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NEW DELHI density > 5x FRANKFURT density

;ToJa\f cn'hes are exper‘iencinq

Eunpr‘eceéen'f’eg Aensfhes SYVJ on

comparing New De”ni s five tfimes
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CITIES
In 20 years, India’s cities will have to accommodate 250 million to 300 million o ,'
more people than they do today. That's the equivalent of 11 New Delhis. ’0 1. CHINA
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' ELECTRICITY

of the 1.4 billion people of the world who
have no access to electricity in the world,

India accounts for over 300 million.

jd= WATER

&4 Only 74% of urban households in India are served
44 by piped water supply. No Indian city has piped
*¢  water 24 hours a day, seven days a week—4 ta 5

hours of supply per day is the average.

OPEN SPACE

Green capita in cities lower than acceptable as per UN HABITAT

NEW DELHI yizcci LAST AMONG 95 CITIES by the un

POLLUTION

By 2015, India is expected to become the
world’s third largest emitter of carbon
< . dioxide—it ranked fifth in 2005.

In liidia, in the next 25 years,
most cities are likely to double their
size in terms of population and more

G than douign arsa, TRANSPORTATION

The number of private vehicles in India is expected
to grow by more than 3 times by 2021.

ety i Gy 2012
gy (el iy (s iy (i iy (s ey 2021

| ' URBAN HEAT ISLAND EFFECT |

(limate abnormalities, and increase in annual mean minimum temperature

15% INCREASE IN ACDEMAND IN LAST YEAR!

Persons per Km?# City population
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beélow 100

data not available

For more information on how IBM s helping to bulld smarter;
mare sustalnable cities visit: www.lbm.com/smartercities
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Eeﬁec'f, which infum increases

energy demand.,
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SHIFT in TYPOLOGIES ;

GENTRIFICATION Thie resuls in gertefication of our
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METHODOLOGY | RESEARCH

Pressing issue!!
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PROJECT DEFINING STRATEGIES for OUTDOOR COMFORT

- Climate Analysis
-Tool for comfort
- Comfort Scenarios

OUTDOOR COMFORT INDEX.
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¢ INFRARED RADIATION ‘ :
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E-nne firs‘f par"l' of‘ﬂne. pr‘ojec‘f is
RESEARCH which inchded
D wajxfinq ou‘l’c\oor"l"ner‘ma| comfor‘l'

in‘ferac‘hon fac‘fors. \A!e C]nose

univer‘saHJnermal c|ima‘(’e incJex
 (UICT) o evaluate wser comfortand
;‘l'al(es in‘l'o accoun’l"ﬂ\e fo”ow'mq .
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n 'fropical Lo’f ancj HumiJ c|ima‘fe.
Sfeps fo”owec] are.

Ea)Chma'fe Qnal\fsis

b) Comfort Tools

c) S‘fra‘feqies for micro climste



CLIMATE | New Delhy,

Dry Bulb Temperature
Max. Outside temperatue 45°C
Min. Outside temperature 4.8°C

Yearly mean Qutside temperature  24.9°C

Summer from March to October

Relative Humidity

359% Humidity > 14g/kg
Annual precipitation average of 700mm

Monsoon from July to September

Wind
Average annual wind velocity 1.5m/s

Wind relatively more during the hot and dry
season, during the daytime.

12PM

12AM

Dry Bulb Temperature {C) - Hourly

12AM

12PM

12AW

Relative Humidity (%) - Hourly

12AM

12AM

Wind Speed (m/s) - Hourly
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' l E a)C'ima‘fe pfna|\gsis

pf'mOs'f 807~ of ]_nc‘ia exper‘iences
'N ]no‘f anrJ ]numiJ c|ima’l’e anJ New Denni

2 . .

HE-S c]nosen for‘ mves'hqa'hon as Ti'
19
15: exper‘iences 3 more e)d'r‘eme summer

i:'i125 anJ win’i’er‘, compar‘eJ fo most.

Fiq l ) De,”ni experiences |on<3
10; summer fr‘om Mar‘cL\ '!'o Oc'foLer‘ antJ
1 'Hhe '{'emP rises up‘fo 1g0C

5‘62 Fiq 2) Monsoon occurs fr‘om Jv«l\{
u; to Sep. For‘ 3‘;7'* of'ﬂhe Jear ]numirjﬂ'\f
“i ou'tsitJe s aloove l1q/kq w]nicl\

33
24 causes cli.scomfof‘f

14;

°' Fiq3> The average anmwal wind is

( ].gm/s anrJ itis more Jurinq'ﬂhe
':( Ja\,‘hme inThe. hat and rJr\f per‘iocl .



CLlMATE | New Delhi Transsnlarmé

) SUMMER . ' 2)Climate Bnalysis
UTCl < 32%C prae N MONSOON e ’ We map UTC]. over the year, which
is considered comfortable in hot and humid B z tokes info accourtthe Jr\i bulb Temp,
dimate - relstive ‘numirl?"\i, wind and considers
UTCl < 9°C 2| mean radiaritemp ofthe swrrounding
experiences cold stress 12PM 2 same as the 3 mLi erttemp ( open

‘ i field condtion).

25% of year UTCI > 32°C ™ I _:
72% of Summer UNCOMFORTABLE i In o hot and humid climate
(Summer- daytime) 12AM UTCI ¢ 326C is considered

Universal Thermal Climate Index (°C) - Hourly

comfor‘fa[ole. \!Je can see ]ner‘e ﬂ'.a'i'
;'Hhe monsoon per‘iocj wfﬁn \niq\n ]numirjfl'\i

anc‘ les.s winc‘ is most uncomfor‘faue.

HORIZONTAL SOLAR INSOLATION *°° ] F 2o | Wirfer s ot problemafic and wih a
lniq]ner‘ c|o‘Hhinq fac‘l’or‘, 'Hner‘ma| comfor‘l'

200 - 200 !
! can Le easi|\1 ac)nievetj.
150 - e » | so
137
a9 ! o
100 - - - 52 %0 . 100 E ]2/‘* of summer Ja\ﬂ"me is

- “ s4 uncomfor‘l'alole. PM(J Jurinq‘ﬂhe Lo‘f anrl
” _J l I I I I I l - l_ e «Jr\, summer, c‘ue o Iess clouJ cover
o j ' ' ' ' T ' ; " " " " T - O i‘ﬂner‘e is ]niq‘n Jirec‘f so|ar raJia‘hon.
mar apr may :



CLIMATE

WIND

Average annual wind speed is 1.49m/s

During the summer predominant wind is from
NORTH WEST ( when UTCI > 32°C)

During the winter predominant wind is from
the SOUTH WEST ( when UTCI < 9°C)

Transsolaracadenmy

ANNUAL - tji":i— UTC > 32°C ; K - e éa)Chma‘fe pmalxgsis
sem /\ / - e ~ = i\l\ﬂne\n UTC]_ 3 520C, 'Hhe pr‘erJominan‘l'
/ 00 ;winJ (Jir‘ec'hon is fr‘om 'Hhe Nofﬂh‘
4 00 ;\l\les-t This preserts an opportinty
Lo ;Jfo channel wind from the NW in site
5,00

§p|anning To impr‘ove comfor‘t

\ \ \
\\\\\\\
uuuu

Wind-Rose Wind-Rosa

NEW DELHI_IND NEW DELHI_IND

1 JAN 1:00 - 31 DEC 24:00 1 JAN 1:00 - 31 DEC 24:00

Hourly Data: Wind Speed (m/s) Hourly Data: Wind Speed (m/s)

Calm for 0.00% of the time = 0 hours. Calm for 0.00% of the time = 0 hours,

Each closed polyline shows frequency of 1.2%. = 103 hours. Each closed polyfine shows frequency of 0.4%. = 33 hours.
UTCl < 9°C

Wind-Rose

NEW DELHI_IND

1 JAN 1:00 - 31 DEC 24:00

Hourly Data: Wind Speed (m/s)

Calm for 0.00% of the time = 0 hours.

Each closed polyline shows frequency of 0.0%. = 3 hours.



TOOLS FOR COMFORT : SUMMARY el

1) Conort Tole

{} At ‘ F the climate analysi
L E rom (he climale ana \fSlS we
Shading Increasea wind  Adiabatic Cooling understand the need for
SHQD].NG fo pretect from solar
Er‘ac\ia'hon
:INCREASED WIND helps improve
! comfort

ADIABATIC COOLING redsces air

;‘femperafure



TOOLS FOR COMFORT

g o

BASE CASE

A person standing the entire year on a black surface
receiving full solar radiation and almost no wind.

BLACK SURFACE
NO SHADING
NOWIND

Year Summer | March - Oct Summer day
8760hrs 4165hrs 3141hrs

25%
37%
48%
52% 30%
" Comfortable 1250hrs Comfortable
19%
14%

20%

628hrs Comfortable - 614hrs Comfortable
[ l.olTCI<0 0<=UTCI<°9 m9<=UTCI<26 26<=UTCI<32 = 32<=UTCI<38
Moderate cold stress Slight cold stress No thermal stress Moderate stress Strong heat stress

Summer night
1024hrs

3%

60%

c) Sl'r‘a‘feqies Jfor‘ micr‘o—c|ima‘|'e

;To eva|ua‘(’e 'Hne mm‘er‘a‘hon eﬁec‘(’s of

Winter | Nov-Feb
2040hrs

differert strateqies towards optimizing
door thermal confort, we consider

| BASE CASE which <hous

During summer daine only 207 of
Hlnetme t ie confortable. and during

| summer viglitfime 607+ of the fime

23%

94%

Comfortableé s comfortable

" mUTCI>=38 :
Very strong he:



TOOLS FOR COMFORT

g, [P o

HIGH SOLAR REFLECTIVE SURFACE

WHITE SURFACE
NO SHADING
NO WIND

Year Summer | March - Oct Summer day
8760hrs 4165hrs 3141hrs
18%
25% 27%
37% 35%
23%
1% B9%! 9%
59% Comfortable 39% Comfortable 29% Comfortable
20%
31%
24%
19% e
31%
14%
1% .
6%
0% 0% 0%
mUTCI<0 = 0<=UTCI<9 m9<=UTCI<26 26<=UTCI<32
Moderate cold stress Slight cold stress No thermal stress Moderate stress

Summer night

Strong heat stress

Winter | Nov-Feb

1024hrs 2040hrs
G
16%
23%
36%
37%
11%]7
32% 71% Comfortable
1%
28%
0% 0%
m 32<=UTCI<38 mUTCI>=38

Very strong heat stress

c) S‘l’r‘a‘l’eqies for micr‘o—clima'l'e

iFor‘ ‘I'Le pavemevﬂ' ma‘(’er‘ial solar‘
Er‘eﬂec‘(’ance or a|LeJo ,is the primary
iJeTerminan‘f of the material's maximum

surface temperature.

EConven‘honal pavinq ma‘l’er‘ials sv«cln

ia.s asp)naﬂ 'Ancl concr‘ej'e ]nave .so'ar‘
;r‘eﬂee‘(’ances of g 'l'o 16 pe,r‘cen't
iw]nicln means ‘Hhexi aLsor‘L) ig fo

560 per‘cen’f of'Hne ener‘q\{ Y‘QSCL\lY]q

MOStly "Hv\em ||<3H"Co|or‘etj pavemen'fs w‘Hh

Comfortable:

1%

COld stress imferna‘fel\i permeame pavemeﬁts SISO

.SO|8Y‘ r‘eﬂec‘fances qr‘ea'fer‘ _ﬂl'aﬂ ][.;

Iper‘cen’f r‘etjuces sur‘face mean r‘azJianT
‘femper‘a‘fur‘e \!Je see i/° nmpr‘ovemen'f
im summer W'Hn _)u.s'l' |ﬂ\pr‘ovmq 'Hne

i qr‘ouncl ma‘femal.

i]nelps keep sur‘face Temp |ower‘ 'Hnr‘ouq]n

tevaporafive coo|inq.



TOOLS FOR COMFORT
o3 ]“m’ )

FIXED SHADING
0% Transmittance

BLACK SURFACE
0% TRANSMITTANCE, SHADING
NO WIND

Year Summer | March - Oct

8760hrs 4165hrs

25%

37%

23%

13%]

65% Comfortable =~
20%

19%

31%

1%

0% g 0%
mUTCI<0 = 0<=UTCI<9
Moderate cold stress Slight cold stress

19%]

49% Comfortable

32%

m9<=UTCI<26
No thermal stress

31%

14%

6%
0%

Summer day
3141hrs

31%

’

Summer night
1024hrs

36%

28%

0%

26<=UTCI<32 m32<=UTCI<38
Moderate stress Strong heat stress

-—— -
_-——— T RS -

c) S‘l’r‘a‘l’eqies for micr‘o—clima'l'e

:Opac‘lue fixerj sLaJinq r‘ecjuces

exposv«r‘e 'l'o .solar‘ r‘atjla'hon mclemq

Wint%J‘O'?]OV'FEb mfrareJ raJna‘hon, which keeps the
rs

2 3% :.sur‘face TemPer‘a'hAr‘e Iower‘ an«J ’Hnus

iimpr‘oves comfor‘f.
;However‘ ‘Hhe L\ea'f'h‘an.smﬂ'l'eA Jurmq
i’ﬂne fJa\’ ‘Hnr‘ouql‘. ‘Hne .s]nameq s Trappetj

Eeven Jurmq niqln‘(', cr‘ea‘hnq 3 reverse

23%

ieﬁec‘t Hence we see a Jecr‘ease

Eof 37° m comfor"l' ]nour‘.s Jur‘inq'ﬂne
MOSﬂY 'summer‘ niq‘n‘l’ wlnen comparecl 1o
e B2%T comfortable Comfortable:

L)a.se case.,
71% E]_n or‘c‘ef‘ 'l'o ‘fake aAvan‘(’aqe Of ﬂqu ‘Sk\f

icoolinq po‘l’en‘ha|, oper‘aue s)nac‘inq is
iaJvisaLIe.

0%
mUTCI>=38
Very strong heat stress

o Operable shading will allow the ground to \\

reject heat absorbed during the day to the sky )

-
i

\



TOOLS FOR COMFORT
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OPERABLE SHADING
0% Transmittance

BLACK SURFACE
0% TRANSMITTANCE, OPERABLE SHADING
NO WIND

Year
8760hrs

25%

23%

23%

Summer | March - Oct
4165hrs

37%

16%]

68% Comfortable =

20%

31%

0%

mUTCI<0
Moderate cold stress

19%

1%
0%

= 0<=UTCI<9
Slight cold stress

33%

23%]

53% Comfortable

m9<=UTCI<26
No thermal stress

Summer day Summer night Winter | Nov-Feb
3141hrs 1024hrs 2040hrs
' "

23%
36%

38%
32% 72% Umicomfortable

31% 71%

32%

14%

6%
0% 0% 0%

.

26<=UTCI<3h m32<=UTCI<38 mUTCI>=38
Moderate stressI Strong heat stress Very strong heat stress
I -----
1 _e-mTTT T TS -
s ’+’ b ~ ~
’ N

III Significantly more comfortable days and \\l
\ also improves Nighttime comfort

-
i

c) Sl’r‘a‘l’eqies for micro—clima'l'e

50per‘a|o|e slnachnq‘fakes atJvan‘l’aqe
of niq‘n‘f Sk‘i cooling poferitial, and
EQHO‘NS ‘Hne qr‘ouY\tJ fo rejec‘f hest
;aLsor‘Lec! Jurinq‘ﬁhe c‘a\f fo the sky.
Eﬂns Iower‘s 'Hne .sur‘face mean r‘atjian'{'
;’Tempera‘l'ur‘e. nnere\tor‘e we see 3 ].27=
Eincrease in comfort hours Jurinq
Esummer niqln‘f wlnen compareJ o ‘ﬂne

iloa.se case.
Mostly :

Comfortable:



TOOLS FOR COMFORT
{J‘} (‘ c) Strateqjes for micro—climate

— ;E|eva'fe4 winJ improves comfor‘l',
;especia“\f Jurinq‘ﬂne )no'(' antJ )m,«miJ
INCREASED WIND SPEED 2m/s ear Summer | March - Oct Summer day Summer night Winter | Nov-Feb days ofthe year and we see
- o i 53“ overal| improvement of 67 in
BLACK SURFACE 22 1o comfort hours during summer, when
;':l}“s"ve:":';ﬁ » Ecompareé fothe base case.

23%

1] Bew! 6%] 7% 1 Mostly

. 2% 539 Comfortable 36% Comfortable 26% Comfortable % 67% Comfortable Comfortable:

31%

19%

18%
31%

14% 28%
3% I . . 2%
6% %
- a%  Cold stress - . o X o . - Cold stress

mUTCI<0 0<=UTCI<9 m9<=UTCI<26 26<=UTCI<32 m32<=UTCI<38 mUTCI>=38
Moderate cold stress Slight cold stress No thermal stress Moderate stress Strong heat stress Very strong heat stress



TOOLS FOR COMFORT
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ADIABATIC COOLING

BLACK SURFACE
NO SHADING
NO WIND

90% HUMIDIFIER EFFICIENCY

Year
8760hrs

13%

25%

23%

Summer | March - Oct

4165hrs

37%

o 9%

61% Comfortable =~

20%

31%

0%

mUTCI<0
Moderate cold stress

19%

1%
0%

= 0<=UTCI<9
Slight cold stress

20%

13%]

26%

m9<=UTCI<26
No thermal stress

Summer day
3141hrs

I 26%
12%]
43% Comfortable 32% Comfortable ~ #2*
31%

23%

14%

Gn/ﬂ .
0%

26<=UTCI<32
Moderate stress

Summer night
1024hrs

36%

38%

0%

m32<=UTCI<38
Strong heat stress

77% Comfortable

Winter | Nov-Feb
2040hrs

e
5%

19%

23%

1%

0%

mUTCI>=38
Very strong heat stress

Mostly

Comfortable

c) Sl’r‘a‘l’eqies for micro—clima'l'e

;PfJiaLa'hc coolinq using 3 lniqln
E]numizjifier elliciency improves ‘Hne
écomfor‘f ]nour‘s siqnifican‘ﬂ\; .

EHer‘e ifis cr‘ﬂ'ucaHo use 'Hne r‘iqln'f
éecluipemen'l"fo ensure evapora‘hon
;wfﬁnou‘l' |eavin<3 a Jamp fee|im3 on ‘Hne

user.



Transsolaracadeny

TOOLS FOR COMFORT : SUMMARY

- c) S‘fra‘i’eqies for micr‘o—clima'l'e
£ [ e, %
| “"h‘ . To conc|u4e Jl:r‘om ‘Hhe ana|\1.sis we
Shading Increasea wind Adiabatic Cooling find wse of high albedo maferial
EQY\(J s]natjinq as ‘Hne most eﬁec‘hve

ianJ economica| passive s‘fra'feq\i To

;ac)nieve ouﬂoor‘ comfor‘t
~ | PASSIVE STRATEGIES PP ainink POY
UTCl < 32°C e AN
| \
\
\
\/ X
— \
\
\
1
— 1
36% 43%
BASE CASE HIGH SOLAR FIXED SHADING  FIXED SHADING OPERABLE SHADING INCREASED ADIABATIC
BLACK SURFACE REFLECTIVE 50% Transmittance (% Transmittance 0% Transmittance ~ WIND SPEED COOLING

NO SHADING SURFACE
NOWIND
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METHODOLOGY | DESIGN

iﬂne .seconrJ par‘f of'Hne pr‘ojec'l' =

'DESIGN
) ) To Jemons'fr‘a'l'e app'ica’hon of‘Hne
7 - Climate Analysis ) ', | strafegies in afest-bed plaza.
Pressing issuel! ~Tool for comfort ﬁ[} — /7 \P1 L |
. . 65191’) ; N :
... - Comfort Scenarios \‘ ___________________ o’ OPflleG §T° umjer‘.s'l'anc‘ a‘f'ﬂne J(-me grain, wlwa'i'
PROJECT DEFINING STRATEGIES for OUTDOOR COMFORT APPLICATION IN TEST-BED foyers impact design decisions.
:_l U ﬂ Jesiqn process Yo convert clima'fe
W= D-*FW]*U is‘l'r‘a‘feqie.s irfo concrefe solu‘hons.
Reseach Design
OUTDOOR COMFORT INDEX. SITE ANALYSIS

utcl —

. 3 o1 )
i o
_& AIRTEMPERATURE
1 "
‘ HUMIDITY

DIFFUSE SOLAR

RADIATION

DIRECT SOLAR
RADIATION

oo
oo
oo

’
L’ INFRARED RADIATION : :



DEMONSTRATION PROJECT : New Delhi b = L
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e hj_ll

Dymg Urban DIS’[rICt N ':Egiﬂi:ﬂi'il- ,tff"': L2 TP T 5 _ 1 .-L' \I\Ie c]noose a J\pnq commermal

: t *I'a l i ;mlj - gy iw]nic)n s ear‘—mar‘kec‘ J(‘or‘ qen‘friﬁca'hon.
[ - “ - - [ ,

-

Detoriated conditions

Gentrification

NEHRU PLACE

Not Comfortable

Not Programmed

No Green Provision

o . 8 |
e ‘ A\ S“ Water problems ALL  OF THESE ACTIVITIES ~BRING:

1,200,008

PEOPLE TO NEHRU PLACE EVERYDAY%




MACRO SITE ANALYSIS

OFFICES LOCAL ECONOMIES EATERIES
COMMERCIAL ENTERTAINMENT SMALL SHOPS

' STl'e pm’olem

iNe)nru p|ace alreaJ\i ]nas a J(-me—
iqrain ne‘(’wark of peJes‘l'r‘ian s‘h‘ee‘l’s

iantJ p|azas. However‘ from 'Hne

Epic‘fure we can izjevﬂ?f\’ 'ﬂnan‘Hhe seﬂ:

METRO STATION

. L.’: 'IL-I,‘.- 2 = is]naJeJ narrow sfreefs are over
-~y _,,.-_.; %j; iuseJ wlner‘eas ‘ﬂne lar‘qe plazas
: NG

wEnre _':-f?-_-‘--...- b L
Ay

_. 5 1 _-'l.".-_?.
- r;‘ir': E:J

| i 3 : iu‘h'izec‘.
1 ey 3 w :

._-.'

: AR Ear‘e uncomfof‘i'aue amJ )nence umJer‘
]f we can program and creafe
Ecomfor‘f n 'ﬁne |arc_,e plazas, we wi“
;:Jeconqes‘fﬂne bettle neck areas, and
stthe same fime support more local

E economies.,

i g, o
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MACRO SITE ANALYSIS | SUNHOURS

ANNUAL 4198 hours

R



.
T 1
ranssolaracadeny

|

SITE ANALYSIS | PROGRAM

Sfl'e program analqsis

\‘w!_.-—f"{ A Movement ﬂms plaza s n ‘Hhe peJes‘l’f‘ian Pa‘ﬂn
- connecfing the two franst stafions (

;Me‘h‘o GY\J Bus) on eTHner‘ enJ olc‘ﬁne

ipr‘ecinc‘t Hence a |o‘l’ of Peop|e move

Metro station

Evia ﬂns area Jur‘inq‘ﬁne (Ja\f.

Bus stop



Transsolaracadenwy

SITE ANALYSIS | PROGRAM

Sffe program anal\fsis

-nne qr‘oun(J ﬂoor‘ s mo.s'H\f commer‘cia|

. A Movement

rDI Restaurant

anc‘ res‘fauran'fs, w)nic]n can spi” on fo

'Hne p|aza antJ ac'hva'fe 'Hne qr‘ov«ntJ ﬂoor‘

Commercial



SITE ANALYSIS | PROGRAM

P
e

=N

A Movement

M Restaurant
%‘ Commercial
wal

Transsolaracademy

Sffe program anal\;sis

E-nne oﬂices sur‘r‘ountjinq ‘Hhe plaza wi”
iLf‘mq |arqe foo'ffa“‘fo ‘Hne p|aza Jmnq

'ﬂne ||mcln ]nour‘ amj aﬁer‘ oﬂ-lce lnov«r‘.s

E-nm.s makes 'l' a \nalo|e Ioca'hon for‘

iloca| economies To Ioe set up.



SHADING STUDY | 21 March sunrise 06:28, sunset 18:27

25% shade in plaza |
10:00 13:00 16:00 iMar‘c‘n 215‘1’ is usec‘ fo evalua‘i’e‘ﬂne

Sffe anal\f.sis

i.s]nading conJThon on 'Hne plaza, as
isimi|ar conclfhon wi“ pr‘evai| for‘ most

ipaf"" of'ﬂne summer,

m buldings tsefl shade 267 ofthe

ploza.




SHADING STUDY | 21 March sunrise 06:28, sunset 18:27

25% shade in plaza |
10:00 13:00 16:00 Evalusting dfferent shading
\ X " \ icon iqm‘a’hons, we fnr\rJ 'Hha’i' L‘f

Sﬂ'e anal\fsis

Epr‘ovicjing s)nazje over ‘H;o/" area, as
is]nown )nere, we ensure ]0‘]‘;7«
islnac‘eJ areas in 'Hne p|aza.

70 - 75% shade in plaza by cOVering 45% of the area MOST CRITICAL TO SHADE
10:00 | 13:00 16:00

e

Most exposgd sun
1

-




Transsolaracadenmy
SITE DESIGN | PROGRAM

SPILL OVER CAFES éFroqrammmqﬂwe plaza

3:00 :
12:00 ) 15:00 | 19:00 ) -23:00 m\e Cafe.s are p(‘oqf‘ammetj'{b spi“
Eon'to 'Hhe p|aza. ‘nne\f ca'{'e,r‘ ‘l'o 'Hne

ipeople w0r‘l<'mq n 'Hhe .sur‘r‘ov\nrlinq

io ices. n\e wi" oper‘a‘l'e Jv«r‘inq ||mc]n

‘A4 » |l | A | - E)nou(‘ antJ aﬂ'e,r‘ oﬂice ]nour‘s MY\TII |8Te

n iq‘n’t




Transsolaracadenmw

SITE DESIGN | COMFORT

SPILL OVER CAFES Fogranning « Conot

12:00 - 15:00 | 19:00 . -23:00 EPr‘ovichnq s'naJe antj e|eva’|'ecl anr

Espeetj improves comfof'l' ‘nour‘s L\f
— 307", Lowe\/er‘ mn a c‘ininq scenario
Ev]r‘aﬁ may no‘l’ L:e pr‘efer‘r‘ecl.

iFor‘ f’me c"minq r‘es‘l'aur‘an‘l's, coo|ec‘
iﬂoor‘ wTHn ac'h\la'i'etj $|3L2 SY\(J |ow
iwincl speeJ can pr‘ovirle muc)n more

Ecomfoft \rJe mMs‘l' ,oear‘ mn m'mrJ ‘Hna‘l’

i‘ﬂnis wauu mean more investmerit in

Summer | Mar - Oct | UTCl < 32°C

tconstruction anJ mairfainance.

Base Shade Radiant floor
Fan (2m/s)  Fan (1m/s)
W’”«/, \\\\\E:I\:E i}

— ™ — — e

=4 ——




Transsolaracadenmy
SITE DESIGN | PROGRAM

CONGREGATION | AMPHI éFr‘oqr‘ammmq‘Hhe plaza

18:00 - 23:00 Ber ofice hours the plaza will be

iv«sec‘ for coan‘eqf‘a‘honal.

E\IJe pr‘oqram 'ﬂne conqr‘eqa'honal
. Ezone n an area w‘nic‘n s n s‘nacle

Eaﬁ'er‘ S:OGpm, so L‘i evening w]nen

;d' s M.secl lo\’ peop|e, 'Hhe sur‘face

Hemperafure is much lower.




Transsolaracademy

SITE DESIGN | COMFORT

CONGREGATION | AMPHI  Frranmins + Conlt

18:00 - 23:00 )us’f wTHh 'Hhe r‘iq‘n’f programming we

Eimpr‘ove. 'Hhe comfofl' )nour‘s fo ()17&,

iw]nen compar‘ec‘ fo programming i in

ran area a|wa\f.s eXPo.se(J fo sun.

maa P

iDurinq per‘for‘mances or cinema, use
§°f mist je’f fans Pr‘ovic‘e comfof"l' fof‘
8‘17° of‘Hne sc]necju|etj Time.

Summer | Mar - Oct | UTCl < 32°C

Shade




Transsolaracadenmy
SITE DESIGN | PROGRAM

KIOSK | Local economy éFroqrammmq the plaza

1:00
11:00 - 23:00

i\_ocal kiosk zone proqrammeJ alonq

ipetjes‘l'r‘ian movemen‘t a“ova users
H’o a|wa\1.s .s'l'r‘o” unc‘er‘ s]nac\e. ﬂnis
imain‘l'ains w'mcl movemeril anJ visua|

iconnec‘hon from one siJe o ‘Hne o‘Hher‘.




Transsolaracadenwy
SITE DESIGN | COMFORT

KIOSK | SHADE

3:00

=~ BAMBOO WEAVE

DURING MONSOON

Froqramminq + Comlort

iUsinq |oca| ma‘fer‘ial |i|<e 'oamlooo wi”
i'pe, a cost eﬁec‘hve so|u‘hon w]nicln wi”

i engaoge local cr‘aﬁ'sman.

iBamlooo mals can L)e mac‘e operaue,
H’o use niq]n'f sk\i coolinq po‘fen‘ha|
ianc\ allow 'Hne qr‘ov«nJ fo r‘e_')ec'l' ]nea'l'

Ealosor‘loeJ Jurinq ‘Hne Ja\f o 'Hhe sk\f

iDur‘iY\q monsoons a ran Pr‘o'i'ec'hon
ila\ier s a«“eJ |eavino_, an air gap
ia"owinq ven‘hla‘hon, ensuring no ‘nea’f

is Trappecl inLeIl'ween 'Hne two Ia\’er‘s.



Transsolaracadenw
SITE DESIGN | COMFORT

KIOSK | Local economy  {freqramming + Confort
11:00 - 23:00 '

iUsiY]q an operalr)le slnacje wi”

Eincrease comfor‘f )nour‘s 19\1 87e,
;COW\PSY‘GA ta fixetJ s)na(Je.

EElevaTeJ winc\ anc‘ aJialoa‘hc coo|ino_5

iv«.sinq mis‘l'fan cr‘ea’l‘es |ocalizec‘

icomfor‘f pause poin‘l’s ) w]ner‘e peop|e
ican s'{'op anfj relx.

i-nne.se pause poin'ts are comfor‘i'alole

Efor‘ 867 ofthe scheduled time.

Base Bamboo Shade
Shade Mist fan
ek Sk
i ﬁ
A 0

Fan only 5% improvement
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SITE DESIGN | PROGRAM



Over‘a" pr‘oqram of'ﬂhe p|aza

Froqamminq
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WATER

EUse of wafer for‘ Mis‘f fans
EQUIPMENT SCHEDULE -

Mar- Ock ] 11:00-23:00 /.‘ '.-f*"'"“\j \l\!e r‘ecluir‘e 280“’5 of wa'fer‘ per ]nour‘
., 7 O Efor ‘ﬂne mist fans proposecJ fo cresfe

;|0C3|i2€.4 comfor‘f n ]_go/° of'ﬂne plaza
‘area. ]1’ s impor‘i'avﬂ"fo .sclnetJMIe w]nen

PPET 004 e -~
%?5? ? ‘ o ﬁﬁ ﬁ"? = “j@ j@ e i s are otk minmie

E consump-hov‘\.

@

1fan for 10sam

15% 3501' 5.4lts/hr per fan 280 Its/hr 1400 hrs Hot Dry Hot Humid :
i-nne ana'qsis .s]now.s wan sLac\inq

:anJ eleva‘l’ed air speeA for‘ gg7 of
"Hne )no‘f antJ ]numd summer antJ 33/

iof'ﬂne Lo’l’ ancj clr‘\f summer are .s'h”
Euncomfoftaue ancj neerj W\IS_hY]q for‘

summer =200 m’

3 icomfor‘f.
Monsoon =200 m ;

E-nﬂs Le'Ps us estimafe 'Hne cluanﬁ\f of
EY‘QW]WGTQY‘ )naves'hnq neec‘etl -fO mee'f

'Hne r‘eclmremen'l'




WATER

15% 350'“'

1/4 of RWH

EQUIPMENT SCHEDULE

Mar-Oct|11:00-23:00

5

1400 hrs

444
YL Y

280 lIts/hr

%@P %@

Hot Humid

1fan for 10sam
5.41ts/hr per fan

AVAILABILITY

summer = 200 m’

Monsoon =200 m’
PRESSURE PUMP

S ?@T

UV DISINFECTION

PARTICLE FILTER
S5pm  1um

s . :
1 seDIMENTATION L D

Ltrs

LA

[T

BB EEE

Rainwater harvested Potential in

SRR RO Underground Storage
b

Egvaﬂalaiﬁ\{ of wafer on sife & wafer

ECUASH\]

U‘H‘L ofthe raimwater harvested
;from fhe aJ)acen‘f car‘—par‘k rodl is
;.su icierit o mee‘f‘ﬂne To‘fa‘ neetJ for a”
E’Hhe mist fans.

\'Je slﬂoul(J Lear n mmtJ 'Hne

nmpof‘l'ance Of mam‘l’ammq wa‘fer
:CluaH\f w]nen usmq vms'fer‘s. Leqmne“a
;laac'fer‘ia can breed in wafer sfored
:L)e‘l'ween QOGC EGOC antj rove

P
fa'fa w‘nen spra etJ :H' 1S m or“l'an‘l'

pray p

'l'o ensure pr‘oper‘ Jlsmfec't'non anzj

fﬂ'r‘a'hon Lefore ‘l']ne wa‘fer 1SS Mse(J n

rms'i' fans



LEARNINGS

Major factors contributing to thermal comfort in Hot & Humid

LANDSCAPE & BUILDING
MATERIALS

Surface Temperature

SHADING CONDITIONS

Shading
Low Solar transmittance (Opaque)

Low Sol. absorption ( White high reflectance)

Emissivity
Operable : Sky cooling potential

EVAPORATIVE COOLING +
INCREASED WIND

High Solar reflectance (Albedo) - Limit heat gain*
Pearmeable surfaces permit evaporative cooling when moist
Vegetated Surface temperature lower than ambient air temp

*Wearing of material can reduce perfermance over time

Solar and rain protection

COOL PAVEMENTS
reduce MRT

Shade from buildings

»

ST

; TO COY]CIMJQ:

Ou'l'c\oor‘ '\qherma| Comfof'i' s r‘equla'l'ec‘

L;\f a‘fmosp]neric environmerit and

; ur‘Lan Jensﬂ'\f.

E-nne sur‘face ma‘ferials anJ veqe'l'a‘hon
;cover‘ siqniﬁcanﬂ\{ ]nelp improve
Ecomfor‘t Hiq]n a”oecJo pavinq ma’fer‘ials
;or permea‘ole su(‘face.s can )ne|p
reduce the surface temperature.
;VequaJrecJ surfaces lower the
amloien‘f air 'fempera‘fur‘e Jue fo

evapo‘t’r‘anspir‘a'hon.

;SLac"mq is a cost eﬁec‘hve passive
Enr\easure fo cresfe comfort, Low solar
E‘fransmrl’(ance (ie opaclue) and low
Eso|ar‘ alosorp‘hon ( Le w]n?fe) ma‘i’er‘ia|
s recommenJeJ. Usinq operaue

sLaJinq a”ow$ fo loenifﬂ' J(-rom niq‘n’f
Sk\i coolinq po"'en'hal.

E].ncr‘ea.sec' air speeJ anrJ achaLa‘hc

Ecoo'inq is eﬁec‘hve o improve comfor‘l'

n ]nof anJ ‘nv«mirJ climate |i|<e De”ni.



LEARNINGS

Designing plaza India | Hot & Humid

Openings towards
windward direction
during summer

SHADE WITH BUILDINGS

| D

Taller buildings to the South and West

BUILDING HEIGHT

L g

Buildings less in height towards
windward direction

2H ' ' 2H
~ 5
b o
PROGRAMMING i - £
3 : ot
35m e’g 4000290, qg .(onoo
O — — — — — — 8 °o°° °"‘° u.:
Flexibility |'I'| |'|'| - S0 %
Variety Il ] s £ s i
§ E °°u |,°° onoo).
Optimum size people can | £ % 000%, o.,=°
recognize from one side to other -~ ) k3 s
Meandering + Flexibil gy Foeal points of
Easy navigation comfort

OPTIMIZE COMFORT requires site specific study

;To ‘l'r‘ans|a‘l'e in‘l’o Jesiqn quine,hnes

i Fir‘.s'l' op'hmize 'ﬂle sur‘o:mc]inq
imass'mq Yo creste s‘nacle n ‘Hhe p|aza

53“4 atthe same Time allow o be

i cross ven'hla'(’ezj.

EBWHMQ Leiq‘n‘l"fo plaza width is
impor‘faﬂ'f'('o consirjer to creste self

is]naJeJ areas wfﬁh appropr‘ia'l'e scale.

EHequ‘to witH\ rafio of 1_2 fo lgz is
i r‘eascmalole. Bui'c‘inq Leiq]ﬁts shoulc‘
Le plannecJ fo r‘eJir‘ec'f'me winJ

i JOWY]WBY‘(J.

i Qf'l']r\e fine qr‘a'm 'Hne sur‘r‘ountjinq
icon‘l’ex‘l’ antJ pr‘oqr‘am Y\eerJ To [oe

ana|\fze,c\ To c‘esiqn for op‘hmizeJ
comfort,

;)an G‘ne' recommencjs a plaza wiz}ﬂh
iof ng ) anc‘ ifmore ‘Hne plaza sL\oulc‘
iloe tJiVic‘eJ ivffo sma”e{‘ programs.
iRa‘Hner‘ 'Hnan cr‘ea‘hnq comfofl' n 'Hne
ien’hr‘e p|aza, cr‘ea’l’e comfor'l'aLle
ipause poivﬂ's w]nic]n peop|e wi”

naviqa‘l'e 'l'owarcjs



SCHON for a great year! Cheers!

Mentor : Felix Thumm

Alejandra Cassis, Christian Degenhardt, Christian Fenzel, Joshva

Vanwyck, Mathias Ramming, Matthias Schuler, Martin Engelhardt, Moni
~ 0 Wolfgang

Lauster, Raphael Lafargue,Tor
Kessling + All Transsolar

Academy family . . .




