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THESIS SYNOPSIS

A place that connects 2 different environment at place is Oceanarium.
Oceanarium is said to be Ocean + aquarium. The aquarium is set as an ocean
atmosphere to give the visitors the lively feeling of the ocean and the marine

animals.

The oceanarium is to promote tourism in Mahablipuram, tender circulated
by the government of tamilnadu. To create an oceanarium with an international

standard to attract the foreign tourists as well.

The oceanarium designed will be a fun place for all age group, and also it
attracts not only one person rather the whole family. The facility also provides
various water sport activity to give various experience for the visitors. The main
challenge in the design is to recreate the marine environment for the marine
animals and also to connect the human friendly environment. The facility also has

the research facility and hospital to help the marine animals that are in extinction.
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CHAPTER 1:INTRODUCTION

11 INTRODUCTION

The Oceanarium is a centre for entertainment, education, and scientific
research for the general public. The majority of oceanarium are located along
coastlines. The world's first large oceanarium, currently known as Marine land,
was completed in 1938 near St. Augustine, Florida. Oceanarium, sometimes
known as marine aquariums, are often built-in or near a body of water, such as an
ocean, bay, or river. They have huge, clear windows that offer the finest possible

viewing of aquatic life.

Oceanarium are harder to take care of than freshwater aquariums. Changes in
salinity complicate the interactions between the temperature, acidity, and oxygen
levels in an aquatic system, resulting in complex maintenance difficulties that
require frequent attention if fragile fish and other species are to be kept healthy.
Oceanarium, on the other hand, offer a number of benefits. Marine habitats have a
much wider variety of fish than freshwater ecosystems, allowing for a wider range

of displays.

1.2 AIM

i. The aim of the project is to design a oceanarium complex at Mahabalipuram to

promote tourism.

ii. The oceanarium will be built in such a way that it would attract not only a

single visitor but the entire family to the facility.
iii. To create a recreational activity for people from all age groups.
iv. The design would also be friendly for the physically challenged.

v. To recreate the marine environment and ecosystem as well as connect it with

a human-friendly environment.



1.3 OBJECTIVE

a. To study about the functions, environment qualities, machinery and equipment

supporting the marine environment.

b. To explore the various oceanarium buildings across the world and understand

the spatial strategies and design concepts of the oceanarium.

c. To conclude with a proper design program, and design according to the study

and program.

d. The designing phase includes recreating the marine ecosystem. with inclusive

design concepts for the visitor zone.

1.4 METHODOLOGY

TO CONSTRUCT THE
KNOWLEDGE ABOUT
OCEANARIUM AND ITS
FUNCTIONS

ANALYSIS ﬂ

SITE ANALYSIS

SOLUTION ﬂ

TO FIND SOLUTION
FOR THE DESIGN
IDECLOGY

DEVELOPMENT |ﬂ

TO DEVELOP THE
DESIGN OUTCOME

=

LITERATURE STUDY
CASE STUDY
[QUALITATIVE]

DESIGN PROGRAM

TO CHOOSE A SITE
AND ANALYSE WITH
SUITABLE
PARAMETERS
[QUANTITATIVE &
QUALITATIVE]

CRITICAL AND
LOGICAL THINKING
ON DESIGN
EVOLUTION

TO CHECK ON THE
STRUCTURAL
FEASIBILITY AND
ALTER THE DESIGN

Fig 1.1:Methodology

DESIGN IDEOLOGY

DESIGN OUTCOME

FINAL QCEANERIUM
DESIGN




1.5 NEED FOR THE PROJECT

An oceanarium is an important feature of this seafront development since it
demonstrates the beauty that may be found within the enigmatic water. It is a sea
within a building in and of itself. It also aids the ongoing research into the water
and its creatures. The slogan of oceanarium all around the world is "Species
Conversation.” The need for an oceanarium was emphasized, as it is not only a
recreational area but also a study platform where significant flora and fauna

research can be undertaken.

1.6 SCOPE OF THE PROJECT

Tourism is one of the industries that give the most job opportunities per
dollar invested.lt is a sector that provides prospects for self-employment,
particularly for unskilled and semi-skilled people. An Oceanarium in
Mahabalipuram will provide a turn to the tourism endeavors in the region, with
more than 100 million domestic tourists and roughly 3 million foreign tourists

visiting Tamil Nadu.

This belt is developing a multitude of resorts and recreational facilities, making it a
suitable location for an Oceanarium. The oceanarium has a lot of potential in India
because it will be the first of its type in the country to display the entire range of
aquatic life.A world with a package of entertainment It would be a first for the
Indian people because no large-scale marine park has ever been built in the
country.With its conservation programme, it will aim to educate as well as entertain

the general public.

1.7 OCEANERIUM AT MAHABALIPURAM

The Oceanarium Project At Mahabalipuram Comes Under Pipeline Projects. The
Project Proposal Is Taken Control By The Department Of Fisheries, Tamil Nadu

Government Department Of Tourism.
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Fig.1.2:NEWS article about the tender by government of Tamilnadu

1.8 PURPOSE OF THE PROJECT
The proposal of world-class oceanarium at Mahabalipuram is initiated to
increase the tourism at Mahabalipuram. To increase the standard of

Mahabalipuram and increase the foreign tourists to the place.



CHAPTER 2: LITERATURE STUDY

2.1 FACTORS AFFECTING OCEANARIUM DESIGN

A more intricate site design is required for an oceanarium than for an
aquarium. It's a complex that creates a fascinating environment in which visitors
may see marine life in its native habitat while also seeing the entire underwater

landscape.

2.1.1 PLANNING

Because there is a risk that the oceanarium may be busy, a well-designed
oceanarium must include seamless facilitation of the process as well as fluid

circulation of people. There are two types of areas:

1) The public section-This includes all of the exhibits as well as the recreational

area, receives the most traffic.

2) Services Area-All areas essential for maintaining the exhibit area in order for the
oceanarium to function properly. These regions should normally be hidden from

the view of visitors.

2.1.2 CIRCULATION
Convenience, safety, and beauty are the major principles. When speed is
needed, convenience suggests it. Various procedures run well, and medical

checks ensure that the environment is free of aural and visual annoyances.

A properly designed Oceanarium must have enough space to allow for smooth
circulation of the many processes involved in keeping things operating well, as
well as enough ventilation and sound insulation. A scientifically conceived plan for
arranging the tank in harmony with its surroundings in order to appeal to the

visitor's sight.



i. Various necessary operations, such as receiving specimens, medically
examining them, and, if necessary, quarantining them, should be given special

attention.

ii. Other essential purposes include teaching knowledge about the specimen

exhibited by arranging examples of the same type into useful themes.

ii. Itis critical that the exit be accessible to the public and does not open into an
area that could cause them to become confused, nor does it open near the

services area. In the event of an emergency, it should open onto open space.

2.2 WATER SUPPLY

There are 3 types of the water supply system:

1) Open Water System
2) Semi-Closed Water System
3) Closed Water System

2.2.1 OPEN WATER SYSTEM

Various necessary operations, such as receiving specimens, medically
examining them, and, if necessary, quarantining them, should be given special
attention. Other essential purposes include teaching knowledge about the
specimen exhibited by arranging examples of the same type into useful themes.
It is critical that the exit be accessible to the public and does not open into an area
that could cause them to become confused, nor does it open near the services

area. In the event of an emergency, it should open onto open space.

FrTeeamon \ Tane

P

Fig.2.1 Open water system



2.2.2 SEMI-CLOSED WATER SYSTEM

Semi-closed systems are similar to closed systems with the exception that
there is a constant connection to the water supply and the problem of dissolved
wastes is controlled by the regular addition of new water. In terms of temperature

control and pumping, this system is more cost-effective than the open type.

FiLrrario~ Thnk

1 -

Fig.2.2 Semi closed water system

2.2.3 CLOSED WATER SYSTEM

In closed systems, water is continually recirculated and only replaced on a
periodic basis. Because metabolic wastes are not continuously evacuated from the
system, they must be handled. Ammonia must be quickly eliminated or changed
since it is toxic even in extremely low quantities. This is a significant issue. The
bacteria that convert ammonia to nitrite in the aquarium live mostly in the filter
material, thus a slow sand filter with a high surface area is normally used to assure

their abundance.

Plant growth in the aquarium, particularly in marine systems, is rarely
adequate to use all of the nitrate created by bacteria from nitrite. Although some
aquariums have worked for many years with little or no water replacement, it is
usually necessary to replace 1 to 10% of the water each month to maintain a low

nitrate level.

In both freshwater and ocean systems, the use of charcoal helps to slow
the accumulation of nitrogenous wastes. The acidity of water is also increased by
metabolic wastes. When water renewal is sporadic, carbonate compounds are

typically utilized to maintain an ideal degree of acidity.
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Fig.2.3 Closed water system

2.3 TYPES OF SEAWATER INTAKE
There are 2 types of seawater intake:
1. Open seawater intake

2. Subsurface seawater intake

2.3.1 OPEN SEAWATER INTAKE
Direct intake of seawater from the sea using pipelines and pumping to the

shore and filtering the water for aquarium usage.

-
=1 T — x 3
OPEN —1 ] -
INTAKE
CoARSE SELF- Ciehung Pj;qp:u o
Scree FiLTERs per

Fig. 2.4 Open water intake
2.3.2 SUBSURFACE WATER INTAKE

Pumping seawater from the underground an using that water for aquarium

after filtering and disinfecting the water.
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Fig2.5 Subsurface seawater intake

2.4 WATER CYCLE IN OCEANARIUM

SEAVATER. ——> INLET Piee —>Fump — FLTRAIN — Lice soproar

J—\_ﬂ-\/\_’-\?_/ 'F'u_m;q,g.,]
Jp— P —— = RimMp
SEA IMLET

LIFE -SvPPORT SYSTEM
-

(-

TherLivy
Thnk,

Fig. 2.6 Water cycle in oceanarium

2.5 LIFE SUPPORT SYSTEM

For marine life, Life Support Systems (LSS) provide a healthy and stable
habitat. Aquarium life support systems should be positioned remotely inside the
facility for aquariums larger than 350 gallons. The volume and complexity of
certain aquarium applications determine the size of the Life Support System.
Biological, mechanical, and chemical filtration is required in all recirculated

aquarium life support systems. For all saltwater applications, protein skimming is
9



deemed important. For bigger aquariums, the design features a remote filtration
system. An open system is used in most remote aquarium life support systems,
while a closed system is often used to offer additional water circulation. To
maintain water temperature in the aquarium, most remote LSS will require a chiller

and heater.

2.5.1 EQUIPMENTS USED IN LSS
Protein skimmers

Foam fractionators

Bag filters

Sand filters

UV filters

Ozone generators

N o g bk wDdhRE

Heat pumps

2.5.1.1 PROTEIN SKIMMERS
Protein Skimmer Filtration Systems remove 90% of dissolved organics,

proteins, fish food residues, and colours from the water column physically. Fine
particulate debris (40 microns) that have adhered to the foam is removed.Because
the pressure sand filters are under less stress, they may filter at a faster rate.
Increase the water's oxygen saturation by mixing and dissolving oxygen and
ozone. As part of the water quality monitoring package, the ORP probe is used to

control and monitor ozone dosing. Inner and outer tubes are both auto-washed.

Fig. 2.7 Protein skimmer
2.5.1.2 FOAM FRACTIONATORS

Purifying millions of liters of water with billions of tiny bubbles. Foam

Fractionators effectively and efficiently remove microscopic organic compounds,

10



protein particles, amino acids, bacteria, water tints and other waterborne

from salt-water aquarium.

= Wash down
built in, optional
automation

= Intarnal bafile plats to
control fluid flow and
ensure uniform mixing

= (lear tubes for
wvisually inspecting
mixing

= Tapered base to reduce
water exit velocity
and allow fine bubbiles
10 break.

Fig. 2.8 Foam fractionators

2.5.1.3 BAG FILTERS

Clear PVC dome and
cone for simple
control & diagnostic
analysis.

Vinyl ester resin
used in construction
for resistances to
chemical and ozone
attack.

Georg Fischer quality
fittings and valves
used only,

Venturi manifolds
incorporating tunable
Mazzel injectors.

detritus

The Bag Filter is a versatile vessel that may be used for a variety of filtering

and water treatment tasks. In small systems, this unidirectional pressure filter

(working pressure 0-100 PSI) removes particulates, and it can also be utilized as a

detritus filter in bigger systems. -trap for vacuuming exhibit tanks.

= Connection sizes
from Z° to 4

=  Heavy duty seamless
felt bags.

= Flow rate up to
12m3fhr @ 125um

Fig. 2.9 Bag filters
2.5.1.4 SAND FILTERS

= Bullt-in bleed vent

in id.

= One-plece

Injection moulding
CoRStruCHion

= Multi Function

handle, hinged
handle nn hasket fnr
easy bag remeval,

=  Flesible mounting

options, Base only,
wall & hase, wall
onhy.

Day in and day out, year after year, sand filters provide filtering efficacy and

high-quality water as easily as feasible. The design has been refined through

years of research and development to produce a unit that is as easy to buy and

operate as it is sturdy and long-lasting.
11



= One piece removable
septum nocles with
0.3mm slotied pores
for evenly datributed
Fluid flew

Fig. 2.10 Sand filters
2.5.1.5 UV FILTERS

Effective, cost-effective, and environmentally friendly. UVGI is a disinfection
technology that uses short-wavelength ultraviolet (UV-C) light to kill or inactivate
germs by breaking nucleic acids and altering DNA, rendering them unable to

perform important physiological processes.

= Long water exposure times due
to elongated unit design greatly
imprave the electromagnetic
radiation efficiency.

= A quart sleeve is used to isolate
the UV lamps from the water
allowing optimal temperature and
insulation condinans far Righly
efficient operation,

= Housing and supporting brackets
madie fromn titanium, which has a
high strength to weight ratio, high
COFTOSION resistance to salt water
plus high temperature tolerance

- Easy Operator access for control options
Flow, Thermal and remote interbocks as standard
- Memate Start/Stop Contral aptions as standard
Hemote RunfFault Output options as standard
Remate monitoring of reactor operating temperature
System interlocks prevent overheating by automatically
- shut off if a fault is detected

Fig. 2.11 UV filters
2.5.1.6 OZONE GENERATOR

Ozone (0O3) is a powerful oxidizer. When used correctly, ozone can

efficiently remove organic contaminants and cleanse water through two processes:
» Flocculation

» Oxidation

Because ozone is an unstable gas with a short life span, it must be generated at

the aquarium's point of use.

12



= Ceramic reaction chamber
with wind cooling

= Smandard power module of high
frequency and pressure

= Ar cooler

= Alr intake flow
regulator

Fig. 2.12 Ozone generator

2.5.1.7 HEAT PUMP

Automatically maintain the ideal water temperature. Heap pumps with

sensors maintain water temperatures by automatically cooling or heating.
Temperature regulation is necessary for animal health, but heating and cooling
systems are energy-intensive. As a result, it provides heat exchangers in a variety

of sizes and refrigerants.

= Teal/EDM Lans.

= Touch contral
temparaturd 1o 0.1°
o

= Hardwired fefeo
gauges [lowjhigh
pressure]

= Ajusable gas flow for
ptimiza Firen

Fig. 2.13 Heat pump
2.6 TYPES OF DISPLAY TANKS
2.6.1 TOUCH POOLS
A fish tank that is kept for display as well the visitors can touch the live
marine animals and experience their touch. The pools are kept open on the top so

that one can easily access the marine animals.

2.6.2 CORAL REEF TANK
It's a massive tank that represents the entire reef ecosystem and houses a

community of fish that live and thrive in coral reefs.
13



2.6.3 PREDATOR TANK

These are the aquarium's most interesting tanks, and they usually host a

variety of sharks and rays.

2.6.4 TURTLE POOLS

These are small pool that contain turtle habitat.
2.6.5 FRESH WATER DISPLAY

Tropical colourful fresh water fishes from the pond and house aquariums,

as well as an artificial pond and waterfall, are showcased here.

2.6.6 AQUATIC MUSEUM
It has an extensive collection of marine relics, ranging from shark teeth to

bones. It also depicts the marine ecosystem's chronology.

2.7 TANK DIMENSION
2.7.1 TANK LENGTH

Thus, where L - Tank Length FL - Expected Maximum Fish Length for a single

specimen

Peaceful fish peaceful tank-mates: L=FL*4
Aggressive fish,good swimmers: L=FL*5*1.2
Aggressive fish poor swimmers: L=FL*5
Aggressive fish, cruise predators: L=FL*5*15
Mild temperament, cruise predators: L=FL*5*1.3

Pair of aggressive fish, cruise predators ;L =FL*5* 1.5 * 1.2t

2.7.2 TANK WIDTH

For a single specimen, W - Tank width, FL - Expected maximum fish length

Fish body width < 5cm : W=FL*1.2
5cm<Fish body width < 10 cm: W=FL*1.3
10cm <Fish body width <20cm: W=FL*14
Fish body width - 40 cm: W=FL*1.7

14



2.7.3 TANK HEIGHT

For a single specimen, H -Tank Height, FH-Expected maximum fish height

Fish body height < 5cm: H=20cm*s + (FH * 2.5)
Fish body height> 5cm Fish: H=20cm*s + (FH * 3.5)
For ray fish

Fish body height < 5cm: H=20cm*s+ (FH *2)
Fish body height > 5cm: H=20cm*s+ (FH *2)

15



CHAPTER 3: CASE STUDY

3.1 GEORGIA AQUARIUM

3.1.1 INRODUCTION

The Georgia Aquarium (Atlanta, Georgia) is the world's biggest aquarium, with
120,000 creatures representing 500 species housed in 8.5 million US gallons
(32,000 m3) of marine and freshwater when it first opened in 2005. The site design
comprises of a single structure on a 20-acre plot bordered on one side by a mixed
landscape and with multilevel parking at the back of the building. It has touch pool
tanks with rays and sharks, as well as displays on sea turtles and the fauna of

Gray's Reef, a national marine reserve off the coast of Georgia.

3.1.2 LOCATION

Fig. 3.1Georgia aquarium- Location map

3.1.3 SITE FEATURES

Fig. 3.2Georgia aquarium- Site features
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3.1.4 DISPLAY ZONES INSIDE AQUARIUM

]

Fig. 3.3Georgia aquarium- Ground floor plan

The six different galleries:
1.Georgia explore,
2.tropical driver,

3.0cean voyager,
4.cold-water,

5.river scout,

6.dolphin tales

This exhibit is designed to feature the life of the Meso-american barrier reef
system, and showcase the aquarium’'s whale sharks, as well as a 100 foot (30m)

underwater tunnel and the world's second largest viewing window.
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3.1.5 MOVEMENT INSIDE AQUARIUM

wl WORLD OF
COKE PARKING
GARAGE

i

Fig. 3.4Georgia aquarium- Ground movement plan

Central atrium is considered as the centre point building and circulation is

unidirectional towards atrium.

3.1.5 ADDITIONAL FEATURES OF AQUARIUM

The magnificent Oceans Ballroom event area at the Aquarium is intended to host
private parties that create a big impression. Oceans Ballroom may be customised

to meet your exact event needs with up to 23,000 square feet of flexible space.
area: 16,400 sq ft (23,000 sq ft including pre-function)
dimension: 150x112ft

ceiling height: 19-21ft

18
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Fig. 3.5Georgia aquarium- Ballroom plan

3.1.6 WORKING OF AQUARIUM

3.1.6.1 HVAC SYSTEM AT GEORGIA AQUARIUM

To ensure that all the aquatic animals are comfortable, It can make up to 9000
decisions per minute. It checks the air temperature and adjusts in favor of the
animals in the water.

3.1.6.2 SALTWATER DISPLAYS

A temperature of 24 degrees is maintained. Dilution, Cleaning, and Filtering are
required for the water. The life support system cleans, filters, and conditions the
environment. It inspects the water's oxygen content, acidity, air and water pumps,

and filters. A backup is available in the event of equipment failure.
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3.1.6.3 FEEDING

In a special kitchen called husbandry commission, staffs prepare food for each
tank. It has 20,000 pounds of food in the freezers and 6,000 pounds of food in the
refrigerator. Food amounts vary by species.

Fig. 3.60cean voyager tank feeding

3.1.6.4 QUARANTINE LAB

Fish that have been captured from the sea are kept for 30 days. Each tank has a
man like doll in it to allow the fish to adjust to the human crowd when on show.
Newly arrived aquatic animals, sick animals, and breeding tanks are in quarantine
tanks.

Fig. 3.7Quarantine lab - Georgia aquarium

3.1.6.5 LIFE SUPPORT SYSTEM IN GEORGIA
- Pumps with 500 unique types
- 187 sand filters

- 70 protein skimmers

20



- 31 computers - monitoring 4500 analog and digital control points.

The ocean voyager tank receives 1,40,000 gallons of water in one minute from the
life support system.225 pumps with 5,000 horsepower run to complete this. Each

week, the life support system's water quality is tested 5000 times on 100 habitats.

Life support system maintains.
- pH level.
- Alkalinity.

- Nutrient level.

Fig. 3.8Life support system - Georgia aquarium

3.1.6.6 CORAL MAINATANCE

A lab has been provided to breed and cultivate the coral reef. The lab has been
designed to provide corals with a controlled environment. The tank has over 90
fish and 200 coral types. the water in the tank measures 1,64,000 gallons.The
skylight has clear steerfire glass that allows up to 40% of the sun's uv rays to pass
through. in addition, artificial light has been provided to assist in coral growth. To
reproduce natural water movement, an artificial wave system has been provided at
the top of the tank.6000 gallons of water are pumped per cycle by the wave

machine.
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3.2 ANTALYA AQUARIUM

3.2.1 INTRODUCTION

Location: antalya, turkey
Site area: 10 acres
Build-up area:12,000 sg.m
Architect: bahadir kul

The main design decisions for the Antalya Aquarium project are based on the
desire to create a unique experience for visitors.The main design decisions of
Antalya Aquarium project are determined with desire of blending in with the
topography and disappearing in silhouette vanishing in silhouette and creating
harmony with topography. With the ground floor pushed back, a shaded public
space is created to protect against the sun and benefit from the wind.Pulling back
of the ground floor, a shaded public area is created to beware from sun and profit

from wind.

The aquarium project's approach, gathering, and disseminating points are all
located in this shaded public area. The information and fast-food areas, as well as
the amphitheater and box office, are all defined by the curves and waves of this
area's shell. This shaded public area is the point of approach, gather and diffusion
of the aquarium project. Also the shell of this area determines the information and

fast-food areas, amphitheater and box office with its curves and waves.

The public ramp leads to the public exhibition site, which includes the aquarium
and snow world entrances. The journey begins with information about the
aqguarium and sea creatures. The journey begins with information about the
aguarium and sea creatures.The travel path starts with aquarium information and
sea fish. The path continues with cave fish, world rivers, jellyfish, Turkey fish,
predatory fish, sharks, the main 5 million liters tank and finals with 131 m tunnel.

The each stop in this path is designed with its own character.
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Fig. 3.9Antalya aquarium

3.2.2 SITE PLAN
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Fig. 3.10Antalya aquarium- Site plan

3.2.3 MOVEMENT INSIDE AQUARIUM

Fig. 3.11Antalya aquarium- Visitor movement 1
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From the ground floor, visitors will take the main ramp, which leads to the first

floor, where Ice City and the main exhibits start.

i

Fig. 3.12Antalya aquarium- Visitor movement 2

The main exhibits start with a series of small tanks and some touch pools with
various categories displayed. By the end of the first floor exhibits, it has a huge
tank with a big viewport and a viewing zone. From there, visitors can take stairs or

a lift to the ground floor.
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Fig. 3.13Antalya aguarium- Visitor movement 3

The ground floor has a huge tank of exhibits with deep-sea animals like sharks
and stingrays, with a tunnel display where the visitors can experience a 270-
degree view of the aquatic life. The tunnel is 200m long and leads to the main

entrance lobby as an exit.

The circulation is well defined by the flow. It is achieved through the placement of

different zones at various positions of the building.
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3.2.4 STRUCTURE OF THE AQUARIUM

SOUTH EAST ELEVATION

Fig. 3.14Antalya aquarium- South east elevation

Fig. 3.17Antalya aguarium- First floor plan
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3.3 THE BLUE PLANET AQUARIUM

3.3.1 INTRODUCTION

The Blue Planet Aquarium is Europe's largest and most important aquarium, with a
spectacular location on the Oresund shores, just eight kilometers from
Copenhagen City Hall Square. Furthermore, motorways, Copenhagen Airport, the
Oresund Bridge, Metro, and international trains are all within a few hundred meters
of the aquarium in Taarnby Municipality. One of Denmark's top five tourist
destinations is the Blue Planet. Blue Planet was named Denmark's best lighthouse
project within the experience economy at the 2012 tourism conference "A New
Way to Grow" because of its potential for growth, influence on regional

development, innovation, realization, as well as uniqueness and reason to go'.

The aquarium, however, was kept active thanks to a valiant effort involving Danish
and home-reared fish. The aquarium was in bad shape after the war, so the Knud
Ho guard began extensive renovations. The structure underwent many changes

over the next few decades.

Several modernizations and expansions have been made. The original building in
Charlottenlund served as a venue for entertainment and education for people of all
ages for over 73 years. The establishment, on the other hand, had been run down
for a few years, and there had been a constant demand for expansion and high-

end technologies.

Fig. 3.18The blue planet aquarium
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3.3.2 ZONES AND DISPLAY IN THE AQUARIUM
There are 5 main sections :

1. The Rainforest

2. The Great African Lakes
3. Evolution and Adaptation
4. Cold Water
5

The Warm Ocean

LEGEND
SERVICE

VISITOR
MOVEMENT

CAFE

ADMIN AND
GIFT SHOP

VERTICAL
e

VIEW

POIMNT
-

Fig. 3.19The blue planet aquarium - Zones

3.3.3 STRUCTURE OF THE AQUARIUM

Fig. 3.21The blue planet aquarium - Elevation 2
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3.3.4 MOVEMENT INSIDE AQUARIUM

-

Fig. 3.22The blue planet aquarium - Visitor movement

3.4 VGP MARINE KINGDOM

3.4.1 INTRODUCTION

The Marine Kingdom is the fourth of VGP's many kingdoms. This is India's first
and largest walk-through aquarium, with a wide range of aquatic animals from
small to large. To give you a larger-than-life experience, the animals are kept in

life-size tanks and overhead aquariums.

Location: VGP Marine Kingdom East Coast Road, Chennai
Engineering works: Marine scape

Architects: Aquamarine projects

3.4.2 AREA AND STANDARDS

Built up area: 100m x 60 m = 6000sq.m =1.5 acres
Parking area: 50 car parking,100 parking area = 1 acre

Plot area for marine kingdom building = 2.25 acres

28



Total built area with services = 3.2 acres
Achieved FSI=1.0 Ground floor
3.4.3ZONES IN THE AQUARIUM

- Rainforest zone

- Gorge zone

- Mangrove zone

- Coastal zone

- Deep ocean zone

3.4.4 NUMBER FACTS

Total volume of the tanks = 4000 m3
Tunnel length = 80 m

Total number of exhibits =40

Total gallons of water = 89,90,876 gallons
3.4.5 AMENITIES IN THE AQUARIUM
- Scuba diving

- Live feeding zone

- Touch pool

- Exhibits

- Virtual reality

- Teaching lab

- Gift shop

- Restaurant

- Cafeteria

- Function hall

- Private dining
29



3.4.6 MOVEMENTS INSIDE AQUARIUM

Fig. 3.23VGP Marine kingdom - Visitor movement

3.4.6 SPACIAL PLANNING AQUARIUM

Fig. 3.24VGP Marine kingdom - Schematic isometric view
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3.5 COMPARITIVE ANALYSIS OF CASE STUDIES

JHNLINYLS J00H HO4]
133HS FLTYNOFHTD AT0d

FNYEL T33LE DNISN G LONELSNOD
ATNHNCD 51 HOMHI 1T JHL|

“ONAYOY ONY 73315 ‘FIFHONOD

JHnLar
HLIM O3 1v3IHL St

MTAC0D HLIM LNIN3SYE
| dOLIHL NI DNILHODIMANS
LW 03Lv3H L S| HOIH3LNI

SNLLHOIMJOo0D ¥ S¥H HOI™ALNI

J1IFHINCD
ANV 13315 ONISN SHOMEILNI TINdHN0T00
ANV Q009 HLIM INOD T13A S| HOKILNI

WndLy
HNIDNMAID 35774 d3dvH

DONILHDM TINdENOoTC
HLIM O3Lv3dl 113

JOH NI FUNLINYLE T13HS

AU TYHLNID NOWNOD
¥ HLIA WHOH TO0d TaHAM Lv3u

arcana

S3T0dID'QI0EN2 401

SIFUNLY3d| S30IS € N0 ¥3IS AS 03ANNCOHENS| 153404 ISN30 A9 30NN0OHHNS 3LIS IHL
410 T A8 030NNoHHNS TYNOILYTHD3d AG(
AdVISOHYH ATNG SNIOTINg 3HL| SONIONNCYENS azsnd

ANNOYHY S3HNLY3d 3d0SAaNYT 1405

3HL NI 034N LY34 3d0SaNTT L4058

3d¥Is auvH ar

HO0a 55V
_N% HLIA ITNYE LNI A1)

ANvHD
ANV SNOIDYdS 51 3INVELINI IHL

301A ANV SNOIDYdS SI3INYHLINT FHL

TIEAM ANY ONYHD S13:

Z| z Z|

YYINONY L3 TYNODWEH FTONYLIIH U INDIY I

%05 %St %08

w'bs 0o0'0L wbs 000’0l wbs 0o0'or

6102] £10Z] ZHIZ
SLO3r0ud INIETIY NDY| SLOALIHDYY NXE AN "IOYHTE|  LITTNLNGA MOwENIYL
FIONI TFNNIHD AHTHINTD dNMLSYA ATHHNL FATYLNY TSN TIDHC
WOQONIN INREYIN DA WNIEYNDY LINY I N1g 3HL WNIEYNOY VATV LNY| WNEYE

31



IVHLINID

DNINGILIONCD dIv 3ZVHLNID

SNINCOLLIONCD HI¥ O3ZTvH LNID

SN

LNIATNG TN HOOT1440L ONY 3AvI¥4 HONOEHL ATND
4335072 WILSAS ¥3LYM 035012 WILSAS YILWM 0350712
SHALLO ¥3S
© WOIHINY HLHON
'SHYIBIHAMY L0
W3S HYINGA
‘ONYIS) IvyIvd
1204330 NYINTHEILO03N IHL
VLISV 0D ‘433H DNIAM IHY INOZ WHYHS
LWOHINTW Mv320 3HL ‘N%320 d330
394039 WINOZWY| WOOUMONS
1HOdNITY ke PRk '1d3ONOD IAYD
S Ll ¥
fa
u =
IIHx3 IH LIgIHx3 SNITTINGIHL 40 SNOILISOd SNOIYYA
[a]NEa= N1l 40 S3IN0Z Z IHL S530209 01N00 L% SINOZ LY 40 LNINI0wd ™
DIHIAINA[  SEISN IHIHM NNIELLY NOWOD HONOYHL O3IAIIHOY S1 L1 Aon4 anw
Ly IN2uD] TweINID IHL WOoYd SINC LY INDWID]  IHLHLIM O3NIS30 TI3A SINOILYINoYD|  sya

CHAPTER 4: AREA STATEMENT

2 olol oo | |E| wle |y
<n
o uw i J |3 < < | € | <
< Z m @ o | m > = |=Z |Z2 |2
a o > |D S |D o ¥ | | |
n N o |a o | a a |a |a |a
LL
O ~ ~
> z z
O] ] L
O on o |an |0 o) o |lao |a |o
2w Ow |w |Ow |w w W |W (W |w
O O -0 |0 =0 |» n 0w n o |u
o < =0 (@) =0 (@] O O O (@) O
> O w - — w - 1 — — — -
-0 noOo |0 |nO |O () O |O |O |O
o Lo o o o Yo} o o o
<t ™ o AN ™ N 06} ™ N
- AN
<3
o
= <
[ o Lo o o o Yo} o o o
— < ™ o N m N < ™ N
=z I
2 <
o w
W
o <
— — — — — — N — -
LL
n
OE
oz
zZ>
W = |x |Z
: | e =8 2182
> Z
oM w w |2 mm Z x (< |O
O E o |Q |w |0 |< w |Z |n
- S fIRIe e |2 || |E
L 2 w pd z
3] m o " |w |y | > w (2o |<
= = Q |0 o |P |E x (< |E
w |< o zZ < |= U ) w | |2
O | ww E |© £ | |02 |L |uw |O
< = 4 O = 0] > x W oo Z Z O
a |z O | < | | |E |x< |O |Ww |O
o | F | 2 o |< |0 |G |0 |0 |
o) — | m | — N o [ [
Z
%

32



CHEIF ENGINEER'S

6|CABIN 1 25 25|CLOSED PRIVATE
ASSISTANT
7|ENGINEERS SPACE 1 25 25|CLOSED PRIVATE
8|STORAGE 1 40 40|CLOSED PRIVATE
9|CCTV ROOM 1 30 30|CLOSED PRIVATE
RESEARCH LAB
LAB AND SURGICAL
1|ROOM 1 70 70|CLOSED PRIVATE
2|QUARANTINE TANK 5 100 100{CLOSED PRIVATE
3|BREEDING TANK 10 120 120{CLOSED PRIVATE
4|AQUARISTS 1 30 30|CLOSED PRIVATE
5|BIOLIGISTS ROOM 1 40 40|CLOSED PRIVATE
SEMI
6|LECTURE ROOM 2 50 100|CLOSED PUBLIC
SEMI
7|SEMINAR ROOM 2 60 120{CLOSED PUBLIC
8|CONFERENCE ROOM 1 35 35|CLOSED PRIVATE
RESEARCH AND
9|DEVELOPMENT 1 50 50|CLOSED PRIVATE
SEMI OPEN / SEMI
10|LIBRARY 1 120 120|CLOSED PUBLIC
FOOD
GENERAL SEMI OPEN/
1|RESTAURENT 1 350 350|CLOSED PUBLIC
SEMI OPEN/
2|CAFE 1 150 150|CLOSED PUBLIC
UNDERWATER
3|RESTAURENT 1 200 200|CLOSED PUBLIC
4|GENERAL KITCHEN 2 150 300|CLOSED PRIVATE
5|FISH KITCHEN 1 200 200|CLOSED PRIVATE
6/|STORAGE 1 70 70|CLOSED PRIVATE
7|COLD STORAGE 1 75 75|CLOSED PRIVATE
8/RESTROOMS CLOSED PUBLIC
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ACCOMODATION

RECEPTION AND SEMI
WAITING 1 40 40|CLOSED PUBLIC
UNDERWATER ROOMS 6 50 300|CLOSED PRIVATE
MAINTANANCE AND
STORAGE 1 30 30|CLOSED PRIVATE
MAINTENANCE
PATHELOGY LAB 1 30 30|CLOSED PRIVATE
FISH HOSPITAL 1 40 40|CLOSED PRIVATE
FOOD STORAGE 1 15 15|CLOSED PRIVATE
COLD STORAGE 1 10 10|CLOSED PRIVATE
BREEDING TANK 10 10 100|CLOSED PRIVATE
STORAGE ROOM 2 30 60|CLOSED PRIVATE
MEETING ROOM 1 40 40|CLOSED PRIVATE
THEATERS
MULTIMEDIA THEATER SEMI
(300 SEATING) 1 400 400(CLOSED PUBLIC
EDUCATIONAL CLASS
ROOM SEMI
(100 SEATS) 1 150 150{CLOSED PUBLIC
OTHERS
SEMI OPEN /
SOUVENIR SHOPS 2 100 200|CLOSED PUBLIC
SEMI OPEN /
FOOD COURT 1 400 400(CLOSED PUBLIC
OUTDOOR AREA
CULTURAL FOOD
COURT 1 500 500|OPEN PUBLIC
MUSICAL FOUNTAIN 1 300 300|OPEN PUBLIC
TURTLE PARK 1 400 400|OPEN PUBLIC
EXHIBIT
EXHIBITS ZONE NO. AREA
RAINFOREST EXHIBIT 21 300 300|CLOSED PUBLIC
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RIVER EXHIBIT 21 350 350|CLOSED PUBLIC
MANGROOVE EXHIBIT 10 350 350|CLOSED PUBLIC
COASTAL EXHIBIT 21 450 450|CLOSED PUBLIC
ANDAMANS EXHIBIT 11 400 400(CLOSED PUBLIC
DEEP SEA EXHIBIT 3+150m 1200 1200|CLOSED PUBLIC
POLAR EXHIBIT 8 300 300|CLOSED PUBLIC
LIFE SUPPORT

SYSTEM NO. AREA

RAINFOREST EXHIBIT 1 120 120|CLOSED PRIVATE
RIVER EXHIBIT 1 120 120|CLOSED PRIVATE
MANGROOVE EXHIBIT 1 140 140|CLOSED PRIVATE
COASTAL EXHIBIT 1 180 180{CLOSED PRIVATE
ANDAMANS EXHIBIT 1 160 160|CLOSED PRIVATE
DEEP SEA EXHIBIT 1 480 480|CLOSED PRIVATE
POLAR EXHIBIT 1 120 120{CLOSED PRIVATE

CHAPTER 5: SITE STUDY

5.1 SITE LOCATION
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5.2 SITE JUSTIFICATION

The site is chosen is in between the 2 main tourist site in Mahabalipuram.
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- Every tourist in Mahabalipuram predominantly visit shore temple and five

rathas.

- The site that has chosen in between the 2 sites and the site is located in the

main road connecting both of the heritage sites.

- Average visitor at Mahabalipuram is 2000-3000 people per day (before covid),
1000 people per day (during covid)

- Mahabalipuram has a large number of beach resorts that promotes the

tourism.

- The site is approached by the main road this gives the oceanarium a quite no.

Of population.
- The footfall can be of 1500 people as a floating population.

- The number of visitors keep increase by the evening of the day compared to

morning.

- The site extends from the road to beach at the rear end, this gives an
opportunity to develop a private beach facility to attract visitors to the

oceanarium.

00

Fig. 5.1Schematic representation of tourist spots at Mahabalipuram

5.3 SITE STUDY
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Fig. 5.2CRZ regulation map

The site falls under the category CRZ 2
5.3.1 CRZ REGULATIONS

a) Buildings shall be permitted neither on the seaward side of the existing road(or
roads proposed in the approved Coastal Zone Plane of the area) nor on the
seaward side of the existing and proposed road. Existing authorized structures
shall be subject to the existing local Town and Country Planning regulations

including the existing norms of FSI/FAR

b) Reconstruction of the authorized building to be permitted subject to the existing

FSI/FAR norms and without change in the existing use.

c) The design and construction of buildings shall be consistent with the

surrounding landscape and architectural style.
5.3.2 OPPORTUNITIES OF THE SITE

Creating a private beach facility to attract visitors. Creating an provision for hosting

any event by the aqua exhibit or by the beach facility

A public building to attract all age group of people. Equal importance for indoor

and outdoor spaces.

The export of aquatic organism for display can be easily transported through the

shore. The site extents provide an opportunity for the future development

39



5.4 SITE ANALYSIS
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ARCHITECTURAL DESIGN

CHAPTER 6
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6.2 MASTER PLAN
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6.6 OCEANARIUM BLOCK
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6.8 ADMIN AND UNDERWATER ACCOMMODATION
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6.9 MUSEUM AND MUSICAL FOUNTAIN
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6.10 FOOD COURT AND TURTLE PARK
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