Submission Date

Modifications

Make high level proposals for further development as an outcome of
testing

Modifications made should be shown on photographs

Detailed future modifications to improve on final product (3-4)

Future modifications should be sketched and annotated (Possible use
of CAD)
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Unit 5 6CSE Design Project
We issue up to three comparable tasks each year in September of the Submission Date
first year of study, for each of the two elements. Centres select the task Evaluation
that is best suited to their needs. Produce a high level critical and objective evaluation of the outcome
Students have a total of 5 hours o complete their preparation and re-
search, which they complete under limited supervision. They then have a
further 12.5 hours to produce their design portfolio, which they must
complete under informal supervision. They also have another 12.5 hours to ) ) } . . "

. . Other points can be included which are not mentioned in the specifica-
produce their manufactured product or system, which they tion

must complete under informal supervision. Evaluation =
tgs ' Materials +Vacuum Forming: | did not use and rgid poly porreommm—
Durl 4
2 Specification at a Glance e ot e o i T I -.T'.".;'.:!Z:iﬁ."‘u"m...". the creut voin g
R T, polystyrane but | changed the design 1o wood and
The table below summarises the structure of this GCSE course. Students must be wAeryllc: W oney 0 work with and | wid SR 10 ksl ::mmm,mwwwmm g
. . K : ble 10 dril the holes for LEDS before “The b —
assessed on Umts 1, 4 and 5, and either Unit 2 or Ut 3. S o — dngh. wr:nkcm:::;m‘:gr::i‘:mz'::&m [
ROt new PTM buttons instead which helped save
time,

The evaluation must be against the points in the specification

State if the product meets each of the points in the spec and how well
Detailed and critical information in the evaluation

button covers but then the.

#CNC the centre
‘changed the design, SENCHTIUR T i Mot oo

Content Assessment Weighting | Availability

Unit I: Externally assessed written 20% Every Summer
Technology paper (beginning in
and Design 2010)

Core Examinanon lasts 1 hour

Unit 2: Externally assessed written Summer
Systems and paper
Control Terminal
Electronic and Examinaton lasts 1 hour
Microelectronic
Control Systems | The exam paper is split into:

OR * Element 1: Electronic and
Microelectreme Contrel
Mechanical and Systems; and

Pacumatic « Element 2: Mechanical and
Control Systems Pneumane Centrol Systems.
Students only complete the element they
have studied.

Unit 3: Externally assessed written
Product paper

Design
Examinanon lasts 1 hour

Unir 4: Controlled assessment 1

Design

Assignment We set the design assignment.

Teachers mark the assignment and

we moderate it.

Unit 5: Controlled assessment 2

Design Project

We set the project. Students take

exther:

® Element 1: Systems Design
and Manufactusing; or

* Element 2: Product Design
and Manufacturing.

Teachers mark the project and we
moderate 1t

At least 40 percent of the assessment (based on unit weightings) must be taken at
the end of the course as terminal assessment.

glued to the base.

#Scraw sites where changad, They were made
smaller and less noticeable

foutputs would have saved » lot of

manufacturing .
tead of laminated pictures of mags

N better as they are less likely 10

out the top and

Safety:

10 quikly usete deviceand i s manser.

Persy
nicer and looks more natural. Inside
there s a greater gap for the circuit
board making it easier to put n the
circuit boards wires for the L EDs

Aesthetics:

Economics:

+ Thehighestsaround £130.

materal

& The et over mateia was recyclod s there was 10 wast.

Environment:
o Tt will be designed o withstand temperatures between -5°cand 30°

o Any lft over matrial wis reccled
« My devic doss withstand these:

Manufacturing and Materials:

Size, Shape and Dimensions:
" The device st be no gratr than 340X 297X 20mm.
« The LEDs are ging o e cihcr o, Sr o S i dameter

Thel pos
wave shape as it will add to the design
and it has aso given my product its
theme.

evimming s asir o .
o Ligts will b th front st il b casy st your e s

it will e acing e er.




Project Selection
The product chosen must fit into one of the themes outlines by your teacher

Submission Date

1 Page - Testing, Evaluation and Modifications

Carry out and present an extensive range detailed testing, showing
meaningful conclusions

The chosen product should allow scope for development but must also allow for a
high level outcome to be achieved

Avoid complex objects and moving parts

Must show evidence of the finished product being tested

Show the product in its intended environment

Well annotated photographs of the product in use

Honest comments regarding the testing to accompany the photgraphs

What your folder should be:-

Folder must be no more than 10 pages

Font size must be no larger than 10 for normal text
All pages must be filled with information and sketches

Evaluation and Modifications

Specicaion Functon:

1f was to make my product again the things | would
change would be | woukd add an extra four LE.0s, two
more on each side to make an arrow shape. This would
be better because it would be much brighter and more
visible to people behind. | would lso change the picture
on the front of the main indicator. | did't ke the one on

naed10be able 1 be viedall he e

loers o cyic. Th ot twar reody o bevid t any tie.

the Indicator | made because there was t00 much i the. o llof whensrog oce s pphe
plcture, The more simple the picture usualy the better. |
would change the colour to a greener colour so maybe
sult the quad because It’s more agrculture colour which
would suit what most quads are used for.

rodctwil ot work

10100 watr 01 i maion ths i my evalton o th prodc.

e, shape anddmensons:

ol qd o e viw 1t hs ks of cuves o s pheasieg 0 th e

Erosomics.

0 i poion e rght amaun fcstace fom the e 50 ey e

nder e cundbecause R woukd b o mpasible 1 reach

Evronment:

g 10 be thown ot

Aesthaic

. The esgn il have st et i aplshd nh fora e ook

For fow
things. | have changed the colour in the

the quad and the green i a more agriculture

1 have changed the shape of the brackets to 2
more curvy shape. | changed them because the
old ones were too boxy and was not appealing
tothe eye. | added curves to the sides that were.
stralght In the old brackets. After doing this
think the brackets ook more appealing o the
eye. Apart from these changes | have mainly
Kkept the design of the quad indicator controller
the same because | ik the simple design and
ease of use.

Anhropamercs

Mautacuin and mteras

skl or sng o0 a

These photos show my actual quad indicators attached the quad. The
photo shows that they can be attached to a quad by using the brackets.
| The controller is attached to the middle of the handle bars where | first
thought they could have gone. The main indicator box is attached to the
rear of the quad; this is where | thought | was going to put it from the
very start. | thought this was the best place for it because it would be
the easiest place for people behind you to see the lights. The controller
is positioned in the best place because it is easy to reach when your
hands are on the hands are on the handle bars. | think the indicators

the itis i the quad so it
relatestoit.




Page Distribution

Design Problem and Specification

Research

Concepts

System Development

Casing Development

Evaluation

Conceptual Design Sheet 3

A i

around water and villlight up one of its 10 LEDs every 10-12 seconds

Aesthetics:
+ The produc must b small and sk witha

0 swim 2 length s0 that they can thentry and beat i

‘Who: A keen swimmer
‘who competes aganst
themselves

allows the
easily against them selfand it
will b

‘Why: The swimming timer
user 0 compete

o The devie willlsobe made of a bright

‘Where: Attached with

st o sopthe timer i willlow them 0
quiclyue the device and i  safermamer

inction:
o The swimning tmeris oing o be
‘made 0 allow the swimmer o ecord

suckers 0 side of wall of

‘When: Whenever you

wed.

it

a
swim. You could also.

12X6IX I

5
exercising as it will

‘Manufacturing and Materials:

dumbie 25 wel 2 b ondocting.

and heling the rvironmen o eclng.

matesal

‘Target Audience:

Anthropometries: ‘Functional Features:

‘Ergonomics:

enjos swimningor s plaming on

one sicbecuse iy timethe ook 0 do e eghby
g ote by lghingup en LEDs.

hem o quickly tart and sop e e
a0d s will nake the svimming
asertowse.

people o
{akeitonforlongerad s wil

100 produced i any ther
sims.

tiving.

andofl
« The devic will ve tohave

‘ill b sy o e what our e was.
“The vl aachent will e dicty
i the LEDs o mae i stick o vall
asily

LEDSs casir

This s the main quad indicator box. It s made from
five layers of acrylic joined together with screws this
s also called a layer cake. This s the front view of
the quad indicators which you can see all the main
components. | made the shape of a quad from a side
on view.

This view of the indicator shows the inside of it this is
because the middle three layers are made from clear
acrylic they are also thicker than the top and bottom
layers. It also shows the brackets which attach the!
indicator box to the quad.

This is the back of the indicator box. It has nothing on it so
there is space for brackets to mount it on to the quad. For.
my final design | will use a similar shape but maybe add in
more curves and change the colour. The bracket is attached
o the back of the indicator box and it also attaches to the
quad. The brackets are from a strip of acrylic which is bent
with the strip heater to make the bends.

)

This is the controller of the indicators. The main indicator box is
placed at the back of the quad and the controller sits between
the handle bars so you can turn on and off the indicators with
easy access. The brackets are attached to the controller so they
can be attach to the middle of the quad handle bars.

This view of the indicator shows the inside of the
jayer cake and how all the different components fit
in to the box.

This view shows the bottom of the indicator and the
ide of the box. The controller like the indicator is

layer cake which consists of five layers of acrylic,

three clear acrylic and two tinted green acrylic.

e

k 41 6.00

Philip Black

Guod Indiociors.

Maln Indizatera




Submission Date

2 Pages—Casing Development
A third person should be able to use this section to make your product
without asking any questions.
Should include
. Sizes of materials required
. Types of materials
. How parts are made but not descriptions of the processes
How long it will take
How parts are secured together
Sizes of components
Parts list

Drawing of how and where the circuit is attached within the
casing

Drawing of how and where all other components are at-
tached eg. Battery, switches, buzzers.

. Working drawing of the completed product on solidworks
Lots of well drawn sketches and annotation

Submission Date

Problem Identification and Specification
1 page—6 marks
A clear understanding and full description of the design

opporttunity/problem situation

A detailed specification which identifies the main points
Spelling, punctuation, grammar and legibility are excellent
The form and style of writing are of a high standard and
specialist terms are used appropriately at all times

Problem Identification — Identifying the problem which you are going to try to
solve.

Design brief — A statement of what you are going to do e.g.. | am going to de-
sign a device that will ......etc. (Dont be to specific about how you are going to
solve the problem or you will limit your design.

Specification

Stating what your product should do and how it will perform in a range of cri-
teria e.g.

| Problem Identification Design Brief and Specification

F un cti on Problem Identification Specification

Functon:

could happen. Theme one says technological advances have led to an
sys

Ergonomics s

Design Brief

Aesthetics Pt 2

cicuts thewholo roduct il ot work

Safety L

Cost

Weight

E

Materials

§ 33 3313

Production techniques

sl

Environmental

Be specific with information and give details




Submission Date

Research/Analysis Appropriate to the System
1 Page—6 marks

Show evidence of research of systems relevant to the design problem;

Include some secondary research of system/s environment/s; For example
if an electronic system has been chosen consider research of casings,
housings, displays, compononets etc.
Demonstrate a depth of analysis of the research collated -
systems/environments/materials/components/parts etc;
Study 4/6 similar products and systems and include a product analysis for each.

Include any other relevant items which may need to be researched.

Use the same headings as the specification when analysing products

‘Screws and Nuts Bras and stiles stel
sh and appeling. They are

S Timer. imer
caemely versale nergaded sicui.

0 generate coniuous series of pulses

itchaas it

Researching and Investigation Existing Solution |

Push- to- make switch- This switch
ches It
Soitis one switch that s ideal for the

Materials: It made from  plastc called ABS, This s useful vl only
for ths product because it s eally produced. need tobe cleaned and
safety:

design. The battery fe wil e e

boara.

usage and make of battry.

Ergonomics: The ndicator

Bicycle Wire free Indicators areeasiy used. large s hand held s0

us just need o aust and aply the bracke o thebike
LEDs on eah side of the indicatr b

Visualor sound: £.0s which
uper brightand very

Existing ight s on. ! behind:
one benind yourlsee
Research
Products going.Ths will elp to
Function: Itis used

behind whichdirection thy are going.

allsoit

Ishard obeused
shapewhichwilbe
theere.
Ergonomies: The indicators are attached to the handle bars Rocker switch: This switch
Indoalel ithBtons besde your hands ot sy o pressand s an on and of rcker
> indators Rncch ot sows when
— buttons
Hesthtcs: T product sivery anddarker sver i

colour. The indicaor hasfv super brigh flashing orange The toggle switchs This s a.
LEDs ineach ndicator, This helps to show th other i switch ke th rocker
drvers on th rosd which direction you are ging, switch but it has  fcker
Visualorsound: The indicator s slfis made up o ive

super bright L Tt alsoha

als:
strongfor whatthe product s being used for
ty: is

of lastic.

productbecause it s easy to work with and when

do

I started off by adding a few
components to PCB wizard and started
to join a few together.

I then started connecting up more.
components and adding more where
necessary.

| then decided how many LEDs|
needed for my circuit and added them
in as terminal blocks to the side of my
PCB to keep it organised.

Then | added all the components |
needed and connected them up the
correct way.

Je8ae

I then put a line around my full circuit and added
names to the components so | would know
which is which also | added my name.

||| This is the artwork view of my finished

| finally checked over my circuit for any
mistakes. | fixed what was wrong and
changed it a little and then | was finished.

circuit board. This is what it will look
like when it is made.

This is the real world view of my finial
circuit board. This is what it will look
like when all the components are
added and it is fully finished.




Submission .Dat.e L Researching the problem 2 j
2 Pages— Circuit Development

LEDs Light-emitting 10mm L.E.D: This would be a good led

Acrylics: These would be good for my project

diode for my project because there are large because it resembles glass, but its properties make it

leds so they wnu!d be easily seen in the bell,:l:o(l‘l:'l\mglilzil\onnﬂs\:“‘{::o‘lioutliz N"l::is;se et
Explaining how the system works in detail including all connections and / e s s s ooy "
components used in the system.

orange leds because that s the normal out and about driving.
indicator colour.

Detailed drawings explaining the Input - Control — Output; quality dia- S e e ool

visibility due to the very bright shine of the led. They

grams and annotation that fully explain how the system(s) work(s). e e R et ot bcos s ot

they could bind the driver behind fthe ights too Rigid polystyrene: This would also be good for my material for my indicators because it s lightweight
i . o

! idged moulded products. It is reasonably
‘This would be useful because the material will have

. - = cheap and is easily made.
Photographic evidence of a circuit breadboard showing the system o £
functioning on a breadboard. Reflectecothin: These e ood

for cars seeing people at night so |

. . . Output could use them for my indicators so.
Development of Genie Flowchart and explanation of programming. et s ok s et

bright. | would use orange super bright L.E.Ds. Is @ hard strong durabl

ReﬂeCtIVIe Injection moulding: This is a good process because it
. P H s Materials can make any shape of product as long as there is a
Completed circuit drawing SRl s v be e . Te b thg
is you need to make the shell and this could waste
time when you could be using a quicker method.

= = If my project was made or had some form
B e S
would b totally visible to other ghyi=lp whenidinhe aiieht bacel el
P age 2 B R e, ot would give extra visibilty to the driver
y would see the quad behind.

Buzzers and know to slow down.

Show the development of the proposed system(s) PCB design ( i' [ .
PCB design (auto convert view) and then final re-arranged cir- sl s

mainlyalldone by computer. This
L. method would be good because | could

her ‘while it is cutting out the .
cuit view. 1am going to put buzzers on the indicators 5o the driver knows they are still on. | S N Manufacturing
can choose different kinds of buzzers ones which make different noises and ones

. with different speeds. i rocess
Include all relevant views of completed PCB e.g. Normal, real world and ’ S
PCB mask

Include all information required to complete manufacture of the PCB Featues:he dvics recors T Sty ey
' ' ' i g
PCB component list and assembly instructions. e Lty e B ek

stick it to the wall. is pressed, your split time will be
displayed for  seconds so you can

. . . . R . check your times as you swim.
NO pictures of soldering irons or explanations on how to solder. STy s s
;‘:“"i“{m‘fg‘:‘“ ¥ Aesthetics- It has yellow which allows
whe:ﬁminglhe the user to easily see the device in

: water. The suction pad at the pad is in
LTy e the shape of a tar and adds fai tothe

A third person ,must be able to use these two pages to manufacture you circuit! o

Economies- It costs around LTS
£39 and this is cheap Reliability- This timer has been
compared to top timers approved by British standards and is
which are on £100. ‘guaranteed for over a year

Dimensions- The device itself is

Market- This i i i -
‘which was cut using a milling machine. Salety; I doyca has roundgtl

and all the
because they are separately made so it

i in place to
i al i stop short crcuiting and you could
S i e

from clear acrylic and has brass
screws and nuts to hold each of the

layers together. The device also has
10 LEDs and is similar to the style I
| amafer

Economics-This pool- mate swim
timer costs £70 which is anaverage | " E rgonomics- The timer below s Safety- Al the electrical
icn ESh e e made of durable but soft feeling components ofths design are
. rubber and i s
usa iy fouch i the wky of home worn I has a futuristic style and the waich and essiin the waterproof
(i ter e blends well i part of »
through plug. The timer watch is o T ] et
et conshi potereh fk in and are on the sides of the watch | | user. The device itselfis round so
:::‘du‘::o""“‘yn pyrsicd in for quick and easy use. there are no sharp edges which

Materials- The pool- mate swim . 3
timer watch is made of water Features- This watch is the only
resistant rubber and plastic and the lecmier

stainless steel buttons and screws

‘on the watch make it waterproof so
it can be used under the water.

without anyone pushing a button. It
automatically locates where you are in
the pool.




Concepts i 5 " e

Twilldesign tis productto have a Perspex

3 Pages - 20 Marks (==t 7 e et

the wooden base by 4 screws at each

, iy
A range of quality concept sketches that show creativity, M pribie e e
‘This shows the wie 1e of sign.

[ 1 willuse & rocker switch as it will allow me to

i i i base will »e hollow so that there will user can change the power supply easily.
knowledge and understanding of the system(s) including o Ry ===
detailed annotation; i B s s

ot get shocked orinjured from the circuit thatit will be easly used without hurting the
bourd ¢ user

NB: Systems environment is interpreted as engineering solutions designed to oy s
support, encase, house, and or display the system.

1will create the baseas shown below
H H using CAD. I will n;‘-::“mm
Show a range of (two) concept sketches of proposed systems designs includ-

ing annotation;
Show a depth of knowledge and understanding of how the systems ey = SR O

shiny feel and Iok

Twill program the L EDs tolght up,

‘which they light up so that it would
make it casy forthe user to see what

Ivilluse LEDs on be dangerous ift s siting a the sde.

work; Example: - Input/Control/Output; ey ‘ ol

after the- \I&:h.( will use.
e v e
i i H these are clear to see desktop just like the wooden base put 10 the sic 3
Range of drawing methods to be used including Hiete et i e
‘will hold the LEDs ‘because it is quick and safe to use and nmu “This could come in handy as
2 D h it will ccurately cut my design to the e

onthe Perspex wit
Bezels which will be ‘exact measurements 5o that when the

design ook neat. they should fit together perfecly time you want 10 reset it

3D

Chaser Circuit cavewas
Isometric Input Qutput Process

‘When the switchis | In totalin the chaser | The 355 timer is the

. closed itallows circuitthere are 10| most common of the

Pe rspect“le curtent to flow around | main LEDs. The | IC timers. It switches o
the circuit from the 9V | LEDs are usually | on and then off, then Input Output Process

e = right through tothe | Smm, §mm or 10mm | on again and so on
o timer creates pulses OV which createsa | thick. These are the | continuously. It is bt
kh : ; The inputs infothe | The output from the | There is a 7805
Ort h Og ra p h IC ""L“"““"‘ b e ;‘;:i‘;‘.‘::’lf?‘i':‘:r'y“ circuitare the Svolt | circuts the Pic16F84
flowing or to stopthe | this circuitand they | reliable, very cheap x:p?&" Ll "ums'l‘;".‘l,:"g"s’"';ED‘
E I d d D . SRRk e Soiier which LEDs from lighting | light up one after the | and stable. It may be (LEDS A
Xploae rawings Sends signal o LE Ds allyoudois tum off | other. Pin 3 from the | used as monostableor | POWET SUPPY ca okl
the switch. A variable | 555 timer is driven | astable. o o | e O
l resisor was used to. | contnually onand off | The 40178 decade | (¥ SI9UNC e CToult | st S
A b I D . control how much | and this generates | counter is an il
ssem y rawin gS LEDs lightup I after the ther power was allowed to | pulses which clock the | integrated circuit lasn e

gointo the 555 timer. | 4017B decade counter | which has been circuit off you simply to control the voltage

flowing around the
T AE

LEDs p 3 N

volige s conrolled with esstrs the circuitisused to | or quickly. The pulse | combined with a timer

Hand sketched il |pioadctes (e iien (SRR
e e || e
Hand Rendered

‘control voltage S miscilcuili(wxsu;di'@l :r?‘;:‘;sdsﬁ::egms :n::r“‘l::::l;’s:;‘:
Computer Generated semne. |
1 1/2 pages of casing concepts (small annotated shetches)

the 5535 timer. decade counter.

1 1/2 pages of system design (at least 3 different systems) e i et e :

ohm. The capacitor in | LE.Ds light up slowly | most useful when

For each system include:- e
Input, process, output block diagram
Circuit diagram
Explanation of system operation

On third concept page, include clF———=tme—m—eee=ex=-- - )
velopment and give reasons fory and Clrcit System il

shows al hefnesof the box

o e e T e s v e L c Thavechosento put faur
- they are put together. LE.Ds at either side of | choose to make this design from

i e R the box toshowleftand ood andanacyic to becausethy

et ot te il are a strong materialand f done well
finshes up welland ook nice.

[This s the box for the

indicatorsto be heldin.

Ithas ight LE.Os n This s the controler for
e o e total four on each side the indicator: I turns the|
Qi et eer. nd  rocker switch in leftand ight indcator

[the middie toturmiton -

| i o 4
i
_Jr'

¥

on and off from a.

and of again different place so tIs
[This s the transparent view easier to use
of the contoller for the
indicators it shows al the

line and detailof the box

|and components. S
Thi's 3 top view of my
Jrennamiess: contoler It has two push o choose tomake the
y make swtches a the op o controler from wood n
onand o putesof h T turn on and off the right and i
o ;

T
|
Im fashig the dodes. left indicator.

strong material.

mode. s uid o fah D5y wayour LDt fash e o rgh thn you

e .3 semcondectr devee wih heee temins

[P o5 e g s (e, oy s st

LE0s Whethrthe o rih gt e g deced by the e b
(e 0. You chane i f o ight o comro e o dght st v LD




