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the problems of metropolises is the lack of healthy air, which is one of the most
important human needs. The aim of this study was to design a new home air purifier
with interactive and ergonomic features.

Methods: The purpose and nature of this research are applied and qualitative-
descriptive, respectively. A survey method is used to collect data. The most important
tool in the field study is verbal-visual (researcher-made questionnaire) and has
benefited from the analysis of relevant experts, Delphi group. Its design method was the
so-called Design up (Tarrahi Nameh in Persian) where it is based on the interaction
design and user-centered approach and Analytical Hierarchy Process (AHP) is used to
evaluate the different stages of the project.

Results: The achievement of this research is a new home air purifier with interactive
and ergonomic features with Nik mark. On the one hand, it is easy to use and
accelerates the purification operation with a larger area than the existing devices
through different filters, and on the other hand, it is easy to assemble, economical and
optimally designed. It has automatic and manual adjustment of fan speed and remote
control, it has the ability to be used standing and wall-mounted, and it is
environmentally friendly.

*Corresponding author: Ali Faraji, Conclusion:  Eventually this design  offered effectiveness, efficiency,
Department of Industrial Design, safety/comfortability, utility, learnability and memorability as elements of usability. It
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Extended Abstract
Background and Obijective

In order to have the necessary quality for life,
providing healthy air and air purification are the
subject and challenge of this research, respectively.
Any type of physical, biological, and chemical change
that may occur in the air is known as air pollution and
occurs when harmful gasses, dust, smoke, fine dust
enter the air. Breathing this polluted air is carcinogenic
in the long run. Also, one of the important challenges is
the spread of the Coronavirus disease (Covid-19) in
unhealthy air, which can be solved through a
purification device. A novelty interactive and
ergonomic home air purification device has been
designed in this paper, in which to provide ease, safety
and comfort of use and speed up the operation of air
purification with a larger area than the existing devices.

Materials and Methods

The purpose of this research is applied and its
nature is qualitative-descriptive. In order to form a
survey method, a researcher-made questionnaire in a
verbal-visual format has been used to collect data as
well as employed Delphi group analysis. The design
method has been prepared by making use of the so-
called Design up (Tarrahi Nameh in Persian) and the
use of Analytical Hierarchy Process (AHP) for
evaluation. Needs as well as subject scope form the
product scope, which is done as library research. In the
field research, the user and product clinic addressed the
query and design requirements, and in the design
ideation stage, the achievement of research was
obtained by creating the idea of the product and its
symbol through batherfield designs. The users of the
air purifier device include lung, heart, allergic patients,
the elderly, adult men and women, children,
technicians and sales experts. The prioritization of the
target group and the level of their interaction with the
device was surveyed by the Delphi group using the
AHP. This survey was conducted in April 2022 from a
total of 16 students of master's degree in industrial
design using a questionnaire via internet tools. The
results were obtained with the consistency rate of 0.06.
In order to understand the opinions of the target group,
a researcher-made questionnaire containing how to
interact with the device was prepared and randomly
distributed among twenty-one people in June 2022
through the Porsline system. The results of the survey,
whose validity has been confirmed by the Delphi group
and has reliability with Cronbach's alpha number of 0.85,
have been derived. By combining the results of the field
research and the upstream design criteria from the library
research, the design requirements were formulated.

Results

Design  ideation, batherfield designs and
achievements under the title Nik’s interactive and
ergonomic air purification device have been presented.
According to the design requirements, the ideation
process took place. Taking into account the size
limitation and internal details of the air purifier device
thirty designs were formally presented, from which

seven designs were selected. In their presentation,
performance compliance is included. In the structure
section, paying attention to the absorption and removal
of pathogenic agents and viruses such as Covid-19, has
been considered. They are classified in different
categories of cubic, cylindrical (hollow and solid), as
book, formic and with different curves. An idea
suitable for that class is presented as a selected design
as well as a product logo. In order to prefer a design
from among the seven selected designs via the users'
point of view, a researcher-made questionnaire was
randomly given to forty-eight of them, in April 1401,
through the Porsline system. The results of the survey,
whose validity has been confirmed by the Delphi group
and has reliability with Cronbach's alpha number of
0.75, have been obtained.

Discussion

Nik's interactive and ergonomic air purification
device is designed according to the research problem
that was during the peak of the Covid-19. New filters
have been used to remove or reduce viruses, especially
Covid-19. It uses advanced filtration via four-stages as
pre-filter, carbon, special HEPA filters, and finally the
fourth filter. These filters are a combination of
antibacterial coating and chlorhexidine digluconate
layer and can be used in home space, reception hall and
offices, etc., with an area of about 180 square meters.
At the end of the four filters, there is a fan. The form of
the unhealthy air inlet which is hidden under the device
is bulky and causes more air volume to enter the device
for purification. The output air volume is 3.5 cubic
meters per hour, and the power consumption of the
device is 77 watts, which is about one hour. It is
intended as a member for interior design and furniture,
inspired by the overall structure of a wheeled suitcase.
A user with minimal experience can use it. Ease of use,
economical and optimally considered and it is easy to
assemble. Its basic form is somewhat similar to the
bottom of a soft drink glass and has wheels for easier
movement. Its dimensions are 67 x 23 x 38 cm and it
has showcase packaging. Light plastic material, PVC,
is used in the design of the body so that it has less
variety of materials. It is silent and has a white color,
which exhibits a soothing structure. It has an LED light
to show the internal air quality. The climate is suitable
for cities with PM particle pollution of 2.5 microns. It
can be used as a wall or stand; has a remote control and
is managed using software through a mobile phone. In
terms of ergonomics, the handle, buttons, including the
on/off button and the screen are designed in the upper
part so that the user does not have to bend and
straighten and the pressure on the back and legs is
reduced. The beauty of the device has been increased
by placing the air inlet under the step at the end of the
device. The air outlets are also located in the form of
two curved lines on both sides of the device and show
the simplicity and minimalistic of the design.

Conclusion
This research has achieved an air purifier device with
a new capability and a different performance compared to




the existing devices. It has a fourth filter with a
combination of chlorhexidine digluconate layer and
antibacterial coating and along with HEPA filter, carbon
and pre-filter destroys all viruses. The device has a
different form inspired by the shape of a suitcase, low
noise and suitable covering capability. It will provide
usability features as well as show satisfaction and user
engagement. To increase performance, the device can

include plugins. The use of cold evaporation technology
by evaporation, ultrasonic and through vibrations that
increase the humidity of the environment, the sensor
embedded in the artificial intelligence part of the device
that gives the ability to identify the most polluted place in
the environment and by the wheel bases moving like a
vacuum cleaner robot to go to the desired place and
performing the cleaning operation is one of them.

Please cite this article as follows: Niknezhad M, Faraji A. Design of Modern Interactive and Ergonomic Home air Purifier. Iran
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