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THESIS SYNOPSIS 

 
Tamilnadu government made a proposal of market in kattankulathur, for the people 

around the kattankulathur because there is no market around the kattankulathur. 

 
Here now I design a Agri research Centre combined with a design of market, here a 

village market. It creates an impact in the modern method of agricultural where major 

people are moved to urban cities who once been in agriculture field. It is a space that 

to teach about the modern method of farming without the pesticides and other harmful 

substances for human health. 

 
Only they proposed market then I designed a research Centre according with 

the existing building of ATIS (Agricultural Technology Information Centre) which relates 

to the agricultural practices in and around the area 
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CHAPTER 1 
 

 
 

1.1 INTRODUCTION 

INTRODUCTION 

A Agri Research Centre serves as a central point for various activities related to farming, crop 

cultivation, livestock rearing, and other agricultural practices. These research Centre are essential 

components of agricultural networks, connecting farmers, suppliers, buyers, and service 

providers within a specific region or community. This Site consists of Two major components 

where are considered to be the main part of the site are – 

• Agri Research Centre 

• Market 

 

 
1.2 NEED OF THE PROJECT 

Agriculture is most important occupation in India including Tamilnadu, but today it has become 

unprofitable due to irregular monsoon, prices fluctuations of agro - products and some internal 

weakness of agriculture sector. There is a need to some innovative activities in areas of urban 

too like research Centre to help farmers 

 
 

1.3 AIM AND OBJECTIVE 

 
The project aims in to create an impact in the modern method of agricultural where major people 

are moved to urban cities who once been in agriculture field. It is a space that to teach about the 

modern method of farming without the pesticides and other harmful substances for human health. 
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1.4 METHODOLOGY 
 
 

 

Topic selection 

  

Site selection and justification 

  

Selection of literature and live case studies 

Literature – SPANISH – PORTUGUESE 

AGRICULTURAL RESEARCH CENTER 

Jordan Research centre 

Urban Office building 

Market village, Bangladesh 

Live – Koyambedu Market, Theni Agriculture 

college 
  

Comparative analysis of case studies and its 

  

Spatial requirements and area statement 

  

Site documentation and site analysis 

  

Concept and zoning and conceptual zoning 

  

Single line schematic site zoning 

  

Site plan and floor plans and sections and elevations 

  

Detailed working drawings and 3D model and 

rendered views 
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CHAPTER 2 

 
CASE STUDIES 

2.1 SPANISH – PORTUGUESE AGRICULTURAL RESEARCH 
CENTER - 
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2.2 JORDAN RESEARCH CENTRE - 
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2.3 URBAN OFFICE BUILDING - 
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2.4 MARKET VILLAGE, BANGLADESH - 
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2.5 KOYAMBEDU MARKET, CHENNAI - 
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2.6 KMC CORPORATE 
OFFICE - 

 
Located in Cyber City, Hyderabad, 

the corporate buildings employ the 

idea of a double skin as an energy 

saving and visually striking device. 

The inner skin of the building is a 

reinforced concrete frame with 

commonly used aluminum windows. 

 
 

The outer facade comprises of a custom 

cast aluminum trellis with hydroponic 

trays integrated for growing a variety of 

plant species. The trellis also has an 

integrated misting system in order to 

control and regulate the amount of 

water released to the plants and trays. 

The principal of the facade is inspired by 

the idea of a double-skin that allows a 

modulation of light and air through the 

building. 

 
 

This is in contrast to the business-as- 

usual idea of the ‘green wall’, which is a 

simple application on a surface purely 

serving an aesthetic, not a performative 

function. In this project, the screen also 

takes on an aesthetic function of a 

dynamic façade where assorted species 

are organized in a way to create 

patterns, as well as bloom at various 

times of the year, bringing attention to 

different parts of the building façade 

through the changing seasons. 
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3.1 STANDARDS 

CHAPTER 3 
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CHAPTER 4 

SITE SELECTION AND ANALYSIS 
4.1 SITE SELECTION: 
Contribute to food security, promote sustainability, and create green spaces in urban 

environments. 

Chennai, being a densely populated city, could greatly benefit from locally grown produce, 

reduced carbon footprint, and increased community engagement. 
 

Figure 1 SITE 01 
 

Semmenchery, Navalur, Tamilnadu - 6000112 

12°51'19"N 80°13'38"E 

Area – 30,800 m2. 

SWOT Analysis 

Strength- Natural Beauty: 

• Presence of natural elements like water bodies, greenery, or scenic views. 

• Opportunities for incorporating nature into the architectural design. 

Weakness- The site is closer to educational institutions 

Opportunities- Public Spaces and Recreation: 

• Creating public spaces that enhance community interaction. 

• Opportunities for recreational facilities or green spaces. 

Treats- Natural Disasters: 
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4.2 SITE SELECTION: 
Contribute to food security, promote sustainability, and create green spaces in urban 

environments. 

Chennai, being a densely populated city, could greatly benefit from locally grown produce, 

reduced carbon footprint, and increased community engagement. 
 

Figure 2 SITE 02 
 

kattankulathur, Tamilnadu - 

Area – 18 acres. 

SWOT Analysis 

Strength- Natural Beauty: 

• Presence of natural elements like water bodies, greenery, or scenic views. 

• Opportunities for incorporating nature into the architectural design. 

• Present in side of national highway 

• Educational institutes near 

Weakness – under develop areas 

Opportunities- Public Spaces and Recreation: 

• Creating public spaces that enhance community interaction. 

• Opportunities for recreational facilities or green spaces. 

Treats- Natural Disasters 
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4.3 SITE ANALYSIS: 
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CHAPTER 5 

 
ARCHITECTURAL DESIGN 

 
5.1 DESIGN PROGRAM 

 
PLANTS TYPES - 

Hydroponic, aeroponic, and aquaponic farms can cultivate a wide variety of plants, including 

vegetables, herbs, fruits, and flowers. Here are some examples of plants commonly grown in 

each type of system: 

Hydroponic Farms: 

Leafy greens: Lettuce, spinach, kale, arugula, Swiss chard 

Herbs: Basil, cilantro, parsley, mint, oregano 

Fruit-bearing plants: Tomatoes, cucumbers, peppers, strawberries 

Root vegetables: Radishes, carrots, beets 

Flowers: Marigolds, petunias, pansies 

Aeroponic Farms: 

Leafy greens: Lettuce, spinach, kale, microgreens 

Herbs: Basil, cilantro, parsley, thyme 

Fruit-bearing plants: Strawberries, tomatoes, peppers 

Root vegetables: Potatoes, radishes (less common due to the nature of aeroponic systems) 

Flowers: Orchids, decorative foliage plants 

Aquaponic Farms: 

Leafy greens: Lettuce, Swiss chard, watercress, bok choy 

Herbs: Basil, mint, chives, lemon balm 

Fruit-bearing plants: Strawberries, tomatoes (less common due to space limitations and water 

conditions) 

Some root vegetables like radishes and carrots can also be grown, though less common than 

leafy greens and herbs. 
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These are just examples, and the actual types of plants grown can vary depending on factors 

such as climate, market demand, and the specific goals of the farm. Additionally, advancements 

in technology and research continually expand the range of plants suitable for cultivation in 

hydroponic, aeroponic, and aquaponic systems. 

 

 
TIME DURATION 

The duration for a single plant to grow varies widely based on the specific plant species, 

environmental conditions, and cultivation practices. Here are approximate time durations for 

some common plants grown in hydroponic, aeroponic, and aquaponic systems in India: 

Hydroponic Farming: 

Leafy greens like lettuce, spinach, and kale: Depending on the variety and growing conditions, 

they can be ready for harvest in about 3 to 6 weeks. 

Herbs such as basil and cilantro: They can be harvested within 4 to 6 weeks after planting. 

Fruit-bearing plants like tomatoes and cucumbers: These plants usually take longer to mature, 

typically around 8 to 12 weeks or more before they start producing fruits. 

Flowers such as gerberas and carnations: The time to maturity varies based on the specific 

variety, but it often ranges from 8 to 12 weeks or longer. 

Aeroponic Farming: 

Leafy greens: Similar to hydroponic farming, the growth duration for lettuce, spinach, and kale is 

typically 3 to 6 weeks. 

Herbs: Basil, cilantro, and other herbs can be ready for harvest within 4 to 6 weeks. 

Fruit-bearing plants: Depending on the variety and conditions, strawberries, cherry tomatoes, 

and peppers may take around 8 to 12 weeks or more to mature. 

Flowers: Marigolds, petunias, and other flowers may take 8 to 12 weeks or longer to reach 

maturity and bloom. 

Aquaponic Farming: 

Leafy greens: Lettuce, kale, and other leafy greens usually have a growth duration of 3 to 6 

weeks. 

Herbs: Basil, mint, and other herbs can be harvested within 4 to 6 weeks after planting. 

Fruit-bearing plants: Strawberries and certain tomato varieties may take around 8 to 12 weeks 

or more to mature and produce fruits. 

Root vegetables like radishes and carrots: Depending on the variety, they can be harvested in 

about 6 to 10 weeks. 
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WATER CONSUMPTION 

Sure, here's a general overview of how plants grow in hydroponic, aeroponic, and aquaponic 

systems, along with their water consumption per day and duration of life: 

Hydroponics: 

In hydroponic systems, plants grow in a soilless medium, with their roots submerged in a 

nutrient-rich water solution. 

Water consumption per day varies depending on factors like plant type, size, and environmental 

conditions, but it generally ranges from 0.5 to 1 liter per plant per day. 

The duration of life for plants in hydroponic systems is similar to traditional soil-based cultivation 

methods. It depends on the specific plant species being grown and how well it's cared for. 

However, in optimal conditions, plants grown hydroponically may mature faster and produce 

higher yields compared to traditional methods. 

 

 
Aeroponics: 

In aeroponic systems, plants are suspended in the air, and their roots are periodically misted 

with a nutrient-rich water solution. 

Water consumption in aeroponic systems tends to be lower compared to hydroponics because 

the misting method delivers water directly to the roots, minimizing waste. On average, it can be 

around 0.2 to 0.5 liters per plant per day. 

The duration of life for plants in aeroponic systems can be similar to or slightly longer than 

hydroponic systems due to the efficient delivery of nutrients and oxygen directly to the roots. 

 

 
Aquaponics: 

Aquaponic systems combine hydroponics with aquaculture, where fish are raised in a symbiotic 

environment with plants. 

Water consumption in aquaponic systems can vary widely depending on factors like the size of 

the fish tank, the number of plants, and the type of plants being grown. On average, it can range 

from 1 to 2 liters per plant per day. 

The duration of life for plants in aquaponic systems is similar to hydroponics since they receive 

nutrients from the fish waste in the water. However, the overall lifespan of plants in aquaponic 

systems can be influenced by factors such as water quality, fish health, and system 

maintenance. 
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PLANTS GROW IN INDOOR AND OUTDOOR WITH AND WITHOUT 
LIGHT 

Indoor or Controlled Environment Plants: 

These are plants that thrive in indoor or controlled environments with artificial lighting and 

climate control. 

Examples include leafy greens like lettuce, spinach, kale, and herbs such as basil, cilantro, and 

mint. 

They are suitable for indoor hydroponic, aeroponic, or aquaponic setups on various floors of the 

high-rise building. 

Balcony or Terrace Plants: 

These plants can tolerate outdoor conditions but may still benefit from some protection and 

controlled watering. 

Examples include compact fruit-bearing plants like strawberries, cherry tomatoes, and peppers, 

as well as certain herbs. 

They can be grown in hydroponic or aeroponic systems placed on balconies, terraces, or 

rooftop gardens of the high-rise building. 

Vertical Growing Systems: 

These plants are chosen for their ability to grow vertically, maximizing space utilization in high- 

rise buildings. 

Examples include vine plants like tomatoes, cucumbers, and beans, as well as certain 

ornamental climbers. 

They can be grown in vertical hydroponic or aeroponic systems installed on walls, balconies, or 

within interior spaces. 

Rooftop Gardens or Sky Gardens: 

These are larger-scale growing environments situated on the rooftops of high-rise buildings. 

Suitable plants include a wide variety of crops, from leafy greens and herbs to fruits, vegetables, 

and ornamental plants. 

They may utilize a combination of hydroponic, aeroponic, and traditional soil-based methods, 

depending on space availability and resource considerations. 

Specialized Indoor Farms: 

These are dedicated indoor farming facilities within high-rise buildings, employing advanced 

hydroponic, aeroponic, or aquaponic technologies. 
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Crops grown include a diverse range of plants, optimized for resource efficiency, yield, and 

quality. 

They contribute to local food production and sustainability efforts, providing fresh produce to 

residents or commercial markets. 

 

 
PLANTS ARE BEEN PLANTED OR CULTIVATED IN PARTICULAR 
AREA IN HYDROPONIC, AEROPONIS AND AQUAPONIC 

Hydroponic Systems: 

Plant spacing: In hydroponic systems, plants are typically spaced closer together compared to 

traditional soil-based cultivation methods because they don't compete for nutrients in the same 

way. 

Crop selection: Leafy greens and herbs are commonly grown in hydroponic systems due to their 

efficient use of space and relatively quick growth. 

Density: Depending on the specific crop and system design, you might plant anywhere from 1 to 

4 plants per square foot (0.09 square meters) in a hydroponic setup. 

For example, in a 100-square-foot (9.29-square-meter) area, you might be able to plant 

anywhere from 100 to 400 plants, depending on the spacing and type of crop. 

Aeroponic Systems: 

Plant spacing: Aeroponic systems allow for even tighter plant spacing compared to hydroponics 

because plants receive nutrients directly through misting, eliminating the need for root space. 

Crop selection: Similar to hydroponics, leafy greens, herbs, and certain fruiting plants can be 

grown aeroponically. 

Density: In aeroponic systems, you might plant anywhere from 2 to 6 plants per square foot 

(0.09 square meters), or even more densely depending on the specific system and crop. 

Using the same 100-square-foot area as an example, you might be able to plant anywhere from 

200 to 600 plants in an aeroponic setup. 

Aquaponic Systems: 

Plant spacing: In aquaponic systems, plants are typically spaced similarly to hydroponic 

systems, as they receive nutrients from the water containing fish waste. 

Crop selection: Leafy greens, herbs, and some fruiting plants can be grown in aquaponic 

systems, but the selection may be more limited compared to hydroponics or aeroponics. 

Density: Similar to hydroponic systems, you might plant anywhere from 1 to 4 plants per square 

foot (0.09 square meters) in an aquaponic setup. 
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Using the same 100-square-foot area as an example, you might be able to plant anywhere from 

100 to 400 plants in an aquaponic system. 

AQUAPONIC AND HYDROPONIC PLANTS GROW WITHOUT 
NATURAL LIGHTNING AND ARTIFICIAL LIGHTINGS 

Aquaponic Plants: 

Lettuce (Lactuca sativa): Certain varieties of lettuce can tolerate low-light conditions and are 

suitable for aquaponic systems. 

Watercress (Nasturtium officinale): Watercress is a semi-aquatic plant that can grow in partially 

shaded conditions, making it suitable for aquaponic setups. 

Basil (Ocimum basilicum): While basil typically requires ample sunlight for optimal growth, some 

varieties can tolerate lower light levels and can be grown in aquaponic systems with reduced 

lighting. 

Mint (Mentha spp.): Mint is a hardy herb that can tolerate shade and still grow well in aquaponic 

environments. 

Chives (Allium schoenoprasum): Chives are a low-light herb that can thrive in aquaponic 

systems with minimal lighting. 

Hydroponic Plants: 

Spinach (Spinacia oleracea): Spinach is a leafy green that can grow in low-light conditions and 

is suitable for hydroponic systems with limited or no artificial lighting. 

Arugula (Eruca sativa): Arugula is another leafy green that can tolerate shade and is well-suited 

for hydroponic cultivation in environments with reduced light. 

Swiss Chard (Beta vulgaris): Swiss chard is a hardy leafy green that can grow in partial shade, 

making it suitable for hydroponic systems without natural or artificial lighting. 

Microgreens: Some microgreens, such as radish microgreens, can grow in low-light conditions 

and are well-suited for hydroponic cultivation. 

Fenugreek (Trigonella foenum-graecum): Fenugreek is an herb that can grow in partially 

shaded conditions and is suitable for hydroponic systems with reduced lighting. 
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5.2 AREA STATEMENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3 AREA STATEMENT 
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5.3 PROGRAM 
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5.4 EDUCATIONAL BLOCK 
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5.5 RESEARCH BLOCK 
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Figure 4 SITE PLAN 
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5.6 MARKET 
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