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Abstract

Poor indoor air quality is commonly found 
in homes in larger cities, and is the result of a 
growing industrialization that pollutes the air 
we breathe with contaminants like industrial 
dust, smog and other particles from traffic. The 
solution from a user perspective, is to use an air 
purifier that clean the air from these particles 
inside the user’s home. An air purifier can also 
be used to ease annoyance for people suffer 
from allergies. However, most air purifiers on 
the market today are made with one-time use 
filters that eventually ends up in landfill, and in-
cur a regular cost for the consumers. 

This master thesis concerns the design and de-
velopment of the next generation of air puri-
fiers for indoor use. The project has been con-
ducted with a human centered design process 
and an eco-design approach. The development 
of this project contain several different methods 
commonly used in a design process, which have 
been used in order to achieve a result that is 
trustworthy and in line with user needs. 

The project was done in Nansha, China, in 
cooperation with Raymond Industrial Ltd. The 
company is focused on the development and 
manufacturing of home appliances such as air 
purifiers, air humidifiers, shavers, trimmers etc. 

The customers of Raymond Industrial are lar-
ger companies like Philips, Hitachi, Honeywell, 
Panasonic, and Remington. 

The project resulted in an air purifier concept 
that is developed to be sustainable and fulfill user 
requirements. With input from users together 
with our own preferences, the air purifier is de-
signed to blend in with home furnishings and 
still express cleanliness. Some areas where we 
found today’s air purifiers to be deficient have 
also been improved, such as the whole expe-
rience when cleaning/replacing filters together 
with an interface that is easy to understand and 
use. 

The project also resulted in a patent application 
for a new type of filter that the users can clean 
themselves without the need to continuously 
buy new filters. The filter also consume less en-
ergy, is smaller and more compact than compe-
titors on the market. This leads to less material 
use which results in less negative environmental 
impact.

KEYWORDS: industrial design engineering, 
air purifier, user experience, human centered 
design, sustainability



Sammanfattning

Dålig luftkvalitet är något som är vanligt i hem 
i större städer och är resultatet av en växande 
industrialisering som förorenar luften vi andas 
med föroreningar. Dessa föroreningar kan till 
exempel bestå av industriellt damm, smog och 
andra partiklar från trafik. Lösningen, sett från 
ett användarperspektiv är att använda en luft-
renare som renar luften från dessa partiklar in-
uti användarnas hem. En luftrenare kan också 
användas för att lindra besvär för personer som 
lider av allergier. Dock använder de flesta luftre-
nare på marknaden idag engångsfilter som slut-
ligen hamnar i deponi och medför regelbundna 
kostnader för konsumenterna.

Detta examensarbete innefattar design och ut-
veckling av nästa generation av luftrenare för 
inomhusbruk. Projektet har genomförts med en 
människocentrerad designprocess och ett eko-
design tankesätt. Utvecklingen av detta projekt 
innehåller flera olika metoder som vanligen an-
vänds i en designprocess och har använts för att 
uppnå ett resultat som är pålitligt och i linje med 
användarnas behov.

Projektet utfördes i Nansha i Kina, med samar-
bete från Raymond Industrial Ltd. Företaget är 
inriktat på utveckling och tillverkning av hus-
hållsapparater som luftrenare, luftfuktare, rak-
apparater, trimmers etc. Raymond Industrials 

kunder är större företag som Philips, Hitachi, 
Honeywell, Panasonic och Remington.

Projektet resulterade i ett koncept på en luftre-
nare som är utvecklat för att vara hållbart och 
uppfylla användarnas krav. Med information 
från användare tillsammans med våra egna pre-
ferenser är luftrenaren utformad för att passa bra 
in i en hemmamiljö och fortfarande uttrycka 
renlighet. Vissa bristfälliga områden hos dagens 
luftrenare har också förbättrats, till exempel hela 
upplevelsen vid rengöring / byte av filter till-
sammans med ett gränssnitt som är lätt att förstå 
och använda.

Projektet resulterade även i en patentansökan på 
en ny typ av filter som användarna kan rengöra 
själva utan att behöva köpa nya filter. Filtret för-
brukar också mindre energi, är mindre och mer 
kompakt än konkurrenter på marknaden. Detta 
leder på så sätt till mindre materialanvändning 
vilket resulterar i mindre negativ miljöpåverkan.

NYCKELORD: teknisk design, luftrenare, an-
vändarupplevelse, människocentrerad design, 
hållbarhet
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1. Introduction
This project is performed as a master thesis for Industrial Design Engineering at Luleå 
University of Technology and will investigate different techniques for cleaning the air 
and develop an air purifier with an appropriate air purification technology. The project 
comprises 20 weeks of work which is equal to 30 ECTS credits. The work was mainly 
performed at site on Raymond Industrial Ltd in Nansha, Guangzhou, China.

Many countries and larger cities in the world are 
struggling with severe air pollution today. Facto-
ries, vehicles and use of non-renewable energy 
pollutes the air around the cities. In China and 
India this is a major problem, the polluted cit-
ies in these countries are home to more than 1 
billion citizens. 

The solution that people use to clean the indoor 
air in the polluted areas are called air purifiers. It 
is a device that most people that are affected by 
poor air quality keep in their homes and offic-
es. The air purifiers function is usually to create 
an airflow in the home by suction from a fan 
inside the device. The air then passes through 
some sort of filter media which traps the pollut-
ed particles, and out comes clean air.

However, most air purifiers on the market today 
are using a so called HEPA filter, which need re-
placement every few months and consume a lot 
of energy. This solution is rather costly and is not 
suitable for everyone, since one of the most im-
portant factors to customers when buying an air 
purifier is the price. An air purifier is also a part 
of the furnishings in a home, which also makes 
the aesthetic design of the air purifier important.

1.1 Background
According to World Health Organization 
(WHO), 7 million deaths can be blamed at air 
pollution during the year 2012. Most people 
have the apprehension that air pollution, at a 
dangerous level, only occur in parts of Asia and 
in the very largest cities. But now larger cities 
in Europe are facing the same kind of problem. 
Drastic solutions are done in Madrid and Paris 
where they occasionally have turned down traf-
fic to reduce air pollution. In China, it is very 
common to have an air purifier at home to pre-
vent living in polluted air. In Europe, this is still 
not common but a growing awareness may lead 

to an increased demand for air purifiers. Today 
most air purifiers are designed for the Asian and 
US market but with a growing European market 
there might be a change in design preferences.

Raymond Industrial Ltd. is a Hong Kong based 
OEM (Original Equipment Manufacturer), 
with factories and R&D department in Nan-
sha, in the Guangdong province in China. The 
company have 60 years of experience in manu-
facturing and development of home appliances 
for brands like Philips, Panasonic, Remington, 
Honeywell etc. The company mainly develop 
shavers, trimmers, air humidifiers, air dehumidi-
fiers and air purifiers. 

The project brief from Raymond Industrial Ltd. 
was to develop the next generation air purifi-
ers and the project implementation took place 
at one of their facilities, the factory in Nansha. 
As mentioned earlier, most air purifiers that are 
sold today function and look more or less the 
same, and most of them uses HEPA filter tech-
nology for cleaning the air. With a rising global 
awareness for sustainability, the use of HEPA fil-
ters that are thrown away after use may or may 
not be fitted for the world of tomorrow. 

Next generation air purifiers also include the 
outlook and how a user interacts with them. 
Today, most air purifiers are a somewhat bulky 
device with a design that reminds us of a dish-
washer. This type of design is maybe or maybe 
not what a user voluntarily would choose to be 
a part of the furnishings in a home. The rising 
sustainability trend is also concerning the look. 
How can the eco-friendliness of a more sustain-
able air purifier be expressed and communicat-
ed to the customers by its design? 



3

1.2  Stakeholders
In this project, there are several different stake-
holders that will be affected by our development 
and the design choices we make. The stakehold-
ers are presented below.

USERS
The people who are going to use the air purifier 
is the main stakeholder in this project. The users 
are the ones who are going to buy and use the 
air purifier, and are therefore the ones who gets 
most affected by the design choices we make in 
this project. The users are people living in pol-
luted areas worldwide where the air quality is 
low, and also people that suffer from allergies 
or asthma. A typical user is a conscious person 
often with a child in the home. 

OEM
This project is mainly affecting Raymond In-
dustrial Ltd, which is an Original Equipment 
Manufacturer (OEM) for several different brand 
owners. Raymond Industrial Ltd. will also own 
the rights to the final conceptual result. The 
result will lay the foundation for further con-
tinuous work and is therefore affecting product 
developers, manufacturers, and designers within 
the walls of Raymond Industrial Ltd. 

BRAND OWNERS
Since the project is indirectly developed for a 
brand owner, the result will also affect the brand 
owners in the same way as Raymond Industrial 
Ltd. To sell products certain regulations must be 
followed regarding health, security, environment 
and functionality. Laws and regulations must be 
followed for the product to be approved and 
successful on the global market. The target mar-
ket for the air purifier is mainly the Chinese 
market and other markets located in areas that 
suffer from air pollution, therefore must the de-
sign choices we make be under consideration of 
relevant laws and regulations.

SALESMEN
Depending on the result of the final conceptual 
design and how the future brand owner decides 
to use the result, the retailers and salesmen will 
be affected by our design choices.

SERVICE AND REPAIRMEN
At some point an air purifier might break down 
or it will need service or maintenance. Most 

likely a user will then turn it in for service and 
repair and let someone with knowledge and 
experience fix the product. Therefore, will the 
people working with service and repair of elec-
tronic product also be affected by the design 
choices that we make.

1.3 Objective and aims
The objective for this project is to develop and 
design concepts for the next generation of air 
purifiers based on a user-centered approach. The 
solution aims to meet the stakeholder demands, 
be socially, economically and environmentally 
sustainable. The aim is also to design air purifiers 
that are attractive for users and that improve the 
air quality and human health in polluted cities.

This project will provide Raymond industrial 
Ltd. a study in how an air purifier can be de-
signed to be more environmentally sustainable, 
as well as further study and exploration in how 
an air purifier interacts with the user and its sur-
rounding environment, that is people’s homes 
and offices. At the end of the project one or two 
conceptual air purifiers, all previous ideas and 
relevant documentation of the development 
work is delivered to Raymond Industrial Ltd. 
The concepts includes both the housing of the 
air purifier as well as the internal design. The 
concepts will be delivered in visualizations us-
ing solid- and/or surface modeling software. 
A written report that covers the whole project 
and a presentation about the master thesis will 
be delivered to Raymond Industrial Ltd. and to 
Luleå University of Technology.

MISSION STATEMENT
”Design and develop an conceptual air purifier for 
people in areas with poor air quality with focus on 
aspects like functionality, user experience, aesthet-
ics, and sustainability”.

RESEARCH QUESTIONS
-How can the air purifier be designed to meet and/
or exceed user’s aesthetic preferences?

-How can the air purifier be designed to provide 
good user experience and usability?

-How can environmental concern be implemented 
in design as both strategy, means and outcome?
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-How can the air purifier be designed to be more 
sustainable?

1.4 Project scope
This project is the master thesis for Industri-
al Design Engineering at Luleå University of 
Technology. The project comprises 20 weeks of 
work which is equal to 30 Swedish university 
credits. Around 80 percent of the work for this 
project is mainly done on the company Ray-
mond Industrial Ltd. in Nansha, China and 20 
percent on Luleå University of Technology in 
Luleå, Sweden.

Due to the time frames of this project, the result 
will be a conceptual air purifier. The project will 
not contain any extensive strength calculations 
of the final concept.

1.5 Thesis outline
This project report is outlined by seven main 
chapters.

The second chapter contains the context for this 
project. This chapter describes the current situa-
tion and provides the reader with the necessary 
information regarding the development of this 
project.

The third chapter describes the theoretical 
framework relevant for this project. This chap-
ter contains scientific theories regarding indus-
trial design engineering, human centred design, 
user experience, usability, sustainability, and oth-
er theoretical content that this project is based 
upon.

The fourth chapter describes the methodology 
used for this project. Each method is presented 
by the theory behind the methods.

The fifth chapter will present the result from 
every method that has been used in this project. 
In the end of this chapter the final result will be 
presented.

The last chapters contain the discussion and 
conclusion for this project. The result will here 
be discussed along with the answers for the re-
search questions.
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2. CONTEXT
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 2.1 AIR PURIFIER
An air purifier is a device that absorbs and re-
moves harmful particles from its surrounding 
environment to prevent respiratory diseases on 
humans. The most widespread use for an air pu-
rifier is to clean the air from harmful airborne 
particles in homes, hospitals and office envi-
ronments. Some of the airborne particles that 
an air purifier removes includes air pollutants, 
allergens, cigarette smoke and dust. Many are 
emitted by human activities where some of the 
common sources is construction work, traffic 
and industry. Basically, all regions in the world 
are affected by air pollution but cities with a 
low-income population is most impacted and 
many of its citizens cannot afford an air puri-
fier. The need for air purifiers today is greatest 
in larger cities like Shijiazhuang, Nairobi, New 
Delhi and Lagos. 98% of low-income cities with 
a population more than 100 000 do not meet 
World Health Organization (WHO) guidelines 
for healthy air quality, which is set to an annual 
maximum level of 10 µg/m3 of PM2.5 (World 
Health Organization 2016). But the polluted 
air that are generated by larger cities and its in-
dustries are also drifting to the countryside and 
even more remote places (Law & Stohl 2007). 
In China, it is primarily families with children 
and younger generations who buy air purifiers 
while older people are said to deny that the air is 
full of hazardous substances (Henry Fong, per-
sonal communication, March 2017). But even 
among the younger in China, the apprehension 
is that air purifier is only needed in the larger 
industrial cities such as Beijing and Shanghai. 
In the south of Guangzhou province, where the 
project was carried out, residents said that the air 
was good; but at the same time recommending 
that leisure activities should be done on Sundays 
because then it is more likely to see the sun and 
blue sky. The reason is that the air has been able 
to recover during the weekend when factories 

are closed, which was observed to be true.

When talking about air purifiers and when 
their performance is measured and compared, 
the terms PM2.5 and PM10 are constantly used. 
PM stands for particulate matter and is used for 
describing the size in microns for small airborne 
particles. PM2.5 is the particle size which is the 
most dangerous and is the particle size which 
bigger cities, like Beijing, are mostly struggling 
with. Unfortunately, it is also difficult to remove 
from the air. Different air purifiers are therefore 
compared by how many percentage of PM2.5 
they can remove. The best models on the market 
today claims that they can remove up to 99.99% 
of airborne particles in the size of PM0.3 and 
bigger. PM2.5 and PM10 is described further in 
3.4 PARTICULATE MATTER & HEALTH.

2.2 HOW IT WORKS
An air purifier is usually equipped with a fan 
that absorbs air and lets the air pass through a 
filter media where particles get stuck. Usually 
there is a pre-filter that captures larger particles. 
Behind the pre-filter, some air cleaning technol-
ogy, usually a finer filter, captures smaller sized 
particles (Figure 1). The air that comes through 
is clean from harmful particles (Dr. A. Law, per-
sonal communication, May 2017).There is usu-
ally some type of front panel with possibilities to 
control the air purifier. Typical functions on the 
front panel is controls to change fan speed level, 
change to night mode, set timer and indicator 
when to change/clean filter. After some time of 
use, particles that are captured makes the filter 
too dirty and depending on what type of fil-
ter the air purifier use, the filter either needs to 
be cleaned or be changed. HEPA-filter is by far 
the most commonly used filter due to its high 
performance to capture particles. In a city like 
Beijing, where air pollution is among the worst 

2. Context

The context chapter explains the current situation on the air purifier market in terms of 
the environment, design, functions and design challenges. A benchmarking exemplifies 
how current competitors tackles typical design challenges in the development of air puri-
fiers and how they meet user needs.
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Figure 1 . How an air purifier works. Illustration David Ardmar

in the world, a HEPA-filter needs to be changed 
to a new one every second month because the 
filter gets dirty so quickly (Ou Yang Ying Ying, 
personal communication, March 2017). Except 
the high long-term costs for the user, this leads 
to an environmental issue where tons of HE-
PA-filter end up in landfill.

The most commonly used fan in air purifiers 
is the centrifugal fan. It is easy to manufacture 
energy efficient and generates a uniform airflow. 
Air purifiers with centrifugal fan usually have 
the air inlet on the frontside and the outlet fac-
ing upwards. This is because the centrifugal fan 
changes the direction of airflow. It absorbs the 
air around its centre axis and blows the air out 
from its sides. The outlet in an axial fan has the 
same direction as the air coming in. It generates 
an airflow that is not as uniform as a centrifugal 
fan and are therefore slightly less energy effi-
cient. Another fan type that does not change the 
direction of airflow is the turbo fan. Its greatest 
disadvantage is the noise and complex manufac-
turing process which results in high costs (Dr. A. 
Law, personal communication, April 2017).  

2.3 USING AIR PURIFIERS
To really be able to absorb all particulate mat-
ter in a room it is important to set the air in 
motion. Particles with different density creates 
segments where the heaviest particles fall and 
lighter particles floats higher (Figure 2). To cap-
ture all particles, the most optimal is to have the 
inlet at a bottom level and the outlet at the top 
with the airstream facing upwards. This way the 
air purifier absorbs particles at floor level and 
the outlet at top creates circulation in the room 
that pushes the air down to floor level. An air 

purifier that are placed too high, e.g. on a table 
will have trouble to absorbed the particles that 
have dropped to a floor level. This area is espe-
cially a risk for children (Dr. A. Law, personal 
communication, March 2017).

According to Dr. A. Law (personal communi-
cation, March 2017), the most optimal place to 
put an air purifier is in the middle of a room 
without anything around it that may block the 
circulation of airflow. The air purifier should 
also be used where the user is spending his/her 
time the most. During daytime and evenings, a 
user might spend most of the time in the living 
room while at night in the bedroom. In China, 
it is according to Ou Yang Ying Ying (personal 
communication, Marsh 2017) common to have 
at least one in each room for people that can 
afford it. But if users only have one air purifier, it 
is common to move the air purifier between the 
living room and the bedroom. The need to have 
the air purifiers close to the user and in places 
where it is not blocked by other stuff, makes it 
a product that is most visible at all times. This 
leads to another critical need: namely the aes-
thetic design. There are two major basic shapes 
which the air purifiers are having on the market 
today: the tower type which many Americans 
prefer and those that are cubic or rectangular 
which the Asian market mostly prefer (Dr. A. 
Law, personal communication, March 2017). 
What was noticed when studying air purifiers 
from factory’s large storage room, was that not 
many designers had given much thought on the 
design of the backside, which often had a look 
that degrade the sense of quality (Figure 3). The 
reason why the backside so often are not in-
cluded in the design, is because these air purifi-
ers are meant to be standing against a wall. But 
when an air purifier is moved between different 
rooms, the user will interact with the backside 

Figure 2. Segmentation of particles. Illustration: David Ardmar

Figure 1 . How an air purifier works. Illustration David Ardmar
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as well and it will be visible often. A design with 
a not good-looking backside limits different op-
tions and possibilities of where to place the air 
purifier.

In the same study of the air purifier in the stor-
age room, it was observed that not the whole 
filter is used efficiently. In a rectangular filter, the 
edges will not capture as much particles as the 
centre. This is because the fan creates a circu-
lar airflow. The particles that is captured by the 
filter will therefore form a circle of dust when 
the particles get stuck. This is where filter is the 
most efficient. But there is no point to shape a 
filter like the airflow because it will end up in 
more waste. Instead, to make use of the filter 
edges there should be a distance between the fil-
ter media and the fan. There should also be de-
flectors that creates a more uniform suction that 
force the airflow to go through the edges. The 
optimal distance between the filter and the fan, 
to be able to make use of the whole filter area, 
should be around five times as big as the fan 
diameter (Dr. A. Law, personal communication, 
May 2017). If the fan diameter would be 15 
centimetres, the distance between filter and fan 
would in this case be 75 centimetres. Making a 
distance that big might have more disadvantages 
than advantages since the product will be sig-
nificantly larger in size. But still designing an air 

purifier with some distance and use deflectors 
between the filter and the fan, still makes differ-
ence on the filter area efficiency.

In China, the accommodation is often tight and 
users usually prefer small sizes that do not take 
up too much space (K. Yau, personal communi-
cation, April 2017). Roughly speaking there are 
three major sizes of air purifiers. The small size 
that can be placed on top of tables or in shelves, 
the big size that are placed on the floor and are 
capable of removing all types of particles, and 
the medium size that usually is a bit handier than 
the largest but with still high performance. The 
size of an air purifier is mostly determined by 
the two most important components, the filter 
media and the fan. The bigger an air purifier is, 
the better it will usually be. At least in terms of 
air cleaning performance. This is because large 
filter area captures more particles than a small 
filter and big air purifiers fits a larger fan, which 
will create better suction and circulation (Dr. A. 
Law, personal communication, May 2017). That 
the aesthetic design and high performance is 
important for users was confirmed in interviews 
with users and salesmen (Broadway Electron-
ics salesmen, personal communication, March 
2017). According to them, the most important 
specifications for an air purifier are: 

·   how well it can remove PM2.5

·   the range

·   how fast it can change the air in a room

·   noise level

·   size and efficient use of space

·   design

·   price

The noise of an air purifier is usually created 
by vibrations caused either by irregularities in 
the motion of the fan or, turbulence in the air-
flow. The noise generated by the fan increases 
with the higher speed (McLok Yeung, personal 
communication, March 2017).  Turbulence is 
created when the airflow is blocked by some-
thing. When a stream of air hits an object, the 
airstream is pushed aside and creates swirls and 
voids of vacuum which in return creates vibra-
tions and noise. Turbulence is more likely cre-
ated where there are sharp edges. To avoid it, 
features where air paces should therefore be de-

Figure 3. Illustrating the frontside and backside of air purifiers. 
Photo: David Ardmar
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signed with smooth curves and edges. In air pu-
rifiers, turbulence is typically created by the grid 
and by the fan housing and it is therefore critical 
to design those features with smooth curves to 
avoid vibrations and noise (Dr. A. Law, personal 
communication, March 2017).

2.4 BENCHMARKING
To get a better sense of what the market is offer-
ing, a brief of the market selection is described 
below. More of the benchmarking can be seen 
in appendix A.

BlueAir - Sense +
Sense + is a model made by the Swedish brand 
BlueAir. It uses HEPA filter which means that 
the filter needs to be replaced. BlueAir have de-
signed their air purifiers with Styrofoam around 
the fan which makes it quieter. It also has a 
bigger fan than most of the other competitors 
which allows it to run on a lower speed but still 
create good air suction. The housing is one of 
few on the market that are constructed in metal 
sheet. What is special with this one is also that it 
has the air inlet and outlet on the sides instead 
of having it on the front- and backside which is 
the most common orientation.

Philips – AC4025
This model is a middle size air purifier made 
by the brand Philips. It has a design with basic 
shapes and have been one of the best selling air 
purifiers for the recent years. This model uses 
HEPA-filter which needs to be replaced regu-
larly.

Honeywell – QuietClean Tower Air Purifier
Honeywell is a tower type air purifier and are 
designed in the US. It uses the ifD technology 
which makes it possible to clean. However, it is 
constructed rather different from the usual way 
of using ifD. At the inside, there is two pins that 
are supposed to charge the particles. The pins 
are however positio¬ned after the filter in the 
direction of the airflow, instead of before. In this 
case, the first batch of air will go right through 
the filter and then it will get a charge. The next 
batch might however already be char¬ged and 
will get stuck in the filter. Honeywell have made 
a rather good solution for removing the filter. 
The filter is connected to a handle which the 
user can grip when removing the filter and 
cleaning the filter. This means that the user does 

not need to touch the dust and dirt on the filter 
and the risk that the dirt is spread again in the 
room is reduced.

Luva – Pureair Plus Nano Air Purifier
This is a small sized air purifier which is the 
most popular one now in Hong Kong accord-
ing to home electronics salesman (Broadway 
Electronics salesmen, personal communication, 
Marsh 2017). Why it is selling so good is because 
of the small size, appealing design and tricky ad-
vertising.

IQAir - HealthPro
This is an air purifier that uses HEPA technol-
ogy but they are doing it in a way that most 
other brands do not. Normally, the fan inside 
an air purifier sucks in air through a filter but 
this model blows or pushes the air through the 
filter. The difference is which side of the fan, in 
direction of the airflow, that the filter is placed 
in. HealthPro sucks in air from the bottom and 
then pushes it up through the filter and to the 
top of the air purifier. Why this is not common 
is because when it pushes there is a risk that the 
air inside the air purifier slips through split lines 
before entering the filter. This risk does not oc-
cur when the fan sucks in air through the filter. 
So, what the designers for this model have done 
is to make sure that every split line is as tight and 
secure as possible. The benefit with this one is 
that this enables to have the motor and fan very 
low which will create less noise and vibrations 
than other air purifiers.

Xiaomi - Mi Air Purifier 2
One of the most popular brands in China is 
Xiaomi. Xiaomi Mi is an air purifier with a 
neutral white look that is using a circular HEPA 
filter for removing particles. A special thing 
with it, is that it can be controlled by the user’s’ 
smartphone. For instance, a user can with an app 
on the smartphone turn on the air purifier at 
home before leaving work so that the air is fresh 
when the user comes home. There are two fans 
in it, one centrifugal fan at the bottom and an 
axial fan at the top. The purpose of the centrif-
ugal is to be able to drag in air through the cir-
cular HEPA filter but to be able to redirect the 
direction of the airflow to go upwards instead 
of sideways the designers at Xiaomi has installed 
an axial fan. The axial fan also accelerates the air 
and creates a better airflow in the room. Howev-
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er, this air purifier gets complaints on the noise 
level. The noise level is most likely created by 
the redirection of airflow and the use of a fan 
that are placed very high which are more likely 
to create vibrations.

Dyson - Pure Cool Link Air Purifier & Fan
Dyson are using HEPA filter and a turbo fan. 
Dyson have make use of a rather different tech-
nology than other manufacturers. It is a technol-
ogy that is quite old but they are the first to use 
it in air purifiers. The special thing about this 
one is that they have made use of turbulence 
and airflow principles. They have designed the 
air outlet so when the air comes out it will drag 
more air with it and create better circulation 
without increasing the efficiency of the mo-
tor. This is done by letting the air inside the air 
purifier travel through more narrower channels 
which accelerates the air before the air gets out 
through tight slits around a circle. The speed that 
the air has when it leaves the air purifier is much 
faster than the surrounding air and the slits also 
creates voids of vacuum. These two smart fea-
tures make the surrounding air to accelerate 
which as well creates more circulation. These 
smart features make Dyson as one of the most 
trustworthy and advanced air purifiers accord-
ing to users. But a disadvantage with the special 
airflow is that it is noisy. The turbo fan are also a 
source of loud noise and Dyson have struggled 
alot with new designs to remove the it (Dr. A. 
Law, personal communication, May 2017).

Rabbit Air -  BioGS 2.0
This is an air purifier that has received the Red-
dot Award at 2014. Common for air purifiers in 
this size is that it has an indicator for when to 
change/clean the filter and it also has a sensor 
that senses the particle level in the room. It can 
thereby adjust the fan speed automatically and 
the user will also be provided with feedback that 
tells the air quality level. But this air purifier has 
a great disadvantage that the judges at Reddot 
Awards probably did not pay attention to. The 
outlet of the airflow is directed straight upwards 
but is blocked by another of its design features. 
When the air hits this blockade, it will create 
noise. It will also redirect the airflow slightly 
backwards so if a user places this product against 
a wall, which many users do, its cleaning capaci-
ty will be limited, since the outlet is blocked and 
prevents the circulation in the room (Dr. A. Law, 

personal communication, May 2017).

2.5 LAWS & REGULATIONS
Since the market for this project is worldwide it 
is important to consider laws not only in China 
but also in Europe and the US. Europe how-
ever, which demands that consumer products 
are CE-certified, have the strictest regulations 
so therefore it is important for Raymond In-
dustrial Ltd. that those regulations are met. The 
most important regulation is that no holes on 
the air purifier can have a size so that a child can 
stick his/her fingers in it and touch electronics 
or other parts inside the housing. An air puri-
fier needs to have holes both for the inlet and 
outlet of the airflow. This means that the holes 
should be small or there should be enough space 
so that one cannot reach to touch the inside. 
It also means that there must be a protection 
between the filter and the fan so a user cannot 
touch the fan when cleaning or changing the 
filter. To measure if a finger can be inserted and 
touch inside parts, a special tool called articulate 
probe are used (UL 867 2013; Henry Fong, per-
sonal communication, March 2017).

Figure 4. Illustrating air purifier models. 1. BlueAir Sense +, 
2. Philips AC4025, 3. Honeywell QuietClean Tower, 4. Luva 
Pureair Plus Nano, 5. IQAir HealthPro, 6. Xiaomi Mi Air Purifier 
2, 7. Dyson Pure Cool Link & 8. Rabbit Air BioGS2.0. Illustra-
tion: David Ardmar
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3. Theoretical framework
This chapter is a framework for this project containing topics that was deeply explored to grasp the true 
meaning and understanding of them. The framework is a result of the literature study and information 
gathered from experts in the field of indoor air quality.

3.1 INDUSTRIAL DESIGN ENGI-
NEERING
Design is a term that is best described by its 
typical content and composition. In a study of 
definitions of design by Buchanan (2001) he 
points out that one element that should be con-
cluded in a definition is that design should be 
for a cause. An artefact should not be created if 
it isn’t needed. A designed artefact should fill a 
purpose in society that creates value for its users. 
This can be fulfilled by a well-planned and per-
formed process. How the process is performed 
during development of a product or system is 
the most important in defining design accord-
ing to Friedman (2000). He also describes that it 
is important that a design process must have an 
end where the process, that started as a thought, 
ends with an action and results in a finished 
product. Design is not something that stays as a 
thought or hypothesis.

In product development, the responsibility has 
traditionally been divided in two groups. The 
development of the technical functions has lied 
at the engineer’s table and the designers have 
been responsible for the appearance and design. 
Engineering design can be described as the en-
gineering design activity in development. This 
refer to the measurable technical properties such 
as dimensions, material properties, and perfor-
mance of components (Johannesson, Persson, & 
Petterson, 2013).

Industrial design the other hand, is primarily 
about the experienced properties of a product, 
such as shape, colour, feel, sound, user friend-
liness, product identity, and ergonomics etc. 
according to Petterson et al. (2013). They  fur-
ther discuss that although shape and colour is 
the foundation for the design work, industrial 
design is about much more than that. Such as 
the use of technical, social, economic, and hu-

man centred knowledge about perception and 
semantics.The Industrial Design Society of 
America defines Industrial Design as: 

“Industrial Design (ID) is the profession-
al service of creating products and systems 
that optimize function, value and appear-
ance for the mutual benefit of user and 
manufacturer” (IDSA, n.d.).

An industrial designer is to some level dependent 
on engineering designers. They work closely to-
gether where the engineering designers possess 
the knowledge of mechanical principles that is 
needed to realize ideas into products according 
to Tovey (1989).

In an experimental research study of design 
thinking by Lawson (1979) he tested how de-
signers and scientists would solve the same prob-
lem. The scientists used a systematic approach to 
understand the issue and then find one solution 
while the designers explored wide spectra of 
ideas and evaluated them until they found one 
that was good. The designers solved by synthesis. 
Like the designers in the experiment, typical for 
a designer is to use visual thinking when ex-
ploring ideas and uses the exploring as a tool 
for constantly learning (Tovey 1989; Buchanan 
2001). Petterson et al. (2013) writes that indus-
trial design engineering refers to the border 
area between the two fields and is what con-
nects the area of construction and design. Since 
most product development contains both design 
and construction, a new profession has evolved 
called Industrial design engineers.

An industrial design engineer is according to 
Smets & Overbeeke (1994) the combination of 
an industrial designer and engineering design-
er who needs to have a good design thinking. 
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This by great understanding of aesthetics, cog-
nitive aspects and semantics as well as technical 
and mechanical knowledge. They further discuss 
that the combined need of understanding how 
technical products work and what they can offer, 
together with the understanding of the human 
interaction of the products, is essential for an in-
dustrial design engineer. Petterson et al. (2013) 
claims that the typical process in product devel-
opment where the solutions for a problem or a 
need, is found by a analysis and synthesis which 
is to be iterated until a satisfying result. This is 
the process of an Industrial design engineer.

3.2 HUMAN CENTERED DESIGN
The term Human Centered Design (HCD) is 
commonly used in the field of product devel-
opment today. HCD is according to ISO 9241-
210:2010 defined as: “Approach to systems design 
and development that aims to make interactive sys-
tems more usable by focusing on the use of the system 
and applying human factors/ergonomics and usability 
knowledge and techniques” (page 2).  

It should be noted that the term human centred 
design instead of the related term user centred de-
sign is used to underline that the ISO standard is 
addressing the impact on stakeholders instead of 
only focusing on those considered as users (ISO 
9241-210:2010, page 2).

“Good design starts with an understand-
ing of psychology and technology”. (Nor-
man, 2013, page 8)

The basic philosophy of human centred design 
is to start by understanding people and their 
needs. People are often unaware of their needs 
and by observation and evaluation designers can 
achieve products that truly meet the needs of 
the users (Norman, 2013). According to (IDEO, 
2015) a human centred design process starts with 
not knowing anything about what the end solu-
tion of the design challenge actually might be. 
But by listening, thinking, building, and refining 
through the process of the design project, the 
outcome will be something that will work for 
the intended people of use. The use of a human 
centred design process can occasionally feel like 
madness more than a design method according 
to (IDEO, 2015), but if a designer always knows 
exactly where he/she is going, the likelihood for 

truly innovative solutions will decrease.

A human centred design approach will simplify 
the identification and definition of functional 
requirements, to meet the actual needs of the 
users. This will lead to an end result that is both 
economically and socially beneficial for stake-
holders such as users, employers and suppliers. 
A technically well-designed product can reduce 
costs in both support and maintenance when 
the users have better understanding for how to 
use the product. When involving the users in the 
design process and also using the right human 
centred design methods, the likelihood of meet-
ing stakeholder demands increase since the pro-
cess gets more cooperative from the beginning 
(ISO 9241-210:2010).

“Paradoxically, the best way to satisfy us-
ers are sometimes to ignore them”. (Nor-
man, 2005)

Even though a human centred design approach 
has benefits such as improved usability, better 
learning times, and less errors during usage, 
there are still concerns. Norman (2005) argues 
that listening too much on users and taking 
their complaints under too much consideration 
can lead to lack of cohesion and overly com-
plex designs. The more a design is specified for a 
certain user, the more it will be less appropriate 
for another. He further suggests that a solution 
to this could be a strong authoritative design-
er who can evaluate the input from users and 
evaluate it in relation to the requirements of the 
needed activity.

3.3 USER EXPERIENCE
User experience (UX) is a term that has grown 
in interest over the past years. New technology 
is constantly developed with the aim to make 
life better for us. However, new technology does 
not necessarily mean that life gets easier and 
more pleasant. The fast and frequent develop-
ment of new technology often creates confusion 
for the users when they do not keep up with the 
development. The science of UX is constantly 
getting more and more important while prod-
ucts and systems in our lives are getting more 
complex (Tullis & Albert 2013; Hassenzahl & 
Tractinsky 2006).
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User experience is something that can be dif-
ficult to get a good grip on of what it actually 
is. Law, Hassenzahl, Kort, Roto & Vermeeren 
(2009) are mentioning that the reason why 
there is a difficulty in defining user experience 
is because it involves diffuse and fuzzy concepts 
like aesthetics, experience and emotion. Tullis 
& Albert (2013) states that in user experience 
there are three defining characteristics: a user 
should be involved; the user should interact 
with a product or a system and the interaction 
should be observable or measurable. They claims 
that if there is an interface that interacts with 
a user and where a potential behaviour can be 
seen it can be considered user experience. Boy 
(2012) however, proposes that user experience 
can be defined by four characteristics: a user, 
who interacts with a system when doing an ac-
tivity in a specific context (USAC). An attempt 
on a standardized definition of user experience 
have been made by the International Organi-
zation for Standardization. It states: “A person’s 
perceptions and responses that result from the use or 
anticipated use of a product, system or service” (ISO 
DIS9241-210:2008).

When designing for user experience it is import-
ant to consider user satisfaction which includes 
all the users’ perceptions, emotions, responses 
and behaviour before, during and after use. This 
is something that usually is a consequence of 
several different aspects such as earlier experi-
ences, preferences, brad image, skills, personality, 
system performance and functionality (SS-EN 
ISO 9241-210:2010). Hassenzahl & Tractinsky 
(2006) suggests that except the usability of a 
product, UX can be categorized into three dif-
ferent factors: emotion – there should be a focus 

in understanding users’ emotions and use that 
knowledge to create and foster positive emo-
tions in products, experimental – products should 
be designed to give experiences and Beyond the 
Instrumental – non- instrumental needs like aes-
thetics should also be met (Figure 5).  Designing 
for user experience is all about increasing the 
user satisfaction to give the user as good expe-
riences as possible and it is about designing for 
pleasure and life quality rather than only design-
ing for cause (Hassenzahl & Tractinsky 2006).

3.4 SEMIOTICS
One of the broadest definitions of what semi-
otics is comes from (Eco, 1976), who states that 
-”Semiotics is concerned with everything that 
can be taken as a sign”. According to (Goguen, 
1999) the designers job when creating interfaces 
is to build good metaphors, meaning representa-
tions and translations of something. He further 
writes that the designers are often engineers 
and the users are often mass market consum-
ers. There can however be challenges when de-
signing a user interface as (Marcus, 1998) writes, 
such as how to help a beginner user to rapidly 
become skilled, without the need of extensive 
training.

(Bohgard et al., 2015) stresses the importance 
for a designer to know how and what infor-
mation to presented in order to achieve high 
usability. The authors describe that it can be an 
advantage to use symbols in an interface if the 
symbol itself is unambiguous in the interpreta-
tion of the user. According to the authors sym-
bols can occur on different levels of abstraction; 
representative symbols and abstract symbols. A 
representative symbol is something that some-
how represent the reality in a way, for example 
the use of a light bulb to illustrate how to turn 
on or off lights. They further describe that an 
abstract symbol could for example be an arrow 
to illustrate a direction or a dead end.

Bohgard et al. (2015) also states that letters and 
numbers can be used as a kind of symbols, which 
also is called alphanumeric information. They 
further mentions that when using abbreviations, 
they must be associated with the operation and 
understood by the user. They also claim that if 
an appropriate symbol is used, it can have several 
advantages against text:

Figure 5. Illustrating Hassenzahl & Tractinsky’s (2006) three 
categories of  UX . Illustration: David Ardmar
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• The symbol can be seen from a greater dis-
tance

• The information will be discovered more 
quickly and with less margin of error

• If the symbol is partly destroyed or covered, 
it can still be discovered

• Symbols often work in international con-
texts, independent of language

3.5 COLOUR
Colours are something that according to 
Bohgard et al. (2015) is hard to use correctly 
when designing. They mean that the choice of 
colour is often affected by the designers own 
wishes and taste. It is according to the writers 
extremely important to use colour sparingly and 
most of all use the same colour coding through-
out the whole design. They claim that more 
than four colours in an interface should not be 
used, and also that red and green should not be 
used with consideration to colour blindness. 

Bohgard et al. (2015) also mentions that some 
colours contain an inherent message, something 
that most people associate with a certain colour. 
This is something that also can have a mean-
ing in relation to culture or religion. According 
to Wegman and Said (2011) using colour as an 
element in design leads to both a cultural re-
sponse from the viewer as well as a physiological 
response. They further explain that colour sym-
bolism may vary a lot from culture to culture. 
Wegman and Said (2011) makes the example 
of many western brides, that wear white dress-
es in order to symbolize purity, when chinese 
brides the other hand wear red to symbolize 
good luck. They continue by stating that colour 
evokes emotion, which often is culturally based, 
such as:

       - urgency, passion, heat, love, blood

       - wealth, royalty, sophistication, intelligence

       - truth, dignity, power, coolness, melancholy

       - death, rebellion, strength, evil

       - purity, cleanliness, lightness, emptiness

       - warmth, cowardice, brightness

       - nature, health, cheerfulness, environment 

It is however to be noted that these impressions 
are related to a Western culture (Wegman and 
Said 2011).

3.6 AESTHETICS
The word Aesthetics comes from the Greek 
word aesthetis, which according to Hekkert 
(2006) refer to the sensory perception and the 
understanding of sensuous knowledge. A prod-
ucts design provides an expression and a sym-
bolic meaning, this relates to the sensory expe-
rience that the aesthetics provide, and can be 
repeatedly experienced by the viewer, as Fiore 
(2010) states. 

When talking about an object aesthetically, it 
is common to use the concept shape design to 
describe expression of the object, as Frid, Frid, 
and Henderson (2013) describes. They continue 
describing that a pointy shape partially can ex-
press a direction or a movement, and at the same 
time be experienced like something sharp and 
discomfortable that can be harmful. The authors 
make an other example where a round shape can 
be experienced more calm, soft and comfort-
able. The authors also state that it is important 
to create a form that mediates an expression that 
fit the current or coming trend, which implies 
that the designer must be well familiar with the 
corporate identity and aesthetic expression that 
the company want to be associated with. They 
further claim that this must be seen in the design 
of the product in such a way that the consumer 
makes the connection with the product and the 
expression that it is meant to mediate. In other 
words, the design of a feeling.

Fujita, Nakayama, and Akagi (1999) talks about 
important factors within the aesthetics of 
shape design representation such as character-
istic lines, curvatures, deviation ratio, etc. These 
factors then define the elements of geometric 
representation as aesthetic features. The authors 
claim that the broad attributes of these features 
and their relationship is the essential part of 
shape design, since these features later defines 
the parametric geometry paradigm in order to 
eventually be managed by other disciplines, such 
as manufacturing. 
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3.7 PARTICULATE MATTER 
To be able to understand why an air purifier 
is needed, it is required to gain more knowl-
edge about particulate matter and its impact on 
human health. It is also necessary to study the 
properties of particles to understand how they 
can be dealt with. This chapter explains the 
source of particulate matter, the size of particles 
and how particulate matter penetrates human 
body and what impact it can do.

3.4.1 Occurrence & sources
The haze that sometimes can be seen in the sky, 
especially over larger cities around the world, is 
particle pollution, also called particulate matter 
(PM). According to World Health Organization 
(2006), particulate matter is a mixture of solid 
particles and liquid droplets made from complex 
mixtures of inorganic and organic substances. 
World Health Organization divides particulate 
matter in two different groups: primary air pol-
lutants and secondary air pollutants. Primary 
pollutants are those that are generated direct-
ly from its source and secondary are those that 
are reformed in the air by chemical reactions of 
primary pollutants. The particulate matter can 
occur both naturally and be generated by hu-
man activates. Mold spores, pet dander, pollen 
and volcanic ash are a few of the natural sourc-
es that may cause harm to human body (World 
Health Organization 2003). A study made in 
Beirut, Lebanon proved sandstorms to be a great 
natural source that not only creates coarse dust 
but is also carrying other toxic substances that 
can penetrate deeply into the lungs (Borgie et. 
al. 2016). Particulate matter created by human 
includes everything from emissions from traffic, 
power plants and industries to coarse dust in ag-
riculture, wear and tear on roads and construc-
tion work (World Health Organization 2006). 
Dust is of big concern because it is related to 
lung diseases such as the pneumoconiosis and, 
other diseases such as cancer, asthma, allergic re-
actions, irritation and a number of other respira-
tory diseases might be caused by dust or smaller 
particulate matter (World Health Organization 
1999). Dust is defined by the International Stan-
dardization Organization (ISO 4225: 1994) as:

“Dust: small solid particles, conventionally 
taken as those particles below 75 μm in 
diameter, which settle out under their own 

weight but which may remain suspended 
for some time”.

Some of the most common primary air pol-
lutants is sulphur dioxide, oxides of nitrogen, 
carbon monoxide, volatile organic compounds 
(VOC), carbonaceous particles and non- carbo-
naceous particles. One of the most commonly 
occurring secondary air pollutant is ozone. It is 
a substance that has a vital function for earth in 
the atmosphere but at ground level it is toxic 
(World Health Organization 2006).

3.4.2 Particular size
A key factor why a certain particle is more dan-
gerous than another has a lot to do with the 
size of the particle. The size of inhalable par-
ticulate matter is mainly divided in two groups 
according to World Health Organization (2003), 
coarse particles and fine particles. The coarse 
particles have an aerodynamic diameter larger 
than PM2.5 micrometre and smaller than PM10 
micrometres while fine particles have a size un-
der PM2.5. The measured size of particles is 
not the actual geometric size. The geometric 
size does not represent and fully explain how 
particles behaves in its airborne state. Therefore, 
the particle size is measured by its aerodynamic 
diameter which is defined by the International 
Standardization Organization (ISO 7708: 1995) 
as:

“The diameter of a hypothetical sphere of 
density 1 g/cm3 having the same terminal 
settling velocity in calm air as the particle 
in question, regardless of its geometric size, 
shape and true density.”

This measurement is more appropriate because 
it is more useful than the actual particle diam-
eter. By using the aerodynamic diameter, it can 
be better understood how particles penetrates 
the respiratory tract (World Health Organiza-
tion 1999). A chart of particle sizes can be seen 
in Figure 6.
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Figure 6. Particle size chart. Illustration: David Ardmar
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3.4.3 Particles & health
To understand better why some particles, do 
damage to our health it is important to under-
stand how they enter our bodies. There are three 
major regions of air filter in our bodies that may 
collect and sediment particles during inhalation 
of air: the nasopharyngeal region, tracheobron-
chial region and the alveolar region (World 
Health Organization 2003) (Figure 7).

World Health Organization (2003) explains that 
when air is inhaled, particles larger than PM30 
will get trapped by the nasal hair and mucus in 
the mouth or nose. The filtration system in the 
nose is more effective than the filtration in the 
mouth. Those particles that do not get trapped 
in the first filter regions will continue further 
down. At the tracheobronchial region those par-
ticles with an aerodynamic diameter of PM10 
and above will, according to World Health Or-
ganization, most likely get stuck. Those that are 
smaller will enter the lungs and get stuck in 
the alveolar region. The particle size with the 
maximum deposition in the alveolar region is 
PM2.5. Most of the particles sizes smaller than 
PM2.5 are likely to be exhaled again or they are 
diffused through the body. This is why PM10 
and PM2.5 is critical particle sizes and is used 
for measuring air quality, because they are limits 
in how particles affect the body (World Health 
Organization 2003).  Examples of particulate 
matter that can get stuck in the nasopharyngeal 
region is hardwood dusts and dusts from grind-
ing lead-containing alloys. These dusts can cause 
both nasal cancer and systemic poisoning. Par-
ticles that can enter the lungs, like for example 

cotton dust, may cause airway disease and lower 
the defence against infections. Those particles 
that gets stuck in the alveolar region, particles 
size around PM2.5, are most likely to cause 
most hazard. Some of them is particles that con-
tain free crystalline silica, hard metal dust and 
quartz. When particles are deposited in the alve-
olar there is a greater risk of cancer, cardiovascu-
lar diseases and mortality is strongly connected 
with PM2.5 (World Health Organization 2006; 
Jerrett et. al. 2009). The concentration of par-
ticulate matter is measured in micro g/m3. In 
World Health Organisation (2016) they have set 
up annual guidelines for the concentration of 
particulate matter in cities which for PM2.5 is 
10 micro g /m3 and 20 micro g/m3 for PM10.

One reason why particulate matter is not mea-
sured by its actual diameter and instead by its 
aerodynamic diameter is because all particles is 
not round. Dr. A. Law (personal communication, 
March 2017) gives one example of the asbestos 
particle that can be PM10 in one direction and 
PM0.3 in the other direction. Asbestos is shaped 
like a needle and due to its long but thin shape 
it can still enter the lungs and alveolar. Dr. Law 
says that on the way down and well inside the 
lungs the asbestos particles, shaped like needles, 
can cut tissue. The cuts will leave scars inside the 
lungs. Tissue with a lot of scars is not as flexible 
as tissue without it and this gives a person that 
has inhaled much asbestos difficulties to breathe 
(Dr. A. Law, personal communication, March 
2017).

3.4.4 Ozone
Ozone is a substance that is important to un-
derstand since some air purifiers produce 
small amounts of it. Ozone is a substance that 
are crucial for life on earth since it works as a 
protection layer in the stratosphere but when 
ozone occur at ground level it is both harm-
ful for human health, animals and plants. When 
oxides of nitrogen (NOx) and volatile organ-
ic compounds (VOC) are close together in the 
present of sunlight chemical reactions creates 
ozone (Crutzen et. al. 1978). Some of the major 
sources of  VOCs and NOx is industrial facili-
ties, motor vehicle exhaust, gasoline vapours and 
chemical solvents which means that human ac-
tivities create ozone at ground level. A variety of 
health problems can be triggered by inhalation 
of ozone including chest pain, throat irritation, 

Figure 7. Illustrating the penetration of particles in the human 
body. Illustration: David Ardmar
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airway inflammation and coughing. It may also 
worsen asthma, emphysema, bronchitis and it 
can reduce lung function (United States Envi-
ronmental Protection Agency 2017). One study 
also demonstrates that ozone shows an increased 
risk in death from respiratory causes (Jerrett et. 
al.2009).

3.8 AIR CLEANING
There are three different strategies that can be 
used to prevent bad indoor air quality: source 
control, increase ventilation and air cleaning 
(Ao & Lee 2004). An air purifier is a product 
that uses the last strategy. There are a few air 
cleaning technologies that are used in air purifi-
ers for indoor environment. The most common 
ones are High-efficiency particulate absorption 
(HEPA), electrostatic purification, ionizer and 
carbon filter.

3.5.1 Electrostatic purification and ifD
Electrostatic purification is an air purifier tech-
nology that creates an electrical charge in air-
borne particles. With a fan, it either pushes or 
sucks air through an electric charge where each 
particle will be given a charge before entering 
the filter. Dr. A. Law (personal communication, 
March 2017) explains that the filter is con-
structed by many parallel flutes which walls also 
has a charge but the opposite of what the par-
ticles was given. When the particles are passing 
through the flutes they will be pulled towards 
the opposite pole inside the filter and get stuck 
there. According to Dr. Law are small particles 
easier to attract while bigger particles are more 
difficult to be drawn aside. He says that to cap-
ture the big particles, it is therefore a benefit to 
have a greater depth in the filter flutes so there is 
a longer distance where the particles are pulled 
aside (Figure 8). It is also smart to have a low 
airspeed so that it takes longer time for parti-

Figure 8. Illustrating the particle path in an electrostatic filter. 
Illustration: David Ardmar



20

cles to pass the filter flutes. With a too low air 
speed however, the fan will not be able to absorb 
enough particles in a room or to create enough 
circulation (Dr. A. Law, personal communica-
tion, March 2017).  With the electrostatic pu-
rification technology, it is therefore a balance 
between airflow speed, filter efficiency and size 
of filter:

·     High air speed means good circulation, good 
air suction and many particles entering the filter 
but it also means that there is a greater chance 
that some particles will go right through with-
out getting stuck in the filter because the parti-
cles are moving too fast. High air speed needs a 
thick filter with greater depth on the filter flutes 
(Dr. A. Law, personal communication, March 
2017).

·     Low air speed means that the circulation and 
the suction might not be enough to absorb all 
the particles but the filter is more likely to cap-
ture all particles that are passing through. With 
low air speed, a filter can be made thin (Dr. A. 
Law, personal communication, March 2017). 

ifD
Electrostatic purification is a technology that 
have been known for decades says Dr. A.Law 
(personal communication, March 2017). Ac-
cording to him the greatest benefit is that the 
filter does not need to be thrown away and 
changed when it is dirty. Instead it can be cleaned 
by using a vacuum cleaner. The filter flutes have 
traditionally been constructed in metal but us-
ing metal have not been seamlessly. Sparks can 
occasionally appear in the filter which both can 
be seen and heard. Even if it is still claimed to 
be safe, users and consumers are afraid of it and 
feel uncomfortable. The metal filter is also heavy 
and could be sharp to handle (Dr. A. Law per-
sonal communication, March 2017). However, 
recently a new type of electrostatic purification 
has been developed called ifD-filter. With this 
adapted technology, the filter is manufactured 
in sheets of dielectric(non-conductive) plastic 
that are stacked on top of each other. Darwin 
Technology (2017) which is the patent owner 
of ifD explains that each plastic sheet contains 
small flutes, where the air passes through. Each 
sheet of dielectric plastic is painted with a thin 
layer of conductive ink that gives the filter the 
charge that attracts particles within the flutes. An 

ifD-filter can remove up to 99.99% of particles 
down to a size of 0.3 microns (Darwin Technol-
ogy 2017). Dr. Law claims that another benefit 
by using a dialectic plastic filter is that it does 
not create sparks, it is lighter and it is easier to 
handle. Except cleaning with a vacuum cleaner, 
it can also be cleaned in water. One might say 
that when rinsing the filter in water the problem 
of polluted air is only shifted to polluted water. 
In an interview with the division of air quali-
ty at Naturvårdsverket they said that the health 
risks of the current air quality in polluted areas 
is so critical that a washable filter still might be 
a greater benefit, and compared to the particle 
pollution which the rain water takes with it from 
the surface on buildings, roads and cars into the 
groundwater, the filters will only have a small 
impact (T. Kyrklund, Naturvårdsverket, personal 
communication, March 2017). Therefore, rins-
ing a filter in water should not be something to 
worry about according to Kyrklund. Compared 
to other filter technologies, ifD-filters have ac-
cording to Darwin Technology a low pressure 
drop. Dr. Law says that pressure drop is caused 
when something is blocking the airflow. The air 
entering the filter will not have the same veloc-
ity as the air that are coming out of it because 
the filter media blocks the suction which the 
fan creates. This means that there will be vari-
ous levels of pressure on each side of the filter. 
With a denser filter, Dr. Law means that there 
is a greater pressure drop. An air purifier with a 
filter with low pressure drop makes it possible 
to run the fan on a lower speed, consume less 
energy and still create good suction and circu-
lation while an air purifier with high pressure 
drop needs to run on higher fan speed which 
generates more noise (Dr. A Law, personal com-
munication, March 2017; Darwin Technology 
2017).

3.5.2 HEPA
The most used filter in indoor environments 
is the High Efficiency Particulate Absorption, 
more known as HEPA filter. In an air purifier 
that uses HEPA filter there is a fan that drags 
air through a filter media, a maze of very fine 
fibre sheets. Dr. A. Law, (personal communi-
cation, March 2017) says that the principle of 
HEPA is that the larger filter surface area there 
are, the more particles will get stuck. Therefore, 
many filter sheets have been stacked and folded 
back and forth in a zigzag formation to create 
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a large surface area within a smaller area. The 
folded fibre sheets are then stacked to form a 
thickness of about five centimetres. Due to its 
construction, a HEPA filter is dense. This means 
that a HEPA filter also have a high pressure drop 
which results in higher energy consumption and 
more noise (Darwin Technology 2017; Dr. A. 
Law, personal communication, March 2017). A 
HEPA filter is not a permanent filter and needs 
to be changed regularly. In places where the air 
is extremely dirty the filter needs to be changed 
more often. This means that HEPA filters will 
end up in landfill and in long term HEPA fil-
ter is expensive. HEPA is however very reliable 
and removes up to 99.97% of PM 2.5 and is 
therefore by far, the most used filter technology 
(Darwin Technology 2017).

3.5.3 Ionizer
An ionizer is not a filter. It is a technology that 
gives particles a charge. It is the same technolo-
gy that gives particles a charge with electrostatic 
purification but without a filter that captures it. 
Instead, the charged particles will be relied back 
into the room. When the particles are given a 
charge, they will according to Dr. A. Law (per-
sonal communication, March 2017) attract other 
particles and cluster. When they cluster, they get 
heavier and drop to the floor. Or, when the par-
ticles are given a charge they will also be attract-
ed to surrounding surfaces and might get stuck 
on walls, furniture and other surfaces (United 
States Environmental Protection Agency 2017). 
An air purifier that only uses this technology 
does not truly clean the room. The particles do 
not disappear from the room but they will be 
moved from floating in the area where humans 
breathe, to be stuck on floor and other surfaces 
where it can be cleaned up with vacuum clean-
er. Whereas an ifD-filter or HEPA filter helps to 
clean a room by absorbing dust, an ionizer only 
clusters dusts on to visible surfaces (Dr. A. Law, 
personal communication, March 2017).
 
3.5.4 Activated carbon Filters
Using carbon to clean water and air have been 
done all the way back to the Egyptian society at 
1550 BC. Activated carbon on the other hand 
is an invention of the 20th century (Çeçen, 
& Aktas 2011). The activated carbon is full of 
small pores inside that captures small particles 
and even gases (Biniak, Szymanski, Siedlewski & 
Swiatkowski 1997; Ao & Lee 2004). Activated 

carbon in an air purifier filter usually consists 
of many carbon pellets and in between the pel-
lets, air can escape through. Therefore, it is often 
used together with HEPA filter whereas the ac-
tivated carbon filter removes odours and VOCs 
while HEPA removes the particles bigger than 
PM 2.5 (Dr. A. Law, personal communication, 
May 2017).

3.5.5 Ozone generator
Earlier, it was mentioned that ozone is a gas-
eous substance that is harmful for human beings. 
But it is also used intentionally in air purifiers to 
clean air from other gases and particles. Higher 
amounts of ozone can oxidize other chemicals 
and thereby clean a room (United States Envi-
ronmental Protection Agency 2017). In a study 
by Dyas, Boughton, & Das (1983) it was prov-
en that only smaller spaces can be cleaned with 
this technique while in bigger rooms the ozone 
is not enough to kill all bacteria. Even if this 
technology is available it is by experts still not 
claimed to be safe (United States Environmental 
Protection Agency 2017).

3.9 SUSTAINABILITY
Sustainable product development refer to both 
environmental, economic and social sustainabil-
ity. When designing for sustainability all these 
three fields are important to consider (Howarth 
& Hadfield 2006). The World Commission on 
Environment and Development (WCED) de-
fines sustainable development as: “Sustainable 
development is development that meets the needs of 
the present without compromising the ability of fu-
ture generations to meet their own needs” (Brundt-
land Commission 1987). Designers play a major 
part when it comes to sustainability. Designers 
have opportunities to affect the sustainabili-
ty of a product that other people do not have. 
A designer has for instance the opportunity to 
influence the selection of materials and manu-
facturing techniques of a product which might 
have good or bad impact on the environment 
or on humans and social life around the world. 
According to some scientists like the economist 
Jackson (2009) the impacts on the environment 
can be blamed at two major villains: increasing 
population and the concept of consumption. 
Since consumer products are a big part of de-
signing, designers have great responsibility to 
decide what users consume.
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3.6.1 Eco-design
The concept of design where the objective of 
the process is to develop products that sustain an 
equilibrium-, reduce impacts- or are beneficial 
for the environment in all life stages is a practice 
that have been in development for the past 30 
years. Still it is not clear what it is or how to 
best tackle design cases. The discipline is rapidly 
evolving and it is currently regarded as a disci-
pline for experts; designers are therefore eager 
for maps to guide them (Lewis et. al. 2001; Karls-
son & Luttropp 2006; Knight & Jenkins 2009). 
Designers that are engaged to develop these 
kinds of products even have different names for 
it. Sustainable product development (SPD), life 
cycle design (LCD), eco-design, green design 
and design for the environment (DFE) are some 
of the names that are frequently used. But the 
goals and tools for them are basically the same 
and the objective for all of them is to reduce 
the consumption of resources and reduce envi-
ronmental loads (Ramani et. al. 2010; Ljungberg 
2007; Zafarmand et. al. 2003; Van Weenen 1995).  
In this project, the term eco-design will be used. 
Knight & Jenkins (2009) describes eco-design as 
“The systematic integration of environmental consid-
erations into product and process design” and Karls-
son and Luttropp (2006) defines it as “EcoDesign 
is a concept that integrates multifaceted aspects of de-
sign and environmental considerations. The objective 
is to create sustainable solutions that satisfy human 
needs and desires.”. Both definitions are similar 
except that Karlsson and Luttropp (2006) points 
out the importance of designing for the envi-
ronment without preventing to fulfil user needs. 
It is also just as important in eco-design to fulfil 
the company needs and to make an eco-design 
profitable (Ljungberg 2007; Alston 2008). The 
concept of sustainability and eco-design is flex-
ible and the application of it variates from time 
to time (Zafarmand et. al. 2003). Some designers 
assume that eco-design is a specific method or 
tool or they see it as a design discipline while 
some designers do not see it as a design disci-
pline but rather a concept and a way of thinking 
and analyse (Knight & Jenkins 2009). Eco-de-
sign is more about knowledge, strategies and an 
understanding, that should be implemented in 
all cases and how the knowledge should be used 
variates. Strategies that should be considered in 
a design process is designing for material selection, 
designing for life extension, designing for new life, cra-
dle-to-cradle design, designing for innovation by na-
ture as inspiration.

3.6.2 Designing for material selection
Picking the right material for a product to be 
environmentally sustainable is not an easy task. 
The selection must meet all project require-
ments which for example usually is determined 
by strength, density, hardness, price, temperature 
stability, etc (Keoleian & Menerey 1994). But 
another important factor that should be con-
sidered is the embodied energy and the overall 
environmental impact of a material (Thompson 
& Thompson 2013; Ljungberg 2007). The selec-
tion of materials is an important strategy that 
will influence the impact of a product through 
all stages in a product life cycle, that is: ex-
traction, manufacturing, transportation, use and 
end of life (Ramani et. al. 2010; Keoleian & Me-
nerey 1994). Ljungberg (2007) claims that the 
environmental impact in each stage are mainly 
caused by the material.

·  In the extraction stage, the selection of ma-
terial for a product will determine if the process 
of extraction uses renewable or non-renewable 
energy, how much energy that is used and if the 
extraction of raw material is socially sustainable 
like working conditions (Ljungberg 2007).

·  In the manufacturing stage, the potential 
environmental impacts caused by material selec-
tion that a designer should be aware of and con-
sider are about the same as extraction stage, that 
is the source of energy and social sustainability. 
Manufacturing also often involves hazardous 
and toxic chemical substances (Ljungberg 2007).  

· During transportation, the selection of dif-
ferent materials will mostly affect how heavy 
the products or assembly parts is but also how 
much volume it takes up. The weight of gods in 
transportation is a crucial factor because there 
is a higher fuel consumption the more weight 
there is (Ljungberg 2007).

·  To reduce environmental impacts in the use 
stage it is important for a designer to choose 
durable and long-lasting materials otherwise it 
will be thrown away earlier than needed which 
will increase the demand on resources (Van Nes 
& Cramer 2006). If a product is repairable is also 
something that is affected by the material selec-
tion (Ljungberg 2007).
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·  And finally, when selecting appropriate ma-
terials to reduce impacts in end of life stage it 
is important to consider what will happen with 
the product when it has been thrown away. The 
designer’s material selection will determine if 
the product will end up at landfill, incineration, 
degradable or if it will be possible to recycle the 
product. It is also important to consider the use 
of renewable or non-renewable materials. Re-
newable is materials that give little or no impact 
on the environment and can be formed again in 
the nature (Ljungberg 2007).

One effective strategy is to reduce the amount 
of material. If for example the thickness of plas-
tic parts in a coffee maker is reduced without af-
fecting performance, the impact will be reduced 
in all stages. To use few different materials in 
one product to facilitate disassembly for recycle 
is also an effective strategy. To enable recycling, 
it is also important to label materials, especially 
plastics (Luttropp & Lagerstedt 2006). A strategy 
that can be used on improving already existing 
products is to substitute and upgrade the mate-
rials into materials that cause less impacts on the 
environment. The greatest challenge with this 
strategy is however to find a material that does 
not affect performance.

Selecting the right appropriate material is tricky; 
a material can for example be sustainable during 
its products use and recycling but the extraction 
can still do serious impact (Ljungberg 2007). 
Designers should take more responsibility to 
learn and to be updated to get a deeper under-
standing of materials, to be able to effectively 
reduce the impacts in each stage. Since the se-
lection of material affects all stages it is also im-
portant to coordinate the selection with all oth-
er used strategies (Keoleian & Menerey 1994).

3.6.3 Designing for life extension
Extending a product’s life may be one of the 
most effective strategies in eco-design. Design-
ing for longer product life aims to reduce the 
replacement frequency which means less con-
sumption and a lower demand on resources (Van 
Nes & Cramer 2006). With longer product life, 
fewer units are needed and thereby the volume 
of manufactured products is reduced, which will 
generate less waste and conserve resources (Ke-
oleian & Menerey 1994; Ljungberg 2007; Van 
Weenen 1995). However, a longer product life 

that leads to less consumption might be good 
for the environment but for the companies this 
could lead to economic loss, that is at least what 
most companies assume. By striving for longer 
product life, it could save money due to the 
resource reduction and reduction of waste. By 
offering the consumers service and repairs the 
company can strengthen and increase the trust, 
reputation and popularity and increase sales (Van 
Nes & Cramer 2006). Short product life means 
more consumption and more generated money. 
Some companies even have a planned obsoles-
cence strategy to strive for a market with shorter 
product life cycles to gain growth by convinc-
ing consumers to buy more products. One good 
example of this is the fashion industry and how 
campaigns are used in changing style and fash-
ion to make earlier trends unattractive (Cooper 
2000). The reason for this is a market-led design 
system according to Whiteley (1993). Extend-
ing the life of a product does not only mean 
to make it more durable to prevent damage. A 
product must also fulfil a customer demands on 
aesthetics. Keoleian and Menerey (1994) calls 
this useful life, which they explain as: “Useful life 
measures how long a system will operate safely and 
meet performance standards when maintained prop-
erly and not subject to stresses beyond stated limits. 
” There are different aspects that are affecting 
the life extension of a product. Van Nes & Cra-
mer (2006) states that wear and tear is the most 
important factor of reasons that a product de-
signer should solve. The second most important 
is according to them comfort of use, quality, design 
and social value and the third are emotional value, 
upgradability, safety and economy of use. Zafarmand 
et. al. (2003) and Chapman (2009) are however 
considering the emotional- and social value in 
the aesthetics of a product the key factor of a 
products life extension. When designing for life 
extension there are a couple of strategies that 
could be used.  

Durability
Designing a product durable, is something that 
are usually demanded by customers. When 
buying products, one usually anticipates that it 
should last for least the time that is expected. 
Today many consumer products are very cheap 
mostly due to decreasing manufacturing costs 
and when something breaks it is therefore very 
intriguing to buy new (Cooper 2000). When 
for example household appliances are bro-
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ken, they are rarely fixed and instead thrown 
away. A non-durable artifact will increase the 
throw-away-society and increase the amount 
of waste in the world and the harvesting of re-
sources (Cooper 2005; Van Weenen 1995). A 
durable product should instead withstand nor-
mal wear and tear while satisfying the customer 
needs over its useful life (Van Nes & Cramer 
2006). Another bad example of a durable prod-
uct is the Teflon non-stick saucepans. The Teflon 
coating facilitates frying without adding fat but 
it cannot handle tough wear like using metal or 
to high heat. If it is handled to tough the coat-
ing is damaged and will eventually fall off and 
after that it is useless and many users are afraid of 
getting the coating in the food instead. This will 
lead to a higher frequency of consumption (Van 
Nes & Cramer 2006).

Luttropp & Lagerstedt (2006) suggests that 
when designing products, it is worth “investing 
in better materials, surface treatments or structural 
arrangements to protect products from dirt, corrosion 
and wear, thereby ensuring reduced maintenance and 
longer product life”. If a product does not need to 
be durable, there is no need to make it durable 
according to Van Nes & Cramer (2006). The key 
is to choose the appropriate durability for each 
product, otherwise it might be more expensive 
than needed. A piece of paper could for exam-
ple be coated in something that would make it 
withstand rain. But does a regular piece of copy 
paper really need to be water-resistant? Maybe it 
is better to make it degradable than completely 
durable?

Aesthetics & emotional bound
According to Zafarmand et. al. (2003) one ma-
jor reason for product unsustainability is that the 
life of a product ends before the product has 
really been used through wear and tear. It is the 
user that eventually is the one that determines 
when to end the life of a product (Van Nes & 
Cramer 2006). A designer can however, with the 
right understanding, influence the user in a way 
so that a product won’t be thrown away earlier 
than needed. If a product’s life has been ended 
by a user even if the product still is functional, 
the most likely reason is a loss of interest. One 
useful tool to capture one’s’ interest could by the 
aesthetics of the product. As Beaker (1997) says, 
“When we say that a product should last 10-15 years, 
we mean it is not just as an ecological or quality issue, 

but also aesthetically.” A product’s aesthetic must 
satisfy the user during usage and sometimes the 
visual design can even affect the user’s behaviour 
in a way that creates an emotional bound to the 
product. Users also often have demands, such as 
the aesthetics of a product must fulfil cultural 
and lifestyle values, in other words, it must be 
in fashion (Zafarmand et. al. 2003; Ljungberg 
2007). By controlling the aesthetic psychology, 
a designer can use it as a tool to control a user’s 
behavioral and emotional drivers and thereby 
influence the user to use environmentally sus-
tainable products (Van Nes & Cramer 2006). As 
Zafarmand et. al. (2003) put it, “there seems to 
be an inter-relationship between aesthetics and prod-
uct sustainability”. By designing the aesthetics of 
a product with great awareness a designer will 
have an impact on for how long a user will be 
using a product, depending on the emotional 
bond, cultural- and lifestyle values. One ap-
proach of a durable aesthetic design is to strive 
for making it fashionable and neutral, to make 
it timeless and classic. This is not an easy task to 
fulfil in a design but instead of just designing for 
the particular market one should at least strive 
for timeless design. By designing a product so 
that it can have a flexible and dynamic aesthetic 
is another approach. That way it can age in har-
mony with the culture, environment and life-
style. It can by this method be designed so that it 
will age with beauty and wear and tear does not 
necessarily need to be a bad thing. Designing 
for a flexible and dynamic aesthetic can also be 
done by using a modular approach. When cul-
tural values drastically change some parts on the 
product that affect the aesthetics can be easily 
changed (Zafarmand et. al. 2003).

Adaptability & upgradability
When it comes to a product which life has been 
ended due to damage or dysfunction of some 
part, or that it has not been able to keep up with 
fashion – modular construction can be a great 
design approach to extending these products’ life 
(Keoleian & Menerey 1994). Like mentioned 
before in this paper, fashion can shorten a prod-
uct’s life drastically (Zafarmand et. al. 2003). But 
what if that obsolete product can be adapted to 
fulfil new requirements of fashion. One good 
example of this is the cell phone which appear-
ance can change just by changing the case. This 
design thinking could be used on other types 
of products. Modular construction can also be 
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used to change a broken part of a product if 
the rest of it still is functioning. This way the 
life of a product can be “saved” and extended 
instead of replacing the entire unit. Key factors 
for successful modularity is that parts are acces-
sible and the components must have the right 
dimensions and tolerances. A standardization of 
parts and components between brands are also 
a benefit to increase the availability (Keoleian & 
Menerey 1994). Probably the best example of 
poor adaptability is the iphone which battery 
that cannot be changed easily. The best example 
of good adaptability is however the Fairphone 2 
which just like iphone is a cellphone but with 
the difference that it is constructed entirely of 
modules. It is designed so that every part can 
be changed easily by the user and all parts are 
accessible on their website. The company also 
provides tutorial videos on their website and 
all needed tools and screwdriver heads are stan-
dardized. Something that the design team that 
designed Fairphone also points out as important 
is to make software easy upgradable. A device 
should not be locked to a specific software and 
when new software’s are available it should be 
possible to upgrade. Sometimes the hardware 
can be too old for new software’s. In those situ-
ations, it is important that the hardware can be 
upgraded as well without changing the whole 
product (Fairphone, 2016).

Reparability & serviceability
If a user wishes a specific product to truly last 
for a long time it most likely will be needed 
some sort of care or repair at some point even 
if it is durable. In this throw-away-society there 
are very few products that are being repaired 
and instead they are replaced with high frequen-
cy (Cooper 2005). There are great possibilities 
in making “greener” designs by designing them 
to be repairable. When designing for reparability 
there is a few key aspects that a designer should 
think of. It must be considered who will be the 
one doing the repair or maintenance. If the user 
is attended to do the repair the procedure must 
be easy otherwise a professional should do it. 
An easy repair means that spare parts and tools 
must be accessible and standardized. Knowledge, 
guidance or a manual should also be accessible. 
If a fault is too complex a user might consider 
service by a professional. Even if a professional is 
doing the repair everything should be designed 
to be accessible. Designing for serviceability also 

means that professionals that possess the knowl-
edge of doing the repairs and maintenances 
must be available. Cost is also a key factor that 
determines if a repair is worth it (Keoleian & 
Menerey 1994).

3.6.4 Designing for new life
Designing for new life is a strategy that puts its 
focus at bringing new life to products which 
life already has been ended by its user. This can 
mainly be done using two different approaches. 
To reuse a product or parts of a product by giv-
ing it new functions or by recycling the materi-
als the product is made of (Keoleian & Menerey 
1994).

Reuse
When a product is retired from its defined func-
tion and duty, parts of the products might still 
be usable or it could be reconstructed to get 
a new function and duty. For a product to be 
designed for reuse, the product should be easy 
to separate and it should withstand minor pro-
cessing, such as cleaning. The aim of designing 
for reuse is to increase the number of lives for a 
product and thereby reduce the overall impact. 
Designing products to be durable also increas-
es the possibility of reuse (Keoleian & Menerey 
1994; Thompson & Thompson 2013).

Recycling
Industries are getting more aware of the value 
of materials and the common society are getting 
more aware of the impacts that are caused by 
throwing products on the landfill. This has led to 
both an increased demand on recycled material 
for production and a will among the society to 
recycle more. Recycling is however very com-
plex due to the mix of materials in products, leg-
islation and what technology for recycling that 
are available (Thompson & Thompson 2013). 
Designers should therefore design to facilitate 
both recycling and to use recycled materials. 
In society, there is a will to recycle everything 
but there is no point to recycle something that 
cannot be used in manufacturing again because 
recycling aims to close the life cycle loop. De-
signers play the big role to make it possible for 
products to be recycled and should also design 
to make it possible to use the recycled material 
again in manufacturing (Cerdan 2009; Keoleian 
& Menerey 1994).
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Designing for recycling is a strategy that in most 
cases is very effective. It saves money for the 
companies for the reduced consumption of ex-
tracted resources and it reduces the impact on 
the environment due to the same reason (Cer-
dan 2009). But it does not necessarily have to 
be the best way of handling waste at all cases. To 
recycle can sometimes cost more energy from 
transportation and processing materials and have 
greater impact than other methods like inciner-
ation (Keoleian & Menerey 1994).

Tricks, tips and other factors that designers 
should consider when designing to facilitate 
recycling are: make sure that there are existing 
and accessible recycling methods and processes 
available for the design to be recycled, limiting 
the number of different materials in a product, 
increase the use of recyclable materials, increase 
the use recycled materials, avoid laminated ma-
terials, decrease the amount of paint and design 
to facilitate disassembly by using instructions 
and easy handled joints (Cerdan 2009; Luttropp 
& Lagerstedt 2006).

Disassembly
Products that are assembled of parts and compo-
nents with different materials should be easy to 
separate and disassemble to ensure that valuable 
and usable parts can be reused or recycled. It is 
also important for multi-material products to be 
able to remove harmful materials (Thompson & 
Thompson 2013; Van Weenen 1995). For a prod-
uct to be able to be disassembled successfully the 
parts need to be easy to separate. Therefore, a 
designer should strive for minimizing the num-
ber of junction points, using junction points 
that are easy to remove and replace and avoid 
the use of adhesives (Cerdan 2009). Using ad-
hesives to fix parts makes is almost impossible to 
remove them (Thompson & Thompson 2013; 
Ljungberg 2007). Junction points should also be 
standardized so if there is a need of using tools it 
should be easy to access like Philips screw head. 
Snap fit is a good solution for junction points if 
it can be made durable. A good trick is also to 
use pictograms on the products to facilitate dis-
assembly and to construct products in modules 
which will reduce the time required for disas-
sembly (Cerdan 2009).

3.6.5 Designing for innovation
A strategy that many crosses their fingers for is 
to design for new innovation, finding new in-
novations that can help prevent destruction in 
the environment. When designing for the en-
vironment most people only think about mak-
ing already existing products more adapted to 
the environment but they forget that new in-
novations might be the solution to some issues. 
Two strategies that can help to find innovative 
eco-design solutions are biomimicry and cra-
dle-to-cradle design (Lurie-Luke 2014)

3.6.6 How to use eco-design strategies
The eco-design strategies above can also be 
looked at as criteria that should be fulfilled to 
succeed with designing an environmentally 
friendly product. The more of them that a prod-
uct fulfil, the more environmentally friendly 
a product should be. This can however not be 
proved without conducting a life cycle analysis 
on the product. A few of the strategies above 
is contradictive to each other so it is therefore 
impossible to succeed with all strategies. E.g., 
giving a product a unique look, might increase 
the product life due to emotional bond between 
user and product but a unique look is also a vic-
tim to trends or, you cannot have both a product 
that should last forever and be degradable. The 
aim with the strategies is to implement envi-
ronmental concern into product design without 
needing to change the typical design process 
too much. The strategies can be a part of a de-
sign process by always having the strategies in 
mind and thereby influence the product design. 
The strategies can also work as a checklist if it is 
viewed as criteria of a sustainable product.
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4. Method & Implementation

This chapter describes the process and methodology that this project has been based upon. The 
project has been conducted with aprocess inspired by the human centred design process by IDEO. 
What methods andactivities that has been carried out during this project will be presented here.

4.1 PROCESS
This project has been conducted with a human 
centred design approach. Since this is a proj-
ect that aims to develop a product that is going 
to be used daily by humans, it is important to 
choose an approach where the human needs are 
in focus. The human centred approach does also 
consider all relevant stakeholders that are affect-
ed by the design choices made in the process. 
The project took place in China on one of Ray-
mond Industrial’s R&D and manufacturing fa-
cilities, this facilitated iteration during the proj-
ect since stakeholders such as manufacturers was 
located in the same building. The fact that the 
project took place in china where air purifiers 
are used daily was also valuable since it became 
easier to get in touch with users and sellers.
 
According to Norman (2013) there are four 
different stages that should take place in a hu-
man centred design process. They are observa-
tion, ideation, prototyping and testing. These 
stages should according to Norman be iterated 

thoroughly until a satisfying result has been pro-
duced. The design company IDEO has devel-
oped a similar process but it only contains three 
stages. In their approach prototyping should oc-
cur fluidly in all stages of the process (IDEO, 
2015). Both Norman (2013) and IDEO (2015) 
stresses the importance of iterating, since the 
feedback from the people we are designing for 
is crucial when creating new solutions.

The first stage in the IDEO process is called 
Inspiration. This is where the necessary infor-
mation is gathered by learning and observation 
to pursuit the goals of the project. The second 
stage called Ideation, is where you make sense 
of everything learned in the previous stage and 
create design opportunities by generating and 
evaluating tons of ideas. The last stage is called 
Implementation. In this stage, you bring your 
concepts from the previous phase to life and 
refine your solutions until they are ready for 
the world (IDEO, 2015). The process by IDEO 
(2015) will be used in this project. 

Figure 9. Illustrating the IDEO process. Illustration: David Ardmar
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4.2 PROJECT PLANNING
The first week of the project was dedicated to 
planning. The project planning started with a 
discussion about what the purpose of the proj-
ect was and how it could fit within the given 
timeframe and resources, and also what objec-
tives and aims the project were to have. When 
planning a project, it is a good idea to get a few 
things straight first. IDEO (2015) mentions sev-
eral things to consider for a successful design 
project, such as your timeline, the space for the 
intended work, the budget for the project, skills 
needed, trips that needs to be taken, and what 
will be produced. During this first stage, there is 
more room to think through all the logistics of 
the project. Even though a design project is al-
ways changing and evolving as the project goes 
on, there is a better chance for success if a proper 
plan is laid out in the beginning.

4.2.1 Gantt chart
To overview the whole project in relation to its 
stages and timeframe, a Gantt chart was used. A 
Gantt chart is a simple tool used for time plan-
ning, developed by Henry Gantt. The model il-
lustrates the timeline of a project. The length of 
each activity is illustrated in the form
of bars on the x-axis and what the intended ac-
tivity is containing is described on the y-axis.

The use of this method for time planning is 
common in the early stages of product devel-
opment projects and is according to Johannes-
son, Persson and Pettersson (2013) superior in 
the aspect of illustrating the time period of a 
project and its activities. However, this method 
is merely used for illustrating time for the proj-
ect and its specific activities, and is therefore not 
appropriate to use for following up and project 
management. The Gantt chart that was used in 
this project came to work as a guide during the 
project and changed fluidly from time to time, 
for example when certain dates for delivery was 
changed or unplanned interviews and
visits took place.

4.2.2 Stage gate
The use of a stage gate model in a project is pre-
ferred when there is a clear idea from the begin-
ning on how the projects stages, milestones and 
goals are to be achieved. The word stage refers to 
each step that the project is divided into. A gate 
is the foundation for decision making in each 

stage. The decision to go, redo or kill the project 
is taken here (Johanneson, Persson, & Petterson, 
2013).

For this project, a stage gate model has been used. 
The three stages in the project’s design process 
is followed by a gate. If the material needed to 
continue with the next stage is insufficient, the 
stage will be iterated until a satisfactory result is 
produced.

4.3 INSPIRATION
This chapter explains the methods and how 
they were used to gather information about the 
air purifier market and information about the 
stakeholders that are involved. The aim in this 
stage is to specify needs and requirements.

4.3.1 Benchmarking
In the very beginning of a design project it is 
important to get a quick understanding of com-
petitors, the technology they are using and the 
current situation of the market. Benchmark-
ing is a method that provides this information 
(Drew, 1997).

The company that the project is done for, Ray-
mond Industrial Ltd., are well prepared for anal-
yses of competitors. At the factory, they have in 
a storage a large quantity of air purifiers from 
varied brands. It is both air purifiers that have 
been manufactured at the factory and those 
that have not. The benchmarking was there-
fore started by analysing all existing air purifier 
models in this storage. One by one they were 
analysed by discussing features, aesthetic design 
and technology. Altogether 23 air purifiers were 
analysed. The analyses of each air purifier were 
documented with pictures and notes. Further 
research was made by using internet. User re-

Figure 10. Study of an air purifier. Photo: David Ardmar
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views was studied on both Chinese, European 
and American websites. Colleagues helped to 
find Chinese reviews and to translate them. An-
other benchmarking research was made on just 
different filter technologies and another one on 
different models of air purifiers. This informa-
tion was gathered by searching on google, You-
Tube and by browsing through various air puri-
fier dealers. The benchmarking was summarized 
on different posters: one that compared the two 
most used and most reliable filter technologies, 
one that listed and categorized various air puri-
fiers in price categories to be able to see what 
signified each price category, one that summa-
rized all different basic shapes that are available 
in the today’s market, one that summarized the 
benchmarking done on the air purifiers that was 
available in the facilities on the factory area and 
also one that summarized features and functions 
that air purifiers often have.

4.3.2 Observation
To do the project in a location where air purifi-
ers is most needed, provides great opportunities 
to experience and observe not only how users 
are interacting with air purifiers but also to un-
derstand the environment. The observation in 
this project can be divided into: user-, manufac-
turing- and environmental observations.

User observations was made in Hong Kong on 
a user that owned an air purifier of the brand 
Sharp. It was observed how she used it in a home 
environment. The observation was documented 
by taking pictures and notes. Also, spontaneous 
user observations could be done when employ-
ees at the factory was seen handling air purifiers, 
when air purifiers in public spaces was seen and 
when visiting friend’s homes on leisure. 

The office where most of the project have been 
done, is in the same building as the manufac-
turing of ifD filters. It is also close to the facil-
ities for injection moulding and assembly lines. 
This close location to manufacturing have been 
great for understanding the impacts that manu-
facturing has on the design of the air purifiers. 
In the beginning of the project a guided tour 
was given in the facilities for injection mould-
ing, metal work and assembly. The manufactur-
ing and assembly of the ifD filter was showed 
and explained. At later stages of the project more 
and more questions appeared about the manu-
facturing and its limitations that it has on the 
design of the air purifiers. But due to the close-
ness to manufacturing the needed knowledge 
and understanding could always be gathered just 
by having a look and observe the manufacturing 
in the factory.

Observations that also cannot be done in Swe-
den is to observe the current state of vast air 
pollution that China and other countries and 
cities are dealing with at the moment. Daily life 
in China could be observed and better under-
stood. 

4.3.3 Questionnaires
Mathers, Fox and Hun (2009) describes ques-
tionnaires as a useful tool to use when conduct-
ing a survey with a lot of data to be collect-
ed, since it is quicker than performing personal 

Figure 11. Illustrating the air quality in Hong Kong during two 
different days.  Photo: David Ardmar

Figure 12. Assembly in the factory. Photo: David Ardmar
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interviews. The first step according to the au-
thors is to decide what kind of information that 
is sought for and why. The purpose with this 
method was to gather information regarding 
what factors the local population would consid-
er when buying an air purifier, and to get some 
understanding of what kind of design that is de-
sired.

Questionnaires can be posted, conducted over 
the phone or in person. The use of a hand-out 
questionnaire was chosen due to issues in com-
municating with the local population. Since it 
was very unlikely to find local habitants who 
could speak English, the questionnaire was 
translated into Cantonese. According to Ma-
thers et. al (2009) an advantage when using a 
hand-out questionnaire is that the response rate 
will be much higher than for example conduct-
ing a postal survey. Another advantage is that the 
result can be easily analysed if the questionnaire 
is containing predetermined choices to answer.

According to Hanington & Martin (2012) ques-
tionnaires may not be an accurate reflection of 
true feelings, thoughts and perceptions. It is 
therefore useful to complement the question-
naires with for example interviews, participato-
ry design sessions and observations.

The questionnaire was translated and simpli-
fied for allowing it to be easier to understand 
for the local citizens. This was consulted with 
a project manager in Raymond Industrial Ltd. 
and designed accordingly. On the questionnaire, 
the participants was asked to answer what they 
would look for in an air purifier if they were 
to buy one today, in terms of design and ex-
pressions. The participants were then asked to 
pick five of a number of listed expressions such 
as premium, ecological, and youthful etc. The 
questionnaire design and complete results can 
be found in appendix B.

4.3.4 Interviews
Interviews are generally seen as an appropriate 
tool to use for gathering information from par-
ticipants regarding personal experience, opin-
ions, attitudes, and perceptions. Interviews in 
person has the advantage over other research 
methods such as questionnaires, since the rec-
ognition of personal expressions and body lan-
guage can be easily found when conversing 

person to person. Although, interviews can also 
be conducted over the phone or through social 
media (Hanington & Martin, 2012).

According to Hanington and Martin (2012) in-
terviews can either follow a script of predeter-
mined questions or it can be relatively unstruc-
tured, allowing the conversation to be more 
flexible. Although, even in relatively unstruc-
tured interviews there can be a set of topics that 
the interviewer intends to address during the 
interview. The interviews for this project were 
conducted in a semi-structured conversational 
way, with a few questions that worked as a guide 
during the sessions. This way of interviewing 
was chosen since we wanted the interviews to 
be more fluid, and also be able to follow side-
tracks depending on the answers for the ques-
tions. In order to get a deeper understanding of 
stakeholder needs and opinions, the interviews 
were conducted with representatives of differ-
ent stakeholders such as users, manufacturers, 
and sellers. One interview with a Hong Kong 
user and one interview with a Beijing user was 
conducted. The interviews with manufacturers 
was represented by the Quality manager and the 
Senior Vice president. Several shorter interviews 
with sellers in electronic stores in Hong Kong 
was also conducted.

4.3.5 Stakeholders
In ISO 9241-210:2010 there is underlined that 
the term “human centred design” is used to ad-
dress all stakeholders in a design project instead 
of only concern the users. This project will not 
only affect the users, so therefore it is relevant 
to specify the different stakeholders that will be 
affected by our development and design choices.

To identify the different stakeholders in this 
project, we first discussed and brainstormed 

Figure 13. User and interview participant.  
Photo: David Ardmar
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around how and why different people could be 
affected by this project. The different stakehold-
ers that we found was later put up on a wall to 
easily overview and discuss around them. The 
result was then discussed with supervisor Dr. 
Anthony Law to see if there was something we 
had missed or if there were additional relevant 
stakeholders for the project.

The stakeholders were further specified ac-
cording to ISO 9241-210:2010 to find certain 
characteristics that could influence the project, 
such as knowledge, experience, skill, habits, and 
preferences.

4.3.6 Try it yourself
A commonly used method that enables design-
ers to get a deeper understanding of how a spe-
cific product, service or environment works and 
how the experience is when using it is to try it 
out yourself. By making yourself a user by using 
a similar product, prototype or model a designer 
will experience what a real user will experience 
and how they will act (Milton & Rogers, 2013).

Since we are two in this project that lived in 
separate rooms during the stay in China it was 
decided to use one air purifier each of two dif-
ferent models to get a wider experience. The air 
purifiers were provided by Raymond Industrial 
Ltd. and the models that was used was Philips 
AC3256/10 which is the newest and most 
high-tech air purifier of Philips and Philips 
AC4025/10 which is a more basic model that 
have been one of the most popular models for 
a couple of years (Figure 14). The air purifiers 
were constantly used during the entire stay in 
China. Both good and bad experiences and ac-
tions was noted regularly.  

4.3.7 Product Autopsy
To get a better understanding of how a specific 
type of product usually is constructed, why it is 
constructed in a certain way, how it works and 
what material have been used it is vice to disas-
semble a similar product. This method is called 
Product Autopsy which is a method that helps 
designers to understand design decisions made 
by other designers (Milton & Rogers, 2013).

A product autopsy was made on a Honeywell 
air purifier which is an air purifier that uses the 
same kind of technology as for this project. The 
disassembly was done on the facilities on the 
factory of Raymond Industrial Ltd. The product 
was carefully disassembled in pieces while notes 
and pictures was taken to keep track of each step. 
Each step was simultaneously discussed as well 
as all parts to understand what decisions the de-
signers of the Honeywell air purifier had done. 
The airflow was particularly studied. Those fea-
tures and design details that was more difficult 
to understand was explained by an experienced 
engineer at the factory. The result was later sum-
marized into an exploded view draft on a poster.

4.3.8 Cultural probe
Cultural probe is the method where the design 
team asks users to document something in their 
everyday life. This is usually done by providing 
the uses with artefacts, probes, that helps them 
to do the documentation. Useful probes can 
be disposable cameras, letters or a notebook to 
write in. The cultural probe is a useful method 
to reach far away users (Milton & Rogers 2013).

The aim of the cultural probe was to gain 
knowledge and understanding in how environ-
mentally friendly design looks like. A product 
may by its function be of a benefit for the envi-
ronment but how is that communicated to the 
buyers and users? A function of an air purifi-

Figure 14. Try out an air purifier at home. Photo: David Ardmar

Figure 15. Dismantling an air purifier. Photo: David Ardmar
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er serves a great cause, to clean polluted air. So 
how can this be shown in the aesthetic design? 
To gain more input in this question, 21 persons 
were invited to the same chat group where it 
was explained to them that they are asked to 
take pictures in their everyday life, with their 
own phone on products, details or other objects 
that they think express eco-design and sustain-
ability. Those people that was invited was both 
people that has a great interest in design and 
eco-design and those that do not have any ex-
perience in design but wants to improve today’s 
environmental situation. A vast number of pic-
tures was gathered and was analysed.

4.3.9 Lab testing and evaluation of filter
In China was the opportunity to do tests in 
a testing centre given. The aim with the tests 
were to find out and get a benchmark of which 
filter that is best and should be used. The tests 
were outsourced and performed by profession-
als at the Hong Kong University of Science & 
Technology (HKUST) testing laboratory in 
Nansha, China. Five air purifiers from different 
brands and with two different filter technologies 
was provided to the HKUST- lab. In a period 
of three weeks they tested accordingly to the 
American National Standard of testing air puri-
fiers (ANSI/AHAM AC-1-2006). The air puri-
fiers were tested in a wind tunnel and in a sealed 
closed air chamber, where the air purifiers dealt 

with a cigarette smoke generator and the Clean 
Air Delivery Rate (CADR), noise and release 
of harmful substances was tested. At two occa-
sions, visits were paid at the laboratory to see the 
progress, learn and be involved with the tests. 
The method can be seen in appendix F.
   
Together with the literature review study of 
filter technology and experiences from bench-
marking, the testing result played a great part in 
the selection of filter technology. Only the filter 
technologies that are considered the best were 
tested; that is, HEPA-filter and ifD-filter. With 
all the information that was obtained about HE-
PA-filter and ifD-filter, a summary containing 
pros and cons were made to facilitate the final 
selection of filter.

4.3.10 Sampling
In a designing project where there is focus on 
the aesthetic design it is useful to allow yourself 
to get inspired by other’s work. The inspiration 
can come from anywhere. It can be from some-
thing physical that is collected over a long time 
or it can be from products and architecture that 
you bump into in your everyday life that you 
record by taking pictures. Sampling is a design 
method where the aim is to collect something 
in order to collect inspiration (Milton & Rogers 
2013).

Figure 16. Lab-testing of air purifiers. Photo: David Ardmar
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To constant collect inspiration stimulates your 
design thinking and makes a designer reflect of 
what expressions that one finds appealing. In 
this project sampling was used to collect any-
thing that was found inspiring for the design of 
the housing of the air purifier. There were no 
limits set on where the inspiration was taken 
from. Both products, shapes, colour and other 
details was collected mostly by gathering pic-
tures from internet but also by taking pictures 
of objects. An exhibition in Hong Kong with 
only eco-design products and materials was also 
a great source.

4.3.11 Need & problem analysis
A need analysis is according to Smith (2011) a 
useful process to use in the beginning of a prod-
uct development project when summarizing 
information found from user studies and trans-
lating them into something that can be specified 
and analysed. Smith also points out that a need 
analysis is useful to ensure that all members of 
the design team is working towards the same 
goal. Smith claims that a need in this case must 
have an owner or an object, regardless of it is a 
functional need or something else. 

In order to specify and summarize the require-
ments for all different stakeholders that was 
treated in this project, an analysis of the expe-
rienced needs was made. The analysis was con-
ducted with information from interviews and 
observations with different stakeholders. The 
need analysis was also complemented with the 
various needs found during the try it yourself 
method and the benchmarking session. The 
identified problems was obtained from the same 
sourses. The needs and problems was used as the 
foundation and as a benchmark that needs to be 
solved in the ideation and implementation stage. 

4.4 LITERATURE REVIEW
To gather relevant information for this project 
a literature review was conducted to act as a 
framework for the project. According to (Flick 
2014; Milton and Rogers 2013) this is done to 
find useful relevant information from reliable 
sources about the intended subject of research. 
The literature review consisted of articles and 
books mainly touching areas of green product 
development, HCD, and air purification tech-
nologies. Extra great effort was made on investi-
gating green product design thoroughly, to find 

out how to best tackle environmental concern 
without impede a design process. They were 
written by different authors with different ob-
jectives and was interpreted with the purpose 
and aim to answer the research questions. The 
major part of the literature study was done in 
the beginning of the project. However, addi-
tional research was also conducted as the project 
went on to complement different areas where 
the information was found to be insufficient.

The sources used to find the literature were 
Google Scholar and Luleå University of Tech-
nology’s database for scientific papers. Some 
keywords and phrases used in the search for ar-
ticles were: ”sustainable design”, ”eco-design”, ”air 
purification”, ”electrostatic purification”, ”human 
centered design”.

4.5  IDEATION
This chapter describes the methods used to ex-
plore and generate ideas. The methods were se-
lected to facilitate creative thinking to generate 
ideas both for function and design.

4.5.1 Workshop
Before the trip to China the project was 
kick-started by having a workshop in Sweden 
where the participants were supposed to come 
up with ideas. In China, most of the people have 
been involved with an air purifier before and 
their mind might be set on how an air purifier 
should look like. By gathering a group of people 
in Sweden that never had seen an air purifier 
before, might end up in unexpected and fresh 
perspective of ideas. A benefit of a workshop is 
just that, to gather people and share their cre-
ativity with each other to come up with innova-
tive ideas (Wikberg Nilsson, Ericson & Törlind 
2015).
 
There was at total nine participants of mixed 
gender that had a background of design or ar-
chitecture students. That means that they are ex-
perienced and comfortable with sketching and 
brainstorming in group. The workshop took 1.5 
hours. First there was a quick presentation of 
what our background is, brief explanation of 
what an air purifier is and what they are sup-
posed to do during the workshop. Their first 
task was to make moodboards that illustrates 
what they want an air purifier to express and 
feel like. They did this in groups of three and 
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different magazines was used to create mood-
bord collages. After 50 minutes, everybody got 
to view each groups moodboard while it was 
explained what each group was thinking. The 
moodboards was done to generate ideas. The 
rest of the 40 minutes was spent on sketching 
and generating ideas of how air purifiers could 
look like. After the workshop, all sketches were 
saved to be used later in the design process as 
inspiration. 

4.5.2 Inspirational collage
Collages of images is a great tool to communi-
cate one’s thoughts visually. It is also a great tool 
to make sure that everyone in the design team 
is in the same level of understanding. By having 
printed collages with summarized information 
will facilitate discussions both within the design 
team and with other stakeholders (Milton & 
Rogers 2013).

Images that was gathered during sampling was 
in this method used to make the inspirational 
collages. Four different colleges were conduct-
ed. They provide inspiration about interface, 
eco, design and ways of open/close. The collag-
es were printed and was put up over the desk. 
When ideas were later created in brainstorming 
methods and exploratory sketching, the colleges 
were used to provide inspiration.

4.5.3 Moodboard
A moodboard is a collage that illustrates and ex-
presses a specific mood or emotion. In a design 
project, it can be used for creating a shared un-
derstanding and vision among the design team 
about the mood and emotions that a product 
should have. When conducting a moodboard 
the team must say ‘yes’ or ‘no’ to images which 

helps to define a shared desired feeling (Boeijen, 
Daalhuizen, Zijlstra & Schoor 2014; Milton & 
Rogers 2013).

For this project three different moodboards 
were made as an initial stage of the ideation. 
One that intends to express simplicity, anoth-
er that expresses high tech and a third that ex-
presses sustainability. Simplicity, high tech and 
sustainability was chosen because this is aspects 
that we and users consider to be important. The 
mood boards were helpful to understand what 
simplicity, high tech and sustainability looks like 
during the ideation phase. They were done first 
by collecting images that expressed the desired 
emotions and mood. The images were then put 
together into a collage. The images were mostly 
found on sources at internet.  

4.5.4 Brainstorming sessions
With the inspiration collages and moodboards 
as support, the ideation was initialised by doing 
a brainstorming session together with the vice 
president of Raymond Industrial Ltd, Dr An-
thony Law who has vast experience in air puri-
fiers and product design. The brainstorming ses-
sion was centred around different ways of how 
an air purifier with ifD-filter can be designed 
internally; which means, in what ways can the 
filter and fan be designed and oriented relative 
to each other. 

More brainstorming session was later done 
without the vice president of Raymond In-
dustrial Ltd. where focus was on the aesthetic 
design, filter- and fan orientation and size op-
timization. Ideas from the workshop in Sweden 
was used as inspiration as well as the moodboard 
and inspiration collages. A brainsketching ses-
sion was also held with focus on the aesthetic 

Figure 17. Workshop. Making moodboard.
 Photo: David Ardmar

Figure 18. Brainstorming session with Dr. Law. 
Photo: David Ardmar
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design to come up with more creative and crazy 
ideas. Within the design team we sketched ideas 
for five minutes and then switched paper and 
continued sketching on the other person’s idea.  

Brainstorm sessions was also held later in the 
concept phase to develop ideas for interface on 
front panel and how filters can be removed and 
replaced.

4.5.5 Explorative & clay sketching
An important feature of design is to attack a 
problem by elaborate and explore a variety of 
ideas to eventually find the most optimal one 
(Greenberg, Carpendale, Marquardt & Buxton 
2012). Sketching is a tool which one of its main 
function is to explore. It facilitates to try out and 
elaborate unexpected outcomes (Schweikardt & 
Gross 2000). Sketching is also useful for individ-
ual cognition and to be able to communicate 
one’s thoughts to others (Tholander, Karlgren, 
Ramberg & Sökjer 2008). 

The aesthetic look of the housing of an air puri-
fier can be designed in many ways. Hours of sit-
ting down and sketching was therefore spent, to 
make sure that as much possibilities of variations 
as possible was explored. The sketching started 
by drawing many thumbnailed sized drawings 
of air purifiers in front view. All kinds of varia-
tions of basic forms was drawn before the best 
of them was selected to explore even further 
by drawing them in different perspectives. The 
ideas that was generated throughout this meth-
od was made with the inspiration collages and 
moodboards in mind. 

To explore and understand the shapes and pro-
portions even better, clay was used for making 
miniature models of air purifiers. First, we tried 
to copy a few of the already existing ideas into 
physical clay models to understand the shapes 

and proportions better. These models were 
explored further and adapted until they had a 
pleasing look from different views.  After that, 
focus was centred on creating completely new 
ideas by using the clay as a sketching tool. The 
models were made individually but there was 
continually discussions and reflections of what 
was good and bad. 

4.5.6 Combine
At this point, there was two major groups of 
ideas: ideas on the aesthetic design of the hous-
ing (external design) and ideas on how air puri-
fiers could function (internal design). Now they 
needed to be brought together. The method 
Combine, from Ericsson and Törlind (2013) is 
a method to use when ideas have been reduced 
from a large amount to a smaller amount. The 
purpose with the method is to make the ini-
tial ideas better by combining them with factors 
from other ideas. 

We tried to evaluate which of the external 
designs that could match the internal designs. 
Some of the external designs proved to be 
impossible or they needed to be changed too 
much and many could therefore be sorted out. 
Those external designs that was not sorted out 
was instead combined with the ideas of the in-
ternal design which narrowed it down to 15 
combinations of ideas. Each idea was summa-
rized on collages that was put up on cardboards 
in the size of A2. The collages pictured sketch-
es and drawings that explained what the ideas 
would look like and how the air cleaning would 
work. The collages were made to make a clear 
and shared picture of the ideas and to be able 
to communicate the concepts for Raymond In-
dustrial Ltd.

Figure 19. Explorative sketching. Photo: David Ardmar

Figure 20. Clay sketching. Photo: David Ardmar
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4.5.7 Expert evaluation and feedback
At the factory where most of the project took 
place, there was many engineers with extensive 
experience in the field of air purifiers and oth-
er household appliances. We wanted to seize as 
much of their knowledge as often as possible. 

With the collages pictured the 15 combinations 
of ideas, they were put up on the wall. A visual-
ization of each idea on the wall was easy spot-
ted by other co-workers at the company. Many 
engineers with different expertise passed by our 
working place regularly which allowed them to 
provide useful comments and thoughts. Some-
times they stopped spontaneously and some-
times we stopped them and asked for reviews. 
They gave useful insight in how to reduce or 
prevent noise and vibrations, how to optimize 
airflow and information about manufacturabil-
ity. If there was anything difficult to understand 
about the manufacturing process of the filters, 
they would take us to the assembly line.

Throughout the whole design process weekly 
meetings with our supervisor Dr. Anthony Law 
at Raymond Industrial Ltd. were held. During 
the meetings, the progress was showed visually 
and he would evaluate and provide feedback.  
   

4.5.8 Defining pros & cons
At some point in a design process, decisions 
must be made. Greenberg et. al. (2012) explains 
that in a design process there should be a large 
variety of ideas that must be evaluated and nar-
rowed down to a smaller portion rather than 
going for just one and the first idea. A selection 
process can be done in diverse ways. In this stage 
of the process it was done by voting.

After a presentation of each idea for Raymond 
Industrial Ltd., the ideas were evaluated togeth-
er with Dr. Anthony Law. Together with the 
consultation and with the information that was 
obtained when testing the cardboard models, 
pros and cons was identified for each idea. The 
pros and cons was written on post-its and was 
put on the cardboard collages. This gave a clear 
view what the benefits, disadvantages and obsta-
cles was which made it easier to sort out ideas 
not to continue with. After specifying the pros 
and cons for each idea a selection needed to 
be done to narrow down the number of ideas. 
For this, dot voting was used. With the evalua-
tion in mind we voted individually by placing 
small pieces of coloured paper on the collages 
that represented the different ideas. Each of us 
had five votes. The concepts were after this stage 
narrowed down to six concepts.

Figure 21. Illustrating help given by colleges. Photo: David Ardmar
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4.6 IMPLEMENTATION
In the concept and evaluation stage it started 
with 6 concepts that was narrowed down to 
first two and then, one. To develop the concepts 
further, more knowledge and understanding 
was required. This was obtained by consulting 
experts within the field, building cardboard 
models, conducting simple tests and doing cal-
culations. Between each time the number of 
concepts was reduced, further improvements 
were done followed by evaluation and selection.

4.6.2 Cardboard sketch modelling
Models and prototypes is a crucial and useful 
tool for designers. Without it, designer or clients 
would not see a physical visualization until the 
product is on the market. Making quick mod-
els early in the design process provides designer 
with useful insight that can otherwise be difficult 
to obtain (Wikberg Nilsson, Ericson & Törlind 
2015; Milton & Rogers 2013). Sketch model-
ling is when quick and rough physical models 
are made with cheap materials and when the 
models can be easily changed and adjusted (Mil-
ton & Rogers 2013). 

In this project, it was done to communicate one’s 
thoughts to each other, as well as to evaluate and 
gain understanding of proportions and dimen-
sions of the air purifier concepts. Non-usable 
cardboard boxes were collected from the fac-
tory as material for the models. The cardboard 
was then cutter into parts and was assembled 
into air purifier models in scale of 1:1. The di-
mensions and proportions of each model were 
discussed and continuously freeform modifica-
tions were made by cutting and draw lines with 
markers directly on the models until propor-
tions seemed right in terms of aesthetic design. 
However, the dimensions are strongly affected 
by the components inside and the orientation of 

them. Therefore, components were tested to be 
placed inside (Figure 22). A centrifugal fan from 
an existing air purifier in the same target size 
and cardboard pieces representing the filters was 
used to evaluate and modify the dimensions so 
both function and the aesthetics are meet. Some 
concepts needed to be changed drastically when 
the components were inserted which changed 
the aesthetic design completely. Other concepts 
could be modified and still be keeping the basic 
design. This was only made on those concepts 
where the relation between aesthetics, compo-
nents and dimensions was uncertain and needed 
to be better understood.

4.6.4 Surface modelling visualization
Earlier in the process, only sketches, cardboard 
models and renderings with markers had been 
made to visualize the concepts. At the stage 
where the number of concepts had been re-
duced to six, a clearer view of what the concept 
would look like was needed. Renderings with 
suitable materials was therefore made in the sur-
face modelling software Fusion 360 and Alias 
Autostudio. The renderings were added togeth-
er with sketches to make posters that represents 
each concept. This was done with the purpose 
to guarantee a shared picture of the concepts 
and to be able to communicate with others.

4.6.5 Calculations
Calculations was made to find out the required 
dimensions of the filters. The dimensions of the 
housing are strongly dependent on the dimen-
sions of the filter and it was therefore vital to find 
out the size and dimensions of the filters that is 
required to successfully reach a high Clean air 
delivery rate (CADR), which is how much air 
that passes through the filter per second. CADR 
is calculated by multiplying the area of the filter 
and the velocity of the airflow. The area is there-
fore calculated with

                           A= 

where the velocity of the airflow, v=1.5m/s, 
which is equal to 5400m/h, and CAD-
R=300m3/h. The velocity of the airflow should 
be somewhere between 1.2- 1.8m/s to be able 
to create enough, and not too much suction and 
circulation in a room (Dr. A. Law, personal com-
munication, May 2017). Therefore, the number 
1.5m/s which is in between, was set to be the 

CADR
v

Figure 22. Cardboard sketch modelling. Photo: David Ardmar
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velocity of the airflow. The value of CADR were 
in the calculations set to 300m3/h since this is 
considered to be the highest necessary value 
since a room size rarely are larger than 300m3 
in cities where air pollution is an issue (Dr. A. 
Law, personal communication, April 2017). 
Since there must be a grid that is covering the 
filter, there is of course also a loss of the filter 
area. This depends strongly on what type of grid 
there is. Since the grid design has not been de-
cided at this stage, the loss of filter area was set to 
0.15 and the remaining area 0.85 of the original. 
From the calculated area, the dimensions of the 
different filters could also be calculated. The size 
and proportions that was earlier explored using 
the cardboard models was now adapted with the 
outcome from the calculations.

4.6.6 Harris profile
Harris profile is a tool to facilitate evaluation and 
elimination of concepts and ideas. Its purpose is 
to help the designer to reflect in a structured 
way without making it too complicated. Many 
evaluation matrix tools are often complex, time 
consuming and provides a result that can be 
hard to put one’s trust on due to the vague-
ness and uncertainty of the design information 
(Zhai, Khoo & Zhong 2009). Harris profile is 
on the other hand a matrix which purpose is 
to be a quick tool that explains the result by 
visualize it in an easy understandable way. The 
Delft Design Guide encourages not to trust the 
result fundamentally when using this tool or any 
other evaluation matrix tools. Instead the Harris 
profile should provoke feelings, discussions and 
provide guidance (Boeijen, Daalhuizen, Zijlstra 
& Schoor 2014).

The first step for using this tool is to make a list 
of many criteria, that in this case ended up in is 
the most important for air purifiers. The criteria 
are based on what we consider is the most im-
portant based on conclusions from user studies 
and need analysis. One grid for each concept 
was made were each criterion could be evaluat-
ed in four grades: double negative (--), negative 
(-), positive (+) and double positive (++). The 
grid was filled in while discussing each concept 
carefully. When the grids were filled in, each 
grid created its own “profile”. The profile can 
be seen as a construction of blocks that will fall 
over if there is too many blocks on one side. By 
placing all profiles next to each other it is easy 

to see which profiles that will fall over to the 
negative side or the positive side. This way the 
worst concepts could easily be eliminated while 
the best ones was easily spotted at the same time 
as benefits and advantages was visualized. Each 
profile was also discussed and in the end two 
concepts was selected to be the final concepts.

4.6.7 CAD modeling
The CAD modeling was done in Fusion 360. 
It was done to visualize and specify details of 
where components would be placed etc. The 
housing, filters and other basic features was all 
constructed and put together in the modeling 
software. 

4.6.8 Mock ups
To evaluate which interface, and which solution 
to remove and replace the filter that is the best, 
new and more accurate physical models of the 
air purifiers needed to be built. Mock up is a 
model that are built to test in 1:1 scale in easy 
fabricated materials. It is usually used for testing 
various things early in a product development 
process, such as: function, proportions and ergo-
nomics (Milton & Rogers 2013).

Mock ups of the housing of the air purifier con-
cepts were built to once again get a good grip 
of the scale but also to be able to conduct user 
tests on what option for removing and replacing 
filters that is the best. The mock ups were built 

Figure 23. Mock-ups. Photo: David Ardmar
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using paper board and glue gun. The ifD-filters, 
ionizer and pre-filters was also constructed as 
well as the simple mechanisms that enables to 
open hatches and to remove and replace the fil-
ters. Other mock ups, representing the different 
idea for interfaces of the front panels was also 
made. They were made to be able to do user test 
on which interface that is the most user friend-
ly and which would suit the air purifiers best. 
These mock ups were made using copy paper, 
paper board and markers to draw the interface.

4.6.9 Cognitive walkthrough
Cognitive Walkthrough is a method when the 
designer tests concepts with help of mock ups, 
and tries to evaluate the concepts from the point 
of view of a typical user. When doing this, it is 
important that the one that performs the test 
have great understanding of how a typical user 
most likely would act. When testing products or 
systems this way, the tester must try to predict if 
a real user would have any difficulties or not, if 
there is anything intimidating or uncomfortable 
(Jordan 2000).

A cognitive walkthrough was done using the 
mock ups to evaluate the different ideas for 
how the to remove and replace the filters. The 
test was made within the design team by acting 
through a scenario: access the filters, clean them 
and replace them in the air purifier. To do this 
you first need to access the filters by opening 
some hatch or similar depending which idea, 
pull out the filters and pretend to clean them 
with a vacuum cleaner and in water under a 
tap (Figure 24). Some of the aspects that was 
considered was: ionizer should not get wet and 
not too much handling with it since users are 
afraid that it can hurt them; the filters should be 
easy to remove, touching the ifD-filter should 
be avoided because it is dirty, there should be 
a good grip and user should not be forced to 
stand in an awkward position for too long to 
take it out; the process of cleaning should not 
be too time consuming and annoying; replac-
ing the filters should not be problematic. One 
person at a time did the test and was thinking 
out loud to express things that was annoying, 
difficult, bad, etc. and things that was good. Dis-
cussions lead to a selection of one idea of how 
to remove and replace filter. 

4.6.10 User test
Testing is a vital part in a product development 
process and needs to be done to facilitate deci-
sion making before the product is entering the 
market. By doing so it will avoid delays and de-
sign flaws which in the end will save in on costs 
(Milton & Rogers 2013).

The user test was conducted to evaluate and se-
lect the best interface for the front panel. In total, 
there were three interface ideas per air purifier 
concept that needed to be tested by using the 
mock ups. Every interface was represented by its 
own mock up. The tests were conducted on the 
grounds of the Polytechnic University of Hong 
Kong which meant that the participants were 
either students or professors. At total six per-
sons of mixed gender participated in the test. A 
specific order of tasks had been prepared before 
the test which the test participants was asked to 
perform. The tasks that was given was: 1. turn on 
the air purifier, 2. switch to mid-level fan speed, 3. 
turn off lights, 4 .turn on lights, 5. turn on auto mode, 
6. turn on Wi-Fi, 7. turn off Wi-Fi and shut down. 
The tasks were the same for all the interfaces but 
to prevent an unfair result due to participants 
learning the procedure, the order which the in-
terfaces were tested in, were switched between 
each participant. The data that was recorded 
was error and success on task. A note was also 
recorded when they succeeded on the second 
try. At beforehand it was decided that we as test 
leaders would not give them clues. If they failed 
the first time, we remained quiet until they tried 
a second time. If they failed the second time we 
would step in and correct, mark a fail and go 
on with next task. During the tests, one person 
from the design team gave instructions and kept 

Figure 24. Vacuuming the pre-filter in cognitive walkthrough. 
Photo: David Ardmar



41

record while the other gave feedback on the 
participants actions by handling the mock ups 
the real system. The result was summarized in 
a excel file. The best ones could be spotted and 
selected to be used on the air purifiers.

4.6.11 Eco- design criteria
The strategies for eco-design that was studied 
and identified in the literature review was used 
as a support to integrate sustainable thinking 
throughout the design process. The strategies 
were summarized on a poster that was printed. 
The function of the poster was to work as a re-
minder for the different strategies.

At the point where only two concepts were left 
and at a stage where they were specified in de-
tail, they were evaluated again - in how environ-
mentally friendly they are. The evaluation was 
made based on the knowledge from the eco-de-
sign strategies, experience and judgement of the 
design team. The environmental advantage of 
the concepts was identified and evaluated. The 
one that had the best environmental advantage 
were selected to be the final product. 

4.7 METHOD DISCUSSION
This have been a project where both the func-
tionality and the aesthetic design have been in 
equal focus. An air purifier is a product that 
should be close to the user as much as possible. 
The design is therefore important but the de-
sign relies much on the functionality and how 
it is designed internally. To work with a process 
where the design must co-work with the func-
tionality and vice versa have been a challenge. 
It was the most difficult in the ideation stage. 
Is it best to keep design and function separate 
until the concept stage, or is it better to tack-

le both design and function together? What we 
chose to do in the ideation stage was to generate 
ideas on design and functionality separate and 
then evaluated those two topics together to see 
if they can co-work. We still think that was the 
best choice because that gave the chance to be 
creative and not being limited to much by the 
internal design when ideating designs for the 
housing. The result of this came to be that some 
concepts mainly was developed from its design 
and other from its functionality. In other words, 
some concepts had a top-down approach while 
other had a bottom-up approach. 

Interviews are usually something that a designer 
can rely heavily on as a basic source of informa-
tion. It played a big part in this project as well 
but it was not as easy. The language differences 
between us and the Chinese was very much no-
ticeable and especially when trying to talk to 
users. That and the fact that not many people 
in Nansha have air purifiers made it difficult to 
find out about user needs and problems with 
existing air purifiers. This made us call to users 
in Beijing and to go to Hong Kong to find us-
ers, which was interesting to hear the differences 
in how they are using it differently in differ-
ent regions. As a complement to the interviews, 
searching for user reviews on internet on both 
Chinese, European and American websites gave 
a good foundation of user needs. Colleagues at 
the factory helped to find Chinese websites and 
to translate them. Even in projects where the 
language is not a problem, scanning reviews is 
useful. After all, that is also the voice of users. 
Before each interview, questions were prepared 
but we still maintained an open dialogue. The 
interviews with the salesmen was however the 
most difficult. Not just because of the language 
differences but also since they only wanted to 
sell to us. Therefore, after a few attempts, we 
changed strategy and pretended to be two cus-
tomers with extra tricky questions. The inter-
view session with Dr. Anthony Law, the vice 
president of Raymond Industrial Ltd, did not 
collect all the information that was provided by 
him during the project. Most of the important 
useful information contributed by him was in-
stead collected during continuous discussions 
throughout the entire project.

Conducting a questionnaire was a research 
method that we in beforehand were thinking 

Figure 25. User test of interfaces in Hong Kong. 
Photo: David Ardmar
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that it should be easy, if just someone would 
help with the translation. Help was given. The 
questionnaire participants were supposed to 
mark adjectives of how they want an air puri-
fier to be. But it turned out that not all words 
that we wanted to be on the questionnaire had 
a translation in Chinese. Some words simply did 
not exist or the direct translation did not have 
the same cultural meaning. The questionnaire 
therefore only tells a hint of what the Chinese 
citizens want out of an air purifier.

The fact that Raymond Industrial Ltd. had an 
enormous storage room with air purifiers in 
their office building, allowed us to continuously 
examine existing air purifiers for useful infor-
mation during our development. The bench-
marking session we did in the storage room at 
the beginning of the project really gave us a 
good start on the project. We got a lot of influ-
ences on both design and function, and how the 
internal parts of an air purifier is dependent on 
the housing design, and vice versa. 

To have been able to evaluate which filter that 
are best with help from a professional testing 
lab is privileged and it gave the possibility to 
make an even more accurate selection of filter. 
We also learned much by taking part of some 
of the tests. By watching an air purifier in an 
air chamber clean the air polluted with cigarette 
smoke confirmed what we are doing works and 
it is important.

We made a cultural probe with participants from 
Sweden to find out what they think eco-design 
should look like. We also wanted to do the same 
cultural probe with citizens from China so we 
could compare differences in culture. We tried 
but was not able to reach participants in China 
for this method. We therefore only have a re-
sult from the cultural probe made with Swedish 
participants. The cultural probe was one on the 
methods that we used as inspiration when cre-
ating ideas. The other was inspiration collages, 
moodboards and the workshop. Making inspi-
ration collages and moodboards is important 
because it forces you as a group to reflect and 
get a collective mind of the aesthetic design. The 
inspiration collage shows what other designs we 
both like and the moodboard illustrates the feel-
ing and expression that we as a collective wants 
the final design to have. 

Sketching in clay during the ideation process 
turned out to be very useful to us, and the meth-
od was actually useful in two ways. It worked 
really good as an ideation method, as it is fast 
and easy to work with. Sketching in clay also 
worked well as an evaluation method. We could 
transfer our ideas that had been sketched with 
pen and paper, and after that evaluate the result 
to see how the 2D shapes we created worked 
in a 3D view. When you have a 3D shape in 
clay that you can discuss around, it is so easy 
to just change some proportions by adding or 
removing a bit of clay. Perhaps a reason to why 
this method worked so well in our case is the 
simple shapes that air purifiers normally have. 
An air purifier usually takes the form of a box or 
a cylinder more or less, and building these basic 
forms in clay is both easy and fast. The method 
may perhaps not work as well if the goal is to 
design a bicycle or something else that contain 
more complex shapes.

In this project, we chose to use the harris pro-
file as an evaluation method to narrow down 
our concept range. We found this method to 
be really easy to use compared to other, more 
time consuming methods with a lot of variables. 
When using too complicated methods to eval-
uate concepts that are not fully specified, we 
reasoned that the result in that case may be mis-
leading since a lot of other evaluation methods 
are using variables that can be hard to interpret 
or difficult to put a true value on. The harris 
profile method is a lot easier to use in that sen-
tence, since the it does not contain complicated 
variables. The method also opens up for discus-
sion between the concepts, which helps to eval-
uate the concepts against each other, instead of 
evaluating them against a numerical value that 
can be harder to interpret.

Eco-Design
From the beginning of this project there was 
a will and aim to involve sustainable environ-
mental thinking in the project. Since a design 
process normally is tight as it is we needed to 
figure out how to squeeze in eco-design into a 
design process. The conclusion from the litera-
ture study was that we will use the knowledge 
found in the study by bare eco-design strategies 
in mind throughout the process and by evaluat-
ing and implementing the strategies whenever 
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possible and not by specific eco-design meth-
ods, that are known to be time consuming. But 
still, it was difficult. Some of the strategies can-
not be fully used until the very end of the de-
tailed product specification, which this project 
never reached since it was planned to stops at a 
concept stage. Designing for material selection 
and designing for extending product life are 
strategies that are easy to use early in the design 
process by considering amount of material, the 
number of different materials, sustainable ma-
terials, durability of materials and adaptability. 
The strategy designing for new life can partly 
be used early by considering recyclable mate-
rials and by striving for product ideas with few 
components to facilitate disassembly. In the end 
of the concept stage the literature study and the 
strategies was used as a list of criteria where the 
two last concepts were evaluated and compared 
next to each other. By working long and collin-
ear with two concepts until a stage where they 
have quite detailed specifications but not fully 
finished, gives the opportunity to make a fair 
selection of which is the most environmental-
ly friendly. A decision at that point is a strong 
standpoint which results in one concept that is 
more environmentally friendly than the other.

A question is: is this approach of using these 
strategies working and is it efficient enough? 
The answer is that it is working and it is effi-
cient because it does not affect the design pro-
cess negatively. However, better sustainable de-
sign solutions are more likely to be discovered 
if time and focus are put on investigating each 
strategy. But, by doing that it will interfere or 
prolong the design process. If time is given, that 
should be a better way.

It was planned to conduct a life cycle analy-
sis aswell, to get a benchmark where potential 
eco-design improvements could be identified. It 
was planned to do by using a website LCA tool. 
The input data was promised by colleagues at 
Raymond Industrial Ltd. to be delivered to us. 
They constantly forgot their promise and after 
some time we left China and the LCA were no 
longer possible to do.
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5. RESULT
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5. Result

This chapter will review the results of this project. The result chapter are divided in three 
phases Inspiration, Ideation and Implementation. The results are presented both text 
and visualizations. 

5.1 INSPIRATION
The results presented here is the results of the 
inspiration phase where the information gather-
ing and necessary information is presented.

5.1.1 Stakeholders
The findings from interviews, reviews, observa-
tions, and discussions with stakeholders resulted 
in five different posters. The needs of the user 
stakeholder is also based on our own findings 
during the Try It Yourself method. The inter-
view transcripts can be found in appendix D. 

The posters are summarized with information 
about each stakeholder. An example of one of 
the stakeholders can be seen in Figure 27. The 
rest of the stakeholders can be found in appen-
dix I.

5.1.2 Questionnaire
The result from the questionnaire is presented 
in a diagram which can be found in appendix C. 
From the questionnaire, a poster with the design 
factors that had the highest score was also made 
to inspire and have something to look at during 
the project. The poster can be seen in Figure 26. 

Figure 26. Illustrating the top- results from the questionnarie. Illustration: Johan Bodin
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USERS

CHARACTERISTICS
•Conscious

•Worries about air quality

•Family

The typical user for an air purifier is a conscious 
person with a secure income who worries about the air 
quality in the area he or she lives in. The reason to buy 
one could either be to get protection from pollutants 
in the air, allergens or to get rid of other airborne 
particles that could trigger for example asthma. It is 
also common for a family that wants to keep everyone 
in the family safe to buy an air purifier, especially if there 
is a newborn baby in the home. Users usually prefer 
an air purifier that is white since it gives a clean and 
hygeienic expression.

”I live in Beijing, haze is serious, really 
really serious… so i have four. Two 

in the bedroom and two in the living 
room. No need before moving to 

Beijing.”

”Young people use 
them the most, more 
aware about the haze, 

more concerned 
about their health.”

NEEDS
•Easy to use, move and 
clean
•Easy to change filter
•New filters easy to get
•Feedback that it’s working
•Silent as possible
•Does not take up too much 
space
•Not too bright lights
•Efficienct
•Childproof
•Indication when to clean or 
replace filter
•Aesthetically appealing

       FEATURES 
           WANTED

•On/Off button
•Select fan speed
•Eco mode
•Control by phone
•Timer
•Clean air indication

ENVIRONMENT
The typical environment for a user of an air purifier is 
where the air quality is low. That is, where there are 
pollutants created by traffic or industry, like parts of 
China and crowded areas in large cities. An air purifier is 
mostly used at home or at offices. At homes an air purifier 
will most likely be placed in the bedroom or it will be 
moved around depending on where the user mostly are. 

Figure 27. Illustrating poster of users. Illustration: Johan Bodin
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5.1.3 Product Autopsy
In order to easily see how the different parts in 
an air purifier is connected, a poster was made 
after the disassembly to overview the parts. The 
poster illustrates how the parts in an air purifi-
er of the brand Honeywell is connected. This 
poster has been useful in the project during 
the ideation and implementation phase, to have 
something to look at and work around while 
developing the air purifier concepts. An insight 
that this method gave us is that the air purifier 
seemed to be designed without much consid-
eration on manufacturing. This resulted in a lot 
of unnecessary parts and several split lines that 
had to be there for making it possible to manu-
facture.  The product autopsy poster can be seen 
in appendix E.

5.1.4 Cultural probe
The cultural probe resulted in a variety of dif-
ferent ideas on what the participants thought 
expressed environmentally friendly design to 
them. In order to broaden our perception on 
how environmentally friendly design looks like, 
a summarized poster with the results from the 
cultural probe was made. Some conclusions 
from this method is that the participants found 
that environmentally friendly design often uses 
few materials, simple shapes, and that the source 
material can be seen. This poster with the full 
conclusion can be seen in appendix J.

5.1.5 Lab testing
After we had done two visits at the lab and the 
air purifiers had been tested for three weeks, 
the lab personnel sent us the preliminary test 
report which can be found in appendix G. This 
report gave us more insight in how an air pu-
rifiers design affects the actual efficiency and 
performance of cleaning the air in a room. A 
summarized poster of the results from the re-
port can be seen in Figure 28.  When compar-
ing the two types of filters, our conclusion was 
that ifD-filter is a more sustainable option, both 
in an environmentally perspective and for the 
economy of the user, and therefore the better 
choice for this project.  The comparison with 

pros and cons can be found in appendix H.

5.1.4 Problem analysis
The identified problems are illustrated in Fig-
ure 29. From the benchmarking, it was discov-
ered that many air purifiers had unexpectedly 
complicated interfaces. The benchmarking also 
showed that changing filter could be problem-
atic because it often felt like the air purifier 
would break when removing the panels in front 
of the filter. Some users complain that air puri-
fiers sometimes are too noisy. Especially when 
particle level is bad and the fan needs to run 
faster.  Users also said they like to move around 
the air purifier in the apartment, something that 
is difficult with too bulky air purifiers. In areas 
where the air quality is the worst, the use of 
HEPA-filters results in tremendous amount of 
waste. 

5.2  IDEATION
The ideation phase consists of a number of 
different idea generating methods which is 
displayed in this chapter. The results from the 
methods used in this chapter, together with 
the results from the inspiration phase, laid the 
foundation for the concept development in 
this project. In order to sort out the best ideas 
for further work, the methods ”Combine” and 
”Pros and Cons” were used. In the end of this 
phase, six different ideas were brought along to 
the next phase.

5.2.2 Inspiration collage
The results from the sampling process that had 
been going on from the start of the project re-
sulted in four different posters which can be 
found in appendix K From all the sampling ma-
terial, we were able to see four different types of 
images, Interface, Eco, Ways to Open/Close and 
Design. The sampled images were categorized 
accordingly to posters. 

5.2.3 Moodboard
The input from the users in the previous phase 
and our own preferences resulted in three main 
directions on what the design of the air purifi-
er should express. To visualize the different di-
rections, we one moodboard each of the three 
different expressions. The moodboard for the 
expression Simplicity, High tech and Sustain-
ability cn be seen in appendix L.
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Figure 29. Problems with existing air purifiers. Illustration: David Ardmar

Figure 28. Summary of the lab-testing results. Illustration: Johan Bodin
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5.2.1 Workshop
The workshop that was held in the beginning 
of the project with design and architect students 
from Luleå University of Technology provided 
inspiration and validation for the continuous 
idea generation process. The results were three 
different collages containing different feel and 
style on what an air purifier should express. The 
design and architect students also provided a lot 
of sketches on simple ideas on how an air puri-
fier could look like. 

5.2.4 Brainstorming sessions
This phase of the idea generation process was 
mostly focused on how the internal parts of an 
air purifier could relate to each other. Some ear-
ly ideas from the brainstorming session with Dr. 
Anthony Law and other engineers at the R&D 
department can be seeing Figure 31. More ideas 
can be seen in appendix M.

5.2.5 Explorative sketching
The explorative sketching phase was done in 
two different ways, sketching with pen and pa-
per, and sketching with clay. This part of the idea 
generation process was mainly focused on the 
shape and feel of the air purifier housing. One 
examples of sketching by using pen & paper 
can be seen in Figure 32, and some examples of 
sketching in clay can be seen in Figure 30. More 
ideas from skeching can be seen in appendix N.

5.2.6 Combine
When a sufficient number of ideas of both in-
ternal function and housing design, the ideas 
were analysed and combined to more detailed 
concepts. In total 15 different ideas were com-
bined to collages and put up on the wall in or-
der to communicate the concepts to Raymond 
Industrial Ltd. 

5.2.7 Pros & cons
From the expert evaluation and feedback to-
gether with the insights from the cardboard 
sketch modelling, a pros and cons evaluation was 
made. The selection of which of the 15 ideas 
that would be further developed into concepts 
was also made in this stage.

5.3 IMPLEMENTATION
This chapter contain the results from different 
tests and the further development of the six 
concepts that was chosen in the previous phase. 
The six concepts were in this phase first nar-
rowed down to two concepts, and in the end to 
one final concept. 

5.3.1 Concepts
With the results from surface modelling and 
CADR calculations, the concepts were put to-
gether on six posters to represent each concept. 
The posters overview the basic idea with each 
concept and their function. The posters also 
show the results from the CADR calculations. 
The concepts can be seen in Figure 33 - 38.

5.3.2 Harris profile
In order to narrow down the six concepts fur-
ther, the method Harris Profile was used. The 
result is based on feedback from our supervisor, 
CADR calculations and our own thoughts and 
opinions on how the concepts would work in 
reality. The method resulted in two concepts that 
we wanted to develop and test further. The two 
concepts that we proceeded with is the Burk 
concept and the Hoppa concept. The Burk was 
selected because of its unique filter technology 
and Snurra and Ägg was erased because they can 
be combined with the Burk. The Hoppa was se-
lected due to its unique design. Both the Burk 
and the Hoppa was by Raymond Industrial Ltd. 
also expressed as promising ideas.  The complete 
result from the Harris profile can be seen in ap-
pendix O.Figure 30. Some of the clay models. Illustration: David Ardmar
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Figure 31. Example from the brainstorming sessions. 
Illustration: Johan Bodin

Figure 32. Example from the explorative sketching. 
Illustration: David Ardmar
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Figure 34. Illustrating the concept “Hoppa”. Illustration: Johan Bodin

Figure 33. Illustrating the concept “Burk”. Illustration: Johan Bodin

CONCEPT ”BURK”

PITCH
The concept ”BURK” sucks the air in 
from 360o. The concept is made to be as 
powerful as possible, but still not feeling 
too bulky.

FUNCTION
The concept is based on a new filter 
idea that uses the filter material more 
effectively. The filter is made by circular 
plates that are stacked up on each other, 
this allows the airflow to come in from 
the sides of the air purifier instead of the 
bottom. The material is dielectric, which 
can be found in the patented iFD filters.

PERFORMANCE
Making a filter that pulls the air in from 
360o, with dimensions 20x15cm, the esti-
mated CADR value is 433 m3/h. This can 
be seen as a very high value for an air 
purifier that is only 42cm in height.

CONCEPT ”HOPPA”

PITCH
The concept ”HOPPA” was created 
to be a more furniture-like air purifier, 
that would blend in better in a home 
environment. The concept has been 
designed to look interesting from every 
direction, making the placement in a 
home more variable.

FUNCTION
The air purifier has two filters on each 
side that should be easy to remove and 
clean. A centrifugal fan placed at the 
center of the air purifier will create an 
airflow from the sides and out on the 
top.

PERFORMANCE
To be able to succeed with 300m3/h 
the total filter area needs to be around 
556cm2, based on CADR calculations. 
That means one  filter needs to be 
278cm2. If the width of the filter would 
be 17cm, the total height must be at 
least 21cm2.
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CONCEPT ”ÄGG”

PITCH
The concept ”ÄGG” is made to be 
simple and for smaller apartments on 
around 20 m2. This concept is made 
to be placed on a desk or a table, and 
moved around depending on the users 
location.

FUNCTION
The air purifier has an iFD filter placed 
on the bottom of the air purifier. Suction 
is created by a fan that pulls the air from 
the bottom to the top.

PERFORMANCE
Making the filter diameter 15cm in 
diameter the performance of the air 
purifier will be 82 m3/h.

CONCEPT ”TÄRNING”

PITCH
The concept ”TÄRNING” is based on a 
feature that allows the user to interact 
with the air purifier in an interesting 
way. The user controls the air purifier by 
flipping a dice in different modes.

FUNCTION
The filter can be placed in various ways 
with a centrifugal or axial fan to create 
air flow.

PERFORMANCE
The estimated CADR value for this 
concept is 286 m3/h, with a filter that is 
25x25cm.

Figure 35. Illustrating the concept “Tärning”. Illustration: Johan Bodin

Figure 36. Illustrating the concept “Ägg”. Illustration: Johan Bodin
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Figure 38. Illustrating the concept “Lager”. Illustration: Johan Bodin

Figure 37. Illustrating the concept “Snurra”. Illustration: Johan Bodin

CONCEPT ”SNURRA”

PITCH
The concept ”SNURRA” is made to be 
simplistic, with only a spinning lid on the 
top that you rotate to turn on/off and to 
regulate the fan speed.

FUNCTION
The air purifier has a round filter in 
the bottom which can be removed by 
pulling down the lower part of the air 
purifier. A centrifugal, turbine or axial fan 
can be placed above the filter to create 
suction on from the bottom and out 
through the top.

PERFORMANCE
Making the filter diameter 20cm. The 
estimated CADR value will be 144 m3/h.

CONCEPT ”LAGER”

PITCH
The concept ”LAGER” is made for 
smaller apartments on around 20 m2. 
This size of living area are very typical for 
a Hong Kong resident. The concept is 
based on the idea that the user can see 
what type of filters that is located in the 
air purifier from the outside.

FUNCTION
The air purifier has one centrifugal fan at 
the back and one iFD type filter at the 
front. The airflow sucks in from the front, 
through the iFD filter and out on the 
top.

PERFORMANCE
With a square filter with the dimension 
18cm2, the estimated CADR value is 148 
m3/h.
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TOUCH TOUCH ARC PHYSICAL

RESULTS RESULTS RESULTS

COMMENTS COMMENTS COMMENTS

1. TURN ON   6/6
2. MID LEVEL FAN SPEED  2/6
3. TURN OFF LIGHTS  6/6
4. TURN ON LIGHTS  6/6
5. TURN ON AUTO MODE  5/6
6. TURN ON WIFI  6/6
7. TURN OFF WIFI  6/6
8. SHUT DOWN  6/6

1. TURN ON   6/6
2. MID LEVEL FAN SPEED  6/6
3. TURN OFF LIGHTS  6/6
4. TURN ON LIGHTS  6/6
5. TURN ON AUTO MODE  6/6
6. TURN ON WIFI  6/6
7. TURN OFF WIFI  6/6
8. SHUT DOWN  6/6

1. TURN ON   6/6
2. MID LEVEL FAN SPEED  6/6
3. TURN OFF LIGHTS  6/6
4. TURN ON LIGHTS  6/6
5. TURN ON AUTO MODE  6/6
6. TURN ON WIFI  6/6
7. TURN OFF WIFI  6/6
8. SHUT DOWN  6/6

”This one was the hardest. Dont know 
how many controls i have, need to think 
and try”
”This one is hardest. Because the 
button is not seen”
”Looks better, would choose this. But 
most difficult, not clear instructions, only 
have two buttons”

”This one have both button and arc, 
harder to understand”
”Doesnt like the slide. Should be better 
with touch but it is not good because it 
has so many levels”
”Slider looks less cool, maybe my mum 
would chose that one”

”This is the best, very clear, every 
function has a symbol”

”This one is best. Most straightforward”

”Easier to understand, just need to 
press buttons. A machine like this must 
be user friendly and this is the best”

TOUCH ONE KNOB TWO KNOBS

RESULTS RESULTS RESULTS

COMMENTS COMMENTS COMMENTS

1. TURN ON   6/6
2. MID LEVEL FAN SPEED  4/6
3. TURN OFF LIGHTS  6/6
4. TURN ON LIGHTS  6/6
5. TURN ON AUTO MODE  6/6
6. TURN ON WIFI  6/6
7. TURN OFF WIFI  6/6
8. SHUT DOWN  6/6

1. TURN ON   4/6
2. MID LEVEL FAN SPEED  6/6
3. TURN OFF LIGHTS  3/6
4. TURN ON LIGHTS  6/6
5. TURN ON AUTO MODE  6/6
6. TURN ON WIFI  6/6
7. TURN OFF WIFI  6/6
8. SHUT DOWN  6/6

1. TURN ON   3/6
2. MID LEVEL FAN SPEED  5/6
3. TURN OFF LIGHTS  4/6
4. TURN ON LIGHTS  6/6
5. TURN ON AUTO MODE  6/6
6. TURN ON WIFI  6/6
7. TURN OFF WIFI  6/6
8. SHUT DOWN  5/6

”This one is the hardest, there are too 
many buttons”

”Easiest”

”Easiest to use, can see everything”

”Most simplified, like this one the best”

”One knob is the worst, dont like the 
design”

”One knob is fine until turn off lights”

”Can not find the power button”

”Two knobs is dumb, looks like an old 
fashioned fan”

”Easy to understand. First confused 
havent used air purifier before. If i knew 
it had wifi i wont be confused”

5.3.4 User test
The result from the user test was summarized 
in two posters that can be seen in Figure 39-
40. The posters display how well the test per-
sons were able to perform the different tasks. 
The posters also show comments from the test 
persons on each interface. From what the test 
reveals, the test persons scored higher on those 
interfaces where all buttons were visible. 

The interface for the Hoppa air purifier that 
had the highest score was Touch which was also 
selected to be the final interface. The Touch Arc 
scored equally as the Physical but received worse 
comments. Physical however, only received a 
few bad comments that its look was too basic. 
The final interface for the Burk air purifier is 
therefore a combination of Touch and Physical. 

Figure 40. Illustrating results from the user test. Photo: Johan Bodin

Figure 39. Illustrating results from the user test. Photo: Johan Bodin
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IDEA 2 (HOPPA)
An idea where the filters are 
stacked on top of each other in 
a module was tested here. The 
idea is to remove the whole side 
panel with filters and ionizer, and 
carry the module to the sink or 
another place for cleaning. 

THOUGHTS
When testing this method, we 

experienced that it was easy to 
just take two trays with you to 
the sink.

However we experienced that 
it felt unnecessarily confusing 
when all filters where removed 
from the module and put in the 
sink. There was simply too many 
filters laying around for this to be 
a positive user experience.

IDEA 1 (HOPPA)
Another idea that was tested 
was when the user pulls out the 
side panel as the picture shows. 
The user can there select what 
filter to clean simply by pulling 
them upwards and carry with 
them to the sink.

THOUGHTS
When testing this method, we 
experienced no discomfort when 

pulling them up from their trays 
and carrying them to the sink one 
and one. Opening and closing 
the sidepanel went smooth and  
easy.

The negative experience we had 
with this idea, is that it is a lot 
of filters to carry all at once. If 
you carry them one and one the 
other hand, you need to go a lot 
of turns to the sink and back.

IDEA 2 (BURK)
One idea that was tested for 
the ”Burk” concept is when you 
lift the top half up from the air 
purifier and put it aside. You then 
pull each filter up from the other 
half and carry them with you to 
the sink. 

THOUGHTS
When testing this method we 

experienced that it felt like a 
strange thing to do when you lift 
half the air purifier off. As a user 
you might not want to see every 
bit of internal part and electronics 
when cleaning the filters. 

The experience felt smore like you 
were going to repair something 
inside of the air purifier.

IDEA 1 (BURK)
Another idea that was tested on 
mock ups is to pull out a tray with 
all filters simply by using a handle 
on the side of the iar purifier.

THOUGHTS
When testing this idea we 
experienced that it seemed to 
be an easy and natural solution 

when carrying the filters with you 
to the sink. Although, the outlook 
of the air purifier is here affected 
negatively in our opinion, since 
there need to be a handle on the 
side. We felt that this idea gave a 
positive user experince, but took 
down the overall outlook of the 
air purifier a bit.

5.3.3 Cognitive walkthrough 
After the mock ups had been constructed of 
both concepts, they were tested with the cog-
nitive walkthrough method in order to test the 
different solutions that we had designed for re-
moval and cleaning of the filter. The mock up 

models also gave a pointer on how their size 
would feel. The method also pointed out ap-
proximately how they would fit in a room and 
how they could be placed.

Figure 41. Illustrating results from the cognitive walkthrough. Photo: Johan Bodin
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5.3.5 CAD modeling
The solid modelling provided a good judge-
ment how parts will be placed if parts will fit. 
The last adjustments of the dimensions could be 
made when all parts are visible in three dimen-
sions. Some images of the CAD-models can be 
seen in Figure 42.

5.3.6 Eco evaluation
The two final concepts were evaluated by us-
ing the strategies from the literature study of 
eco-design as criteria to identify how environ-
mentally friendly they are. 

Environmental Advantages “Burk”
The Burk are using a ifD-filter which is a filter 
that can be cleaned and does not need to be 
thrown away. Its life span is therefore increased. 
The use of an ifD-filter should, compared to 
the use of HEPA-filter, consume less energy be-
cause ifD-filter has a lower pressure drop. The 
filter in the “Burk” is constructed to be circular. 
This results in a CADR value that easily reaches 
300m3/h with a size of the air purifier much 
smaller than competitors with same CADR. A 
smaller air purifier with the same performance 
as bigger ones means less material usage. When 
the circular filter is manufactured it gets it shape 
by being cut. Most of the waste material can be 
reused for other, even smaller air purifier mod-
els. Since it is an electronic device, everything 
cannot be manufactured in the same material 
but most parts except the electronics can be 
manufactured in the same type of plastic. It is 
therefore designed to use as few types of ma-
terials as possible. The housing consists of only 
four parts which is attached to each other with 
standardized screw heads or snap fits which fa-
cilitates disassembly for service or recycling.

The “Burk” also have a rather neutral design 
which might increase its chance to handle trends 
and thereby prolong its lifespan.

Environmental Disadvantages “Burk”
There is some waste material in the manufac-
turing of the filter. Most of the filter material 
can be used but not all. The design is mostly 
using plastic which is a controversial material. 
This air purifier uses an axial fan which is slight-
ly less energy efficient than centrifugal fan and 
turbo fan.

Environmental Advantages “Hoppa”
The Hoppa are using a ifD-filter which is a fil-
ter that can be cleaned and does not need to be 
thrown away. Its life span is therefore increased. 
The use of an ifD-filter should, compared to the 
use of HEPA-filter, consume less energy because 
ifD-filter has a lower pressure drop.

This design is adaptable. It also has a unique aes-
thetic design compared to competitive which 
might increase the chance of a user developing 
an emotional bond to the air purifier. These two 
aspects increase the possibility to extend the 
product life of the “Hoppa”. The outer panels 
are made of wood covered in fabric which both 
are material selections which can be found sus-
tainable.

Environmental Disadvantages “Hoppa”
Since the filter area is not square, the edges need 
to be cut which leaves waste material. The de-
sign also includes two ifD-filters, one on each 
side. This solution means that more material is 
used. That it has a unique design compared to 
competitive might also be a disadvantage be-
cause there is a higher risk that it is a subject to 
trends.

Conclusion
One of the concepts has its environmental focus 
on using less material while the other puts its 
focus on hoping the product life gets expanded 
by its aesthetic design. By lowering the amount 
of material, the product will lower its burden 
on the environment both in the extraction of 
the material, manufacturing and transportation 
of the product and most likely also when the 
products life has ended. A product that only re-
lies its environmental improvements on extend-
ing the product life by its aesthetic design and 
adaptability are difficult to predict if it will be 
successful or not. The Burk is therefore selected 
to be the final concept.
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ifD-filter
ifD-filter

Pre-filter

Pre-filter

Axial fan
Ionizer

Ionizer

MotorDeflector

Dual centrifugal fan

Figure 42. Illustrating the two final concepts and how they work. Illustratino: David Ardmar

Hoppa Burk
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360o Air
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5.4 FINAL RESULT
The final outcome of this project is an air pu-
rifier that uses field charging technology with a 
dielectric filter material in a new way, making 
the filtration more efficient. The filter has been 
reconstructed in a way that makes it possible to 
have it circular which is beneficial because it ab-
sorbs air 360 degrees around itself. 

5.4.1 Design
The design of the housing is strongly depen-
dent on the positioning and arrangement of the 
filter and the fan. The new design of the filter 
enables a housing that is smaller and more com-
pact. The internal components are enclosed in a 
body that has the shape similar to a tube. At the 
lower section, the tube has a waist where it is 
wider. This increases the impression of stability. 
To make the air purifier have a more friendly 
and calm expression as mentioned in Frid et al. 
(2013), the surfaces are slightly bended to cre-
ate a more round and soft feeling. A matt white 
colour was chosen for the housing to strengthen 
the expression of cleanliness. As Bohgard et al. 
(2015) claims, a white colour is the symbol for 
purity and something that is clean. 

The housing is perforated on the lower side 
with small holes to let the air in. The holes are 
circular and have variated diameters. This way, 
the grid is a part of the design instead of a fea-

ture that does not match with the rest. Simi-
lar holes but bigger in size are placed on the 
top around the front panel. All holes are small 
enough to stop fingers touching electronics or 
moving parts.  At the front panel there is also a 
built-in handle to facilitate moving the air puri-
fier around depending on where the user wants 
it to be. 

Figure 43. The front panel and the handle . Illustration: Johan Bodin

Figure 44. Side view. Illustration: Johan Bodin
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The housing was also designed with the aim 
to have as few visible split lines as possible. Al-
together, the housing is moulded in four parts 
which results in four split lines. One horizontal 
split line runs along the upper section of the 
inlet and needs to be there to make the housing 
possible to manufacture in an injection mould 
by avoiding negative surfaces. This could also 
have been succeeded with two vertical split lines 
running on each side all the way from bottom to 
the top on the housing but it would have been a 
solution that would have given a different design 
and expression than desired. Two vertical split 
lines do however run from the bottom to the 
horizontal split line forming the door that en-
ables removal and replacement of the filter. The 
top where the interface and outlet is located, is 
attached with snap fits to reduce visible melding 
flaws. The top panel is matt dark gray while the 
rest of the housing is white. The split line in be-
tween would otherwise have been distinct but is 
now disguised in the colour difference.

The air purifier is 45cm in height and has a 
width of 30cm on the widest part. The shape 
has been adapted to avoid confusion. On a flat 
surface, it is tempting to place something on it, 
like a glass of vine. Therefore, the top surface is 
slightly arced.

5.4.2 Accessing the filter
Getting access to the filter system is done by 
first opening the door on the lower section of 
the housing which is done by pressing the up-
per corner. A dent in the plastic surface indi-
cates where to press. Opening the hatch will 
automatically turn off the air purifier and kill 
the current, to prevent the user from getting in 
touch with an electrified part in any way. Af-
ter the door is opened the filter media can be 
pulled out. A green button that can be pressed 
down with the thumb releases the filter tray 
from its locked position and enables to pull it 
out. The surface on the bottom side has been 
carved into the shape of fingers. This provides 
clues to the user on how to place the hand when 
pushing the button and how to make the grip 
when pulling it out. The tray and its filters can 
be removed using one hand. From the findings 
in the inspiration phase, we discovered that users 
normally want to avoid contact with the dirty 
filter as much as possible. We therefore designed 
a solution that is possible to remove and carry 
to the sink without touching the dirty filter. We 
also aimed to design a better experience when 
opening the hatch for accessing the filter. We 
experienced during the benchmarking session 
that most hatches on air purifiers today takes 
down the overall quality impression, since they 
are difficult to remove and put back.

Figure 45. Picturing the air purifier with open hatch and the filter inside. Illustration: Johan Bodin
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5.4.3 The filtration system
The circular filtration system consists of first a 
pre-filter, then an ionizer and inside them is the 
main filter. These are all packed in the tray. The 
ionizer is fixed in the tray while the pre-filter 
and the main filter can be removed for cleaning. 
On top of the circular filters there is a flat filter 
containing activated carbon. When the air goes 
through the filtration system, larger particles is 
first captured by the pre-filter. Smaller particles 
that escapes the pre-filter will then be given a 
charge by the ionizer. The charged particles are 
then attracted and captured by the flute walls 
inside the main filter, which have been given 
the opposite charge to the particles. After this 
stage, 99,99% of all particles larger than PM0.3 
in the air that passes the main filter is removed 
(Darwin Technology 2017). Those particles that 
slip through the charged main filter is taken care 
of by the activated carbon filter which removes 
gases and odours smaller than PM0.3. The ac-

tivated carbon filter also removes the small 
amount of ozone that the ionizer produces (Dr. 
A. Law, personal communication, March 2017). 

5.4.4 Cleaning the filter 
After the filter tray have been removed it can 
be placed on directly on the floor or be car-
ried to a table or sink for cleaning. The filters 
are separated from the tray by pressing the two 
green buttons on top of the tray and then lift-
ing the different filters upwards. The pre-filter, 
carbon filter and main filter can be put in the 
dishwasher, vacuumed or rinsed in water. If they 
are cleaned in water they should dry before they 
are inserted and used again. The ionizer should 
however not be cleaned using water due to its 
electronic components inside. When they are 
dry they can be put back into the tray and can 
be slide back into its position in the air purifi-
er. After that, the air purifier can be turned on 
again.

Figure 46. The filtration system. Illustration: Johan Bodin
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Figure 47. Illustrating each part of the filtration system. 
Illustration: Johan Bodin
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5.4.5 The new filter
The main filter consists of multiple layers of  di-
electric plastic sheets that are stacked on top of 
each other. Each layer of the filter is coated with 
conductive ink and in each layer there are small 
flute channels where the air is drawn through. 
The conductive ink gives the filter the opposite 
charge to the particles, which attracts them to 
the walls on the inside of each flute channel and 
where the particles get stuck. Besides making 
the filter circular, the walls inside of the filter has 
been arced. This means that if a filter with arced 
flutes and a filter with straight flutes would have 
the same thickness, the filter with arced flutes 
would generate a longer distance for particles 
to travel. When using this method to clean the 
air the charged particles must travel a distance 
of 50mm inside the filter in order to capture all 
particles (Dr. A. Law, personal communication, 
March 2017). The thickness of the filter can 
thereby be reduced and still have a flute length 
that captures all particles. This means that the 
new design of the filter also enables to make the 
housing of the air purifier smaller.

The fact that the filter is circular also reduces 
the size of the air purifier. The surface area of 
a filter is crucial because it affects the CADR, 
that is, how much air that passes through the 
filter per second. A circular filter can have a high 
value of CADR while still being relatively com-
pact. A square filter with the same surface area, 
would be both high and wide. In other words, 
an air purifier with circular filter can be made 
smaller than an air purifier with a square filter 
with the same value of CADR.  

This filter is manufactured by sheets of dielec-
tric plastic that are cut in a circular shape. The 
inner part that are cut out to form the hole can 
be used again for an even smaller air purifier 
model. The sheets are after that painted with 
conductive ink and small pieces of plastic are 
glued on top of the sheets to form the arced 
flutes as seen in Figure 48. The sheets are then 
stacked in layers as in Figure 49 and Figure 50. 
Together, the layers will form a uniform filter 
with many small channels in where the particles 
get stuck. 

Figure 48. Illustrating one layer of the dialectric filter and the 
arced filter flutes. Illustration: Johan Bodin

Figure 49. Illustrating how each layer are staked.
 Illustration: Johan Bodin

Figure 50. Illustrating the complete filter. 
Illustration: Johan Bodin
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5.4.6 Airflow
The fan, that is needed to set the air in mo-
tion, is an axial fan that is positioned horizontal-
ly above the filter. It drags air from the bottom 
of the air purifier through the filter media, and 
blows the air upwards. Directing the outlet up-
wards creates better circulation in a room and 
pushes floating particles to a lower level where 
it is easier for the air purifier to absorb and cap-
ture particles. The air inlet is therefore placed at 
the bottom sides. The axial fan is in this case the 
best choice for this air purifier because it does 
not change the direction of the airflow. The fan 
in this air purifier needs to guide the air from 
the bottom sides to the top. A centrifugal fan 
could have been used but not without deflec-

tors that changes the airflow and guides it to the 
top. Deflectors reduces the speed of the airflow 
and generates noise. A turbo fan cannot be used 
because it would block the removal of the filter. 
The fact that the filter has a low pressure drop 
also means that the fan can run slower and gen-
erate less noise. The cone inside the filter tray, 
which can be seen at the lower part of the air 
purifier, is there to help direct the airflow. The 
use of a aerodynamically designed cone placed 
at the bottom section will help the air purifier 
to produce a more uniform airflow and prevent 
air from getting trapped at the bottom of the air 
purifier (Dr. A. Law, personal communication, 
April 2017).

ELECTRONICS
MOTOR

OZONE FILTER
COLLECTORS (-)

IONIZERS(+)
PRE FILTER

POWER INPUTPOWER INPUT

Figure 51. A cross-section of the air purifier and illustrates how 
the air passes through the air purifier . Illustration: Johan Bodin
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5.4.7 Interface
The front panel is placed on the top of the air 
purifier with the outlet surrounding it. It can be 
seen in Figure 53. At total there are five touch- 
buttons and one display which are vaguely lit 
when activated. The symbols designed for this 
interface is in line with how Bohgard et al. 
(2015) claims an interface should be designed to 
be easily understood by an international crowd. 
There are mainly representative symbols in the 
interface, such as the lights symbol that is shaped 
like a sun or another lightsource. There is also 
a letter symbol, where the letter “A” stands for 
auto. 

The display is in the middle with the main pur-
pose to inform the user of the air quality and 
how well the air purifier keeps the air clean. It 
tells this by showing the concentration of PM2.5 
which the air purifier measures with a particle 
sensor. The lower the number is, the better it is. 
Showing that the particle concentration can be 
kept low allows the user to feel safe and contin-
ue to have confidence in the air purifier. The 
numerical feedback showing the particle con-
centration is accompanied by colours (Figure 
52). The numbers are lit up in different colours 
depending on the air quality. The colours shift 
between green, yellow, orange, red, purple and 
maroon where green is the best and maroon is 
the worst case of the air quality. This colour ad-
dition to the numbers are made in order for a 
novice user to get a better understanding of the 
pollution level. The colour scale is based on the 
United States Environmental Protection Agen-
cy’s  (2016) air quality index. 

If the particle concentration level increases it 
means that the fan speed level should increase. 
This can either be done automatically if the air 
purifier is set to auto-mode or manually with 
the fan speed level button. The auto-mode 
changes fan speed level according to the particle 
concentration recorded by the sensor. There are 
three different levels of air speed. The slowest 
fan speed is quiet and useful during the night, 
the fastest absorbs more particles but generates 
more noise and a mid-level in between. Which 
fan speed that are set can both be heard and felt 
with the hand in the airflow. But to clarify it, 
three dots have been added in the fan speed level 
icon. One dot for slow speed, two for mid-level 
and three for the fastest.

When the air purifier is turned off, all icons and 
the display are dark. The air purifier is turned on 
by pressing the on/off symbol, which starts the 
air purifier in auto-mode. During the night, it 
can be disturbing to have too much light next 
to the bed. The light from the icons and dis-
play can therefore be turned off by touching the 
lights symbol. When the light symbol is activat-
ed all the light from all icons and the display are 
turned off except the light symbol and the on/
off icon which glow softly. The last icon is the 
button for activating the Wi-Fi so that the air 
purifier can be connected and controlled by a 
smartphone. The Wi-Fi mode exists so that the 
user can control the air purifier even when the 
user is not in the home. This can for example be 
useful if the user wants to start the air purifier 
from work, so that the air is clean when the user 
gets home, or monitor current air quality.

When the filter needs to be cleaned, the sym-
bol “CF” which stands for clean filter, will start 
flashing to alert the user that it needs service as 
seen in Figure 54. The air purifier can measure 
the conductivity in the filter and thereby tell 
when the filter is to dirty (Dr. A. Law, personal 
communication, May 2017).

Figure 52. Illustrating the air quality index colour scale. 
Illustration: EPA, 2016. https://airnow.gov/index.cfm?action=aqibasics.aqi
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Figure 53. Illustrating the interface. Illustration: Johan Bodin

Figure 54. Illustrating different modes and settings. Illustration: Johan Bodin
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5.4.8 Eco-friendliness
360o Air is an air purifier with environmental 
benefits when compared to air purifiers already 
out on the market. The filter design of the 360o 
Air enables the whole air purifier to be smaller 
and more compact which results in less usage of 
materials. Less materials can have a tremendous 
effect on reducing impacts on the environment. 
According to the eco-design strategies in chap-
ter 3.6 Sustainability, using less materials is one 
of the most effective strategies where most of 
the life stages of a product is improved. Less raw 
materials are extracted in the extraction stage, 
less material is processed in the manufacturing 
stage, less material means both a smaller volume 
and lower weight to transport in the distribu-
tion stage and less materials also means that the 
air purifier will have a lower impact in the end 
of life stage. The only stage that is not affected 
in the product life cycle by using less materials 
is the use stage. The impact of the use stage is 
however improved by lowering the amount of 
energy that is consumed during use by using 
a filter with lower pressure drop than most fil-
ters in competitor air purifiers. Compared with 
an air purifier with HEPA-filter, the 360o Air 
have another benefit in the use stage. That is, it 
is using a permanent filter instead of a filter that 

needs to be thrown away when it gets too dirty 
which lowers the amount of waste during use. 

When the filter is manufactured, each filter layer 
is punched to create the circular shape. The left-
over from the inner circle could be used again to 
an even smaller air purifier. The waste material 
created in the manufacturing stage is therefore 
reduced.

With the advantage over competitors with the 
use of a permanent filter, means that there is an 
advantage of a long product life. Even if the air 
purifier would in the future be out of date and 
not be in production any longer, there will not 
be problematic to find new filters as it might be 
with the HEPA-filters, since the filter in 360o 

Air is permanent. It is therefore wise to design 
other features of the air purifier to have a long 
product life as well. The material of the housing 
is ABS-plastic which is a plastic with good du-
rability properties (Lefteri 2014). The aesthetic 
design of the housing might also increase the 
possibility of a long product life; since the 360o 

Air is designed to be neutral it is not as sensitive 
to trends as products with a unique design. 

Figure 55. Detail view of the air purifier. 
Illustration: Johan Bodin
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Figure 56. The air purifier in an environment. 
Illustration: Johan Bodin
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6. Discussion
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6. Discussion 
The outcome of this project is in this chapter discussed, in terms of how it fulfills sta-
keholder needs, its relevance, effect and contributing to society and to Raymond Indu-
strial Ltd. and future recommendations.  

6.1 THE CURRENT SITUATION
As mentioned previously in this report, Ao and 
Lee (2004) claims that there are three different 
strategies that can be used to prevent bad indoor 
air quality. They are: source control, increased 
ventilation, and air cleaning. If we discuss what 
options a human being living in a polluted area 
actually have to prevent bad indoor air quality, 
there seem to be only one. To control the actu-
al source that creates air pollution is probably 
completely impossible for a normal person at 
the moment. If we look at the causes for this 
problem, the factors mentioned earlier is main-
ly due to traffic and heavy industries. Despite 
a rising awareness of this situation, the process 
of shifting todays industry and transportation to 
be more environmentally sustainable is slow and 
may take many many years. The other strategy 
that Ao and Lee (2004) describe is to increase 
ventilation. This may however only make the si-
tuation worse for people living in these polluted 
areas since the source of the pollution comes 
from the air outside. This leaves only the third 
option, air cleaning. Cleaning the air using an air 
purifier might not be the long term solution to 
this problem, but according World Health Or-
ganization (WHO), 7 million deaths per year is 
linked to air pollution. People that suffer from 
bad indoor quality need a way to protect them-
selves right now, and the best solution to this is 
currently to use an air purifier. Our final air pu-
rifier concept is not developed to be a quick fix, 
using filters that need to be replaced every other 
month that definitively will end up in landfill. 
This leads to a so called “Catch 22” where the 
manufacturing of these filters contributes to the 
very problem that they are meant to solve. 

In long term, the air purifier developed in this 
project is a much cheaper choice for the consu-
mer compared to competitors in the current 
market since the filter is permanent and do not 

need to be changed. This leads to a cheaper pro-
duct that more people can afford, which also 
might lead to a larger quantity of people owning 
an air purifier to improve their health situation. 
This might in return contribute to lower the 
number of deaths caused by air pollution.

6.2 THE FINAL RESULT
The outcome of this project is a conceptual air 
purifier that exceeded our expectations of what 
we thought we would come up with. We did 
not expect to create an air purifier with a new 
kind of filter which happen to have many ad-
vantages over the HEPA-filter which otherwise 
is the most used filter on the market today. Even 
if most air purifier models uses HEPA-filter the-
re are various types of shapes and sizes. Some are 
big and very effective and some are smaller and 
more easy to handle in cramped apartments but 
not as effective in removing particles. We played 
with ideas and concepts that was both big and 
small as well but in the end, the only thing that 
felt wise to do was to design each feature of the 
air purifier to be as effective as possible in re-
moving particles, as it is a matter of health. That 
means that for us it was important to design the 
air purifier with filters that are able to absorb 
as much of the hazardous particles as possible. 
We therefore developed a new filter similar to 
the ifD-filter by Darwin Technology (2017), 
which removed most particles according to the 
laboratory testing. It does not however remo-
ve gases and therefore an activated carbon filter 
was added. The airflow created by the air puri-
fier is also designed to create a circulation that 
is beneficial for the absorption of the particles. 
This is also contributed by the 360 air intake. 
We wanted to develop an air purifier that is as 
effective as possible but we did not want to drop 
the idea of a smaller air purifier since many users 
wants that. Out of that came the use of a circular 
filter which is a more compact arrangement. We 
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then rearranged the filter flutes as well so that 
it could be even smaller and still keep the same 
efficiency. Making the filter smaller means that 
the housing can be smaller which both is an en-
vironmental benefit, and a benefit for the user. It 
is also a benefit for the manufacturer since there 
will be less material costs in the manufacturing 
process. 

6.3 THE STAKEHOLDER NEEDS
The process used in this project was a human 
centered design process inspired by the pro-
cess described in IDEO (2015). Our intention 
by using a human centered process instead of a 
user centered process, was initially to fulfill all 
stakeholder needs not only the users, as descri-
bed in (ISO 9241-210:2010). The focus during 
our project laid however on satisfying the user 
needs. We see the users of the product as the 
most important stakeholder since they are the 
ones that eventually are going to purchase the 
product, and satisfying their needs will be most 
crucial for a successful product. However, the 
other stakeholder needs was also in mind during 
the project and how we fulfilled them will be 
discussed below.

OEM
The manufacturers needed a product that is 
possible to manufacture with not too expensive 
materials, and a design that is suitable for their 
customers. Since the project took place at one 
of their manufacturing facilities, we have been 
able to work closely with their engineers to en-
sure that what we do is possible to turn into a 
physical product. We tried also to create a good 
looking neutral design which also can be adju-
sted to better fit possible customers criterias and 
design language. 

BRAND OWNERS
Potential customers to Raymond Industrial Ltd. 
wants a high quality product that is appreciated 
by the users and stand out from competition. 
The brand owners must also of course be able 
to profit from the product. We have here tried 
to satisfy the brand owner’s needs by creating a 
unique air purifier with a new type of filter that 
we hope will be very appreciated by the users. 
And by making something that is desirable for 
the users, the owners will have a product that 
will sell well. But the fact that most air purifiers 
today uses the HEPA-type filter, can almost be 

seen as a subscription of filters since the users 
needs to buy new ones regularly, which in turn 
generates more money for both manufacturers 
and brand owners. This business model is per-
haps not in line with our own thoughts on how 
the area of product design should develop, but 
we believe that by showing the users that there 
is a cheaper and more sustainable option, the 
market will have no option but to adapt.

REPAIR
The men and women in electronic repair had 
probably the stakeholder needs that was hardest 
to fulfill. Our product should be further deve-
loped to truly fulfill needs such as standardized 
parts and easy assemble/disassemble. We have 
however tried to design our concept so that 
most of the the electronics can easily accessed, 
such as snapfits to access the electronics under 
the interface, and the possibility to remove the 
ionizer from the air purifier if repair is needed.

SELLERS
The people working in electronic stores with 
continuously selling products, will have an easier 
job if the products they are selling are easy to 
argue for. We have tried to fulfill this need by 
designing a product that is good looking and 
also beneficial for the customers wallet. The air 
purifier is also smaller compared to other air pu-
rifiers with the same capacity, which not only is 
a benefit for the user, but also the sellers, in the 
sentence that the product gets easier to display 
in the store. 

6.4 TOP-DOWN vs BOTTOM-UP
An interesting aspect of this project is the two 
different work processes regarding the concepts 
that we held on to longest in this project, which 
are the “Hoppa” concept and the “Burk” con-
cept. One was developed using a top-down app-
roach and the other a bottom-up approach. If 
we start with the “Burk” concept, which all be-
gan with an idea to make use of a circular filter 
that could take in air from all directions. The de-
velopment of this concept started from the very 
core of the air purifier and was developed step 
by step from the filter and outwards. The diffi-
culties here were mostly to make a design that 
would fit the core idea that we had. So in this 
case the housing would get more limited in the 
design since we did not want it to affect the per-
formance of our new filter idea. The challenge 
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laid here in adapting the shape and feel of a 
pretty basic form that the air purifier was bound 
to have, in order to make it more attractive and 
unique to the viewer. The “Hoppa” concept the 
other hand, gave us a strong aesthetically appe-
aling expression from the very beginning. The 
biggest challenges with this concept was not 
to make it more attractive as an object, but to 
orient and fit all parts to make the air purifier 
perform good enough in terms of efficiency. So 
during the development of these two concepts, 
the process looked a bit different. 

6.5 THE PROJECT LOCATION
Doing the project in China did have some ob-
stacles but perhaps even more benefits. The most 
obvious obstacle was the language differences. 
It made some of the research methods difficult 
and would have been easier to do in Sweden, 
like interviews and questionnaires. But most 
Swedish citizens have never interacted with an 
air purifier and some do not even know what 
it is, which means it would probably not have 
generated a trustworthy result. The greatest be-
nefit for the project by doing it in China was to 
work and cooperate with the factory that are 
manufacturing the type of product that we were 
developing, which means that we could make 
use of their knowledge and experience. Doing 
the project in Sweden would probably have gi-
ven a result with not as precise specification as 
what the design has now, simply because much 
time would have been spent on researching for 
information that is needed for the developme-
nt process. In China we could just go and ask 
some experienced engineers, take a look at the 
assembly line or dismantle another air purifier 
model to see how other designers had solved 
similar problematic design decisions. Doing the 
project in China also provided us with priceless 
experience about manufacturing, product deve-
lopment and also about the Chinese culture.

6.6 RECOMMENDATIONS
The outcome is a conceptual air purifier and 
the claimed benefits have not fully been tested 
and proved yet but prototypes and tests are in 
the making at the factory in China at the mo-
ment. We recommend that more extensive user 
tests are conducted before taking this concept 
into production. The interface should be tested 
more thoroughly, especially on novice users to 
ensure that it all functions works as easy as they 
are meant to. We would also recommend Ray-
mond Industrial Ltd. to conduct a lifecycle ana-
lysis (LCA) in order to fully be able to prove the 
claimed environmental benefits of this concep-
tual air purifier. 
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7. Conclusion
This chapter answers the research questions based on what have been discovered 
during the project in the literature review, interviews, observations, and development 
during the stay in China. The chapter also state how the objective and aim was suc-
ceeded.

7.1 RESEARCH QUESTIONS

-How can the air purifier be designed to meet and/
or exceed user’s aesthetic preferences?

The given mission was to develop an air puri-
fier that would fit the global market. A neutral 
design that do not express similarities to specific 
regions or cultures is therefore an effective way 
of pleasing as many as possible at the same time 
as it can survive trends and therefore be used 
by many and for a long time (Zafarmand et. al. 
2003). In interviews and when reading online 
product reviews, many users said that they want 
to place the air purifier close to the bed when 
they are sleeping. An air purifier should there-
fore have a calm and relaxing expression. Many 
also wants it to look hygienic which makes whi-
te and matt dark gray suitable colours. Rounded 
curvatures also enhance the expression of calm-
ness. Some users also expressed that they more 
around their air purifier inside their homes and 
they want it to blend in. A uniform, round and 
symmetrical air purifier without a specific back 
or front side do not limit the options where to 
place it. It can therefore fit in easier in a home. 
In order to make the design evoke some interest 
even if the air purifier should be calm, relaxing 
and blend in, the design of the inlet and outlet 
have been designed with variated size of the ho-
les and thereby making the whole design of the 
air purifier look more interesting.

-How can the air purifier be designed to give better 
user experience and usability?

The noise level that is generated by the air pu-
rifier, is according to the users considered to be 
one of the most important aspects when buying 
an air purifier. According to experienced engi-
neers working at Raymond Industrial Ltd., the 
source of noise is mainly from vibrations in the 
fan and turbulence in the inlet and the outlet. 

The noise can be reduced with a filter with low 
pressure drop, like a ifD-filter. With low pressure 
drop, the fan can run slower and thereby gene-
rate less vibrations (Dr. Anthony Law, personal 
communication, March 2017). 

Another critical aspect in the user experience 
and usability of an air purifier is what the user 
should be done when the filter is too dirty. At 
some point, it must be replaced or cleaned. This 
must be easy and there should be as little con-
tact as possible with the dirt on the filter. This 
have been solved with a filter that is easy to ac-
cess and that is both washable and possible to 
vacuum. The process of cleaning can therefore 
be done without having contact with the actual 
dirt.

What many users do with their air purifier is to 
move it around in the apartment because they 
want it close to themselves. A compact design 
with a steady handle is therefore a benefit. A 
design that is symmetrical or, with no specific 
defined front and backside also enables a greater 
freedom of where to place the air purifier in an 
apartment since it does not need to be placed 
against a wall to hide the backside. 

The user test proved that users find it easy when 
all functions are clearly visible, if there is not too 
many. To provide feedback on how well the air 
purifier is removing particles, there is a display 
that shows the particle level which is measured 
by a particle sensor. Providing the user with 
feedback creates trust in the air purifier and the 
user can feel more secure. On the front panel, 
there is also a button for night mode which can 
be used to turn off the lights. Users often place 
the air purifier next to the bed and do not want 
light keeping them awake. A light mode button 
will therefore create a better sleeping environ-
ment.
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As Hassenzahl & Tractinsky (2006) mentions 
in there three factor model of user experience, 
aesthetic is also a critical factor of user experien-
ce. The aesthetic design is described further in 
the previous research question. 

-How can the air purifier be designed to be more 
sustainable?

Using a HEPA-filter results in tremendous 
amount of waste in landfill. A permanent filter 
that can be cleaned is a more sustainable choice. 
A permanent and washable filter leaves no was-
te during the use stage. The new filter design 
also has a lower pressure drop than a HEPA-fil-
ter which means that it can run on a lower fan 
speed which in return results in lower energy 
consumption during usage. The circular filter 
innovation also enables a more compact design 
than competitors. A smaller and more compact 
design results in less materials and will have less 
negative environmental impact on the extrac-
tion, manufacturing, distribution, and end of 
life stage. The housing design have been given 
a neutral look and are therefore more likely to 
survive trends which would extend the product 
life. The housing is manufactured in ABS-plastic 
which is a durable material which according to 
chapter 3.6.3 Designing for life extension also 
would extend the product life.

-How can environmental concern be implemented 
in design as both strategy, means and outcome?

Environmental concern can be implemented 
into a design process by using eco-design stra-
tegies and knowledge about products and how 
they are related to the environment. The strate-
gies designing for material selection, designing 
for life extension, designing for new life and de-
signing for innovation can be used parallel to 
the normal design process or be a part of it by 
always having the strategies as support and in 
mind and thereby influence the product design. 
The strategies can also work as a checklist if it is 
viewed as criteria of a sustainable product. The 
strategies are a guidance to design more sustai-
nably and it can lead to more sustainable solu-
tions, but without guarantee. To really know if 
it is successful the result needs to be evaluated 
with a life cycle analysis. The strategies do work 
without interfering with the design process but 
to really be assured to find successful sustainable 

products, more time must be spent on methods 
and tools for sustainable design.

7.2 OBJECTIVE & AIMS
 “The objective for this project is to develop and 
design concepts for the next generation of air puri-
fiers with the users in focus. The solution aims to 
meet the stakeholder demands, be socially, economi-
cally and environmentally sustainable. The aim is 
also to design air purifiers that are more attractive 
for buyers and thereby also be a part of the work 
to improve the air quality and human health in 
polluted cities.”

The outcome of this project is a next generation 
air purifier with a new filter innovation. The 
new filter makes it possible to have a smaller 
housing compared with competitors but still ha-
ving high performance. This means that it does 
not take up as much space and is easier for the 
user to move around from place to place inside 
the apartment; it is also equipped with a handle. 
The 360o Air is also easier to fit in more places 
in a home because its design does not restrict its 
position as much as competitors. That is, it has 
been given a round shape and have therefore no 
defined backside that needs to be placed towards 
a wall. The uniform round shape allows more 
varieties of how it can be positioned in a home. 
The filter is cleanable and does not need to be 
changed. The filter also has a low pressure drop 
which results in less generated noise and lower 
energy consumption. All these advantages that is 
the outcome of the new filter innovation makes 
this a product that stands out from competitors 
and makes it easy to sell for sellers and should 
generate revenue for the brand owners.

The air purifier is a product that solves the pro-
blem of bad indoor air quality. It is a problem 
that most of all have its effect on large cities and 
where the population is dense. Many cannot 
afford an air purifier and many have problem 
to cover the expenses of buying new filters. 
The 360o Air is a more socially sustainable than 
most competitors because it is cheaper in long 
term which results in more people being able to 
buy an air purifier that might be vital for their 
health.  Even if the brand owners, manufacturers 
and sellers would not earn money from people 
regularly buying new filters, the 360o Air should 
still be economically sustainable because of the 
new filter innovation and its benefits that would 
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attract more buyers. The fact that the 360o Air 
use less material than competitors will most 
likely also result in cheaper manufacturing. As 
mentioned before, the air purifier developed in 
this project is also more environmentally sustai-
nable than competitors in the existing market.

This project resulted in one air purifier con-
cept that was delivered to Raymond Industrial 
Ltd. in CAD models, renderings and other 
documentation of the outcome. The concept 
was developed to a point where the housing, 
interface and the internal design was enough 
finished for Raymond Industrial Ltd. to con-
tinue with prototyping and to be able to show 
the concept for potential buyers. The project 
also resulted in an ongoing patent application 
for the new filter innovation where we are 
listed as inventors. The rights to the results will 
be owned by Raymond Industrial Ltd.
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空气净化器设计调查 
 
如果你买一个空气净化器，你想设计什么样的外观，以及你的设计想表达

什么含义？ 
 
 
 
选择第5 
 
 

❏ Powerful  強效  
❏ Blend  in 融合 
❏ Premium 高級 
❏ Cheap  便宜 
❏ Reliable  可靠  
❏ Easy to clean  易清潔  
❏ Soft edges  圓潤 
❏ High  tech 高科技 
❏ Ecological  環保 
❏ Simple  簡單  
❏ Slim  纖巧 
❏ Stand out 吸睛 
❏ Quality 高品質  
❏ Youthful 年青 
❏ Sharp edges  線條突出 
❏ Shiny 閃爍耀眼 
❏ Small size 小型 
❏ Big size  大型 
❏ Masculine  粗獷豪邁 
❏ Feminine  女性化 
❏ Calm 和諧 
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Interview (Dr. Anthony Law) 
 
-Name? Dr. Anthony Law 
 
-Position? Senior  VP R&D 
 
-Education? PHd in product development  & indoor  environmental  devices. 
 
-Experience? 20 years in product development.  Both commercial  and domestic.  
 
 
-Company core values? 
 
 
 
-Does the company work with sustainability and if so in what way? Previous 
work with eco plastics?  
Requirements  from eg philips,  on a certain amount of recyclable  materials  being 
used. 
 
 
 
 
 
-What do you think is most crucial factor for a customer who buys an air 
purifier?  

1. Efficiency and silence.  
2. Filter change  frequency, messy etc. 
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Interview (Sellers) 
 
-Name? 
- 
-Education? 
- 
-Experience? 
- 
What trends do you see in the air purifier market? 
They are getting smaller. White is common. It is common for citizens in China to travel to 
Hong Kong just to get an air purifier because it is cheaper due to taxes. Therefore many are 
buying small ones so they can carry it  back to China. 
 
What are the most popular brands right now and why? 
At the moment the most popular air purifier is the LUVA Air purifier. It is mostly popular 
amongst young people. For older people it is more common to base the selection on brand 
reputation. Luva is popular because it is small and fits good in a typical Hong Kong/Chinese 
apartment which usually is not that big. 
 
What do you think is most important for a customer when buying an air 
purifier? 
According salesmen it is important for buyers that it is possible to change filter. Buyers also 
likes when it is slim but when it is slim they do not trust the product as much because slim 
often means less powerful. An indicator is also good because it make you feel better when it 
is possible to see that it works. 
The looks are also important. The salesmen says that especially the colour is important. 
White signaled that it is clean. 
 
What is important as a seller to be able to successfully sell an air purifier? 
For the salesmen, size and price is the most important aspects. 
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Interview Quality Manager  (Henry) 
 
-Name? Henry Fong 
 
-Position? Quality Manager 
 
-Education? Master in quality  management. 
 
-Experience? 8 years at the company. 
 
-What laws & regulations should be considered when developing an air 
purifier? 
Safety. Ul finger, to prevent children  from putting their fingers in openings.  (size) 
A child finger should  not be possible  to fit in holes that can touch the fan or 
electronics.  A hand should  not be able  to touch the fan or electronics even when 
replacing  the filter. 
Material: RoHS REACH, There is about 100 materials  that cannot be used. 
CE STANDARD, UL STANDARD  
Housing  of the pcb, not a req but some designer  do. Inflammable  material.  
 
-Is there anything you think we (as designers) should consider when designing 
the air purifier? (Service, maintenance  etc) 
Understand  which country market. In US people  prefer the tower type. In asian 
country they prefer screen.  

Filter should  be easy to replace.  Not a lot of users now how to replace  the 
filter correct. Some of the design  will  have a magnet on the cover, when  the magnet 
is not put in a correct position  the device can not be turned on.  

ABS plastic for most of the housing. ABS is strong and have good  resistance 
to scratches. Too expensive  with eco plastics. Recycled  plastics are not normally 
made to consumer  products due to the color not being  stable. ABS can be re 
injected,  but the quality will  be lower  than fresh plastic. In china  you can buy some 
products that have a cheaper  price, due to the material  quality. The housing  of a 
product must withstand  transportation, bumps when  selling  in the store, etc.  

Timer when  it is necessary to change filter is common for household  air 
purifiers. It simply have a timer that indicates  between  a specific interval  when the 
filter should  be inspected.  In hospitals there is often a pressure  sensor that 
measures  the pressure drop caused  by the filter. An increased   pressure drop means 
that the filter contains a lot of dust and particles  with reduces  the airflow. On 
household  devices only timer function to determine  when to change filter. . 
Covered  fan  to ensure  safety. 
 

APPENDIX D - INTERVIEW               3(7)



APPENDIX D - INTERVIEW               4(7)

Interview with a user from Beijing, page 1(2) 
 
-Name?  
Ou Yang Ying Ying (Christy) 
 
-Age? 
24 
 
-Occupation?  
Own a restaurant in Beijing 
 
-Air purifier type?  
I have Xiaomi, Maier, Amway. I buy a new filter every three months. 
 
-Experience of air purifiers? 
Two years, since i moved to Beijing. 
 
-How many air purifiers do you have and why?  
I live in Beijing, haze is serious, really really serious… so i have four. Two in the bedroom 
and two in the living room. No need before moving to Beijing.  
 
-Do you like your air purifier? Why/why not? Looks?  
Half and half. Xiaomi is too noisy, can be quite but when quite it is not so helpful, does not 
clean the air well then. Xiaomi can control with phone, convenient to control with phone. 
Turn on and off. Like the Xaomi the most, not expensive, auto clean. 
 
Amway is the best one because it it is more helpful, cleans the air better, larger area. 
Cleaning it once a week or once a month, uses vacuum cleaner. 
 
-Is there anything you see as a problem with the air purifier? Cleaning? Controls? etc. 
Hard to clean. 
 
-Is there any features you like to have? 
Size is too large, i think it can be smaller. Not too large apartment. 
 
-Where exactly do you place your air purifier in your home and why do you place your 
air purifier there? 
Two in bedroom, two in living room. Two is better than one. Air quality detector. In the middle 
of the room, since the circulation is best.. Cleans better. 
 
One i the middle of the room, one near the door. Free space there. The air purifier is large so 
it doesn't fit anywhere else. 
 
-Do you move it around often? 
Don't move them. Has one at the restaurant. 



Interview with a user from Beijing, page 2(2) 
 
-How often do you keep it running? Running when not home? Why/why not? 
It depends on the weather, if the weather is bad i use them all the time. It's not good for the 
machine to keep them running all day, i think they can break if i use them all day all the year. 
 
-How do you know that your air purifier is working or not working? 
I see the lights, hear the noise, can see on the phone also. 
 
-What do you think is most the most important feature on an air purifier? 
Cleaning ability. Related to my health, the cleaning ability is the most important thing to me, 
second is that it's quiet. The appearance is important too. Also no need to change the filter. 
 
-Are they beautiful? 
No, because the are too large. Xiaomi is more beautiful than the other ones. 
 
-Is there anything you think we (as designers) should consider when designing the air 
purifier?  
Appearance, size, not too large, can be smaller, helpful, economical, practical, clean by 
water, no need to change filter. 
 
-What do you mean by practical? 
Helpful, clean the air,  
 
-How would you like it too look? 
Technological.  
 
-Anything you would like to add? 
Young people use them the most, more aware about the haze, more concern about their 
health. 20-30 i think is most popular. 
 

APPENDIX D - INTERVIEW               5(7)



Interview with a user from Hong Kong, page 1(2) 
 
-Name? 
Karen Yau 
 
-Age? 
25 
 
-Occupation?  
Marketing and business development executive. 
 
-Air purifier type?  
Sharp mini. 
 
-Experience of air purifiers?  
Two months. No one before. 
 
-How many air purifiers do you have and why?  
One. Sick all the time, air quality is worrying, it's terrible, I'm carrying it with me all the time. I 
think I'm sick because the air pollution. Virus. In my office there is very crowded, no window, 
want to make sure the air is clean. 
 
-Do you like your air purifier? Why/why not? Looks?  
It's ok. Small, doesn't require a lot of work to clean it. Quite difficult to open. I don't know how 
clean the air is, it doesn't show. I'm not sure how well it works. No indication on when to 
clean or change filter. 
 
-Is there anything you see as a problem with the air purifier? Cleaning? Controls? etc.  
- 
-Is there any features you like to have? 
Indication how well it works.  
 
-Where exactly do you place your air purifier in your home and why do you place your 
air purifier there?  
Next to the bed, or at the floor. Sometimes the light is too bright so i place it on the floor. And 
its noisy on strongest level, releases 3 times more killing virus stuff. it gets kind of annoying. 
 
-What level do you usually run it on?  
Mostly the strongest level, during night the second strongest. Due to noise. It also vibrates. 
 
-How big is your flat? 
Similar to Tracys, mostly use it in my room. The office is open environment, i place it next to 
my computer. 
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Interview with a user from Hong Kong, page 2(2) 
 
-How often do you keep it running? Running when not home? Why/why not? 
8 hr at work, 6 hr at night.  
 
-How do you know that your air purifier is working or not working? 
I don't. Sometimes i can see it actually sucking in the dust in special light. I don't think it 
cleans the whole office but a small area where i sit. 
 
-What do you think is most the most important feature on an air purifier? 
Killing viruses. Cleaning the air. Sucking in the dust. 
 
-Are you worried about pollution?  
Yes. 
 
-How do you think it looks? 
It's ok. 
 
-Is there anything you think we (as designers) should consider when designing the air 
purifier? 
Put the filter and outlet in the top. To clean not just the bottom if you put it on the floor.  
Dehumidifier. 
 
-How would you like it too look? 
Like a little candle. White candle. White to me means clean. Like candle shape, easy to carry 
around.  
 
-Would you like your air purifier to blend in or not? 
Blend in. 
 
-Would you like a bigger one?  
Yes if its cheaper. 
 
-Do you know how this work? Technology?  
No. 
 
-Anything you would like to add? 
I was choosing between a washable and paper filter. Better indication on the filter that it's 
cleaning the air. On a paper filter you can see particles sticking to it. 
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Preliminary testing report (First phase) 
1. Design of testing experiments 

In the last two weeks, we have tested the Clean Air Delivery Rate and the energy 
efficiency of 5 Cleaners. According to GB/T18801-2015, we also calculated the 
effective room size of these products. 

The air exchange rate in test chamber was less than 0.02 air changes per hour, 
and ambient temperature was 25±2℃ with a relative humidity（RH）of 
（50±10）% for CADR and the operating power tests. Before each test, we used the 
chamber’s HEPA filter to remove the test chamber’s particle matter until it reached 
the standard level (less than 1 particles/cc). 

1.1. Natural Decay Measurement 
When an acceptable test chamber background level is achieved and recorded, 

turn off the chamber environmental control system. And then place and light one 
standard cigarette (hongtashan100) in the cigarette smoke generator, open valve to 
chamber to provide the required initial concentration (2×106 to 2×107particles/cc as 
noted in GB/T18801-2015). The testing period is last for 20 minutes (during this 
detection step, the air cleaner kept turning off), and records the particle concentration 
every two minutes. The natural decay constant for cigarette smoke is calculated by 
nine data points, and the result is shown in figure 1. The average natural decay rate of 
8 test samples is 9.47±0.76m³/h.  

 
Fig.1: The natural decay rate of cigarette smoke  

1. Total Decay Measurement 
Repeat the same steps as the natural decay measurement, expect turn on the 

air cleaner. When the required initial concentration is achieved, turn on the air 
cleaner and label as time (t) = 0 minutes. Minimum of nine data points is recorded 
and used to calculate the total decay rate. The result is shown in figure 2 and the 
detailed results is showed in Table2 

Natural Decay
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#  
Fig.2: The total decay rate of the white Honeywell air cleaner 

2. Rated Power measurement. 
Rated power: Connect the air cleaner model to the testing equipment (PA310 digital 
power meter), and then stabilize the rated power for at least 10 minutes. Turn on the 
air cleaner and set it at maximum speed, and then monitored the rated power for 
another 30 minutes. The power level does not drift by more than 1%. 

Table1: Rated Power of the 5 air cleaners 

3. Effective room size 
The suggested Room Size for an air cleaner is based upon the CADR, according 

to GB/T18801-2015, a standard equation is utilized for the calculation that is derived 
as: 

S= (0.07~0.12)*CADR 
And the detailed effective room size of 5 air cleaners listed in Table2 

According to the Clean Air Delivery Rate and the energy efficiency results, we 
found that the Vortex flow Fan air cleaners works well than Tube-axial Fan air 
cleaners, and we’ll keep paying attention on this field during the nest tests. 

Total decay 
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The Air cleaner Brand Operating power Energy efficiency

MI1 72.5W 3.36

Blue Air 60.0W 4.54

Honeywell

Black-UV 64.4W 1.63(substandard)

Black 35.1W 2.90

white 28.0W 5.68(High efficiency)
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Table.2:  Experimental results 

The Air 
cleaner 
Brand

structure
Nominal performance 

parameter experimental results 

Philips 
AC4064

Tube-axial Fan and 
Electrostatic Plates 

CADR：220m³/h 
η：3.38

Waiting for testing

The first MI 
（Floor 
type）

Tube-axial Fan with 
Filter 

N o m i n a l C A D R：
400m3/h； 
Effective room size：
28~48㎡； 
Deficiencies：noisy 
and energy intensive

CADR：252m³/h； 
rated power：75W； 
Effective room size：
17~30㎡； 
η：3.36 m³W-1h-1； 

Blue air 
（Floor 
type）

Vortex flow fan with 
Filter 

N o m i n a l C A D R：
250m3/h； 
Effective room size：
17~30㎡； 
Noise：56dB

CADR：277m³/h； 
rated power：61W； 
Effective room size：
19~33㎡； 
η：4.54 m³W-1h-1； 

Honeywell 
Black-UV

Tube-axial Fan Filter 
with UV 

(110V,60HZ) 
（Table type） 

CADR：107m³/h； 
rated power：66W； 
Effective room size：
7~12㎡； 
η ： 1 . 6 3 
m³W-1h-1（substandard
）；

Honeywell 
white

Vortex flow Fan with 
Filter  

(110V,60HZ) 
（Floor type） 

CADR：174m³/h； 
rated power：30W； 
Effective room size：
12~21㎡； 
η：5.68 m³W-1h-1（High 
efficiency）；

#

#

#

#

#
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2 The next experiment plan  
The new O-type ring will arrive this week, so the cigarette smoke particulate 

matter removal measurement of Philips will be tested next week. In the following two 
weeks, we’ll try to design and test the air velocity. 

Honeywell 
Black

Vortex flow Fan with 
Filter  

(110V,60HZ) 
（Table type） 

CADR：104m³/h； 
rated power：36W； 
Effective room size：
7~12㎡； 
η：2.9 m³W-1h-1；#
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HEPA ifDvs.

Pros

Captures 99.97% 

Well known and reliable

Cons

 Produces some ozone

 Do not remove gases 

Cons

Regularly change filter
(every third month in worst 
cities)

 Expensive in long term
 Ends up in landfill

High pressure drop
 Higher fan speed
 Noisy
 Higher energy use

Do not remove gases

Pros

Captures 99.99%

Permanent filter
 Cost effective
 No waste

Low pressure drop
 Lower fan speed
 Silent
 Energy effective
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REPAIR

CHARACTERISTICS
•Handy

•Skilled

•Knowledge

At some point an air purifier might break down or it 
will need service or maintenance. Most likely a user will 
then turn it in for service and repair and let someone 
with knowledge and experience fix the product. 
Therefore will the people working with service and 
repair of electronic products also be affected by the 
design choices that we make. Electronic repairmen 
usually works with a wide range of products and it is 
therefore important the design allow is to be easily  
understood, handled, troubleshooted and repaired.

”More and more technology is not 
simply user accesible.”

”The whole field of 
electronic repair has 
been going down 
hill because the 

components have 
become smaller and 
smaller and less and 

less user serviceable”

NEEDS
• The air purifier needs to 
be made for easy repair and 
service
• Easy to disassemble and 
reassemble
• Standardized parts

EASY MAINTANENCE 
In order to prevent a product from being thrown away 
if it breaks down, it is a good idea to design it in a way 
that allows it to be easily repaired. Nowadays size and 
weight of components is getting less and less, which 
leave smaller room for repearability.

PROCESS
The process of repairing an electronic device ususally 
starts with troubleshooting to find where the problem 
lies. Depending on what seems to be wrong, different 
approaches can be taken. The decision to either repair 
the broken component or to simply throw it away and 
install a new one is taken here.
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BRAND OWNERS

CHARACTERISTICS
•Profit oriented

•Experienced

•Educated

The brand owners are the companies that buys and 
sells the products from Raymond Industrial. Companies 
such as Philips, Honeywell and Coway. Since the project 
is indirectly developed for a brand owner, the result 
will also affect the brand owners in a similar way as the 
Original Equipment Manufacturer. 

”We take a systematic approach to 
value creation, by understanding 
the challenges our customers and 

consumers face and delivering 
innovations that meet their needs”

NEEDS
•A product that stand out 
from competition
•A product that is apprecia-
ted by the customers
•A profitable product with 
high quality
•A product that represent 
the company core values
•A product that meet the 
customer needs

QUALITY 
Since the brand owners reputation is behind every pro-
duct on the market, it is important that the quality and 
performance represents the brand owners image. The 
quality usually goes hand in hand with the cost, and the 
relationship between the two must allow the product 
to be profitable enough to sell on the market.

STAND OUT
In order to succesfully market and sell a product, the 
product must have something that makes it either 
unique or better than the competition in some way. The 
product must also be appreciated by the customers in 
ways of user friendlyness, looks or performance etc. 
Customers also buy products on brand reputation so 
therefore it is important that the product fulfills the 
expected experience from the customers.
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OEM

CHARACTERISTICS
•Skilled

•Experienced

•Educated

The Original Equipment Manufacturers (OEM) are 
Raymond Industrial Ltd. They are developing and 
manufacturing electrical consumer products for the 
brand owners in the facilities in Nansha, China. They 
divide their manufacturing in three different main 
categories: injection molding, metal and assembly. 
The companys R&D division is mainly focused on 
construction, quality and design.

”Filter should be easy to replace. Not 
a lot of users now how to replace the 

filter correct.”

”I think the most 
crucial factor for a 

customer who buys 
an air purifier is its 

efficiency and silence, 
but also how often 

the filter needs to be 
replaced and how 

messy it gets.”

NEEDS
• A product that is possible 
to manufacture with 
appopriate methods
• The materials cannot be 
too expensive
•A design that is 
adjustable for appropriate 
manufacturing 
•A design that is suitable for 
the brand owners vision

LAWS & REGULATIONS 
Most important is safety. Ul finger, to prevent 
children from putting their fingers in openings. A 
child finger should not be possible to fit in holes that 
can touch the fan or electronics. A hand should not 
be able to touch the fan or electronics even when 
replacing the filter. There are also a lot of standards 
regarding materials, such as RoHS, REACH, CE, UL. 

MATERIALS
ABS plastic for most of the housing. ABS is strong and 
have good resistance to scratches., which gives the 
product a long life. Too expensive with eco plastics. 
Recycled plastics are not normally made to consumer 
products due to the color not being stable. ABS can 
be re injected, but the quality will be lower than fresh 
plastic. In china you can buy some products that 
have a cheaper price, due to the material quality.
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USERS

CHARACTERISTICS
•Conscious

•Worries about air quality

•Family

The typical user for an air purifier is a conscious 
person with a secure income who worries about the air 
quality in the area he or she lives in. The reason to buy 
one could either be to get protection from pollutants 
in the air, allergens or to get rid of other airborne 
particles that could trigger for example asthma. It is 
also common for a family that wants to keep everyone 
in the family safe to buy an air purifier, especially if there 
is a newborn baby in the home. Users usually prefer 
an air purifier that is white since it gives a clean and 
hygeienic expression.

”I live in Beijing, haze is serious, really 
really serious… so i have four. Two 

in the bedroom and two in the living 
room. No need before moving to 

Beijing.”

”Young people use 
them the most, more 
aware about the haze, 

more concerned 
about their health.”

NEEDS
•Easy to use, move and 
clean
•Easy to change filter
•New filters easy to get
•Feedback that it’s working
•Silent as possible
•Does not take up too much 
space
•Not too bright lights
•Efficienct
•Childproof
•Indication when to clean or 
replace filter
•Aesthetically appealing

       FEATURES 
           WANTED

•On/Off button
•Select fan speed
•Eco mode
•Control by phone
•Timer
•Clean air indication

ENVIRONMENT
The typical environment for a user of an air purifier is 
where the air quality is low. That is, where there are 
pollutants created by traffic or industry, like parts of 
China and crowded areas in large cities. An air purifier is 
mostly used at home or at offices. At homes an air purifier 
will most likely be placed in the bedroom or it will be 
moved around depending on where the user mostly are. 
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SELLERSREPAIR

CHARACTERISTICS
•Social

•Convincing

•Knowledge 

Products like air purifiers is mostly sold in home 
electronic stores. The sellers must be able to argue for 
the benefit of the product in order to succesfully sell it. 
So therefore the sellers are affected by the design and 
functionality of the air purifier. For a seller it is easier to 
sell a product if it stands out more from competition 
in some way, for example by looks, performance or 
functions.

”Trends that we see in the air purifier 
market today is that the air purifiers is 

getting smaller and smaller.”

”Especially the colour 
is important. White 
colour gives a clean 
impression, which 

is attractive to must 
buyers.”

NEEDS
•Must be durable enough 
to withstand transportation 
and normal handling by the 
retailers
•It should fit in the store
•It must be attractive enough
•Sellers must be able to 
argue for the benefit of the 
product

IMPORTANT ASPECTS
The most important aspects in order to sell an air 
purifier is the size and prize. At the moment the most 
popular air purifier is the LUVA Air purifier. It is mostly 
popular amongst young people due to its look and 
small size. For older people it is more common to base 
the selection on brand reputation when bying an air 
purifier.

INPUT FROM SELLERS
It is important for buyers that it is possible to change 
filter. Buyers also likes when it is slim but when it is slim 
they do not trust the product as much because slim often 
means less powerful. An indicator is also good because 
it make you feel better when it is possible to see that 
it works. The looks are also important. Especially for 
younger people.
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