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01 CONVEYING BELT SITE ANALYSIS

Academic
ARMENT DISTRICT i
< 8? . < 2 ersgnal 1,[;:0] .ect. delli J Analvsi Garment District is an important historical district in New York City. It's important in history, but it's declining. I want to preserve
MUSEUM FACTORY Lty Clorironiion: .Mo elng and Anaiysts this unique district in a special way. I want to compress it in one tall building, and make it like a combination of museum, factory
New York, the United States :
and shopping mall.
2020 Fall
Instructor: Emmett Zeifman

Considering the global connection nowadays, it is harder for local producers to survive without global industrial chain.
The advantage of local agency is the quick feedback for clients and the visibility and accessibility of production.
In my design, [ want clients to have more feedbacks on the goods they want. They can intervene in an early stage of production, and

SITE MAP even design by themselves with a reasonable price.
Cooperation with Zixiao Zhu

ez2148@columbia.edu

s )
,/////,/; Current Commercial

. Histarical Commercial
. Historical Manufacture

Current Manufacture

Bl e

Original Industrial Loft

Workers local client

Dus to the Great Depression in 1955, many
manufacturers left the Garment District and

ralocated to Hong Kong, Secul, Dhaka, etc. tor . Hotel
cheaper labor forces,
As the loft building rent raising thess years, many, . InstitutionAUtility/Transportation
Since the 19705, a vast increase of Chinese, light factories relocate to Sunset Park, Brooklyn.
Korean, and South Asian immigration
populations shifted the Garment District
demegiaphic because of the labor demand
from the industry.
1970 :
Tailors
The Garment Dictrict’s manufacturing portion was extended to F ‘ s
the 5th Ave but was forced to relocate due to the "Sava New York® ) . o
carnpraigns tiat were raised by cormpanies such as Mo ys The
“Save New York” campaign suggested New Yorkers shaoulkd “save” -l
the city from "unnecessary crowding?In fact, the compaign was m -
associated with the unwillingness of upper-class people such as
barkers and store cwners to share the sama sidewalk with
garment factary workers who are mainly fermale immigrants.

"""" :

-------- -

Designers

.

. - global client

75% FOREIGN-BORN ETHNIC
GROUPS IN GARMENT
INDUSTRY in 2010

..(.IZ..i-f'izens L - _ﬁ_j_

Percentage of Jewish workers in
‘Garment District in 1840s i

B Historical Transportation

5 I Nowadays Transportation
| Deminican

Acslan | n:dean
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AXONOMETRIC BELT SYSTEM SECTION FOR 3 MODES

I choose the "Fashion Tower" to do my design. Its core is on two sides of the building, so I can make full use of the free center. To make the space more flexible and changable in the future, I design three modes for different needs - public layer, semi-pub-
Generally, I use the system of conveying belt. It is used in factories a lot for conveying goods. Also, this can convey visiting lic layer, and private layer. Different modes have different space partitions and different movements of belts.

people. They can just stand on the belt and watch the production process of the garment industry. If they are interested in any

particular process, they can just go down from the belt and particiate in that process by themselves. The more public, the more consumers can participate in the process of the production. In case that there are still some pro-
To make the full use of the belts, I design a double layer belt system to convey people and products at the same time. The cesses that are not suitable for consumers to watch, the private layer is designed for this kind of usage.

upper layer is for people and the lower layer for goods, they going in opposite directions.
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PLAN PERSPECTIVE - PRIVATE MODE

The core and service rooms are on two sides of the plan, and the south part is the main functional areas.

In this plan, I assume it as the personal studios for different designers. Clients can see their products in conveying belt, and they can
enter some designers' rooms if they are interested in their designs. Also, conveying belt can help to convey materials and goods of
those designs'.

The middle part is a shared workshop for designers and consumers if they want.

MANUAL MODEL CONNECTION OF SYSTEMS

Public Space

Upper Layer - for people

Private Space




02 TWO SYSTEMS

SCHOOL

Academic
Personal Project
2020 Spring

Instructor: Amina Blacksher

My project emphasizes on the ef-
ficiency of the school. I know that
there are already many schools built
for more people than just students,
but for the sake of students’ safety,

they are allowed to enter only after
school. I think this is a waste of the
facilities and space. So, the core pur-
pose of my project is to improve the
efficiency. I will divide people into

two groups in my following pre-
sentation, students and all other
people. which I call “the public”.




AXONOMETRICBELT SYSTEM EFFICIENCY

I choose the "Fashion Tower" to do my design. Its core is on two sides of the building, so I can make full use of the free center.
Generally, I use the system of conveying belt. It is used in factories a lot for conveying goods. Also, this can convey visiting people.
They can just stand on the belt and watch the production process of the garment industry. If they are interested in any particular pro-
cess, they can just go down from the belt and particiate in that process by themselves.

To make the full use of the belts, I design a double layer belt system to convey people and products at the same time. The upper layer
is for people and the lower layer for goods, they going in opposite directions.

My project emphasizes on the efficiency of the school. I know that there are already many schools built for more people than just
students, but for the sake of students’ safety, they are allowed to enter only after school.

PROTOTYPE - OVERLAPPING & LIGHT

This is the prototype. Several boxes are overlapped, which can generate many kinds of interactions between boxes.
This prototype can be used in both section and plan, which can make interesting changes in interactions and light.
The degree of openness is flexible by partitions. It can be totally open, only eye contact and no contact.
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CORE FUNCTIONS

You can easily tell that
there are two systems
in the building. The
middle core function
part and the overlap-
ping classrooms. Core
functions are accessi-
ble for the public and
students, while the
classrooms for stu-
dents mostly.

There are many func-
tions suitable for the
two groups to use to-
gether or separately in
school. Like auditori-
um, gymnasium and
many studios. So the
core functions should
be easy to access for
both groups of people.

Vertical Circulation

® o Fordifferent groups of
people seperately

For different groups of
pecple seperately
(silent)

—_— . For auxiliary function

For all people

CIRCULATION - PUBLIC

I want the public and stu-
dents to use the school si-
multaneously. However, the
safety of students can not be
ignored.

CIRCULATION -STUDENTS

I learnt from the doctor-pa-
tient model. Both groups
can use the same space but
with different routes to en-
ter, which can ensure the
safety of students in my
case.

CIRCULATION

B rublic
Students

Classrooms
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ACTUAL ROUTES

Here are the two routes. Red for students
and yellow for the public.

Classrooms are connected by the red
routes. They are also accessible by yellow
routes, but yellow routes can be locked
due to different circumstances.

CLASSROOM SETTING

Because the classrooms are distributed on
different floors, it is also a natural distinc-
tion of different grades.

Public

Students

Classrooms

Core Functions

STRUCTURE

To distinguish these two systems, each
part has its own material and structure.
Generally, I want the core function part to
be heavy and the overlapping classrooms
to be light. So I use core function with
concrete, while classrooms with CLT.

MATERIAL

To distinguish these two systems, each
part has its own material and structure.
Generally, I want the core function part
to be heavy and the overlapping class-
rooms to be light. So I use concrete for
core functions and wood for classrooms.

CONTEXT

Because the overlapping system, the light
for classrooms is ample, while the core
function needs more artificial light, which
is more controllable for different func-
tions. Also, I use the combination of sky-
lights and side windows to avoid blocking
the light path into core functions.

16



SITE PLAN

3F 4F

Skylights are mostly located on the overlapping part of the classroom, which is also the vertical circulation space. I want . . . S
to use these skylights to create some rhythm for the route and also bring light into the core function part. R DRI ERetutu b BRI S S R iR O D il R dahE

. . . . . Classrooms are overlapped on core functions. Although they have a unique route to reach inside themselves, they can also
In core function part, the vertical circulation is located similarly. e T e i R ——

1E 2F 5F ROOF
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LIGHT ANALYSIS

The combination of skylights, side windows and courtyards can make up the light loss brought by overlapping.
Here are several zoomed in sections to show light path to enter the building.

The interaction of two systems is flexible and can be controlled by different partitions

INTERACTIONS BETWEEN TWO SYSTEMS

INTERACTIONS BETWEEN TWO SYSTEMS

20



TWO SYSTEMS
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03 CURVING WALLS

HOUSING

Academic

Teammate: Elena Yu
Bronx, New York, NY
2021 Fall

Instructor: Benjamin Cadena

In Bronx, the majority of the
population is taken by immigrants
from Caribbean region, while it has
always been an issue of missing
public space and community events.
To create more opportunities for
immigrants to meet people and

D

integrate into the neighborhood,
this project works from two
aspects: adjacency, and hybrid
space. Adjacency brings repetitive
interaction between neighbors.
Hybrid space is the mixture of
multiple public programs, such as

the laundry room, package delivery
room, trash bin...-The significance
of these are often underestimated.
This project sticks to existing
programs and transfers the
inessential space-into a more
occupiable room.
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SMALL SCENES

Gym + Laundary room
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TRIET 1----1i|
LRIR T --I-nll
b\nrun---hn
; “EEe,

Cooridor

Doors
Closed

Doors
Semi-open

Doors
Open
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04 SOFT BREATH

GARMENT DISTRICT f;‘f’“dem"lcp -
ersonal Projec
MUSEUM & FACTORY 2022 Spring
Instructor: Lindsey Wikstrom
ez2148@columbia.edu

SITE: BLACK ROCK FOREST

When I went to Black Rock Forest, I noticed that there were many streams and lakes there. As it was winter, I couldn’t hear
much but the sound of running water. I always walked along the streams and rested near the lakes. They gave me the order
and direction.

In the forest, there are two main streams with the biggest amount and species of fishes. I will choose the intersection of
these two streams to be my site.

Blacknose Dase Other Fish Rock
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STREAMS AND FISHES

Fishes are important to the streams. Black Rock Forest also did some research about the water quality and different quantity
and species of fishes in different streams of this forest. Also, there is an important species that represents the local - Brook
Trout.

Mineral Springs

iR,
g 74

Centerbury Brook ) Black Rock Brook
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FISH NET STUDY STRUCTURE INSPIRED

(D Bones - movable joints (@ Connections - inmovable joints
@) Easy to Build (@ Double Layer - Easy to get in, hard to get out
028 -2 N
=1}
@ Module Possibilities
Fish Net
(@ Module Connections Possibilities
Wood Processing
<]
N
Gigantic curved GLT “\ /" |“\ //| ‘\\ /”[
e <] <]
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Roof

Roof of
the house

Recreational and Frostad
communicational lacs
9
area for all people
Wood
Living area
for researchers
Public lounge Frosted
" and showrcom b ockad glass
Canteen / cafe | for the public glass
for researchers : |
: /
Wood :
Living area
for researchers Clear glass

Working stations

// Curtains

Routes for researchers Routes for the public

37



SITE: BLACK ROCK FOREST

This research center may open to the public at some specific time. To avoid the public from disturbing the researchers, I
designed two routes for them, and they can also come together when it’s needed. Researchers use stairs and elevators to

travel vertically, while the public use ramps.
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05 CONNECTIVE BRIDGES
RESEARCH CENTER

Academic

Individual

Sao Paulo, Brazil

2022 Fall

Instructor: Vanessa Keith

Sao Paulo is an important
transportation hub. Most lands here
are occupied by buildings, which
blocks the movement and activities
of animals living on the ground.
Rivers are extremely significant for
the city, as they decide the direction

of roads and buildings.

Climate devices are inserted with
elevated transportations to provide
energy. This infrastructure is
elevated not only for the influence on
the ground, but also for the flooding
situation. The research center

is close to the river and ponds,
with eco lodge and residential
buildings scattered throughout the
network. Other than bridges, a
system of aerial connection is also
an assumption to connect these
programs.
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Imput 1: Water

RAIN COLLECTION _.c__siiee 02]
With 3 inputs, water, CO2 and light, algae can grow
incredibly fast and be collected for biofuel. Raindrops can
be collected in the middle recessed part of the canopy.
Water goes down through the water pipes on the top of

the structure, and input to these photobioreactor pipes.

",
"""""
[
(&

CANOPY

PHOTOBIOREACTORS

02
CLIMATE

DEVICE

Imput 2: CO2

L [03]
m - - - CO2 is also needed for the growth of algae. This CO2
| S8 — T collector is put along the road, so it can collect surround-
HE ATlmAHD =— ing CO2 with the fan, and inject it to a capsule with amine
! 1 solvent. CO2 is released again by heating the solvent, in
this way CO2 can be conveyed through this pipe to all

*. BRIDGE _ L SOENT— ERY '_ photobioreactors.

~ 03

N Output: Algae + Water

N PHOTOBIOREACTORS [04]
~ After all these reactions, wet algae is collected through

N # another pipe, and it can be processed for biofuel.

STRUCTURE COzZ INPUT

f
ALGAESWATER QUTPUT

Columbia Graduate School of Architecture, Planning and Preservation | Adv V Studio | Futurecurrent | Fall 2021 | Instructors: Vanessa Keith & Andrew Homick Bridging 2180 | Yiyi Gao, Qingning Cao
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Academic

Individual

2023 Spring

Instructor: LOT-EK: Ada Tolla,
Giuseppe Lignano




55

56















e
N



X
N

SN

vW(!W,W#a

z Zx
S
S
v

N

IS AN
B
A

SN
SN
BRI

/1
7

AN
RN .»%"V'Am

KPOSSERS o2
SR R TOUSURTON DAISSENTASEPO IR
LR DRI R N S N
RRSSK] 2 AR
SRR <V’4}4>4>‘_
ArAr.é
rlrlrr
,

i VS
S SL
SR 1%
PR

77
X NTPS RO
it N o4 S

N
A

7

</

SN IR DR
o e
SR OSSN
o R A R NISRAN RS
v g ¢ iy, 0% AN
SR Z S XL % N
A 7\ =L RONORK RIS
A AVA\: SRS
- S2S2553RE RSESRRARRAAR
RS NSRS
BERSSauS R
P ==

>

%
7
£
vaso,
/]
s
K
P

YN
2
KL

N

<
NP
DN
RS

;
Winiss
i
%
KPR
V:’/AEAVA"
D)
VRN
HOTNR
RERX
Ko
4&'
e

hvas\ 4
A

.'wwnw
YD

r—— . T <
T TS =roo SN ATAYA, — avEd =
S S A S Atk RN A Ao ORI RN e 2 N
s SIS S SIS &R IS IR VAT ey A N Ty i SRR 7
S RS S A VA : A e =
e e e RO DSOS SIS o
—==—==r 7% 3 oS, ST

257 S
AN

ALY
MVAV}AV Y

Y
0
)
)
.

N
X
d
o
N

A
N
\Y

\;k

\

K7
]
ay

7 \%»w_ 4 R
IAYAVAN, Va5
vy WA

&v% S A e Avs

i

7,

==

Al
W
\g

N
N

N

RSN
X AR \
i VAV QWA
= 7l / - Nﬂw!ﬂmﬁr)ﬂnﬂn& AN
P v ST, | s X l'v,'aﬂv,)ﬂﬂﬂAwr
SEA SONGERT A T \ »n\%«bm
‘VA\\ ,m..vld . , 4»}4»;# r
}4 .,»ﬂé ‘».m»u«a..,ﬂﬂa

I N
A

K

Zia

X
v

AN
aN
K

15
0
QS

e
A
N
i
A
‘V!
Y

7Y

N
RO
AN
SO

4
ok
N

K2
7

04
i

N’

X2 I =% AR

INZE== SN ‘@“»ﬁlk'mr/ﬁ”w,ﬂ
GO N

\ N,

\\Pahnsss:

WO AR

) L Vet

W
A/

K\
Ry
Vios

NS
&)
A
nghm

N

- ave 748 !
TR N A
PR NS N S AN
S N N 2 AR |
N SN
AT
A

CARISS
SRS
Vi

v,

v

\
"
7

0

i
7“. RS
N\
A
/A

5

5
N

N

Yo
)
Ny

N7y
AL
A
AAYA
K2

NP
SAVON
TAYAYINY
5

ay

&) 5:4\

W

o
KK 7
S

KV
i

X

&
Y

Caviva)

A 4
NATATEA
W S\

X
-

Y
o

50

) \1);?‘(5%«&; \/
5 ; XN RXR T A
Qe S SR
ORISR 7 AN R <A
S Al PSR NN )
K e NN\ A,

Vo P aVANSE S S =
IR /| A OSSN
Ll Z N St

NP
! S|
NS > WAV (5 Wﬂ! AKLS VAPAV R
e A
=

BN
s
8
&
=

NN
N
N

VOO, .
N ﬁvb“

N R AVaal eV “

)

Y

A
K

R
A
X

i

vy
el

R

h-

4 e SN N
NS ST ISR 7S5
R S SRSl A AV(’
B N AN A SISO T
E fas e s SN
» R e
N J VATV

N

v R = SRR
D B RN Y 2P ORI
7 PR \ RIS & oK 4
& : SRR RKERRINR
S SR D
X2 Y,
s, L) \

®.

50

.;Ev}ﬁ . \7,41
Aﬂir‘" ~1>A£,»v
A - 2 SO
aresiVav2 2 R
J SBIDS W
255) e NONER
B &5 A
J ;%aVAv
. ,«r

\/}

TR e AV
ATENIA AT PANAVA 4 A%aY.
5 QUL Y RO N
A NV %&.ﬂw‘uﬁﬂ»’mﬁu

A g b
%

R

5
5

P J
N /7 2 TAVAY
A vﬂﬂ% 9/ IGAR SR '»‘5«

17 |

\1f )
k R
- %! A7 >
27 AN
K] :
SRR 47

-
KD
!
!
KKK
AS

7
V)
K

3

K
!
N
TATAY
.

2

7
VAYA,
7
(%Y

>
37

S
A
B

SO0
Sy
S

2
VA

%
v

&
&L
s

A

2
X5

P
N

A

S e S T T T
S EYRADIN

S VA :

e SV, S5

N N

SRR )

SO KL

SR

SNSSS

S
PSRRI

DU

A

ISONS
S AaNA AN
EREISISERES
SRR
R

rﬂlf/ Vi
SSNNVE e
RONETAL VES S AN

N/
SOVANSY
0 N
J.run»(/

AN

™

R
ARDERY
SOSEARY

B

A
DR
1/

s
s AW

&mﬁx»
X )
\wva&

7
G DB AT
i 2 NN T
< e AN
4

SRS

»,,
=7
—

68

67



69

VISUAL STUD I - ARCH DRWG REP |

ICE STATION

Personal Project
2020 Fall
Instructor: Alexa Tsien-Shiang

Section Perspectives

Different construction period of Ice Station
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ARCHITECTURAL DRWG & REP Il

Group member: Jean Tzeng
2021 Spring
Instructor: Tsien-Shiang




Zhenjiang

Wuxi

Kunshannan

Shanghai

Zuoying/THSR

II Kachsiung Main Station

Shanghai House Price
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AT 1-ENVIRONMENT IN ARCHITECTURE

CLIMATE ANALYSIS

1 Weather Data

Nanjing, China is cold and hot at the same time with great humidity,
of which heating is more severe for me to concentrate on.

E

icn/datatype/unl ta) fonqoencysata
san
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i 7 Degres Days
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3 Solar Radiation

Personal Project
2020 Fall

Instructor: Rachel Ben Alon

Under circumstances that T>10 and RH<70

. kwihim2

39.70<
602.73

535.76

4 Wind Rose .

Wind-Rase

HANIING/MANKING_CHN

1 JAN 1:00 - 31 DEC 24:00

Howrly Data: Wind Speed (m/'s)

Cadm for 15.67% of the time = 1373 haurs.

Each closed polyling shows freguency of 1.3%. = 111 hours.

The wind is mostly from south-east and North,

5 Pyschrometric Chart 12an
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Wind-Rose

NANIING/NANKING_CHN

Calm for 15.67% of the time = 1373 hours,

Comiartabla Hours in All Polirgang (Boslean Value] - Heurly

AN ING MANKING_ CHN
124N 1:00 = 31 DEC 24:00

Psychrometric Chart
NANIING/MANKING_CHN
1 JANM 1:00 - 31 DEC 24:00

168.79
401.82
334.85
267.88
200.91
133.94
656.97

<0.00

Radiation Analysis
NANJING NANKING CHN_1978
22 JUN 1:00 - 22 NOV 24:00
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Yellow blocks are under passive strategies

In these passive strategies, evaporative cooling is the most wefulri

[0r8: 8800

¢ Evapozatlve Cosling

18 kg,

=20 =15 =10 5 [}
Operative Temperature [#C)

6. Some Passive Strategies
Evaporative cocling

According to the readings, buildings can be cooled by evaporation,

and it is useful way to add water prays on the roof of the buildings.

On the roof, we will design a semi-circular dome made of glass, and
install fauntains at two opposite tangent points, where the diameter

of the fountain is the distance from the installation point to the adjacent
tangent point. In this way, the presence of the fountain will increase the
water molecules in the roof air, in order to increase more evaporation to
cool down. The semi-circular roof is designed to prevent water fram
gathering on the roof and increase the load of the structure, and the

use of glass will allow more sunlight to enter the reom,

Each closed polyling shows frequency of 1,3%. = 111 hours,

Backoan Viakas
1.00<
.00
.80
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Convection

In the rooms, hot air collects near the ceiling
and cold air near the floor, Therefore, in order
to enhance convection, we Increase the helght
of each floor ta achleve a larger temperature
difference in the room and increase convection.

Energy-Transfer Medium =

In addition ta increasing evaparation, the water from the
reoftop fountain has another important function, Since
water has a high specific heat capacity and is maintained

at 16-18 degrees Celsius in the natural envireanment, which

is also a comfortable temperature requirement in human
living spaces. Therefore, we design to embed water pipes in
the building structure, and the water flows in the water pipes
to meet the requirements of maintaining the temperature

of the space,
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Optimization Studies

Team 23

All aptimization in this section is based on solar radiation. As Nanjing is quite hat in | chose mini solar radiation in this analysis.

1. Orientation Analysis

Original Orientation and its radiation:
Total radiation : 1759.52 WMh
Orientatien: Straight to North and South

Process:

Galapagos Editor

Options Selvers Record

@ b Start Solver ~ Stop Solver ®
= B T | B ¥ - = 3 [ :. 3 E..‘

B e _f;l’

1)
-

v
-
1

i — N S — ——
21 7T 8 P NN TN URHNHNDTNDTIDIERANHNBTRADU

Final Orientation and its radiation:

Total radiation: 1731.31 WMh
Orientation: Right Part rotate Anticlockwisely a little bit

&

|

Optimization Studies

Team 23

All aptimization in this section is based on solar radiation. As Nanjing is quite hat in summer, | chose mininmon solar radiation in this analysis.

2. Building Form Generation

Original Orientation and its radiation:
Total radiation : 833.67 WMh

Form: Square uprising straightly

Pracess:

Galapagos Editor
Options Solvers Raecord

@0 P> start soiver - 3 Stop Solver

Total radiation : 390.1 WM Total radiation : 357.4 WMh Total radiation : 178.3 WMh

Final Orientation and its radiation:

Total radiation : 98,78 WMh
Formm: Square updising straightly

The thin middle part of the building is goad for
reduction in solar radiation.

Total radiation : 99.7 WMh
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AT Assignemnt 4 Energy Modeling

Window to Wall Ratio

Energy Use Intensity

Team23: Qingning Cao & Yilun Jin

Energy Balance
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Nanjing is a hot space more than cold place,
which can also be proven by the data in assignment2.

Because the difference of 20-40-60 ratio of window to wall is to subtle,
| choose the 0-50-100 ratio to analysis.

Generally, Nanjing, China is a hot place more than cold place.

However, it is still cold during Movermber to March.

1.1t can be seen in the EUI chart that in Winter, bigger the window is,
the more energy it needs to heat the room.
This seems a little bit contrary to common sense,
This means in winter, windows lose a lot of energy.
This can also be argued in the Energy Balance chart.
Alothough the window always lets in more energy than it lets out,
the difference between letting in and out comes smaller in winter,
which causes the shortcome of window in winter.

2. In summer, the bigger the window is , the more energy it needs to cool the room,
which seems reasonable as in summer window lets so much sunshine in
that would cause the room hotter.

It seems that Nanjing, China is not suitable for too large windows.

Assignment 5 - Passive Design

1 Basic Information and PV Watts

Basic Information of the Building

s MELC

[

LY RESULTS

Matts
Results g Print Results

Maonth

January
February
March
April
May
June
July
August
September
Qctober
November

December

Annual

The building is
This part is hat

AT Envisonments in Architecture

Fall 2020

Instrucior: Lola Ben-Alon

Teaching Associale for Software: Fragya Gupla

Team 23
Qingning Cao
Yilun Jin

in Nanjing, Jizngsu Province, the southeast of China.
in summer and eold in winter with high humidity.

Traditionally, ventilation is of great signilicance in this arca,
Also, in this area there's no heating system in most residential houses,
peaple use air conditioners o other traditional ways to heat their howses.

The building is the most western part of the building, which allows windows in

three directions. |

are eombined to-a whale building,

1t hos & Mloors and 2 apantments each Moor in an vint, There anits

5,399 kWh/Year*

Solar Radiation AC Energy Value

(Mh fe fday { ke ) (%)
29 08 NA
338 319 NA
3.09 413 NA
4.1 489 WA
521 501 NA
5.09 46T NA
528 402 NA
543 408 NA
4.69 429 WA
404 3 NA
3z T NA
2.84 27 NA
4.25 4,901 0

Lecation and Station Identification

Total EUI Raquesied Lockkon

Weather Data Source

Longitude
DE System Size
Module Type
! I Array Type
| P EEN EREN Array Tilt

Array Azimuth

System Losses

Inverter Efficiency

20864 kWhiyr

DC to AC Size Ratio

4901/20864 = 23.49% Economics
Average Retail Electricity Rate
PV Watts can give out 23.49% cnergy ;
the building needs Performance Metrics

Capacity Factor

PV System Specifications (Residential)

Nanjing China
(INTL) HANJING/NANKING, CHINA 4.2 ml
32N

1BEE

4 kW

Standard

Flxed [open rack)
20"

180*

14.08%

96%

12

No utility data available

14.0%

82



Assignment 5 - Passive Design Assignment 6 - Daylight Design

AT Environments in Architeeture AT1 Environments in Archilecture

Fall 2020 Fall 2020
Instructor: Loln Ben-Alon Instructor: Lola Ben-Alon

2 Simulation Results Teaching Associate for Software: Pragya Gupta Teaching Associate for Software: Pragyn Gupta

Team 23 Team 23
Qingning Cao Qingning Can
Yilun Jin Yilun Jin
1 Basic Information of the Building 5 il %
. . of i
Window Configurations P arien fane
CHINA
Poditial Mag Waidodn VR
J The building is in Manjing, Jiangsu Provinge,
the southeast of China, This part is hot in
summer and cold in winter with high humidity,
Traditionally, ventilation is of great
significance in this arce. Alse, in this arca
there's no hesting system in most residential
Windows at northern and southern side Windows at northern ,southern Windows at northern ,southern houses, pecpla uea alr condiianars of siber
. . traditional ways to heat their howses,
and western sides and larger at western sides

Simulation Results - EUTL

-
»

-!lllII'llI . -IEIlIIlI!I ' -'illll!.-l

| = = m m om om m mom m

ol e e e e e [E A I . . . - s ] - = -
e ~ B L]

"

¥

L3

5
2

The building is the mos1 western
part of the building, which allows
windows inthree directions. It has
6 Moors and 2 apaniments cach
floor in an wint. There wnits

[]
8

5

.

- .": .I"" .“ .""M_" - ."’: . P | . S e W Lyt e O are combined 10 2 whole building.
Surroundings
Uncomfotable Hours Tatal EUT Uncomfotable Hours Tatal EUT Uncomfotable Hours Tatal EUL N
3735 hours 208.641 kWh/im2/yr 3916 hours 215237 kWhim2/yr 4159 hours 221.837 kWh/m2/yr
Comparation

The uncomfortable hours are clear that without windows in the west side, there are more comfortable hours, The larger the window is,

the more uncomfortable it will be. Also, this can be indicated in EUI chart. It shows that more energy of cooling is needed in the window
configuration that there is large window at the west side.

Therefore, the tradition mode of only windows at north and south side is best considered by EUI chart. But sometimes windows are needed
for sake of beautiful view or the feeling of sunshine,

Simulation Results - Ventilation Schedules

Occ Residential Comfortable Hours of Temperature (18-25°C) Hours of High Humidity (=60%) and =18°C

The selected building is Jocated in relatively high donse residential buildings
bui these buildings are not taller than 200 meters.

The result seems similar,

I thought this would be
different because Nanjing
is really of great humidity,

) I I ‘ ‘ l The result seems similar.
i, l (T
a8

111 in which case ventilation The room ison the second foor and can have windows on three walls.
=aam But in this assignment | won't add windows on the West
Y would help a lot. hecause normally we don’t have western windows due to

the haotness it will bring in summer.



Assignment 6 - Daylight Design

2 Different window configurations

The three windows are all of the same size, but in different length-width ratio.

Window Configuration |

Daylight Glare Probability (DGP): 0,52
Intolerable Gilare

Spatinl Daylight Autonomy (sDAY: 8
Annual Solar Exposure  (ASE): 7

98, 30
88.92
T9.04
8. 16

50.26
49.40
39.52
ETTN
18.76

In this window configaration, light is different
extremely in different anea, some space ix lightened
o 1ot while others become dark immedintely,

3 Different window shades

Window 1

Shade |

Spatial Daylight Autonomy (sDA): &
Annual Solar Exposure  (ASE): 7

it S
LR P
Ta04
LERL

59
4 A
a8
o
LR
L]

L
This shade lets the least light come in.

Window Configuration 2

Daylight Glare Probability (DGP): 0.56
Intolerable Glare

Spatial Daylight Avtonomy (sDA): 20
Anmual Solar Exposure (A 13

i 86 75

a¥ .08

7740

6773

5605

48.38

BT

20,08

u I 19.35
968
000

In this window configuration, light is relatively
even spared in ihe space. This window is good
for reading and drawing. Also, this has the most
sirlar exposure of the three.

Shade 2

Lpatial Daylight Autonomy (sDA): 11
Annual Solar Esposure  (ASE) @

a8 42
8658
Th T4
5880
5005
921
3037

T

B
LEN

]

This shade lets some light come in,

Letting how much light come in is not abselute. The amount of letting=in light is based on the orientation and function.
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ATI Environments in Architeeture

Fall 2020

Instructor: Lola Ben-Alon

Teaching Associale for Software: Pragya Gupla

Team 23
Qingning Cao
Yilun Jin

Daylight Glare Probability (DGP): 0,54
Intokerable Glare

Spatial Daylight Autonomy (sl
Annual Solar Exposure (A

: i
[

84 76
|88 38
TR
o, 13

In this window configuration, light changes a lot.
Also, this has the least solar expasure of the three.

Shade 3

Spatial Daylight Autonomy (sDA: 13
Annual Solar Exposure  (ASE): 10

99 &7
4984
T9.90
99.01
9.2
4994
3995
. 86
waar
”
(]

This shade lets the most light come in,

Assignment 6 - Daylight Design

Window 2

Shade 1 Shade 2

Spatial Daylight Autanomy (sDA}: 20 Spatal Daylight Autonomy (s
Annual Solar Exposure  (ASE): 13 Annual Solar Exposure  (ASE): 14

9675 96.92
87.08 8723
7740 77.54
67.73 67.84
58.05 58.15
48.38 48.45
38.70 2877
2008 29.08
1935 1938
988 968

0.00 000

This shades can block more light in norihern This shades can bet light go in deeper than the
window than the southern one. This is very other two, This kind of shades is more suitable
traditional and cconomical shades. for porthon windows.

Shade 3

AT Envisonments in Architecture

Fall 2020

Instrucior: Lola Ben-Alon

Teaching Associale for Software: Fragya Gupla

Team 23
Qingning Cao
Yilun Jin

Spatial Daylight Autenomy (sDA) 26
Annual Solar Exposure  (ASE): 19

The upright shades are nearly of po use
when the orientation is north and south,
S in this sineation there's the most light in.

Letting how much light come in is not abhsolute. The amount of leiting-in light is based on the orientation and function, Different shades are more suitable for different orientational windows,

Window 3

;
1, 14

Shade 2

Spatial Daylight Autenomy (sDA): 10 Spatial Daylight Autonomy (sDA): 13
Annual Solar Exposure  {ASE)E 6 Annual Solar Exposure  (ASER 9

S8 25
Bk.42
TE el
B, TE

This shades can block maore light in northern
window than the southern one. This is very
traditional and cconomical chades. fof parthon windows.

This shades can ket light go in decper than the
other two, This kind of shades is more suitable

Letwing how much light come in is not absolute. The amount of kerting-in light is based on the otientation and function.

Spatial 1 Autonamy (sDAJ: 14
Annual Solar Exposure  (ASER %

The upright shades are nearly of no use
when the orientation is north and south,
Sa in this situation there™s the most light in.
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CODING FOR SPATIAL PRACTICES Peopl

COVER PROFESSOR WORKS PEOPLE OTHERS
B i g .

WEBSITE Personal Website
2021 Fall
Instructor: Felicity Scott

Hallie ingni Sky Elena Benjamin

CADENASTUDIO

COVER FROFESSOR, WORKS PEOFLE OTHERS

Core [I1, FA2021, M.Arch, GSAPP

COVER PROFESS0R WORKS PEOFLE OTHERS

Home, House, Housing

COVER PROFESSOR WORKS PEOPLE OTHERS

COVER PROFESS0R WORKS PEOFLE OTHERS
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REVIT

Group Member: Yiyi Gao, Shuyang
Huang, Wenjing tu, Linru Wang
2021 Fall

Instructor: Berardo Matalucci
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FOUR WAY INTERSECTION — RESIDENTIAL
ATV GROUP AS

DETAILING Group Member: Kristen Fitzpat-
rick, Brennan Hayward, Nicolas O.
Shannon
2022 Spring
Instructor: Nicole Dosso




GENERATIVE DESIGN S

~
/
ENVIRONMENTAL Group Member: Ruisheng Yang, - - - -
ANALYSIS Wangi Jiang, Yifei Yuan, Martin [Store sunlight value in pomtsJ (Elevate points base on lux value)
2022 Spring

Instructor: Nicole Dosso

RHING : GRASSHOPPER : PYTHON . GRASSHOPPER DISCOVERY
Paramatrics
Cimate Sof Clasost Prints

Studia

[ Digital Model ] = [Daylight Analysis Map) -

[ Point cloud generation ] (Generate surface base on points)

- Point Cloud “Clasest Paints
Max Vb

o [ P fggiegating | o [ Paskrotgigared | L, [ cul Pt falieg | (™ pmal Resun )

Maxlo [ Dwersity |

Center Points
[ Three Typical Plants | ——= [ Populsted Plante )
Radius Colision algorithm

Grassheppe Companent
Pythan Algorithm

T e e e e e e e e e e e e e e e e m— m— —

A - Sanseviena B - Calathea € - Nephrolepsis 3

cordifolia

1400 Lux

Randomly Populated Paints Targeted Paints Points Pulled to Targets

Applicable surface

Generate control points.

o o mm mm  m mm mm mm mm mm mm e mw mm mm mm mm mm mm mm mm mm w

Overlapped Shadow Circles Tangent to Each Othher Culled Circles outside the Room
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RE-THINKING BIM

105

NEW MUSEUM

Group Member: Lesley Li, Kelly
Hong

2022 Spring

Instructor: Joseph Brennan

BIM 360 Google Drive
N Sg——
B T e = Faeioriges g iretiskos
v TS Gl DS LN = HPE A

i il N
R
E —t [ Rhino ] — [Grassihuﬁpelr]

BT = R B TaA
% bpama, and Curtsmmd fin magdt

LG gane - Wl

+ ik aarag tieons by
dhmbatng wncreaay
FY s

INTRODUCE SUN RESULTS

~
Import EPW weather data

-

file i
A

~
(Use Ladybug to Analyze

radiation on all panels

P

Set a threshold of 110
kWh per year per panel
4| and eliminate PV films
on panels below that

line

Remap the radiation
results to a range of
numbers from 15 to 90
to be used as fin angles

PREPARE PANEL GEOMETRY

i
Define floor edges and
their length

oy

' "\
2-font-wide panel at avery

2', floar to floor height
LN A

(" Cluster the script and )
apply it to every facade [
. onall foursides

!

( Merge all the resulred
panels logether

Result: Data-driven facade panels

kach panel's angle is
individually defined by sun
intensity, the higher -
radiation, the smaller the
angle te avoid aver E“PDSHD

< N
Only 50% of panels needed
(690 out of 1391) 1o generare
80% of energy (141511 our of
177877 kWh)
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The Pier System of New York City
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