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Year 12 Scheme of Work

Autumn 1 - Developing Practical Skills and Theory Knowledge -
Lamp

Autumn 2 - Developing CAD and Forming Skills

Spring 1 - Mock NEA

Spring 2 - Mock NEA

Summer 1 - NEA - Begin Year 13 Main Project



| Developed.concept ideas,‘l..,

Implementation of cad

After choosing my four favourite
designs | went and created versions of
them in blender however | found this
software to be not as optimal as

This product features a hollowed out steel tube

which threads into in insert inside of the wooden
base which will be painted red. Throughout the
steel tube are wooden boxes which will help in
place with set screws and each painted a
different vibrant colour to match the Memphis
design style and to add to this on the middle box
ichis bent into a zigzag

others s opted for Fusion26Q instead .

g Design.‘B. [

This product features a wooden base with a
box fixed on top with a mortise and tenor
joint and above this is 3 acrylic peles each
of different colours which are alsp inset
20mm into the wooden box and on top of
these there is a singular piece of acrylic

which 3 plastic ball fixed on the edge and it is,

which isia computer aided design
software which allowed me to
recreate my sketches into 3D renders.
1 did this because it means | can easily
change sections of my product as well
as integrate certain features which
would npt be possible to be shown as
sketches e.g., how different sections
will be joined or what they will look
like from different angles. Another
positive iof using fusion360 is that |
have the capability of 3D printing
smaller scaled designed so that | have
a physical object which can inspect for
weak points and get my clients
feedback on.

1 believe creating my designs in software
suchvasf'lsinni':'ﬁowas-aaood:idea
because it gives me an idea of what my
sketched designs would fully look like

however it had its drawbacks in the fact
that | had t h 1 b +h

held in place with glue for the ball and at the
other end the acrylic in inset into the wood so it is
firmly held in place and is strong enough to hold
its self-upright. And the bulb will be located at
the top of the steel tubing on the wooden disk
which also has a hole in for the cables to be able
to go through.

featuring 5 major bends jn,order to achieve
its peculiar shape and this will b& achieved
by using the heat gun to concentrate hot
air on areas so that I can bend them to
their desired angles. The base will be cut to
size on the table saw to achieve precise
cuts and then painted a bold yellow colour
inorder.to stand out and be easily
identifiable as 3 Memphis product.

soﬁvmandwokai;tofwidandem
to achieve models | am happy with.

Design C

This product starts off with a wooden
rhombus as the base which will be painted
a vivid and bold colour before carving out a
small section for the acrylic bar to sit in
before | bend it around a S0 degree curve
which is where it meets another wooden
box fixed on top with glue or screws and on
the top of this wooden box is another piece
of clear acrylic which will be secured in a
similar fashion to the first piece and this
will bend around another 90 degree curve
before bending back in the opposite
direction to create a flat section where on
the far end 2 vacuum formed semi spheres

will enciose a bulb but separated by small |

pieces of acrylic bar to allow light to get
through.

Design D :

From the top of this product there is 2 acrylic
bars which intersect at a 50 degree angle and
these are connected at their base to 2:more
acrylic bars which are bend around 180 degrees
to create semicircles which both connécton a
wooden disk which is where the light will sit and
this is surrounded by a large acrylic cohe
segment which goes all the way round and | will
create this by Iaser cutting out the flat plan of
the shape then heating it and bending it round
to create the desired shaped. The wodden disk
also connects to a wooden pole which goes
down to a square wooden base which:could be

| vinyl wrapped into order to get a specific design

which cannot be easily painted on.
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Development — Models 1:

E,
—
The mcdel was used to test the
stability of the design. Throusgh using
this model. I fcund that the design was
unstable as it could be easily pushed
cover. This was because it had nc
suppeorts on the frent or back cf the
design making it vulnerable tc falling
cver backwards or ferwards. In the
next medel 1 will address this issue by
making sunpcerts on the front tc make
it more stable. Ancther problem with

this model is that the different
colcured Legc bricks distracted you

Model Analysis:

Model Analysis:

The mcdel was used to test wether the the
added supports of the frent would impreve the
stability cf the design. The added supports
improved stability of the design, as it stcoped
falling cver. Eowever the weight of the bulb and
lamp shade pcsed a new problem, as the the
arm started tc bow under the weight. This
means that in any future medels I will need tc
add more lavyers cf cardbeard cn the arm te
suppcrt the weight cf the bulb and lap shade.
©One gcoed this about the medel is that masking
tape can easily be applied to change the
pesition of the arm, and changes can easily be
attached tc the cardbeard using het glue or
masking tave. In the next iteraticns of the
design 1 am gcing tc see wether the lamp weuld

lcck better if the lamp was placed differently.

when locking at the shape of the
design. Tc improve this in m> next
model I will use cardbeard as it is cne
colour and will nct distract yeu when
Iccking at the shave cf the design.
Fowever making the model out of Legc
was auick and easy. In addition, vcu
can easily make adiustments tc
earlier iteraticns.

ca

Model Analysis:

The mcdel was used to test wether the lamp would
improve its aesthetics if the arm was in the centre
of the the twc suppcrts. This was because in the

last mcdel the design lccked dispreperticnal as
the new suppcrt lock like it had been stuck on the
first del with ne -1 itmay
improve its aesthetics if the arm as in between
both supperts to make the the promcticn of the
design meore equal. | preferred the arm to be in the
middle cf beth supports, but this previded ancther
issue — the balance cf the arm. In the last model
the added support balanced the arm, but when
the arm is in the middle cf beth supports, there is
ncthing te balance the weight cf the lamp and
shade. It could be stced up, but it was unstable; to
fix this issue the arm cculd extend past the base.
and a ccunter weight cculd be added to balance
the weight cf the light. This is an issue 1 will address
in my next medel.




Whats Assessed?

Year 13

Paper 1

Technical principles

2hours 30 minutes

309 of final mark

120 marks

Technical Principles Includes:

Matenals and their applications.

Performance characteristics of materials.
Enhancement of materials.

Forming, redistribution and addition processes.
The use of finishes.

Modern and industnal scales of practice

Digital design and Manufacture

The requirements for product design and
development

Health and Safety

Protecting designs and intellectual property
Designs for manufacturing, maintenance, repair
and disposal

Feasibility studies

Enterprise and marketing in the development of
products.

Design communication.




Whats Assessed?

Year 13

Paper 2

Designing and Making
Principles

I hour 30 minutes
209 of final mark

80 marks

Designing and Making
Principles Include:

Design methods and processes

Design theory

Technology and Cultural Changes
Design Processes

Cntical Analysis and Evaluation
Selecting appropriate tools and equipment
and processes

Accuracy 1n design and manufacture
Responsible Design

Design for manufacture and project
management

National and mternational standards in
product design.




Whats Assessed?

NEA - Year 12/13

This 1s one of my other desizns that uses 2 folded horn for the low mid-rang= and a square hom for high mid-range and a small homn in the middle for high frequencies. It has the low mid horn under
the high section, which means that they aren't point source and won't create 2 line source very well.
One of the positives of this design is that the drivers are pretty much at the same depth. This means they require much less processing.
My client said that he want 25y to transport and lightweight. This design has incorporated this by losing the top part of the housing. This has made it much lighter and easy to c
zround, butit has subsequently made the design more delicate
. . . ~ . 1 have designed the box without the top sides a5 skeleton enclosure. the mid-range and hf don't nesd 2 tuned chamber, 5o they c2n g0 anywhers really. This helps to lower the number of materizls
Y ~ - ~ o - - ~ ~e needed to build the enclosure, which also means they teke less time to build 2nd are much lighter. One problem with this is that the delicate components will be exposed. They will be more likely to get
r(l(/ 1 (/ (1 (lpp 1L (1 1() Il () e L l I I 1(/ (1 damaged as a slight knock could crack the horn. This design would be more suited to 2 permanent install in a venue, where it doesn't have to be transported anywhere. | have designed the speaker so
g that the angle on the top hom czn be changed to angle it up or down. This allows the sound to be directed into 2 section of the raom. The box is shown stood up right in the images, but itis

multifunctional, as it can be turmed sideways to create a hang of boxss. The multi funct

nality allows my cient 10 use th

design In a range of venues.

principle

A benefit of this come madular if the client wants. He can Un attach the high m ion from the low mid-sectio 3d more boxes underneath. It means that | can design
tack. Having more boxes with each other will create a louder sound source, but it wil also cause cone filtering (when drivers interfere with each other) which

ci g
and design and making mor s
C c d C won't sound pleasant. This design just used a square harn that won't couple well with the boxes sither side of it. | could make the HF horn reach the side of the box, 5o that the boxes can couple with

sach other 2nd become 2 line source {which will be mor fficient, getting more level out of the speakers)

One of the problems with this design, is that the low mid-range driver is exposed to the environment around it. If it's raining outside, the driver will get wet and will have more chance of water getting
inside the voice coil and shorting it out. The design could use a ply-waod enclosure, 2s ply-wood is easy to work with and is strong, which is needed when it's a potential danger to people. Ply-wood is
als0 good at keeping water out and isn't damaged from short exposure to water. If eft in the rain for months, it would start to degrade, but being in the rain for an event wen't affect the ply.

The bxes could be stacked on top of each other (s pictured on the right) and the low mid drivers would couple well and become more efficient. They would require 2 tilting system so that the baxes
cover their own area instead of covering the other boxes area. The speaker also hasa forceful lnok to it, which 2 lot of venues may not like

principle

My design brief tells me what | need from my design and how | want to achieve a product with function in mind and nice aesthetics. | have looked at the distribution 25 | want to se how the
product will get to the customers. | have talked about its success, key feztures, its target user, distribution, moodfeel and its competitors. | did this because it will help me to lay out my
intentions sa that | can be more crgznised with my designing. | have been able to think sbout the sesthetic of the design and how my client could change it on the go. Creating 3 design brief has
made me think sbout what's nesded out of the product and why it's nesded. | have slso looked st the Iter stages of the progucts life.

Substantial design and make

project VE/IRS,IICRADJOES/CN/

This is my first iteration of the design
using Google sketch up for this as it allows
me 1o create complex geometry. | used
the calculations for win LSD and used
them to design the enclosure. Each driver
compartment has 2 volume of 26 liters. |
designed the shape of the enclosure
around this so that it would be tuned to
&5 Hz the frequency | am wanting the box.
10 produce]. | created the rough shape
3nd measured it volume. The first shape
had around 21 liters, but after changing its
dimensions, | 0t it up to 26. I then added
the port to the design. | used its length,
width and height dimensions to get it
2ccurate. | then measured the inside and
outside diameter of driver, removing the
area for the driver to go into, and leaving
3 ring to strew itto. | also added a space
for the HF wave guide. The box has 2
trapezoidal shape, which allows it to be
angled when in an array.

509% of final mark

1 have added to much of an angle to the
box, meaning that the driver size behind is
100 fimited for 2 10 inch. It works on this
design, because the front of the box has
such  large height but lowering the

- heightand changing the angle would
allow me to use 2 10 at the back whilst
making the box smaller. | have aiso added
2 extra panels to the back of the box that
can be unscrewed to access the drivers if
there are any failures. This means that you
don't have to take the grill off and then
the driver. | have 3lso 3dded 2 ports to the
rear design but used the same cross-
sectional area for each one. This will not
work, as | should have halved the cross-
sectional area to have 2 ports. | will likely
justuse one port (same size 25 the
others).

Written or digital design

portiolio and photographic

L]
evidence Of ﬁnal roto C S o st b m|
] There are pros and cons to this design. The arrangement of drivers and ports works well, but the angle of the box is too steep and wi

need changing. The front of the box is too high, which makes the box unnecessarily large, making them too big.




Initial CAD Drawings
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try & protesvonal sssociate snd | will weid the components together 1o cre.

Pandiebar wi be partiafy rubberiied 1o sow the rider 10 steer salely wit
(deck a3 2 vingutae

vikcone rubber or wood, depending on the tactors it affects such an,

the mot peactical alows

frame 1t will 300 be fokdable with & yamphe hinge mechanam,
latching s

As with
varant

na g
and electric control system. The scooter weuld be powered by
of the vehicie and the rider would use levers located on the
scooter and the braking force.
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I enjoy Product Design because
it is fun being able to think of
an idea completely out of
nowhere and bring that idea to

life. Product Design is a good Student VOice

subject to take because it will
develop practical skills and
also teamwork with your
classmates.

It allows you to be a lot more
freer with how you decide to
work practical wise and the

theory isn't too dissimilar to
the GCSE so isn't a big step

up.

For me, DT is a fun and creative
break from the more difficult
subjects I take. A level DT is

more engaging and you get to try

things you have never done
before.
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Grammar Schoc Product Design

SIXTH FORM
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Course Leader: Mrs C Burton

Why Study Product Design?

This creative and thought-provoking qualification gives students the practical skills,
theoretical knowledge and confidence to succeed in a number of careers, especially those
in highly sought after Science, Technology, Engineering and Mathematics (S.T.E.M) and
creative industries.

Students will investigate historical, social, cultural, environmental and economic influences
on design and technology, whilst enjoying opportunities to put their learning into practice by
producing prototypes of their choice.

Students will gain a real understanding of what it means to be a designer, alongside the
knowledge and skills sought by higher education and employers.

Course Content and Assessment

A Level Subject content:
1. Technical principles

2. Designing and making principles




Assessments

+ Paper 1: Technical principles (written exam 2 5hrs) 30% of A Level

+ Paper 2: Designing and making principles (written exam: 1.5hrs) 20% of A Level. Mixture of short answer
and long response questions.
Section A: Product Analysis (up to 6 short answer questions based on visual stimulus of product(s)).
Section B: Commercial manufacture (mixture of short and extended response questions).

+ MNon-exam Assessment: Practical application of technical principles, designing and making principles
(substantial design and make project) 50% of A Level.
Evidence: Written or digital design portfolio and photographic evidence of final prototype.

Progression Routes

Product Design is an excellent qualification in its own right. It can also be used as a stepping stone into Higher or
Further Education to study the many and varied subjects within areas such as Industrial Design, Graphic Design,
Web Design, Architecture, Arts or Engineering courses and many others.

Entry Requirements

Students should have completed a GCSE Design and Technology course, attaining grade 5 or above in any area
of the subject. Candidates may also be considered without prior experience if they have achieved at least grade 5
in GCSE Maths, English and Science.



Student Case Study

Prince Henry’s Grammar School

Sixth Form
Product Design Case Study

Student Name Jamie Webster

BA(Hons) Industrial Design at Loughborough University

Please could you outline your day to day routine at work?

I'm currently working on 2 major projects; one with an organisation called LIVES that operate in
Lincoln, designing an educational product that teaches/engages primary school children the
importance of CPR and how to perform it. The other designing a catalogue of shopping centre
Christmas decorations for a company called Fizzgo projects to be manufactured for display in 2018.

How has studying Product Design zided you in your current job?

I received an unconditional offer from Loughborough when I showed them my AS and current A2 portfolio at interview. I
mastered the C.A.D software I needed through this course and felt like I had a head start at university.



Student Case Study

Prince Henry’s Grammar School

~57 Sixth Form
Product Design Case StUdy

Student Name Ella Churchill

BA(Hons) PR and Marketing Relations at Leeds Beckett University

Please could you outline your day to day routine at work?

Ella is currently sitting her fourth year after carrying out a placement year at Toyota GE and Lexus
UK's head office in London. Her placement year saw her working in the Sodal Media department
for the two automotive brands, in close quarters with the Press department.

How has studying Product Design aided you in your current job?

Studying Product Design at PHGS helped me greatly when it came to coursework at university. I've had to complete
several portfolio tasks throughout my 4 years and felt at ease after completing at least 2, comprehensive and successful
portfolios throughout the A level design course.



Student Case Study

Prince Henry’s Grammar School

Sixth Form
Product Design Case Study

Student Name Chris Brown

BA(Hons) Product design at Nottingham Trent University

Please could you outline your day to day routine at work?

One of the great things about design is that you don't really have a day to day routine as every
day is different and you never know what is going to crop up. That's one of the reasons I got
into design!

What do you like about your job?

For me, I love the fact that each and every project is different, one minute you can be making a standard project look
attractive, the next you can be fine tuning a new design to make sure the function is flawless. I also like the fact I am able
to be creative and put my style into the work I do. The design world seems to have a more relaxed atmosphere to it than
other career pathways (until a deadline looms!), which is nice to weork in and around, again making the job enjoyable.



Construction
manager

Site manager

Construction managers organise the work on
building projects, making sure it's completed
safely, within budget and on time.

Average salary

(ayear)

£27,000 to £70,000

Starter Experienced

Skills and knowledge

You'll need:

e knowledge of building and construction
e maths knowledge

e the ability to organise your time and
workload

e leadership skills

e knowledge of engineering science and
technology

e business management skills
e the ability to use your initiative
e excellent verbal communication skills

e you will be expected to use a computer
confidently as part of this job.

CAD technician

Computer-aided design (CAD) technicians use
software to design buildings. machinery. goods
and components.

Average salary

(ayear)

£15,000 to £35,000
3 39to 41
Typical hours aweek
(a k)
Electronics
engineer

Electronics engineers design and develop
systems for industry, from mobile
communications to manufacturing and aerospace.

Average salary

£21,000 to £65.000

42to44
Typical hours

Skills and knowledge

You'll need:

* knowledge of computer operating systems,
hardware and software

« knowledge of engineering science and
technology

« maths knowledge

to be thorough and pay attention to detail

« analytical thinking skills

design skills and knowledge

« the ability to work well with others

to be flexible and open to change

« being able to use a computer terminal or
hand-held device may be beneficial for this
job.

Skills and knowledge

You'llneed:

design skills and knowledge

maths skills

to be thorough and pay attention to detail
excellent verbal communication skills

knowledge of engineering science and
technology

thinking and reasoning skills
the ability to work well with others
the ability to use your initiative

you will be expected to know how to use a
computer and tools to benefit this job.

WHY PRODUCT DESIGN?



e, G

ndustrial designer, 3D design
.
34 jesigner, inventor

Product designer

Product designers create new products and
improve existing ones.

Average salary

£19.000 to £50,000

40to42

Typical hours

Skills and knowledge

You'll need:
* design skills and knowledge

« knowledge of engineering science and

4 technology

N
Civilengineer

Engineering consultant

o the ability to come up with new ways of
doing things
« to be thorough and pay attention to detail

« analytical thinking skills
« persistence and determination

o the ability to use, repair and maintain
machines and tools

Skills and knowledge

o thinking and reasoning skills
« you will be expected to use a computer
confidently as part of this job.

Civilengineers design and manage construction You'll need:
projects, from bridges and buildings to transport
links and sports stadiums. ¢ knowledge of engineering science and
technology
e maths knowledge ) A
e knowledge of building and construction s e " = e
Average salary . ) Skills and knowledge erospace engineer
(El year) ® deSIgn SklllS and know{edge Aeronautical engineer
£94.000 to £80.000 e excellent verbal communication skills L ekl aride Lol el
) ) . * knowledge of engineering science and
Starter Expériencad e knowledge of English language technology
* maths knowledge
e thinking and reasoning skills « design skils and knowledge sk st
* to be thorough and pay attention to detail
° the abllity to read English « excellent verbal communication skills 539'000(0 EGKOV(LOO’
* science skills
Typical hours 40to42 e you will be expected to use a computer « analytical thinking skills
aweek fd l f h e b « the ability to read English Typical hours =3 to41
(a wgek) Con | ent y as part o t Is ]0 . * you will be expected to use a computer (aweek)

confidently as part of this job.

WHY PRODUCT DESIGN?



L
Energy engineer Skills and knowledge =
Renewable energy engineer %
: ; . You'll need: —
Energy engineers research, design and build
power generation plants, and work in the oiland . : p
i e knowledge of engineering science and R Model maker
tec h nOlogy You'll need: Model makers desigrj and greatg 3D models k?r v
e maths knowledge + desion skils and knowledge TR S
« to be thorough and pay attention to detail
° analytical thinking SkillS . r::;:l:;g;yofengineevingscienceand
AVera e salar " " « patience and the ability to remain calm in verage salar
9 . » to be thorough and pay attention to detail N
(ayear) : . : : . a:zw'ic;:esmanu facturing production
e thinking and reasoning skills . ;ne_:»;-;gmmeupmmnewwaysav i
£20,000 to £80,000 P y ot tebneiipariviay
N S o excellent verbal communication skills « analyticalthinkig sils
Starter Experienced 5 " ik 9 A 43to45
e e ‘ * beingable to use a computer terminal or Typical hours Sk
™ the ablhty to use your lnltlatlve :;a;d—helddevlcemaybebeneﬁc»alhrmrs o
e knowledge of building and construction
411043 :
Typical hours e you willbe expected to use a computer

(a week)

confidently as part of this job.

-
-

-

.

Skills and knowledge Structural engineer
Structural engineers help to design and build

You'll need: large structures and buildings, like hospitals,

* knowledge of engineering science and
technology

maths knowledge

knowledge of building and construction
design skills and knowledge

excellent verbal communication skills
knowledge of English language
thinking and reasoning skills

the ability to read English

you will be expected to use a computer
confidently as part of this job.

sports stadiums and bridges.

Average salary

(ayear)

£22,000 to £50,000
Starter Experienced

40 to 42

Typical hours
week

1Y PRODUCT DESIGN?



