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ldenﬁfying spaces needed by the People

1. Public speaking and
Street Theatre

Source: (Author)

Source: (Avthor)

4. Relaxation Spaces
saoedsg Buges 'z

3. Street Vending

Source: (Mukwuzhi, 2017)

Source: (Mukwazhi, 2017)

Transsolar

m‘w BY | INNOCENT MHANDU MENTOR | JOCHEN LAM OUTDOOR THERMAL COMFORT | 15.09.17

Spaces needed
include; eating
spaces, relaxation
spaces, street
vending spaces and
public speaking
ond street theatre

SPGCQS.

Mukwozhi, P. Zimbabwe To Street
Vendars.,http://www.npr.arg/secﬁens
/goatsandsoda/2015/06/15/41466287 8/
zimbabwe-to-street-vendors-pack-up-

clecn-uP-shiP-eu?/..N.p., 04 Sep. 2017.



Space creation -Zoning the City

centre inte islands.

EXISTING SITUATION

- Islands organize
the city reads inte
twe digcerent
networks which are

the primary ond

<«—p Public transport and cars at 50km/h Public transport and cars at 50km/h At 4
<—)p Private vehicles at 20km/h =Nl se““dﬂry netweorks.
<(—)p Pedestrian and cycle zone At R

The city roads will be organised into two different networks informed by their traffic volume.

- Primary Network, - high traffic volumes used by public transport and private motorized vehicles;

- Secondary Network, - low traffic volumes and roads are included in the island to be primarily usal by
local traffic.

Inside an island, access is only granted to residents’ cars, emergency vehicles and freight
distribution vehicles.
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-More diffuse radiatien than beam radiatien

50 4

grom November — March because o¢ the
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summer cloud cover.

Total 1856 kWh/m?/a ® Ground Reflection 0 kWh/m?/a = Diffuse Radiation 866 kWh/m?/a = Beam Radiation 990 kWh/m2/a
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-The daily evtdeer
temperatures range
grom 3OC - 37OC
annually. The coldest
peried is ¢rom June
te end o¢ AUgUST and
the hottest period
occurs ¢rom
September till the

end o¢ Nevember



ind analysis.
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-Prevailing winds
predeminantly crem

the South Eosterly

throughout the year



-Street design

TRNLizord Medel.

scenarie simulated

by se¢tware

uTcl TRNLIZARD.
extreme heat stress 50 ‘Comforf quunﬁfied
k| very strong heat stress 40
e e = = ol e e = = =y strong heat stress
! | f| moderate heat stress |y using the Universal
| no thermal stress -
CLOTHING - = 10 Thermcnl Climm‘e
ACTIVITY ﬂA'R TEMPERATURE] slight cold stress
0
|
; derate cold stress
il -~ | 1ndex (UTCD).
strong cold stress -20
S .30
very strong cold stress
-40
extreme cold stress
-50

Comfort peints are created to show the thermal

perceptions at 15 di¢cerent points in the street.
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OUTDOOR THERMAL COMFORT OUTDOOR THERMAL COMFORT | -Woerst-case
Hotrost Poried Ccldm Poried scendries ¢or the
\ Ve Sep-Nov_UTCI (0700 - 1800hrs) Jun-Aug_UTCI (0700 - 1800hrs) --.\ / 7~

heottest and celdest

No shading + 6 m/s air movement

Coldest period simulation uses the extreme

Unshaded + 0 m/s air movement

peried were

simulated.

0.0m\s

—

Low Buildings High-Rise Buildings
E-W N-S

-Hottest peried simulation uses the extreme

conditions which include; expesure to selar
° ° Y Yposure e se conditions o¢ high wind velecity at 6m/s and the

radiatien, and ne still wind movement. The results )
results show a 58% (ne thermal stress) perception

show a 30% (ne thermal stress) perception
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Exisﬁng thermal perceptions.

-Thermal perception

assessment done at

peints A; B and C

gor the hottest period

(September -
Novembert) in the
street to assess the

exlsting conditions

~
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Strotegies gor the hottest period
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1. Initial shading (in the corm o¢ a 4m everhang te the side walls)
2. Increase in shading te 75% (using umbrellas, retractable awnings and plonting trees in the centre o the streets).
3. Increase o¢ air movement to 2.5m/s using ¢an.
4, Adiabatic cooling.
Transsolar
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1.

-Strotegies gor

cooling include:
Protection grem
solar radiatien
by shading
Increase air
speed: by
previding cans
A diabatic
cooling

Cooling by

plants  threugh
evupotranspirui
ion



Street design prepesal
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-Om‘door eating spaces
close to the buildings and
relaxation spaces. Street
vending spaces aleng the
streets to provide
circulatien space on either
side o¢ the centrally

positioned vending stalls.



Thermal perceptions acter interventions.
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-Shading is applied te peints
A, B and C. This is made
possible using deciduous trees
and mevable shading
elements. This allow the solar
radiation in the coldest peried

gor thermal comort.

1 Pretection

grom solar
radiation by shading
2. Increase  air speed: by
providing ¢ans
3. Adiabatic cooling
4, Cooling by plants threugh

evapetranspiration



Conclusions.

-The ¢indings show that each strateqy makes a clear contribution te
improved com¢ort, with the greatest reduction in thermal stress

previded by a combination o shading and increased air velocity.

-The use o improved climate based design strategies aids in a result
o¢ a more balanced urban envirenment where everyene ¢eels happy
and sage including empowering the secial and econemic capacity o¢

the local community.
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