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Abstract

This thesis work demonstrates the product design process employed by the author when creating
a new domestic appliance concept. The work was carried out in collaboration with industrial de-
sign and engineering firm Forma Studio in St Petersburg and describes the multiple steps the
designer went through to achieve the goal.

The project aimed to create a series of three-dimensional concept visualisations of an electric
centrifugal juicer for Zencha, a Russian company that intends to extend its current product range
into the manufacture of domestic appliances.

The primary objective of this study was to create a unique product that would both successfully
represent the company's brand identity in this new product area and satisfy all the design re-
quirements set by the client in their brief. Furthermore, the product should meet the functionality
demanded and at the same time remain unique enough to excite both the customer and future
consumers, making it a desirable purchase.

The research centred on finding useful information regarding the mechanical workings of juicers,
competitor analysis of the visual styles and forms used within this field and the use of materials
and different manufacturing techniques. This was then used to guide the design process, the
most significant research part being the technical feasibility of the product , which lead to the
ideas framing the project in a specific way. The final model’s appearance is only a concept and
far from a functioning final prototype for mass production but the technical side of the product
has been considered.
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1

INTRODUCTION

Design is everywhere. That is probably the most general definition, but at the
same time, it is hard to explain in other words. We can notice it all around — the
chair you sit on, the car you drive every day, the websites you use sometimes
and even the fishing rod you never use. Design is universal and comprehensive,

and it penetrates into all the scopes of our lives.

The bounds of design, art and engineering are always overlapping to some ex-
tent, especially when talking about industrial design. Industrial design means
creating and building up ideas and concepts that consider many aspects (visual,
functional, etc.) to satisfy manufacturer and end user equally. (Industrial De-
signers Society of America, 2010). This field grabs terrifically much inside it,
and it is incredibly hard to imagine. Nevertheless, the research will focus on
concept design.

Concept design today is an independent process within product development.
However, it is an integral part of it. A designer has to join ideas, perceptions,
feelings and experiences facing endless possibilities and deliver them into a
strong concept that should likewise consider the underlying issues and key el-
ements of the certain field. Indeed, this task is complicated and requires a good
research base.

After an internship in studio Forma (industrial design and engineering) in sum-
mer 2016, there appeared a real chance to participate in a project which was
aimed to create a concept design of a new electric centrifugal juicer for a com-
pany producing different domestic appliances. The studio has been working
with this company before and made some engineering projects successfully,
and that helped to get a clearer idea of what the company is, in fact. After that,
a long procedure of research and analysis has started. Seeking information
turned out challenging because of the lack of sources and time. The project was
wedged into three weeks in September and took place in Saint-Petersburg,

Russia. There was no chance to go to a library and get some books, so there



was nothing to do but only surf the internet. | completed the work with some

instructions and guiding from other designers and engineers at the studio.

The main objective of this work is to make a conceptual 3-dimensional juicer
model and its renderings that are going to be shown to the client for further
product development decision. The concept is supposed to demonstrate how
the product can look like and keep the company’s identity as well. The main
idea of the concept is to prove that functional device can have an unusual, at-
tractive design and keep its function as well. If the task is fulfilled well enough,
there is a big perspective of mass production in future. For sure, it needs a lot
of time for development and engineering; however, it is worth trying.



2 PRODUCT DESIGN PROCESS

Product design, in its simplest definition, is the design of goods. In its wider
meaning, it involves ideation, concepting, product testing, prototyping or/and
manufacturing of an object, system or service. It is also important as a commer-
cial activity as it helps to convince businesses of doing products that please
consumers. It can provide answers to unsolved problems, ways to improve ap-
pearance or functions. Product design is also a significant strategic tool in cre-
ating values for customers. If a product was designed competently, it is afford-
able, usable, practical, reliable and attractive, it makes emotional ties and in-
creases the loyalty to the product (Milton 2011, 6-8). Design is basically about
improving, problem-solving and making things better for everybody, for users,

consumers, business and to the world.

Product designer designs a bigger part of the things we use in our everyday life:
home appliances, computers, electronic devices, furniture, etc. The important
tasks for product designers are to improve things to make them readily usable
and functional, consider the latest technological and manufacturing trends, use
new materials to make production more efficient and open new creative hori-
zons (Milton 2011, 20). A product designer’s role covers many fields like engi-
neering, design, management, marketing, and overlaps also science, art, and

commerce aiming at producing the actual product (Milton 2011, 6).

Product design process includes many sub-processes, and they focus on vari-
ous aspects. The process is commonly completed by an association of indus-
trial designers, particular speciality experts, engineers, etc. and it is up to the
product involved. The process focuses on framing the problem, ideating and
prototyping. However, it not the end. It is still needed to make the idea into an
actual product and estimate the result if any improvements are necessary. If we

look deeper, it has even more stages depending on each case.

Don Koberg and Jim Bagnell (1991) outlined the process in three main stages:
analysis, concept, and synthesis. Analysis means research and problem defin-
ing. Concept means setting goals and a defining key issue of the matter, which
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frame the future work. And the final stage named synthesis involves ideation,
selecting the direction of further work, implementation, and evaluation. This ex-
planation of a product design process seems a little incomplete and too gener-
alised. Milton (2011) suggested a more completed description of a product de-
sign process which is shown in Figure 1.

Research
*background stage
*exploratory stage
The brief

+identifying customer needs

«completing the Product Design Specification
(PDS)

*generation of ideas
*sketches, drawings and renderings
+evaluation of concept

Design development

technical drawings
* prototypes

Detail design

*exploring materials

«exploring manufacturing techniques
«testina and refinement
Production

*marketing

*supply
«disposal

Figure 1 Stages of product design process (Milton 2011, 15)

This figure shows a more precise model of the product design process and the
important point here, to my mind, is that concept design is presented as a sep-
arate stage with its procedures. It is necessary for this research because we
will focus on that exact stage further.

Concept Design

Concept design is a rough and sketchy definition of a particular product, includ-
ing functional, technological and aesthetic aspects. A designer depicts a prod-

uct with sketches, model renderings and prototypes and how it will satisfy a



customer needs. The significance of this phase in the design process cannot
be undervalued. A concept’s quality determines how strong, marketable and
profitable it is. If a well-done concept can be realised poorly or perfectly in the
finished product, a weak concept seldom can be developed into a strong prod-
uct. It is important to note that 85% of all product expenses (manufacturing and
materials) are defined at the concept design stage (Ulrich 2012, 98).

Keinonen and Takala (2006,61) say: Designing on the one hand behaviour and,
on the other hand, products and business is a division that can be used in ex-
plaining and planning concept design. That reflects the comprehensive and
multidisciplinary approach to concept design. The authors also point that con-
cept design has multiple directions and aiming at different things (Figure 2).

According to their table, there are five primary objectives of concept design.

Concept design for product development

+specification for the following design phases
desicion to go ahead with implementation

+spin-offs for immediate improvements
idea bank for future use

+concept derections for technology development
investments

«alliances with key partners
*patenting

*specific shared meanings
*vocabulary for communication

Concept design for competence

simproving creative problem solving

«improving cross-disciplinary cooperation

*learning about technology and market opportunities
*improving team spirit

Concept design for expectation management

*improving brand image
+influencing consumers' acceptance level
+influencing stakeholder' interest

Figure 2 The objectives of concept design (Keinonen 2006, 27)

This thesis project’s concept can be referred to design for product development



as it was aimed to find a solution to the design problem, which can be used as

a ground for further product development and detailed design.

2.2 Product Design Considerations

Product design is a hard task. Many people are involved in judging a design
outcome. The stakeholder’'s needs are always different and demand something
particular and new from the designer. The manufacturer bothers mainly about
the production costs, saving money and efficient material usage. The buyer
looks for prestige, affordable price, and good appearance. The end user seeks
for functionality and convenient usage of the product. The repair department
concerns more about maintenance of the product: is it and how easy it can be

disassembled, reassembled, fixed (Norman 2002, 28).

The Product Designer is in the unique situation of having to meet the needs of
all the individuals involved in the production, marketing, sales and use of the
end product. It is important to evaluate the design from the standpoint of each
of these members of the supply chain, which means it is crucial that the Product
Designer has a clear overview of the expectations of all those involved. Some
compromises always have to be made to accommodate the best fit for all con-

cerned.

The product expectations set by the stakeholders will decide where the market
positioning of the final product will be. Market positioning will define the level of
finish and quality of materials used in production and therefore can have a con-
siderable impact on the designer's routes of inquiry during the concept devel-
opment stage. It should not be assumed, however, that only luxury products
engage in using cutting edge technologies and new developments in material
science, as can be seen in the development of goods produced with 3D printers

and engravers.



3 JUICERS

A juicer (also called juice extractor or juicing machine) is a tool that is used to
extract juice from various fruits, vegetables, leafy greens or herbs. It takes the
juice out of the pulp by grinding, crushing or squeezing. They can be manual or
mechanical and, of course, it affects the productiveness of the device.

The history of the electric juicing machine starts in the last century, during the
1930s, when the first one was invented by Dr Norman Walker. He was the first
one who allowed ordinary people to extract the juice from vegetables and fruits
efficiently. That machine was large but effective — first grating and squeezing
fruits and vegetables; it pressed the pulp in a linen bag using a hydraulic press.
Then, in the mid-1950s, the first masticating juicer was invented. The high
speed of the turning rod was too fast and that caused friction, heating and de-
stroying the live enzymes and other nutrients. Subsequently, a twin-gear juice
extractor was produced in 1993. It was also based on the same mortar-and-
pestle method but without heating and saving all the nutrients from fruits and
vegetables (Crocker 2016). The first centrifugal juicer was invented around the
1950s, and it had many significant disadvantages: it was cumbersome, too
noisy and there was no place for the pulp, so the users had to stop the machine
to clean it too frequently (Morozova 2011). The centrifugal juicer has seen many
improvements in its design since the 1950’s and is now the most common form

of home juicer type.

Today, many kinds and models of juicers are available, including mentioned
above, but improved and redesigned. They are mostly divided by the aims of
using. Manual ones are used mainly for citrus and grass (for example, wheat-
grass) and for all the other purposes there are electrical ones. Electrical juicers
are faster, more productive and efficient and that is why they are so common
nowadays.

3.1 Electric centrifugal juicer

Centrifugal juicers are named for their working principle, which is based on



chopping up the produce with a cutting blade and same time spinning it at a
very high speed to let the juice separate from the pulp (Figure 3). To compare,
remember how a washing machine twists the water from wet clothes (Just Juice
2014). On the picture below you can see the strainer basket with little holes, the
liquid passes through keeping the pulp behind (Just Juice 2014).

Figure 3 Centrifuge basket (Just Juice 2014)

This unique spinning system has many pros and cons. For example, the faster
a juicer is spinning, the more juice it gets and that makes centrifugal juicers less
efficient than masticating ones which grind every drop from produce. Moreover,
the fast spinning creates heat and friction that reduces the quality of the juice
diminishing both the quality of its taste and nutritional value. However, these
juicers are easier to use and clean and, they are much faster at producing fresh
juice in comparison with other electric juicer types because they work fast, and
also they need less preparation time as these juicers take in bigger chunks of
fruits and vegetables. Furthermore, the prices are more reasonable (Just Juice
2014).

To understand how juice is separated from its pulp, see Figure 4. There are
arrows of three colours which show the stages of getting juice. The yellow ar-
rows indicate how the produce goes to the blade to get grated in the basket
which is spinning. Then, the juice gets separated from pulp with the help of
centrifugal force (red arrows), and the pulp goes up with the green arrows di-
rection (OTK 2012). There are also juicers with the same system and same
basket but inverted, it gives the same result, and it is used only in a few models
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because it is harder to produce and to service. The first basket type described

is more accessible and cheaper.

Figure 4 Centrifugal basket while working (OTK 2012)

The Figure 5 shows how an electrical centrifugal juicer is organised (further
numbers in this paragraph are all related to Figure 5). It contains a motor, a
steering mechanism, a power button and safety system (optional) in its opaque
body part (3, 4). The transparent part includes a juice container (1), a pulp con-
tainer (2), a locking mechanism (5) which can be different depending on model,
a removable juice separator bowl (6), a removable centrifugal basket with grat-
ing disk (7), top cover with a feeding shute (8) and a food pusher (9).

Figure 5 Centrifugal juicer organization (Cherevko 2012)
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The completeness of sets can vary from one model to another, and it depends
mainly on usage goals of the device, for instance, some customers prefer com-
pact models which take two times less space on a cupboard, and they need to
use it from time to time. To the contrary, there are customers (talking about
Russia) who prefer bigger size devices with large containers for producing a lot
of juice during harvest seasons for food supply.

Besides, it is important to mention that after juicers market research | concluded
that the motor with steering needs about ten centimetres cube or cylinder space.
There are different types of engines, and they differ one from another in power
and noise level. The client did not specify what kind of motor is planned for the

juicer.

3.2  Material and Manufacturing Issues

Producing home appliances always faces the materials selection problem. The
range of materials today is pretty wide, though, there are about three the most
common materials used nowadays. The first place material is plastic due to its
low cost, durability, lightweight, water resistance and ease of manufacturing
process. Plastic have already replaced many traditional materials like stone,
wood, ceramic, paper, glass, metal, leather in most of their past uses (Andrady
2009). Plastic is one of the most practical materials in respect of design as well,
it is versatile and can be of any shape, colour (including transparent), thickness,
hardness and texture (Tomasovic 2014). It can be a crucial point for designers
if they do not focus on eco-tasks in their work because the material’s huge dis-
advantage is its harmful effect on ecology and health. It is all about the emission
factors. Most of the plastics cannot be even recycled, and this possibility is
available only for high-density polyethylene (HDPE) and polyethylene tereph-
thalate (PET) plastic resins. By the way, in producing domestic appliances, gen-
eral purpose polystyrene (PS) is used (EPA 2015, 1-3).
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The second place material in home appliances production is metal. This mate-
rial has almost same advantages as plastic, except cost and weight. This de-
ciding factor makes metal lose to plastic even though there are some definite
benefits like fire resistance, safety (withstanding harsh treatment) and, of
course, eco-friendliness. And one more important material in manufacturing do-
mestic appliances is glass which is seldom used, but it has some strong reasons
for using it. It is natural, neutral, resistant and has no effect on contents (this is
significantly more for kitchen appliances). Unfortunately, it is an expensive and

easy breakable material, and that causes the low demand (Verallia 2016).

Considering all the information mentioned above, it is logical to conclude that
plastic is the best solution in most of the design tasks, including this thesis’s
work. There are many ways of manufacturing and forming plastics, but not all
of them are reasonable for stakeholders and manufacturers. In a case of pro-
ducing home appliances, it is important to understand that they should have
thick wall sections in comparison with, for example, plastic bottles. That means
that such method as, for instance, blow moulding wouldn't suit for the task. The
thickness of (as an example) a juicer’s body parts should be around 2.5-3 milli-
metres. The best choice in the situation would be the method called injection
moulding, the leader of all plastic processing techniques. A heated cylinder is
filled with plastic pellets which are melted and injected by a screw into gates
and runners, then into a water-cooled steel mould at high pressure, and when
the plastic solidifies, the machine opens the mould and pins eject the part. This
method is widely used as it is universal and versatile and allows to get highly
complex parts of different shapes, with different surfaces. However, the com-
plexity raises the cost of the work (Lefteri 2007, 178-180).

There is also an improved technique called gas-assisted injection moulding,
which has the same process, but before the plastic injection, the gas is injected
to prevent the shrinkage of the plastic when cooling. The gas speeds up the
production process and makes it energy efficient as consumes 15 percent less
energy (Lefteri 2007, 183-184).
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Besides the injection method, there are two more methods of plastic manufac-
turing: compression moulding and precise cast prototyping. The first one is a
simple technique and can be compared with a hand jamming into a clay lump,
a mould consisting of two parts is heated, and the pellets are placed between
them and pressed. But this method is usually used for large plastic parts with
thick wall sections and simple forms. A good side is that it is cheaper (Lefteri
2007, 156-157). The second approach involves computer-aided design (CAD)
and combines casting and milling processes. First, the cad-driven milling ma-
chine forms the mould shape for the future part; then the cavity is filled with a
polymer and, when it is hardened, the same milling machine cuts the needed
form. This method is time and costs efficient, and the complexity of shape is
limited only by CAD drawing, though a small number of manufacturers suggest
it. It is more suitable for small and complex parts like mobile phones or cameras
(Lefteri 2007, 174-175).
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4 CLIENT

4.1 Market Niche

Zencha is a corporation that was established on the founding of an electrotech-
nical factory in 1960. Today it is a fast growing, successful and developing com-
pany with great potential and many manufacturing possibilities. The company
already has a range of products on the market and intends to widen its market
share by starting to produce more kitchen appliances. Their existing products
(Figure 6) include low-voltage devices and consumer goods such as a selection
of different types of heaters, electric water boilers, electric stove plates and a
collection of appliances for Russian dachas like wash stands, barbeques, and
showers (Zencha 2016). Zencha is considered as a mid-price range market

company.
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Figure 6 Zencha’s website. Products catalogue (Zencha 2016)
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Client’s Brief

The assignment received from Zencha and the design studio, and therefore the
goal of the thesis, was to design an electric centrifugal juicer concept and to
deliver ten photorealistic visualisations of said product. The design brief is avail-
able in Appendix 1 (only in the Russian language). The brief includes general
requirements considered aesthetic and technical features, and also the struc-
ture of the work that has to be done.

These aesthetic requirements were listed in the client’s brief:

Colour spectrum: white colour (RGB 255,255,255) and its shades, possible to
use corporate identity colours (brand book Zencha)

Logo “Zencha” on visible parts of the product

Minimalistic style of appearance — simple, accurate and lucid

Forming: sweeping smooth lines

The client gave next technical requirements:

Product: juicer

Type: electric centrifugal
Quantity of speed programs: 1
Possible materials: plastic, metal
Container volume: 1-1,5 litres

Maintenance: serviceable (changing components, wires)

The structure of the designer's working process, following the client's require-
ments, starts with design research. This means the designer undertakes the
analysis of existing products to understand the pros and cons of different solu-
tions regarding the product's design and functionality. The second stage is
sketching and form seeking, continuing to the third stage of creating a final 3D

model based on client's comments.
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Identity and Brand Book

When working on the project, the Zencha Corporate Identity Brand book was
given to the designer as a reference. The brand book pages can be found in
Appendix 2. Brand books are important in establishing the rules of use of a
company’s visual identity within a design. It outlines how and where a designer
can use the company logo and brand colour schemes.

The brand book contains instructions on the logo and ways of using it depending
on situation — for example on a white background the dual-coloured logo should
be used, in all other cases, the monochrome version should be used. The cor-
porate colour scheme allows mainly for the use of 4 colours as seen in (Appen-
dix 2/2). The meaning of the logo is explained in the brand book. It is based on
the idea of sunrise on the horizon which defines the brand as something global
and powerful. The ‘technical' looking font is used, and it highlights the type of
activity of the company.

The brand book also defines the typography and how it should look like on the
product or packaging. Blogger Sans (bold, regular or light) is the font that should
be used for headings and text which should be visually emphasised. Myriad Pro
(bold, semi-bold or regular) — the one that is used for body texts and auxiliary

information.
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5 DESIGN PROCESS

51 Ideation and Sketches

After an in-depth research and analysis, the design process itself has started.
The first stage was ideation and seeking of the design direction based on the
client’s brief. Having free hands, | decided to go outside the scope with form.
Market research helped to understand that all designs are close one to another.
Mainly all of the juicers have a roundish shape from a top view, and it is due to
technical features. I've started sketching based on ideas and forms of existing
juicers on Russian market (Appendix 3).

Beginning with simple forms and changing them a bit, | tried to find some unu-
sual and interesting shapes. Form evolution can be seen from Figure 7. First,
the form was resembling a truncated pyramid with rounded edges, and then the
final shape was developed by narrowing the pyramid.

Figure 7 Form evolution (Ageeva 2016)

The diagonal line on Figure 7 (down sketches) is the cutting line of main body
and cover. With this cutting line the idea of a handle which continues the line
and protrudes out of the body appeared.
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The solution to hide the feeding shute with a top cover came up due to an un-
willingness to cut the shape. The top of the cover was supposed to be straight
at first with a small fillet. However, it was decided that the line would be im-
proved by concaving it a bit. This line, however, had to be changed again as
when modelling, it was found a convex line, as seen in currently available ver-
sions, was easier to produce, the concave being too challenging a task in the

manufacturing aspect.

The final sketch (available in Appendix 4) shows the proportions that were im-
plemented in a model later.

5.2 Modelling

3D modelling is a process of creating and developing a representation of any
three-dimensional surface of an object using specific modelling applications.
The result is called a 3D model.

Modelling was the most challenging part of the process. It is always difficult to
develop sketches that are by nature 2D into a 3D object. What you imagine in
your head is not always the same in reality. Moreover, the software used to
make this model was new to me because | only started using it only while on
practical training at this design studio. The program used is SolidWorks, and |
am more experienced in the use of Rhinoceros. However, | accepted the chal-
lenge, and this gave me a new and very useful experience that can help me in
the future. The difference between the two programs is that SolidWorks is a
solid modelling CAD while Rhinoceros is based on the use of the NURBS math-
ematical model. My personal experience was that | also had to change the al-
gorithm of modelling process a little using this new software.

For me, as a novice industrial designer, it was hard to think ahead about the
hundreds of things that had to be taken into account, particularly the engineer-
ing considerations. For example, | had to keep in mind how the final product

was going to be assembled, which is why | made the bottom as a separate part
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from the main motor housing. This gave better access to the engine. To em-
phasise this as a separate section when rendering | made it orange, and | liked
how this colour differentiation looked.

In the beginning, | started by trying to capture the overall form by concentrating
on achieving my sketches' proportions, later | adjusted the fillets of the edges.
After | had got the form | needed | continued with cutting into it, assembling the
solid parts and adding details like the handle and feeding shute.

Many problems remained unsolved as the time was limited and the client could
not negotiate about some important issues. Firstly, | did not make a pulp section
and a hole for getting it out of the basket. There was an idea to put the pulp
container under the handle, but the modelling process did not go so far. Sec-
ondly, the problem of fastening parts was not worked out. It also depended on
the client’s decision and the client did not make contact. Nevertheless, the main
idea of the project was to develop a general concept that could be then im-
proved and realised.

5.3 Rendering

Rendering is a process of creating images from a 2D or 3D model or a models
scene by computer programs, and the result images are also called renderings.
It is used for visualising and making lifelike pictures of a model or a scene.
Rendering software considers the geometry of an object (or objects), lighting

and shading information, materials and textures, and viewpoint.

Rendering is usually the most pleasant part of 3D modelling because a rough
looking model transforms into a natural looking object with an environment.
When rendering the juicer, | used the program named KeyShot. KeyShot is a
standalone real-time rendering application used to demonstrate what the prod-
uct would look like with different surface properties. The software enables the
user to visualise the surface of the product with different materials and different
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levels of ambient occlusion, that is to say, different levels of shine or matte sur-
faces. It is a fast procedure to check what the juicer would look like in a shiny
PVA plastic, brushed chrome or a ceramic finish for example.

The rendering process itself took a little of time as the colours and materials
were already specified in client’s brief. | tried to combine two primary colours
(orange and white) offered by the customer in different ways, and when the
result was satisfying my chief designer and me, we made the rendering pictures
from several perspective views and showing several states of the juicer. It was
important to show how the top cover works when using the product and the
possibility of using it as a container (Appendix 5). Another advantage of using
Keyshot is that it supports the making of animations of moving objects. The
Chief Designer and | also made front and side views (Appendix 6) to show the
object with minimum distortion. Further renderings were created to show close-
up details such as the top cover (Appendix 7), the power button, how the logo
would be positioned, the rubber gasket on juicer’s bottom and the power cable
(Appendices 7-8). The logo was added later using the Adobe Photoshop appli-

cation.

5.4  Size and Materials

The approximate dimensions of the future juicer were outlined at the research
and sketching stage. The sizes can be seen from the technical drawings in Ap-
pendix 9; they are shown in millimetres, and the scale is 1:2. There are three
views: front, top and bottom. All the sizes are approximate and can be easily
changed in a further development of the product.

It was decided to make the juicer about thirty centimetres in height, and about
fifteen in its maximum width to get enough space for the motor and electronics
package. The width of a segment, where the basket is supposed to be placed,
is around thirteen centimetres. The distance between the handle and the body

is approximately three centimetres to fit human fingers into. The width of the
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feeding shute is nearby six centimetres, and it is in the form of a rounded rec-
tangle that fits bigger pieces than a rounded one. The length of the metal nozzle
is around 3 centimetres. When modelling, the sizes changed a bit due to some
changes in form and the final numbers are available at the technical drawings
(Appendix 9).

The typical material of the juicer is plastic. It’s light, cheap and easier to manu-
facture. All the body parts are supposed to be made of plastic. The colour choice
was framed by the customer’s brand book and brief, though, | consider white
and orange samples can organically work together. As white is a primarily used
colour by Zencha, it would be a basic colour for the juicer as well, and the or-
ange one would perfectly complement it.

When rendering, | was choosing between different finishes, and | decided to
combine satin and matte surfaces. It seemed that the juicer, when orange cap
and base were glossy, was looking cheap and unattractive, but when | changed
it to matte, it became more sophisticated. The white part is supposed to be satin
as itis easier to clean and also because it looks refreshing. The parts like pusher
and feeding shute would also be orange but glossy and transparent; that is de-
termined by the need to clean these part frequently, and to see what in happen-
ing inside the device.

The grey colour from the brand book was taken for the small details like button
and bottom gasket; they would be made of matte rubber which feels soft when
touching. The nozzle would be shiny metal (for instance, chrome) due to safety
and reliability reasons. A plastic one would not be a solid part of the body be-
cause it is not possible to manufacture by two-parts mould, that is why it would
be easy breakable. All the parts and details mentioned above can be found from
Appendices 5-8.
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6 RESULT

The result of this design project can be seen from Figures 8-9. The model has
an entirely new look in comparison to usual juicers. The form is different; the

colours attract attention, and the design is clean.

Figure 8 The final model (Ageeva 2016)

This juicer consists of 4 main parts: the orange cap container at the top, the
transparent orange cap with the feeding shute and pusher (Figure 9) under the
cap container, the main body (white part) with its handle and spout, and the

orange base part.

The cap’s function is collecting the juice when in use and covering the feeding
shute cap during storage, which also means it has an aesthetic function (Ap-
pendix 5). The cap makes the device look neat, impressive and distinct and that
means that the end user doesn’t have to put the product away in a cupboard
after every use. This is an important issue for users who are willing to use it

every day.
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The secondary cap covering the juicing pan is transparent because the user
needs to see what is happening inside when processing and if it is time to clean
the device. It has a feeding shute for putting vegetables and fruits inside and a
pusher that helps the juicer get all the pieces into the grinder. This cap is easily
removable for washing, and it is supposed to have a simple groove fastening
with a click-system holding it in place. It not shown currently on the model, as
this function had to be discussed with the client who unfortunately had not prior

to this time come back with comments.

[ \ . o

Figure 9 View without cap (Ageeva 2016)

The main body covers and contains the working mechanism. Inside there are
all the key equipment parts, including motor, basket steering device, removable
protection bowl, removable centrifugal basket with a blade. The main body is
assembled onto the orange base and at the joint line can be found the grey
power rubber button (underneath the logo in the rendering) and the power cable

from the back side. All those details can be accessed from Appendices 7-8.

A defining feature is a handle on the right side of the device. This element is
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unique to this particular juicer. It protrudes out of the body, and it is a solid
extension of it. The handle is solid inside with a thickness of about 3 millimetres
— it is hard to break. The interior of the handle is orange as a contrast to the

white exterior.

The metal nozzle on the left side is a spout for the extracted juice to exit the
device. It is long enough not to let the liquid splash around and high sufficiently
to enable the end user to place a bigger bottle, jar or glass under it as a collect-
ing receptacle. The Zencha’s brand book was the source of the company's logo
(Appendix 2/1). | decided to put it close to the power button, so the user will see

it every time they use the machine.

The juicer has an entirely new fresh design, though many constructional and
functional unsolved design problems are remaining. The most significant part
that was not clarified is the way how the pulp leaves the juicer when processing.
The client did not negotiate about the design and preferred decisions and that
caused losing time for the designer. | was going to suggest two ways of deciding
the problem: to make a container for collecting pulp or to make a special nozzle,
which would let the pulp out but not splashing it around.

Another unsolved problem was the locking mechanism which fixes the cap with
feeding shute to prevent opening while working. This question was discussed
with other designer and engineers, and it was decided, that the best way to
avoid extra details (that could ruin the minimalistic design), is to make latches.
Unfortunately, | did not manage to realise the idea because of the lack of time.
This needed more research and engineering experience. Even though the pro-
ject did not progress in its usual way, | gathered considerable experiences and
knowledge, and that was a part of my self-perfection.
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7 CONCLUSION

This conclusion was written to understand if the objectives of the project were
achieved and if all the design problems were solved or not. The thesis's main
purpose was to make a conceptual 3-dimensional juicer model and its render-

ings to show to the client for further product development decision.

| consider, the primary objective was achieved as the result of this work is a 3D
model and ten renderings of an electric centrifugal juicer. The idea is clear and
can be easily brought further if the client responds positively. The negative side
of the project was the fact that the stakeholder was not negotiating about the
design and project itself. There are possibly some reasons for that, though it led
the project to a deadlock. Hopefully, it is frozen for some period and will be

continued later.

Earlier, in the research, | was writing about product design considerations. Now,
when the product is designed, it can be evaluated. The stakeholder is seeking
for a special product, that would probably be notable among the others. To my
mind, this task is fulfilled as the design is new, it keeps the brand’s identity and
has a minimalistic design as was specified in the brief. It is cheap to manufac-
ture as the material cost is low and the production method should be easy —
that is important for the manufacturer. It is clearly seen how it is disassembling
(all the parts have different colours) and there should not be any problems with
repair service. It is now hard to say what the price would be like, but the product
would be functional and easy to use, the appearance is attractive, and that
should satisfy the customer and end user needs.

The overall look of the product is unique, and it can arouse divergent emotions.
When | was working in the studio, there were opposing opinions about it but
mostly based on individual perceptions and experiences. | assume that there
are many construction and design issues to discuss and improve yet, but | con-
sider the concept has its right to be brought further and developed into a real

product.
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Appendix 1/1 Client's Brief

IIpnnoxenune Ne 1a
k Jlorosopy Ne 21-16 ot 01.08.2016 .

Texnnueckoe 3aqanne
Ha pa3paboTKy NPOMBIIIIEHHOTO AU3aiiHa JIMHEHKN ObITOBBIX puOopoB Nel o Dramy Nel

1. Omnpenesienus

JInneiika Nel — mepeyeHb 00BEKTOB pa3pabOTKH: OBITOBast COKOBBDKHMAIKA (Hanee — M3nenne Nel), GpiToBast Msico-
pyOka (manee — M3nenue Ne2), ObiTOBast CyIIMIIbHAS KaMepa [UIs OBOLIEH, rpuboB u GpykToB (nanee — M3nenne Ne3).
JcKH3HAA TpeXxMepHas MojJe/Ib — KOMIBIOTEpHAs TpeXMepHas MoJjenb V3nenus, UCIoNHeHHas 0e3 AeTalbHOH mpo-
paboTKH, CITy>Kamas JIUIIb JUIsl BU3yanu3anuu M3memus.

®doTopeanucTHIHAS BH3yaan3anus (PeHIePHHT) — IPOLECC, HANPaBICHHBIH Ha MONy4YeHus n3obpaxenus Wsnemus
IIyTeM IPUMEHCHUS MaTEepPHUaloOB U OCBEILEHHA K TPEeXMEpHOH Mojenu M3pmenus, pe3yabTaToM KOTOPOTO SIBISIOTCA
rpaduueckue daiiner JPEG.

2. Heab BuINOJHEHUS PadoT
Lenpio BBIMOMHEHHUST pabOT sIBIIsETCS pa3paboTKa MPOMBINUICHHOTO au3aiiHa JIuHeiku Nel M co3maHue OTYETHBIX
MaTepHaloB 10 €€ pe3yIbTaTaM:
e DoTOpealuCTHYHAs BHM3yalu3allus IOMCKOBBIX BapUMaHTOB BHelHero Buia Jlumedikum Nel — mo nBa
BapMaHTa BHEIIHEro BHJA Ha Kaxpoe M3nmenue, mo 10 (necsTb) peHAEpOB Ha KaxIblii BapHaHT KakIOro
M3nenus.
*  doropeanucTHYHAsS BU3yalu3alus UTOroBoro (puHampHOro) Bapuanrta BHenrHero Buna Jluneiiku Nel — o
OJIHOMY BapHaHTY BHEILIHEro BUJa Ha kaxjoe M3nenue, no 10 (mecsats) penaepoB Ha Kaxjoe M3nenue.
* IloscHurenbHas 3amKcKa C OMHCAHUEM IIpeJIoNaraeMbIX A AalbHeHIero mpou3BOJICTBa MaTEpUAIIOB,
TEXHOJIOTUH, TapaMeTPOB L[BETOPrah)UIECKUX CXEM.

3. ITapameTps! U TpeOOBaHUS
3.1 OO6wmmue 3cTreTn4yeckue TpeGoBanus Kk JInneiike Nel.

* llBeroBas ramma: Oenbrii uBer (RGB: 255, 255, 255) m ero OTTEHKH, BO3MOXHO NPUCYTCTBUE
[BeTOrpauuecKux cxeMm u3 GupMeHHOro cTuis 3aka3uuka (OpeHndyk Zencha).
e Hanunyue nororuna “Zencha” Ha BUAMMBIX yacTax M3nenuii.
* MUHHMMAaTUCTUYHBIN CTHJIb BHEIIHETO HCIIOJHEHUS - CTHIIb, XapaKTEePU3YIOIUICs JIaKOHUYHOCTBIO BBIpa-
3UTENBHBIX CPENICTB, IPOCTOTOMH, TOYHOCTHIO U SICHOCTHI0 KOMIIO3UIIHH.
*  dopmooOpazoBaHue: MJIABHBIC TUHHUH.

3.2 CpnpaBoyHble TexHHYecKHUe TpedoBanus k JInneiike Nel.
IIpu cozpanuu Busyanuzanuu Jluneiku Nel (nu3aifna), sBistomeiics nensto [Ipoexta, McnonHuTens IpoBOAUT
JTaHHBIE PaOOTHI C YI€TOM HIKEIPHBEAECHHBIX CIIPABOYHBIX TEXHHUECKUX TPEOOBAHHH, OTHOCAIIUMHUCS K IIETH
[IpoexTa UL C TOYKU 3PEHUS BU3yaIU3aLUM:

3.2.1 BrwiroBas coxoBsikuMaika (M3nenue Nel):

* Tum: neHTpoOexHas.

e OO0bem vamm: 1 — 1,5 1.

* KonuuectBo pexxumos — 1.

* Bo3MoXHBIE MaTepHaIbl UCIIONHEHUS: TIACTHK, METAI.

3.2.2  BwiroBas mMacopyOka (M3nemue Ne2):

* Kiacc: Kmacec «A» (IIpon3BoauTensHble W MOIIHBIE MSCOPYOKH, KOTOpBIE NpeAHa3HAYEHBI TOJNBKO JUIS
IpOOIeHNs MbIca, NTUIBI WM PHIOBI 11 (hapia).
* Bo3MoXHBIE MaTepHaIbl HCIIONHEHHUS: TNTACTHK, METAI.

3.2.3  BeITOBas cymnibHas KaMmepa i oBoliel, rpuboB u ppykros (M3menue Ne3):
¢ MomHocts: 600 BT.

* KonnuecTBo MOoAJOHOB: 6 IIT.

* JluameTp cymuiabHON Kamepbl: 390 MM.

e Bricora U3nenust Ne3: 470 mm.

/Kynukosckuit C.B. / /Boze 3.10./
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* O6beM CymHIbHOM KaMepsl: 3 JI.
* Bpems HenpepsiBHO# paboTsr: 10 gacos.
* Bo3MOXHBIE MaTE€PHAaIbl UCIIONHEHUA: IUIACTHUK.

3.24 DOxcmiyaTalMOHHBIE CIIpaBO4HbIe TpeboBaHus K JIunelku Nel:

* B03MOXHOCTH II€peHOoCa OJHUM YEIOBEKOM.
* B03MOXHOCTH CEPBUCHOI'O oﬁcnymnna}mx.

4. CoctaB pa6ot Jtana Nel
4.1.1 Juzaiin-ucciepoBanue. McomHUTENs NIPOBOIUT pabOTHI IO MCCIEAOBAaHUIO PhIHKA CX0xUX M3nenuii
JIuneiiku Nel, aHamu3 JOCTOMHCTB U HEJOCTATKOB CXOXMX M3/ENUH KOMIIaHUI-KOHKYPEHTOB U IPOYHE
paboTsl, cBs3aHHBIE ¢ HHGOpManUOHHON noanep:xkoit [Ipoexra. Pe3ynpraTs! mu3aitH-ucciIe0BaHUS HE
TOoIexaT MyOaUKaluy U HHOMY Pa3riIallieHHIo, T.K. SBJISIOTCA COOCTBEHHOCTHIO VICIIONHUTENbA U CITyXKaT
TOJIBKO Iy1s peanu3anuu neneit [Ipoexra u JloroBopa B LieIOM.
4.1.2 Co3zganue 5cku3HbIX BapuaHTOB. Ha ocHoBanuu JlusaiiH-uccnenoBanus, McnomHuTens
pa3pabaTsiBaeT ABa BapHaHTa BHEIIHETo ucronHeHus M3nennii Jluneliku Nel B BUe peHIEPOB ACKU3HBIX
TPEXMEPHBIX MOJEINIEH, He MEHee IeCATH Pa3IndHBIX U300paxkeHuit B hopMaTe .jpeg Ha KaXKIbli U3 ABYyX
BapHaHTOB Kaxkporo Msnenus.
4.1.3 Co3panue puHanpHOro BapuaHra. Ha ocHOBaHMM KOMMEHTapueB 3aKa34uKa [0 pe3yJIbTaTaM
PaccMOTpPEHHUS BHITONHEHHBIX Pabot m.4.1.2. Texuugeckoro 3aganus, Viconaurens 160 qopabaTeiBaeT
onHy u3 Bepcuii Jluneiiku Nel, mu6o pa3pabaTeiBaeT emeé oguH BapUaHT BHEIIHETO HCIONHeHUs Vi3nenuid.
ITocne nmpegocraBiaeHus HOpaboTaHHOrO, 160 BHOBb CO3AaHHOTO BAPUAHTA, MICIIOIHHUTENb OCYIIECTBIIET
He 6osiee onHOM 1OPabOTKN HA OCHOBAHHUM ITOTYYEHHBIX OT 3aKa34uKa KOMMEHTapueB. FIHO# MexaHu3M
BHECEHHUA NIPaBOK oroBapuBaeTcs CTOPOHAMH OTAENIBHO. Y TBEPIKIECHHUE OKOHYATEIbHOIO BHELITHETO
ucnonsgexus M3nenuit ocymecTBisercs myTeM NoANMcH 3aka3duka Ha pacredaTaHHOM H300pakeHHH
xaxjgoro Uzgenus.

4.2 Cpaua IlpoexTa.
1. Busyanusanus n8yx HanpasneHu# JIuneiiku Nel - mo 10 u3obpaskeHuii Kaxxnoro u3nenus (IBe KOHIEMIHH),
Busyanuzanus ¢unansHol Bepcuu JIuneiixu Nel - mo 10 uzobpaxenuii kaxgoro usgenus. roro: Anms6om
nu3aitH-npoexTa: 60 mouckoBeIX H300pakeHui, 30 puHANIBHBIX H300pakKEeHUA, TOSICHUTEIbHAS 3aMUCKa.

5. IIpouwne ycioBus
10.1. Orernueckue TpeOOBaHUA MOTYT MEHATCS IO coryiacoBaHuio CTOPOH.
10.2. Bce craguu (11.4) BRIIOTHAIOTCS MOCIEN0BATENbHO, €CIM HHOTO He oroBopeHo Croponamu. Ilepexon x
CIIEAYIOMEMY IIyHKTY OCYIIECTBISETCS Cpa3y IOCIe CBEPKU 3aKa3uuKOM pe3yabTaTa ¢ TpeboBaHMAMY 3agaHus Ha
BBIIIOJTHEHUE NPEABIAYINEro MyHKTa (TIOAMYHKTa).

3axazuuk Hcnonnurtenn
HcnoaHHTENbHDBIH JUPEKTOP I'enepaibHbIH AHPEKTOP
AO “3EHYA-IIckoB» 000 «®opmar»
/Kynaxosckuii C.B./ / Bo3ze 2.10./
«__» 2016r. «__» 2016r.

/Kynukosckuii C.B. / /Boze 2.10./




Appendix 2/1 Zencha's Brand Book: Logo and Usage Examples

Jlorotnn v pMpMeHHbI 3HaK

B 0CHOBE KOHLENLUM NOroTUNa NEXUT CTUAN30BaHHbIN BOCXOA COMHLA Haf, FOPU3OHTOM, XapakTepusys 6peHs Kak uto-To rnobanbHoe
1 MOLHOE, OCBeLLaloLee TbMy, BO3pOXAaloLeecs, AapsLiee CBET U Xu3Hb. UMa 6peHa HabpaHo «TEXHONOTMYHbBIMY WPUHTOM,
noAYepK1Bas AeATENbHOCTb FPYMMbl KOMNAHUIA, YTO NEPEKTNKAETCA CO ClIoraHOM. Mpu 3ToM 6YKBbI UMEIOT OKPYr/Ible «CMArYEHHbIE»
Kpas, 406aBNsAsA NTAKOHUYHOCTU U NerkocTy. Tak xe 6bin paspaboTaH MUHMATIOPHbIN BapUAHT floroTuna (3Haka), Ans pacluMperus

BO3MOXHOCTEN NCMONb30BaHNA CI)I/IpMeHHOVI aliAeHTUKM.

<eNCHA

=

LiBeToBble peleHus

[ina 6enbix NNIOCKOCTeN NCMONb3YeTCA OCHOBHOE ABYXLIBETHOE pellieHme, [N1A APKUX, TEMHbIX 1 APO6HbIX POHOBBIX MOAIOKEK -
HauyepTaHue B ofiH (OpaHeBbiit Uny 6enbii) LBeT. 3To NPaBMIO KacaeTCA U MUHNaTIOPHOTO BapuaHTa.

=2ENCHA

=
=2ENCHA @
=

2eNCcHA

2eNCcHA

=2
2




JononHutenbHble HayepTaHua norotuna

Appendix 2/2 Zencha’s Brand Book: Logo Variations

[laHHble norotunbl Cny»KaT AnAa CMbiC/IOBOro yCUneHua n [OMNONHUTENbHON I/IH¢OpMaTVI33L|VIVI peKslaMHbIX MaTepuasios 1 eN0BON
AOKYMeHTauuu. MocTpoeHwne 1 30Ha OTUY>KAEeHUA AONONIHUTENbHbIX TOroTUNOB UAEHTUYHA OCHOBHbIM HayepTaHNAM.

2eNCcCHA

www.zencha.ru

=

www.zencha.ru

Zencha Grey

HEX: #3d3934
HSB: 32,14, 23
RGB: 61,57, 52
CMYK:

Pantone: Black7 C

White

HEX: #ffffff

HSB: 360, 0, 100
RGB: 255, 255, 255
CMYK:0,0,0,0
Pantone: WHITE

2eNCcHA

q:’MpMEHHaﬂ LusetoBas raMma

Zencha Orange
HEX: #f5a81c

HSB: 38, 88, 69
RGB: 245, 168, 28
CMYK: 2, 38,100, 0
Pantone: 130 C

/

Black

HEX: #222121
HSB:0,2,13

RGB: 34,33,33

CMYK: 71, 66, 65, 72
Pantone: Neutral Black



Appendix 3




Appendix 4




Appendix 5




Appendix 6

2eNCcHA




Appendix 7




Appendix 8

2eNCHA
— o




90
: Appendix 9/1

5 - 123
§ 129.71
z
=

i Sanac i

1,14
|
e . 293
S 8l
G ] —1
="
e, 30,1|5
. =
o
29,53 =4
e
3
&
s 9 D
s S UCTUHHBIV PMWV‘C\L’S&
3 L !
= -
- 16,14 R20
” 147,31
: -
E:
g -
: Daria Ageeva
é Nur. Macca |Macwrab
[Miam| Nluct | Ne poxym. Moan. | Aara
|Paspab. 103.38| 1:2
-|  |Npoe. . .

é T. KOHTP. Technical drawing Nuct 1 | Nweroe 1
- SolidWorks
@ |H. K 2 .
£ m““""" plastic RUSSIA

KAnunnoan

arsasar A4




90

128,35 .
¥ Appendix 9/2
2
g
z
: s —— Q\
| 777 N
[/ ( \
sl LIl [ |
()]
o wn
[v0) . | .
: | <L N\X
S R20 X\ v L
M— =
R21,49 -~ I
Kiie, %
/ \N\
: <
g >< 2 8
- \f — )
§ \\"\' J’M
g R12 / N~ i B — e
: n 104,38 R34
5 110,38
=
E:
E -
Daria Ageeva
é Nur. Macca |Macwrab
[“tam| Niucy |  Ne pokym. | Moan. |fara 1;_echn§cal ((1raw|n? 10328l 12
Paspab. opview (u r » .
: %nmp‘s Bougm view (lower)
é T. KOHTP. Nuct 1 | Nucros 1
2 . SolidWorks
HIl plastic RUSSIA
Konuposan Qopmart A4




	THESIS FINAL
	AppendixPDF



