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Team name : Team NOVA 

Lead Institute : Jamia Millia Islamia, New Delhi 

Partner Institute : Amity University, Noida

Division : On- site Construction Worker Housing (CWH)

Team Members :

ISRA AIMAN (Lead) 
B.Arch. (3rd Year, JMI)

FATIMA ADASHIA 
 M.Arch. (2nd Year, BS, JMI)

Energy Performance

HIBA MASHHOOD
 M.Arch. (2nd Year, BS, JMI) 

Water Performance

SOHAIL ALI
M.Arch. (2nd Year, BS, JMI)

Health and Well-being

MAAZ KHAN
B.Arch. (3rd Year, JMI)
Architectural design &

Affordability 

MAHENOOR FATIMA
B.Arch. (3rd Year, JMI)

Resilience

MOHD. ALI OVAIS
B.Arch. (3rd Year, JMI

 Value Proposition

SALEHA NAZ
B.Arch. (3rd Year, JMI)

Architectural Design, Area 
Analysis & Innovation

GARVIT SACHDEVA
B.Arch. (3rd Year, JMI)

Embodied Carbon

ARYAN ARORA
B.Arch. (5th Year, Amity Univ.) 

Innovation

MOHAMMAD JAFAR KHAN
B.Tech. (3rd Year, Civil., JMI)
Engineering and operations

SUFYAN AHMAD ANSARI
B.Tech. (3rd Year, Civil., JMI) 
Engineering and operations, 

Embodied Carbon

Team Approach

The SDI's 10 contests have been taken into consideration, and an integrated strategy has been 
used. A contest has been allocated to each participant based on their academic qualifications 
and inherent skills. Our team has been subdivided into simulation, calculation, modelling, and 
presentation groups, with each team member contributing to the architectural design.
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Our goal is to adhere to an evidence-based design process in which design choices are 
supported by analysis of the available data. We have been setting up regular meetings 
with the faculty and the team members, both in person and online.

Background of the lead institution :

Jamia MIllia Islamia is the 3rd top University in the country as per the 
NIRF 2022 rankings. Complementing its mission i.e ‘Social concern & 
Innovation’, its Faculty of Architecture & Ekistics has a vision to train the 
students to create Architecture with soul.

Ar. Mohd Firoz Anwar- Associate Professor
Architecture Faculty at FAE JMI, New Delhi. Specialized in 
Architecture, Low Cost Construction Techniques and 
Nanotechnology in Architecture. He did his B Arch with Honours 
from AMU and M Arch (First Position) from IIT Roorkee. He has 
more than 23 years of experience in academics.

Faculty Lead

Fahad Bin Khurshid- Assistant Professor
Architecture Faculty at FAE JMI, Specialized in Earthquake 
Engineering, Pursuing PhD from Department of Civil Engineering, 
Faculty of Engineering & Technology, JMI.

Faculty Advisors

Nabeel Ahmed Khan- Contractual Faculty
Engineering Faculty at FET JMI, New Delhi. Specialized in Structural 
Engineering, He did his B.Tech from JMI and MTech in Structural 
Dynamics from IIT Roorkee, with a PhD in Structural Engineering 
from IIT Delhi.

TEAM  INTRODUCTION

Industry Partner
Abdul Azeem
Product Engineer

Company- Employwise
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Project name: Aashiyan

Project partner: Larsen & Toubro Construction

           Key individuals involved: *Name of the project manager requested to be kept
confidential*

            Planning Engineer: Padmadip Joshi L&T WET

Larsen & Toubro (L&T) is a major Indian technology, engineering, construction, 
manufacturing, and financial services firm with international operations. Their main 
line of business is the construction of various structures such as commercial, 
industrial, transportation, heavy civil infrastructure, power transmission and 
distribution, and water & effluent treatment plants.

Project Background

Water resources in South Gujarat are limited, which has an 
impact on its overall growth. The goal of the project is to use the 
extra water at the Ukai reservoir in the Tapi District to irrigate 
the command area's (Narmada and Surat District's) water 
supply via an underground pipeline distribution system. For the 
16919 Hac. Command area, an underground distribution 
network is suggested for field-to-field irrigation.

Brief Description Of The Project:

Engineering, Procurement and Construction 
(EPC) aims for Construction of Pumping Station - 
4 Nos. at various locations and transmission of 
500 cusec of water by supplying and laying M.S. 
pipeline of various dia including designing, 
providing, lowering and laying underground 
pipeline distribution network in command area 
with allied works, etc. with O&M of 10 years.

Location: The proposed site is near Ukai 
Village, Songadh, Tapi District, Gujarat.

Climate zone: Hot and dry climate zone 

Connectivity:The site is 330 km from 
Ahmedabad, 220km from Vadodara and 
100km from Surat via road and 20km from 
Vyara Railway Station with the nearest 
airports of Ahmedabad, Surat and 
Vadodara.

Mode of transport to the site: By walk, 
mini bus, or car

Figure 1: Workers engaged 
in construction

Figure 2- Site Accessibility

Figure 3- Site Boundaries
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Ownership: The land is owned by regional 
farmers and is handed over to L&T on lease from 
23rd Oct 2020 to 22nd Oct 2030.

Status of project: The site houses 2 labour camps 
PS2 & PS3, each with 90 workers currently 
(Maximum Capacity = 160 each).

Site Area: 8000 sqm

Permissible built up area: 18000 sqm

Permissible ground coverage: 6000 sqm

 Estimated built up area: 3323 sqm

 EPI Target: 29 kWh/m²/year

Estimate of on-site renewable energy 
generation potential using solar panels = 8628 
kWh/m²/year

Figure 4- Layout of the existing workmen camp

Table 1:- Workers Profile

Socio Economic context:

The camp comprises of both migrant and regional workers, 
majority of which make up to 80% of the workforce 
belonging to states of UP and Bihar, while the rest 20% 
belong to various parts of Gujarat.
Electricity is made available through DG sets kept on site. 
Water is supplied through a borewell, which can be stored 
in storage tank. 

Figure 5: Workers engaged in construction

Figure 6:Camp toilets close to forested area

Existing challenges:

The site is located in a remote location with poor 
connectivity to its surroundings.
Situated with forest land around it, transportation and 
access are a key challenge to site.
Human movement and machine operation scares the 
wildlife and risks trespassing of wild animals on site. 

Regional resources:

The site has abundance in bamboo, stone and wood as 
it’s regional materials. 
Lying in close proximity to stone mines of Songadh, it 
provides good availability of stones for construction. 
Crushed stones hold potential of being used as 
aggregates whereas stone dust could be used as setting 
bed for stone pavers.

Figure 7 :Mining work at Songadh
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ENGINEERING AND OPERATIONS
                        GOAL: To minimise material use and maximise structural efficiency that gives                         
.                        optimum cost. Devise an operational plan that ensures accurate function of         
.                             units
                            ACHIEVEMENTS:

● using ricron panel made up of waste plastic in wall and roof.
●  by using steel frame and concrete foundation.
● Using HSFG bolt system ensures accurate function of units which can help 

streamline the construction process.

ENERGY PERFORMANCE

                            GOAL:  EPI target 26 kwh/m2/year 
                                         ACHIEVEMENTS:

● Achieved Epi= 13.10 Kwh/Sqm-Year
● Total annual energy savings= 1,17,187 kwh

WATER PERFORMANCE

                                         GOAL: Becoming Net Positive in Water Consumption
                                        ACHIEVEMENTS:

● Efficient toilets like Dual flush toilets should be used which has 2 flush- 
6litrs/flush and 3litre/ flush

● Low water use urinals consume upto 0.8litres /flush while the 
conventional use upto 4 litres/flush

GOALS 

6

EMBODIED CARBON

                                GOAL: To Achieve minimum or less Carbon emission i.e. 150kgCO2e/m2                                                          
.                                   on       completion of On-site construction workers housing. 
                          ACHIEVEMENTS:

● Roof, flooring and walls made of ricron panels which have low 
carbon emission factor of 0.56 kg.CO2.e/m2.

● All the materials sources lie within the range of 150 km lowering 
the impact of carbon emission caused by transportation.RESILIENCE

GOAL: To make structure withstand seismic and cyclonic forces. To make it resistant to fire and 
extreme weather conditions.

                 ACHIEVEMENTS:  
● Using Mild steel  as a structure framework to withstand lateral shockwaves of 

earthquake forces and also resist wind up to 123 mph.
● Using ricron eco roof sheets for roofing to resist adverse weather condition 

and also to resist fire.
● By providing on site medical services for emergency, reserves of water, food 

and sanitation and power generators and batteries in case of collapse of 
power transmission.
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ARCHITECTURAL DESIGN
GOAL:  To design spaces that fulfill the needs of the users and provide comfort in terms 
of ventilation, heat,etc.

    ACHIEVEMENTS:
● By providing courtyard within the community space that will regulate 

ventilation and also act as a social interactive space.
● By providing fenestration on the shaded side so that it can utilise proper 

air and cut heat waves.

VALUE PROPOSITION
GOAL:To provide a hygienic and comfortable living unit for users, with a modular and 
movable solution that eliminates waste with net zero energy and net zero water applicable 
pan India

    STRATEGIES:
● Using of biogas plant to eliminate waste generated from site
● Replacing use of high embodied carbon material with low or negative carbon 

embodied material to reduce carbon footprint.
AFFORDABILITY
                           GOALS:

● Reducing building cost and time by the use of ricron panels and simple 
joinery rather than traditional porta cabins.

● Ensuring negligible Maintenance requirements.
● Minimizing transportation costs.

ACHIEVEMENT:
● Lesser overall life cycle cost because of careful selection of materials and 

fixtures 
● Reduced on-site assembling and disassembling time.

INNOVATION
GOAL: Site-independent dwelling modules can be scalable across most sites and climatic zones 
                            ACHIEVEMENTS:

● Designing a mobile application for contractors/ construction companies showing 
options for site layout while maintaining net zero and comfort factors.

AWARENESS
GOAL: Raising various educational, operational safety and health care related awareness 
among the users with the help of NGOs and health drives.

ACHIEVEMENT : Lesser on site accidents and more safety/first aid related 
awareness whilst also provision of a safe learning space for their children.

HEALTH AND WELLBEING

GOAL: To achieve maximum no of  occupied hours/operative hours as comfort hours and better 
quality of life 
                           ACHIEVEMENTS:

● Achieved 65 percent of occupied hrs as comfort hrs
● After running dynamic energy, comfort hr temp for 80% residents ranges from 

23.6 to 31.8 degree celcius
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The site receives an average solar irradiance of 5.81kWh/sqm per day which promises a 
positive solar potential. The solar panels are placed on the rooftop to meet the 
demands of energy requirements. Solar rooftop calculator was used to calculate the 
solar energy generated on the site. 

DESIGN  DOCUMENTATION
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1. ENERGY PERFORMANCE

Ricron panels are made from plastic & aluminium 
composite, corrugated roof sheet and is cost 
effective, long lasting, eco-friendly and 
weatherproof option

Ricron Panel cabins are easy to construct end to 
end solutions using high strength, waterproof, fire 
rated, anti-bacterial, anti-fungal panels to construct 
portable cabins. It is long lasting and eco friendly 
material.

Ricron Eco-roof sheets are waterproof, rust proof 
and termite proof which substantially increases the 
life of the roof. The consistency of the composite 
leads to very high quality and strength. Ricron 
Eco-roof sheets are light weight high tensile sheet 
which lowers transportation issues and keeps your 
roofing maintenance free. 

Figure 9- schematic working diagram of PV panels

Figure 8-ricron panels

● BENCHMARK EPI= 26 KWH/SQM-YEAR
● ACHIEVED EPI= 13.10 KWH/SQM-YEAR

ENVELOPE OPTIMIZATION
PASSIVE STRATEGIES-

● Low thermal transmittance, low embodied 
carbon and high insulation materials used to 
reduce solar heat gain through building.

● Natural Ventilation
● Controlled daylighting with minimal glare 

ACTIVE STRATEGY-
● Solar PV panels to generate on-site 

renewable energy. 

SOLAR ENERGY GENERATION

Figure 10- monthly solar radiation in kwh/sqm/day 
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EPI CALCULATION

Total electricity generation from the solar plant= 1,45,500 kwh
Installed capacity= 97 kw 
Total annual energy savings= 1,17,187 kwh 

The simulation was done on climate studio using the input 
parameters shown below and manual epi calculations were 
also done. 

Energy used per month 

Energy flows within the module. 

Simulated energy performance
Input parameters

EPI calculation

Table 1- monthly solar radiation in kwh/sqm/day 
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WATER PERFORMANCE

As per National Building Code 2016, the baseline water demand where amenities are 
required is 135 LPD per capita, for residentials which can be reduced by upto 60%, i.e 55 
LPD By the use of efficient water fixtures and other behavioural measures. So according to 
the domestic water usage pattern per day the water consumption per day and annual 
consumption is shown in the table below-

Figure 11 : Pie chart showing Domestic water 
usage per day 

Table 3: Table showing annual water consumption 
(per capita)

● Water Saving Aerators are one of  the best innovative water  

saving solutions Whether it is a washbasin, bath shower, sink 

taps or faucet.It has 50 % air and 50% water.

● Efficient toilets like Dual flush toilets should be used which 

has 2 flush- 6litrs/flush and 3litre/ flush

● Low water use urinals consume upto 0.8litres /flush while 

the conventional use upto 4 litres/flush

● Sensor taps should be used to automatically shut off taps to 

avoid water wastage.

WATER SAVING MEASURES-

Table2 : Annual water consumption

8 LPF 
reduced to 
3 LPF

8 LPF reduced to 
4 LPF

Figure 12 : Water Saving Aerator
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It is projected that the building 
generates 9.4 KL of grey water and 
3.8KL of black water every day. The 
grey water is recycled, filtered and 
reused for flushing, irrigation, and PV 
maintenance.The greywater is stored in 
a tank and is filtered through the root 
zone treatment method. Root zone 
treatment is an engineered method of 
purifying wastewater as it passes 
through the artificially constructed 
wetland area.The pollutants are 
removed by various physical, chemical 
and biogeochemical processes like 
sedimentation, absorption, and 
nitrification as well as through uptake 
by wetland plants.
The extra treated wastewater is used to 
recharge the groundwater. 

Grey water treatment 

Figure 13 :Root zone treatment for grey water 
treatment

Table 4: Rainwater harvesting calculations

Table 6: water consumption and sources

Table 5: greywater and blackwater calculations
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● In this area, rain water harvesting structure 
associated with storage tank can be constructed for 
domestic purpose since its the most feasible. 
 Rainy FL-500 filtration system is used to remove the 
dirt and impurities with more than 90% efficiency, is 
later deposited in underground water tank (UGT)
● Existing and abandoned dug wells may be utilized 
as recharge structure after cleaning and desilting the 
same.This is a cost effective method to enhance the 
availability of ground water and improve the ground 
water quality.Since the rain fall in this part of the State 
is generally high, suitable measures to augment the 
ground water resource may be adopted.Such 
measures could be contour bunding, gully 
plugging,etc. 

RAINFALL HARVESTING CALCULATIONS

Total Effective catchment area (m²) = 
4230.35 m² 
Total Rainfall harvested in a year (litres) 
= 49,47,817 litres

Figure 14 : Rainwater harvesting

Figure 16 :Water cycle

Figure 15 :Gully plug and contour bund for 
recharging ground water

12
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3.  EMBODIED CARBON

Table 7: chart for Total emission  (Baseline)

Table 8: Chart for Total emission (Proposed)

Graph: summary of emission per functional unit
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3.  EMBODIED CARBON

Graph: Emission from structural member Graph: Emission from roof

Graph: Emission from floor Graph: Emission from wall

Graph: Emission from fenestration
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According to vulnerability Atlas of india, the site lies under following hazard zones:
● Moderate Damage Risk (Zone III) of earthquake with magnitude of 5-5.9
● Moderate Damage Risk of Wind hazard (Zone B) with Vb value of 39 m/s.

Vb= Basic wind speed

Table 9:- Resilience

4. RESILIENCE
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Passive design strategies have been adopted to make it heat and weather resilient design-
● By providing orientation of residential blocks on north direction making it less heated in 

summers.
● By providing shading through the extended roof
● By the placement of Doors and windows in opposite side providing ventilation.
● By using heat resilient material.

Resilience metrics of Passive performance

● How many hours in a year can the building provide comfort without using 
mechanical devices?
The designed modules can work to provide thermal comfort for 3554 hours a year with 
passive performance only,i.e., without any mechanical devices.

● How many days of Autonomy for critical functions can the building provide?

❏ Energy includes lights and fans can run for 31 hours (1.7 days) during disaster situation 
as solar panels provide 1,45,500 Kwh a year to run the whole sights with an average of 
1.7 days backup in summers. During winters, it can give more backup since fans will not 
be operated.

❏ To sustain the water demands, rain water harvesting  and water filtration plants are 
designed to store water which can be used for 29 hours (1.5 days) in disaster 
situations. 

❏ Food storage areas are provided to sustain food supply.

Disaster Risk management & Recovery plan

Table 10 : Disaster risk management and Recovery 
plan
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5.  ENGINEERING AND OPERATIONS

Roof installation: The eco roof sheets can be installed using standard roofing installation techniques, 
such as framing, fastening, and sealing. The installation should be performed according to the 
manufacturer's instructions and any applicable building codes and standards

FOUNDATION

Engineering design: The foundation design should consider the load capacity of the column, the soil 
bearing capacity, and the structural requirements for stability and safety. The dimensions of the 
foundation can be determined by calculating the required bearing area for the column load and soil 
pressure.
Foundation construction: The foundation can be constructed using standard concrete mix and 
reinforcement as per the design specifications. The dimensions of the foundation can be 250mm x 
250mm x 500mm. The foundation should be cured for the recommended period before proceeding to 
the next step.

Steel base plate installation: A steel base plate can be installed on top of the foundation using 
non-shrinking grout to ensure proper adhesion and alignment. The base plate dimensions should be 
sufficient to distribute the column load uniformly over the foundation.

Anchor bolt installation: Anchor bolts can be installed through the base plate and into the foundation. 
The bolts should be designed to resist the column loads and other lateral forces that may be applied to 
the column.

Column installation: The RHS steel column can be placed onto the base plate and bolted to the 
anchor bolts using nuts and washers. The column should be aligned properly and leveled using 
leveling nuts before tightening the bolts to the recommended torque.

Non-shrinking grout installation: Non-shrinking grout can be poured into the gap between the 
column and the foundation to ensure proper transfer of the column loads to the foundation. The grout 
should be applied in layers and allowed to cure according to the manufacturer's instructions.

Inspection and testing: The foundation and column connection should be inspected and tested to 
ensure that it meets the design requirements and specifications. This may include checking for proper 
alignment, levelness, and torque of the bolts, as well as load testing the column to ensure that it can 
resist the design loads.

Figure 19: Foundation Detail
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5.  ENGINEERING AND OPERATIONS

BRACING:

1. Engineering design: The design of the metal bracing should consider the load capacity, span, and spacing of 
the braces, as well as the overall structural requirements for stability and safety. The dimensions and material of 
the braces can be determined by calculating the required strength and stiffness for the intended loads and 
spans.

3. Bracing fabrication: The metal braces can be fabricated using standard cutting, drilling, and welding 
techniques. The braces can be cut to the desired lengths, drilled for bolt connections or welding, and welded to 
form the required shapes and configurations. The welding should be performed according to standard welding 
procedures to ensure proper strength and integrity.

4. Bracing installation: The metal braces can be installed by connecting them to the ricron fiber wall using 
bolts, depending on the design requirements. The braces can be secured to the wall at appropriate intervals to 
provide the required support and stability.

5. Inspection and testing: The metal braces and carbon fiber wall should be inspected and tested to ensure 
that they meet the design requirements and specifications. This may include checking for proper alignment, 
levelness, and squareness of the braces, as well as load testing the wall to ensure that it can resist the design 
loads.

Figure 18: Panel Details

Figure 17 : joinery details of column with foundation
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Roof installation: The eco roof sheets can be installed using standard roofing installation techniques, 
such as framing, fastening, and sealing. The installation should be performed according to the 
manufacturer's instructions and any applicable building codes and standards

COLUMN & BEAM FRAMEWORK:

 1. Engineering design: The design of the framework should consider the load capacity, span, and spacing of 
the beams and columns, as well as the overall structural requirements for stability and safety. The dimensions of 
the RHS beams and columns can be determined by calculating the required strength and stiffness for the 
intended loads and spans.

1. Load requirements: The required dimensions of the RHS beams and columns depend on the loads they 
are expected to carry. This includes the weight of the structure itself, as well as any external loads such 
as people, equipment, wind, and snow.

2. Span requirements: The span of the beam or column is the distance between the two supports. The 
longer the span, the larger the required cross-sectional area of the RHS section.

3. Material properties: The properties of the material used for the RHS sections, such as the yield strength 
and elastic modulus, will affect the required dimensions.

4. Stiffness requirements: The required dimensions of the RHS sections will also depend on the desired 
level of stiffness, which affects the deflection and stability of the structure.

 2. Material selection: Mild steel is a common material for RHS beams and columns due to its high strength, 
durability, and affordability. The dimensions of the RHS beams and columns can be 50mm x 50mm x 2mm, which 
are suitable for most light to medium-duty applications.

 3. Framework fabrication: The beams and columns can be cut to the desired lengths, drilled for bolt 
connections to form the required framework.

4. Assembly and installation: The framework can be assembled by connecting the beams and columns using 
bolts or welding, depending on the design requirements.
 5. Inspection and testing: The framework should be inspected and tested to ensure that it meets the design 
requirements and specifications. This may include checking for proper alignment, levelness, and squareness of 
the framework, as well as load testing the framework to ensure that it can resist the design loads.

Figure 20: joinery details of beam and column
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5.  ENGINEERING AND OPERATIONS

Roof installation: The eco roof sheets can be installed using standard roofing installation techniques, 
such as framing, fastening, and sealing. The installation should be performed according to the 
manufacturer's instructions and any applicable building codes and standards

FLOORING:

1. Engineering design: The design of the flooring should consider the intended use, load capacity, and 
environmental conditions, as well as the desired resistance to termite, rust, and fire. The recycled plastic waste 
panels can be selected based on their strength, durability, and fire resistance properties.

2. Flooring installation: The recycled plastic waste panels can be installed using standard flooring installation 
techniques, such as floating, glue-down, or mechanical attachment. The installation should be performed 
according to the manufacturer's instructions and any applicable building codes and standards.

3. Maintenance and repair: The flooring should be maintained and repaired regularly to ensure that it remains 
resistant to termite, rust, and fire. This may include cleaning the surface, repairing any damaged panels, and 
applying a protective coating or sealant to prevent moisture and other environmental damage.

WALL:

1. Wall installation: The recycled plastic waste panels can be installed using standard wall installation 
techniques, such as framing, fastening, and sealing. The installation should be performed according to the 
manufacturer's instructions and any applicable building codes and standards.

2. Testing and certification: The wall should be tested and certified to ensure that it meets the desired 
properties, such as low water absorption and heat insulation, as well as wind load capacity. This may include 
testing the panels for water absorption, heat transfer, and wind pressure resistance.

3. Maintenance and repair: The wall should be maintained and repaired regularly to ensure that it remains 
resistant to water absorption, heat, and wind pressure. This may include cleaning the surface, repairing any 
damaged panels, and applying a protective coating or sealant to prevent moisture and other environmental 
damage.

 ROOF:

1. Engineering design: The design of the roof should consider the intended use, climate conditions, and load 
capacity requirements, as well as the properties of the eco roof sheets such as resistance to temperature, 
moisture, fungus, and durability. 

2. Roof installation: The eco roof sheets can be installed using standard roofing installation techniques, such 
as framing, fastening, and sealing. The installation should be performed according to the manufacturer's 
instructions and any applicable building codes and standards.

3. Testing and certification: The roof should be tested and certified to ensure that it meets the desired 
properties, such as resistance to temperature, moisture, fungus, and durability. This may include testing the 
sheets for temperature resistance, moisture absorption, and resistance to fungus growth.

4. Maintenance and repair: The roof should be maintained and repaired regularly to ensure that it remains 
resistant to temperature, moisture, fungus, and other environmental factors. This may include cleaning the 
surface, repairing any damaged sheets, and applying a protective coating or sealant to prevent any damage.
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6. ARCHITECTURAL DESIGN
● Foundation- Each module is supported 

by Concrete slab of 250mm x 250mm x 
500mm. 

● Column - Every unit stand on an 
independent lightweight structural 
framework made of Mild steel. Ms 
hollow box section of size 50mm x 
50mm x 2mm 

● Flooring- Recycled plastic waste panels 
are used which is resistant to termite, 
rust and fire.

● Metal Bracing to withstand lateral 
shockwaves of earthquake.

● Wall- Recycled plastic waste panels are 
used for walls protecting the interior 
from heat as it absorbs heat. Water 
absorption value is as low as 0.25 %

● Roof- Eco roof sheets are installed as a 
roofing material that is resistant to 
temperature, moisture, fungus and 
possess high durability.

Figure 21: Module View

Figure 22: Exploded view of a single module
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1. Service Room
2. Admin Area
3. Dining Area
4. Kitchen
5. Male Washing 

Area
6. Male toilet
7. Female toilet
8. Female 

Washing Area
9. STP

10. Water Storage
11. Recreational 

Area
12. Creche

Module development

A standard 5m x 4m module can house a 
maximum of 4 people, though if desired the 
area can further be increased by adding 
another module. The multiplication of units is 
possible linearly to create a create a 
continuous shared spaces.
Module for the family can be made by merging 
the beds together. The general module is 
provided with beds and storage space for each 
inhabitant.
Openings are provided on the opposite sides of 
the module allowing comfortable 
cross-ventilation.

Site development

The spaces on site are planned in such a way 
so as to provide comfortable and secured 
spaces for all the users. The division of spaces 
is done considering the needs of the worker. 
Each of the spaces are temporary so as to be 
assembled and dismantled as per 
requirements. 

Figure 23: Module plan

Figure 24: Unit plan

Figure 25: Site Plan
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The total area of the site available wa 8000 sq.m. which was far greater than the required area. 
Therefore, the usable site area was 4960 sq.m. as per our requirement. 

7.  AFFORDABILITY
Cost-effective construction was critical for both users and stakeholders. The majority of 
construction worker housing colonies are developed by setting aside a percentage of the 
budget for such colonies. Saving money on construction housing is a common way to cut 
costs. Creating the module with affordability in mind meant going above and beyond current 
market expectations.
Along with lowering construction costs by increasing life cycle, reusability, and modularity. 
This approach can be seen in the following module design categories:

FOUNDATION AND PLINTH
Contractor currently used a one time usage pcc or brickbats as foundation. Not only the cost 
of construction of these type of foundation is high but also these cant be transported thus 
need to be get broken after use.
Whereas our compact and isolated solid RCC foundation is not only cost effective but also 
stackage which makes them easy transportable.

MATERIALS
Original units on site are made up of sandwich panels which are not only expensive but also 
has high embodied carbon value because of the extensive use of metal in it  therefore we 
have utilized ricron panels which is a new technological solution for recycling waste making 
it environment friendly as well as the cost and embodied carbon value of these type of 
panels are very low comparatively. Furthermore, Fiber Cement panels are used as flooring 
which is also a cost effective material.

MODULAR FROM INSIDE 
Original units on site are dedicated only to a bachelors type internal layout, but this type of 
internal layout will not work on other sites with family workers too, so we designed an 
internal layout that adjusts according to the user, whether it is just bachelors or families with 
kids or two couples, thus making the overall design modular not only from the outside but 
also from the inside too.

INTERNAL FITTINGS (ELECTRICAL AND WATER): 
The current scenario employs yellow CFL bulbs, fans, buckets, and commodes in restrooms. 
These are inefficient in terms of energy and resources. Instead, using dual flush toilets, 
aerators, and flow fixtures saves 40-50% of the water. Using LED bulbs and high-efficiency 
appliances for ventilation, storage, and other purposes saves 80% of the energy.

TRANSPORTATION, REUSABILITY, AND LIFECYCLE: 
A collapsible frame,  panels based on recyclable waste, an compact rcc foundation, and 
internal fittings were all selected for their reusability and life cycle. All of them require 
minimal intervention and maintenance and are simple to set up and use, significantly 
improving living conditions over what the market currently provides. Because the frame is 
collapsible, it is simple to fold and transport using trucks. 
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7.  AFFORDABILITY

Table 11: Cost Estimation summary
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8. INNOVATION
MODULARITY: Different layout options 
for different sites.

●  A mobile application have been designed 
for contractors/construction companies 
which will help in providing layout options 
while maintaining net zero and comfort 
factors.

● The application would require certain 
inputs like number of users on site, site 
shape , site location , etc. which would be 
used in evaluating the best suitable layout 
option for that particular site.

FUNCTIONS OF DIFFERENT INPUTS

NUMBER OF USERS: 
● Dining unit: 

The size of dining unit will vary 
according to the number of users on 
site. The total size is calculated 
providing 2m2 of space per person 
and the number of modules are 
determined accordingly.

● Kitchen: 
The kitchen size is evaluating 
proposing one module for every 160 
users. This would also vary as the 
number of users are increased or 
decreased.

● Living Units: 
This is also dependent on the number 
of users. The typical design of single 
module is proposed for 4 users and 
accordingly there are 20 users for one 
living unit. The living units will also 
multiply itself as the users are 
increased for different sites. 
        In addition to this, the living unit 
will transformed into two storey if the 
area of site is not sufficient to 
accommodate the required number 
of users.
 

Figure 26: Mobile application 

Figure 27: Site bird eye view
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●  Recreational area and creche: 
The area proposed for recreational facilities is also dependent on the number 
of users using it. An area of 1 m2  per person is given to the recreational unit.

● Male and female users: 
According to NBC standards , 1 unit for 15 users is required and there are 8 
units in one module, hence this would give the number of modules required for 
toilet and washing area of males and females respectively.

AREA OF SITE AND SHAPE OF SITE REQUIRED

● Stp required:
 One module per 8000m2 of site 
area is proposed for the STP Plant 
on site. These number of modules 
will vary as the area of site will vary.

● Water Storage:
 One module per 4000m2 of site 
area is proposed for the STP Plant 
on site. These number of modules 
will vary as the area of site will vary.

LOCATION OF SITE

● The application will determine 
the angle of site from 
geographic north through its 
location input and thereafter 
the grasshopper algorithm will 
use that angle to orient the 
proposed layout in the best 
suitable orientation for that 
particular site.

Figure 28: Site massing
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9.  HEALTH AND WELLBEING
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The mode of operation for each space is 'naturally 
ventilated.

Placement of windows in the modules facilitate Cross 
ventilation. The winds are mostly south west so the 
orientation of the modules facilitate flow of air in the 
module. In the absence of vegetation on site, the kitchen 
garden plants will improve the air quality.

 The ACpH of the Space type required AcpH 
module(bachelors) module (family) spaces as per NBC is as 
follows:

● Equal area inlet and outlet openings at same sill level 
to maximise flow per unit area of openings.

● Allowing the windows to open directly into open 
spaces, possible in our courtyard clustering.

● Fan sizes chosen as per usable area of room.
● Height of the fan blades as per formula (3H+W)/4 

from the floor.

31

Table: Natural ventilation
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10.  VALUE PROPOSITION

The value proposition of the Construction worker housing project by Team Nova can be 
described as follows 

1. Affordable housing: The project offers affordable housing for construction workers who 
often struggle to find decent and affordable accommodation near their workplace

2. Sustainable design: 
● The dwelling units are made of sustainable materials, are energy-efficient, and are 

ecologically friendly in order to lessen their carbon impact and help create a cleaner, 
greener environment.

● Recycled plastic panels are used for the walls, roof, and floor, which helps to lessen the 
environmental impact of plastic waste and promotes the development of a sustainable 
future for the globe.

● They are resistant to dangers from fire, acid, and termites, as well as being robust, 
long-lasting, economical, and water-efficient

3. Comfortable living: The housing units are designed to provide comfortable and hygienic 
living conditions for construction workers, including proper ventilation, lighting, sanitation 
facilities, and clean drinking water.The modules are positioned in order to improve 
thermal conditions passively while protecting the environment and maintaining user 
comfort. 

4. Social impact: The project aims to create a positive social impact by improving the living 
standards of construction workers and promoting social inclusivity and equality.

5. Scalability: The housing units are designed to be scalable, meaning they can be easily 
replicated and scaled up to meet the housing needs of a larger population of construction 
workers in different locations.

6. Net Zero solution: Utilising net zero strategies, such as deploying biogas plants and 
water-efficient fixtures, allows for the maximisation of positive effects while limiting 
negative ones.
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1. BUILDING AREA PROGRAM
● The areas are planned in the multiples of single module unit of 5m x 4m.
● The layouts of living zones are designed according to NBC guidelines, Time 

Saver’s and Neuferts’ Data.
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Figure 1a. Module internal layout Figure 1b. Module view

Figure 1c. Module internal layout
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Figure 2a. Unit  internal layout

Figure 2b. Unit internal layout
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Figure 3a. Site view

Figure 4a. Dining area plan Figure 4b. Dining area view
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Figure 5. Guard room, medical room and cabins plan
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Figure 6a. Male toilets, washing and bathing area plan

Figure 6b. Female toilets, washing and bathing area plan
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Concrete slab 
250mm x 250mm x 500mm

MS hollow box section
50mm x 50mm x 2mm

Recycled plastic waste 
flooring

MS hollow box section
50mm x 50mm x 2mm

Single panel awning window 

MS hollow box section
50mm x 50mm x 2mm

Eco roof sheet

Figure 7a.  Module section

Figure 7b.  Unit  section X-X’
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MS hollow box section
50mm x 50mm x 2mm

Single panel 
awning window 

Eco roof sheet

Recycled plastic waste flooring

Figure 7b.  Unit  section Y-Y’

Figure 8. Foundation Detail Figure 9. Column Detail
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● Foundation- Each module is supported by Concrete slab of 250mm x 250mm x 500mm. 

● Column - Every unit stand on an independent lightweight structural framework made of 

Mild steel. Ms hollow box section of size 50mm x 50mm x 2mm 

● Flooring- Recycled plastic waste panels are used which is resistant to termite, rust and fire.

● Metal Bracing to withstand lateral shockwaves of earthquake.

● Wall- Recycled plastic waste panels are used for walls protecting the interior from heat as 

it absorbs heat. Water absorption value is as low as 0.25 %

● Roof- Eco roof sheets are installed as a roofing material that is resistant to temperature, 

moisture, fungus and possess high durability.
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