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THESIS SYNOPSIS

Chennai, a bustling metropolis with a warm and humid climate, faces significant power
demands that surpass even those of the entire state of Kerala. This underscores the urgent
need for energy-efficient infrastructure, particularly in educational institutions where energy
consumption is consistently high. The concept of a Nearly Zero Energy school presents a viable
solution to this challenge, aiming to drastically reduce energy consumption while promoting
sustainability and environmental stewardship.

An NZE school in Chennai would leverage a combination of innovative design principles and
renewable energy technologies to minimize its reliance on external power sources. The design
would integrate passive cooling techniques, such as strategic orientation, shading devices, and
high-performance building envelopes, to combat the region's intense heat and humidity.
Natural ventilation, combined with energy-efficient HYAC systems, would ensure a comfortable
indoor environment while reducing energy use.

Renewable energy generation, particularly through rooftop solar photovoltaic panels, would
play a pivotal role in achieving near net-zero energy status. These solar installations would
harness Chennai's abundant sunlight, providing a significant portion of the school's energy
needs. Inside the school, energy-efficient lighting, appliances, and smart energy management
systems would further optimize energy use. The integration of green spaces and water
management systems, such as rainwater harvesting and greywater recycling, would enhance
the school's sustainability.

By adopting these strategies, an NZE school in Chennai not only addresses the city's pressing
power demand issues but also serves as a model for sustainable development. This project
would educate students on the importance of energy efficiency and environmental
responsibility, fostering a generation of eco-conscious individuals committed to
sustainable living.
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CHAPTER 1

1. INTRODUCTION

1.1 INTRODUCTION

Net-zero buildings are crucial in the building sector as they represent a significant step toward
addressing climate change, increasing energy efficiency, promoting sustainability, enhancing
occupant well-being, and contributing to a more resilient and environmentally responsible built
environment.

They are an important part of global efforts to reduce carbon emissions and create a more
sustainable future. It's a way of taking responsibility and leadership in addressing a shared global
challenge.

In essence, achieving net zero emissions is critical for safeguarding the planet, promoting
sustainable development, and securing a better future for current and future generations. It's an
essential step toward creating a more environmentally conscious and resilient world
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Figure 1.1 Net Zero Concept

1.2 WHY IT IS IMPORTANT?

As per global per capita energy consumption ranking, India ranks 7th but 579.1 million of the
population do not have access to electricity. So, though India ranks 7th in consumption, more
than a third of the population doesn’t have proper access to electricity. To satisfy the energy
requirement of this growing nation, a smarter alternative must be formulated.



1.3 GOVERNMENT FRAMEWORK AND INITIATIVES

The Prime Minister of India announced a net zero by 2070 target at COP26 in 2021 (Ministry of
External Affairs, 2021). In December 2022, a “net zero emissions" bill was introduced in the upper
house of the Indian parliament to provide a framework for achieving net zero emissions by the
year 2070

1.4 WHY SCHOOQOL?

» Education can equip young people with the necessary skills to tackle the impact of climate
change.

* A solid understanding of the factors contributing to global warming and problem-solving
abilities are crucial.

» Student-led climate initiatives can enhance the quality of education and inspire efforts to
combat climate change.

* Implementing these initiatives at scale across India's schools can help achieve net-zero
emissions by 2070.
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Figure 1.2 Newspaper Articles



1.5 AlM:

To design a net zero school in Chennai’s Warm and Humid Climate.

1.6 OBJECTIVE:

To understand the fundamental principles of net-zero design, including energy efficiency,
renewable energy integration, passive design strategies, and sustainable materials.

To Investigate emerging technologies and architectural innovations that can be applied to
net-zero school design.

To develop a conceptual net-zero school design prototype that integrates cutting-edge
sustainable technologies and practices.

To Innovate strategies for engaging the school community, students, teachers, and local
residents in the process operating a net-zero school.

1.7 SCOPE:

Implementing energy-efficient strategies and using renewable energy sources to reduce
the building's carbon footprint.

Increase in the reuse of waste resulting in a reduction of sending the waste to landfill
Opportunity to convert waste to energy.
Improvement in water efficiency and hence reduction in annual water consumption

Reduce dependency on raw water. Reducing dependency on raw water consumption.

1.8 NEED FOR THE PROJECT:

India faces significant environmental challenges, including air & water pollution and
climate change.

Net-zero schools generate their energy through renewable sources like solar panels,
reducing reliance on fossil fuels and lowering carbon emissions, thus contributing
positively to the environment.

Building net-zero schools allows for hands-on learning experiences. Students, teachers,
and the community learn about renewable energy, sustainable practices, and the
importance of reducing their carbon footprint.

India has committed to significant renewable energy targets and sustainability goals.
Creating net-zero schools aligns with these national objectives.



1.9 METHODOLOGY:
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CHAPTER 2

2. LITERATURE REVIEW

2.1 DESIGN GUIDELINES FOR NET ZERO ENERGY BUILDING (NZEB) IN WARM AND
HUMID CLIMATE OF INDIA
Author: Dhruv Repuriya, Dr.Fahreen Bano

OBJECTIVE OF THE STUDY:

* This paper discusses active, passive strategies used to achieve net zero goal in high-
performance commercial buildings followed by renewable energy generation.

* This paper concludes design recommendations and strategies for Net Zero Energy Building
in the warm and humid climate of India

RESEARCH METHODOLOGY

First of all, net zero as a concept has been studied followed by different classifications and types
of net zero buildings. Inferences are carried out, and after that design recommendations are
concluded from the inferences for a NZEB in a warm and humid climate.

RESULT AND DISCUSSION
1.0rientation and Internal layout & planning:

» Building orientation is crucial for net zero energy buildings. N-S axis orientation is most
beneficial as it reduces solar heat gain and maximizes use of daylight

+ Compact plan to reduce solar heat gain & increase daylight penetration. Corridors & service
cores on east or west to reduce heat gain from solar radiation.
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Figure 2.1 Orientation & Building Layout



Daylighting:

+ Building orientation is crucial for side lighting, with south and north being ideal orientations.
» Top lighting is effective for spaces under roofs, and can also help lower floor levels through
the use of atriums or light wells.

ol > Way out for Hot Air
Skylight for
Natural Ilgh‘.\\\

Natural light entering

.

Cutting Direct

Sunlight
Opening for cross
~ ventilation

Don’t Require_—"
artificial light

Figure 2-2 Daylighting Strategy

Ventilation:

* Operable windows can work with low-energy systems like radiant/desiccant cooling
systems. Courtyard and stack effect are the most common strategies for natural

ventilation.
» With the help of solar chimneys stack effect can be created inside the building spaces

Coal Air { Ventilation)

Fioor Level

Ground Level

Figure 2-3 Wind flow Diagram

Building envelope:

» Toreduce cooling load, use a low U-value envelope design with thick walls, insulated roof.
» High-performance windows, and U-value, SHGC, and VLT as per ECBC codes. Keep

WWR within 40%.



Shading:

East and West facade windows need special type of horizontal and vertical shading devices. A
horizontal overhang can provide effective shading on south facing windows.

Vertical Shading Horizontal Shading Horizontal & Vertical Shading
2
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Shading mask of egg crate shading device

omination of horizontal and
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Figure 2-4 Types of shading device

Vegetation:

Landscaping vegetation provides shading & diffuse daylight into a building, as well as green roofs
and walls, which can be used to shade external walls. However, maintenance costs for these
systems can be high

ACTIVE STRATEGIES

Heating ventilation and air-conditioning:

Mixed mode and low energy HVAC systems can reduce energy consumption. COP measures
HVAC efficiency. For net zero energy buildings, equipment should exceed ECBC requirements.

Lighting:

Use low energy lighting fixtures like LEDs and luminaires , implement occupancy sensors to
reduce lighting usage. Use BEE star labelled to minimize energy consumption.



Energy efficient equipment:

Plug loads are a significant part of a building's energy consumption hence equipment should have
BEE star label or equivalent performance

Renewable energy systems:

Warm and humid areas receive ample solar radiation, hence solar PV is a reliable option. The
efficiency of PV depends on location, panel temperature, & climate conditions.

Figure 2-5 Types of Renewable Resources



2.2 JUDICIOUS DESIGN SOLUTIONS FOR ZERO ENERGY SCHOOL BUILDINGS IN

HOT CLIMATES
Author: Amani Al-Saadi, Saleh Al-Saadi, Hayder Khan, Aliya Al-Hashim, Hanan Al-Khatri

Objective of the study:

+ This study examines the feasibility of net-zero energy schools in hot climates, offering practical
design solutions.

» It begins by providing an overview of Oman's climate, the school building, and its systems.

* Oman has four climates: hot-humid, hot-dry, warm-humid, and high-altitude. Muscat
represents the hot-humid climate, Nizwa the hot-dry, and Salalah the warm-humid.

Research methodology:

A school building was investigated and data was collected for model validation. Simulated
strategies were evaluated, and an optimal design was recommended.

Wallls typologies impact:

* For Muscat, which represents the hot-humid climate, WT #1 and WT #2 provided similar
energy with maximum savings of 3.23 % and 3.31 % respectively

+ Despite the fact that a 10 cm thickness of thermal insulation is used for WT #3, it provided
more energy and operational cost savings when compared to the other two wall typologies.

* As noticed, the maximum savings in energy consumption of 3.72 % with WT #3 in the hot dry
climate of Nizwa

» Considering Salalah, the potential for savings was comparatively low, with maximum savings
of 1.99 % in the operational cost for WT #3.
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Figure 2-6 Wall U Value Section



Roof designs impact:

* In Oman, 7.5 cm of EPS thermal insulation is typically used on school roofs. However,
increasing the insulation layer isn't effective in all climates, with energy savings being less
than 0.5%. In some designs, insulation was reduced to 5 cm or removed altogether. As a
result, energy consumption increased by 0.7% in hot climates (Muscat and Nizwa) and 0.4%
in warm-humid climates (Salalah).

B Muscat mNizwa = Salalah

0.20

0.00 -

0.20 -

040 -

-0.60 -

Savings in Energy Consumption [%]

Figure 2-7 Roof Impact Graph

Windows designs impact:

B Muscat ®Nizwa = Salalah

2.50

2.00

1.50

1.00

0.50

Savings in Energy
Consumption [%]

0.00
Sgl 6 mm clear Dbl 6mm clear Dbl 6mm Tinted Dbl 6mm clear Dbl 6mm Tinted Dbl 6mm Tinted
glazing, Low-e glazing glazing glazing, Low-e  glazing, Low-e  glazing, Low-e,

spect selective
Figure 2-8 Window Impact Graph
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Shading device impact:

Savings in Energy

B Muscat ®Nizwa B Salalah
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Figure 2-9 Shading Device Impact graph

Active design strategy:

LED light with dimming capability resulted in 11.8% energy savings. AC systems' COP
increased from 2.6 to 3.4, leading to 8.1% energy savings.

When using VRF for the entire school building, energy consumption was affected. In an
alternative design, standalone split systems were used for the server and patch panel
rooms, while the rest of the school was cooled by VRF which resulted in up to 13% savings
in energy consumption.

15.00 - B Muscat ®Nizwa = Salalah

1l

LED LED+Dimming

—
=
=
=

o
=
=

=
=3
=

VRF+Split(24hr)  Split_COP_3.2

Split_COP_3.4

Savings in Energy
Consumption [%]

-10.00

-15.00 -

Figure 2-10 Active Design Impact graph
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Renewable energy:

Muscat needs 567 PV panels for net-zero energy, Nizwa needs 520, and Salalah needs 588.
Additional panels can be installed in the car park or backyard.

Conclusion:

Considering the passive design strategies, integrating thermal insulation of at least 50 mm
thickness in the walls and roof benefits the hot climates only.

The insulation should be located on the interior side of the wall and the exterior side
of the roof. Clear glass with Low-e for all climates when dimming lighting control is used.

Besides, extensive solar shading should be avoided, especially when a dimming control
system is used. For the active design strategies, it is suggested to use dimmable LED lights
for all climates

The use of a VRV/VRF air conditioning system is recommended, except for spaces that
operate on a 24/7 basis.

Integrating these strategies, the total reduction in the annual energy consumption reached
25.14 %, 27.9 %, and 28.53 % for the warm humid, hot-humid, and hot-dry zones,
respectively

Aiming to reach the zero-energy status, the impact of integrating a PV system was simulated.
The results revealed that the school consumed 56.47-57.22 % of the PV onsite generation,
exporting the remaining energy to the national grid in the hot zones.

For the warm-humid zone, the school consumed 54.25 % of the PV generation.

2.3 SOLID WASTE MANAGEMENT ON A CAMPUS IN A DEVELOPING COUNTRY: A STUDY

OF THE INDIAN INSTITUTE OF TECHNOLOGY ROORKEE
Author: Nikhat Parvez, Avlokita Agrawal and Akhilesh Kumar

Objective of the study:

A dedicated SWM program on the campus will sensitize and build the consciousness of the
campus occupants toward waste management;

Higher education institute (HEI) campuses replicate a city’s characteristics on a small level,
producing similar environmental impacts. Therefore, they can be considered as small cities

Thus, these campuses can demonstrate & influence local neighborhoods to adopt and
successful waste management practices

12



Research methodology:

For this study, primary surveys were conducted by the authors at the IITR campus
over 2 months starting from November 2018 to December 2018.

Data were collected through Personal observation, Interviews, and through recorded

documents.

Samples were collected from various bins qualitative (visual) and quantitative data

were collected.

Issues identified:

Organic and garden waste together constitute the most solid waste generated on

campus

Paper waste is the second largest solid waste generated on campus that has the

scope of recycling.

Table 6. Types and quantity of solid waste.

Area Quantity in kg/day
Paper Garden Organic  Inorganic Plastic Construction Chemicals  Medical E-waste Metal Glass
Overall ITR Campus 1580 569 1676 595 613 36 53 47 45 175 111
Bhawans 638 146 238 159 3 0 10 10 22 27
Bhawan Mess 10 25 15 17 0 0 0 0 0 0
Academics and Admin 519 140 67 58 19 47 0 11 127 33
Residential 292 160 553 225 337 11 6 30 24 26 47
Recreational and facilities 121 99 51 43 4 0 7 0 0 3
Figure 2-11 Types and Quality of waste
lapble 1U. Strategies useda to treat aitrerent type or waste.
Waste Typology Methods of Treatment and Recycling
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Paper and cardboard v« v/ v v v o/
Food waste v v 77 v
Garden waste 4 v 4
Plastics v v v v v
Cloth/textile v 7 v v v /
Wood v v v v v 7/
Glass v /7 v v v
Metals v /7 v 4 4
Rubber v v /7 v v v v
E-waste v 7 v v v

Methods: 1—prevention; 2—preparation for re-use; 3—re-treading; 4—recovery, use at road surfaces; 5—close loop
recycling; 6—recycling; 7—re-treading method; 8—anaerobic digestion; 9—composting: other energy recovery
technologies; 10—energy recovery; 11—another recovery; 12—gasification/incineration; 13—recycling after energy

recover; l4—microwave treatment; 15—final disposal; 16—low-grade fuel (briquetting).

Figure 2-12 Waste Processing Strategies
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Suggestions:

R Recyclin
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Bl o

Manufacuring

Same or Similar Product

Figure 2-13 Waste Processing Strategies

2.4 SUSTAINABLE WASTE MANAGEMENT STRATEGY FOR A CAMPUS: A CASE
STUDY OF JUET, GUNA
Author: Shiva Shankar Y. and Rachit Khandelwal

Objective of the study:

Higher educational institutions play a role in promoting sustainability and resource conservation.
Improper waste management leads to environmental pollution. Campus sustainability is an
important issue, as the waste generated on campus can be a valuable resource.

Research methodology:

The study area discussed in this paper is Jaypee University of Engineering and Technology,
located at Raghogarh, on the Agra-Mumbai national highway,M.P, in an area of 125 acres,
housing a population of more than 3,000 inside the campus.

Samples were collected separately from residential areas, academic buildings, shopping
complexes, messes, and hostels. Food waste sample was analyzed for parameters such as
moisture content, pH, volatile matter, fixed carbon and calorific value. Analysing through these
parameters are important in assessing the feasibility for processing and managing waste.
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Issues identified:
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Figure 2-14 Issues ldentified in Campus Buildings

Results and discussion:
Food waste:

* The experimental studies carried out concludes that biogas models developed under favorable
conditions has good potential for methane gas generation

+ The efficiency of the system could be further enhanced through the addition of sewage sludge,
cow dung and pre-treatment of garden waste

Parameter Obtained value Desirable range (Ministry of Urban Development, 2000)
Moisture content (%) 58 < 45 (thermo chemical conversion)
> 50 (bio chemical conversion)
Volatile matter (%) 43 > 40 (for both the processes)
Fixed carbon (%) 12 < 15 (thermo chemical conversion)
Calorific value (kcal’kg) 2,377.08 > 1,200 (thermo chemical conversion)
pH 7.1

: Source: Author’s own research

Figure 2-15 Chemical Properties of Waste
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Plastics:

Plastic recycling units are increasing day by day. Identification of nearby dealer and supplying the
used plastics after segregation and recovery provides economic benefits.

Figure 2-16 Plastic Recycling

Paper waste:

Used paper can be recycled on the campus through the paper recycling process. Adaptation of
this process minimizes the paper waste and recycled paper can be recirculated among the faculty
along

Paper cups:

aper cups were observed to be one of the major components of waste generated from the
academic buildings. The total number accounts to more than 400 cups in a day. Prevention /
minimization of this component and replacement with permanent cups.

Figure 2-17 Paper Cup waste
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Conclusion:

Integrated solid waste management adopting waste hierarchy such as: prevention (paper cups),
minimization (paper), reuse and recycle. Energy recovery (food waste and garden trimmings)
provides economic and environmental benefits.
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CHAPTER 3

3. CASE STUDY

3.1 NUS SCHOOL OF DESIGN & ENVIRONMENT 4 (NUS SDE4) SINGAPORE

Introduction

Location: Singapore
Area: 8,500m2

Climate: Warm and humid
Context: Institutional zone

Architect: Serie + Multiply Architects, Surbana Jurong

Connectivity: Grid-connected

EPI: 58 KWh/m?/yr Figure 3-1 SDE4 Front Elevation

Located within the School of Design and Environment of the National University of Singapore
(NUS).

The six-storey SDE4 is a new addition to the precinct and it is part of a larger campus
redevelopment

SDE4 is the first new-build net-zero energy building in Singapore

Design vision

High thermal comfort Net zero energy Porous architecture

Figure 3-2 Design vision strategies
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Passive strategies:

Site layout & planning

Abundant mature trees are assimilated with the new building to bring the landscape to
interior spaces

Figure 3-3 Plan and preserved tree inside building

Form & massing

* Floating box concept. Shallow plan and porous layout allow for cross-breezes.
* The optimal North-South openings let in natural light & provide outdoor views.

Biophilic design

Ambiguous boundaries between the indoors & outdoors, allows uninterrupted connection of
occupants with the natural systems.

Figure 3-4 Section and biophilic interior
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Figure 3-5 Fagade design strategies

* South facade - lined columns (scaling the entire height of the structure) with a large over-sailing
roof, shade the building from the tropical sun.

+ East and west facades - covered in perforated corrugated aluminum panels acting as shading
devices. The glass used for facades is a high-performance double-glazed unit (DGU) along
with large overhangs and high louvers.

Daylight Design

The building is optimized to facilitate daylight with the help of open platforms, minimal walls & large
window / glazed facade with overhangs. Spaces that depend less on daylighting are grouped
together.

UDI 300-2000lux

Figure 3-6 Simulation result and classroom view
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ACTIVE STRATEGIES:

Ventilation design:
Only 17% of the building is fully air-conditioned, whereas 46% of the building is naturally
ventilated and 26% of the building is hybrid tempered.

conventional approach adaptive comfort approach

7 B

operative Temperature 29°C i ‘ :
tempered air + elevated air speed — -

Figure 3-7 HVAC Design strategies

spaces adopt a hybrid cooling system (HC) that employs both AC and ceiling fans with a design
zone setpoint temperature of 29 degrees Celsius and elevated air movement via ceiling fans.
Ceiling fans provided thermal comfort with higher setpoint temperatures based on predicted mean
vote (PMV) calculations and validated experiments

1

Thermal Comfort elevated air speed
CBE Thermal Comfort Tool ADSVE
e s v A AL S Operative Temperature 29°C
it s . i - Air speed 0.7m/s
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Hybrid cooling system (ACHMY)  (§

Figure 3-8 Thermal comfort and internal HVAC layout

Artificial lighting design
*  90% of the lighting requirement is met by LEDs.

+ Artificial lights have been carefully selected to ensure high color rendering index (CRI) values,
low glare and low flickering.

» All lights are controllable through dimmers.
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Smart features

The windows of hybrid tempered rooms are equipped with sensors that trigger the system to
switch off the air conditioning when the windows are opened.

Daylight utilization is enhanced through a network of photocells and occupancy sensors in
addition to the architectural design.

Demand control ventilation strategies are in place to ensure that indoor carbon dioxide levels
do not exceed 750 ppm.

Sensor’s measure, track and optimize indoor air quality.

oy

b o

Figure 3-9 Daylight sensors

Net zero energy

The building has more than 1,200 solar photovoltaic panels on its roof which generate around
500 MWh/yr of electricity, enough to power the entire building’s estimated annual energy
requirements.

On days with insufficient insolation, the building draws energy from the power grid. Based on
the performance data over a yeatr, it is observed that SDE4 is operating at net positive.

Ref. Bullding |Jss "z 20 S e 1947 MWh/a
Opt. Envelope [uussinn 112 2 D R RC
High efficient sl 1 o5 [ | 1200
AIC system —
Hybrid system sy m om EENN | s20
Opt. Design g ss 1 (NSRS i
obmgy=. 18 > 4 846 Detailed Energy Simulation
Opt. Design il &z 120 Wil ¢ 497 Detailed vent. air flow 18/18
Feb. 2015
Opt. PV production ) 4 500 MWn/a max. PV pi g pr ion year 10
0 200 400 600 800 1000 1200 1400 1600 1800 2000
Plug Loads Light Auxiliary = Mechanical Ventilation ~ ®FCU = Uncertainty

Figure 3-10 Net Zero Energy Reduction Strategies
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3.2 AVASARA ACADEMY, PUNE

Introduction:
* Location: Lavale, Pune
e Area: 11,148 m2
+ Climate: Warm and humid
+ Context: Institutional zone
* Architect: Case Design
* Connectivity: Grid-connected
» Status: Nearly NZEB

Figure 3-11 Avasara Academy Front Elevation

» Settled into the valley slope above the
village of Lavale, the 4.3-acre campus is located 10 km west of Pune. The school is located as
a part of the growing township of Knowledge City

* The campus is a collection of simple structures arranged around an informal series of
walkways, courtyards, gardens and terraces. The built environment of the campus was
designed for economic efficiency as well as flexibility.

Design vision:

ﬂ_’ '—_l -\

One large Cluster of building

Residential

g— Residential

Residential

Figure 3-12 Design Concept
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Passive strategies:
Site layout & planning:

* The 6 four-storeyed rectangular blocks are organized as per the most favourable orientation,
acknowledging contours and seeking the best vistas.

* The campus is interconnected yet the blocks are informally arranged around pathways, courts,
gardens & terrace

Figure 3-13 Site plan & Floor Plan

Facade:

* The reinforced concrete floors/ceilings project outwards a little, creating generous overhands
that act as a form of brise soleil

* The facade is shrouded in bamboo screens. These locally sourced and skilfully designed
screens serve as sun protection, thus preventing excessive heating of the interior from direct
sunlight

. ‘ “Il-

I|||||!“)l”
I

IIIlhl*

Figure 3-14 Facade Design
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Daylighting:

* The bamboo screen and the lightly woven blades placed on the overhangs deploy a second
skin that provide privacy, reduce glare.

Figure 3-15 Classroom Interiors

Materials used:

* The majority of timber windows are recycled from demolished structures, blockwork partition
walls are burned from fly ash.

* Floor mosaics are made from the remains of marble quarries, majority of doors are made of
teak from demolition objects

Figure 3-16 Refurbished and Re-used material
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Ventilation design:

» Passive heating-cooling systems are designed with earth ducts, structurally integrated vertical
cavities, and solar chimneys to induce ventilation in each building, lowering interior
temperatures by 5-9°C during uncomfortably hot summer months.

« Earth ducts are concrete pipes laid beneath buildings that are around 16-20m in length and
have a diameter of 900mm.

* These ducts pre-cool fresh outdoor air, which is then circulated freely inside the spaces,
providing ventilation to lower floor spaces along the facades.

Figure 3-17 Ventilation Tower

Renewable energy:

* Photovoltaic solar panels on the building roof provide electricity for ceiling fans and electric
lighting in the building, while solar water heaters provide hot water for showers. Together,
this accounts for around 85% of the energy requirement of the building

Figure 3-18 PV Panel system
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3.3 INDIRA PARYAVARAN BHAWAN

Introduction:
¢ Location: New Delhi, India

*  Grid Connectivity: Grid-connected

+ Area: 9,565 m? 5 [ B m : E
' »--‘ = EEEN r EFI s
«  Climate: Composite climate e SSE P ORW O ORERNANG {omom wmor
_ MW WEN RN MW I PRI  momom
+ Context: Office . L
o
= -

* EPI: 44 KWh/m?/ yr

Figure 3-19 IPB Front elevation

* Indira Parya varan Bhawan is a green-rated office building for the Ministry of Environment and
Forest in India.

» It has a unique design that emphasizes the use of natural light, shading, and energy-efficient
systems.

* |t has been awarded GRIHA 5 Star and LEED Platinum certifications

Design vision:

& ¢

Preserving trees Net zero energy Thermal comfort

Passive strategies
Site layout & planning:

* The office building has 2 blocks facing north and south with a large central courtyard that
provides natural light and air.

* The porous design allows for cross-ventilation.

« Circulation roads and pathways are soft paved to enable groundwater recharge.
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Figure 3-20 Site Plan & Floor Plan

Facade:
Insulation: Rock wool In common open area (e.g.
corridor), porous elements like
Jaalis are used to promote air flow
R Bsulation and cross ventilation.
Shading Device _ _ _ _ _
I
uPVC Window |
|
Double Glazing 1
-~ —
. ) 18] _“\L » Shading device: Box
AAC External Wa Z : u Shading

Figure 3-21 Facade Design

+ Wall: AAC block wall and fly-ash-based plaster and mortar with a U-value as low as 0.34.
* Insulation: Rock wool is used for insulation for wall assembly.
*  Window: UPVC window frames and double glazing makes with VLT of 0.6 & U-value of 1.8.
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Lighting:

* The central courtyard acts as a lightwell, the offices receive daylight from both ends (from the
front facade & lightwell). The daylight is covers more than 75% of building floor space. Thus,
dependence on artificial sources of lighting has been reduced to a minimum

Daylight

DL received from

White  ceiling RCC Lightshelf  puilding facade
helps reflects and with reflective

bounce the light
inte the reom top surface -
better o ¥
Inside N Outside l . { Illll* s

Figure 3-22 Light-Shelf

Lux level sensor:

The sensor helps control and minimize the usage of lighting automatically according to different
situations.

- — ey -— e ez

v LBk Yk

No presence detected, Presence detected, Presence detected, No presence detect-
daylight, lights off. sufficient daylight, insufficient daylight, ed, lights off.
lights off. all lights on.

Figure 3-23 Lighting Sensor

Active lighting system:

* LED are used in office to reduce energy & TS5 are used in basement carparks which has no
daylight. The lighting power density is maintained near to 5 W/m2 which is 50% more efficient
than ECBC (11 W/m2)

-

o 7

T5 Fluorescent Light LED

Figure 3-24 Lighting fixture used in IPB
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Passive ventilation:

IPB’'S block configuration is broken into 4 parts, connected via an open corridor and central
courtyard. The porous setting directs airflows into the building. No end is blocked thus cross-
ventilation can happen.

SN s S !

T
el
(5]
)
el
-
ov—

Figure 3-25 Air flow Between Blocks

HVAC:

* Functional zoning based on programs is done to reduce the energy demand.It is a more
effective and efficient way of cooling the space.

+ Air-conditioning of unused/unnecessary rooms can also be avoided

* Spaces like auditorium, exhibition space in IPB, takes up large space, hence the load are larger
hence these spaces are zoned together.

» And small spaces like conference and offices are zoned together

I |
+—f AT Py ===yl T
"] N 19‘" [ !T L e
by . LY R dihiny
3 Ty LT E'/-’h Bt ¥ cororce com ::"' Lo i} "“
- FET o S e ] i_J,. L 5 2ndm a T g:}!‘ja‘
2 =5 o = AL 1 o o pgad R
5 il Amiiiy B e 2=
| e o - SR e | - n.? P 4 wl — ol 4 ! T pggieeay S5
R = < piedia U—I‘ L I—u Al iy Air  condi-
ey Jﬂk\ | xh . b de D tioned zone

Ground floor First floor

Figure 3-26 HVAC Layout
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Other strategies:

Chilled beams were installed in all conditioned office spaces to reduce air-conditioning load.
chilled water is supplied to rooms at 16°C and return with a temperature of 20 °C. Room
temperature is maintained at 26 £1 ° C

s
Chilled Water Return Pipe (2" dia.) ‘
Chilled Water Supply Pipe (2" dia.) PERT

Drain Pipe (%" dia.)

== -jui

Flexible Duct (6 Inch dia.)

Figure 3-27 Chilled Beam Layout

Geothermal:

The building premises have 180 vertical bores, each 80 meters deep, with a minimum 3-meter
distance between them.Each bore has a HDPE pipe U-loop and is grouted with Bentonite
slurry.

The U-Loops are connected to the central air conditioning plant room's pipe system. Together,
they have a heat rejection capacity of 160 TR without a cooling tower

REDUCTION OF
menmsmen O

LPD = SW/SQM LIGHTING LOAD
[~ ] \ | [
3 | REMAINING LIGHTING LOAD  * EXCHANGER
g SUPPLIED BY BUILDING B NANY
INTEGRATED PHOTOVOLTAICS — —~
s — |
b idd
.
| By
DAYLIGHTING DESIGN  -— ELTTIR T
WITH PERIMETER & l 40 BEAM
INNER COURTYARD J - L SYSTEM FOR AIR
FENESTRATION DISTRIBUTION
—
—
—
l 1 daetd Surtace runoft
FUNCTIONAL ZONING
TO MINIMIZE AC LOAD
Mgty Conditoned
Constoned
BUILDING ENVELOPE Nom condimoned
DESIGN TO MINIMIZE
HEAT INGRESS

Figure 3-28 Geothermal strategies
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Grey water treatment:

Greywater is recycled for zero discharge.26,37,230 liters of water is been recycled on-site
annually.30 KLD sewage treatment Plant

Flushing

Water ag
Tank = —
=
P SRl Tl M £ S 1 ! I ‘; Natural Fertilizers for on-site
4 | N itk | vegetation.
NO———— RN (
H L [ = ‘—'ﬁf{é." | —
S i — \T..-._..—...........— L45* A3Y - %
z b —l Lok i ¢ Boost the level of organic matter
E ‘_l 1] ] temesemwwmecsmens h and the overall fertility of the soil
L
L g -
T
Ly e
(]
X — (PO A A s
£
- il i
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= TE
- y s
GREY W, Water for =2 £%
TREATMENT i

,,,,,, SOLID WASTE
_BIODIGESTER |  COMPOSTING

Underground

To HVAC Bio Digester

Absorption

Figure 3-29 Grey water treatment

Renewable energy:
Solar PV System of 930 kW capacity
Total Area: 6,000 m?
Total Area of panels: 4,650 m?
No of panels: 2,844
Annual Energy Generation: 14.3 lakh unit
The panels are five-degree tilted to fully optimize it.
It is grid-connected.
The excess energy generated can be stored in battery and sell back to the municipal grid.

Figure 3-30 PV Panel Section
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3.4 ELA GREEN SCHOOL

Introduction:
* ELA Green School is situated amidst a 7-acre landscaped campus.

* The campus and its buildings are designed to be sustainable in every aspect, be it the materials
used or its operations.

* The building is IGBC, USGBC and LEED certified.
* Designed capacity: 768 students

* Current Capacity: 210

+ Site area: 7 acres

* Built up area: 7902 sgm

¢ Climate: Warm humid

Figure 3-31 Ela green school Front elevation

Design vision:

R\ ight Shelf

Model with Light Shelf

Thermal comfort Optimizing daylight Health and well-being

Design strategies:

Site layout & planning:

* The school block is staggered to enhance the daylight, ventilation, and VieWSGreen Building
* To reduce the heat gains following strategies have been used

* Insulated walls are used in south southeast and northwest.

» Based on sun path analysis DGU are used on critical faces with high exposure to radiation

* Roof of 0.5 w/m2k u value with 60mm XPS insulation has been used.
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INSULATED WALLS

e H

2

v INSULATED WALLS
Figure 3-32 Floor Plan

Daylight:

In order to improve the daylight performance inside the classroom light shelf, shafts, and
sufficient WWR has been given in all the rooms.

Average of 90% of the building receives 150 lux which is the required standard level for school.
Thus reducing the dependency on artificial lighting as well as decreases the energy
consumption

Thermal comfort:

According to an analysis done Only 5 hours fall within the comfort range during operational
hours. To improve the thermal comfort, the operable area of window design has been
increased, and assisted ventilation through a ventilation shaft has been provided

2 vertical ventilation shafts will have openings in each classroom Turbo ventilators on top of
each of these shafts will induce airflow

Operational hours

Hourly temperature analysis

Figure 3-33 Simulation result and wind tower
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* The revised window design and assisted ventilation has increased the comfort hours from 23%
(base study) to 44%.

16 30. 1

314 1 ]
31
1 31 2

Figure 3-34 Simulation result of base case and proposed case

Energy efficiency:

* Ela Green School consumes 96.4% of the building's electricity through the state utility grid with
3.6% from diesel generators.

* The school has achieved a score of 100 as per Energy Star building performance scorecard
and is reaping the benefits of lower operational cost

*  While the EPI benchmark as per BEE is 150 kWh/m2//year, the project consumes only 14.5
kWh/m2/year (90.4% increased performance)

Reducing ozone impact by enhanced refrigerant management:
* The air conditioning in the buildings are met by VRF systems and R-410a refrigerants are used
* Fresh air is being provided naturally in all the air-conditioned zones

+ Al HVAC and refrigeration equipments are CFC/Halon free, reducing the impact on Ozone

Waste management:

The waste generated is segregated into wet, dry and E-waste and collected by respective third-
party vendor once the waste generated has reached a specific threshold

Water performance:
» Domestic water is consumed from groundwater borewells on-site in the project
* Water meter logs for the groundwater borewells are attached for the performance monitoring
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+ Water for domestic purposes is treated and used for handwash, kitchen dishwashing etc.

* In addition to this, the provision of ultra-low-flow fixtures reduces domestic water
consumption.

Disadvantage:

No light shelves were installed, contributing to insufficient daylight in the room. Additionally, posters
placed on the windows obstructed natural light, further reducing brightness. The green wall had to
be removed due to damp problems.

Improving the situation could involve installing light shelves to optimize daylight penetration,
removing the posters from the windows to allow unrestricted light entry, and addressing the damp
issue through proper ventilation or moisture control measures.

GalaxyM3356

Galaxy M33 56

Figure 3-35 classroom interior and building exterior
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3.5 COMPARATIVE ANALYSIS:

and outdoor
views

* Biophilic
design
approach

courts.

soft paved to
enable ground
water
recharge.

Case NUS School of | Avasara Indira Ela green
study Design & Academy Paryavaran school
name Environment 4 Bhawan
Location | Singapore Pune, India Delhi, India Chengalpattu,
India
Climate Warm and humid|{ Warm & humid | Composite Warm & humid
Typology | Institutional Institutional Office Institutional
Design 1. Highthermal | 1. Net zero 1. Preserving 1.Thermal comfort
vision comfort energy trees & Health and
2. Net zero 2. Residential 2. Net zero well being
energy and energy 2.0ptimizing
3. Porous dormitories | 3. Thermal daylight
architecture are zoned in comfort 3.Green Building
same block
Site ) S L.
layout & T P
planning - e R
¢ The office
building has 2 | The school
blocks facing block is
* Mature trees north and staggered so
blend with * The campus south with a as to enhance
bu_lldl_ng, comprises of large central the daylight
bringing the six four-storey Courj[yard that ventilation
outdoors rectangular provides and views
inside. blocks natural light
« The design . The and air.
has floating arrangement | ® The porous
boxes with is informal yet design allows
cross-breezes | interconnected| for cross-
and North- through ventilation.
South pathways, e Circulation
openings for gardens, roads and
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Case study| NUS School of Avasara Indira Ela green
name Design & Academy Paryavaran school
Environment 4 Bhawan
Shading — AR = No shading
T i device
B T .
e The facade has —
» south facade bamboo
has lined screens. These
columns with screens serve
over-sailing as sun
roof for shade. protection, thus
« The east & preventing
west facades excessive
has corrugated heating of the
aluminum interior from
panels acting direct sunlight
as shading
devices.
Ventilation
design Y L-/m =t
17% air- o _ «  Functional o
conditioned, 46% | Passive heating- zoning based | 'hear
naturally cooling _systemg on condltl_on_lng in
ventilated, 26% are designed with programmes the buildings
hybrid tempered. | €arth ducts, is done to are met by
structurally reduce the VRF systems
Spaces use a integrated vertical energy and R-410a
hybrid cooling cavities and solar demand refrigerants
system with AC | chimneys to ' are used

and ceiling fans.
Temperature
setpoint is 29°C
with elevated air
movement.

induce ventilation
in each building,
lowering interior
temperatures by
5-9°C during
uncomfortably hot

summer months.

* Itisamore
effective and
efficient way
of cooling the
space
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Case study | NUS School of Avasara Indira Ela green
name Design & Academy Paryavaran school
Environment 4 Bhawan
Renewable | The building has | S0r Panels and| « SoarPy
energy 1,200 solar panels water heaters on ystem ot
: the roof cover KW capacity.
generating 500
. 85% of the No of panels:
MWh/yr, powering building's ener 2 844
its energy needs. uiioing's energy ’
needs. e Annual Energy
| | Generation:
= —— 14.3 lakh unit_
Other  Hybrid tempered
strategs rooms have

window sensors
that turn off the

AC when wmdows. The majority of

are opened.

+ Daylight utilization

is enhanced

through a network
of photocells and

occupancy
Sensors.

* Demand control
ventilation to
ensure carbon

dioxide levels do

not exceed 750
ppm.

* Sensors measure,
track and optimize
indoor air quality

IDLZIL

| nam s e 15t G
T

e Floor mosaics

e Majority of doors

timber windows
are recycled
from demolished
structures, walls
are burned from
fly ash.

are made from
the remains of
marble quarries

are made of teak|
from demolition
objects

Pastel hues use
natural
pigments,
contributing
towards less
environmental
impact choices

¢ Chilled water is
supplied to
rooms at 16°C
and return with
temperature of
20° C. Room
temperature
is maintained at
26+1°C

GEOTHERMAL:

e They have a
heat rejection
capacity of 160
TR without a

cooling tower.

2 vertical
ventilation
shafts will
have
openings in
each
classroom
Turbo
ventilators
on top of
each of
these shafts
will induce
air flow.

Assisted
ventilation
has
increased
the comfort
hours from
23% (base
study) to
44%
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CHAPTER 4

4. DATA COLLECTION

4.1 Net Zero Energy

ECBC 2017 COMPONENTS ECBC | ECBC + | SUPER ECBC
COMPONENTS ECBC ECBC + SUPER ECBC Corridor/Transition
e o Pt | o PIWE__sownz [
<0. m <0. m <0.! 'm =
t i
External Wall School <10,000 m2 e T7aw /D'g L To6 Wim?
<085W/m2k | <0.63W/m2k | <0.22 W/m2k i}uw'm = T i B T %
For uncondifioned building U value - £0.8 W/m2 k iiding entrance with canopy (m2 - canopied area)
For all building 10 W/m?2 I 8 W/m2 I5 W/m2
<033 W/m2k | <0.26W/m2k | _ <0.20 W/m2k Building exit
Roof School <10,000 m2 G0 W/ Tinearm [48 W/ [inear m [30 W/ Linear m
<0.47 W/m2k | <0.26W/m2k | <0.20 W/m2k of door width  |of door width  |of door width
For all buildi Building fagade
U value
Fenestration <3W/m2k | <22W/m2k | <22W/m2k o 5W/m?2 vertcial [4 W/m2 vertcial 2.5 W/m2 vertcial
SHGC Exterior lighting  |fqcade area facade area fagade area
<0.27 | \S/ 3.23027 | <0.25 measurement Driveway, open parking
T T 1.6 W/m2 [ 1.3W/m2 [0.8 W/m2
Skylight SHGC <0.35 g Pedestrian walkways
SRR< 5% 2 W/m2 [ 1.6 W/m2 [1 W/m2
Building Area Method Stairway
school/university 10 W/m?2 I 8 W/m2 |5 W/m?2
11.2 W/m2 [9 W/m2 [6 W/m2 Landscaping
Library 0.5 W/m?2 ] 0.4 W/m2 10.25 W/m?2
12.2 W/m2 [2.8 YV/m2 .]6Al W/m2 UPS energy efficiency at 100% load
= DinnG/Eatsteia Uninterruptible KVA <20 - 90.2%
1.5Wm2___[92 e [5:8 W/m2 Power Supply 20<KVA< 100 -91.9%
14.1 W/m2 [1T.3W/m2 7.0 W/m2 kVA>100-93.6%
Space function Method Renewable energy generation zone
Lobby Atleast 25% area either on roof or on-site
9.1 W/m2 [73W/m2 [4.6 W/im2 Renewable
Classrooms energy For university buildings > 20000m2 built up area
13.7 W/m2 |I 1 W/m2 ]6.9 W/m?2 1% of total 3% of total 6% of total
Interior lighting Lab peak demand | peak demand peak demand
measurement 15.1 W/m?2 [12.1 W/m2 |7.5 W/m2
Library reading area . - . i
TOW/m2 9.2 W/m2 [5.7 Wim2 Table 5-1 Minimum Energy Efficiency Requirements for water cooled Chillers
Library book stack = P B
ECBC Building ECBC+ Building SuperECBC Building
T8aW/m2___ [14.6 T - [9:2 W/m2 Chiller Capacity cop IPLY cor PV COP IPLY
5.5 W/m?2 T4.4 W/m2 2.7 W/m?2 flowr)
Reshroom <260 4.7 5.8 5.2 6.9 5.8 71
77 Wim2 T6.1 Wim2 38 Wim2 2260 & <530 49 59 538 71 60 79
Shoage 2530 &<1,050 54 6.5 58 75 63 8.4
6.8 W/m2 ] 5.4 W/m?2 I3_8 W/m2 21,050 &<1,580 5.8 6.8 6.2 8.1 6.5 8.8
Workshop 21,580 6.3 7.0 6.5 89 6.7 9.1
17.1 W/m?2 1 13.7 W/m2 18.6 W/m2
Conference/Meeting - . . ) .
11.5 W/m2 [9.2W/m?2 [5.7 W/m2 Table 5-2 Minimum Energy Efficiency Requirements for air cooled Chillers '&
-
» ) \N’ ‘ ) » ) ECBC Building ECBC+ Building SupereCBC Building
Ta_ble_s-g Minimum Requlrementh\ ary, Split, Packaged Air Conditioners in ECBC Chiller Capacity copP IPLV cop IPLY  COP/IPLY
Building P kwr)
‘Cooling Capacity (kwWr) Water Cooled Air Cooled
<105 LN NA BEE 3 Star <260 28 35 30 4.0 NA
>105 ~ TN ° 3.3 EER 2.8 EER 2260 30 3.7 3.2 50 NA
AN AN S
Table jnimu quirements for Unitary, Split, Packaged Air Conditioners in ECBC+
SLJ”A Table 5-6 Minimum Efficiency Requirements for VRF Air conditioners for ECBC Building®
Cooling Capacity (kwr) Water Cooled Air Cooled For Heating or cooling or both
<10. NA BEE 4 Star Type Size category EER IEER
>10.5 3.7 EER 3.2 EER (kwr) .
VRF Air <40 3.28 © \436
gai_;lije_svs Minimum Requirements for Unitary, Split, Packaged Air Conditioners in SuperECBC iondi!i::r;ers, ~=40and <70 3.26 PR, 234
uildin, -
& Ircoote >=70 3.02 \' h\‘ 4.07
Cooling Capacity (kWr) Water Cooled Air Cooled o
<105 NA BEE 5 Star * The revised EER and IEER values as per Indian Standard for VRF correspan o'Walues in this
>10.5 3.9 EER 3.4 EER

Figure 4-1 ECBC Requirement
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table will supersede as and when the revised standards are published.r
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4.2 Water & waste — IGBC

1.Segregation of Waste

Table :Types of Waste at Building Level

IGBC
COMPONENTS Daily water consumption = Fixture flow rate*duration
of use *FTE* daily use per person
Max. flow rate &
Fixture type Estimated daily use per
FTE
8L per flush (FUl-flush] |
1 each for male &
Plumbing WC female
fixture 3L per flush (Half flush )
2 for female
. 41 per flush
Urinals 2 fimes
6L per 15 seconds
Faucets Mini 4 imes
L per [oseconds |
Health faucets Mini 1 ime
Design to collect one-day rainfall volume
obtained from average of peak rainfall of
previous 5 years
Averog:aaaffeglf rionfh one day rainfall
Rain water .
harvesting Above 701mm 3%
Water collection
efficiency for sloping roofs 85%
Run off volume = Surface area * run-off coefficient
* peak coefficient
surface material Runoff coefficient
Cemented/Tiled roof 0.95
Roof garden 0.1 -0.5
i Turf 0.25-0.45
R;VU'? o Vegelation 0.1-03
Concrete pavememnt 0.95
Gravel pavement 0.75
Grass pavement 0.5
Water bodies 0.95
Surface material Run-off coefficient
Landscape _Droughl = I_oleranl/ )
7 native/Adaptive/Species <30%
design
area
Turf area <30%
On-site system: Treat 100% generated wastewater
Waste water 25% - 75% of wastewater has to be used for
treatment and landscaping , flushing, cooling tower
reuse Average no.of.watering
days for landscaping 6L/m2/day for 300 days

3. Recycling of waste

Bio-degradable Waste:

1. Install on-site Waste Treatment System approved by Swachh Bharat Mission

Urban to treat 100% of organic waste generated at building level and use as

manure either on site or at any other site.

(max. points - 5)

2. Demonstrate generation of energy from the organic waste generated and

utilisation of the same within the premises.

Non-Biodegradable Waste:

(max. points - 5)

1. Demonstrate recycling of non-bio-degradable waste through responsible

handling and handing over of the same to the respective recyclers.

(max. points - 3)

2. Any other innovation strategies to recycle, reuse of dry waste, wet waste and

e-waste during post occupancy with long term contract agreement with

vendors, thereby diverting from landfill (max. points -5)

Name of the bin

Examples of Waste

Paper Recycling

Office paper, clean cardboard, newspaper, milk & juice
cartons, disposable coffee cup-lids only

Organic Recycling

Food, pruning’s, fruit & vegetables, plate scrapings
including meat, fish & leftovers, coffee grounds, flowers

- Hazardous waste

Sanitary napkins, diapers, used syringes blades,
bandages, expired medicine

Mixed recycling

Glass bottles, aluminum cans

Soft plastic recycling

E-waste

Bread bags, pasta & rice bags, cling wrap, plastic bags,
biscuit packets, frozen food bags, bubble wrap

CFL, tube light, printer cartridges, batteries

Figure 4-2 Waste Color-Code

2. Allocate a centralized facility to store, segregate

and handover collected waste to the
recycle vendors

identified

Figure 4-3 Segregated Waste

4. Net zero waste

The percentage of quantity of = Quantity of waste sent to landfill
waste sent to landfill Total quantity of waste generated
% of Waste going to Landfill Credit points
25.0-22.0% 1
22.5-20.5% 2
200-17.0% 3
17.5-155% 4
15.0-13.0% 5
125-105% 6
10.0-8.0% 7
75-55% 8
5.0 -3.0% 9
25 -0% 10
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4.3 SCHOOL BY-LAWS

CBSE BY-LAWS

Minimum Land required

3200 sg.m

Class room size

8 X6 M=48 m2

Science lab

9X6 M =54 m2

Library

14 X8 M =112 m2

Computer lab

9X6M=54m2

45 — Senior secondary school

Maths lab 8 X6 M =54m2
Play ground 200 m2
Students 40 — Secondary school

Environment education

The school must strive to promote conservation of environment of the campus through
rainwater harvesting , segregation of waste , recycling of organic waste , proper disposal
of waste including electronic waste , use of energy saving and energy efficient electrical
equipment, greening of campus , use of solar energy education and awareness amongst
children on environmental conservation and cleanliness , etc

Source : https://www.cbse.gov.in/cbsenew/affbye//Chapter%203.pdf

4.4 NBC & TNCDRBR

Lux level

21 EDUCATION

21.1 Assembly Halls

21.1.1 General

21.1.2 Platform and stage

21.2 Teaching Spaces
General

21.3 Lecture Theatres

21.3.1 General

21.3.2 Demonstration benches

214 Seminar Rooms

21.5 Art Rooms

21.6 Needlework Rooms

21.7 Laboratories

21.8 Libraries

21.9 Music Rooms

21.10 Sports Halls

21.11 Workshops

200-300-500

200-300-500

200-300-500
300-500-750
300-500-750
300-500-750
300-500-750
300-500-750
200-300-500
200-300-500
200-300-500
200-300-500
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coverage

Special lighting to provide emphasis and to
facilitate the use of the platform/ stage is
desirable

Localized lighting may be appropriate


https://www.cbse.gov.in/cbsenew/affbye/Chapter%203.pdf

Source: NBC

20.4.16.2
20.4.17
20.4.17.1
20.4.17.2
20.4.18
20.4.18.1
20.4.18.2
20.4.18.3
20.4.18.4
20.5
20.5.1
20.5.2
20.5.3

20.5.4
20.5.5

20.5.6

20.5.7

20.6
20.6.1
20.6.1.1
20.6.1.2
20.6.1.3

17
17.1
17.1.1
17.1.2
17.1.3
17.1.4
17.1.5
171.6
17.2
17.2.1
17.2.2
17.2.3
17.2.4
17.3
17.3.1
17.3.2

Waiting rooms 100-150-200
Dental surgeries
Chair Special lighting
Laboratories 300-500-750
Consulting rooms
General 200-300-500
Desk 300-500-750
Examination couch 300-500-750
Ophthalmic wall and near-vision charts 300-500-750
Hotels
Entrance halls 50-100-150
Reception, cashier’s and porters’ desks 200-300-500
Bars, coffee base, dining rooms, grill 50-200
rooms, restaurants, lounges
Cloak rooms, baggage rooms 50-100-150 3
Bed rooms 30-50-100
Bathroom 50-100-150
Food preparation and stores, cellars,
lifts and corridors
Libraries
Lending library
General 200-300-500 1
Counters 300-500-750 1
Bookshelves 100-150-200 2
COMMERCE
Offices
General offices 300-500-750 1
Deep plan general offices 500-750-1000 1
Computer work stations 300-500-750 1
Conference rooms, executive offices 300-500-750 1
Computer and data preparation rooms 300-500-750 1
Filing rooms 200-300-500 1
Drawing Offices
General 300-500-750
Drawing boards 500-750-1 000 1
Computer aided design and drafting
Print rooms 200-300-500 1
Banks and Building Societies
Counter, office area 300-500-750 1
Public area 200-300-500 1
223.7 Loading areas 100-150-200 3
23 GENERAL BUILDING AREAS
231 Entrance
23.1.1 Entrance halls, lobbies, waiting rooms 150-200-300 2
2312  Enquiry desks 300-500-750 2
2313 Gatehouses 150-200-300 2
232 Circulation Areas
2321 Lifts 50-100-150
2322 Corridors, passageways, stairs 50-100-150 2
2323 Escalators, revelators 100-150-200
233 Medical and First Aid Centres
2331 Consulting rooms, treatment rooms 300-500-750 1
2332 Rest rooms 100-150-200 1
2333 Medical stores 100-150-200 2
234 Staff Rooms
2341 Changing, locker and cleaners rooms, 50-100-150
cloakrooms, lavatories
2342 Rest rooms 100-150-200 1
235 Staff Restaurants
23.5.1 Canteens, cafeterias, dining rooms, 150-200-300 2
mess rooms
2352 Servery, vegetable  preparation, 200-300-500 2
washing-up area

Figure 4-4: LUX level as per NBC
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Localized lighting may be appropriate.
The lighting should be designed to create an
appropriate atmosphere

Supplementary local lighting at the bed head,
writing table should be provided
Supplementary local lighting near the mirror
is desirable

See “General Building Areas’

Localized lighting may be appropriate.
The service illuminance should be provided
on the vertical face at the bottom of the

L auiug vay

Special lighting is required

LARGL UEUMLE 1> GPPIUPLLIGWS

Localized lighting may be appropriate



Max. heigh Not exceeding 1.5 time of Minimum Stair width 1.6m
street width
Sﬁalrcase 15m Travel distance to 22.6m
width .
staircase from any
Tread Riser | >0.3m part of the space
<0.15m
Corridor width| Minimum 1.5 m Corridor width 1.8m
Parking — car | 1/70 Classroom minimum 6Xx6
size

Circulation areas

Circulation areas such as corridors, entrance halls, staircases, etc, in the school buildings
with double loaded and single loaded corridors shall not be more than 18 percent and 24
percent of the total covered area of the building respectively.

Noise level

Class A Noise producing a) Workshops
b) Kitchens
¢) Dining rooms
d) Gymnasiums
e) Indoor swimming
pools
Class B Noise producing a
but needing quiet b

Assembly halls
Lecture halls

at times ¢) Music rooms
d) Typing rooms
Class C  Average a) General class-

rooms
b) Practical rooms
c) Laboratories
d) Offices
Class D Rooms needing a) Libraries
quiet b) Studies

Class E Rooms needing a) Medical rooms

privacy b) Staff rooms

6.2.4.2 The recommended minimum sound reduction
(D,,) between rooms of the same class is as follows:

a) Class A : 25dB
b) ClassCorD : 35dB
¢) ClassBorE : 45 dB
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CHAPTER 5

5. SITE SELECTION AND SITE ANALYSIS

5.1 Site selection - Why Chennai

Chennai ranks second among big citiesin  Chennai's Electricity Demand is Increasing, Close to
oS s ennsis o ENtire Kerala's. What's the Reason?

* Reported By: B Sivakumar  + Edited By: Shilpy Bisht  « News18.com  « Last Updated: MAY 15,2023, 10:121ST  + Chennai, India

2,750 MW.

Domestic demand in Chennai is on the increase every
year because more and more people from other
s well as from other states are settling in the

amil Nadu Electricity Board chairman

Between 2013 and 2023, Chennai's electricity demand has increased by 25% and
nnnnnnn ption by 60%. (Photo: S| rstock)

Figure 5-1 ECBC Article Images

e According to the Central Electricity Authority (CEA), among major cities in the country,
Hyderabad tops the chart with a power demand of 4,479 MW, followed by Chennai with
4,383 MW in the current fiscal year (2023-24).

e CEA also forecasts Chennai’s power consumption climbing to 4,576 MW in the 2024-
25 fiscal. Between 2013 and 2023, the city demand has increased by 25% and
consumption by 60%.

e In 2013, the power demand in the city was 3,027 MW and on April 20 this year, the
demand touched 3,778 MW, which is close to the entire Kerala demand which is close
to 4,500 MW,” said Tamil Nadu Electricity Board (TNEB) chairman Rajesh Lakhani

5.2 CLIMATE STUDY

e LOCATION: Chennai
e COORDINATES : 13.0827° N, 80.2707° E
e ALTITUDE: 7m

e CLIMATE : Warm and humid Fgure 5-2 ECBC Climate map
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Monthly Diurnal Averages

Radiation Temperature
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Figure 5-3 Monthly Diurnal Graph

* The hottest season lasts from April to July , with an average daily
high temperature above 35°C.

* The comfortable season lasts from November to January , with an
average daily high temperature below 30°C.

Relative Humidity

Figure 5-4 Relative Humidity Graph
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Win
The
of S

Sky

LEaEND

d

most prevailing winds in Chennai is the Southwesterly between the end of May to end
eptember and the Northeasterly during the rest of the year

Cover

B ER N

Figure 5-7 Sky cover and monthly Diurnal Graph

e December to May are the clearer part of the year while June to November are cloudier
part of the year
e During clearer part of the year that is from December to may the radition is about 640
wh/sgm to 690 wh/sgm.During cloudier part the radition is about 420 to 470 wh/sgm
Rainfall Psychometric Chart
600 mm o o 600 mm
500 mm 500 mm
400 mm Nov 5 400 mm
308 mm
300 mm 300 mm
200 mm 200 mm
100 mm Feb4 Mar15 100 mm
10mm  9mm
0 mm Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec O mm
Figure 5-8 Rainfall graph Figure 5-9 Psychometric graph
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Design Guidelines:

1. Open spacing for breeze penetration

high troes providing shade

Figure 5-10

2. Layout: Buildings oriented on North &
South with Courtyard

o
et
o N

- \
-~ 1
— N
‘k i % LA \>
. % - %
/- s ~ ™ 7
/ - ™
/ @ Df—
/] - a
N i - N /," Use open plan interiors to pramote natural cross ventilation, or use louvered
\@ L - - doors, or instead use jump ducts if privacy is required

3. Exclude direct sunlight; provide indirect lighting

Light Well Roof Monitors Light Shelf External Reflectors O

Eéar:a@fm

Atrium Light Duct Clerestory Reflective Blinds

=l=)ial

Figure 5-11 Design Guidelines
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| coveren patio |

5_15/

Window averhangs (designad or s nice) of oparatle mnmm fextendin
‘summer, retract in winter) can reduce or elminate air cenditioni

trees, ivy<:

plant
minimize heat gain (if summer rains SUpport native piant growth)

imice or eliminate wes! facing glazing (o reduce summer and fall afternoon heat



5.3 Site Analysis
5.4 Site Detail
Site area — 30401 sq.m / 7.5 acre

The site is located in Velacherry one of Prime
location of Chennai with proper Transit connectivity

The site is located

The site is situated near to velacherry Railway

station

Dimension and DCR

in mixed use zone with
Residence, school and other Commercial entity

HHGERD ] warm ooy R wousrn

:l PRIMARY RESIDENTIAL ACRICULTURAL Z fﬁ,‘,{é‘}'—ﬂ?m“m‘s
:I MIXED RESIDENTIAL F3 i1 common : OPEN SPACE & RECREATIONAL
m COMMERCIAL CONTINUOUS BUILDING AREA —— URBANSABLE

5 INSTITUTIONAL S AREA z NON URBAN
Minimum Road width 7.2m

Max building height 18.3m
Permissible FSI 2.0

Front setback 6 m

Side and rear setback 2m
Allowable built up area 60802 Sgm
OSR 3100 sgm
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Figure 5-12 Site Location

Land Use Map

Figure 5-14 Site Dimension



Site and Surronding

Figure 5-15 Site Surrounding

Swot analysis

1.Strength : The site is surrounded by busy neighbourhoods creating a safe and secure
environment for children . The abucting road doesn’t have much traffic during the school
hours

2.Weakness: Sound related issues due to presence of railway station

3.0Oppurtunity: The site is situated next to velacherry railway station and bus stop which
improves the last mile connectivity thus encouraging the users to use public transport

4. Threat : Since the site is situated next to the railway station, noise will be a major threat
to the site.

Site morphology

2012 2015 2018

Figure 5-16 Morphology
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Natural feature — Terrain ( Site Photos )

Figure 5-17 On site Images

On site readings

Analysed on 05.02.24 & 06.02.24

Figure 5-18 On Site Reading

51



09: 00 am — 05/02/24 12:00 pm — 05/02/24

1 W Temperature B Humidity 100 1.5 M Temperature B Humidity 100
e \\ind speed e\ ind s_geedl_ _
1 I
I | 50
0.5 50 |
0.5 I l l
1B :
0 L1 _I 0
0 0 point APoint B P t C Point Point E
point A Point B Point CPoint D Point E D
03: 00 pm — 05/02/24 05: 00 pm — 05/02/24
1.5 W Temperature HE Humidity 100 0.6 W Temperature HE Humidity 100
0.4 I I
50 I I 50
0.5 0.2 1 l
B |
0 0 0 it | i | 0
point APoint B Point CPoint D Point E point A Point B Point CPoint D Point E
Figure 5-19 On Site Readings - Graph
Inference

* The Temperature peaks at 12 pm (33.1) in point C. Throughout the day temperature
at point C is higher compared to the other points

» After point C, point B records second highest temperature. This is mainly because
both point B & C is not surrounded by any vegetation and doesn’t receive any.

* And hence relative humidity is lower is these two points.

+ Point E records lowest temperature throughout the day when compared to the other
points it is because point E is being shaded by near plots tree and being surrounded
by large shrubs. Even though the temperature is lower but humidity is higher in the
point E. Wind speed is high at point B which is in east direction.

» After point B, point C records the second highest wind speed throughout the day

+ While point E receives the lowest wind speed throughout the day.
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09: 00 am — 06/02/24 12: 00 pm — 06/02/24

1 mmTemperature mm Humidity 100 1.5 ™= Temperature m Humidity 100
e \\ind speed e \\ind speed
1 i
0.5 50 | 11 50
0.5 | 11 I
| 11 |
0 0 0 Sy | Iy 0
point Point Point Point Point E point APoint B Point C Point Point E
A B C D D
03: 00 pm — 06/02/24 05: 00 pm — 06/02/24
1.5 W Temperature mE Humidity 100 0. W Temperature Bl Humidity 100
e \Nind speed__ __ —
1 ol | 0.4 | |
I 50
|
' 0 02 , |
0.5 | I
|
I 0 Rl Pl 0
0 | =2 =1 0 point Point Point Point Point E
point APoint B Point CPoint DPoint E A B C D
Figure 5-20 On site reading - Graph
Inference

The Temperature peaks at 12 pm (32.6) in point C. Throughout the day temperature
at point C is higher compared to the other points

After point C, point B records second highest temperature.

This is mainly because both point B & C is not surrounded by any vegetation and
doesn’t receive any. And hence relative humidity is lower is these two points

Point E records lowest temperature throughout the day when compared to the other
points it is because point E is being shaded by near plots tree and being surrounded
by large shrubs

Even though the temperature is lower but humidity is higher in the point E

Wind speed is high at point B which is in east direction.
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» After point B, point C records the second highest wind speed throughout the day
* While point E receives the lowest wind speed throughout the day

On Site Readings

Sound - 05.02.24 Sound - 06.02.24
100 [~ 17} 100 1
50 | :\\ =y 50 | )I“:\
I I ;|
0 i | [ 0 I 1
| RApint Point Point f‘oipt Point hpirj Point Point poipt Point
1A B C D E A B C D E
(o L
09:30 12:30 03:00 05:00 =—09:30 =—12:30 03:00 05:00

Figure 5-21 On site Noise reading - Graph

Inference

e Point A receives 68 — 55 dB of noise, the noise predominantly comes from railway
station and moving vehicles

e Point B receives 70 — 59 dB of noise. The noise level peaks at 5pm due to traffic and
lowest dB recorded during 12 pm.

e The noise at point B is mainly due to vehicles

e Other points receives an average of 40 dB throughout the day
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Circulation Traffic analysis — 12 pm Traffic analysis — 5 pm

Fast Slow

MAN MADE FEATURES

Figure 5-22 Traffic Analysis

Figure 5-23 Sun path and wind Direction
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Figure 5-24 Site surrounding views

Temperature — Summer Solstice & Winter Solstice (MACRO CLIMATE ANALYSIS)

¥im)

Potential Air Temperature

below 21.16 *C

211610 22,47 °C
2247t 23.78 °C
23,7810 25.09 °C
25,09 to 26,40 °C
26,4010 27.71°C
27,7110 29.03 °C
29.03 10 30.34°C
30.34t0 31.65°C
above 31.65°C

BERGOARENN
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Potential Air Temperature

I below 2147 °C

21,47 t0 23.08 °C
23.08 to 24.70 °C
24.70t0 26.32°C
26.32t0 27.93 %€
27.93t0 29,55 °C
29.55t0 3117 °C
3117t0 3278 °C
32.78 to 34,40 °C
above 34.40 °C
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Inference

Figure 5-25 Temperature Simulation - ENVIMET

bedow 2143 °C

2143 o TM T
7101 to 2458 °C
2458 1o 3515 °C
261610 2774 °C
TFwBEI T
293210 3090 °C
3090 te 3248 °C
324 to 34005 °C
sbove M5 °C

belowr 20.75 °C

20.75 to 21,65 °C
2165 t0 22.55 °C
22,55 to 2345 °C
234540 3435 °C
24,35 to 25,25 °C
25,35 to 26,15 °C
26,15 to 27,08 °C
27.05 to 37,35 °C
above 27,95 °C
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below 20,43 °C

20.43 to 21.02 5C
21.02 to 2160 °C
2160 0 22,16 °C
22.18t0 22,77 °C
22,77 to 23.35 5C
23.35 to 23.53 5C
2333 t0 24.51 °C
24,51 to 25,10 5C
above 25,10 °C

below 20.58 °C

58 to 21,32 °C

213210 2205 °C
2208 ta 22.78 °C
227840 23.525C

52 to 24,25 °C

2435 t0 2438 5C
24360 25.71 °C
257110 2645 °C
sbovs 26.45 °C

During summer solstice the maximum temperature 34.4°C and minimum of 27.5°C and
during winter solistice maximum temperature in the site reaches up to 27.9°C and Minimum

of 23

Humidity — Summer solstice & Winter solstice
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Relative Humidity

below 55.78 %
55.78 to 61.43 %
61,43 to 67.08 %
67.08t0 72.72 %
72.72to 78.37 %
78.37 tn 84.02 %
54.02 tn 89.67 %
89.67 tn 95.32 %
95.32 to 100,97 %
above 100.97 %

Min: 50.13 %
Max: 108,62 %
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Relative Humidity
|

below 47.96 %

47.96 1o 53,88 %
53.58 1o 59.80 %
5980 1o €5.71 %
65,7110 71,63 %
716310 77.54 %
T7.54 1o B3.48 O
8345 w0 E9.38 %
£9.35 10 95.29 %
sbove 95.29 %

Min: 42,05 %
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Relative Humidity
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Figure 5-26 Humidity Simulation - ENVIMET

Inference

During summer solstice the maximum Humidity in the site is 74% and minimum of 42%
and during winter solistice maximum Humidity in the site is 79% and minimum of 65%

Wind — Summer solstice & Winter solstice
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Figure 5-27 Wind Simulation - ENVIMET

Inference

During summer solstice the wind velocity reaches maximum of 1.86m/s and minimum of
1.59m/s and wind velocity reaches maximum of 1.42m/s and minimum of 1.26m/s in
winter solstice considering the site context
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CHAPTER 6

6. Area Statement

Administration |
S.no Space name Length (m)|Breadth (m) Nos Area (sq.m)
1 Admin Office 5 ] | 30
2 Principal room 5 4 1 20
3 Vice principal 5 4 1 20
4 correspondent room 5 4 1 20
5 conference room 5 4 1 20
6 Records room 4 4 1 16
7 Toilet 5 4 2 40
8 Electrical room 2 3 1 &
9 Reception 7 7 1 49
10 Accounts 5 6 1 30
Circulation space (24%) 50.5
Total area 301.5

Kinder garden
S.no Space name Length (m)|Breadth (m) Nos Area (sq.m)
1 Classroom 8 6 12 576
2 Library 14 8 1 112
3 Activity room 12 8 1 96
4 Indoor play area 10 10 1 100
5 Staff room 7 8 3 168
6 First aid room 3 4 1 12
7 Maths lab 8 6| 1 48
8 Toilet 5 5 2 50
9 Electrical room 2 3 1 [
Circulation space (24%) 292
Total area 1460

School block
S.no Space name Length (m)|Breadth [mJ] Nos Area (sq.m)
1 Classroom 8 EI 28 1344
2 Library 14 8 1 112
3 Staff room 7 8 6 336
4 Maths lab 8 [ 1 48
5 Physics lab 9 6 1 54
6 Chemistry lab 9 3 [ 54
7 Biology lab 9 ) 1 54
8 Computer lab 9 6| 1 54
9 Language lab 8 ) 1 48
10 Activity room 10 10 1 100
11 Indoor play area 10 10 1 100
12 First aid room 3 4 | 12
13 Toilet 5 5 [ 150
14 Electical room 2 3] 2 12
Circulatfion space (24%) 619.5
Total area 3097.5

Activity block
S.no Space name Length (m]rBrechh (m) Nos Area (sq.m)
1 Dance room 10! 8 1 80
2 Music room 10 8 1 80
3 Art and craft room 10 8 1 80
4 Activity room 5 8 5 200
5 Mulfipurpose room 10 10 1 100
6 Nce room 5 4 1 30|
7 Scouts and guides roon 5 4 1 30
8 Students counsillor roory 5 4 1 20
? Staff room 7| 8 1 56
10 Toilets 5 5 2 50
Circulation space (24%) 181
Total area 907
Overall area 5766
Play ground 300
Basketball court 420
Cricket 134
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Total no.of students : 1280
Total no. of. staff: 43

Car parking: 20

Bike parking: 40.



CHAPTER 7

7. SITE ZONING

7.1 Zoning 01:

Inference

* OSRis placed on the west side of the site
Which acts as noise buffer zone

* Future road construction can be easily
done Without disturbing the school

Staff parking

.
.t . Admin and primary
@

* Ground is placed at the rear end of the
site that is south side the building provides
the shade needed during the school hours

Aetivity
bleck

* Parking is placed at the front of the site
which affects the user’s navigation to the
site

» Parking kept at the front side affects the
view of the school

Figure 7-1 Zoning 1

Wind

» Activity block orientation blocks the
wind flow from the Leeward side.

* It reduces the wind speed from 3.85
to 1.28 and 0.86 around the other
blocks

Figure 7-2 Zoning 1 CFD Analysis

257 299 342 385 428 470 (mis)

Velocity
rEsSsur 160 275 380 505 620 735 (Pa)
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Top view North

amm zé e

South west

North East

Figure 7-3 Zoning 1 Solar analysis

Source : Design builder

Inference

e The top surface of the building recives 1875 kwh of solar radition per year
e Activity Primary and admin block fagade on the north side receives 750 kwh of
solar radition per year

¢ While the secondary and middle school block behind the primary blocks receives
625 kwh of solar radition

e South, west and east side of the site receives around 1250 kwh of solar radition
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7.2 Zoning 2
Inference

e OSR is placed on the East side of the site,
if incase a building comes in the adjacent
open space the osr Width reduces the effect
of the adjacent buildings

e Ground is placed between the building
blocks which helps which creates shade
needed during the day time

e The ground acts a central focal point which
also creates a buffer space between blocks
at the same it encourages interaction
between the students creating a vibrant
environment

e Parking is placed at the west side thus

Figure 7-4 Zoning 2 avoiding clutter in the front

e Since parking is placed at the side the view

e of the school doesn’t get affecte

Wind

*  The block arrangement doesn’t block the
wind flow but still wind speed gets reduced
around the academic and activity block

+ The arrangement also creates negative
wind pressure around the blocks

Figure 7-5 Zoning 2 CFD Analysis

| E———— G == e
Velocity 00 . . - A 222 266 31 355 3.99 4.44 4.88 (mis)
Pressure 530 585 540 395 ~Z50 U a0 85 3T 176 527 71 B)
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Top view North

™
]

North East
South west
Source : Design builder
Figure 7-6 Zoning 2 Solar analysis
o 125 250 375 500 B25 750 875 1000 1125 1250 1375 1500 1625 1750 1875 2000
Solar Incident (K¥Whin2)
Inference

» The top surface of the building recives 1875 kwh of solar radition per year

* Primary and admin block facade on the north side receives 500 kwh of solar
radition per year since it is oriented towards true north

« While activity blocks receives 625 kwh of solar raiditon

* While the secondary and middle school block behind the primary blocks receives
500 kwh of solar radition
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South, west and north east side of the site receives around 1250 kwh of solar

radition

7.3 Zoning 03:

Wind

Figure 7-7 Zoning 3

Figure 7-8 Zoning 3 CFD Analysis

*+ OSR is placed on the front of the site
which will be used for road extension

+ OSR takes the major road width

« Since OSR is placed at the front site it
affects the front view of the school

* Ground is placed in the front side of the
site creating a vibrant environment

+ Parking is placed at the east side
creating less clutter in the front end of the
side

The block arrangement reduces wind speed
and also reduces the wind pressure around
the building blocks.

Even though the wind speed and pressure is
higher at the activity block and secondary
block. Both gets reduced due to its
positioning around the central spline.

225
~m

T I I I——
270 315 361 4.08 451 496 (m/s;]
126 271 416 560 703 8.50 (P2
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Top view North east

=<
—

Source : Design builder

-

North

South West

Figure 7-9 Zoning 3 Solar analysis

T T T
0 125 250 375 500 625 750 875 1000 125 1250 1375 1500 1625 1750 1875 2000
Solar Incidert (Whin2)

* The top surface of the building recives 1875 kwh of solar radition per year

« Activity block, Primary and admin block fagade on the north side receives 750
kwh of solar radition per year since it is oriented towards true north.

* While the secondary and middle school block behind the primary blocks receives
500 kwh of solar radition



« South west and north east side of the site receives around 1250 kwh of solar raditi

7.4 Zoning 4

Wind

Figure 7-10 Zoning 4 o,

uuuuuu

% 4w w  w  m im_—ta ia
Figure 7-11 Zoning 4 CFD Analysis

Top North west Source : Design builder

=

South east

>

T T
0 125 250 375 500 625 750 875 1000 125 1250 1375 1500 1625 1750 1875 2000
Solar Incident (kWhin2)

South West

=

Figure 7-12 Zoning 4 Solar analysis

» The top surface of the building recives 1875 kwh of solar radition per year

» Activity block, Primary and admin block fagade on the north side receives 625 kwh

of solar radition per year. While the school block behind the kinder garden blocks
receives 250 kwh of solar radition due to the shading
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7.5 Zoning 5

Wind
Drop off zone
Kinder garden block ‘Admin block I %
Students
e Pparking.
School
cesemtiy H
g
Primary block Primary block Y
g 1
L=l
Future expansion % n am _B e o om e o
Figure 7-14 Zoning 5 CFD Analysis
— e

Figure 7-13 Zoning 5

Top North west

South West South east

¥ ool

Figure 7-15 Zoning 5 Solar analysis

68



CHAPTER 8

8. DESIGN DEVELOPMENT

SITE PLAN

Open area

|| Play ground &
Running ‘rack Assembly
point

Green corridor

7.5 MROAD

Scheol block % Scheal block.
T T y Bosket bl court
ke Valloy ol E)

+
e 06 © © ©°

Qg0
2

N
=T @

Figure 8-1 Site plan

Creating a site plan for a school involves considering various elements and features that
are essential for an educational facility. While the specific design will depend on the
school's requirements and available space, here are some common components to
include in a school site plan. The school site plan design includes strategically positioned
buildings and structures, such as classrooms oriented for optimal natural light,
administration offices near the main entrance for accessibility and security, and libraries.

Specialized facilities are placed to enhance educational and functional relationships.
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Classrooms are oriented to maximize natural light and scenic views, often clustered by

grade level to enhance interactions and accessibility. Administration offices are

strategically placed near the main entrance for visitor convenience and enhanced

security. Outdoor play and recreation areas are thoughtfully designed with playgrounds,

basketball courts, seating areas, ensuring adequate space and safety. Outdoor amenities

has adequate utility connections, with thoughtful consideration for water, electricity, and

drainage.

SCHOOL BLOCK

Classical dance

Activity/Play
room

Studio IxX8

8X8

Western dance

Sand box

Studio
8X8

UKG2 |
9x8

i
;
[%

Classroom
9x8

Classroom
9x8

Figure 8-2 Ground floor plan
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Figure 8-3 First floor & Second floor plans
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Figure 8-4 North Section
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Figure 8-5 West Section
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Figure 8-6 East Section

VIEWS - EXTERIOR
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Figure 8-7 Exterior Views
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VIEWS - INTERIOR

Figure 8-8 Interior Views
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