





Embrace the Leak
by

Jaya Kanal

© February 2022 Jaya Kanal

A thesis
submitted in partial fulfillment
of the requirements for
the degree of Master of Science, Architecture
School of Architecture
Pratt Institute

February 2022






Program Introduction

Ariane Lourie Harrison

. . Victorian Domesticity

Governor's Island

The Wet wall element

Design process

Material life

The ingredients

Material follows function

system outline

The vessel
ol | filteration
>
] 1
| The live desalinator
' -y the proposal
2
s The core
X~

evolving through time

Bibliography

References & Image Citations

I - Xl

20-29

30-39

40 - 51

52-73

74 - 87

88 - 107

108 - 131

132 - 135

136 - 139













































20



Victorian Domesticity
Governor’s Island
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Victorian Domesticity

The Site

Back in the history Governors Island continued to serve an important military function
during the American Civil War, though it was no longer used primarily for physical
defense of the Harbor. Physically, the Island changed greatly over the years during
the early 20th century. Using rocks and dirt from the excavation of the Lexington
Avenue Subway and dredge from New York Harbor the Island was developed over
time. The Trust and the City of New York analysed the climate crises and launched a
global competition seeking an anchor university and research institution as part of the

Center for Climate Solutions."!

The rapid Climate change and water challenges in governor’s island is giving rise to
the long winded construction and its directed that water and society should no longer
be categorized as two distinct entities but rather be understood as part of complex in-
teractions that influence the quality and movement of water.’?! The core of this project
centers on a material exploration for water filtration along with an aesthetic sensibil-
ity approach for the systems and creating unique structure along with a form evolu-

tion that emphasizes the filtering feature (filtering rainwater to produce freshwater).

The site, house 14 on Governors island was built in 1987 designed to house of-
ficers during the British occupancy at Nolan Park that reflects this modernist ideology
towards water service.! This Victorian domestic architecture hides the role of water
and its functions in the house. The project probes the position that this house can
occupy in present day as a social cultural and educational hub for water in Archi-
tecture. Inspite of the abundant availability of brackish water in the soil 3 feet below
ground level on Governors island , currently this house does not have any water

supply. This project enhances the role of water in house 14.

Figure 1: Exterior of House 14 with wet wall
impressions 23
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Figure 2: Speculative Deep section
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Victorian Domesticity

The Climate Crisis

Data show that more than 70% of the world’s population lives within 70 km from
the seaside. Sea- level rise may compromise sources of fresh water at the coastline.
Therefore, Desalination is considered to be the most practical method to continuously

provide a source of freshwater.!

Water is one of the most pressing issues of current time and an essential need that ev-
eryone rely on it as a vital resource. The competition for fresh water escalates around
the world, the strain of growing populations, increasing demands of agriculture and
industry, ageing infrastructure, water pollution, the worsening impacts of climate
change and political tensions add even more pressure to ensure equitable access

to water.

Governor's Island, with its 2.2 miles of coastline, becomes a productive site for in-
troducing a broad public to new architectures of desalinization. Compared to the
other two commonly used methods of freshwater withdrawal-underground water
withdrawal and remote water diversion, the energy consumption for seawater desali-
nization, while high presents a significant space for innovation and energy efficiency
as fresh water becomes an increasingly scarce resource.””! The island is rich in multi
layers of soil along with brackish water available at 3ft below the ground level. The
figure 1 is an illustration of the groundwater and brackish water and the project fo-
cuses on tapping the potential energy resources at Governor’s Island to tackle the
problem of climate change and promote sustainable development as a bigger picture
on the Island. This is a great opportunity for the Island to develop as an independent
water infrastructure. The project is a concept of a ‘new generation’ plumbing system
that packages natural processes and recombines them in ways to create a beneficial

outcome such as plumbing.
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Victorian Domesticity

The Wet wall

Everything about Victorian domesticity hides function. Water's functions such as water
closets and piping are hidden behind panels and euphemisms. How can the historic
Victorian house operate in a 21st century in which water becomes the most valuable
commodity on the planet2 The project centers on Nolan 14, exposing in a “wet wall,”
the value of water in a unique format as a Victorian home brought into 2021 as an
educational and cultural space on Governors Island, an urban park and historic site

destined to become a climate center for the 21st century.

The project reimagines water distribution and filtration through a materially intelligent
"Wet Wall," taking House 14 as a prototype. Water filtration of brackish and salt wa-
ter may become an increasingly essential function in residential architecture as well as
a signifier of the global water crisis. The concept of a thick ‘Wet Wall’ running around
house 14, pushing and filtering water through a novel material, provides a platform
for new atmospheric and educational conditions, bringing Victorian domesticity into

the 21st century.

The Wet wall addresses filtration as an essential element in architecture by exam-
ining its eco performances and materiality in house 14. In result, about the water
crisis we face globally in current day to day life, the aim is to create this concept of
a thick * Wet Wall’ running around house 14, pushing and filtering water through

provides a platform atmospherically, educationally and spatial experiential spaces.
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The Wetwall Element
Breaking the golden rule
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Figure 3: Material exploration
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The Wet wall element

The Element

The project sections building technology, revealing water functions that includes fil-
tration and climatization. Its the approach to domestic water services and in order
to highlight the importance of fresh water in our current period of sea level rise and
climate change. The research explores ways of making fresh water collection and
brackish water filtration increasingly visible in building 14, formerly a domestic space
and now used for cultural and experiential programming. Through the project, | want-
ed to reimagine water distribution and filtration through a materially intelligent * Wet

Wall” taking house 14 as prototype.

The water system element defines the site by studying ground and roof level water
touchpoints. The main plan is to study the different mechanics of water and the other
details that includes the speed flows, assemblages, staining, and embrace these into

a visual languages.
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Figure 4: Chunk model for material exploration
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The Wet wall element

The system of the wetwall

The project addresses filtration process as an essential element in architecture by ex-
amining its eco performances and materiality and also as a signifier of the water
crises that we face globally. By creating this concept of a thick “Wet wall’ around
house 14, pushing and filtering water through provides a platforms atmospherically

and educationally.

That mainly includes areas like Spatial Organization, Functional Organization, Scale
and Speculative Narrative. The Spatial and functional organization allows the volu-
metric enclosure to other ornamental elemnet along with capturing and filtering water
for desalination as its paired with a sensory experiences for the users. The wet wall is
identified on different scales and materials where it exposed with different experien-

tial spaces and environment.
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The Wet wall element

Figure 5: The speculative functional spaces
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The Wet wall element

Figure 6: Water Mechanics
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Material Life
The ingredients
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Figure 7: Material Sampling
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Material life
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Figure X: Description.
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Material life

Is molupti voloren ditatem oluptatur aut eumquassimin et liquaspero maxim dusdaessed esci odig-
nis escipsant odiae num nis ad mil enis quatem quiam, to dolupta simporae nate lab jum reperib
earunto bea ne custibe arciis volectat lab ipita exped quae nusdaer umq

uid et, ut eum, alis que esendae quides alistest, nihitecte dis eostibu sandempellor seque et alit
ullupta vendis endundi gnimpor ad exerem alibus conseditam nis miliquisin eat quaerferepe pos
voluptam et eosti dolorep tatiae endu

nt magnis dissit renimodis nobitior adipsus et as aut quas as ut eiur re, omnisqui sitatqui tes ipis

quodi tota venitatur nihit aliatet quid utemo consequi con ped quasped quia dolut qui cum et es
excepro beaque pores ut am

Figure 8: Water Dynamics
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Material life

Figure 9: Material Swatches
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sample 1 sample 2 sample 3

Figure 10: Water Dynamics, exploring the behavior onto our materials of interest.
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Material Life

sample 4 sample 5

spill area 1

spill area 2

spill area 3

spill area 4
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Figure X: Description.

Figure 11: Water Encroachment on house 14
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Material Life
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Material follows function
System outline
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Figure 12: Volumetric representation of wet wall

The experience by the Wet Wall is enhanced through the haptic environment it es-
tablishes itself in- through sensory experiences, to a user outside house 14: one can
notice a void on the roof and the back wall that helps to flow water. But the proposal

within creates a new architecture for filtration.
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Material follows function

The concept was later developed to play with scales to recognise areas where the wet
wall itself becomes house 14 and areas where the users can see the exposed parts of
it. The wet wall embraces the complexities of water mechanics by staining into a visual
language and rewilding as a lens, not only to investigate but also to independently
develop real and speculative solutions for the futures of indoor sustainable spaces
through architecture, material exploration, and computation, to creatively apply and

implement feasible inventions at different scales.
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Figure 13: Speculafive water encroachment narration
on house 14 section
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Material follows function

The Form and materials

The intend of understanding water dynamics through material explorations , | have
found out that value of architecture observing how it improves and rearranges real-
ity It establishes a shared use of wet domestic activities within the house, Coining
the term water expressionism. In few areas within the house, where the role of water
becomes dominant for example basement where we introduce pools of filtered and

unfiltered water for the users to experience.

The idea of creating new and engaging abstract form through the interaction of mate-
rial and geometry is further explored with the lens of generating architectural spaces
that highlights one’s attention to one’s body in space. The rich mix of materials that
are used to constitute the figurals augment their complexity and ambiguity as these
materials flow from one surface to another defying the confines of the shape outlines.
The texture and tactility of the different materials used further adds a layer of percep-
tion to the spaces created. This leads to, as Roland Barthes, in his book Mythologies
calls it, the “Great tactile phase of discovery, the moment when visual wonder is about

to receive the reasoned assault of touch”. 2!

There are two main speculative drawings created from the material exploration
throughout the studies which is deep section and plan. The combination of the varying
rigidity, profiles and voluminous characteristics of the complex forms, together with
the varying densities, transparencies and finishes of the different materials, generates

sensory spaces that evoke different experiences.
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Figure 14: Isometric view of the basement
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Figure 15: Basement plan - house 14
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Figure 16: Spatial spaces in Basement level
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Figure 17: Isometric view of first floor
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Material follows function
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Figure 18: First floor plan - house 14
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Material follows function

Figure 19: Spatial spaces in first floor level
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Figure20: Isometric view of second floor
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Figure21: second floor plan - house 14
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Material follows function

Figure22: Spatial spaces in first floor level
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1. Peter Eisenman, 10 Canonical Buildings (Princeton NJ, Princeton Uni
versity: School of Architecture, 2008), 75.
2. Roland Barthes, Mythologies (New York, Hill and Wang, 1979), 90.
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Figure 23: Diagram representation of desal water f iliration
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The Vessel

Figure 24: Material study of desal water filiration

The idea of filtration and desalination of brackish water and rainwater, which is es-
sential to the eco performances and also state of water crisis globally. The first of
the system is the vessel which captures and transfers filtered rainwater from roof to
basement level and also the desalinated water to the storage vessel in the basement
withdrawal-underground water withdrawal and remote water diversion, the energy
consumption for seawater desalination is low, and raw seawater resources are abun-

dant.
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Figure 25: Diagram representation of rainwater filteration
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The Vessel

Figure 26: Material swatch of the vessel

The vessel is located by the stairs which is the main feature of house 14 allowing users
to explore the water being filtered as they move along the house. Water is no longer

hidden behind walls and is celebrated through house 14.
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Figure 27: Vessel with the void

The vessels breaks open in the middle of house 14 letting the captured water drip
down to a room with a filled with pile of rocks which naturally helps to seep the water
through the slabs by embracing the leak in the basement where you see leaky ceil-
ings. Voids created and strategically placed within the vessel help users to walk in to

experience of this water environment.
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The Vessel

Figure 28: Diagram representation of rainwater filiration

When people walk into House 14, they at first will notice the vessel at the center at-
tached on the truss system, the light emitted by the sun will pass through the cut out on
the roof into the vessel by creating experience with water dripping on the surface. The
rainwater ones collected from the roof is directed with the help of materials layered

on the vessel toward the grotto area in the basement.
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Figure 29: Section, desalination facility with an interactive experiential value in house 14

“Architecture gives a conceptual and material structure to societal institutions, as well
as to the conditions of daily life. It concretizes the cycle of the year, the course of
the sun, and the passing of the hours of the day”!". We are interested in how these
spaces relate to the body at different levels. In terms of materiality in the section
above we are looking at the play of textures, level of visibility and the functionality
of water filiration that passes through the wetwall at different scales and intensities to

create space that keeps changing.
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The Vessel

The main interest in this project was the materiality that seeks to enhance interaction
with building surfaces at different scales that seem outsized or undersized to humans
—as a way to materialize the scales and sense of things that are not human. Exploring
the relation between these surfaces and materials, we tried to create spaces that al-
low for different types of experience and relate to the body and to outside elements
such as light, sound of water dripping while its filtering. In conclusion we are looking
at the relation of the space to a constellation of things or objects that includes the hu-

man body as an object.l?!
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Figure 30: Reimagining the staircase as it's an ideal program for exploring user experience through
form and material due fo its close connection with users and ability to animate the space.
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Figure 31: Sectional Isometric view of the vessel

The flow of water from the roof is through a grater system which fliters and allows
the water to flow through the vessel surface on to the basement. The water experi-
ences filtration through bio materials as it transitions from top to bottom: ending in
filtered rainwater falling into the plunge pool in the basement where grotto is being
an experintial factor. This vessel consists of materials transitions from polycarbonat-
ed sheets which captures rainwater to bio algae walls that helps to filter rainwater

naturally when it runs through them.
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The live desalinator

Figure 32: Material exploration

Taking in brackish water from the basement the desalinator helps to filter water
through a combination of mechanical and natural processes. This unit consists of me-
chanical and material units like pressure pumps, glass tubes fro reverse osmosis and
layers of course sand that help in this process,the second unit for the wet wall is the
live desalinator that exposes the role of water desalination occuring from the base-

ment to the roof.
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Figure 33: Desalination function on house 14
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The live desalinator

93



Embrace the leak

Figure 34: Section showing the carbon pipes and water pipes running through

The vessels breaks open in the middle of house 14 letting the captured water drip
down to a room with a filled with pile of rocks, which naturally helps to seep the
water through the slabs by embracing the leak in the basement where you see leaky
ceilings. Voids are created and strategically placed within the vessel that are meant
to help the users to walk in to experience of this water environment. The main aims

of this project is to ‘resocialize’ water within the private houses on Governors Island.
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The live desalinator

Figure 35: Isometric view with material exploration and respresentation

The changing behavior of forms, lights and textures create a phenomenological atmo-
sphere in the space within the house 14 where the condition and time of the material
is based on changes of the colors created within the materials with different experi-

ences, which causes the visitors to perceive the atmosphere in many different varieties.

These perceptions of the space can be transformed into other senses or perceptions
in different zones and phases of the live desalinator. In this case, the biological and
natural processes of materials used to filter water engages the senses of the visitors

in house 14.
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Figure 36: Triptych view, 4: Re-imagining minute pores in the material with openings and path-
ways created by the form with rich formal and tactile experience within the house 14. The salt is
extracted from water during the desalination process.
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Figure 37: Process diagram of desalination function
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The live desalinator

Figure 38: Process diagram of rainwater filtration
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Figure 39: Aerial view of the space when reinterpreted as an architectural entity which has
multiple layers that are generated as a result of the formal and material explorations.
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The live desalinator

Figure 40: In search of the spafial potentials of the wetwall with algea grown on the surface.
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Figure 41: Temperature control diagram ( evaporation - transpiration |

This meandering wet wall celebrates moments of desalination and rainwater filtera-
tion at house 14 through design desicions based on its functionality. Although ab-
stract, the various forms used to create these objects do not collide or compete with
one another, but come together harmoniously to create forms with multiple layers of
ambiguity and an uncanny appearance of coherence. The figure above is trying to
explain various moments captured by spaces that do not follow the boundaries of
the individual components of the object and flow from one surface to another. Thus

adding a layer of obscurity, yet consolidating in the form.

102



The live desalinator

Figure 42: heat generation diagram Figure 43: filteration through house 14

The two main systems, where rainwater is collected from the roof, stored in the tank
and the second process where the desalinated and brackish water is pulled from 3
feet below ground level undergoes a number of filiration processes, at the end of
which a filtered and reusable water reservoir is created in parallel within the house.
The combination of the varying rigidity, profiles and voluminous characteristics of the
complex forms, together bring with the varying densities, transparencies and finishes
of the different materials, generates sensory spaces that evoke different experiences

while the water is filtered simultaneously.
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The water core consists of machines for brackish water filter, a 800 gallon water stor-

age bag, and rainwater collecting pipes. we sfack the machin and water bag closely
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The Core

evolving through time

109



Embrace the leak

10



The core

m



Embrace the leak

Figure 44: Concept diagrams of the vessel with material panelling and breakpoints for experience
The machine and material stack is highlighted in the above diagram and in the

water touch point experiences, the users have through house 3 with the introduction

of the water core.
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The core

Figure 45: Conceptual diagram with experiential spaces
One of these design strategy was to introduce various cut outs within the core on

all floors which would enable the users to experience the shrinking and filling of the

water storage bag as the core filters the water.
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The water core consists of machines for brackish water filter, a 800 gallon water

storage bag, and rainwater collecting pipes. we stack the machine and water bag

closely into a steel scaffolding layered with wire mesh.
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The core

The scaffolding helps to keep the core intact structurally and the thin wire mesh helps to
alter the shape of the core when the water bag is filled and it pushes against the scaf-

folding wire mesh leaving an impression.
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From the material and model studies we develop a strong weave pattern that the
carbon fibre would now take around the core and also loosens in some area where
water can be exposed through the framework.The different type of fibre weaves is

an opportunity the express the filling water bag.

Figure 46: Interwoven drawing
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Figure 47: machine view on first level

We use rewilding as a lens to investigate and independently develop real and specu-
lative solutions for the futures of indoor through architecture, material exploration, and
computation, to creatively apply and implement feasible inventions where the filteration
machine is partly eexposed on a floor level. However, an overwhelming scale or dra-

matic use of material is not what makes the system such a unique architectural feature.
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The core

Figure 48: the grotto view

The water core is well connected from roof level to ground level with layer of mesh

around it. This idea about the filteration system as the core of the house is important in
our project as it contains several different scales of grids and frames: the structural col-
umns and beams (interior), the contour of the building (exterior), and we have tired to

coordinate all the other functions of the house for making the house as self sustainable.
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Figure 49: Section showing mechanical and functional areas from the water core
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Figure 50: Filteration machines: pre filter, post filter & UV filter

Figure 51: Sump- extracts brackish water from below ground level
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Figure 52: Plan showing spatial re-configuration of the house through the insertion of the water
core as a central spine. This creates a micro environment within the house that the user constantly
experiences while moving from space to another.
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The core

Figure 53: Section showing overall scheme of suspended water core that attempts to create
the atmospheres and effects that were achieved in the previous analog with texture and material
explorations through the use of different forms with sensory experiences in spaces.
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Figure 54: Graphical illustration showing sensory touch points
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The core

Figure 55: Diagram showing filteration system. The exposed water is about giving fouch points
and creating moments within the house. The rainwater, carbon dioxide and growth of natural moss
from moist environment created by running water in the surrounding are the elements for this project
while the waste matter is let out and thrownback to the filteration system for recycling the water.

The process is simple and effective where the raw materials needed are water, carbon
dioxide, algae, sunlight and rocks. All of these are readily available at the site. When pro-
vided in a controlled manner to the algae, the algae grows overtime with the atmospheric
condifions and releases oxygen as a part of the process for making the house sustainable

and creating spatial moments.
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Water is usually a hidden element. We don't often see it until we open the faucet,
wherein the project deals with breaking architecture rules. The diagram above shows
the rainwater filteration that acts upon two main weather condition when there'’s going
to be rainfall and secondly when there's no rain in summer. The desalination system pulls
brackish water from below ground water and incase of overfilled situation the water
overflows onfo the plunge pool creating the grotto environment in basement. The water
goes through the filtration process and is later stored in portable and flexible water tank

which is at the center of the core.
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The core

The above diagrams are some details that we customised in focus to this project. The
truss system under the roof is the support of the roof and the filtration system, and it also
integrates with the plunge pool at basement, part of the members are also water pipes,
allowing rainwater collected from the roof to enter the portable water tank. and excess
water can also flow on to the plunge pool for recycling the water. The re-infiltrate water
is transfered back to filtration system and then fo thetank through the pipes to restore the

water, thus keeping the function running.
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Core connectivity

Architecture is the art and technique of designing and building, as distinguished from
the skills associated with real world. The practice of architecture is employed to fulfill
both practical and expressive requirements, and thus it serves both utilitarian and
aesthetic ends just like the image shown from Karl Blossfeldt Photography collections.
Although these two ends may be distinguished, they cannot be separated, and the
relative weight given to each can vary widely in aspects of architectural spaces as
every society is settled or nomadic has a spatial relationship to the natural world
and to other societies. In nature most plants and vegetation have radial and organic

organizations implant in their midst.

A radial organization in architecture works by combining a dominating central
space and as an extroverted scheme that escapes its context and when the idea

of that particular space is repeated with the same context is referred to Recursion.

In the composition of this photograph, similar to Architecture, the stem is the prom-
inent and most upfront element, anchoring all of the elements and nuances to a
framework that connects everything, and everyone in radial format and the leaves
curling in outward direction. The organic form has a tangible feel and the structure
constitutes a repetitive composition creating exclusive spaces within them and giving

a unique look as a whole image.

Figure 56: Karl Blossfeldt, Macro Photograph, Ireland
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The "Wet Wall' break the ten-
sions beftween the fraditional
axes of architectural design,
elevating  experiences by
many as a sef of technica
achievements as the outcome
of an aesthefic manifesto and
understood generally as the
core of the creative enterprise
of the architect, or as a linear
solution applied to a loca

problem.
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