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Climate

In Mumbai reigns a monsoon climate. This

o e 1o I e met s e e s e e w e Climate consists of three seasons among which
o=t one with extreme rainfall. The temperature in

Mumbai is constantly high with an average

IITE {Indian Institute of
Technalogy, Bombay)
structurs] auadit declsresthe
bullding unsafe to inhabit
{collapsof the balcony)

2005

Partof the building's facade
codlapsed, Enlisted amongst

Building state

CLIMATE GRAPH // WEATHER BY MONTH MUMBAI
The Watson's Hotel is part of an UNESCO group Structure
of monuments, labelled as a grade |1-a heritage.

The stability of the building arises
The current state of the building is in poor

from portal frames which consists of

inleg wazio) 3 [20d Jap UBA UBMOY

taste, after the numerous cheap and temporary the joining of columns and beams. 7" temperature between 24 and 30 °C.
fixes. Parts of the building have collapsed, and The columns are joined by bolts and ) e Every year the city floods because of the heavy
o A muchlls ’Fo be deemed unusable. Some details have brackets which hold the rainfall.
ramed aher e godies are missing or damaged. beams. Small beams are joined to w o Itis expected that there will be an extreme

the brackets by blind rivets. Also, uptake in rainfall in the future because of the

3 1960 . strips of iron were attached to the # m2 three times increasein the last 30 years. The
;gisg — ¥ flangs of the beams and were | place where the hotel is at does not seem at risk
E%EES »-5- o clasped on the brackets of the WELDED at this moment.
§ Eizg- ' connecting column. Altogether, a RONSTRIP ) _ .. Thesea also has an influence on the city’s water
) E%gg - stiff structure remains. problems. Climate change causes the sea to
ch the of , . e .
gEEH BB e A | N S e e arise, and cities are becomlng.below sea Iev.el._lt
: mnémﬂmmnw There are someinsecurities about Main structure e o is expected that parts of the city of Mumbai will
- ' the structure caused by incomplete -2:-7."-:-::::1"' . be permanently under water by 21 if no
N N oy o y . - . - Column type 2 . . ,
1947 documentation. First of aII, itis Hml"cm’“mmwmmm""fdf’”“'""f'”‘.’i"‘fkmcm" -Cnlumnmes i — measures are taken. At this moment, Watson’s
Bombay independant from un!<nown h-oyv the foundation is I F — hotel is not at risk fqr permanent flood'ing, but it
Britain. built. Also, it is unknown how the gﬂﬂ W Ty ——p e ———— =y T is for seasonal flooding. By 2050 thereis an
—— big beams are connected to the aw =pE| New Projection for 2050 ... - .. expected risein sea level. The Watson’s hotel is

at risk of flooding at least once every year when
the seais at high tide.
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columns. Over time adjustments
have been made to enforce the
strength of the structure. Among
which, extra columns and a
reinforced concrete roof. Despite
these measurements the structure
is currently about to collapse.
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Watson hotel bowght by the
TATAS and was used as
housing for their workers

’Land underwater at high tide

186 7-18659
Comstrection of Weatson

hotel being made in
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Tokyo safest city, Del_hl at 52nd: study poma () wean 's'éé'.‘,:m pessonaL
Tokyo is the safest city on the planet for the third year in a row, and gkt
six of the world's top 10 safest cities in the world are located in the > 1 Tokyo 1 Osaka 1 Singapore 1 Singapore
: ; - Pk e oo Thacier el s helfs ek tre viex. 1 2 singapore 2 Tokyo 2 Osia 2 Copenhagen
Populatlon Pyramld of Mumbai Census 2011 even as the study points oZt that India and China will see the fastest ¥ 47 Mumbai 50 Mumbai 50 Mumbai 37 Mumbai
Legend rise in population.—of 1.4‘%3—over the next decade. The index ranks 60
iy countries across five continents and measures on urban safety 47 New Delhi 51 New Delhi 57 New Delhi 41 New Delhi
:.é: ﬁGﬁ;boz?trnvsu _— 80+ indicators such as digital, infrastructure, health and personal security. 59 Ho Chi Minh City 59 Karachi 59 Dhaka §9 Caracas
Nodeverlyopment 20ne 75-79 OVERALL SCORE 60 Yangon 60 lagos 60 Caracas 60 Lagos
B Census data- NA RANK 1 2 45 52 59 60 . .
SES Clusters 70-74 City  Tokyo Singapc Comfort Anahi Iparraguirre Influence of room height on heat
— bl 2323 Measures to minimize heat gain have been applied in the
- 65 50 building design of the Esplanade Hotel. This includes the
— i 50.54 . Hincss In Seeing high ceilings on each level combined with the natural
4549 ’ ventilation openings between the partition walls. Both
40-44 measurements areregularly applied in tropical climates
35-30 RELIGION DISABILITY High ceilings help the building minimize heat because hot ‘ _ ;
gg;’; POPULATION OF GENDER POPULATION POPULATION OF air goes up and is able to escape through the ventilation D e e e
2004 MUMBAI OF MUMBAI MUMBAI openings. Because of this people are not in the middle of e e -_l
15.19 the hot air and thus do not suffer from the heat. li l " I I l H ' st
10-14 The ventilation openings in the partition walls in the LS, U e R fe N R
59 Esplanade hotel are 18 inch (45,72 cm). Despite it being
0-4 _ i Moverment helpful with minimizing heat gain there were complaints
T —— -1000000 0 1000000 . Musims about the noise that came through the gaps and the view
I Hindu [l Musiims [l Buddhist I Not Stated B Mumbai (Suburban) Males B Mumbai (Suburban) Females B In Seeing M In Hearing M In Speech people hadinside the room from the stairs.
0 2 4 6 8 B Vale [ Female , Not only does the airflow help with regulating heat but it
——— i [ | i i B Mental Retardation ® Mental lline M Others .y .
W Jain [ Chnstian [ Sikh [ Others Mumbsl Males & Mumbal Females also decreases the extreme humidity rate (~80%) during
the monsoon season.

Figure 1. Position of hot air layers in the environments in the upper region.
““““““““““““ Nuisance by ventilation openings -
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With over 40% of India’s population being below * ﬁ
the age of 20, the demand for higher education ~
is on continual rise. Thus, there is a desperate
need for quality, safe, and standardised
accommodation in India. At least 45 percent of
the students in Maharashtra are women,
according to the survey. Maharashtra, which has
the second highest number of colleges in the
country, has afairly large share of

female students in its educational institutions,
according to a survey by the All India Survey on
Higher Education (AISHE) 2017-18. Itis a benefit
that Mumbai is one of the safest cities in India
when it comes to women. Relative to other
cities, it's fairly common for women to go home
alone late at night after work, dinner, a meeting
or a party. Day or night, women

often safely travel alone in Mumbai.
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Portegeuse
seized the isles
from Bahadur
Shah of Gujarat
and remaind in
their control

until 1661, |

The Watson Hotel
24,8 meter high

* In Red: Mahatma Ghandhi Road. The nearest road outside our building location
In Black: How to walk from the coast to the building
The main roads in the neighbourhood
The education and business district
K3 * In Grey: Mumbai Cruise Pirs
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THE WATSON'S HOTEL IN MUMBAI
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VARIANT 1: STUDENT VARIANT 2: OFFICE Facade R }{}%{8;5;@{
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= & Option 1: Option 2: Wgﬁ& r@HF—%{J
The existing facade is made of brickwork. The first The second option would keep the
Rooftop Terrace option would be restore the existing bricks and reuse colours of the building but change _ .
them on the facade. If desired to make the construction the materials. Materials like stone We used this design above the
. Rooftop Bar of the facade easier, stone strips can be applied. This is can be applied, which would give a window frames on the ground
less traditional in Mumbai, but because the port is luxurious appearance, but also keep floor. We used this because it
nearby, it would be easy to import and cheaper when the building cool. adds character to the building,
bought in bulk. and it gives a nice shadow

inside. Also, it doesn't let in
much sunlight as windows
does.

Flooring

LU BT LS

‘ l B ' ;’ % | i | 1 —JOffices Engineered wood flooring is Sandstone is a natural choice for We used the slats near the
ey 1 o B made of a high-quality plywood flooring. It is one of the most used _
l I | | i (| ' core with a thin layer of kind of flooring in India. Due to its wm.dow frames
A b _ hardwood flooring on top. durability, many choose this type of against sunlight/heat. It
Because it's made in tile, especially in high-trafficked also muffles sound.
, layers, engineered wood flooring areas. Also, sandstone is resistant to
| —Icommon spaces has a good stability, which fire and heat. Under fire it emits no Mechanical ventilation
= S 3 = " means it's less prone to smoke or toxic substances. As B
shrinking or warping. It is fire- sandstone is a natural material, it is it e
o ) : L o <P resistant and a good choice in . more expensive than concrete. R !
| — - > EEshops high-moisture environments, but — i Conaecoe s
[ 1BoyRooms [ JpublicSpaces [ Girl Rooms > [ Atrium Shoping street the floor can be damaged if i
~ [ ]Stairwell water is allowed to soak into it. ™ g s ace. ..
[ Night club Outside wall Dividing wall Conclusion o e
[ IArcade/ hallway For the concept of the building, we choose —_
to apprehend variant 1, but for the layout we
!1=L940RS choose to combine the 2 variations, because we
— want to make the building a welcoming place for Figure & Closed bublding type in bot humid climate (Source: PEEB: 2019)
[ everyone on the ground floor. Cross ventilation
[—_JRooms T We decided to choose the stone strips as the
[___IShops & housing for employees GLAZED ; facade for the building, because this is less
[ 1Shared kitchen & common spaces ATRIUM o expensive and less heavy than natural stone.
7] Laundry room o %‘f Also, itis already used in the original model. For
T the flooring we choose engineered wood
[ Istudent entrance & lobby R :;f flooring. V\%e choose this bicause of the light
[T storage room ”’ weight and the fire-resistance. It is also a good

[ ] Corridor
[ ] Atrium & Restaurant

choice in high-moisture environments, so it fits
well in Mumbai. Because of the heavy rainfall in

N e\

I Technical spaces Brick 230 mm Brick 115 mm India, we must consider that the wood can be Lgte cokured and ﬂ = \l |
Air cavity 40 mm Glass Wood 100 mm . .. clive codeng -
Glass Wood 100 mm Brick 115 mm damaged. We prevent that with varnishing the e
Brick 115 mm wood. We changed the walls after feedback fro - . o
Figwe 5 Open building type in kot hwnid climate (Source: PEEB. 2019}

CONSTRUCTION Tijanverkerk BUILDING PHYSICS Anahiparraguirre CONCLUSION

Construction
Variant 1: Ventilation Assisted Cross Ventilation Insulation mm;&zamw Rules for life and fire For the construction of the building, we choose to restore the construction to the
The construction will be completely restored One of the options is assisted ~ L 1 Glass wool is an ideal insulation in L. safety are included original state, so variant 1. We remove the rust of the columns, which will
L ouver- 3 . . . e ! . . .
to its former state, thus maintaining the cross ventilation in combination -2 e b " hot-humid climates. It is a o OFINDIA 2016 i the NBC volume then be coajceq and péln_ted. We ch.oose for this variant, bc.acaus_e we wanted to
original look. By means of sandblasting we with ceiling fans. Wind comes in Window | sustainable thermal insulation Ty 1, part 4 kee-p -the building ?s similar a.s F)055|ble, and the structure is an important and
will remove the superficial rust, which will trough windows and louvers and ' ( made of sand and has a low energy - ' T;1e regulations Aefining part of this. Also, this fs much more simple and cheaper
then be coated and painted. The places with ; fabricating proeress. The plus side _
) ol _ b b goes out through a louver intoa q _ g prog . Y differ per occupancy Building physics
Irreparable corrosion will be repaired by shaft. A single fan per shaft is ] - = ~isthat it absorbs no moisture, nor , - . I
- - - , , , _ and include For the ventilation we choose to combine the cross ventilation and
applying other steel profiles or will be needed to force the outeoin _  does it deteriorate from it and is . . - . ) o
- : - - going 1 requirements for mechanical ventilation. We combine it because mechanical ventilation is too
repaired with local welding. When everything ] i King i fireproof. The downside is that . _ . o o
. : o alrflow outside, making it an E P ' openings expensive to apply over the entire building and it is not energy sufficient. For
is repaired it will be coated, for decades of - j —= hazardous substances are released ’ o .
orotection. energy efficient way of . > lamination, number the restaurant, shops and the common spaces however, it is a necessity. We
ventilating. - during the fabricating progress. of exits etc. also use cross ventilation, because it is very energy efficient, and it costs much less
Variant 2: The other option is a completely AC Another interesting option is A more general rule tha!ﬁ mthanlcaI ventilation. Also, it .|s healthier, and it is enoggh for t.he .students
Anoth tion for th truction is t mechanical ventilation system I _ ¢ is that all floors have to live with. So, for the ground and first floor we use mechanical ventilation and
no. er option for the construction |?¢, © . . ' o~ Expanded Clay Aggregate. This i . the other floors we use cross ventilation.

partially take over the steel construction. The This option adds the most product is produced in India and - to be zoned in
fir'st floor including the pillars on the outside comfort but is not energy Airflow made by firing clay at 1200 °C. It 3 cor-npartments. Insulation
WI:: be rEstc.)trEci.. FLomfthe secondtflo?r we SUfﬁC_'ent and _ _ . results in hard round spheres with a g Wh_ICh have a fire For the insulation we make use of glass wool for the wall, floor and roof
Wlh. Vr\:or.”“: c 'm e:h rafme con: tr:c Isn'l relatively expensive. If this option size from 0-30 mm. This form of re.5|stance of 120 construction, because it is a sustainable thermal insulation. It absorbs no moisture,
W |ct Wlt. i (.e”:).ve.r ; orgles © g l.e ;tee. ht is chosen it is necessary to use cooled ai insulation is a good choice for the min between each nor does it deteriorate from it and is fireproof. For a country with a monsoon

. : : oOolea air ) ) . . . g or g- . .
construct!on t _'5 'S a? X ur?t € an. tlg We('jg thermal insulation to keep the I ; roof as it can be mixed with binders ™ B | | e other. climate, this really fits well within the building. It has also a good acoustic function.
construction. Tt 15 resistant to moisture an indoor temperature as controlled to make it sturdy enough to walk on = We also use expanded clay aggregate for the roof, because we have a terraces and
easy to assemble in the current situation. . " Depletion of Inter-granular vids, ntra-granular pores and T )

as possible. ceramic matix of Expanded Clay Aggregate (ECA) sample. this insulation makes the roof sturdy enough to walk on.




THE WATSON'S HOTEL IN MUMBAI

REN DERS Raquel Caldeira Marques ELQ_O_R_ELAN Mike de Jong & Gizem Batur

| Ground floor 1 | |
G}.i!* | e W G 5 v LRRl © A i ] Restaurant/ bar
@ -] ‘ + ‘%’ 3 "_E?m e "J | @ “::*a.- : : 5 Sh
. : I | I < 'na ! (g Y e OpS
il i ©-8 r T N Loy P |
| | ®-m ' —p rjlil ﬁ TH — G5; Jf"’ 1 7;1 1 Shopping street
i x b S 7 -
i & /IIIIIII// : \ ‘ ©® = i Jr i ‘ *t i FH — ©f %W s Wégj] = B Common space
' "2 g ©-a—— - 4 & N 1 Tmlg Py el P el ] Praying area
‘ ' ) . 1 © = | Ot r=—1a
’ I ® T Efj ‘ Security
ORL) ‘ ®r e B s — Housing landlord
) @@éﬁ@@%éé@d@db&gﬁgﬁg@@@ Office landlord
| | Hpfloer, | 1 Traffic area/ kitch
. . . . . : , L rafficarea/ kitchen
Facade made with natural tones to respect Cafe- Restaurant & bar for the office workersin ~ Two Communal Kitchens in each level for the girls O © T E ”m'”” o I | |
the environmentand the trends in Mumbai the area and the pUblIC and the students and the boys ® ® T D g e g F- i = Laundry room
e =N 4l | ‘ ‘ - ‘ $
g g x [T ! Student dorm
o1 B o l F ! ! m..L ! ! % el Shared common space
v i g i
ol ol od L e L B e
@ @ a + +7ﬁ+7’7’7$7 47%%7#» + ! Toilets
T T ﬁ? m;,, ‘ ‘ ‘ ! Storage
® ® — T LT _
. O e gty Technical room
7 ‘ FIRE COM PARTMENT Rowan van der Poel
Terrace can be used as a place to dry the students clothes Atrium is an open space with stores and shopsand Rooms are divided by gender and shared with Fire measures (Anahi)
or as a communal meeting place connects to the first floor with three stairwells a maximum of 4 people to lower the rent cost - Noln—tflammable
- ' ——— — »% insulation
il .
st 8 b o a == = B
i i %Hﬁ W - | i el 11 - Panels with 120
We investigated the most used . @ '*F#%TL %%#% | minutes fire resistance
colours for buildings in Mumbai and ) 7 T T T BT | = - Door closers
the colours that we saw were beige, F+¥J4ﬁ —r ey T - Fire resistant doors of

at least 120 minutes

red, yellow (orange) and brown.
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Because we wanted the buildingto fit - 1| [ T N N F S Y A A | VR L ;h p;{ntir SV:Item on
.. . . . . s | sy | sepam | spep s gy e TIrst two rlioors
in its surroundings and for it to keep I B S = S Ry 0 S [N B 2 PR ntumescent coat on
its historical value. We chose beige, Lo aad 1 1o | ] e S S e L L L e indoor steel
brown and a darker orange o rrr | | ‘
. | ‘ 1 | I [ — ‘ B R | 1 structure.
e s e w-eesw- - -—u T L I BEE
- Smoke detectors in
On the roof we made a communal every room and
area that can easily be stored away Ground Floor Mazzanine Floors communal kitchen
: on rainydaysor putinthe shade on | = fire compartment | = fire compartment
| "ﬁ 4 - brotected Subfi tment + other measures
g i - N hot days. We also make use of solar = protected Subfire compartmen (NBC)
4 | | = Extra protected escape route
panels.
>
COMFORT Anahilparraguirre DETAILS Anahilparraguirre BUILDING LOGISTICS Tijan verkerk
) ) . ) . . . Note: The details are not scaled _,1% . . . . . . . . .
Two different ventilation pssisted cross ventilation + mechanical output on commercial loors Itis also pos.s'bly R @ The building is located in a crowded area, this creates limited storage space around the building and
system are applied in our ‘ | , to apply assisted In every detail an AgriBioPanel is applied. This panel is an innovative, sustainable alternative causes difficulties for loading and unloading of the commaodities.
. : = 1At . . : : . . Partition wall
bU||d|ng deS|gn. We Chose to | m R iﬂ ‘ Cross Ventllat|0n for construction boards. ltcomesin3 d|fferent gradeS and Var|ed th|CkneSS. Itis made from . a%ggé%%%ﬁé@m%nfmresistance Several adJustments are needed that requ”'e va rlous Solutlons |n Ioglstlcs'
do this because there arevery B ’ 3 on the 90% straw and 10% binders and comes in 3 grades in varying thickness. Also, itis designed ‘ﬁ_l,ﬁrfﬁo‘"é.iﬁ"eﬁSﬁ?n”ﬁnb??éi?éi.stame
i ilati o commercial and produced by an Indian company. Because some of the panels are not sensitive to ’ . . - - . . .
fj'fferent n?eds for ventilation ;g g@ L ithout P yan'mn pany. Bec bane’ : . The steel construction will be returned in its original state. If possible, some local restorations will be
in the public spaces and the oors withou moisture and vapor it is an excellent choice for the hot-humid climate Mumbai has. The function of the , i i , i
q ine th . : made and in the case of severe corrosion new steel profiles will be placed. By means of a construction
student dorms. ecreasingthe partition wall is to : : _ .
. . freedom of Floor orovide sound isolation hoist these new steel profiles will be transported to the preferred floor, further transportation and
FfO_mtt:le third f|0:_r| Utl? thlee is % | mp - layouttoo much.  The floor consist of a wood @ Enghostadwood o for betweenh rooms and installment will be conducted by manpower. (The profiles will be around 400 kg so manpower is
assisted cross ventilation. Also, = Sl |= - 0SB panel , : i
everv student dorm has a =l g This can be done construction which is laid on Glasspwoql,)\=0,034 ensurefire resistance. possible) _ _
ery _ by extending the steel beams. Itis et e This is provided by the The same procedure will be followed for the bricks.
CEIllng fan of its own. As a ventilation . Agribiopanel, fire resistance of 120 min .
result of these two measures ! ; soundproofed with glass | o thin layer of glass wool
there is always a wind flow ! L ' shafts until wool. Although glass wool is ' ! :ii and the AgriBioPanel. For the vertical transportation two construction hoists will be present. Horizontal transportation will
Cross ventilation ES 263 . . . . .
regardless of the wind A shat about halga ] water resistantit is sensitive | ooy T @ be conducted using wheelbarrows, forklift and a pump truck. As well as around the entire building and
Mechanical ventilation . o 2 - = 2= . . . . . . . . . .
strength. ?eief[ under the to vapor. Because of this a : 3 :; A within the atrium a scaffolding will be placed, the scaffolding within the atrium will be removed when
" Assisted cross ventilation throughout the buiding Irsttioor. vapor barrier must be ; $ .% T . ‘ a ﬁcagekv:aila_ i the glass and windows are replaced.
ese measures are not | . - applied. | I~ ollow brick, &x4x3 inc
applied on the ground, instead _ I T Th|s_|s possible PP The facade wall is designed to ensure fire resistance R sgggﬁﬁgﬁo"
there is a natural air supply 1 ‘ L but |'deus('; b:' e roof also 5 and soundproofing. This is done by applying glass | | |G r=o0x Trucks can drive across the adjacent road and unload their commodities on the side of the road with
) | | considered that The roofalso has a woo Roof -y _ wool and the AgriBioPanel. The needed thickness of Rorbopenel T mm e essanee some fences for safety. Y
trough |OUV€I'S 18] the facade the shafts may construction bUt has 3 Expanded Clay Aggregate mixed with concrete, A = 0,1188 W/mK ‘ |
and a mechanical outout. We - % ) _ _ jistsbod insulation should be included in further research. Q i
put. ' forman obstacle higher thermal insulation Glass wool, A = 0,034 - . | ADMello Rd Lasmi Enerprises A D'Mello Rd
chose to abblv this because _ o Vapor bartier Because the building needs soundproofing but not |
=10 apply . E ‘JE for the stairs and standard because this is 0SB panel | | necessarily needs a lot of thermal insulation K ?
the air shafts for assisted 7 extra support advised in the ECBC | Agribiopanel, fire resistance of 120 min | = | | ___,__l____ 14
ventilation are big and limit . , , | , ++ because of the chosen ventilation system. -
& 5 might for the Residential. The total roof | ! B o | | ‘
the freedom of lavout. Also it =l _ . ler | The hollow brickis placed between the structure. e Q
yout. ’ hanging shafton has a U-value< 1,2 W/mK. | I e . . . . Q
is expected that these lower i ) . | 1 8|8 The rest of the build-up is located on the interior | | - 4
P the ground floor The insulation consists of | - side, when applying there must be taken care of =
floors are more crowded, soa might be glass wool and expanded | L L i olati i mi S ; el 2
more controlled environment &t = interruptions in the isolation. This might be a @ 0
- needed. clay aggregate on top. ! ' fth |
is preferable. P concern because of the structure. | 5
Air vent - = == = g =






