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Abstract

variations, colors serve similar purposes across countries, adding aesthetics, status, and

C olors play a vital role in human existence, conveying meaning and emotions. Despite cultural

religious connotations. Color's significance in design as a global language grew with
advancements in communication technology and the Industrial Revolution. The changing identities of
household appliances throughout the 20th century highlight the importance of color in determining
their status. In conclusion, color schemes correspond to the nature of work, with black and dark colors
representing strength and elegance, pastel colors symbolizing collaboration, bright colors attracting
attention, and white conveying sterility and hygiene.
Keywords: Colour Theory, Colour Psychology, Colour Wheel, Colour Coordination, User

Experience, Natural Tones

Introduction

The use of colour is essential to the appearance
and performance of electrical household equipment.
Beyond aesthetic concerns, it fulfills a number of
useful roles that help users discover features,
guarantee safety, and improve the+ir entire
experience. This thorough investigation explores
the importance and use of colour on these
appliances, looking at how manufacturers
deliberately employ colour to convey information
and enhance usability.

Colour on electrical equipment serves several
purposes, chief among them being identification
and safety enhancement. Power buttons from
different manufacturers usually have different
colors that indicate whether the device is on or off.
For example, an appliance that has a bright red
power button is usually in active condition; on the
other hand, a muted hue, such as black or Gray,
indicates that the device is off. By reducing the
possibility of unintentional usage, this color-coded
scheme aids users in rapidly determining the
operating state. On household equipment, colours
are frequently used to distinguish between different
settings or functions. Digital displays, knobs, and
buttons are frequently color-coded to correlate with
different operations. For example, a microwave's

start function may be indicated by a green button,
whereas defrosting is shown by a blue button. The
user interface is made more straightforward with
this visual signal, especially for people who might
not be familiar with the device.

Beyond practicality, colour is important for
building a company identity and following
consumer trends. Well-known companies frequently
use trademark colours for their product lines, which
helps consumers associate the item with the brand
visually. This helps customers rapidly identify and
choose items from their chosen manufacturers while
also promoting brand loyalty. Furthermore,
producers closely monitor consumer tastes and
market trends, modifying colour schemes to
conform to modern aesthetics. Appliances' capacity
to adapt guarantees that they will always be
aesthetically pleasing and competitive in the ever-
changing consumer market.

The use of colour on electrical appliances has
expanded in recent years to take accessibility and
environmental factors into account in addition to
beauty and usefulness. Appliances that are energy-
efficient and environmentally friendly may have
blue or green accents to show their dedication to
sustainability. Furthermore, there is a rising
understanding of the need to design appliances with
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people with visual impairments in mind. These
appliances are more accessible thanks to features
like tactile indications, high-contrast colors, and
well-thought-out interface designs, which enable a
wider spectrum of people to engage with and take
advantage of the technology. [1-4]

This review serves as a springboard for a more
in-depth investigation of the several facets of this
subject by offering a look into the complex function
that colour plays in the world of -electrical
household appliances.

Color use in design

There are many dimensions in design, ranging
from two to four, and each field of design is unique
in how it uses color. In creative painting, the
aesthetic value of color is growing; in graphic
design, color practicality is equally as important as
aesthetics. Architecture and industrial design are
two examples of three-dimensional designs that
highlight utility and strive to highlight dimension
and usefulness. Zelenskiy and Fisher explore the
potential of color as an artistic medium in their
work Color, observing that "it affects our emotions
beyond thought and can convey any mood, from
delight to despair." [1-3, 5-19]

The fact that color preferences have always been
a social factor makes color in design a "must
considered" element. The style of living greatly
influences color. Color and design choices reflect
any sociologic shifts in lifestyle, whether
psychological or financial. The impact of
geography on cultural differences is another
significant factor to consider. Different civilizations
flourish in different parts of the world (such as the
Nile Delta and Mesopotamia), and they interpret the
same colors differently. The biggest disparity in
color choices, however, emerged when individuals
were unable to communicate with one another
across the globe. individuals’ color choices and
lifestyles are becoming increasingly alike as
technology makes it easier for individuals to engage
with one another. [3, 4, 20-26]

Colour Theory: Basic Knowledge of Colour

A key component of design, colour affects how
viewers and interact with visual compositions. It is
crucial for establishing visual hierarchy, expressing
emotions, and enhancing aesthetic appeal in
general. I'll discuss colour utilization in design in
my answer, including both practical and
psychological aspects. Remember that although I
am unable to offer references that are current, I can
still provide broad information based on my
training through September 2021. [27, 28]

Colour Psychology

The study of how colours influence human
behavior and emotions is known as colour
psychology.  Designers can  leverage the
psychological reactions that different colours
generate to communicate particular meanings. The
following are some typical feelings connected to
different colours: [14, 29, 30]

» Red: This colour stands for Vigor, intensity,
and urgency. It may also arouse sensations of
exhilaration or danger.

» Blue: Calm, trust, and stability are often linked
to this colour. While deeper blues might imply
command, lighter blues can communicate
tranquillity.

» Yellow: This hue is associated with happiness,
optimism, and inventiveness. It can also draw
attention, but because it can be overpowering,
it should be used sparingly.

» Green: This hue stands for harmony, growth,
and the natural world. It is often linked to
peace and environmental sustainability.

» Orange: Radiates warmth, Vigor, and
vibrancy. It is commonly utilized to draw
attention and has the power to inspire
creativity.

» Purple: This hue is often linked to creativity,
nobility, and luxury. It may also evoke
thoughts of mysticism or mystery.

» Pink is a symbol of tenderness, femininity, and
romance. Vibrant pinks are more energizing,
while lighter pinks are more feminine.

» Black: Suggested power, refinement, and
sophistication. It's commonly employed to
imply formality or mystery.

» White: This hue stands for simplicity,
cleanliness, and purity. It may provide the
impression of space, which is why minimalist
designs usually utilize it.

Colour and colour Wheel:
Color

The visual impression that arises from an
object's light reflection or emission is called colour.
It is distinguished by attributes including
brightness, saturation, and colour. [29]

Our ability to comprehend depth, length, and
other visual information is facilitated by colours. In
the words of "Petit Larousse," colour refers to "the
impression made on the eye by the various
radiations that form light." Light, or more
accurately, distinct electromagnetic wave
wavelengths spaced at observable intervals, is what
colour is. These wave-lengths work together to
create light; when they are absent, darkness
prevails. In fact, we can determine that colour is
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necessary for eyesight since without it, we are
unable to perceive anything.[31]

We can distinguish the colours of objects by the
wave lengths they reflect back to us. If an item
reflects the blue wave length, we see it as blue, and
so on. We see an item as white when it
simultaneously reflects all wave lengths and as
black when it absorbs all wave lengths.

While illustrates the physical range of colours,
colour theory for painters and designers is based on
a colour wheel. Whelan describes the colour wheel
as "Designed in an orderly progression, the colour
wheel enables the user to visualize the sequence of
colour balance and harmony" in his book Colour
Harmony.[32]

Colour Wheel

A circular pattern of colours arranged according
to their chromatic relationships is called a colour
wheel. It's a tool for understanding colour
connections and harmony in art and design.

The three fundamental colours, as well as the
secondary and tertiary hues that arise from their
combination, make up the colour wheel. The main
colours—red, yellow, and blue—cannot be
converted to another hue or created by combining
additional colours, much like chemicals. Primary
colours like green, orange, and purple can be
combined to form secondary colours. One main
colour and one secondary colour are combined to
make tertiary colours. (Figure 1) [33]

Figure 1. Color wheel by Johannes Etten

Characteristics of Colours in Colour Wheel

Hue, shade, and saturation are the three unique
characteristics of each colour in the spectrum. Hue
refers to the true colour or the way that colours vary
from one another.

Twelve hues make up the colour wheel; colours
can be categorized in several ways according on
how they differ from one another. There are two
types of colours: cold colours and warm colours.
Light and dark hues relate to their shade, and

depending on saturation, we may categorize them as
brilliant or bland. [34]

The first half of the colour wheel (red, yellow,
orange, pink, and brown) contains warm hues. They
evoke thoughts of warmth. Compared to other
colours, warm hues are more attention-grabbing and
progressive. They have a striking colour palette.
They give the colour scheme a bold, joyous, and
exuberant aspect since they are vivid, flamboyant,
tasty, and assertive.

Conversely, chilly colours (Gray, blue, green,
and violet) have the opposite effects of warm
colours and make us think of a winter setting. They
slow down the body's metabolism and are
introverted. Despite the fact that they can be quite
depressing and oppressive, they have a calming
influence on people's emotions.

Colour Coordination

Though each colour has unique qualities and
differences from the others, nothing in nature is
monochromatic. In nature, colours blend together
smoothly, even in the most surprising combinations.

Colour harmony is the artistic arrangement of
colours to produce a calming whole.

Colour harmony

is the process of combining colours to create
visually appealing effects. It is achieved by putting
colours in a pattern that is both aesthetically
pleasing and well-balanced. Harmony is achieved
by a variety of colour schemes, such as triadic,
analogous, complimentary, and others. Here's a
brief summary Harmony that Complements:

> On the colour wheel, complementary colours
are those that are opposite one another.
Together, they produce contrast and have the
potential to be visually pleasing. [35]

»  What is meant by analogous harmony? On
the colour wheel, analogous hues are next to
one another. Typically, they complement one
another nicely and result in calm, cozy
designs.

> Split-Complementary Harmony Definition:
This colour scheme is an alternative to the
complementing one. It is made up of two
nearby complimentary colours and a base
colour. [36]

> Definition: Consists of two pairs of
complimentary colours that give rich colour
variation and harmony.

For painters, fashion designers, and interior
designers, colour harmony is crucial. The above
texts offer in-depth explanations of colour
harmony's theoretical underpinnings and real-world
applications.
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Colour spaces

Colours are represented as tuples of numerical
values in colour spaces, which are mathematical
models. There are several colour spaces, and each
has a distinct function in diverse contexts.

> Definition: Red, Green, and Blue are
combined to represent colours in the RGB
colour space. Digital images and electronic
displays frequently use it. [37]

»  What CMYK colour space is defined as:
Cyan, Magenta, Yellow, and Key (Black) is
what CMYK stands for. It is frequently
employed in colour printing, where different
ink mixtures yield a range of hues. [38]

»  The colour spaces known as HSL (Hue,
Saturation, Lightness) and HSV (Hue,
Saturation, Value) are cylindrical coordinate
representations of colour. They are often
employed in graphic design to choose
colours. [39]

»  Perceptually uniform, or having a consistent
perceptual difference between colours across
the space, is the goal of CIELAB, sometimes
known as Lab.

»  What the CIE 1931 XYZ colour space is
defined as: It is a basic colour space derived
from visual perception in humans. It serves
as the basis for every other colour space.
[40]

Accurate colour representation in a range of
applications depends on an understanding of
various colour spaces. (Figure 1)

Colour and society

colours and civilizations
Ancient Egypt

Colours were very important in ancient Egyptian
culture. They have strong ties to cultural customs,
symbols, and religious beliefs. The following
colours were prominent in ancient Egypt: [41, 42]

>  Red (iwen): The colour red was connected to
the deity Seth, who stood for anarchy and
turmoil. It also represented strength and
vigor and was connected to the sun's ability
to sustain life.

>  Blue (irtyu): The sky and the Nile River
were symbolized by blue. It represented
rebirth, creation, and fertility and was
connected to the god Amun.

> Yellow (khenet): Gold, which stood for the
sun and the holy, was connected to yellow. It
stood for prosperity, eternity, and the
pharaoh's might.

> Green (wadj): Associated with the rich flora
found along the banks of the Nile, green
represented fertility and renewal. It was also
connected to the deity of the afterlife, Osiris.

»  White (hedj): White was a colour of
cleanliness and purity. It was frequently
employed in religious rites and funeral
customs, and it was connected to the goddess
Isis.

Figure 2. Representation Of Different Color Spaces

Ancient Greece

Greek mythology and society placed a great
emphasis on colour. They were connected to
emotions, gods, and social ideals. The following
colours were common in ancient Greece: [43, 44]

»  White (leukos): White was the colour of
innocence, purity, and divinity. It was
connected to the gods Athena and Apollo.
When performing religious rites and
sacrifices, white clothing was used.

>  Black (melas): Black was the colour of
grief, death, and the hereafter. It was also
connected to the deity of the underworld,
Hades. Black was seen as a hue of mourning
and was frequently worn to funerals.

»  Red (eruthros): This colour represented
love, passion, and conflict. It was connected
to the deity Ares and the goddess Aphrodite.
Red was a frequent colour for battle and love
scenes in ceramic decorations.

>  Blue (kyaneos): Blue was a symbol of the
immensity of the sea and was connected to
the deity Poseidon. It stood for serenity,
steadiness, and peace.

»  Purple (porphura): Historically, purple was
connected to power and royalty and was
regarded as a royal hue. It stood for power,
elegance, and prosperity. Purple clothing was
only worn by the wealthy and powerful.
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Ancient China

In ancient Chinese culture, colours were highly
valued and connected to the five elements,
philosophy, and cosmology. The following colours
were prominent in ancient China: [45, 46]

> Red (héng): Red was a colour associated with
joy, prosperity, and festivities. It stood for
strength and energy and was connected to the
element of fire. Red was frequently utilized for
significant rituals and festivities.

> Yellow (huang): Yellow symbolized the
universe's core and was the colour of the
emperor. It represented royalty, power, and
wealth and was connected to the element of
earth.

> Blue (lan): Associated with growth, energy,
and spring, blue signified the element of wood.
It was frequently used to adorn temples and
other hallowed places as a sign of immortality.

» White (bai): This colour represented sadness,
innocence, and purity. It stood for the west and
was connected to the metal element. White
was symbolic of death and the hereafter and
was worn during funerals.

> Black (hei): Black denoted mystery,
obscurity, and the unknown and was
associated with the element of water. It was
connected to the north, knowledge, and
reflection.

Ancient India

In ancient Indian culture, colours were very
symbolic, especially in relation to religion and
spirituality. They were connected to customs,
ceremonies, and deities. The following colours were
significant in ancient India: [47, 48]

» Red (rakta): Power, passion, and fertility
were associated with red. It stood for heavenly
energy and was connected to the goddess
Durga. Red was frequently utilized in festivals
and religious events.

> Yellow (pita): This colour stood for
enlightenment, knowledge, and purity. It was
connected to the deities Krishna and Vishnu.
Spiritual searchers and ascetics wore yellow
clothing.

> Blue (nila): Blue was the colour of Krishna,
the deity of the divine. It stood for eternity,
transcendence, and spirituality. Krishna's
heavenly playfulness was linked to the colour
blue, which was frequently portrayed in
religious imagery and artwork.

» Green (hara): Symbolizing rebirth, fertility,
and the natural world. It was connected to the
deity Shiva and his wife Parvati. Green
represented life and the earth's capacity for
regeneration.

» Saffron/Orange (kesari/naranga): In ancient
India, saffron or orange was revered as a holy
colour. It stood for spirituality, renunciation,
and the pursuit of truth. It was connected to
the monastic and renunciant traditions of
sages.

Colour and culture

Of course! The following are some examples of
how the significance of colours vary throughout
cultures

White [49, 50]
White is frequently connected to marriage,
innocence, and purity in Western cultures.

White is connected to funerals, grief, and death
in many Asian countries, including China and
Japan.

Red [51, 52]

Red is typically connected to passion, love, and
vitality in Western cultures. Red is a colour
associated with luck, happiness, and success in
Chinese culture. It is frequently observed during
joyous occasions like Chinese New Year.

Blue [53]

Blue is frequently connected to stability,
tranquillity, and quiet in Western societies.

Blue is said to bring good fortune and protection
from the evil eye in many Middle Eastern
civilizations.

Green [54, 55]

In Western societies, green is frequently
connected to growth, the natural world, and
environmental consciousness.

Green is regarded as a holy hue in Islamic
civilizations and is connected to fertility and
heaven.

Yellow [56, 57]

Yellow is frequently connected to happiness,
optimism, and sunlight in Western cultures.

Certain African societies identify yellow with
gold, riches, and regal status.

Colour in industrial design

Beyond aesthetics, colour has several vital
purposes in industrial design. An outline of colour’s
function in industrial design is provided below:

> Brand Identity: The establishment and
reinforcement of a brand's identity depend
heavily on colour. Products that employ a
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certain hue consistently convey a company's
values and aid in brand awareness. [58]
» User Experience: A product's colour affects

how a user perceives and interacts with it.
Well-considered colour selections improve

usability, direct attention, and indicate
functionality to provide a good user
experience.

» functioning and Safety: Colour is frequently
used to convey safety information or to
indicate functioning. For instance, color-coded
buttons or indications make it easier for users
to comprehend the functions of various gadget
controllers. [59]

» Market Trends and Differentiation: To
remain relevant, it's critical to stay on top of
colour trends in the marketplace. Additionally,
in a crowded market, items might stand out by
utilizing  distinctive or creative colour
schemes.

> Emotional Impact: Colours may affect how
consumers feel about a product by evoking
certain emotions in them. Industrial designers
exploit this to their advantage by producing
goods that emotionally connect with
consumers and raise their level of pleasure
overall.

» Material Selection: The selection of materials
can have an impact on colour. Industrial
designers have to think about how colours
work with various finishes, textures, and
materials in order to get the right tactile and
visual effects. [60]

» Cultural Aspects: Different cultures have
different ideas about colour, and what is seen
beautiful or significant in one culture may not
be in another. Industrial designers should
consider cultural quirks when choosing
colours for international markets.

> Sustainability: Sustainability factors might
also have an impact on colour selections.
Designers can choose recyclable or
ecologically friendly materials, and they can
use colours that reflect their commitment to
environmental consciousness. [61]

In conclusion, colour has a variety of functions
in industrial design, including branding, user
experience, functionality, safety, and cultural
concerns. It is not only about aesthetics. It
necessitates a methodical approach that takes into
account both the functional and aesthetic elements
of design.

Aesthetics and Ergonomics:

With the turn of the century, people's
expectations of design have drastically changed.
They choose things not just based on functionality

but also on the enjoyment they may bring. These
days, a successful design must satisfy both
functional and emotional demands.

In industrial product design, technology,
ergonomics, and aesthetics are the cornerstones.
Scientific investigations have demonstrated that,
despite their apparent differences, aesthetics and
ergonomics are becoming more closely related
because aesthetic considerations are crucial for
productive workplaces.

Two crucial factors in design are ergonomics
and aesthetics, each of which adds differently to the
total user experience. [62]

Aesthetics in Design

»  Visual Appeal: A design's visual appeal is
referred to as aesthetics. It entails the use of
hues, forms, and general composition to
produce an atmosphere or product that is
aesthetically pleasant and harmonious.

»> Emotional Impact: Aesthetic design has the
power to arouse feelings in consumers and
change their opinions of a product. The
emotional bond that beauty fosters can
increase user engagement and pleasure. [63]

» Brand Identity: Establishing and
maintaining a brand's identity is greatly
influenced by aesthetic decisions. Recurring
graphic components help distinguish and
build brand identification.

»  Cultural Aspects: There are cultural
influences on aesthetics. Users from certain
locations or demographics are more likely to
accept and respond favourably to designs
that align with their cultural preferences.
[64]

Ergonomics in Design

» User-Focused Design: The goal of
ergonomics is to create systems or products
that are tailored to the abilities and needs of
their intended users. Its goal is to maximize
how well the human body interacts with the
intended environment.

» Physical Comfort and Efficiency: The goal
of ergonomic design is to make products that
are both physically comfortable and efficiently
used. Anthropometrics is one aspect of this,
making sure that things are appropriate in
terms of size and proportion for the human
body.

» Reducing Strain and tiredness: In order to
improve user well-being and avoid pain or
injury, ergonomic factors work to decrease
physical strain and tiredness during use.
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» Functional Efficiency: The goal of
ergonomics is to make items more functionally
efficient. To improve usability and
performance, this entails optimizing the
placement of controls, interfaces, and other
components.

» Flexibility: Ergonomic design takes into
account the variety of users and their differing
requirements. It aims to provide flexible
designs that can be used by a variety of
people, including individuals with varying
physical capabilities. [65]

In conclusion, ergonomics focuses on the
physical and functional parts of design, making sure
that designs are efficient, pleasant, and user-
friendly, while aesthetics concentrates on the visual
and emotional components of design, adding to the
overall appeal and brand identity. Both are essential
to building settings and products that provide users
a satisfying and productive experience.

Colour Preferences In Housewares

For several home appliances, there are
conscious and unconscious preferences for
particular hues. The designer's intent governs
unconscious colour choices, accounting for
practical actions and avoiding deception, such
useful buttons and signal bulbs. The customer's
will, likes, dislikes, and needs—which are driven by
psychological and/or aesthetic factors—determine
their conscious colour choices. In his psychology
book Colour and Human Response, physician Felix
Deutsch, whom Biren quoted, wrote, "These
superficial associations lead to deeper lying
memories, which explain the affective emphasis of
attitudes toward colours." Psychologists claim that
60% of consumers' decisions to purchase or return a
product are influenced by its colour. [66]

When it comes to housewares, colour decisions
can represent personal preferences, societal
influences, and design trends. The following are
some broad observations:

» Neutrals for Versatility: Because they are
adaptable and go well with a variety of kitchen
or home design styles, neutral colours like
white, beige, and Gray are popular for
housewares.

> rich Accents for Interest: To add a flash of
colour and intrigue, a lot of individuals choose
housewares with rich accent hues. Small
appliances, tableware, and cooking utensils are
examples of products that exhibit this.

> Natural Tones for a peaceful Effect: Earthy
tones, such as green and brown, are frequently
used in housewares to evoke a feeling of
nature and create a peaceful ambiance,
especially in goods that are linked to

relaxation, such bathroom accessories or
bedding. [67]

» Modern Metallics: Copper, rose gold, and
stainless steel are common metallic finishes
for cookware and appliances in the kitchen
today. These coatings provide a clean, modern
appearance.

> Pastel hues for a Soft Look: Light blues,
pinks, and mint greens are examples of soft
pastel hues that are frequently used for linens,
kitchen appliances, and tableware to create a
calming and cozy atmosphere.

» Cultural Influences: Local aesthetics and
cultural customs can have an impact on
houseware colour choices in a variety of
geographical areas. Vibrant colours, for
instance, may be more common in some
cultures.

» Seasonal Variations: Seasonal colour trends
may be followed by some items. For example,
warmer fall colours or pastel spring colours
may be in style for specific things. [68]

When creating houseware items, producers may
better accommodate a wide range of consumer
preferences by taking into account colour
psychology, design trends, and cultural influences.
Meeting the changing needs of consumers requires
conducting market research and remaining aware of
shifting consumer preferences.

Summary

The purpose of this study is to investigate the
factors that go into selecting the colours of each
electrical home appliance.

Understanding why some colours work well
with some devices but not others is important in
order to respond to this issue. It's also important to
understand how individuals relate to colour
psychology.

This study examined the rationale behind the
colour selections for each household device by
taking into account a number of variables, such as
the meanings associated with colour, cultural
diversity, the evolution of colour throughout
history, and the social standing of individuals in
society. It is feasible to determine the reasoning
behind any product's colour selection by looking at
these variables.

The first chapter of the research examines
colours and design, including how colours are used
in design, colour theories, colour spaces, and colour
forecasting techniques. In the second chapter,
"Colour and Society," the links between colours and
their many meanings throughout historical periods,
cultures, and locations were examined.

However, as time went on and the Internet grew,
things became simpler as civilizations became more
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tolerant of one another. Additionally, the term
"fashion" and its adherents from most societal
groups brought these hues closer together in many
contexts.

The connection between colours and industrial
design was discussed in the third chapter.

It focuses on how pots are used in electrical
household devices by studying consumers, learning
about their preferences, and incorporating
customization. In the last chapter, he provides an
explanation of the rationale behind the colour
selection of household electrical equipment to
determine the optimal hue for user comfort, in
terms of the best application and how that affects
the product, the nature of the labour it does, and the
purpose it fulfils

These chapters led to the following ultimate
conclusions:

1. Neutral colours, like white and Gray, are
excellent at blending in with their
surroundings.

Additionally, it is one of the ideal periods
for producing electrical household products.
White signifies this and conveys a suitable
image of the nature of the product's work
since it is a hue that is good for the creation
of devices connected to cold and cleanliness.

2. On the other hand, black is associated with
heat-producing appliances like ovens and
heaters.

3. When making cooking equipment, pastel
hues are preferred since they are soothing
and cozy.

4. The bright colours are clear and prominent in
place so they are used in personal care tools.

Through these results, the role of the designer is
clear, where he must follow and observe all the
psychological, environmental, cultural and
historical aspects of the place and the user directed
to the product to finally come up with an
appropriate design.
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