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Abstract

No more socks on the radiator!

The aim of this report is to present an 
Industrial Design Diploma work carried out at 
Lund University and in cooperation with
Electrolux AB. The report describes everything 
from the formulation of a problem to the final 
result.

I have, in my Diploma work, looked at 
laundry  machines for compact living. Today 
there are no really good alternative for doing 
laundry in a small space.  My solution to the 
problem is a small wall-mounted washing 
machine that can wash approximately one kilo 
of garments. It will be a complement to the 
Laundromat, not a substitute. It should be a 
great help when you want to wash a shirt for 
tomorrow or have no time to wash socks and 
underwear. 

My concept product will be an inspiration for 
developing new smaller washing machines for 
people living in small apartments. 
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Background 

Laundry is a very debatable subject. Almost 
everyone has done it and there are differ-
ent feelings associated with it, everything 
from joy, lust and pride to anger, contempt 
and panic. In our society the time spent on 
domestic work is restricted. Still, the time 
spent on laundry is the same as it was 50 
years ago. This is because in 1930 a family of 
four washed 300 kg of laundry a year. Today, 
the same family would wash 700 kg a year. 
The increase in the amount of laundry is even 
higher, if you take in the fact that the clothes 
and textiles today are much easier to wash. 

The trend today is that people buy as big 
washing machines as they can. This is because 
there is no difference in price between a 3 and 
5 kg machine. Many choose a bigger machine 
thinking they get more for the money.  The 
problem is that, for households with one or 
two persons, a washing machine over 4 kg is 
too big and you save money in the long run if 
you choose a smaller machine. 

Another trend today is that people are moving 
to smaller places and bigger cities. This means 
that people buy large washing machines while 
the space where they have them is getting 
smaller. Today you can not find a really good 
laundry alternative for compact living on the 
market.
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Brief

The aim for this diploma work is to find 
a complement to the laundry room or the 
Laundromat. The aim is to present a small 
washing appliance with a drying function. 

The product should give the people living in 
apartments the freedom of having a personal 
washing machine. It should be compact 
but still able to wash a couple of shirts. The 
product might be portable and able to plug 
in anywhere. It should be fully automatic and 
heat up the water by itself. After the washing 
process it should start to dry the clothes if 
you want to. The solution should be possible 
to place in the kitchen as well as in the 
bathroom. 
   
The final result should be a washing machine 
that fits in where standard machines can not 
be installed or where space is limited. A great 
help when you are in a rush and just need to 
wash a couple of garments. It will save you 
time, water, space and energy.

It can also be a complement to an ordinary 
home machine for washing small amounts 
such as baby clothes, woollen socks or clothes 
in unusual colours or it can be used in 
temporary housing.  
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This diploma work is done in co-operation 
with Electrolux. The Electrolux Group is the 
world’s largest producer of powered appliances 
for kitchen, cleaning and outdoor use, such 
as refrigerators, washing machines, cookers, 
vacuum cleaners, chainsaws, lawn mowers, 
and garden tractors. Every year, customers in 
more than 150 countries buy more than 55 
million Electrolux Group products for both 
consumer and professional use sold under 
famous brands such as AEG, Electrolux, 
Zanussi, Frigidaire, Eureka and Husqvarna. In 
2004, Electrolux had sales of SEK 121 billion 
and 72,000 employees.

Electrolux slogan is  - Make life a little easier

Electrolux

Some of Electrolux products 
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Research - History

The first mechanical washing machine ap-
peared in the middle of the 19th century. A 
closed tub with wooden paddles, agitators, 
allowed the laundresses to work in an upright 
position. The fixed tub with a hand propel-
lered rotating agitator was the forerunner of 
the rotating tub, the gyrator. The basic prin-
ciple of these old machines is the same as in 
modern agitator machines. 

The first electrical washing machine was 
produced in the USA in the beginning of the 
20th century. At the end of the 1940’s the 
electrical machines were fitted with an impel-
ler. During the 1950’s a heating element and 
automatic spin cycle were added to the ma-
chines. Some had a separate spinner alongside 
the drum. In the 1960’s came the advent of
automatic machines which, with a touch of 
a button, washed, rinsed and spinned in the 
same drum. 

At the end of the 20th century washing 
machine technology continued to evolve. 

History 

Electromechanical controls have been re-
placed by electrical ones, push-buttons. The 
newer machines require less water and newer 
laundry products work at lower temperatures, 
which makes the laundry process more energy 
efficient.

Washing habits vary according to geographi-
cal regions. The evolution of the washing 
machine has resulted in various types of 
constructions.
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Soap making was known

19751950

Cone stomp with bellows which
forces bubbles through clothes First clothes wringer added 

to the washing machine.

First, hand-powered, 
washing machine with
a drum

1825 1850

First electrical 
washing machine

Wooden wash tubs are replaced 
by metal tubs

The washboard was invented

First machine that can wash, rinse, 
and extract water from clothes in a 
single operation

 Invention of punched card 
control for washing machines

 Launch of first microchip-controlled 
automatic washing machines

Electronics replace electro mechanical 
controls. Energy-saving machines with 
new wash cycles

1925190018751797 20052 800 B.C.

Research - History
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The washing machines do not differ very 
much in looks. The properties that differ 
are water consumption, energy use and the 
maximum spin speed. To wash 5 kilos laun-
dry takes between 1 ½ h up to 2 ½ h. The 
amount of water used is between 39 and 65 
litres and the power consumption is  0.85 up 

The washing machines today wash very well, 
irrespective of the size. On the market today 
there are a variety of machines in the sizes 
from 3 kilos to 10 kilos and they cost  4 000 
SEK to 15 000 SEK depending on the model 
and size.

What is on the market ?

Research - What is on the market

to 1.15 kWh. If you want to save energy and 
time you should use a machine with a high 
maximum spin speed. The maximum spin 
speed on the machines on the market today 
ranges between 700 and 1 600 r.p.m. (revolu-
tions per minute). 
 

Standard washing machines on the market
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On the market today, there are some electrical 
machines that are made for less then 3 kilos 
of laundry. These are not standard washing 
machines, more like buckets soaking and 
moving the laundry. The rinsing you have to 
do yourself. 

These machines are produced in eastern Asia 
and sold over internet sites or via mail order 
catalogues. The sizes of the machines are 
about 400 x 400 x 400 mm and their capaci-
ties are about 1. 0 kilo.  

Research - What is on the market

Small washing machines on the market

These machines have not been tested in this 
project, but one can imagine they have the 
same performance as an ordinary hand wash.
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Different types of washing machines

Agitator machines have a laundry tube in-
stalled. This tube is made of plastic, with an 
open, perforated basket inside.
The laundry is put into the tube, followed by 
detergent and finally water. The agitator starts 
up, and the laundry is shaken for 15-20 min-
utes by the motion of the agitator arms which 
create the mechanical action.
This method requires a lot of water and 
energy per kilo of textiles, and consequently 
the overall efficiency does not fulfil European 
requirements and standards.

This type of washing machine is most com-
mon in the USA.

Impeller machines are also called pulsator 
machines. This kind of washer is most com-
mon in Japan.

The construction is based on a rotating ribbed 
disk, which is mounted either in the base of 
the tube, or on the side of it. The ribbed disk 
provides the mechanical action needed to at-
tain washing efficiency. 

The washing time is normally adjusted to 
match the degree of soiling, and a repeated 
use of the washing liquid is common.

Drum machines are used mainly in Europe 
and are the most advantageous kind of wash-
ing machines. Both water and energy con-
sumption are low in a drum machine if one 
compares it to the other types of washing 
machines.

The laundry is loaded through a door in the 
side of the drum or through its open front. 
When the drum rotates, the textiles are fed 
through the liquid, and when they reach the 
top of the drum they fall down into the liquid 
again. The liquid therefore penetrates the 
textiles thoroughly, and an effective mechani-
cal action is achieved. Today, drum machine 
with a built-in extractor is considered to be 
the machine of professionals.

Research - Technical information
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Different types of tumble dryers

Research - Technical information

The tumble dryer is used to dry garments, or 
in other words; to evaporate the water with 
the purpose of obtaining a quick and efficient 
drying process.

Energy consumption and drying time are 
closely connected. Tumble dryers are the most 
energy consuming units in a laundry – they 
account for more than half of the total energy 
consumption in the laundry process. 

Sensor drying tumble dryers automatically 
stop the machine when the clothes have 
reached the level of dryness that you have 
selected, therefore saving time and money by 
not over drying your clothes.

The newest kind are the “Washer dryers” that 
combine the features from washing machines 
and tumble dryers into one machine. They 
are the same size as a conventional washer, 
and are ideal if space is an important 
consideration.

 Vented tumble dryers  work by expelling the 
hot, damp air from your wash through a hose 
that can be fixed to a permanent vent in an 
outside wall or simply hung out of a window 
during operation. This might not always be 
possible and then there will be a very damp 
environment indoors. Some models have 
multiple outlets but others are located either 
at the front, rear or side of the dryer. 
 

Condenser tumble dryers do not need venting 
though an outside wall and are therefore often 
better for those where space and ventilation 
is a concern. This type of dryer works by 
turning steam created by drying clothes into 
water which is then collected in a reservoir 
that can be removed and emptied when it is 
full. This is the most common type of tumble 
dryer nowadays.

Cold air

Warm damp air
turns into water

Cold air

Warm damp air
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Water

Research - Technical information

Ordinary washing machines have to be 
installed by a professional. The water in- and 
outlets are connected to the water pipes in the 
house. The connection must have a special 
valve so it can be turned off manually. 

The only small appliance on the market that 
can be connected to water is the countertop 
dishwasher. It can be connected to water 
from the tap with a special device. The device 
makes it possible to use the tap while the 
machine is in action.

The waste water should be led to the nearest 
sewage. It is preferable if it one can connect it 
to the drain pipe of the washbasin.  

One should not lead the waste water to the 
bathtub or washbasin. The detergent in the 
waste water creates stains on the enamel and 
makes it dull. 

Waste water
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Research - Technical information

Electrical installations in a bathroom must 
always be done by a professional, but most 
machines on the market now have a plug that 
can fit into a normal socket.

The electrical sockets must be 600 mm 
horizontally from the bathtub and shower, 
and 1700 mm from the floor. All machines on 
the market should meet with the international 
safety requirements. For example the door  
can not be opened while the drum is moving.  

Electricity Energy symbols

This labelling scheme is designed to offer a 
standardised method of choosing the most en-
ergy efficient appliances. The energy efficiency 
class is graded: ‘A,’ - most efficient, ‘G’ - least 
efficient.

The energy label was developed by the Euro-
pean Union and should help consumers to 
make a more informed choice when buying 
an appliance by allowing them to  compare 
the energy consumption of different models.  
 
Energy efficient appliances will save you 
money on your energy bill and are less harm-
ful to the environment. 

Today almost every washing machine is la-
beled an A or A+. 
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Spinning

The extraction de-waters the laundry to 
achieve a faster drying process. The drum 
spins around 1 000 r.p.m.  and extracts the 
water from the textiles.

It is important to select the correct extraction 
time, which is determined by the textile mate-
rial. 

Drying

There are different ways to dry clothes and 
textiles. The oldest way, still used, is to hang 
the laundry on a clothes line and let the air 
temperature dry it. Newer ways are putting 
the clothes into a tumble dryer or hanging 
them in a drying cabinet where warmer air 
accelerates the drying process.

Washing

Traditional washing is used for washing com-
mon linen which does not require any special 
treatment. Domestic laundry is a traditional 
example of washing, where water is the wash-
ing medium.

To obtain a good washing result and washing 
economy the filling factor is important. The 
correct filling factor ensures that the drum 
is loaded with the correct amount of laun-
dry. The filling factor varies according to the 
textile of the laundry, as well as to the degree 
of soiling.

The traditional washing process will treat 
and rinse the laundry in the following order:  
washing, rinsing, spinning and drying. The 
main wash is carried out at a temperature of 
30°C-90°C .

Rinsing

The purpose of rinsing is to remove the deter-
gent and the loosened dirt from the laundry. 
In normal washing machines this is achieved 
by adding large volumes of water to gradually 
dilute the washing liquid.

The standard procedure for normal and slight-
ly soiled laundry usually requires three rinses.  
First cold water is supplied to the drum. Then 
the machine operates a couple of minutes un-
til the clean water has diluted all the washing 
liquid. After that the water is drained from 
the machine and the process is repeated. 

Research - Technical information
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Research - Technical information

Sinner’s circle

When textiles are being washed, the process is 
basically a combination of mechanical action, 
chemical processing, time and temperature. 
This is graphically visualised in a circle dia-
gram invented by a man named Sinner. 

The purpose of the circle is to show that the 
total sum of these factors; mechanical and 
chemical processing, time and temperature, 
corresponds to the energy required to wash a 
certain amount of a certain type of textile. If 
one washing parameter is changed, the others 
must be altered correspondingly.

The circle diagram shows how the parameters 
must be altered correspondingly, in order to 
achieve the same washing result. 

Time

The appropriate washing time depends on the 
type of chemicals used, as well as the degree of 
soiling of the textiles. The degree of soiling is, 
therefore, a very important consideration. 

Washing time also differs substantially be-
tween Europe on the one hand and the USA 
and Japan on the other. Most of the difference 
is due to the different washing techniques 
normally used, such as relatively low wash 
temperatures and the absence of built-in heat-
ing units in the USA and Japan as compared 
to Europe.

The heating in European washing machines 
consumes a great deal of time. Normally, a 
60°C washing program lasts more than an 
hour. The corresponding value for American 
and Japanese machines used in Laundromats 
and coin-ops is 20-30 minutes.

Temperature

Temperature affects the washing result in 
several respects. A high temperature will 
decrease the water surface tension, dissolve fat 
stains more easily and increase the bleaching 
effect. The proper washing temperature 
depends on the type of textile, if the textile is 
white or coloured, the degree of soiling, the 
textile quality and local hygiene demands.     

In Western Europe, clothes are commonly 
washed in the  temperature range of 30°C-
95°C. In the USA and Japan, temperatures are 
considerably lower, in the USA approx. 55°C 
and in Japan only 25°C.

The differences in temperature are mainly 
based on tradition. However, the trend is that 
the European washing temperatures are drop-
ping towards 30-60°C. One reason for this is 
that manufacturers are developing detergents 
which are effective at lower temperatures.
Another reason is that washing at a lower 
temperature lowers the energy consumption, 
which is better for the environment.
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Chemicals

The most important ingredient in the washing 
process is water. The second most important is 
the detergent and its composition. Chemicals 
have several functions in the washing process. 
They lower the surface tension. This enables 
the water to wet the textiles thoroughly. The 
detergent also dissolves the dirt stain and 
some of them bleach the stain. They also pre-
vent the dirt/stain from sticking to the textile 
again.

Washing programmes on new machines 
will generally take longer time than older 
machines. This is because the bleaches and 
enzymes in today’s detergents work best at 
temperatures of 40-50ºC and need a longer 
working time for optimum results.

Research - Technical information

The mechanical action is created by the wash-
ing machine. In brief, the mechanical action 
has the following functions in the washing 
process: 
 - To release the stain, by loosening the dirt’s 
grip on the fibres.
 - To start the “stream” of detergent through 
the textile.
 - To keep the pigment and fat separate in the 
fluid. 

In this respect, drum machines are most 
advantageous, since the water and energy 
consumption is low but the washing result is 
good. 

The mechanical action’s effect on the laundry 
can be altered by changing either the rhythm 
of alteration, or the water level in the drum. 
The mechanical action is performed in differ-
ent ways, depending on the type of washing 
machine. 

When the drum rotates, the textiles are lifted 

Mechanical action

above the water level. Before reaching maxi-
mum height, the laundry falls down into the 
water again.

A reversing movement will keep the textiles 
apart. This prevents an inseparable mass of 
textiles in the drum once the washing pro-
gram is complete.
 
 

12 s 12 s12 s 12 s

3 s 3 s 3 s

Rotating 
right

Rotating 
right

Rotating 
left

Rotating 
left
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Research - Technical information

Parts in a standard drum machine

Delivery valve,  fills the washing 
machine with the correct 
amount of water.

Detergent dispenser drawer

The outer tub, which seals in all 
the water, is bolted to the body 
of the washer. Because the inner 
tub vibrates and shakes during the 
wash cycle, it has to be mounted 
in a way that lets it move around 
without banging into other parts 
of the machine.

The inner tub is the one that holds 
the clothes. It is not fixed, and the 
sides are perforated with holes so 
that when the tub spins, the water 
can leave.

Heater, heats the water to the 
right temperatures

Motor, makes the machine spin Waste water pump, pumps water 
out into the drain

Circulation pump, recirculates the 
wash water from the bottom of the 
wash tub back to the top

Level detector, connected to a pipe 
that empties water out through the 
bottom of the washing machine 
(onto the floor), instead of letting 
it overflow the tub and possibly 
getting the motor wet. 
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New technologies

Detergent is the most expensive part of a 
wash. Being able to do one without any 
would be great, especially for those who 
are allergic to detergents. Today you might 
be able to do so.  There are pioneers on the 
market producing washing machines that are 
not washing with the conventional method. 
During the project the author has briefly 
looked into some of these future technologies. 
Drying with microwaves and ultrasonic wash-
ing is something new. 

Also the interactive machines which are able 
to tell the user how to wash clothes or warn if 
the user has overdosed the detergent etc. are
coming in the future. There can be digital in-
formation on the clothes that tell the machine 
how to wash it. Maybe the future is clothes 
with built in nanotechnology.

Research - Technical information

Washing ultrasonic

 A Japanese company, Sanyo, has invented a 
washing machine that uses electrolysis and 
ultrasound to remove organic stains from 
clothes. The machine is fitted with electrodes 
on the side of the tub that electrolyse the 
water, and an ultrasonic wave generator at the 
base of the machine. The ultrasonic waves, 
which are essentially millions of tiny air bub-
bles, help loosen grime and grit on clothes in 
a purely mechanical action. 

Electrolysing the water produces active 
oxygen, or forms of oxygen such as hydrogen 
peroxide and ozone, and hypochlorous acid, a 
mild bleaching agent. Hypochlorous acid kills 
bacteria while active oxygen dissolves such 
dirt as the residue of body sweat. Sanyo claims 
this is enough for cleaning shirts, underwear, 
and towels soiled primarily by perspiration. 
Detergent should be used in the ultrasonic 
machine to clean clothes heavily stained with 
dirt or grease. 

But there are aspects talking against this 

method of washing. The findings of a study 
that compared laundry loads washed with and 
without soap you can see below. When you 
see the result you would not want to put your 
clothes in this ultrasonic machine. But with 
some development it might be a good com-
plement in the future.

Washed with Sanyo’s 
detergent standard cycle

Washed with Sanyo’s 
“Detergent zero cycle”  

The textile fibres after 
washing with a deter-
gent standard cycle

The textile fibres after 
washing with Sanyo’s 
“Detergent zero cycle” 
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Research - New technologies

Drying with microwaves

Appliance engineers are working to reinvent 
the clothes dryer. The EPRI (Electric power 
research institute, USA) researchers expect 
microwave clothes drying technology to be as 
much as 65 percent faster than conventional 
dryers. 

In a standard dryer, air is heated to approxi-
mately 170° C; the heat once transferred to 
the surface of the wet clothing then evaporates 
the water. The later stages of drying are mostly 
inefficient. Heat must penetrate the fabric 
to vaporize moisture, but the vapor escaping 
from the fabric cools the material, which then 
must be reheated to continue the process. Be-
cause of the need to heat the fabric, its surface 
gets as hot as 65°C, shrinking it and cutting 
service life. 

Microwaves, however, can penetrate the sur-
face of wet clothing and heat the water inside 
directly, so the fabric in a microwave dryer 
would stay cooler, about 45°C. A flow of 
warm air passing through the dryer carries the 

evaporated moisture away. This drying process 
is both shorter and cooler, so it is gentler to 
clothing. 

To avoid the problems with metal objects, you 
could, according to EPRI, switch to electric 
resistance heaters when the clothes are almost 
dry. There are still some technical issues that 
need to be solved before these are available on 
the market, but there will definitely be micro-
wave drying as an option in the future.
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Laundry facts

When washing textiles there are two impor-
tant factors to have in mind if you want to 
avoid mishaps. These are temperature and the 
colour of the garments. Different textiles must 
to be washed in different temperature to avoid 
damage of the fabric. A too high temperature 
can shrink the object. To ease the sorting of 
clothes there are labels on most garments. The 
most common labels can be seen to the right.

In the machines today, there are a range of 
programmes. The number of programmes will 
vary according to the sophistication of the 
machine, but generally they will break down 
into cottons (need the most rigorous washing 
action), synthetics or easy care (need gentler 
action), delicates (similar to synthetics pro-
gramme, but gentler) and woollens (need lots 
of water and very little agitation).The latest 
machines have hand wash programmes for 
fabrics such as fine wools or silk, and these 
are actually even gentler and more effective 
at protecting your clothes than washing by 
hand.

Wash a full machine at the temperature shown in the picture. Nor-
mal rinsing and normal extraction.

A bar under the washtub or circle means that the treament should 
be milder. The washer should be loaded with half the amount of 
laundry. 

A broken bar under the washtub describes a very mild washing proc-
ess at the shown temperature.

Handwash, gentle wash. Maximal temperature 40°C.

  
Do not wash with water

May be tumble dried.

May be tumble dried at a lower temperature setting. 

  
Do not tumble dry.

Research - Laundry facts

40 

40 

60 
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The weight of different clothes

To get an idea of how much laundry weighs, 
some ordinary clothes and other textile 
products, which are washable with a standard 
washing machine, were weighed. The result 
can be seen above

1 Dressing gown
~1,2 kilos

2 Sheets & Pillow case
~1,5 kilos

1 Terry towel
~0,4 kilo

 1 T-shirt
~0,2 kilo

  1 Shirt
~0,2 kilo

1 Sweatshirt
~0,5 kilo 

1 pair of Jeans
~0,9 kilo

6 Socks
~0,3 kilo 

3 pair of Underwear
~0,3 kilo

Research -  Laundry facts
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Target group

The intended target group for this diploma 
work is singles or couples without children, 
living in small apartments. Because of their 
restricted living area, they have no space for 
an ordinary washing machine. They live a 
hectic life, working 40 hours /week or more. 
They prefer spending their free time with 
friends and family instead of doing their 
laundry.

In Swedish apartment buildings there is 
generally a laundry room for everyone who 
lives in the building. These you must book 
in advance and most often the times are 
restricted between e.g. 8 am to 8 pm. For a 
single commuter who works between 8 am 
and 5 pm, this leaves only the weekends for 
laundry.  Weekends are also the time when he 
or she is supposed to meet family and friends, 
relax or  keep up with the deadline at work.

In the rest of the world the most common 
ways to wash clothes, if you don’t have a 
washing machine of your own, is to use the 

Analysis - Target group

Laundromats. For this you have to leave 
your building, wait for an available machine 
and maybe even get some detergent from 
the person before. If you need to do some 
“panic laundry” outside the opening hours 
of the Laundromat the option is washing by 
hand. This might be done in the sink or in a 
bucket. Then when it comes to the drying the 
problem begins. Where can you dry clothes 
in a small apartment? The options are: on 
the radiator, over a chair or over the shower 
curtain rod. 
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The trend of today is that the number of 
households of singles is increasing. In the 
beginning of the 80’s, 33 % of the households 
were households of singles. In 2001 the 
number was 40%. In the bigger cities the 
percentage is even higher. In Stockholm almost 
half the households are households of singles.  

Today people are more and more moving 
to the big cities. The space is limited and 
therefore the apartments are getting smaller. 
The compact living where the indoor space is 
very restricted will demand smaller appliances 
but they have the comfort of a big house.

The singles today are a group with very great 
purchasing power. Under 2003 the singles 
in Sweden consumed goods and services for 
93 billion SEK, which is 170 000 SEK per 
person and year. To be single today is trendy, 
it is a lifestyle. The single households strive for 
the big houses comfort but have not got the 
spaces.  

Singles and their laundry

Analysis -  Target group
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Sub target groups

The fastest growing age group today are 
persons over 60 years old and the elderly. This 
is a group with new demands, a group that is 
used to all the modern conveniences that it 
is offered by today’s appliances. When these 
people move from their houses to smaller 
apartments, they request the same facilities in 
their new housing as in their old houses. For 
them a compliment to the laundry room or 
Laundromat would be good.

Another place where a small machine could 
fit is in summer houses, boats, etc. In those 
places there is no space for a normal washing 
machine and a smaller machine is preferred. 

The product could also work as a complement 
even if you have a normal machine of your 
own. There is a need for a smaller machine 
that can wash small garments such as baby 
clothes and clothes with unusual colours.

Analysis - Target group
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Analysis -  Interviews

Interviews

Interviews have been carried out with about 
50 persons that live in small apartments and 
do not have a washing machine of their own. 
The questions can be seen in Appendix 1

“Laundry rooms – often hard to get a booking, 
and to remember to make one” 

The singles interviewed, wash clothes about 
every second or third week. The factor that 
controls the washing frequency is the amount 
of clothes they have. The first garments that 
people run short of is underwear, T-shirts 
and socks. Almost 45% of the persons have 
one  or several times gone out shopping for 
clothes because they have not had any time 
to do laundry.  Many have, because of their 
working hours, a hard time finding time to do 
their laundry, especially if they use a bookable 
laundry room. 

“The laundry room is ok, you can wash big 
amounts in a short time. The best situation 
would be to have a combination of a small ma-

chine of your own and the common room so you 
could choose between washing bigger or smaller 
amounts.”

Is there a need for the washing machine to 
be in the home? Can washing be done else-
where? Yes and no. For the persons in the 
study there is a great need for a complement 
to the Laundromat or the common laundry 
rooms. Many like the common rooms, they 
have more than one machine, where they can 
do a big amount of laundry at the same time. 
On the other hand, they are not available 
when you panic and need a clean shirt in an 
hour. Only 25% of the persons do wash some 
garments by hand if they need something 
quickly. 

“ The clothes never dry within the booked time”

Another problem many complain about is 
the drying facilities in the common laundry 
rooms. It is not possible to dry the laundry 
in the restricted time. Many bring back wet 

clothes with them to the apartments and hang 
them wherever it is possible to hang clothes, 
on chairs, doors etc. This can make a damp 
atmosphere in the apartment and create big 
problems in the long run. 

“I trust machines where I can see the clothes be-
ing washed.”

One problem is the drying
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How much is a “paniktvätt”?

Analysis - How much is a “paniktvätt”

The “working title” of this project has been 
the Swedish word “paniktvätt”. I have tried 
to translate it into English, but can not find a 
good single word for it. “Paniktvätt” means 
to do a small amount of laundry in a hurry 
and it can also be a name on the product 
doing it for you. A “paniktvätt” is just what 
the final product should be, something that 
helps one out when one is in trouble because 
of undone laundry. 

So how much is a “paniktvätt” or how much 
should the final product be able to wash?  
After the interviews it was very clear that 
the pieces of clothing that we wash the 
most are underwear, T-shirts and socks. 
Trousers and skirts are not the items that are 
a “paniktvätt”, but to be able to wash a pair 
of jeans would be preferable and of course 
the user can be short of trousers as well as 
T-shirts and underwear. 

A pair of jeans for a 100 kilos male weighs 
0.9 kilo. That is the same as 5 pairs of T-
shirts or 10 pairs of men’s underwear. If the 
user can wash this amount in the machine it 
will be a great help in his or her daily life.
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Analysis - Positioning

Positioning

The product´s price should not be too low, 
but yet it should not be an exclusive product. 
The user should feel that he or she gets a good 
product for a reasonable price.

My product

High price

Low price

Low quality High quality

Target group

Individualists

Groups

Reactionary

Early adoptersAmateurs

Proffesionals

Conservative Modern

The final object should appeal to early adop-
ters, people who like to have the newest thing. 
It should be a product that can be personal-
ized. 
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Scenario 1

Analysis - Scenario

Friday ThuW
ThuM

onday

8

4

6

9 3

12

?

?

Mikael and Sara live in 
Malmö, Sweden. Mikael 
works in London during 
the week. When he comes 
back to Malmö on Friday 
evening all his clothes are 
dirty. 

The same evening, 
Mikael, Sara and their 
friends have a night out 
planned. He uses the 
product and within two 
hours he has got clean 
and dry clothes and can 
go out partying.
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Scenario 2 & 

Monday 

14
Tuesday 

15

?

?

“Lucky 
socks”

?

6

9 3

12

6

9 3

12

Marie lives in a small 
apartment and has no 
room for a washing 
machine. She likes to 
wash her training clothes 
after using them. They fit 
perfectly into the small 
washing machine and she 
does not need to rush to 
the laundromat every time 
she has been running 

Daniel is at work chatting 
with his friends and they 
decide to play poker at 
18.30. When playing cards 
Daniel needs his “lucky 
socks”. They are not clean, 
but with the small washing 
machine they are clean, dry 
and ready to wear before it 
is time for poker.

Analysis - Scenario

3
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1 2

First ideas

After having heard the thoughts of the Target 
group and gained knowledge about the laun-
dry process, I started to form some thoughts 
of my own. Trying to find different and new 
ways of how a washing machine could work 
and look like. I ended up with many different 
ideas. I have organized them into 14 catego-
ries that are symbolized by different objects. 

These categories are mainly made to have 
something to discuss around. 
 

Synthesis -  First ideas

- Washing machine and 
dishwasher 2 in 1
- Standard size
- Fills and drains like  an 
ordinarty machine
- Mains  230 V

- Shrink  an ordinary 
machine to 1-1,5 kgs 
- Looks like an ordinary 
machine
- Fills and drains like  an 
ordinarty machine
- Mains 230 V
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5
 

4

Synthesis -  First ideas

3 - A washing ball, roll 
about with the laundry
-Fills and empties   ??
- Gives the feeling of a pet
- Battery

- A thin machine, can be 
wall-mounted
- Takes no floori space
- Hang laundry to dry on 
the door
- Battery /Mains 230 V 
- Fills and empties??

- Portable when not filled 
with water
- Water must be added 
manually
- Drains with a hose to the  
drain
- Battery
- Can be stored away, saves 
space
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6 7

+

8

Synthesis -  First ideas

- Fits in corners
- Fills and empties??

- A counter-top machine
- Fills and empties ??
- Dries with microwaves
- When the machine is 
ready, the clothes are
ready to be worn

- A combination of 
different appliances/ 
accessories to an ordinary 
appliance
- Fills and empties ??
- A counter-top appliance
- Mains  230 V
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10 119

Synthesis -  First ideas

- Collapsible when not 
filled with water
- Fills and empties?
- Mains 230 V
- Can be stored away, saves 
space

- Washing machine in a 
piece of furniture
- Fills and empties?
- Battery/ Mains 230 V
- Saves space

- Washing machine with 
wheels
- Fills and empties??
- Battery/ Mains 230 V
- Saves space
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1413

Synthesis -  First ideas

12 - Aquarium wash
- Transparent cover
- Fills and empties??

- A mechanical washing 
machine
- Saves energy
- Cranks the laundry
- Fills and empties??
- Tosses the laundry to get 
the water out.

- A small compact machine
- Pull-out, can be stored 
under the sink.
- Fills and empties as in a 
dishwasher
- Mains 230 V
- Saves space
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  Torsvik

Pelle Östlund, my supervisor and I visited 
Electrolux Compact Appliances in Torsvik, 
Jönköping. At Torsvik, Electrolux produces 
compact washing machines and dryers. We 
met with Lars-Gunnar Wemlerth, Product 
Manager, who showed us the production and 
the products they manufacture. 

At the end of the visit, the first ideas were 
shown to Lars-Gunnar Wemlerth and Stellan 
Wrangberth,  the Product Design Manager 
at Electrolux and we had a discussion about 
my concepts. They had  some interesting 
comments and new facts that I had not heard 
before. For example, I realized that the height 
of a drum is very important for the washing 
result, so that the laundry moves around in 
the machine.

The compact washing machine and dryer that are pro-
duced at Torsvik. The dryer can be hung on the wall

Synthesis -  Visiting  a manufacturer
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Inner drum

Outer drum

Where can one place a washing machine?

The answer depends on three things: water, 
power and drainage. 

There are three ways to get water in and out 
of the product; from a fixed installation, from 
pouring it in and out by hand or that the 
product turns to a special fixed installation 
by itself and collects and gets rid of the water 
there.

There are a few options how to power a 
washing machine: electricity from a socket, 
electricity from batteries, or manual power. 
Standard machines are stationary and can not 
be moved around. They have to be placed in 
places with easy access to water, electricity and 
drainage.

Places in an apartment where there are easy
access points to water are the kitchen and the
bathroom. If the final product is to be placed 
elsewhere, it must be movable or the user has 
to arrange how to get water to it. 
 

Analysis - Where can one place a washing machine?
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What affects the size?

The size of the product depends on the 
washing method, the parts in the machine 
and if the machine must store all the water 
it needs for a wash.  A standard sized 5 kgs 
washing machine,  uses 40-50 litres of water 
during a wash. The size of the final product 
should be as small and space-saving as 
possible. If the product is to be able to move 
around while washing or wash in places with 
no easy access to water, it has to manage 
double the amount of  used water. This is  
because it has to contain both fresh water and 
waste water.  

70 mm
70 mm

200 mm

The size of a  1 litre milk carton 

10 litre

10 litre

10 litre9 litre

12 litre

 I have not exactly found out how much water 
the final product will use, but it should be 
possible to limit the water consumption to 
about 10-15 litres/wash. This means that the 
final product will have a size of 25 cartons of 
milk. I built up the volumes in milk cartons 
and realized that the water storage will have 
a total size bigger than that of the actual 
drum. When I realized this, I immediately 
eliminated all the concepts with no easy access 
to water. 

One of the advantages gained with a fixed 
installation is that condensed water from the 
drying process can go down to the drainage 
system. 

Analysis -  What affects the size?
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Evaluation of concepts

+

+ Easy to recognize
- Hard to get as big drum size as needed.
- A small one would look like a  washing machine 
for children

+ Saves space
- Hard to get as big drum size as needed.
- What happens to your favourite glasses when the 
machine is spinning?

+ Saves space
? How to get the water in and out
- Hard to fit a drum into a corner

+ Can be fitted where no other washing machine fits
+ Wall mounted liberates floor area
? How to get the water in and out

+ Uses appliances you already have
? How to get the water in and out
- Different brands have different sizes and capacity
 

+ Fun
+ Movable
+ Pet feeling
? How to get the water in and out  

+ Counter-top machine, near water and drain
- Takes up valuable space

+ Portable
? How to get the water in and out

Synthesis - Evaluation of concepts
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+ Saves space, when folded
? How to get the water in and out
- Might leak

+ Saves space
? How to get the water in and out

+ Easy to move
? How to get the water in and out

+ Saves space
+ Near water and drain
- Takes up space needed for waste disposal

+ Uses less energy
? How to get the water in and out
- Time consuming

+ Fun to follow the process
? How to get the water in and out

Synthesis - Evaluation of concepts
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Two concepts - one realistic today and one more futuristic

After evaluating the concepts, they had to 
be narrowed down to just a few. I decided to 
choose two totally different concepts. One 
concept for the future that is not realistic 
today and one concept that is very realistic, 
but still differs a lot from an ordinary washing 
machine. The chosen ones were:

The motives behind these choices are that the 
wall-mounted machine has a great potential, 
it can be placed where normal washing 
machines can not fit, it does not take up any 
floor space and can be a decorative over the 
toilet in a small bathroom. 

and

The ball is very much not what a washing 
machine is. It is movable and should give you 
the feeling of having a pet.  

Both concepts will have a fixed solution as to 
how to get water in and out of the machine.  

Washing robot 3000...?

Synthesis - Two concepts
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3 kg

1 kg1 kg

1 kg

370 mm 300 mm

370 mm 400 mm

80 mm100 mm

150 mm250 mm

 V = 27 l V=10 l

V=10 lV=10.75 l

Drum size

Sizes of the drums and cardboard  mock-ups

The size of the drum in a product that fits 
to the requirements would be 1/3 of the size 
of a drum in a 3 kgs machine. The 3 kgs 
machine has a drum size of 27 litres. This 
gives the drum in the concept a volume of 
approximately 10 litres. With this in mind, I 
calculated on different combinations based on 
diameters and depth. A too thin drum would 
not work because the clothes must have space 
to move around in the drum, if not, they will 
not be washed properly.

Making cardboard drums in the different sizes 
gave me a clearer picture of how much space 
1 kg of laundry takes. The result was that the 
drum size of  370 mms and the depth of 
100 mms was the best combination.

Synthesis - Drumsize
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Inner drum

Outer drum

Synthesis - Drum 

The drum consists of two cylinders. The in-
ner cylinder can spin around an axis but the 
outer one is fixed. The fixed cylinder holds 
the water in the drum and is also connected 
to the heating element. The inner cylinder is 
perforated so the water can come through. 
The inner cylinder has three horizontal barri-
ers that make the laundry move around in the 
drum. This increases the mechanical action in 
the washing process. 

Inner drum

Outer drum

Drum 

The arrows describe how the laundry moves 
around in the drum. 
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There is an instability phenomenon that 
makes things spinning at 500-700 r.p.m. 
vibrate. This is why washing machines can 
start jumping while extracting the water. 

On new machines, there are active controls, 
that reduce noise and disturbances during 
washing. They also increase the speed in small 
steps and go up to full speed only when the 
laundry is evenly distributed in the drum. 
If the drum is completely balanced the 
vibrations will be smaller.

If the rotating object is just fastened at one 
end, the vibrations can be measured at the 
other. The longer the objects get, the bigger is 
the differentiation from the original position. 
A thin drum would, therefore, vibrate less 
while spinning than a standard sized drum.
  

Synthesis - Drum 
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Concept A

Concept A is the realistic concept. It should 
be possible to produce the intended product 
today. It is a combination of the best ideas; 
small, space saving and attractive.  

This concept is based on the findings around 
the drum machine. It will be thin, wall-
mounted and should be able to be installed 
where you have an easy acess to water and 
wall space, for example over the toilet. 

It should be possible to get the machine in a 
range of colours. The cover will be made in 
plastic and just like the ones on the hoovers, 
it is just the outer cover that distinguishes a 
red machine from a green one. 

The product should have an easy-to-under-
stand interface and only the most used pro-
grammes. It should have both a washing and 
a drying function.

The size of the final product will be about 
500x600x150 mms. Making a cardboard 

Synthesis - Concept A

mock-up with the right dimensions and plac-
ing it over a toilet gave a greater understand-
ing of the actual size.  The outer red circle, 
on page 55, is the size of the drum. My own 
opinion was that the size was quite big, but 
not as bulky as I feared. 

The shape of this product can be both square-
ish and organic, as long as it is thin and has 
space for the drum and all necessary items like 
pumps, valves, and the motor.
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Sketches of the realistic concept

Synthesis-Concept A
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Concept B

Concept B is the futuristic concept. It uses  
methods not very much explored today, so 
all technical issues are not solved. Washing 
with ultrasound and drying with microwaves, 
this little washing robot “walks around and 
washes”. When it needs to, it returns to a 
station that gives it all it needs in terms of 
water, detergent and drainage.The station can 
be placed near easy access to water such as on 
the floor, under the sink. The washing ma-
chine runs on a battery that is charged at the 
station. This washing machine takes care of 
everything but the loading and unloading. 

This washing machine will also work as an 
automatic pet. There is something waiting 
for you when you come home and something 
that serves just your needs. 

I did a computer model of one of the sketches 
and put it in an environment to see how it 
would work. I have chosen not to give the 
product wheels, because I wanted the prod-
uct to gently rock the wash, like a baby in a 

Water and detergent station

?

Synthesis - Concept B

cradle. It should give the user the feeling that 
the washing machine takes good care of your 
clothes. At the same time it should be effec-
tive and time saving.   



57

Sketches of the futuristic concept

Synthesis-Concept B
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The final choice

At this point, it was time to make a decision 
and move on to the final product. Once 
again an evaluation of the two concepts 
had to be done. Asking some persons in 
the Target group which one they preferred 
gave many positive comments regarding 
the wall-mounted machine. They think the 
futuristic one is fun, but would prefer the 
other alternative. The thin one also fulfils the 
aim of finding a complement to the standard 
washing machine better then the futuristic 
product. Because of this and the feeling that 
there will be a greater need for Concept A, 
Concept B will be left at this point.

+ Can be fitted where no other wash-
ing machine fits
+ Wall-mounted liberates more floor
area
+ Ergonomic - can be placed at a good 
working height
+ Can be realized today
- Might need a permanent installation

+ Fun
+ Movable
+ Can be put away
+ Pet feeling
- A fixed station under the sink
- Not realizable today.
- If it starts leaking, leaks in the living 
room…..

Synthesis - The final concept



59

Friendly                       Urban                      Personalize

 Rebellious                Controversial             Complement 

Synthesis - The final concept

Before going further, I was thinking of 
washing machines and what their primary 
task is. How could I express that in a form? 
I decided to draw up some guidelines before 
sketching more. It should be possible to 
have a personal choice, so everyone can get 
a washing machine that fits their personality 
and the environment it will be placed in. 
Looking back at the function analysis and the 
thoughts from the Target group I put together 
some pictures and words that symbolize what 
I want the final product to express.
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Shape

Synthesis - The final concept

The actual shape of the washing machine 
should go with the words and pictures I put 
together. For inspiration, bathroom interiors 
were observed and what was found was that 
there were hardly any objects with sharp edges 
there. This is possibly due to the fact that the 
basin and toilet, amongst other products, are 
moulded.

A round top on the final product is also 
preferable because it will prevent the user 
from putting things on it. Otherwise, items 
placed on the top might fall while the 
machine spins. 

The shape should be simple so it fits into the 
bathroom environment. 
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Synthesis - The final concept

dynamic shape
old bathroom scales
can be more dynamic?
light
kitchen clock

cut off?
standing feeling
heavy
egg timer

symmetric, but still organic
simple
fun
light

cabinet-like
heavy
classic

cabinet like
too squareish
heavy
boring

too wide
simple
fun
inviting

To get an idea of the shapes I had in mind, I 
did some to-scale, foam mock-ups. By getting 
the three dimensional form and turning and 
twisting it I got a better understanding of the 
shapes. 

After an evaluation of them, as seen to the 
right, I decided to work further with the three 
to the left.

Rotated shapes Shape evaluation



62

Door

If you ask someone to draw a washing 
machine, they will draw a box with a 
round circle on one side. The round door is 
something that makes the washing machine 
look  like a washing machine. 

Trying different shapes of doors on different 
shapes of the actual machine gave the finding 
that it is just the door that makes it a washing 
machine. It is the round door with a glass 
window. The ones with a non glass door feel 
like a cabinet or an air cleaner.  

Synthesis - The final concept
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Glass

Another thing that symbolizes a washing 
machine is the glass. In the interviews it was 
found that people like to see that the machine 
operates and to see the things being washed. 
To have a glass window on the product was 
therefore an obvious choice for me.  

To keep the well-known and recognizable 
round shape was an easy choice. The one 
thing I worked with was the surface of the 
glass. The washing machine uses water. I 
wanted to emphasize the water usage by 
giving the surface the shape of rippled water.

Synthesis - The final concept
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Synthesis - The final concept

Shape

Modelling the three chosen shapes in Alias 
gave me an easy way to apply the round door 
and the wavy glass. The shapes became more 
round. The intention was to keep it simple 
and symmetric but still a little bit organic. 

After experimenting with the forms, another 
evaluation was done and people were asked 
what they felt about the shapes. 

“The one to the right feels like a clock”

Another comment was;

“the one to the right also looked more like a 
bathroom scales than a washing machine.”

The one to the left gave the impression of 
being standing, not hanging. Most people 
liked the one in the middle. After the 
feedback was considered it was decided to 
continue with the middle one.
 



65

Detergent dispenser drawer

The detergent dispenser drawer is necessary if 
the product is to fit into how we use detergent 
today. There are other ways of getting 
detergent into the machine, dispenser balls 
etc., but they have no room for softener etc. 

On this machine it will be an ordinary drawer 
with one modification. An ordinary drawer 
has three compartments. Two for detergent 
and one for fabric softener. Not so many use 
the pre-wash function on a washing machine 
when washing ordinary, normally dirty 
clothes. Therefore, there will only be two 
compartments in the dispenser drawer on the 
final product.

The detergent dispenser drawer for the final 
product is a drawer that can be pulled out 
horizontally. It has a bigger visible area when 
it is open. This will simplify the filling of 
detergent. The small compartments will 
prevent overusage of washing powder. There 
will also be a flap that can be pulled down 
when using liquid detergent.  Different types of detergent dispenser drawers

Synthesis - The final concept
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Synthesis - The final concept

Detergent dispenser drawer 

Test with different shapes of the detergent dispenser drawer

To find the shape of the detergent dispenser 
drawer, a test was done with on the chosen 
form. It was hard to find something  that 
suited the oval shape and at the same time 
did not take up the whole area. In the end I 
decided to go for the alternative marked with 
the blue colour. 
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Interface 

Different interfaces on machines on the market

Dials and push buttons on washing machines 
come in all shapes and sizes, but they should 
always be easy to grip or push and settings 
should be easy to line up and see. Settings 
that click into position can be helpful for 
persons with unsteady hands or poor sight.

Before deciding the interface, I needed to 
know what the machine should communicate. 
In this case, what programmes the user should 
be able to choose from. From the interviews 
the gained knowledge was that many persons 
think there are too many programmes on 
washing machines. Therefore, the machine 
should have as few programmes as possible. 
The chosen ones are the most common ones; 
hand wash (wool and delicate fabrics), 40° C 
and 60°C. The user should  be able to choose 
if they want to just spin something and if they 
want the drying function on or not. 

There are different ways to communicate these 
programs to the user.  The programmes can 
either be shown in writing or with symbols. 
The written alternative was eliminated because 
not every one can read and there could also 
be a language problem. The symbols are 
universal and can  be found on the washing 
instructions on clothes.

The symbols on the final product are based 

��

��

           Hand wash               Drying

      Washing at 40° C        Not drying

      Washing at 60° C        Spinning

on standard symbols for laundry but there is a 
new drying symbol. Instead of a circle, which 
is a symbol for tumble drying, I have chosen 
the symbol of a shirt on a clothes-line.

Synthesis - The final concept
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Synthesis - The final concept

�� ��

I
0

Open

�� ��

I
0

Open

Open                  On                    Off

��

��

Washing at 40 C
Not drying
60 minutes left

1 h1/2 h

�� ��

I
0

Open

Washing at 40 C
Not drying
60 minutes left

Handwash
Drying
60 minutes left

����

The interface on the final product should 
be very easy. Trying out different ways of 
interacting with the machine I find the knobs 
easier to understand than push buttons. 
The knobs stay in position and do not need 
a display to show the user what the machine 
is doing. Both knobs and display is a bit 
overdoing it, because the display describes 
what the knobs are pointing out.  

On many machines nowadays, there are time 
lines or clocks telling the user how long it will 
be until the laundry is done. I have considered 
that, and come to the conclusion that it is 
not necessary. This product is something that 
should be used often and the user will learn 
how long a washing/ drying session takes.

Sketches of interfaces
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Door and handle

To open the door on a washing machine is 
one of the most used functions. It has to be 
easy to understand how to do it. Having a 
handle on the non-hinged side is an easy way 
to show where the opening is. Sketching and 
Alias-modelling gave me different suggestions 
of what kind of handle would fit on the final 
product. 

Looking back at the interface and the 
different functions I realized that the door 
does not need a handle. After finishing a 
program the door will open. If you need to 
open it at another time you just turn the 
power knob to the left and the door opens. 
The knob automatically turns back to the off 
position.

Sketches of different handles The first choice

Synthesis - The final concept
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Filters 

On the final product there will be two types 
of filter. One in the bottom of the machine 
that filters the outgoing water and one on the 
inside filtering the drying air from textile lint. 
The position of the filters can be see to the 
right. 

The lint filter has to be cleaned after every 
drying session. The water filter has to be 
cleaned once in a while. 

Synthesis - The final concept

The blue parts  show where the filters are



71

Synthesis - The final concept

Water and power outlets

Bottom view, water and electricity in- and outlets Front view water and electricity in-and outlets

Water in- and outlets will be placed at the 
bottom of the machine. There will be one 
pipe for fresh water and one for waste. The 
pipes have to be connected to the water 
system in the building. This has to be done by 
a professional. One good thing coming from 
a permanent installation is that the condensed 
water from the drying process can go out in 
the drainage pipe. The pipes are connected 
to the machine with quick-release couplings, 
so once they are installed they can easily be 
disconnected. This way the user can take 
the machine with him or her to the summer 
house etc.

The electric cable is a standard one and can be 
plugged into an ordinary earthed socket. 
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Knobs

Synthesis - The final concept

Finding the right knobs needs focus on tactile 
feeling, what the knobs are for and aesthetic 
aspects. Looking at knobs on other machines 
like dishwashers, radios and, of course, 
standard washing machines, gave me an idea 
of what I was looking for. A simple knob that 
followed the same shape as the basic form. 

I chose a simple knob with just one groove 
that shows what the knob is pointing at.
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Synthesis - The final concept

Knobs and the basic shape

The position of the knobs is one of the 
things that have caused headaches and a big 
discussion during the whole process. In the 
beginning, the knobs were placed as in the 
red suggestion. At that suggestion many had  
questions and both my supervisors asked 
why I had chosen to put the knobs like that. 
I thought over the position once more and 
ended up with the blue proposal. 
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Synthesis - The final concept

The air in / outlets

The air in- and outlet can both help and break 
a form. Trying different shapes of the holes 
and putting them on the final form helped. 
The result is five straight holes that are about 
50 mm long. They are going into the shape 
from underneath and the actual hole cant 
be seen if you stand in front of the machine. 
For this the 3D programme Alias was very 
helpful, it helped me see how the holes would 
interact with the round shape. The holes 
chosen was the ones in the lower Alias picture.

How much you can see of the holes depends on 
the orientation. The lower one is the final choice Sketches of different placement of the holes.
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Synthesis - The final concept

How to mount it

The mounting of the machine is meant to be 
very simple.  The user has to scew a bracket 
on the wall and then he or she can mount the 
machine on it.   

  Screw the bracket to 
the   wall

Hang the machine on 
the bracket

Let a professional do the 
plumbing

 Plug it into a 
power outlet and 
it is ready to use

The bracket



76

The final result

Colours and patterns

I have tried to meet one of the trends that 
exist today, that many product should be easy 
to personalize. The material in the cover of the 
final product will be injection moulded plastic 
and, therefore, it will be easy to produce it in 
different colours. All the other parts are the 
same, but the hood can be changed to the 
colour the user prefers. Today, one can make 
this kind of choice on products like mobile 
phones, Hoovers and kitchen appliances. 

In the bathroom, there is often a very strong 
colour on for example the shower curtain or  
the bathroom rug. Therefore, I have chosen 
to go for some bright colours. For inspiration 
I looked at, for example, Hoovers and 
KitchenAid’s colourful products. 

I also thought of putting a pattern on to the 
final product. This would make a much more 
exclusive product and I have chosen not to go 
further with this suggestion.

  KitchenAid’s colourful espresso machine Mobile phone covers with patterns
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Knobs 

The back of the machine

Motor, pumps, valves and control 
mechanism.

Transmission belt; transports the 
energy from the motor to the drum

Bracket, screws onto the wall. The 
machine will hang on it.

Wavy glass

Detergent dispenser drawer

The filter for outgoing water

Door

The drum

Cover

Parts of the final product

Water pipes and electrical cable

The final result
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The final result

The final result

A cardboard mock-up The half ready model in the workshop 

To realize all the thoughts and facts into the 
final mock-up took more time and energy 
than I had thought. There were small things 
that changed a lot during the work in the 
workshop and in the computer, for example 
the position of the buttons.

The development of both the computer 
mock-up and the real model can be seen on 
the right hand side.
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The final result

Putting it all together A computer mock-up The model
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Colour

For the door and knobs I have chosen a 
neutral white colour. The door and knobs  
will be the same on every machine, even if the 
colour of the cover differs. This is because it 
will keep the production costs down. 

The colours for the covers were derived from 
common kitchen and cleaning appliances.
In the choice of colour there are bright red, 
yellow and turquoise together with a more 
neutral green, blue and gray. The thought is 
that there will be a colour for everyone. I have 
deliberately chosen not to do one in white. 
This is because this product should be seen, 
not just be.

The final result
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The final result
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The product in its environment

The final result

To the right you can see different suggestions 
as to where to put the final product. It can be 
mounted at the height preferred by the user. 
The product can also be put in places where 
flooring space are limited, such as over the 
toilet. The product can also be a great in hotel 
rooms and other accommodations where 
people stay for a long period.
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The final result
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Detergent dispenser drawer

The derergent disposal drawer is a great place to 
put the logo on.                                               

Just push the drawer and it will come out.               
The drawer can be removed for  easy cleaning.

The final result

The detergent dispenser drawer is divided into 
two compartments. These are quite small to 
reduce overdosing the washing powder and 
fabric softener. On this machine there is no 
pre-wash programme, therefore, no third 
compartment for detergent is needed. 
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Interface

The final result

The interface is divided into two parts. The 
upper knob controls the power and if it is 
turned to the left it opens the door and then 
turns back to pointing at  0. 

The right lower knob controls which 
programme to start and the left lower knob 
turns the drying function on and off.  

The interface on the mock-upThe interface 
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The final result

The logo

Inspiration for the logo and the name came 
from the wavy glas in the door. The three 
circles are the undulations in the glass. 

The name wosh is the english name for the 
project “paniktvätt”. Wosh is simular to 
wash, it is a onomatopoetic word and it is a 
word where the logo can be fitted in without 
any extra effort.
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No more washing in the washbasin

No more washing in the washbasin. This 
product does it for you.  It saves you time and 
it is simple to use. 

It saves you water. A hand wash and the 
rinsing after uses more water than this 
machine does. 

You will no longer have socks drying on your 
radiator or underwear on the shower curtain 
rod, because the machine, not only washes, it 
dries the laundry too.

The final result
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Conclusion

In the beginning of this project I had no clear 
picture of how the final result would turn 
out. I started with an open mind and ended 
with a product that I have found a great need 
for. Talking to people, now when I have the 
result, I have met many who say that they 
are desperate for one of these wall-mounted 
washing machines. 

Of course there are some things that I would 
do different if I had the chance to do the 
project one more time. In this project I put 
a big effort in finding the needs and less 
time on the final design of the machine. If I 
could carry on the focus will be more on the 
interface and how the user interfere with the 
machine. 

One thing that caused a discussion with my 
supervisors were the knobs. I can see why  
comments were made and the knobs would 
probably be shaped differently if the product 
are going to be produced.

Another thing that came up in the end, that 
no one had thought of in the beginning, was 
that this product could be something for hotel 
rooms and other accommodations where you 
stay for a longer period of time.

Now, after the presentation and with all 
criticism in mind I can see how a machine 
in a more neutral colour is needed, but I still 
thinks that the washing machine industries 
need to think more of colour than white.

This project has been a interesting journey, I 
have learned a lot. It has been hard to put my 
thoughts into words, and everything from the 
project can not fit into this report. 

   At last I would like to thank both my 
supervisors, Pelle and Per, and my examiner 
Claus for their help and support.
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Appendix 1

The questions I asked the persons I 
interviewed.

1. Male or Female?

2. Age
a - 19-25
b - 26-39
c - 40-65
d - 65+

3. How big is your apartment?

4. Why don’t you have a washing machine?

5. How often do you do laundry?
a - more than once a week
b - once a week
c - twice a month
d - once a month

6. How often do you wash wool?

7. Do you wash hand wash often. 

8, What kind of garments do you run out of  
first?

9, Have you ever bought new clothes instead 
of washing some dirty ones?

10, If yes at 9, what kind of garments have 
you bought?

11, What are the booking times in your 
common laundry room ?*

12, What is your opinion about common 
laundry rooms?*

* Common laundry rooms are common in 
Swedish apartment buildings, they can be 
used by people living in the building.
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