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GOAL

empower people that can’t
afford professional services

in turn, increase the level of comfort in homes

Fig.1: The big disparity between rich and poor in Cape Town

i -'__ =2 : " 2 _k!r; _;-___..- —-. . g

build up an online platform

to share with greater public

l

s RR INFORMING

Fig. 2: People build their homes out of very b‘odsié, low perfroming materials

EDUCATIONAL TOOL

-n'\is pr‘o)ec'f aims To creafe
a ‘foo| ‘Hha‘f empowers peop'e
'Hna'f canl‘f a or‘cl Pf‘ofessioﬂa|
services suc]n as a ar‘c]nﬂ'ec'ts
or engneers in ‘H’\e lov«iﬂ

environmen‘t

-nne S_I-M(J\’ fOCMSBS on Sle
areas ar‘ounc\ 'Hne, per‘ip]ner‘\i of

Cape Townls mner cif\i. ].n mos'f

of‘l']nese se‘fﬂemen‘fs peop'e Lmlc\
'Hheir ]nomes wan very |imﬂ'etj
resources., ﬂnis r‘esuﬂs n ‘Hneir

]nomes )navinq a very |ow |eve|

comfo Y‘T

ﬂne aim of ‘Hne s‘fuc\\f ﬂerefor‘e
is To suqqes"’ solvd'\ons 'Hha'f are
sma” anc‘ aﬂ:or‘tjaue L)\X" ]nas a

loiq impacJ( on ‘Hne |eve| o\c comfor‘f
wTHhm ‘Hheir ]nomes.

Fig.1:

https://qz.com/africa/1273676/south-
africas-inequality-is-getting-worse-as-it-
struggle-to-create-jobs-after-apartheid/

Fig. 2:
https://www.theguardian.com/global-de-
velopment-professionals-network/2014/
may/14/south-africa-cape-town-slum-
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PART 01

PART 02

> EXPOSING THE PROCESS

...getting to a sloution

> THE PRODUCT

...the solution

-nne pr‘esen‘fa‘hon wi” lr)e spl?f in‘i’o
'i'wa paffs c‘ue 'l'o 'Hhe na‘fure of'ﬂne
ou‘l’pu‘i’ loeinq an online Tool.

Part OL:

Descr‘iLes fo ‘Hhe auc‘ience lnow
'ﬂne process unfolJeA anc\ w]nic)n

c)nanne|s were inves‘hqa‘fecl ‘fo

geto the outpu.

Part 02:

pfr‘e visua|iza‘hons of 'Hhe on|ine

'foo' (in 'Hne form of a weLsife)
'ﬂna‘l’ was AesiqneJ for‘ 'Hne user,
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PART 01

> EXPOSING THE PROCESS

...getting to a sloution

Part O1

Exposinq ‘Hne process. te’("s

c)neck ou'l' 'Hne ﬂow of WOY‘k anrj
“Hne me‘l'lnoéoloq\f app|iec‘ fo qe‘Ho

a SO||A-hOY]
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a
GOAL+ VISION Intally, I had quie a strong
vision anJ qo&'.

an IDEA . ..
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a

GOAL+ VISION However, from this 1 had many
iJeas anc\ appr‘oac‘nes 'Hha'(’ ].
an IDEA . .. exploreJ.

]j' was clear‘ ‘Hna‘l' 'Hne pf‘ocess

Jeﬂna’l’eh wWas no‘(’ a Iinear‘ one.
M\f 'Hhouq)n'f pr‘ocesses were

spor‘ac\ic n na‘l'ure.

Fr‘om'ﬂne sinqular‘ iJea anc\ vision,
many iJeas anc‘ explor‘a‘hons

were |oo|<ec\ in‘l’o.
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a
GOAL+ VISION

anA even more iJeas...

an IDEA ...

—}—--easy to use _‘_7 —-expandable -‘|-7 ——instruction —}---safe spaces _‘_7 - -light quality —}—--real need _i» - -guidance —}——-bricks, concrete - -sharing of services .|-7 ——water collection _|> —-guidance —}- - - connecting people
.i—ﬁact as education _i_,,, many configures .i-fﬁtechnique .‘»ﬁ optimization of /and-i-fﬁsimu/ations -i—ﬁhonest solutions .6—ﬁmethod .‘»ﬁ DPC, plastic .i»ffless cost +fﬁpasswe approach .|—ﬁphasmg -i-fﬂsupport small economies
-‘}»”shanng platform .‘.7” unique shapes .Lfﬁmethodology -‘Fﬁm/’cro to macro .Lfﬁthermal perform. .‘»”synthesis amid all -‘}»” tool box -‘}»”steel sheets .L”pool/'ng money +fﬁmethodo ogy .|>”p anning .Lfﬂskllls transfer

_i» —-connecting others .|‘-7 ~-modular ’i‘* - -maintenance _i» —-organizations .|‘-7 —-materials avail. .i» —-culture of living _i» —-kit of part: IKEA _i» --sand, recycled _i» - -social safety .|‘-7 - -education/sharing _i» —-profit (business) .|‘-7 - - bidding/competitive
.‘»ﬁvirtual _i_,,, moveable .i-fﬁphysics behind .‘—ﬁserwce development-]-fﬁwmter vs. summer -‘»ﬁco housing .‘—ﬁsimp/iclty .‘»ﬁapp/ication .i»ffbusfness-*-house -i-fﬁfeasib/e .‘»ﬁcalculator -i-fﬂse/ling and buying

_i» ~—developing 24/7 _P - -adaptable to site +7 ——tool eductaion _i» ——community involve .|-7 - -simple solutions .|> - -renting possibilities _|> —-system _i» - unconventional _L - private/public _‘_7 - -resilient _i» - -cost per/m’ _P —-virtual connections

:}» —-decrease cost -|‘-7 —-re-usable .|-7 - -knowledge sharing + —-movement -|-7 —-comparisons ‘ ——micro economies + —-replicable :}» — -re-thinking 4» --way of living 'i'* ——resources :}» —-future vision -|‘-7 - -catalogue

.‘»ﬁ global system _i_,,, addition vs. subtract +fﬁloca suppliers +ﬁpub ic interface -i-fﬁsoftware issue -‘»ﬁlocal labour .‘—ﬁsma/l team .‘»ﬁ timber .i»ffcu/tural experience -i-fﬁvernacular .‘—ﬁlabour component -i-fﬂprices and images

.i» - free for all .|.7 —-different application .|.7 —-simple solutions + ~-hands on workshop .|.7 —-physics principles .‘» - -social connections .i» —-time = small .i» - -layering _L - -densification .|-7 - -identity _i» —-levels _‘_7 —-transparent system

© O © © O © © O © O O ©
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a
GOAL+ VISION

an IDEA. ..

\/ - \/ - \/ -
| | |
| | |
——--light quality —}---guidance —}--guidance
| | |
- -simulations ——--method —}—-phasing
| | |
——--thermal perform. ———-tool box ——--planning
| | |
—}—--materials avail. —}——-kit of part: IKEA ———-profit (business)
| | |
- winter vs. summer | ———-simplicity —} - -calculator
| | |
———-simple solutions ———-system —}——-cost per/m?
| | |
_‘|> —-comparisons .Q-f - -replicable -‘F ——future vision
—— - -software issue ———-small team —}—--labour component
| | |
———-physics principles —+——-time = small —+—-levels
| | |

T T T
T T T
~
~ ~ ~
~ ~ ~
~ ~ ~
o

CREATE AN ONLINE PLATFORM
as a tool

However‘, even‘i'ua”\f ]. r‘ealizec‘
'Hha'l’ 1 neeJecj To Jecitje on 'Hnr‘ee

mam focu.s areas ‘Hha‘i' ]_ WOMIC\
a«“ress n suc)n a sLol"'l"hme.

]. se'tﬂeA on 'Hne fo"owing 'Hhr‘ee

focus areas for‘ my 'hme a'f
Tr‘ansso|ar‘. H was Aerivecl 'Hna'lL
'ﬂne solu‘hon or pf‘otJuc‘t Y‘eec‘erj
fo propose some'ﬂninq w]nic)n

at“(‘e.s.s:
]_ Comfor‘f wTHhin )nome.s
2. Ea.sq fo L)uilcl

3. Financial model linked to the

solu'hon.
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steps
TO GET TO THE GOAL

\JTHn my qoal, vision anJ Sfocus

areas in p|ace,'ﬂne nex'l' s'l'ep was
so se't ovd' a c|ear me'ﬂnoc\oloq\f

To successfu”\i Je'iver‘ my vision.

a a a a
VISION (clo).1R FOCUS AREAS METHODOLOGY

v v v
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Setting out an

APPROACH

STEP 01

understanding

STEP 02

identifying

CAPE
TOWNS
CLIMATE

PROS + CONS
OF CLIMATE

N I<.
- I<.

CLIMATE

3
FOCUS
AREAS

STEP 03

NARROWING
DOWN MY IDEA

‘n
©)
S
A

establish

UNIT OF
MEASURE
AND
COMPARISON

a proposed
methodology ...

SAME
COMPARISON

- I<.

<
<
\'

STEP 04 STEP 05 STEP 06 STEP 07 STEP 08 STEP 09
understanding | developing B simulate explore - compile after
LOCAL ATOOLBOX DIFFERENT PASSIVE ONLINE FUTURE
MATERIALS+ FROM MATERIAL STRATEGIES TO EVEN PLATFORM DEVELOP.
THEIR WHICHTO COMPOSITIONS BETTER DEVELOP.
PROPERTIES WORK COMFORT
Sy e N N v
UNDERSTANDING UNDERSTANDING EDUCATE + EDUCATE +
PERFORMANCE PASSIVE STRATEGIES SHARE SHARE
v Vv v N
EXPLORING NB VARIANTS EXPLORING GEOMETRY OUTPUT FUTURE

J——

]. Jiviéec\ ‘Hne me‘l%otjoh\f o

1 main par‘l's anA co)ner‘en'ﬂxi
Jis‘h"ec‘ ‘Hne areas ‘Hna‘f nee«JeJ To
L)e acur‘essecj.

L Climate in Cape Town

2. Focus areas

A. Unit of comparison

1, ExPlorinq variants

. Exploring oeomelry

b. Developmerit of the. online tool

]. Fu’l’ur‘e plans
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Understanding
CAPE TOWNS CLIMATE

¥ o8 B B

Culdio Al Tompersturs 1€}
i B ) u

ANNUAL AMBIENT TEMPERATURE

Insclation [KWhi="

2°C-36°C

SOUTHERN INSOLATION WIND FREQUENCY

NORTHERN INSOLATION

Wind Frequency
WEC 2.0 Cape-Towndnth-Ap

WVEC 2.0 Cape-Town-Int-Ap

TWEC 2.0 Cope-Town-nt-Ap
South-Facade; Azimuth: ¢ :Slope: 90°

Horth - Facade; Azsmuth: 180" ;Slope: 907

—

- ¥ & ® B 8 H § 8§

« & 8 B 3 B
EEEEER

Frequency ]

sz o B 8 &

3 F % 8383738

e Frequency [%]

v

BIG DAY/NIGHT TIME SWING

Possibly, potenial to make use of
THERMAL MASS

84

v

e

HIGH LEVEL OF RADIATION
on the northern facade =
big role on the comfort

~6.. =20
ll\ a

HIGH WIND SPEEDS
will plays a role in the comfort

pfs a s‘tar'hnq poin‘f Cape ToWY\‘.s
c|ima'fe was inveshqa'l'etj amj
eva'ua‘l'ecl. nnr‘ee main fac‘i‘or‘.s

were concluc‘etj:

l Biq Ja\f/ niq’n‘f swWing ~ po‘l’en‘hal

for"ﬁher‘mal mass
2. Hiq]n |eve| of r‘ac\ia’hon
3. Hiq)n wimj speec\s

ﬂne icjea was To Wor"< wfﬂn 'ﬂne
s‘l'renqﬂs of‘ﬁhe Ioca| c|ima‘l’e.
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Identifying
3 FOCUS AREAS

-nne Sfocus areas were r‘evisﬂ'etj.

]T loecame clear‘ 'Hna‘f'ﬂwe ’|'oo| wi"

needto:
the ].. De'iver‘ ‘Hne ‘niq‘nes‘(’ |eve| wfﬂn
FOCUS AREA imited resources.

2. Sma”, manaqealole c}nanges

ol \ 2 N\ T 03 ‘Hha‘f lnave a Liq impac‘l'
COMFORT+ENERGY EASY TO BUILD+ATTAIN FINANCIAL MODEL

\ 3 ﬁﬂ:or‘tlal)le solu‘hons 'Hha"' 'Hne

users can r‘ea"\i a‘l‘l’ain

—_——
-
-
-

THERMAL
PERFORMANCE

1
v

SOLUTION
OR o1 02 03
PRODUCT ’ Highest possible level of T Smallchangethat 7 Affordable
OUTPUT comfort with limited resources has big impact solutions
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Establishing
A UNIT OF COMPARISON AND MEASURE

How am | going to measure and compare my results/findings...

CRITERIA AND INDICATORS

ol 02 03
Comfort PMV chart Prac

I Predicted mean vote
: - "cold,"
Percentage of time in e
co mfo rt "slightly cool"
"neutral"
"slight warm"

"warm"
"hot"

I
(% ) (+3/-3)

Relatable to anyone
"super difficult"
"difficult"
"moderate"
"easy"
"very easy"

(15 )

04
ticality > ( Financial >

Cost pertaining to
different materials
and configurations:

Online cost calculator

I
( $$% )

p[s a way of comparng my
researc)n ancj simu|a'hon resuﬂs
1 comparison inJica‘for‘s were
usecl 't'o compare aY\J e\lalua't'e a”

finJ inqs:
L Fercertage of fime

2. H\/W - Pr‘edic‘l’eé Mean Vo‘l'e

3. Pr‘ac’hcalff\f - )now easy fisto
LuaIJ anc\ Wof‘k wTHn ‘Hhe ma‘fer‘iaLs

1. Financial aspec‘f ‘hetJ fo ‘ﬂ1e

r‘espec'hve ma‘fer‘ia|s
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Understading
LOCAL MATERIALS + PERFORMANCE PROPERTIES

BASE CASE_SHACK

Fo”owinq ‘Hne me‘ﬂr\odo|oq\’, ‘Hne

nex‘f .s"'ep was "'o \Anc\ers'l'antj w]na’f
ma‘fer‘ial.s are Ioca"\f avai|a|r>|e
anJ w]na'f ‘Hheir‘ per‘for‘mance

aloiH'ue.s are.,

-nni.s was a \n'('a| exp|or‘a‘hon as Tf

r‘eminJeJ me ‘Hna'l' 'Hne ma‘l’er‘ia|s
neec‘ ‘['o L)e, aﬁor‘c]aL)le ancj easiI\i

availalole 'l'o anyone.

pfpaf"l' fr‘om 'l'lna'l' 'Hne Base—Case
mer| was es‘fa,ohslned 'ﬂna‘f WOMH
loe useA for a” simu|§hons an«J

.s'i'wj es,
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Understading
LOCAL MATERIALS + PERFORMANCE PROPERTIES

MATERIAL MATRIX
MATERIAL M LAYER THICKENESS K-VALUE SPECFICI HEAT CAPACITY R-VALUE U-VALUE
NAME (m) Thermal conductivity (kJ/hr.m.k) (kJ/kg.K) Thermal resistance (Km%W) | Thermal transmittance (W/m?K)
METAL SHEETS M1 | CORR_SHEET 0.002 0.002 0.00015
TIMBER M2 TIMBER 0.05 0.016 238
NATURAL ROCK/STONE M3 STONE 0.2
CORO BRICKS M4 BRICK 0.11 0.7 0.841 0.15
SAND M5 SAND 0.15 0.32 0.78 047 2.13
PLASTIC M6 |  PLASTIC 0.1
CONCRETE M7 | CONCRETE 0.250 14 1 0.55 0.55
STRAWBALES M8 STRAW 0.4 0.22 1.82 0.8
ISOTHERMINSULATION | mo | ISO_INSU 01 005 2,04 05
ISOBOARD CEILING M10|  ISO_CEIL 0.05 0.0864 2.083 0.48
AIR SUS. M11[ AIR_SUS 0
CLAY ROOF TILES M12| CLAY_TILES 0.03
SCREED M13|  SCREED 0.1 05
RAMMED EARTH M14| RAM_EARHT 0.3

]_n ‘Hne ‘l’alo|e on ‘Hhe |eﬁ a ma‘fer‘ia|

ma‘frix was

qener‘a‘l’ec\ . ﬂne

maTrix compares ‘Hhe ma‘fer‘ia|s

pr‘opef"hes (U"V&'ue, K“Value,

]nea‘f CSPSCTN

etc.)

Fr‘om ‘Hnis ]. ‘nac\ a ,oe'ﬁer
umjer‘s‘fantjinq of 'Hhe nature of

'Hhe ma‘fer‘ials.
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Understading

LOCAL MATERIALS + PERFORMANCE PROPERTIES

MATERIAL

Attainability

Cost

Time to build

Structural performance

Good thermal mass

Good insulation

NAME

$-5555$

(0-5)

(0-5)

(0-5)

(0-5)

METAL SHEETS

S

1

0

0

1

TIMBER

$$

2

NATURAL ROCK/STONE

S

4

CORO BRICKS

$$

4

SAND

$$

3
3
3
2

S| N | W w

PLASTIC

S

CONCRETE

$$$

STRAWBALES

S

ISOTHERM INSULATION

$$

ISOBOARD CEILING

$$

NN w | »n|w

S|l © R

AIR SUS.

N.A.

N.A.

CLAY ROOF TILES

$$5

SCREED

$$

RAMMED EARTH

$$

pf.s a cov\'hnua'hon of'Hne ma‘h‘ix
'Hne ma‘(’erials were even fuf('Ler
explor‘ecl n Ter‘m.s of‘Hheir‘:

l gﬁainalpil?f\f
2. COS-tS
3. Time fo LuiH/Work wiﬂ\ 'Hne

ma‘(’er‘ial
%, Structural performance
g. -nnermal mass

(). ].nsu|a‘hon proper'hes
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Simulate

DIFFERENT MATERIAL COMPOSITIONS

an initial
PROPOSAL

METAL SHEETS
CONCRETE
CHEAP INSULATION
PLASTIC
SAND
STRAW BALES
NEWSPAPER
PLASTIC MESH SHEET
TIMBER
NATURAL ROCK STONE
CLAY ROOFTILES
SCREED
RAMMED EARTH

BASE CASE_SHACK

F_CON.DEF.OI
F_CON.DEF.02
F_CON.DEF.03 :
FCON.DEF 04 o7
F_CON. DEF. 05

F CON.DEF.06 -

W_CON.DEF.OI

" W_CON.DEF 02 )

., W_CON.DEF.04 .-~

N - -
PN -~
7N ~

™, W_CON.DEF.06 , -~~~

7S, W_CON.DEF.03 .~<.

NP2
<
\

W_CON.DEF.05 -

C_CON.DEF. 0|
/” F\\
-~ C_CON.DEF.02 _

", €_CON. DEF. 03 o

", C_CON.DEFR.05 -/

~~~._, C_CON.DEF.06 /

=>=Z

A%

AN N -
\ N A -
\ PRa , -
N C CON.DER 04 7"~ /X
N ///7 N N
- N

R_CON.DEROI'

-2
/

/ ,R_CON.DEF.02 _

ANy N-
AN e P
77 5, RLCONLDER O3 7 -
.
.
.

N
-
X7

R_CON.DEF 04 -~

™. “R_CON.DEF05 -

", R_CON.DEF.06 _--~~

W_CON. DEF. 0l
<" W_CON.DEF.02
">, W_CON. DEF 03

W_CON. DEF. 04

N -7

™, W_CON.DEF.05

=>=Z

~~~-_, W_CON.DEF.06

|

7 776 DIFFERENT OPTIONS / VARIABLES

-nne ne,)d' s‘i’ep mn 'Hne process

was |oo|<inq at 'Hhe Jiﬁeren‘f
comfof‘f |eve|s ‘HnaT are Jer‘ivecl

L\f using Aiﬁer‘en‘f ma’ferials for‘
Aiﬂ:er‘en'f par“l’.s of'Hhe Luildinq.

Ln essence,‘ﬂne iJea was To sef
wp Jiﬂ:er‘en'l' confiqur‘a'hons for‘

each:

Hoor‘
Wall

Ceilinq

Roof
\\!inc‘ow

-n\i.s WOMH 'ﬂnen L)e .siW\u'éi'e(J on
'Hne se'l' wp Ease—Case MQJeL

T”(D sim\Ala‘hons WOMH neeJ fo

L)e ruwn...
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Simulate

DIFFERENT MATERIAL COMPOSITIONS

METAL SHEETS
CONCRETE
CHEAP INSULATION
PLASTIC
SAND
STRAW BALES
NEWSPAPER
PLASTIC MESH SHEET
TIMBER
NATURAL ROCK STONE
CLAY ROOFTILES
SCREED
RAMMED EARTH

BASE CASE_SHACK

-~

F_CON.DEF. Ol

F_CON.DEF 02 °

F_CON.DER.03 _

F_CON.DEF05

F CON.DEF.06 -

SO,
F CON.DER 04 .~ .7

N7
<
7N

ON. DEF. Ol .

- W_CON.DN

»

© N, W_CON.DEF.03 o~

70N

’ s
>
AN

_ W_CON.DEF05 __—"_

N 7
s
=7 N

", W_CON. DEF. 04

-
-
-

., W_CON.DEF.04 .

C_CON.DEF. Ol
P ™~

N2
<
\

N //’7
N
N

", C_CON.DE™

=>=<Z

-~ >~~__, C_CON.DEF.06 /

<" €C_CON.DEF.02 _
S ">, C_CON.DEF.0

= S

N /7
N

/’i/
N
-7 N

N
-
X7

N/ e
A
-
/
N~

-
/.

, R_.CON.DEF.02 .

"\, R_CON.DEF.06 _--~~

R_CPPLF Ol .

Ny \ 7
//\\\ :‘(/ e
~, R_.CON.DER O3 -~ .-
-
-

R_CON.DEF 04 -~

", R_CON.DEF.05 "

W_CON. DEF. 0|
<" W_CON.DEF.02
>, W_CON. DEF.03

W_CON. DEF. 04

N -7

™, W_CON.DEF.05

=>=Z

~~~-_, W_CON.DEF.06

|

7 776 DIFFERENT OPTIONS / VARIABLES

Wat...

"T”() siﬂ\u'&‘hons woulcl neeJ To

Le run...

That is way o man\i) ] neededto

r‘econsic\er‘. ]. neeJec‘ 1o simpli\t\f
‘Hne appr‘oac)n.

1 also realizetj 'Hna‘f ]. neerjec‘ To
Take in‘l’o accoun’(’ o‘ﬂ'\er‘ facTor‘s

such as

L \I\MK (meow To wa“ r‘a’ho)
2. Orien’fa'hon of winclow

3. Glazinq 'Npe
]T Lecame eviJeYﬂ' ‘Hha‘l’ 'Hhese

]tac‘for‘s p|a\’ a lpiq r‘o|e n ‘Hne
|eve| of comfor"l' wTHnin 'Hhe )nouses.
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Simulate

DIFFERENT MATERIAL COMPOSITIONS

BASE CASE_SHACK

-nne con iqur‘a‘hon Jfor‘ eac)n
Luiltjinq par‘f (ﬂoor‘, wa”, r‘ooﬂ
was .siﬂ\p'ifiecl fo Ioeinq a eiﬂner‘
3—[; c]nar‘ac'fer‘is'hCS seen in 'Hne
'falo|e on ‘Hne Ieﬂ'.

@ Wtonslly fackre such ae the
METAL SHEETS winJowT\;pe, WWR and oriextstion

CONCRETE
CHEAP INSULATION e of window was incorporated ifo
PLASTIC s (mete) esgzoeoo NORTH |\ { o |t of it
szl SNts~o TTtttssy o LIGHT 0 ee-————o =7 SINGLE PANE - % e e ' ' .
SAND EARTH 550 oett 2l [IGHT (imbe)  gecoser>=es o220 LIGHT €SI SINGLE PANE o ---320% s e sl ol varian(s
STRAW BALES g SIS o, e X 22> EAST
NEWSPAPER HEAVY SUSS5272055 LIGHT + LOW U-VALUE  $<525-5.57 - LOW U-VALUE .+~ _..->>" DOUBLE GLAZE<~--= 40% &3, The dractealls d ] 4
PLASTIC MESH SHEET 7 Lo 2 TTe I RNN e N SOUTH -
PN RSN _ozt- TR _ e A 1S draslica ecrease [
TIMBER LIGHT \\\\\\ \\\\\—\——————____::’ HEAVY 4=z~ . ';////" ////// HIGH U-VALUE b \\\\\\ L f \i
NATURAL ROCK STONE NN s “WEST number o 5\MM|81'|0Y]5. Fr‘om
* HEAVY + LOW U-VALUE v~
CLAYSEggEFgILES ‘Hnese siMMIS‘hons ‘Hnr‘ee cases
RAMMED EARTH were pickec\ ancj c|a.s.sifietj
accor‘c‘i\r\q fo ‘Hneir‘ per]cor‘mance
( 3x5x3x2x2x4 ) anc‘ costto lovulc‘
SHACK_GOOD SHACK_BETTER SHACK_BEST

( 720 SIMULATIONS)

L Shack_(ood
2. Shack_Better
3. Shack_Best

( GET THREE BEST OUTPUTS)

N\
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Simulate

DIFFERENT MATERIAL COMPOSITIONS

(' GET THREE BEST OUTPUTS )

SHACK_GOOoD

\%4

OR...

SHACK_BETTER SHACK_BEST

ORIENT
WINDOW,)

EARTH (

: ~
HEAVY *

LIGHT ¢

~

~

~

<>
SS

* HEAVY + LOW U-VALUE

LIGHT

" LOW U-VALUE

'

4
\\‘) HEAVY ( ------------ HIGH U-VALUE L”

'

e

> SINGLE PANE (— -}20%
’/

40% *

UNIQUE HOME

comfort

PMV

C % )(+3/-3)

Css$ )( 1-5 )

Cost

Practicality

Even 'Hnouqln we were alole To
propose To the wser an array of
.so|u‘hons,‘ﬂne ic‘ea in?ha”xi was To
give ‘Hne user more fr‘eedom an«J
power as ‘Hhexf canlf r‘ea”\f aﬂ:or‘cj

pr‘ofessional services,

The nett step was 1o take the

same se‘f of var‘ian‘ts antj ‘fo
Aevelop a Ja‘l’aloase o]C r‘esuﬂ's.

-nnis qives'ﬂne Mser"ﬂne oppor"l'unfl'\i

fo c]noo.se ]now eac]n par‘f of'ﬂne
loui|c\inc5 s cons‘l'r‘uc'l'ec‘, w}ner‘e
'ﬂne winAow s s?fuaTeA anrj w]nic‘n
\\]\I\IK s usec‘.

TLas was Aone Jue‘l’o‘ﬁhe complex

na‘fur‘e 'ﬂna'f ever\, .sft'e poses.
Eac)n con‘(’eﬁ iIs so Jiﬁeren‘t
anJ 'ﬂ\erefor‘e eac]n ]nou.se )na.s

tJiﬂ:er‘en'l' r‘ecluir‘emevﬂ's.

Transsolar
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Explore

PASSIVE STRATEGIES TO IMPROVE THE COMFORT

DEVELOPED A
TOOL BOX
OF MATERIALS

3 LEVELS
OF OPTIONS
+
DATABASE
OF VARIANTS

INFORMATIVE
STRATEGIES

OK, S0 Now we )na\/e:
].. Q‘l'oo”oox of ma‘l’er‘ia'.s

2. 3 Pr‘oposec‘ sej' wp solu’hons

BUT, )now c\o we solve’Hne passive

s'l'r‘a’l'eqie.s SMCLI as increaseA
Ja\ihq)n‘i' or loe‘lfer‘ na‘l‘ur‘al

\IeY\-hla-hoY] m 'Hnese ]nouse.s
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Explore

PASSIVE STRATEGIES TO IMPROVE THE COMFORT

...Passive strategies

that can show user how to
enhance the comfort inside their

space

FURTHER ENHANCEMENTS + STRATEGIES

when applicable and how to’s...

"AIR MOVEMENT |

a
Natural ventilation

Wind walls
*\i@
» A

Night flu
«

4

shing

]
Direct / Indirect shadin

Skylights

Overhangs

DAYLIGHT

g

SEASONAL

Winter
VS.
summer
strategies

-nne next par‘f oﬂ"ne pr‘o_')ec‘ffocus

on passive s'h‘a'teqies antj ]now
simp|e clnanqes can L)e mac‘e

To en)nance 'Hhe ctualu'f\f of comfor‘l'
insicJe ‘Hne ]nome.s.

.7) main areas were focusec‘ on.
l Pﬁr‘ nr\ovemevﬂ'
2. -Da\th)n't

3. Seasonal adagtstion

Transsolar
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Compile
ONLINE PLATFORM

WwWw

A 3

ol.

Catalogue of options to choose from

03.

02.
/9 Method of construction: do’s/dont’s

S~—

How much is will cost

— 04.

What level of comfort is achieved

05.

Application of passive strategies

-nne Ias‘f par‘f o\t‘l']ne pr‘o)ecJ( was
aloou’l' crea’hnq a vir'h,«al p|a'f[:orm

'Hha‘f s]nar‘es a” 'Hhe finc\inqs.

]T was Aesiqnec\ in suc)n a way
'Hwa'f Is user fr‘ienm\, anJ ifuifive.
-nne‘l'ool was Aesiqnec\ no‘f on|\i'fo
pr‘oposetj solu'hons, Lbd“(b a|so
ecjuca'i'e 'ﬂne user alpou'f 'r)uilc\inq,
ma‘fer‘ials, performance anfj ‘Hne
inﬂuence sma” clnanqes can
make.

Transsolar
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Part 02:

pfr‘e visua|iza‘hons of ‘Hhe on|ine

‘(’oo| (in 'Hhe form o\c a welosﬂ'e)
‘Hna‘l' was clesiqnec‘ for‘ ‘Hne user,

-nne \nex‘(L ew pages are Jir‘ec‘f
cr‘een.s)no'ts from 'Hne welasffe 'Hna'f

was crea‘fec‘ for"ﬂne usef“t‘o use,

PART 02 > THE PRODUCT

...the solution
https://petru858.wixsite.com/startsmall

Transsolar
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HOME

+about

+how to

+toolbox

+set up solutions +build your own +network  +passive strategies  +our methodology

+contact

START
SMALL.

Let’s work togethet to make your first START SMALL. move...

\I\!elcome TO 'Hne, ]rmomepaqe O“:-ﬂ\e

online ‘l’oo'. Hs ca”etj:

Start Small.

TLe ]nomepaqe qives T‘ne user
an iﬂTha' Visua|iza'hon anc‘

concep‘t’ualiza'hon of‘ﬁne ‘l’oo'.

]If aims To express T]ne essence

ofTLe pr‘ojec‘t



HOME

+about +howto  +toolbox

+set up solutions

+build your own

+network

+passive strategies

+our methodology +contfact

START

SMALL.

Fig. 5: Slum area street-scape

THE
PROBLEM

is that in South Africa, 5 million people live in
shacks. 90% of these shacks have a very low level
of comfort

OUR
GOAL

is to empower people living in these shacks with
a tool such as START SMALL. to increase their

comfort level in their homes.

THE
SOLUTION

is achieved through research and computationl
simulations that aims to find attainable, sustainable
and educating solutions.

+abot tab

ﬂms page qives ‘Hhe user a
very lorief overview o]c ﬂe wlna‘f

Sfaf'f Sma“. s Tr‘\finq To ac]nieve
'Hnr‘ouq]n 'Hnree main sec'hons:

L -nne pr‘ouem
2. Our‘ qoa'
3. -nne so|u’hon

Fig.3:
http://bunkyo.info/2y=MARTINS +FUNER-
ALS++CAPE+TOWNTel0215939053 +-
CAPE+TOWN

Fig.4:

https://qz.com/africa/1273676/south-
africas-inequality-is-getting-worse-as-it-
struggle-to-create-jobs-after-apartheid/

Fig.5
https://www.sahistory.org.za/place/lan-
ga-township

Transsolar

acadenw
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SMALL.

+]now fo Ta’o
We have developed different ways to mak your first 5

START SMALL.
move Sfar'f Sma“. was Aesiqﬂezj fo

L)e as infuifive as possiL)le.
Qc‘clfhona”\f, _Hne 'l'oo' neeAeA 'l'o
————————————————————————————————————————— oﬂ:er ﬂne user a “menu" wilh a
var‘ie‘f\f of op‘hons 'ﬂ\a‘l’ gives lnim
or l\er‘ 'Hne fr‘eeclom 'l'o c]noose

‘Hheir‘ own wa\{‘l'o a Leﬁer solv«'hon.

____i ----- investigate the| TOOL BOX e Eac)n Of -ﬂne 5 op‘hons LQJ A
]n\fPeY‘ |iY1|< 'Hna'('_l'akes \ou To 'Hhe

r‘espec'hve ‘l’opiCS.

—— - pick from our set up|SOLUTIONS e

529 o __take control [+BUILD YOUR OWN e

SR N explore|PASSIVE STRATEGIES s

S, SRR use our NETWORK e

|
rFrancocm | -3 B
n | Al 22U 1A
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START
SMALL.

START SMALL. has explored the potential of

local and accessible materials.

S5

&
25
XX
o9t

2%
%%

X

¢
4

%
QX
%

o

0%

&

o
X
9

&
5
70559,
29098
25
XX
N

&
\

)—@ Roof construction
Wall construction

@ Floor construction

9 Practicality

oolbox tab

pfn overview of w]na‘f ma‘fer‘iaLs
were inves’haneJ.

pﬂjrjfhonan\f, 'Hnis page gives 'Hne
user an overview of'ﬂhe var‘ialo|e.s
'Hna‘f were 'fesTeJ, simu|a‘ferj amj
explor‘ecl ﬂr‘ouqhou'{"ﬁhe .s'l'wj\f.

nne, )nope s J[‘or‘ 'Hne userto start
untjef‘s'tantjinq 'Hna'l' 'Hne LMi'c\inq
can unc'hon as a kﬂ' of Paf'ts
w]nic)n Is aJap‘(’aHe amJ infer—
clnanqeaue.
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+about

+howto  +toolbox +set up solutions +build your own +network +passive strategies

+our methodology

+contact

START

SMALL.

START SMALL. hos identified three prescribed solutions for you. Let’s

compare it to the performacne of a typical shack

+se'l'up solu‘ho\ﬂs 'l'a,o

Bs o nedt step towards the
users so'u‘hon. Sfaf(' Sma“.
Pr‘oposec\ 'Hnr‘ee solu‘hons mn 'Hne

form of |eve|s.

Leve| 01 slnow.s ‘I'Le user )now a
T\fpical cor‘ruqa'fecl slnee'f .s]nacl(

\Noulc\ per‘form. -nnis s expresserj

as 7° of‘Hhe Time ‘Hna‘f‘ﬂv\e user is

n 'Hne comfor"t zone,

Eac]n |eve| gong up 'Hne user can
see w‘na‘f are 'Hhe inpu‘l's in J(‘ne,
louilc\inqs construction antj w]na‘f
‘Hhe cor‘r‘esponclinq ou‘l’pu‘l’ IS,

nni.s .s't'af"ts qivinq 'Hne user 'Hne
feelinq of ]now 'Hne comfor‘(' |eve|

insicje a lnome s cje'fer‘minecl.

Transsolar
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THE PERFORMANCE OF A
TYPICAL SHACK

30%
T i

level up

v

EARTH CHEAP )

) (Cverveasy ) (

(_NortH ) (Cwwr20% ) (SINGLE GLAZE) ((UGHT METAL) (UGHT METAL ) (.

Corrugated sheets

Corrugated sheets Natural ground

‘(’se'h/\p .solv«'hoﬂ.s Ta,o

LEVEL 01
Inpvd's:

Nofﬂh Or‘ien‘fa‘hon
WWR 207
qu|e q|azmq
Liq‘n‘l’ me‘fa| Koof
Liq‘n‘f me‘fa| wa“
Ear’Hn ﬂOOY‘

Eas\f To lov«ilc‘
Cheap

Odtput:

307“ comfor"l' Ofﬂe ‘hme
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THE PERFORMANCE OF THE
CHEAPEST SOLUTION

v v

HEAY ) ( GrROUND ) (C VERYEASY ) (
Air Sus, Timber

C NortH ) (C wwr20% ) (siNGle Glaze) ( lowu ) ( CHEAP )

Gypsum, Air Sus,

Concrete

62%

of the time in

COMFORT

level up

+sefup solifions Tab

LEVEL 02;
Lﬂpv«'fs:

Nof‘ﬂn Or‘ien‘fa‘hon
WWK 207
Sinq|e q|azm<3
Low U (‘oo]t

Hea\/\f concr‘ej'e wa“

Ear“Hh ﬂoor‘
Eas\f fo lov«ilc‘
Cheap

Odtput:

()27° comfor‘t of‘Hhe ‘hme
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+sefup solifions Tab

THE PERFORMANCE OF THE EVRL 03:
MID RANGE SOLUTION . . . . . . . .
i
-—LEVEL 04

North Or‘ien‘fa‘hon

WK 407

Dov«lﬁle qlazmq

| Low U (‘oo]t
HeaV\f, Low U wa”

HeaV\f conc(‘e‘te ﬂoor‘

88% i

of the time in

COMFORT
level up Ou‘fpu‘ﬁ

887° comfor"t' of‘Hhe ‘hme

N

DBL GLAZE

<_______________ ¢
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THE PERFORMANCE OF THE
MOST EXPENSIVE
SOLUTION

S

=Y

DBL GLAZE

level up

+sej'up solu’hons Ta'r)
LEVEL 03:
Inpits.

Nofﬂn Or‘ien‘fa‘hon
WWK 407

Doulﬁle qlazmq

Low U (‘oo]t
HeaV\f, \.ow U wa”

HeaV\f conc(‘e‘te ﬂoor‘

_Dﬁ"CMHTo L\v«ilc\

Expensive cost
Odtput:

8()7° comfor"t' of‘Hhe ‘hme
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START
SMALL.

START SMALL. has developed a database for you to create your own
unique level of comfort according to your budget and building context.

| have 10 bags
of concrete but |
have no money
at the moment for
insulation...

| received free
timber, where
should | use it2

PUTTING
YOU IN
CHARGE TO
DICTATE THE
COMFORT
IN YOUR
HOME

( want to check it out? )

+l>ui|tj \Jjour own 'l'aL)

Qs a more complex so|v«'hon,
Sfar‘l' Sma“. wan‘fs ‘fo qive more
power ancj freec\om To 'ﬂwe serf
Lmi'c\er‘ To act as an uarCL#eC_Fl

" [}

. or engineer .
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START
SMALL.

START SMALL. has developed a database for you to create your own
unique level of comfort according to your budget and building context.

ORIENT
WINDOW,)
b

FRIRLY EASY S

LI METALS BRA T

Emat » WERY ERSY -
LIGHT_METaL &

©

+Lui|c\ \Jjour* own ‘falo

ﬂms page qives ‘Hne user an

qnamic-m'fer‘ac'hve qr‘ap)n fo
pla\f wTHh. B\' ‘ﬂmis S‘l’af‘f Sma”.
Gives 'Hhe user 'Hne oppor‘funﬂ'\f
fo erifer ]ni.s or )ner‘ own inpv«'l'.s
as neec\ec\ [o\fﬂne sife or L\f w]na'l'
ma‘(’er‘ials are accessi,ole a‘H’]ne
given fime anJ conffext. ].n ‘Hnis
waxf 'Hhe 'l'ool Lecomes er«ca'hnq
anc\ ifuifive.

Oneck i out online To see ‘now i
erks... itis pre'ﬁ\f fun!

Transsolar

acadenw
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START
SMALL.

+ne’1’w<>r'< ‘l’alp

61 team up with a ) Qpar‘f J(‘r‘om the wm{of‘f levels
:LOCAL BUILDING TEAM buy and sell wfﬂnm ‘Hne ]nomes of ﬂne user,
2¥HAND MATERIAL + OBJECTS) St Syl ame fo delver »

ne‘fWOrk seen In ﬂ1e imaqe on

'Hhe r‘ic)ln_t

join aj 03
WORKSHOP!

N
N
\
\
\
N
1 |
(o]
z e
O _.
T >
— 3
C
Qn
(./):T
b3
-,

n'\e qoa| s To s'hm\/«'a'fe anA

s‘frenqﬁ\en 'Hne |oca| economq.

TLroqu pu‘fhnq people n Touc]n

PP ¢ ):\\ /,/’/( anc\ encouraging conneclion 'Hne
,’/ \\\\ /’/ ur‘,oan for‘m can loe Jevelopetj
\ S~ !
‘\\\ ‘\‘\:\\ L‘f 'Hne local user anrj not ,oiq
~~~~~~~~~~~~~~~~~~~~~~ \\\\\:::::\\\ capﬁalis't
a
7/
N | _© J
\

|
|
/_A/ll’!”ll\‘I‘\‘\I\l\\\‘\\\\\\\\§_\_\_\ '
e W V|V W W O W .
B B W e e w \\—n—ﬁ“ \‘\\‘:\dﬁ‘ —
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START

SMALL.

START SMALL. has local architects that are backing you!

®

26'10
SOUTH

ARCHITECTS

BLO

noero
architects

+ne‘fwm‘|< Ta‘o

Qs an example 'Hnese coulcj
L)e Possi'r)le ar‘clnffec'i's n anc‘
ar‘ounA Cape Tovm 'Hna'i' coulA

Possiu\i L)e wi“inq‘to L>e apar‘f of
'Hne S\Lar‘f Sma”. Lﬂfha‘hve.

-nneir‘ r‘ole coulcl L)B 'l'o )nos't'
WOY‘ksl’\ops, c‘o pro L)ono Wof‘k
or assisf n Aia|oque 'oe‘fween

ﬂne various s‘har‘elnouer‘s.
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START
SMALL.

Why We're Great >

START SMALL. connects you to local builders and craftsmen.

Why We're Great >

Why We're Great >

Why We're Great >

Why We're Great >

| focus on doing my work
with intergrity and a good
work athic.

Why We're Great >

Why We're Great >

Why We're Great >

+ne“'wm‘k ‘l’a'p

-nni.s paoe makes Tl' possilo|e
for‘ Ioca' l)uiltjer‘, cr‘aﬁ'smen or

associa'l'ec\ fielc‘ To v«p'oac‘ ‘Hneir‘

r‘espec‘hve p(‘ofi'es.

On ‘Hneir proﬂes ‘Hne\i couH

express 'Hneir‘ Pafhcn/«'ar‘ ski“s
anc\ con‘fac‘f Je‘l’ai|s.

-n\is qives peop'e‘l%e oppor‘tunff\f
To Take par‘f n a Ioca| mar‘ke‘f at a

compe‘l‘d’\ve |eve| .

Transsolar

acadenw
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START

SMALL.

START SMALL. supports teaming up with local NGO's

DI MAMA'S
4 ' CHILDREN

I,

FRAMING
HOPE

FUTURE

BO
OP

B

f.-

%‘m.l

SYMPHONIA

Bhc

%ﬁﬁg’c hu

................

YOUNG
URBANISTS

BRIDGING GAPS hNY AN @a i.d.
BE\
" Get N
i LOVE. L/t 110 GUE | KAT =R =
LULLABY

NST

+ne“'wm‘k ‘l’alp

Similar‘ fo 'Hhe neJ(wor‘k of
ar‘clnﬂ'ec‘l's, ‘Hﬂis gives ‘Hhe user
a connection 1o local NGO's 1o
partner wih.

Transsolar
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START
SMALL.

START SMALL. has one last suggestion to even better the level of comfort in your home.

Check out these passive strategies.

__--@ Solution

r
|
|
|
|
|
|
|
|
|
|
|
|
-

Set up

solutions o
assive stratedy

passive strategy 02

Research

Database

Daylight) (creckmour )

Air quality

(' CHECK IT OUT )

( CHECK T OUT )
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SMALL.

+passive s‘h‘a'feqies 'falo

ENHANCING THE
DAYLIGHT IN YOUR HOME - Daylight enhancemenrts

Daylighting is a passive strategy using natural daylight to
illumnate interior spaces. The benefits from daylighting ranges
from improved experience of the space, better colour balance,
connection to the outdoor. It also reduces the need for artificial

lighting which in turn decreases the energy demand. .
Standard horizontal overhang

Vertical louvres for east and west facades

Drop edge for less projection

@ Direct sunlight
@ Plastic translucent panel @

Slope down for less projection
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SMALL.

+passive s‘h‘a‘l'eqies Tala

ENHANCING THE

AIR QUALITY :
Vertlsfon  and  air  qualdy

Natural ventilation is a passive strategy using both wind and en]nancemen‘fs

temperatures differences to cool or ventilate spaces. The benefits ‘

from  natural ventilation include improved air quality and

increased energy effieciency. Passive ventilation strategies use

naturally occurring air flow patterns around and in a building to

infroduce outdoor air into the space. Wind and buoyancy caused

by air temperature differences create air pressure differences

throughout occupied spaces. Buildings can be designed to

enhance these natural air flows and take advantage of them

rather than work against them. @ Wind walls as protection

@ Cross ventilation concept @ Windy area

@ Stack ventilation concept @

N
V4
Cross ventilation maximum performance ‘,./ 7 '\;
when inlet and outlet are placed at diagonal 4 ] xS
@ in both plan and section. w
= \V4

Stack ventilation: maximum performance

when inlet and outlet areas are equal and mw
minimum stack height is 3.3 meters



HOME +about +howto  +toolbox +set up solutions +build your own +network  +passive strategies

+our methodology +contact

START

So what we did to actually get to our START SMALL. solutions.

01
PROFESSIONAL
INPUT+ IDEA

GENERATION H
Engineer ) §

Architect

Simplicity
Comfort
Easy to attain

FOCUS AREAS
02

03
UNDERSTANDING
CONTEXT
Simplyfing shack
to a box model
for simulations

® — — —
Attainable
Easy to use
Sustainable
Thermal properties
4 LOCAL
MATERIALS
04

06
DATABASE

SMALL.

720 variants
generated into

one data pool

Weather data

Grasshopper
TRN Lizard

SIMULATION

SOFTWARE
05

== solution

V/l

A
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START
SMALL.

START SMALL. wants to hear from YOU!

ORANJEZICHT VREDEHOEK

ull Mame *

Emcil Addrass =

Prhcne Murmber

Write Your Beoues!

Sutwrid Maw

+con'('ac""falo

-n\e user can qe‘f in—‘fouc]n wfﬂn'ﬂhe
Sfar‘f Sma“. ].n?ha‘hve. ﬂne iJea s

To cr‘ea‘fe |oca| connec‘hons ancl

r‘ela‘hons]nips.
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