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urban landscape

industrial landscape

natural landscape

THE CASE STUDY OF
IN BETWEEN SPACES

AS NEW OPORTUNITIES

Transsolar

acadenw

As the second largest city in the
countty, Constamu grew inlond
gorgetting about its view to the
sea meanwhile, the port area

expanded south becoming the

111 largest pert in

The process legt los

1 the digserent

landscapes. These spaces are
a by pGOple but

could become |I€

development

cat rise the (!

HVING in the city.




Between 3 ingluencing

3 landscapes

THE NEED OF 1 STORY

neighbors: the histeric C it v,
the old NATDOY and the
Black S€2, there is an gormer

industry space that | take into

sfudy.

The neighbors present physical

and psychelegical borders

0 7614290

- towards each other and the

Chﬁ”@ﬂ@@ is how to we

achieve integration?

achieved

INTEGRATION
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GOAL | IMPROVE URBAN SOCIAL SUSTAINABILITY

continuous path observatory layer functional diversity

- Y Em Yy EA Yy

™

URBAN SOCIAL
SUSTAINABILITY
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As an architect | proposed an

concept that: provides
ACCesSs andlinka e
between touristic points on the
water¢ront
promotes the presence o¢ the
surreunding
environmeéents and
brings attractiveness through a
NS.

mix o T UNCT tioy

The urban development aims te:
promote the
image o¢ the city by the water

and to achieve



One of the basic

GOAL | IMPROVE URBAN SOCIAL SUSTAINABILITY

AN AE A
parameters
which degine the urban secial

sustainability is the

continuous path observatory layer functional diversity

Ntensit \/ ¢ outdoor

activities with the number o
P ki An A
PEOPIE and the [1IME

they spend outside.

OUtdoor activities can be

encouraged by T UNCTIONA]

Actlhatl~ .
and 2ESHTNEtIC architecture

but the main aspect that brings

v peeple 0 UI S a '\_,J is prowdmg

INTENSITY OF
OUTDOOR URBAN SOCIAL

ACTIVITIES SUSTAINABILITY

ne ~rd Al A
access to COMNT OV LADIE
and pretected O DEV]

SEPACES inthe

neighberhood.
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The fOCUS o My research

GOAL | IMPROVE URBAN SOCIAL SUSTAINABILITY

is on how te achieve

At AANAEr Fhernnal
ovutaoor tnermal

i At
COMTONT onan open space

continuous path observatory layer functional diversity

in order to improve
micreclimatic conditions ¢or

pedestrian use.

The ¢ollowing presentation

complements the architecture

Ny oldaY L7 i 1 7
project by retninkin ) the
eSO in consideration of

)
the people s thermal sensation

v

INTENSITY OF
COMFORTABLE OUTDOOR URBAN SOCIAL

OPEN SPACES ACTIVITIES SUSTAINABILITY

experienced outside o¢ the

buildings.

Microclimate improvement
strategies are degined ¢or the

designed outdeer spaces.

Transsaoclaadr ey BY | GABRIELA BARBULESCU MENTOR | RAPHAEL LAFARGUE OUTDOOR COMFORT | 22.06.16



outdoor air temperature (°C)

WEATHER | ANALYSIS

Constanta | Romania

temperature | humidity | wind
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winter & shoulder season: 01 october - 30april
summer: 01 may - 30 september

data file: IWEC20_constanta 154800

20

-
o

=
o

Humidity Ratio [g/kg]

293

West 270

248

Pressure: 1011.6 hPa
+ 24H/D + Operation Til

e Oh - 24h

180
South

90 East

13

Annual wind directions
Summer wind:
South segment

Winter wind:
North East segment
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The site i am investigating is

located in Romania at the

Black Sea coast and
theregore has o
subcontinental
climate. Qutdoor temperatures
range ¢rom - 10°C 1o

30° C with 2 extended
analysSis periods e
the year : cold October - April

and hot May - Sep1ember.

Humidity becomes slightly
uncemgortable during the hot
peried.

Wind is a permanent presence,
cold wind remN.E
segment and warm breeze

frem S segmem.



OUTDOOR COMFORT INFLUENCING PARAMETERS
UTCI

In an outdeor situation, people

have more AC1ADT ive

index oppottunities to adjust their
['C)
a6 extreme heat stress
very strong heat stress thermal requiremems OCCOrding
38
strong heat stress
2 to the prevailing weather

moderate heat stress

26

. ] conditions.
y diffuse solar radiation
no thermal stress .
[}
[}
In order to investigate the
slight cold stress . P ’
direct solar radiation 0
moderate cold stress. : air temperature outdoor cemfort we have to
6 ‘ ir humidit 9
B air humiarty analyze the human s bie
(]
i ) ~nA £~ ,t
: meteorelogical CONT OV
(] ¢
] index, in¢luenced by :
]
8
| v v solar radiation
) Infrared radiation
LN clot_h|.ng v ingrared radiation
activity _/\,\IW
o P v air temperature

v' air humidity
V' air velecity
v clothing ¢actor

v’ activity
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OUTDOOR COMFORT THE INFLUENCE OF: For the case o my city | chose

to investigate the ingluence o¢

diggerent:

4 ground albedo

4 wind exposure

v shading systems

taking as set parameters:

Stondard person: Mule, 175 m

75 kg, Body surcace = 1.78 m .

Emissivity coe¢ o¢ skin &

—>
=

clothing = 0.97.

dark light light light light nght. light Solar Absarpﬁon coeq = 0.7.
sun sun sun shade shade sun daytime operable low-e
70% wind 70% wind 20% wind 20% wind 70% wind operable low-e shading membrane
shading membrane 70% wind Work pergormance = 172.05 w
nighttime
20% wind Metabeolic rate 2.3
Reference envirenment: 50%
relative humidity
Cloihing:summer 0.4 clo
Transsolar winter 3.0
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WINTER & SHOULDER SEASON PERIOD

% of time with  9°C <= UTCI < 26°C

01 october - 30 april

10 am - 04 pm

UTCI

scale

extreme heat stress

very strong heat stress
strong heat stress

moderate heat stress

no thermal stress

slightcold stress

moderate cold stress

s &

dark light light
sun sun sun
70% wind 70% wind 20% wind

TARGET

light
shade
20% wind

light
shade
70% wind

Light
sun daytime

operable low-e shading

membrane nighttime
20% wind

ADD-ON

Transsolar

acaxdenw
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For each period o¢ the year

| simulated several
Variants te ¢ind the best
balance between greund wind

and sun te understand the

pest strategy

¢or a propesed urban design.

For the cold period the

combination e

lHoht greund albedo
with Ul SO1Ar expesure
and DI OtECHION ¢rom the
cold W iNd

is the strategy that achieves the

highest comfort.



Fer the summer peried, the

SUMMER SEASON PERIOD UTCl

% of time with  9°C <= UTCI < 26°C 01 may - 30 september 10am - 10 pm scale

comgort target is reached

by the combination between

extreme heat stress
very strong heat stress

H"t)ht ground a Eb@d@,

strong heat stress

moderate heat stress

wind allowed

¢low through the city streets

no thermal stress
ond%*%@d Sh@d“ﬂg

slightcold stress

moderate cold stress

* L 4 * L 2 L
dark light light light light light
sun sun sun shade shade operable low-e
70% wind 70% wind 20% wind 20% wind 70% wind shading membrane
70% wind

TARGET | ADD-ON
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OUTDOOR COMFORT

% of time with  9°C <= UTCI < 26°C

BEST STRATEGIES

WINTER &
SHOULDER SEASON SFEJEBIAQYOEDR
PERIOD
light light
sun shade
20% wind 70% wind
TARGET TARGET
Transsolar
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With this results | understand:
the HENEY al
strategies jermycity
and

Isetthe COMToOrt

tar f)@t S ¢or each peried.

The best strategies ¢or both
periods represent the comgort
targets that are curther
COMPAred with the
UTCI results reached at

local scale.



The otiginal urban design

ORIGINAL DESIGN testwith KLIMA ENGINEERING

¢eatured 4 main U utaoor

AréAa S
Uy Tl

EOCh area represems a di“eren‘r

o la e
outdoer space | /DU IUC) Y.

building entrance | exhibitions
an event plaza

an epen-air amphitheater

and o restavrant esplanude.

Having the cluster buildings set

and the outdoor areas influenced
ctn &

by the layout lecan St A

investigating the com¢ort on my

I

Transsolar

acaxdenw



SOLAR EXPOSURE

winter & shoulder period

i

kWh/m2

600.00<=

.

450 kWh/m?

533.33

466.67

400.00

397 kWh/m? 333.33

266.67

200.00

470 KWh/m? o4

505 kWh/m?

<=0.00

Transsolar

acaxdenw

In order to assess the UTCI
present on the given urban

layeut, CACTH OUTTOOT

AFE2 is analysed ¢or solar

and wind exposure ¢or the twe

periods o the year.

Therefore, in regards o¢ selar
exposure in the cold seasen , the
outdeoor areas receive a

A

| ) MTIC2anNT ameunt o¢

radiation and the spots can be

assessment:

Positive

Solar exposure



In the summer period the areas

SOLAR EXPOSURE

i uvnhader tull solar
summer period are VNAET TU Dlal

exposure which is a negative

e¢¢ect present on the site, long

expeosute: can be highly

=y

)
dangerous to the user s health.

I
|
I
I
I
|
I
I
I
|
I
I
I
|
I
I
I
|
I
I
I
|
I
I
I
|
I
I
I
|
i
KWh/m2 1 oy §9 A
: Shadin ) mitigations are
1000.00< :
! needed, either |OC2llY orby
888.89 |
837 kWh/m? L A dAantina fhe
777.78 : A 'y J
|
I [
o | master play
|
718 KWh/m? i i
444 .44 :
I
: assessment:
“ 333.33 | *
I
2 wn | Neguive [
I
1111 : ~ .
905 kWh/m? ' i Selar exposure *
921 kWh/m? |
<=0.00 1
|
I
I
|
I
I
I
|
I
I
I
|
I
|
Transsolar :

acadenw



Next, looking at the wind

WIND EXPOSURE main wind direction NORTH-EAST ®

winter & shoulder period situation. In the cold peried the

dominant wind is coming ¢rom

the N[l segment, at an

b‘ H
- v ;

average wind speed ot

The clip was made at 10 m

above sea level, equivalent with

U Magnitude
6.500e+00 . .
the elevation at which a person
6.00
: is walking en the premenade.
=-5.00
assessment:
Negaﬁve

Wind exposure

1.00

-0.000e+00
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i analyzed each 21'€2 at the
pedestrian height

to assess the wind speed and the
wind distribution through the

vrban layeut.

40% wind With the UTCl comgort target

strategy in mind, in the cold

peried to D10 CK the WiNd,

WIND EXPOSURE
winter & shoulder period

main wind direction
NORTH-EAST 0% wind

I can identi¢y areas that are

U Magnitude .
6.500e+00 ——— 100% critical asnr. 3 with
. 90 O/@ wind ceming through.

- 5.00

assessment:

Wind eggects present on the site

] stepping egsect
80% wind

¢unnel egcect

channelling e¢ect

~0.000e+00

turbulent corner e¢cect

EIIIME

.#WNI
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In summer the W I (I direction

WIND EXPOSU RE main wind direction SOUTH GN>

summer period changes to the South

segment and ¢lows with an
average wind speed o¢ 3 o 6"
N/ S. The outdeor areas are
ventilated, wind is in our

advantage.

This clip was made at the same

U Magnitude

10 m avove sea level height

6.500e+00
Eé.OO

=-5.00

relevent cor a persen walking on

the premenade..

assessment:

Positive

Wind exposure

1.00

-0.000e+00
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The same approach ¢or each

spot; in this period the situation
looks D1€ASANT with the
sea DFECZE

ventilat W\ij the urban
layeut but still area nr3 is net
ventilated eneugh.

WIND EXPOSURE T
summer period

main wind direction

SOUTH 86% wind 60% wind

Feeacomfortable

U Magnitude
6.500e+00 100% situation according te the target
- 6.00
parameters cor the summer

E—5.00

petiod, the wind should be

4.00 allewed 2t €28t 70%.

-3.00

100% wind
2.00

1.00

~0.000e+00

.ﬂd
Transsolar
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ORIGINAL DESIGN OUTDOOR COMFORT RESULTS

27%
]
€
L

ower wind lower solar
exposure exposure m

| re-ossess the comgort ¢or the

original design and

-

COMPAare it with the

er&shoulder

summer

tarne

al /}\/ S .

5’;)

W

—
2

A

Ther€suvits gor area {1},

show ¢or cold seasen a demand

¢ot blocking the wind and.
expose more to sun while in

summer the increased wind

velocity and the shade ¢rem the

building brings a great comgort.

summer
winter&shoulder
summer

winter&shoulder
winter&shoulder

A W /;/
For area N Z, cold seasen

lower wind lower solar demands lowering the wind

exposure exposure
increase wind
exposure

lower wind

exposure
exposure while summer lowering

the selar expesure.

Transsolar

acaxdenw



After this results | identigied

ORIGINAL DESIGN READAPTED INTERATIVE PROCESS

the WEAKNESSES of the
original urban

design and I start

geometry test 1 geometry test 2 geometry test 3

readapting itte
mitigate the comgort

reqoiremems.

A series o¢ test geometries

were put through the same
iterative precess o¢ simulatiens
and an optimized layeut was

identigied.

MASSING SOLAR WIND

ORIENTATION UTCI
SHAPE SIMULATIONS

OPTIMIZED
DESIGN
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OPTIMIZED DESIGN

OUTDOOR COMFORT

Transsolar

acaxdenw

Design criteria are applied to the
vrban site and eptimizatien

decisions have been made.

While the SO AT

can be solved with local remevable

AN

systems, the V1110l aspect can
be more egiciently tackled with a

change in the orientation and shape

o¢ the geometry.

The '

€0, optimized
design keeps roughly the square
meters og the DU T NS and

the 1 AV CAE still svited gor

their usage.



SOLAR EXPOSURE

winter & shoulder period

N
kWh/m2
600.00<=
533.33

370 kWh/m?
466.67
400.00
330 kWh/m?2 pP2ea
266.67
200.00
3
- 133.33
2 500 kWh/m?
66.67
495 kWh/m?
<=0.00
Transsolar

acaxdenw

The new design passes through the
same If@rative
proces

£ 535 of investigating the

solar expesure ¢or each period.

In the cold period by
CNaNgINg the
massing | was able te keep
the solar expesure o the areas. Sun

is in the advantage o¢ the open

spaces ¢or this season.

assessment:

Positive

Solar exposure



SOLAR EXPOSURE

summer period

kWh/m2
1000.00<
888.89
695 kWh/m?
777.78
666.67
665 kWh/m? 2=
444.44
333.33
222.22
2 862 kWh/m?
903 kWh/m?
<=0.00
Transsolar
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While in the summer period the
spots 2 and 3 are still cully exposed,

"
|

the spots 1 ond 4 are

mMoroved
improveda.

it innAatini
Aslocal IMITIN yation,

operab

e Sun
SNAdING systems are

proposed to lower the selar

eXPGSUYG.

ex Nenufar sunshades by Samea

assessment:

Positive

Solar exposure



The wind sitvatien ¢or the

WIND EXPOSURE main wind direction NORTH-EAST T

_ _ optimized design in
winter & shoulder period

the cold season looks better.
The MASSIN ?) is actually
pro tectin ©) the outdoor

spaces ¢rom the cold NE wind.

assessment:
Positive

Wins protection

U Magnitude

6.500e+00
Fé.OO

500

1.00

- 0.000e+00
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WIND EXPOSURE

winter & shoulder period

main wind direction

NORTH-EAST

U Magnitude
6.500e+00

6.00

- 5.00

1.00

-0.000e+00

40% wind

100%

2
40% wind

20% wind

20% wind

Transsolar

acaxdenw
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Besides CNANINT the
shape and
orientation e the
buildings,

l added andsimulated a
glass wallas |0 C A
MEASUIE te protect even
more area nr.4; the restauvrant

esplanade.

For area nt. 3 the new orientation
o¢ the slope with the tow buildings
parallel blecking the wind, the
eggects o¢ stepping and funnel are
avoided and the com¢ort o¢ this

area increases signigicantly.



WIND EXPOSURE

summer period

U Magnitude

6.500e+00
Fé.OO

500

1.00

- 0.000e+00

main wind direction SO UTH

Transsolar

acaxdenw
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The wind situation ¢or the
optimized design i
the summer seasen is alse goed.
The new shape and orientation o
the massing is allowing the South
wind to ¢low through without

creating discomgort.

The areas are well ventilated and
svited ¢or the outdoor activities

required by the design.

assessment:

Positive

Wins exposure



Acording to the target parameter

WIND EXPOSURE

summer period
main wind direction
SOUTH
100% wind
U Magnitude

6.500e+00 ——— 100%
6.00

=2y

related to wind expesure, almest all
the areas recieve o 0)0 O a
EXPOSUINE€ te wind (higher

then 70%) .

60% wind

Area nr. 4 shows a 60% exposure

due to the presence o¢ the wind
blocker wall on the edge o¢ the

plat¢orm. This wall can be proposed

as removable according te seasen.

- 500

2
100% wind
85% wind

1.00

-0.000e+00
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Ovutdoor comgort simulation

OPTIMIZED DESIGN OUTDOOR COMFORT RESULTS

results show cor both o¢ the
periods the comgort tar )g‘

being I eacned even

exceeded in the summer case

winter&shoulder

due to the wind access o¢ 85% on

lower wind  target the area nr 3.

exposure

The same methodelogy has

been applied ¢or the other 3
outdoor areas and the resvlts

gor both perieds o¢ the year

reaches the target and the

-~ 4

~mnl At Fhroolh Al A
comrort tnresnoic

¢ot the climate and activities

winter&shoulder
summer

winter&shoulder
summer

winter&shoulder

in case.

target target
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ORIGINAL DESIGN OPTIMIZED DESIGN The research aims to provide

outdoor spaces based on climate

com¢ort strategies.

IhCONCIUSTION, the comgort
o¢ outdoor envirenments can be
signigicantly [ V1D OV E0 net
lneAal
only threugh |0 C 3 1

measvres

that upgrade
the urban plan but even more by
playing with the

MaSEIND atits concept stage.

‘Good public spaces enhance community
cohesion and promote health, happiness, and
well-being for all citizens as well as fostering
/nvestment, economic development and

environmental sustainability.” THANK YOU I

One highlighted conclusion is that
each outdoor space requires site-
specigic and custemized com¢ort
UN-Habitat |for a better urban future

strategies that consider

geographical lecation as well as the

unigue built and climatic context.
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