition 4< – Control the function of heat pump  

During the measuring period the heat pump did not operate. This is to be regarded as 

somewhat abnormal, hence there is always a warm water demand and consequently an need 

for the heat pump to operate. This should be investigated further in order to assure its 

function. 

 

6.1.5 Update the control system 

 

Proposition 5 – Update the control  system 

Current control system for ventilation and heat are considered dated. A further investigation 

should be conducted to determine whether the control system is in need of and upgrade or 

to be replaced completely. This should be done in joint consultation with the operation 

technician in charge of the property.  This measure will not result in a concrete saving but an 

update of the control system can facilitate operation staff in controlling the property. 
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6.1.6 Reduce the indoor temperature 

 

The measurements showed high indoor temperatures, from an energy-and 

indoor climate perspective, throughout the property. In order to calculate the 

amount of heat that would be saved through the reduction of indoor 

temperatures the following equations were used; 

 

    

  

    
                      

               
 

 

       
   

  

    
             

 

 

Where; 

   = Transmission loss after the reduce of temperature in Gamla 

Värmdövägen 9-13 [kWh] 

  = Area of Gamla Värmdövägen 9-13 [m
2
] 

    = Total area of property [m
2
] 

    =Transmission heat loss [W] 

    = Optimal temperature (22C) 

       = Annual normal temperature (6,6C) 

     = Mean temperature inside of building [C] 

       
= Energy saved through the reduction of indoor temperature  

 

    

  

    
                      

               
 

 

       
   

  

    
             

 

Where; 

   = Transmission loss after the reduce of temperature in Finntorpsvägen 2-4 

[kWh] 

  = Area of Finntorpsvägen 2-4 [m
2
] 

    = Total area of property [m
2
] 

    =Transmission heat loss [W] 

    = Optimal temperature (22C) 

       = Annual normal temperature (6,6C) 

     = Mean temperature inside of building [C] 

       
= Energy saved through the reduction of indoor temperature  
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Proposition 6– Reduce indoor temperature 

Indoor temperature within the property is high from an energy- and indoor climate perspective. 

The temperature within the apartments should not exceed 22 °C. 

This measure is estimated to result in a saving according to;  

 Heat 121 MWh/year or 82 kSEK/year, calculated from 68,1 öre/kWh (total price) 

Investment cost is estimated to 10 kSEK which approx. leads to a pay-off time of 2 months. 

 

6.1.7 Control the function of the heating battery valve 

 

Proposition 7– Control the function of the heating battery valve 

At the time of inspection the heating battery valve for ventilation unit LB09 was open 1 % 

even though the heat recovery did not operate at 100 %. The heating battery should only be 

used when the heat exchanger is operating at maximum. This should be investigated further 

in order to assure its function. 

 

6.1.8 Regulate TA2/FA6 according to operating hours 

 

At the time of inspection it was made evident that ventilation unit TA2/FA6 

was operating continuously even though it supplied rental spaces on level 0 in 

Gamla Värmdövägen 9-11. This is not desirable and there is saving potential in 

reducing the operating time according to the actual operating hours of the 

company renting the space.  The amount of electricity and heat saved by 

installing a time regulating device was calculated by the following equations; 

 

       
            

          

          
         [kWh] 

 

        
        

             
        

          
               

 

Where; 

       
= Is the electricity needed before regulating according to operating 

hours 

           is assumed to be equal to 1,5 kW 
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) 

 

Where; 

          = Is the heat needed before regulating according to operating hours 

                      

                   

      kg/m
3
  

        kJ/kg∙K 

       m
3
/s 

              
 

 

Proposition 8– Regulate TA2/FA6 according to operating hours 

If a time regulating device is installed onto TA2/FA6 and the ventilation unit it regulated 

according to the operation hours of the rental space. Then this measure is estimated to result in a 

saving according to;  

 Heat 59 MWh/year or 33 kSEK/year, calculated from 57,4 öre/kWh (active part of price) 

 Electricity 9 MWh/year or 6 kSEK/year, calculated from 74,3 öre/kWh (active part of 

price) 

Investment cost is estimated to 20 kSEK which approx. leads to a pay-off time of 7 months. 
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6.1.9 Heat recovery 

At the time of inspection it was made evident that ventilation unit TA2/FA6 

did not have any heat recovery. There is great saving potential to be made by 

installing heat recovery. The amount of electricity and heat saved by installing 

heat recovery was calculated by the following equation; 

 

                                              
        

          
) 

 

Where;  

           = The heat needed before heat recovery 

                      

                   

      kg/m
3
  

        kJ/kg∙K 

       m
3
/s 

              

 = 0,75  

 

Proposition 9– Heat recovery between TA2/FA6 

If current ventilation unit TA2/FA6 is replaced by a new ventilation unit with rotating heat 

exchangers and time regulation device. Then this measure is estimated to result in a saving 

according to;  

  Heat 78 MWh/year or 44 kSEK/year, calculated from 57,4 öre/kWh (active part of price) 

 Electricity 11 MWh/year or 8 kSEK/year, calculated from 74,3 öre/kWh (active part of 

price)  

Investment cost is estimated to 120 kSEK which approx. leads to a pay-off time of 2,3 years. 

 

Proposition 8 & 9 are two individual propositions regarding TA2/FA6, the 

saving potential can therefore not be summarized. 

 

6.1.10 Control ventilation airflows 

 

Proposition 10 – Control ventilation airflows 

Inadequate information from OVK-protocols combined with the lack of nameplates resulted in 

estimated airflows in Finntorpsvägen 2-4. Therefore the airflow should be checked in order to 

verify that satisfactory airflows are attained. 
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6.1.11 Control ventilation efficiencies  

 

Proposition 11– Control ventilation efficiencies 

Outdoor temperature was not cold enough at the time of inspection to enable a trustworthy 

measurement of the heat recovery efficiencies. However, heat recovery efficiencies should be 

controlled at least once a year. 

 

6.1.12 Presence controlled lighting  

 

At the time of inspection it was made evident that the operating hours of 

corridor-, entrance- and public lighting were generally very long in each 

respective building, see Table 10 for more information. These operating hours 

can be reduced to 77 h/week by implementing presence controlled lighting. 

The amount of electricity and heat saved by installing presence controlled 

lighting was calculated by the following equations; 

 

                     [kWh] 

 

        
                                

 

Where; 

   = Is the electricity needed before installing presence controlled lighting  

           is assumed to be equal to 14 kW 

    = Operating time of lighting, different depending on building 

        =77 h/week 

 

 

Proposition 12 – Install presence controlled lighting   

Operating time for corridor-, entrance- and public lighting are long within the property. 

Operating times should be adjusted to the general lighting demand by installing presence 

controlled lighting. Lighting power is estimated to 14 kW. If the function of full- and half 

lighting is removed and the lighting is instead controlled by presence, then it should be 

possible to reduce current operating time for each building respectively to approximately 

77 h/week.  

This measure is estimated to result in a saving according to;  

 Electricity 47 MWh/year or 35 kSEK/year, calculated from 74,3 öre/kWh (active 

part of price) 

Investment cost is estimated to 140 kSEK (4 kSEK/level) which approx. leads to a pay-

off time of 4 years. 
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6.1.13 Presence controlled lighting in garage 

 

At the time of inspection it was made evident that the operating hours of the 

garage lighting were very long. These operating hours can be reduced to 28 

h/week by implementing presence controlled lighting. The amount of 

electricity saved by installing presence controlled lighting was calculated by 

the following equations; 

 

                     [kWh] 

 

        
                                 

 

Where; 

   = Is the electricity needed before installing presence controlled lighting  

           is assumed to be equal to 1,8 kW 

    =168 h/week 

        =77 h/week 

 

 

Proposition 13 – Install presence controlled lighting  in garage 

Operating time of garage lighting is continuous. Operating times should be adjusted to the 

general lighting demand by installing acoustic presence controlled lighting.  Lighting power 

is estimated to 1,8 kW. Current operating time of 168 h/week  is estimated to be reduced 

to 28 h/week 

This measure is estimated to result in a saving according to;  

 Electricity 13 MWh/year or 10 kSEK/year, calculated from 74,3 öre/kWh (active 

part of price) 

Investment cost is estimated to 4 kSEK which approx. leads to a pay-off time of 5 

months. 
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6.1.14 Switch T8 to T5 

 

The inspection also showed that there were numerous T8 fluorescent tubes 

within the buildings. These tubes can be changed to more energy efficient ones, 

T5 tubes. By switching from T8 to T5 tubes one can save electricity. The 

amount of electricity saved was calculated by the following equation; 

 

                          

 

Where; 

       = The energy saved by switching from T8 to T5 tubes 

   = Total power of T8 tubes 

   = Total power of T5 tubes  

    = Operating time, 168 h/week 

 

Proposition 14 – Switch T8 to T5 

A large amount of florescent tubes in the property are T8 tubes. These tubes should be 

switched out to more energy efficient T5-tubes. There are also T8-florecent tubes in 

technical spaces such as storages, fan rooms etc. but since the operating time in these 

spaces and low, they have not been included in this proposition.  

This measure is estimated to result in a saving according to;  

 Electricity 29 MWh/year or 25 kSEK/year, calculated from 87,5 öre/kWh (total 

price) 

Investment cost is estimated to 150 kSEK which approx. leads to a pay-off time of 6 

years.  

 

Proposition 12 & 14 are two individual propositions. Consequently, the saving 

potential can therefore not be summarized. 
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6.1.15 Staircase timer  

 

Currently the staircase lighting in Gamla Värrmdövägen 13 is operating 

continuously. This is no desirable and in an attempt to reduce the operating 

time, a staircase timer should be installed. By installing a timer one can save 

electricity. The amount of electricity saved was calculated by the following 

equation; 

 

                     [kWh] 

 

        
                                 

 

Where; 

   = Is the electricity needed before installing presence controlled lighting  

           is assumed to be equal to 7 kW 

    = 168 h/week 

        =13 h/week 

 

 

Proposition 15 – Staircase timer in Gamla Värmdövägen 13  

Stairwell lighting are operating continuously. Operating times should be adjusted to the 

general lighting demand by installing a stairwell timer. Lighting power is estimated to 1, 7 

kW. Current operating time of 168 h/week is estimated to be reduced to 13 h/week. 

This measure is estimated to result in a saving according to;  

 Electricity 13 MWh/year or 10 kSEK/year, calculated from 74,3 öre/kWh (active 

part of price) 

Investment cost is estimated to 10 kSEK which approx. leads to a pay-off time of 1 year. 
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6.1.16 Additional insulation 

 

The thickness of needed insulation was calculated through the use of a fixed 

template. Values such as area of attic, current insulation thickness and desired 

insulation thickness (including current insulation) were inserted in the template 

and calculated according to Figure 9. 

 

 

 
Figure 9; Fixed template for calculation of additional insulation 

 

Proposition 16– Additional insulation in attic space at Gamla Värmdövägen 9-13 

Current isolation depth is approximately 20 cm mineral wool. An additional insulation with loose 

wool in order to attain a total insulation depth of 50 cm should be possible. A plan of execution 

should be consulted with experts before being implemented. Improper addition of insulation 

could result in moister problem and mole growth.  

This measure is estimated to result in a saving according to;  

 Heat 30 MWh/year or 20 kSEK/year, calculated from 68,1 öre/kWh (total price) 

Investment cost is estimated to 210 kSEK which approx. leads to a pay-off time of 11 years. 
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6.2 Summation of suggested measures 
 

In order to calculate how profitable each measure is a calculation model has 

been used. In this particular case the model of choice is pay-off method. Pay-

off method implies that the investment cost is divided with the annual cost 

savings in order to determine how fast the investment will pay-off. Table 18 

summarizes the suggested measures.  

 
Table 18; Suggested measures to be implemented and respective investment cost and 
savings. 

Designation 
Energy savings  

(MWh/year) 
Cost 

savings 
Investment 

cost 
Pay-off 

time 

 
Electri

city 
Heat Cold (kSEK/year) (kSEK) (years) 

1.Straighten out B1 service - - - - - - 

2. Create new electricity 
group schedule  

- - - - - - 

3. Switch fuse subscription - - - 13 3 0,3 

4. Control the function of  
heat pump 

- - - - - - 

5. Update the control system - - - - - - 

6. Reduce indoor 
temperature 

- 121 - 82 10 0,2 

7. Control the function of 
the heating battery valve 

- - - - - - 

8. Regulate TA2/FA6 
according to operating hours 

9 59 - 39 20 0,6 

9. Heat recovery between 
TA2/FA6 

11 78 - 52 120 2,3 

10. Control ventilation 
airflows 

- - - - - - 

11. Control ventilation 
efficiencies 

- - - - - - 

12. Install presence 
controlled lighting   

47 - - 35 140 4 

13. Install presence 
controlled lighting  in garage 

13 - - 10 4 0,4 

14. Switch T8 to T5 29 - - 25 150 6 

15. Staicase timer in Gamla 
Värmdövägen 13 

13 - - 10 10 1 

16. Additional insulation in 
attic space at Gamla 
Värmdövägen 9-13 

- 30 - 20 210 11 

Sum 122 288 0 286 667 - 
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7 Discussion 
 

The work conducted primarily focuses on providing the property owner with 

satisfactory information regarding the property through the means of an energy 

audit. Based on the energy audit findings the energy use and more importantly 

where the energy is used, is mapped out and cost effective saving measures can 

be introduced based upon these results. However, the process is neither linear 

nor smooth. Hurdles arise along the way and in order to deal with these hurdles 

assumptions and simplifications are made. These assumptions and 

simplifications cause source of errors which in the end may affect the results. 

 

7.1 Source of errors 
 

It is important to point out that calculations made and the potentials shown are 

qualified estimations. However, it is crucial to highlight that assumptions are 

only implemented when there is no other solution to the problem. With this 

insecurity caused by potential source of errors all measuring values, calculation 

results and saving potential have been rounded off to the closest integer.  

 

A crucial assumption to this work is the fact that the measured electricity use, 

during the measuring week, represents the property´s “normal” use. 

Consequently, leading to the possibility of assuming the remaining 51 weeks 

will have the same electricity use. This means that the annual electricity use 

can easily be calculated based upon the measured week, one simply multiplies 

the measured electricity with 52 (amount of weeks in a year). However, this 

assumption can be problematic depending on when the measured week occurs. 

In this particular case the period of measuring is 140402-140409, meaning one 

week in early April. This is where the problematic part begin, because can you 

really claim that one week in April will represent a “normal” week? It can be 

debated, it depends on a lot of aspects such as the climate and the construction 

of the property. Does the property have electric heating? If so, can you really 

claim that they are operating at full capacity, otherwise how representative is 

the measurement? These kind of questions arise when such a assumption is 

made.  

 

In this particular study the property is heated by district heating and liquid 

heating batteries which means that the problems that arise due to electric 

heating does not apply to this study. On the other hand, measuring in April 

means that the outdoor temperature is not particularly cold. This caused some 

trouble when determining the efficiencies of the ventilation units. It was simply 

to warm outside to measure the actual efficiencies because the heat exchangers 

did not operate at full capacity and therefore forcing estimations instead. These 

estimations will have a great impact on the result but due the situation, 

estimations are the only option. 

 

According to facility data the annual purchased electricity, measured by 

Diligenita´s own electricity meter (see sub-section 5.2), amount to 474 MWh. 

The measurements conducted in this report, assuming that the week measured 

is a normal week, show an annual electricity usage of 477 MWh. This means 

that the difference between the two completely separate measurements is less 
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than 1 %. Consequently proving that in this particular case the assumption that 

the measured week is representative for the rest of the year is valid.  

An important aspect to bear in mind is the accuracy of the measurements 

conducted. The measuring equipment used in this study was calibrated recently 

and therefore assuring that the measurements conducted are reliable. The 

reason for the difference between Diligentia´s electricity meter and the 

measurements conducted in this study can probably be derived from measuring 

insecurity in Diligentia´s electricity meter. No record of calibration was found 

making the measurement questionable.  

 

7.1.1  Ventilation  

 

When calculating the ventilation losses and consequently the amount of heat 

which the heating batteries must add there were some assumptions made. 

Firstly, the normal year temperature was assumed to 6,6 C according to 

SMHI, 2014. Secondly, due to the lack of documentation of airflows in 

Finntorpsvägen 2-4 it was assumed that the airflows amount to, according to 

BBR (2014), 0,35 l/s,m
2
. One can be rather safe to assume that the normal 

temperature is somewhat accurate but it is more apprehensive to assume that 

the ventilation airflows only amount to the minimum demand. If the airflows in 

fact are higher this will result in significantly higher losses and consequently 

alter the result. 

 

7.1.2 Restrictions  

 

There was restricted access in the switchgear located in Gamla Värmdövägen 

9.11 due to fuse box protection which disabled the possibility of conducting 

measurements. This resulted in unmeasured electricity groups. This was 

problematic due to the fact that amongst these unmeasured electricity groups 

there were vital groups such as A1CU which served the district heating central 

in Gamla Värmdövägen 9-11. This meant that there was no possibility of 

measuring the power output of pumps, forcing the use of rated power. This is 

not optimal because there is no assurance that the pumps are operating 

continuously at full capacity, in fact it is most likely that they are not. The 

electricity use allocated to pumps, see  

 

Table 13, will depend greatly on the power output and therefore the use of 

rated power will have to count as a source of error. 

 

It is also worth pointing out, as graph 2-15 displays, the majority of electricity 

groups serve a series of mixed posts. For example A1AE serves; exhaust air 

heat pump, supply- and exhaust fans, pumps in charge of heat- and hot water 

system. Making it impossible to single out the power output of one single post. 

There is no possibility of measuring just one post for example the exhaust air 

heat pump. This causes a great deal of problems as it is of interest to separate 

the power output and allocate it on the different posts. This forces the use of 

different approaches in order to tackle this problem. For example the use of 
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Specific Fan Power (SFP) to estimate the fan power. However, this approach is 

not optimal will most definitely affect the results.  

7.1.3 Template values  

 

As before mentioned, template values have been used throughout the report. To 

make it easy for the reader the template values used will be listed below; 

 

 Investment costs- Different investments costs have been estimated based 

upon experience values and previous suggestions in different Greencon reports. 

 Hot water usage- Estimated to amount 30% of the cold water usage. 

 Staircase timer operating time- Estimated to 700 h/year or 13 h/week, for 

more information see Appendix A under tab “belysning”. 

 Presence lighting, in buildings, operating time- Estimated to 4000 h/year 

or 77 h/week 

 Presence lighting, in garage, operating time- Estimated to 28 h/week 

 Indoor temperature- Sufficient indoor temperature with consideration to 

“sensitive groups” (see sub-section 5.2.1) is estimated to 22 C. 

 Regulating operating time- Operating time for TA2/FA6 is estimated to be 

reduced to 50 h/week. 

 Additional insulation- Needed insulation thickness is estimated to 50 cm 

mineral wool. 

 Internal heat gain- Estimated to 1 C. 

 

7.2 Saving measures 
 

The saving measures suggested in this study are suggested in the property 

owner´s best interest, focusing on reducing the cost of maintenance and 

operation. The suggested measures are aimed at reducing the final energy use 

within the property with no consideration to primary energy use. For example 

(Dodoo, Gustavsson & Sathre 2011) claims that installation of VHR 

(ventilation heat recovery) could result in substantial final energy reduction. 

However, the primary energy benefit strongly depends on the type of heat 

supply system, electricity used for VHR and the air tightness of buildings.  

In this study however, no regards have been taken towards what kind of heat 

supply system nor what type of electricity that is used.  

 

This approach has negative and positive aspects. The negative being, that it is a 

very narrow minded approach. Only focusing on local saving measures aimed 

at reducing the final energy use will result in a loss of the broader picture, how 

the saving measures affect energy and power supplier. This is a crucial part 

which needs to be addressed in order to determine profitability before 

implementing the measures. However, that requires an entirely different study 

and at the risk of being repetitive, the focus of this study is to present cost 

effective saving measures and display saving potential. If one chose to 

implement the measures contact with professionals is necessary. 
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7.3 Synthesis 
 

The literature review revealed that even though the articles are different there 

are a few heat- and electricity reduction measures that are commonly 

suggested. Measures such as; 

 

 Increased insulation of building envelope, including roofs, attics, walls 

etc. 

 Installation of heat recovery unit in the ventilation system 

 Improved windows and doors 

 Lighting energy reduction 

 More energy efficient appliances 

 Replacement of hydro pumps with more efficient ones 

These measures can be compared to some of the measures suggested in this 

study; 

 Reduce indoor temperature 

 Regulate ventilation unit according to operating hours 

 Install heat recovery 

 Install presence controlled lighting  

 Switch lamps to more energy efficient ones 

 Additional insulation of attic 

 

It quickly becomes evident that the measures suggested in this report based 

upon the empirical findings, coincide a lot with the measures found in the 

literature review even though the measures are based upon widely different 

properties. This strengthens my reasoning that there is a common ground, 

certain aspects of a building, that is generally worth looking into whilst others 

are not.   

 

The review of literature also revealed different energy audit methods. As 

mentioned earlier the audit method depends on situation and focus. What the 

different methods have in common is a certain guideline which they all follow 

to different degrees. Information regarding the energy flow in the building is 

collected and energy reduction measures are recommended. There are 

variations between them are due to different purposes. You choose to conduct a 

green energy audit if you are interested in the environmental impact of your 

energy reduction measures. You choose to perform a neighborhood energy 

audit if you wish to cover a large neighborhood by using extrapolation. And 

finally, you use a simulation if you have the time and resources because it 

provides a depth to the study which a standard energy audit cannot. However, 

in this particular study a standard energy audit was implemented due to, as 

mentioned above, that it fits the focus of the study. The study does not focus on 

neither environmental aspects nor an entire neighborhood, based on the 

premises given a standard energy audit is the most appropriate choice. 

However, there are some limitations associated with energy audits in general. 

The final result strongly depends on the accuracy of the measurements. If the 
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equipment is not calibrated the end result could differ significantly making the 

final recommendations unreliable. The same reasoning can be applied to the 

influence of human errors, for example reading the wrong values, assumptions 

etc. These aspects will affect the final result, in this case, the suggested energy 

saving measures.  
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8 Conclusion 
 

Figure 10 display the final result of the energy audit. It displays the total 

purchased energy, how much of the purchased energy that is electricity and 

district heating, the allocation of the energy as it is distributed onto different 

energy posts and finally the savings potential.  

 

 
 

Figure 10; Allocation of property electricity and district heating 
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The energy use displayed in Figure 10 is adjusted according to degree-days for 

2013. Costs have been calculated based upon current price levels. The specific 

saving potential, measured in öre/kWh, slightly varies due to certain energy 

reduction measures being calculated based upon the variable price whilst others 

measures are calculated based upon the total price. This is due to the fact that 

different measures affect the fixed part differently. 

 

Figure 10 displays the entire result of the work conducted. By looking at the 

figure it becomes evident that district heating is the dominating source of 

energy. This is to be expected due to the fact that the property is heated through 

liquid radiators and the ventilation is heated by heating batteries. The allocation 

would look very different if the property was heated by electricity. However, 

this is not the case. That is why it does not come as a surprise when the there is 

a larger heat saving potential than there is an electricity saving potential. With 

that being said, it is worth pointing out that the majority of the total electricity 

saving potential can be derived from lighting. However, this may be reasonable 

due to the fact that the current operating times are very long combined with the 

fact that the property has fairly updated electric appliances such as washing 

equipment. This leaves a lot of focus on lighting and therefore explaining the 

large saving potential of this post. 

 

Another crucial aspect of the work conducted worth commenting is the chosen 

method. It is important to highlight that the method including a literature 

review and a case study resulted in a great combination and contributed to 

great extent  to a satisfactory result. It is highly recommended to other people 

in similar situations as the method combines theory (literature review) with 

one´s own empirical data (energy audit).  However, due to the restricted time 

frame of this work, 10 weeks, there are also aspects of the work that could be 

improved. For example, one could perform a sensitivity analysis by 

implementing computer simulations in order to detect certain aspects that are 

more sensitive to change than others making it easier to determine which 

energy saving measures that are worth focusing on. One can also conduct a 

rough uncertainty estimation to determine how reliable the measuring results 

are. 

 

If the saving measures presented in chapter 6 Measures are implemented the 

use of heat can be reduced with 288 MWh/year or 13 % of the total purchased 

heat and the use of electricity can be reduced with 122 MWh/year or 25 % of 

the total purchased electricity, adding up to a total of 410 MWh/year. In terms 

of money, the energy saved is equal to an annual saving of approximately 

286 000 SEK and a payoff time of approximately 3 years. 
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Figure 11 displays the distribution of electricity within the property. This 

distribution can also be found in Figure 10, this figure only simplifies and 

highlight the property electricity distribution. 

 
Figure 11; Property electricity distribution 

 

Figure 12 displays the distribution of heat within the property. This distribution 

can also be found in Figure 10, this figure only simplifies and highlight the 

district heating distribution. 

  

 
Figure 12; District heating distribution 
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10  Appendix 
 

Appendix 1; Invoices 
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Appendix 2; Energy performance certificate 
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Appendix 3; OVK-protocols  
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Appendix 4; Measured electricity groups 

 

In the switchgear located in Gamla Värmdövägen 9-11, following electricity 

groups were measured; 

 

 A1A 

 A1C 

 A1D 

 A1CK 

 A1CP 

 A1CS 

 Biet 2 

 B1 

 

In the switchboard located in Finntorpsvägen 2, following electricity groups 

were measured; 

 

 A1A (F.2) 

 A1AB 

 A1AC 

 A1AD (1-3) 

 A1AE 

 A1AF 

 A1AH 

 A1AJ 

 

In the switchboard located in Finntorpsvägen 4, following electricity groups 

were measured; 

 

 A1B (F.4) 

 A1BA 

 A1BC 

 A1BD (1-3) 

 A1BE 

 A1BF 

 A1BH 

 A1BJ 

 A1BK 

 A1BP 

 


