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This report is the documentation of the teaching
and learning process of the subject. The given
syllabus for B. Arch. of the Savitribai Phule Pune
University, 2019 pattern was interpreted by the
faculty and this elective course was designed to
meet the program outcomes.
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Introduction

The course structure of 2019 pattern syllabus [Appendix B] of Savitribai Phule Pune University (SPPU),
includes a list of electives, where a student may adhere to a particular stream of electives of his/her
choice and nurture his/her area of interest and develop his/her expertise. However, colleges have to
ensure that the student does not repeat a particular elective. In these lines the institute had thought of
Academic Enhancement Project based Elective. This document covers one of such electives.

Rural Sustainable Development elective had objectives to sensitize the students towards the issues of
rural areas, and ideate a project as a rural development activity which is doable in the time frame of 4-
5 months.

National Education Policy (NEP) of India, 2020, has a new and forward-looking vision for India’s
Higher Education system. The country is a knowledge society and economy, and for its continuous
evolution, NEP has mentioned that the higher education system must be revised, revamped, and re-
energized as soon as possible to meet the demands of the fourth industrial revolution, which are
characterised by an increase in the proportion of employment opportunities for a creative,
multidisciplinary, and highly skilled workforce. The SDG 4 Quality Education also gives a focused
direction to all the educational institutions. Keeping in mind the national and international expectations
from the educational sector, the institute had become a part of “Unnat Bharat Abhiyaan (UBA)”, which
is an initiative by Ministry of Education, Government of India. Under this mission the institute has
adopted five villages in peri-urban areas of Pune district, and is attempting to attach the academic and
research activities for the development of these rural areas. The observations in the rural areas and the
developmental gap between rural and urban areas were looked as a major void by the participating team.
To reimagine this void, the team envisaged interventions. They developed the community engagement
tools, and project ideation skills in this elective. The study area selected for these projects were the
villages adopted by the institute under “Unnat Bharat Abhiyaan” envisioned by Ministry of Education.

Design of exercises to meet the teaching objectives

The Ministry of Human Resources Development (MHRD), Government of India has launched the
national program called Unnat Bharat Abhiyan (UBA), with the vision to involve professional and
higher educational institutions in the development process of rural areas in the country to achieve
sustainable development and better quality of life. Indian Institute of Technology, Hauz Khas, New
Delhi has been designated to be the National Coordinating Institute by the Ministry. Our Institution
S.M.E.F. 's Brick School of Architecture has agreed to participate in UBA as a Participating Institute
(PI). Under the UBA program every Participating Institute is to adopt a cluster of five villages in
consultation with the Districts Collector.

This elective was envisioned after realizing the need of sensitizing the students about the development
potential of rural parts of India with the following objectives.

e To make students aware about the present context of rural development

e To connect the students with the villages by sensitization about the potential of research and
working opportunities in rural areas.

e Toinculcate understanding sustainable development considering optimum utilization of human
and natural resources.

¢ To introduce community engagement, methods of engagement and importance of participatory
approaches and working in collaboration with various stakeholders

The theoretical knowledge was shared with the students and the study area selected were the villages
adopted under Unnat Bharat Abhiyaan by the institute. These are- Mangaon, Ranje, Alande, Thapewadi,
Waravadi villages in Pune District.

Following assignments were designed to meet the objectives.
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e Rural context of India -essay
e Anessay on how the architecture profession can contribute to the process of rural development
e A report on Project Ideation for the respective village (group submission)

The first two assignments were for getting the gist of the rural areas, and developing a thought process
that how they themselves as students and profession of architecture can contribute towards rural
development activities. The third exercise was in continuation with the surveys that the Unnat Bharat
Team of the institute had conducted and identified the issues in these villages. After having an overview
of the village and its issues. A number of projects were identified by each group of students in each of
these villages and they concluded on one, which was doable in their respective village. The institute is
seeking sponsorship/funding of these projects. Following is the summary of the proposals made by the

students.
Sr. [ Title of the proposal Timeline Estimated | Benefits of the project
No. budget
1 | Women empowerment Design- 2 INR Positive impact on economy
centre in Ranje village weeks 2,00,000/- | generation and women
empowerment. In long term, it will
make  urban-rural interaction
) happen and encourage youth of the
Construction- INR village not to migrate towards the
4 to 6 months | 35,00,000/- | cities
Equipment and
machinery
Total INR
37,00,000/-
2 | Playscape design at 1Week INR Design of playscape in the
Waravadi Village 40,000/- | existing Anganwadi campus of the
village
3 | Agro-based education Design- 2 INR Connecting school education of
centre in Warawadi and weeks 2,00,000/- |urban area with ecological,
Thapewadi village farming and grounded practices,
and also building up the rural
) economy  with  employment
Construction- INR generation
4 to 6 months | 43,00,000/-
Equipment and INR
machinery 5,00,000/-

Subject Faculty: Shraddha Mahore Manjrekar, Associate Professor and UBA Coordinator
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Total INR
50,00,000/-

4 | Creation of educative | Design- 6 days INR Awareness  creation for the
material and organizing 10,000/- | villagers and distributing the
one day event in the educative material in the rural area
village for awareness
generation

Other than Ranje and Thapewadi the other three projects are already implemented on site.

The projects envisaged

Following are the glimpses of these activities.

1. Women Empowerment centre at Ranje

Ranje village, located in Purandar Taluka, Pune district attracted attention of the team of SMEF.’s
BSOA by its heritage of temples and wadas, which are in a ruined state now. The identity of the
village needs to be regenerated. After the detailed survey done in the village a number of issues
were identified, where the consultancy cell of the institute, i.e., B_ RADICL can intervene with the
proposal. With the lens of architecture, they had a number of ideas to regenerate these sites,
however, the team gave more importance to the residents and their opinion. The students prepared
an attractive pamphlet with a 3-D view of the village and which had scope of asking the preference
of use of space. This initiative involved a unique ideas collection drive that engaged residents in a
fun and interactive way. Through the distribution of colourful pamphlets with various colouring
exercises, the villagers were able to learn more about the local customs and traditions that make
Ranje so special. The following images show the images of the pamphlet. Figure 3 shows the
pictures of the drive.
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Pamphlet for ideas collection drive
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Pictures of ideas collection drive in Ranje village

The success of this initiative was evident from the overwhelming appreciation expressed by the
residents. The collection of ideas from the community not only helps to promote the village's unique
character but also serves as a roadmap for future efforts to preserve and enhance its cultural heritage.
This is especially important in today's rapidly changing world, where traditional ways of life and
cultural practices are increasingly under threat. By embracing the rich history and culture of their
village, the residents of Ranje have shown that they are committed to ensuring that it remains a vibrant
and culturally rich community for generations to come. Such community-driven initiatives are a great
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example of the power of collective action and the positive impact it can have on society. In the end,
students collected ample ideas from the children and adults on the scope of interventions and creative
boundaries for the village.

The adaptive reuse of the wada was conceptualized in the form of a Women’s Empowerment Center.
However, with the consequent interactions with the villagers and site visits, the team realized ownership
disputes of Wada property. However, there is a large piece of land available near the temple premise.
This premise can serve as a gateway to the village. The proposed design can integrate the heritage
character of the village in the design.

2. Playscape design at Waravdi Village

The site is a void in the peri-urban area of Pune District. It is located at Waravdi village, which is at 29
km on South of Pune and can be approached by Pune Satara Road. The nearest landmark is Ayojan
School of Architecture. This proposal is an intervention of contribution by higher education institutes
to a village development activity through design of a cognitive built environment for the toddlers of
Anganwadi. In this regard, the team had given a thought to activating a dead space in the village in a
creative and a sustainable way. The selected site is an open area in front of Anganwadi school in
Waravadi village. This premise has one room as Anganwadi, one room for classes 1-4 (where all the
students share a classroom and two teachers) and one room as office space. The present situation of less
teachers and less children is working well as the teachers are efficiently running the school. The children
have space to play but have very little playing equipment. The team identified an area of 40mx20m in
school, studied the activity pattern, and gave a proposal of transformation to offer a playful and
cognitive environment.
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The stakeholders involved in the project were- the local authority, village panchayat, the school
authorities and the toddlers (the end users). The initial discussions had happened with the villagers to
identify the issues in the village. One of the issues was that the local residents looked keen towards
giving quality education to their children. Hence the expectations from school were high. The village
panchayat is presently involved in providing bare minimum infrastructure in the village, and have their
own limitations. S.M.E.F.’s Brick School has identified their scope of work by clubbing the academic
activity of playscape design with real ground application in this village.
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The team of 4 faculty and 21 students got the opportunity to experiment the design and 30 toddlers in
the village were benefited by this intervention. Following are the photographs of students and faculty,
while doing these interventions at site.
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3. Educational material for creating awareness about government policies in
villages
The major findings of initial surveys of Unnat Bharat Abhiyaan in the villages are that they are not
aware about the government policies. The present policies can be availed through some process from
an online portal. However, the villagers don’t have smartphones, computer literacy and in some cases
the internet connections are also absent in the villages. Hence, the team has given a thought of creating
a reading material in user-friendly language. This is a generalized proposal and can be exercised in a
number of villages. Project proposal is to Design of the print media to spread awareness of the policies
in the local language. The present form of the policies is available online; however, it is out of reach for
the present villagers. Hence this group translated the information in the local language and compiled it
in user friendly format. This information will be put in a booklet format and distributed to the villagers.
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The distribution of these booklets is proposed to happen in an event format. In this event, the villagers
will be invited for an awareness session and will be given an overview of these policies and then these
booklets will be distributed to them. 14 various policies have been studied by the team and they
compiled it in the A-5 booklet. The identified stakeholders are the Village Sarpanch, villagers and the
relevant government authorities involved with the policies, as the villagers are going to get in touch
with them after this awareness campaign.
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4. Proposal for Agro-tourism-centre for urban school children
Background- The twin villages, Thapewadi and Waravdi villages are nestled in the scenic beauty and
depict a rich ecological and vernacular architecture character. The overall environment quality is good.
Figure 4 gives the glimpses of the overall environment of the villages Thapewadi and Waravadi. The
experience of farming practices and rural way of living can be a good learning experience for the school
kids of urban areas.

Figure 4: Glimpses of Thapewadi and Waravadi village
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Even if the urban kids belong to economically resourceful families and are part of high-end educative
institutes, they have struggle of commuting through traffic, polluted lands, odors from the dumping of
solid waste on road sides, polluted streams, air pollution through vehicles and industries, etc. A one-
day tour in village can do much more in terms of fun and learning than a mundane routine of the city
life. A day in a village can give many opportunities to learn about agricultural practices and diversity of
food grains which they consume on daily basis. The value of food through sensitization about the
efforts and time taken in the farming.

A farm can educate the kids in a number of ways. The mathematics of geometry of the edges, pattern
of ploughing, area, perimeter of hedging, science of irrigation by gravity, the science of plant growth,
management and phasing of all farming operations, taking care of plants, animals etc. are some of the
examples, which can be very well taught in the villages.

The interaction with villagers can sensitize the school kids about various physical activities and efforts
they take in day-to-day life. The rural area may enrich the knowledge of school kids by giving exposure
to bio-diversity, farming practices, and optimization of resources for minimalistic life.

The learning from rural areas can also be attached with the cultural practices, folklores, food, clothing,
etc.

The houses in these villages are built with locally available material and have their own charm. The
youth from both the villages are migrating towards, the cities. The near-by industrial areas in Khed-
Shivapur has generated some employment opportunities, however the economy is still struggling. The
idea of Agro-tourism centre is conceptualized for upgrading the economies in the village. Including
the post monsoon and winter months, there are 100 days in a year, in which weather is pleasant and
can be enjoyed well by the visitors.

Aim- Spreading awareness about farming practices, vernacular architecture and minimalistic lifestyle
in the urban children

Project proposal- The proposal includes construction of a long span shed with a kitchen and toilet. The
school trips can have discussion and lunches in the designed shaded areas. The time when the school
trips are not there, the same space can be utilized by the village people, for community activities. Idea
board of this pavilion is given in figure 5.
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Image source: gallery of Community Pavilion at Jintao Village / Scenic Architecture. Photograph by Scenic Architecture, Arch daily

https://arquitecturaviva.com/works/pabellon-de-bambu-tulum-
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The students of the institute have already designed and made similar structures in the workshops in
the campus under guidance of experts. This picture gives a glimpse of the workshop that took place in
the Brick Campus in year 2021.
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The financial model can be understood by this.

Sr. No  [Title Cost

1 Days of employment 100

2 |Average visitors per day 100

3 Expenses incurred on one visitor per day (for food, water,[[NR 200/-
electricity salary of the staff, maintenance of the space)

4 Fees can be charged per day INR 700/-

5 Profit earned by fees charged to each visitor per day INR 500/-

6 Income generated per year INR 50,00,000/-

7 Initial investment for construction INR 45,00,000/-

8 Cost of STP, and site services INR 5,00,000/-
Payback period 1 year

The income generated next year onward with incremental cost of 5% = INR 50,25,000/-

5. Awareness material on local heritage

While implementing the playscape project of playscape in Waravadi village, it was realized that the
profession of architecture is not known in the rural areas. To create awareness among the villagers, a
thought was given to create an educational material on forts in the nearby villages. A fifth-year student
of the institute Tanay Lalwani has done a lot of research on the forts. He guided the students to prepare
this material. Following is the image of the banner that they prepared, and the photographs of the

students while interacting with the villagers.

Subject Faculty: Shraddha Mahore Manjrekar, Associate Professor and UBA Coordinator

:
i
’g

1
t
:




4th Year, Term 1l / Elective IV / 2022-23

L e e N e P
seh v vt ey e o e vy o

L B b T
e S e e
TR -t v D
STIMIt GPR News mw
w7  ———

Liaad -M“w..‘-'.—*
M gt SR St L T -
R TR
e g — . A1 b
od #f* 3 Dewna v 20 B
N alonss v nl sl sant
-

&l farvon #w 0 mgw
e e it A
B W A e e

.

e
M st ey B v
T s of Ovwr ey ve T
W e oA v et
o Raw et e
v Fpet pets
——

Lo B R

-
9 @ Wt m e T e
20w i el g
——t 4 - ey
QA0 KR FTNE . W
ot § g m g ——

" A

LY SN

P R e NI
L —— 0 .
Wt Sw @Dy e Sy
b et L
TP — v
Gt ey w4 prw An Gw e
el e——

S v e e

e i B
. ey g

P s
e ]

L

0 B oo €0 & 5 eDn g
(I pe————
4 A 4 s bow
w0 e o DA eyt it
P L T PR S

e e e emareand) vt t
P e et o

o Bavorg e 1y wh

STRew am) W e e
B I
AL e R e el
R el e

e

&E% Yaar Botch of SHEF'y Brick School af Arcditectiure 2023 Guided by UBSA CRILL

Students’ work in detail can be seen on this link.

https://drive.google.com/drive/u/1/folders/1gDgpOtluL HMCelrWyVY7ChOeKskw121
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Innovation and Enrichment in teaching

The teaching included group activities which imbibed values of peer learning. It also helped address
the diverse background of each student, which was respected and everyone's strengths were taken
advantage of for group activities. This brought in professional ethics and human values of respecting
each individual.

Guest lecture on “Community Participation” by Brick Alumnus “Ar. Shreya Kothawale”, who is a part

of an NGO called “Abhat” and facilitating community-led design and advocacy and contributing
towards rural development activities. She talked about her experiences regarding socio economic
conditions of the remote villages, the challenges faced by them and how a designer can interact with
them in a constructive manner and offer sustainable solutions for living. Her input helped the students
to interact well with the villagers and find out appropriate solutions.
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Brick Students interacting with the villagers

Brick Students interacting with the village children

As a subject enrichment activity, the students were suggested to visit the Gav Bhraman exhibition on
March 26th and 27th, 2023. This exhibition was organized by an NGO ‘Urvee’ in Pune city to
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demonstrate the positive side of vernacular architecture. The exhibition aimed to raise awareness about
the importance of conserving village history, traditions, local food, and festivals-their importance and
lifestyles in our village, and showcased the efforts of local organizations and volunteers in preserving
our community's cultural heritage.

The exhibition was a documentation of 20 villages. 40 traditional houses were documented and
showcased. The main motive of this exhibition was to highlight the village lifestyle and its identity. In
this exhibition, some arts and crafts were presented by the residents of the documented villages. Those
crafts are one of the income sources of those villagers. In this exhibition, documented houses were
presented on the panels. The design of the house, and construction techniques, materials used, passive
strategies used, relation with nature. All these things were presented in one section. One section focused
on historic buildings and their architectural features, while another showcased photographs and artifacts
from local historical sites. There was also a section dedicated to the work of volunteers and community
organizations in preserving the village's cultural heritage. Dr. Vikas Baba Amte was the chief guest of
the exhibition.

The learnings from this exhibition were very well taken by the students. Following link contains the
learnings of the students from Gav Bhraman Exhibition.

https://drive.google.com/drive/u/2/folders/lers_bfxiiF
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Meeting the objectives

Theoretical Base - Low cost playscape design for amenities and infrastructure, Community
engagement in village development and

Knowledge and Skills- The exposure to the rural context was given to the students. Also the skills
for involving community in the project and Project ideation were developed

Values- The values of the assets that the nation has in terms of our rural areas were developed in this
subject. The inputs, explorations and discussions are planned with this consideration.

Research- The works of past and development of thought process of one’s contribution was
inculcated through the explorations given in the course.

Creativity- This course connected the knowledge and skills to the application base

Collaborative Working- The students got connected with the various agencies for collaborative
working in the rural areas.

The course in general focused on sensitizing the students for Inclusivity, developing technological
knowhow. Practice and Ethics, Changes and Diversification were the integral part of this course. And
along with the other courses it will develop the ability to choose area of specialization / Practice
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Name of the Project: Pets Park, Katraj, Pune

Dates: Began in February 2023 - Ongoing

Venue: Katraj, Pune

Name of the Faculty: Ar. Manali Deshmukh, Ar. Girija Indulkar
Firm involved: B RADICAL and TNSD Collaborative

Project Introduction:

This project is an Umbrella Memorandum of Understanding (MoU) between B
RADICAL, represented by Ms. Pooja Misal, Director of SMEF’s Brick School of
Architecture, Pune, and TNSD Collaborative, represented by Ms. Tirtha Misal,
Founder. The project aims to foster collaboration in architectural design firms and
educational institutes. The project involves the conceptualization, design, and
execution of a Pets Park, Katraj for Pune Municipal Corporation. TNSD Collaborative
will lead the design process and oversee execution, while students along with 2
faculties from SMEF's Brick School of Architecture will contribute to presentation
and working drawings. Responsibilities include client interaction, schematic
architectural space plans, and detailed construction drawings. The MoU outlines
cooperation areas, intellectual property rights, communication protocols, and the
non-binding nature of the document. It's valid for five years, subject to renewal based
on achieved objectives, with each party retaining an original copy of the MoU.

Intent of the Project:

The intent of the collaborative project between SMEF's Brick School of Architecture,
Pune, and TNSD Collaborative is to provide a practical learning experience for
students while contributing to the development of a Pets Park for Pune Municipal
Corporation. By actively involving students in the various stages of the project,
including presentation to PMC officials, preparing drawings, schematic planning, and
detailed construction drawings, the project aims to bridge the gap between academic
learning and real-world application.

Students will benefit from hands-on experience in architectural design and project
management, gaining valuable skills that will enhance their academic and
professional development. Through interaction with different stakeholders and
participation in the design process, students will learn to address practical challenges
and incorporate client feedback into their designs, preparing them for future careers in
architecture and related fields.

Furthermore, involvement in a real-world project like the Pets Park allows students to
understand the complexities of collaborative work and interdisciplinary cooperation.
Working alongside professionals from PMC and TNSD Collaborative, students will
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have the opportunity to exchange ideas, learn from industry experts, and gain insights
into current architectural practices and trends.

Additionally, the project offers students a platform to showcase their creativity and
innovation, as their work will contribute to the development of a public space that
serves the community. It gives them an opportunity to find their identity. By seeing
their designs come to life and positively impact the urban environment, students will
develop a sense of pride and fulfillment, reinforcing their passion for architecture and
motivating them to excel in their academic pursuits and future careers. Overall, the
project provides a unique and enriching learning experience that empowers students
to become competent and socially responsible architects.

Project Details:

This proposed project for an innovative Pets Park in the Katraj area of Pune city is an
effort to enhance the well-being and happiness of pets and their owners. This initiative
aims to provide a dedicated space where pets can roam freely, unencumbered by
leashes, and where they can enjoy both physical exercise and mental stimulation.
Recognizing that pets are cherished members of our families, offering unconditional
love and companionship, we believe it is imperative to create a space that not only
meets their needs but also fosters their overall health and happiness. With the
inclusion of a Veterinary Clinic and Grooming Center within the park premises, pet
owners will have access to essential services to ensure the health and hygiene of their
beloved companions. Moreover, the Pets Park will serve as a hub for the community,
offering pet owners an opportunity to come together, exchange knowledge and
experiences, and build lasting relationships. By promoting a sense of community and
providing resources for pet care and well-being, this project holds immense
significance for both pet owners and their furry friends in the neighborhood. It is our
hope that this Pets Park will not only enrich the lives of pets and their owners but also
contribute to the overall vibrancy and inclusivity of the community.

Site Details: Situated near the bridge, the site can be easily accessed from major
roads and highways, attracting dog owners from both within the city and neighboring
areas. Due to its prime location and scenic setting, the site holds significant potential
for development as a recreational hub.
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Faculties involved

Sr. No. Name of the Faculty Designation
1. Ar. Manali Deshmukh Vice Principal
2. Ar. Girija Indulkar Assistant Professor
3. Ar. Shreya Mirpagar Assistant Professor

Students involved

Sr. No. Name of the Student Year
1. Anish Sheth Fourth Year
2. Sanika Hirve Fourth Year
3. Tanvi Loyare Fourth Year
4. Komal Karale Fourth Year
5. Abhay Khele Fourth Year
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1.0 EXECUTIVE SUMMARY

Carmrrunily redibence shalters Bre an mportant component of deeater preparadness srd responss, a8 they belp o
ensure that people heve access to mecessities and suppor sendces during times of crisis. Community resiience
shelters are also designed to be flexible and adapiable to changing reeds of the community. They canbe quickdy sat up
and erpanded a5 needed, depanding on the see and scops of the disaster. The primary goal of a community resiiance
shatter 5 1o provide o Sofe and secure ermvironment for pecple who hine been displyced from thair bormes dus o
natural disastes such a8 hurricanes, floods, o wildfires, o man-made deasters, such as fires, chesvical spls, o
terrarist atiacks These shelters provide necessites, such as food, waler, and skeepng acoommadations, as well as
medical care and counseling services 1o help people cope with the trauma of their displacarmant.

Taern Samakrot from SMEFs Brick School of Architectune and Vishwakaoma Institutes, Pure & gropesng the resliencs
ghatter for a drought-prone region i Valuk izceted in the Thane district in MMaharashira. The design procese was
davaloped with & data-drivan. integrated design approsch by 3 multicscipingry team fromn bailding scienca
architecture. and angmesring disciplines alorg with technical support from industry partrers, The term "Community
Resilierice Shetter” i typically associated with a shelter that provides termpeorary housing for residents dusng
natural cisasters like floods. Community resiience 5 the potential of a group of pecple to withstand and recover
From adverse situations. We interpret this resilience in terms of people themselves rather than netural disasters.

Crought=prone restience refers to the ability of Fdwiduals, commurnities, and ecosysters to withstand, adapt 1o, and
recowver from the mpacts of drought. Drought s & profonged pencd of abnormally o precipitation that can have
significort impacts on agricutture, water avaslaldity, and ratural resounces.The progect was envisioned by the group for
nd only. drowght monagement but o enhonce the Mestyie for o better future, Cur design for commurnity resiiencs
shatter wvobias a rarge of strategies and apprcaches that focus on reducing widrembiity and enhancing adaptive
capacitics mich as Water conservation and management, Diversifying  livelircods, Ermancing sal  haaslth
Chrrae-reslient crop vaneties, and Socinl safeby neks, Cur vison comes info beirg wien v bifurcate the regmenaton
plery into & three-pronged epproach whene strategies ane pul in place throwgh Macre planning. Mior plenning, and &
Mekile network of sdaptive pods.

Ceesigning for the village of Weluk with a popuiation of 747 pecgle, macro-level analysis was done with the site wisit
Mapping the sxisting contows, hydeclogy shudy, and dope analysis wiana done, which resultad in o map of the potential
stregm o cobect waker and bult the natusal resersor The Fte with anarsa of 2500 s5g.m. 5 cenected by o local vilage
roged, Consicering the bult-up of 460 sqm as given in e detaiked ares setement, the Tommunity Resliencs sheliter
Bwdlding is designed to host 230 people at onca. Thus the project will ke focused on WHotime sustainablo cutout from this
proposal

Az mentioned before, the design proposal & dvided mio 3 perts namely: Macro olanning whech will host the resenair,
stepesalls. and afforestation drise; Miono planning which s the actusl Comemunity Resifence Shatter, and Mooie Pods
The Macro planning holds a large meervor near the vilags which wil be constructed owvar a peniod of 10 to 15 years and
wil cater to the water raquirsmants of the vllage and the Community FBesilence Shelter, |t wil alzo have stepeals which
are constnacted unigualy accoding o their use. The amas surmounding thesa stegreels will e wsed for mudti Bpered
peraticn which will gl the essence of Dévraiwhide holding shrires. Some of this wegetation will be dedicated 108
corept caled memory forest where people can plant trees and dedicaie thesn fo their loved ones.This part of the
praject s what wil ke the major driver of resdisnce of this community. |t wil be then supplemented by Micre planning
Thiz Falds the actual Cormrmusity Resibenos Shelien 1 s decigoed kepng i mird the dirmate and sflardabdiy af the
regian & mnimal paete of materisles conssting of wattke and daub, besalt. and bambosn hes ben selected and =
procued from the site itself. Wattle and deulb will b= used for comstruction of wals; it 5 made out of a gant called Kans
whichis resdily snd abundanthy svailable inthe site surcundings, and the soil wil be procuned from the excesation which
wil be dome for corstruction of reservoir. Basalt is afso used i wall construction and iz procured from the same
excavation dona for the reservors. Bamboo s wsed tor structumal framing and & procuaned fram the farming proposed m
tha racrs pian along the green valieys (shown in the report), Before the Shelter is sot up, 2 mabile retwark of pods will
b dapiored 1o caler 1o the Desic neads of the surrounding villspes. Ths is & part of our inndvetion and sdpreses the
scalabdlly of our design

The EPl banchmark achieved fer this Comunity Reaillence shelfter i 20,61 KWhim3, which iz a 54.75% reduction
from ite base case of 45.55 LWh'm2 and 8 4252% reduction from ite benchenark of S5KWh/m2 providad for
typology of CRS. Embodied Carbon of proposed case is reduced by 67 30%  Equivalent CO2 of proposed case
iz recisced by SP.29%. These are further offsstied by procurmg materias on site itself and exsting RCC
structures have been retrofitted and repurposed into working spaces. Furthermore, the plantation im macro
planning will act &5 a carbon gnk ina few vears, Also we have achieved an energy demand reduction of 71% from
base case by using efficient lighting fistures and It is further offsetted by 200% through energy generation by solar
panedy. Water demand for CRS and vilage is met Dy raimwater harvesting, stepwells and resenvoir. Greywater s
further recycled through a 3 stage reed bed system which offsets the water demand by 55.55% for Community
Resilience Shelter as well a5 the village. Thus, 55% of used water ls recycled and reused 1o achieve the
sustainable goats of the design.
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2.0 TEAM INTRODUCTION

Team Name: Samakrut
Institution Name: SMEF's BRICK Schoal of Architecture
Division: Community Resilience Shelter

2.1 TEAM MEMBERS

i}

|

iy F
ATHARMA SHINDE AEGHITA GATHE AR MNOHSL MLME0Y A ASHUTOSH GAWARE
Tearn Laades Drsign Team Graphic Team Sarulation Tearm
Atk year B Anch Ak wesar B Arch b yesae B Ak dthyeer B. Arch
['Water Performance] ['Water Performance] [Affordabibty] [Innorvation]
£ — E

ATHARVA VAN AR MEHA PATIL ETUTI BHAGWAT PARTH SABLE
Diesign Team Simudation Team [Sraphic Team Design Team
dth year B. Arch 4th year B Arch Atk year B Arch 4thyear BAch
| Ereery Pesformniance | [value Prepostion] [Architacharal Design]

[Emibadied Carbon]

5

EUBMAL CHOLGLULE WA ISEMN AW HUKAC HAC HRELGWED HIBYE
Calculation Team Dreegicyn Tewrm Zarnulation Teamn Structural Team
dth year B. Arch 4th year B, Arch Aty year B Arch 3red yr BTach Tl Enga.

[Rie=ilience] [Engo. and Opsarathons] [Haalt and well Being) [Communicaton)

2.2 FACULTY LEADS

AR VIMITA LULLA,

AR. SHREYA MIEFAGAR

]

D&, POORVA KESKAR

|

AR SHARWARI RAJSWADE

Facuity Lead Faculty Advisor Faculty Advisor Faculty fdvisor

A virdta has & faeir o AL SFwerne iS5 Crealive O Foore 5 & tl_l.“ll!"_“ A Sharwar & a young
giiptarale  anhbeciong and e T Bl deechor of  Wie, gradusie ol
chasns crathaty erircrmetial architect BRI, iy, achilecsue,. s has
TTErrTeE Yy a3 acids DEssinnete aloout Ly Manalie] EDUCa0on deap inberest towarda
oesthetics in everyvihing chesign o muthor Of rumeous sustpinable cites and
she percakeg, FEEaERCH TOWaBIdS arthces; or the practios of { AuniLEs. A5 an

sustanehiity, e dean GBC APLEED GA and

well - AF
hiakddar

credenial
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2.3 EXPERT ADVISORS

AR AMRUTA NAIDU AR. ALAN GEORGE AR, PRASANNA VINAY KOLTE

Foundar and Pringipsl JOSEPH Dr. Frasanna has compdaled Ha has rone than 20 years of

Archdect Architect 5% Stapaty, Calicut his PHD in matine comoson bermbod farming eperenoe
LURVEE Public Frus=t under f Torry Joseph, Worksd from Marmyeng Technological ored cwvera The Bamboo

| Projact Partrar | an ambeuied mabiein paste  Uahersty Srgapone Hehas Busand in Bhor Mananashia
and dbari-Bamboo & Earth done his Masters from LIEA The farm prodiuces 35

Foorclation in Mepal. amiboo pecied and nabva

2.4 LEAD INSTITUTION

At SMEF's Brick Group of Institutes. education is not T ——
limited to classrooms, textbooks. and exams. It goes

beyond cormentional kkarmin E&and teaching techniques to
BNCOMpass “ﬂhha appro The learmning opportunibes
are endless, which students can take advantage of durng
extracurricular  activities, research projects, or while

working on social causes. This multidimensional approach
toa mics provides students with the necessary skills
1o become betler clesigners and creators of the future.

Fig 1 Hnck aéhaa, Fune

2.5 INDUSTRY PARTNER

VE:e Environmental, Pune

Passionataly Promoting sustainabity

This firm is founded by Ar Vishwas Kulkarn This company i V K =

provides customized solutions for your prosect’'s CAPEX, . E

OPEX, and sustainability goals through an Integrative s

Process. Their phibsophy i to encourage business t environmental
leaders to rethink their sustainability approach and teke P L

steps in that direction.

2.6 DISCUSSIONS WITH PRAKASH BABA 2.7 SOFTWARES

AMTE AND INDUSTRY PATNER Folowing tooks and sofiweres were explored and
used in the deson process and finalisaton of
Eamljzaui-!ttm{i drawing.  modelng. manderng  and

§0 SketchUp

Rmnacerss || IMIOJS grasshopper

A autocap ,
. hdobe Gﬁ'
' e s aad

E. ClimateStudio cimate Corsutans

F.!:- 4 Tioks used

=
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3.0 PROJECT BACKGROUND
3.1 INTRODUCTION

Project Name: EKYAM e

Project Partner: URVEE Public Trust Fitg. 5. LIRVEE Logs
Keey Incdividual; Ar Amnuia Mo

Desgnation: Fourdier and Frincipel Anchitect

LIFVEE Pubdc Trest wees estabdshed n Novernber 2020 by & Arvrute Needhe, URVEEs wark bagan with a wison o
provvice sale, eco-lrierdly and sustainebie house constrection methods 1o Indian vilages so thatl vileges can becoams
sall-gulficeenl n Lthe construction sechor. AL lhe same Ume, work 5 done o provide hards-on experance o e
Eudding desigress gundirgg therm in ralional constrocton methods we pracice,

3.2 CASE OF VELUK VILLAGE

Wil is & vilage in Thans digtrict whens the comrenurety i struaging with bao msgor issues - drought snd the practics
of pabnary, O proposed project. the Commanity Resilience Sheltar airms 0 addreas botih of theas problerns whils
fostaring acanormic growth and prosiding basic amenities to the surrounding vilages at a rmacno leved |t 3 phased out
project whisns the first atep = o build & reservoie which wil provide 3 sustsinaible water sournce for thie willage, This will
enpbie farmers to cuftivate native crope and create astable souees of incorme for the cormmunity The sscond phaae is
ko lmunch a campaign o eclezate the villgers sbout the negative impects of polsgamy on their social ard Boonomic
daveloprnent, and prosids them with alternative methods to sustain their familes To support the community’s
economic growtin we wil establisn a treining center far kdls and wacetionad training, provcing workshaps and retail
ghops to promote beal businassas. This wil creste new amplogrment ooportunity, increees incorme, snd hieln the vlleges
become self-sufficient. Finally, we will set up & mobile networlk of modubes that Wil provide beess arnenites to
surrounding vilages This will create & wel-connected network of communitias. where pacple can accass basic
nacassities, sociaize, snd swchange hess, To summmanize, ow Comrmoedty Resilience Shefter project offers am
intecgrated soluticn to the preseing issues of drought and podamarmy in Vel By imeesting in economic groath,
sustainakde water susely, and basic amenities for surounding vllagee we hope (o oreate & more restient sno
salf-aufficiert comrmurety, whens evaryons can thrive

3.3 NEWS ARTICLES
Witer Searcity Lesds To Palygamy 1o This | Glebal wasming makdng Indéa vulnerabls | Drought-like cosdigions lkely, Fadnasis
Maharashies Viflags b extreime weather swents “"‘mh’“ﬂﬂﬁhﬂﬂ
ot Tl e

L "'.I-'E_

Figg 7 Bleoys Ariee 2 Fig B Menin Arils-3

Rl s T e Trm ey T e o s
e e T o gy et i T T

| e A

T | S a7 . LB R

piiriaram & b el I b i e L ik
DT ST R SRR IS S

3.4 COMMUNITY VOIC

Apprcach
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3.5 8ITE

Project Typalogy: Community Resibencs Shetor

Locatiomn: Valuk, Shahapur Takda, Thane District: Maharashtra
Altivsda: 254m

Site area 2200 sqm

Permissibde built-up area: 2200 sgm (RS = 1)

Permissinle ground coverage: 605

Estimated built-up area: 460 sqm.

Mo, of floors: G+1

Operation hours: 14 hours

Chrmatic Zone; Warm and Humid

Mearest Water Reservoir: Bhatsa Resereor

Purpose: Bubd-own-operate

Stage of Project: Linklt

Profite of cccupants: Locals, Artisare, Toursts, NGO workers |

3.5 S5ITE DOCUMENTATION

I"-'\_J. 10, Landscape around "r'3:r=1:' |'|_;| 11, vt e Nouises. eneficial Fiy 12 Faked werter F (| 12
& climaba sk Berrbsoo Marked

Fg. 14, Single wal i hevillage Fig 16 Bhatsa - Cred rioer Fig 16 Crarmpanchanyal Fig. 17
ffice Exisfireg wse ol
Watse and daubs

TREMGTH! WEAMMESSES
Strong contet oo addhess the ssue 3t hand Mo govarmmant water supche thenefore water
Cnrtmr:l_ml.will hep in batter water slorage and ta be geramted and meoycied on site:
cats L
Sonl gheessry't bk the waber Tor larger period of
Clirnate Potantind - tirmn laaching te bone te nioro groundg wealer
Poor concrmy and vary Bss sources of ncomel
& oot gfmrttminr b upsdll ard Ul the ‘Winter scarcity onste might hamper the process
lifestyle peapie ihrough  wooationad and of &y futume constoction.
comenticnal education.
Lack of resources other than water makes i
Pesveeration of ths vilage by prosiding socsal cifficuit ba attract ecorcmy ko the ste
sarvces wil help in prospering other o I
the prosimety. Zocial stuctuna of the vilbge & difficul o
peneitrate and thus dermands utrnest cans,
Market Poterntis -

COFPORTLUMTIES THREATS
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4.0 GOALS
4.1 PRIMARY GOALS
Water Performance

&S00 Water sevings. 30,000,000 L water reservair for humen consumption through strategies liee waler ©
efficient plurnbing fistures, dusl plumbing system water mebering,  drip imigation [bamboo shaots), &

bioswalies, tarreced trenches, suremgamicatchment sumpesl, Panarn Keni, zaba, onrop rotation, ete,
Resilience

Job ernipkyment o 350 people (709 of the total papulation], through restient to vathstard dmusghis and

calamities and creating job sppotunies inthe CRS
Energy Performance

T&WEHE‘FﬁE.Erﬁgﬁm#ﬁfﬁﬂ%thﬁ@i‘ﬂgﬁhﬁﬂmd&@aﬂmi&ﬁmﬂgﬂh%{
peaneds. peboiton wiheed eneegy penerstion, bulding onentation, ferastration desion, lightng, phug loads, coolng leds.

Architectural Design

Moduir design, corrrmunity gatherng spaces. cultural bub, thesmaly comfortable ervironment, spatial 7
planning according to aigntation, vegetative shading, cluster planning and daddight potential to schisve a4

minimem of 0% of the aren ‘H"rmughnul; the yeor
Affordability

Cracie-to-cracks systerns local matarials (hamioo, wood ) reducsd corstruction and mainerance cost, rnodular
cessign anc Tesabiiity over Broe scile, Material speciications, modulsr corsiniction, locl labour, Sef-sustainaie,

4.2 SECONDARY GOALS
Social Stability

Cubual hub, community gathening space, mtpluyrrm genaration far men and women in ﬁelﬂhs.f

construction, networking with

Innovation

Ta innowate on-site water generation sector to offset the water damand, pefoton wheal, watar filtration,
water coliection systern [an amalgamation of raditional methods ard iocal material], water filtration though - ™.

O o
i~ ndia

canasimacro and micn keved) used

Value proposition ey
Phase-wise design to cater to wser needk, stratecies like moculer design, flesdbée modules. par'n::lahle e
design &s & future provison. Rejusenation of village through employved design strategies. b,

Health and well-being

Ensurng indowr ervirarmental quality (indoor air guality, netural paintst by wsing mud as & matesial, ar 77
purifying plants, and sheded pathwerys with climbers over. bamboo shade to maintain indoar ermvironmeanal 1)

Ry B gl o Ao
® 9% a9

4.3 TERTIARY GOALS

Communication
Ceoliaborste with M= to increase aweneness of water corsenetion and efficent agriculiune practices F-::-:l.sm
afferestation srd conduct learming and teaching seminars 1o addness the cument stuation

Engineering and Operations

Mirimize matesial waste and energy corsumption during construction & cparation.

Embodied Carbon

Reducing embodied carbon as much a5 possible by using local matenials for construction. Cutting transportation

coats. Inovations in matenal design and Lee to reduce cooing loads and efficienthy reduce wasiz,

Solar Decathlon 2022-23 | Team Samaknut
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5.0 DESIGN DOCUMENTATION
5.1 CONTENT

——  Adeptive reuse, wse of traditional meterials

e Coretreytion manul

Figg. 18, Confent Map

s
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5.2 DESIGN PROCESS

Vel faces drought and polygamy issues. Despite recaiving $00-T00 mim of rainfall during monsoons. the rocksy
tarrain prevents water from seaping nto undenground resarvoiss, resulting na shortage of water cutsids the mansoon
senson To addrass the waler scarcily issue, they actice polpgarmy, whene man have mitipss wives The women
desvoie @ significant portion af their day to collect wiater, whiles the men often work in nearky ndustriss,

Wi followed the process below to sche these isswes and repvenata the vilags over & penod of time

Nl g e e M ERTITIN T A Fy =]
) e —_ rﬂnﬂmm?ﬂm R R Py ;

— T 1

My Surden Mossen & indias Wibs
Crian

Fig 19 Blereschottars:

5.2.1 CLIMATE ANALYSIS

r— e —
—

=l

)
lll!_____n't

re=cipitstion Dete

nilwsmn a s

Fig. 20 Relabwe Hamidiy Fig. 1. Surface Temperatuns: Fig. &2 Arnud |

aby ko - GG Tl ma

Tre regon esperiences a hot and ory climate with kﬁ.!ia Jii:l& @

temparatues anging from 13%C te 40 The average .ﬁ ) -h )
tenparature s 27°C, and high humidity s observed duning  ~ *i0e 7 =1 e | R T /o=
monsoon months (80% to 100% in August, bwest in ﬂ!’r‘#!‘? #gikﬁ“ #ﬁ‘ﬂ"":%
January) while low humidity is observed during summer e . :
months (40% o &60%). The region  espermonces . 23, Wi rose disgrerm
considerble e during morsoon months, but May is Surmmer wings - north-west b Soush-cast
prone 1o drought condiions cue %o dryress Wirsr winds s norh- west and northramst 10 south
Monsoon winds ;- south - west tanorih - east
5.2.2 CONTEXT ANALYSIS
P Villaga: VELLIK
; Grampanchayat: Vel vilage
Block / Tehsil: Srahapur
District: Trane
State: Maherashtra

Hational Highways Reachable To Veluk:
- National High Wy NHGT
N - National Hich Wary ‘NH120
o Rivers Masr Valu
A -Bhairang
-Kalu

Fig. A4 Vil with surrouncing testain
Weluk = & smal vilagefarmiet in Shahspur Taluks in Thane District of Maharsshios Slabe, Inda. I comes under Veluk,
Pancheyath in the Kenkan region, which e a part of the Konkan Obastorn It eitusted 81 KM east of Thane, the district
hiagdquerters, 20 KM fror Shahapur, snd 1046 KM froen Murmdzal, the state capital. The village &= situstad on rocky tenmn
and has & population of 747 igatpun is nearest town fo Veluk for &l macr sconomic activities. wiech is approcemately
Ao away.

5.2.3 CRS INTERPRETATION AND APPROACH

The term "Cormeranity Resbence Shelter” 5 typacally associated with a sheler that prowvides ternporany housing for
residents during natural disasters ke ficocs. Community msifence & the potential of a group of pacplke o withstand
and recover from acherse situations, We interpmat thiz restience in termme of peade themselves ather than natural
csasiers

O wision comes into being when we bifucete the repesenation plan inio a thres-pronged spproach wherne strabegies
are put in placa through Macre planning, Micro planning and a Mobide network of adapine pods.
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5.2.4. MACRO PLANNING

In Macro planning we ame proposing multple step-wells which will serve diferent. purposes e Domestic ehans.
seepage of waler, and waber Siorage Another reservolr s proposed which will cater to the water needs of the whols
willsge and farrming In the kong nan These constructions are dane in different phasas as the nejuvenasion plan advancas.
The first three pesrs wil be dedicated to stepwell constructicn and bamboo farming. These wil form a base for the
canstnection of @ Community Reslience Shelter, Afforestation 2 proposed in the fom of Davrats whach ane scatbenad
throughout tha landacapa, The bemboo fanming proposed will ba given as a cartein percantage of fame snd will ba
hersastad by the and of 3 waars

Fig 34, Mareo Planning

5.2.5 MICRO PLANNING
The Farsectad Barnbon wil then ba used in Micro plascery whoee we are Buiding he Commrunily Resilence Shalbes
There are ¥ sxsting BCC struciures on sitewhch are repurpesad as Administraton spaces e a medicel facility, T
rgn siructure (s taken under a single rocf and = constructed &= an extansion to the administrative space. Shops and
training spaces used for comemunity congregation are plarned under this roof & bamboo curng plant i placed at the
southeast end of the site, a major economic generator for the village. Mufticle community spaces are also planned and
srdecaped an site,

]
—

Fig 35, Mizro Plannng

5.2.6 MOBILE NETWORK

The ricdike netwark pocts will uplint e qualty of B i the vlage 8 ramber of other vllagees inthe surmurnding region
ge thimugh e same poblers of dought and oiber socal slments, These problems can be cetersd (o by oviding
essential services [like medical services, frarspartation goods, upskil ing and vocational programs far employment] in
oo feem,

Theradom we heve ereated a nebwork af B villages whsch will ba comnectad thiough mebile pods. For this a sgnificast
arrount of the the footprint of Community Resdience Sheler is made mchile and now ceters to about 5200 people
instead of just the popuation of Yellk. Without this move, Community Resibence Shelter will stand a5 a stagnant
structure but weth mobily pods, we form a sustainable network of villages who go througha simiar e, This will help m
fostarng a sustarmble community of peopa with social asareness and cormmuniby particpation, .

y

b
<a)
Fig. 36, Commurty I';all.ﬂ'L:-e‘:-'.lr‘.‘ﬂ

5.2.7 PHASE WISE CONSTRUCTION TIMELINE

Figg. 37 Merkat Potantial ard Sealsb iy

Priaga 1 - Pipe b io bharza Fhase 3 - Soncbrucion Rockiil Phaes A - Conghruction of Phase 7 - Lage coolo
regeceir ko vilage  dusEn Dame angd Tew sfepesly, b pala Comnunily Reigrds lardiecpng and DG
SR VORI and bamboo plrfstion ino gresn Eiruchurs [CRS) =t ]
wnlary
r 0-1 ¥iars T ] 710 Yaars
B Yeur L T Tems > dia= ¥ Tope 1612 Yeam
Pyaron 7 - Construction of rees house Phese & - Constraction of Fhase ¢ - Corstruction of
ln&mn:lh.rli.andrqumlm.nfnﬂl bambos funng  plam oand MM NEEarvor
withr ters prebs pre oegErls maruns rasbvac ool rmepine Poschy

Fige 36 Caratroction Timelie
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5.3 MACRO PLANNING

KUSLBA SOLAR YOIMA

Fradhan Mantbri Kisan Urje Suraksha evanm Lithan Mahabirgaan (P4 -G UMY Witk the help of this scherns the canlral
peveararmes] proades purrps whichare apeated by sole panek This saves the fusl sosl, machanes enengy and

__'-'T'Fu-inrmlstagaammrﬁlthamimmnfmlwmqjmnmﬂmam sofar
pumgs ane set up 8 series which will pumng cut from the Bhetsa river Then, the water

& pumped out to the senes of storage Senks which will lead tovillage's averhesd taak
=271 L
£ VL M

' iENL'l."L .
2200

Fig. 4% 5:%':1": Saclion F;‘:}nﬂ' Primps

O ] T L} SETedviET]
Bl Plames Baw Pumed ol Bumpd |
i

e )

Figi. F5. Section From Bratsa River to the wliace sefihsrent

The meaken plan erviseoss 10 reserin bo
collect the nenoff. The overflow of each
regarsoir goon evariualy e o senes of
wartlands song the parpheny of e st 1t
is projeected that tha waels outtide our ste
will barefit from this sechangs end their
waber |evels norsase. Ths owverflon &
enpeciedd 1o help mcharpe wels outside of
the site and raise the water lewels in those
wiels

The decsion to build numercus small
resersors mabesd of 8 few lamge ones
reflecls & comrretment (G dernocrscy and
chearsty. Since smal resenoirs oe Easer
end less expensiva 10 CONSruct noan
carthgquake-prone zone, they can be built
incrementaly  cear  brme ASckfiticnaly,
bulding a reservair promotes -a stronger
sense of soclal conractivity and a shaned
eonas of gwmarshin among the affected
farrilies

)
o 30 o 300 _‘.
STRATEGIC MASTIRFLAN
ity Fig 24 Masing Flar
[T " Wadli-bsmirge? Sharpessll  MR-Liyonod Seprandl i Ty R PR s
'-'ED'!T;H:'I" Yy Seieiark wegetabon  Resereor - vegetalion REsonagir Bassnich sl

S S Ll LT T T T

Fl. SECTIGN THROUGH RESERVOIR AMND STEFWELL
Feberynr

| | MFTC ':.u.l-h-.- .;. .q'.
. L] L 1 T

e mpihakamimesiadas K2

Fis. SECTION THROUGH RESERVOIR

Fig. 2F Sactars
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Fig. 28 Sope Anplyss Fug. 25 Hydmicgy Pran

5.3.1 ZONE WISE PLANNING Sovaga Testment Part

Rt

Slrarreass | B Russ® )

e

i .

Tork Buris « CC5, but penerally dug at
1Fm Frol af e hil This \WAT s Biggeer an CLT
Parmam Keni (Micro Basing = Micr basins
ary used. i pgTcUDuen 10 0olest sirfach nneaft,
o wariar infilrason and prosarit sod amson
Flarling Pits - Planieg s o wsed ooa
precipitation harsesting method to prever] waler
vl ot ey incraags indErton and nackion
Eosion

_'III-

LEGEND

B 0 Fig. 30, Zone-—wize Plarming N , By

PO S a 00 A Dirip rigation - Dep rogabion s 8 byps of

Sespags foes I— —— Ireg i dputir thal dalhaiog vaaler sty

50 Fie )
fmicks s {he noots of plants through & rebeork of ubes ar
5.3.2 PLANNING STRATEGY s
i 3 : ek e TR
Water Albsorbent Trenches - Waber
sbeorbert renches oe & vpeal susbanatls
- dirminiags syshem that ene designed ba coplne and

[ sbmorts rsavaisr ool surfece nuncl, and sk
| Peicaasn it Baech e Erpl Rl

(Janats - A gorat consisis of & senes.of
urkergremra] Dunnels o charris tha ans dog
iréo the ground a1 8 =gt dowesvand siope o
allowy wond o 10 s Tricars o higie-elgsalion

Fig. 32. ‘Water Hareesting Strategies
REDIS - Gabion Sock FECam isan edondad

LEGEND strancgne o |ones Bpukdar chich, with dry Slone
Dirarsn ] M paecking anc v besh It B G slons stnichie
= cerstchid porss the dranags, meirk in the
niemiive Endscaps ! Q W ,*. migclereaches of actie puiles whess Brosionis
e U T Fig. 31 Marmirg Srategy 55 208 high, it
Vg —— i
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5.3.3 MULTI-LAYERED PLANTATION GRID

The aim of rodilayer thntamn 5 10 cptinmad the use of available land, norease the productivty of the s m and
creabe o sestairabe ano dhversified agiculbeal system, The plantation grid & seired from the concepl of
* Dhvided into square grids of 3 3M
= At tha cenire of theland adiscant towhich iz a 20 « 20 ft pond of waser [ can be watar body [#e well, bachl,
+ Cn tha remaining area, a sapling & planted in each square of the grid. The =ame species of saplings am plarted in four
a:l CEMt squares 50 that they grow well with each other's SUpport.
drip systarn of irigation is used ard aaplings see watened 2 3 tirnes aweak,

e

I
' I -]
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v
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Table 2 Mulbl-eyered - plankation planning Table 3 List of species of trees

MULTI-LAYERED PLANTATIOM GRID MULTI-LAYERED PLANTATION SPECIES

A Tres Hiadpadta Mango

RABI CROP
THCVERRER - MARCH)
Frsid: e - Chibepanin i

&-::dr.'mnm Franas Rerrpfml
Fig 33, Crop rotaton syl Firy. 34, Treas Species
5.3.4 STEPWELLS

Thie gadion mssnnirs colect rainwater without martar allosing B to-seen shosdy indo the: ground for tries to use, The
aaum caried by the water fils the gops i the stones and grows plants, making the structure blénd into the

= !

Fig 35, Domaste Stapwed ey, 3. Tourist Stepesl] 1.0 Fig 37 Tounst Stepeiell 20

Dormestic well - The cecular shape  Tourist Stepeall 10 - The octagonad  Tourest Stapwall 20 - The stegemls
olkwmad for a greator swfsce area  Shape ceates mome cornes, which  will be mostly wsed for gatbenings,
providing rore epace for people to  alisws for mons poirgs of antry and exit  seating  spece  snd  recrastionsd
acoess the water and draw itout. Thewel  for peopde  drawing water This i spaces The Y shape alows the
will be w=ad for domeste purposes ke particularly usaful when mmultiole peopie  stegweal] to follow the contours of the

washing, cleaning, catties nead acoess to the well at the sametime,  land,  pros h::F a moe  slabke
ag it reduces conoeslion and walting forvdaton a rechucing the sk of
tirmes sod erosion and alsy mesimizes the

e of spece, dlowing for mone water
storage capacily in & smaler erea

Solar Decathlon 2022-33 | Team Samaknut




BAMBOO
Species - Dendrocalomus -
Strictus, i grows msemi and and . 5ITE
oard regicn withe relotive less \ =)
Framidity. survive 0 such - Aty
sxtrame ialy 8 : s M

el STEPWELLS
Lige - Making frames. refler, pola,
seaffodding. fEi
Under area of 12 acres, 5000
bamboo saplirgs can be grown TRENCHES
under wiel irrigation condition

STEPWELLS
= PRI FESERWIR

. ; : :
MEMCIZY FOREST - =1 @Diﬂj.ﬁhm Dr-l

#
.

ot

\

WELAGE SETTLAMERER
-

R

i e

Fig. 3% ‘wWabtershed Flan
Source tttps bhurearn- spod nec goeon/gwisoven phodk &  rETNG GEoUkD
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5.4 ARCHITECTURAL DESIGN

Site for CRE wag selected naxt to the water rasenvoirwe are constructing, the sita s alng tha prime read which
canrects the vilage with outer workl

According to needs of wilagers fouwr speces ware dentified. dely shops, community space . medical facilty and
Bambao curing plant for créating opporfunities, I, o B

The whicks prmary Struchune which comprises of cormmunity 3pace ancd i Taken urier Segle continues ool ,
anu&whmﬂﬂmm%hmr&ﬂﬂﬁﬁﬁmmmhmlnhmﬂm

rtment Tha market Fas four shops and ot the back side thens & storage for thern. The walks are made of
mMEaMWmmlmbﬂpﬁ:Emmlnmﬁ H ® o

Far formi wet far haue baen where differsnt vendors can sell their
ad o8 storage o 1he Dack S 3l ramp Bocess s ghen o shops forloadng and noadbg of ook
roaf are htﬁmﬁﬂlmgﬁ Eﬁrw i ! the wall materials from
gt vandors, werckors, harber shan, tailor 5 prochicts shop, grocary
vm:hmgaw vendors can cone and set up ther shops In provided market places. L

WEM aned as a riultipurpose epace with different activities such és community
vities and Imm.ﬁnwﬁedﬁhh'w:ﬁaﬂn;mﬁﬂmﬂheggfﬂﬁu ing .
it opens up into cutdeor commianity speces from front side as well B the hack sde . On the southern facade space
5 i with senchyich ey pareds for erssering minimum heat gam, The louyres arg above thie sliding

dmfwmﬂwmﬁhmdim..ﬂmmfh&ytnm rvthern sicke i oncles

k=3

SITE PLAN Fig. 40 Sio= Man
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5.4.1 VIEWS

() = gl

Fia 24 imece shesning Cheracter of CRS Hp. 45 Eleation showng Mataral Pelete
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5.4.2 EXPLODED ISOMETRIC VIEW

BAMECD SPLITS BOHOEING
BAMBOIOD STRUCTURAL FTRAMLES

WATTLE WALLS g i ENT E

ACAIN ARER
BAMBOD PLANT

STEPWELL

— i e

- E ..... —i e - TEEH*. m‘!-r‘- nlﬂ.
BRICK TILE AS JALI

Exizging buhiing -

wafng bl

Rdnreair

%.
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5.5 HEALTH AND WELL BEING

5.5.1 THERMAL COMFORT

The walls on the southern and ' ' a "'"'ﬂm! and Daub parels
western sides consist of 4 7,

panels of bamboo, wattle ard N e p——
daub with a cavity in between, }

which acts as an insulator, 3 ':- . ——
:.'.| AT Plan of Comeranity Spacs

LN _ Large overhangs are provided which helps in
T e e— e::tm the walls from direct sun radistion
N — —r“ buffer is created outside the space.

Buiffer fome J

Fl__'. &0 Thenrms Comifor |
The roof siope angle is designed to allow maxinmum
daylight to enter the buikding from the north while . A
rminimizirg direct sunlight from the south. — =5 r ;

LI

Fig 4% Thermal Comfort 2
To provide a8 comfortable wvisual and thermal
J— ervironment, the roof angle on the southern side is
= [ r kot low, aﬁawmsunlim to enter only during the
) | n the sun is at a lower angle. This
4 <= results in lower sunlight mtansrq.r whech helps reduce
Fry. 50, Tharenal Camiorl 3 gl-EI'E anc feat Qaln :

5.5.2 VENTILATION

Flarning of the structure is done so that there
is good Cross ventilation.

I, : e Fig. &1, Cross Mentiation
; The air inlets are placed on the windward sde of the

i lfk‘f"\‘s\ A structure. The size of the inlet openings ane kept
F. P smaller comiparnad to the outlets so as to cool the air

’--@,ﬁ < entering the spaces
'] I 4 .SF :'.-"..'y

The outiets are providad on the leeward side with a
' o 1', larger opening size.
Q )fk“‘"- A5 warm air rises upwards, it escapes through the
higher openings, creating a flow of air that helps to
Windward side reguiate the temperature inside the space,
g B, Lress Menhlattn 2

Bamboo shits in walls provide natural ventitation, visual
connaction  with  the outdoors and  promote
suistainability &= it is & local matenal They are an easy
way to enhance comfort. aesthetic appeal and regulate
ternperature and humidity levels in hot and humid
chimates.

Fig. 53 Barmbaoa Sliks

s
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5.5.3 CFD SIMULATIONS

Fig. b4, CFD Simndation at 1.5m beighl in @t pian Frgy, S5 CFD SErmadation at 28m beight o cut plas

ox (i)} L L} L1 ] L1 1

Fig. B&, CFD Simudalicon ol in eroas section Fiey. 57 CFD Slrredaten in oross section

- | e rmm L] mar

Fig. SB CFOY Srulaticn shoywing locotion of oross section poove Fig 5% CFD Samulation showdng location of cross section abowvg

£
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5.6 ENGINEERING AND OPERATIONS

The structural design of our commurnity reslience shelter is done using lpcally evadable metenals such s bamboo and
basalt rocks. Bamboo i used as primary load carrying member throughaout the stnucture. Use of basalt rock is limited
to foundation works and bamiboo ining. Cement is used in places whera in-situ growting is mandateny:. Mangalone tiles
areused for roof cowering, The design empioys isolated Focting of bamoo columns

Bamtia it

b
Purkre
b T T e T ——

BT DR Tia ———"

1 mm Cias Barnbncso Caimn

300 mm g Fingh

SECTION THROUGH COMMUMNITY SEACE

Fig. 60, Saction
Ill . T
Frige Pinba
Hﬂﬂgbﬂli ey
Puniir
1500 rram Dl Gutier = . .
i | #5 My
Il T o - — | 3]
| '
RO v i Barvissod Eiurmn - -, -
I mm g Fimh
Ao hoppos —————|—,
|
SECTIOM THR'DUF':H SHOFS
Fliy 41 Section
Erogn fhe— Burboofpls— 5 ———
Sepportirg Hiebey mambor i - 1
Puri: = o ===
Boft Festores —— Bk anrﬁj—_ —— T
R —
q':":'m_ll-_—.—'__ i Tie rmembier - —
1000 v i ot
Tia ooy —————— 5 Bamshens Colren -
il Bamboa T frremithk G Garter )
¥ T Codarmn 'l
e o _,_,—:—"C::_'-'_F{H""'\-\-._\_
EET)_".IL AT A QHEL AT B
g 62, Detail Flg. 03 Detad
TG mam e Bermiog Colmn— !;::;ﬂ
o I
F gl 1
F _.r?I o Ty e g Shurcni Linas
e L 2
e Y T o y R I R T - M
"H"f'*-s, b4 / —FEC Colimn 300 1 400 foring <l i i
e / 0 e this PCC bed £
P el e PO Footing SO0 x 400 T
Pl ::.-c: T e Ak Fushinis Boling I =
e S - o ;"_"-__ Covrpacing carh =
___.‘-"" t-' L R - }‘\-\._\ Td BEC Foatiag
-~ ¥ §
S = ¢ ; L] ‘_* Py FCH} ervim Thid Elasalt Solifg i
» o e a4 ':“r, _
. \“‘k‘ . e g < SECTION
H‘. = A TR Ly & 1.!"} B0 1 BT SO e——
‘" —
\ ». p - T
".:‘ ¢-_rr"III .1_\.-." ‘\H:- i BCHY ey Dl B f_,.\_,lmr—fﬁ':
v g M 24 HOC Bl e
PLAM
FOUNDATION PLAM FDPT MNiE DETAIL
Fig 64 Foundatan Plas 3. 68, Lt
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5.6 WORKING OF MACRD

Lira Trodrs Sharsn Rocamacy

In  the adjoining
image partrins how
the SERICES (N T
macio plenning - wil
Wik

The Macre plan
hodcke 3 averhead
water tank, a septic
tank for the vilaga,
The vilage ako has
opan drans  which
will be regulsted 1o
help in - colecting
shormywwaler nuncd.
Al the water from
resarvor vl be sert
to-filration urits and
further to overhaad
water tank to supply
water to the whaole

il

In initied steges, &
ppeing wil  be
prowided  to the
vilage from Bhatsa
Ficy. A4 Banaces an Macrm lesal plirning design reservor 1o @d the

rgjuvanation plan

5.6.2 WORKING OF MICRO

Fugy. &7 'Wasber Supopdy ond Drainage Layoud Figg. 48, Blectical Lypout
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5.7 INNOVATIONS

5.7.1PODS
Fadlorving s the demographics of vilages iderdified for setting up & mokile retwork

Fig &% Viklsgns

Geivien belony i8 the map of connected wilages. Thedse villages have been grouped amund 3 hotspot vilages. These
villages will act &5 bases 1o deploy mobile pods 1o nearty vilages and settermenis. A calender for the same has been
glwen ke in tha report which will presids information on lecation of the pods

J : -"-.__ = . i

3 = O =
Fig 70 Map of Conmecting viapges
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5.7.2 MOBILE PODS- PRODUCT INNOVATION
By using CER and the gowvernment policies! yajna, who sims with siniiae approach and objectivities we can manage
rrone Fheaiblity im funcing.

Parket potential and Scalability,
-YWe car create various varsons of 3 modude that can be utlized for dversa functional punposes ke medical serices.
trarsporiation goods, upskill and vocational programs for ermpioyment,

~The structure of the moduke is desigred to allw for expansion by adding mone goace and walis on the sides to
eccommodats the growing needs of its users.

~The villagers can request & pod |
thraugh the appication or a
phone cafd &s par ther
TECLrErnens.

Madical Facility
~Regqular CFD
“Crlleetion for cheskogs
-Materrety emergancy
=Ernergency CFD
-Gupivng Medicines

Vocal for Local
-For the ocals © To the locals | By The Doals
- Emplayment opportunities

Harmemade product businsss

- Emnpenameent Fr'l-mg:
Srrart Villeges

Ration Stop £ Good Service -PCO-PCO
- Gowernment ration shep -Liary
- Dalivery package service -Ginert Agriouftine
= Grocery supgiies
- Pharmacy )

¥

Commurnity Participation
-Community Engagement
=Community Gathering

-Khatha Pethan
- Blrapin Kntan
-Childr=n engagement
vm'ﬂrﬂ'ﬂiw ﬂ:t"ﬂ“ES
¢ Governmet Campaigns - Place making
~Training Workshop - Knowiedge Gaining
- Voting Booths - Caarme activities
- Objectiva Traning
- Prodicy fuprracs
- fnsrness Drives

- Puinbc Addressing

" P
BT

Figg 11 Mobike Pocs
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5.7.3 FOLDABLE COMPACT BAMBOO FURNITURE

- e

] [ b
& LY
&
& \1'E '.!’ # A "‘% ‘i‘
4 ] 1 I :LI- ]
F L ') L]
% bﬁd --"'-.Zf-".r‘ &
Y L ‘

b h____'.

-

Feg. 7. Barnbod Furnifiuns

5.7.4 STRUCTURAL AND JD!,fo.R"I'
s

Flexibbe Towing Join

grid

Vet Traming 7
om0 memnbes T o Barnbeon toatesl
Structural Forrmwark Mvﬂt“nm frama joinery
Fig, 74, Stnuchural Formawo |::i:_I 75 Jomary Detalls
tholercel a1 g Skylight andiverts
: | Eﬂ“ﬁﬁl Turking il : : Felkasa hat = : v
: It : Al fight in. :
I{": T - i Cross Vertisation
3 e s, I I'.h- i - s r
e { i | Voris inopposte -, -
e = ot 1 1 direction for C i B
. b - i e 1
= ; 1 | Helf et : -.entialmwr__ﬂ iz
A : f iBambog ! S _
R e i s : Adjusteble Louvers L4HIN
T T T el e T TE P RE T T ] — oo b e - i - - Suck In oool I . ]'
Gell- Susiamnable ensngy Source Sarrdwhich 58 pane| £ u
i:rWaterpmlljhg joinkes n-:_l-q:qd
. ) = 2 dust particles
Py Y. Ereorgy Bource g 77 Sarcher ol Sl act
Figl 78, Seclion
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The Mabde pods will e operated Dy the sllsgers on build ra
and own sl JUNESH |VELUKSESF 5

These pods wil provide besc daily amenities 1o the nearky

Uﬂm L:I LI TIIIJ.Ir 'ﬂ-l-f‘:l:‘ir “":I:&-r r.:.',.' Tramdin
[ Stoical |n-u.m [Uscalter  [Woemt | Comusiy |
Lzl Tramirg
Momdey T i |
] :
M B | I

: 4
Tgutlag Wt Srmg - | etat b v m -
g | vegan | dae | gues | beeges
Wednasday | E
II'E_H i i
Yoasradg e | e
: ] 1= |5
Friday b r.'*- ™ -.v.‘\.-uu—l-\.---ﬂ.g fe
irsities e | e
Eatardup !y = s
il -
- (| TRl | Iw 1 m ﬂ m_ O e
P — 1 g s o | v gen
I"ﬂ" ]
labie 4, Mohie Fods Celendar Tor 8 vilages Tabfa 5. Mohie Fods Cakendar 1ar 1 vilaps

Thizse podswil circulate batween these villages o cater 10 1heir basc needs;

The calendar beside shows the dates during which the pods wil be presert in Veluk vilage. Esch vilager wil hawve
access to ths celendar for their perticuler vifage and &l the other vileges This wil hedp them in planning there
ressunces.

Some emergency pods wil be permanantly stationed at 3 villages and wil cater 1o the nearty villages on call

5.7.5 INNOVATION FOR WATER FILTERTION Solar Cooar (3

Alm = To Fnovate on-siie walsr generalion secion o Mesh
cffset the water dermand

Strateqiag- Peloton wheel, water filbration.  wetar

colecton  systeen {an amaicamation of  traditionsd |
methods and lbcal material), waser filtration through -
canals [ macroand micro kevei]. E:g;?:mﬂ

Fig. % “Waber fiteratdion
Wiater puinfication supphly systemn towards CRS
The water collecied from rminvseter hanvesting tank end resensors needs to filter 1o make it uselie for human
corsumption Thus, first layer of mesh deans the hand impurities of water. Passing thhough bamboo canal which has
lavwers of charcoal is purrged to Copper solar cookier which storas the water, The solar cocker has filber candlas withing
wheraas the sunight incdant on copper veseal kils the bactana in water, Horeafiern, the weter is suppliedio sheltter for
humman consumption

Waker Racerddnur Cannels g

iy B Wiakisr punfication suppsy ssam
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5.8 WATER PERFORMANCE

O Socation
(> India

-

The water cycle is divide into two: Macro water oycle snd micio water cycle. Macro water cycke caters to al the water
need of the village, farms, as well as economic use; whereas, micno water cpdle catens 1o reuse of watar in specific
sactars namely, human consumption. farming irrigation, and bamboo curing.

Wwater calculations for village

Mo of peopdie invlage = 247

Wister raquinsment per person pee dey = 135 Liday

Todsd wiater mequinerment per day = 747° 135 L= 100,845 Liday

Anral water recrirgment = 1008451 X 365= 36,808,425 L

Annual water storage requiremen for vilage =
15,808,426 L

Comsader 3 moeths of extra water storage

= 36,80BA425 + ¥OFA050

= 45,884,475 Lfyear

Water Flow far Micro Planning

Pl
e B
o

Water calculation for CRS

Popdation capacity of CRS= 230

Mo, of peopie using CES dalys 70

Wvaler requiresnent = 70X 135 = Y4500
Wiith a factor of safety of 1.2

Total watar storage  cepacity  reguineds
12X R0 ="T11240 L

Annual  water requirement of CRS =
N340KISE = 432000 L

Water calcdation for Stepwells

Water polding capacity of one stepvmll =
2000001

Mo, of stepaels used provided = 10

Total water stored in stepwels

= W 200,000

Fig. 81 Water Tyche for Micrp Plarning

= 2,000,000L

Watar Fles far Macra Planning

o

T

Raimwater Harvesting Tank Capacity

= mian anria rafall (mm) « amsasgml x
rureall Tasior

=30 = DG

Raof amea = 20 Emd, Land = 945m2

Run off factor
Roof =05 Land = 0.3

Hereestabke raimwater = meen annual reinfal
{rmem) o araalzoym) w runcff factor

=W (25295 = DSRS0 3N

= 3543911951

Total vohame of harvestable rairmsater =
AT00 cuum

Almost S0% radresaber should be reused and
eI WAl 15 Alowed be Soep o e soil
b reschdnge underground weber tabie 850

-
- [ (T PR T Pl 1

bl m_?unlbrﬁd':rl'hm
Mmoo g Hopeds

[“h== 8]

Fip. E2. Watser Cyols fior Macm Flanning

Lo - e ol

Fig, B3, water Derrard Reouttion Graph
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5.8.1 STORM WATER MANAGEMENT:
-Theobject of starm water drainage i to collect and
carmy, the rainwater collected within the premises of
the building, for sutable disposal

-Zurface dram channels are been laid

-8, catch bagn is provided to drain out rain wates
free from sill, gnit, debs in 10 a combines] sewer,
This shoukd be provided alorg the sewer line

-Using paving tiles with open joints which enable
wiater to percolates as it flows onit.

-Pervicas  pavemant used  to allow  masinum
cizcharge of the raimwvater to fiow directly or
indirectly to permeate into the ground for enabling

the ground water to ba recharged. g B S Wister Menagemen
CHAUKAS:

A Chauka, meaning ‘square n Hindi, are a series of 1

mierconnected water dvkes, buill acrozs a gently A

sloping area to collact naxinum rainfsl runoff. 5 7y

Dvkes are built an theee sides on the periphery of fLaTlap, »

the rectangle and the other side s connected o the JLe Tzl

rmain water chanmel that s meant For overflow. With J'|_.J'|_#_I- .

an ainn to wtilize svery drop of rainfal. the chaukas B

are dug on bare land which replenish aguifers due

to increased nfiration and maintain sod mosture Figy. BSC s
ULTRA LOW FIXTURES:

-Large quantities of water are saved by the use of ey .L
phambing fixtures that are  designed to operate e eI E

with less water, I

‘For instance, todets were once made o operate L=
usang 7 gadlons per fiush, but are now avaibble using

ony 1.3 gallons (a.savings of over BOJG).

Watar-saving plumbing fxtures are required n

mary aress by buildeng and plurrbirg codas

-There ara several general approaches to tha

cesign of  water-saving  ftures)  low  flow

dual-flush, waterless. and audomatic sensor-type Pl B Ui Liowis et

ROOT 20ME TREATMENT: Estumgert vigmsiich
Bool zone  tresfroand 5 an engineered method of
purifying washs water a5 it passes thvough artificialy
constructed wetlandarea, it is considerad as an effective
and relable sscordory and tertiary treatrentmathcd
Thae paaliutants ane rermeeed by wanous physical, charmical
and  iogeockemical processes ke sedimertaton,
ab=anption, and ritrmcaton as well asthrough uotake by
weatlard plants.

The mot 2one wastewater treatment undertakes the
Tolkowing sieps

The essental components of the systems ans .

i} The read tvpe of watiand pants. Mo bed radis.  Wtar Ll conenl
{ii] The soil hed. Sig B7 Root fone Treasmeant

siily Mcro-organisms of different type

SMART METER:

-Smart meters are connectad through a web-based
monitonng  system which will help to reduce
commercial losses of utilities, enhance revenuss and
serve as an important ool in ponwer sector refoms.

Sanve money with smart meters Fig, B Smar Meter
i The o
B = ot il | Mo |
. [ ] pe @ il L |_®,. W s
& s "'\.,\_\_ rd__ﬂ. Cearei o ! #“-"-"H
e

Fig. B Smart Meter
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5.9 ENERGY PERFORMANCE

Aim ; to generate more energy on-ste to offset the gnd source enengy consurmption which reduces emvironmental
footprnt. Net Positive Perfromance: Ganerating more ofiset enargy on-site than required. Te maximize the enengy
perfamnance of builing there are fwo components MEUCING eneryy Consamption and simutanecusly mcneasing
erergy generation

U VALUE:

Table &. - VYalus calodstan of ratenale Tabla 7 WANR Caleidakian

5.97 CONSTRUCTIOM ELEMENTS AMD DESHEN STRATEGIES USED TO REDUICE HEAT

Bnrmo binsn
Haribon oo
Fig. &0, Roof saction Barmitoc siE
W 1 EmalEm '|I'-|'E'1 Errn-H.rn Wi dm wl5m
A% apenabie 5 operatie

Masiic botile plants
e e in Dam s
E i ]
Farusls
warl WA 1Amxism Wi Zmwihm W 2dmxtim
&0 % apenable Bk ppenebil= 0% operisohe
Fig. %0. Wal sections Fig. 21, Windows design elevation
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5.9.2 ENERGY COMSUMPTIOM
3 |
E
‘ . k_
cone (TR araceli” L
S ILB'-‘H-'-I! — 3 —R o
LEQBuB | 1 IE! ﬂ el 3oriiedn Eal Tt

W
4
Fl) [Fed | %] ag] #l w0l season| s
W T =] = AAENT FaT
| Enmkbog o L ] aa & mEI T
4[ELPMENTS [Laskep i I T m-il
privier i

o

v —

Totde 8, Brargy consumiption tabhs

5.9.3 ENERGY GENERATICHN

A
g

Hiy. 53 Cireuit discram
ter solar bracknrs

ERERGY GERMERATION PER DAY (Wali]

O PR Ml o

Fig. #5. Energy generation per day graph

Wi

Figy, 74 systerm:of salar trackers panak

<

The EPI of base casa is 4555
k'Whim2

The EP| of proposed cese is
208 EwWhim2

| That is 45.24% reduction in the

Energy Perfommancs Index

There has been s 71% raduction
inenangy consumgption itself by
wsing more efficient sectrical
applisnces than the base cose
wihich is then coupied with using
pasme :Inﬁgn :Iru'l:-ug_h: g
rrawimize the satursl dadightng
50 that the rumber of
appliances recuired will be less

s e [T el Froosed cmm-per ey
Fig. 72 Enengy corsumption graph

A W e
(SR o=

h-'” besE P | e A e

b . id

AT T ..'.. -

i 0 ] iy

[ Fatrumry F] 23000 T e

M ™ R00a i e

{pr 0 o000 ae o

lag 300 ] 30 |

| Aarm 150 THO0S 1= o]

o |y AD o] ) ]

= | gt 0 w00 v 6.3

R T ] LA 18 fhE|

P | ciotar 240 2000 4 77|

2 | R 0 000 . nai|
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— ncuwn | AL s I

L i
Tale Q9 Enengy gensmion from Ecler panal caloulstion
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5.9.4 ILLUMINANCE SIMULATIONS (BASE CASE, PROPOSED CASE)

Fia. 97 Proposed Casa

Fig. 98 Legend
E.9.5 DAYLHGHT SIMULATIONS (BASE CASE. PROPOSED CASE)

|

Fig. 99, Basn Coase

E  E R
Fig. 101 Legend

Cravligint autonarmy benchrmarks far percentage hows exceeding 3000 for buildirg typologies office and healthoane

Is averaged, 1o 35% Devlight Aulonormy Anruel Analysis Howrs Benchmarks | refiernce GRIHA 1600 Appralsal)

5.%.4 THERMAL COMFORT AND THERMAL COMFORT HOURS SIMULATION (PROPOSED CASE)
Tha graph below has been simudatad in Design Buldar and ghonwg g Somia asd Ssipaak ot Fet Sonmany

rmhber of parameters from air tamperature to relative humidity, tom iy |
Table alongside shows number of comfort howrs NOT MET is, Trrm Srtpens e M lleg Cmped ey o
Tertal nurribver of comifert baurs schieved adds up ta 5110 cut of 5110 e T e Ml Do Ciubed Croinyg i

Trs b Corfartale Besad oo Rpes ABHIEE TS Jhia TN

kirs., for the occupancy of Bam to Ypm for 3465 days. S ru1|-;'-
Fig 102, Comturt hours ML

T Y
T

i [ OO | RSO

L LS LR L ST e

1

Takde 10, anila o caleulaniets showar K] Al CRANOSs pef P

- o= b N Fig. 103, Comifort bours NOT MET
-] _ =-:—:—-'__:-. - = - hmt'.#ﬂﬂtl .
5 - e . e o Faay e s
__-=-_'-_-_F"" ——— —— ru.r,., :: &
|: b T BES Rt
- Frr
Fig. 104, Tharmal combort simmistion graph Fg 128 Thermal combort smulation graph
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5.10 RESILENCE
5.10.1 POTENTIAL RISK

Solar
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India

Chmate change leads o rising
temparatures, water evaporation,

droughts. vegedation loss,  soll
arosion, and  lowe Srop pekds,
affecting Ivedhoods.

Waomen in tha village experiance
health problerrs such as joint pains,
degrading bone densities, end spne
conditions. due to long  and
strenuous Trips on ok farrsin to
ferch water,

Witer scarcity in the vilage has ked
to men mamrying multiphe times to
colect more wates and & loss of
cotugation  due o suslained
oroughts, resulting in social and
ecucational  chalerges or  the

COFTILIrEty,

Fag 107, Potenitial Risk

1. Water

P Waler SCancity is causet by the IJI'EI-_IQT'I'I i the IEQ'EI:I'I. gnd [he lack ol mwaeness and
conaeration bechnigues. Villagers do net bervest rarmwater or provide storacs facililies

51 To ackdress watey scarcity, villagers Con use rarwater hansesting technigques and traditional
rrethods sach ps sk, urangem, and param ke, Innovative Syslems for weler
maresgEment can also b2 irmplemented, and propes educaton facilites can promate socal
Etabwlity.

2. Food Security

P: Water scarciy leads to food securty Bsues in the village, with dry crops culthated after the
monseon seasen. Main sources of food inchade nce, roct vegetables, and fomest vegetables
from thenearky ghat termpn,

5t Crop rotation can consense water, malntain soil fertility, and control pasts and disessas
wihdie improndng econamic returns Yilagers' nutrition cyche can be incorpomted into
communal food-sharing spoces for events and potivities

3. Network Establishment Through Pods

F: Lack of mesources and water creates a blockade with basic needs requiring long fravel
Lachk of maragermant skils ond daily iving skilks &dds b the complexity. Healthcare, education.
ratian suppbes, and gathenng places are ako oking

S & metwors of pods can connect vilsges and peopia, increasing community participation
and understanding, and providing access to basic amanities.

4. Waste Management

P: No crains, garbage or sewage mensgement in the vilage. Waste & mixed with soil
polluting i.

5: Septic tanks, reed bed Systern and Bio-Gas plant provided in the project

5. Econamy

P: Lack of busness and employrmeant opportunities nthe vilage, leading tomost men working
&5 farm bborers for minmum wage. Absence of cattle farming dusa o waler shortage ond
frrutedd farrmg actiiles

5! The design will contribute to the community's improvament by creating jobe for women
thnoesgh medical faciities and the Sevalopment of emall-scalke entarprises for bamboo items.
faar rman through farmng and ermployment possiblities, and for kids throuch wacational
trasnirg end eclcation,

37
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5.10.2 BUSINESS

- The procuction af bamboe in the vilage will create numertus employroert and sconomic oppartunities,

Bamboo Artifacts
Bamboo slits are @sed to
N rrsee ek artifacts,

B which then can De said
W incommercial as wel as
online market. Products
lik= bashets, pots. and
decoratne artfacts are
© indemand these doys
== for home decor,

Bambos Weaving
Barmboo weining is the
ponceks af usng
barnboo sirips or 5k o
L create vanous products
It invohes weeding o
braiding the bamiboo
strips together using
wariowus kechniguas to
forrm intricate petherns
ard designs.

Home Business

_ @@ Wornenin vilage have 3

 hobiy to meke things

= @t home such as plckis,

N papad, dried products,

= ard differant types of

e eaterios. These

proclucts heve a large

& markst in cities froen
which they Gan aam,

Esad Bank

various plant species for
s TLALTE UER, protecting
gonati: sty
endengered speces
wihiie providing a source
' ~f soack for research
and agriculture.

Pottery Artizans
There are few people in
! wilage which have their
an buik up shills while
wsing misd, Theay can
prosade: warkshops,
Trairing secession 1o
Creste Caramic objects

glazing, and fing
technicues

38.

using makdng. throwang, TSR

Bamboo Construction
Providing trairing to
Mg for consiructing
sustainabie buidings
wsing bamboo. Traditonal
mathods ans ussd o join
i bamboo poles or shits
togetiher to craate
durable, cost-effectve,
ond aestheticalby pleasging
struciures.

Bambog Charcoal
W Production of bamboo
o chacesl which ean be
| then expanded 1o targeat
L larger markets for sake.
bamboo chancoal has a
hge market for tamdoor
2 and bartoue pits in
restaurnnts, making a
- chain of proclsction will
~ generate profit.

Sewing
icrmen hawe & skl in
Chesmnaehees Of Sewing.

. They cobectivedy can form
& startug for production
- of fabric, can sall ther
products on E-carl and

| commercial marker Such
skils are in demand exd
adience like handmede
fabric products

P
& rrcabiie nebwork of pod
will hedg in provicieg daily
essentiats such as daily
products e vocal for
lecat oced small scala
businesses can be
crculated in vilages
which can halpin
ganerating srmall reassru
arvd rmarketing of prochac

Bamboo Artisans
Barmboo artisans craate
et erd craft ilems using
bamixoo, including
furnitune, decor, and
hausehsid items, Thay
LISE wasining, Dencing,
&nd CanAng techniques
ard bamboo's
sustsrabiily makes it an
eco-friendly choice.
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5.11 EMBOIDED CARBON

Errbodied carbon reducton etrategies in our dasign proposal are reethods that rediuice the carbon footpring of building
materals ard construction processes. Embodied Carbon of proposad case is reduced by &7.30% . BEguivalent CO2
of proposed case is reduced by S%.27% Thess are further offsetted by procuring materials on site itsef and
existing RCC structures have been retrofitted and mepurposed imto working spaces, Furthermone, the plantation
in macre planning will oot 23 o carbon sink in a few years.

Hera are soma stratogies which reducs ermbodind carbon s the built ervirenmiant:

MATERIAL SELECTICHM

Chocss buiding matanals with @ knwar carbon footprin,
Bambiag, watte ard deub mangaiore fles basal
vernasular materials boelly avadable on-site rechuces the
carbon foctprint for design

DESHEMN FOR RESUSE AND RECYCLE

Cormimeanity Resilence Shelter s designed with the goal
of making materitls reusoble or recyclnbie ot the end of
ther uigful @ This will rdoch the negd for niw
matarials fo be producod. Bagalt ercted crinf during
fourdation i uscke in wals 1l pinth el Recyelng wasie

LISE RENEWABLE ENERGY SOURCE

Dresion proposac] wath the LISe ranswslie endrgy Soorcas,
Such /5 solar wind, fo poner omstnuctian activities and
bulding operations. Wheneas, instaling solar PY panels
with solgr fracker to maximza the solar gain incident on
panels, instaling the wird turbins on mobile pode,

CPFTIMIZE COMNSTRUCTICN PROCESS
Wa have optimized constaction processes (o minimaes
rriataeiml waste pnd energy wee, This is achissed through
efficént projict plcning, use of wWimdoulse materals, and
songstriction  {echniues, Bhours cogt meduction by
training the vilagers and other strateges.

from willsge, such &5 broken mangalore tikes ae used in
pareds with water drip system to cod the space.

fosed T Caramb? | ivheien Eﬂ;:if-m w84 0 ap S0mTE onrowing L o b : fropions
E.ﬂﬂum"'ﬁmm MR e Ty Eduriaifam - Ermgy cade e - o oy - i
wreigrd
t ¥ionEnge |rd bicc jpheleied aolh pde| 730 aEELE ATTEL ; T T e == == s
W redem 5ol Wwr e e Sl O ey
WELL WATTLE H Cisiig 314 1I7EE L2980 1 T 24 X .
Feool s & b el ooty R-T0 0 7 = . = B DO Wil (1 usined T TS raal LS A CIETE]
Lty PR el L = 2 WFR e ey LErd
vt B B B - E T O L - 71 I grmi mﬁﬂ‘l’l EAmigy 2039 slwnson = — o
Sk Troisl LER LA LrE =] IR R [ — [ A [—
T L =
S T femm 4918 MR kL] Bl T tom s ErE] ]
Liscl 5bamag ag it Lissad ke [T LT
Wedaw thading ae or iiraios nRgring oa Ba
St Tkl dna E R ke Sah Totad i HERE RA
Ruiiing Tois APIT N [ETE LN Iuiicing Torial FFya] EATLE B
Table 11 Bage caee Ermbaided carban estivation an decion buildes Table 12 Propoged cese Emboided carbon estirmation on deskian
bailcder

IMPLEMENT CARBON OFFSETTING

Ot ambodind carbon amidsions by messtng in carbon

afset projects, such 8s reforesiation and renewabie energy SHEOR B

prrceets. Cornerting 1he droughl prone regicn 1o 1He green
fugh vegetation by planialhon in 15 yeers: Benesvable Source
ol weater & reserviour and macro Evel planning ol '-liilagt} o

cengerve Bnd stan water. e -
o s [
i el -]
[ [ 1

Fig. N2 Ernbeided vacksen araphs
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5.12 VALUE PROPOSITION

5.12.1 SUMMARY OF VALUE PROPOSITIONS

1. Watar Conservation and rejuvenation of the village - A significant water resenair and staged stepwell
development have been propesed in ander to pravide year-round water nesds. The bigger reservai wil beko 0 the
villoge's renisnlization ewen further,

2. Economy generation easpacially for women - Treining soaces and mary home Disness opporbunites nove baon
proposed that vwill act Bs catabet for Bossting them seonderny amd prommoting thene skils ba woeld via local distribubers
and s-commercs Shopring website.

3. Viocational and skl improvement courses = The multipurposs spaces inoCSR will ke used by vilagers and visitons
for vecatonal trairing and educational activities are proposed for al user grouns.

4. Catering to the basic needs of surrounding villages - From a no. of 852 to B75& pecple. Maobile Pods will senve
to a network of & vilages surrounding Veluk to provide them with besic smenitees. Which are curmantly 12 ks ey
Froem thesr vilage,

5. Convarting this vilage as a tourism spot in the futuee - & great tourist attraction has a large water feature, an
ective commurity centre. and a positive stondine, hence this can set an exemple and modal vilage for other villages
areurnd Maheraghing to come ua with sirrde solutiong suitatis for ther condition

6. Codaboration with PAANI faundation for macre planning wil encourage the villagers to put thier hands
tegether for better quakty of hife.

7. Governrnant policies thet are implemented in the project wil slow government participation and make
affectivie use of their policies. This could help in lowering direct praject cost and covering it urder such
Govarmiment Policies.

5.12.2 GOVERNMENT POLICIES

mmfhm.n R

TR VI ST AEaan

T 1 23N T e i el e nen Temeeen

oy e HorE T TN rafieen Wisicend w
I:‘%ﬁ' & PP T B T FE
® IFTE S i iy Ty
= TRIETF 78 G P AT
SRS T - T S U O
L] ety eharwor oo el e e

TR W e o TSy
T EERT TTEALS A O e el

Fig. 13 Governmaant Polces

Solar Decathlon 2022-23 | Team Samaknut



Solar
Y Decathion
~  ndia
5.12.3 MOBILE APPLICATION

Given below are soeme images of & emartphore application which will help the willagers in tracking the moble pods and
bheir Evaiiabity. The spp will hewe 3 feature ta send n a call for ary particular Type of pod from a nearby base vllage,
Vikagers wil also have acoess 1o a calender whichowill show the timetable of pods far the month of that particular villsge
and other vilages o0, The app wil also provida informstion on different businesses that the vilagers own and will e
abile o get in contact with them. It wil slso feature a progress tracking senvice which will hold necessary information
about all the vilages thad this project will undartake

helpan

Fig. 174, Srmart PR S pplication & Be wused for Pod tracking, Busmessas, and Voeational frsning coursas

5.12.4 CONSTRUCTION MANUALS

Cabven befow are the constructon manuss which will be provided 1o the villagers 5o that they can build the Maobie Pods
and the Community Besilience Shelter on their cwn The maruals will corbain al the infarmation mgerding basics of
constructon technology to the intricate details of joinenes, equioments, shils recuired, and alternatives,

CONSTRUCTIO
MANUAL

THE SHELTER

F-g 16, Constructon Manuals for Mobile Pods and Commmurety Resiiance Shelter
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5.13 AFFORDABILITY

MIMIMIZING CONSTRUCTION CO5T

= EEEI.I structures that wera prasent onsit arereused and epurposed thus reducing corstnaction cost and saving

o £

- Lacaly Eﬁﬂmllﬂﬁkﬁ Erasat el Barmbod ane e in ordiar o resduce Construchcn cost and thene by
b

- T Mirimize the use of Mechanical ventilation, strategies ke cross ventlation, optimum cpening sizes which alkow

fresh ar nlet are provided.

- Lowrvers and bormboo 5its have dsa beon wsed to make speces more breathable and alow goed air flow in the space

= Meimum use of the availabla daylight hes bean done by provicling lsnger openings on northern saoe for diffused hghd

ikt
= Karvl pansds: B‘a“t'“iﬂa”e*s' wilth wattle and deub hawe been wsed for wals 1L & low cost and low' mmaintenance
canstruction technio s h makss it affordable and aea friencdly.

Fig 116 Plan Fig. 117, Basalt Reck

5 131 PEGFUSED BAHEGD FARMING
A policy hes been proposed by the project partner

where bambeoo farming will be given a5 & cerfain
percentegs of & farmland. This will include all pecple
from the vilage who cwn a farm.

Bermboo takes 3 years to grow fully andd be reacy Far
harvest. This wil be arcund the =ama time as the
resenvoie begn to thive snd constructon of CRS can
glart,

Thus, a sustasinaiye barmboo farming will e mads and
tharl sarme bambe will be used for constructon of CRS
wibich will effectively bring the: mterial cost of bamboo
1o ZERD,

5.13.2 COST ESTIMATION

Fleg. 136, Proposed Bambsoa Farming
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Table 13. Cost Estmation
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5.13.3 FUHDIHG OF THE PROJECT

Fm:fung af the progect ?E’I(Ed hE Social Responsiodity {CSR) snd coiaboretion wath a variety of
GDsuhlchmipwde undirgg for di ?ensdth& propect dipencing on the anea of their experlse, no bans
will D taden up and therefone these will be no interest costs wil b beared upon the project partner, the vilage, or Gy

ather parties irmbeed.

5.13.4 CSR AND COLLABORATION
RESERVOIR AND STEPWELL CONSTRUCTION

Construction of reserwoir and the stepnwelis will De done by URVEE Pubiic Trust in coBaboration with PaANI
faundatian. PAAN| foundation waa sat up by the core tearn of "Satyarmes | " TW ol Thesr wiork & gpeared
towards creating & pecpie’s movement 1o tacke generational criss of d 1 ir Maharashtra.

COMSTRACTION OF COMMUNITY RESILIENCE SHELTER
This will invoive the construction of Community Restience Shelter afongwith all the services ans land costs, and
rckde pods,

- Yillage rejuvenation and deml-:pmem Thas sl b done in collaboratson with TATA Mators TSR funds. TATA
Molors Inifiathee bas been el -.-.:'?u Iaa,gpawrthre;.nmnﬁmnardﬁ#mmaﬂpemm JJRVEE
Pubiic Trust plans on cofaborating tham for & major par

- Material Tachnﬂw E:m:l.rrncn: COSTRORD = avolntery organi zation which provides technological
petietance far rural

- Cantracting and Exacution: This part of the project will be overlooked by LRVEE Public Trust in collabomation with
-!:l::."lE-TF'I:!'Hi::L';I

PLANTATION AND SEED BANKS
URVEE Public Trus! wil be collabarating with the folowing organisations for afionestation;

- The Bamboao L Bivar This organisation wes sat up by Er Viney Koite They hawe baen in cose cantact with
URVEE Public Trust and wil ba collatroratimg for Bamboo Farmung arcund the region

= Sahyardi Devrai: Thes uﬂglmm v.lassed by Margthi Cinarma Actor Seyaji Shinde; theﬁl curranthy have 24
Devras, 2 Viiksha benks, -ch*a*sﬂmauﬁ tterfr.-' Gardens, encd rock Garders. They will be collaborating for
Mudti-Liyerad Vegetation plantng around the

=14 Trees Foundation: [t is a charitable organization dedicsted to bulding sustainstde, carbon-footprint-reutral
eco-systerns through re-forestation.

RelE At
Z M. Bartelars D
Dttt | | isenine)
jummm

V| M cambnaction | Erattar ke with all tha sarioas and land costs. 2
] Penovation ]:Embuﬁrqnﬂﬁ-mln-dmhrﬁupn— 17&
3 Mk Pod i mabde pod to caber wilages around the vl & [Tl F2]
] Genre Farastion 117 hopcre al plermation argund he ressrnir snd slepwel 7eE 2000 FE]
5 Stepnl ]1|:l:r|.-pwd'hl'er dufmmstic chares, seepage of vweler and | EooDd 5
& Water Harwesting |inciudes resensair snd chack dams bo caber b e vaster ¥ ]

| T o — Wi

Tebie 14. Total Project Coss
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6.0 APPENDIX

6.1 DETAILED AREA STATEMENT

<

* Bpraces wiln aiark moc ore repuieded BOC sinochuas and will nd be

added in the Dulll uD area

MICERD PLANMIMNG

DIESCRIFTIOHN TOTAL AEEA
SHELTER &
TruH:!ﬂ-d Ecanamic Hub of CE
Exisfrygg RCC sruchure
repLeposed
Aiminmrgdneg Spocs® Talabe od 4.5 sgum. GG
[wil Toidals ond record mom) Racond 1oom ¥ s0m. csen T2 1 I
o Fatel front for moDile supph'
[with storage) choin L 4 L)
Comrmurdy Canber)
MO Spane weorkshapiy Troiring Space 125 ] 125
oAb Spcce for ol
pacHang PerithdBad ol axifhisal
Congregation Space ochvities &0 I &0
i SHELTER B
_ Medical Faclify*
Wiailing Afaa” Exifreg BCT dwuchur Dasignaled |
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Jpoce for preraing bomboo
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A Dryireg Area O ooy 58y Opan gEce 25 1 25
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Weeaforil Pod |
Packs of dize 3. 5mEd, G boseansd
Bo¥on Shop Fod cetth vl i :
LUbrory Foa throughioat the vilege nebeor
Commurity Engogement Fod |
[

Tairirm Pod

AR MO SPALCF ARES [R03 8] N, T'l:!"TSI.:u_:;. aﬁ'{.ﬁ

1 Wl iesarglr {ovg depit &m) 1
Total Siroge (45,884,475 Lipsar|

2 bepreeil 00 10 a0
wiater Purilication Syslerm 13 Shogm ;

a Raex) Rad Sysham) Horth Wt of viloge

4 Zambing Fiantahinn Grean Volayy

5 fephc fone &1 1 -1

& Eogos Plonl [apkonal)
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6.2 ARCHITECTURAL DRAWINGS
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Section thmedigh shops showing design ond structumd spsiom
Pindh 1= hil 2+ 03m, Flinth 3= hd «0Lbm, Basatt Parmpet= 0«12, Wil hn.igH: |0l o] il

aection throwgh training and warkshen spaces
Hirt# 1= b -+ 0.3, Basalt Parapsat=-hd +0.5rm, Wl henght leftl= Wl +3.3m, Wil Height
[righti= a.&m
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6.3 ENGINEERING DRAWINGS
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6.4 ENERGY SIMULATION INPUT AND QUTPUT PARAMETERS

Units | Proposed Design Values
General |
Building Area m 440 sgq.m.
Conditioned Area m? -
Electricity Rate IMNR/EWH 6.09
MNatural Gas Rate INR/G]
Building Occupancy Hours . Bam, <10 pm.
Average Occupant Density m=/ person 100
Internal Loads
Interior Average Lighting Power Density W./m? 5
List of Lighting Controls . Basic Lighting Controls
Average Equipment Power Density W/m? 12
Minimum OA Ventilation (Building Average) |/sec.m? 0.02
Envelope
Roof Assembly U value Wim2. K 0.35
Roof Assembly SRI 03
Average Wall Assembly U value W/t K 0.265
Window to Wall Area Ratio [WWR) U 19725
Windows U value Wimz2.K 1.4
Windows SHGC =
Windows VLT % -
Infiltration Rate ac/h =

Describe Exterior Shading Devices 3m Ch'f:rhﬂnﬁs at ieﬁphei

HVAC System Type and Description - -
Describe Mixed mode strategy in - =
operation/controls of AC and windows

Heating Source . =

Heating Capacity kWY =
Heating COP -
Cooling Source - =
Cooling Capacity kWY -
Cooling COP :
Operation Hours -
Heating Set Point i B =
Cooling 5et Point "C 8

Relative Humidity Setpoint =

_ - Solar Decathlon 2022-23 | Team Samakrut _
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Service Hot Water ! |

SHW Type and Description - -

Qutput Parameters Units Proposed Design Values

Proposed EUI (Total) kKWh/m2/ yr 20.41

EUI Breakdown by End Use
Heating kWhirm2/ yr -
Cooling EWh e/ yr ~
Fans k'Whirm?/ yr -
Pumps kWhim2/ yr -
Heat Rejection kWhermz/ yr =
Service Hot Water kWhim/ yr =
Lighting kWh/rm2/ yr 13.18
Equipment k'Whim?/ yr 7.581

Total Envelope Heat Gain W/m2 =

(Peak)

Cooling Load of SF/Tr =

Conditioned Area

Building Electric {Peak) Wim? =

Annual Operating Energy INR/m¥ =

Cost

Annual Unmet Hours - 8]

Cooling Capacity Tr =

Annual Hours of Comfort 5160

without Air Conditioning

Monthly Energy Generation Consumption

Performance
Jan k'Wh 27 977
Feb k'Wh 25 LT
Mar kKwh 28 1088
Apr kvWh 9 104.7
May kWwh 30 108.2
Jun kWh 15 104.7
Jul kWh 8 108.8
Aug kWh 9 97.7
Sep KWh 16 87.7
DOct k'Wh 24 877
MNov k\wWh 25 97
Dec kWh 25 977

=
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6.5 NET ZERO WATER CYCLE DESIGN

Tha wearter oycle & divide into tee: Macre water cycle and mion water oycle Macro watar oycle caters to &l tha watar
nieel of the vilege, fems. a5 well a5 econormie use: wheraas, rmicrs waker Sycle caters to reuse of water in specihe
seciors ramely, Formas consurmpton, farming rrigation, ard barmbog curng

WATER REQLIREMENTS

Water calculations for vilage

Mo of people invilsge = 147

Water requirement per perscn per day = 135 Liday

Total water requinernent per day = P41 135 L= 100,845 Liday

Anmial. water storage requirement for wilege =
36,808,425 L

Conelder 3 monthe of extra water storags

= 36,808 425 « 006060

Arnual water reguiremant = 1008451 ¥ 3:85= 34,808,425 L = 45,884,475 |fyear

Watar calculation for CRS

Population capacity of CRS= 230

o of peopie usng CRS daily= 70

‘Water requirament = 70X 135 = 24500

WWith a factor of safety of 1.2

Tertal warber Sterac capxscety reguiras= 1.IX0450 = 11,340 L

Anmusl water requirement of CRS = 11,340X363 = 4,139,100 L

WATER PROCUREMENT

‘Water calculation for Stepaells Rasrmwater Harvesting Tark Capacity

Water holdng capacity of ome stepwall = = mean anrual raindali mm) % aressq mi « runaff facior

ZOOGOL =1439 = 252935

i, of stepecls used provided = 10 Rioof aroa = 26205ma, Land = #45ma
R aiff fastor

Terbal wember mforisd i slepspsls = 1000000
= 20000000

Roaf =00 Land = 003

Hareestabbe miwalar = mean annusl ranlgl (rm) = sealsa m) s« runodl facter
=339 1 ({26395 « (19 «(5a5 « 0.3
= 3583, 911951

‘Water calculation for ressrodr

The prooosed meservoir wil hold  sround
S000000 L of water, Tha curmant area of the
reseryiir shown will be pgganded upon 10
procune the recquired smourt of weler

WATER RECYCLNG

‘Water requirement of the Vilage

Population of vilaga= 747

Dby waates consumprtion= 451 5anan

Tertal Dally water consurmption= 747 X 45 = 33,6151

Amaunt of Blackwater ganerated = 747 X 20=14 2401
This Blackwater is sant ko Septic Tank thiaugh drainage
lines

Amount of Greywater generated = F0MEE= 10,4761
This Greneswater is sent to 3 stage ead bed syetem located
mear septie ok and ls than reused in waskrooms

IDuH Plumbing Systerns will be used to separate
blackwater and greyvwater,
Mote: Plumiéng sysiam may eeam to show ol
blackwater lines as the dual plumbing lines ame lald one
- nbowve another, but actualty signify both bleckwater and
graywatar. These will then changs cowrsa just bafore the
bilachwater re eaters into the septc tank.

Tiatal wolume of harwestable resmwvater = 3700 cim

Alrnoest S0 murmater Shouid be relisec ardd remaining water is allowed to
sen it the 5ol ko rechange underground watar toble 150

Cimansion of tark: Helght = & mRadius = 1Tm

Water requirernent of Community Rasilience Shelter
Population capacrty af CRS= 230

M of paople wsing CRS daily= 70

Craly waber consumpiion= 450/pemson

Todal Daily water consumption= 70 X 45 = 31501

Arrennt of Blackwater generated = 70 X 20=14000
Thie Hiedkwater & sent to Seplic Terk thaough drainage
linas.

Armcnt of Greywater generated = FOMIGE= 17500
This Grespaster i serd o 3 stage med bed sy=tem located
niear apdic tank and 1s e reused moamshoams

==
CRS Graywater
{Recycle)

|
CR3 Blackwater
{Septic Tank)

(Saptic Tank)
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6.6 SUMMARY OF COST ESTIMATION

FrEECT S Umimany

Tagm hareiioen
Oisiae: Commenky redise Lured Sk 15 Milkon irm
ShE drea gm) 250 Oy Veluk
i E- Ly furven (LA |ngred Al Sabe Miohaimiin
il Cowprage I“rﬂhknﬁlﬂv!ﬂ ll-l-_ﬂ
“B?‘ﬂmml Fropoand Dacigs Satiss
Mo Partivalars D nintion -
m.ﬂ# 5| Amoant (WA Anownl P st
= o g || ks TR
: |
Lared eat o lard prachased or leanss By e Projed Parmer L5 | 9.5% 4TI 240 |06 h AR
2 EA-“‘M-“E\. Reder Bem A Chil sorke n G2l ol cosslnation wirkshess 166 & A 3 5l Ir]';ﬂ:l 504 1,731
3 [imimmal Works Falar lxem B Civil workcs in Doal ol consbischion workahe st T ..131' 1,27 0,67 CES L5
i |uEP Sarvican Flalur lien € Cral worts m Col ol ssrbrucion woricshesl nlﬁ L4 ™1 0.10 | 213
i Erpaipment & Fumeshing IReker e O, Cial sy in o of Saraimssion eork syt ji] A0 - .60 L
B |Lantesape & S Dessiopeen| |Feker Dem E vl work n Gosl ol omaliein wirtkehie 1% 1,58 .55 & q 1,19
T e mrecel anecim sapeTe .18 A b T i, £ & Sy L
TOTAL EARD CORT SR 1A% ELGAT 4,1 TR A&T
B PT:!-DE!EME_L@ et ol Pasmils. Lioerdes. kel raasand, Sdue & -I.&'i-\_ 'J.% 117 EI.EE_'I 0.2% Li?
] Coraidiasis W ermms e e on 8 bypacal Progect 4.13 .2 e | O.k] IEA.':I'I-l 278
b |dired Cormtnicion trimrml o inaes. relad o e coniscisn 21.7% I Lo | £1.71
TOTAL SDFT CORT =0 L ] A4, 43F L1.B
EX] 160
L BRAGIECT COET { With ot Tniwr [= ] ] [ELN [
Fig 61 Cost Estimation Summary of /Cormmmunity Seslience Shoftor COnby
; Rate Amount
E.No. Particulars Definition Quantity
(Rs) | iiision INR)
1 This valll irmedlese thie coniErection of Commenity Resibance 43
Bz cpstrustionm Shelter along with all the services and lard costs. -
2z Ramtiatiam Exnking Buldng in CRS Wil Paail rdnosalisen 1o Pidipods 1.76
3 Mohie Pods & mokbile pods to cater willages aroend the weluk g 027e 21
Mtul®i Layered Plantation and
4 176 acre of plantation around the reservoir and stepwells 2.1
INEI'I'IEII'\' Forest 17,6 1 0004
5 Stepwell aldiga, pill 2E0000 25
& \Waker Harl.-ﬂl:in,g Encigides resaredir and check dams Lo Later 1o The wiater neads, BB
FROJECT COFT | I5.6

Fig. 51, Sraak up of Cosl Exfirnation of the WHOLE PROJECT

MEW SHEETS HAWE BEEN ATDIEDR BN THE EXCEL WORKBEOK TO FRCWIEE FLURTHER BREAXLIPOF THE CEIST ESTIMATNY
OF ELEMENTSSHOWS ABOVE. ALSO A NEW SUMMASTY TARLE (BOTTOMEHAS BEEM ADDED

THE PROWJECT WILL BE FLINDED USING CER{CORPORATE S5CIAL RESPOMSIBILITY) FUNDS. AND THEREFGRE MO LTHM
CALCULATHONG WILL BE APPLICABLE THERERY EFFECTRELY DRVING FIMANCIAL COETS TOZERD.

KINDLY REFER TO THE TABLE AT THE BOTTOM AND NEWLY ADDED SHEETS TO THE WORKBOOH FOR ACTLAL
COST ESTIMATE OF THE PROJECT {ESTIMATION INCLUDES ALL 3 ASPECTS COF THE PROJECTL
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6.7 SUMMARY OF EMBODIED CARBON

THE EMBODED TARSON CALCULATIONS ANDY ANALYSE HAS BEEM [XINE IN DESHM BLILDER,
EIVER CARBON TOOL COULE MNOT BE LSEDMIE T5 EACK CF GWT INFORMATION ON SESURED MATERALS EVEN
AETER LOCSING THROUGH MUMESRDILIE RESEARCH PAPERS

GIVEN BELOW ARE SCREENSHOTS FROM DESIGH BULDER SIMULATIONS SHOWING BASE CASE ILEFT) AND PROFUSED
CASE {RIGHT];
THEESE FRGURES WLL BE FLRTHER OFFSETED DLE TOrRELIRE OF EXETING STRLICTURES AND CREATITN OF EAREBOH
BIMES ARCUND THESTRLUEETURE M THE HEARFUTURE

[ T —— - ———— - T e TP

ek (ST
; WMMMM o 1apa Fles

| S singie Sl oeick (plasimend ot Woexl  THD =Eln | atras - - -

. ] . LRI 3 £ Tt gy s drne

| N e i T &1 s Wil | QovT ey

(T A we owp | Wewse @ 0w W

| Rl APar & Ditvar Saee Joestn F38 {6 3) '““ '" '” Eniciitace wall inssidedin 1595 mgs) TaART Mrmg )
L0t 2t . Frat spit (4 = 025 TS 1 HEEET £igis
 Groienid $ar 230 - Endry 020 S - = == — | [ |
Medrmmzigh I 1A SETmA (0 [Pl M ST~ ETHI Y ORGE SO g -« 119 - i

| St Tott 1y sl memzes ez T TmmEna meaeod

r— 7118

' Lcal shading a0 "

| a

Wiz madng a8 an

| Bup Tolm 2118 =iza 1106

PE—— — — i e o p— v
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6.8 GOALS
6.8.1 PRIMARY GOALS

Water Performance

Aim
To achieve 60% Walar sovings. Provide 30,737 725 L of waler reseradr [or Biumon
consumpiion. Imgohbon and economic use calcwlations will be done loter. "

Sirategies 2 ';
F{:lh:-w?n ara the strategies applied fo achieve the u::ur'n Water efficient plumbing « h
fituras, cual plumbing systerm. water rne-!am? drip Frigation usng bam AR
thioats, bioswalas, terraced ranchas, sura -:n'rchman'r wirmpe), Ponam Keni, Vaugant
oo, crop rolaticn, vagatativa filter sthips, rn::unw-:nar harvasting.

% WS [HE METER [HE METER FHE DDA, AT LEAES S, WATER AND
IEGEN @ TR ANSRATE 0 AN IE [l TTH 3 | RAIRET
WATIR (IiE 1 | e DRt WEWIDEY EXEHIFIE SEVEDN
- = COAHCIL CRUHTELY Aadly
Al YO FEFAIRED
Flg. 11. Process of webter metaring
Resilience
Aim _ _
Designing climate reslient stuchure, Credting [ob employment for of least 350 T
E,'Eﬂ ] [ of the rolal populchion). Py s
Resilisnt smn:!ure to withstand drought and natural calomities, adopt the changes -, .
in climote and maintoin fhemmal comfort. Function, cluster plonning. H iy
Resilience in terms of people will be buit up by seifing up bamboo cwing plant, p

cottoge industries for womaen like weaving clothas ang mats, haalth and hyglene,
nursing. vocotionol.

Energy Performance

Alm
To achieve farget EPI of 55 with energy sovings of 50%. il

Shotegles : @ :
This cim will be achieved by in1egurmn of passive design sirategies (mutual %, )
shoding, thermal mass, nafurdl ventlation dg-,d.?hr (diffused], reduce heat gain rames®
ithernal rmass], solor ponels.  peloton wheel energy generafion,  building
orentation, fenestration design, lighting, plug kboods, cooling loods.

Architectural Design

Stra 5
Modular daesign, community gatherng spoaces, cultural  hub,  thermally
comfortable environment, spaticl planning cccording o orentation, vegetative
shrading, cluster planning, and daylight potential to achieve a minirmuom of 20% of L
the arag throughout the vaar.

—-"—'-.___________,_,.d-?l"

Fig, 12, Cross wentilaion Fig, T3, Evaporative cooling
Affordability
Ajim - : wE
Cradle-to-cradle system of materal design. Q
Strategies 3 :
Lecal matenials | bamboo, wood), corstruchion Sodl reduced, 1B mainkEnance -_:_-‘
cast, modular design repefition, icility for the replicable module over a large fragan”

scale. Material specifications, modular corstruction, labour cost [local h:lbl:mrf
self-sustainable,

T D i oo i e ol




6.8.2 SECONDARY GOALS

Innowvation

Aim

Tainnovate on-sife water generation seciof to offset the water demand.
Shategies

Paloion wheal, woter fillration, waler collaclian system [an amalgamation of

traditiona methods and local matericl), water filtration through canals (macre ...,
and micre level], -4

L ]

- 4

oL coous @ MGHAIE 61’

T LS T o

A ."1.".1."'.

LEH L
| —— ] FLTER ? ( [

k2

SEAVTLD
CAsIHEL 1
CPFH 7
FLEER CHAMHEL
CHARC DU,

Fig. 14, Wabsr purificaiton 1 Fig. 5. Water purification 2 BIDHEWALER

Volue proposifion
Alm
Phasze-wize design to cater to user needs over fime.

Strategs
Mnduﬁfﬂdﬂﬂign. flexible moddes, expondable design as a future provision,
Rejuvenation of villoge through employed design sinategies.

Health and well-baing

Aim

Ensuring Indoer abfvirorimental quality [air qually, visual, themnal & acoustical
cormfort ). indoor air quakty, natural pains.

Shategies

Mud 5 used as matenal, air puifying plants, and shaded pathways with climbers
over bomboo shade. Indoor lighiing of 300 - 400 LUX, mdoos tempercture mange o

betwasn 20 - 24 dag C, (A Qualty Index] AQKS0, no VOO malerak, good A
ventilation [tleck and cross), Humidily bahwvaen 30% o 505, ? T

Social Stability

Social src:lb&li'r'r of the viloge can be sustained by providing congregational spoces
ke a cultural hub, community gathering spoce, and employment genarafion for
men ond women in fields, comnstruction, nebworking with different NGOs for
educating people and sating up voootional upskil programs.
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&.8.3 TERTIARY GOALS

Communicafion

Adm _ : B L
Te increcse aworeness aboul woter conservafion ond gain o beffer ~, .
understanding of efficient ogriculiure proctices s k .
Strategies bt

Colloboration with MGOs, Learning and teaching seminars 1o rackis ihe cument
water and agicultural situation. Targefing NGOs that will help in the afforestafion
of the environment.

Engineering and Operalions

Aim o L L
Minimize maoterial woste ond ernergy consumption duwing constrection & -
cparation. - f}gﬂ .
Stategies ., "3

Dprimﬁrlsing the structural systarmn definition ond service lunction of moduas through
proper channais, Ling construchion technigques which will be energy eflicient,

Embadisd Carbon

Ajrm e

Feducing embodied corbon as muech os possitie. by )
Strategies :'m"l
Using lecal materiok for construction. Cutfing fransportation costs. Innovafionsin =, .

micferial design and use to reduce cooling loods and efficiently reduce waste.,

HEALTH AME
WELL-BERG

P TERTIARY GOALE - "
ARCHITECTURAL e T : -l:'-":’:-}
5 - "".PESH:'IH :-' -1-‘:‘I .".- '-'* s _'__'_.-"' -
; 9 g 5 @‘f R :.m.: SCCIAL
. p— = P L "+ b P STARILTY
AFFCEDARE TY COMMUNICATICN 3 ':‘0{}5 ERABCIDIED
£ < CARAON
EMGINEERING AND
OPERATHORS

Fig. 16, Herarchy of goals
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6.9 WATER SUPFLY AND DRAINAGE LAYOUT

B veoERSUPRLY LAYOUT

L R B BLACKWATER AND
e - GRETWATER [DUAL
. PLUMBING} LAYOUT

Fig. 3 Water Suply mrvd Dralnece Layout
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6.10 ELECTRICAL LAYOUT

s

i 23 Elactrica Layout
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6.11 DESIGN MANAGEMENT PROCESS

[ — S ——

PROJECT APPROMCH COMMUNITY FIMNALIZING PROJECT INTERMAL REVIEW

AMDCHALLEMGES SELECTION PARTHER "'I-"""!;L'-'l Ay Shoeya 1
m#ﬁﬂ e ol The =iz selered beeng “Emﬁﬂ ner IH“H"mhﬂ”mdmfi
mmm mn;gn“:mturmm s lrn:l..gﬂ:dsﬁ:::m - orcep ol the proposal snd

it the faculty sk D g arshywi
1
[
o
P ——
! PROJECT PARTMER REVIEW
- DELIVERABLE 1 A, Amnsta Msidu, URVEE Pubhc Trust
]

= Intmion ol thought processin th
chmction

Ty
i .
B0 Gowin

o

by e -

v
INTERMAL REVIEW i
Graah mrsd Stratmigas i
1
1
i
1
i
i
i
i
@ .
WTERNAL REVIEW [
OF DELIVERSBLE 2 1 DELIVERABLE 2 MLLTIPLE DESHEN
Dr Poarvn Keskar, BArch. INTERATIONS
MLAnch, LEED &F, TERS Dlsbaiiacd prii srwd cone wigh
Eﬂh“ﬁﬂﬂfﬂﬂmﬂﬂl"'h the help of sirulstonrs
HEBC, AES, T, (1 -
Spittrg M plmneg irio
b parts. ane wih :
armticaly mogces otprnt.
and tha othor feiminga i
rertmors af mobde pods. L
S = = R .‘.{.‘,—"7'.*_1;.' ----- e T b
FINALISING DESIGN £RT RE
Crzak and

- e

r
.__ ........ —— .--_-----H*____.._*_------,“-

POST DESIGM SURVEY  FINALISING REPORT INTERMAL REVIEW
Cx P Kaikiat Pt
WITH VALUE ADDITIONS SMAERE Brick Sehl o
Brchitaciung - Reasoang and
mikgation of fochedonl probkes,
chaaCe O CxaTialion il g
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6.12 ACTIVITY MAPPING
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