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STRAND 1 — EXPLORE

A




- Investigation Of Context -

CONTEXT: “Problems With Reptile Housing"

I started of f my project by exploring my chosen context of “problems with
reptile housing” on the internet to gain several potential ideas and solutions for
product ideas that would fix this problem in a number of different lifestyles &
locations. I also spoke with some of my peers and produced a mind map to
ensure that any potential issues or ideas are thought of before the design
process starts. We started by exploring problems faced with reptile housing.
This allowed me to produce a list of problems that would need to be overcome,

RESEARCH:

and some starting points for my own pro Jecf
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| | however buying all the individual pieces isn't

| |needed by an end user. I searched online for

I h|ghhgh‘red key problems that need to be factored into the de5|gn in: & And
other factors to consider in: =

KEY FACTORS/NEEDS/PROBLEMS: OTHER FACTORS TO CONSIDER:

User requirements * Security of product/contents
+ Storage of product + Durability of the completed product
+ Animal requirements/health * Possible product ideas?

+ Different Stakeholders & End-users -
* Ethics of keeping the animal

* Sustainability of materials used

* Cost of the product & materials

* Moveability of the completed product

Having an innovative different new
design that suits a multitude of
locations.

As T have outlined my key factors, it would be wise to also acquire some

stakeholders or end-users and communicate with them a couple of things e.g.:

*  What kind of product they are looking for.

« What kind of problem they are looking to overcome.

* Any other questions or queries that they may have regarding my design
process.

This will allow me to develop my ideas into a design which will then allow me to

regularly ask my stakeholders ad end-users for feedback regarding my ideas.

I have done some basic initial research into my
chosen brief (Reptile housing) and have found
many current products that I believe to not
overcome or fulfill my needs and wants for my
own product for example

I have done ﬁ" P— 'm =
SOMe Secondary | o« i o e s i s i
research onPets —
at Home to see |-
if there are any
contrasting
preexisting

I found that creatingaf
mood board was time ['4
saving and helped
create a bassline of my
interests and
thoughts, this proved
to be helpful in
narrowing down my
focus for what I
wanted to further look ™
inti designing. It also | |
allowed me to focus on
some key aspects that
I need to consider e.g.
heat, water, power etc.

Also looked on
a website
called internet
reptile.com &
like pets at
~—-~ | home their

~ | products really

——Ilack some key
Features that are needed for outdoor reptile

housing, most of what I have seen is likely
used along side an existing reptile run,

very cost effective so id like to design
something that encapsulates all the features

innovative reptile houses however nothing
much of interest showed up. As seen below:

vative repitle hou L EQ
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v wes  news
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A i

Zoo
Reptile Hou
inovation reptile hom

This Iack of producT shows me that there is
indeed a need in the market for a product
that meets all my criteria. Equally I feel
that my product could be multifunctional by
suiting a variety of different reptiles
rather than just one like most of the
products do. : ! '

This is the area where
the product will go, luckily
it has accessibility fo &
power, water, sunlight
etc. so not as much of a
problem but might be
beneficial to design
around that so it can still B

o
be used without that § 4
access. £
: | &
‘in}Hu['yd btk ugorm Py
+ lowon oot 29
4 Tethnobgy ekl §orprees I spoke to some potential users and got
— Iy’ their thoughts and ideas of what would be
— Hg,moﬂymil? some key points to consider, coincidentally
oo o A they do align with my own points however
*5“5‘”3 e peker they did also raise some more intriguing
“ points which I would like to consider such
Sfor Skorde A as:
+ Mulsignorat (gutity « Technology needed for the product
;W + Safety of product for pet and person
+ Tonete wAlg/00 Probably the most important point tat I
— MG fes2 need fo consider is that the pet e.g.,
— oy agn” - cluh! tortoise will grow and will live a long time,
so it's got to be long lasting and of a good
4 Mowwlbilty size or have the ability to change size.
Next Steps:
For my next steps I am going to define my design brief, I am also
going to contact some potential stakeholders and then I can get a
basis for some primary user needs and wants, I would also like to
contact some local zoos with larger reptiles and see how their
enclosures are built to get some inspiration for my own product, I
would then also like to decide on the type of product that I am
going to design.




- Potential Product Locations -

Before making a informed decision on stakeholders and clients, I conducted a
small survey where I contacted some local residents of several nearby towns and
villages and gathered photos of their gardens and outdoor living areas to get a

needs and wants, equally due to the different environmental factors, this means

that more care must be taken in wea‘rher pr‘oofmg ‘rhe product to suit all, such as:
« The terrain: some gardens : . :

will be grass/lawned, some

will be decked, some will be

stone so the bass of the

product must be able to

+; cater for all of this.

¢+ Water: some gardens are

denser than others so have
different drainage
capabilities so the product
must be able to protect
against this.

* Pets: some gardens have nosy
pets so the product must be
secure against them.

I have conducted some secondary research into existing products that - Existing P rod ucts - Tortoise | Pets At Home CLICK LINKS TO
could potentially fit the needs and wats of my end users however there 2 e T SiaR s, | WEBPAGES!

is a big gap in the "SELF SUSTAINABILITY" & "LONGLIFE" of these Tortoise Outdoor House on eBay - Earth's Largest Marketplace , .

products, equally there aren't any existing products that are naturalistic| httes//wwwebaycouk - This website - pefs af Tortoise

or innova'ri\/e, Ad Free Shipping Available. Buy on eBay. Money Back Guarantee! home -is pr‘Obably The rnjrsy .

Fill Your Cart With Color - Make Money When You Sell - Returns Made Easy - World's Largest Selection

most known supplier in

Amazon.co.uk: outdoor tortoise house

https://www.amazon.co.uk/outdoor-tortoise-hou:

I was very surprised

with the variety of products on
amazon - I thought there where
a few innovative design shapes,
but none however would meet the
needs and wants of my end users.
But could potentially have some
beneficial shapes to them.

T love these - et e the UK - they do have
products - I e — a better variety of
thought that the housing that does

uniqueness of
the designs are
great and very
innovative they
could just be
more self
sustaining with

include some of the b
basic needs e.g., heat | .-
built in however this

|| too lacks some -
features such as
outdoor use as it b
couldn't sustain a living | ...

Bsesy Sramiom san
nHstar

208 ot wethocpn, Max E75 off

nHstar . .o
heat or water. | - - animal in it aswell. e i
o P e Y
s s:-=—| Qutside Tortoise Enclosures - UK's Most Trusted Reptile Sho . . . .
o e e . WSS Using this secondary research, it is Primary Research:
e eE https://www.reptilecentre.com/tortoise/enclosures ~ . . . . i .
. . 5 Selection Of High Quaity Outdoor Enclosures, Sutable For vour Pet Toroise e ree nei 0o | @VieNT that there is definitely a gap in After completing some secondary online research to
Uiy When Yol ot £10 efpre 1 2um Shop tlowd the market for a self sustained reptile see the leading online retailers for tortoise health and
This website who claims to be the no.1 tortoise pre 9 f ;
% 0o outdoor house, although there are similar || care I have decided to conduct some primary research
Trustpilt retailer in the UK however the houses lack the . . .
ESEIENESE : : . products that fit some of my criteria in local pet shops, Blakes, Pets @ Home, Notcutts
basic needs of the animal - I could potentially . X . : - .
s e . . X needed online there is not one that fits Garden Centre. I will do a similar process to the online
e develop these ideas into something that would . . o .
< Ontime evcy wekan.. : ) the whole thing. So, I will do some research in which I will observe the current products
et R suit my user needs, overall, I think that these ) . . .
“Gutscmwickindw.  pOOOD . ODOOD . primary research in local pet shops and on the market and see if there is indeed a gap for my
o i " ) products would bee more suited for a . .
e ool —— BEco il - | . . ) . . . see if I can find any products that I can || own one and whether I can use current products as
il il domesticated animal like a rabbit or Guinea pig. use for inspiration o my own one inspiration or adaptations for my design process
P So would need changes to suit a fortoise. P 4 P P Y gnp



https://www.reptilecentre.com/enclosure-f65102_65107_65119.htm?msclkid=9519696076241ca53fb80800785b0b27&utm_source=bing&utm_medium=cpc&utm_campaign=BP_MS_Search_Non-Brand_Vivarium&utm_term=tortoise outdoor house&utm_content=Outside Tortoise Enclosure
https://www.reptilecentre.com/enclosure-f65102_65107_65119.htm?msclkid=9519696076241ca53fb80800785b0b27&utm_source=bing&utm_medium=cpc&utm_campaign=BP_MS_Search_Non-Brand_Vivarium&utm_term=tortoise outdoor house&utm_content=Outside Tortoise Enclosure
https://www.petsathome.com/shop/en/pets/merch-groups/mg-083
https://www.petsathome.com/shop/en/pets/merch-groups/mg-083
https://www.amazon.co.uk/outdoor-tortoise-house/s?k=outdoor+tortoise+house
https://www.amazon.co.uk/outdoor-tortoise-house/s?k=outdoor+tortoise+house
https://www.ebay.co.uk/sch/i.html?_nkw=tortoise outdoor house&norover=1&mkevt=1&mkrid=710-55005-18975-0&mkcid=2&keyword=tortoise outdoor house&crlp=_&MT_ID=&geo_id=&rlsatarget=kwd-80951672111556:loc-188&adpos=&device=c&mktype=&loc=41648&poi=&abcId=&cmpgn=373195863&sitelnk=&adgroupid=1295224901433200&network=o&matchtype=e&msclkid=800b8a6a22441ffe1b9ceb0a2c3b4c2b
https://www.ebay.co.uk/sch/i.html?_nkw=tortoise outdoor house&norover=1&mkevt=1&mkrid=710-55005-18975-0&mkcid=2&keyword=tortoise outdoor house&crlp=_&MT_ID=&geo_id=&rlsatarget=kwd-80951672111556:loc-188&adpos=&device=c&mktype=&loc=41648&poi=&abcId=&cmpgn=373195863&sitelnk=&adgroupid=1295224901433200&network=o&matchtype=e&msclkid=800b8a6a22441ffe1b9ceb0a2c3b4c2b

tcutts

GARDEN INSPIRATION SINCE 1897

Garden Centre

Restaurant - Pet Centre

I visited Pets Corner in Didcot to conduc‘r some prnmar'y
research to see what products and components that are
preexisting could I incorporate into my reptile housing
project. I will be looking for products that can provide
basic needs such as heat, water, comfort, security.

I also visited the Pet shop chain Pets at Home as I
thought that getting some primary research from a big

chain business would likely vyield betfter and more be best To visit a final

Y.
third pet shop to see if that there would be any other
interesting products or techniques that I could apply to

These products give me a good msplr'a‘rlon to incorporate
NATURALISM into my design to allow the reptiles to
feel more comfortable in their hereditary and natural
habitats so mimicking that with either external products
or making rock features is clearly desired by market.

r o A
= % ;_} At Pets corner There wher'e also

3 #% several preexisting pet enclosures
8 and cages with evidentially will not

be sufficient for the self

sustained product that I am

investigating, this shows that

there is indeed a gap in the market

for a self sustained reptile

enclosure. Equally this shop also is

a supplier of certain heat elements

that are required for the health of

the animals such as heat mats and

bulbs aswell as thermometers and

3 , . A i A -
Pets at home I found to be very |

location which is the end goal.

comr'ehens ive results. I looked for the sae basic needs:

B Heat’Nlat

‘u_ﬁz,s

™ = .
a.“‘a' - n

helpful in market research for | et
my product, they supplied ay
larger and more comprehensive
range of heat equipment and pet
security such as locks, equally
they supply a larger range of
heat bulbs that means the design
can vary to fit the different
shapes of bulbs. I also love the
again use of recycled wood and
rock effects which from an
ethical standard allow the ¥
animals to thrive in a happier 5

I was sllgh‘rly dlsappom‘red
by the lack of outdoor
reptile runs and houses as I
do need some inspiration by

3 the lack does show that
there is room for me to make
one as the pets at home
products double as rabbit

~ and guinea pig houses which

" _do not fit the criteria.

my designs or research. The r'esuh‘s are as follows below

as pets’ corner and pets at home, however they gave me
further insight in water and comfort as they supply anima

water filters ThaT would be beneficial in working as water
} FIITr'a‘non system Wthh k||l

S would help the animals, equall
~ |they supply soil substrate
with enriched calcium whic
would be useful in lining th

Conclusion:

In conclusion it is evident from my primary and secondary research
that there is indeed a gap in the market for a self sustained reptile
house that is sufficient in heat, water, comfort & security, it is
clear that I need fo consult some potential stakeholders to find
interest in my project. From both online and I store research I can
see that although there are some similar products available, such as
pre existing external runs and homes, there are however no
sustained ones or the products that exist have very basic functions
and are in no way desirable or long lasting.




- Design Brief & Users -

Designer - although
that I am the
designer I still am
considered a
stakeholder as T

- Primary Users & Stakeholders: -

Frank will be the primary
user for this project and

Client Profile:

Manufacturer - on an

- Name: Frank it will be centred round %’ the p also have some industrial level the
- Age:5 , . his own needs, there will O e e partial stake in the manufacturer isa
- Occupation: He's a Tortoise..;qve 1o be special ac’ruclIF;/ the pet 50 design and outcome s(;rak.edho-lrcl‘i‘er athe); \;/‘cll
- Needs: precautions put in place overall ensuring that of the project. msliiln; pr:czgse;ng ho:/
|+ Heat though to ensure he is the pet is kept and where it will be

| * Clean water safe to use the product. happy and healthy at accomplished (for the
* Lighting It will also need to have all times is bespoke product I am the
* UV - From the Sun a long life due to important. manufacturer.

N Ir;‘suclla‘rion tortoises life span and

% S ade growth rate meaning it Shop retailers - will Other
* Foo will need to be large. need Jo k:owffr;. ins Factory Teams

. . : : and outs of the ; - the factory team
Client Profile: Andy will ultimately product, they will need potential including the packaging
- Name: Andrew Lyes be the stakeholder to lease with the stakeholders department and
- Age: 48 and the primary r;\ar;\keflnTghdepar:mgnT factory floor workers
- Occupation: RAF Aircrewman user of the O e P 093 and how they are key stakeholder as
; and boxes with they are the teams
- Needs: product, his needs adequate instructions are involved who oversea the
+ Safe secure space for pet. are very similar to for operation. production of the
* Needs to have the ability to be the tortoises needs with the product and how it is
self sustaining. as he needs the pet packaged up ready for

* Have the product be moveable. to remain safe and process shipment.

* Have the product be lightweight happy in its new

Investors and finance
directors - a key stakeholder

or collapsible environment. He in any business as they will
+ Insulation ALSO REQUIRES handle the profits and sales Delivery drivers - also a
« Shade THE PRODUCT TO distribution to ensure a fair key stakeholder as they
« Food BE "A HOUSE OR wage to all - this means that are an important factor
ood ) the product will have to be Insurance & Health & in getting the product to
* Most |mpor“ranﬂy will need to VIVARIUM SORT safe and not faulty to ensure Safety - these teams are the consumer, they will
have a naturalistic design. OF PRODUCT" that no refunds have been required fo ensure the be greatly affected by
- made and that the product safety of the user and the the packing sizes, they
Client Profile: Martin wants an ) sale is a success. delivery drivers and even also require the product
- Name: Martin Turner outdoor pen that is the factory and to be well packaged to
- Age: 50 moveable and manﬁfac’rur]ing s'rﬁff are ensure non damage.
— i i ept safe an key
- Occupation: Carpenter insulated whilst throughout the making.

- Tortoise: Zippy, aged 11, 30cm remaining

long, Eastern Hermann's Variety waterproqf, he wants
- Needs: it to be slightly

| . Final Design Brief: Next Steps:

- Some form of window to allow raised of the floor || T5'h o sin my project I started off by exploring problems with reptile I now heed to conduct some primary
the tortoise to have a natural and needs a covered || |\, sing in todays society - more specifically outdoor housing, I concluded || research into local pet venders and
source of light as opposed to Uvarea and possible that there was a gap in the market for a reptile house that is too some contact some zoos and/or focus
lamp. roaming area witha || oy tont self sustaining with heat, water etc. further research online groups to get some

: large collapsible run. || oreqtly proved my point. After gaining, contacting and meeting with a few || feedback/inspiration for my product
In order to have a successful product I will centre the design ideas stakeholder/end users they have given me a list of criteria that they on a larger scale. Equally I will need
around the needs and wants of the stakeholder and end users of my want included in their designs, ultimately for me it is important o to “touch bass” with my users and get
product. From my design brief/context and the response from my consider the sustainability of the product and the durability and making their opinions on what materials I
stakeholders I need to now come up with some suitable designs/ ideas for || gype that it is as eco friendly as possible by using a variety of materials should use after I conduct a thorough
reptile housing as this the product that is sort after. How ever it would and joining methods. Equally it will be important to consider the investigation into the different types
be more P"é—'fie“'f fgr‘ mef fo "‘V"-S'f_"“Y:”’ne into some research both marketability of the product on an industrial scale. of materials I could potentially use.
primary and secondary for my project.




MTurner Tue, Jan 4,11:02 AM (7days ago) Yy Initial interaction
tome with client martin
Hi Charlie, turner, I introduced

myself and explained
the product concept §
T was looking to make

and asked whether

Happy New Year to you. | only just picked up your e-mail so | will have a look at
it tonight when | get home from school and will send you over some initial

eedbeck. he would want a
“stake" in the
| assume you have a tortoise (otherwise a really random, weird project to pr'oduc‘r and if he and
choose!!!), what type do you have? We have a female Hermann's called Zippy Zippy his tortoise
and she is about 11 years old. would want to be a
client of mine!l From
More than happy to give feedback as your project progresses. | recently our initial chat it is clear the Martin has an
finished making a new Vivarium for Zippy which actually fits under my son's indoor vivarium to sustain his tortoise's health
bed; I'll send you a photo. but is looking for an outdoor project of sorts
e e e e for the summer months when Zippy can live
' ; MrT outside. So I now have a second client to use.
After our second MTumer oo den & A
interaction it is clear that s
Martin wants a slightly NaprobeChade

| forgot to take photos yesterday bedore it 20t dark and 3m out taking down Chrisemas ights for the next couple of days in Thatcham wiich i where Mr Holden fves 20 R may be

different set of features
and specifications for his

use Of The pr'oducT, he Don't foeget that ail your design ideas are good and 3l R0t you marks oven ¥ the design completely thanges 50 keap 20ing with all the different ideas unki] you Sinay nai one that

at the woeekend | t3ke photos

3 COMORGhanshv Chalk If noads be. wan'rs 'fhe Same war\m and you think ticks most boxes (which shouid be your parents ones X5 they will no doubt be funding any prosotype you might be doings!!

7 207G MO0 handwrit

YOUr CCSONS what you have prodced them and | wil ba back d 1he counbry oy & 9% whi 0 1am
et waterproof and naturalistic
compound and then he woula
also like me to look info the
outside of the product and
design a form of enclosure Ectier i Sofmo pecper Mok vowt]
which again will also need to
be naturalistic looking

MTurner wed _Jen S, St AN (Cdmmepe! X N

Because of what your parents want, & may be worth doing your design with twa clements: design the warm, waterpeood, astural lcoking ‘home' and then design the compound

hings Bke wind turbines and selar paneis to make it more cco friendly as well, and cven Somae bBatteries that harness the power generated for

Loy Lyes

OWS YOU arc thinking,

€ Reply  Forware MrT

tcme ~
4 Charke, 1ank you 50 much 1oy consdanng me 100 & part of your coursework ad produel. | 4o hine & tonarse and ha nae is Frark and | am looking %o & nabural focking howse tat 2an g i my GReden for e surmes montié whan Bia wasthir 5 hol

i Charlie,

Unfortunatady | am in kenya for the 00 M i 1he loap with 2y nd al coveicomants of (he rofoct and | wil 200 what | can halp witt

phe o monte S0l he

00 befiene 1t tha praced | am loking 4or & ot oumenty widely vaiebie for s 25 | am looking 1or @ Sl 6% 5260000 wih & ROat Souts and wirdows Kor i View,

Koop ma Lpdated with any o ments you e,

Marny thanks.

fncy Lyt

& Reply  Formord

product, he has also agreed to continuously give me feedback for my product, equally what Andy is looking for is a
product that can complete thee following criteria point:

Naturalistic in looking

Sufficient Heat Source

Sufficient access to clean water

Easily moveable and well balanced

s: Martin Tumner, aged SO g | look much younger™

pabion carpenter(best not o pul that | am amything to do wsh

ged 11 long, Eastorn Heomarm's

Design must lightweight This interaction with Martin proved very helpful as it allowed me and him to get more firmly on the same page ad to
Long lasting establish the actual form of product that I am wanting to make, Martin's enclosure ideas have now got some more
Design must be cost effective specifications that he wants it to have, with some ideas for the sizes and the idea for collapsibility which would be
This shouldn't be difficult to accomplish so I will how get to work designing are researching and gathering beneficial for the product. Also he wishes for the product to be moveable which is also beneficial as my other client
comments and feedback from various clients such as Andy & Martin to ensure that the best possible product for also wants the product to be moveable. He is also looking for the outdoor pen to be made of a waterproof material and

the clients and their tortoises! to also be ligh‘rweigh’r, also the housinﬁ would need to have a flat inside to ensure that ziﬁﬁ‘ does hot fliﬁ over.




- Key Research From Qutsider Expertise-

- Pr'lmar'y Users & STakeholders
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" &1 planned to anyway however

3 1 getting their professional

§ After meeting further with
d my end users, I conducted a
i survey to see which key

| criteria the end users
{wanted me to do some more
4 research in and then I

1 plotted these results ina

{ mind map. Some of which I

| I believe that some of

1 these questions/research

¢| could be easily answered by
| contacting some zoos and

1 opinions on the subject at
hand.

In order to get a further marketability
and some more feedback on my product I
joined the fakebook group "Tortoise
owners of the UK" that has 23k members
in it, T asked them this question that is
like the one I sent to the zoos but less
formal, unfortunately none of the
members had attempted to create a
product such as mine so I was unable to
get an accurate response however this

Tortoise Keepers Community UK
Charlie Lyes - 25 Jun at 13:16 - [@

3

Hiya, (hope this is OK), I'm building a self sustained
outdoor tortoise house for my A-Level product
design course and | wondered if anyone has done
some solar powered lamps (UV or heat) or any
other forms of solar powered heating for the
outdoor house, that would be willing to give me
some pointers!

Thanks guys, really appreciate any help you can
give!

All comments v

To ensure that I can get a
professional opinion on some of
my questions and researched I
reached out to two prestigious
local zoos that both house
reptiles and giant fortoises -
obviously, this would be my
product on a much larger scale
however I thought that it would
be the same principal just
smaller. This led me to contact:
* Crocodiles of the world

+ Cotswold wildlife park

I sent them both the same email
as I have seen that they have
very similar circumstances with
regards to animal & design (I
have visited both zoos to obtain
some design ideas!)

TORTOISE ENCLOSURE PROJECT - X ® 2
3> Inbox X EDUCATION/SCHOOL/SCHOOL - PRODUCT DESIGN x

Charlie Lyes <charlielyes@gmail.com= Wed, Jun 23, 10:25 AM (3 daysago) Y& &

to info »

Hello,

| am currently studying product design A Level at Wallingford School and for my examined project
i am designing and making an outdoor self sustained house/enclosure for reptiles - more spacifically
Tortoises.
| know that you a i have a tortoise enclosure and i was wandering if you could
provide me with some information about it such as:
-What materials are used
-Is it heated
-Is it locked
-How do you protect against water damage
-What are the sizes of the enclosure
-What sort of fences do you use for the outside of the paddock

Any help would te greatly appreciated,

Many thanks,

Charlie

charlie.lyes@gmail.com
07443645532

does mean that I can gain some feedback | @ ianerown
. Brilliant idea. X
from them when evaluating my product. s e ey
This was the message:
Luxury Tortoise's House

my turtle only eat raw shrimp and fish, o he need a pool for dinning

nancyCpants 7 years ago

what a clever and good-looking ltle house. Its probably only a matter of time before | adapt it to
rabbits.

. MsSweetSatisfaction 7 years ago

Davwvn happy tortoise! Its a beautiful home, and you are an awesome pet owner. Thanks for sharing!

on Introduction Reply Upvote

Arman5592 7 years ago

This is really cool I You could also make a door so it could come outside and play

Material you need:

) httpsy//

www.crocedilesoftheworld.co.uk

f v @ D @

<P CROCODILES
OF THE WEZRLD

VISITOR INFORMATION

= WFO@CROCODILESOFTHEWORLD.COUK

THE UK'S ONLY
CROCODILE 20O

KEEPER EXPERIENCES EDUCATION

Colin Stevenson <Colin.stevenson@crocodil..  Thu. Jun 24, 1:37 PM (8daysago) Yy &

tome v

Hi. Charlie.
| can't give you a thorough breakdown of the enclosures, but briefly. here it is:

-What materials are used — Wood (exterior-rated), Kingspan insulation, insulated roofing panels
double-glazed and toughened windows, breeze blocks for structural strength.

-Is it heated — yes, we have air-source heat pumps. heaters that provide basking areas, and UVA/S
fighting

-Is it locked — of course if is. It is also biosecure, with disinfectants and different footwear required
before entering the enclosure. Double-door system helps with security and heating

Shop ontine for Day E-tickets, Annual
bership., Adoptions

memt and much
more.

GET

charlle lyes@gmal com

-How do you protect against water damage — it was built properly!
-What are the sizes of the enclosure — indoor is approx. 10m x 7m, outdoor is similar

-What sort of fences do you use for the outside of the paddock — breeze block fencing covered with
mock-rock-effect concrete mix, and 2-inch toughened glass viewing panels

Hope this helps.
Coliin
Colin Stevenson

Head of Education

Member, IUCN/SSC Crocodile Specialist Group (CSG)
Member, [UCN Commission on Education and Communication

Crocodiles of the World

o www.crocodilesoftheworld.co.uk
Telephone: 01093 846353

The Crocodiles of the World Foundation, registered Charity number 1153303 registered in England
and Wales
Burford Road. Brize Norton, Oxon, OX183NX

Now ‘rhls information from “Crocs” was so good and useful and helps with some more of the end

users queries about research, for example; "Is it heated?” there response was obviously YES and
they explained that they use heat pumps and have use of insulation which ticks the box of my end
users needs and wants, unfortunately they where unable to comment on how they protect against

CLICK LINKS
TO WEBPAGES!

I was grateful to
one of the zoos -
responding with
some insightful
comments and help
with my project and
I will use his advice
with my design
process!
Unfortunately,
Cotswold wildlife
park was unable to
respond to my
request. This was
crocodiles of the
worlds response
which I will look in
depth into now.

I thought that even though I have already contacted some local
zoos and I also contacted an online forum with over 20,000 self
proclaimed experts in this field, that it might be equally as
beneficial to research all the necessities that are required to
make a tortoise comfortable in their living situation and habitat.
To conclude the online expert who gives advice to perspective
builders concluded that ensure that the fortoise is happy is -

1) Wood boards
2) Wood screws
3) Spray paint
4) Artificial grass
5) Plastic mesh

6) Acrylic boards (tray)

Wood screws, Spray paint, Artificial grass, Plastic mesh, Acrylid
board ile's | ble he ee

7) Reptile's lamp

water damage so I will have to do some more research into that - I'm thinking of using rubber
seals and marine plywood. Crocodiles of the world's comment about their use of materials was
inspiring and extremely interesting, I especially like the fact that the roofing panels and double-
glazed windows etc. were great and something that I want to include in my designs. All in all, the
end user queries/questions have pretty much been answered - the only thing that is most
puzzling to me is to find a veneer finish that is suitable for reptiles as some of the materials
that I may use could perhaps give of some toxic fumes which is unethical fo have the pets living

in an unsafe environment. (SEE LEFT TO GET RESPONSE FROM ONLINE EXPERT RESEARCH)

Next steps:
Use the

response from
end users and
outsider
research (zoo's)
to produce a list
of materials
that could be
used for the
product.



https://www.cotswoldwildlifepark.co.uk/contact-us/
https://www.cotswoldwildlifepark.co.uk/contact-us/
https://www.crocodilesoftheworld.co.uk/keeper-experiences/giant-galapagos-tortoise-experience/
https://www.crocodilesoftheworld.co.uk/keeper-experiences/giant-galapagos-tortoise-experience/

Timber & Manufactured Boards:

- Secondary research of Materials & Joining Methods -

Softwoods: Manufactured Boards:

Pine - MDF -

+ Softwood so easy to mass grow + Wood fibers glued together to make
White or pale wood can be stained easily panels

+ Light weight

+ Knotted pine is sometimes used for decorative
effect

Quite cheap

Not suitable for my product as pine is oo weak
and does not have much water resistant so would
potentially ruin my product.

Spruce -

+ Softwood

+ Beige colour

+ Used in furniture

Light weight and easy to bend

Straight grained so easy to cut one way which
could potentially create some problems as I may
want to cut it another way and it may be difficult
and time consuming.

Red Cedar -

+ Dark colour and looks nice on furniture

* Softwood

* Harder to mould and bend than other soft woods
because of the close grains.

* Now I think that red cedar would be lovely to use
for the shack due to the fact that it is a self
finishing material so would not need any
additional chemicals that could harm the animal.
It also has nice appearance which is beneficial.

Hardwoods:

Oak -

+ Denser than other woods

+  Water absorption

+ Internal bond strength is high meaning
the wood is strong

* Very easy fo snap and flake

+ Good for insulation panels, would be
suitable for the insulation for my
product however is not waterproof.

+ Standard color of wood.

Plywood -

. Thin layers of wood glued fogether

with adjacent layers

. High impact resistance

. Strong for the weight of the product

. Chemical resistance - beneficial to

use since the product will need
frequent cleaning.

. Very good use for building or

furniture insulation

Flexiply -

« A form of plywood that Is easy to be
bent into shape and "Moulded"” -
beneficial for my NATURALISTIC end
user criterial

+ Bent into shape and then clamped
together over the shaped object, if left
for enough time shall remain in the
shape after unclamped

Be

ech -

Hardwood is less available but always high quality
Strong, heavy and durable

Less expensive than some other hardwoods but
still quite expensive

Has a wide grain so is hard to cut through
Knotted effects on wood are used in building or
furniture for effects.

Used for out door cabins and high end furniture.
So would be great for my product as it also has a
nice appearance ad is self finishing.

Hard, strong and heavy.

High shock resistance

Smooth finish makes it easy to polish and clean
but can dent easily

Has a good look to it

Very nice pale colour and thickness

Close grained and wide grained

Not used for knotted furniture as knots are
much darker on beech than on oak

Cheaper than oak but of a lower quality

Can be used out side as it has a high water
resistance perfect for my product.

Good for shaped furniture or structure
- however I don't have much experience
in steam bending or Flexiply moulding.
Can't be used outside which is
potentially a problem since my product
will be outside, however I could use a
varnish or finish that would still protect
the animal.

Marine ply -

Thin layers of wood with adjacent
layers, with a waterproof sealant in
between to prevent water damage

High impact resistance

Chemical resistance

Only plywood that can be used outside
The use of marine ply on my product
would be greatly beneficial for my end-
user criteria as the product needs to be
outside which marine ply is suitable for -
I'm thinking that it would be useful to
have it as a base to my product due to
its strength and durability and long-life-
ability.

Equally using
marine ply
would be
beneficial to
the response
from the zoos
about how to
keep it
waterproof.

Metals:
Mild Steel -
. Made of carbon and iron

Very strong
Quite expensive if mass buying.
Very strong due to the low level of carbon it contains.

break compared to other materials.
. Soft so can be easily machined to be in a correct shape.
. Very good for welding and brazing.

. I have used mild steel before and do find it easy to work with.
_Metal Joints:

Brazing -

2.1% carbon bonding which is relatively low in comparison to other metals.

It has high tensile and impact strength meaning it is less likely to bend or

Metal is heated up at a steady rate and then flux is applied to stop the metal
burning, then a filler material, usually brass rod or pewter, is filled in which

bonds the two pieces of metal together.

Brazing is cheap but can ruin a piece of work if the flame is too hot or if the
brass is melted in the wrong place as this can cause more work to be needed to

fix the joints if brazed in the wrong place.

. Less heat required than welding as is a low heat joining method.
. More environmentally friendly than welding

. Weaker joint so could break if force applied.

. Cheaper than welding.

. Less dangerous

T have experience with brazing through school as it is more viable to use in
school then welding, equally I know that mild steel bonds together very well
with brass used in brazing, and I have access to a surplus of mild steel in

school that I can use for my product if chosen by my end-user.

Welding -

Fusing two of the same metal together using intense heat to melt the area
where the metal items are o be joined. VERY DANGEROUS as requires

intense heat and does spark a lot so could cause fires.
. Welding requires More energy than brazing

Stronger joint than brazing also wont snap or break.
Can be done underwater
More dangerous

Less environmentally friendly as produces much carbon dioxide.

Potentially unrealistic because welding is primarily done on an industrial level
and I don't have as much access to it myself so would probably struggle to do

it myself in the workshop.

Timber is something T want to use and from my secondary
research into it I have come across some that I would like to
investigate further as primary research. I would like to
investigate using oak, beech and red cedar, the hardwoods
would be for structural purposes as they do fit the bill. The
red cedar would be for decorative effects and would
possibly be used to line the inside of my product.

Plywood is something that I want to us in my product just
because of its versatility and strength - marine ply and
Flexiply are the two that I would like to focus on the most
due to the ability to make a naturalistic shape and form and
the fact that marine ply is waterproof so overall gas the
best properties for a product of mine.
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- Secondary research of animal/structural related equipment -

CLICK LINKS

- Heating and UV -

Due to my clients wanting me to include heating and UV light in
the product I have done some secondary research into some
equipment that I will need to regulate and maintain a constant
temperature in the house. I chose to use the websites Pets at home
& Ebay as when researching existing products and gaps in the market
these where the two websites that produced the best results.

£1575

L

Komodo Ceramic Lamp Fixture and Mounting
Bracket (Online Exclusive)

- Additional Equipment -

This would only be
beneficial if I where
to use a bulb - howeven
T could potentially
make my own. Which
would be cheaper.

Digital Thermometery
£12.89

Very
Reasonable
price for a

crucial bit of
equipment.

change

Thermometer:

Now this would be a very beneficial
product fo install in my product as it
will ensure that the house does not get
to warm or foo cold and that the user
can have a visible prompt of when to

the temperature to best suit

the needs of the animal.

Arcadia D3 160w Basking Lamp UVB Infra Red
E27 Screw Fit (Web Exclusive)

£45.00

Exo Terra Daylight Basking Spot 150w

£9.69

EXO TERRA LIGHT DOME
REPTILE LIGHT HOLDER
& tovameapsccn

Froe: £19.99

Exo
Light Lamp.

Free: £7.99 each

Heat & UV Lamps:
This bulb would be perfect for
the heat and UV element for my
bulb, it has the dual control
which would be perfect for
maintaining health, downside is
that it is quite expensive.
I really think this bulb is not
suitable for my product - the
lack of a heat element to the
bulb is a downside - it would be
useful for the UV however it is
not worth it due to the lack of
heat which takes priority.
This is a definite no - the
different wattages in these
lamps leads me to think that the

) bulbs are unreliable so will
— | constantly need replacing. T will

avoid this.

I like having the lamp in a holder
however the use of aluminum
shell could lead to the bulb
exploding due to reflection which
could be dangerous to the pet.
These lamps create an
interesting contrast as the idea
of infrared could be useful if the
market was expanded from
tortoises to include other pets
like snakes or exotic lizards.

Habistat Reptile Heat Mat 43 x 28cm 20 Watts Blacl

Vivexotic Glass Heat Mat 1older (Web
Excl )

xxxxxxxx

£21.99

£18.79

Heat Mats:
This heat mat is so good - I love
the fact that it is flat and sleek
so can be hidden under the
soil/terrain, it also takes the
need away to install a bulb and
holder - the only downside is it

The glass tile would help maintain heat doesn't create UV - so I could

r

egulation. And conduction in habitat.

look to use both bulb and mat.

Alternate UV Source:
I think its likely I will use
the sun because it is free

use this and a heat
i mat/bulb.

and a permeant source of||z
| heat and UV - so ill likely||. 7

Prime Video Free Dellvery

- | plastic dog fence window

Window Acrylic
Through speaking with my

e Clients, they want some
Form of window in order to see the pet. I thought of the

TO WEBPAGES!

- External materials -

To keep the naturalist effect and the durability,
strength and weight desired by my end users I
came up with the idea to use fiberglass sheets as a
way if creating the rock effect. The fiberglass
when mixed with epoxy resin it hardens and
becomes extremely hard however is also
lightweight and strong which is wildly beneficial. I
would use the process that many use when creating
"pizza ovens” (example in the video below) -
involves cutting hole in a wooden board and popping
in the exercise ball, the ball is then cling filmed to
prevent sticking and then is covered I concrete fo
retain the ball shape. For my idea I would replace
the concrete with fiberglass and layer the sheets

M | to the desired thickness and then the resin would
be painted on it would be the same process as the
video below regarding fiberglass bumper repair.

[Videos of How to make a Pizza Oven EXCERSISE Ball

bing.com/vid jeos

idea to use a dome to keep the product “naturalistic” so
I've researched on Amazon as they have proven effective

POHOVE Dog Fence Window Pet Sight
Window Clear View Dame Pet Peek
Window Durable Acrylic Dome Dog

for Backyard Fence, Dog House,

k18‘_—= 3

/prime FREE One-Day
Get it Tomorrow, Nov 4
Only 3 left in stock.

Lovetao Diameter 3.15 inch/80mm w/ 4
Holes Acrylic Dome Flange Clear Plastic
Hemsphere Indoor/Outdoor CCTV
Replacement Clear Dome Camera Cover
Security Dome Camera Housing {3.15...
Tirdedrk v2

£134¢

/prime FREE One-Day

Get it Tomorrow, Nov 4
Only 2 left in stock

before in my ear‘her‘ r'esear'ch on existing products.

I really like the idea of using

)| ' this product - I think that the

size would be great and
contributory to the pet - I did
dabble in the idea of making one
myself using vacuum forming -
however on an industrial scale it
would be more cost effective to

% |use an existing product. I think

that the price is justifiable.

Equally the use of a flange would|"*

prove effective when attaching
to the shell or frame of my
product as no additional
adjustments would need to be
made. Definitely will use this.

This dome is a bit trickier - I
think that this would be good

Scola Air Drying Modelling Clay -
12.5kg - Stone
tcode: 6222150

- Clay & Concrete -

| Using clay would be great for the naturalistic look
for my product, there is the potential o use air
drying clay or regular clay however if I used
regular clay in order to set it, I would have to put
it in a kiln to be fired and therefore would make it
all shiny and metallic looking which is not the
design that I am looking for. Air drying clay also
dries much faster and is more moldable, therefore
I could easily create the stone texture as seen in
the video here in my product. Equally clay is
lightweight so will not be heavy to move & air-
drying clay is fire resistant so will not explode I
the hot product - which is always a bonus to have!
T cold also use concrete however there are a couple
of concerns with this; concrete doesn't have as
much structure when it is setting so is likely to run
also due to the type of bonds it has, it dries very
hard which is beneficial however it is very

- | concentrated so becomes extremely heavy which i
not what I want as then it will be harder to move.

Blue Circle High Strength
Ready Mixed Concrete,
20Kg Bag Grey

*hrrs ()

£7.76 &g

Product details

for the naturalism of the
product however the size could
be a problem since it is very
small -T could potentially use it
as a decorative piece in addition
to the earlier dome - potentially
on the side, however due tfo it
not being able to catch as much
sun. equally it could be very
fragile to handle and to

screw/bolt to my product.

T could use the plastic dome along
side the sun as the primary heat/UV
source for the product?

Next Steps: T will
start the design
process keeping in
mind all the
technical data and
research, I will
also gain feedback
from all of my

So, this research I believe was extremely beneficial for
me, I think In terms of the heat and UV source it would
be wasteful using a bulb that is likely to need constant
replacing, so I have decided that I would be best to use a
heat mat combined with a plastic dome to give the
sufficient amount of heat and sun required. I could in
theory use both sizes of dome for maximum sunlight. In
regard to the structure, I am definitely going to use

fiberglass and epoxy resin to create the hard-shell designs.

structure that retains heat and moisture. Then I will use :
air drying clay over regular clay and concrete just due to Comments: \
its versatility and likeness to stone and naturalness. W clood 1dasa
Overall using these materials and products will definitely A eck ! T Lka
be in keeping with the naturalism required by my design. Mo (doa &) fass



https://www.youtube.com/watch?v=-tptMbf-G3E
https://www.youtube.com/watch?v=-tptMbf-G3E
https://www.youtube.com/watch?v=f2IdfA2HIDs
https://www.youtube.com/watch?v=f2IdfA2HIDs
https://www.youtube.com/watch?v=bqzS60g7-Gw
https://www.youtube.com/watch?v=bqzS60g7-Gw
All your Pet Shop needs here at Pets At Home
tortoise heat lamp | eBay
https://www.petsathome.com/shop/en/pets/digital-thermometer
https://www.petsathome.com/shop/en/pets/digital-thermometer
https://www.petsathome.com/shop/en/pets/komodo-ceramic-lamp-fixture-and-mounting-bracket
https://www.petsathome.com/shop/en/pets/komodo-ceramic-lamp-fixture-and-mounting-bracket
https://www.petsathome.com/shop/en/pets/sun-glo-basking-lamp-r25-150w--(in-store)
https://www.petsathome.com/shop/en/pets/sun-glo-basking-lamp-r25-150w--(in-store)
https://www.petsathome.com/shop/en/pets/arcadia-d3-160w-basking-lamp-uvb-infra-red-e27-screw-fit-(online-only)
https://www.petsathome.com/shop/en/pets/arcadia-d3-160w-basking-lamp-uvb-infra-red-e27-screw-fit-(online-only)
https://www.ebay.co.uk/itm/162002018446?epid=1304150483&hash=item25b812a08e:g:xcwAAOSwa9NZu9Jr
https://www.ebay.co.uk/itm/162002018446?epid=1304150483&hash=item25b812a08e:g:xcwAAOSwa9NZu9Jr
https://www.ebay.co.uk/itm/190766828062?epid=1012073825&_trkparms=ispr%3D1&hash=item2c6a96ca1e:g:jyIAAOSwMWxeVSEV&amdata=enc:AQAGAAACkPYe5NmHp%2B2JMhMi7yxGiTJkPrKr5t53CooMSQt2orsSd3M8ngECaRA0SmyU4KT/nnYcZ4gUoi1GPcgwJLq0dzlIS7ASIU0iw8wBvzncmDZfs1DBEBAOjfrAuXdqoJeuOfcTGo1OwGlepXKJPTWFsTscD64qdRZWl2EpvoEYkfQZ1Y/rjstQxJih3AipDCMI8szB9tjxjXaBAUokEDCNCNnOucUQsI52n1OHEwbu8eT7Of1AgR/TURzjjL7yZPXMjsiNKJBdijY7yW3RPlu78PmPxxjnrxbFVfENDZkBWnkK5CJKy0aVvP2rCqXxFBZnuBWZeqyVC9ByXLDULXS25wB2nJ5z5xAy2X4aoLUqOMQETQJZWt9Mh1CJQO4IC3U0BNS8SLtdrv8/JQv3H9lpqAGotnB3ar507eYCWKHJYHGfGZ7oWAoOa%2BNkzHxqt4uH4E8TBFDLJGweBkz9DJKHewGhLwJl9OWLir3Or8WbkB7BhiEes053Q2BOeUANJ9xF56%2Bz1GjUCXSpzmvPeW7OQmVGBxqT4XfkY3cJxPblhfOuBpDfb2V%2BhyCh53TvN1UZqIuZcelgdLnhCU5X8U4DhfhoqBLzmbFxmlnUTEByF7RJDnkHf65L5AVtX9hg9smPUz4TN1hwrPS7i65k8pu%2BosaTSvekmttyqzbp1EqD4GxCR3rogsCU6cBLFpzpvpELFnbGiGL96u/SmUd2FoJ9ONb9a65yuXN4C3qQqe28SXolH20VsN/83xQzB%2BcOfzd2n6r%2BSYzXiccxHCZDp3iAJYUEhIqiUdmhTey20uW4kobTt6E03avLcxIAMFZ1CcT9MFRQDtRPV0iEIYBpVW5ojfPO2BIoDwLvbcOOjCR3Oj4p|ampid:PL_CLK|clp:2334524
https://www.ebay.co.uk/itm/190766828062?epid=1012073825&_trkparms=ispr%3D1&hash=item2c6a96ca1e:g:jyIAAOSwMWxeVSEV&amdata=enc:AQAGAAACkPYe5NmHp%2B2JMhMi7yxGiTJkPrKr5t53CooMSQt2orsSd3M8ngECaRA0SmyU4KT/nnYcZ4gUoi1GPcgwJLq0dzlIS7ASIU0iw8wBvzncmDZfs1DBEBAOjfrAuXdqoJeuOfcTGo1OwGlepXKJPTWFsTscD64qdRZWl2EpvoEYkfQZ1Y/rjstQxJih3AipDCMI8szB9tjxjXaBAUokEDCNCNnOucUQsI52n1OHEwbu8eT7Of1AgR/TURzjjL7yZPXMjsiNKJBdijY7yW3RPlu78PmPxxjnrxbFVfENDZkBWnkK5CJKy0aVvP2rCqXxFBZnuBWZeqyVC9ByXLDULXS25wB2nJ5z5xAy2X4aoLUqOMQETQJZWt9Mh1CJQO4IC3U0BNS8SLtdrv8/JQv3H9lpqAGotnB3ar507eYCWKHJYHGfGZ7oWAoOa%2BNkzHxqt4uH4E8TBFDLJGweBkz9DJKHewGhLwJl9OWLir3Or8WbkB7BhiEes053Q2BOeUANJ9xF56%2Bz1GjUCXSpzmvPeW7OQmVGBxqT4XfkY3cJxPblhfOuBpDfb2V%2BhyCh53TvN1UZqIuZcelgdLnhCU5X8U4DhfhoqBLzmbFxmlnUTEByF7RJDnkHf65L5AVtX9hg9smPUz4TN1hwrPS7i65k8pu%2BosaTSvekmttyqzbp1EqD4GxCR3rogsCU6cBLFpzpvpELFnbGiGL96u/SmUd2FoJ9ONb9a65yuXN4C3qQqe28SXolH20VsN/83xQzB%2BcOfzd2n6r%2BSYzXiccxHCZDp3iAJYUEhIqiUdmhTey20uW4kobTt6E03avLcxIAMFZ1CcT9MFRQDtRPV0iEIYBpVW5ojfPO2BIoDwLvbcOOjCR3Oj4p|ampid:PL_CLK|clp:2334524
https://www.ebay.co.uk/itm/274930972200?epid=10012050178&hash=item400329b628:g:ao4AAOSwo9FhMMvl
https://www.ebay.co.uk/itm/274930972200?epid=10012050178&hash=item400329b628:g:ao4AAOSwo9FhMMvl
https://www.petsathome.com/shop/en/pets/habistat-reptile-heat-mat-43-x-28cm-20-watts-black?size=20%EC%86%AB&istCompanyId=7255ccad-a1fc-4729-af31-478f79e5071c&istFeedId=643142ca-4bc2-459f-88c5-ba9630b42bbb&istItemId=imrxmqrqx&istBid=t
https://www.petsathome.com/shop/en/pets/habistat-reptile-heat-mat-43-x-28cm-20-watts-black?size=20%EC%86%AB&istCompanyId=7255ccad-a1fc-4729-af31-478f79e5071c&istFeedId=643142ca-4bc2-459f-88c5-ba9630b42bbb&istItemId=imrxmqrqx&istBid=t
https://www.petsathome.com/shop/en/pets/vivexotic-glass-heat-mat-holder-(online-only)
https://www.petsathome.com/shop/en/pets/vivexotic-glass-heat-mat-holder-(online-only)
https://www.tortoiseowner.com/can-tortoises-live-in-a-greenhouse/#:~:text=UV%20rays%20are%20crucial%20for%20a%20tortoise%E2%80%99s%20health.,need%20the%20sun%E2%80%99s%20rays%20to%20metabolize%20their%20food.
https://www.tortoiseowner.com/can-tortoises-live-in-a-greenhouse/#:~:text=UV%20rays%20are%20crucial%20for%20a%20tortoise%E2%80%99s%20health.,need%20the%20sun%E2%80%99s%20rays%20to%20metabolize%20their%20food.
https://www.cancer.org/cancer/cancer-causes/radiation-exposure/uv-radiation.html#:~:text=1%20UV%20rays%2C%20either%20from%20the%20sun%20or,also%20cause%20eye%20problems.%20...%20More%20items...%20
https://www.cancer.org/cancer/cancer-causes/radiation-exposure/uv-radiation.html#:~:text=1%20UV%20rays%2C%20either%20from%20the%20sun%20or,also%20cause%20eye%20problems.%20...%20More%20items...%20
https://www.amazon.co.uk/POHOVE-Durable-Acrylic-Backyard-Reduced/dp/B092JJ9GFN/ref=sr_1_8?keywords=plastic+dog+fence+window&qid=1635939906&qsid=261-8804459-7265436&sr=8-8&sres=B09F6R7ZYL,B09KY18J67,B0867FGVWN,B092JJ9GFN,B09FFKVRZK,B084QBS4DR,B098946LGF,B07W82Y312,B09HZGCRN6,B0991J5BQ5,B09DCLTKH4,B09BLXRLCY,B08N4VV99F,B09552TVQX,B09DQ71932,B096MQZBXL,B09DRXXW48,B08KRXBWFL,B09H2851T7,B0995CY11D
https://www.amazon.co.uk/POHOVE-Durable-Acrylic-Backyard-Reduced/dp/B092JJ9GFN/ref=sr_1_8?keywords=plastic+dog+fence+window&qid=1635939906&qsid=261-8804459-7265436&sr=8-8&sres=B09F6R7ZYL,B09KY18J67,B0867FGVWN,B092JJ9GFN,B09FFKVRZK,B084QBS4DR,B098946LGF,B07W82Y312,B09HZGCRN6,B0991J5BQ5,B09DCLTKH4,B09BLXRLCY,B08N4VV99F,B09552TVQX,B09DQ71932,B096MQZBXL,B09DRXXW48,B08KRXBWFL,B09H2851T7,B0995CY11D
https://www.amazon.co.uk/gp/product/B08N4VV99F/ref=ppx_yo_dt_b_asin_title_o00_s00?ie=UTF8&psc=1
https://www.amazon.co.uk/gp/product/B08N4VV99F/ref=ppx_yo_dt_b_asin_title_o00_s00?ie=UTF8&psc=1
https://www.amazon.co.uk/s/ref=nb_sb_noss?url=search-alias%3Daps&field-keywords=plastic+dog+fence+window
https://www.amazon.co.uk/s/ref=nb_sb_noss?url=search-alias%3Daps&field-keywords=plastic+dog+fence+window
https://www.amazon.co.uk/
https://www.glsed.co.uk/Product/Art-and-Design/Modelling-and-Pottery/Clay/Scola-Air-Drying-Modelling-Clay---125kg--Stone/G222150?pk_cid=1&pk_keyword=G222150gls&pk_medium=multifeeds&pk_campaign=Google&pk_source=Google&pk_content=BusinessIndustrial&msclkid=ce93f45503021a1a5b7795d022aaf3ee&utm_source=bing&utm_medium=cpc&utm_campaign=[VS] - (SC) - All Products - Shopping - Bing&utm_term=4587574833918601&utm_content=(SC) All Products
https://www.glsed.co.uk/Product/Art-and-Design/Modelling-and-Pottery/Clay/Scola-Air-Drying-Modelling-Clay---125kg--Stone/G222150?pk_cid=1&pk_keyword=G222150gls&pk_medium=multifeeds&pk_campaign=Google&pk_source=Google&pk_content=BusinessIndustrial&msclkid=ce93f45503021a1a5b7795d022aaf3ee&utm_source=bing&utm_medium=cpc&utm_campaign=[VS] - (SC) - All Products - Shopping - Bing&utm_term=4587574833918601&utm_content=(SC) All Products
https://ad.doubleclick.net/ddm/clk/310675449;138354837;q;u=ds&sv1=66194227554&sv2=3273077888203154&sv3=6810606744604871238&gclid=daa3e771307b13a87d9886faaa6eef1c;?https:/www.diy.com/building-supplies/blue-circle-high-strength-ready-mixed-concrete-20kg-bag/135765_BQ.prd?ds_rl=1272379&ds_rl=1272409&msclkid=daa3e771307b13a87d9886faaa6eef1c&utm_source=bing&utm_medium=cpc&utm_campaign=MPX_Building_GSC: Smart_All_Building Part 1 (Bing)&utm_term=4580702891178673&utm_content=1. BO - Building 1 - Building Part 1&ds_rl=1272379&gclid=daa3e771307b13a87d9886faaa6eef1c&gclsrc=3p.ds
https://ad.doubleclick.net/ddm/clk/310675449;138354837;q;u=ds&sv1=66194227554&sv2=3273077888203154&sv3=6810606744604871238&gclid=daa3e771307b13a87d9886faaa6eef1c;?https:/www.diy.com/building-supplies/blue-circle-high-strength-ready-mixed-concrete-20kg-bag/135765_BQ.prd?ds_rl=1272379&ds_rl=1272409&msclkid=daa3e771307b13a87d9886faaa6eef1c&utm_source=bing&utm_medium=cpc&utm_campaign=MPX_Building_GSC: Smart_All_Building Part 1 (Bing)&utm_term=4580702891178673&utm_content=1. BO - Building 1 - Building Part 1&ds_rl=1272379&gclid=daa3e771307b13a87d9886faaa6eef1c&gclsrc=3p.ds
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Client: Andy Lyes
Name: Frank
Species: Leopard Tortoise

Pet Needs & Health Requirements

Lifespan
The leopard tortoise has been known to live to 100

years old both in the wild and in captivity, with most
living well over 50 years of age.

WwoZT

- Research Client Anatomy & Key Features of Client 1 -

- 2,

v
A

100mm

Weight

The leopard tortoises are the second largest species
of tortoise in Africa, with the largest being the
African spurred tortoise. Their shells are highly
domed in shape and can grow to be 10-18 inches in
length. Leopard tortoises can weigh up to 45kg,
however it is more common for them to weigh around
25kg. Females often grow larger than males.

190mm
Furnishings

Will need plants, logs, rocks, and other furnishings in
the tortoise enclosure to encourage them to explore
and discover the entirety of the space available to
them. A bored tortoise is a stressed fortoise, and this
can lead to many health problems.

Behavior's

As with most fortoises, the leopard variety spends
most of their days basking, sleeping, and eating.
However, due to the intense heat of their natural
habitat in eastern and southern Africa, they also
spend a lot of their time staying sheltered under the
shrubs and bushes so as not to overheat from too
much sun exposure. They are most active at dawn and
dusk

Water

Provide a shallow water dish for them to sit in and
drink from. Leopard tortoises need water to be able to
cool down after a long time under the basking lamp.
This needs to be cleaned daily and they must be
provided with fresh water to prevent a build up of
bacteria however a filter may also be used to maintain
the cleanliness'.

Enclosure Size

Due to them being larger tortoises when fully grown,
they should be given ample space to be able to explore
which is why the recommended size for adult leopard
tortoises is around 3m x 3m. Young tortoises could be
housed in a tortoise table for a few years, but they
will soon need to move into something bigger as they
begin to grow. A small enclosure can lead to behavioral
problems but can also be a stressor for your tortoise
which can be the cause of several health issues
however having a smaller enclosure that opens into an
open space has proven to be the most beneficial way to
house your tortoise, too.

Leopard fortoises require a dry substrate like that
they would encounter in the wild. Anything too moist
can cause respiratory problems or shell rot. Use
something like wood chips or a soil-sand mixture with
areas of varying humidity so they can move where they
feel most comfortable.

Humidity

A relative humidity of 40-60% is perfect for them,
however they prefer a higher humidity at night so you
should gently mist their substrate when it's nighttime.

Lighting

Tortoises need UVB light to be able synthesize Vitamin
D3 so that they can absorb calcium o grow healthy
bones and a healthy shell. UVB lighting should be
provided by installing the correct bulbs and keeping
them on throughout the day. You can also use a timer
so that they turn on and off every 12 hours to mimic
the hours of natural sunlight that they would
experience in the wild.

Make sure they have a good basking for UV. Without
this, and without enough vitamin D3 and calcium in
their system, they could develop metabolic bone
disease which can be fatal if not diagnosed and
treated as soon as possible. Alternatively, the sun can
provide this heat and ultraviolet light, if outside
another form of heat should be maintained to
compensate in the nighttime when the sun has gone.

Care Routine

Due to the high natural temperatures of their habitat
in the wild, leopard tortoises do not need to hibernate
therefore you must keep their conditions stable all
year round. This is vital to their survival, as any lower
temperatures will only cause health issues which could
be fatal.

Heat

Leopard tortoises are highly intolerant of lower temperatures and should not be kept in conditions that
are consistently lower than 20 degrees Celsius. For this reason, outdoor enclosures are not suitable in
the UK unless a sufficient heat source of variable heat can be provided. Basking areas should be in

surplus of 35 degrees.

This is the kind of
filtration system that
T would be looking to
£13.99 include into the water
feature as it is shown

= s to inhibit bacteria

Q@ Addobasat growth. Which greatly
benefit my tortoises
health as shown by my
research into the
species.

Cat Mate and Dog Mate Filter Cartridges (2 Pack) - Genuine
Replacement Filter Cartridges For All Cat Mate and Dog Mate
Fountains

Visi the Cat Mate Store

Catit 2.0 Cat Water Fountain
Filter Cartridge (5 Pack)

Research Conclusions relating to design

features:

From my research into the anatomy and health

needs of the client's leopard tortoise I have been

successful in identifying some specific design
features that will need to be incorporated to allow
the tortoise to thrive in its new habitat.

+  Weight/Length - My Clients fortoise is
currently 190mmx100mmx120mm and from my
research I have found that the average
tortoise of this species will grow to around
380mmx180mmx220mm so therefore the
entrance to the habitat will need to be at least
220mm(Wide)x180mm(Tall). The weight isn't
particularly an issue as ay structure that is
competent will hold the weight.

+ Lighting/Heat/Humidity - the use of the sun as
a secondary heat source and the heated mat as
the primary heat source is something that I
have already researched into and now I can
conclude that these are the two sources of
heat that I will be using as otherwise T will
have to use some more design processes to
incorporate wiring up a UV & a Heated Basking
Bulb which is not particularly cost effective.
Equally as long as there is a sufficient source
of water present then the humidity level should
stay between 40% & 60%.

+ Water - this is something that was always going
to be particularly difficult as there needs to be
absolutely no leakage I order to allow the
tortoise house to maintain a perfect thriving
condition, therefore T will be conducting some
research into a pet friendly filtration system
that prevents bacteria growth, then designing a
suitable water system that prevents leakage
should be simple, what may be difficult is
ensuring that the water container or bowl
doesn't flood which again should not be a
difficult fix o make when designing the house.



https://www.petsathome.com/shop/en/pets/catit-20-cat-water-fountain-filter-cartridge-(2-pack)
https://www.petsathome.com/shop/en/pets/catit-20-cat-water-fountain-filter-cartridge-(2-pack)
https://www.amazon.co.uk/PetMate-Replacement-filter-cartridges-2pcs/dp/B0025YT83E/ref=asc_df_B0025YT83E?tag=bingshoppinga-21&linkCode=df0&hvadid=80745442135168&hvnetw=o&hvqmt=e&hvbmt=be&hvdev=c&hvlocint=&hvlocphy=&hvtargid=pla-4584345016968204&psc=1
https://www.amazon.co.uk/PetMate-Replacement-filter-cartridges-2pcs/dp/B0025YT83E/ref=asc_df_B0025YT83E?tag=bingshoppinga-21&linkCode=df0&hvadid=80745442135168&hvnetw=o&hvqmt=e&hvbmt=be&hvdev=c&hvlocint=&hvlocphy=&hvtargid=pla-4584345016968204&psc=1
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Client: Martin Turner
Name: Zippy
Species: Herman's

Pet Needs & Health Requirements

Lifespan
On average, can live up to around 75 years of age but

they have been known to live even longer in good
conditions.

Weight

Usually, the Herman's tortoise is smaller than other
tortoises and generally will weigh on average about 3-
4kg an will generally be 6-8 inches in size, with females
growing larger than the males.. They have strong hind
legs and large, thick scales on the outside of their
front legs which generally doesn't cause damage to the
enclosure. Their claws also help climbing and stability.
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Furnishings Enclosure Size Research Conclusions relating to design

Hermann's tortoise enjoy eating succulents so they can
be planted throughout their enclosure to break up the
space. They don't always like to climb, they are used to
rocky environments there can be rocks, logs, for them
to explore.

Behavior's

Hermann's tortoises hibernate between October and
April; however, this can vary depending on the climate.
They will hibernate underground, where they are safe
from predators, their hibernation means they don't
have to worry about food scarcity. During their active
months, they will bask in the morning sun and then
using the energy to forage and explore. When it gets
too hot, they will likely find cover until it begins to
cool down at dusk.

Water

As with all tortoises, the Hermann's tortoise requires a
small, shallow water bowl for them to drink from,
bathe in, and cool off. They need access to water daily,
and it needs to be clean and bacteria free. The
Herman tortoise will suffice on natural
rainwater/spring water. However, if outside it would
probably be best that the water is filtered before
drinking.

Humidity

Most tortoises do well at a humidity of 40-70%,
anything out of this range and they can become
dehydrated or can develop respiratory issues.
maintaining the humidity by misting the tortoises and
their enclosure each day, making sure the tortoise
table is not next to a source of dry heat such as a
radiator, and providing the correct substrate helps to
regulate the required humidity.

Lighting

In the wild, Hermann's tortoises will bask in the
sunlight and soak up all the UVB rays they need to
grow and develop correctly. Therefore, they need to
be provided with adequate lighting so that they can do
the same in captivity. Without UVB light they cannot
synthesize vitamin D3 which helps them to absorb
calcium for the development of a healthy shell and
healthy bones. A fluorescent UV light can be placed at
one end of your enclosure so that the tortoise can
bask, get all the rays they need, and then move out of
the heat if they need to. A timer can turn the lights on
and of f automatically, they will need12 hours of light
each day. If the tortoise is living outside in UK
weather in the summer, then the 12 hours outside will
be sufficiently hot enough to sustain the Herman's
heat needs.

Hermann's tortoises can live quite happily in a tortoise
table or in a garden pen if it is big enough for them to
explore, they have enough space as they continue to
grow, and you provide them with everything that they
need. a tortoise table that is big enough should
accommodate them throughout their entire lives, so
you don't have to upgrade as they grow.

An enclosure around 2 feet x 4 feet should be more
than sufficient but will need larger if there is more
than one tortoise. Even indoor tortoises will enjoy
some natural sunlight every now and again, so it's a
great idea to create an outdoor pen for them to
explore throughout the warmer months, too, which can
also be used in the summer months in the UK providing
temperature remains sufficient.

Although Herman's tortoises are not considered to be
climbers, the walls still need to be tall enough that
they cannot climb out; 6" is the minimum but it is a
good idea to have the walls as tall as the length of your
tortoise to ensure that they can't climb out.

Health

Hermann's fortoises can suffer from the same
illnesses and diseases as any other captive fortoises, if
not given the correct environment. Care needs to be
given to ensure the correct lighting and diet is given to
prevent metabolic bone disease and monitor the
humidity to avoid respiratory infections. Which
ultimately would lead to death and therefore no need
for a product.

Heat

The ideal temperature for a Hermann's tortoise is around 27-30C, and it should never fall below 18C during the day
so the temperature in the basking spot needs to be in the upper end of this range. At night, it is acceptable for the
temperature to drop, so the heat source can be turned off, but it should never be less than 15C. Reptiles require
heat to be able to perform their daily bodily functions such as moving, foraging, and even digesting their food so
it's important to monitor the temperatures throughout the day and night using an accurate thermometer, if the
tortoise is kept outside in the UK, it can only be during summer months when the temperature is sufficiently high.

Hibernation

Hermann's tortoise's do hibernate when the
temperature drops too low, captive specimens however
may remain active all year round if the temperatures
constant and high enough. If the tortoise is kept
outside, then you should move it inside to maintain the
temperature and avoid hibernation.

features:

From researching the different breeds of fortoise
that are owned by my clients I have seen that
there are different needs and wants that are
required for the different breeds of tortoise.
With the Herman's tortoise there are different
needs to the leopard tortoise which means that
different design decisions and considerations need
to be made to ensure that the design remains
inclusive!

Lifespan/weight - due to both tortoises living a
surplus of 60 years the enclosure will have to
be extremely weather resistant and therefore
will need to be built from strong log lasting
materials that do not wear as easily to ensure
that over the years it requires minimal upkeep -
equally will have to have a large enough
entrance so that the tortoise will fit as it gets
bigger!

Water - will need a supply of clean water so
possibly design some rainwater filtration
collection system!

Heat - will need insulating and will also need to
retain heat so will need to be sealed - the heat
matt in my earlier research will sustain the
right amount of heat needed - that combined
with the insulation will sustain the needs of a
Herman's tortoise.

Enclosure size - with the Herman's Tortoise
love to climb the external walls will need o be
sufficiently high potentially 25cm due to there
average height of the full-grown Herman's.
Hibernation - keeping in mind the fact that
Herman's tortoise hibernate there is no need
to affect the design as the tortoise will need
to be moved to its designated hibernation area
when its sleeping through the winter anyway.
Furnishings - Herman's like rocks so this bodes
well with my naturalistic wishes from my
clients, I will just have to ensure that any rock
features are not too steep as if it is too high
then the tortoise could potentially flip itself.
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- Fiberglass resin kits - . Thenmatoom Insulation materials & methods
After conducting some research online, the way to use

' Insulating and . . . .
. . . . . . Acoustic Spray foam insulation is a cost-effective and
fiberglass in the most efficient way is to use a fiberglass kit -
so the kits will include;

eendnafoam | energy-efficient way to insulate products,
‘ equally as shown by this product it is very

+  Chopped strand mat - of various lengths.

*  Resin - will be a large amount.

cheap to purchase. It works by spraying into
alar ‘ _ a space which it then reacts with the air and
*  Hardener - this will be contributory to the amount of resin expands and hardens to retain heat and
and the length of The chopped strand mat. strength, it remains lightweight
*  Maybe some official brushes and gloves for more safety Blown-in or loose-fill, this type of insulation
precautions? ) _ o involves using specialized pneumatic
I have earlier expressed interest to my clients in using
fiberglass to build my structure which they where very keen on

equipment to blow fluffy strands of
fiberglass, cellulose, or mineral wool into the

me doing. I will now do some in depth research into the actual with Greg Hahn desired gaps in the products that require
properties of fiberglass compared to its price and overall This video explains the basic process of using insulating, unfortunately this is not a viable
workability to make an informed decision whether or not it fiberglass, earlier in my portfolio I attached videos of product due to the fact that there will be so
would be beneficial to use for my product. how to use fiberglass for particular processes, but this much in excess, and it requires more of an
What is fiberglass? fibreglass is a basic overview of how I would use the material. industrial equipment. Which is not desired
Glass-reinforced plastic (GRP))| [#egesl « Is fiberglass sustainable: by my clients and users.

is a composite material that | e e Well, it all depends on how you use it. As a base material, Batts and roll insulation. Also known as
ConSiSTS Of a polymer‘ ! ate‘i‘c::wp‘aswW;m"a!cwpc‘wd:fg‘uf%r%Embeddw s Fiber‘glGSS iS a hlghly SUSTGinGble Gnd enVir‘OHmenTG”y blankeT II‘ISU'GTIOI’I, baTTS Gnd r'o“ |S the
matrix and glass fibers. The | =~ rsmms friendly material. The material that it is mainly made up most-common type of insulation. And would

polymer matrix is usually an epoxy resin, it also requires a hardener |of is abundant and east to extract relative to other therefore be suitable for my product if it

which is contributory to the type of resin required/ being used. materials such as metals and polymers, both the was a standard shape, as my clients want a
FibCf‘glC(S Fiber‘glass is strong across its vertical axis (when the producﬂon and app“cgﬁon of fiberglqss are Tremendously unique naturalistic shape to it such as cave
chopped strand mat is laid flat) but weak along its horizontal axis as more energy efficient and as such, translates to lower Knauf Eko Roll Loft Knauf Loft Roll 44 or shell look then it would be foolish to
it is very thing and doesn't have a particularly large surface area emissions as to make fiberglass you don't have to go “”S_U'a"’on Rell Tadmm Eaffh""'oo' waste money on chopping up segments of the
which can allow breakages such as snaps, cracks, chips or just through the extraction process like you do with metal ore (2B {wji 3o, | | Smsueiion 10,89 mat to slot into pl h th
i =i i : . £22.50 £25.00 place where another gap

generally falling apart as a whole.; if you can orient the strand mat as such. HOWEVER, due to the serious health risks s = S filling insulator would be more suitable. And
and layer it like plywood so the “"grains” primarily in each layer go a coming with it, fiberglass must not be heated up above *hkkd 85 e Thergfor‘e would also be cheaper .
different way then the weak points won't be distributed along various | the recommended temperature as it can lead to it ! per.
axes instead of a single axis, and then when the resin and hardener “evqporqﬂng" and ending up air borne which is harmful to _ T
has been applied and is all set you will have a much stronger the environment and the respiratory systems of those . —
fiberglass that is less susceptible to breakages and faultiness. around. So, it absolutely must not be warmed at alll 3 -
The Advantages_of using fiberglass are as follows: The Disadvantages of using fiberglass are as follows: :
¢ Long-Lasting and Strong - generally speaking fiberglass is much ., Expensive - even though it being cost effective is a s balance

stronger than most sheet metals, it has good tensile strength and bonus, the fact that it is q very expensive raw 1 |

impact resistance. material is a bad thing. 2R R
+ Cost Effective. Although fiberglass is reasonably expensive to use, . Wastage - due to the cost and temperament it would -

it is worth it, your prefty much guaranteed premium designed be the worst thing to have any of the material wasted. : - N

products that are strong and lightweight which you just have to . .qith implications - the chopped strand mat is made

look at when purchasing the material. A product that is strongand  of tiny microfibers of glass all "woven” fogether, if These exercise balls would be perfect for the "pizza oven” technique that I

lightweight will also result into lower shipping and storage costs, the fiberglass mat breaks apart or is inhaled the investigated egr'lier' onin my por‘rfolio, the two sizes used wil.l be the 75cm &
which is greatly beneficial for a commercial market. segments will irritate the alveoli and can cause lung | 82€M ball, T will then proceed fo inflate the larger ball and fiberglass the

+ Design Freedom. One benefit of using fiberglass is that it has disease. Equally as the fiberglass is so small there is |Shell o make the hard shell that is required, then I will deflate the ball to
minimal molding restrictions which give the designer unlimited some data which suggest that fiberglass in the lungs |retain the dome shape, it is important, to lubricate or protect the ball
possibilities. o . _ ‘ can cause cancer as it slices the DNA and causes cell |firsthand to ensure that it doesn't stick to the dome, then I will inflate the

* Special Characteristics - Fiberglass is radio frequency transparent  ytqtions - fortunately this can be overcome by using [smaller dome and create the hardened shell with their respective flanges,
and non-conductive. This property makes it a perfect fit for PPE when manipulating or cutting the mat. the 10 cm gap between the two domes should be sufficient to hold the
covering electronics without inferfering with their performance. correct amount of expandable foam insulation need for the tortoises desired
The material absorbs sound waves and does not bounce of f Fortunately, the pro's far out way the cons so as long . P . ;
meaning it can be used for sound prevention. Fiberglass material 1N . ) heat retention. The only problem that could occur is if the ball sticks to the

as the protective measures are in place the fiberglass fiberal hell or if the ball + hilst th . d hard
has the least contraction with stress, heat and cold, unlike wood, | ghould be perfect for my product iberglass shell or IT The balls puncture whilsT The resin and hardener are
: curing, or of the temperature changes during curing causing cracking.

plastic and metallic materials.



https://www.amazon.co.uk/Everbuild-EVTHERM7-750ml-Thermofoam/dp/B00PLZHBK6/ref=asc_df_B00PLZHBK6?tag=bingshoppinga-21&linkCode=df0&hvadid=79989527880068&hvnetw=o&hvqmt=e&hvbmt=be&hvdev=c&hvlocint=&hvlocphy=&hvtargid=pla-4583589103255105&psc=1
https://www.amazon.co.uk/Everbuild-EVTHERM7-750ml-Thermofoam/dp/B00PLZHBK6/ref=asc_df_B00PLZHBK6?tag=bingshoppinga-21&linkCode=df0&hvadid=79989527880068&hvnetw=o&hvqmt=e&hvbmt=be&hvdev=c&hvlocint=&hvlocphy=&hvtargid=pla-4583589103255105&psc=1
https://www.amazon.co.uk/gp/product/B07R61B5W4/ref=ox_sc_act_title_1?smid=A1NDSWQ31JJ62G&th=1&psc=1
https://www.amazon.co.uk/gp/product/B07R61B5W4/ref=ox_sc_act_title_1?smid=A1NDSWQ31JJ62G&th=1&psc=1

- Finalizing the exploration of my product
concept-

To summarise my current findings I believe that there is
definitely a gap in the market for a bespoke designed unique
sustained tortoise or reptile habitat for outdoor use, ultimately
with my findings whatever is designed for outdoor use can be
used inside as well however T am purposefully designing it for my
client who will use it outdoors.

There are a few technical problems that could potentially crop up

when designing that could be a problem these are generally

material based such as:

*  The wood that is used splinters and fragments so it cannot
be used so another must be manufactured

*  Theresin kit combined with the fibreglass proves
ineffective and doesn't shape the way I want it too.

*  OR it doesn't bond together as expected so therefore will
not come of f the mould hen seft.

+  Equally the electronics that have been installed may also not
work outside which would be extremely disappointing.

*  The absolute biggest problem for me would be that the
product does not retain heat therefore leading for it to
become nonaffective and wrong.

Equally T have considered the

wider marketability of my
product and how it would work
manufacturing my product in
an industry and how the
different methods of
manufacture would compare to
a large scale market,

Obviously you wouldn't get the

uniqueness like this however I

concluded that using VACUUM

Vacuum
FORMING? ™

i8It right foryour?‘
S ‘i

FORMING, to make the inner and outer shell as well as using
EXPANDABLE FOAM INSULATION, I could produce my product
on an industrial scale - this way things like bioplastics which are
inaccessible to me could be used and the amount of profit made
would not affect the cost in material.

sURUs

- Technical specification points -

CLICK LINKS

Non-technical Specification - 10 WERPACES

Here I will outline the specific needs and wants of the clients and stakeholders and how my research relates and will assist the
making products, the designs will need to include and associate with as may specification points as possible in order to be brandished
as successful designs.

1.

"Design must be Naturalistic in looking.” - This will be accomplished by using a variety of materials, the pizza oven concrete dome
that I explored earlier on will be mimicked but instead I will create some fiberglass domes of different sizes and lay them on top
of each other, after the domes have set and are affixed to a bass the naturalistic effect will be made up out of air drying clay to

look realistic and stone like, not only does this fit with the stakeholder needs and wants it also is beneficial to the fortoises as
from my research into their anatomical basic needs and wants they are statistically happier when living In a fairly primitive
environment that mimics their ancestral homes of deserts and rainforests etc.

2. "Design must have a sufficient heat source.” - This will be accomplished by the use of a heated mat that will lay flat onto the
bass of the inside of the product it will then have a sufficient power source powering it, likely the use of an external 3 pin plug
socket, that will be water sealed and will completely leak free through the use of sealant that was researched earlier on. Equally
the use of the plastic "dog"” domes will ensure that the tortoise gets more heat and also UV light that it would in a natural

habitat.

.= This will be accomplished through the use of a pet water filter that will

be placed/slotted into the water cavity which will prevent bacteria growth which will prevent the fortoise contracting water

based diseases.

4. "Design must be heat retentive and warm."” - This will be accomplished through the used of insulating foam that was researched
earlier, the two fiberglass domes that will each have a flange around the bass of them will be layered over one another will be

water damage.

that the product

lightweight.

and waterproofed.

filled with expandable insulating foam which is pet friendly, the domes will the be sealed to the bass of the product to avoid

. "Design must be easily moveable, well balanced and not too obscure in shape.” - This will be accomplished by having the product in
a fairly symmetrical shape and having the product very well balanced and sized, this will ensure that it does not topple over and

. "Design must be lightweight." - This will be accomplished by the product being a hollow shell structure and through the use of
light weighted materials, it is likely that the clay structure on the top will be heavier but overall the product will remain

. "Design must be waterproof.” - This will be accomplished by the use of marine ply for the base and the outside coating of clay
and paint will have a waterproof sealant/varnish, equally the fiberglass and resin domes, when cured and set will be self sealed

8. "Design must be Long-lasting.” - This will be accomplished by using all the correct sealing methods and materials which will
prolong the life of the product to the full lie expectancy of the animal which is a very extended period of fime so needs to

require little upkeep.

9. "Design must be cost effective.” - This will be accomplished by using cheaper materials and practices and using methods that
reduce the loss of materials and money to ensure that there is no profit loss.

Design brief overview:

My earlier design brief started with me exploring the problems
with reptile housing in todays society and more specifically the
outdoor housing. Research online and in stores has concluded
that there is a gap in the market for a sustained outdoor house.
Research into tortoises specific anatomical needs has
established that a tortoise living in Britain can only live outside
during the spring summer and beginning of autumn months which
means that the product made needs to be long lasting, sealed
and weather proof. After meeting with stakeholders and clients
I have established a list of specification points that my designs
will need to meet in order to function correctly and to suit the
general and extended needs of all those involved with the
process of making.

POTENTIAL MATERIALS LIST: Next steps: —
From my collective stakeholder and client needs the Using the technical specs and Comments:
materials I will be using in my designs are: all the needs of my T -
Wood - marine ply due to its waterproof ability, Red stakeholders and clients T will S Pec - CokibmC Cinc
Cedar due to its oily nature and self finishing ability. desian diff + variation of ~te & Yy a
Also, potentially oak or beech as the hardwoods are esign dirteren varia lon o ' ] ) ) = ‘
durable. my pr‘OdUCT ThGT IS CenTI"ed ’\ e X - 9 (\._:_\'CJA ¢ f“h/‘_‘ e
Metal - mild steel tubing with brazed joints will hold around the 9 design specs of S s e Dcod .k
the structure. the users. I will then produce , B D) P Coc«
Fiberglass - the resin mixed with the fiberglass will CAD designs of these ideas XNon~ckwrS g 1 Q- '

help to create the structures of naturalism desired.
Clay - air drying clay is lighter weight and provides
realistic texture and look.

Acrylic - I will be incorporating clear acrylic domes and
panels to provide widows for tortoise happiness.

and discuss with my
stakeholders and clients to
produce a developed and final
design for manufacture.
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- Initial Design 1 -
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Unfortunately, there are just

with this design that prevent it from being the
final idea, however there are aspects from the
design that could be used in other designs. It
goes against too many of the key design
criteria
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With my designs I need to evaluate the viability
of my product and asses whether or not it will
work alongside my stakeholders & clients/end
users needs and wants, equally I need to

incorporate the anatomical needs of the tortoise
client to ensure that it is living in an ethical and

safe living space.

Pros:

o This design allows for
a lot of space for the
tortoise. Which allows
for roaming room.

o It has space for the
tortoise to have
shelter against the
elements. (Design
criteria 7)

o Includes feeding
bowls to ensure the
tortoise is well looked
after. Supports
design criteria 3.

o Equally the use of a
descended underfloor
heat mat will provide
sufficient heat
required to sustain
the animal's health.

Which helps with

design criteria 4.

Cons:

o The design although it
does fit the
technological needs of
the stakeholders the
design is far too boxy
and Is not the
naturalistic design
required. Therefore,
goes against design
criteria5,6 & 9.

o The design is also too
large and wouldn't fit
the moveability
(criteria B) required by
the clients.

o The materials selected
although functional but
are far to heavy and
unnecessary. (criteria 6
&9)

o Little water access.

Goes against criteria 3.




- Initial Design 2 -

tortoises needs.
(Criteria 2)
o Waterproof sealant

- Pro's: Cons:
/, ] _ ‘N o Makes good use of o The shape is not
(I ﬁ mﬁ Q ; S space. naturalistic, the wood
Y ,;.rrﬁ‘-‘:{‘i U m?‘ 7/ N o The shape is innovative. “cladding” doesn't
f;"! L Qiﬂ 2 [QPopacthi(ty %0 |~ o There is an excellent resemble a good enough
R i 4
N X ﬂﬁ\ps of AT L supply of heat and UV structure that is
S i y& \ light which supplies the natural. (criteria 1)

o The space is good

however the design is
unnecessarily tall which

around the domes are 4

beneficial for criteria could result in heat loss

7 (criteria 4)

. o There is a certain lack
of water and due to the
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houto 4 W hoot limp gufow /
?o#nmly Spacie fom ﬂaosfw@ s
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o Treatments of wood
and plastic ensures the

design will be long technology needed the
lasting (criteria 8) design is realistically
cost effective (against
MY : criteria 9, 2, & 3)

There are defml’rely certain o Although the shape and
aspects of this design that I design not being normal

do indeed like such as the and obscure it goes
acrylic domes and the heat against criteria 5.
source however the o The large seals around

the “human entrance”
will likely leak and be
unusable. (criteria 7)
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Pro's:
o This design is perfect for

- Initial Design 3 -
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Cons:

the naturalistic aspect, the
choice of materials is
perfect for the rock-like
texture through vacuum
forming. (Criteria 1)

The wood design is quirky

and unique which is desired o

by my clients. (Criteria 1)
The added ventilation hole
could potentially also double
as a rain collector which
could supply water to the
animal. (Criteria 3)
Insulation foam between the
plastic layers will help to

retain the heat. (Criteria 4 &

2 both are along side this)
Appropriate enclosure size is
also beneficial. As it will
allow the tortoise to move
about freely. (Not a specific
design point but still useful)

MY
Overall I think ThaT due to the the

o The general shape of this

design is quite peculiar and
generally would be very
difficult to attach the
plastic to the wood whilst
retaining the heat seal.
(criteria 4 and 2)

The entrance to the "saloon’
is also not workable due to
the size of the animal,
equally the size of the stair:
means that the likelihood of
the tortoise flipping over
increases. (not a criteria
point but is a animal safety
point)

As I'm working on a bespoke
product in a school workshoj
the access to more
industrial machinery is again
limited so vacuum forming is
possibly not possible. (again
not a criteria point but I do
need to actually make it)

this design needs a couple of different changes in

order for this
ensure that the product meets all of my
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- Initial Design 4 -

WRlE - byen)
ooy -

R
;} mﬁéﬂ tO{W/“

| {'P“\'}‘g@éé [b }\@Uﬂm("wd
W\WS hagr L.

NO HeATMAT
NE¥DED )

opg -
Vv OUvoS
o ¥

ol A
| /‘lvwm@ '

w,m won

iq;) 2/

\ 7 Vume Ok
] Sy -

Mﬁﬁ@s
«m

*_.;;..Z

E‘:.' 5
%\(\H‘[

f : 'Qbﬁffm\csa
= NUKM{P MQU?'P[“W( gzczmmma)

W“J’ Sl

f""" /é{;’f%mdmad ity odrtoch ’119’9’”7"& w

T v a

NN

W?y

lopgload wmwﬁwmww o g 2,
|y 19 hon gugead tot (o] ~ Sl w,rw 4
al bk ono fhe- b S

)mw~~

MWHD(&Z C/zrs 6“9Wf i lmmd(@(qlk N Cruned

by Potom, -

Pro's:

o This design is so
fitting for the
clientele, the
naturalism ensures
that the stakeholders
want. (criteria 1)

» o The hidden source of

heat in the "stump”
equally is beneficial
as it means no extra
structures need to be
built if it can be
hidden in the original
product. (criteria 2)

% 5 The use of the domed

window is a brilliant
idea as it is safe for
the animal whilst also
is secure.

o The materials chosen

e.g. Flexiply will allow
for a more unique
shape, equally the use
of recycled bark will
ensure that the
product is
sustainable. (criteria
8)

Cons:

o Although there is
naturalism involved in
this product I do feel
that due fo the shape
of product it is not a
feasible design as the
tortoise would not have
as much roaming access
and would not be able
to turn around I their
enclosure. So it goes
against criteria 1, 9 and
5.

o Equally due fo the size
the heat retention will
be extremely low
(criteria 4)

o No water access!
(criteria 3)

My

Annoyingly I really like this
design due to its sustainability
I think that if the shape
where changed it would work
but due to that being a key
aspect of the design its simply
not feasible.
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- Initial Design 5 - Pros:
Fros. Cons:
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- Initial Design 6 - Pros: Cons:

o The product is o The only cons hat I
naturalistic and really have are this
innovative and looks product being cost

q like a modern day effective (criteria 9)
‘«,, j feature. (criteria 1) as I don't want it to be
1 o Th product has a too expensive or
. o sufficient heat wasteful of products.
T yg‘”‘mm@g&l. source in the mat o I also feel TEe ramp
(O \Wﬂ and then again with between “pods” could
D AN ‘ the dome which be harmful if the
T i @5&&“” M doubles at a heat tortoise fell?
@ el o (N retention (criteria2 gy :
Dowad lmm ' &4) , I don't see too many
sy N o Water access is problems with this design,

perfect as is The_ overall I think that with
moveability the light  gome minor tweaks this
weighted-ness due design is good. I think I'd
to the ho!low. like to definitely explore
shape.(criteria 3 46)  gome other options with thi
o Thereisalsoa design and develop It
perfect use of space  fyhtep to ensure that I am
and overall would creating a product that fits
work perfectly as a all of my clients needs and

_SU"*f_Gble P'”Od_UCT as wants in their outlined
it fits the criteria. criteria.
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Large Scale Client Feedback & Response -

Which is your least favourite design & why?

Joe Guilford "6 because it is interesting.” "4 because it doesn't seem as practical.”

Alice Walker 6 8 "6 because it is a very innovative shape.” "1 because the shape is fairly boring and not very creative.”

Alex Cooper 7 9 "6 is pretty interesting” "2 because I despise triangle”

Ava Vaccari 7 10 "5 is extremely nice and wonderful yay” "4 because its boring #yawn"

Rosalind Mannering 5 8 "6 Is the most fun" "4 T hate logs they are musty”

Grace Hancock 6 9 "6 is the most creative” "2 because I don't think the fortoise would like it."

Mia Anneson-Wood 2 10 “from an art perspective 6 is my favourite” "3 is gross to look at and I don't like it"

Poppy Bridgeman-Hughes 4 10 "6 is pretty cool” "4 wouldn't suit needs of other users”

Edward Chapman 8 9 "6 is the most innovative however I'd work about the "2 why a pyramid? The focus seems to much on the shape for
feasibility of it." this design and doesn't suit the animal.”

Jo Chapman 8 9 "6 is the quirkiest and most fun to look at, very T do not like 1 because it is really boring.”
whimsical.”

Toby McDermot+t 7 7/5 "4 because I like the logs and its not an eyesore.” "1 is very much an eyesore and is not pleasing to me."

Bonnie Carr 8 85 "3 is super cool design” "1,4 & 5, are all good but not as interesting as the others."

Harriet Inwood 6.5 7.5 "4 is well good;, I think that it is a very suitable "2 is not as interesting and would look weird in my garden”
design.”

Molly Ferris 7 8 "3 is my absolute favourite and is epic” "2 is just plain boring and weird so it's a ho from me"”

Sam Waller 6 9 "6 is the most aesthetically pleasing and thought "4 as I am not a fan of the log vibe."
through”

Max Whitaker 8 10 7 9 8 8 "2 is my favourite because think the windows are cool” T don't like 3 because I don't really think it would work well”

lould any of you mind filling out a quick survey

Tgf.ﬁlg.njf! 'S e Survey:

I decided that o get a wider response to my designs I would create a survey and ask the general
public some questions about my designs where they would rank the feasibility and aesthetic look to my
product on a scale of 1-10 (10 being the best) and then I got the surveyed to decide which was their
favourite design and why and which is their least favourite design and why.

oh had an email from lanny
yohh i will xx

Design 1-/10
Design 2-/10
Design3-/10
Design4-/10

Design 5 -/10.
Favourite and why
Least favourite and why

&E‘ | ‘! &L:l

Results:

I was surprised by the results of my survey, Design 2 proved the least popular which didn't surprise
me as it didn't coincide with many of the design criteria set forth by the clients. Equally the design
aesthetic is not loved by many people so its unlikely that the pyramid shape will be used.. Designs 5 &6
proved both to be favourites so I think that possible combing the two into a developed design would
ensure that all the design criteria would be met, equally the aesthetic for these designs was loved.




Design process for final design: .

Due to the feedback from my stakeholders and - DeVGlOp ment Of Ch osen DeSIgn O 1 -

clients as well as my conducted survey it is clear that ) ] o )

of my 6 original designs not one of them would fit all Neither of these designs completed all the criteria and both received an

the design criteria so combining some of the original equal amount of praise from the survey, so hand picking the key features and

designs would be more beneficial to create a design points that are beneficial will ensure a potentially perfect design

developed “super” design. which will suit the end users and assist with the stakeholders goals with the
project.

(Both designs do miss some
criteria points which inhibit
the potential design outcome.)

&
Combining the two together

with a few criteria tweaks

creates this designl.

This design includes all
the criteria points that

both of the earlier
designs missed out on
and it will also include

. the criteria points that

~ Y the designs do as well,
AR 1 I have also hand picked
the best design
features and
\ manufacturing
\ processes from the two

i e _ de5|gns to enhance the
el <= '/' final design
di F g : \Naes‘rhe‘rlcally and
e A literally.
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Pros:

This design is beneficial for many of the 9 design criteria it
works for the design points:

o Criteria 1: The design is naturalistic in appearance.

o Criteria 2: The domed window in the summer will provide a

sufficient heat transfer from the summer sun.

o Criteria 3: The water bowls inside the cave assist with this

point.
o Criteria 4: The insulation and acrylic dome provide heat
retention.

Pros:

This design is beneficial for many of the 9 design criteria

it works for the design points:

o Criteria 1: The product is naturalistic and innovative in
appearance and looks like a modern day feature.

o Criteria 2: There is a sufficient heat source with the
heat mat and the acrylic dome to provide sun heat.

o Criteria 4: The hollow shape is heat refentive and
insulated so will be warm.

o Criteria 5: Double square shape allows for moveability.

o Criteria 7: The sealant will provide an adequate water seal aso Criteria 6: The hollow shape will ensure that the product

c does the waterproof finish on the paint.
Cons:

This design is also not beneficial for many of the 9 design
criteria so doesn't works for the design points:

s moveable and light ht.
Colns oveable and lightweig

This design is also not beneficial for many of the 9 design
criteria so doesn't works for the design points:

o Criteria 1: The design could be considerably more naturalistico Criteria 3: There is no access to clean water, there is no

and is quite boxy and square so isn't the ideal shape.
o Criteria 5: The design is massive in size and is likely to be
extremely difficult to move around making it unfeasible.

allowance for water flow or clean water which is a problem|.

o Criteria 7: The doorway and the plastic dome will be
difficult to waterproof as would the clay exterior.

o Criteria 6: Due to the size of the product and the amount of o Criteria 8: The plastic dome and its stand would be

materials and the choice of materials the product will be
extremely heavy and difficult o move.

ridiculously difficult to keep long lasting, the metal frame
would eventually degrade from the inside meaning that it

o Criteria 8: Door way is too small so will eventually be outgrown would eventually fail.

by the tortoise.

o Criteria 9: Design is not very cost effective as will require

upkeep replaced and fixed on a regular basis. r'eassur'ina and will work to its best abilifx.

o Criteria 9: Design is not particularly cost effective due to
the likelihood of parts and components needing to be

Updated Desuqn Criferia:

o Criteria 1: The design is naturalistic in appearance.

o Criteria 2: There is a sufficient heat source with
the heat mat and the acrylic dome to provide sun
heat.

o Criteria 3: The water bowls inside the cave assist
with this point.

o Criteria 4: The insulation and acrylic dome provide
heat retention and the hollow shape is heat
retentive and insulated so will be warm.

o Criteria 5: Simple Square shape allows for
moveability.

o Criteria 6: The hollow shape will ensure that the
product is moveable and lightweight.

o Criteria 7: The sealant will provide an adequate
water seal as does the waterproof finish on the
paint.

o Criteria 8: The hardened and protected materials
will be long lasting with their finishes.

o Criteria 9: The Reduced materials and techniques
ensures for a cheaper product.

Conclusion:

If thee product can abide by all the combined 9

criteria points from the stakeholders and clients then

the outcome of the product will be positive and




- Development Of Chosen Design 0.2 - £p/WVW%J’/ |

Comglienn lomeagie

, QI Wc‘m il (eurd / C | A 0,/ m
’ il ; d lwot 1ch h L2 Ndom pmb
éhwﬂ g\ K bt varl Wan } e | mg* Lo s s ,“*;‘;5?;’33? LS
0\ TS50 / 100 (g @@ pfudd f \nﬁ;‘mi m : N N i {7 —
g0/ 9 \“ " / \\ff fh n ” wm@ S i mfﬂ7 3| 4 C‘{;ﬂ,? ’ (‘“"o;m
.“ ﬁh\lﬂ FN“ ol : ,.Q /’ N S //"V&E ¥ - AV MR ’Yhﬂo) ( lugeb* Rv(g)&(o&h'wﬁwj[@
'}72 /c‘ /ch,biQ it KW 2m clome \ dom howes 15 uisible

agwad hagh \/
Sarud v
Com! orvn’ﬁ-(‘ W,

. tnosh oults .

‘m«utd\"‘xfsrwﬁ&bcwoﬂ{a\:_ T
) alW”ﬂW (ould % ‘\

WA i e U2 05 = - BN D@k 1200y
, il _ TN
f lwa’ e "!c; \\)(C(I,‘I(}lmz . ;gwdnc?t*o\ﬂ Mo mmd wuw

/ ot 0\ | apor p(\mnﬂ\(dO\Q
g (\{(ul(nd/m ——

f l‘; &8,

/bml%mm \o?oglu (d% V\Q\ \

(15065 cotvd Skmia L

lL Coﬁ,(ﬂmﬁs [Um?ﬁmﬂs

Q{) S(mw‘; Of

<&

of;wcauwrm ol uith S Juoth. { it f(ﬂ/ i

cin
a / &c/< J
A’A e
: =~ qrogrd et
SHNLS”

\Nenwe)
luges vald
@’ Coputadz

Sm(l plutaJdUQ‘
cemdll 3

/ gi)wm‘z/w(afﬁ;
g [ - i N, Wﬂl TREL 1 ’ /
X ' ,! "4.\\'.-[_ £ T \ n(lu’aag[m’ i, { »* { fo[’gaf/yaobm;
1‘ f\x\ H’ﬂ%f“p 9/&471 01 '

Commerds: Materials List:
O, | N o Marine Plywood - this will be for the base of the product and will support the acrylic dome.
erhe bl Mades Fiberglass & Resin - this will be used to construct the two domes that will sit atop one
reede USe SH wo gnother and hold the generic shape!
c)\c—s ‘ Re e Pine Planks - will be used to add decorative panels to the outside structure.
@k il € fﬁe&: e, Q Acrylic domes - will be used for decoration and heat absorption (1x80mm & 1x300-450mm)
\'V\D

O
o
decio. \sack o Clay - this will be used to give the naturalistic appearance to the cave.
1 \_A'L; M CL) (o ©
@)

STANDARD COMPONENTS - potentially screws, nuts, bolts, wingnuts, L corner brackets.
anak gVl
N\: THIS DESIGN FOLLOWS ALL 9 OF THE STAKEHOLDER CRITERIA POINTSII

O

Glues & Varnishes - will be used to hold sections together, includes stains and paints.
S

=




CLICK LINKS TO VIDEOS!

Vacuum forming:

To begin making my working model of my developed
design I decided to use the vacuum forming process to
mimic the fibreglass dome that I will be producing, T
selected an appropriate plastic (HIP - High Impact
Polystyrene) this was chosen as its strength to weight
ratio mimics that of a hardened fiberglass dome and it
also shares many of the same properties but with a 1:4
ratio, with fiberglass being 4x stronger than the
Polystyrene.

Step 1

\ The sheet of HIP's was chosen and was

) checked for any cracks or damages or

sharp edges as this could lead to a faulty

model meaning that the model wouldn't

replicate the properties of the actual

materials chosen.

= Step 2:

Two Pyrex bowls of different sizes where

B chosen to mimic the “shell in shell” effect

that would be needed for the dome -

having two of different sizes allows room
= | for the expandable foam insulation which

o| provides heat retention.

Step 3:

The Pyrex bowls where placed into the

vacuum former and then where descended

into the chamber, they are descended to

allow room for the vacuum to form the

1 all of the mould is covered with plastic

s Step 4:
o The plastic sheet was firmly fixed into

place and then the vacuum forming

_H process began, the strip heater was pulled | %

| % out and suspended above the plastic which
Ybegan to bend and weaken the bonds of
Ny the plastic meaning it was more

- Bwldmg A Working Model 0.1 -

plastic around the mould, this ensures that|}

Step 4:
ERROR - I discovered an error when

" vacuum forming my initial prototypes,
THE mould cannot sit too close to the

| chamber walls or the vacuum creates a
ridge that doesn't form to the shape so
this means that more space needed to

s be inputted.

Step 5:

Normally when vacuum forming, the
mould would have air holes to ensure
that the product can be easily removed,
my pyrex bowl did not have this so the
plastic stuck to the bowl, so a small
incision to introduce air was made.

‘use a clear sheet of HIP which
would further mimic the

" aesthetics of my product and

~ would also again allow me to
see the distribution of the
expanding foam. I formed the
two bowls separately and gave
them both a flange for
structural support. And I also
coated the bowl with WD40 -
a lubricant to ensure that the
bowl was easily removed. Then
I began forming the plastic.

Furthering the "Mock Up":

To ensure that the working model is also
close to the end product as possible
without wasting expensive materials,
substitutions with reduced properties that
do however present similarly to the
official materials have been used they are
as follows:

Plastic Dome - mimics the fiberglass
shell.

Plywood Bass - Bass is made of 3mm
plywood as opposed to 25mm marine ply
(not as water resistant)

Hot glue - mimic the waterproof
sealant that will affix all the holes on
the product o ensure heat retention.
Expandable foam - easily accessible so
the foam used for the model is the one
that will be used for the end product.
Cardboard tunnel - this mimics the
fibreglass tunnel that will be produced
- not as strong as the domes of vacuum
formed plastic.

The wooden décor - lolly sticks mimic
the treated pine wood tat will be
applied.

The decorative plastic window domes -
these will be mimicked from smaller
plastic domes that ca easily be
fabricated, equally this is beneficial
using a smaller scaled dome as the
properties are exactly the same as
they are made of exactly the same
materials.

Paper Mache - the strips of paper
Mache and pva glue, are a mimic of the
fibreglass strips and the resin and
hardeners which will be applied over
the top of the fabricated domes to
apply a stronger structural integrity.
Air Drying Clay - again is easily
accessible so the clay used in the mock

elasticated for forming. - up is the same that will be used finally.




Step 7:
For this section of my working model it is very
’\ important to hold complete accuracy to maintain the

" exact same standards and practices that will be
reflected in my products actual materials and
manufacturing methods. This step involves the use of
",  heclear acrylic HIP's domes and I used the 3mm
| plywood and I hot glued them fogether to replicate
how I will use sealant to attach the fiberglass dome to
the 25mm marine plywood - the dome needs to be
firmly affixed as I will need to use a jigsaw to cut out
a arch shape for the ftunnel input.
@ Step 8: after the glue had dried
and cooled down I then proceed to
@ mark out the circular desired shape
around the flange and then on a
bandsaw I cut out the circular
design. The edges where then filed
and sanded for safety and accuracy.

Py
re
Ii

Step 9: The next step involved me affixing the larger flanged dome on top
of the smaller one to mimic the fiberglass structure. Then the larger one
was glued on as well. Then the expandable foam was retrieved and the tube
hole diameter was measured and a hole that measured the same diameter
was melted into the domes, one at the top of the large dome and one at the
bottom of the large dome on the alternate side. The holes are necessary to
ensure that there is a sufficient amount of air in the space to react with
the foam and harden into a honeycomb shell like structure.

- ‘ ‘

Step 10:
For this stage of my model building I cut a hole out of the plastic domes

and measured the diameter of the arch cut out, then I acquired a sheet of
cardboard where I worked out the circumference of the dome cut out and
then using a bandsaw cut the correct amount of cardboard and bent into
the right shape. Then using a g clamp I affixed the model to the table and
used the correct waterproof sealant to seal the archway tunnel to the

CLICK LINKS TO VIDEOS! - Building A Working Model 0.2 -

Step 11:
This step was fairly simple and involved using paper maché to mimic the

additional fiberglass sheets over the top of the domes there where
many layers added with pva glue (to mimic resin) and then quickly dried
with the use of a hairdryer, in the real project time will dry the resin.

introduced to the top
of the paper maché m
. .

Step 12:

I sliced the top of the model of f to get a flat edge to which I can add
my additional details and features too, the fop was measured In
diameter to ensure the correct to scale measurement was taken for 3
the off centre hole that will house the window wich was the laser cut.

Step 13:
Oddly after the top was cut of f and the foam insulation was revealed I
noticed that the foam had not spread to all the space in-between the
domes, this I concluded was down to the fact that the WD40 had made
a chemical reaction that stretched the foam meaning a different
lubricant will need to be used in order to separate the dome from the

Step 14:
The wooden panel and side decorative window where laser cut and

affixed with hot glue to the main structure which is going very well,

plastic dome structure around all of the edges to prevent water damage.

then I sealed the window in with the earlier waterproof sealant.

imicking the fiberglass.

At this stage the remaining rock like stricture was

of the model and was made out

This was a very simple stage where I mixed white paint
with PVA glue to make a hardener that would retain

when the clay is later applied.
) B

This next step involved me
coating the outside layer of
“fiberglass” In air drying clay,
which proved really effective,
the clay was then painted with a
grey outdoor paint which proved
beneficial as the darker colour
naturally retain more heat then
the lighter tones so this will
increase the thermal
temperature inside the house.
The clay was prone to cracking so
I mixed some heavy duty sealant
with the paint when coating.



CLICK LINKS TO VIDEOS!

- Stress-testing The Working Model -

It became apparent that stress testing the working model would be greatly
beneficial as it would show me how the real product and materials as the results

| to the stresses would be similar in results. The materials used in the stress

testing do mimic the actual ones being used. The models use a vacuum formed
plastic which has a lower tensile strength (about a 1:4 ratio) than the fiberglass
shell that is going to be used for the official product. The results are as follows:

Step 18:
This final step involved me
coating the clay Ina
protective grey paint
coating, the paint is

waterproof and stops the
molecules of water from

' maneuvering into the

¥ cracks and expanding when
it freezes and then further|
cracking and failing.

WORKING MODEL EVALUATION
From conducting numerous material
tests when assembling my working
model, I conclude the following:

* The materials that I have chosen
will be effective and will allow the
product to perform in an optimum
condition. The use of fiberglass,
marine ply, clay, expandable foam
insulation, sealant etc.

+ The general fiberglass shell will
survive all its stresses presented
in its environment e.g., impact,
water, weight, shock, heat.
Obviously, everything has its
limits, but It is highly unlikely that
the environment the product will
be in will be exposed to the high
levels of stress required to break
the structure of the product and
its materials it made of.

+ Equally the use of a flange for the
domed bass will be a beneficial
design element fo my products
shape as the flange, from my
stress testing, has proven to be
very strong and good at retaining

shape and heat efc.

The test conducted where, heat resistance, shock resistance,
weight resistance, impact resistance (with a flange and without
a flange) and water resistance.

The current does
not travel through
plastic. No light.

e, |

| Shock:

' which consisted of me applying

Heat:

The results of the heat test, which

consisted of me applying constant
heat for a long period of time
showed that the product structure
will not be compromised using heat
with the chosen fiberglass shell.

The results of the shock test,

constant flow of charge to the
plastic dome proved that no damage
will be to the product. Equally
fiberglass is not conductive so
won't carry a charge.

Weight:

The results of the weight test,
which consisted of me applying an
increasing sized weight to the
plastic dome proved that damage
would occur if enough pressure is

applied at a flow, the shell will

WETHT]

simply crack and fail which means

That overall, yes, the dome will be strong when it is made with the fiberglass
however there will be a certain point that will result in the dome to crack and
perish like the model, however with the added layers of resin and chopped strand
mat the strength will increase tenfold, but precautions should still be taken.

Impact Resistance (No Flange):
The results of the flangeless prototype conclude that
a lack of the flange does indeed cause the dome to
crack and perish and will therefore affect the design
so I think that it would be beneficial to consider the

use of a flange around the base of ‘r.he dome.

S—

" A"

Impact Resistance (Flange):

The results of the flangeless prototype conclude that
the use of a flange does indeed have a better
protection against the impact however it does also
crack when impact is applied, BUT it does also protect
better than the lack of flange as the dome still
pe. And won't affect the tunnel.

Water
From this test it concludes that the dome structure is
waterproof, when the resin dries as will the fiberglass.




- Presenting The Final Design Solution-

Materials List: — 6
Marine Plywood @ SD
Fiberglass & Resin ] 2

Pine Planks
Acrylic domes (E 2
Clay e

Glues & Varnishes ﬁ S O

STANDARD
COMPONENTS
potentially screws,

&
nuts, bolts, wingnuts, L @
corner brackets. il <::‘> y

O O O 0 O O O

O

The Shell Shack

To-scale model:
This scale model is approximately at a
i ratio of 1:10 in size with the design for the
ag, Vagg completed product, the model mimics the
'S8 appearance and function of the end
= ¥ product,
& There is also a scale model fortoise in the |
#7%4 model to show roughly the size comparison |
3 of the fully grown animal to the product. |




STRAND 4 — Making

A




Step No.

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

Step 10:

Detailed Step By Step description:

Balls to be pumped up to their correct sizes.

Scrap wood to be routered to fit the smallest ball.

So, panel pin need to be inserted to center and the correct hole on the
guide tool.

Sharp edges from scrap wood to be sanded if nheeded

Small exercise ball needs to be plastic wrapped and moistened, then
creases need to be wrinkled out.

The fiberglass sheets need to cut into long thin strips

Resin and hardener needs to be mixed and then the strips need to be
coated over the ball using the paper Mache skill.

Wooden panels need to be cut on table saw, glued and held, then sanded,
stained, varnished and finished.

Hole for window needs to be drilled and fret sawed, window then needs to
be affixed and sealed from the inside.

Larger panel needs to be cut, glued, stained, varnished etc.

Polyfiller and seal any holes that remain in the fiberglass mesh to ensure
no leakage.
Mark and cut off the top of the dome with jigsaw.

Construc t of fiberglass place ovel :
Using expandable foam ins = ap.
STEP 5 FOR CHANGES)

Gather marine plywood sheet and mark for cutting.

Cut marine plywood on table saw into a 900mm square and a smaller
750mm square

Using the router, router both square sheets into a 900mm circle and a
730mm circle.

Sand off the rough edges.

Lay components ready for assembly.

Treat marine plywood base.

Measure and draw accurate lines on fiberglass structure ready for
cutting. For entrance and window panel.

Using a pilot hole and jigsaw cut out desired shapes.

Using polyfiller, firmly affix the window panel into place.

Paint inside of the dome with grey slate paint.

Apply layer of glue and then spread tortoise terrain on wall

Pillar drill then fretsaw a hole to perfectly fit temperature adjustment
for the heat mat. Rewire plug to 3 pin standard

Polyfiller panel into the structure, then glue and affix the finished dome
to the marine ply base.

Using router, route the 450mm hole for the larger window in the top
panel. Apply window and hand drill 4 equidistant holes and apply nuts and
standard components.

Table saw a piece of f Flexiply with same circumference as arch entrance.
Then slot into place and seal down.

Paper Mache the outer layer of whole dome structure.

Spread clay around outer layer and form rock like structures out of clay,
then paint with waterproof mix.

Table saw a semicircle of marine ply, laser engrave, apply paint, wood stain
and varnish for decorative effect.

Measure the area around the temperature dial, cut a block on a table saw
to that size, with angled sides, then vacuum form a clear HIPS casing with
flange, then screw down.

Finally, to conclude, apply an additional layer of paint.

- 10 Step Plan of Making-

Materials Needed:

O O O O

O O O 0O O

O O O OO

O O O O

Large scrap of wood
750mm Diameter Exercise ball
850mm Diameter Exercise ball
Panel Pin for router

1000ml of polyester resin
20m| of Resin hardener
5000mm of Fiberglass sheet
Plastic wrap (2000mm)
Spray Bottle of water

Pine planks

Exterior wood stain and wood
matt varnish

Water sealant

Acrylic dome window.

Polyfiller and hardener

S STEP
e fo

(SEE STEP 5 FOR CHANGES)

Marine ply (2440mm x
1220mm)
Panel Pin

Marine Ply base
Fiberglass/insulation structure
Window panel

Structural components
Tortoise terrain

PVA Glue & Slate Paint

HEAT MAT

3 Pin exterior plug and fuse for
rewiring.

750mm marine ply circle
450mm acrylic dome window.
485x220mm Flexiply sheet.
News Paper & PVA Glue

Nylon Reinforced Clay
Composite

Marine Ply arch
(285mmx220mm)

Paint, Wood Stain & Varnish
Clear HIPS sheet, & wood block
Grey waterproof paint mix

Machinery and Techniques
needed:

O O O OO

O O O O O O O O

O O O O O O

O O

O O O O O O O

Router

Guide tool for the router.
Hammer

Hand pump

Extension cable

Measuring Jug and Syringe
Fiberglass resistant brush
Stanley Knife and cutting mat.

Table saw

Wood Glue and tape “cross to hold

together.
Cloths for varnish and stain
Standard component screw

Jigsaw
Pallet knife/spreader

TEP 5 FOR CHA

Router

Guide tool for the router
Table saw

Sandpaper of various grades.

Wood varnish

Ruler & Compass
Hand Drill & Jigsaw
Polyfiller and g-clamp.

Paint brushes

Pillar drill

Fretsaw

Sandpaper

Wire strippers and pliers
Polyfiller

Router & Guide tool
Circular saw
Hand Drill

Circular saw

CNC Laser cutter/engraver
Paint Brushes

Vacuum Former

Guillotine (For HIPS Sheet)
Standard components (screws)
Sandpaper

Risk Assessment:

PPE needs to be supplied e.g., safety goggle to be worn
whist routing to prevent eye damage.

Windows and fans need to be used to ventilate the area.
Power chord of router needs to be held at distance to
prevent damage to machinery.

PPE will be very important, Thick heat proof gloves to
prevent spikeage and skin corrosion from the resin.
Lots of ventilation, all the door and windows open.

Saw blade is sharp and requires care.

PPE Gloves should be worn with glue varnish and stain to
prevent skin damage.

Care needs to be taken when using screwdriver as it is
sharp and temperamental under stress.

Jigsaw is sharp and requires accurate cutting.
Polyfiller fumes are toxic, need ventilation and potentially
a mask to avoid fumes and inhalation

S
(SEE STEP5 FOR C

PPE needs to be worn for the table saw: protective
eyewear.

PPE needs to be worn for the router: thick gloves to
prevent splinters and hand damage.

Power chord of router needs to be held at distance to
prevent damage to machinery.

PPE to be worn to prevent skin contact with varnish.

PPE gloves and eyewear to be worn when drilling and sawing
& masks as fiberglass is harmful.

Assistance from person to stabilize the structure when
drilling so it doesn't move.

PPE Gloves for paint, glue and polyfiller applications.
Rubber gloves to prevent electric shock incase of
electronic malfunction.

PPE Ventilation needs to be good for the routing as the
small fragments of wood are damaging if inhaled.

PPE goggles when using the hand drill and the table saw to
protect eyes.

PPE gloves to prevent long term exposure damage from
clay, paint, varnish, wood stain etc.

PPE Eyewear must be worn when using circular saw &most
importantly laser engraver.

Must ensure that the vacuum former is safely sealed to
prevent suction and heat damage to skin.

PPE use the protective guard when guillotining.

Don't inhale fumes, keep area well ventilated.




To start off my project I purchased these exercise
balls from amazon, I chose to use these balls and mimic &
the earlier investigated "pizza oven ball trick” that '
allowed the use of an exercise ball and then concreting
over it to create the perfect domed shape, T would
however do this with polyester resin and fiberglass
sheets instead to ensure that the weight is not too
large. I purchased two balls; one with a diameter of
75cm and the other with a diameter of 85cm, this
insured that when the domes are completed there will b
a 10cm gap in between the two domes for me to insulate.
The domes where then both hand pumped to inflation |
and measur'ed to ensure that they are the cor'r'ec‘r size.

Y\ mdf happened to be circular which is beneficial as I
planned to cut a circle out of it.

® I then located the router and the specialist tool, the

" specialist tool is a piece of acrylic that has been
inscribed with various measurements on it o act as a
guide when cutting the holes, as my first hole was 75cm
wide I located the 37.5cm "guide hole" and set that at
the center of the piece of wood.

To locate the center of the wood i drew lines across the
wood from edge to edge to see where they all joined up,
as it is a circle this concluded the location of the center.

Before routing began there where some certain and
particular safety features that I had to put into place to
ensure that all surrounding people are not in any danger,
these safety features included,:

@)

Opening any windows and furning on any extractor fans in
the nearby area to make sure that any dust or shards of
wood were evicted safely.

Securely fastening the guide tool to the router base to
make sure that it remains accurate and constantly safe.
PPE, this was the most essential, all nearby workers
incusing myself wore protective goggles to protect our
eyes, I didn't feel that gloves where essential as the wood
being cut was mdf so a very softwood.

Ensuring that all cables are kept out of the cutting line to
avoid, electrocution, death and machine damae or injury.
After the hole was cut the ball

wit the diameter of 75cm was
then placed inside of it to show a
dome which proved that the hole
cut was exactly half the width  §
(and the largest segment) of the B
ball, this allowed m to quickly
move on to step 2 which involved
me starting to coat the ball in
the fiberglass layers. To create
the hardened shell required.

- Step 2 -
& . Now that the hole in the wood was cut/routed I could begin
% create the shell of the dome, o protect the exercise ball T

ensured that there would be a smooth surface on the inside

outer layer of cling film, the water acts as a reactant and

Because of all the serious health implications of the
fiberglass and resin to the huma body, explored in my
research, more PPE was introduced: All windows and
doors and vents were opened to promote airflow, and

more protection against corrosion and cuts from the
glass and resin. The opened doors helped with the smell.
Then to ensure accuracy with quantities of resin and
hardener I used a measuring jug and syringes that were
provided in the pack. I followed all the instructions with
| mixing the two and used a new unopened fiberglass

" resistant brush to spread the resin across the dome.

coated the outside of it in cling film which coincidentally also
of the dome when complete, I then proceeded to moisten the

subsequentially assists in the removal of fiberglass from the
mold when complete. I had to ensure the whole area was wet.

o

I now began to coat the protected ball with the resin and fiberglass, I
used the paper Mache technique explored earlier in my model and research
making to laminate strips of fiberglass over the dome with the resin, the
resin set pretty fast, so I had to ensure that the strips were applied
effectively and that none of the resin was wasted as it was expensive.
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So, after designing making and finishing the first dome for
the cave project I ran into a few problems which meant that I

had to change my design ever so slightly. After consulting with|§ |

my stakeholders who are financing the project, we concluded
that the second and larger fiberglass shell could be
substituted for a cheaper and more viable material, I sourced
these insulated plastic and wood panels that had previously

been used to line and insulate a dog kennel. Now I repurposed

these and changed the design of the outer layer of my house
project the new design would negate the need for a layer of
insulation as well as the need for a second dome. This is it:

So with this new design I was able to cut
out the hexagons and the half hex's on
the fret saw, they made clean cuts so

were not in need of a sand after wards,
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T used the same polyfiller cmd har‘dener' ’rhaT I used o fl” the holes in the
mesh to fix the hex's onto the dome at a slight curvature in the angle to
allow them to follow the curve of the dome, the filler used is anhydrous
meaning it repels water which means that It wont degrade if wet which
coincidentally means that the panels won't subside and fall off. I then used

the sealant that I researched earlier to seal the gaps between panels.
I did however encountera |

problem, the dome was
higher than the paneled
walls, this was overcome by
rotating the whole structure
across a circular saw blade,

getting a clean and perfect

iehtwin

then I laid them out ready for affixing.

cut across the surface

Step 6 was probably the most crucial
and important stage in the making
process so far, this step involved me
I preparing measuring and then cutting
" the layers of marine plywood to the
“correct shape to firmly affix the dome
""to. To begin I gathered the sheet of

~ marine ply (2440mm x 1220mm) and
'~ lcut it info a 900mm square on the
" circular table saw. Then I drew several
faint lines from edge to edge so that I
could find the centre of the shape,
then using the router and the guide
\tool from earlier I made a small

“ 2mm depth. Then I took the sheet to
W the bandsaw where I proceeded to
‘rhen cut around the outside of the
|circle indentation, the 900mm was
gathered from the total width of the
base of the dome with all of its layers.

S i@ QUNTA- }
_ S.‘.ep 6 - After the large base circle was cut out with the bandsaw
——— T turned my attention fo the smaller dome, I measured
. the total width of the top of the dome including the
~ layers of insulation it came to 730mm wide so I used the |
~ pillar drill and ruler to add another hole o the guide tool

~ at 365mm to ensure that the circle would fit, then slowly 4

| layer by layer I stripped down the marine plywood with

~ the router slowly descending the cutting tool a few mm

every time until it had cut completely through the whole

board thus creating an even circle that perfectly fits the
top of the domed structure. Again PPE was used:

o Protective eyewear was used to prevent splinters of
wood and dust from getting In the eyes.

o As the plywood was more of a mix between layers of
softwood and hardwood the splinters that came of f
when cutting where much harder ad larger than the
mdf routered earlier, so protective gloves where worn
to prevent splinters,

o There was also plenty of ventilation to prevent
inhalation of wood!

After the routing was complete I then proceeded to sand

down the sides of the plywood ready for wood treatment.




|

To begin this step, I started by
assembling the current stage of
the product, I placed the base

marine plywood on a flat surface

and then proceeded to add the

dome to the top being careful to
place it as centrally as possible,
then I placed the top layer of

plywood on it as a “lid". T am happy

with the current stage of the
product as it is starting to take

/&S shape somewhat, fortuitously the

decorative panels made earlier will
fit amongst the honeycomb
hexagon lattice, which is
beneficial as they were made
before the choice to switch from

Next, I decided to treat the
base of the marine ply to give it
an ore antique and professional
appearance to it, as the stain is
in the inside of the product it
helps keep the look naturalistic
and ornate which is something
that my clients will like!

B Nest I used some of the

techniques from earlier and T
marked out using a precise

g compass measure to create a

Now it was time to add in the earlier made panel with

the window in it, I first prized of f the hexagonal

= insulation panel and scraped off the excess polyfiller to

i structure. I then precisely cut | ensure a smoot surface, I then held the panel up to the

out the dome from the base of | gap and drew around the outside of it an then I used
the product to the height of the| the same power drill followed by jigsaw to cut out the
desired fortoise height, then I | desired shape with a 5mm tolerance on either side for
sanded down the sharper the filler. Then using the polyfiller researched earlier I
fiberglass edges and the filled the gaps between the space on the inside and the

second dome to honeycomb hexes.
The clay also arrived from my
supplier, I chose to use air drying
clay and T found a composite that
is nylon enforced which will help in
s bonding and heat retention,
~ after the panels are installed, T

~ |can apply the clay, however it is

# now time to firmly affix the dome
to the marine plywood circles.

: a hole the width of the same
blade on several points of the

Then I had to ensure the

wiring of the plug was

compatible with the use of

an outdoor product then I

had to ensure that the

wiring was reconnect

safely after the sealant 5
' was added by ensuring the.

earth and the live wire | &

their correct pins in the

b plug, then I fed the wire
¥ and the mat though a hole
~ in the dome structure and
 fed The extra wire around

To begin this stage, I decided to take an
aesthetic look to the inside of the cave, I
coated the inside of the fiberglass with a
dark grey slate paint to ensure a
darkened naturalistic backing, then I
coated the walls with a durable exterior |adjustment setting to the heat

This stage was quite important as
I decided to incorporate an

e R finally I connected them

~ all back to gather sealed
heir plastic casings :
polyfilled the panel down. *

PVA glue and then I spread calcified mat, so I drilled a hole in the




Accuracy was extremely important
~|in this stage of the making
_|process, every step here was so
crucial and had to precise to ;
ensure a competent pr‘oduc‘r. So, to| |

circle of a 750mm diameter to suit
The top of the dome that was cut
off, then I pillar drilled an
additional hole on the guide tool
for the router so that it could cut
a hole with a 450mm diameter,
then I marked out the center of
an offset circle on the marine ply
sand the routered out the 450mm
circle o ensure that the large
dome decorative acrylic window
will fit perfectly with no other
gaps for water damage, so after it
was cut, the holes where drilled
through the dome and wood for
affixing it down with bolts.

Then to ensure that I could have an
entrance for the animals to get in I bent
a sheet of Flexiply into the arch
entrance way, this was doubly beneficial
as the sheet stuck out of the structure
and extended inside aswell meaning that
any water wouldn't be collected just in
the entrance and would run off and out
of the house. The Flexiply was then
treated and sealed to prevent future
water damage.

o | ﬁ - STQD 10 -
=l This was potentially the most important and

25 crucial step was fo create the naturalistic
sealant look to the exterior of the structure, to
| do this T mixed water-based Sealant with
~ durable exterior pva glue and rock paint o

: ““create the perfect water repellent mix
B then as it was mixing, I began to build up the clay around the

Q outside, this was so very important as I had to incorporate different,
S textures and extremities and lumps too make the structure look
\very naturalistic and normal to an environment. I spread the clay

dried which was quite fast, I then added more and more layers until
I was satisfied with the outcome, by Thns time my sealant paint mix
%1 had finished combini
“Eleven look to it.
Then I decided to
_create a cave and |
rock like structure
around the back of
= the dome window,
& the structure is |
hollow to minimize |
weight, and then it
was coated in my
wa‘rerproof sealam‘

thinly and evenly to evenly distribute the weight around, then once it|f

. |sanded it down until it perfectly fit
2| the hole, then it was laser engraved

l|conclude the whole shell shack T
“|used rubber sealant to seal all the

aint mix.

This stage was not omgmally planned in, however after seeing how
the plastic outside layers of the insulation panels were very
hydrophobic and anhydrous therefore repelling water-based
materials such as paint which kept flaking of f, I decided that the
clay would more than likely come off when the moisture is drained
out during the drying process.

So, I decided instead to coat the outside layer in a few layers of
paper Mache made with a durable exterior pva glue which makes
it waterproof. This also allowed me to add some more of the rock
like features in with a lighter weighted material so that not as
much clay had to be used to create the texture, it also meant
that I could flatten off the top the cut of f dome meaning that
the lid that is removeable would be easy to take it off and on
when needed as it would be flat, T added several layers of paper
Mache to reduce weight.

To finish off the final
stages of my project I
needed to ensure that all
the exits' areas are
covered to prevent damage,
I started by measuring the
AU size of the heat adjustment
4 \\dial and cutting a block with
langled edges to ensure ease
of removal from the vacuum
\former when i formed it,
then I scr'ewed it down

-

The final sTage was to cr'ea‘re a do
to cover the tunnel entrance, so I
cut using a circular saw the semi

circle shape out of marine ply and

with some comical lettering, it had
colour, wood stain and varnish
applied to weatherproof it, finally ta

aps and crack to weatherproof it.



STRAND 5 — Evaluation
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2, manufacturing of this product was a success and it

- Evaluation and Feasibility the Design
Solution 0.1 -

Overall, T was very happy with the outcome of my
product, aesthetically it looks really impressive and :
|| effective. Most importantly it is a good design solution |
for the problem that my clients faced "problems with

|| outdoor reptile housing”. There are definitely some
room for improvements however overall, I do believe the

definitely fills the gaps in the market for a product of
this sort and also one thing that is very important is
that it first the criteria needed from my clients which
ensures that the product was successful as I
established earlier that the only way to ensure the
product was successful is to follow the 9 criteria points:

@ 1. Naturalistic in looking: the product looks natural and is fitting for' ‘rhe area of use (garden)

8 2. Sufficient Heat Source: the heat mat and adjustable dial for femperature control are a suitable heat source
combined with the use of the sun as a secondary source.

due fo the water seal and waterproof materials, the use of a water bowl insid

the product is sufficient for clean water.

I| 4. Design must be heat refentive: the walls of the product are insulated and heat retentive, and the acrylic dome:
help warm the product in hot weather.

5. Easily moveable and well balanced: The design is an appropriate weight to prevent against weather moving it
around, also can be carried between two people.

6. Design must lightweight: the design is not light however it is not heavy, due to it being hollow and made of clay
rather than concrete it is not heavy.

7. Design must be waterproof: due to the sealant and the coatings and varnishes and materials used, the product
is watertight.

8. Long lasting: all the materials and processes ensure that the product will last the approximate same length of
time as the tortoise, the material degradation and corrosion life is surplus of 15 years.

| 9. Design must be cost effective: the materials and process used where definitely cheaper than other options

: that could have been used and overall was not an expensive product to make.

Tortoise opinion:

The biggest and most ethical problem faced with this

| product is ensuring that the tortoise is happy, Frank spent
| a significant amount of time in the trial period where I
sent my product to the clients, Frank was definitely

| pleased with his new home as he did not leave for almost

n entire day, it was clear the he especially liked the use
of the calcium enriched tortoise terrain which was used to
| coat the walls and floor of the product as it is reminiscent
I'- of home, the fact that he enjoys using the product is he
biggest goal for me as it was most important in the design |4
process that the product be ethical and want to be used
by the tortoise and that they be happy using it.




- Evaluation and Feasibility the Design Solution 0.2 -

what —— who where Ly e

Andy Lyes

Martin Turner

Frank the Tortoise

Online Forum

Weight Test

Impact Test

Weather Test

Heat Test

Animal Test

Stakeholder Clients Home

financing the project.

Potential User Online Messages

as my primary cliental.

Primary User Clients Home

allowed me to see if the animal itself was happy.

Potential Users Online Messages

This allowed me to assess for feedback and improvements/changes from the client who is
This allowed me to assess for feedback from a different user who shares the same problem
Although the client does not give verbal feedback his feedback is more visible, and this

Allowed me to assess feedback from the general public, although they don't have any

personal or financial stake in the project their feedback as potential users.

Testing at Workshop Allowed me to assess how easy clients found moving the product.

Testing at Workshop

Testing at Clients
Home rain, wind etc.

Testing at Clients
Home mat.

Primary User Testing at Clients

Home their anatomical needs.

Allowed me to assess the outer layer of the product for its structural integrity.

Allowed me to test how the product acted under the different weather conditions e.g., sun,

Allowed me to test the heat retention of the product with the use of its integrated heat

Allowed me fo test weather the tortoise/animals can use the project and weather it suits all

Client interviews to assess general feedback.
Client interviews online through email messaging.

Client observations through watching the tortoise in its new
environment.

Online survey to assess the general publics opinion of the project.

T had two random members of the public attempt to move the
project to gather how easily the project is to move.

I struck the outer layer of the project in likely weak points to
understand its structural integrity a little better.

T left the project in the client's garden outside over the course of
2 weeks to assess how the project reacted to its weather
prevention precautions. And o see what effect the weather has
on the product.

I activated the integrated heat mat and left it turned on over
night and using a thermometer I measured the heat retention by
seeing how warm the product remained after 1 night.

T visually observed the tortoise in its new product/house and
assessed weather all the tortoises' anatomical needs have been
met with the product.

Andy Lyes

Martin Turner

Frank the
Tortoise

Online Forum

Weight Test

Impact Test

Weather Test

Heat Test

The stakeholder and one of the primary clients of the product gave very informative feedback and allowed me to see
what further design developments he would have liked to see on the project.

He gave some very broad feedback which was very beneficial as he was an outside client who had some different
needs to the other ones however had very similar problems with housing his own tortoise, he too gave me some
feedback to assess what he would have like to have seen differently in the future.

Tt was hard to assess the feedback from the tortoise itself being as he doesn't talk, however it is very clear from his
interaction with the product that he does enjoy the product and is comfortable living in it.

My online forum that T sent out yielded very different results with 91.6% of the recipients saying that they would
use the product if they too had a tortoise, these 91.6% also where very informative as they described what they
liked most about the product which overall appeared to be the naturalistic looks, the other 8.4% said that they would
not use the product even if they shared the same problem.

The results of this test where simple, I got two members of the general public of average stance and build roughly
5ft 8" and asked them to simply move the product which they could do with ease as the product is very moveable with
a second pair of hands, due to its shape its difficult to move by itself.

This impact test was very unusual, the even distribution of clay and protective coatings of such and should have had
an even distribution of impact resistance however there where some areas of the structure that did crack a minute
amount when struck however this was very unusual, it is likely that there was not enough protective coating on these
areas so additional layers of the paint sealant mix where added to prevent further damage to the outside structure.

The product was unaffected by the weather, it did get rained on however the inside remained dry and sealed, T did
have concerns with sun potentially causing the clay to shrink and thus crack, but this was not the case at all.

The heat test was a massive success, the temperature (once warmed) stayed at a constant 35°C until the morning, it
retained its heat through the cold night where the temperature reached lows of around 2°C, I did not leave the
tortoise in the product over night purely because if for any reason the heat mat did not work efficiently the tortoise
could potentially become very ill which is the reason, I tested he heat retention without the tortoise.

Lifespan -

Behavior's -

Substrate -

Humidity -

Heat -

Furnishings -

Lighting -

Enclosure size -

Care Routine -

The materials used have a very slow degradation and corrosion life due to all the finishes
and protective measures, they will only start to wear away after 25-30 years depending
on serious weather conditions.

The product has areas of shade allowing the tortoise to escape the sun, it has areas
perfect for basking in the sun, such as the windows.

The walls and floor are coated in a calcium enriched soil substrate which promotes a
healthy shell and protects against diseases such as shell rot, so the substrate used is
perfect for the tortoise's needs.

The use of a heat mat and the soil substrate keeps the air in the cave very humid and
moist which is good an suitable for the tortoises needs as they need very hot climates to
thrive and survive in.

The heat mat provides an efficient use of heat and keeps the cave at a constant
temperature of 32°C which is the prime temperature needed for a tortoise living in the
united kingdom outside in summer.

The rock like structure is reminiscent of the ancestral living qualities of the tortoises,
there is also much room inside for furnishings such as basking rocks or logs for comfort
and happiness.

There is a sufficient amount of lighting and shade for the tortoise through the careful
placement of the window roughly half of the interior is shaded from the sun and provide
areas for cooling down.

The interior provides adequate room for the tortoise to move around and get in easily,
there is no current outside “"area” as m clients garden where the product is fo be used is
fenced off and sealed.

The product has a powerful enough heat source to provide heat for the months of April-
August however not for the late autumn or winter months due to the much lower
temperatures the tortoise will have to revert back to its inside home, this was desired
by my clientele anyway so isn't a problem as the cave was a summer house.




Client Final Evaluative Feedback - Martin Turner: - Evaluation and Feasibility the Design Solution 0.3 -
I was very happy with martins feedback as he was not , —

the primary user or stakeholder his insight allowed me to ‘ ! A
gather what other in the general public who do not have
a financial stake in the project would want to see happen
to it instead, martin liked the idea of having a walled of f
area, as my primary clients garden was walled off he did
not need or require any form of run, however it may be
beneficial to include a walled run in the product to allow
it to suit the needs of more people in society.

Client Final Evaluative Feedback - Andy Lyes:

Overall, Andy was very pleased with the design, his comments and feedback where
vey fair an even throughout the project, he especially liked how I catered the
design to meet not just one or two but all of his deign criteria that he requested.
He enjoyed the use of naturalism to make the product look not only unique but
realistic as it is perfectly fitting for his garden. His one final feedback comment
was very fair he said "Hi Charlie, first of all I love the cave its wonderful however g
my one concern is the temperature dial! I think for a future development I would
have loved to see the casing with some form of door or hinge so that I could get
into the casing and change the temperature more easily, but overall, that is not a
major drama, and I am pleased with the outcome of the project! Good job!
Cheers, Andy”

So as a future development I think having an easily removeable casing would be key
for the products success, alternatively possibly moving the dial may be easier? "

.'
S

Commercial Viability & Marketability of the design prototype:

After the research and manufacturing and feedback processes of my product there is
definitely a need and gap in the market for a product such as mine, the prototype made is
extremely viable and marketable and most importantly is also unique and innovative.

The price point for the product as a bespoke one-off design using the materials that I
have would have to start at £58.05 so would potentially have to sell at £100-112 to gain a
good profit, alternatively there are other ways that I could sell my product to the general
public. To make the largest possible product profit and to decrease the amount of labor
needed I would sell the product as more of a flatpack DIY project where you are supplied
with the following:

-2x Vacuum formed HIPS plastic domes, 10cm difference in diameter

-2x Marine Ply sheets cut to the correct sies and shapes

-1x canister of expandable foam insulation

-1x block of nylon enforced exterior clay

-1x pack of all the paints and varnishes required.

Selling the product as a DIVY kit greatly increases its viability and marketability as
customers will be more inclined to choose a product that they can customize themselves.

Equally the manufacturing process could be increased to a large-scale batch production which would
again lower manufacturing costs overall and also would allow the product profit to increase, equally if
the product is sold as a kit, it removes the need for an assembly line. The product would n=be shipped
in a large box to the supplier and instructions would be printed to ensure that the customer knows how
to assemble the product and what precautions to take when handling the chemicals, T expect that on
average the leaflets and instruction would cost around 13p per product, and then with postage and
shipping I would likely use a large carrier service like DPD to ship as there shipping for items over 5kq

is much cheaper than other goods carriers.
Finally, I would ensure that work with suppliers to

stock my product on the shelfs of some of the
leading brands in the UK, T would set the DIVY Kit
sale price at around £79.99 as this is a unique
product that can save owners much money. I would
also sell some adjusted products to ensure they can
be used for other things such as hosing geckos and
lizards or perhaps selling a run that joins on to the
product but keeps the area enclosed.

£18.88 inc VAT jparceis heavier than Skg)
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The End

The Shell
Shack




