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Deliang Chen

01 SECOND LIFE

Reusing Wind Turbine Blades
Advanced Architectural Design Studio

Instructor: Laurie Hawkinson TA Steven Lin
Year: Spring 24’

Location: South Brooklyn Marine Terminal, New York

Description

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.

i
:

Second Life



Deliang Chen Second Life

MATERIAL
PRODUCTION
n
=
Z MANUFACTURING
o
=
0
(32)
w ASSEMBLY
|
|
—! “ 1 BLADE 5 ELEPHANTS
‘ 35 TONS 7 TONS
2 0.3 Blade Weight
<t
~
] a OPERATIONS
o
N
= =
= —
F’ﬁ = ) DECOMMISSIONED
E 130 EMPIRE STATE
o BUILDINGS
il i 11 i =
O
T RECYCLED
0.1 Site Plan (/)
K 1 MILLION+ BLADES 5.7 MILLION ELEPHANTS
% LANDFILL 43 MILLION TONS
=z 0.4 Blade Waste 2050 Comparison

0.2 Windmill Life Cycle




Deliang Chen Second Life

|

|

| \
=l a3t | -/

|

|

|

|

0.5 Full Blade Dimen-

LAMINATE LAYER
FILLER MATERIAL

INTERNAL REINFORCEMENT

UPPER SURFACE SANDWICH SHELL
LOWER SURFACE SANDWICH SHELL 7 d
Z ; 7PE PLASTIC
7777 ~— " FIBERGLASS
=== 7 Z S \
=T —
0 Split Limitations Showcase

0.6 Blade Material Breakdown 0.7 Blade Transformations



Second Life

+0

- [ ]

D op oo

0B gk gk 98
s @B dE O3
m_m 9B €8 g8
NQ &R 2B 458

qBN
I8
1B
1B

cos omoas

[

+0

0

Deliang Chen

+0

0.8 Ground Plan (/)

11

10



Second Life

Deliang Chen

0.9 Second Floor (/)
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Deliang Chen Second Life

0.11 Main Entrance Onto Site

0.10 Vertical Blade Acting as Wayfinder 0.12 Front View of Entrance Onto Site
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0.14 East West Section Cut Looking Toward Site
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Deliang Chen Second Life
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Deliang Chen Mountain Aven House

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

1 o 1 POTENTIAL RAIN FALL COLLECTED FOR WHOLE CAMPUS IS EQUAL TO PER
& { A ! 1 MONTH 9,750,336 GALLONS PER YEAR

= 1 POTENTIAL RAIN FALL COLLECTED FOR A THIRD OF CAMPUS IS EQUAL TO PER
s MONTH 4,154,424 GALLONS PER YEAR
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" /4 WASTED PER YEAR
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02 MOUNTAIN AVEN HOUSE @ - %

Passive Cooling With Water | meanw 3000w
Advanced Architectura| Design Studio WATER MAKE UP PERCENTAGE senerirs oF AGWATER - WATER INTAKE FLOW - £ :R

2800 1b (1270kg) 2300 Ib (1043kg)

™~ 18,630 Ib (8,450kg) )
Instructor: Philip Rham, Mariami Maghlakelideze — i e 1

SEEEEEEREEEEEERRES
Year: Fall 23' e

N

Location: Columbia University Campus, New York

Description

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

ADULTS SUFFERING FROM

. .

RAMMED WALL BUILDING METHOD

MISTING

N

be wasted and recycles it through the building to cool down the atmosphere within the i —
structure.

SOIL REUSE PROCESS DIAGRAM

HYDROLOGY AND HUMANS BUILDING WEIGHT AND MATERIAL SAVINGS

1.1 Different Research Done on the Topic Of Hydrology
22 23



Mountain Aven House
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the building acts as a pivotal pause in the water’s trajectory,

low from the campus’s highest points before it reaches the

ly serves as a habitat for Arctic plants but also plays a cru-
ure, the structure incorporates three distinct levels, each

ater then flows into a pool, initiating a continuous cycle that culminates in the water being

lly at a mid-point on campus,
tercepting and managing the f

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
owards strategic grates, channeling it into the structure, creating a waterfall effect, This
filtered and recycled for use in nourishing plants and providing clean water for Columbia
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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1.3 Ground Plan )

1.2 Site Plan V)
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Deliang Chen Mountain Aven House

3/16" = 10" i
RUN OFF FROM RAINFALL
HIGHER ON CAMPUS //’*\

- SN
RAINFALL COLLECTION < < Q N
The roof is sloped in such a way that T a < g
a majority of the rainwater flows toward ot
the right side of the structure. Where
a large canal is located guiding the =
‘water into the structure.
COLLECTION DRAINS
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.

BATTERY WATER INTAKE /\m\K @
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

GEOTHERMAL will be utilized during heavy rainfall. _

WATER PUMP
PUMP
POWER FLOW USAGE WATER POOLS

Inside the structure there are three water
pools. Each pool i capable of closing the
outtake to the next pool. This allows control
over the water level within the pools. 4
Allowing precise control during seasons
where there is not much rainfall.
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

PHOTOVOLTAIC PANELS

FLOOR -1

RAINWATER COLLECTION PROCESS

e
WALK ON ROOF ;
4
The roof of the structure E
is on grade with the original E:
ground leaving this space
in tact to be used by students. g i
b
O |
i

ACCESS RAMP

The ramp is the main way of entry into the
structure. It allows complete ADA access
to every level within the building itselr
The ramp structure allows for students
to slowly descend into the space to act

as a buffer if the temperature outside far

SHADOW STUDY SUMMER 1PM exceeds the temperature on the inside.

FLOOR -2

EARTH RAMMED WALLS

The walls are made from material extracted
9 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.

GROUND

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.

FLOOR -3

SHADOW STUDY WINTER 1PM EXPLODED AXON FOUR MAIN ASSEMBLY

1.4 Design Breakdown 1.5Plans ()
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Deliang Chen Relife
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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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04 OBSCURED PATHS

Cultural Pathfinding Through An
Elective: Subject Object

Instructor: Suchi Reddy
Year: Spring 24’
Location: N/A

Description

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.

Obscured Path
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Obscured Path

3.1 Front Face
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3.2 Right Face
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3.3 Back Face
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3.2 Angle View
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Obscured Path
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