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s VERTICAL CITY FARM
(MIXED USED BUILDING WITH URBAN SKY FARM).
INTRODUCTION

INSPIRED BY DR. DICKSON DESPOMMIER'S ORIGINAL CONCEPT OF
"THE VERTICAL FARM", THE URBAN SKY FARM IS A VERTICAL FARM
DESIGN PROPOSAL FOR A SITE LOCATED IN DOWNTOWN SEOUL
WHICH MAINLY HOSTS LOCAL FOOD PRODUCTION AND
DISTRIBUTION WHILE AT THE SAMETIME CONTRIBUTES TO THE IM-
PROVEMENT OF LOCAL ENVIRONMENTAL QUALITY THROUGH
WATER, AIR FILTRATION AND RENEWABLE ENERGY PRODUCTION.

BY THE YEAR 2050, STUDIES SHOW THAT CLOSE TO 80% OF WORLD'S
POPULATION WILL LIVE IN URBAN AREAS AND THE TOTAL
POPULATION OF THE WORLD WILL INCREASE BY 3 BILLION PEOPLE.
INITIATED BY DR. DICKSON DESPOMMIER'S CONCEPT OF "THE
VERTICAL FARM", URBAN SKYFARM PROPOSES A WAY TO RESOLVE
FUTURE PROBLEMS SUCH AS LAND SHORTAGE, DEFORESTATION
AND ENVIRONMENTAL POLLUTION FOLLOWED BY OVER
POPULATION. BY UTILIZING HYDROPONIC SYSTEMS AS
SUBSTITUTION OF SOIL BASED AGRICULTURAL EXTENSIONS,
VERTICAL FARMS CAN PRODUCE FOOD MORE EFFICIENTLY AND
HEALTHILY WITH SUPPLEMENTARY HEATING, LIGHTING AND
MOISTURIZING WITHIN A CONTROLLED.
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AIM AND OBJECTIVES

VERTICAL FARM IN ANY BUILDING YOU CAN GROW FOOD INSIDE
OF IT WHICH IS TALLER THAN A SINGLE STORY. MOREOVER,
VERTICAL FARMING COULD BE CULTIVATED PLANT LIFT WITH IN
A GRENHOUSE OR ON VERTICALLY IN CLINED SURFACES OR
eVEN IN A HIGH-RIISE BUILDING. THE IDEA OF VERTICAL
FARMING UESE TECHNIQUES SIMILAR TO BOTH TRADITIONAL
FARMING AND GLASS HOUSES, WHERE NATURAL SUNLIGHT CAN
BE AMPLIFIED WITH ARTIFICAL LIGHTING.

POTENTIAL ON LARGE SCALE

1.

4.

5.

SUPPLY ENOUGH FOOD IN A SUSTAINABLE FASHION TO
COMFORTABLY FEED ALL OF HUMANKIND FPRTHE
FORESEEABLE FUTURE.

. ALLOW LARGE TRACTS OF LAND TO REVERT TO THE NATURAL

LAND SCAPE RESTORING ECOSYSTEM FUNCTIONS AND
SERVICES.

. SAFELY AND EFFICIENTLY USE THE ORGANIC PORTION OF

HUMAN AND AGRICULTURE WASTE TO PRODUCE ENERGY
THROUGH METHANE GENERATION AND AT THE SAME TIME
SIGNIFICANTLY REDUCES POPULATIONS OF VERMIN (E.G;
RATS, COCKROACHES).

TAKE ADVANTAGES OF ABANDONED AND UNUSED URBAN
SPACES.

ALLOW YEAR ROUND FOOD PRODUCTION WITHOUT LOSS OF
YIELD DUE TO CLIMATE CHANGES OR WEATHER RELATED
EVENTS.




TODAY, CURRENT GREENHOUSE PRODUCERS BENEFIT FROM
THE ELIMINATION OF EXTERNAL MATURAL PROCESSES. SUCH
AS DROUGHT, FLOOD, AND PESTS, AS CONFOUND ING
ELEMENTS TO FOOD PRODUCTION. CURENTLY, GREENHOUSES
ARE USED COMMERCIALLY TO GROW SUCH AS TOMATOES,
PEPPERS, CUCUMBERS, LETTUCE, ALONG WITH VARIOUS
VEGETABLES, SUCH AS STRAWBERRIES, AND HERBS SUCH AS
BASIL, SAGE AND ROSEMARY. WORLWIDE, GREENHOUSE
VEGETA BLES PRODUCTION IS LED BY SPAIN, THE
NETHERLANDS, MEXICO, CANADA AND UNITED
STATESPRODUCTION AREAS IN HECTARES (HA) INCLUDE: SPAIN
(70000 HA), THE NETHERLANDS (4300HA), MEXICO (1520HA),
CANADA (876HA), AND THE U.S. (395HA). BY APPLYING THESE
IDEAS IN MY OWN DESIGN IHAVE TO DEVELOPE MIXED USE
FARMING COMPLEX WITH MAXIMUM FACILITIES AND THUS
PROMOTING URBAN AGRICULTURE AND SUSTAINABILITY TO
FEED THE FUTURE POPULATION OF THE URBAN CORE. IT IS
BASICALLY AN AGRICULTURE TECHNIQUE THAT INVOLVES
LARGE SCALE AND STACKED, INDOOR ARGRICULTURE IN OPEN
URBAN AREAS. VERTICAL FARMS, MANY STORIES HIGH, WILL BE
SITUATED IN THE HEART OF THE WORLD'S URBAN CENTERS. IF
SUCCESSFULLY IMPLEMENTED, THEY OFFERTHE PROMISE OF
URBAN RENEWAL, SUSTAINABLE PRODUCTION OF A SAFE AND
VARIED FOOD SUPPLY (YEAR ROUND CROP PRODUCTION), AND
THE EVENTUAL REPAIR OF ECOSYSTEM THAT HAVE BEEN
SACRIFIED FOR HORIZONTAL FARMING.
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BENEFITS
THE MAIN ADVANTAGES ARE:

1. MAXIMUM CROP PRODUCTION ANUALLY.

2. IT IS ESTIMATED THAT 1ACRE OF VERTICAL FARM COULD BE
EQUALS TO 10-20 TRADITIONAL SOIL-BASED ACRES.

3. GROWING FOOD CLOSE TO HOME WILL LOWER THE
AMOUNT OF FOSSIL FUELS NEEDED TO DELIVER THEM.
ELIMINATE FOR EVER THE NEED OF FOSSIL FUEL.

4. DURING THE ACT OF FARMING (I.E; APPLYING FERTILIZERS,
SEEDING, WEEDING, HARVESTING).

Commercial Crops Experimental crops

*Tomatoes *Bok choi
« Cucumbers « Spinach
* Lettuce « Chinese Cabbage
 Pappers » Mustard greens
» Strawberries « Upland cress
* Herbs » Wheat
» Raspberries *Com
» Tobacco * Rice
« Sugar cane
» Sugar beets

WASTE MANAGEMENT SUB SYSTEM
IN THE PROCESS OF PRODUCING EDIBLE BIOMASS, THE

VERTICAL FARM GENERATES BIO-WASTE AS
BY PRODUCTS (E.G. LEAVES, STEM, FIBROUS ROOT, DAMAGED

FRUIT AND VEGETABLES).

e —
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00D PROCESSING SUB-SYSTEM
—

WHEN PLANTS ARE FULLY GROWN THEY NEED TO BE
HARVESTED AND READIED FOR DELIVERY TO SUPERMARKETS
AND RESTAURANTS.THIS IS DONE ON THE FOOD PROCESSING
FLOOR. IN THE PROCESS CONCEIVED ABOVE ONE MAY
PRODUCED A KG OF BIO-MASS WITHTHE COMPOSITION.

WASTE MANAGEMENT AND SUSTAINABILITIES.

SOLID WASTE CAN BE RECYCLED (RETURNABLE CANS,

BOTTLES, CARDBOARD PACKAGES, ETC.) AND/OR USED IN
ENERGY GENERATING SCHEMES WITH TECHNOLOGIES THAT
ARE CURRENTLY IN USE. A MAJOR SOURCE OF ORGANIC WASTE
COMES FROM THE RESTAURANT INDUSTRY. METHANE
GENERATED FROM THIS SINGLE RESOURCE COULD CONTRIBUTE
SIGNIFICANTLY TO ENERGY GENERATION, AND MAY BEABLETO
SUPPLY ENOUGH TO RUN VERTICAL FARMS WITHOUT THE USE
OF ELECTICITY FROM THE GRID, FOR EXAMPLE, IN NEW YORK
CITY THERE ARE MORE HAN 21000 FOOD SERVICE
ESTABLISHMENT. ALL OF WHICH PRODUCE SIGNIFICANT
QUANTITES OF ORGANIC WASTE, AND THEY HAVE TO PAY TO
HAVE CITY CART IT OFF.,

TECHNOLOGIES AND BUILDING SERVICES

1. HYDROPONICES SYSTEM.

2. AEROPONICS SYSTEM.

3. LIGHTING.

4. HEATING AND AIR CONDITIONING.

5. DEHUMIDIFICATION SYSTEM. VENTILLATION SYSTEM.
HYDROPONICES SYSTEM. (STATIC SOLUTION CULTURE).

THE DEEP WATER RAFT TANK AT THE CROP DIVERSIFICATION

CENTRE (CDC) SOUTH AQUAPONICS GREENHOUSE IN BROOKS.
ALBERTA.
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IN STATIC SOLUTION CULTURE, PLANTS ARE GROWN IN

CONTAINERS OF NUTRIENT SOLUTION, SUCH AS GLASS MASON
JARS (TYPICALLY, IN-HOME APPLICATIONS),

PLASTIC BUCKETS, TUBS, OR TANKS .THE SOLUTION IS USUALLY
GENTLY AERATED BUT MAY BE UN-AERATED. IF UN-AERATED,
THE SOLUTION LEVEL IS KEPT LOW ENOUGHTHAT ENOUGH
ROOTS ARE ABOVE THE SOLUTION SO THEY GET ADEQUATE
OXYGEN.A HOLE IS CUT IN THE LID OF THE RESERVOIR FOR
EACH PLANT.A SINGLE RESERVOIR CAN BE DEDICATED TO A
SINGLE PLANT, OR TO VARIOUS PLANTS. RESERVOIR SIZE CAN
BE INCREASED AS PLANT SIZE INCREASES.

RESERVOIR SYSTEM




%;OPONICES SYSTEM.
CONTINUOUS-FLOW SOLUTION).

N CONTINUOUS-FLOW SOLUTION CULTURE, THE NUTRIENT
SOLUTION CONSTANTLY FLOWS PAST THE ROOTS. IT IS MUCH
EASIER TO AUTOMATE THAN THE STATIC SOLUTION CULTURE
BECAUSE SAMPLING AND ADJUSTMENTS TO THE TEMPERATURE
AND NUTRIENT CONCENTRATIONS CAN BE MADE IN A LARGE
STORAGE TANK THAT HAS POTENTIAL TO SERVE THOUSANDS OF
PLANTS.

HYDROPONICES SYSTEM.
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| Solution

L

ADVANTAGES OF HYDROPONIC

1. FEWER PESTS & DISEASES
2.NO WEEDS

3.BETTER GROWTH RATE
4. EFFECTIVE USE OF NUTRIENTS
5.HYDROPONICS 1S WATER-SAVING

Y ‘ 8
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5. CLIMATE CONTROL
MAKE BETTER USE OF SPACE AND LOCATION

5. NO SOILS NEEDED.
10 LESS USE OF INSECTICIDE, AND HERBICIDES

11. LABOUR AND TIME SAVERS
12. HYDROPONICS IS A STRESS-RELIEVING HOBBY.

DISADVANTAGES

1. AHYDROPONIC GARDEN REQUIRES YOUR TIME AND

COMMITMENT
o EXPERIENCES AND TECHNICAL KNOWLEDGE

3. ORGANIC DEBATES
4. WATER AND ELECTRICITY RISKS
5 SYSTEM FAILURE THREATS

6. INITIAL EXPENSES
7 LONG RETURN PER INVESTMENT
8. DISEASES & PESTS MAY SPREAD QUICKLY

LIGHTING SERVICE

ONLY 37% OF THE ENERGY IN SUNLIGHT IS WITHIN THE WAVE
LENGTH (COLOURS) USEFUL FOR PHOTOSYNTHESIS, WHILE
62.4% IS INFRARED (THERMAL ENERGY) AND THE REMANING

0.6% IS ULTRAVIOLET. PHOTOSYNTHESIS IN THE PLANT LEAF IS
POWERED BY 1% OF THE SUNLIGHT THAT FALLS ON THE PLANT,
10% OF THE SUNLIGHT IS REFLECTED AND 10% PASSES
THROUGH THE LEAF. THE LEAF WILL RETAIN 80% WHICH IS USED
FOR TRANSPIRATION. SOME OF THE LIGHTS IS RE-RADIATED,
WHILE THE FRACTION THAT REMAINS IS USED FOR BUILDING
FOOD FROM THE CARBON DIOXIDE, MINERALS AND
WATER.USEABLE LIGHT ENERGY FOR PLANT GROETH IS
MEASURED IN MICRO-EINSTEIN'S THE SUNLIGHT REACHING OUR
PLANT IS APPROXIMATELY 2200 MICRO-EINSTEIN ON A CLOUD-
FEWER DAYS AND 170 MICRO-EINSTEIN ON A VERY CLOUDY DAY.
FOR INDOOR FROWING UNDER ARTIFICAL LIGHTING ARAGE OF
200 TO 500 MICRO-EINSTEIN IS CONSIDERED BY EXPERTS AT
NASA TO BE MINIMAL ENERGY LEVEL FOR PLANT GROWTH.




CRITERIA FOR MAXIMIZINGTHE ARTIFICAL LIGHT
ENERGY FOR PHOTOSYNTHESIS.

THE INDOOR GROWER HAS SEVERAL OPTIONS FOR MAXIMIZING
THE ARTIFICAL LIGHT ENERGY FOR PHOTOSYNTHESIS, THEY
ARE AS FOLLOWS:

1 USE LIGHT BULBS THAT HAVE THE HIGHEST LEVEL MICRO-
EINSTEIN PER WATT (REPRODUCING NATURAL SUNLIGHT
CONDITION AS MUCH AS POSSIBLE) PLACE THE BULB AS CLOSE
70 THE PLANT AS POSSIBLE TO DELIVER THE HIGHEST LEVEL
MICRO-EINSTEIN PER SQUARE INCH (WITHOUT OVERHEATING
THE PLANT) FILTER OUT INFRA-RED RADITION (TO USE ONLY THE
PORTION OF THE LIGHT SPECTRUM NEEDED BY THE PLANT AND
70 REDUCE HEAT BUID-UP INSIDE OF THE PLANT CELL.)

TEMPERATURE & PLANT GROWTH

EACH AND EVEY PLANT HAS DIFFERENT REQUIREMENT WITH
REGARDS TO TEMPERATURE. TEMPERATURE VARIES FROM 50-
100 DEGREE F. SOME EXAMPLES:

1. MUSHROOMS: 50-80 F.

2. STRAWBERRY: 35-65 F.

3. TOMATO: 40-90 F.

4. POTATOES: 50-100 F.

5. GRAINS: 50-100 F.

6. FLOWERS: 35-70 F.

10




HUMIDITY & PLANT GROWTH

THE IDEAL HUMIDITY RANGE FOR HEALTHY PLANT GROWTH IS
50% HUMIDITY, PLUS OR MINUS 10%. THE HIGHER RH
PERCENTAGES, THE STOMATA HAVE PROBLEMS GETTING RID
OD EXCESS WATER. AT A LOWER RH, THE STOMA KEEP
RELEASING WATER UNTIL THE PLANT DRIES OUT .AT THAT
MOMENT, THE STOMATA CLOSE. THEN THE INTAKE OF CARBON
DIOXIDE STAGNATES, AND PLANT GROWTH IS IMPAIRED.

AIR CONDITIONING SYSTEM

HEATING SYSTEM GENERALLY USED IN COLD COUNTRIES, NOT
APPLICABLE FOR INDIAN CONDITIONS. BY USING THEN A
TEMPERATURE OF 70 DEGREE CAN BE MAINTAINED WHEN THE
OUTSIDE TEMPERATURE IS0 DEGREES.

NATURAL COOLING

1.ROOF VENT OPENS TO ALLOW HOT AIR TO ESCAPE TO
OUTSIDE. -

2.DOOR OR OTHER OPENING MUST BE LEFT OPEN TO PROVIDE
FOR INCOMING AIR FROM OUTSIDE TO REPLACE EXHAUSTED
AR,

3.ON HOT SUMMER DAYS TEMPERATURES CAN RISE 20 TO 30
DEGREES ABOVE OUTSIDE TEMPERATURE.

11




WARM GROUP COLD-WARM
VEGGIES GROUP VEGGIES

' L]
- Y -
) ' PN Tomatoes

Ladies finger

Capsicum

Pointed gourd

EVOPORATIVE COOLING

1. OUTDOOR AIR IS COOLED BY EVAPORATIVE COOLER
(LOCATED OUTSIDE) AND DISCHARGE INTO GREEN HOUSE.
2. HOT AIR IS EXHAUSTED THROUGH OUTLET SHUTTERS
WHICH OPERATE AUTOMATICALLY ON PRESSURE
DIFFERENTIAL.

3. TEMPERATURE INSIDE HOUSE CAN BE AS MUCH AS 10 TO
15 DEGREES COOLER THAN OUTDOOR TEMPERATURE WITH
PROPERLY DESIGNED SYSTEM.

4. EVAPORATIVE COOLER IS CONTROLLED BY THERMOSTAT.
5. SYSTEM EFFICIENCY CAB BE INCREASED WITH THE USE
OF SHADE SYSTEM. THE FANS WILL NOT HAVE TO WORK AS
HARD TO MAINTAIN THE DESIRE TEMPERATURE.

12




+115Deg. F.

.

NATURAL COOLING

EVAPORATIVE COOLING
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e - SITE ANALYSIS

LOCATION
gITE IS LOCATED IN SECTOR 94.

Firy
17

: o ; dea?Grea.'enNo-ua-Expy
L 7 |

SITE INFORMATION

1. LOCATION: SECTOR 94, NOIDA

UTTAR PRADESH.

2. SITE TOPOGRAPHY: LEVELLED PLAIN LAND.
3. SITE AREA: 12.7 ARCES.

4. PERMISSABLE GROUND COVERAGE: 40%.

9.F.AR: 4.0

6. HEIGHT RESTRICTION: NO LIMIT.
7. LAND USE:- COMMERCIAL LAND USES NORMS APPLICABLE AS

PER NOIDA DEVELOPEMENT AUTHORITY AND MASTER PLAN
NOIDA.

LR
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AREA STATEMENT
FOR SECTOR-94&124
TOTAL SECTOR AREA=¢8.24 has
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APPROACH TO SITE

FROM LUCKNOW:

1. VIATRAIN FROM (CHARBAGH RAILWAY STATION).
2. VIA BUS FROM (CHARBAGH BUS STAND).
3.VIA AIRPLAN FROM (CHAUDHARY CHARAN SINGH AIRPORT).

VIA TRAIN FROM (CHARBAGH RAILWAY STATION).
1. FROM CHARBAGH RAILWAY STATION TO NDLS.
(A) NEAREST METRO STATION FROM NDLS IS NEW DELHI
METRO STATION AT A DISTANCE OF APPROX. 150M
IT TAKES 2MIN.FROM NEW DELHI METRO STATION TO
OKHLA BIRD SCANTUARY METRO STATION IT TAKES
APPROX. 1HR 24MIN.
(B) FROM NDLS TO SECTOR 94 IT TAKES APPROX .18.2KM

IT TAKES 30MIN.

Sl 15




VvIA BUS FROM (CHARBAGH BUS STAND)

1 CHARBAGH TO ISBT  528KM-——7HRS 4MIN.
» CHARBAGH TO NOIDA BUS STANDS  515KM--—6HRS 50MIN.
) o (e Ve

FROM ISBT TO SECTOR 94

1. FROM ISBT NEAREST METRO STATION 1S KASHMERE GATE
METRO STATION WHICH IS AT A WALKING DISTANCE 200M IT

TAKES 2MIN.
(A) FROM KASHMERE GATE METRO STATION TO SECTOR 94 IT

TAKES 1HR 30MIN APPROX.
(B) FROM ISBT TO SECTOR 94 VIAROAD IS APPROX. 21KM IT

TAKES 25MIN APPROX.(VIA NOIDA LINK RD).

16
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_E_R_QM.HODA BUS STAND TO SECTOR 94

NOIDA BUS STAND TO SEC
(A} FROM TOR 94 1S APPROX 5.2KM
AND IT TAKES APPROX 8 MIN BY ROAD.

MPLAN FROM (CHAUDHARY CHARAN SINGH TO L.G.|

AIRPORT) e

1.1.G.l AIR PORT TO SECTOR 94(VIA METRO).
2.1.G.1 AIR PORT TO SECTOR 94(VIA ROAD).

(A) FROM .G.I AIR PORT NEAREST METRO STATION IS INFRONT
OF TERMINAL 3 THAN FROM METRO STATION TO OKHLA BIRD
SCANTUARY AT SECTOR 94 IT TAKES APPROX. 1HR 25MIN.

(B) FROM I.G.I AIR PORT TO SECTOR 94 (VIA ROAD) IS ABOUT 30KM
APPROX. AND IT TAKES ABOUT 44MIN (VIA OUTER RING ROAD).

VIA TRAIN FROM (CHARBAGH RAILWAY STATION).
1. FROM CHARBAGH RAILWAY STATION TO ANVT.

(A) NEAREST METRO STATION FROM ANVT AT A DISTANCE OF
APPROX. 650M IT TAKES 7MIN.FROM NEW METRO STATION TO
OKHLA BIRD SCANTUARY METRO STATION IT TAKES APPROX. 1HR
24MIN,

(B) FROM NDLS TO SECTOR 94 (VIA ROAD) IS APPROX .16.7KM IT

TAKES 30MIN.

17




SITE IS AF’PROXIMATEL‘Y 4.5KM FRbM BOTANICAL GARDEN
METRO STATION AND THE DISTANCE CAN BE COVERED BY BUS,
AUTO OR CAB EASILY AND CONVINIENTLY.

ANEW YET VERY IMPORTANT METRO STATION HAS BEEN
RECENTLY OPENED FOR PUBLIC WHICH IS ON A WALKING
DISTANCE FROM THE SITE THE STATION HAS BEEN NAMED AS
SUPERNOVA OKHLA BIRD SANCTUARY STATION.

—~— 18




S|TE IS APPROXIMATELY 3KMS FROM, AMITY
UNIVERSITY AND TAKES AROUND 10MIN. IN A USUAL TRAFFIC.

DND

WELCOME TO DND FL.
... .Drive Safely e

IT'S ABOUT 5KMS FROM DNDN ENTRING ONTO NOIDA-GR. NOIDA
EXPRESSWAY.

TEMPERATURE AND SUNPATH

19
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RAPH SHOWS AVERAGE TEMPERATURE IN °C AND °F

JUNE IS THE WARMEST MONTH OF THE YEAR.THE TEMPERATURE
IN JUNE AVERAGES 32.2 °C.IN JANUARY, THE AVERAGE

TEMPERATURE IS 14.4 °C.THE LOWEST AVERAGE TEMPERATURE
N THE WHOLE YEAR. "

2 brus M .
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CHART SHOWS AVERAGE TEMPERATURE IN °C AND °F AND
PRECIPITATION & RAINFALL IN MM.

THERE IS A DIFFERENCE OF 254MM OF

PRECIPITATION BETWEEN THE DRIEST AND WETTEST
MONTHS.THE AVERAGE TEMPERATURES VARY DURING THE YEAR

BY 19.8 °C.

WINDS ARE GENERALLY LIGHT AND BLOW FROM NORTHEAST TO
SOUTHEAST DIRECTION WITH EXCEPTION OF EASTERLY TO

SOUTH EASTERLY WINDS THAT BLOWS ON SAME DAYS DURING
SUMMER SEASON.

BEING A PART OF DELHI NCR, AND SO CLOSE PROXIMITY FROM
THE CITY OF DELHI. NOIDA BECOMES A VERY HAPPENING PLACE
BOTH IN TERMS OF ENTERTAINMENT AND WORK.IN SUMMER, THE
TEMPERATURES MAY EXCEED TO 40 °C AT TIMES, WHEREAS IN
WINTERS, THE TEMPERATURE GET AS LOW AS 1-2 °C.RAINFALL IS
ALSO NOT TOO HIGH NOR TOO LOW HERE, WHICH ALSO SUPPORT

AGRICULTURE VERY WELL.

| o

prespestion /Rainfall 18

(mm)
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SUPERTECH
SUPERNOVA
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SECTION AT S2-S2' ON SCALE 1:500
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NOIDA FALLS UNDER THE CATCHMENT OF YAMUNA RIVER BANK,
ND THE LAND IS ENTIRELY OLD RIVER BANK WITH
VERY OLD SOIL WHICH KEPT ON DEPOSITING HERE WITH THE
RIVER FLOW OVER HUNDREDS AND THOUSANDS OF YEARS. THE
7yPE OF SOIL DEPOSITED IN NOIDA IS KNOWN AS “ALLUVIAL SOIL".
ALLUVIAL SOILS ARE FORMED BY THE DEPOSITE OF THE
cEDIMENTS BROUGHT BY RIVERS.MOST OF THE RIVERS
ORIGINATES FROM HIMALAYAS AND BRING ALOMG HIGH AMOUNT
OF SEDIMENTS WITH THEM.THE SOIL IS MADE UP OF PARTICLES
LIKE SILT, SAND, AND CLAY.IT HAS ADEQUATE AMOUNT OF
PHOSPHORIC ACID, POTASH AND LIME.ALLUVIAL SOILS ARE OF
TWO TYPES:
1.0LD ALLUVIAL KNOWN AS BANGAR.
2. NEW ALLUVIAL KNOWN AS KHADDAR.

-
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ON-SITE CONSIDERATION:
FARMING ID BEING PRACTICES ON THIS SITE.
VEGETABLES LIKE:

1. BRINJAL.

2. CAULIFLOWER.

3. SPINACH.

4. FENUGREEK (METHI).

5. OILSEED MUSTARD (SARSO).
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WION
VELLE

3ISTENDU-DIOSPYROS CORDIFOLIA,
KOSAM-SCHLEICHERA OLEISA.
. PALASH-BUTEA MONOSPERMA.
~ JOODHI-WRIGHTIA TINCTORIA.
N  BILKHAN-FICUS VIRENS.

25




THE NATURE.

EW OF IHE SITE SHUWING IHESTTE LUCATION ANDTTS

% WITH SUPERTECH SUPERNOVA

ENcTUARY.THE SITE'S FRONT FACES TH
5/ |OH CAN BE USED AS A DESIGN ELEME
ORH|ENT THE BUILDING TOWARDS THE Riy
JIEW FROM THE INSIDE OF THE BUILDING AND T0 IMPROVE THE
£XPERIENCES OF THE USERS OF THE BODY, SPECIALLY THE
JSERS OF HOUSING FACILITIES IN ORDER TO CONNEGT WITH

» AND OKHLA BIRS

E YAMUNA RIVER,
NT, IN ORDER TO

ER, TO ENHANCE THE

pum—

WE ARE WORKING HERE.

OKHLA BIRD SANCTUARY
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/L’KND—USE AND PROJECT
>+ LAND USE OF THE SITE (PLOT 4) SECTOR 94 NOIDA, IS
OMMERCIAL LAND USE TYPE, AND CAN ONLY BE USED FOR.

CTIVITIES RELATED TO COMMERCIAL

CTIVITIES. THE THESIS TOPIC IS MIXED USED BUILDING, WHICH
IS 7OTALLY ANEW CONCEPT OF ARCHITECTURE NOW A DAYS,
WITH THE INCREASE OF PROFFESSIONALS, THE LATEST TREND IS
LIVING, WORKING, RECREATING AND SHOPPING, ALL UNDER ONE
ROOF. THAT'S WHAT THE SOLUTION MIXED USED BUILDING GIVES
170 ITS USERS. THE PROJECT REVOLVES AROUND 3 KEY POINTS.

| RESIDENTIAL

2. RETAIL.
3. CORPORATE.(WHICH INCLUDES VERTICAL FARMING CONCEPT).

THIS SINGLE PROJECT WILL FULLFIL ALL THE THREE FACILITIES
AND THE SERVICES UNDER ONE ROOF, SO THAT THE USER CAN
LIVE, WORK, SHOP AND RECREATE IN A SAME AREA WITHOUT
GOING OUT OF THE SITE, ENSURING LESS WASTAGE OF TIME,
EFFICIENCY, LESS WASTAGE OF RESOURCES, ACCOMODATION
OF LARGE POPULATION IN SAME AREA. |

SWOT ANALYSIS

1. STRENGTHS FOR THE SITE INCLUDE ITS PROXIMITY FROM
NOIDA-GR. NOIDA EXPRESSWAY AND OTHER IMPORTANT PARTS
OF DELHI NCR AND ALSO CLIMATIC CONDITIONS ARE SUITABLE
FOR WORK AND LIVING ALSO YAMUNA RIVER VIEW CAN ADD AN
ELEMENT TO DESIGN.

2. WEAKNESSES OF THE SITE CAN ONLY BE IT IS NOT DIRECTLY
FACING THE HIGHWAY.

3.0PPORTUNITIES FOR THE PROJECT IS THE LASTEST TREND OF
GIVING THE USERS VARIED FACILITIES AND SERVICES UNDER
ONE ROOF. MIXED USED DEVELOPEMENT COMMERCIAL SITES
ATTRACT MORE PEOPLE AS IT CAN GIVE FACILITIES LIKE
HOUSING, RETAIL, AND OFFICE AREAS AT ONE SINGLE PLACE,

~—
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[[TERATURE STUDY 1

pITT T TOWER, SINGAPORE

SINGAPORE.

AIRIN A CONGEST AREA.
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[T TOWER IS LOCATED IN SINGAPORE AT JUCTION OF
WATERLOO ROAD AND VICTORIA STREET, DESIGNED BY TR,
HAMXAH AND YEANG DEVELOPERS AND SPONSORED BY URBAN
|;{EDEVELOF’EMENT AUTHORITY AND NATIONAL UNIVERSITY OF
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URROUNDING SITE IS DEVELOPED IN CONGESTED MANNER AND
THE TRAFFIC FLOW IS ADVANCE. THUS DEVELOPING THE TOWER
AT THIS AREA WAS BENEFICIAL FOR THE TRADE AND ECONOMY
pURPOSE AND HELPS THE SURROUNDING PEOPLE TO GET FRESH
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CONCEPT DEVELOPEMENT

INITIALLY THE ARCHITECT FOCUSES ON THE DEVELOPEMENT OF
SERVICES AND AMENITIES IN THE BUILDING BLOCK AND THUS
STEP BY STEP MOVED ON THE DEVELOPEMENT OF GREEN AREA
AND PLANTATION AREA BY PROVIDING LINKS TO THE AMENITIES
AND ADEQUATE OPEN SPACE. THIS CONCEPT INCLUDES DESIGN
ACCORDING TO THE WIND DIRECTION AND SUN PATH.
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pROJECT DESCRIPTION

ARCHITECT: T.R HAMZAH & YEANG SDN BHD.

URA (URBAN REDEVELOPEMENT AUTHORIW) SINGAPORE
SPONSOR)-

eDITI (ECOLOGlCAL DESIGN IN THE TROPICS) (SPONSOR).
NUS (NATlONAL UNIVERSITY OF SlNGAPORE) (SPONSOR).

LOCATION: JUCTION OF WATERLO ROAD AND VICTORIA STREET,

SINGAPORE.
NOS OF STOREYS: 26.

DATE START: 1998 (COMPETITION: DESIGN).
COMPLETION DATE: PENDING AREA.

TOTAL GROSS AREA: 6,033 SQMT.

TOTAL NET AREA: 3,567.16 SQMT.

TOTAL AREA OF PLANTATION: 3,841.34 SQMT.
PLOT RATIO: 7:1.

HEIGHT: 88.46 MT.

PRINCIPAL-IN-CHARGE: DR.KEN YEANG.
PROJECT ARCHITECT: ANDY CHONY.

DESIGN ARCHITECTS: RIDZWAN FATHAN (PIC), CLAUDIA RITSCH
AZMAN CHE MAT.

DESIGN TEAM: AZUDDIN SULAIMAN, SEE-EE-LING.

DRAFTING: SZE THO KOK CHENG.

C& S AND M & E ENGINEERS: BATTLE MC CARTHY (LONDON).
EMBODIED ENERGY EXPERT: BILL LAWSON (UNIVERSITY OF
SYDNEY),

SWAN & MACLAREN ARCHITECTS: JAMES LEONG (ARCHITECT-OF-
RECORD).
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I
DEDSI GENOUS PLANTING WITHIN A 1 MILE R

4e 10 IDENTIFY SPECIES TO BE INCORP
AT WILL NOT COMPETE WITH THE IND)|
'HE LOCALITY.

AILS OF THE

ADIUS VICINITY OF THE
ORATED IN THE DESIGN
GENOUS SPECIES OF

ﬂem WITH THE MAPPING IN DET

THE VEGETATION AREAS ARE DESIGNED TO BE CONTINUOUS AND
10 RAMP UPWARDS FROM THE GROUNG PLANE TO THE

JPPERMOST FLOOR IN A LINKED LANDSCAPE RAMP. THE
DESIGN'S PLANTED-AREA.

DESCRIPTION

THE VEGETATION AREAS ARE DESIGNED TO BE CONTINUOUS AND
10 RAMP UPWARD FROM THE GROUND PLANE TO THE UPPER
MOST FLOORS IN ALINKED LANDSACPE. THE UNIQUE DESIGN
FEATURE OF THE SCHEME IS IN THE WELL PLANTED FACADES
AND VEGETATED - TERRACE WHICH HAVE GREEN AREAS THAT
APPROXIMATELY THE GROSS USEABLE AREAS (L.E: GFA @ 6033
SQMT) OF THE REST OF THE BUILDING.

THE ARCHITECTS HAVE COMPLETED A STUDY OF THE EMBODIED
ENERGY AND GREEN HOUSE-GAS EFFICIENCY OF THE BUILDING
MATERIALS AS WELL, BUT HAVE OPTED IN SOME CASE FOR
HIGHER ENERGY INTENSITY CONSTRUCTION MATERIALS,
ESPECIALLY THE SOLAR PANELS DUE TO THEIR PAYBACK IN
ENERGY DURING THE LIFT OF THE BUILDING AND RECYCLEABLE
BUILDING MATERIALS SUCH AS STEELK AND ALUMINIUM.
COMPOSITE TIMBER-FLOOR CASSETTE WILL REPLACE THE
COMMONLY USED CONCRETE FLOORS TO ACHIEVE GRAINS
INENERGY EFFICIENCY CONSTRUCTION.
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ANTATION CONCEPT
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1. GEOTHERMAL HEAT PUMPING SYSTEM

2.NATURAL VENTIALTION

3.INTEGRATED SOLAR SHADING SCREEN TO CONTROL HEAT
4. RAIN WATER STORAGE SYSTEM

5. LEVEL 6:SERVICE CORE, CAFE.

6.PHOTOVOLTAIC CELLS
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JGEABLE AREA= 6,032.69 SQMT.
o ANTED AREA= 3,841.34 SQMT.
= 63%.

"HE VEGETATION SPECIE'S SELECTED FOR THIS BUILDING IS
3ASED ON THE PERCENTAGE OF THE DIFFERENT INDIGENEOUS
SLANT MATERIAL IN THE AREA THUS ESTABLISHING A
REPRESENTATIIVE LANDSCAPE OF THE AREA.THIS TO ENSURE
THAT THE SPECIES USED ARE ONES WHICH ARE NOT IN
COMPETITION WITH OTHER SPECIES ON THE SITE AND
SURROUNDINGS.THE OTHER FACTORS CONSIDERED IN OUR
SELECTION OF PLANTING ARE PLANTING DEPTH, LIGHT QUALITY
DEGREE OF MAINTANCE, ACCESS, ORIENTATION, WIND
WALLS/SOLAR PANELS/SPECIAL GLAZING FACTORS.
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Level 2
+2.50

ZONING
1.LEVEL 2: SERVICE AREA, FOOD COURT.

2.LEVEL 3: SERVICE CORE, ART AND CRAFT STALLS.
3.LEVEL 4: SAME AS OF LEVEL 3.

4.LEVEL 5: SERVICE CORE, FOOD COURT.

5. LEVEL 6: SERVICE CORE, CAFE.

6. LEVEL 9: SERVICE CORE, AUDITORIUM, SEATING AREA.

7. LEVEL 10: SERVICE CORE, SKY PARK, SEATING, UPPER LINK.
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WSTE RECYCLE CONCEPT
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/go-fm'meCU LATION
/

-STIMATE SEWAGE SLUDGE FOR COMMERCIAL BUILDING IS 230
[TRES PER POPULATION EQUIVALENT (P.E) PER DAY @ 3. P.E.
5ER 100 SQMT. GROSS AREA.
GROSS AREA BUILDING AREA =6032 SQMT.
AMOUNT OF SEWAGE COLLECTED=41,620.8 LT

=41.62 CUBICMT.PER DAY.

=15.190 CUBICMT PER ANNUM.

Chute

BRSPS
= e ] ; B

RECYCLING OF WASTE MATERIALS

1. WASTE MATERIALS ARE PLACED IN THE CHUTE.

2. AFTER PLACING THE WASTE SELECT THE CATEGORY
(RECYCLE, REDUSE).

3. THROUGH THESE PIPES THEY ARE COLLECTED AT DRUM SPINS
AT GROUND LEVEL TO ALIGN HOPPER FOR CATEGORY CHOICE.
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W1 ER RECYCLE CONCEPT

Roohop Zone
Water Collector

Rain watar
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REQUI FFICE 1S 20 G
SQJE_RGROSS AREA10% WASTAGE, O TR DAY PER 10
C7AL REQUIREMENT.
10 270 PER GALLON PER DAY,
“1 3 CUBIC MT PER DAY X 365 DAYS.
5018 CUBIC MT PER ANNUM.
- TAL CATCHMENT AREA= 518 SQMT.
ANGAPORE AVERAGE RAIN FALL PER ANNUM =23.4039 MT.
*5TAL WATER COLLECTION =12141 CIBIC MT.
ToTAL REQUIREMNET=22019 CUBIC MT.
“ANWATER STORED=12141 CUBIC MT.
"ENCE IN %=12141/22019.
=0.551 X 100.
=55.1%.
WATER SELF SUFFICIENCY OF BUILDING=55.1%

Rainwater catchment

Basement siorage tank

RAIN WATER CATCHEMENT SCALLOPS AND COLLECTION TANK

\
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PHOTOVOLTAIC CELLS
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HE BUlLDING EMPLOYS WHAT THE ARCHITECT TERMS “LOOSE-
FT” DESIGN, FEATURING REMOVABLE PARTITIONS AND FLOORS,
AND MECHANICAL JOINTING OF MATERIALS AS OPPOSED

70 THE USE OF CHEMICAL BONDING THIS WILL AID FUTURE RE-
USE OF THE BUILDING AND RECYCLING OF MATERIALS.

THE BUILDING'S DESIGN AIMS TO REDUCE THE USE OF
MECHANICAL AIR CONDITIONING SYSTEMS AND ARTIFICAL

LIGHTING.
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TTERATURE STUDY 2 —

ﬂ\,S,QNfA HQ, TOKYO

. PROJECT TYPE: RENOVATION AND REF
) BUILDING TYPE: OFFICE,
3 ARCHITECT: KONO ARCHITECT, NEW YORK
4 YEAR: 2010.
5 AREA: 215000 SQMT.
6. CLIENT: PASONA.
7 CONTEXT: URBAN.
TR RS
AT DNy,
fi"ffléi'-.’ll‘-ﬁti‘fr o
sl paf.,ﬁ,. s
“I ‘{ L <5
B
ql g een! | |

RBISHIMG.

hiegit
i

PROJECT DESCRIPTION

THE PROJECT CONSISTS OF A DOUBLE-SKIN GREEN FACADE,
OFFICES, AN AUDITORIUM, CAFETERIAS, A ROOFTOP GARDEN

AND MOSTLY NOTABLY, URBAN FARMING FACILITIES INTEGRATED
WITHIN THE BUILDING. THE GREEN SPACE TOTALS OVER 43000
SQFT. WITH 200 SPECIES INCLUDING FRUITS, VEGETABLES AND
RICE THAT ARE HARVESTED, PREPARED AND SERVED AT THE
CAFETERIAS WITHINTHE BUILDING. IT IS THE LARGEST AND MOST

e " 43




RECT FARM-TO-TABLE OF ITS KIND EVER REALISED INSIDE AN
ORE G BUILDING IN JAPAN.
OFC GROPS HARVESTED IN PASONA HQ ARE SERVED WITHIN THE
11 OING CAFETERIAS, IT HIGHLIGHTS 'ZERO FOOD MILEAGA
5 NCEPT OF A MORE SUSTAINABLE FOOD DISTRIBUTION SYSTEM
o0 AREDUCES ENERGY AND TRANSPORTATION COST.

"RULAND IN PASONA HQ IS HIGHLY EFFICIENT URBAN ARABLE

D, STACKED AS A VERTICAL FARM WITH MORDEN FARMING
L CHNOLOGY TO MAXIMIZE CROP YIELDS,

FARMERS eAE % - FARMLAND

|
|
|
%
Z |
<
< |
—'f
{
b
|

DOUBLE-SKIN GREEN FACADE FEATURES SEASONAL FLOWERS
AND ORANGE TREES PLANTED WITHIN THE 3FT DEEP BALCONIES.
PARTIALLY RELYING ON NATURAL EXTERIOR CLIMATE, THESE
PLANTS CREATE A LIVING GREEN WALL AND DYNAMICS IDENTIFY
TO THE PUBLIC. THE BALCONIES ALSO HELP SHADE AND

INSULATE THE INTERIORS WHILE PROVIDING FRESH AIR WITH
OPERABLE WiNDOWS, A PRACTICAL FEATURE NOT ONLY RARE
FOR A MIDRISE COMMERCIAL BUILDING BUT ALSO HELPS REDUCE
HEATING AND COOLING LOADS OF THE BUILDING DURING
MODERATE CLIMATE. |

THE ENTIRE FACADE IS THEN WRAPPED WITH DEEP GIRD OF FINS,
CREATING FURTHER DEPTH, VOLUME AND ORDERS TO THE
ORGANIC GREEN WALL

\'-__
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WITHIN THE INTERIOR, THE DEEP BEAMS AND LARGE COLUMNS
OF THE EXISTING STRUCTURE ARE ARRANGED IN A TIGHT
NTERVAL CAUSING LOW INTERIOR CEILING HEIGHT OF (7'-6").
WITH BUILDING SERVICES PASSING BELOW, SOME AREA WAS
£VEN LOWER AT (6'-8"). INSTEAD, ALL DUCTS, PIPES, AND THEIR
VERTICAL SHAFT WERE RE-ROUTED TO THE PERIMETER,
ALLOWING MAXIMUM HEIGHT BETWEEN THE BEAMS.

LIGHTINGS ARE THAN INSTALLED, HIDDEN ON THE BOTTOM
VERTICAL EDGES OF THE BEAMS, TURNING THE SPACES
BETWEEM THE BEAMS INTO LARGE COVE WITHOUT FURTHER
LOWERING THE CEILING. THIS LIGHTING METHOD, USED
THROUGHOUT THE WORKSPACE FROM SECOND FLOOR TO 9TH
FLOOR, ACHIEVED 30% LESS ENERGY THAN THE CONVENTIONAL
CEILING MOUNTED METHOD.
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_iMING TECHNIQUES

sNGBOTH HYDROPONIC AND SOIL BASED FARMING. IN PASONA
10, CROPS AND OFFICE WORKERS SHARE A COMMON SPACE.
- EXAMPLE, TOMATO VINES ARE SUSPENDED ABOVE
\FERENCE TABLES, LEMON ANS PASSION FRUIT TREES ARE
<£D AS PARTITIONS FOR MEETING SPACES, SALAD LEAVES ARE
cROWN INSIDE SEMINAR ROOMS AND BAEN SPROUTS ARE
oROWN UNDER BENCHES.

DINING AREA’ FARMING AREA

—~
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- OOR PLAN
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(ONCEPT OF VERTICAL FARMING
b

REDUCE HEATING AND COOLING LOAD IN MONSOON
\
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THE CROPS ARE EQUIPPED WITHMETAL HALIDE, HEFL
FLUORESCENT LED LAMPS USING IT INSTEAD OF SUNLIGHT

\
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PROVIDE BETTER WORKSPACE TO EMPLOYEES

CLIMATE CONTROL SYSTEM

MANUALLY OPERABLE WINDOWS CREATE A THERMAL CHIMNEY.
THIS CAUSES PRESSURE DIFFERENCE AND THEREFORE ENABLES
AR CIRCULATION IN THE APARTMENTS AND PUBLIC AREAS,
SUCKING THE HOT AIR OUT OF THE BUILDING AND ALLOWING

COOLER FRESH AIR INSIDE.
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ASE STUDY 1
A2

w0 HORIZON CENTER, GOLF COURSE ROAD, DLF
-HASE 5. SECTOR 43, GURGAON
CLIMATIC CONDITIONS

THE PREVAILING CLIMATE IN GURGAON IS KNOWN AS A LOCAL
STEPPE CLIMATE. THERE IS LITTLE RAIN FALL THROUGHOUT THE
YEAR. THIS CLIMATE IS CONSIDERED TO BE BSH ACCORDING TO
THE KOPPEN-GEIGER CLIMATE CLASSIFICATION. THE
TEMPERATURE HERE AVERAGES 25.2 °C. PRECIPITATION HERE
AVERAGES 618MM.

January February March  April May  June  July  August September October November December

Max Temperature
(‘F)
Precipitation / Rainfall |

THE CITY EXPERIENCES FOUR DISTINCT

1. SEASONS - SPRING (FEBRUARY - MARCH).
2. SUMMER (APRIL - AUGUST)
3. FALLUAUTUMN (SEPTEMBER - OCTOBER).

4. WINTER (NOVEMBER - JANUARY).
5. ALONG WITH THE MONSOON SEASON SETTING IN TOWARDS

THE LATTER HALF OF THE SUMMER. SUMMERS, FROM EARLY
APRIL TO MID-OCTOBER, ARE TYPICALLY HOT AND HUMID, WITH
AN AVERAGE DAILY JUNE HIGH TEMPERATURE OF 40 °C (104 °F),

S—
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HE seASON EXPERIENCES HEAT INDICES EASILY BREAKING 43
¢ (109 °F). WINTERS ARE COLD AND FOGGY WITH FEW SUNNY
DAYS, AND WITH A DECEMBER DAYTIME AVERAGE OF 3

HE WESTERN DISTURBANCE BRINGS SOME RAIN IN WINTERS

THAT FURTHER ADDS TO THE CHILL. SPRING AND AUTUMN ARE
JILD AND PLEASANT SEASONS WITH LOW HUMIDITY. THE
JIONSOON SEASON USUALLY STARTS IN THE FIRST WEEK OF
JULY AND CONTINUES TILL AUGUST. THUNDERSTORMS ARE NOT
UNCOMMON DURING THE MONSOON. THE AVERAGE ANNUAL
RAINFALL 1S APPROXIMATELY 714 MILLIMETRES (28.1).

°C (37 °F).

WITH AN AVERAGE OF 34.2 °C, JUNE IS THE WARMEST MONTH.
THE LOWEST AVERAGE TEMPERATURES IN THE YEAR OCCUR IN
JANUARY, WHEN IT IS AROUND 14.3 °C

~
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MATERIALS USED

h—-—

1.RCC FRAMED STRUCTURE.

2. EXTERNAL WALLS STRUGTURE GLAZING WITH CLEAR
INSULATED DOUBLE GLAZED VISION UNIT WITH LOW -E COATING
ON SURFACE WITH STONE 3.COATING WITH GRANITE.

4. METAL CLADDING.

> COMBINATION OF INDIAN AND OTHER MARBLE GRANITES, AND
VTRIFIED T)LES,




AREAS
TOWER:
1.ENTRANCE LOBBY
2.AHU ROOM
3.S.LIFT LOBBY
4.S.LIFT
5.5.LIFT
6.STAIRCASE
7.LIFTS (16) (EACH)
&.MAIN LIFT LOBBY
9.SHOWROOM
10.LOBBY & ATRIUM
11.ELECTRIC SHAFT
12.ELECTRIC SHAFT
13.HVAC
14.HVAC & PLUMBING
SHAFT
15.SHOPS AND CAFE
16.SHOPS & REST.
17.5HOPS & REST.
18.SECURITY CABIN
19.vOID

(20 SQMT).

(31.5 SQMT).

(27 SQMT).

(10.5 SAMT).

(9 SQMT).

(13.5 SQMT).
(10.8 SAMT),

(40 SQMT),
(750 SQMT).
(68.3 SAMT).
(8.3 SQMT),
(4.6 SQMT).
(10 SQMT),
(18 SAMT).

(94 SQMT),
(33 SAMT).
(40 SQMT).
(70 SGMT),
(160 SAMT)
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AREAS
TOWER:

1.S.LIFT LOBBY

2.5.LIFT
3.5.LIFT
4.STAIRCASE

5.LIFTS (18) (EACH)
6.MAIN LIFT LOBBY

7.AHU ROOM

&.ELECTRIC SHAFT
O.ELECTRIC SHAFT

10.HVAC

11.HVAC & PLUMBING

SHAFT
12.vOID

13.0FFICE AREA A
14.0FFICE AREA B

15.PANTRY

16.LADIES AFCILITIES
17.MALE FACILITIES
18.SHOP&REST.
19.5HOP&REST.
20.SHOP&REST.
21.SHOP&REST.
22.SHOP&REST.

(27 SAMT).
(10.5 SAMT).
(2 SAMT).
(13.5'SQMT).
(10.8 SAMT).
(40 SAMT).
(63 SAMT).

(8.3 SQMT).
(4.6 SAMT).

(10 SQMT).
(18 SQMT).

(160 SQMT).

(1702 SQMT).
(1417 SAMT).

(& SAMT).

(24.6 SAMT).
(24.6 SAMT).
(445 SAMT).
(235 SAMT).
(215 SAMT).
(215 SQAMT).
(283 SAMT).
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A ANALYSIS
pRER=

o AREA = 64731 SQMT. (1.0NE HOR
P40 HORIZON CENTER 3.AMERICAN
(23-’13 4+4601+9742)=17477 SQMT.
'20UND COVERAGE = 27%,
cAR= 1.7
-ROUND COVERAGE = (64731 X 27)/100
= 17477.3SQMT.
LCCORDING TO THE NORMS HEIGHT IS UNRESTRICTED
'HEREFORE BUILT UP = 110425 SQMT.
{OTAL NO. OF FLOORS = BUILT UP / GROUND COVERAGE.
= 110425 /4601 SQMT.
=24
TOTAL AREA OF THE BASEMENT = 4601 SQMT.
ACCORDING TO THE NORMS OF DEVELOPEMNET AUTHORITY:
MAXIMUM F.A.R COULD BE REACHED UPTO = 175%.
MAXIMUM BUILDING HEIGHT = UNRESTRICTED.
MAXIMUM BASEMENT = UNRESTRICTED.
MAXIMUM GROUND COVERAGE = 60%.

AND ACCORDING TO NORMS FOR BASEMENT PARKING

1ECS = 32 SQMT.

TOTAL AREA OF THE BASEMENT = 4601 SQMT.
HENCE NO. OF CARS =4601 / 32

=143 CARS

ZON CENTER
EXPRESSES),

HENCE NO. OF BASEMENT IN UNITECH BUSINESS PARK IS FOUR.

THEREFORE NO OF CARS =4 X 143.
= 575 CARS.
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SOIL TYPE

SOIL IS THE BASIC ELEMENT OF ANY PLACE'S GEOGRAPHICAL
CHARACTERISTICS.

WE LIVE UPON THE SOIL, SO THE SOIL IS ONE OF OUR BASIC
NEEDS.THERE ARE DIFFERENT

KIND OF SOILS.LOAMY SOIL IS ONE OF THE THEM.

THE CHARACTERISTICS OF LOAMY SOIL ARE,

1) THIS KIND OF SOIL IS VERY FERTILE.

2) THIS SOIL CONTAINS DIFFERENT MINERALS AND NUTRIENTS.
3) THIS SOIL HAS GOOD DRAINAGE CAPABILITY.

4) THIS SOIL HAS MEDIUM KIND OF CONSISTENCY.

LOAM SOILS GENERALLY CONTAIN MORE NUTRIENTS, MOISTURE,
AND HUMUS THAN SANDY SOILS, HAVE BETTER DRAINAGE AND
INFILTRATION OF WATER AND AIR THAN SILTY SOILS, AND ARE
EASIER TO TILL THAN CLAY SOILS.

THE TECHNICAL DEFINITION OF LOAM SOIL IS:

1.LESS THAN 52% SAND

2. BETWEEN 28-50% SILT

3.7-27% CLAY

THE BEARING CAPACITY OF LOAMY SOIL IS (80-160) KN/SQMT.
HENCE THE FOUNDATION REFERS FOR THE LOAMY SOIL IS PILE
FOUNDATION.

AND SO THAT OF THIS BUILDING (UNITECH BUSINESS PARK).

58




pePENDING UPON THE SOIL TYPE UNITECH BUSINESS PARK HAD
BEARING PILE .IN WHICH THE BASE OF FOUNDATION REST OVER

LOAMY SOIL

THE HARD STRATA, AND THE LOAD FROM THE COLUMN IS

TRANSFER FROM THESE PILES TO THE ROCK BED.

Gl 7AW

Tl o
i 1l
=qh 1
|
1
{b} Friction pile
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s

1 sTRUCTURE: RCC FRAMED STRUCTURE.

2: ELEVATORS: HIGH SPEED PASSENGER ELEVATORS SERVICES

- PARKING BASEMENT MULTI LEVE PARKING.

+ AMENITIES: CENTRALLY AIR CONDITIONED BUILDING-PROVISION
“OR OFFICES AREA AIR CONDITIONING PROVIDED UPTO AHU ON
“ACH FLOOR. THE INTERNAL DISTRIBUTIONSYSTEM OF AIR

CONDITIONING SHALL BE SOLE RESPONSIBILTIES OF THE TENANT.

5. POWER BACKUP: BACK UP POWER EQIVALENT TO ABOUT 6.0 VA
PER SQFT.(0.006 KVA PER SQFT.) OF THE SUPER AREA)

6.FIRE FIGHTING:SPRINKLER AND FIRE DETECTION SYSTEM WILL
BE PROVIDED IN THE BASEMENT AREA AND COMMON AREA ONLY
AS PER NBC FOR FIRE FIGHTING AND SPRINKLER SERVICES IN
OFFICE AREA, PROVISION WILL BE MADE UPTO SERVICES SHAFT
ON EACH FLOOR SHUTTERS WILL BE PROVIDED.

7.ELECTRICITY / TELEPHONE: PROVISION ON EACH FLOOR UPTO
THE SHAFT, CONNECTIONS HAVE TO BE ARRANGED BY
RESPECTIVE OWNERS / USERS.NO ELECTRIC CONDUITS OR
WIRING SHALL PROVIDED IN THE SLAB.

8. FLOOR TO FLOOR HEIGHT: THE FLOOR TO FLOOR HEIGHT IN
THE BUILDING IS ESTIMATED TO BE 4.2MYS FOR TYPICAL FLOOR.
9.LEED CERTIFIED: LEED CERTIFIED GREEN BUILDING.
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#ASE STUDY 2
CAS

UNlTECH BUSINESS PARK
_—
LOCATION

sector 17-B, Block F, South City 1, Sector 41, Gurugram, Haryana 122002

[HE PREVAILING CLIMATE IN GURGAON |
STEPPE CLIMATE. THERE IS LITTLE RAIN
YEAR. THIS CLIMATE IS CONSIDERED T0
THE KOPPEN-GEIGER CLIMATE CLASSIF|
TEMPERATURE HERE AVERAGES 25.2
AVERAGES 618MM.

S KNOWN AS A LOCAL
FALL THROUGHOUT THE

BE BSH ACCORDING TO
CATION. THE

'C. PRECIPITATION HERE

January February March * April

May

June July  August September October November December

~n A y /
o ... : 5
\ 285 18 T n
13 %

242k

THE CITY EXPERIENCES FOUR DISTINCT
1. SEASONS - SPRING (FEBRUARY - MARCH).
2. SUMMER (APRIL - AUGUST)
3. FALL/AUTUMN (SEPTEMBER - OCTOBER).
4. WINTER (NOVEMBER - JANUARY).

5. ALONG WITH THE MONSOON SEASON SETTING INTOWARDS THE
LATTER HALF OF THE SUMMER. SUMMERS FROM EARLY APRIL TO

\_
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£.0CTOBER, ARE TYPICALLY HOT AND HUMID, wiTH AN

M LY JUNE HIGH TEM
AGE DA PERATURE OF 40'C (104
: \E’,EEON RIENCES C (104 'F). THE

AT INDICES EASILY BREAKING 43'C (109 'F). WINTERS ARE COLD
\ND FOGGY WITH FEW SUNNY DAYS, AND WITH A DECEMBER

YTIME AVERAGE OF 3C (37 'F). THE WESTERN DISTURBANCE
sRINGS SOME RAIN IN WINTERS THAT FURTHER ADS TO THE
cHILL. SPRING AND AUTUMN ARE MILD AND PLEASANT SEASONS
ITH LOW HUMIDITY. THE MONSOON SEASON USUALLY STARTS
N THE FIRST WEEK OF JULY AND CONTINUES TILL AUGUST.
THUNDERSTORMS ARE NOT UNCOMMON DURING THE MONSOON.
THE AVERAGE ANNUAL RAINFALL IS WITH AN AVERAGE OF 34.2 'C.
JUNE ISTHE WARMEST MONTH. THE LOWEST AVERAGE
TEMPERATURES IN THE YEAR OCCUR IN JANUARY, WHEN IT IS
AROUND 14.3'C
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JATERIAL USED

" AT REFLECTIVE GLASS

VETAL PANELS.

FLAT ROOFING (RCC).

\::_?':;l |




GROUND FLOOR

FIRST FLOOR

o




SECOND FLOUR

THIRD FLOOR
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TOWER A

TOWER A

FIFTH FLOOR

TOWER B

TOWER B
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L TYPE
S0l E BASIC ELEMENT OF ANY PLACE'S GEOGRAPHICAL
. RACTERISTICS
Gt LVE UPON THE SOIL, SO THE SOIL IS ONE OF OUR BASIC
\eDS THERE ARE DIFFERENT
D OF SOILS.LOAMY SOIL IS ONE OF THE THEM,
£ CHARACTERISTICS OF LOAMY SOIL ARE,
() THIS KIND OF SOIL IS VERY FERTILE,
1 THIS SOIL CONTAINS DIFFERENT MINERALS AND NUTRIENTS.
- HIS SOIL HAS GOOD DRAINAGE CAPABILITY.
)THIS SOIL HAS MEDIUM KIND OF CONSISTENCY.
{0AM SOILS GENERALLY CONTAIN MORE NUTRIENTS, MOISTURE,
N0 HUMUS THAN SANDY SOILS, HAVE BETTER DRAINAGE AND
NFILTRATION OF WATER AND AIR THAN SILTY SOILS, AND ARE
EASIER TO TILL THAN CLAY SOILS.
THE TECHNICAL DEFINITION OF LOAM SOIL IS:
1.LESS THAN 52% SAND
2. BETWEEN 28-50% SILT
3.7-27% CLAY

THE BEARING CAPACITY OF LOAMY SOIL IS (80-160) KN/SQMT.

HENCE THE FOUNDATION REFERS FOR THE LOAMY SOIL IS PILE
FOUNDATION.

AND SO THAT OF THIS BUILDING (UNITECH BUSINESS PARK).

= =

] [ ]

L

a GL m
m‘”vm_ fily !
aN qe™=dh 1
it 1

|
i h
[8) Beartng plie b} Friction plis

DEPENDING UPON THE SOIL TYPE UNITECH BUSINESS PARK HAD

BEARING PILE .IN WHICH THE BASE OF FOUNDATION REST OVER

THE HARD STRATA, AND THE LOAD FROM THE COLUMN 1S
TRANSFER FROM THESE PILES TO THE ROCK BED.

—
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AREA ANALYS|S
//——

AREA = 8361 SQMT.
‘;;%LND COVERAGE = 33%.

“AR=16

;ROUND COVERAGE = (8361 X 33)/100
= 2788SQMT.
JULTUP = PLOT AREAX F AR
= 8361 X 1.6
= 13377.6 SQMT.

“0TAL NO. OF FLOORS = BUILT UP / GROUND COVERAGE.
= 4.7 FLOORS.
= 5 FLOORS.

-OTAL AREA OF THE BASEMENT = 6196.5 SQMT.

ACCORDING TO THE NORMS OF DEVELOPEMNET AUTHORITY:
MAXIMUM F.A.R COULD BE REACHED UPTO = 175%.

MAXIMUM BUILDING HEIGHT = UNRESTRICTED.

MAXIMUM BASEMENT = UNRESTRICTED.

MAXIMUM GROUND COVERAGE = 60%.

AND ACCORDING TO NORMS FOR BASEMENT PARKING

1ECS = 32 SQMT.

TOTAL AREA OF THE BASEMENT = 6196.5 SQMT.

HENCE NO. OF CARS =6196.5/ 32

=194 CARS

HENCE NO. OF BASEMENT IN UNITECH BUSINESS PARK IS TWO.

THEREFORE NO OF CARS =2 X 194.
= 388 CARS.
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AGES
ADVANT

SUILDING DATA

HISTINGUISHED ARCHITECTURAL DESIGN BY ACCLAIMED
ARCHITECTS HIGH EFFICIENCY FLOOR PLANS EXTERNAL

FACADE, A COMBINATION OF HEAT REFLECTIVE GLASS, STONE
AND METAL PANELS DRAMATIC LANDSCAPING IMPRESSIVE
ENTRIES AND LOBBIES, FINISHED WITH GRANITE AND MARBLE
TENANT AREAS PROVIDED WITH CEMENT/SAND SCREED, READY
FOR TENANT'S FLOORING WALLS PLASTERED AND PAINTED.

SYSTEMS

1. INDIVIDUAL DISTRIBUTION BOARDS FOR EACH FLOOR/OFFICE
MODULE

2.100% POWER BACKUP

3. PROVISION FOR FIBER OPTIC TELECOMMUNICATIONS

4. FIRE PROTECTION SYSTEM

5. CENTRAL AIR CONDITIONING SYSTEM, AHU LOCATED ON EACH

6.FLOOR FOR TENANT'S DISTRIBUTION SYSTEM

7. SEPARATE PASSENGER AND SERVICE LIFTS TO EACH TOWER

BS- PROVISION FOR PUBLIC ADDRESS VOICE COMMUNICATION
YSTEM

9. PROVISION FOR BUILT-IN CONDUITS FOR TENANT'S POWER,
DATA AND VOICE DISTRIBUTION
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ENITIES .
" TENSIVE BUILDING AND SITE AMENTiEg
| £ NEROUS TWIN-LEVEL BASEMENT p

? EXTERIOR TERRACES AND GARDENS NG BARAGE
 AMPLE PUBLIC TRANSPORTATION SERvIce
eMPLOYEE

- pROFESSIONAL PROPERTY MANAGEMENT
bIADVANTAGE:

T PARKING ISSUE ACCORDING TO THE WORKING STRENGTHS OF
50TH THE TOWER'S PARKING SPACE IS LSS,

2. SKYLINE IS DISTURBED BECAUSE OF METRO STATION INFRONT
oF THE BUILDING HUDA CITY CENTER METRO STATION BECAUSE

OF THIS THE FRONT FACING OF THE BUILDING IS IN NORTH WEST
DIRECTION.

S NEARBY FOR

- oA
1 4

L
£ bviss
LR
b |
T

y - S -3’3 pa
“ 1.0 t.'-'.-?{\ 32"‘“"

¥ ! ‘-‘ ."“ - A . .‘
a3 ﬁ': P Lrx vl

'
SEATING AREA INTERACTIVE SPACE
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[RANSPORTATIONAL RESOURCES

. NEAREST PARKING PAID PARKING - 0.4 Ky

» AIRPORT 18.7 KM TO DOMESTIC AIRPORT
7.6 KM TO INDIRA GANDHI INTERNATIONAL AIRPORT

3. HUDA CITY CENTRE METRO STATION - 0 1 KM.

4. HUDA CITY CENTRE METRO STATION - 0.1 KM VIVANTA BY
TAJ (5 STAR) - 0.2 KM.
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AREA ANALY SIS

RESIDENTIAL BLOCK
5N0.|  REQUIREMENTS STANDARDS (PER PERSON) PROJECT REQUIREMENT TOTAL AREA
f [v | zekrar 4@125 SOMT FOR 1PERSON | 4@62.5 SGMT FOR 5 PERSONS | 250 00T,
2. | 3k AT 60125 SQMT FOR 1 PERSON | 6@87:5 SQMT FOR 7 PERSONS 525 SQMT.
(3 | 4BHKALAT 80125 SAMT FOR 1 PERSON |  4@100 SQMT FOR 8 PERSONS 400 SQMT. 3305 SAMT
4 | BBHCRLAT 10@12.5 SQMT FOR 1 PERSON | 4@137.5 SQMT FOR 10 PERSONS 550 SQMT.
5, | INTERACTVE SPACE | 15 SGMT FOR 1 PERSONS 1155 SAMT FOR 770 PERSONS 155 SQMT.
6. | SPACE FOR GATHERING | 15 SQMT FOR 1 PERSONS 425 SQMT FOR 284 PERSONS 425 SQMT.
DFFICE BLOCK
cn0|  REQUIREMENTS STANDARDS (PER PERSON) | PROJECT REQUIREMENT TOTAL AREA
A | ENTRANCE 15 SQMT FOR 1 PERSONS 1620 SGMT FOR 1080 PERSONS
(| care 2 SQMT FOR 1 PERSONS 4@B0 SOMT FOR 24 PERSONS 220 SQMT
2A|  WAITING AREA 2 SQMT FOR 1 PERSONS 200 SQMT FOR 100 PERSONS 200 SQMT
sp|  FACLITIES(W/F) 2 SQMT FOR 1W.C F .
15 SQMT FOR 1 WB 28R (D20 OF )
15 SOMT FOR 1 URINAL S enT EOR IO MALES, 45 30Mr.
NALS 24.5 SQMT FOR 100 FEMALES,
SPACE FOR CIRCULATION
AN R WORKING STAFE Anp| 5 SOMT FOR 1 PERSONS 1055 SQMT FOR 690 PERSONS 1055 SQMT.
OFFICE BOYS
) 16195 SQMT. 1620 SQMT,
5n0] REQUIREMENTS STANDARDS (PER PERSON) | PROJECT REQUIREMENT TOTAL AREA
1 WORKING STAFF 4 SQMT FOR 1 PERSONS 800 SAMT FOR 200 PERSONS 800 SQMT.
2. | SENIOR STAFF 12 SQMT FOR 1 PERSONS 120 SGMT FOR 10 PERSONS 120 SQMT
3, |RECEPTION / ENTRANCE | 15 SQMT FOR 1 PERSONS 315 SQMT FOR 210 PERSONS 315 SQMT.
4. | MEETING AREA (A) 15 SQMT FOR 1 PERSONS 15 SQMT FOR 10 PERSONS 15 SQMT. 1378 SOMT
5. | MEETING AREA (B) 15 SQMT FOR 1 PERSONS 15 SQMT FOR 4 PERSONS 15 SOMT '
6. | MEETING AREA (C) 15 SQMT FOR 1 PERSONS 15 SQMT FOR 6 PERSONS 15 SQMT.
_7._ SERVER ROOM AS PER CASE STUDY 24 SQMT 24 SQMT.
' f_ BREAKOUT AREA 2 SQMT FOR 1 PERSONS 64 SQMT FOR 32 PERSONS 64 SQMT.
8. | FACILITES AREA AS PER CASE STUDY 10 SQMT 10 SQMT.
540/ REQUIREMENTS STANDARDS (PER PERSON) | PROJECT REQUIREMENT TOTAL AREA
L | AHUROOM AS PER CASE STUDY 2063 SQMT 126 SQMT.
j'_~_ LIFT AS PER CASE STUDY 8N SQMT, 88 SQMT.
__3.__ FIRE EXIT AS PER CASE STUDY 4135 SQMT. 54 SQMT.,
_‘L SERVICE LIFT AS PER CASE STUDY 2@105 SQMT 21 SQMT.
T 994.4 SQMT,
FACILITIES MALE 2 SQMT FOR 1WC 2@24.5 SQMT FOR 126 MALES. 49 SQMT. APPROX.
15 SQMT FOR 1W.8 1000 SOMT.
15 SQMT FOR 1URINALS
‘-s:‘-h-"‘:'———___;
| FACLITIES FEMALE 2 SQMT FOR 1W.C 42 SQMT
! MT FOR 84 FEMALES. .
15 SQMT FOR | WB e
T
| OTHER SERVICES AS PER CASE STUDY 6144 SQMT 614.4 SQMT.
I AREA FOR OFFICE BUILDING=1620+(1378X2)+1000
| S~ TOTAL 5376 SOMT




g /‘\N/\LYSI S
°\ AL FARMING
gEQUIKEMENTS STANDARDS (PER PERSON) | PROJECT REQUIREMENT TOTAL AREA
2 SQMT FOR 5 PERSON. (W.A)
’2_’ CHAR PERSON 4 SGMT FOR S PERSONS, | 2042 SQMT. 84 SQMT.
T WATING HALL 25QMTFOR1PERSONS | 2040 SGMT FOR 20 PERSONS | 80 SQMT.
f’;}&;ﬁm AS PER CASE STUDY 2010 SQMT. 20 SQMT. 1922.5 SOMT.
o I APPROX.
;’ CONFERENCE HALL 12 SQMT FOR 1 PERSONS 2066 SAMT FOR 56 PERSONS 30 SQMT. 1923 SOMT.
f SEMMNAR ROOM 15 SQMT FOR 1 PERSONS 20150 SQMT FOR 100 PERSONS 300 SOMT.
f AUDITORIUM 2 SQMT FOR 1 PERSONS 20600 SQMT FOR 300 PERSONS| 1200 SQMT.
;’ FACLITIES (M/F) 2 SQMT FOR 1 W.C FOR (5050) OF (MF)
- 15 SQMT FOR | W.B 385 SQMT FOR 150 MALES. 645 SOMT.
15 SQMT FOR 1 URINALS 26 SQMT FOR 150 FEMALES.
E'_EEGLHREMENTS STANDARDS (PER PERSON) | PROJECT REQUIREMENT TOTAL AREA
| 1LAB COORDINATION 12 SQMT FOR 1 PERSON 50 SQMT. 50 SQMT.
4 SQMT FOR 7 PERSONS.
2 SQMT FOR 5 PERSONS.(WA)
2. | SECTION OFFICE 12 SQMT FOR 1 PERSON 5@20 SaMmT. 100 SQMT.
) 4 SGMT FOR 2 PERSONS.
2960 SOMT
s |HEMISTRY LAB 875 SQMT FOR 1 PERSON | 3@90 SQMT FOR 10 PERSONS 270 SOMT.
AR
k| feseason 66 5GMTFORIPERSON | 2000 SQMT FORI3PERSONS | 180 SQMT.
5 mﬂl}%ﬂw) 10 SGMT FOR 1 PERSON 2@90 SQMT FOR 9 PERSONS 180 SQMT.
6 &%ﬁgﬂm& 66 SQMT FOR1PERSON | 2080 SQMT FOR 12 PERSONS 160 SQMT.
P
/7 %m%ﬁf}s) 10 SGMT FOR 1 PERSON 3@80 SQMT FOR 8 PERSONS 240 SQMT.
8. | FACILITES (M/F) 2 SQMT FOR 1W.C FOR (5050) OF (MF)
' 15 SQMT FOR 1 W.B 385 SQMT FOR 150 MALES. 645 SQMT.
15 SQMT FOR 1 URINALS 26 SQMT FOR 150 FEMALES.
9 Fmsrfsﬁﬁs) 10 SAMT FOR 1 PERSON 5@90 SAMT FOR 9 PERSONS 450 SONIT.
0. m&w POTECR | 6.6 saMT FOR 1 PERSON 4@110 SQMT FOR 16 PERSONS 440 SQMT.
1 _&%"g‘é”mc%“fm 6.6 SQMT FOR 1 PERSON A@I50 SQMT FOR 22 PERSONS 450 SQMT.
©,| FLANT PATHOLOGY 10 SQMT FOR 1 PERSON 4@10 SQMT FOR 11 PERSONS 440 SQMT.
| |_(MATERIAL TESTING)
FENCE AREA FOR VERTICAL FARMING=2060 SUMT.
| APPROX = 3000 SQMT.
SNO]_ REQUIREMENTS STANDARDS (PER PERSON) | PROJECT REQUIREMENT TOTAL AREA
COMPLEX FOR 5 SQMT FOR 1 PERSON
Gj |1 |So00m000 rersons | © 2500 SQMT FOR 7000 PERSONS
T W[ ATRUM 15 SQMT FOR 1 PERSON 700 SQMT FOR 466 PERSONS 700 SN,
>
FOR1WC FOR (50:50) OF (M:F)
8 2A|  FACLITES(WF) 2 5QMT FOR 230 (ggw FOR 5000 MALES.
15 SQMT FOR 1W.B 445 SQMT,
15 SQMT FOR 1URINALS | 215 SQMT FOR 5000 FEMALES.
HENCE AREA FOR COMPLEX = 3500 SQMT.
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