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SECOND LIFE

Year: Spring 24’

Location: South Brooklyn Marine Terminal, New York 

Description

01
Advanced Architectural Design Studio

This was a team project done in teams of two. We were given a massive site that is 
currently being converted into an wind turbine parts assembly site. Our brief was to think 
of ways to utilize the site after the parts assembly has moved on from the site. Our team 
focused on the idea of reusing the blade of the wind turbines as the main factor. We saw 
the waste issue being caused by the hard to recycle blades of the turbines. At the current 
rate of waste there will be more than 43 million tons of waste by 2050. After seeing such 
an issue we wanted to propose a project were the focus was on how to reuse the blades.

Reusing Wind Turbine Blades

Instructor: Laurie Hawkinson TA Steven Lin
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0.10 Vertical Blade Acting as Wayfinder 0.12 Front View of Entrance Onto Site

0.11 Main Entrance Onto Site
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0.13 East West Section Cut Looking Toward Industry 

0.14 East West Section Cut Looking Toward Site
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0.15 North South Section Looking Towards The West

0.15 North South Section Looking Towards The East
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3’

SOIL INFORMATION

STEEL INFORMATION

RAMMED WALL BUILDING METHOD

GLASS WEIGHT CLAY WEIGHT

SOIL CYCLE

1 CUBIC YARD

2,150 Ib (975kg)

150 MILLION TONS
WASTED PER YEAR
IN FRANCE

980 TON OF LOOSE SOIL IS EXCAVATED
HALF IS LOST TO COMPRESSION 

348 TON IS REQUIRED TO 
MAKE COMPONENTS 

142 TON IS LEFT OVER AFTER REUSING

U-VALUE =  1.9 (W/m2K) at 300 mn

18,630 Ib (8,450kg)

138,391 MJ

= 18-116 MJ/CUY

138,391 MJ

120 MILLION TONS
DUMPING

TRANSPORTATION

REUSE

EXCAVATION

LANDFILL

92,722 MJ

45,670 MJ
100% RECYCLED STEEL

STEP 1
FRAMEWORK IS BUILT
AND A LAYER OF MOIST 
EARTH IS FILLED IN

REMOVAL RESHAPE REUSE

STEP 2
LAYER OF MOIST 
EARTH IS COMPRESSED

STEP 3 
NEXT LAYER OF MOST 
EARTH IS ADDED

STEP 4 
SUCCESSIVE LAYERS OF
MOIST EARTH ARE ADDED
AND COMPRESSED

STEP 5
FRAME IS REMOVED 
LEAVING THE RAMMED 
EARTH WALL

CURRENT ENERGY USED FROM RECYCLED STEEL

100% VIRGIN MATERIALS

REUSABLE SOIL OUT OF THE 150 MILLION TONS
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2,800 Ib (1270kg)
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HYDROLOGY AND HUMANS
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Dipping your feet in water induces a cooling effect through several 

mechanisms. The blood vessels in your feet constrict, redirecting 

blood flow to the core, and the cool water helps dissipate heat 

through conduction and evaporation. This process 

contributes to peripheral thermoregulation, influencing 

your overall perception of body temperature.

As sweat reaches the skin's surface, 

it absorbs body heat and evaporates 

into the air. This phase transition from 

liquid to vapor requires energy, which 

is taken from the body in the form of 

heat. As a result, the body cools 

down, helping to maintain a relatively 

stable internal temperature. 

The majority of adults don’t hydrate themselves close to the 

recommended level. In fact, multiple studies report that 75% of adults 

in the U.S. suffer from chronic dehydration, drinking only 2.5 cups a 

day on average. Inevitably, this means most individuals aren’t as 

productive or efficient as possible, and they’re failing to take 

advantage of other valuable health benefits that increased water 

intake can provide.

Playing in water is multi faceted cooling experience. It leverages the 

high thermal conductivity of water, facilitates heat exchange through 

conduction, promotes evaporative cooling, and may even offer relief 

from inflammation.

Misting is a highly effective way to cool down in warm 

weather. By diapering fine water droplets that evaporate on 

contact with the skin, misting rapidly absorbs excess body 

heat, providing an instant and refreshing cooling sensation. 
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ABSORPTION THROUGH OSMOSIS 

PATHWAY MOVEMENT DIAGRAM 

PHOTOSYNTHESIS 
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The hydrologic cycle, essential for Earth's water circulation, 

encompasses key processes: evaporation, transpiration, 

condensation, precipitation, and runoff. Evaporation shifts 

water from liquid to gas, fueled by various energy sources 

like the sun. Transpiration, predominantly driven by 

humidity and soil moisture, involves plants releasing water 

vapor through the stomata. Condensation transforms water 

vapor into liquid, seen as clouds or dew, crucial for weather 

patterns. Precipitation occurs when condensed particles 

coalesce and fall to Earth as rain, hail, snow, or sleet, 

replenishing freshwater resources. Runoff, arising from 

saturated ground unable to absorb excess precipitation, 

forms rivers and lakes, ultimately cycling water back 

through evaporation and percolation into plants.

Water absorption in plants involves 

root hairs increasing surface area for 

absorption. Osmosis drives water 

from soil (low solute) to roots (high 

solute). It moves via symplastic (cell 

to cell) or apoplastic (cell wall) 

pathways. The Casparian strip in the 

endodermis filters and guides water. 

Xylem vessels carry water upwards 

using cohesion, adhesion, and 

transpiration pull. Water reaches 

leaves for photosynthesis and excess 

water is released through 

transpiration.
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THERMAL CONDUCTION

CAMPUS DRAINAGE

POTENTIAL RAIN FALL GALLONS = (ROOF SIZE SQFT)(MONTHLY RAINFALL 
INCHES)(CONERSION FACTOR 0.62)(COLLECTION FACTOR 75-90%)

POTENTIAL RAIN FALL COLLECTED FOR WHOLE CAMPUS IS EQUAL TO PER 
MONTH 9,750,336 GALLONS PER YEAR 

POTENTIAL RAIN FALL COLLECTED FOR A THIRD OF CAMPUS IS EQUAL TO PER 
MONTH 4,154,424 GALLONS PER YEAR 
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NOT TOUCHING - NO CONDUCTION 2. CONDUCTION BEGINS: 
HEAT TRANSFERS TO COLDER OBJECT

3. CONDUCTION COMPLETED:TWO 
OBJECTS ARE AT EQUILIBRIUM
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Thermal conductivity is defined as the ability of a material to conduct heat from its one side 

to the other. It is represented with thermal conductivity coefficient λ. Smaller λ indicates that 

the material has stronger heat insulation and preservation. Generally, the thermal 

conductivity coefficient of metal, inorganic and crystalline material is bigger than that of 

organic and non-crystal material. Material with bigger porosity has smaller thermal 

conductivity coefficient. 

THERMAL CONDUCTION PROCESS

RAINWATER WASTED

RAINWATER MOVEMENT ON CAMPUSTYPES OF GUTTER
FOUND ON CAMPUS

GUTTER LOCATIONS

1.1 Different Research Done on the Topic Of Hydrology 
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MOUNTAIN AVEN HOUSE

Year: Fall 23’

Location: Columbia University Campus, New York 

Description

02
Advanced Architectural Design Studio

The main focus of the project was to create a micro climate within a space that would 
prove cold enough for plants that would typically need a colder climate to survive. The 
cooling had to be done passively without the intervention of air condition as we are trying 
to combat global warming instead of aiding it. The project utilizes the rain water that would 
be wasted and recycles it through the building to cool down the atmosphere within the 
structure. 

Passive Cooling With Water

Instructor: Philip Rham, Mariami Maghlakelideze



The central design concept revolves around harnessing the natural movement of water to 
regulate and cool the surrounding space. The building's form is crafted to guide rainwater 
towards strategic grates, channeling it into the structure, creating a waterfall effect. This 
water then flows into a pool, initiating a continuous cycle that culminates in the water being 
filtered and recycled for use in nourishing plants and providing clean water for Columbia 
University. This structure not only serves as a habitat for Arctic plants but also plays a cru-
cial role in alleviating stress on the drainage system on Columbia Campus. Situated strategi-
cally at a mid-point on campus, the building acts as a pivotal pause in the water's trajectory, 
intercepting and managing the flow from the campus's highest points before it reaches the 
lower grounds. Within the structure, the structure incorporates three distinct levels, each 
with slight temperature variations. This arrangement creates a tiered system of cooling, 
where the highest level experiences the warmest temperature within the structure, gradual-
ly descending to cooler temperatures as one moves downward through the levels. Conse-
quently, the topmost level offers the warmest ambiance, while the lower levels provide pro-
gressively cooler environments, enhancing the overall cooling efficiency of the building.

SITE PLAN GROUND PLAN

ENTRANCE
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The central design concept revolves around harnessing the natural movement of water to 
regulate and cool the surrounding space. The building's form is crafted to guide rainwater 
towards strategic grates, channeling it into the structure, creating a waterfall effect. This 
water then flows into a pool, initiating a continuous cycle that culminates in the water being 
filtered and recycled for use in nourishing plants and providing clean water for Columbia 
University. This structure not only serves as a habitat for Arctic plants but also plays a cru-
cial role in alleviating stress on the drainage system on Columbia Campus. Situated strategi-
cally at a mid-point on campus, the building acts as a pivotal pause in the water's trajectory, 
intercepting and managing the flow from the campus's highest points before it reaches the 
lower grounds. Within the structure, the structure incorporates three distinct levels, each 
with slight temperature variations. This arrangement creates a tiered system of cooling, 
where the highest level experiences the warmest temperature within the structure, gradual-
ly descending to cooler temperatures as one moves downward through the levels. Conse-
quently, the topmost level offers the warmest ambiance, while the lower levels provide pro-
gressively cooler environments, enhancing the overall cooling efficiency of the building.
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1.2 Site Plan 1.3 Ground Plan
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POTENTIAL RAIN FALL GALLONS = (5284)(3.7)(CONERSION FACTOR 0.62)
(COLLECTION FACTOR 75-90%)=

75% COLLECTION FACTOR 9091 GALLONS PER DAY
90% COLLECTION FACTOR 10,909 GALLONS PER DAY

EXPLODED AXON FOUR MAIN ASSEMBLY

GROUND

EARTH RAMMED WALLS

ACCESS RAMP 

SHADOW STUDY SUMMER 1PM 

POWER FLOW USAGE 

SHADOW STUDY WINTER 1PM 

WALK ON ROOF 

BATTERY 

GEOTHERMAL 
PUMP 

WATER PUMP 

PHOTOVOLTAIC PANELS 

The roof of the structure
is on grade with the original
ground leaving this space
in tact to be used by students.

The ramp is the main way of entry into the 
structure. It allows complete ADA access
to every level within the building itself. 
The ramp structure allows for students
to slowly descend into the space to act
as a buffer if the temperature outside far
exceeds the temperature on the inside. 

The walls are made from material extracted
from the site itself. This allows for the 
soil to be re-purposed instead of disposed 
someplace off-site cutting down on the 
carbon footprint of the building itself. 

The ground is not finished instead loose 
soil is left on top to allow for plants to be 
planted without restriction. Allowing for 
flexible arrangement of the plants.

RAINWATER COLLECTION PROCESS

WATER POOLS

WATER INTAKE

COLLECTION DRAINS 

RAINFALL COLLECTION

RAINFALLRUN OFF FROM 
HIGHER ON CAMPUS

The roof is sloped in such a way that
a majority of the rainwater flows toward
the right side of the structure. Where 
a large canal is located guiding the 
water into the structure.

There is a pond located on the top
to allow for a break in the water before it 
overflows into the structure as to prevent 
against flooding. 

There are two water intakes within the structure
one at the north end and south. The north will
be the dominant intake for the structure to
allow for the full circulation of the water 
down all three tiers. While the south intake 
will be utilized during heavy rainfall.

Inside the structure there are three water 
pools. Each pool is capable of closing the 
outtake to the next pool. This allows control 
over the water level within the pools. 
Allowing precise control during seasons 
where there is not much rainfall. 
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1.4 Design Breakdown 1.5 Plans
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SECTION AA
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RELIFE

Year: Summer 23’

Location: N/A 

Description

03
Advanced Architectural Design Studio

This was a conceptual project where the task was to create a complete untethered floating 
island in the middle of the ocean. My project had two main focuses one was on the ability 
to rise and lower the whole island allowing for different typologies to happen depending 
on the height of the island. The other was the factor of time. How through the time would 
the structure hold up. What time would do to the different man made systems if left to its 
own demise.

Untethered Object Within The Ocean

Instructor: Michael Loverich, Antonio Torres
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2.1 Plan 2.2 Underbelly Plan
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2.3 Section Explaining How the Ballistics Works 2.4 Section Explaining How the Water is Moved
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Initial Sketches
Deliang Chen

42

Obscured Path

43

OBSCURED PATHS

Year: Spring 24’

Location: N/A 

Description

04
Elective: Subject Object

This was a team project in pairs. The visual elective’s goal was to pick two objects and 
explore a subject through the two of them. The main subject we were exploring is the 
internal process one encounters when navigating through more than one cultural identity 
growing up. And how that process would look if it was visualized into an object. For our 
project, we started with coffee and tea. We picked these two objects because they can 
both be traced back to two distinctive cultures. We picked them not to directly compare 
the cultures to one another but to use them as analogies to demonstrate two different 
cultural identities within a person.

Cultural Pathfinding Through An 

Instructor: Suchi Reddy
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3.1 Front Face 3.2 Right Face
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3.3 Back Face 3.2 Angle View
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