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ABSTRACT

With the rise of urbanization and population migration into urban areas there are opportunities for new 
ways of designing homes in a city. There is an opportunity to rethink urban living by merging the suburban/
rural lifestyle with the lifestyle of the city. Introducing the program of food production or vertical farming 
to an apartment building allows for this merger of lifestyles. Inviting these two programs to coexist within 
the same space allows them to benefit from each other's presence and create a new building typology in the 
urban fabric of a city.

This thesis idea led to the design of a building located in Philadelphia, Pennsylvania that embodies both of 
the programs of a residential building and food production. The residents of the building use the food  
production space as circulation and as a yard-like gathering space.  Through the use of these spaces the idea 
of cohousing is introduced. Cohousing is defined as the use of design to generate a community that builds 
connection and insights collaborative participation. The system that occupies this communal space is 
aquaponics, defined as the growth of aquatic life (fish) in conjunction with the growth/farming of 
vegetation. The fish and plants benefit from each other, the fish providing waste nutrient water and the 
plants filtering that waste out of the water in a closed looped irrigation system. The introduction of an 
aquaponics system allows for the diversity of food production to be broadened in a limited environment. 
The residents of the building and community tend to the aquaponics system as a collective. This space can 
also act as a park for the residence to reprogram to their needs i.e. a block party, beer garden, marketplace, 
educational space, special event space, ect.  

The building is designed to be able to react and respond to the outside climate to provide optimal conditions 
for the growth of plants and comfort of occupants. There is a robotic louver system that can be programmed 
to allow direct light or to shade an area of the building depending on the needs of the plants or occupants 
beyond.

This thesis is designed to be a building of a new typology in an urban environment and introduce new ideas 
as to what a home in a city is, in a rapidly changing and advancing society.

Thesis Statement: With the changing of the world and lifestyles new typologies and opportunities in 
housing emerge. Using new spatial configurations and introducing food production generates a new 
building type.
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GENERAL AUDIENCE ABSTRACT

This project is designed for people that live in the city to experience a new idea of what a home in the city 
can be. This project combines housing and food growth into one building by using between spaces. The 
goal of merging housing and food growth is to create a new type of building in a city.

 The building is located in Philadelphia, PA along the Benjamin Franklin Parkway. The goal is to create 
a housing experience that replicates that of one in a rural or suburban area but in actuality located in a city. 
The building is designed to enhance life in a city and create a community like apartment building. Differ-
ent species of vegetables and fish are grown by the people living in the building.The people that live in this 
community can use the food production spaces as an interior park for what they need i.e. a block party, beer 
garden, marketplace, educational space, special event space, ect. The building responds to the outdoor 
temperatures to allow for the plants inside to grow and the occupants to live in comfort.

 The overall theme of the project is to successfully design a new living condition in the city by merging 
housing with food production. 
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CHAPTER 1 CONCEPT
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AQUA HOUSE
 Thesis 2020
 Michael Cinalli

With the changing of the world and lifestyles 
new typologies and opportunities in housing 

emerge. Using new spatial configurations 
and introducing food production generates 

a new building type.



With the rise of urbanization and population 
migration into urban areas there are

 opportunities for new ways of designing homes 
in a city. There is an opportunity to rethink urban 
living by merging the suburban/rural lifestyle with 

the lifestyle of the city.
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Introducing the program of food production or 
vertical farming to an apartment building allows 

for this merger of lifestyles.
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Inviting these two programs to coexist within the 
same space allows them to benefit from each 
other's presence and create a new building 

typology in the urban fabric of a city.
This thesis idea led to the design of a building 

located in Philadelphia, Pennsylvania that 
embodies both of the programs of a residential 

building and food production.
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The residents of the building use the food 
production space as circulation and as a 

yard-like gathering space. Through the use of 
these spaces the idea of cohousing is 

introduced. Cohousing is defined as the use of 
design to generate a community that builds 

connection and insights collaborative 
participation.

This space can also act as a park for the 
residence to reprogram to their needs i.e. a block 

party, beer garden, marketplace, educational 
space, special event space, ect.

6



The system that occupies this communal space 
is aquaponics, defined as the growth of aquatic 
life (fish) in conjunction with the growth/farming 
of vegetation. The fish and plants benefit from 
each other, the fish providing waste nutrient 

water and the plants filtering that waste out of 
the water in a closed looped irrigation system. 

The introduction of an aquaponics system allows 
for the diversity of food production to be 
broadened in a limited environment. The 

residents of the building and community tend to 
the aquaponics system as a collective.

LEAFY GREENS:

LETTUCE
CABBAGE 
SPINACH
 

PLANTS:

TOMATO
PEPPER
EGGPLANT
CUCUMBER
 

HERBS:

BASIL
CHIVES
WATERCRESS
ETC. 

FRUIT:

STRAWBERRY
CANTALOUPE
MELONS
 

CAULIFLOWER
BROCCOLI
RADISH
 

RED ONION
SWEET POTATO
 

FISH SPECIES:

TILAPIA
BARRAMUNDI
PERCH
CATFISH
MURRAY COD
BLUE GILL
RAINBOW TROUT
CARP
BASS

PUMP
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The building is designed to be able to react and 
respond to the outside climate to provide 

optimal conditions for the growth of plants and 
comfort of occupants. There is a robotic louver 

system that can be programmed to allow direct 
light or to shade an area of the building 
depending on the needs of the plants or 

occupants beyond.
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This thesis is designed to be a building of a new 
typology in an urban environment and introduce 

new ideas as to what a home in a city is, in a 
rapidly changing and advancing society.
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CHAPTER 2 SITE



Site Plan
Philadelphia, PA and surrounding area
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Site Plan
Philadelphia, PA

Red = Site
Green = Community Garden
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Site Plan
Philadelphia, PA 

Red = Site
 Red Line = Benjamin Franklin Parkway 

SCHUYLKILL

SCALE: 1’ = 1/256”SITE PLAN
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Site Plan
Philadelphia, PA 

Keeping most of the existing trees on site.
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Site Plan
Philadelphia, PA 

The southern portion holds the aquaponics the 
northern portions house the apartments. The site 
is on a slight hill that props the building up on a 
pedestal of stairs. There are outdoor gardening 

beds on the Southeast steps.
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Massing Diagram

Large Blocks = Aquaponics
Small Blocks = Residential

Separating to allow light penetration, airflow, 
and circulation.

Pulling residential away to allow for light 
penetration to the lower level apartments.

Filling residential blocks in the North corner.

Removing aquaponics blocks to allow for light 
penetration.

Removing residential blocks to allow for airflow.

1:

2:

3:

4:

5:

6:

1 2 3

4 5 6
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CHAPTER 3 PLANS



First/Ground Floor Plan

Ground floor indoor park with fish ponds that sit 
below grade with pumps in basement. Planters in 

ground with park like vegetation. 
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Second Floor Plan

A bi-level that overlooks the ground floor with a 
catwalk  that acts as a hallway for the second 

floor apartments.
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Third Floor Plan

The middle level of the 3 aquaponic layers 
containing the first with plants and grow lights for 

the more shaded grow beds.
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Fourth Floor Plan

A bi-level that overlooks the third floor with a 
catwalk  that acts as a hallway for the fourth floor 

apartments.
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Fifth Floor Plan

The top level of the aquaponic layers with grow 
beds for the plants that need the most light from 

the glass roof.
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Sixth Floor Plan

A bi-level that overlooks the fifth floor with a 
catwalk  that acts as a hallway for the sixth floor 

apartments.
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CHAPTER 4 APARTMENT



3 Bed Apartment

Each apartment bedroom count correlates 
directly to the number of modules that each 

apartment occupies. To connect them on the 
interior of each apartment two walls with arches 
of different withs sit parallel to beak up space but 

leave an open and interesting feel.
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3 Bed Apartment

The walls in the apartment to hold the bedrooms 
and support spaces were designed to sit behind 

strait walls to keep the living spaces open.
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CHAPTER 5 ISOMETRIC



Level 1+2 Axon

Facade Sketches
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Level 3+4 Axon

Composite Beam Sketches
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Level 5+6 Axon

Section Sketch
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CHAPTER 6 SECTIONS



Section A
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Section B
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Section C
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Section D
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CHAPTER 7 INTERIOR
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CHAPTER 8 EXTRERIOR
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