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Performance analysis (Section A) Portable 
speakers 

COMPARISON 

Product 1: ALBA portable speaker CRITERIA Product 2: SHOX portable speaker ANALYSIS 

The ALBA speaker in appearance takes the form of a mini home stereo 
system, with a place built in-between for the iPod to rest and double 
speakers built in at the sides. The Alba’s range of colours all come with 
an added shiny sheen due to the material used, giving an attractive 
coat that makes scratches on the body less visible. Its top view is that 
of a rectangle and its side view a square, it opens up to three square 
parts.  
Part A is the docking area is specifically built to accommodate the iPod 
with dimensions of 3cm length and 6.5cm breadth, it also has a semi-
circular indentation of diameter 5.5cm and a radius of 2.25cm, giving a 
circumference of 8.6, an upper bound value for the approximate of half 
the circumference of an iPod’s circular button. This  aesthetic quality 
creates a way so the user could see the buttons clearly and an 
ergonomic quality so the user could easily reach for the iPod’s button 
controls while connected to the speaker.  
Part B comes right behind the dock, it is the main area, consisting of 
major components, like battery, a 3.5mm jack with cable to connect 
speaker with devices and is also composed of a pivot that turns both 
speakers outward and back, an ergonomic quality that makes the 
speaker easier to hold and also improves portability. This part of the 
speaker has been specifically designed to accommodate both speakers 
simultaneously, it also adds most to the portability of the speaker. 
Because of the pivot’s the device can fold together to minimise space. 
It takes the form of a square whose edges have been filleted a quarter 
of a circle with radius of 1 cm, to an approximate of a 10mm fillet 
giving its edges a fine smooth finish.  
Part C are the two speakers, both have a length of 6cm, and breadth of 
6cm, giving a perfect square with filleted edges, their side 
measurements are different, a length of 6cm and breadth of 3cm, half 
the measurement of part B where they fold into. This feature has been 
carefully planned, its measurements ensure both speakers fold into 
part B which has  dimensions of 6cm and 6cm, without any problem. 
Both speakers have also been filleted  at their outer sides to improve 
quality and remove any risk of injury to the user. The two squares of 
Part C both contains circular speakers of diameter 4.2cm, around this 
speaker is a circular contour which has been filleted vertically so the 
speaker sinks into it, as a form of protection. 

FORM The product is styled to resemble a tennis ball, in 
terms of its size, it fits snugly into the palm much like 
a ball does before it is thrown.  
It is  spherical in profile but a section of its base  is cut 
off to provide balance. Its base takes the form of  a 
circle with radius  1.9 cm. The full speaker has a radius 
of  approximately 3.25 cm, it is very small in size. 
The Shox speaker only contains one speaker 
positioned at the very top of the sphere, the top view 
of the product makes the speaker inside its enclosure 
looks like an eyeball, this quality makes it attractive to 
the user.  
Depending on the angle the user views it, the Shox 
speaker has a number of illusions, from the sides 
there are embedded lines of approx. 2mm each, these 
lines give a perceptual effect like  that of entering a 
tunnel from the side view, these lines are there for the 
ergonomic  quality of added grip for the user on the 
product.  
The embedded lines cutting across the body of the 
Shox speaker are also meant to protect its single 
speaker from harm, but adds to the attractive 
qualities of it. 
When this  speaker is twisted open, it now resembles 
a miniature hamburger, another anthropometric 
quality that increases size and height of speaker and 
an ergonomic quality that makes the speaker easier to 
hold. The opening of the speaker is for the purpose of 
amplifying sound. The base of the speaker is 
magnetic, this quality was added so that two of the 
same speaker could be joined together, and linked to 
one device as two speakers for even greater sound. 
 

The size of the Alba speaker is bigger than that of 
the Shox, but in the case of the Shox, its smaller size 
gives it added portability. 
In comparison to the Alba speaker, the Shox  has 
more design put in  to its form, it colour is a shiny 
black matte, it is sleek, small and portable. The Alba 
in comparison has more thought put into its design, 
in the form of proportion measurement, the 
requirement of each part and how it can be made 
more portable.  
The Shox speaker was made to minimise space by 
not including an iPod dock in its design, which 
leaves  any compatible device in more danger of 
wear on whichever surface it is placed on. The Alba 
speaker includes this dock which makes it safer for 
the device. 
The anthropometrics of the Alba speaker is 
accurate, in terms that it fits the human palm 
perfectly, whereas the Shox speaker is too small in 
comparison, it cannot be solidly gripped, whereas 
the Alba speaker can. 
The brand font of the alba speaker is bold, being in 
capital and is more visible in comparison to the 
Shox whose presentation font is styled, making the 
X the biggest letter and the rest smaller, this 
characteristic is more valuable in terms of its 
attraction to the user, whereas the Alba is more 
valued by the users ability to read them, which 
outmatches the Shox. 



Performance analysis Portable speakers COMPARISON 

Product 1: Alba portable speaker Criteria Product 2: Shox portable speaker ANALYSIS 

The speaker used in here is called the cone speaker. In order for 
speakers to change electrical signals into audible sound, they must 
contain an electromagnet. This electromagnet in the cone speaker 
works by placing an electromagnet in front of a permanent 
magnet. This permanent magnet would be fixed firmly  whereas 
the electromagnet would be lose enough to move. When electricity 
is produced from the batteries, the current passes through the coil 
of the electromagnet, causing a change in the direction of its 
magnetic field, meaning it is attracted and repelled from the 
permanent magnet rapidly, causing it to vibrate back and forth. 
This causes a distortion, as the waves pass through the air. When 
these waves come in contact with our ears they cause our 
eardrums to move back and forth, resulting in our ability to hear 
sound. 

FUNCTION 
 

The speakers used in here are electrostatic speakers, 
giving the size of the product this type of speaker is ideal 
to use. In electrostatic speakers instead of using an 
electromagnet, the speakers vibrate air by using a 
conductive diaphragm panel which has both a positive 
charge and a negative charge. This panel would be 
between two conductive panels, with each having a 
negative or positive charge. These conductive panels are 
charged electronically, producing a field with a negative 
charge at one end and positive at another. A current is 
run through the conductive diaphragm switching rapidly 
between positive and negative, this causes the 
conductive panels to attract and repel rapidly, causing 
vibration through the air. 

The Shox speaker utilises a more evolutional method of 
creating vibrations. The speaker cone in the Alba makes use of 
paper, which has a low mass so it can rapidly switch between 
currents, but the Shox uses panels which have such low masses 
they respond really quickly and precisely to changes in audio 
that makes sounds very clear and accurate. 
The use of paper in the speaker cone can also malfunction, the 
vibration could be too quick for the material to keep up and it 
can result in bending when in use too much, this doesn’t 
happen with electrostatic panels, at most they consume a lot of 
power and need to be charged regularly, but they wouldn’t 
malfunction.  

A quality that makes this speaker attractive to the user is that it is 
compact and solidly built. Its double pivots that swing the speakers 
back and forth give the user more to expect and can come as a 
surprise when first unwrapped. The shiny sheen in its coat in 
addition to making it attractive, is very smooth but this is 
countered by its squared shape which makes it easier to hold in the 
palm, another quality of its coat is to provide a slip effect for dirt 
on its surface, because of its coat, no stain is permanent and can be 
easily removed through rubbing. 
The Alba speaker is ergonomic, it fits right into the grip of the palm 
so it can be easily held by the user. It contains a chord with a 
3.5mm jack which is wrapped around its body and is used to 
connect to other devices, because the body is square when the 
chord is wrapped around it more distance is covered because it is 
large and angular so the chord that connects other devices is 
longer. 
It contains an area for smaller devices like pones and iPods to rest, 
for easier connection. 
The Alba speaker only contains one jack, a 3.5mm, it is powered by 
four AAA batteries. 
The power on button is placed inside an embedded area below the 
device to level it out, so the buttons wouldn’t be easily switched on 
when placed on a surface.  

USER 
REQUIREMENTS 

A quality that makes it attractive to the user is its shape. 
The size and shape of it makes it easy to hold in the hand. 
it is also ergonomic in terms of its colour which is black 
and generally a darker shade in others, this  I assume is 
done because it is attractive so it would be touched a lot, 
because it is dark it wouldn’t look too dirty. 
It is very simplistic and easy to use, yet very complex in 
its design. It is very small and can be gripped within the 
palm not the hand. It contains a chord wrapped around 
its body which connects to other devices, because its 
body is small, the manufacturers couldn’t have made the 
chord too long, so there is a shortage in distance 
between the speaker and the device it connects. 
To use this chord the machines are required  to lie beside 
it, this is because it doesn't have a stand to support it 
The Shox speaker contains two jacks, a 3.3mm standard 
and a 3.5mm, for easy connectivity with devices and 
power sources, it is rechargeable.  
The power on button is placed at the circular side of the 
device, and it pops out of the body to be easily grasped 
by the user. 

Compared to the Shox speaker, the alba is larger in size and is 
approximately the width of a hand, it has been specially 
measured in this way to provide extra grip, whereas the Shox 
speaker in the hand looks attractively small, but its size can also 
be a hindrance to the user. 
Both speakers are styled attractively in terms of material 
colour, texture and shape but the feel of the speakers differ, 
the Alba is shiny, smooth and bright, this can be gotten away 
with because its size makes it easier to hold while the Shox is 
dark and rough, this is done to improve its ergonomics, it 
increases grip by adding the embedded lines and a rough 
texture. 
The chords for connecting devices to both speakers, although 
both the same type, differ in length, because to put them away 
the chords have to complete a full rotation on the body of the 
speaker. The Alba speaker is angular and large because it is 
angular the chord had to me made longer, whereas the Shox is 
circular  and small, there is little allowance of length for the 
chord. The chord of the Alba is approximately 7.5cm longer 
than that of the Shox.  
Without the presence of a docking place in the Shox speaker, 
devices connected to it can be made to wear because without 
the stand  the user would have to keep the devices elsewhere 
and most times on surfaces that are dangerous for them. 
the power on buttons on the Alba are protected by the 
contained surface but this can make them harder to reach, 
while the buttons on the Shox are easier to reach . 



Performance analysis Portable speakers 

Product 1: ALBA portable speaker CRITERIA Product 2: SHOX portable speaker ANALYSIS 

The technical considerations in this device that must 
meet are many, it  is powered by a direct energy 
source and it is required that the speaker turns on 
when 4 AAA batteries are inserted into it and that it 
has a long battery life. It has a 3.5mm jack, which 
requires it compatibility with any other device with a 
jack of the same size e.g. computer, iPod, TV etc. 
There should be an instant electric current passing 
from the batteries to the speakers, and as this 
electricity passes through the coil of the 
electromagnet that causes change in the direction of 
the magnetic field causing vibration which results in 
sound waves.  

PERFORMANCE 
REQUIREMENTS 

The technical considerations this device must achieve are 
as follows. This device has two jacks, it is powered 
through an alternating power source, like a common 
charger plug, a USB and any device with a 3.3 standard 
jack where it can be charged.  The next jack this device 
contains is a 3.5mm which means it is compatible with 
any other device with the same e.g. computer, iPod, 
headphone, and Smartphone. Once charged it must have 
an 8 hour battery life.  Its compatibility with so many 
devices ensures it can be used as a speaker in any of 
them. Once connected there should be an instant electric 
current flowing through the device. The Shox speaker can 
also be connected to a  memory card when on the go.  

Bases on the components of both speakers in terms of 
performance requirements in power source. The Alba 
speaker which uses a direct energy source is more 
reliable, it has a longer battery life then the Shox which 
lasts only 8 hours when charged and if in use in a location 
without any compatible devices would eventually run out 
of power, however, although the Alba is more reliable, the 
coat of replacement of batteries can put a strain on the 
user. In terms of compatibility with devices the Alba, 
compared with the Shox is somewhat limited for having 
just one jack. The Shox can connect to a memory card 
which the Alba cannot, and can also be directly connected 
to a headphone which transfers its speaker quality.  

The outer casing of the speaker is made out of urea 
formaldehyde, this is because this speaker deals with 
electricity, to protect the user the outer casing of the 
material had to be made out of an insulating 
material. The speaker cone of this speaker must be 
made out of a flexible material to amplify the 
vibrations it produces. It has to be made out of paper 
or card because it is common with quality midrange 
and bass drivers, this is because card has a very high 
strength, even higher than that of metals and 
wouldn’t bend during large vibrations, this allows the 
speaker to react quickly during music transitions 
without distorting the sound.  

MATERIALS AND 
COMPONENTS 
REQUIREMENTS 

The outer casing of the speaker is made out of ABS 
plastic, which is a though, rigid material needed to 
protect the insides of the device which is made from 
premium soft touch durable materials, the ABS  protects 
the speaker because of its durable qualities. 
The top of the speaker is made out if acrylic, which looks 
like glass but whose properties are better and somewhat 
opposite to glass. It amplifies sound, it is dense which 
adds resonance to any sound produced near it and it has 
acoustic properties in sound transmission making sounds 
produced clearer and it reduces sound distortion.  

The outer casings of both product are needed to protect 
the more delicate workings inside, but also help the 
product in their own way. The Alba’s smooth, slick casing 
helps to lay off dirt and the rough, blunt texture of the 
casing of the Shox helps to improve its ergonomics, as its 
proportions compared to the human hand aren't right, it 
increases grip and support when holding it. The inner 
materials like the paper cone in the Shox help to improve 
sound quality and reduce distortion while the acrylic parts 
of the Shox speaker help to amplify sound better, meaning 
its other possible problems like sound distortion and 
quality have already been solved, this means the Shox 
speaker works better than the Alba at producing sound. 

The design of the Alba speaker allows it to be mass 
produced. Each of its three parts, to make it easier 
and faster had to be manufactured separately, 
making them less complex before joining them 
together. The three casings of the parts are made 
using the injection moulding process, this is a process 
used in mass production be cause it is swift, once the 
template mould has been made, it can be used to 
make many more products of the same. The cost of 
this speaker is £8.99 which is expensive due to the 
cost of materials and manufacture. 

SCALE OF 
PRODUCTION COST 

The design of this speaker allows it to be mass produced, 
the two casings of the open halves can be made through 
compression moulding, which is a quick process and 
waste materials can be controlled. But it is batched 
produced, this is due to the level of demand for it, the 
technology used to make it is a new type of speaker, it is 
patented to the manufacturers so the demand is high. 
The makers of it want to keep that demand so it is 
manufactured in limited edition and sold for £29.95, this 
is partly due to the technology used, not to the cost of 
materials used in production, but more to the designer 
brand of the speaker. 

The cost of the Shox is more than that of the Alba, not 
necessarily because of its superb function, although it 
outmatches that of the Alba in terms of sound quality, but 
it is expensive because it is a new brand of speakers 
quickly coming up.  
The time each speaker was made might also affect the 
cost, the Alba was made some time ago, so the demand 
for it has decreased, and the price reduced. The Shox is 
still a new product and it hasn’t yet experienced a drop in 
its rate of demand, so it is more expensive, plus, its design 
makes it a customer pleaser. 



Materials and components analysis: ALBA portable speaker  (Section B) 
 

Component Why selected Possible alternatives Sustainability issues 

Body  The casing of the speaker is made from ABS plastic. It is a 
thermoplastic material which is very stiff and can be 
processed in a variety of ways. This plastic can be thermo-
formed, pressure formed, blow moulded etc. it is a very 
hard plastic ranging from 94- 116hbs, this makes it scratch 
resistant meaning it maintains a smooth exterior at all 
times, this quality comes in useful to its target group which 
are mostly teenagers who tend to mishandle equipment, 
its impermeable surface protects its components from 
harm and wear. An aesthetic quality of this material is its 
ability to come in a bright range of colours and all with a 
heavily glossed surface that makes it attractive to the user, 
increases its quality, but is also expected to fade over use 
for a long time. It has an excellent resistance to inorganic 
salts, alkalis, most acids/alcohols and hydrocarbons. It has 
a tensile strength of 4,300 psi. it is a flammable material 
but is also self-cooling, if the product through excessive 
use got overheated it would never be known because it 
has a self installed safety measure to stop it from causing 
any damage which is a good advantage of ABS. the casing 
is put together by screws but the foldable speakers (both 
also ABS) aren't. Instead they are attached to an iron 
hinge.  

Another material that could be used to make the body 
is Urea formaldehyde. It is a thermosetting plastic with 
good characteristics more suited than ABS. It is heat 
resistant, in its granular form once heated and shaped 
would remain permanently stiff  which makes it very 
strong, the ideal material for protecting the speakers 
weaker internal components from harm and wear. It 
comes in a range of colours but lacks a heavily glossed 
surface which isn’t scratch resistant, it is more rigid. 
This it makes up by being hard, due to its 
thermosetting qualities it is impossible to bend, it has a 
high heat distortion rate, reattempts at heating this 
plastic would  result in damage meaning it can indicate 
when it over heats by the distorting of its surface. It has 
a high tensile strength, with low water absorption to 
protect the speakers electrical parts. It has a high 
surface hardness, which would also protect the 
speakers components by encasing them in protective 
enclosures which ABS cannot.  
 

The making of the speakers casing is 
through injection moulding of ABS, there 
were crosshatched spews, double shot so it 
uses up a considerable amount of energy 
to mould. ABS is biodegradable, when left 
over a period of time would decay 
lessening its impact on the environment, 
but, if the mould case isn't disposed of 
properly it could react with living organisms 
causing it to foam which becomes an 
hazard to organisms. Its biodegrading 
process however isn't slowed and is 
resumed once this process is over 
 

Tweeter parts 
 
Voice coil 
(electromagnet) 

The voice coil/electromagnet is a coil of wire which is 
generally a metal. The voice coil of the speaker is made 
from copper which conducts electricity well. The voice coil 
has to be able to move freely when conducting electricity 
to create sound waves which means it must have a light 
mass to accurately produce high frequency sounds which 
the copper wire has. Copper has a low density of 
8.95g/cm3 which gives a resistance of 0.4% of a degree, a 
high resistance increases sound quality. The metal has to 
be malleable enough and many metres long to be twisted 
into a coil, copper is malleable which is why it is so 
frequently used. Temperature also affects resistance in 
voice coils, when the temperature is 200 degrees C, the 
resistance of copper increases to 1.73 ohms which is very 
high and improves sound quality. 
 

Another material that could be used for the voice coil is 
silver. It has a greater conductivity to copper, it is 
lightweight malleable, and can be twisted to form a 
voice coil. It has a density of 10.6g/cm3 which gives it a 
greater resistance, using silver for a voice coil would 
increase sound quality. At a temperature of 200 
degrees C, silver has a higher resistance of 1.78 ohms 
than copper 
The problem of this material is that it is very rarely 
used as a voice coil because of its cost. 

It is cheaper to recycle copper than to mine 
new ones. Recycled copper is worth up to 90% 
of the cost of the original copper. Because of 
excessive use, copper as a non-renewable 
mineral is fast extinguishing. Today, 12% - 13% 
of all known reserves have been mined. It 
makes more sense to recycle  copper, it only 
takes 15% of the cost of making new copper 
that is used to recycle it. But before the 
environment was an issue copper was 
repeatedly mined, when a metal is mined, 
gases and dust are released into the 
atmosphere which are fast aids of global 
warming, overall the process of mining copper 
has put a huge strain on the environment.  
Before copper was recycled it was dumped in 
landfill sites. Copper takes many years to 
biodegrade, excess land filling of copper has 
used up the many landfill sites.  

http/Hot Stuff 
Loudspeaker Voice-
Coil Temperatures  
Stereophile_com.mht 

 



Materials and component analysis:  ALBA portable speaker 

Component Why selected Possible alternative Sustainability issues 

Speaker parts 
(speaker cone) 

The speaker cone is usually made from paper 
composites, paper or laminates. That of my speaker is 
made from paper which is a suitable material because 
it has very high strength/weight ratio’s and like 
materials of its type, even higher than that of metals 
and tend to remain unaffected during large extrusions. 
This makes the driver react quickly during music 
transactions and minimises audio distortion. It carries 
no electrical current and would not hinder the current 
within the speaker. Paper is easily processed which 
makes it suitable for large-batch and mass production. 
Paper cones still perform very well although now 
there are many substitutes, and they are not as 
lacking in technology as most believe. They are light 
and stiff and using a variety of mixed in fibres can be 
engineered to meet many requirements. Treated and 
coated paper cones solve the problem of degradation 
because of atmospheric conditions.  

Polypropylene is a possible alterative in the making of a 
speaker cone, it is very thin and lightweight, ideal in the 
making of a cone. Plastic cones have the least distortion 
compared to other cone materials. Polypropylene is easily 
moulded into many shapes and sizes and would still 
maintain its thin width. As a material it is easily recycled, 
and would still maintains its qualities. 
However, aluminium cannot be used in the making of a 
speaker cone because it isn't flexible enough. Speaker 
cones should be  able to withstand changes in the speed of 
vibrations and large extrusions, aluminium as a speaker 
cone is not flexible and could fracture and eventually break 
apart, destroying the other parts that work in harmony, it is 
also a metal and can pick up the electric charge from the 
voice coil, this can cause conflicts between charges of the 
magnet and the voice coil within the speaker. Its electrical 
conductivity could also cause a displacement in the current 
and be harmful to the user. 

The manufacture of paper uses up vast amounts of 
energy. It is an easily accessible process because of the 
mechanisation of harvesters, 35% of all harvested trees go 
into the making of paper. This has led to major 
deforestation issues in developing countries. The worlds 
reserve of trees are fast diminishing and more animals are 
becoming extinct. During paper manufacture, gases like 
nitrogen oxide and sulphuric oxide, major contributors to 
acid rain, and carbon dioxide, the major cause of global 
warming. Waste water left over from the processing of 
wood pulp contain solids, nutrients and dissolved organic 
matter which are pollutants of ten enter rivers and lakes. 
Nitrates can cause eutrophication in water masses 
resulting in a greenish tint to the water and the loss of 
certain species of fish. Organic matter dissolved in water 
causes ecological changes and can result in death of 
higher living organisms who rely on the water for 
sustenance.  Waste water may also be polluted by 
oragnochlorine which occurs naturally in wood but if the 
pulp had been bleached by chlorine during pulp 
manufacture would result in higher amounts in the waste 
water. Substances like this in addition to destroying 
wildlife could also lead to water poisoning and 
discoloration like the Tarawera river in New Zealand. 

Screws 
 

The body of the device is made out of High carbon 
steel, this is because its quite strong and would hold 
the speakers casing together. This had to be taken into 
consideration because if the screws weren't strong 
then it would all fall apart and put the users at risk 
when its in use. High carbon steel is tempered to 
increase hardness and is malleable and can be formed 
easily. To make sure the material was suitable its 
hardness had to be tested, hardness is tested by the 
depth of the indenter penetration or the size of the 
resultant indent. if it had a great depth the steel 
would have to undergo heat treatment to increase 
hardness, but doing so shall make it brittle so it 
undergoes a further called tempering which increases 
the hardness but removes brittleness, as a result there 
is new growth of molecules within the carbon that 
solidify it. The advantages of this tests is that they are 
easy to perform and would prevent future hazards if 
the materials used is efficiently checked before selling. 

A possible alternative to high carbon steel would be 
medium steel, simply because it has the same 
characteristics to high carbon steel, it is hard but high 
carbon steel is harder because it has a greater carbon 
content but medium steel is better because it can 
accomplish the same roles the high carbon screws does 
within the speaker and still be better than high carbon 
steel for the environment. Metals are easily recycled but 
polymer plastics cannot be restored fully by recycling, they 
would lose some of their qualities and would need new 
polymer plastics melted down and mixed in with them to 
restore their lost properties to function properly, making 
recycling of them not very valuable.  Medium steel on the 
other hand wouldn’t damage the environment, when 
disposed of it would be ground down and melted for reuse, 
a benefit for the environment. 
 

Raw steel is derived from an iron ore. To turn iron ore into 
steel requires a lot of energy as it has to be heated in a 
furnace at very high temperatures, this would lead to 
green house gases being released into the atmosphere, 
many of which include carbon and water vapour. However, 
steel is easily recycled. About 75% less energy used in 
manufacture is used in recycling but the damage levels to 
the atmosphere are still incredibly high. 
 



CAD drawings of both 
speakers, the Alba and 
the Shox. 



The (body and base) casing of the speakers components are made by injection moulding. This 
is because it is very ideal for mass production, because it can produce many identical 
components. Injection moulding is a widespread method of manufacturing thermoplastics 
and thermo-sets because once heated they can be formed into a variety of complicated 
shapes, unlike other processes injection moulding is very flexible. 
Injection moulding is very useful. It can be used to make a range of products from small 
components to large parts and is precision engineered to take the form the features of the 
desired parts. Injection moulding is used to create many things such as wire spools, 
packaging, bottle caps, automotive dashboards. It is the most common method of part 
manufacture. It is ideal for producing many volumes of the same product. 
The ABS plastic before being poured into the Hooper is in granules, once poured the Hooper 
is heated and once it reaches a considerably high temperature that the ABS plastic now melts 
to liquid, the motor starts to turn. The heated motor pushes the plastic into the mould. 
Injection moulding makes use of a ram or screw-type plunger to force the molten ABS plastic 
material into the mould. It produces a solid or open-ended shape that has taken the shape of 
the contour of the mould. When the ABS plastic cools it takes the shape of the mould, it then 
opens and the plastic is removed. The moulds In this process are made from either Steel or 
Aluminium because they have high melting points and would melt when heated ABS is 
pushed into them. Every finished product of this method has a parting line or spruce, which 
marks the area where the plastic was pushed through, these are always present and can 
cause a decline in the products quality if not filed down to a smaller size. 
To invest in equipment for this form of moulding is expensive. There are high running  costs. 
And also each mould has to be designed specifically before they can actually be used to make 
anything. Injection moulding has a high production rate and repeatable high tolerances. It 
has the ability to use a wide range of materials. There are low labour costs, minimal scrap 
losses, and little need to finish the body and base after moulding. 

Component: The body and base 
Material: ABS plastic 
Process: Injection moulding. 

Component: Screws 
Material: High carbon steel 
Process: Sand casting 

The screws that hold the body and base together are made by sand casting. Sand casting is the 
oldest form of metal casting and is still widely used today. In this process the manufacturers 
pour molten metal into a prepared cavity in a sand mould and allowing it to solidify. Steel and 
Aluminium are the metals most common materials used for the process as it is suited to one 
off/ batch production of up to several hundred.  
Firstly the patterns are made. These are usually made from woods like yellow pine but recently 
aluminium and epoxy resins have been used instead. They could be a single piece or two halves 
of one piece and they must always slant for easy removal. The two parts of the mould call the 
cope and the drag are rammed up by hand. Starting with the drag placed on its right side the 
pattern is then placed into it and pattern powder is sprinkled over it to prevent sticking to the 
sand or any difficulty in removal. Petra bond is sifted to remove large bits and impurities over 
the pattern inside the drag until it is full. It is than compressed with a rammer until totally flat 
and the excess on the top scraped away by a metal rule. This process continues until the drag is 
completely full and flat. 
The drag is then turned over and the cope is set out and the process is repeated until it too is 
filled with Petra bond and flat with the exception of two rods placed at both sides to allow 
passage of metal into the mould. High carbons steel is heated in a furnace to be poured into the 
mould. The cope and the drag are placed over each other and firmly screwed together. The 
heated steel is poured into the mould and left to solidify for 24 hours, steel weights are placed 
over the moulds to prevent separation. The casting is than placed in a shake out machine and 
the removed sand reprocessed to be used again. The remaining sand still attached is removed 
by shot blasting and the high carbon steel is taken off to be heat treated. The advantages of 
sand casting are that parts are made easily and cheaply that would be hard t o make from a 
solid or fabricate from pieces. There is very little waste produced because excess metal are 
melted down for reuse. 

Injection 
moulded body. 

Injection 
moulding 
spruce. 



Component: 3.5mm Jack 
cable 
Material: Nylon 
Process: Rotational moulding. 

The 3.5mm jack cable that connects the speaker to devices is made by rotational moulding. This is 
because its inside has to be hollow for wires to pass through and connect the jack to the specific parts, 
so its specification requires that it be rotation moulded, because the process is used in the making of 
hollow objects such as canoes and garden planters. The nylon cable has the function of protecting the 
internal wires and not obstructing the electrical current. Using nylon which is an insulating material 
fulfils this process and making it through rotational moulding whose finished products are water 
resistant and  durable to protect the cable’s wires.  
To make the cable, rotational moulding makes use of high temperatures to melt the plastic granules, 
hereby in preparation for it the mould casts have to be made out of either. Sheet steel: this low carbon 
steel is preferred if the volume of application is low but it has its disadvantages, there is always a 
chance the metal corrodes during the process, if so then galvanised steel would make a better 
material. Another metal to use for the mould is aluminium which has better thermal conductivity than 
sheet steel but because it is not as thick as sheet steel the walls of the mould would have to be made 
thicker, however this would reduce thermal activity. The final is electroformed nickel which is mainly 
used in moulds that require extra fine detail such as the cable wire. In preparation the right mould had 
to be selected which would best fulfil the cables properties which is the electroformed nickel.  
To start this process the plastic granules are ground to a fine powder for easy heating within the set 
time. A specific amount of the plastic is poured into the hollow mould depending of the supposed 
weight and thickness of the cable. The electroformed nickel mould is clamped into position and moved 
into a surrounding heat source. The rotor begins to turn, this is done at a fast speed of about 12 
revolutions a minute to give an even finish without blotches at the same time while tilting on its axes. 
The thickness of the cable depends on the speed of the revolutions, because the cable isn't required to 
be very thick its revolutions would be slow. The mould is removed from the oven (source of heat) and 
placed into a cooling area. The mould is introduced to cool temperatures slowly, if it cooled too fast the 
cable inside would become distorted, so the mould is cooled slowly by air and fine mists of water. 
During cooling the cable shrinks away from the mould because originally it had been expanded by heat. 
In anticipation for this the manufacturers would have made the mould slightly bigger to accommodate 
the cable and so when it shrinks it would be just the right size. When the mould is opened the cable 
easily falls out.  
Advantages; this process is sustainable because it doesn't go on for lengths of time and plenty energy is 
neither used nor wasted. There is also no waste in plastic because every granule put in is what is used. 
The finished cable is also easily recycled as it is made out of nylon and can easily be reused by melting 
it down. Rotational moulding moulds are very simple and cheap unlike injection moulding moulds 
which require sturdy moulds as a lot of pressure is used in manufacture. A hollow part can be made in 
one piece with no weld lines or joints giving the cable a good finish and different types of products can 
be made through rotational moulding which unlike other processes, offers flexibility if altering the 
mould is required.  
The disadvantages of rotational moulding include; the choice of moulding material is limited, it can 
only mould plastics. Material costs are high due to the need for special packaging to protects plastic 
granules. Its products are generally fragile because the powder is ground to a fine powder before 
moulding and many carbon chains holding the plastic strongly are broken. Some geometric shapes are 
difficult to build. 
 

Component: Speaker hinge 
Material: Aluminium 
Process: Extrusion 

The internal hinge that folds in the two separate speakers has been extruded, 
its cross section like that of a horse shoe to create a cavity where the ABS 
body sinks into and swings out the speakers. Extruded products always have a 
cross sectional design so there is no need for multiple moulds, many of the 
same type of products can be made from the same cross section which is why 
it is ideal in the making of the speakers hinge as extrusion is used in mass 
production and is consistent in the products made. The hinge could be 
extruded in both hot and cold and their components are direct, indirect, 
forward and backward extrusion. To make the hinge, aluminium granules are 
fed into a heated chamber and carried along a feed screw within. The feed 
screw is turned by a motor, when the motor is switched on the heated 
aluminium moves further down. An important factor is that speed and 
temperature are measured during this, regulation would make sure the 
aluminium granules are properly melted before the end. As the aluminium 
moves down it is compressed, melted and forced out of the chamber. Once 
out the plastic runs through a cooling system and is immediately hardened. 
Here cooling is instantaneous so the hinge doesn’t lose its shape. The swift 
cooling results in a continuous drawn piece at a steady rate with  the same 
pattern and shape. This process is limited to only cylindrical shapes because 
extruded parts are never too complex, and all products must have a cross- 
section else they would fall apart. In extrusion there is no oxidation of metals 
which is good for aluminium because oxidation would increase its thermal 
conductivity and cause friction when used in the product. The extruded hinge 
has a good surface finish and high production rate. 

Extruded hinge made out of aluminium 
which holds  together the foldable 
speakers enabling them to swing out. 
Cross sectional shape is like that of a 
horse shoe. 

Cable made out of nylon that has 
been rotation moulded. It has an 
equal width on all sides. 



Alternative process Justification 

Component: The body and base 
Material: ABS plastic 
Process: Injection moulding. 
Alternative process: Compression 
moulding 
 

If the body and base of the speaker were to be manufactured another way I would suggest compression moulding, this process is ideal because 
it is used for moulding thermosetting plastics which need to undergo a process called plasticization before being able to form a given shape, ABS 
is one of those plastics. The body and base of the speaker could have been made by compression moulding as it has an advantage of being able 
to mould fairly intricate parts and it has one of the lowest cost of production compared to injection moulding and wastes very little material. In 
manufacture, fewer kilt lines are produced and there is less fibre degradation compared to injection moulding. 
When making the body and base of the speaker the powder was poured into the mould where it is heated, ABS is in the form of powder so it 
can be easily measured to reduce waste and any breaks, this is also because when it is heated the fibres become reinforced which increase its 
strength and rigidity. When heat is applied to the mould the ABS becomes compressed in to the desired shape, in order to use this process the 
mould has to be the shape of the product being made, it also has to have a simplistic design because compression moulding cannot be used to 
make complex shapes. The body and base of the speaker are designed simply so that it can also be compression moulded. This manufacturing 
was ideally the most suitable to use because one of the function of the body of the speaker is to protect all its internal parts so it has to be 
hollow this manufacturing process it good at making hollow parts. The advantage of using Compression moulding is that it can mould both large 
and small parts and because it cheaper when compared to other processes like injection moulding or transfer moulding.  

Component: Screws 
Material: High carbon steel 
Process: Sand casting 
Alternative process: Press moulding. 
 

The screws could have been made by being pressed instead of sand casting. The advantage of using press moulding over sand casting is that it 
gives a smooth finish whereas sand casting makes the finished product look grainy and in need of extra finishing to improve its quality. The 
advantage of using sand casting is that any metal can be cast as long as they can be melted down and poured into the sand cast which gives it a 
wide range but it is very limited because sand casting is not an ideal process for use in the mass production of the speaker, it is better suited to 
batch production. Press moulding would be an ideal alternative because it can be used in mass production. It would have been done by firstly 
being extruded into a wire, upset forged to produce the head and then twisted o produce the screw thread.  

Component: 3.5mm Jack cable 
Material: Nylon 
Process: Rotational moulding. 
Alternative process: Injection 
moulding. 
 

Injection moulding is one of the most widespread manufacture processor when it comes to manufacturing thermoplastics; this means that 
when it is heated then pressured in a mould they can then be formed into different types of shapes that is desired. Just because it is used mainly 
for thermoplastics it doesn’t mean that thermosetting plastics cannot be injection moulded but it is very limited; only a few types of 
thermosetting materials  can be used depending on the environment the product is made in. The jack cable could have been manufactured by 
injection moulding this was because it can produce identical items, ideal for mass production, with little waste in materials. The process for this 
manufacture is quite straightforward to do firstly the nylon material has been forced into a closed mould that is under pressure, the heater heats 
up the tube because there are built in heaters in the mould and then when it reaches a high temperature a screw thread starts turning. A motor 
turns the thread which pushes the nylon granules which melts it into a liquid from here it is then cooled. Finally when it has been finished 
cooling then the product can be removed this is because it would have changed into a solid structure of the jack cable.  

Component: Speaker hinge 
Material: Aluminium 
Process: Extrusion 
Alternative process: Forging 
 

There are many different types of manufacturing processes the components of the speaker could have been made out of, like the extruded 
speaker hinge which wouldn’t have been good had it not been extruded, but another way it could have been made is through forging. The 
mechanical properties of the hinge depend on the process used in its making. The hinge is made of aluminium, this  could’ve been made 
through die casting or forging, but die casting would not give it the strength it needs to carry out its function which is the holding together of 
speaker parts whereas forging would give it good strength. Although making it through extrusion is cheaper and the saw that cuts the freshly 
extruded aluminium is  very accurate, but extrusion is limited because it can only manufacture materials with a given cross-section and thicker 
cross sections increase the stress  endured by the cutting machines which slows down the process. However using Forging to manufacture the  
hinge can be oriented to improve strength, and penetrability is reduced which is good because the product quality will be high. Forging has a 
disadvantage that cast coring holes are not available doing this manufacture process which is very small compared to the energy consumed 
when extruding large, difficult cross  sections. 



Quality control checks and Quality Assurance  
In the making of the speaker quality control checks took place to ensure the product is perfectly safe before putting it on the market. The speaker has 
gone through a series of checks to ensure it reaches the user in the best possible condition. The most important thing in manufacture is that there is 
quality in the design of the product as well as in the manufacture, therefore tolerance checks have to take place to make sure the dimensions of the 
product are all accurate. The design of the speaker requires its parts to fit in perfectly together, take the foldable speakers for example, if they weren't 
measured accurately they wouldn’t be able to fold or accommodate the speakers and all the other functions wouldn’t be fulfilled. Tolerance checks are 
important because if it weren’t the component parts will not fit together and will not be able to perform its function and duty, much like a puzzle, so all 
the components need to be to the correct accuracy when manufacturing it, this leads us to the Quality Standards. In any successful product quality 
control checks have to take place as well as quality assurance, from the packaging of the speaker it is shown that both took place. Quality Assurance is 
done to satisfy the costumers expectations whether in appearance, the image it gives to the user, the function and the rate of performance of the 
speaker to ensure the customers get the best value for their money. The Quality Assurance made sure that the speaker was manufactured on time and 
in order of its performance requirements and specification and also that it comes under its set the budget. 
There are many types of quality standards which include the British Standard, this is standard is for the UK in general, this ensures that before a product 
can go on the market that it meet the British Standard’s demands. This Standard helps manufacturers to produce highly quality products, this standard is 
applied to a wide range of products. The speaker shows the British Standard logo which is the kite mark on its body as well as on the packaging to 
ensure the speaker is good enough to be sold on the market. The Quality checks that took place during the speaker were at different stages for the 
different components. In the speaker body and base the checks that took place where visual checks, this was to see that the speakers aesthetic qualities 
were made correctly and also that the body of the speaker is able to hold on to its inner components. On the inside of the speakers body there is the 
British Standards logo and the number; this is very important because not only does it allow the users to know that it has been regulated by this 
Standard so it tells them it is safe to use. The 3.5mm jack also went through some checks as well to ensure there were no naked wires exposed that 
could be hazardous to the user, which is why the nylon chord was made extra long so no wire could escape and also that it was of the right insulating 
material, one that couldn’t carry on a current.  
Another testing's that also took place on the speaker was the soak testing; this is the testing on electrical equipment that happens when you run the 
system for a long time, this could last for several days but some companies like ALBA may do this test for several months. When doing this test on the 
speaker the temperature is increased to put stress on the product particularly the voice coil to ensure it can work under high temperatures without 
causing a distortion in the sound and to be sure the speakers body can withstand high temperatures.  

BSI – British standard 
institution (kite mark) 

British Standard 
The British Standards is one of the worlds most populist organization that  
ensures before a product can go on the market it must meet its demands. This 
Standard helps manufacturers to produce highly quality products but it is not only just 
used on furniture’s to test the strength and stability but other domestic products. The 
ALBA speaker shows the logo which is the kite mark of the British Standard on the 
inside of its body this show me that they were the Standards who checked to make 
sure the product was good enough to sell on the market.  
BS1363 sets levels for the speakers performance including strength, toughness and 
fire-resistance, all of these will determine what materials the material scientist should 
use. The British standards had to make sure the use of accuracy was involved in 
making the speaker this is very important because without it then the speaker will not 
work for example the size of the speakers foldable parts and the joints that hold them 
together had to be aligned in a very precise way or else it will not fit. So the body and 
the base, the outside case had to be in line to contain the speakers components and 
to hold the speakers in place. Also the size of the foldable parts of the speaker had to 
be done accurately or else it will not be able to fold, making the speaker lose its 
portability, this is because to be portable the speaker has to be able to fold.  

Quality control systems 
Many quality control systems are used to check the quality of the speaker during 
manufacture, these include failure testing. This is when the use of a the speaker has 
been controlled under a stable environment until it fails, this process is used to 
determine the strengths and weaknesses of the speaker that were not seen initially 
seen. This enables the speakers weaknesses to be improved and its strengths rated. 
The advantage is that the speaker can now be up to high standards. This process also 
occurs on the PDCA quality control system (Plan, Do, Check and Act). The maker of 
the speaker plans for its quality control, they plan from the start on how to best to act 
for the quality control of their product, this increases the performance and reliability 
of the product as well as the maker. From planning they can now determine which 
control check is best suited to the speaker and follow through with it, with regular 
checks to see that the process is working well. There is also the Statistical control in 
which organizations use, this is because they believe that using this quality control 
system can improve their product. This system is done by selecting a random sample 
of the speaker then placing it against a graph to show its performance. To know 
whether the speaker is performing at the expected levels the graph needs to stay 
within 6 standard deviation; if not then the graph shows the speaker line so this then 
leads them to know that there are issues of inferior quality present. This type of 
quality control system is very useful because it shows the errors before the speakers 
have been distributed on the market. 
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Design brief 
From the time spent living as a resident at Pallet Way SE18. I have come to notice some problems, although they do not relate to me personally but to those who live in flats behind my 
house it has become a big issue. This issue is the demolition of the public park situated near the many flats that make up Master Gunner Place. The demolition is to happen in the year 
2012 which is fast approaching. Earlier this year Greenwich council made the decision to demolish it in order to build sport related equipment that would play a major part in the coming 
Olympics. This wouldn’t have been such a major problem if this new area was open to the general public, most particularly the flat residents of Master Gunner Place who in order for this 
development to continue, would lose their only private relaxation/ leisurely area. Without this free space there would be no more access to public parks because the only other park 
closer to Master Gunner Place is miles away. 
The ground floor of these flats have just a small spread of greenery, which can be a hassle as the residents would feel confined to such a small space after being used to the huge park. 
Also those residents may have children of their own who would need a space to play and this would conflict with the adults leisure. I interviewed my client Donna Rudi, a resident of 
Master gunner who expressed a profound dislike for the council’s plans. She explained to me how living on the fourth floor of the flat where she had to repeatedly climb up flights of stairs 
to reach her house “with bloody heavy shopping bags and me arms blistering, blimey!” was now the least of the hassle she had to deal with. She also has three toddlers aged 3-5, who 
now have nowhere to play with their toys. 
 
From this evidence I have drawn a conclusion, so for my 3d project I intend to solve the problem caused by the demolition of the public park by designing an area not so far off from 
Master Gunner Place that would be dedicated to these residents, where they can enjoy themselves near the comfort of their homes. For my project I shall design a leisure centre with 
multiple activities suited to both adults and children which would include a gym with its many facilities, an area outside that would be just like the park that had to be demolished so it 
wouldn’t be missed, a play area and also somewhere to relax generally and play games. This leisure centre would be equipped with high tech equipment, a state of the art design and also 
an underground parking lot. 
 
For my 2d project I intend to design an advertisement poster containing details of the activities in the leisure centre. It would be open not only to the residents of Master Gunner Place 
but to members of the public. 
 

Horn Fair park (flat residents park) 
which is scheduled for demolition in 
2012. 

Master Gunner Place 

Small area of greenery 

4th floor ( the house of Donne Rudi 
and her family) 

house 

This is a picture taken of Woolwich common, where 
the building of the leisure centre is to take place. It is 
uninhabited and consists of a large open field. 

Client: Mrs Donna Rudi of Master Gunner Place and the 
various residents and teenagers living there. They hope to 
have a new park soon or a substitute to the park which would 
allow them to have a place that is attractive and pleasing to 
be in, also where people can meet and be merry. And it 
should be a big enough leisure centre to fit many whole 
families. 



Survey results. To better understand the task I set myself 
I’ve conducted a survey, 83 people 
responded to the survey and from here 
I’ll use the result to establish important 
qualities my design should have. 
1. The gender of the respondent is 
important for me to establish the type of 
design or possible colour scheme I  am to 
make use of. The majority are female so 
my design would be more appealing to 
them. 

2. I sent the survey to my target group for the leisure centre 
which are teenagers aged 13-19 because they are the ones 
most likely to make use of the centre although it will be open 
to every age group. 

3. This question was to 
determine if my idea to 
design a leisure centre 
to replace the lost park 
was accepted by my 
target group, if not I 
would have designed a 
public park instead. 

6. This is to determine what material should be used the most. For 
any successful design a range of materials must be made use of. The 
decision of my target group to make me use a variety of materials 
supports this. 

7. This was to determine if sustainability would pose a 
problem for my target group, which it didn’t. but since 
my target group aren’t in the know of the various 
environmental problems linked in with inefficient designs 
I shall design a building which is environmentally friendly. 

5. This is to determine the type of theme my design would have 
from these four themes I've decided on. For modern it would be in 
the style of an art deco piece, any ordinary building would be in the 
style of English buildings, surreal and gothic would be in the style 
of art nouveau and groovy would be pop art. Art deco is the 
preferred theme among my target group. 



4. This is to determine the type of sport that would feature on the 2D 
opening leaflet and brochure.  My design would only focus on the 
outside of the leisure centre and how it will be appealing to the viewers 
eyes, not on the inside, since it is an architectural project. But if it were a 
real building both the outside and inside will be considered. I am doing 
so by indicating what facilities would be available. I shall also do so by 
making a floor plan of the various rooms included although I shall not 
make them but to show they were considered for the making. 

9. To create a sustainable 
building its power source has 
to be considered. To use 
sunlight solar panels have to 
be positioned at the highest 
point where access to sunlight 
isn't limited or hindered by 
environmental factors like 
trees or surrounding 
vegetation. This makes me 
think the building has to be 
tall so the solar panels can be 
positioned on its roof. 

10. This is to determine how the people would be ferried 
between floors and if access to facilities would be hindered 
by this form of transport between floors. The use of 
escalators although it would reduce the amount of energy 
supplied by the solar panels, it would make access to 
higher floors much quicker and safer compared to lifts or 
stairs. In case of fire hazards staircases become choked 
with smoke which would be bad for those escaping and for 
lifts they wont function without steady power supply 
which cant be guaranteed when the source of solar power, 
but with escalators none of these occur so it is the safest 
and energy efficient option available. 

8. My target group has 
chosen the colour scheme 
bright and modern, this 
would work well with the 
theme art deco. 

Survey results. 



Specification: To design and model a new leisure centre for 
the residents of Horse guard parade that 
wouldn’t be so far away from their current 
place of residence. 
From the survey conducted I now have an 
idea of key components my design must 
have as specified by my target group. 
 

User requirements: 
 

Must be aesthetic as was requested in the community survey and must meet all other requirements. 
Its surroundings should be properly marked out and should include a map of where specific activities would be, to 
prevent people getting lost. 
Should be able to accommodate a large number of people without hindering their enjoyment. 
Should contain a variety of sports as was requested in the community survey. 
Should provide adequate shelter against environmental elements. 
Should contain facilities for those needing assistance e.g. disabled parking etc. 

Client: Mrs Donna Rudi and her family who are flat 
residents. 
 

Performance 
requirements: 

Be securely anchored to the ground to prevent hazards in the severely windy area. 
Be streamlined in shape to tackle the worst of the wind and be faced in the right direction to absorb most of the 
sunlight. 
Should be geometrically shaped,  have a modern design and should be equipped with state of the art technology.  
Should be a sustainable building. 

User group: The general public but most specifically 
teenage residents aged 13-19. 
 

Materials and components: Its basic structure should be stainless steel to prevent corrosion when exposed to British weather. 
Compared to other leisure centres, it must be the most sustainable and cost effective. 
Should make use of toughened glass and if possible, glass that is resistant to fracture that would be clear to provide a 
good view of the gardens below. 

Product 
specification: 
 

The centre must provide a sustainable place 
of leisure, should be aesthetically pleasing 
and  ergonomically suitable to the user 
groups needs and it must contain a garden. 
 

Size: Its size shouldn't be less than that of the park the residents had to vacate. 
It should only be half as large as the uninhabited area of Woolwich common. 
It should be sufficiently large, able to accommodate the flat residents and others from the general public who would 
wish to be a part of it. 

Purpose: 
 

Provide a safe, comfortable area in which 
like minded people can associate in a stable, 
recreational environment. 
 

Safety: The building, although geometric shaped should not contain any sharp corners or building hazards. 
It should be made out of materials that do not absorb water to prevent the weakening of its structure by water or 
contamination by mould or mildew. 
Should be relatively resistant to vandalism by ensuring its windows/ components are shatter proof and readily 
removed in event of a break in. 

Form: 
 

It must be aesthetically pleasing, employing 
both art movements Art deco and Art 
nouveau in its design. 
It must incorporate a high level of 
surrounding vegetation and open space. 
 

Quality: Use materials and components that have been subject to British standards e.g. kite marks on safety glass. 
Should be manufactured using effective quality control procedures to assure a high quality outcome. 
Materials must go through all the testing requirements  and regulatory checks to assure they are in the correct 
working order. 

Function: 
 

Provide shelter and entertainment to many, 
the least number of 40 people. 
Provide a range of open space and facilities, 
its layout would be that of their previous 
park for those residents who’d miss it so 
they wouldn’t feel so apart from it. 
Should provide specific areas that are 
separate for parents and children and should 
incorporate a day-care centre where 
toddlers can play and other facilities alike. 

Scale of production: 
 
 
 
 
 
Cost: 

Its various materials and components should be able to be mass produced locally, close to where its being built, not 
farther than Greenwich to reduce the cost of transportation. 
Should be able to be manufactured using effective modern methods that meet  the quality standards. 
 
 
 
Should come at a budget of £100.000 whilst still meeting the standards of the residents and user group. 



Door design 

Rendered image of balsa wood door. It 
is the preferred material because it is 
one that is available locally and has the 
least environmental setbacks.  



Polished Balsa Textured ABS plastic Frosted Type A glass 

Form:  
As requested by m user group I have designed the door in the style of the 
art movement art deco. The geometric shapes that make it up are 
characteristic of this movement. The door is made up of a basic rectangle 
which has been extruded cut to include an arc at the top. It has been 
extruded cut again on its very surface to make the lines cutting it 
vertically first in half and then in horizontally in to three. This quality has 
been added because it makes the door distinguished and thus attractive 
to the user. Also it hints at a gothic influence which adds to its appeal. 
In frosted glass the door looks more like an antique which would make 
the user want it more. 
In ABS plastic the door takes on a more sturdy look which would be 
preferred by the user if they are interested in the security the door 
presents. 
In balsa wood the door takes on a more traditional look, it is not painted 
and the natural prints n the wood improves its finished look which would 
appeal more to the user. 

Function: 
The door is for the protection of the user and to allow free passage 
to and from the leisure centre, it is one of three side entrances and 
also is key because it serves as a fire escape. This door should not 
hinder the user in any way. 
In frosted glass, due to the weight of glass it would be difficult for the 
user to pass through it. Also it isn't a very durable material and it isn't 
supported by anything else therefore it wont be ideal as a door for 
the danger it might pose to the user. 
In ABS plastic due the lightweight of the material it would not hinder 
the users passage. 
In wood due to its density it would be less easier for the user to pass 
through and from its repeated use, supporting devices like hinges 
would be worn down easily but since wood is a hard wearing 
material it would last longer. 

User requirements: 
According to my specification the leisure centres should have entrances that do 
not hinder people as well as those who happen to be disabled. The dimensions of 
the door make sure it does not. The height is 6'8" or (80") to allow access to very 
tall people and the door width is 2'6" and at a maximum best is 2'8“. These are 
specific considerations in order for wheel chair accessibility. 

Performance requirements: 
Not only does the door allow free access to incoming and leaving people it should 
also protect them against environmental factors. Take the wind for example, 
Woolwich common is a very windy place due to the lack of trees and there is also 
the rain to consider. Fortunately all materials when combined with the right 
finishing are able to protect against water. Glass is naturally water resistant, 
plastic is waterproof and also resistant to chemicals but wood on the other hand 
would do little to protect against water else it has been treated and sprayed with 
a protective adhesive to make it waterproof. 
There is also the wind to consider. Glass is naturally heavy and would not be 
blown down by excess wind. Plastic is naturally lightweight and gives little 
protection from wind and wood is dense and is able to protect the user from 
fierce winds. 

Scale of production and cost: 
Frosted glass is made using silica 59%+ soda (Na2O) 2.0% + lead oxide (PbO) 25% 
+ potassium oxide (K2O) 12% + alumina 0.4% + zinc oxide (ZnO) 1.5%. For the 
purpose of the door the glass would be batch produced since it is on a small scale 
and to save money. Following the glass batch preparation and mixing, the raw 
materials are transported to the furnace. After melting, homogenization and 
refining (removal of bubbles), the glass is formed. To reduce costs recycled glass 
could be used but impurities inside could stop the machines from working and 
this would not be cost efficient. 
For the production of ABS plastic door it would be batch produced using 
rotational moulding, making the door hollow would save the amount of plastic 
used, it is also very efficient because there is little waste. 
Hardwoods are generally expensive because of their location and because they 
need to be imported but balsa wood is the exception which has been used in the 
making of doors for many years and is relatively inexpensive and easy to shape. It 
would be batch produced and because of its model making qualities it would be 
ideal for use during model making. 
 
 

Processes: 
The raw material location isn't a problem for the sustainability because Balsa wood is grown in abundance locally so there is no 
need for transportation and since they are fast growing trees there is also no deforestation. Balsa wood comes from hardwood 
trees. Logging companies then come and cut the trees down , the machines used could contribute CO2 but the trees shall not be 
burnt as a form of clearing and would be cut down by lumber jacks instead. 
Transportation is another issue to think about, normally log are transported by trucks from the forest to the mills but instead they 
shall be transported through rivers on boats that are simply slid along the waters to the mills. In the mills raw materials are visually 
inspected for faults like knots then they are debarked, cut to flat edges, sawed lengthwise using multiple-blade saw-tables where 
entire logs are just pressed through and then  they are prepared for particular uses. Sometimes they are ground up for paper  and 
often they are cut into boards. The boards can be sealed or pressure-treated to preserve them. The wood  for the making of this 
door would be pressure treated because isn't very well known therefore it is cheaper. There is no risks whilst using pressure 
treated plywood because the preservatives used aren't toxic and would keep the wood fresh for later use. Although this 
preservative is cheaper it isn't less better than former forms of preservatives used in the past. 
 and then they are either sold directly through a lumberyard or sold to companies which manufacture furniture. 



Above: rendered image of roof. The chosen material for 
the roof is rubber. 
Below: orthographic image of roof. 

ROOF DESIGN: 



Types of roofing using above materials. 
Built-Up Roofing (BUR) 
BUR is created by layering sheets of tar and water-resistant materials and covering them with 
gravel to establish a nice-looking, fire-resistant surface. Although it is the most cost-effective flat 
roofing material, its weight would result in joints being used to support it. It also has an offensive 
smell, and the gravel is prone to clogging rooftop drainage systems and gutters. 
 
Modified Bitumen Flat Roofing 
Modified bitumen is a popular material for flat roofs. It is mostly made of asphalt sheeting with a 
fiberglass base. The sheeting is laid in layers with hot bitumen applied between each sheets to 
secure it to the roof. This method is more popular for commercial roofs than residential ones and 
is inexpensive. 
 
Single-Ply Roofs 
Single-ply roofs are becoming more popular because of their long lasting qualities and reliability. 
Two main types of single-ply roofing materials are thermoset membranes made from rubber 
polymers and joined at the edges and seams with liquid adhesive or tape and thermoplastic 
membranes manufactured from plastic polymers with seams joined with heat or chemical 
welding. The single-ply roofing option is more expensive than others because it  lasts 
considerably longer with lesser  problems and doesn’t need to be replaced regularly. 
 

Gravel 
Asphalt Rubber polymer 

Form: 
By using only geometric shapes I have designed the roof in the style of 
Art deco. It is made up of only three dimensional triangles that are 
joined together to the base which has is the floor plan of the entire 
building. Using geometric shapes give the roof an eye-catching 
sharpness that is sure to appeal to my user group. 
In gravel the roof loses the ability to attract seeing as gravel is the same 
material used in making dirt roads. It is too ordinary and is not eye-
catching enough for a roof material. 
In asphalt the roof is very attractive because asphalt is naturally 
beautiful. It is available in a range of colours and effects to suit demand 
and to make it more eye-catching to the user. 
In rubber polymer it increases the roofs aesthetics as rubber can come 
in a range of colours, patterns and even be made to imitate marble. 
They easily compliment the style of the roof. 

Function: 
The job of the roof is to protect the leisure centre from the 
environment. 
Gravel can protect against water but when wet it takes on a look that 
can be seen as ugly which isn't good for the aesthetics of the centre 
although it is resistant to wind and protects against sunlight. 
Asphalt on the other hand becomes shiny when wet and is attractive 
to the user, it also protects against wind but absorbs the heat from 
sunlight which would be good during the cold as the building remains 
insulated but would be bad during summer when the added heat 
makes being inside the building uncomfortable. It also deteriorates in 
sunlight and would need to be replaced regularly. 
Rubber polymer is naturally water resistant, as well as wind and 
sunlight but it isn't hard wearing like the other two and can 
deteriorate when it reacts with chemicals in the environment. 

User requirements: 
The roof protects the users from the harshness of the environment 
and for the purpose of my specification they are designed in such a 
way that they accommodate solar panels that can go on its sloping 
sides in order to absorb the most sunshine. The roof makes the 
building more sustainable because of its design. 

Performance requirements: 
The design of the roof makes it able to act as a buffer for winds, its 
sloping sides serve to deflect excesses in another direction. When 
designing it as a way to minimise damage due to win di made sure 
every side sloped. The sloping sides also make sure rain water isn't 
kept between slates to avoid future problems like leaking roofs, also I 
made sure there are paths in between where rain water can easily 
slide down below. In its design I also made the roof slope ever so 
slightly so rain water wont remain stagnant. 

Materials and processes: 
Natural rubber is made from the sap of the wild rubber tree. The bark of the tree 
is 'tapped', this means cutting small slits into the bark, so that the white sap, 
known as latex, drips out and is caught in collecting cups. 
In the past, an acid was added to the latex to make the sap set like a jelly. The 
latex jelly was then flattened and rolled into sheets and hung out to dry by 
workers. A way of making rubber stronger and more elastic was invented by and 
Charles Goodyear in 1839. His method was called vulcanising and it stopped 
rubber from perishing. Liquid latex is now shipped to factories where the rubber 
is made by machines. It can be coloured and made into car tyres, gloves, hoses, 
balloons and many other things including parts of roofing. 
 
Single-ply roofing consists of an waterproof membrane formed by laying and 
joining strong, flexible sheets to create a continuous waterproof barrier across 
the surface of a flat roof. The sheets are joined using  heat or are self-sealing and 
are retained by many processes such as  mechanical fixing, adhesives, ballast, 
green roofs or paving. The membrane is  made from a synthetic polymer that has 
been enhanced to resist weathering, chemical oxidation and UV radiation and 
also to retain its physical properties over a wide range of temperatures. Before 
use it would have been stress tested using heat to ensure it maintains the right 
shape under high temperatures. 
 



Stainless steel is the material I decided 
to use because of its qualities and also 
because it Is cheaper in comparison to 
the other materials. 

Carbon fibre Polished oak 

DOOR DESIGN: 
 
Form: 
This door frame is designed to be basic the reason for this is because it is a frame meant to contain 
heavily designed glass. Its plainness would compliment the rich designs on the glass and highlight 
them to the user. 
 
Function: 
The function of the door frame is to contain and protect the glass within. In polished oak it provides 
good protection to the glass because hardwoods are usually tough and strong because they take 
about a hundred years to reach full maturity and because of their close grained surface finishes. 
In the case of carbon fibre they offer good support because their fibres take on tensile loads, they are 
strong because their polymer fibres are woven into a tough matrix which makes them incredibly 
strong. 
In stainless steel the frames offer strong support and has a good resistance to chemicals so in addition 
to support it also protects the glass as well. 
 
User requirements: 
The user requirements of the door frame is that it should be tall enough to let people through and 
also wide enough. Its height would be 6'8“ and its width would be 2'6" at a maximum to 
accommodate wheelchairs etc. 
 
Performance requirements: 
The performance of the frames heavily depend on the material it is made out of. In polished oak it has 
a fine texture due to its straight grains this would add to make it have a good finishing. It is also dense 
which offers good protection and strength to the door. 
In carbon fibre it has a high tensile strength which protects the glass and offers support but if its 
fabrics were to be woven in a different direction it loses its strength, but is it were woven to cover 
tensile strength in all directions and reinforced by a rigid mesh of resin it would retain its strength, but 
such a process makes it expensive. Caron fibre would also add weight to the frame which makes it 
unsuitable. 
In stainless steel the frames would be lightweight and would still offer the same protection in terms of 
its strength and rigidity, it also has a high quality surface finish and is relatively low maintenance. 
 
Production and cost: 
Woods like oak would need to be imported because they only grow in climates such as Africa and 
south America. Because of their age and location they are expensive to buy. 
Carbon fibre has four times the tensile strength of the best steel alloys, are much stronger than GRP 
and can be formed into complex structures but it is very expensive, it cannot be recycled and requires 
highly specialised manufacturing processes. It also cant be repaired easily and would be easier to 
replace. 
The problem with stainless steel is that it is hard to machine and expensive because it first has to be 
mined from iron ore and then coated with a thin layer of tin to prevent corrosion. However, stainless 
steel is 100% recyclable and for the production I can make use of recycled steel which is cheaper. 

Orthographic and rendered images 



Polished aluminium 

Polished whitewood 

Translucent acrylic 

DESIGNING OUTER FIXTURES (BALCONY) 

Polished aluminium is the material chosen for 
the balcony because it is very sustainable, 
strong and extremely lightweight. 

Form: 
The balcony has been designed in the style of the art movement art deco. A 
characteristic is the use of geometric shapes like rectangles. For the balcony I 
designed it so that it is made entirely out of rectangles. This is to make it look very 
futuristic.  
Aluminium is a bright, shiny metal which adds to the futuristic effect I’m trying to 
create in its design. Its shiny quality would appeal more to the user. In polished 
whitewood it has the advantage of having natural patterns that contribute to their 
appeal. Acrylic on the other hand is often used for displays because of its aesthetic 
qualities. It Is naturally shiny and self finishing 
 
Function: 
The balcony should be able to prevent people from falling over when they lean on it. 
Therefore it must give  a strong support to them. Aluminium is a strong, durable and 
lightweight material meaning it can protect the users without being bulky or occupy 
too much space. White wood is fairly strong and not very durable meaning it is not 
ideal for support, to use white wood for the balcony it would need to be made thick 
to add extra support which would make the balcony bulky whereas it is supposed to 
be thin, streamlined and futuristic. Acrylic isn't much different in terms of strength 
and durability, it is very brittle and has a low scratch resistance, also cracks easily 
form  its surface which would spoil its look. But it is able to withstand extreme 
weather conditions which is ideal for any material located outside. 
 
User requirements: 
The balcony needs to be wide and long enough to fit in about five people eat once 
plus a wheelchair. They are two balcony's so they fit in twice that amount. The 
maximum width of a person is 24” and that of a wheel chair is 32”. In total the width 
of each balcony should be 152 inches width. The balcony railings should be tall 
enough to hold in adults as well as children. The tiny gaps instead of rails are to 
prevent children from falling over. The average height of the balcony railing should be 
36” this is the best average estimate of height for the rail in order to protect the 
users. 
 

Processes: 
Aluminium sheets for the balcony railing are made through 
Rolling. Firstly they are DC-cast, because it is the starting stock for 
most rolled products, it consists of ingots of over 20 tons of 
weight, are 500-600 mm thick, 2000mm wide and 8000mm long. 
Then there is the Pre-annealing process where the DC ingot is 
cooled to room temperature after casting and then reheated to 
about 500 degrees Celsius and then the aluminium is passed 
through a hot rolling mill. Then hot rolling, in the hot mill the slab 
is reduced in thickness to about 4-6 mm. the strip of metal 
produced from the rolling mill is then coiled for transport to the 
cold mill. Cold rolling: the cold mills are available in a wide range 
of types and sizes.  Cold mills perform at high speeds of about 
3000 m per second, at this speed the aluminium sheets are rolled 
to a thickness of around 0.05 mm, later these sheets can be 
layered to the sufficient thickness needed for the balcony. Then 
the sheets are annealed. 
 

Production and cost: 
To extract aluminium from the ore bauxite takes up a lot of 
energy, but aluminium is easily recycled and can be melted 
down over and over again without losing any quality.  
Whitewood is a soft wood and like all softwoods they grow 
quickly, taking about 30nyears to reach maturity. They are also 
grown locally and in abundance. They wont be imported which 
makes it cheaper. Aluminium like whitewood is available locally 
because it is common and is used a lot for shop signage. This 
would make it a lot cheaper to use. It is also very easy to 
fabricate. 



Modelling 

When I combined all these 
separately designed components I 
came up with a suitable top view 
which is the image above. 

When extruded in solid works to be 
made into a feature, this was the solid 
shape derived. From here I can make 
extruded cuts of spaces on this solid 
feature to accommodate the various 
components and then make an 
assembly of them. 

Front 
(entran
ce) 

Lap area 

Shallow pool for 
aerobics. 

foyer 

Shallow pool for 
children. 

Steam 
room 

storage 

Family 
changing room 

Men's 
changing 

Women’s 
changing 

Extension of 
children's pool 

Gym 

Storage 

staff office 

re
ce

pt
io

n 

controls Sports hall Squash court Indoor 
football 
pitch. 

This is the layout of the ground 
floor of the leisure centre 
which would cover a total of 
14.000 m2 on 4 hectares. 
Layout shows the rooms that 
make up the ground floor. 
Leisure centre is three storeys 
tall. 

To have a more realistic perception of 
the building I designed I made a floor 
plan using the shape I derived from 
the combination of the components 
in my many CAD drawings. The 
Layout was made using solid works 
software and paint. 

This is my first honest attempt at making a model for the exterior of the building, but for 
it to be realistically successful I also had to consider the components that would've been 
inside such as the rooms, as already displayed in the drawing of my floor plan. What I 
used for the modelling is; Craft knife (scalpel), Safety rule, cutting board, Band saw,  
pencil, double tape, foam board, cardboard for the base and PVA glue to hold it all 
together. 
  
• Having already developed a floor plan all I had to do was scale it up seeing as it was 

made small and then print out the resized floor plan on A3 paper. 
• Once this was done I stuck down the printed pattern on a piece of card board then I 

used the Band saw to cut out the traced outline. For complicated bits like the two 
semi-circular areas at the front which would serve as entrances I had to cut out this 
bit separately and carefully on the Band saw. 

• For the straight walls I traced out their length using a pencil and a ruler on a large 
piece of card board. For short walls I used a scalpel to cut it out and for safety I used a 
cutting board and safety rule to improve precision and accuracy. For the taller walls 
once marked out I used the Band saw to cut them out. For protection when using this 
machine I had to put on goggles, use a metal rule to align the foam to make perfectly 
straight lines and also a piece of wood to direct pieces instead of my fingers to avoid 
being cut. 

• Once the walls were cut I used double sided tape to hold them up temporarily while I 
applied PVA glue to stick them all to the cardboard base. I only removed the double 
sided tape when side were completely dried. 

I reframed from adding any detail 
to the outside because the model 
was very fragile due to the 
material used. But I was able to 
get a good image of the design 
and also in which places needed 
improvement. 



Desired outcome. 
• A series of design sheets developing the3D leisure centre called the House of 

Health and 2D in formation sheets detailing its opening and the facilities 
contained within. 

• A 3D model made of a variety of materials to an appropriate scale. 
• A 3D design on solid works – CAD. 
 

Habitat 67is a model community and housing 
complex in Montreal, Canada designed by Israeli–
Canadian architect Moshe Safdie. My first idea of 
design with the theme of art deco was a building 
made solely of geometric shapes like habitat 67 
which I have decided to base my design on. 

Initial ideas 

At the start I wasn’t quite sure what shape the building 
would take. I practised drawing some using perception 
and finally came u with the idea to combine them. This 
gave me my design. 



Orthographic drawings of design. 

As suggested by my target group I have used a range 
of materials. 
Wood for the door, rubber for the roof, stainless steel 
for the frames of the front windows and the fire 
escape for added strength and also for the back door 
as protection. And I have made sure these materials 
are inexpensive so as not t surpass my budget and are 
available locally to reduce environmental damage. 

Mrs. Donna was pleased with my ide to add solar panels 
to the roof to make the building self sufficient, she was 
also pleased with my design for the roof and the part 
where it slopes slightly to get rid of water as it would 
protect the leisure center from heavy downpour and keep 
it dry in extreme weather. She was also very happy with 
its size and agreed it would be large enough to contain 
abut 40 families at once, but she was sad to know the 
location would be woolwich common because building 
something so tall there would put the flats around the 
area in permanent shadow as the sunlight would be 
blocked. 

I have also made good 
use of the appropriate 
themes chosen by my 
user group. 

This is the bottom view of he leisure centre. It is in an 
orthographic drawing in preparation for my real model 
making. The drawing is on scale 1:1 which due to my small 
measurements during the drawing process in CAD on solid 
works  is the correct scale for it to be the right size for a 
model. I have shown the leisure centre from different angles 
for my client to get the best possible perspective of my 
design. 
FEEDBACK FROM CLIENT. 
When I asked my client Donna Rudi’s opinion on the design I 
also showed her the results and explanations of the survey I 
conducted. In response she commented on the design and 
the combination of the two art movements Deco and 
Nouveau. According to her there is more of a Deco influence 
than Nouveau on a ratio of 6:1. she commented on the floor 
plan saying it has too many squares  and very little curves 
which to her isn't a very good design and wouldn’t appeal 
much to females . Because of the sharp edges in its design 
the building would be unsafe for children to be around and 
wouldn’t be attractive to female residents. I told her the 
sharpness is due to the art movement Deco which is the 
main theme for it but she insisted I change it. So before 
starting the making to minimise the sharp edges on solid 
works I made chamfers on every sharp edge to reduce 
hazards. 

Added Chamfers 

For feedback from teenagers in my target group I asked 
fellow classmates what they thought of my design. I was 
advised to change the colour scheme to something brighter 
as suggested by students who answered my survey. 

Mrs Donna also commented on the lack of greenery 
surrounding the leisure centre. She stressed on the 
importance of a garden and surrounding greenery around 
the property because it would remind residents of the 
park that they lost and help them cope with it. To improve 
the sustainability of the leisure centre and to appeal to 
the residents for the making of the centre I will include a 
garden where children and adults can relax. 

Colour is more 
muted. 

Orthographic view of the buildings 
side and front. 



Development testing using solid works 

This is an orthographic drawing of my design 
on scale 1:1 which is the highest it can go. The 
reason it is this small is because it was 
designed according to dimensions for a model 
not the actual building. This is because I want 
to be precise in my making meaning it as to be 
completely to scale. 
The major downside of doing it this way is that 
the scale of this model cannot be compared to 
anything of real size like a real building and 
also because of its size and that of the model I 
cannot make it to the right capacity or with as 
much detail as it was designed or that I would 
want it to have. 



Exploded views of assembly in solid works and  exploded view of 
orthographic drawings showing the different parts and the table  gives 
a description of each part and what they are made out of. 



Render of the Leisure centres front view. 

Render of the Leisure centres side view. 

EVALUATION: DESIGN COMPARED TO SPECIFICATION 
This is where I evaluate what I think about my design and development in terms of quality, form , cost, function, user requirements, 
materials and performance requirements. And I shall also relate it to my original specification and design brief to see how much of it I have 
been able to achieve to see what can be improved or changed for the better. 
 
The form as stated by my client Donna Rudi is more towards the art deco side than art nouveau which is bad for the safety of the users. I 
have applied some changes to the design to counter this like adding chamfers to sharp edges to improve safety but I have reached a stage in 
the design where drastic changes in the shape of the building cannot be made. The shape of the building is that of a rectangle which is 
pretty basic in form but an advantage of this is that most buildings in London today are rectangular so it wouldn’t be out of place while the 
added shapes like triangles for the roof and semi-circles for the front make it more distinct than other buildings and make it more grand to 
look at.  
 
The main function of the building is to be a leisure centre containing sporting equipment's and facilities for the residents to enjoy for a 
reasonable price. But since I didn’t make the insides or add in any rooms in the design I shall elaborate the function of the facilities on the 
outside – take the two spiral staircases for example. They are safety measures put into effect in case of a fire. One is located in front of the 
building and the other behind. The common problem of stairs during fires is that smoke gathers and is concentrated around stairs located 
inside buildings – this is the major cause of death in large buildings where people find it difficult to exit. To solve this problem I have put the 
stairs outside so it would be impossible for them to become congested with smoke allowing the users an easy passage to the outside. The 
stairs like  the windows have frames of stainless steel that protect the people from harm. 
 
The user requirements for the buildings sustainability also fit as the building is self sustainable because of adjustments made in the roof to 
contain panels for solar power. It was also made tall to  collect the most sunlight. The building is also tall and with a lot of windows to let in 
most of the sunlight because Woolwich common has mainly short trees so during the day there is plenty of sunlight and artificial lighting 
would not need to be used during the day. For added sustainability there would be a garden around it to grow trees.  
 
This would be a high performance in this building because the strongest materials have been used to reinforce it like stainless steel. They 
have also been used to protect the users like stainless steel railings for the fire escape’s stairs and also for the balcony to prevent people 
falling off. The safety of the building has also been improved by the added chamfers on sharp edges. It is also a building suited to disabled 
people as entrances have been adjusted to accommodate wheel chairs etc. it is securely anchored to the ground and there are even 
measures like the sloping roof and curved building parts to deflect winds away from the building. It is not exactly streamlined in shape 
because it is in the shape of a rectangle and its body cannot deflect he wind, only its roof but its many windows allow a lot of sunlight inside 
no matter in which direction it faces. It is geometrically shaped according to the specification, and it is a self sustainable building.  
 
Materials and components: Its structure is supported and reinforced with stainless steel in places like windows, doors and stairs. They 
would not corrode to the weather or chemicals because stainless steel acts as a natural barrier against these.  
It doesn’t make use of reinforced glass because it would be too expensive for every window or door, as part of the specification the building 
is to be cost effective and reinforced glass isn't such a measure. 
 
Size: Its building’s floor plan should cover about 4 hectares which is less than the size of Woolwich common and that of the park but 
because the building is three stories tall t covers that distance times three which is bigger than the park and would keep the residents 
happy. It can also accommodate the flat residents and many more. 
Safety: The building, although geometric shaped has been changed to reduce hazards to the users, although its shape cannot be completely 
safe. Its materials do not absorb water so there is no danger to the users from infestations like mould and mildew. 
 
Quality: the materials and components used  are those that cause little or no environmental damage, are recyclable and available locally 
which means they have been subject to British standards e.g. kite marks and have been manufactured using effective quality control 
procedures to assure a high quality outcome and have gone through all the testing requirements  and regulatory checks to assure they are 
in the correct working order. 
Scale of production: I have made sure Its various materials and components are locally produced in batches rather than them being 
imported. This is all to improve sustainability and reduce cost. 
Cost: I have been able to satisfy my budget through careful spending and the use of local materials. 
 
 



Section C 
PRODUCT MANUFACTURE 



Brief specification for the making 
• The final product has to be aesthetically pleasing for the user, combining  both art 

movements Deco and Nouveau. 
• Needs to have in its making variables of handmade and CNC made parts.  
• Has to have texture and be made using a range of materials and processes. 
• Must use a range of CAD and CAM. 
 



PRODUCTION PLAN 

 
TASK 

SIX HOURS PER WEEK 

WEEK 1 WEEK 2 WEEK 3 WEEK 4 
Cutting out roof pattern Laser cutting time  1 hour. 

Making roof slates out of card Hand making time 3 hours. 

Making wall pattern out of grey tubing 
 

Hand making time 1 hours 

Laser cutting walls out of orthographic drawings Laser cutting time 1 hour 

Spray-painting walls with texture spray Hand making time 30 minutes. 

Gluing on window frames Hand making time and drying time 1 
hour 30 minutes. 

Laser cutting acrylic front windows 

Press forming acrylic                                                                                                                                                            Hand making time and drying time 3  
                                                                                                                                                                                                 hours. 

Engraving floor plan orthographic drawing on board                                                                                                                                                                           Laser cutting time 1 hour 30 minutes 

Marking out areas for trees, gravel and sand                                                                                                                                                                                         Hand making time 1 hour 30 minutes 

Applying finishing touches                                                                                                                                                                                                                                                                                              Hand making time 1 hour. 

Spraying frames for texture                                                                                                                                                                                                                                                                                           hand making and drying time 1 hour 

24 HOURS OVER A PERIOD OF FOUR WEEKS 

Spray painting curved windows 

Planning and organising grass/surrounding garden 

Laser cutting orthographic image of window frames 

Assembling model 

Laser cutting time 1 hour. 

Hand making and drying time 1 
hour. 

Designing time 2 hours. 

Laser cutting time 1 hour 30 
minutes. 

Hand making time 2 hours 30 
minutes. 



LAWN MAKING ROOF MAKING SIDE WALL (RIGHT) 

Mark out with pencil on a rectangular piece of foam, measurements 
21cm by 18cm and height 7cm. Cut out marked measurements rectangle 
using Band saw. 

Check 
measurements 

Print out orthographic drawing of roof on scale 1:1 of all sides of the roof, then 
paste onto cut piece of board as a template and cut out outlines using the Band 
saw. 

For the roof slates I measured  on a black piece of cardboard width 5mm and 
length 1 inch. 

I continued this measurement to form a repeated pattern that was easy to 
replicate. Then I cut out each rectangle using scissors, curving them slightly at 
the end. Then I bent each rectangle to seem as if curved like roof tiles. 

Repeat process until there are enough tiles to cover two parts of the roof the  
sides and the back roof. 

Stick on roof tiles with glue gun, each one separately in rows. Above tiles 
overlapping the ones below until roof is completely covered. 

Repeat process until finished. 

Once finished for texture spray paints with rough texture on  roof tiles. It 
wasn’t in the colour I wanted for the roof so after spraying the first coat for 
texture I re-sprayed it black as a finishing measure. 

Using spray paints caused parts of the roof which I decided not to tile to look 
untidy so to solve this. 

I found a repeatable pattern for roof slates on the  internet, using a design 
software like Photoshop the pattern was expanded until it filled the page. This 
roof pattern was then printed in colour on A4 paper which is to scale with my 
model. 

Using the original orthographic  drawing for the roof I used it to trace and cut 
out similar shapes for the roof on the printed repeated pattern. 

Then I stuck it over the areas on the roof which had been spoiled by spray 
paint. 

Mark out a large rectangle on a flat board with pencil. 

Using Band saw cut down board to size. 

On resized board etch on the floor plan for the building 
to act as a guide for future makings and as a set up for 
the walls. 

As a finishing for the inside of the building as it ‘ll have 
no furniture. I looked up floor patterns like wooden 
tiles.  

I traced out this pattern on a thin sheet of balsa wood 
and cut out each floor tile on the Band saw. 

On the etched pattern for the floor board I stuck down 
each tile using PVA until the entire floor inside the 
building was covered. 

For grass and surrounding vegetation, once an area 
was marked out for the building to rest I set about 
working on the rest of the board. 

For starters using a pencil I marked out areas on the 
board where I wanted grass, trees and tarmac. 

Once areas were marked out I applied the 
corresponding vegetation using PVA generously until 
entire board was covered. 

For trees I used the glue gun to stick them down 
because PVA wasn’t thick enough. 

finish 
finish 

Print out top view orthographic image of right wall  (wall with 
zig- zag pattern) to the scale of the  rest of the model 1:1. 

Pattern was hard to machine  and I couldn’t use the laser cutter 
to cut it out of wood like  I would've done for the other walls so 
I  had to make it by hand using  square, grey pieces of tubing. 

Measure height of wall from printed orthographic drawing and 
cut the height of the tubing in the same measurement. 

Cut lengths of tubing according to measurements on Band saw 
and slice cut out pieces of tubing in half. By doing this I am able 
to replicate the pattern by overlapping pieces of tubing over 
each other. 

Sand down edges of rough tubing until smooth and glue 
according to pattern using araldite  glue and leave to dry. 

Cut out a rectangular piece of foam board using orthographic 
dimensions of height 21cm and  length 28 cm using Band saw . 
This piece of board would support the tubing as part of the wall. 

Once tubing pieces are dry stich on to foam board using araldite 
and apply pressure using clamp to ensure they are fully stuck. 
Leave overnight to dry. 

Spray paint newly designed wall  with cream textured paint and 
leave to dry. Once dry stick on laser cut window frames on a 
dark background onto the wall. 

Check 
measurements No Yes 

Check 
measurements No Yes 

Check 
measurements No Yes 

Check 
smoothness No Yes 

Check 
measurements No Yes 

Check for leaks or 
breaks No Yes 

Check precision 
No Yes 

Check for leaks 
No Yes 

Check for patchy 
grass No Yes 

Check for patches No Yes 

Check for leaks 
No Yes 



BACK WALL LEFT WALL FRONT WALL 

Using the orthographic drawing of the back wall on scale 1:1 it was cut out on 
wood using the laser cutter. 

Using sand paper I filed off rough edges and broke off incomplete areas like 
some of the windows didn’t cut off completely so I  had to use a needle file to 
file away left over edges on the windows  until they were perfect squares. 

After filing I sprayed  the wall with cream textured paint and left it to dry. 

Window frames were cut out on the laser cutter on a thin piece of balsa wood. 
Once cut I sprayed it with green  textured paint because green compliments 
with cream. 

I stuck on the dry window frames using PVA glue to the dry wall. 

Using the orthographic drawing on scale 1:1 the wall was cut 
out onto wood  and where the windows would be were also 
etched using the laser cutter. 

Using sand paper and a needle file I smoothened rough and 
uncut edges from the wall. 

I refrained from spraying this wall like I did the others because 
I wanted to use bricks instead. So on the internet I found a 
repeatable pattern for grey bricks. On the software it was 
repeated until the same pattern  filled up a page and then 
printed on A4 paper. 

I stuck on this pattern with PVA on the wall making sure to cut 
out areas where the windows would be. 

I stuck on window frames using PVA glue. 

The first component of the wall I needed to make was the two 
front windows which serve as entrances and exits. 

The orthographic drawings for the front windows were recreated 
in such a way that they are flat while still maintaining the right 
measurements, this is because it would be curved later. 

Front windows were cut out on acrylic by the laser cutter. 

Two press forming moulds were also made using foam. 

Acrylic front window frames were heated until soft then laid to 
dry over moulds, they immediately took its shape and foam 
moulds were shut to maintain it there. They were then left to set. 

When the acrylic frames were removed from the moulds they 
now took their shape and were semi-circular. 

Since frames were designed to be made from stainless steel I 
spray painted them silver to look metallic.  

For the other parts of the front wall I used foam board to make 
them. By printing out the orthographic drawing of the front wall 
to the right scale 1:1 I was able to cut out the foam board 
according to it, leaving out areas where  the acrylic frames 
would fit. 

I stuck down the same brick pattern used on the left wall on it to 
give it a more uniformed appearance. 

I then stuck the acrylic frames on the wall using a hot glue gun. 

FINISHING TOUCHES: 
For finishing's like the glass I stuck  in thin sheets of transparent 
material behind every wall using spray mount. These would serve 
as the glass. 
Using the glue gun I was able to stick  the walls down on the 
floorboard using the area where I’d applied the grass and wooden 
floor tiles as a guide. 
Then I dusted down the model to remove all stray particles of 
debris. 

Check 
measurements No Yes 

Check surface for 
blemishes 

Sand down edges 

No Yes 

Check surface for 
blemishes 

No Yes 

Check 
measurements No Yes 

Check 
measurements No Yes 

Check 
smoothness No Yes 

Check for leaks 
No Yes 

Stop 

Check 
measurements No Yes 

Check 
smoothness No Yes 

Check for leaks 
No Yes 

Stop  



PROJECT MATERIALS  TECHNIQUES & 
PROCESSES 

HAZARD RISK PEOPLE AT RISK CONTROL MEASURE 

(ROOF MAKING START) 
Mark out with pencil on a 
rectangular piece of foam, 
measurements 21cm by 
18cm and height 7cm. Cut 
out marked measurements 
rectangle using Band saw. 

Styrofoam 
Pencil 
Ruler 
Metal rule 
Band saw. 

I used the Band saw to cut 
out the board. 

Abrasion – saw. 
Projectile – dust and debris. 

Cuts/ abrasions to the 
hands. 
Dust being projected 
towards the face. 

Student. Wearing protective goggles. 
To ensure precision and 
safety align metal guide to 
board when cutting. 
Instead of guiding bits with 
fingers do so with a block of 
wood. 

Print out orthographic 
drawing of roof on scale 1:1 
of all sides of the roof, then 
paste onto cut piece of 
board as a template and cut 
out outlines using the Band 
saw. 

CAD software. 
Band saw. 

Used the computer / CAD 
software like solid works to 
design orthographic image. 
Band saw to cut. 

Electrocution – water. 
Abrasion – saw. 
Projectile- dust and debris. 

Cuts/ abrasions to the 
hands. 
Dust being projected 
towards the face. 
Electrocution from electric 
devices.  

Teacher and students. Wearing protective goggles. 
To ensure precision and 
safety align metal guide to 
board when cutting. 
Instead of guiding bits with 
fingers do so with a block of 
wood. 
Keep devices from water. 

For the roof slates I 
measured  on a black piece 
of cardboard width 5mm 
and length 1 inch. 

pencil. 
Card. 
Ruler. 

None. None. None. none Use ruler to keep lines 
straight. 

I continued this 
measurement to form a 
repeated pattern that was 
easy to replicate. Then I cut 
out each rectangle using 
scissors, curving them 
slightly at the end. Then I 
bent each rectangle to seem 
as if curved like roof tiles. 

Scissors. 
Ruler. 
Pencil 
Card. 

Cutting and bending card. Abrasion – blade. Cuts / abrasions on the 
hands. 

Student. Use a guide to cut edges. 

Repeat process until there 
are enough tiles to cover 
two parts of the roof the  
sides and the back roof. 
 

Same as above. ------ ------ ------ ------ ----- 

Stick on roof tiles with glue 
gun, each one separately in 
rows. Above tiles 
overlapping the ones below 
until roof is completely 
covered. 
 

Glue gun. Using hot glue to stick down 
card. 

Scalding – glue. Hot glue scalding fingers. Student. Apply glue carefully. 



PROJECT MATERIALS  TECHNIQUES & 
PROCESSES 

HAZARD RISK PEOPLE AT RISK CONTROL MEASURE 

Once finished for texture 
spray paints with rough 
texture on  roof tiles. It 
wasn’t in the colour I 
wanted for the roof so after 
spraying the first coat for 
texture I re-sprayed it black 
as a finishing measure. 
 

Texture paint. Spray painting. Projectile. Spray paint being propelled 
into eyes. 

Students and teachers. Spray painting within an 
enclosed area. 

Using spray paints caused 
parts of the roof which I 
decided not to tile to look 
untidy so to solve this. 
 

Scalpel. Scraping off misplaced bits 
of paint. 

Abrasion. Scalpel cutting hands. Student. Wearing protective gloves. 

I found a repeatable pattern 
for roof slates on the  
internet, using a design 
software like Photoshop the 
pattern was expanded until 
it filled the page. This roof 
pattern was then printed in 
colour on A4 paper which is 
to scale with my model. 
 

CAD software. 
 

Designing of roof pattern. Electrocution. Getting electric shocks. Student and teacher. Remove all liquids from 
computing area. 

Using the original 
orthographic  drawing for 
the roof I used it to trace 
and cut out similar shapes 
for the roof on the printed 
repeated pattern. 
 

Scalpel. 
Metal rule. 

Metal rule to ensure 
precision. 

Abrasions. Scalpel cutting hands. Student. Use of metal rule to guide 
blade. 

Then I stuck it over the areas 
on the roof which had been 
spoiled by spray paint. 
 
(ROOF MAKING FINISH) 
 

PVA glue. Sticking paper to Styrofoam. Inhalation. Inhaling too much glue. Student. Don’t use PVA for long 
periods or wear protective 
masks. 

(LAWN MAKING START) 
 
Mark out a large rectangle 
on a flat board with pencil. 
 

Pencil. 
Board. 
Ruler. 

Marking out areas to cut. ------- ------- ----------- -------- 



PROJECT MATERIALS  TECHNIQUES & 
PROCESSES 

HAZARD RISK PEOPLE AT RISK CONTROL MEASURE 

Using Band saw cut down 
board to size. 
 

Band saw. Guiding wood through saw. Abrasion.  
Projectile. 

Risk of Band saw cutting 
fingers. 
Cut bits of roof being 
propelled into eyes. 

Students. Wearing protective goggles. 
Using a guide or wooden rod 
when cutting instead of 
fingers. 

On resized board etch on the 
floor plan for the building to 
act as a guide for future 
makings and as a set up for 
the walls. 
 

Wooden board. 
Laser cutter. 

Laser cutting wood. Retinal damage. 
Skin abrasion. 
Corneal damage. 

Prolonged exposure to laser 
can cause serious eye 
damage and skin injury. 

Students and teachers. Keep distance when laser 
cutting. 

As a finishing for the inside 
of the building as it ‘ll have 
no furniture. I looked up 
floor patterns like wooden 
tiles.  
 

------ ------ ------- -------- -------------- ------------ 

I traced out this pattern on a 
thin sheet of balsa wood and 
cut out each floor tile on the 
Band saw. 
 

Pencil 
Ruler 
Balsa sheet 
Band saw. 

Delicately cutting out tiles 
on Band saw. 

Abrasion 
Projectile. 

Danger of cuts to the skin. 
Danger of cutting 
debris/dust getting into 
eyes. 

Student. Wearing protective goggles. 
Using a guide or wooden rod 
when cutting instead of 
fingers. 
 

On the etched pattern for 
the floor board I stuck down 
each tile using PVA until the 
entire floor inside the 
building was covered. 
 

PVA glue. ------- Inhalation. Chemical poisoning to the 
body. 

Student. Wearing protective mask. 

For grass and surrounding 
vegetation, once an area 
was marked out for the 
building to rest I set about 
working on the rest of the 
board. 
 

Pencil 
PVA glue. 

------ Inhalation. Chemical poisoning to the 
body. 

Student. Wearing protective mask. 



PROJECT MATERIALS  TECHNIQUES & 
PROCESSES 

HAZARD RISK PEOPLE AT RISK CONTROL MEASURE 

For starters using a pencil I 
marked out areas on the 
board where I wanted grass, 
trees and tarmac. 
 

Pencil. --------- ----------- ------------ ------------ ---------- 

Once areas were marked out 
I applied the corresponding 
vegetation using PVA 
generously until entire 
board was covered. 
 

PVA -------- Inhalation. Chemical poisoning. Student. Wearing protective mask. 

For trees I used the glue gun 
to stick them down because 
PVA wasn’t thick enough. 
 
(LAWN MAKING FINISH) 

Glue gun. ------ Scalding. Hot glue scalding hands. student Being careful with gun, 
wearing protective gloves. 

(SIDE WALL START) 
 
Print out top view 
orthographic image of right 
wall  (wall with zig- zag 
pattern) to the scale of the  
rest of the model 1:1. 
 

CAD software. Designing layout of front 
window. 

Electrocution. Electric charge being 
released. 

Student and teachers. Don’t bring liquids towards 
computer systems. 

Pattern was hard to machine  
and I couldn’t use the laser 
cutter to cut it out of wood 
like  I would've done for the 
other walls so I  had to make 
it by hand using  square, 
grey pieces of tubing. 
 

Pencil 
Ruler 
Tubing 
Band saw. 

Measuring and cutting 
tubing according to length of 
wall. 

Abrasion. 
Projectile. 

Getting cut on the Band saw. 
Dust/debris from cut piece 
of tubing getting into eyes. 

Students and teachers. Wear protective goggles. 
Use wooden rod to push 
pieces instead of fingers. 
For accuracy make use of 
metal rule. 

Measure height of wall from 
printed orthographic 
drawing and cut the height 
of the tubing in the same 
measurement. 
 

Pencil 
Ruler 
Tubing 
Band saw. 

Measuring and cutting 
tubing according to length of 
wall. 

Abrasion. 
Projectile. 

Getting cut on the Band saw. 
Dust/debris from cut piece 
of tubing getting into eyes. 

Students and teachers. Wear protective goggles. 
Use wooden rod to push 
pieces instead of fingers. 
For accuracy make use of 
metal rule. 



PROJECT MATERIALS  TECHNIQUES & 
PROCESSES 

HAZARD RISK PEOPLE AT RISK CONTROL MEASURE 

Cut lengths of tubing 
according to measurements 
on Band saw and slice cut 
out pieces of tubing in half. 
By doing this I am able to 
replicate the pattern by 
overlapping pieces of tubing 
over each other. 
 

Pencil 
Ruler 
Tubing 
Band saw. 

Measuring and cutting 
tubing according to length of 
wall. 

Abrasion. 
Projectile. 

Getting cut on the Band saw. 
Dust/debris from cut piece 
of tubing getting into eyes. 

Students and teachers. Wear protective goggles. 
Use wooden rod to push 
pieces instead of fingers. 
For accuracy make use of 
metal rule. 

Sand down edges of rough 
tubing until smooth and glue 
according to pattern using 
araldite  glue and leave to 
dry 

Sand paper 
Araldite glue. 

Sand down rough tubing and 
mix both parts of araldite 
glue in even sizes and leave 
to dry. 

Inhalation. 
Projectile 
abrasion. 

Chemical poisoning by 
inhaling too much glue. 
Abrasions on the hand from 
sanding too much. Projectile 
of dust from sanding tubing. 

Students and teachers. Wear protective mask, 
gloves and goggles. 

Cut out a rectangular piece 
of foam board using 
orthographic dimensions of 
height 21cm and  length 28 
cm using Band saw . This 
piece of board would 
support the tubing as part of 
the wall. 
 

Band saw. 
CAD software. 
Foam board. 
Ruler and pencil. 
 

Design using CAD and 
cutting using Band saw. 

Electrocution 
Abrasions 
Projectile 
 

Getting electrocuted. 
Getting cut by Band saw and 
cutting debris being 
projected into the eyes. 

Students and teachers. Wear protective goggles. 
Use wooden rod to push bits 
into Band saw instead of 
fingers. 
Keep liquids away from 
design software. 

Once tubing pieces are dry 
stich on to foam board using 
araldite and apply pressure 
using clamp to ensure they 
are fully stuck. Leave 
overnight to dry. 
 

Araldite. Gluing tubing parts together 
to form pattern. 

Inhalation. Chemical poisoning through 
inhaling glue. 

Students. Wearing protective masks. 

Spray paint newly designed 
wall  with cream textured 
paint and leave to dry. Once 
dry stick on laser cut window 
frames on a dark 
background onto the wall. 
(SIDE WALL FINISH) 

Spray paint. 
PVA glue. 

Spray painting wall and 
gluing on window frames. 

Projectile. 
Inhalation. 

Getting hit with projectile 
spray paint and inhaling PVA 
glue or projectile spray 
paint. 

Students and teachers. Wear protective masks. 

(BACK WALL START) 
 
Using the orthographic 
drawing of the back wall on 
scale 1:1 it was cut out on 
wood using the laser cutter. 
 

Laser cutter. Laser cutting wood. Retinal damage. 
Skin abrasion. 
Corneal damage. 

Prolonged exposure to laser 
can cause serious eye 
damage and skin injury. 

Students and teachers. Keep distance when laser 
cutting. 



PROJECT MATERIALS  TECHNIQUES & 
PROCESSES 

HAZARD RISK PEOPLE AT RISK CONTROL MEASURE 

Using sand paper I filed off 
rough edges and broke off 
incomplete areas like some 
of the windows didn’t cut off 
completely so I  had to use a 
needle file to file away left 
over edges on the windows  
until they were perfect 
squares. 
 

Sand paper 
Needle file. 

Sanding rough bits of wood 
and filing down protruding 
parts of wood. 

Abrasions. Risk of cutting oneself on file 
and scraping skin o sand 
paper. 

student Wear protective gloves. 
Handle sand paper and file 
carefully. 

After filing I sprayed  the 
wall with cream textured 
paint and left it to dry 

Spray paint. Spraying wood. Projectile and inhalation. Chemical poison through 
inhaling toxins and projectile 
spray getting into the eyes. 

student Wear goggles and protective 
mask. 

Window frames were cut 
out on the laser cutter on a 
thin piece of balsa wood. 
Once cut I sprayed it with 
green  textured paint 
because green compliments 
with cream. 
 

Laser cutter 
Spray paint. 

Cutting and spraying window 
frames. 

Abrasion 
Retinal injury 
Corneal injury 
Projectile and inhalation. 

Chemical poison through 
inhaling toxins and projectile 
spray getting into the eyes. 
Prolonged exposure to laser 
can cause serious eye 
damage and skin injury. 
 

Student and teachers. 
 

Wear goggles and protective 
mask. 
Keep distance when laser 
cutting. 
 

I stuck on the dry window 
frames using PVA glue to the 
dry wall 
(BACK WALL FINISH) 

PVA glue. Delicately sticking frames on 
with PVA. 

Inhalation. Chemical poisoning. Student. Wearing protective mask. 

(LEFT WALL START) 
Using the orthographic 
drawing on scale 1:1 the wall 
was cut out onto wood  and 
where the windows would 
be were also etched using 
the laser cutter. 
 

Laser cutter 
CAD software. 

Cutting and etching pieces 
on laser cutter. 
Designing pieces to be cut. 

Abrasion 
Retinal injury 
Corneal injury 
Electrocution. 

Prolonged exposure to laser 
can cause serious eye 
damage and skin injury. 
electrocution. 
 

Teacher and students. Keep distance when laser 
cutting. 
 

Using sand paper and a 
needle file I smoothened 
rough and uncut edges from 
the wall. 
 

Sand paper. Smoothening rough wall 
edges. 

Abrasion. 
Projectile. 

Excess use can cause 
lacerations to the skin. 
Projected filed bits can enter 
the eyes. 

Teacher and students. Wear goggles and safety 
gloves. 



PROJECT MATERIALS  TECHNIQUES & 
PROCESSES 

HAZARD RISK PEOPLE AT RISK CONTROL MEASURE 

I refrained from spraying this 
wall like I did the others 
because I wanted to use 
bricks instead. So on the 
internet I found a repeatable 
pattern for grey bricks. On 
the software it was repeated 
until the same pattern  filled 
up a page and then printed 
on A4 paper. 
 

CAD software. Finding and manipulating 
repeatable pattern. 

Electrocution. Being exposed to electricity. Teachers and students. Keep liquids away from area. 

I stuck on this pattern with 
PVA on the wall making sure 
to cut out areas where the 
windows would be. 
 

PVA glue. Sticking on repeatable 
pattern on walls. 

Inhalation. Chemical poisoning. Teachers. Wear protective masks. 

I stuck on window frames 
using PVA glue. 
 
(LEFT WALL STOP) 

PVA glue. Sticking on repeatable 
pattern on walls. 

Inhalation. Chemical poisoning. Teachers. Wear protective masks. 

(FRONT WALL START) 
 
The first component of the 
wall I needed to make was 
the two front windows 
which serve as entrances 
and exits. 
 

-------- --------- --------------- ---------- ------------ ---------- 

The orthographic drawings 
for the front windows were 
recreated in such a way that 
they are flat while still 
maintaining the right 
measurements, this is 
because it would be curved 
later. 
 

CAD software. Finding and manipulating 
repeatable pattern. 

Electrocution. Being exposed to electricity. Teachers and students. Keep liquids away from area. 

Front windows were cut out 
on acrylic by the laser cutter 

Laser cutter. Laser cutting acrylic. Retinal damage. 
Skin abrasion. 
Corneal damage. 

Prolonged exposure to laser 
can cause serious eye 
damage and skin injury. 

Students and teachers. Keep distance when laser 
cutting. 



PROJECT MATERIALS  TECHNIQUES & 
PROCESSES 

HAZARD RISK PEOPLE AT RISK CONTROL MEASURE 

Two press forming moulds 
were also made using foam 

Styrofoam. 
Hot wire cutter. 

Used the hotwire cutter to 
carve out a semi-circular 
shaped area from a block of 
foam with length 21cm. 

Abrasion. Risk of injury from hot wire 
on skin. 

Student. Wear protective gloves, not 
latex and be careful when 
handling machine. 

Acrylic front window frames 
were heated until soft then 
laid to dry over moulds, they 
immediately took its shape 
and foam moulds were shut 
to maintain it there. They 
were then left to set 

Foam board. 
Vacuum forming machine. 

Acrylic front window s were 
vacuum formed, heated 
within a contained area then 
laid over the moulds so 
they'd take its shape and a 
vacuum sucked away the air 
so moulds so melted acrylic 
would stay that way. 

abrasion.  Risk of getting scalded from 
heat of machine or melted 
plastic. 

Student and teachers. Wear protection when 
handling machine and 
moulds. 

When the acrylic frames 
were removed from the 
moulds they now took their 
shape and were semi-
circular. 
 

-------- Carefully separating acrylic 
from Styrofoam moulds. 

Abrasion and projectile. Risk of acrylic breaking and 
cutting skin and risk of 
broken acrylic being 
projected into the face or 
towards the person. 

Student and teachers. Wear protective goggles, 
gloves and lab coat when 
handling machinery. 

Since frames were designed 
to be made from stainless 
steel I spray painted them 
silver to look metallic.  
 

Spray paint. Spray-painting acrylic frames 
to look like steel. 

Inhalation and projectile. Chemical poisoning and 
projected paint chemicals 
getting into the eyes. 

Student and teachers. Wear goggles when spray-
painting, handle paints 
carefully and wear 
protective masks. 

For the other parts of the 
front wall I used foam board 
to make them. By printing 
out the orthographic 
drawing of the front wall to 
the right scale 1:1 I was able 
to cut out the foam board 
according to it, leaving out 
areas where  the acrylic 
frames would fit. 
 

Foam board. 
CAD software. 
Band saw. 

CAD software for 
orthographic drawings . 
Band saw to cut foam board 
into desired shape. 

Projectile. 
Abrasions. 
Electrocution.  

Projectile- risk of debris 
from cut foam getting into 
the eyes. Risk of cutting 
oneself on the Band saw. 
Risk of electric shocks from 
CAD software machine. 

Students and teachers. Wear goggles, safety gloves 
and do not bring liquid 
substances towards the 
computer. 

I stuck down the same brick 
pattern used on the left wall 
on it to give it a more 
uniformed appearance. 
 
I then stuck the acrylic 
frames on the wall using a 
hot glue gun 

PVA glue. 
Hot glue gun. 

PVA for sticking on lighter 
pieces like the brick pattern 
and Hot glue gun for heavier 
pieces like whole walls and 
for major assembly. 

Abrasion. 
Inhalation. 

Scalding from the use of hot 
glue if contacted with skin. 
Chemical poisoning from 
inhaling toxic substances 
from PVA. 

Students and teachers. Wear protective masks and 
gloves. 



RISK ASSESMENT 

PROCESS RISK WHO’S EXPOSED TO RISK HOW TO REDUCING THE RISK 

Band saw 
• Entanglement in machinery 
• Manual handling 
• Sharp objects and materials 
• Noise 
• Substance release into air. 
• Tripping over. 

Machine operant as well as  
surrounding students. 
 

• Make sure a correct guard is installed to prevent machine from moving like push sticks and only trained personnel 
should use machine. 

• Manual items should be lifted by 2 or more people and protective garments should be worn like gloves etc. 
• Gloves, dust coats, eye protection etc. must be worn. 
• Use ear plugs for ears and a noise meter should be installed in workshop to indicate noise level in order for protection 

to be worn. 
• Dust masks and coats must be worn. 
• Machine cable should be tucked out of sight to prevent tripping over. 

CAD SOFTWARE 
(SOLIDWORKS) 

• Electrocution. 
• Eyes should not be too close to 

screen. 
• Tripping over. 

Machine operant as well as  
surrounding students. 
 

• Liquid substances mustn't be brought near system. 
• If eyes are sensitive to light do not sit too near to screen and if possible sun shades  can be worn for protection or the 

brightness level on screen reduced. 
• Machine cables should be tucked out of sight to prevent tripping. 

ASSEMBLY TOOLS: GLUE 
GUN, PVA, ARALDITE, 
PAPER AND CARD, 
SPRAY PAINTING. 

• Scalding. 
• Inhalation. 
• Contamination. 
• Abrasion. 
• Projectile. 

Machine operant as well as  
surrounding students. 
 

• Wear protective gloves when using glue gun and use it carefully. 
• Chemical poisoning can be prevented through wearing protective masks when using PVA. 
• Do not swallow glue. 
• Wearing protective gloves can prevent cuts. 
• Wearing protective goggles would prevent projected paint from entering eyes. 

LASER CUTTER • Entanglement in machine. 
• Manual handling. 
• Fire. 
• Laser light. 
• Noise. 
• Smoke. 

Machine operant as well as  
surrounding students. 
 

• All locks on doors must be sealed. 
• Heavy items must be lifted by 2 or more persons and protection must be worn 
• Fire extinguisher must be kept close and machine users must be trained on how to cut without creating hazards 
• Machine must be completely closed in accordance with class 1 regulations. 
• Users should wear ear plugs and ear defenders. 
• Special LEV training must be given to users – exit building immediately. 

PRESS FORMING • Abrasion. 
• Displacement. 
• Material. 

Machine operant as well as  
surrounding students. 
 

• Make sure protective gloves are worn when press forming to prevent injury by heat. 
• Make sure moulds are securely clamped above each other to prevent plastic from slipping out. 
• Use appropriate material during this process to prevent casualties like burning. 

LINE BENDING: • Burns 
• Electric shocks. 
 

  Machine operant as well as       
surrounding students. 
 

• If burns occur place area under cold running water for 10 minutes. If burns are very serious then medical assistance 
should be called for. Caution should be taken when using machine and gloves should be worn., firstly pupils should pay 
attention when using machine.  

• Machine should be regularly maintained and an electrical survey carried out. This would make it safer to use. 
• Also the voltage should be low and electrical wires should be insulated. 

HOT WIRE CUTTER • Styrene fumes are produced as 
the material degrades when 
overheated 

• Abrasion. 

Machine operant as well as  
surrounding students. 
 

• Small, hand-held cutters may be used in well ventilated conditions. Large, bench-mounted types may require local 
exhaust ventilation: a special assessment is necessary. The ventilation required to control the toxic hazard will also 
control the irritant one. 

• Use machine carefully when cutting and protective gloves can be worn (non latex) 

SAND 
MACHINE/SANDER. 

• Entanglement in machinery. 
• Noise 
• Substance release 
• Manual handling. 

Machine operant as well as  
surrounding students. 
 

• Semi – circular guard and peripheral guard must be installed and machines should only be used by those who've been 
trained how to. 

• Noise meter must be installed to indicate when noise level is dangerous so earplugs can be worn. 
• LEV equipment must be used. Goggles must be worn and other protective equipment. 
• Dustcoats, eye protection must  be provided and worn by students. 



My testing was more applied onto the 
aesthetics and the realism of the model if 
this was manufacture in real life. 
How would things work if the door is too 
high enough or too low enough and if the 
picture frames could scare the customers 
this is the reflection to my own project as 
this is my 5 chosen potential customers. 
This is also varied in terms of their insights 
through aesthetics. Some people wouldn’t 
like the product and some of the people 
would like the product.  
This is the points that caught in my mind; 
-if the Product is aesthetically a pleasing to 
the customer 
-If the seats are appropriate and the use of 
colours 
-If it functions properly. 
I would need positive and negatives 
through my testing through this different 
points because not all product are perfect.  
The testing would take place in a classroom 
gathered by the ages of 16-17 years of age 
male and female with different ethnicity.  
 TESTING IN PROCESS 

Tester 1: 
This tester aged 17,  liked the garden around the model 
of the leisure centre. He said it was very important for it 
to look like a park and really liked the trees, although he 
said there were not enough trees to make a realistic park 
. His advice was to add more to build up thick foliage so 
the residents would be fully satisfied and wouldn’t miss 
their old park. He also advised I go into the old park, take 
pictures and make a realistic floor plan, then come back 
and design the garden around the model of the leisure 
centre exactly the same. 

Testing 

Tester 2: 
My second tester thought the model was very good 
because it was very realistic. She also said it contained a 
lot of geometric shapes which is characteristic to 
buildings today which means my design is very modern. 

Tester 3: 
My third tester commented on the function of the 
design saying it was supposed to be a leisure centre yet 
there is no exercise equipment. He says I should have 
done some of the interior so people would fully realise 
the function of what I have made. He said because of 
me only doing the exterior the design loses its focus and 
would easily be mistaken for a house. 

Tester 4:  
This tester commented on the design of the roof. He 
said the slates were made to look very realistic and he 
liked their texture and shape and also  the same 
aspects on the wall. He also noted some of the parts of 
the leisure centre that were not so realistic like how it 
has no door and how the side windows had to be 
blacked out because they are made from tubing which 
makes it hard to cut out the windows. He said I should 
have made it out of wood and suggested I thicken the 
frames of the window  so they would be seen. 

3D modelling on Photoshop. This was done to 
give my user group greater perspective of 
what in reality the design would look like. This 
is achieved through virtual modelling whereby 
my designed house is put in a row  of streets 
to show its similarity to other buildings and its 
unique qualities like its blue  
front windows. 



PICTURES OF MY MAKING 
 



PROCESSES JUSTIFICATION: 

LASER CUTTING 
I could have chosen to cut out the walls using mechanical cutting which is a process that uses 
power-driven equipment to shape and form material into design. Machines used in mechanical 
cutting include lathes, milling machines, and drill presses, the reason I didn’t use this is because 
laser cutting compared to mechanical cutting has better handling since it is cut by a machine 
rather than a person and there is reduced contamination of the work piece because when using 
the laser cutter only lasers touch the piece, there is no cutting edge which can become 
contaminated by the material or contaminate the material.  Also precision is better because 
laser beams do not wear like drills do and would not need replacing. since the laser beam does 
not wear during the process. There is also a reduced chance of bending the material that is 
being cut, as the laser systems have a small heat-affected zone meaning the surroundings 
around the cut would not burn. Some designs for example my design is very intricate and would 
be very difficult or impossible to cut using mechanical cutting so laser cutting was more ideal I 
for me to use. The only major problem with laser cutting is its high power consumption. 

BAND SAW: 
Before making my restaurant I need to make sure I use the right material to make the interior 
design, using a cheap material will be perfect hence I chose the MDF. With the help of my 
orthographic drawing, I put in the right size for my design and made a rectangle in the MDF 
wood. Firstly I cut the wood in half so that I could use the band saw to cut it more accurately. 
Whilst using the band saw I have to make sure that I am wearing goggles and using the two 
block wood for the guide of the material. I should cut the wood closely to the marked line so 
that it will save time for using the sand machine.  I found this first stage quite difficult to use 
since I don’t have a clear vision what my product is going to look like.  
 

SAND MACHINE/ SANDER 
The sand machine is a mechanical tool used for smoothening and filing down rough or uneven 
sides. After cutting the material for the left wall (tubing) using the band saw I noticed they had 
uneven and rough sides because of the blade of the band saw and also from my inability to 
correctly direct them through. To remove these un even sides there was no other machine 
suitable to do it well and within the time limit. I could have used sand paper but it would have 
taken too long. The tubing had to be smooth and straight, this was the required finish in order 
to glue them to the straight surface of foam board later. If the edges were uneven it would not 
stick right on the board and as a result the foam board wall would be unable to stand. 
The sand board comprises of sand papered on a straight flat circular block that rotates when put 
on this block is then clamped into a table or a workstation. Once you use the sand board 
continuously the bumps and edges are then levelled. I used this sand board couple of times for 
my four exterior walls. Although some of the walls were not straight.  

CAD SOFTWARE: 
For the making of my model I had to consider both 2D and 3D elements of it. Perfecting the 2D 
elements made it possible for me to make the 3D parts of it like the model. For the 2D part I used 
solid works, to draw and create the features of parts of the house and then I assembled them all 
together to create  the centre. This design on solid works became my template for the making of 
my model , for example from here I am able to create to scale orthographic drawings which can 
then be cut using the laser cutter for parts like walls and the roof. I also used CAD software in 
order to create patters for example the bricks on the roof needed a picture of bricks, one that is 
repeatable. Using the software I was able to downsize the bricks and then double the pattern in 
order to get it to the right size for it to work. Using CAD is justified because no other method that 
can create this and work. 



ASSEMBLY TOOLS: 
GLUE GUN, PVA, ARALDITE, PAPER AND CARD, SPRAY PAINTING. 
 
 

PRESS FORMING: 
 

LINE BENDING: 
HOT WIRE CUTTER: 
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