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Coursework Handbook

Introduction

This is the section of the handbook which contains the sample projects for you to mark.
Please make sure you refer the handbook for the marking criteria.
The three projects are:

e Project A — Jewellery box

e Project B — Environmentally friendly egg carton
e Project C — Auto-tempered fan
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Section1: Project A — Jewellery box

| Context & Design Need:
; Teenagers and young adulis collect jewellery over a period of time. They buy some while
" pthers are gifis from friends and family. Often the jewellery is scattered on dressers, kept in

! small boxes or drawers, making them difficult to locate and increasing the risk of these
| valuable tems being lost or misplaced.

1 As ateenage girl, from my own experniences and discussing the problem with friends, | found

j out that this is a common issue. Jewellery is often not properly looked after and is sometimes
misplaced only to be found later in some strange places. Jewesllery is often not secure or

. protected and can get damaged by knocking against other iterns. This damages the finish and
is costly to repair.

What's needed is a unique storage device that can keep ail these items in one place, is easily
I accessible and protects the jewellery too. The device could be modular so new layers or tiers
I can be added to accept more jewellery. The main selling point should be the unusual form,
| aesthetics and special functions that are not commonly available in other such devices.

Design Brief:
To design and make a jewellery box that would store a variety of different types of
Jjewellery while ensuring that they don't get damaged. This product is aimed at young
adults they tend to own more jewellery, in particular females.

Brief Analysis - End User Requirements (Feedback from Questionnaire):

k-3 The compartments should be wide enough to store the jewellary, the whole unit should
enable the user to store lots of them.

o The product should be relatively light wherein the user will be able to transport it! move
it around.

o The product should made of materials that are strong, rigid, durable. So that it lasts for
a long period of time.

L The user should be able to access their their jewellery fairly easily.
o The product should be attractive and aesthetically pleasing.
- The product should enable the user to store differant types of jewellery.

<« The size of the product shouldn't be to big, it should be of a size that would be easily
placed on a table without taking up too much space.

_—————————————

s [ Key Questions & Answers:
| 1. Where does the problem exist (Design need or opportunity)?

| | The design is needed to store the user's” jewellery so that most of their jewellery will be stored in
i | one place and not in several containers at different locations.

I
1|
|
I This problem affects young adults, mostly female but it also affects male. People who own lots of
1| jewelery face this problem. Jewellery is expensive and people want to look after it, display it

Y| property and show it off.

2. Who does the problem affect? Age, sex, particular groups of people etc.

What are the consequences of the problem? (Negative impact on users)

to spend lots of time trying to figure outiremember where they placed their jewellery.

|
|
3.
| |
7 I If the jewellery arem’t stored in one place, they could get lost and get damaged. The user will need
o
|
|

| 4. What solutions are already available (What are their pros and cons)?

! There are already jewesllery boxes available to the user, which means that they can use them. But
most of the jewellery boxes have the same design, some are really small and some of them don't
give the choice to the user as to what type of jewellery can be stored. Users tend to have several
boxes for jewellery and other personal items. This can make it difficult to keep track of jewelleny.

5. Which environments would be suitable for my product and why?

The product has to be placed indoors on filat surfaces, where the user usually places their jewellery
box. Any room environment / area is suitable as long as it is secure and away from the rain. This
product is likely fo be used used at home, in a bedroom for example. Howewver, is should be
portable enough to move to other rooms, locations, transport in a car etc.

6. What are the limitations | need to consider? (Cost, weight, size, complexity etc)

The cost of the of the product shouldn't be too expensive for young adults to afford. It has o have a
unigue shape and work a bhit differently than most boxes available. The product should be relatively
light so that the user can mowve it around and camy it without any problems.

7. What research do | need to gather about end user’s needs and preferences?

The type of storage units users prefer in ierms of shape, size, special features.. The size they find

ideal for a jewellery box and the colour scheme that is most preferred. | also must determine
materials, manufacturing methods, use of standard components, fixings etc.

Cambridge O Level Design & Technology 6043
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This black jewellery box costs 34.99
pounds. Height; 22 cm, Width: 26 cm,
Diameter: 18.5 cm. This product has 4
layers of compartments which make it
easy to classify your jewellery. it can
be locked to and it looks like a small
case where the user can take it with
them while traveling.

This Amzdeal Black Jewellery box costa
12.99. Made of faux leather, medium
density fiberboard, glass and flocked
cloth. The size=22.5x 1.5x 13.5 cm. It
offers the customer with various grids
and drawers for classifying the jewellery,
but the compartments aren't equally
divided as in there are more
compartments for rings than any other
type of jewellery hence the users can't
store that many jewelleries. It also
comes with a lock.

This jewellery box on amazon costs

53.95. Size 26cm x 18.5cm x 16.5cm

It has 3 pull out draws, 5 row ring

cushion, earring tray and elastic pouch,
it also comes with jewellery roll and a
travel case when travelling. Having all

the compartments designed for a

certain type of jewellery makes it easier
for the user to deal with and keep their

jewellery safe. Customers have
complained that it's a little pricey

This box costs RM 65. With a height of 6.1cm

and width of 16.9 cm. This serves as a

jewellery storing unit, as seen in the photos
there are no compartments which limits what
the user can store inside it, since some types
of jewellery can't be stored together or else
they’ll get damaged or tangled. Nevertheless
this box can act as a decorative piece as it
looks very antique. The user has to take care of

the box and put in a place with the right

conditions for the type of wood it's made

of (rosewoaod).

| found this box on overstock.com. This
costs MRY 412.68. Height: 5" Width: 12¢
and a depth of 9.5, This product is for
people who don’t possess a vast
number of jewellery/ or not a large
variety, suitable for males. Customer's
review seems to be very positive. It has
four compartments for watches, pen,

rings and other two for any extras. It's
made out of wood and fabrics. The only
thing is that this box doesn’t allow the
user to store a vast amount/variety of
jewellery for its price.

This Sharman Jewellery box costs MRY 876.65.
That price is very expensive, not many people will
be willing to buy it. With its overall dimensions of:
Height: 11", Width: 16.5" and a depth of 9.5". It
has different compartments/drawers with different
sizes which makes it very beneficial for storing
different sized jewellery. There's a lot of room
inside to store different types of jewellery. One
thing about this storage box is that it isn’t lockable.
It's design and colour makes it look attractive just
as an antique a lot of people have stated that in
the review section, many others have stated that it
fits very well with thier room decor.
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what the users need and prefer, such as what material the These results will be very handy when designing the :&,.;ﬂ;
box should be made from, the problems they face when product, because it shows what the end user would Bz
using a jewellery box. The answers would be used in order he expecting from the product when it's purchased. :ﬁ’
to make the product much more beneficial for the user by Hence, specific measures should be taken in

ensuring it meets the requirements. 38 1% didn't have a account to ensure that the customer won't face

space/box to store all their jewellery. problems when interacting with the product, such as

Problems faced: 47 6% siated that the design wasn't ensuring that the product can be locked and

afttractive, 42.9% agreed that the box wasn't secured, the design is attractive. It will also help

lockablefsecure. Others faced probiems such as trouble when writing the product specifications, making L YOS
opening it/ handle isn't working. Surprisingly only 23.8% them more accurate. T e e T O

are willing to pay over RM100 for a jewellery box, most

votes were for RM30-90 76.2%. The prefered height for the :;
box was 20-30cm with 42 8% of the response voting for it. B

It was evident that most people prefered their boxes to be :E

made out of wood (66.7%), soft fabric (47 6%) & combined
materials (38.1%)
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Materials

Reasons for choosing

o Very strong, durable
o Finishes well, open - grained
a

It's very durable and strong meaning that i1 1ast for long. 1t might be a little bit hard to work with
and it is a little but expensive. It linishes well and its natural colour makes it suitable for the product.

Oak
- Expensive (disadvantade)
-
Cherry +  Stiff and strong It’s hard and resilient meaning it will last for long time. 1t's elastic and quite easy to work with, even
«  Fine, closed-grain though it’s subject to shrinkage but after drying it won't be, 1t can be easily cut and carved as well as
s Elastic bent.
-
Walnut «  Hard and resilient 1t is very easy to work with walmit wond both with hands tool and power tools. It is an ideal wood for
e Subject to light shrinkage carving and woodturning. There isn't much movement which means that joints have a higher chance
»  Heavw of staying tight. It finishes very well, an extremely smooth final product can be accomplished by
polishing the wood. Although it has good strength and durability it can get affected when exposed to
the weather.
Brass « Slirong It would be good for making the handles/knobs of the box, as it's relatively easy to shape! cast, it is
— s« Ductile not that expensive. Corrosion-resistance It also has a nice colour which will add to the looks of the
E o colourful box It can also be used for the hinges.
Stainless Steel s Cheap The hinges would be of this material a5 it's rust resistance and has many other corrosion resistance
» Corrosion resistance properties meaning that it would last very long. It's cheap, easily available and it's safe and easy to
“ s Abiractive work with as it is easily shaped.
Vielvel (cotton) e«  Sirong/natural sheen Velvet has a very smooth texture and is usually used for lining the inside of jewellery boxes. Cotton is
& Very durable natural and contains no chemicals meaning that it would not harm the jewellery unlike other fabric
o Soft texture that would tarnish silver jewellery. It's very durable and strong, vet the user would have to clean it
carefully.
Suede . Soft This would be suitable to make an upholstering surface for the compartment. It's very soft
. Pliable and absorbent, its pliability makes it suitable for delicate uses and it's guite durable. It's less
- Napped [abric expensive than full grained leather. By eovering the inside lining of the jewellery box
compartments, it will be ensured that the jewellery will be safe and protected against
scratches as they will cushioned.
Cotton flannel «  It'slightweight This would be suitable to line the inside of the jewellery box. Tt's soft. smooth and breathable.

Has enough pile to cushion
Soft and smooth to touch

1ts quite thin, but it has enough pile to cushion the jewellery. It doesn't contain any harmful
substances’ chemicals that would tarnish fine jewellery.
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P

Dovetail joint

This joint was chosen as it is very
suitable and durable joint. It is a very
strong joint and it is almost impossible
to be pull it apart. This joint will be used
to make the base of the box; link the
sides to the front. And join the drawers
todether.

Kerfing

Kerfing is a process used to curve wood.
used to bend quite thick pieces of wood.
A series of culs across the grain are used
to form the inside of the curve. This
method can be used for curving the
edges of the body (the back of the box) to
reduce the number of sharp edges of the

Lamination

Lamination is a method used to bend
wood by applving force on veneers of
wood to create a curve. This method
creates tight curves with lower risk of
splitting the wood during/after the
process is done. This method can be
used to bend/curve the lid of the

box. There might be a risk of the wood
on the outside splitting if the spacing
and depth of the cuts aren’t calculated

”“égl carefully.
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It's a manufacturing process . . Carving is a woodworking Hinges are mechanical bearings
in which flocks (Fabric Tl:us manufacturing m ethod process in which a shape/ between two solids to allow
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onto material. it is used to e jewellery box, such as surface en the shape is me! isn't that to
increase the aesthetics, drilling the holes for the carved. 'l‘his_me:lhnd can be am_i not very time consuming.
colour and texture of the serews. Tt will also be used 1o used for designing the lid of the This would be used to join the
product it's been applied on. drill heles o thata aeenke hox/ one side of the box. to body/base of the box together
This method could be used to pivot (rod) can be used to make it look more attractive with the lid. to allow the user to
caver the sides inside the box bl ettt or and antique. Soft and closed open and close the lid easily.
with flocks of the desired h El grain woods are preferred for
fibric. top of cach other. this process to ensure the wood
won't break accidentally. e
= o L
-
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SUB HEADINGS SPECIFICATIONS The joints/ compartments should tested for their stability
and strength to ensure the product is of a high quality.
Purpose The product will store the most common types of
jewellery people own. Can be placed on flat surfaces. Safety The edges should be smoothed so that the user won't get
injured accidentally.
It saves space by having compartments for different
types of jewellery with different sizes. The metallic parts (such as knobs and hinges) should last
for a long time without rusting.
The customer will be able to take the product with The box will be tested for it strength and stability of the
them when travelling. compartments.
The product should protect the jewellery from being Cost The final product should cost RM 90-120
damaged.
Envirenmental Factors The product should withstand humid environments.
Target Market Young adults
The wood and metal should not rot or rust easily.
Aesthetics The product must be attractive, this can be done by
crafting on the wood with simple patterns/shapes.
Dark coloured wood will be used, so that the product Ergonomics goints ShD(Lj.IId be well tIJuiIt and tst_r-:‘;ng. Mails/screws have to
will go well with the surroundings. & secured properly, to prevent injury.
The knobs should be decorative. It has to IIIJE ensured that the edges aren't sharp so that the
user won't be injured while using the product.
Materials Mostly made out of wood that is strong, durable and . , )
has a sultable colour (eg. Cherry, Oak). Manufacturing Methods L’;ﬁeﬂgg“:%ﬁrg methods must be suitable for the
The inside of the compartments has to be covered in a o - -
material that would ensure the jewellery stay safe Joining methods, wood carving, wood bending are some
undama manufacturing process that will be suitable to make the
ged.
product.
Brass would be used to make the knobs, it is very
easy to shape/ cast and it's going to add more colour
fo the product. Form The product should have an appealing and attractive form.
The materials must lightweight as well, so that it would
be easy to cany the product. The shape of the product should be unique. The shape/
amrangement of the compartments should match with the
The material covering the inside of the compartments whole unit
should be soft and protective. Equipment and tools Machines: sanding machine
A Hand tools: hammer,
Manufacturing Time The box will take approximately 16-20 hours to be ’
manufactured. BSI standards
Quality Assurance This should be carried out to ensure that all parts of

the box are functioning well, ensure that all moving”
parts are moving smoothly and with no problem.
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The unit has
more than one
drawer, each of
them is fo store
different things,

To access the top and
e bottom, just open the
v

door.
o
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Top for \ ) 5
earrings
This will
simply be a ) 1
open These work just
like a normal
Bottom for dr_awer. Pl
fngs. slide to open.

Each drawer will be different, so
that different things can be
stored.

z
@
>
@)
=
=
=
>
=
o
=
.
()
Z
@
—

2
B
|

12 Cambridge O Level Design & Technology 6043



Coursework Handbook

Z SNOIS3Qd TVILINI JO3ONVYYH

A AT A O I NN AV Y S N )

Cambridge O Level Design & Technology 6043 13



Coursework Handbook

It can be placed on flat
surfaces.
ntcan be
used to store tiny objects that
might get lost.
Opew [ na dasr
g s ”
These compartments Asimple yet attractive ghttern
come out when the ﬁ% , tobe drawn,
door is opened. Hanger®(necklaces) are F
= on the outside of the
i
The base could be changed so
that the product could be placed
on uneven surfages,
The suitable type of
screw has to chose so
that the bottom of the
3 g unit won't be
Another way of apening this damaged.
part can be explored. Where
half of the compartments will
be part of the door,
This is a good design because it can store a lot of
jewellery but still doesn't take up much space. It
doesn't have any sharp edges which decreases the
chances of injury.
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Patterns/ shapes can be drawn T \f i
so that the design will be more — — |
attractive. . | | | |
N iy
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A dowel joint 15 3 strongjoint and it
is usually used to join two parts

together.

So that the
jewellery
won't get
damaged

Although Lhis design is basically all edges which might cause mjury when
interacting with it. it can store jewellery pieces effectively. It might not store 1 fot
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inside lining of jewellery boxes. The jewellery
will be protected from scratches, but the user
has to clean the inside of the compartments

very carefully. /,.-e——’
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1) This design consist of drawers to store the user's jewellery. Each
drawer can be used to store 3 different kind of jewellery. it also has a
long drawer at the back of the unit which can be used to store
necklaces.

2] The design benefits the user in a2 way that they can store 3 variety
of different jewellery while not taking up space as the compartments
are stackable.
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DESIGN 1

It has a round shape and not the usual “boxy”™ shape expected.
There are a number compartments
A natural dark colour and not too many patterns carved.

It might not be stable/ the base isn't suitable, a better joining method
has to be chosen.
Only a small range of jewellery can be stored in this product.

DESIGN 2

It can hold a wider variety of jewellery.
Patterns/shapes carved make it look more appealing.

The space isn't sufficiently used; the arrangement of the
compartments should be changed.
The shape isn't unique, very common and expected.

DESIGN 3

It doesn’t take up much space, as it is stackable/ has moving parts.
The shape isn’t very usual.
Each compartment is used for a specific type of jewellery

The no. of compartments isn’t enough to store more/ wider variety of
jewellery.

It has a lot of edges which might cause injury to the user when he/she
is interacting with it.

DESIGN 4
It doesn't take up much space
It has different compartments to store different jewellery.
It has a compartment specially for keeping necklaces
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It doesn’t have a unigue shape, it’s the mainstream rectangular box.
The design has lots of sharp edges, the user might get hurt/ injured.
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2 14 |2 |2
3 |13 |3 |3
TOTAL SCOREM00 Q27 129 |27 127
; ! { JHER
®  Make sure that there are enough compartments for different types of jewellery.
#  Decide on the specific materials that are going to be used for different parts.
®»  Encure that the type of joint chesen s suitable for the moving part and that it's strong,
®  Tryto make the product zave as much space as possible.
#  Make sure that the product will safely store the pieces of jewellery.
#  The stages of manufactaring the product, and the methods for some parts of the product.
#  Ensure that the product won't canse injury when the user is interacting with it; edges shouldn't be very sharp.
=  Develop the patterns that are going to be drawn on the product, ensure that they look appealing and suoitable.
= Work out how the moving parts are going to be jomed and how they work. Choose a suitable and strong joint.
#»  Choose a better base for design 1.
=  Ensure that the arangement of the compariments is suitable so that the whole product works as one unit.

SELECTED DESIGN IDEA: DESIGN 1

I choose this design because it got the highest score in meeting the product specification. This
design doesn't have a square /boxy shape. The form and shape of this design can be developed
farther to ensure that : 1- its shape is quite unique. =- It's going to save space (stackable
compartments; moving compartments). This design can keep a wider variety of jewellery types,
each having a separate compartment, It has simple patterns carved on it to make it more
eve-catchy. The surface finish will not cover/ change the natural look and colour of the wood/
materials; this is going to make the product looks of a higher a quality.
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These are some different shapes that the
compartments could look like.

The product is made so that it stands on fat surfaces,

Thie product seves spaces as it it's stackable. The design
opens up by pulling the compartments outwards, hence
storing lots of jewellery without being huge in size,

will ensure that
they will last for
long

— b

There is an extra compartmernt

\ that is revealed when the
ﬂ } product is opened up.
The compartmenits. will ] /\ =
=

These can be opened
by rotating around &

g compars ide, 50 each
& sd separately
,\- . .- isu“Ed
e 50
: 5 can slide
| — - —
o
., x
- i
= - T B

The compartments can be opened up like a normal
drawer which will require a knob to be positioned ,
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These are the other shapes that were explored as the shape of
compartments for the whole product. They might have sharp edges but
thesa sharp edges can be rounded a little bit or smoothed so that the
userwon't get injured when interacting with the unit.

The shape of the product has no sharp edges. which means that
risk of injury is reduced. The product has lots of compartments
of which each is used to store a specific type of jewellery. The
design has got some patterns on it which makes the product a
hit more appealing,

NOIS3d 40 INJNdO13aA3d
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The compartments
are stacked on top
of each ether ona
rod which will hold

Chemy wood can be used to make the compartments as it hard and
resilient; enswring that it will last for long. |t is also easy to work with as itis
easily cut, armed and bent. l,
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The product has & units of which
each has 2 compartments, this
ensures that the user can store
almast all their jewellery. Some
compartments are designed to
store a specific type of jewellery.

Each compartments can be removed separately as
they're not stuck together rather the
compartments are stacked on top of each other.

This design is easy to interact with and ensures that the user can reach and sccess their 'IMl"’ ﬁﬁfmmﬁiﬁ%%d the rod/
stored jewellery easily. The product doesn’t have any sharp edges which reduces the pivot so that they will rotate around it
chances of injury to the user while they're interacting with the product. The shape of the :
design isn't very usual, The whole unit is moving (for the compartments to open up they
hawve to be rotated).
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oakt

Changes were made to the base for this unit to make the
surface area of the base bigger ensuring that the box will
be stable when it's moved around and that it wouldn't fall
over

Anocther pair of compartment were added to the
design to sit on top of the new base, these
compartments are deeper that the the top
compartment. This is to give the user more space
when wanting to store atoms that require more
space.
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The base of this design consists of four circles.
The base of the compariment is fiat and is
stationary. Two companments have lids on to
access them, whereas the other two can be
accessed by the rotation of the compartment on
top. The top compartment consists of two circles,
each having its own lids for access. One of them is
to be used to store small things such as rings and
rings, wheraas the other compariments could be
used for anything.
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The user can place the product
at home and place if on any
table around the house. As the
product is not heavy, the user
will easily be able to move the
product around and place
wherever they want_
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The product is to be placed on flat
surfaces. As it's a jewellery box, it
can be placed on a dressing table.
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The first thing to do was to mark out the outiine of After all the changes were dene, the only part that would rotate was

the compartment onfo card, cut and use it as a the top compariment were astheomnpaltnemsatthe-basedidn‘t
template to mark out the shape onto styrofoam. rotate. The design now has 4 desper compariments and two that
After marking it out onto styrofoam, the shape stayed the same depth.

was cut out using a hot wire foam cutter. After
that, the base of each compartment was glued on
to the body using PVA glue.

The hole was marked out to be exactly in the
middle so that 2 wooden rod would be inserted to
acl as the pivol of rotation for the compariments.
The length of the rod needed was taken and 2 cm
exfra were added, then a wooden rod was cut.

To test if the model was working, after the rod was inserted the
compartments were then rotated 360 degrees except for the bottom
compartment as it had to stationary. The top compartments rotated very
well without any problems.
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But as all the compartments had the same depth, it was decided to try
and change the design a little bit by having one of them deeper. This was
done by combing the bottom two compariments together. Since that
happened, the number of compariments decreased, so the base of the
compariment was altered so that the base would consists of 4
compariments.
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DEVELOPMENT OF SKETCHUP MODEL
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No. CUTTING LIST SIZES IN MM ADDITIONAL INFORMATION
Name of part Chosen L W T | No. of TOL Construction / Assembly / Surface Finishes
material pieces +/_
1 Top compartment | plywood 450 | 150 (50 (1 The outling of the shape will be drawn out onto pieces of plywood 10mm thick. 2 crcles: diameter of 150mm

connected together and are 150mm apart, then they'll be cut out then a circle with a diameter of 130mm will be cut
out from the inside of the 2 bigger circles. The first piece that was made can be used a template o mark out more
layers so that they will be glued on top each of other to get the desired thickness of S0mm_The edges of this unit will
be smoothed. The surface will be vamished.

2 Bottom PIWJ'OGU 450 (150 100 1 This compartment will be cut out the =ame way as the previous one using the template that was made previously,
{;Qmpartmems the only difference is the thickness of the this compartment. This compartment is going to be 100mm thick instead of
30mm thick. The surface of this unit will be vamished.
3 Side Plywooﬁ 150 (150 100 2 2 circles inside of each other will be marked out onto a piece of plywood. The first will have a diameter of 130mm
oompartmenl and the inside circle will have a diameter of 125mm. The same processes/sieps that were taken fo make the first 2

compartments will be used to make this one. The desired thickness for this compartment is 100mm. This will be
repeated twice to get two companments. This surface of this compartment will be painted with a different/darker
colour and then il be vamished.

4 Lids faor side HWOOU 150|150 5 2 2 circles with a diameter of 150mm will cut out of a piece of plywood that is Smm thick. The lids will have some:
compartments

5 Lid for the top Plywood A50 | 150 | 5 1 Using the tempiate that was made before, mark out the shape on a piece of plywood that is Smm thick. The circies
oompartment will have to be cut out, so that there will be three parts, 2 circles and the a piece that connects them.

(] Base F"I}'Wl]l]ti 450 450 5 1 Using the template that was made before, mark out the shape herizontally into a piece of plywood that is Smm thick.

Repeat this by marking cut the shape on top of the previous one vertically so that the intersect from the middle. Then
cut out the outline of this shape off the plywood.
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Material Reason for Selecting Photo of Material Manufacturing Reason for Selecting
Method
Plywood It's easily available and it is very . UsingPVAtoglue | PVA glue is mostly used to join
durable. It can come in different 1 the pieces of wood | pieces together. It ensures that the
1 sizes which makes it easy to get ""--.._/ together. pieces of plywood together and
the desired thickness for the giving i more sirenafh,
pmduct. Using contact Contact adhesive is the glue that

adhesive o giue the | used for joining fabrics. It ensures
2 fabric onto the inside | that the fabric stays glued to the
lining of the wood for a long peried of time.
compartment.
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Estimat 1
iF of Materials T & . ¥ ed Makin
Manufacturing Process Equipment {Health & Safety) Chechks Making Made & Why
Time g
Time
Measure and mark cut the shape of the top compartment | Plywood Fencil, compass, steel ruler 15 15
miin min
Use the piece that was cut as template to mark cut more | Plhywood PWA glue Ensure that the pieces line y _
than one pi 1o be cut. Glus the pi of = up rand fit 30 a0 Im of using pWam gluimg more than one
top of each other to get desired thickness. perfecthy. min — == together, | usad high Impact Palystyrene
m W S & drawer.
(HIF) to make the hollow space of the d
Smaoth out the outside and the inside lining of the Phywood Make sure that not too 15 25
compartment. miuch wood was removed. — —
Measure and mark out onto fabric the insides of the Fabric Marker pen, stesl rule, As the inside of the compartment is now there was
compartment COMpass 20 10 | mo need to cover the whole inside lining. instead
min min | the base of the compariment had to be covered as
it's wood.
Mark out a base for the compariment and glue it on. Plywood Pencil, Araldite glue Ensure that the glue dries 25 20
fullly without being moved = =
aroumnd. min min
Glue the fabric onto the walls of the insides of the Fabric Contact adhesive Make sure that the fabric is 20 15
compartment. ?JET: perfectly onto the min min
Mark out the lid for the compartment Phywood Penail 15 20
N min
min
PART 2: Bottomn compariment
Measure and mark out the shape of the side Phywood Pencil, stee| ruler, compass 10 10
compartments onto phywood. mir min
Use the piece that was cut as tempia!e fto mark out more | Plywood PVA glue Enszure that the pieces line I e realE e sy i
than one pieces io be cut. Glue the pieces of plywood on up together and fit 30 40 Z :
top of each other to get desired thickness. perfactly = | & |EEEmEiER T T A T
. ) {HIP} to make the hollow space of the drawer.
Smaooth out the outside and the inside lining of the Phywood Make sure that not foo 15 20
compartment. much wood was removed. - _
min min
Measure, mark out and cut out fabric for the inside lining | Plywood Marker pen, ruler, compass As the inside of the compartment is now there was
of the compariment. 20 10 | no need to cover the whole inside lining. instead
mir min | the base of the compartment had to be covered as
it's wood.
Glue the fabric onto the walls of the inside lining of the Fabric: Contact adhesive Make sure that the fabric is 25 10
compartment ﬂ:ltle: perfectly onto the min miin
Measure and mark cut the lids for the compartments Phywood Pencil, compass, steel ruler
15 This stage wasn't camied out so that the top
min compartment would rotate.

PART 3: Base

Measure and mark cut the base of the compartment onto | Plywood Fencil, compass, steel ruler
pl 15 25
¥ ) min min
Join the base and the bptmn"slde [x:mparnnems Plywood Secrews, drill Ensure that the pieces line 40 20 " ol i Hrerarxem Emest=a s \
together. Insert the red into the hole in the middle of the up together. - . N S
min min | araldite glue was used to join them together.
compartment.
Place the top compartment om top, the rod should fit Plywood - Instead of inserting a rod through the hole unit, &
tightly but the top compartment should be able to rotate. 10 15 bolt nut was used to jein the top and bottom
mir min | compartment. As the rod would make it less
atiractive.
Spray paint and the wamish the whole unit. Plywood paint amd wood vamish 30 50
min min
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No

Measure and mark out the shape of
the top compariment,

process.
Using sanding paper, smooth fo the
outsideledges.

T

Is the outside of
the pieces
smooth?

-
Using PVA giue, glue the piece on
top of each other. Make sure they
line up properly.

T
.l

Clamp the whole unit together. And
let it dry.

e

Mark out the base and the lid for the
compariment. And then use PVA
glue and screws to fit them together

S

Measure and cut fabric to cover the
ingide fining of the compariment. Use
contact adhesive and glue the fabric
onto the fining.

Let it dry completely, and check if the
outside needs to be smoothed out.

-

END PROCESS

Measure and mark out the shape of
the top compartment, repeat
process.

||

Cut the shapes out and smooth the
edges/outside.

Measure and mark out the base of
the whole unit.

. 2

Cut out the base and smooth the

sdges.
<

Screw the base and the bottom
compariment together.

. 4

Insart the rod in the hole of the
middle of the compartment.

Using PVA, glue ali the pieces
together to get the desired thickness.
Ensure that they line up with each

other.

Place the top compariment on top,
the rod should fit tightly but the top
compartment should be able fo

—

T

Clamp the whole unit together and
let it dry.

—

. i

Mark out the base and the lid for the
compartment. And then use P4
glue and screws to fit them together

o the compartment.

o

Spray paint and vamish the whole
unit.

Measure and cut fabric to cover the
inside fining of the compartment. Use
contact adhesive and glue the fabric
onto the lining.

.

Let it dry completely, and check if the
outside needs to be smoothed out.

END PROCESS

=

END PROCESS

FLOWCHART KEY
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PHOTO 1

PHOTO 3

PHCOTO 2

1 started to mark out the shape of the
compariment onto a piece of plywood
using a compass.

Technical challenges: The compass would
sometimes slide changing the diameter of the
circle, hence | had to readjust the compass
and draw the circle again.

QC check: Before drawing the other circle, |
had to ensure the both centers areon a
straight line

The edges of the pieces {compartments PHOTOD 4
and base) were sanded off.

Technical challenges: At times | sanded off i
more wood than that was required to be
sanded off as it was hard to =and off the
edges.

QC check: Ensure that not much wood is
being sanded off by stopping and checking
how much wood was sanded off. Make all
the sides smooth and without any edges.

| applied glue fitted in the wood and then | ! N .
left the unit to dry. -

Technical challenges: It was hard to fit the
wood on top of the high impact polystyrene
without getting glue on my hand. Sometimes
a gap could be seen when the wood was
fitted onto the pofystyrene.

QC check: Ensure that the unit was not
maved while the glue was drying and that the
clamps were placed comectly.

Using the piece that was marked and cut
out, | used it as a template to mark out the
remaining pieces needed.

Technical challenges: Even when heating
on the pencil lines, the bend would
sometimes fall a little short, making one face
of the unit shorter than the other.

GQC check: Ensurs that the marking lines
were thin and followesd the shape smoothly

Bending high impact polystyrene to make
the hollow space of the compartment. The

Technical challenges: The edges when put
together looked unappealing

QC check: Use the jigiformer previously
made as the angle is still the same. Ensure
that a protractor is used to increase

accuracy.
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~ paper clay to fill in the gaps in between
the compartments to make it look as if the
unit was one whole piece { a moulded
unit). To do that, cardboard was first
glued around the compartments

Technical challenges: It was a bit hard to
get the board into the gaps and gluing it.

QC check: Ensuring that the card was.

wrapped and secured properly. And ensuring
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Two pieces of plywood were cut out to fit into
the space between the units in a compartment.

Technical challenges: When sanding off these
fwo pieces, one was shorter than the other so it
was a bit loose,

QC check: Ensure that the pieces were straight
and aligned and not leaning fo one side {since the
compartment is curved) fo make 3 space for a
drawer. Ensure that when | marked them the
rectangles where a little wider so that when | sand
them off | wouldn't take off much wood.

~ The dimensions for the empty space’ 3

_ measured, and a box was made so that it
would act as an extra drawer.
tmmmpnmﬁmm

' the frame if the pizce of plywood was not placed,

QC check: Ensure the casters are secure and put
into pesition cormectly.

Using PVA glue, Art Roc was wrapped around
the bottom compartment.

Technical challenges: Getting the art roc into
the tight corners of the compartment.

QC check: Ensure that the art roc was
wrapped tightly around the outside and that it
was glued properly.

PHOTO 7

The next stage is to make a box/drawer that
would fit into the space

Technical challenges: Marking and drlling in the
wood screws to be exact and precise. Initially the

wood was marked wrongly and the pieces did not

Q¢ check: Ensure that the holes are drilled

accurately and the glue has dried in the correct
places.

Using PVA, the outside of the compartment
was covered with Art Roc

Technical challenges: Concealing the niches
when it was smoothed, as some areas had no
surface to stick on.

QC check: Ensure that the art roc was wrapped-
tightly around the outside.

The last stage was to paint the whole unit

QC check: To ensure that all the parts were
covered with paint. And that the paint masks
the art roc completely.

PHOTO 12

¢ 1dVd - 14043y ONI-INLOVANNYA
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i ADDITIONAL PROTECTION: To ensure that the base of the compartment
| doesn't damage the surface it's going to be placed on, the base was
i covered in a layer of foam.

| CONNECTING BRACKETS: These brackets allow the end user to arrange
i the units however they please, fitting their aesthetic. If wanied, they could
1 even have one solid colour for all the hexagons, as when manufaciure there

JOINING METHODS: The methods that were used to join parts together
were very effective. Araldite giue was used to join the plastic to the wood,
PVA glue was used to sfick the art roc, hinges were used io join the lid onto
the top of the compartment. Using nails to join the sides of the drawer
together, and a bolt nut to join the top and bottom compartments together.
These methods were efficient and they didn't make the appearance of the

COLOUR SCHEME: By using the colours red, black and white, it made the
overall colour of the unit be dark and not very bright. As this product is not
for young kids, |- planned to not make it look very colourful. The colors red

i compartments are made using HIF and plywood, this means that the whole
! unit is is lightweight yet has a strong structure.

nut and a washer, this enabies the user o rotate the top compariment freely
and with no problem. The compartment rotates 360 degress.

' ADDITIONAL STORAGE: The empty space hetween the two compartments
(the top) was used as a place for a drawer. This gives the user more storage
space to store other things other than jewelleny.
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To be able to store a variety of different types of jewellery

2 To safely store the jewellery, ensuring that their quality doesn't change.

3 The user should be able to clean the box easily without facing any problems.

4 The size of the compariments should be big enough so that the user is able to put in their hands.

5 The unit is very strong and it's made with matenals that will last for a very long time.

[ 1] The product locks attractive and it's shape is unigque.

T The colour scheme of the whole unit should allow the user to place it in different areas as it goes well with
the surroundings.

8 The user can easily access their jewellery and put them back in.

9 The box shouldn't take up lots of space.

10 | All paris should be working properly as they are supposed to
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Ld ==

Another drawer could be added
when the unit has shallower
compartments. it enables the user
o store extra things.

Locks can be
used for the lids
1o secure them in
place. The user
will find it easier
1o ensure that the
lids are closad
property.

This will act as a dish that can be
put inside the compariments, it'll

be transparent. it will make it As this unit is used to store jewellery, itll be more efficient if the top

easier for the user fo access their compartment was shallower than it is. Instead of having the

jewellery, so instead of having to compartment 10 ¢cm deep, itll be divide to have shaliower

put their hands in to get what they compartments. This will benefit the user as they will be able to store

want, all the have to do s fo take jeweliery without having most of the space empty.

the dish out of the compartment.

This will be helpful if the end user .

has a bigger fist than the actual This modification will
diameter of the compartment. make it easier for the

user to open the lids
much more easily, so
that it wouldn't be
stuck or hard to
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1.1 Moderator’s assessment of Project A

‘ Criterion

1. Identification of a need or
opportunity with an analysis leading
to a design brief

‘ Comments

Problem analysed and need identified. Clear design brief. Limited reference to the user in this
section. This is acknowledged in the marks for Criterion 2.

Coursework Handbook

Mark ‘

3 marks out of 5

2. Research into the design brief
resulting in a specification

Some evaluation of existing products, outline questionnaire and possible materials and
processes. No reference to range or sizes of jewellery or other important issues, e.g. security or
portability. Reasonably detailed specification.

7 marks out of 10

3. Generation and exploration of
ideas

A range of outline possibilities are explored with some imaginative interpretation. Some
evaluation of ideas (strengths and weaknesses identified). Appropriate drawing techniques used,
clear and well-presented with annotations to explore some of the technical aspects, including
consideration of possible materials and constructions. Good use of CAD.

15 marks out of 20

4. Development of proposed
solution

Very good development of proposed solution, with appropriate design modifications and some
decision-making on materials and construction. Comprehensive evidence of modelling to inform
decision-making.

13 marks out of 15

5. Planning for production

Dimensioned working drawings produced. Clear and detailed sequence of manufacture
proposed.

9 marks out of 10

6. Product realisation

Completed to a high standard, fulfils the requirements of product specification and functions well.
Excellent photographic record of manufacture.

26 marks out of 30

7. Testing and evaluation

‘ Total mark awarded 79 marks out of 100 ‘

No evidence of testing with jewellery items added or the box being used. Outline evaluation
against specification identifying some strengths and weaknesses, no supporting justification or
comment. Some improvements identified.

6 marks out of 10
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Section 2: Project B — Environmentally-friendly egg carton

G Brief N

| will design and make a reusable and more environmentally-friendly egg carton which
will be able to hold approximately 1 kilogram of eggs per egg carton for supermarkets
in Indonesia which sells eggs per kilogram. This is to help buyers to transport eggs
safely to their destination. Buyers would be able to take home their eggs home
conveniently and absolutely safe instead of using the cheap plastic bag that
supermarkets usually provide as the eggs are more prone to collide with other eggs or
other objects. This improved egg carton will allow supermarkets to provide an
alternative solution for carrying eggs which is better than the current one and would
help decrease the waste of plastic bags as the egg cartons would replace the plastic bag
and be reusable every time a consumer would like to purchase eggs from the local
supermarket. Everyone who buys eggs should be able to use the egg carton and it would
be an improvement for the of buying eggs per kilogram as it ensures egg safety on the
Journey and improves the well being of the environment. This product would be able to
be produced easily in factories and quickly mass produced.
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a Situation )

Every time my mother goes shopping, she has to be really careful when carrying
eggs for daily consumption. She usually purchases them in supermarkets where all the
egps are put into one plastic bag because the supermarket does not provide any egg
carton. Unlike in egg cartons where the egg won't move around, the plastic bag doesn’t
ensure for it not to crack on the way home so after getting them from the supermarket,
my mother has to pay more attention to the eggs: she has to make sure the eggs do not
crack when taken home.

The journey involves walking from the market to the car and from there she drives
home using a car. Walking from the supermarket to the car involves carrying the eggs
gently and has 1o always being held to prevent it from hitting other objects or each other
and if the road is uneven or if she has to drive fast, it causes the eggs to hit against each
other as well. This problem is because of the lack of any appropriate packaging to help
egg buyers ensure the safety of the egg when traveling home with their eggs as the
supermarket would want to decrease the budget so they would not have to spend
excessive money on packaging ol products

| am sure that this case happens to many other people as lots of people buy eggs the
same way as my mother does. By making a product that is cheaper than the current egg
carton provided in the supermarkets which also help keep eggs safe for transport, this
can help many people a lot.
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A

Research

To gather the necessary information regarding making the
ideal egg carton, to see the most preferable type and style

. Why buy eggs per kilogram?

of packaging, I interviewed some people who were buying 2. Do you have problems when taking eggs home?

eggs in the nearest supermarket which sells eggs both per
kilogram and sold in plastic egg packaging,

3. Do you give extra care for the eggs than other
products when taking them home?

4. What would be an appropriate packaging?

5. Do you think plastic bags are good packaging for
eggs?

6. Describe an 1deal packaging

7. What vehicle do you use to get home?

8. If the supermarket provided a packaging that is
reusable, would you use it over and over again or just
once?

9. Would you rather buy eggs with the packaging or
buy a separate packaging?

42 Cambridge O Level Design & Technology 6043




Coursework Handbook

e

Research

Any problem in taking

— |

Ome out of the five customers interviewed says that
they don't have prablem in taking home the eggs while the rest
of the peaple asked savs that they have problem with their eggs

Consumers says that an
wdeal cgp carton 1s made of
polvethylene as it can be
used over and over again.
An ideal packaging would
he strong and has a handle
lor easy carrying, It should
be hard and hightweight, M
Consunzers would use the
packaging over and over
again although it alsa

and how safe for food the

product is.

0
*
=
=

Egg Carton Material

. = a 2 4 B a 0 12 13
dc;w“ds o hn“" theap i Pedimtine _

How eggs are presented to
customers in the supermarket

——

Eggs per kilo or in packaging

Ejgs atreadly in packagng

Eggs par kllogram _

] § L&) 15 X

Eggs prepared i packaging

B i 4 i 8 i
All of the consumers surveyed savs that the

cpps are cheaper when boughs per kilogram and some
with an addit-on that 11 s better in guality and can be
handpicked so the condition of the egg would be gowl,

Twe out of five people wants the eggs already
with packaging while the rest feels it depends on
the price and the quality of the packaging itself

vehicle Used Plastic bag !deal as packagmg or not

HRERTEE -

good packaging |

FLastic Bag v & 2ond packaging -

Four out of five people use cars 1o o3 = R RS

‘get home while others use motoreyele 1o
w12 get home,

Owrie out of five people also says that the plastic s good enough as i
still 15 able o contain eggs and tansport them. Cthers wishes
packagimg that can keep eggs safe from zetting cracked or broken,
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Research N\

Any extra care given when taking eggs
home

Mg extra care ghvan -

One oul of Ave people asked whether extra care was given
says no, saying that they treat eggs the same as other products
unlike the other four out of five people which says that special
carc was given to the eggs.

My conclusion is that | need to design an egg carton which is
strong and sturdy so that the eggs don't get broken easily and thus the
eggs can be treated as if it was any other product.

Many of the people surveved likes polyethylene egg carton but
since | want to design an environmentally-friendly egg carton, I will
be considering shightly different material which is lightweight yet
strong.

My design should fit for cars more than it should for motoreyceley
since more people surveyed uses car than motorcyeles. The design |
will make should be cheap but sustainable and durable to be used over
and over again.
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i Research On Eggs A

To make an ideal egg packaging. The sizes of the eggs must be documented. After buying 10 randomly chosen
eges in the supermarket, as if it were real case scenario, | documented the egg sizes by squeezing the eggs

between two blocks to document the width and height of the eggs accurately.

From the data gathered from the table.
I conclude that the holes the egg sit in
should be about 4.5 cm as it is the
average width of the eggs. From this
data the egg carton must be over 6 ¢cm
as the largest egg size sold 1s at 6 cm.
The egg carton must be longer than 6
cm to prevent the egg from getting
direct impact from the pressure exerted
from the egg container to the egg
directly. If there is a gap between the
egg and sides of the egg carton, it
would minimize the damages or won't
damage the egg at all.

Egg sizes -

Te

Egy Widih Heighi
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) 4.5 5.7
3 A 10
4 41 0
§ 41 § 4
£ iz ]
4.8 v, 1k
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Egg Strength

{ISNS) -- Breaking an egg is a lot easier along its side than at [ts tip, and scientists can now say exactly why --

and by how much, From this passage on the left. I can conclude that
This new information could help bioengineers better understand the biclogical structure of egg-shaped cells -- and I need to make Bmph&ﬂis on thC SidCS Of the Egg
how those cells might respond to medications. . .

when designing the egg carton as they are
;:;ig:l::; T::::: ::;n:;r;.dependentlv developed a way to derive how strang an egg-like object is based on Weakcr thﬂ.ﬂ the tip Of the egg- ThiS iS t(} ensure
Egg-shaped objects, or ovaids, are cammon throughout nature, and can be seen in chicken eggs, the organsiles of the Chances Ofthe egg breaklng 1S lﬂwer‘

cells and the outer shells of some viruses. Up to now, finding the rigidity of any size of egg-shaped shell had o
either be approximated with estimates based on the properties of spheres and cylinders, or measured directly
using specialized lab equipment.

It's well known that the strongest part of an ovoid is at its narrow tip. The sharper the curve of an ovoid, the
stronger and more rigid it is at its tip.

“what's new is that we kind of tried to study a class of shapes,” said Dominic Wella, a mathematician at the
University of Oxford, in the LK., and kead author of one of the papers.

In the past, researchers studying the structural properties of oveids had to app ‘oximate their calculations using
equations for other shapes for simplicity's sake.

Massachusetts Institute of Technology engineer Amaud Lazarus, and lead author of the second paper, said that
the bwo teams’ work could be used to Infer the properties of an ovoid without breaking it open.

“Our formula is that if you apply a force on thak shell, and it deforms, you can predict how thick the shell 1s," sald
Lazarus,

Conversely, a researcher can deduce the cell’s intermal pressure by knowing the thickness and material properties
of a cell's outer casing. This |s Important when developing new treatments beczuse if a cell is under a lot of
internal pressure, it might be harder for a new medicine to seep inside, but could be more prone to bursting.

“The field of cellular mechanics |5 alweys searching for theoretical madels through which to extract material
parameters from experiments,” said K.C, Huang, a bioengineer at Stanford University who did not work on the
research, "Beyond important fundamental questions of biological maberial properties, these studies may also find
applications in the design of thin shell geometries with specific mechanical behaviors such as differential rigidity
and bucklirg.”
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¢ Specification N\

[Function:

eProduct will hold eggs
eProduct will protect eggs
sProduct will store eggs

eProduct will transport eggs

(Cost:
e Product will cost lesser than current egg cartons

User:

e Product should be used by everyone who purchases eggs when buying them per kilogram
¢ Product must be able to be used by drivers or car passenger or motorcyclist

‘nvironment:

e Product must be environmentally friendly or recyclable
Ergonomics:

» Product must be mobile and easy to carry
Deadline:

¢ Product must be done by the 17th of April
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d Net of design

e onems Cul-tigl lones
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i Product Analysis )

| researched different egg cartons.
A quality egg carton must be able
to hold eggs, keep them safe and
still keep the eggs possible for
consumption. The egg carton must
be the right size so that it is not
difficult to carry but still hold
enough eggs so that it is not

This product is eye

catching and can be

recycled easily because it

is made of paper. It can

hold 12 eggs and looks

guite sturdy as it has

pockets to keep eggs from
: ; is quite moving around and keep

eyt a5 EATYE lots of egg : ;I;?a-ltﬁarr::s::c;:iiulniy, able to eggs from getting crushed

carton with little amount of eggs1s |, ep eggs safe. It is made with

just as difficult when carrying a recycled plastic safe for food,

heavy large sized egg carton with  meaning environmentally

lots of egg in it. In the end the egg  friendly and not hazardous. It

carton would not be able to serve 1S ¢asy to wash asitis

; : : dishwasher safe.

its function as an egg carrier and

egg protector. The egg carton must

be easy to carry otherwise it would

not be comfortable to carry eggs

around. The egg carton should

make it comfortable to carry eggs

Protect eggs from getting
broken. Product looks sturdy
and strong. It has a handle to
make it casy for carrying. The
colours are eve catching, with
bright colours. The holes in
the product should be able to
allow egg to stay in place
when being carried around.
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a Different materials N

To make a comparison between egg carton made out of cardboard and out of polypropylene. The polypropylene
was definitely stronger and more durable, but 1 was remembered that I was designing something that ought to be
cheaper and eco-friendly and chose not to continue with the design using the polypropylene even if they have
properties that are more durable, stronger and have better aesthetics than card brown colour.
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4 Net of the egg carton K
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4 Folding in the Net )

Fold SIDE 1 and SIDE 2 over the egg holes and insert
flap into the slit which have been cut out. Fold SIDE 3
and SIDE 4 under the egg holes and glue them in place
with the glue gun onto the opposite edge of the sht.
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Egg Carton Drop Test A\

I developed the design to have instead of one long

[ cut the trianzular tube m hall and made

the t lﬂ!:lj_!l'..-‘.‘i into & diamond ‘.-]'Ii'pl-'. The ﬂﬂp, 1 U.S-ﬂd Wi :«'-.]Tl:li I.L"'r ﬂEl]:!S. l[":l 15 a bﬂ'[lf:l‘ “-'3:\-' ol
egg sit inside, between the two triangles keeping the eggs inside although it is a little bit
:h"“ ”‘5”_;,—-']:‘“ into the h"-—'“‘“h” ‘:“'}L’I*F‘“ harder to slide in. Instead of regular holes, I slit

LI i O Wias a sima CHEICK. T & . s . g '
ot R ) p cardboard in a series of diagonal and horizontal-
few times, the egg carton nipped. This : : - ; n
shape is already good enough to vertical slits to form a cup for eggs. | designed it in
withstand impacts, The improvernents two ways to fit the egg, putting the egg in
needed is thicker and stronger card and rectangular holes or circular holes. Afier testing it

new design for the holes.

the oval shape is better as the rectangular shape
allows the egg to slip and fall more easily than the
oval hole.

Using the cormgated cardboard, the egg carton is developed
into two trisngle wbes. The epg sitin the middle, My
hypothesis was that it may not be necessarily due 1o sharp
edpges but due to the thin cardboard that the egg breaks, bt
after dropping the egp with this egg canon, the sides of the
egg where it touches the cdges of the cardboard stall broke, |
conclude that the sharp edges comtnbute (o the breaking of
the cggs. There was also a new problem with this egg earton.
The Naps w0 keep cpgs encased will fall out by ttsell due to
the weight of the eges and also as the egg carton is used
regularly, the holes for the Maps will keep getting bigger and
slowly rips. This may be @ problem as the eggs will Fall out.

e
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4 Locking Mechanism and Hinging

In hinging, I slightly cut the corrugated
cardboard until 1t cuts halfway through
the cardboard using a cutter to make it
fold accurately and tidily.

The locking mechanisms uses Maps and shits. At first | designed the
flap to hold in the cover of the egg carton to just be one long piece of
cardboard. The result of this causes the cover to ship off easily over
time. Afterwards, | designed the egg carton to have multiple flaps
which results better as it can keep the cover in place even alter the
egg carton was dropped. The example of the multiple flaps 15 in the
picture below.
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How Egg Sits In Place \

In other designs there are cups the size of eggs which
allows the eggs to sit in place. My first designs involves

%@ a hole, just slightly smaller than the egg to allow the egg
to sit in the middle of the egg carton, floating just above
the bottom and a few centimeters from the top. After

Thi cross sections are cut using a culter testing this design, I found it to be not very effective as
amd them it 15 folded dowswards 1o form _
ey Mk g o thie diggs b1 the sides of the holes create pressure large enough to

crack the eggs when force is applied. Therefore, a
different approach in the way the egg sit must be made,
so I designed a way to hold eggs safely and creates less
pressure by eliminating the small area on the sides of the
holes, replacing it as a series of horizontal-vertical and
diagonal cross sections, where cuts that run through the
middle to form six egqual sectors in the circle. This design
also allows ditferent sizes of eggs to be able to be put
without falling loosely or being too small for the hole as
the carton can bend in and out according to shape.
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— —

Final Design

After remaking the egg cartons, | sewed them together at the lower half at the edges of the carton.

e

| intentionally made it loose so that the cartons can be pulled together to
torm this star shape, This is for easier carryving as this way someone can
hold it just using one hand, sling it around the arm when they are on their
motorcyele or il they have a hanger in the car they can keep it there and it
would still stay safe. The egps would sit in the middle of each
parallelogram and will not get damage from any impacts. This is an casy
way o carry eggs as vou can pul the eggs in the holes, close the lid and
roll them up. When vou have reached your destination you can roll it out
and put the eggs in the refrigerator. The triangular shaped exterior keeps
cggs salfe as tnangles can handle high pressure and ensures the safety of
the egg. In the car or in when carrving even if the egg carton is bumped
against other objeets it will stay safe
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Stitching the egg carton

String is stitched from one row
to another like in the pictures,
in a perimeter, 1 cm from the
edges. The string is tied
loosely so that the string on the
sides can be pulled to create a
retractable handle. The
diagram on the left shows the

. the perimeter of string which
smumemssmsmim s memmt e e String goes through the egg carton.
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’ N

Egg Carton unrolled, string runs around all
the bottom side of the eag carton loosely,
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4 Testing the final design h

After finishing the final design. A few tests are done on the egg carton. A total of 24 eggs are put into the egg
carton to test the result. The weight of the egg carton is over 1 kilogram. Less eggs can be placed inside to hold Just
one kilogram of egg and would still function. The egg carton functions well as after being dropped to the ground
while being carried to simulate if the rope breaks. The egg carton absorbs and distributes the force well, allowing
eggs to stay safe from breaking. Test are done when rolling out the eggs harshly and when the egg carton is placed

on the table quite quickly creating an impact against the egg carton. No damages are done to the eggs since the
impact is absorbed well.
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al Testing in the supermarket _ \

After finishing the final design of the egg carton, I gave my mother the egg carton to test it herself. Afler trying I
asked her what she liked about it and what are the improvements needed. She said that it was exciting to use and it
did not seem as hard as she thought. It was quite simple to use and easier to use other than the conventional egg
carton. The only set backs to the egg carton is that she is limited to buying 24 eggs at a time so it would be harder
for her to buy more eggs as she has to use more egg cartons. But since it is not very often she buys over one
kilogram of eggs it is still good enough. The second problem is that she found was that cardboard did not seem to |
be a very long lasting material as overtime it would weaken but since my brief was to make it cheaper and
environmentally friendly, cardboard was the best choice to make it out of. She said if I was designing for a long

lasting and more durable egg carton I could try to use the polypropylene but since it is a different brief the egg
carton works really well.
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Evaluation

%

Eﬂmmmm.m Score
Functicn

Product will bald eggs A
Froduct will protoct oo . ]
Prodict will stody oggs 5
Product wil Rransport eggs 5

Pecetliact will Cot g thaen Cutrent egg carton 5
Wy |
Produsct ihould be wsad by averyone whi purchases sgge when buying them per kilogram k|
|Fraduct must be able o be used by drveds or C3f passengars o matoroycis 2
|Ernvirosment
Product mudt be environmentally iriendly or recyelable 4
]hﬂMmL&thnﬂtﬂﬂtﬂilﬂil‘ff a
[eadsine

[Prouct must be done by the 17th of Apri 3
*Score gut of 5

Improvements

1 think what can improve the egg carton is that it should be more
aesthetically appealing Lo attract more customer 1o use it. The egg carton must
also be more durable by using a different materials which is is as
environmentally friendly as the egg carton but stronger and more durable than
the egg carton. The egg carton must also be designed to suit motorcyclist better
as it 15 still quite difficult for the motoreyclist to use it

Evaluation Based On Specification

The egge carions able o hold the eggs well but as the egg carton iz used mane often, the holes for
the egis will get bigger and it would be lomse when smaller sized egys are pul inside. This increases the
chance of it breaking as when there is force applied, the g will move in its place and collide with it
surrounding, increasing the chance of it bresking:

The product is abile w0 protect eggs very well but if very Lirge force is applied on it the strength of
ihe cardboard would be overcome and 18 might break such as when it s creshed by heavy objects or
falling from o tall place.

The product store< epg excellemly 3: 24 eppsare able to be put into s small space and comparing
io the regular cgg carton, it stores cggs and proftects it better than those polvethylene egg carons,

The egg carton transports egg very well as 24 eggs can be trunsported easily a5 it can be carried
like o hemdbag,

Product costs lesser than current egg carton, The ege carton was made using cardboard and
string, which is cheaper than polycthylenc plastic. In the supermarket, the egg corton would greatly
reduce the cost of the eggs i cgg contaimers when using the cgg canon which would attract moro
customers because the price s cheaper,

Some people might find the egg carion is not worth a try as some people want io buy more than
24 epgs or might nel find the egp carion appealing enowgh o iry a3 they are already comforiahle with
the regular polyethylene egg carton.

Product can be easily used by car drvers or passengers as the egg carton can be hung on hooks
that are asually installed i the car, put on the seat of hung around the neck of the seat. In motoreyeles,
there are usually hooks near the fect of the matoreyelist or the egg caron can be slung onto the
shoubders of the motoreyelist. [¢is still quite difficult to arrange the posttion of the ege carlon when
using motorevele singe the egg carton is quite big and it might get in the way of driving the motarcycle.

Product 15 environmentally frendly as no plasic 1 used, The sinng and cardboard is
hiodegradable. Mot only is it made out of eavironmentally friendly materials e candboand is rewsed
from old boxes. When product 1 used in the supermiarket, it can be easily made using the unised
cardboned that wiere used 1o carry products from factorics to the supermarket. Thits will allow less
cardbosnd to be wasted.

Prodhact 1= cosy o carry especially for just 24 kilogram of eggs you can camy it casily with one

hand. It i= quite light as cardboard docs notweigh o ot
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2.1 Moderator’s assessment of Project B

Criterion

1. Identification of a need or
opportunity with an analysis leading
to a design brief

‘ Comments

Comprehensive investigation and analysis of design need with some detail of user. Clear design
brief.

Mark

4 marks out of 5

2. Research into the design brief
resulting in a specification

Primary research with links to supermarket. Questionnaire provides useful information, specific
details / sizes of eggs and packaging. Some analysis of existing cartons. Limited specification.

7 marks out of 10

3. Generation and exploration of
ideas

A limited range of solutions. Some ideas are clarified with reference to the specification.
Appropriate drawing techniques with limited annotations to explore some aspects of each idea.
Some originality and development detail included.

10 marks out of 20

4. Development of proposed
solution

Comprehensive evidence of modelling and trialling to assist decisions about form and materials.
Very good, relevant, iterative trialling and testing of models with drop tests. Consideration of
development net options and securing methods. Good use of appropriate drawing methods
which assist the clarification of the technical specification of the item to be manufactured.

14 marks out of 15

5. Planning for production

Dimensioned working drawings with method of securing innovative package. No evidence of
planning.

5 marks out of 10

6. Product realisation

Well-made, functional product meeting most requirements of the specification. Innovative
proposal.

20 marks out of 30

7. Testing and evaluation

Objective testing and evaluation carried out in the environment for which the product was
intended. Product evaluated against specification and by customers. Identification of strengths
and weaknesses of the product leading to some conclusions with proposals for further
development.

Total mark awarded ‘ 69 marks out of 100
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Section 3: Project C — Auto-tempered fan

Quality Material

Auto-tempered fan

Function

Environment
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Design need:

Inten Users:

Sometimes | have a lotl of work to do in my laptop and when it's
hot, it's sometimes discomforting and it distracts me frim werking.
That mainly happens when | don't have the access of air con or
a big fan. | also need that when the femperature decreases it

The infended users are people that tend fo work much on @
laptop, like students and really anyone which uses internet fo
work. The fan is made for the ones that can't have the
accessibility o air con or a bigger fan so they just connect it to

stops spinning.

Design brief:

What | am going to make it's a fan that tums on
automatically when the temperature rises to 27°C. This is
because at this point is when the heat and room
temperature start uncomforting the user. The fan plan
was apart from being temperature dependent was fo
be accessible, at a low price and portable so the user
can take it wherever hefshe wants to. It has to be low
price as it will be designed for people who don't have
enough maoney for a big fan so this is o cheap and easy
practical solution,

who What When Where Why

Anyonewho  |'safanthat  Wheneverit's Hcanbeused Soithere’sno |
usasalol a furns on hot, anywhere s  need to fum on
loptop and depending on long asyou  and off the fan

doesn’'t have the have a USB when he

access 1o ait temperature. socke!. weather s

con. unpredictable,

their laptop and that's it. It also is made to stop spinning
whenever il starts getling cooler like if it's becoming night time
and the temperature decreases for aboul 5 °C the fan stops
spinning for itself so it doesn't distract the user while being used,

Time management:

The project must not take more than 27 weeks as there isn't
enough time to plan and manufacture.

| Baneater 3

Cinenis week 1 Weelk 2 Mok 3 Week § Wioek 5 Week B Week T Week B Week 3
Content, aralpsis snd design bajel !
Fiesesrch and Specifications

Folio improvements

Eamester 4

Cietia Week1 Weak 2 Weekd  Weskd Week'S Week Waek T Weekl Week3
[Feseach and Spechcations =— —

Elrnee st 1
Croerla | Mookl Week? Weok3 Weekd  WeekS  WeekE  Week7  WeekB  Week3
[Martacrunng
Planeing
Folic impeovements
Bimester 2
Cinetia Week] Week2 Weekd Weekd Week5 \Week6 Week7 weekd ‘Week3d
[Evatastion
All ol fnal submition
Theoty and Revision
Fohio impeovements
Eimester 3
| Critevia | Weekl ‘Week2  Weekd  Weekd  WeekS  Weekf  Week7  Week®  WeekS
Mocks I
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This part of the project is the questionnaire, which is when | ask a specific number of people from the audience of my product, to have a guide in which preferences the aimed
public has. | asked ditferent questions aboul different fields of the fan like cost, size, looks, efc. In this poll I asked 30 people from the school, roundabout 16 years, 15 boys and 15
airls as my product is aimed for both sexes.

Which entrance would you prefer 1 Which entrance would you prefer
| wanted to know if the aimed oudience prefened the fan fo be powered by a for powering the fan? ’ f - the fan?
USB entrance, o socket, or powered by bafteries. The results were pretfty or powerng e rans
unbalanced as USB had much more than the sockel and batteries. 87% people \
chose USB, while socket and batteries where 6.5% each. This question was the
conlirmation of how | was geoing to carry on the project as the first plans were lo
make it USE powered. | think people preferred USB in general more than the
others as if it was going lo be powered by batleries it wasn'l going to be
economic neither environmenltal-friendly as the batteries itself would've cost
more than the actual product plus the use of batteries isn't good for the mUSB = Balteries
environment as they create 1o much waste to the almosphere. Socket wasn't

successful neither maybe because the cable to be next 1o a socket must be

really long so there is o reach to the persons head and it alse wouldn't be oo What size would you prefer the
pracical. fan to be?

use Balteries " Socket
26 % 2

Socket

k2

What size would you prefer the
fan to be?

| wanted to know if the aimed audience prefered the fan to be from 1ecm-10
cm, 11em-20 cm or 21em-30 cm . This was a crucial question as | wasn't sure of
which size my audience would prefer and therefore how big do | needed fo
make the fan. The most popular option was from Tem-10em which had 50% of
the votes. The next one had 27% which was 11cm-20cm and the least popular 15 8 7
was 21em-30cm with 23%. The results in this question were relatively close in ® lem-10em ® 1lem-20¢m = 21em-30cm

comparisen with the others. The fan will be around 10cm in length.

lem-10ecm Tlem-20 cm 21em-30 cm

At what temperature approximately 3.  Atwhat temperature
do you start to feel uncomfortable? approximately do you start fo feel
| wanted to know if the oimed audience preferred the fan to start spinning at 26 i uncomfortable?

°C, 28 °C or 30 °C. | asked them at what temperature approximately they would
start to feel uncomfortable approximately, as someone isn't looking at o
thermameter all the day. Most people said 26 °C, which is 63%. The second most
chosen was 28 °C with 27% and the least popular was 30 °C wilh 10%. This will
make me chose de temperature for the fan fo start spinning of about 27 °C so
there is mare people which would like to buy it.

28.°C 28°C 30°C

W26°C m2B°C w30°C
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Iwanted lo
know how much would
the agimed audience would be keen
o pay for the fan. This question will guide me on
ow much limited the price of production would be in order
to make some profil. The leading oplion in this poll was $1-$10 which had
57% while the second one was $11-320 with 37% and the |ast one was $21-$30
with 6% of the vates. | personally thought that $1-$10 was going to have much
more as | can't really see anyone spending more than $10 on a fan. My cost wil
be limited to no more than $5 of production cost so | can make enough profit
and o good number of sales.

| wanted to know if the dimed audience preferred what colour they wanfed the
fan to be. This question wasn’t that imporiant at all as the fan colour would not
affect the circuit {unless it's black). The most chosen was red with 37%, The
second most chosen one was white with 27%. The third most popular was black
with 20% and the least chosen was blue with 17%. Afer this quesfion | have
decided that the fan is going fo be red, not just because it was the favourite bul
also because it can't be black as black would heat up the thermisior quicker
that the other products and what the audience wants is a fan that starts spinning
al a certain fixed lemperature, not something that is supposed to spin at 27 °C
and not 25 °C just because the colour of the fan averheats the thermistor,

| wanted o know if the aimed audience preferred the fan turbine to have o
case or 1o be wide open. The results showed that most people wanied to have
the fan without a case with o 60% while the other 40% cheose a fan with a case.
Thetefore, the fan will have no case also because it's more simple fo have if it is
connected by o USB enfrance, as well as it will need lees mass on the stem as
without a case the fan will by lighter and hence it will need less force to mainiain
its own weight, The no case option alsa links with the next 2 questions because if
it doesn't have a case then the turbine can't be made out of acrylic and less
steel due toe salety reasons.

| wanted to know If the aimed audience preferred the fan turbine fo be made of
which material. The most liked ane was cupboard with 57%, Then acrylic with
40% and steel with 3%. The fan turbine will be made out of cupboard because
i"s too dangerous 1o have a steel or acrylic turbine spinning at really high speeds
as if you acclidentally put your finger on the turbine you might get seriously
injured. Also because as acrylic and steel are heavier, they will fake more energy
to spin while cupboard is really light and cheap.

| wanted to know if the dimed audience preferred the fan to be held on the air
by a steel pipe or if they wanted it 1o be resting on a surface. 64% of people
chose it to be on the air while the other 36% chose it fo be on a surface. It would
make more sense if the fan would be held on the air, without a case with the
tfurbine made out cupboard as all of these top options connect while the other
alternatives like cased fan with an acrylic turbine having to be supported on o
surface. The first one makes more sense plus it's the most popular one.

How much are you keen to pay
for the fan?

w51-510 W 511-820 =521-30

Which colour would you prefer the
fan to be?
Owhite Eblack BRed @be

Would you prefer the fan with or
without a cese?

wwith Case = No Case

Which material would you
prefer the lan turbine ta be
made ol

\

w ferylic ® Cupboard @ Steel

Where would you prefer the fan to
stand?

%

= Intheair  ® Onasurface

4. How much are you keen to pay for
the fan?

$1-310 $11-$20 $21-30

17 11 2

5. Which colour would you prefer the
fan to be?

While Black Red Blue

6. Would you prefer the fan with or
without a case?

With Case Ne Case

12 18

7. Which material would you prefer the
fan turbine to be made of2

Acrylic Cupbocard Steel

12 17 1

8. Where would you prefer the fan to
stand?

In the air On a surface

19 I
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My project is a fan that spins depending on the room
temperature. It is connected by USB and will have a metal
pipe holding the fan. The propeller will be made out of
cupboard so there isn't risk of injury if you touch it while it's
operating. The fan furbine and motor will be held in the air
by a steel pipe which is really flexible and resistant.

The research is o crucial part on my product as if is the
guideline to the decisions | make about the cesthetics. This
will optimise the reachability my project as it is based on the
direct opinion of the large public it is cimed to and noft just
my persondal opinion.

The good thing of my proeduct is that it can be really helpful
whenever you are using much your laptop and you can't
have the luxury of connecting and disconnecting the fan
because of the temperature change. The weakness of my
product is that somefimes the thermistor's recording
temperature could be easily failing as there are a lot of things
that count on the femperature recorded as the fan
temperature itself.

The data | have collected will be used as a guideline to the
macnufacturing and design to meet the most of the likes and
needs of the customers.

: Description of the : 3
Method/ Page title Analysis and decisions

Product Analysis

Why is this research

important
Strengths

Weaknesses

Description:

What the research
showed me:

How | will use this data
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Name: CTL power Handheld Fan,
Portable Mini Misting Personal Cooling
Fan with Soft Wind and Ultra-quiet for
Travel, Home, and Office (Blue)

Cost: $17.99

This portable fan is a reclly good product as
it is a good portable temperature cooler.
However, the point of my product apart
from being temperature resistant, was that
it should be aimed to people which work
using o laptop. This means that it has to be
charged by a plug as well as it is would
reduce the productivity  of  work
fremendously as it has to be held by a
hand to wark.

Name: SIMBR Portable USB Mini
Desk Fan with Quiet Centered
Wind (6", Black)

Cost: $12.99

This portable fan meels some specifications
for my audience. It proportions a powerful
air current as well as a movable. Some of
the problems this fan has is that although it
has a rack to cover the steel turbine, il is
really dangerous if an unwanted small
object gets inside as well as a finger, which
can generale a serious injury. This fan is also
really blg and heavy and takes loads of
space when it would be best if the fan
takes the least amount of space possible.

Name: ARCTIC Breeze Mobile - Mini USB
Desktop Fan with Flexible Neck and
Adjustable Fan Speed | Porfable Desk
Fan for Home, Office | Silent USB Fan |
Fan Speed 1700 RPM — White

Cost: $7.99

This fan is a rough idea of what | want to make as
my final product. It meets most of the specifications
as it is ergonomic as it has the steel pipe which
makes il flexible, resistant and lightweight. || also
has some Plastazote fins which makes a powerful
enough air current. The product is clso powered by
a USBE. Even if this design is much better than the
other 2 in respect to the client, this one doesn't
change depending on the femperature.
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Plastics

Acrylic:

Acrylic is o plastic thal is used to make signs,
cases, replace glass, etc. 1t is used to replace
glass as it has a really high light transmission. It also
has some variability on colours. The only problems
are that it is pretty expensive as one sheel of
acrylic of 0.118 in. x 48 in. x 48 in. can cost from
$150-3200 and dalso it is pretty stiff and brittle. It's
really suitable to use the acrylic on my fan as it is
attractive and accessible from school. If my
project finishes having a case, it can be made ouf
of acrylic.

Polystyrene:

Polystyrene is a type of plastic which is used
mainly for vacuum forming. Polystyrene is strong,
tough and it resists scratches. A problem is that it is
pretty stiff. It cosls around $2000 the fon so it costs
around $2 per kg. which is relatively cheap. There
is a possibility for me to use polystyrene as if | get
to make a case it would be cheaper than acrylic
and more durable. | would make a case
vacuumed formed.

Metals

Tool steels:

Tool steels are a type of metal which is an alloy
composed mainly on steel with coball,
molybdenum, fungsten and vanadium. They are
used to make mainly long and tubular products
and flat products. It is really flexible plus they are
faify strong and durable. They are also don't
conduce electricily. It Is qguite cheap as it costs
around $ 990.0-1040.0 / Ton, which is like $1 for
each kg. In my preject | would use it to be the
stem between the USB and the fan. As it is really
flexible it can change the direction of where the
fan is pointing towards really easily.

Copper:

Copper is a type of metal which is
used for roof coverings, plumbing.,
electronic compenents and plumbing.
Copper is a metal which is a very
good conductor of heat and
electricity. It is really cheap. It is
determinant for my project as it will be
in the electrical circuit. It will be inside
the wires.

J.

MDF:

MDF is a type of wood which is man
made, is recycled wood. It is mainly
used to make cases to then vacuum
form, decorative projects, etc. It is
used as it is really cheap and fairly
durable. A sheet of 3mm x 35cm x
40cm costs around §/.2 at most. In my
project it will definitely not be part on
the final product but still can be used
to mould the fan case if | get 1o use a
case.

Plywood:
Plywood is a type of wood which is
man made, is recycled wood. If is

mainly used to make cases to then
vacuum form, decorative projects,
etc. Itis used as it is really cheap and
fairly durable. A sheet of 3mm x 35cm
* 40cm costs around 5/.2 at most. In
my project it will definitely not be part
on the final product but still can be
used fo mould the fan case if | get to
use a case/
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Cost
| Time
Client

‘ Function

Environment
‘ Aesthetics
‘ Materials

‘ Safety
| Ergonomics

Finish

The cost of the manufaciuring must not be more than

J4.

The project must not take more than 27 weeks.

The product must be cimed and designed for people
older than 15 years, all genders, that tend to work or
use a laptop a lot especially on hot sedsons.

The fan turbine must start spinning at 27°C and it also
must be light enough to spin with around 3V of energy.

The fan must nof use batleries.

The fan will have a USB entrance followed by a tool
steel metal pipe which will have the wires inside, and
at the top a motor covered on acrylic and o
cupboard turbine.

The stem of the fan will be made out of focl steel and
the turbine out of cupbeard.

The fan turbine must be mad out of cupboard.

The stem must not be rough

The finish must be a bright red acrylic that surrounds

Specification Justification

| asked my clients how much are they keen maximum
to pay and the majority said no more than $10 plus |
want to make good profit.

If it takes more than 27 weeks there is not going to be
enough time to manufaciure, '

If | don't aim the fan for them the project will be
pointless as that audience is really big and diverse and
therefore more pecple to sell.

| asked the audience af which femperature they
started to feel uncomfortable and the average
temperature was 27°C so it is when the fan will need to
start spinning. The fan must work with around 3V of
energy so it doesn’t take must energy from the lapfop
when it is inuse.

The use of batteries on the fan will nof just be
unpractical and expensive at long term, but also will
damage the environment much mere than if the
energy is just taken from the USE enfrance.

Those looks where, the ones which fit ihe popular
options on my research.

The stem needs to be flexible and durable and strong
encugh fo hold the furbine and motor without any
complications. The turbine needs 1o be made out of a
durable and unharmful material.

If the furbine is made oul of another material like steel
it would be dangerous as you can injure yourself if you
touch it will its spinning.

If the stem is rough then it will be uncomfortable to
manipulate directly with a hand. It can also harm the
user,

| asked the audience which colour they would prefer
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The thermistor will be af
the: fop sa it doesn'l get
alfected by the wind
created by the turbine or
the heat radiated from

the body

Big cube-dlike shape so it
can be stable on o flal
is held by
batteries so il s not a
good idea as it would
take o large amount of

surface, It

energy to spin.

This design doesn't meet
almost any specification as

Its big an unsafe

It is  sosily
manipulated
and it is
comfortable
to refresh one
person. The
furbine is
made out of
cupboard so if
is not  harmful
when
| touched.

It doesn't meet
the
expectations of
the audience
as it is ran with
batteries and ifs
use is for ofther
causes than
feeling
uncomfortable
while working.

it a USB
enfrance for |
charging it. |
Also  stabilizing |
the base so it
can stond en a |
plain surface.

Specification

Large steel lon so il
creates a big air current
onto the air and act as a
nermal fan.

FAat top so fings can be put
on top

Plastic supperter so it can
be held on verfical surfaces.

OnfOff switch has a grip for
easier  manipulaling.  The
switch  will be sliding as it
occupies less surface.

Meet of
requirements

Cost 60%
cent [N
Function 657 ‘
Environment _
Aesthefics 0%
Materials 70%
Ergonomics _
Finish 70%
Scale of ik

Plastazote fan turbine so it doesn't
harm or injure the user whenaver is
spinning. Also it is a light material and
fakes

Fileled rounded edges 1o
avoid the user from
gelting  hamed  and
injuries,

Flexinle melal pipe to
change the air curenl
direction made by the
fan. This way it makes it

Thermistor is below
the fan so it does
nol get affected by

really  ergonomic  and the fan.
adaptable  to  different
situations,

USE enfrance to supply
power for the fan

Filleted rounded edges io /
avold the user frem

geting  harmed  and

injuries,

This design meels the meost of the
specifications and has an amazing look
which is the reason why I'm choosing

thus design to Improve forward

i Meel of

Specification 5
P requirements

kR

so it can safisfy the  pipe  might  another Cost 70%

user if benl af have fo be material than | Time _
different angles. It imported acrylic so it | -

is also sufficiently which may doesn't harm Client _
small to fit on a USB  take a week  the e _
enfrance but not to get here. environment. ;

big enough foo The Enviranment 0%

look modemn and Plasiazote Aesthetics —
dynamic. The USB turbine could ;

enhrance takes get easily Materidls —
away ihe need of damaged as Safely —
batteries and it is a weak -

facilitates the material. rgonomics [ R
accessibilty for the fosh [
user when using o sedle of

=
=
>
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Thermistor located al the
side o nol inlerfere with
the air current created by
the furbine

Three turbines to create a
powerful air current

Fileted rounded edges to avoid the user
from gelling harmed and injuries,

Plostazote  furbine  to
make the enough oir
current needed and 1o
avoid accidents  and
injuries

Plastic mushroom fo
secure fan lurbine

power for the fan
This design meets most of the

I'm not taking this design forward.

USE enfrance to supply

specifications but if lacks of ergonomics
which is really important so that's why

_w| AR Meet of r
,,,Mi' Speeiicuion requirements |8
- 70%

Thermistor located al the
side to not interfere with
the air current created by
he turcine:

Use enlrance to
supply power lor the
fan

Llong plastic cable
for the fan lo have a
nigher reach and
accessibility

Fileted rounded edges to avoid the user

from getting harmed and injuries,

: : .{“_

i

Metal turbine  fo
give a strang air
current

Metal  rack  to
protect  the user
from injuring due to
the metal furbine

Legs fo stand the
fan

This design meets some
specifications, but it’s o bi
heavy plus doesn’t look
good, that's why I'm not

taking it forward

e requirements

The turbine is It can only point  Give the Cosl The current It is to big and Try to reduce | Cost
made out of perpendicularly  possibility forl T gave by the fan  heavy which the size and -
Plastazote so it to the laptop the fan  to e is strong so it makes it weight of the iie
is not harmful USB enfrance so  move and | Client 70% saitisties the disturbing to a  whole fan. Also Client 5%
| when it is not very increcse the Function comforts of the certain extent to  try  and Funcii
touched. The accessible range of user, The long if you are change the P
design isn't  always. accessibility. Environment 0% cable working.  The turbine Environment 460%
excessively big ’ o connected to melal fan has  material X
as it is the right i CEE the: USB gives d high fisk of because metal | Aesinelics
size fo give a Materials mobility and injuries even il fins spinning at Materials
strong air fat accessibility for  the security  high speed
current without Salat the fan. rack is there. isn’t safe af all. kil
much use of Ergonomics Ergonomics 45%
space. Finish Finish 70%
Scale of i Scc_:le 91‘ N/A
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Reinforced sirip fo hold
the turbine making it not

touch arnything.

Folystyrene case so it resists
scratches and it is strong. A
problem would be that it is

pretty stiff

Rounded edges so il is easily
held by a hand and not
The main problem
is that it wouldn't e stable

narmful.

standing.

'__,)," 3 ] i :.:

It is  easily
manipulated
and it s
comfortable
to refresh
ohe  person.
The turbine is
made out of
cupboard so
i s not
harmful
when
touched.

The thermistor will be af the top so it

doesn't get affected by the wind
created by the lurbine or the heaf

radiated fram Ihe body

1= .';:-‘;‘i

It doesn't meet
the expeciations
of the audience
as it is ran with
batteries and ifs
use is for ofher
causes than
feeling
uncomforiable
while working.

entrance for
charging it. Also
stabilizing the
base so it can
stand on a plain
surface.

Fan it's made out of
cupboard  because it i
lighter and therelore  less
energy is needed fo be

maoved, it
and b s
whenever I
speeds.

easier
switch  will
ocoupies les:

specification:

Cost
Time
Client
Function
Environment
Aesthelics
Materials
Safely
Ergonomics
Finish

Scale of

On/Olt switch has a grip far
manipulating.

This design meets most of the

good and maedern lock and
has a clear function.
Neverlneless if isn't designed
to working people using
laptops so I'm not developing
it more,

B Specification

Give it a USB |

is really cheagp
not  harmiul
aveling at high

The
be sliding as i
s surlace.

s, has areally

eet of

M
requirements |

70%

70%

80%

0%

/A

The thermistor will be al the top so it
doesn'l gel alfected by the wind
created by the turbine or the heal

radiated from the body

Palystyrene case so it resists
scratches and it is sfrong. A
problem would be that it is
pretty stiff

Con/Off button is there so
when being held by o hand
it wont ke accidentally
pressed.

This design meets most of the
specifications and looks modern.
However it isn't designed to

working people using laptops so I'm

not taking it to improve it forward.

It is  easily

held and the expeclations
recilly of the audience
comfortable  as it is ran with
to be used a batteries and ifs
lot of fime. use is for other
The steel fan causes than
makes  the feeling

air current  uncomfortable
oulput being  while  working.
stronger. Also is not very

safe  having a
metal turbine as
even if there is a
rack, it might be
dangerous.

It doesn’'t meet

Melal turbine so it gives out
a stronger air current and it is
alsa resistant to scratches.

Security steel rack so it
protects things entering the
fan

Whole on the middle so it
can be held by a hand
easily.

|

Rounded wvertex to give o
cool and modern design.
The main problem is that it

wouldn't be stable
standing.
Specification
ey i requirements
Give it a USB Cost ' 0%
enfrance  for T
charging  it. il _
Also  stabilizing Client -
Function
can sland on
a plain Envircnment 0%
=
Changing ihe Aesthelics
fan will also be Materials 0%
suitable as a
Tt Safet 80%
metal turbine is 4
not safe at all. Ergenomics —
Finish 75%
Sl N/A
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Cost The casing isn't geing 1o be much expensive as it 15 going fo be
0os vacuumed formed from MDF wood which is really cheap.

The casing of this design is
based on a 5-side cube

The product must be aimed and designed for people older Than 15 years,

. . Client all genders, that tend 1o work or use a laptop a lot especially on hot
alike shape, with round seas0ms.
filleted edges. It wil be
stuck at the top of the . A0 LA RAL .
v 3 : F i The Function of the casing is designed to hold justly the most components
flexible metal pice and it uncrion as the motor and to hold the mushroom with the fan turbines.

will hold the motar inside
and the plastic mushroom
and fan turbine oufside.
it wil be red bright
coloured so it is attractive
at first sight for the client.

The mould of the case will be vacuumed formed from MDF which means
Environment that it is environmentally friendly as it is using the leftovers of wood used
for other projects.

The case wil be big enough to hold the motor and the rest of
componenis apart from being able to hold the plastic mushroom ta

It will also be red as it was Aesthetics maintain the furbine in place. Nerveless it must be small encugh to not
the most favourite colour 3$§gra5ifcunnecessqry space to make the design look modemn and

on the research page.
The case should be as
small as possible where
the motor can be fitted
so it has a dynamic and
modern look.

) The case of the fan will be vacvumed formed out of polystyrene from an
Materials MDF mould. The cose wil be made stuck with the ofher pars with PVA
glue.

The case will have round filleted edges to aveid the possibilities of hard
Safety edges to injure the user. Also the use of polystyrene is cutling off the risk of
the case to be magnetized and therefore shock electrically the user.

The case will have fileted and round edges so when grabbed fo change

Ergonomlcs the fan direction, it does not harm or uncomiort the user,

o The case finish will be o bright red acrylic as it was the mos! choesen one
Finish on the polls as the favourite colour for o fan. It will also be bright to be
strikina at first sight to call the user's attention easilv.

Cambridge O Level Design & Technology 6043 79



Coursework Handbook

| will Yenka to make the circuit modelling, which is a The next circuit was added to variable resistors and an LED
CAD circuit modelling program. This is is the first to see if it was working properly. | also added a fransistor
circuit which is the most basic one for running the to increase the efficiency of the circuit and another
fan. The circuit I'm making is a fan which must be parallel variable resistor fo make the fan turn spin when
tun on at 27 °C. It has a basic 2V battery, a getting hot and not when getling cold.

thermistor and a motor. | could notice that it worked
but the motor moved really slowly when the fan to
be effective must rotate really dynamically.

Thermistor Variable resistor

Thermistar

=40

= LED

- y, -

~ l_ i Rl ov 7
2 1kG
baftery 20 y
i battery = -~
g 1 knl fransistor
13
it
9V T

-

Trermistar

The final circuit after L S

The next circuit was g
it worked properly, l_,[. Y 28 46 ko
°C

added the motor balery

with some to see if it there was o problem
work.  The  motor | as the source of %
spanned really fast ov ¥ i energy needed must T
which meant the fan _ e ‘; have been 5V as it is
was readly for use. 1) },‘-r- H“;;Sm the maximum
voltage a USB can
resist is 5.
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The final circuit affer it worked properly, there was a
- :&. problem as the source of energy needed must have
' been as it is the maximum voltage.

The next circuit was added fo variable resistors and an LED fo
see if it was working properly. | also added a transistor o
increase the efficiency of the circuit and another parallel
variable resistor to make the fan tum spin when getting hot
and not when getting cold.

The final circuit is finally exactly what | wanted and

what would fit the project. The 5V battery s superb

as it is the voltage the USB can supply and it works

totally fine. The fan will start spinning when the

thermistor detects more than 27 °C it wil let the

electricity flow through the circuit which will make 5/v
the motor (fan) spin.

N~

¥
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A Gantt chart, commonly used in project management, is one of the most popular and useful ways of
| showing manufacturing steps showed against time. On the left of the chart is a list of the steps to follow on

the manufacturing and along the top there is a suitable time scale. A Gantt chart is used to measure time

on the manufacturing wisely so some parts aren't rushed or skipped. In this way is clso easy to show how |
| did control the time on the manufacturing of the project which was successfully done

On these Gantt charts | am showing that every week we had 2 lessons, of 80 minutes each, which each
time another type of work had to be done. In this way | could arrange fime and make sure | don't take too
long or too short on each part.

Week 1 Week 2 Week 3

Task
80 min 160 min 80 min 160 min 80 min 160 min

Plan the circuit on Yenka -

[ Get the electronic components for the
: © circuit

Solder the components onto the PCB

Testing and perfecting the circuit
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N

Week 4 Week 5 Week 6
80 min 160 min 80 min 160 min 80 min 160 min

Task

Design on CAD the mould of the MDF

Vacuum form the mould with acrylic -
Sand the vacuumed acrylic to get a
single part
Polish and connect it to the circuit -

Week 7 Week 8 Week 9
160 min 80 min 160 min 80 min 160 min

Task

Design the case cn CAD according
to the length of the circuit

Print a cupboard base design to
test measurements

Print the design in acrylic
Drill wholes on the case

Fit the PCB, the circuit and the fan
inside the case
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Design MDF mould for fan
case

Vacuum form the MDF
mould onfo acrylic

Sand the acrylic case fo
gef one single part

Design on CAD

Print on cupboard to
prevent measurements

Drill holes on the case

Fusion 360, a computer
prograim

Vacuum forming machine

Sanding paper

2D design a computer
program

Laser cutter

Pilar drill

Acrylic sheet

Cupboard

| have to make sure that
the design | make is
possible to vacuum form

| have to check that there
is no dust or there are no
impurities on he acrylic.

I must not sand the edges
too hard because then the
shape | changed and the
fan would lose it's
symmetrical look.

To check that everything is
fine | have to assure that -
the measurements are right

To check if the
measurements done in the
CAD were working, once
again | have to print it off
on cupboard to check if
everything really does fit.

| must check that the holes

are the perfect size so the
cable and thermistor

popping out are not shown

80 min

80 min

80 min

80 min

80 min

80 min
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Design circuit on CAD

Get the components
for the circuit

Solder the compeonents
to the PCB

Testing and perfecting
the circuit

Yenka program on
computer

Solder iron

Here | would check that
in the program that the
circuit is fully
Functioning and simple.

I have to chose every
single piece of
equipment wisely to
) prevent mistakes and
dysfunctions on the
project.

| must check that
solders are neatly
separated to prevent
Solder malfunctions on the
project because of
crossed cables

| needed to check if all
of the circuit was fine
- and optimise it so the
product improves each
fime.

80 min

80 min

240 min

80 min
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Tool

Soldering iron

Tensol 12 glue

Wood Miler

Laser Cutler

Vacuum former machine

Sanding paper

Fillar drill

Risk

The solder is about 400°C which is an
instant burn, apart from the molten
iron which can stick to your skin as

well.

This chemical is carcinogenic and
very toxic if inhaled a lof.

This machine has a blade which
goes really fast and can instantly cut
your skin at least with the most
minimum confact.

The laser culter culs with a strong
beam of light which means that is
really hot so | you fry 1o take your
printed stuff right away if might bum
you. Also some fumes it produces
are toxic.

The vacuum forming machine
produces o high amount of heat to
mell plastic, which means that in
contact with your body con burn
you.

The sanding paper has a rough
surface which after moving it really
fast, if it touches your skin it can
damage it.

The drill moves really fast and your
hand is exposed. Also some bits can
land on the user's eye.

Me and everybody nearby

Everybody near it

Everybody near it

Safety
measure

Use this tool responsibly, not
using headphones, wearing an
apren and using safety glasses.

Use in a ventilated room and try
to remain it closed for as long
as possible.

Put a big sign or do no let
anyone come near this
machineg while in use.

Try to put a mask on and wait
some time after the laser cutter
finished printing so it can coal
down a bit.

After vacuum forming wait
while far the machine and the
plastic 1o cool down a bit.

Try lo be careful when I'm
sanding making sure | don't
sand my finger.

Use safety googles, an apron
and always be careful while
using it
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Circuit
Component Quantity Cost per unit ($) | Total Cost ($)
LED 1 0.5 0.5
Thermistor 1 0.01 0.01
9V Battery 1 4 4
Fan 1 5 i}
FCB 1 6 6
Wire [400mm) 2 0.2 0.4
Resistors 4 0.2 0.8
Solder (400mm) 2 1 2
Transistor 1 0.5 0.5
TOTAL COST 19.21
Casing
Acrylic Sheet 2 3 10
Tensile Glue (per litre) 02 20 4
MDF wood 2 0 0
TOTAL COST 14

Total cost ($)
Circuit 19.21
28.21
. Casing g
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First of all 1 had to make the circuit
by soldering it with scldering ion, This
took really long.

Then when # is cut, | had this litfle
piece lefl which was smaller than

my hand

Then | had to create the design in
Fusion 3480 according to the sizes
of the fan because this case was
going to profect if.

After | made my design | built an
MDF with bigger dimensions fo
then be cut onto the mould.

Then | put it onto the wood miller
to cut the mould.

| had 1o put this onto the vacuum
former, which hos on top o red
sheet of acrylic that has o nice
colour,

This small piece was left which is
good because is the last part for
this part of the case.

After | got it out | had 1o sand it
for really long wunfil | got it
separated  inle  two  different
pieces. This sanding process ook
long.
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First of all | had to make the casing
design on CAD (2D design)

| used tape to secure it while it was
drying out. | pasted everything but
one side as the circuit was going 1o

The design was really good so | put
It onto the laser culter and cut it so |
gel & singular pieces which form a
box

After the box was made | had 1o
add some heoles in it so the
thermistor and cables pop out.

| had 1o figure oul the forming of
the box to then paste it.

After | figure out the sides, | pasted
it with silicon so it is resistant.

inside.

| used this screw van to add screws
afferwards to check the circuit
whenever | want easily.

The nexi part was to make this little
monomer pieces which were going
to get the fan, these were 3D
printed.
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First of all | had to sand al of the litfle parts | used,
as they were 3D printed they had lots of
imperfections.

These imperfections had to be sanded away as
they needed fo fit cne anclher and also 1o be
smooth to increase it's ergonomics.

| had to wait 5 minutes holding it as that is what
Ihe glue fook o dry off.

| then pasted the last part of the case, with the
PCB inside and the long sustainable 3D printed
joint stick had the cables inside going outside the
hole on the case. | pasted it with thensol 12 glue.

And here it is the finished product
which works periectly well!
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Introduction

| had to go around the counlry fo ask lor advice to my target
audience as they where the area where my product was going to be
sold. Really the only requirement is thal they use a laptop regularly and

that they live on o place thal reaches more than 27 °C. | had 1o look for
Comments people different ages, areas of use and genders. | had to fravel around
two different cilies to ask this parlicular people. A student, a teacher and

Cedric, 19 years old, is o substitute teacher

that comes from Switzerland. He came fo Peru
to work as a subslitute maths teacher of
primary sludenfs in o private school called
Innova Schools San Miguel. He tends o use a
laptop regularly as all of his papers and works
for the children have 1o be on a dynamic and
accessible place, He always complained
about the hot dynamic atmosphere in the
infrastructure of the school, which makes him
somelimes wanting to work outdoors, which
makes not notable difference at all. The fan
wds successful in its job as it turned on
whenever it gol colder it furned off. As he uses
his lapiop regularly makes him a good reliable
tester. As he is a person which represents the
young adults necessities, makes him really
helpfulin this research.

Recommendations

Cedric suggested that the fan was sometimes
not helpful at all when it was used outdoors as
sometimes the wind disturbs or predominates
the air current proportioned by the fan. He alse
suggested that the fan should also have a
longer cable which is connected 1o the USE for
a higher reacch and availability as the current
one is relatively short which gives o much
limited options for the use of the fan.

Cediric, 23, Substitute Teacher
n ; T

a hotel manager. They gave me each a comment and o

recommendafion.

Mandy, 42, Hotel Manage

Comments
Edna, which is 42 years old, is a Hotel Manager Huaraz, which is
on the mountain zone of Peru, This is a good example for he
audience from dynamic climates as the mountains, as
temperatures on the day vary a lol depending on the sun. Edna
doesn't use much his laptop as the hotel has still o lot of
segmenls done in paperwork instead of cnline. The fan where
she lives on her fricl was successtul as temperalures varied a lo
through the day so the fun tumed on and off several fimes. The
product satfisfied her necessilies af most whenever the
temperature raised. She said she liked the fact that she didn't
need to furn on and off the fan several times which saved her
some time. However she stated thal sometimes having a
colourful fan all of the time beside you might be a bit

glishaeting: Recommendations

Edna suggested that the design should be changed to
something that looked more profassional to be suilable for an
office. She said that that could be possible if The colours where
changed to a grey scale fan. This would also suppaort the idea
that does not distroct much the user while working as the grey
scdle colours are more likely and similar to be the colours of the
dasks. Another suggestion was thal the USB cable was longer to

Comments

Nikole is @ Peruvian 52 student on a public bearding school
ot distinguishing  studentfs "Colegio Mayor Presidente del
Pert". She uses a laptop regularly for her high performance
work,  She fold me she has had complains before when
high temperatures came on summer and autumn. She has
also told me that where she lives the temperatures change
a lot throughout the day, so the fan test on her was really
helpful and positive as she meets the most specifications
for the fan use, She suggested that the fan was a
comfortable size and that it produced refreshing air

currents. 5
Recommendations

Nikole suggestied thal somelimes the fan was a bil
comfortless as it didn't always fit on tight spaces like the
one at the photo. This might be improved by making the
fan be held from the USE enlrance, being lighter and more
ergonomic for a better use. She also suggested that the
deign looked offbeat and like a cliché. This might have
been because there wasn't much contrast in the colours
which suggests thal next lime it will have o mest complete

design. Nikole, 13, Student

Cambridge O Level Design & Technology 6043

91



Coursework Handbook

Cost

Client

Function

Environment

Aesthetics

Materials

Safety

Ergonomics

The casing costed around $14 which is a bit higher compared
to what was expected. This high price was mainly due to the
2 acrylic sheels used for the two parls of the casing.

The product’s design makes il attractive for all genders and
ages as it has dynamic colour and a professional look.

The function of the fan case was precise as it didn’t occupy
large amount of spaces and it covered the circuil and the
PCB sfficiently. An improvement could be thal the case
wasn't thal big so space and amount of acrylic would be
used mare efficiently.

The environmen! wasn’t impacted wisely because of the use
of MOF which is basically reused wood. However there are
large amounts of energy used to 3D print the conneclors and
for the wood miller to cut the wood base.

The case is big enough to hold the PCB and circuil, bul
doesn’t occupy a large surface area when standing. The
neck connector is stable enough to hold the fan but light
enough fo be moved easily.

The use of MDF was successiul to vacuum for the acrylic as it
was cheap and the best oplion possible to use.

The case had fileted edges which where made to prevent
accidents and injuries against users, this was successful as if
didn’t affect the function but prevented lots of possible
accidents and injuries.

The neck connector was well sanded so when it was
grabbed to change the direction of the fan, it was smooth

The price of the circuit was much higher than the expected.
as it costed $19,21, which raised massively the price of the
product. This wasn’t geod as the price was much higher than
expecied which means less economic winnings.

The average user chose the 27°C mark for the fan to spin. This
meets the expectations a it works towards thal lemperature
rark.

The fan was precise for its function as the circuil fumed on al
27 °C which was the temperature which was chosen as the
average of the people in the research.

The use of the battery was the only thing that affect harshly
the environment, and it was the only thing the circuit didn’t
must have but thers isn't an easier accessible option.

The use of the USB enfrance reduces largely the use of two
batteries to just one, and therefore less space is needed for
the case.

The use of soldering was really effective as it joins the circuil in
an easy and reversible way.

The Tan turkine isn't heavy as well as if doesn't have a sharp
edge and therefore if a finger touches 1, it will not be likely for
the user to harm.

92 Cambridge O Level Design & Technology 6043




Coursework Handbook

The fan’s turkine in the original
model where without any cover
as they were open to the user.
This wasn't very good because
some small unwanted object
which enters the fan turbine as
the fan is turn on, has the
possibility  of  breaking  or
damaging the circuit. Also it is
possile  that if a finger
accidentally steps on the way of
the working turbine it might harm
or injure the user.

An improvement or solution to
this problem was to create a
removable rack made out of
acrylic, which would be cut out
in a laser cutter. This rack would
prevent  the damage  of
unwanted objects as well as
protect the user from possible
injuries made by the turbine.

The fan’s casing for the PCB had its vertices pointy and
sharp. This wasn't positive as it reduced the ergonomics of
the product as whenever the user wanted to grab the fan
it had to beware of the sharp comers to avoid getting

harmed.

The improvement to this part of the product was to fillet
the cormners of the cube once its built. This would've been
possible with sanding paper, by sanding the corners slightly
so there isn'l @ hole crealed but encugh fo reduce the

possibilities of any harm or injury.

This is the overall look of an improved project
all the way. First of all it has a steel pipe
instead of the 3D printed neck fo hold the
fan. This material is more effective o hold
the fan as its more steady and much more
ergonomic, as well as it lakes less time fo
manufacture. The cubic base that holds the
PCB and battery has. been changed o a
frustum as it is more ergonomic as well as a
modern attractive design. This design also
contains the acrylic rack fo cover the fan cs
it is safer as well as has a much better look.
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3.1 Moderator’s assessment of Project C

Criterion

1. Identification of a need or
opportunity with an analysis leading
to a design brief

‘ Comments

Relevant investigation with appropriate analysis of the design need, the identification of the
intended user(s) and a functional design brief. Questionnaire of user needs.

Mark

3 marks out of 5

2. Research into the design brief
resulting in a specification

Some relevant research relating to existing products, includes random materials with limited
reasoning for their use in the product design. Questionnaire acknowledged in this section. Well-
justified specification.

6 marks out of 10

3. Generation and exploration of
ideas

Good range of proposals with integration of simple models to help further explore ideas.
Appropriate drawing techniques used, with annotations, to explore most of the technical aspects.
Ideas are evaluated with some reference to the specification points.

14 marks out of 20

4. Development of proposed
solution

Adequate evidence of modelling and trialling, or sketches with annotations to assist technical
decisions about the circuit. However, there is limited evidence of development of other features
of product.

7 marks out of 15

5. Planning for production

Circuit diagrams are included but no working drawings of product. Cutting list with approximate
cost of parts. Detailed sequence of stages of manufacture.

5 marks out of 10

6. Product realisation

The overall outcome is finished to a good standard and functions well. The product meets many
of the requirements of the specification. Good photographic evidence of making.

20 marks out of 30

7. Testing and evaluation

Total mark awarded

Limited evidence of product being tested. Evidence of some evaluation against specifications
and third-party comment. Identification of simple strengths and weaknesses of the product
leading to some conclusions with proposals for further development.
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