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A net zero energy, multi-family home project is a niche area for the building and
construction industry. Much more so is a design that uses net positive energy
and net positive water. The Navjeet Infratech LLP multifamily housing building
in Alibag was renovated by Team Mi Casa from Dr. Y. Patil University to a net
positive design, which has net positive energy and net positive water as well as
reduced waste is thrown out from the system. A multidisciplinary team from
architecture and engineering disciplines developed the design.

The project was envisioned by Mumbai-based Navjeet Infratech LLP to serve
both the local residential market and as vacation houses for urban dwellers. For
middle-income groups and high-income groups, the property offers 1, and 2-
bedroom homes.  It is fairly unusual for a housing sector project to reach net-
positive status in an area with high humidity.rocedure with the aid of industry
partners and a data-driven, integrated design approach.

Residents of residential buildings are largely responsible for the energy and
water use in those structures. For this research, information about potential
building tenants was acquired from a variety of sources (e.g., Google search
volume trends and publicly available demographic data). Since the project was
designed as a vacation home, priority was given to recreational spaces and open
areas which are designed such that they remain shaded throughout the day. To
discourage the use of Artificial cooling, Green roof is provided and the
placement of buildings is done such that daylight in units is maximized whilst
the heat gain is minimized. 

With careful consideration of principles of building science, affordability of users,
market forces, and users' desire to upgrade their lifestyles, the project generates
electricity on-site using solar photovoltaic systems.  These have been placed over
the parking, providing shade whilst also generating electricity.  Given that the
region receives abundant rainfall, rainwater harvesting is done on-site and is
treated and reused for various purposes. With a higher percentage of softscape
used on site, rainwater is also allowed to percolate into the ground recharging
the water table. Greywater is also taken care of on-site and treated to use for
non-potable purposes. 
Waste management is another goal that was tackled by adding a compost pit
for the organic waste produced on-site.



SECTION 

1.Great Job. Your team has clarity in
identifying the required indicators to
analyse the energy performance.
2.Your team has listed the energy
conservation measures and also
attempted the energy load
calculations. Although a little more
clarity is desired in the calculations for
renewable energy generation. You
have set an impressive target EPI of 32
kWh/sqm. However, you have to
demonstrate the reduction of load
with annual energy analysis against a
baseline scenario, and energy
simulations are expected at this stage. 

1.Great Job. The impressive part is that
your team has not only focused on the
macrolevel issues but tried to address
them from micro-level and detail
them out. Impressed with the water
performance as well as the details of
the fixtures.
2.In your report, the section on water
consumption seems mixed up. A clear
and concise representation of the
source, consumption and storage
calculations, highlighting the Net Zero
aspect, will help put across your
thoughts more effectively. Although
you have made a water cycle diagram,
it needs the actual calculations to
make it comprehensive. Also, you have
to consider all uses of water including
HVAC systems. Do make it a practice
to mention sources for all numbers,
wherever you have taken a reference.

We have updated the energy load
calculation also added the necessary
simulations.

ENERGY
PERFORMANCE 

REVIEWERS
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Revised this on page 10 - 11

WATER
PERFORMANCE 

We have updated the water calculation
also mentioned the references used.



SECTION 

1.Its so unfortunate that your team
missed this component/section in the
report. I am pretty sure your team had
worked on it and might have missed
presenting it in the final report. From an
optimistic perspective, Its a good
learning, but unfortunately, cost your
team a few points.
2.Your report states that you will be using
locally available construction materials.
Along with the narrative of the low
embodied carbon materials and
construction technologies used in the
design, demonstration of reduction of
embodied carbon, through calculations,
is also expected at this stage. 

REVIEWERS
COMMENTS

OUR RESPONSE
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RESILIENCE 

EMBOIDED
CARBON 

1.Great Job. You are strong with your
basics and attempted each indicated
from the core and from a commonsense.
Impressed with the comparison of the
wind-load and seismic force data.
2.Your team's comprehensive approach
towards resilient design is shown,
through the risks defined and the
strategies proposed. You have identified
earthquake, cyclone, flood, food shortage,
pandemic, heat waves and pollution as
potential hazards and tried to address
them with design interventions.
Installation of warning systems and
regular drills to help the residents adapt
to it, is commendable. 

Team has worked and has also added
the additional required information in
this part of our report.

No response.
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5.RESPONSE TO REVIEWERS
COMMENTS

ENGINEERING
AND OPERATIONS 

ACHITECTURAL
DESIGN

1.Great Job. The video explainer is all that
is enough to answer your architectural
design. I am pretty impressed with the
design and conceptualization.
2.The development of the Architectural
design has been presented well. Going
forward, make sure construction details,
integration of engineering systems and
services, etc. are integrated well in to the
design.

 AFFORDABILITY 1.Nice Job. Your team made a great effort
to address the affordability.
Unfortunately, you missed to detail a
couple of points that you covered
through your narrations. Remember
tables and data gives additional points.
2.Your team has narrated the strategies
for obtaining economy in construction.
You need to demonstrate these, and also
quantify the monetary benefits from
energy and water reduction with actual
figures from your design and operations.
Construction cost analysis of the
proposed design compared with a
baseline design is expected at this stage. 

1.Nice Job. Your team made a good
attempt in consolidating all the relevant
data while designing the engineering
details. There are a couple of points
missing in the structural details, yet you
all addressed them through narrations.
2.Your team has presented a list of the
selected appliances and fixtures. Solid
waste management system flow is also
shown. However, design and right-sizing
of HVAC, electrical, water and structural
system, and their integration into
architectural design needs to be
elaborated with calculations.

We have added structural details and
also elaborated the calculations.

No response.

We have added the construction cost
analysis and also compared  proposed
and baseline costs.
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5.RESPONSE TO REVIEWERS
COMMENTS

INNOVATION 

HEALTH AND
WELL-BEING 

1.Great Job. I am impressed with the idea
of plantation and biodiversity that was
narrated. Unfortunately, your team forgot
to connect the earlier dots with health
and wellbeing. Kindly spend some time
on Health and Wellbeing, its the next big
thing in the Housing and Public Housing
Sector.
2.Your team has listed green spaces,
native vegetation and low-VOC paints, as
strategies to improve air quality. Going
further, you need to identify the
conditioned and nonconditioned areas in
your project and demonstrate air flow/ air
changes with calculation or simulation.
Also, annual simulations demonstrating
thermal comfort are expected at this
stage.

1.Great Job. I am very impressed with the
innovations. Especially the way you
played with the materials (for example
terracotta) and overall strategy with
respect to the water and energy. 
2.In this criteria of Innovation, you need
to identify one specific problem and
present one innovation as a solution to
that problem. It is unclear how your
proposed strategies will count towards
any actual innovation. You have to
demonstrate how your technology will
solve the problem, what is the market for
it, and also elaborate on its cost, benefits
and impacts.

VALUE
PROPOSITION

1.Great Job. You have given your best to
address all the requirements given by
your project partners.
2.This section is missing in your report. 

No response.

We have worked on Health and
wellbeing according to comments given

We have updated our work according to
comments given.
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E.APPROACH - 
The Team has been brought together by taking in voluntary participation based on the different skills of the
students from not just Architecture background but as well as from  engineering backgrounds with a
common goal and interest of creating a sustainable solution . A specific goal has been assigned to each
member to ensure a comprehensive design strategy based on the individual's skillset and interest guided by
the faculty lead,TRG and industry partners. The team's approach is based on discuss ,understand ,implement
and test modules. 

F. INSTITUTIONS - 
D Y PATIL DEEMED TO BE UNIVERSITY SCHOOL OF ARCHITECTURE, NAVI MUMBAI
Is a 25 year old architecture institute determined to  promote creativity and innovation in the fields of design
and architecture.The goal of the institution is to inculcate the educational ecosystem that thrives on diverse
choice-based learning, experimentation, critical thinking, innovation, collaboration, engagement with
technological advancement; while empathizing with the socio-cultural and ecological systems, to bring
about local and global transformation
and to focus on Excellence, Scholarship and Professionalism. The institution provides a 5 year bachelor
course in architecture and 2 year master course in urban design. 

VEERMATA JIJABAI TECHNOLOGICAL INSTITUTE,MUMBAI
estd. in 1887 as Victoria Jubilee Technical Institute has pioneered India’s Engineering education, research and
training ecosystem. Pre-independence, VJTI had been instrumental in driving industrial growth throughout
united India. Post-independence, VJTI played a pivotal role in setting up IITs and RECs of India and
strengthened the technology excellence of the country.Located in South Mumbai, VJTI is an autonomous
institution owned by Maharashtra State Government. The institute offers programs in engineering and
technology at the diploma, degree, post-graduate and doctoral levels.

G. FACULTY LEAD- 
Archana Agarwal – Faculty Lead
Professor, DYPUSOA, Nerul
Archana Agarwal is an Architect whose experience covers a wide spectrum
 of the facets of Architecture. Besides teaching subjects related to 
Environmental Architecture and focusing on sustainability in design, 
she takes interest in encouraging and preparing students for participation 
in various design competitions.

H. INDUSTRY PARTNER -
Godrej green building consultancy team has been associated with green buildings since 15+ years . They have
been a part of 500+ projects creating  close to 300 Mn sqft of Green Building Footprint. They will be guiding
us on how to design a green building and will check for GRIHA norms
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NAVJEET INFRATECH LLP, Is a real estate
development company run by Mr. Ashok C.
Thakkar,he is founder and director partner of
many companies amongst which is navjeet
infratech. He is a successful businessman
based in Mulund, Mumbai; involved in
Property Develop ment along with Land
banking. He has expertise in Land Acquisition
& has mastered the skill over land banking,
handling locals, legal expertise, registration
works, Govt. Policy expertise and a great team
of experts with him to handle any type of
projects. The company already has an
experience in developing a multifamily
residential housing in alibag called CLIFF
HAVEN CHSL.

7. PROJECT    
      INTRODUCTION

SOLAR DECATHLON
PROJECT INTRODUCTION

A.PROJECT NAME  
ECO EXOTICA

B.PROJECT PARTNER  

C.BRIEF DESCRIPTION
OF THE PROJECT

E.PROFILE OF OCCUPANTS 

The project is located in the Alibag, spread
over a small strip on the Arabian sea on the
southern side of Mumbai, Alibag capital of
Raigad district is a d destination well know
for its beautiful beaches and tourists spots. in
past couple of years Alibag has witnessed a
lot of economic and commercial activity
,including emergence of large SEZ projects,
making it an attractive investment with high
rental returns and has also become a primary
residential zone. he sprawl in the arena has
already witnessed apartment typology
buildings with 100 percent end users

 100 % end user MIG AND HIG  

F. HOURS OF OPERATION
 24 hrs ( primary residential )

G. LOCATION
Located in Alibag, in Raigarh district of
Maharashtra, India

H. CLIMATE
WARM AND HUMID 

I .AREA DETAILS
 1. SITE AREA = 11,234 SQ.M
2. BASIC FSI -1.1 , ADDITIONAL: 0.3 + ANCILLARY FSI.
3. PERMISSIBLE BUILT UP AREA = 24388.8 SQ.M 
4. PERMISSIBLE GROUND COVERAGE = 9,120 SQ.M 
5. PROPOSED BUILT UP AREA = 

FIG 7.1 LOCATION OF ALIBAG ZONE ON MAP
OF INDIA

The site is in a warm and humid climate zone
,the project is going to be phase wise
development ,the site has a 9m wide front road,
and is situated in the heart of the Alibag city 

11

D.PURPOSE OF PROJECT 
Build-Sell
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The project is located in Alibag City, about 100 kms far from Mumbai and is a vacation getaway
known for its beautiful beaches. Given its proximity to the city, this residential project was
designed to cater as holiday homes for city dwellers. Since the project is designed to fulfill the
needs as well wants of the tenants, therefore recreational spaces were a priority in the project.
Furthermore, the project is Net-Zero Energy, the entire energy requirements of  have been taken
care of on site, through solar panels. Waste management has been done efficiently throughout the
site, rain water harvesting has been doe as the region receives heavy rainfall. Resilience and
affordability is also achieved in the project through design and materials used. 

J. PROJECT SCOPE

K. TARGET EPI GOAL
32 KWh/M.SQ

L. ENERGY GENERATION
POTENTIAL
1. SOLAR ENERGY = 183750 KWH 



SOLAR DECATHLON
PROJECT INTRODUCTION

M. CONSTRUCTION BUDGET 
EIGHTY SIX CRORES THIRTY EIGHT LACKS 

TABLE 7.3 CONSTRUCTION BUDGET
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7. PROJECT    
     
 INTRODUCTION

GEOGRAPHICAL FACTORS - site shape - irrregular kite shaped. topography - the site is a flat
land. ground water - level is high since close to sea. soil type - alluvial soil , good for steeped,
combined,raft foundation  
SURROUNDING FEATURES- arterial and sub arteliar roads nearby cre ating sound and noise
pollution - good vegetation enebles good wind flows - development is majorly residential,
apart ment typology buildings can be seen over here - site overlooks barrel land into the
north and the west side which are the major direction of the wind too 
CONNECTIVITY - Sub arterial road of width 9m touches the site on the fornt side Highway
connecting alibag and pen is at 200 m from the site - Pimpalbhat bus stop at 7m walking and
panvel railway station 1.5 hrs by car.
ANALYSIS - looking at the climate use of shading devices , cross ventilation, use of light colors
on the building facade are passive startegies that can be used to minimize the load on the
building 

N. SITE ANALYSIS

FIG 7.4 LOCATION OF SITE
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8.GOALS AND
STRATEGIES 



8.GOALS AND
STRATEGIES 

15
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GOALS AND STRATEGIES
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1.ARCHITECTURAL DESIGN

north side units has a pleasent
temperature and ight
paves way for south western winds  

maximum of the parts face the
west and the south 
It blocks northen winds 

OPTION 2- 
TYPE -  major of the buildings facing in
the north 
PROS- 

CONS-  

paves way for south western winds  
and north eastern winds too 
minimum surface are exposed to
south and west .
mutual shading reduces the sun
exposed area.

OPTION 1- 
TYPE -  major of the buildings facing in
the east 
PROS- 

 
FIG.9.1.1 OPTION 1

FIG.9.1.2 OPTION 2

MASSING :

The buildings are placed in such a manner that mutual shading is observed as well as
the central recreational area remains shaded throughout the day.

FIG. 9.1.3 MASSGING SHOWING MUTUAL SHADING 
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LEGENDFIG.9.1.5 BUILDING 2 PLAN - 2 BHK FIG.9.1.4 BUILDING 3 PLAN - 1 BHK 

 SPATIAL PLANNING:

FIG.9.1.6VENTILATION

EVERY UNIT IS DESIGNED IN A
VERY COMPACT MANNER BY
USING MAXIMIM AREAS IN THE
MOST FUNCTIONAL AREAS AND
MINIMUM AREAS IN PASSAGE
AREAS ,MAKING IT A 
 ECONOMICALLY WORTH
UNIT.EVERY UNIT IS STEPPED
INSIDE SO AS IT CAST SHADOW
ONTO THE PRIOR WALL WITHOUT
HINDERING THE LIGHT AND WIND
ENJOYED BY THE SPACE.

ARCHITECTURAL DESIGN1.

FIG9.1.7 DIAGRAM FIG.9.1.8 SITE PLAN
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ARCHITECTURAL DESIGN1.
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Using passive design techniques is the first step towards designing a net zero energy building. A building's
form and design are guided by passive design principles, which channel the available natural resources to
provide thermal comfort. Designing net zero energy buildings is aided by these climate-specific strategies that
take into account the sun, wind, light, and microclimate. The early design stage decisions made about the
building's form, orientation, shading, and ventilation have the greatest influence on the building's energy
usage. By choosing the right orientation, exterior shading, quantity of glazing, and natural ventilation,
proposed passive design solutions seek to reduce the need for cooling during the summer and heating during
the winter.

PRE DESIGN - SITE ANALYSIS
SOLAR DECATHLON 19

2. ENERGY
PERFORMANCE

2.A CLIMATE AND PASSIVE STRATEGIES

FIG 9.2.1 DAYLIGHT SIMULATION

FIG 9.2.4 VENTILATION

FIG 9.2.2 MUTUAL SHADING

FIG 9.2.3 SUN PATH 

LIGHTING
The lighting in the spaces was
designed to comply with NBC
2016 and achieve 27% reductions
over ECBC 2017 recommended
lighting loads at the building level.
The design strategy was to use
efficient LED lights with Task
lighting to optimize the lighting
loads.
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2. ENERGY
PERFORMANCE

FACADE
Reducing the south and west side
surface thus to decrease the solar
heat gain and maximizing the
north and east side surface to
enhance good solar rays

FIG 9.2.6 WINDOW WALL RATIO

ECBC in a prescriptive approach
recommends a maximum WWR of
40% in this climatic zone

FIG 9.2.5 TEMPRATURE HEAT GAIN AND ENERGY CONSUMPTION 



SOLAR DECATHLON 21
STRATEGIES

2. ENERGY
PERFORMANCE

FIG 9.2.7 ELECTRICAL LAYOUT FOR 1BHK AND SWITCH BORAD SCHEDULE

FIG 9.2.8 ELECTRICAL LAYOUT FOR 2BHK AND SWITCH BORAD SCHEDULE

2.B ELECTRICAL LAYOUT
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7.C  SOLAR POTENTIAL

FIG 9.2.9 ELECTRICAL LOAD OF THE PROJECT

2. ENERGY
PERFORMANCE

Our on-grid solar system generates an impressive 11,44,827
Wh of energy, which not only powers our site but also
contributes to the grid, reducing our carbon footprint.
Additionally, we have dedicated space for off-grid energy
generation, allowing us to store energy for emergency
purposes. This ensures that we are prepared for any power
outages or emergencies and can continue to function
sustainably.

FIG 9.2.11 SITE PLAN SHOWING SOLAR ROOF, RAINWATER
HARVESTING AND COMPOST PIT 

FIG 9.2.10 SOLAR PANELS ABOVE PARKING  



FIG 9.3.1 BASE CASE V/S DESIGNED CASE

base case ( per day liters) 
146880

proposed case ( per day liters) 
79424

reduced percentage 
54.07

Type of building

1bhk 

2bhk 

NO. of flats per floor 

4

4

No. of floors 

8

8

No. of wings 

4

2

Total no. of flats 

128

64

occupancy 

5

7

total 

total occupancy 

640

448

1088

SOLAR DECATHLON
RESILIENCE
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EFFICIENT LOW FLOW WATER FIXTURES
Low flow efficient fixtures with flow restrictors which uses the high pressure technique are used to create
same water pressure and uses less water. . These restrictors reduce water use by up to 80% without reducing
flow. These fixtures enable us to use 46% less water, from 135 L/person/day to 72.9 L/person/day. 

WATER TREATMENT
On-site water treatment facilities are set
up to handle and repurpose the
wastewater produced onsite. These are
built to extract and reuse the treated
sewage water as well as to convert the
raw sewage into a waste that is easier to
handle. Sludge and cleaned sewage
water are the final products.

3. WATER PERFORMANCE

FIG 9.3.6WASTE WATER RECYCLE

FIG 9.3,2A WATER USAGE

FIG 9.3,3 OCCUPANCY

FIG 9.3,4 TOTAL WATER REQUIRED

FIG 9.3,5 USAGE OF WATER 

FIG 9.3.7WPORTABLE/NON PORTABLE WATER FIG 9.3.8 NO OF RAING DAYS VS MONTH
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3. WATER PERFORMANCE

KHOLER shower, Features Racetrack Waterway that
ensures equal distribution of water through the
showerhead and delivers a revitalising spray with full
coverage.

Jaquar Lyric Chrome Sink Mixer with Regular Swinging
Spout.

Delta Faucet 22900-I ABS Health Faucet with SS-304 Grade
1.25 Meter Flexible Hose Pipe & Wall Hook, Jet Spray.

Wall Hung Toilet With Quiet-close.

Stainless Steel 5x5 inch SS Floor Trap.

The projected disposal or use of the treated
sewage water and sludge is the most
significant part of a sewage treatment facility
from an environmental perspective. We have
proposed SBR sewage treatment plant
because of its affordability.  The SBR is a fill
and-draw activated sludge technology for
wastewater treatment. The wastewater in this
system is put to a single "batch" reactor,
treated to get rid of unwanted elements, and
then released.

FIG 9.3.9 WATER CONSUMPTION 

FIG 9.3.10 FIG 9.3.10

FIG 9.3.11 EFFIENCY FIG 9.3.12 WATER FILTARATION
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3. WATER PERFORMANCE
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NET POSITIVE WATER PERFORMANCE

HARVESTING > CONSUMPTION



SOLAR DECATHLON
RESILIENCE

MONTHLY ELECTRICITY BILL                2248                             209                      Expense @Rs. 3.55/kWh

NET-POSITIVE WATER                               0                                19                       10% OF CAPEX ANNUALLY

NET MONTHLY EXPENDITURE            2248                             228                   Σ EXPENSES - Σ EARNINGS

ANNUAL SAVINGS                                     0                              2020                   (2248-228) 

One of the key problems with sustainable
development and construction is the cost of
construction for developing nations. Despite
growing global awareness of the benefits of
sustainable building, costs for resources and
labour in the industry have been rising steadily.
Owing to these increases, the methods to be
employed to attain sustainable construction
through effective and cheap procedures may be
challenging to ascertain but may ultimately
show to be useful. Buildings that use less energy
have lower financial risks since they are more
cost-effective to operate, which promotes
stakeholder confidence.

The cost of fly ash brick is approximate 30%lower than
clay brick. Fly ash bricks are  cheaper than clay bricks.
This is because fly ash is a waste material produced by
coal-fired power plants and is abundantly available. In
contrast, clay bricks require high-quality clay and involve
an energy-intensive manufacturing process, making
them more expensive.
Moreover, the use of fly ash bricks also has environmental
benefits as it reduces the amount of waste sent to
landfills and lowers the demand for clay bricks, which
can help conserve soil resources.
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3. WATER PERFORMANCE

RAINWATER HARVESTING 
Rainwater is gathered from roofs or other hard and
soft surfaces and treated on-site for reuse, the water
collected from the roof can be utilised for non-
potable purposes such car washing, cooling tower
make-up water, toilet flushing, and irrigation and is
also made usable for residents' everyday needs by
filtering before being used. Harnessing rainwater
collected from roofs and surfaces reduces the
quantity of municipal drinking water used and
creates the potential to conserve a large amount of
water annually in the event of a water crisis. The
major source of rainwater collection comes from
rooftops, hardscapes, and softscape sections. Our
yearly rainfall, according to the last five years'
records, is 1.91 m. Approximately 2635.30 kL/m³ of
annual rainfall is collected from rooftops, 5104.54 m³
from hardscapes, and 2700.38 kL/m³ from
softscapes. 

4.AFFORDABILITY

BASE CASE        PROPOSED CASE               NOTES

Since the units are well lit, there is no 
 need to use tubelights and light bulbs
during the day. this reduces dependency
on electricity

FIG .9.4.1 SIMULATION SHOWING DAYLIGHTING

FIG 7.16 RAIN WATER HARVESTING



Time      
    (Year)

Capital
Cost
(INR
Million)

Annual
 
 Mainta
nance
(INR
Million)

Utility 
Cost       
   (INR
Million)

Replace
ment
 
 Cost      
       
(INR
 
Million)

Total
Cost       
       (INR
 
 Million)

Time
Capital
Cost

Annual
 
 Mainta
nance

Utility
Replace
ment

Total
Cost       
       (INR
 
 Million)

0 642.2       642.2 0 649.7       649.7

1   5 8   13 1   0.75 0.5   1.25

2   5 8   13 2   0.75 0.5   1.25

3   5 8   13 3   0.75 0.5   1.25

4   5 8   13 4   0.75 0.5   1.25

5   5 8   13 5   0.75 0.5   1.25

6   5 8 15 28 6   0.75 0.5   1.25

7   5 8   13 7   0.75 0.5   1.25

8   5 8   13 8   0.75 0.5   1.25

9   5 8   13 9   0.75 0.5   1.25

10   5 8   13 10   0.75 0.5 2 3.25

11   5 8   13 11   0.75 0.5   1.25

12   5 8 15 28 12   0.75 0.5   1.25

13   5 8   13 13   0.75 0.5   1.25

14   5 8   13 14   0.75 0.5   1.25

15   5 8   13 15   0.75 0.5   1.25

16   5 8   13 16   0.75 0.5   1.25

17   5 8   13 17   0.75 0.5   1.25

18   5 8 15 28 18   0.75 0.5   1.25

19   5 8   13 19   0.75 0.5   1.25

20   5 8   13 20   0.75 0.5 2 3.25

21   5 8   13 21   0.75 0.5   1.25

22   5 8   13 22   0.75 0.5   1.25

23   5 8   13 23   0.75 0.5   1.25

24   5 8   13 24   0.75 0.5   1.25

25   5 8   13 25   0.75 0.5 10 11.25

      Discount Rate 10%       Discount Rate 10%

      Life Cycle Cost 776.15       Life Cycle Cost 663.04

SOLAR DECATHLON
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We see that although the initial cost is high, we save saved around 100 million rupees over
the years. 

4.AFFORDABILITY

FIG 9.4.2 COST ESTIMATION 
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5. VALUE PROPOSITION 

FIG 9.5.1 TOTAL PROJECT COST 

FIG 9.5.2 LIFE CYCLE COST 
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6. EMBODIED CARBON

 FIG 9.6.1 .MATERIALS USED  EMBOIDED CARBON AND INVENTORY 

FIG 9.6.2 CONSTRUCTION CALCULATION  

  9.6.3 GLAZING EMBODIED CARBON AND INVENTORY 
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Alibag Project area falls under Seismic Zone-IV.
It means that the area falls under “High
Seismicity-hazard zone”. There were no records
of any volcanic eruption in Alibag region of
Raigad District. 
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7. RESILIENCE

WIND AND CYCLONE
HAZARD.
Trees are not present close
to the building. Hence
uprooting trees will not
damage the building. 

FLOOD HAZARD
Plinth  of 0.9 is  provided
This ensures that the living
spaces are safe from
floods, stilt floor for
parking is also given

FOOD SHORTAGE
Terrace garden is provided
where garden crops can
be grown

ADAPTING TO THE
PANDEMIC
Community spaces are
provided

HEAT WAVES
Roof and wall sections
with reduced U-values
are provided to reduce
heat gain inside the
building.

POLLUTION
RESISTANCE
Placement of trees
along the periphery of
site, ensuring better air
quality on site

FIG. 9.7.8WASTE MANAGEMENT ON SITE

FIG.9..7.1SEISMIC ZONE MAP OF INDIA 

FIG.9.7.2 CATERING WIND AND
CYCLONE HAZARD

FIG.9.7.3 CATERING FLOOD
HAZARD

FIG.9.7.4 CATERING FOOD
SHORTAGE

FIG. 9.7.5  ADAPTING TO THE PANDEMIC

FIG. 9.7.6CATERING TO HEAT WAVES

FIG. 9.7.7CATERING TO POLLUTION
RESISTANCE

FIG. 9.7.10 B COMPARISION BETWEEN WIND LOAD

FIG. 9.7.9 A COMPARISION BETWEEN SEISMIC FORCES



SR NO. FIRE PROTECTION DESCRIPTION

1 FIRE EXTINGUISHER 1 PER FLOOR

2 WET RISER PROVIDED AT ALL FLOORS

3 AUTOMATIC SPRINKLER SYSTEM
PROVIDED FOR THE ENTIRE

BUILDING

4
AUTOMATIC ALARM AND

DETECTION SYSTEM
PROVIDED FOR THE ENTIRE

BUILDING

5 SITE HYDRANT
PROVIDED AT 30 M THROUGHOUT

THE SITE

6 BUILDING HYDRANT
PROVIDED AT 15 M CLOSE TO

BUILDING EDGE

SR NO. RISKS PREVENTIVE MEASURES

1 Natural disasters
 Preventive actions are considered for hazard
resistant construction as mentioned earlier.

2 Slips and trips
 All areas are well lit including stairs to

prevent slips and trips. Usage of anti-slip
materials in lobbies and staircases

3
Lack of preparation

during a risk
 Installation of a warning system and required

drills for its use. 

SOLAR DECATHLON
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Grid layout is maintained
while placing the
columns so that
maxiumn structural
strength is  acheived
hence making the
structurally sound and
earthquake resistant,
which was requirement
given that the site fall
under Seismic Zone IV

7.RESILIENCE

Community Health: Provision of green open spaces as well as green roofs, which can promote interaction
amongst the residents The community spaces are placed such that their usage is ensured by locating them
centrally, ensuring that the area remains in view while still being private, and having it shaded throughout the
day. The internal roads are made entirely  pedestrian and the ramps to stilt parking are on the peripheral road

8.HEALTH AND WELL BEING

Fig.9.7.11 Earthquake resistant model software Fig.9.7.13 Fire  Safety Layout

Fig.9.7.12 Column Grid Layout

FIG 9.8.1 Stilt showing ramp on outerside
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8. HEALTH AND WELL BEING

GREEN BARRIERS
We have provided green roofs and green walls in our design which can
play a significant role in improving the health and wellbeing of people

Green Roofs: The use of green
roofs on buildings can help
mitigate the urban heat island
effect and reduce energy
consumption in buildings. Green
roofs can also provide additional
space for community garden.

Green Walls: Green walls, also
known as vertical gardens, can
help to purify the air and regulate
temperature in buildings. They
can also provide a sense of nature
and improve mental health.

INDOOR AIR QUALITY
Indoor air quality can have a significant impact on the health and wellbeing of residents in apartments. 
 Following are the some of the methods used in the design to improve the indoor air quality 

Ventilation : Proper ventilation is
crucial for maintaining good air
quality. It is ensured that each unit
gets a proper ventilation. This helps
in removing pollutants and keep the
air fresh

Plants: Most of the trees and plants planted on site are the ones
locally available. Certain plants can help purify the air by removing
pollutants and adding oxygen. Hence it  is a sustainable and
responsible way to beautify and improve an area's ecosystem, and
can help create a more resilient and healthy environment.

MINIMIZING OZONE
DEPLETING
Use of alternative energy sources,
such as solar helps in reducing the
need for fossil fuels that contribute
to ozone depletion. Hence
maximum use of solar panels is
done on site

LOW VOC PAINTS

Use of Eco friendly paint by Asian
Paints as the company has
substantially reduced the VOC
content in its paints to comply with
international standards, as specified
by the Green Seal Standard for
Paints & Coatings. 

SEPERATE SMOKE ZONE
Separate smoke-free zones in apartments are provided and they 
 certainly improve the health and well-being of residents.

FIG 9.8.2 VENTILATION LAYOUT 

FIG 9.8.4  SOLAR PANELS ON PARKING  

 FIG 9.8.5 GREEN ROOF MODEL   FIG 9.8.6 GREEN WALLS MODEL  

FIG 9.8.3 PLANTATION   
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GREEN WALLS
Green walls are part of the strategy for more
sustainable buildings and, because of their
ability to absorb heat (sunlight) and water, they
are excellent solutions for heat management,
reduction of building energy costs, and water
management.

TERACOTTA BLOCKS
These prefabricated blocks can be integrated into the
115mm thick walls, facing the direction of the wind,
speeding up construction and adding more
aesthetically attractive effects to the facade, breaking
up the monotonous appearance of the structure.

GREEN ROOF
Green roofs offer added benefits such as
reducing and filtering stormwater runoff;
absorbing pollutants and carbon dioxide;
providing natural habitat; and in the case of
intensive green roofs, serving as recreational
green space. 

9. INNOVATION

FIG 9.9.1 SECTION OF GREEN WALL

FIG 9.9.3 GREEN WALL

FIG 9,9,4  GREEN ROOF

FIG 9.9.5 STAIRCASE ELEVATION

FIG 9.9.2 GREEN WALL

https://www.researchgate.net/publication/266078897_Green_wall_systems_A_review_of_their_characteristics
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MARKET POTENTIAL
.The projects site is fortunately located in Alibaug  which has immense scope due to its proximity to the
metropolitian city and its natural beauty, opening a large market for second homes to the HIG as well as MIG
groups. The scalability of the project increases as it is catering to both HIG and MIG  due to its affordabilty

Alibaug is connected via roadways through Pen. Many state transport buses are available to reach directly to
Alibaug Beach from major cities like Mumbai, Pune, Nashik, Goa. Traveling from Pune to Alibaug via road, one
can take the Lonavala route, which is the shortest, or the Mulshi route. Pune to Alibaug is 140km and Mumbai
to Alibaug is 110km via roadways
The land market in Alibaug has seen a 150% development
in the most recent decade itself.  The greatest bit of leeway
of putting resources into a home in Alibaug is that you get
the opportunity to move away from the confined and
rushed way of life of the city , hence most of the people
consider buying second homes in alibaug .

Though the project was initially planned for a target
audience looking for second homes for holiday retreats or
investment homes, the project still caters to the needs and
wants of local residents looking to improve their quality of
life
 

Potential target market

FIG 9.10.2 TENANTS FIG 9.10.4 INVESTORS FIG 9.10.5 CONTRACTORS FIG 9.10.6 LOCAL PEOPLE

SCALABILITY 
The current idea, which has the potential to serve as the prototype model for a residential building,
has developed through careful examination of previous design iterations. Regardless of being client-
specific, the concept addresses both the current needs of the residential complex and the demands of
its residents on a larger scale.
Keeping this is mind, few inovations has been introduced such as green roof, green facade, teracotta
facade

10.SCALABILITY AND
MARKET POTENTIAL

FIG 9.10.1 PIE CHART SHOWING SALE
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10.SUSTAINABLE BUILDING
MATERIALS

FIG 9.10.7 FLYASH BRICKS FIG 9.10.8 BAMBOO FIG 9.10.9 DOUBLE GLAZED WINDOWS

FIG 9.10.10 TERACOTTA BLOCKS
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GOALS AND STRATEGIES

1 BHK
66.7%

2 BHK
33.3%

FLATS
48.9%

OUTDOOR AMEINITIES
33.8%

AMEINITIES
17.3%

LIVING ROOM
34.9%

BEDROOM
26.5%

TOILETS
13.9%

KITCHEN
12.5%

BALCONIES
12.3%

LIVING ROOM
32.7%

BEDROOM
30.8%

KITCHEN
13.1%

BALCONIES
11.1%

TOILETS
7.1%

LOBBY
5.2%

FIG 9.11.1 PIE CHART SHOWING
SPACES CONSUMED

FIG 9.11.2  PIE CHART
SHOWING SPACES

CONSUMED
FIG 9.11.3 BRIEF

FIG 9.11.4 AREA DISTRIBUTION IN 1BHK AND 2BHK FIG 9.11.5 AREA DISTRIBUTION IN 1BHK AND 2BHK INTERNAL 

FIG 9.11.7 AREA DISTRIBUTION IN 1BHK 

FIG 9.11.8 AREA DISTRIBUTION IN 2BHK FIG 9.11.6 FSI CALCULATION 

11.APPENDIX

 BUILDING AREA PROGRAM1.



SOLAR DECATHLON
BUILDING AREA PROGRAM

37

11.APPENDIX

2. ARCHITECTURAL DRAWINGS
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11.APPENDIX

3. ARCHITECTURAL DRAWINGS
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11.APPENDIX

3. ARCHITECTURAL DRAWINGS
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11.APPENDIX

3. ARCHITECTURAL DRAWINGS
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3. ARCHITECTURAL DRAWINGS
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11.APPENDIX

3. ARCHITECTURAL DRAWINGS

FIG 9.11.14 2BHK SECTION 
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11.APPENDIX

3. ARCHITECTURAL DRAWINGS

FIG 9.11.15 SECTION 
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11.APPENDIX

3. ARCHITECTURAL DRAWINGS
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3. ARCHITECTURAL DRAWINGS



SOLAR DECATHLON
BUILDING AREA PROGRAM

11.APPENDIX

46

FIG 9.11.16 VIEWS OF THE PROJECT

3. ARCHITECTURAL DRAWINGS 4.ENGINEERING DRAWINGS

FIG 9.11.16 VIEWS OF THE PROJECT
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11.APPENDIX

4.ENGINEERING DRAWINGS
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11.APPENDIX

4.ENGINEERING DRAWINGS

FIG 9.11.18 ELECTRICAL LAYOUT FOR 1BHK AND SWITCH BORAD SCHEDULE
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4. ENGINEERING DRAWINGS

11.APPENDIX

FIG 9.11.19 ELECTRICAL LAYOUT FOR 2BHK AND SWITCH BORAD SCHEDULE
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5. OUTLINE SPECIFICATIONS 

11.APPENDIX
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11.APPENDIX

6. ENERGY SIMULATION INPUTS

7. NET-ZERO WATER CYCLE DESIGN AND CALCULATIONS

FIG 9.11.21 NET ZERO WATER CYCLE 

FIG 9.11.20 ENERGY STIMULATIONS 



SOLAR DECATHLON
BUILDING AREA PROGRAM

52

11.APPENDIX

7. NET-ZERO WATER CYCLE DESIGN AND CALCULATIONS

8.EMBODIED CARBON CALCULATIONS

FIG 9.11.22 EMBOIDED CARBON 

FIG 9.11. 22 NET ZERO WATER CYCLE CALCULATION  



12. LOAD SIMULATIONS FOR  1 
 BHK UNIT 
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FIG 9.12.1 FLAT LAYOUT

FIG 9.12.2  STIMULATION 1

FIG.9.12.3 STIMULATION 2

FIG.9.12.4.GRAPH OF STIMULATION

SOLAR DECATHLON
DESIGN

FIG. 9.12.5 DAYLIGHT ANALYSIS



Jaquar Alive Chrome Finish Control Flush Plate.

Tubelight FTL 14W – T5/065 Fluorescent LED Tubular Lamps.

Least power consuming fan - 26 W per hour only, 65%
power saving as compared to a regular fan of 75 W power
consumption.

SYSKA 9W B22D Led Cool Day Light Bulb

Palfrey Electric Extension Board - 16A/20A + 16A/20A with
Two Switch and Heavy Duty 3 Meter Wire (2200W).

6 AX BELL PUSH WITH IND. SWITCH.

25 A POWER UNIT Complete package for AC, geysers,
inbuilt Overload Protection, Suitable for 4 Module.

FIXTURE             CONVENTIONAL     HIGH EFFECIENCY

SINK MIXER

JET SPRAY

FLUSH

SHOWER

TOILET

NAHANI 
TRAP

FIXTURE           CONVENTIONAL       HIGH EFFECIENCY

TUBELIGHT

CEILING FAN

LED BULB

SWITCH
BOARD

DOOR BELL

POWER UNIT
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FIG 9.12.6 .FIXTURE TABLE 1 FIG 9.12.7 .FIXTURE TABLE 2

FIG 9.12.8  FIXTURE TABLE 3
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14.LETTER OF
CONFIRMATION
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BONAFIDE CERTIFICATES 

14.LETTER OF
CONFIRMATION


