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Abstract

What power demand does a residential building have?
- A study about electricity consumption of a residential
building in Knivsta
Christina Ljungqvist, Emma Lindblom, Malin Åhgren

Knivsta municipality is planning a new climate-friendly and environmentally sustainable
district called Nydal. The vision is to create a residential area that is minimally
dependent on outside sources of electricity. The aim of this research is to evaluate
the efficiency and electricity demand of a residential house in Knivsta. 

A model for the power demand of an apartment house has been constructed, using
data for the electricity consumption of one household from Kiruna during a week in
April. Data from the Swedish Energy Agency has been used to identify the distribution
of electricity for the different loads. This study has focused on the electricity
consumption of a family that consist of two adults and one child and their use of
home appliances. A comparison between standard appliances and energy efficiency
appliances has been made to find out how much the power and their load peaks can
be reduced. 

The total amount of electricity consumption for the residential building’s households
is about 93 MWh during a year. By selecting energy efficient appliances in the
apartments the total household electricity consumption of the residential building can
be reduced by about 55 MWh, which is almost a 60 % reduction per year. The
residential buildings load peaks can be reduced. This can be achieved by installing
energy efficient products by using Top Ten’s list over the most energy saving
household appliances available on the market. Installing LED lamps and HWC driven
products also reduces the power demand significantly. By installing HWC driven
products in the common washhouse, the residential electricity can be reduced by 29
%.

A more environment-friendly lifestyle affects the electric load. The power demand can
decrease if buying less power demanding products, but also by using the power
demanding products in a more energy efficient way. Knivsta municipality is able to
help the tenants in Nydal to increase their knowledge. By increasing the individuals’
knowledge about power demand and energy saving, it is possible to influence
individuals’ behavior and with that reduce the electric load.
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1. Introduction 

We live in an increasingly energy demanding world, in which access to electrical 

appliances is a given in our everyday life. Our western societies have an abundance of 

electricity and depend on it every hour. Western people consume massive amounts of 

energy and would probably not be able to live without electricity. At the same time, we 

are much more aware of the global environmental problems and the need to reduce our 

electricity consumption than we were in the past. More people and companies 

understand the importance of sustainable development and want to become engaged in 

finding the solution to the problems. 

A significant consumer of energy is the residential and service sector; in Sweden, this 

sector accounts for 38 % of the total final energy usage. About 90 % of this energy is 

consumed by residential and commercial buildings. In the last 40 years the total 

Swedish household electricity use has increased from 9 to 21 TWh/year. Household 

electricity is influenced by two opposing trends. However, energy efficient appliances 

are more widely used, which leads to reduced electricity consumption. On the other 

hand, we have more appliances in our homes, which counteract the increases in 

efficiency (Energimyndigheten 2013a). 

The EU Energy Efficiency Directive has established the ambition to reduce the energy 

consumption in the EU. The goal is to use less energy at all stages of the energy chain, 

from transformation to conclusive consumption. The directives include a legal 

definition and quantifications of the EU energy efficiency target and present different 

requirements of the member states. It also says that all members of the EU need to set a 

national energy efficiency goal, and achieve a specific amount of energy saving by 

using energy efficient methods in households, industries and the transport sector. The 

directives also includes easier ways for consumers to control their energy consumption, 

energy surveys for large companies, efficiency of energy production  and the 

requirement of the public sector to be leading representative for energy efficient 

renovation of buildings (European commission 2014).  

The Swedish Parliament has decided that Sweden will reduce the energy consumption 

in residential and commercial buildings by 20 % by 2020, and 50 % by 2050 

(Energimyndigheten 2013b). 

Development of self-sufficient residential districts is one of many important steps 

towards these goals. Knivsta municipality is planning a new climate-friendly and 

environmentally sustainable district called Nydal. The vision is to create a residential 

area that is minimally dependent on outside sources of electricity. The electricity will be 

produced from different types of renewable energy sources. The main challenge is to 

produce enough electricity to meet the area's power consumption demands (Wetterstedt 

2014). 
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The aim of this project is to evaluate the efficiency and electricity demand of a 

residential multi-family house in Nydal, Knivsta. To measure and model the local 

electricity production in the district, it is crucial to create a model for when the load 

peaks occur and how big they are for a typical Swedish residential building. The report 

will also discuss whether it is possible to influence the energy demands of the tenants, 

and whether a more environmentally conscious lifestyle will affect the electrical load 

profile. 

1.1 Purpose and research questions 

The purpose of this report is to evaluate the electric power demand of a typical 

residential building and calculate its load profile. A comparison of standard appliances 

and energy efficient appliances will be made to find out how much the load peaks can 

be reduced. 

The report will answer following questions: 

 What is the required power demand for a possible residential building in 

Knivsta? 

 How much is it possible to reduce the building's load peaks, and which factors 

contribute the most to the reduction? 

 How can an environmentally conscious lifestyle of the tenants affect the electric 

load? Is it possible to influence individual’s behavior when it comes to power 

demand? 

1.2 Overview of methods and data 

The research questions were approached in two different ways; one quantitative study 

with calculations regarding electricity consumption and one literature study about 

individuals’ behavior. The calculations are based on raw measurement data received 

from the Swedish Energy Agency. The raw data includes the average hourly electricity 

consumption over one day and the monthly consumption taking seasonal changes into 

account. Information from Jöns Ols’ block in Lund has also been used to calculate the 

electricity consumption of a typical residential building. Calculations with energy 

efficient appliances have also been made, showing how much the electricity 

consumption can be decreased if energy efficient appliances are used. The literature 

study describes how individuals use the electricity in their home, and what can be done 

to decrease the consumption. 
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1.3 Limitations 

This study is limited to data regarding electricity consumption of a residential building 

in Sweden, and the main focus is the consumption of a family with two adults and one 

child. The presumption about the family is based on information from the Swedish 

Energy Agency, where the apartment used for these calculations inhabited a family of 

three people (Öfverholm 2014). In this study the term self-sufficient only concerns the 

electricity consumption. 

The report does not include any calculations or discussions about the electricity 

consumption of heating and water consumption in residential buildings; this is amongst 

other reasons based on the fact that residential houses in general do not use electricity 

for heating (Energimyndigheten 2013c). Also smaller electronic devices such as hair 

dryers, electric razors, toasters etc. will be neglected. The apartments of the residential 

building are assumed not to have any washing machines installed, this because the raw 

data from the Swedish Energy Agency did not include washing machines. These are 

instead assumed to be available in a common washhouse, to distribute the effect load 

during the day.  

Calculations about energy efficient products include only home appliances that can be 

installed by the construction enterprise, and lighting. This is because it is harder to 

influence the residents’ choice of TV and other small electronics. 

1.4 Report outline 

The report starts with a background section describing the project Nydal, previous 

work, the block of Jöns Ols and what HWC products, known as heating water circuits, 

are. The web site Top Ten Sweden and background information about individual’s 

behavior is also included in the background section. Method and data is combined to 

section 3, to get a better overlook and make the calculations easier to follow. It is 

divided into three different parts; hourly consumption, seasonal effect and energy 

efficient products. Section 4 includes the results were also the literature study is 

presented, section 5 includes a sensitivity analysis, section 6 a discussion and 

conclusions are presented in section 7. 
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2. Background 

The municipality of Knivsta is putting a lot of effort in becoming one of the leading 

municipalities in Sweden regarding energy saving, and one of their biggest concerns is 

the future use of energy. By putting some extra focus on the municipality’s use of 

energy, they are hoping to be one step ahead and be prepared for the upcoming changes 

in energy use. To achieve this they have come up with an energy strategy for the years 

2011-2014, involving the importance of being foresighted in the energy issue and how 

to handle the upcoming changes in energy use. One of the focus areas concerns the 

construction of residential areas in Knivsta, where one goal is to build low-energy 

houses and decrease the use of energy in buildings (Knivsta kommun 2011). To take it a 

step further the municipality of Knivsta is planning a sustainable residential area, Nydal, 

with up to 10 000 inhabitants. The construction will start in the years of 2017-2018 and 

the vision is to have 2 000-4 000 apartments in 2025, where at least one of the blocks is 

going to be self-sufficient. For this the Swedish Energy Agency has granted the 

municipality of Knivsta about 400 000 SEK to support their work with the planning of 

the self-sufficient apartment block (Wetterstedt 2014). The money will among other 

things be used to study the economics of becoming completely self-sufficient of heat 

and electricity from renewable energy. The municipality wants to maximize the use of 

solar heat and power, and complement it with small-scale electricity and heat 

production from biofuel (Börjesson 2014). 

One of the issues when it comes to being self-sufficient is the power demand and how 

to handle the peaks of it. When all of the tenants are cooking food or washing clothes at 

the same time, the power demand increases and the energy sources need to produce 

more electricity. The aim for self-sufficient buildings is to have the power demand 

steady and even during the whole day, so the number of installed engines can be 

minimized (Börjesson 2014). In this study the hourly power load during a day in a 

residential building will be found, and based on the result load peaks during the day can 

be discovered. By analyzing the major factors of the load peaks the municipality in 

Knivsta is able to avoid them.  

In the rest of the section, previous work regarding low-energy houses will be raised. 

The block of Jöns Ols that will represent the residential buildings the municipality in 

Knivsta is going to build, and HWC products that are driven by heated water circuits 

and therefore can reduce the power demand, will also be mentioned. The web site Top 

Ten, that has created a list over the most energy saving home appliances, is presented 

and finally, background information about individuals’ behavior regarding energy use is 

presented.  
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2.1 Previous work 

The first passive house that was made for living in Sweden was a row house, built 2001 

in Lindås. A house is defined as a passive house if the heat losses do not exceed 15 

W/m² (Passivhuscentrum 2014). During 2012 about 2 000 passive houses was built, 

around 1 900 of these were apartments in residential buildings and 100 were houses 

(Svensson 2012). 

Building self-sufficient apartments in Sweden is not very common yet but there are a lot 

more projects regarding low-energy houses, Västra hamnen in Malmö being one of 

them. Fourteen houses in that area had a goal to use no more than 105 kWh per m
2
 

including both electricity and heating. The heating came from heat pumps and solar 

heat, while the electricity came from wind power and solar power. To handle the 

differences in electricity production the houses was also connected to the public 

electricity distribution grid. By being connected, they could use the public electricity 

distribution grid when their own electricity production was too low, or they could 

deliver to the system if they produced too much electricity (Bagge 2009, p.1). A study 

was made showing that only one of the houses succeeded to be under the limit of 105 

kWh per m
2
, and that the three houses with the highest energy use showed a lot of 

similarities, as having the biggest window area, having floor heating and the highest use 

of district heating (Bagge 2009, p.8). 

2.2 The block of Jöns Ols 

A residential building consists of several apartments of varying size, and Jöns Ols is an 

example of a typical residential building, hereafter only referred to as Jöns Ols. The 

main reason for choosing this block for the calculations is a study that has been made 

regarding their residential house. The numbers for power demand and house sizes is 

already presented in a report. These data are generally difficult to obtain, as the 

electrical companies do not have the right to give out information about a particular 

household's energy use. Jöns Ols is assumed to have the same size as the buildings that 

will be built in Nydal and therefore no resizing needs to be done. The apartments in 

Nydal are assumed to consist of 34 three room apartments with a total area of 80 m
2
. 

The assumptions are based on the fact that Jöns Ols consist of 34 apartments, and 80 m
2
 

is the size of the apartment given from the Swedish Energy Agency. Jöns Ols is also 

suitable as a model since the houses in Nydal will be low-energy houses and 

environment-friendly. A low-energy house is explained as a “house in which the energy 

consumption is significantly lower than in a normal house, despite conventional heating 

system” (Nationalencyklopedin 2014). Buildings today are often more energy efficient 

than those like Jöns Ols, which was built more than ten years ago. Jöns Ols was also 

constructed with environment-friendly principles in mind, which perhaps makes up for 

it being an older building. It will also give a better picture of the power demand in 

Nydal if a house with energy efficient technique is used in the calculations (Warfinge 

2005). The residential buildings in Nydal are assumed to consist of rented apartments.   
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The project Jöns Ols started in 1998 with a plan to turn it into an energy efficient 

residential house with the aim to lighten the burden on the environment. The four story 

house has an area of 2 877 m2 with 34 rental apartments, and is owned by Lunds 

Kommuns Fastighets AB, known as LKF. The building is separated into two entrances 

(Warfvinge 2005, p.4, 20), see Figure 1.  

 

Figure 1. Model over a residential building in Nydal. A four story house with 34 

apartments and two entrances. 

Jöns Ols bought 83.6 kWh per m
2
, useable area, during the year of 2002. The useable 

area is equal to the heated area that is inside the external walls. There is also the living 

space, which is the zone that is rentable in the building (Warfvinge 2005, p.16). During 

2002 41.2 kWh, almost half of the total consumption, was used for heating and water, 

and 42.7 kWh was used for household electricity and electricity to the residential house, 

see Table 1 (Warfvinge 2005, p.34). The household electricity is the amount of 

electricity that is consumed in the different apartments, and the residential electricity is 

the electricity that is defined in the whole building (Energirådgivningen 2014).  

Table 1. The electricity consumption from Jöns Ols during the year of 2002  

(Warfinge 2005, p.34). 

 
Heating Hot Water 

Household 

Electricity 

Residential 

Electricity 

 Total 

kWh/m
2
 

(useable 

area) 

 

30.9 10.3 26.7 16 

 

83.6 

kWh/m
2
 

(living 

space) 

40.4 13.5 34.9 21 

 

109.3 

       

 

Jöns Ols is using district heating to heat up the building and the water, and it can be 

disregarded as the calculations in this report only will take power demand from 

electricity in remembrance (Warfvinge 2005, p.5). 
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2.3 HWC products 

All buildings need an energy source to provide heat and warm water. These energy 

sources, such as district, geothermal or solar heating, provide buildings with heated 

water for space heating and for hot tap water (Asko 2014a). A family is able to reduce 

their electricity consumption drastically by replacing electrical energy with heated water 

circuits, known as HWC, to their dryer, washing and dishing machine. HWC products 

use the heated water to heat the process water, the water that dishwashers or washing 

machines use to clean clothes or dishes, and the process air, the air that is being used 

inside of the dryer to make the clothes dry, and therefore saves a lot of energy. This 

process can be performed because the products use circulating hot water through a heat 

exchanger that is placed inside the machines (Asko 2014a), instead of an electric battery 

that will manage the heating process (Winkler, p.4). In this way the process water and 

the process air are heated, which reduces the need to use electrical heating to feed the 

machines (Asko 2014a). The electrical heating system is however also installed in case 

the process water or the process air needs to have a higher temperature than the heated 

water, and as a backup system (Asko 2014b). The electric demand will decrease using 

HWC products, but consequently the demand for heating increases, although electric 

energy has a higher demand of primary energy than heating energy (Winkler, p.4). 

Asko Appliances AB is a global company originated in Sweden and Finland. Asko 

creates HWC products among others. The range of products includes asthma and allergy 

approved devices and ECO products (Asko 2014c). The company is environmentally 

conscious and all of their factories have an environmental certificate according to ISO 

14001. Asko washing machines and dishwashers on the American market have been 

awarded with the Energy Star, a sign to alert energy efficient and environment-friendly 

products (Asko 2014d).  

2.4 Top Ten Sweden 

The web page Toptensverige.se lists the currently most energy efficient products in 

Sweden. It is created by the Swedish Society for Nature Conservation to give the 

consumers more information about the best energy saving products. Information about 

the products electricity consumption is often difficult to find, and it is nearly impossible 

for the common consumer to compare different products to each other. All of the 

products, in categories such as freezers and washing machines, available on the Swedish 

market, have been analyzed. The lists are updated several times per year and new 

product categories are being added frequently. This also encourages the producers to 

develop more energy efficient products (Top Ten 2014a). 

Top Ten Sweden is part of the global project Global Top Ten Network, where 19 

countries present the best energy efficient alternatives on their own national market. 

Top Ten is independent of commercial interests and declares every method of selection 

of products on their website. The Swedish Society for Nature Conservation is 

responsible for Top Ten in Sweden. Top Ten is a nonprofit environmental organization, 
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which charts environmental threats, disseminates information and involves in the 

politics (Top Ten 2014a). 

2.5 Individual behavior regarding electricity consumption 

Households are composed of one or more individuals who often have similar patterns of 

everyday electricity consumption. Because of this the family members consume a lot of 

their everyday consumption together (Lindén 2008, p.15). 

The electricity consumption of a household can be described as a result based on three 

factors; the presence of appliances, the amount of energy consumed by every appliance 

and how the appliances are being used (Karlsson & Widén 2008, p.16). Energy 

consuming artefacts in the households have become more energy efficient during the 

last years, but despite this development the households’ electricity consumption is not 

reducing (Lindén 2008, p. 15-16). A reason for this may be that the number of 

household appliances has increased in the apartments (Lindén 2008, p.43). Another 

reason for that may be that the families are not buying the most energy efficient home 

appliances, or that the patterns of use have changed. How families are acting regarding 

purchase of home supplies and energy efficient decisions are therefore an important 

factor in order to find individuals’ behavior patterns (Lindén 2008, p. 15-16). How 

individuals understand specific information depends a lot on the person's knowledge 

about a topic. Because of this, there is a possibility that lack of knowledge causes 

individuals to not understand or pay attention to certain information, which in turn leads 

to either changes in attitude or behavior (Lindén 2008, p. 17). 
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3. Method and data 

Method and data is combined to give a better overlook of the calculations and the 

comparison of data. Firstly the hourly consumption is calculated, this based on the raw 

data received from the Swedish Energy Agency. Section 3.2 contains a calculation 

about how the power consumption changes depending on the season. Section 3.3 

includes calculations about how the hourly consumption changes if the original 

appliances are replaced with energy efficient appliances. Excel is the program that has 

been used for the calculations and summarizations of data. 

The raw data from the Swedish Energy Agency shows how much of the total electricity 

consumption is used for different activities in the household, while data from Jöns Ols 

shows how much household and residential electricity the building consumes. The data 

from Jöns Ols is used to scale up the electricity of the apartment from the Swedish 

Energy Agency, this to get a picture of what a whole residential building would 

consume every hour. 

The calculations of daily electricity consumption are based on raw data collected from 

the Swedish Energy Agency. Originally the Swedish Energy Agency organized 

measurements of 400 household over a three year time, from August 2005 to December 

2008. The goal was to monitor all of the main electric appliances in the household, and 

it was summarized in the report End-use metering campaign in 400 households in 

Sweden (Zimmermann 2009). The total average result based on all households was not 

available at the time this report was written. Therefore the calculations in this study are 

based on one series of the measured data in Kiruna, for a three room apartment of 80 

m
2
, housing a family of two adults and one child. Jöns Ols is located in Lund, pretty far 

away from Kiruna. The electricity consumption is assumed to not differ between the 

two districts. One thing that is important to observe is the fact that the raw data is only 

received for one apartment, and is not average electricity consumption for several 

apartments. 

3.1 Hourly consumption 

The raw data from the Swedish Energy Agency was divided into following categories: 

 Audio Visual - TV, radio etc. 

 Cold Appliances - Freezer and fridge 

 Computer Site - Computer with peripheral 

 Cooking - Stove, oven, microwave etc. 

 Dishwasher - Dishwashing machine 

 Not Followed - Has not been measured 

 Lighting - Lighting in the apartment 

 Ventilation - Kitchen fan 
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The raw data received from the Swedish Energy Agency’s includes measurements that 

lasted over a year, from 23rd of September 2005 to 4th of November 2006. Due to 

limited time, the consumption of one month was taken as representative for the whole 

year, and scale factors from the Swedish Energy Agency were used to rescale the data to 

different seasons. The month of April 2006 was chosen, being a month that could 

represent a month of average consumption. The raw data has been broken down to both 

week and month to be able to use it for calculations of seasonal changes of power 

consumption. Data for a month is better for an easier overlook while data for the week 

was needed when calculating the seasonal changes. Week 15 was chosen as a standard 

consumption week being in the middle of April. To be able to get a mean value of how 

much the different categories consumed per hour in the household, the hourly average 

power consumption for week 15 was calculated. Hour zero to hour 23, for the week 15, 

was summarized and then divided by seven to get the average consumption over every 

hour. The same calculations were made for the month of April. By keeping the 

calculations over every hour, it is possible to see where the electricity consumption is at 

its highest and lowest during the hours of the day. 

From Warfinge´s report (2005) data was given regarding Jöns Ols’ residential and 

household electricity. The residential electricity concerns the whole building while the 

household electricity only includes the building’s households. During the year 2002 the 

purchased household electricity was measured to 34.9 kWh per m
2
, an average 

consumption for all households. To get an idea of what the consumption per hour for 

Nydal could be, the raw data from the Swedish Energy Agency and Jöns Ols was 

combined. The consumption of one apartment at Jöns Ols was calculated by multiplying 

the household electricity per m
2
, which is 34.9 kWh with the size of the apartment 

which is 80 m
2
. By taking the yearly consumption from the apartment from the Swedish 

Energy Agency’s raw data, which is 1 950.8 kWh, and divide it by the yearly 

consumption of one apartment at Jöns Ols, which is 2 792 kWh, a factor was calculated, 

1.43, showing the difference of consumption between the two apartments, see equation 

(1). The factor was then multiplied with the hourly consumption from the Swedish 

Energy Agency, see Appendix A. 

Factor difference is; 

         

                          
 

        

           
      (1) 

  

Washing machines and dryers are assumed to only be available in a common area since 

the raw data from the Swedish Energy Agency did not include this category. One 

household consumes yearly 390 kWh of energy while washing (Energimyndigheten 

2007, p.12). The residential building consists of 34 households. With this information it 

is possible to calculate how much of the total residential electricity consumption that 

goes to washing, which is 13 260 kWh per year.  
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The Swedish Energy Agency did not measure any seasonal effects; see section 3.2, 

regarding clothes, washers and dryers (Zimmermann 2009, p. 134, 149). Therefore the 

total residential electricity consumption for washing and drying clothes during a year is 

evenly distributed. The bought residential electricity is 16 kWh per m
2
, usable area, 

during the year 2002 in Jöns Ols, and 2 877 m
2
 is the total area of the building, resulting 

in the electricity consumption of 46 032 kWh. This means that washing composes 29 % 

of the residential electricity consumption. 

3.2 Seasonal effect 

The electricity consumption is not even during the whole year and changes depend on 

current season. Calculations have therefore been made to see the changes over the 

months of the year. In the Swedish Energy Agency’s report End-use metering campaign 

in 400 households in Sweden by Zimmermann (2009), diagrams, showing the electricity 

consumption changes over the weeks of the year, are published. These diagrams, shows 

the seasonal effect, were calculated based on monitoring data in several households 

during a period of time (Zimmermann 2009). The households that the Swedish Energy 

Agency has done their investigation on consist of 51 % apartments and 49 % houses 

(Zimmermann 2009, p.14). An assumption has been made, that the household’s 

seasonal change of consumption are acting similar due to the season and therefore can 

be applied to only apartments. 

To find out how the electricity consumption changes over the year, the diagrams 

showing the seasonal effect in the Swedish Energy Agency’s report were used. The 

diagrams show only the seasonal changes over every week of the year, and therefore an 

average day of week 15 was chosen, based on the raw data, to be the base in the 

calculations. To be more accurate week 11 should have been chosen being the one 

closest to factor 1, which is the base meaning no seasonal change. Week 15 has a 

slightly lower factor than one and therefore the seasonal changes are a bit downscaled 

compared with the diagrams from the Swedish Energy Agency. Since there were no 

exact given points in the graph, the program Get Data Digitizer 2.26 (FindmySoft 2014) 

was used. The program digitized the graph, and different values could then be measured 

from the graph. Diagrams have been produced from the values to see how well they 

relate to the Swedish Energy Agency’s graphs, see Figure 2-5. Since week 15 was 

chosen to be the standard week, calculations were made to see how much the other 

weeks differed. By taking each week’s change factor and divide it by the factor for 

week 15, a factor was calculated showing the changes in hourly consumption over every 

week. Since data from the Swedish Energy Agency was only given in weeks, the middle 

week in each month was chosen to represent that month, see Appendix B. The power 

consumption for each week was then multiplied with the factor of the seasonal changes 

for every week, making it possible to overlook the changes in every category and hour 

per month, see Appendix C. 
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The electricity consumption for dishwasher and computer site shows no seasonal 

change (Zimmermann 2009, p. 161, 274), since they were assumed to be used evenly 

over the year. The Swedish Energy Agency did not measure the seasonal changes of 

ventilation but it has been assumed to follow the changes of cooking, since a kitchen fan 

is mostly used only when cooking.  

 

Figure 2. The seasonal effect over a year for cooking appliances in a residential 

building consisting of 34 apartments. The diagram is based on data from the Swedish 

Energy Agency collected with the program Get Data Digitizer 2.26. 

 

Figure 3. The seasonal effect over a year for cold appliances in a residential building 

consisting of 34 apartments. The diagram is based on data from the Swedish Energy 

Agency collected with the program Get Data Digitizer 2.26. 

The raw data that was received from the Swedish Energy Agency had the Audio Visual 

consumption including TV, although the seasonal effect diagram had two separate 

diagrams for Audio Visual -one excluding and one including TV. In the calculations, 

the seasonal effect diagram including TV has been used, since that is what has been 

used for previous calculations. 
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Figure 4. The seasonal effect over a year for audio visual including TV in a residential 

building consisting of 34 apartments. The diagram is based on data from the Swedish 

Energy Agency collected with the program Get Data Digitizer 2.26. 

 

Figure 5. The seasonal effect over a year for lighting in a residential building consisting 

of 34 apartments. The diagram is based on data from the Swedish Energy Agency 

collected with the program Get Data Digitizer 2.26. 

3.3 Energy efficient products 

This section describes the most energy efficient alternatives that have been chosen to 

replace standard household appliances and lighting. Calculations have been done to 

examine how much the electricity use can be reduced. To find the best electricity 

efficient products on the Swedish market, two main sources have been used; the website 

toptensverige.se and the company Asko. With this information it is possible to present 

the best energy efficient option, for example kitchen appliances. See Appendix D for 

specific information about the energy efficient products. 
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The selection of refrigerator and freezer has been made with help from Top Ten Sweden 

and technical information was received from each producer of the different products. 

Information about washing machines, dryers and dishwashing machine was obtained 

from Asko.  

The electricity consumption for each product of the less power demanding appliances 

has been rescaled from yearly electricity consumption to monthly electricity 

consumption. For example, rescaling the yearly consumption of 71 kWh to a monthly 

consumption for a refrigerator is 5.92 kWh. The rescaling makes it possible to compare 

the consumption of the energy efficient products with the consumption of the original 

products from the raw data received from the Swedish Energy Agency and study the 

differences. 

The original refrigerator has been replaced by two different energy efficient alternatives. 

The first option is a refrigerator of the same size but with less electricity consumption. 

The other option is a refrigerator half the size and a chiller. The refrigerator will be in 

use throughout the year. The chiller will be a storage of groceries which needs a 

temperature lower than the room temperature and higher than the refrigerator 

temperature. During winter season, the chiller is turned off and does not consume any 

electricity. Instead a cold will be used during winter season. The small refrigerator was 

chosen from Elgiganten, as one of the most energy efficient small refrigerator of their 

product range. The chiller is assumed to have the same electricity consumption as the 

small refrigerator it is combined with.  

When calculating with the best energy efficient products, the appliances replaced with 

HWC products can be excluded from the calculations. This can be done since the 

appliances do not consume any electricity to heat the water, although water temperature 

higher than 80 degrees (Svensk Fjärrvärme, 2014) needs electricity when heated (Asko 

2014b). The electricity consumption for the HWC products is neglected since 

temperatures of 90 degrees is seldom used. 

To calculate the total amount that lighting is consuming during a month, the sum of 

every hour during a day based on the raw data received from the Swedish Energy 

Agency, has been multiplied with the seasonal effect and the amount of apartments. 

This value has then been scaled up to a month. The daily electricity consumption of 

lighting is 20.57 kWh for all 34 apartments, based on the raw data, and the consumption 

of lighting for April is 617.01 kWh. 

The most energy efficient alternative regarding lighting is the LED lamp. The LED 

lamp give about five to seven times more light per watt than an incandescent lamp, and 

have 25 times longer lifetime. A 4 W LED lamp corresponds to a 40 W incandescent 

lamp (Överkalix Kommun, 2014). Incandescent lamps have been used in the 

calculations, since the measuring was made in 2006 and the incandescent lamp was not 

forbidden to produce in the EU until 2012 (EU-upplysningen, 2013) To calculate the 

average amount of watt that lighting is consuming, a calculation of the distribution of 
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incandescent light bulbs has been made from figure 2.340 in Zimmermann’s report 

(2009). An appreciation has been made of how many watts and percentages each graph 

holds, and all data that was estimated to consume less than 2 % of the watts has been 

neglected. The calculation has been made by calculating the number of watts with the 

corresponding percentage. For example, 2 % of the lights consume 2.5 W, which results 

in 0.05 W. Then all calculations has been summed up to an average consumption, which 

resulted in 36.79 W, see Appendix E. This number has been round up to the nearest watt 

unit, which is 40 W. The total light consumption during April is calculated to be 617.01 

kWh. When using the LED lamp, the electricity consumption will be reduced by a 

factor 10, since this is the ratio between 40 W and 4 W. The electricity consumption of 

LED lamps during April is therefore the total electricity consumption of an 

incandescent lamp divided by the factor, which equals 61.7 kWh. 

A gas stove will replace the standard stove in the kitchen. The gas stove has a built-in 

oven that consumes electricity during use, 0.79 kWh (Elgiganten 2014b). To consume 

as little electricity as possible the convection feature of the oven should be used. The 

tenants are assumed to use the oven for six hours per week and it is also assumed that 

the stove plates consume so little electricity that it can be neglected. The monthly 

electrical consumption is then 18.96 kWh. 
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4. Results 

In the following section the results for the research questions are presented for a 

residential building consisting of 34 apartments. 

4.1 Average hourly consumption 

The average hourly household electricity consumption during one day in April is 

presented in Figure 6. The figure shows how much household electricity that is 

consumed during an average hour over the month. Two distinct load peaks can be found 

during midmorning, at hour 8 to 10, and during the evening, at hour 16 to 21. The 

highest peak is hour 18 in the evening and reaches a value of 23.16 kW. Between hour 0 

and 5 the load peaks are almost constant and the lowest peak is 5.90 kW at hour 4 in the 

morning. 

Figure 7 shows the average hourly household electricity consumption during July, 

which is the month with the lowest load peaks of all moths. The highest peak can be 

found at hour 18, the same hour as in April, with a consumption of 22.03 kW. At hour 4 

is the lowest load peak with the value 6.10 kW. 

December is the month with the highest load peaks, see Figure 8. At hour 18 is the 

electricity consumption of the household the highest, at a value of 27, 65 kW. In the 

early morning, hour 4, is the consumption 6.00 kW, which is the lowest load peak 

during the day. 

The difference between the highest peaks in December and July is 5.62 kW. 



18 
 

 

Figure 6. The average hourly power consumption of one average day in April, 2006, for 

a residential building consisting of 34 apartments. 

 

Figure 7. The average hourly power consumption of one average day in July, 2006, for 

a residential building consisting of 34 apartments. 
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Figure 8. The average hourly power consumption of one average day in December, 

2006, for a residential building consisting of 34 apartments. 
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4.2 Consumption of energy efficient appliances 

The original devices have been replaced with new energy saving household appliances. 

To be able to calculate how much the power load can decrease by using more energy 

saving devices, see Appendix F. Figure 9-11 shows the average hourly consumption of 

the energy efficient products.   

Figure 12-14 shows the average monthly electricity consumption, for a residential 

building during one year. The load curves are presented for each category of appliances 

that has been replaced with energy saving devices. Each month includes two staples, 

one representing the raw data from the Swedish Energy Agency, called original value, 

and the other one representing values of the energy efficient appliances, called new 

value. 

 

Figure 9. The average hourly consumption of one average day in April with energy 

efficient products, for a residential building consisting of 34 apartments. 
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Figure 10. The average hourly consumption of one average day in July with energy 

efficient products, for a residential building consisting of 34 apartments. 

 

Figure 11. The average hourly consumption of one average day in December with 

energy efficient products, for a residential building consisting of 34 apartments. 
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Figure 12. Comparison of electricity consumption for original cold appliances and 

energy efficient cold appliances, for a residential building consisting of 34 apartments. 

 

Figure 13. Comparison of electricity consumption for original cooking appliances and 

energy efficient cooking appliances, for a residential building consisting of 34 

apartments. 

0,00

500,00

1000,00

1500,00

2000,00

2500,00

3000,00

3500,00

4000,00

4500,00
A

ve
ra

g 
e

n
e

rg
y 

(k
W

h
) 

Month 

Original Value

New Value

0,00

200,00

400,00

600,00

800,00

1000,00

1200,00

A
ve

ra
ge

 e
n

e
rg

y 
(k

W
h

) 

Month 

Original Value

New Value



23 
 

 

Figure 14. Comparison of electricity consumption for lighting from incandescent lamps 

and lighting from LED lamps, for a residential building consisting of 34 apartments. 

The total amount of electricity consumption for the residential building is 92 732.26 

kWh during a year for the original values, see Appendix F. 

Electricity consumption of cooking can be reduced with 2 193.04 kWh, 20.82 % by 

installing a gas stove. The reduction of electricity consumption by using a HWC 

dishwasher is 13 244.97, 100 %, and for lighting 7 826.82, 90 %, using LED lamps, see 

Appendix F. 

Appendix F also indicates that the electricity consumption of cold appliances is 42 

132.34 kWh, during one year and can be reduced with 32 109.47 kWh, 76.21 %, when 

replacing a standard refrigerator and freezer with the most energy efficient alternative. 

A combined refrigerator and chiller is an alternative way to reduce the electricity 

consumption, this because the chiller could be disconnected during winter season, while 

using a cold pantry instead. The sum of a combined refrigerator and chiller is 8 529.88 

kWh per year, which together with the energy saving freezer consumes 15 331.17 kWh 

per year. The two energy efficient alternatives for cold appliances give different 

electricity consumption reduction. The sum for energy efficient cold appliances, 

including a large refrigerator, is approximately 10 000 kWh, see Appendix F. A 

refrigerator with disconnected chiller during winter season is approximately 15 000 

kWh. It results in a difference in consumption of approximately 5 000 kWh per year 

between the two energy efficient alternatives.  

The exchange of appliances gives a total electricity consumption reduction of 55 374.29 

kWh. This means that the consumption for a residential building’s household electricity 

can be reduced by 59.71 % per year, see Appendix F. 
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The washing machine and dryer in the common area will, as for the dishwasher, be 

replaced by HWC products. An exchange reduces the electricity consumption, for 

washers and dryers, to zero watts, since HWC products uses water that is already 

heated. The total residential electricity consumption will then be reduced by 29 %. 

Figure 15 and 16 shows how much energy that can be saved if the appliances in the 

household are switched to HWC and energy efficient appliances. 

 

Figure 15. The diagram shows how much power that can be saved every hour if 

appliances are switched to energy efficient devices, during one average day in July. 

 

Figure 16. The diagram shows how much power that can be saved every hour if 

appliances are switched to energy efficient devices, during one average day in 

December. 
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4.3 Literature study of individual behavior 

To reduce a household’s electricity consumption it is important to not only change to 

energy efficient appliances or reduce the amount, but to also evaluate the behavior of 

the tenants. What kind of appliances that is bought and how they are used will influence 

the consumption, as well as income, age and knowledge of the tenants. How households 

and concerns can reduce the load peaks are also presented. 

4.3.1 Individual behavior 

It is easy to have a general opinion about energy saving, but several factors can 

influence the choice when buying appliances. An appliance being cheap and trendy can 

be of great importance for individuals, which means that energy efficient appliances 

may be prioritized later (Lindén 2008, p.18-19). New household appliances require less 

electricity, especially the ones that are energy labelled (Lindén 2008, p.43). It is 

common that older households are replacing their household appliances with newer 

ones after the first one is broken (Lindén 2002, p.41), or while renovating an older 

house. Although, these families are often keeping the older appliances as an additional 

resource, which means that the power demand will increase instead of decrease. New 

tenants often require modern equipment in an apartment they intend to rent (Lindén 

2008, p.41). 

Young people think it is less important to buy energy-efficient products compared to 

older people, although it is the younger people who have the newest refrigerators in 

households in apartment buildings (Lindén 2008, p.18, 40). More eco-conscious, elderly 

households and average and low income people consider it important to have energy 

efficient equipment, such as TV, radio and computer. In contrast to high income 

earners, who consider it less important to save energy around these artefacts (Lindén 

2008, p.28). The income differences will also affect the consumption ability of energy 

consuming equipment and electrical consumption of a family. This means that families 

with the same household size can have large differences in electricity consumption 

(Lindén 2008, p.20). 

Distinct patterns of behavior between generations are visible at energy saving 

measurements in terms of washing clothes. Older generations are for example better 

with airing their clothes, while younger generations are better with washing fuller 

machines (Lindén 2008, p.26). However almost all households are washing with fully 

loaded dishwashers (Lindén 2008, p.27). 

The time families spend on cooking differs between ages and is associated with the size 

of the households and eating habits during the day (Lindén 2008, p.44). Nowadays there 

are a lot of people buying new kitchen appliances to be able to make the cooking easier. 

As a result of this the power demand should be reduced, even though it has not. A 

reason for this is that the number of household appliances has increased in the 

apartments (Lindén 2008, p.43). Entertainment devices, such as TV and radio, have 
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increased in line with this (Lindén 2008, p.47), and they are often being used at the 

same time (Lindén 2008, p.59). Also a lot of individuals are unfamiliar with the fact that 

appliances are demanding power when they are in standby mode (Lindén 2008, p.51), 

but persons that are familiar with this fact are not always turning the devices completely 

off, mostly because of comfort reasons (Lindén 2008, p.52).   

4.3.2 What can individuals and concerns do to reduce the efficiency 
load?  

There are many factors that contribute to a person's electricity use patterns and all 

family members have different demands, such as different working/school hours, low 

prices on household devices, different level of knowledge. Therefore it is important for 

family members to discuss with each other what behaviors they are willing to change 

without losing the perspective of living a good life (Karlsson & Widén 2008, p.55). 

Which behavioral changes a family can do without affecting themselves negatively, is a 

complex question where it is difficult to predict how the family would react to the 

changes. For example, how would a family react if one of three TV’s were removed, 

and how would the other two be used (Karlsson & Widén 2008, p.56)? Instead of 

removing devices they can be replaced to household appliances without standby 

functions, or that require less power to decrease the power load. Also by turning the 

devices completely off during a longer period of time large amount of energy can be 

saved (Lindén 2008, p.59). 

It is quite easy to make people realize that they have to make a change in their behavior, 

but it is difficult to make them fulfil that change. The more accustomed an individual 

are to a certain behavior, the harder it is for the person to make a change. It is also more 

difficult for individuals to make a change in their behaviors if the information regarding 

why the change is necessary is difficult to understand (Lindén 2008, p.62-63). 

Information that is clear and easy to understand is easier to pay attention to than 

information that includes a lot of details or that individuals’ need to look up by 

themselves (Lindén 2008, p.64). The electricity bill is an example of information that 

could be clearer for individuals to understand. These changes could be: 

 Customers are buying electricity to be able to perform their activities during a 

day. The consumption in kWh could therefore be translated to functions, devices 

and price on used energy. 

 

 The bill could include a comparison and reference data, such as the customer’s 

electricity consumption during the same period the year before. 

 

 The information could provide feedback on the families’ electricity 

consumption. It is necessary with fast input for behavioral patterns that need to 

be changed (Lindén 2008, p.65). 
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Another example of information that is easy for individuals to understand is 

environmental labelling, that is used on products. The energy labels are easy for a 

customer to understand because it includes detailed fact about technical processes, 

materials, performance, etc. that the customer does not need to find out themselves 

(Lindén 2008, p.64). Companies and manufacturers can therefore make it easier for 

individuals to calculate their possibilities to reduce the power consumption in their 

households. Firms can also make the power reduction easier for individuals by 

developing more energy efficient technology, which could reduce the electrical 

consumption of the household appliances. It could also be easier for consumers to 

manage their devices in a more energy efficient way with a less power demanding 

design of the products (Lindén 2008, p.54).  
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5. Sensitivity analysis 

When the energy efficient products were calculated and compared with hourly 

consumption from the Swedish Energy Agency a large number of assumptions was 

made. A sensitivity analysis has been made to see how much the assumptions affect the 

result, and how much the final result will change if the assumptions changes.  

The raw data from the apartment the Swedish Energy Agency had made their 

measurements on, did not say exactly how many light bulbs the apartment had and what 

the different effects were. Therefore it was assumed, based on the results in 

Zimmermann’s report (2009), that the apartment only had 40 watt incandescent lamps, 

to make the calculations easier, and would be exchanged to 4 watt LED lamps. To see 

how the result would differ with other assumptions the sensitivity analysis was 

calculated with 3 watt and 7 watt LED lamps, see Figure 17. A 3 watt LED lamp 

corresponds to a 25 watt incandescent lamp and 7 watt LED lamps corresponds to a 60 

watt incandescent lamp (Överkalix Kommun, 2014). 

 

 

Figure 17. Sensitivity analysis for lighting with three different LED lamps;  

3 W, 4 W and 7 W. 

The Swedish Energy Agency had categorized Cooking as oven, stove, microwave and 

other kitchen appliances. The raw data did not say for how many hours the oven itself 

was used every day and therefore some assumptions had to be made to be able to 

calculate how much the electricity consumption could be lowered when switched to 

more energy efficient appliances. The cooking time was estimated to be six hours per 
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week and the sensitivity analysis calculated how the result would change if the cooking 

time would have been estimated to be 3 or 9 hours, see Figure 18. 

 

Figure 18. Sensitivity analysis for cooking, with three different cooking times; 

3, 6 and 9 hours. 

Since a lot of factors are included in Audio Visual the category is very complex, 

therefore no sensitivity analysis has been made regarding that category. Also no 

sensitivity analysis has been made regarding cold appliances, since the energy saving 

cold appliances is based on facts from Top Ten. 

The minimum values from Figure 19 and 20 are; 3 W LED lamps and 3 hour cooking 

time. The maximum values are; 7 W LED lamps and 9 hour cooking. The total sum of 

lighting and cooking together show how much the final result would change if the 

assumptions were changed.  
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Figure 19. Result of the sensitivity analysis. The minimum values for the assumptions,  

3 W lighting and 3 hour cooking. 

 

Figure 20. Result of the sensitivity analysis. The maximum values for the assumptions,  

7 W lighting and 9 hour cooking. 
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proportion between incandescent lamps and LED lamps is basically the same regardless 

of which power is used in the assumption. Note that the reduction is smaller for 3 watt 

than for 4 watt and 7 watt. This is because the reduction is dependent on the ratio 

between incandescent lamps and LED lamps. 

Concerning the cooking time in the oven, the result is more affected if other 

assumptions would be made. If the cooking time is assumed to be longer, the total 

consumption will understandably be higher and lower if the time is shorted. The 

proportion itself between the original consumption and the one after the exchange to the 

energy efficient products is still the same. It is about how the consumption is up scaled 

or downscaled depending on for how long the oven is used every week, and that is what 

shows as an increase in the diagram. 
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6. Discussion 

In this section the result will be discussed based on the research questions. 

6.1 Power consumption of residential buildings 

It is important to keep in mind that the results of the report are only based on data for 

the electricity consumption of one family. The consumption can vary a lot between 

different households. The results give an approximate picture of a typical Swedish 

residential building and suggest the best possible ways to reduce the electricity 

consumption of a residential building. 

The diagrams showing the seasonal effect, see Figure 2-5, does slightly differ to the 

ones from Zimmermann’s report (2009). This depends on the fact that the measuring 

points were collected manually with the program Get Data Digitizer 2.26. The 

difference will make a false impact on the result, although the impact is small and can 

be neglected. 

The load curve, showing the electricity consumption during an average day, has the 

same pattern for every month of the whole year. This is because every month is based 

on the electricity consumption and the seasonal effects during April. Two distinct peaks 

occur during the day, the first one between hour 8 and 10 in the morning and the other 

one in the evening between hour 16 and 21. These load peaks depend on the fact that 

during these hours the activity at home is highest. The evenings have the highest peaks 

during the whole day, which is not a surprising result. Cooking and Lighting is the 

categories that increases the most during the evening, this depends on the fact that there 

is more activity in the home during the evening. Ventilation is also increasing during the 

evening. That can probably be explained by the assumption that the kitchen fan often is 

used while cooking. The category Audio Visual also increases during the evening, 

probably since the tenants are at home and have time to, for example, watching TV. 

Unlike several of the other categories Computer Site is quite constant during the day 

and evening. The load curve shows that the electricity consumption is presumable 

strongly dependent on the family’s working hours. 

There is a significant difference between the month with the maximum electricity 

consumption and the one with the merest consumption, where the difference is 5.62 kW 

between the highest peaks in December and July. Since the highest hourly electricity 

consumption during the year is 27.65 kW it can be concluded that this is the maximum 

amount of electricity that needs to be produced per hour for this specific household. 

Audio Visual has an electricity consumption over the whole day, even during the night 

although it is very small, which indicates that the standby function is probably in use. 

The standby function is probably widely used among households, and it is important to 

keep in mind when one wants to reduce the electricity consumption of the household. 

As seen in Figure 17, the electricity consumption can be significantly decreased by 
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using LED lamps. Therefore this consumption could be decreased by replacing the 

lamps, but also by increasing the tenant’s knowledge and not have all of the lights 

switched on during the same time. Another large category is Not followed. This 

category includes data for electrical devices which has not been measured. It could 

include chargers for example cell phones, computers and other devices and also other 

temporary electrical devices such as smaller kitchen equipment, hair dryers, shavers etc. 

Since it is not specified in the raw data from the Swedish Energy Agency what this 

category includes, this category has not been exchanged with energy efficient 

appliances. 

As expected, the category Cold Appliances have almost constant electricity 

consumption during the day. It applies for the whole year and is therefore an important 

category to review. The results shows that a swap to energy efficient cold appliances 

reduces the yearly electricity consumption with 32 109.47 kWh, as seen in Appendix F. 

A combined refrigerator and chiller is an alternative way to reduce the electricity 

consumption, this because the chiller could be disconnected during winter season, while 

using a cold pantry instead. 

A combined refrigerator and chiller would due to the calculations consume a larger 

amount of electricity than a full size refrigerator. The result is roughly approximate 

since the calculations depend on the assumptions made in the report. A chiller would 

probably consume less electricity than a refrigerator in the same size, but data regarding 

this could not be found. It is also notable that the larger refrigerator consumes less 

power than the smaller one. The facts depend on the items selected for this report, and 

Top Ten listed only large refrigerators when facts about a smaller refrigerator were 

wanted for the calculations. 

Since the raw data received from the Swedish Energy Agency is measured during 2006, 

the average electrical consumption would have decreased if it was measured today, this 

because more energy saving products are produced and developed. This means that the 

category Not Followed probably could be significantly reduced, since a lot of factors are 

included. Also standby functions etc. are assumed to consume less power in newer 

products. Another category that would not be the same if it was measured today is 

lighting. Since 2012 it is forbidden for member states of the EU to produce incandescent 

lamps, and is therefore not in use nowadays. This was not the case in 2006, when the 

measuring took place, and that is why incandescent lamps have been used in the 

calculations. 

The dishwashing machine’s using pattern follows the rest of the load curve, with 

highest consumption between hour 9 and 10 and hour 18 and 19. By installing a 

dishwasher that is driven by HWC technology the load peaks will decrease and the 

distribution of load peaks will change. This since the category Dishwasher has a higher 

distribution at the same time as the load peaks fall. The category Cooking will act the 

same way since installing gas stoves will decrease the power load because the gas stove 

only will consume power while using the electricity driven oven, as seen in Figure 9-11. 
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As seen in the figures, the reducing factor regarding cooking is not that big compared to 

the other categories. The smaller reduction depends on the electricity driven oven. By 

using a gas driven oven the electrical consumption would be minimized while cooking. 

6.2 Individuals behavior 

How individuals observe specific information depends a lot on the person's knowledge 

about a topic. Therefore the knowledge about power demanding products in the 

household is an important factor of how individuals are acting while buying home 

appliances. A more environment-friendly knowledge could result with individuals 

buying less power demanding products to their households, and also using devices in a 

more energy efficient way. Older generations are in general more careful to conserve 

their resources than younger. This means that it could be valuable for the municipality 

to focus on developing younger people’s knowledge. The fact that younger people owns 

newer refrigerators compared to older could be because they have moved more recently. 

Individuals may change their lifestyle to become more environment-friendly by making 

information more available, such as the electricity bill. This will increase individual’s 

knowledge without laying all responsibility on them. The unit kWh is difficult for some 

individuals to understand and therefore a more simplified electricity bill could raise the 

awareness about their power consumption, which in turn could lead to a more power 

less demanding lifestyle. Changing the electricity bill is difficult for Knivsta 

municipality to do, although the municipality could produce a program where the 

tenants are able to insert their monthly electricity consumption. The program could then 

include a comparison and reference data to the consumed power, such as the customer’s 

electricity consumption during the same period the year before. The program could also 

provide feedback on the families’ electricity consumption and include different grades. 

This will have the same effect as environmental labels that are easy to understand and 

gives a lot of information by just looking at a figure. This would give the tenants 

individual information based on their own capacities which is important since all 

families have different conditions. The program could also include an information 

section where information regarding how appliances can be used in a less power 

demanding way. 
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Since it is difficult for a person to calculate possibilities for power efficiency regarding 

their home electronic devices, the property owner could make a list of companies and 

manufacturers that have less power demanding technology. This could reduce the 

electrical consumption in the apartments. The devices on the list could, for example, be 

appliances that have an improved design and do not have standby functions. 

Replacing household appliances to less power demanding devices will decrease the 

power consumption. A way for Knivsta municipality to control the electricity 

consumption of the residential buildings is to install energy efficient appliances in the 

apartments. The peaks of the power load will decrease by replacing dishwashers, 

washing machines and dryers to HWC products. This because HWC products do not 

consume electric energy, except while the devices needs to be heated to a temperature 

that are over the buildings energy sources. 

Public areas of the residential building can be fitted with LED lamps to reduce the 

electricity consumption. A sensor, which can detect when the room needs light or not, is 

also a useful solution to save electricity. 

Although the power demand will decrease using less power demanding products in the 

building, it is important to discuss the economic investment that is necessary to install 

the devices. LED lights are significantly more expensive than light bulbs which can 

make the assumption to replace all lamps to LED lamps inappropriate. Similarly it is 

expensive to invest in top-rated household appliances such as HWC products and 

A+++-rated devices. 

Because of the technical development of household appliances, a reminder could be sent 

out to the property owner when kitchen devices, washers and dryers have been installed 

over a certain amount of years, this to always have new household appliances that are 

demanding less power. 

To avoid that the tenants are getting tired and stop thinking about the electricity 

consumption, the property owner could send out information letters regarding how 

much electricity the residential buildings are using every third month. The information 

letters could also include how much money the property is saving on electricity use at 

the moment. The property owner can then invest in playgrounds and patios in Nydal, 

from the money that the buildings hopefully will save. If the program where tenants can 

insert their private electrical consumption are being well used, this information letter 

can be implemented into that program so all information is accessible at the same place. 
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6.3 Further work 

In this report the calculations is based on the assumption that the buildings in Nydal 

only consist of residential apartments. The load peaks of the residential building 

therefore occur during the morning when everybody gets ready for work or school, and 

in the evening when everybody comes home again. What would be interesting to 

analyze would be to see how the electrical peak loads changes if parts of the building 

would be of office spaces. How much could the load be even out, if the office spaces 

consumed electricity during the day? 

Another part that could be interesting to investigate is installation of smart grid, which 

could help reduce peak loads (Swedish Smart Grid 2014 B). Stockholm Royal Seaport 

is a pilot project, where smart grids will be used as control systems of the electricity 

consumption in the home (Swedish Smart Grid 2014 A). It might be too expensive to 

install in Nydal, but many ideas and small parts from it can probably be used in the 

buildings in Nydal.  
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7. Conclusion 

This study has focused on the following research questions; 

 What is the required power demand for a possible residential building in 

Knivsta? 

 How much is it possible to reduce the building's load peaks, and which factors 

contribute the most to the reduction? 

 How can an environmentally conscious lifestyle of the tenants affect the electric 

load? Is it possible to influence individual’s behavior when it comes to power 

demand? 

Working hours, personality, the power load of household appliances etc. will affect the 

load different because of different using paths. Therefore it is impossible to find a 

specific power demand for a residential building, although estimation has been made for 

a residential area consisting of 34 apartments. 

The total amount of electricity consumption for the residential building’s households are 

about 93 MWh during a year. By selecting energy efficient appliances in the apartments 

the total household electricity consumption of the residential building can be reduced by 

about 55 MWh, which is almost a 60 % reduction per year. Two load peaks between 

hour 8 and 10 and hour 16 and 21, which mainly depends on the categories Cooking, 

Lighting and Dishwasher. Although the categories Cold Appliances, Audio Visual and 

Not Followed are constantly high during the whole day and therefore important factors 

to reduce. This can be achieved by installing energy efficient products by using Top 

Ten’s list over the most energy saving household appliances available on the market. 

Installing LED lamps and HWC driven products also reduces the power demand 

significantly. By installing HWC driven products in the common washhouse the 

residential electricity can be reduced by 29 %. 

As this study shows, a more environment-friendly lifestyle affects the electric load. This 

by decreasing the power demand with buying less power demanding products, but also 

by using the power demanding products in a more energy efficient way. Knivsta 

municipality is able to help the tenants in Nydal to increase their knowledge. By 

increasing individual’s knowledge about power demand and energy saving, it is 

possible to influence individual’s behavior and with that reduce the electric load. An 

example of this could be with a program that stores the tenant’s electricity 

consumptions and provides feedback that is easy to understand. This can make the 

tenants to invest in less power demanding products, such as TV’s without standby 

functions. The property owner could provide the tenants with a list of companies and 

manufacturers that have less power demanding household appliances. This will reduce 

the responsibility on the tenants. 
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Appendix A 

The table shows the average hourly electricity consumption (W), during one average 

day in April. 
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00h 8.71 143.80 0.95 3.42 0.00 24.35 3.29 0.00 184.52 

01h 7.82 146.23 0.93 4.23 0.00 29.39 2.66 0.24 191.51 

02h 8.38 146.48 0.96 4.56 0.00 25.12 1.14 0.00 186.64 

03h 5.32 145.28 0.96 0.92 0.00 21.83 1.41 0.00 175.72 

04h 7.97 142.01 0.96 3.27 0.00 17.21 2.12 0.00 173.55 

05h 10.84 139.08 0.95 4.46 0.00 23.78 1.79 0.00 180.90 

06h 19.54 140.28 0.96 10.04 30.08 20.64 6.53 0.68 228.75 

07h 31.99 142.60 1.65 24.06 27.57 114.52 12.69 1.55 356.62 

08h 60.50 146.34 4.53 52.93 23.33 95.53 22.14 1.57 406.86 

09h 79.99 149.51 5.64 66.95 135.43 79.76 31.46 1.92 550.65 

10h 64.32 151.95 4.61 24.80 121.64 112.47 31.72 0.15 511.66 

11h 40.09 154.54 4.15 8.48 57.17 65.54 30.23 1.48 361.68 

12h 36.24 149.01 3.62 74.32 42.92 107.50 30.58 1.78 445.98 

13h 34.54 147.88 4.34 29.74 0.03 105.96 20.32 1.68 344.49 

14h 48.47 143.44 3.01 54.21 41.37 113.72 24.93 0.58 429.72 

15h 56.87 142.88 2.14 46.79 25.34 132.69 17.64 1.53 425.87 

16h 64.80 147.67 5.47 87.76 33.06 212.50 22.14 3.98 577.38 

17h 68.73 160.25 7.41 129.21 31.06 207.96 20.76 7.98 633.36 

18h 79.49 156.99 6.00 153.66 115.72 117.14 45.77 6.45 681.23 

19h 82.78 152.59 6.71 7.54 199.52 88.20 53.67 0.82 591.81 

20h 111.51 152.11 6.99 3.83 44.52 151.15 61.14 0.82 532.07 

21h 106.05 153.52 6.45 1.16 88.25 159.63 86.66 3.11 604.84 

22h 73.44 150.18 4.68 1.82 42.65 187.77 59.51 0.65 520.71 

23h 20.48 145.24 1.19 0.00 22.47 95.51 14.60 0.00 299.49 
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Appendix B 

The weeks that is included in every month. A specific week, Chosen week, is 

representing each month during the year. 

Month Week Chosen week 

January 1 to 5 3 

February 5 to 9 7 

March 9 to 13 11 

April 13 to 17 15 

May 18 to 22 19 

June 22 to 26 23 

July 26 to 31 29 

August 31 to 35 33 

September 35 to 39 37 

October 39 to 44 41 

November 44 to 48 45 

December 48 to 52 49 

 

  



44 
 

Appendix C 

The seasonal effect changes for the different categories. 

Value is the value given from the seasonal effect changes, measured with the program 

Get Data Digitizer 2.26. Share is every week’s value divided with the value from week 

15. 

 Cooking Lighting Cold 

Appliances 

AV  

(with TV) 

Week Value Share Value Share Value Share Value Share 

1 1.37 1.46 1.64 2.10 0.86 0.85 1.51 1.71 

3 1.27 1.36 1.45 1.92 0.89 0.88 1.36 1.55 

5 1.19 1.27 1.32 1.69 0.92 0.90 1.25 1.42 

7 1.12 1.20 1.17 1.54 0.94 0.93 1.16 1.32 

9 1.07 1.14 1.04 1.37 0.96 0.95 1.07 1.22 

11 1.01 1.08 0.95 1.21 0.97 0.96 1.00 1.14 

13 0.97 1.04 0.86 1.11 1.00 0.98 0.93 1.06 

15 0.94 1.00 0.78 1.00 1.02 1.00 0.88 1.00 

17 0.90 0.96 0.72 0.91 1.03 1.02 0.84 0.95 

19 0.88 0.94 0.67 0.84 1.04 1.03 0.80 0.92 

21 0.85 0.91 0.64 0.79 1.05 1.04 0.77 0.88 

23 0.84 0.89 0.62 0.75 1.06 1.04 0.75 0.85 

25 0.83 0.88 0.62 0.72 1.07 1.05 0.73 0.84 

27 0.83 0.89 0.63 0.72 1.07 1.06 0.74 0.84 

29 0.83 0.89 0.65 0.73 1.07 1.06 0.75 0.85 

31 0.85 0.91 0.69 0.76 1.07 1.06 0.77 0.88 

33 0.87 0.93 0.74 0.80 1.07 1.05 0.79 0.90 

35 0.90 0.96 0.81 0.87 1.07 1.05 0.80 0.91 

37 0.94 1.00 0.90 0.95 1.06 1.04 0.88 1.00 

39 0.98 1.04 0.99 1.05 1.05 1.04 0.94 1.07 

41 1.02 1.09 1.10 1.15 1.04 1.03 1.00 1.14 

43 1.07 1.14 1.22 1.28 1.03 1.02 1.08 1.23 

45 1.13 1.20 1.38 1.42 1.02 1.00 1.16 1.32 

47 1.19 1.27 1.54 1.61 1.00 0.98 1.25 1.43 

49 1.27 1.36 1.70 1.79 0.98 0.97 1.26 1.55 

51 1.35 1.44 1.80 1.98 0.96 0.94 1.36 1.42 
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Appendix D 

The table shows the data for the energy efficient appliances. 

 

* Measured on a standard product without HWC connection. 

**A 4 W LED lamp corresponds to a 40 W incandescent lamp (Överkalix Kommun, 

2014). The electricity consumption of a LED lamp during is therefore the total energy.  

1) Top Ten (2014b) 

2) Electrolux (2014a) 

3) Electrolux (2014b) 

4) Top Ten (2014c)  

5) Whirlpool (2014) 

6) Gorenje (2014) 

7) Asko (Undated e) 

  

Devices Capacity Energy 

classification 

Power 

demand 

(kWh/ 

month) 

Other comments 

Kitchen     

Refrigerator     

Electrolux 

ERF3100AOW
1) 

300 L
2) 

A+++
2) 

5.92
2) 

Large vertical 

refrigerator, LED lights
2) 

Electrolux 

ERG1505AOW
3) 

155 L
3) 

A++
3) 

16.42
3) 

Small vertical 

refrigerator, LED lights
3) 

Freezer     

Whirlpool 

WVA35643 NFW
4) 

342 L
5) 

A+++
5) 

16.7
5) 

Large vertical freezer
5) 

Stove     

Gorenje K66121AX    Gas stove with 

convection oven 

Oven     

Gorenje K66121AX   18.96
6) 

Gas stove with 

convection oven 

Cleaning     

Washing machine     

Asko W6884
7) 

8 kg
7) 

A+++*
7) 

 HWC product
7) 

Dryer     

Asko T784
7) 

7 kg
7) 

B*
7) 

 HWC product
7) 

Dishwasher     

Asko D5654 XL
7) 

14 dinner 

sets
7) 

A+*
7) 

 HWC product
7) 

Lighting     

LED 4W   61.7** Average consumption 
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Appendix E 

The table shows the distribution of the incandescent light bulbs unit wattage. It is based 

on information from figure 2.340 in Zimmermann’s report (2009). 

 Watt (W) Percent (%) Decimal Calculation (W) 

 2.5 2 0.02 0.05 

 15 12 0.12 1.8 

 27 27 0.27 7.29 

 30 1 0.01 0.3 

 35 3 0.03 1.05 

 40 34 0.34 13.6 

 50 2 0.02 1 

 60 17 0.17 10.2 

 75 2 0.20 1.5 

Sum: 334.5   36.79 
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Appendix F 

The table shows the monthly electricity consumption of both the original consumption 

and the new consumption after putting in energy efficient appliances. The consumption 

concerns a residential building consisting of 34 apartments.  

Note that the new value for Cold Appliances is for the large refrigerator. 

 Audio Visual Cold Appliances Computer Site Cooking 

Month Original 
New 

Value 
Original 

New 

Value 
 Original 

New 

Value 
Original 

New 

Value 

January 1782.19 - 3190.22 677.51  86.97 - 1104.73 874.76 

February 1524.72 - 3353.49 712.19  86.97 - 976.74 773.41 

March 1314.68 - 3471.48 737.25  86.97 - 881.73 698.18 

April 1151.45 - 3620.85 1125.97  86.97 - 814.12 644.64 

May 1054.01 - 3719.60 789.94  86.97 - 762.98 604.15 

June 1030.26 - 3777.00 802.13  86.97 - 728.43 576.79 

July 980.28 - 3820.84 811.44  86.97 -  723.35 572.77 

August 1031.10 - 5945.16 1262.58  86.97 -  754.56 597.48 

September 1156.46 - 3762.74 799.10  86.97 -  813.43 644.10 

October 1315.09 - 3719.60 789.94  86.97 -  888.70 703.70 

November 1522.93 - 3634.76 771.92  86.97 -  980.62 776.49 

December 1786.47 - 3498.22 742.92  86.97 -  1105.35 875.25 

Total sum 15649.64  42132.34 10022.87  1043.61   10534.74 8341.71 

Reduction    32109.47      2193.04 

 

 

  

 

 

 Dishwasher Not Followed Lighting Ventilation 

Month Original 
New 

Value 
Original 

New 

Value 
 Original 

New 

Value 
Original 

New 

Value 

January 1103.75 0.00 78.54 -  1182.09 118.21 51.18 - 

February 1103.75 0.00 78.54 -  947.18 94.72 45.25 - 

March 1103.75 0.00 78.54 -  748.69 74.87 40.85 - 

April 1103.75 0.00 78.54 -  617.01 61.70 37.72 - 

May 1103.75 0.00 78.54 -  515.47 51.55 35.35 - 

June 1103.75 0.00 78.54 -  462.15 46.21 33.75 - 

July 1103.75 0.00 78.54 -  451.23 45.12 33.51 - 

August 1103.75 0.00 78.54 -  493.84 49.38 34.96 - 

September 1103.75 0.00 78.54 -  584.68 58.47 37.69 - 

October 1103.75 0.00 78.54 -  712.44 71.24 41.17 - 

November 1103.75 0.00 78.54 -  876.11 87.61 45.43 - 

December 1103.75 0.00 78.54 -  1105.59 110.56 51.21 - 

Total sum 13244.97  942.43   8696.46 869.65 488.07  

Reduction  13244.97     7826.82   




