Inclusive & Sustainable
Housing in Cupe
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Source : Chim, Dercio. “Cape
Town CBD.” 2015. JPEG
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CONTEXT

Located at the
southernmost tip o the

African continent lies

POPULATION | INFORMAL HOUSING

3.8 1.2 ! * s
Mithien Miltien SOUTH AFRICA

CAPE TOWN

Cape Town in the

’ Countr , South
Y

Africo.

Roushly 25% o4 the
city s population lives
in ingormal housing in
locatiens ¢ar ¢rom

develeped areas.

Source Nair Gokul. “Cape
Town city center &
mountains” 2015. JPEG
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C

LIMATE ANALYSIS

PSYCHROMETRIC CH@&RT : IWEC CQPE TOWN
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Outdoor Temperafures
(@)
range ¢rom 3 Cto3s
e
Humidity is generally
not a major issve.
Adequute day and
night temperature
shi¢ts occur to make
use o¢ thermal mass.
More solar radiation
occurs on the Northern
Surfaces than ether
herizental sur¢aces.

Transsolar “Auswertung
excel tool” 2015. Graph
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IN THE CITY

CENTRE

MENTOR | TOMMASO BITOSSI & MATTHIAS RAMMIG

BY | AMY SARA KOSHY

INCLUSIVE AND SUSTAINABLE HOUSING

ISSUES

Transsolar


http://unequalscenes.com/
http://unequalscenes.com/
http://unequalscenes.com/

OFFICE VACANCY REPORT

A vailable
UNDERUTILIZED
SPACES in the city.

1006 500 m2 o ice

space.

“MvgEne
FFICES TO g7
PARKING

FRO

Built in Comemperary
style o¢ Western
typologies rather than

swrounding conditions.

INCLUSIVE AND
SUSTAINABLE HOUSING
"IN THE CITY CENTRE

Source : Emil Koshy. "Typical
office buildings.” 2016
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PROCESS

OFFICE

ﬁ HIGH COMFORT

5 NO SYSTEM
i\?| LOW MAINTENANCE

AFFORDABLE

RESIDENTIAL

J
N
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I
| HQW can we

cenvert
underuﬁliled
OFFICE spaces
fer
RESIDENTlAL
vse and provide
hlgh comgort that is
affordable ond

sostainable?



WORST CASE SCENARIO

The
RESIDENTIAL 1UNIT WORST CASES

@F \

smallest/ WORST
CASE tesidential unit

within an o¢sice tower,

is tested to establish

exisﬁng com¢ort

conditions.

f Ooyy —-—*

| _J
¢ ACH @ \ w E
I
0 0
FLOOR AREA 49m2 WWR
HEIGHT 3.5m 25%
T

lf coemgort can be

achieved on werst

performing spaces....

COULD we possibly

achieve comgort cor

ALL
ORIENTATIONS -
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COMFORT CRITERIA AND INDICATORS

20 Degrees in Germany

operative room temperature
(operation time) [°C]
R
N
(-]
(=]

outside air temperature [°C]

* 20 Degrees

LE

COMFORTABLE

DAsoo

uth Africa

lux target 50%

DaylightAutonom:
=
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The experience o
Comforf may digcer
grem persen to person.
The average
temperature com¢ort
range ¢or a Cape-

tenian ranges between

18 Caa28 C

Sources :

‘Chiling on the beach”
http://9gag.com/gag/aPWvN
m

'Freaking Cold’
http://runmygutsout.blogspo
t.de/2011/12/what-to-wear-
winter-running-edition.html
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The Indicators used teo
assess com¢ort are (as

seen on previous page)
1) Cemforf Chart

2.) PMV Chart

3) Daylight

COMFORT RESULTS

Aufonomy
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NORTH EAST
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For the WARMEST
SPACE.:

Operative T lssve
Overheating

PMV : overheoting
during the doy
Do,light Avtonomy :

Achieved

Synthesis : Selar
Rodiufion main

cencern.
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For the COLDET
SPACE

Operative T B
Cold and Bit Warm
PMV: Warm in

summer meonths but
comgortable.
Daylighf Aufonomy :
50% ¢loor achieves
adequate daylight.
Synthesis : Selar
Radiation in summer

main cencern.



NEXT STEPS

Since natural

AFFORDABLE STRATEGIES FOR COOLING

ventilatien alene
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I
|
|
|
I
|
I
s N e eeeeeennneeene.  eeeeesseeeseesssssne.  Lemeeessesssssssessnee.  essssssseseeesssens | cannet achieve com¢ort
o ., o ., .o‘ ., .o‘ ., ** Te, |
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1 ‘ % % A -. i These 4 ag¢ordable
\ } : 3 3 !
" "
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- : : : | 9 f
: : : i |
: : : : : | tested :
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|
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i
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I
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NORTH EAS T
N

|—_—‘ -—t 75% WWR

According to base

case results . Selar

goins are the main

cause o¢ overheating.

0]
LI

operative room temperature

Eoch strategy

(operation time) [°C]

presemed was tested

to see which strategy

REDUCTION AGAINSTBASECASE

T 0 0 outside air temperature [°C]

> 28 has the greatest impact

versus the least.....

25% WWR FIXED SHADING THERMAL MASS
’ ’ A This is dene to

priorifize strcnegies for

assessment.

580/0 440/0 360/0
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NORTH EAST

N
25% WW R Based on the best
48 PeerTMing
o 44
" 2o © STRATERGY
E g .

5 ’g What happens i¢ we
T have LESS
g 5 ave
o8

S 23 GLAZING?
o
)
g' Dﬂyllghf Aufonomy B

-10 5 0 5 10 15 20 25 30 35
outside air temperature [°C]

87 % PMV51 /

50% ¢loor achieves
adequate daylight.

SYNTHESIS

lmprovemem in

DaylightAutonom

Thermal comgort.

Doylight rooms

designed closer to

windows.

[=9]
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NORTH EAST

+ S HA D | N G What happens i¢ we
48 . .
reduce the windew size
o 44
| .
% — 40 and ADD
w E gg 36
£ 3 SHADING -
2 £
+ ——
+ 28
g c A Slmple fixed
09 24
- ©
o)
5 >g 20 external overhang is
= Q.
SO 16
a
o assumed.

SYNTHESIS : slight

-5 0 5 10 15 20 25 30 35
outside air temperature [°C]

94 % PMV>1 /

improvement in
overheating

Meoveable Aﬁ-erdu ble

DaylightAutonom

Shading shovuld be

invesﬁgoted.

:
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NORTH EAST
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Whoat happens when
we reduce the glazing,

add shading and

INCREASE
THERMAL
MASS(See report
gor details)
SYNTHESIS -

Com‘orf Achieved



NORTH EAST
N

operative room temperature
(operation time) [°C]
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Whoat happens when
we reduce the glazing,
add shading, increase

thermal mass, and

ADD AFAN

SYNTHESIS :
Comgeort is at 100 %
but not necassary : may

be used ¢or peak days.



SUMMARY NORTH EAST

I
I
I
I
|
I
I
PMV - i The strategies applied
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|
l .
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I
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I
I
I
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I
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SUMMARY SOUTH

BASE CASE @

Even within the colder

space overheating and

overcooling problems

can be reselved using

I
I
I
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|
|
|
|
|
|
|
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25%« WWR 5 |
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|
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C w0 s s 105 O 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000 i
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STRATEGIES FOR DIFFERENT ORIENTATIONS

BASE CASE i What comgort can we
NE NW SE SW N S w E i achieve with the
i lowest ameunt o
25% WWR i money ¢or which space
S .4 |
P v vV vV vV VvV Vv Ve
FIXED SHADING T T i The minimum amount
/ V x x x x i o¢ strategies is
i assessed cor each
THERN\KMASS i orientatien.
FANS T T T T |
PN i
Transsolar |
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RESILIANCY &
URBAN HEATISLAND
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NORTH EAST UHI
N
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© +3 °C

~

25%
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lf we curther increased
temperatures by 1 -3
degrees to ¢acter in the
egsect o¢ UHI :
SLIGHTLY
WARMER

Synthesis : lmprove
outdeor conditens cor
gunctieing buildings en
o macre scale, and
reduce urban heat

isalnd egcect.



COSTS

As oPPosed to

CONVENTIONAL REFURBISHMENT PROPOSAL

conventional coeling

and heating systems
N 6N 4 SPLIT UNITS $$$ W WR |
Q‘Q %Q % CHILLERS the proposed strategies
i¢ applied correctly will
SHA DI N G reduce energy

consumption are cheap

THERMAL MASS

GLARE
PROTECTION $$ to install and are low
maintenance therecore

reducing cests in the

th 4 4 H

<
@D A

FAN
long run:
PLANTS
MAINTENANCE AND $$$$$ MAINTENANCE AND $
OPERATING COSTS OPERATING COSTS
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INCLUSIVE AND SUSTAINABLE HOUSING IN |
CAPE TOWN \,\()// éwith reduced windew

I
/ | sizes, shading elements,
- |
; R\ i additien o¢ thermal
v/ !
. ‘ Lmsn |
- s 2 ) -
\ (i { <))
. i =g
; — ]
. )

I .
| mass and |mpreved

| eutdeer conditions we

i can aochieve HIGH
rm— |
=4 | COMFORT that is
'YYe " AFFORDABLE or
h T8 ' anINCLUSIVE
" |

| .

! heousing stratergy. We
I

i thercore makes use o¢

i exisﬁng infrosfructure

i and CLOSE the

HIGH COMFORT AND AFFORDABLE = SAtwms

i and poor.

llgiuuua

' ,
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OVERVIEW

OBJECTIVE

WHY

HOW

CHALLENGE

PROCESS

CONCLUSION AND OUTCOMES

INCLUSIVE AND SUSTAINABLE HOUSING IN CAPE TOWN.

SEGREGATED CITY | URBAN SPRAWL | LACK OF AFFORDABLE
HOUSING | ELECTRICITY SHORTAGE.

THROUGH RETROFIT AND REUSE OF EXISTING UNDERUTILIZED OFFICE
SPACES INTO RESIDENTIAL UNITS.

HIGH COMFORT & AFFORDABLE & NO SYSTEMS.

EVALUATE EXISTING COMFORT | PROPOSE PASSIVE STRATEGIES FOR

WORST CASE UNIT | APPLY STRATEGIES FOR ALL ORIENTATIONS AND

SEE IF COMFORT IS ACHIEVED.

COMFORT IS ACHIEVED USING AFFORDABLE LOW TECH STRATEGIES

Transsolar

mw BY | AMY SARA KOSHY

MENTOR | TOMMASO BITOSSI & MATTHIAS RAMMIG INCLUSIVE HOUSING| 22.06.16



THE END ....................

THANK YOU u

Special mention to those
who supported me along the
way, in a small or big way :

e Gokul Nair

*  Yogesh Gooljar

* Ren Gibbons

¢ Jean Rousseau

* Himal Patel

*  Emil Koshy

« Dercio Chim

*  Rhuben Jacobs

+ Kay-lee Cupido

« David Houston

¢ Arun Nair

* Imran Khakoo

« David Corbett

¢ Tom Martinez

» Olivier Carpentier
« Fernanda Schuch

* TS academy fellows,
mentors ...and my
parents !!
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