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A Study of Passive and Active Techniques through Case

Studies for the Composite Climate Zone of India

There are just 4500 structures and around 4.17 billion square feet of the land under green structures
till 2016. Itis just around 5% of India's absolute development, and there is extensive potential for
feasible plan in the Indian market. Feasible structure configuration requires detached and dynamic
strategies. It is indispensable to plan a feasible structure that utilizes uninvolved techniques to its
fullest in light of the fact that they are less expensive and more effective than dynamic procedures.
The creator underlines dynamic elements and ignores uninvolved highlights to get reasonable
structure evaluations in the ongoing setting. The entire motivation behind manageable plan has
been crushed. To accomplish a reasonable plan from a genuine perspective, uninvolved systems
ought to be framed in light of the neighborhood environment and given essential significance.
Dynamic systems simply will undoubtedly supplement latent methodologies. This study centers
around understanding the aloof plan methodologies for India's composite environment because of
the neighborhood environment through contextual investigations of structures. This paper manages
latent plan procedures, for example, direction, fenestration, concealing gadgets, earth contact,
rooftop garden, water, finishing, and dynamic systems, frequently incorporate sunlight powered
chargers, sun based water warmers and wind towers. The two examinations, i.e., the American
Institute of Indian Studies and the Solar Energy Center, utilize the indented yard, direction,
concealing gadgets, water bodies, a verandah roused by conventional detached highlights, and
another review, the PEDA Complex, utilize the southern vault structure, concealing gadgets, water
bodies as present day latent elements. All reviews utilize dynamic systems to supplement detached
methodologies. The review reasons that every one of the three contextual analyses utilize latent
techniques as essential ones, either impacted by customary design or current insight and that
dynamic methodologies supplement inactive procedures.

1. Introduction
Feasible improvement is a multi-layered idea, and the essential goal is to bring the climate and
advancement together. The idea of economical improvement was first examined in the Stockholm
Declaration of 1972, and afterward in the Brundtland Commission report in 1987. This report turned
into a benchmark for endeavors to adjust financial turn of events and ecological security. The
meaning of practical advancement in this report designate, "Improvement addresses the issues of
the present without compromising the capacity representing things to come ages to address their
own issues."

Maintainable Design in the Indian Context
Maintainable advancement in design alludes to three spaces: ecological, social, and financial

connected with the assembled climate. This paper will address just the ecological space of
supportable turn of events. The ecological space handles concern, for example, squander profluent
creation, strong waste, carbon dioxide emanations, land use, deficient utilization of water, natural
substances, and energy utilization in the assembled climate.
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Economical engineering configuration centres around diminishing impression, utilizing latent and
dynamic energy-saving strategies, utilizing nearby and practical materials to lessen the heap on
normal assets of materials, coordinating different viable mechanical frameworks, and at last limiting
the general impact on the climate and regular assets. The reasonable methodology likewise prompts
the wellbeing and prosperity of clients. An economical plan approach will determine India’s future
possible ecological contamination, energy, and regular asset emergency.

The energy emergency is a huge issue in India, and structures consume 30-40 percent of India's
general energy utilization. [2] The structure area is multiplying and is projected to grow multiple
times in India from 2005 to 2030. [4] The energy interest for this quick development in the structure
area is extreme. Subsequently, the plan of the structure ought to be so that it consumes less energy.
It ought to likewise produce energy by environmentally friendly power sources, for example, sunlight
based chargers, wind towers so that net-no energy in structures can be accomplished from here on
out

Practical Design in Ancient Indian Architecture
The idea of practical advancement lies in the reasonable utilization of the components of nature.

During the Vedic period, strategies, for example, the Panch Mahabhuta or the five fundamental
components of nature were utilized, i.e., Jal (water), Agni (fire), Prithvi (earth), Vayu (wind), and
Akash (space) for the plan of the structure. This science was called Vastushasthra. The fundamental
standard of Vastu Shastras is to make the best of nature without hurting nature. The utilization of
Vastu Purusha Mandala was for the allotment of various pieces of structures as per climatic
standards, like the kitchen in the south or south-east, and so on. This customary thinking and
feasible plan standards have been lost in India for almost 500 years because of Mughal and British
Raj.

Customary structures in India have utilized detached methodologies to lay out agreeable
circumstances inside structures. These structures have performed well overall, however in the
current setting, these conventional structures frequently require dynamic procedures to lay out
agreeable circumstances because of environmental change. Present day ordinary structures need
more dynamic systems than conventional structures since they were not in light of uninvolved
methodologies. It is presumed that latent plan methodologies are quick to be planned and that
dynamic techniques can enhance detached plan systems as they do in customary structures. Itis
crucial for know conventional structures’ detached elements, integrating a cutting edge working
with slight changes. The two examinations picked in this paper utilize the detached highlights of
conventional Indian design.
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Sustainable design in the Present Context of India

The new idea of reasonable plan in view of the western model began in 2003 through a trailblazer
LEED evaluated Platinum building ClI-Sohrabji Godrej Green Business Center at Hyderabad.
Numerous other rating frameworks have been actuated in India, like GRIHA, BEE, and some more.

Numerous modelers/engineering firms have made a critical commitment to the field of economical
plan, like Ashok B Lal, Sanjay Prakash, Yatin Pandya, Didi worker for hire, Vinod Gupta, Benny
Kuriakose Made in Earth, Hunnarshala Foundation, Trupti Doshi draftsmen, Thannal Hand Sculpted
Homes, Studio Eugene Pandala, Mozaic, Kamath Design Studio, Biome Environmental Studio. There
might be a lot more modelers and building firms working in the field of feasible plan.

LEED-India has finished around 2,230 structure with approx. 900 million (908,000,000) square feet
per the LEED report moving: India distributed in 2017. GRIHA has licensed just 80 structures around
the country until 2018. There are only 4500 structures and around 4.17 billion square feet of the
area worked under green structures until 2016. This is just around 5% of India's all out development,
and there is an enormous chance for India's practical plan market.

Sustainable design in Future Scenario of India

The current situation information demonstrate that there is such a lot of potential for supportable
structures in India. There is a necessity of exceptionally proficient prepared planner/engineering
firms to plan these feasible structures in the Indian setting. Designers/engineering firms need to
investigate India's customary design and consolidate a couple of thoughts from these structures. The
two contextual analyses in this paper are enlivened by customary Indian Architecture.

Passive and Active Strategies: Need and Importance

The feasible plan of structures comprises of two kinds of procedures, i.e., latent and dynamic
systems, to accomplish the task's ecological maintainability. Latent Design techniques don't utilize
mechanical means and electrical power and allude to the immediate utilization of regular energy
sources like the Sun and wind. The techniques could incorporate structure direction, building shape,
choosing the suitable structure material for building wrap, the size and concealing of the
fenestration gadget, and the water utilized for evaporative cooling without electrical power. The
draftsman's job in latent plan technigues is huge on the grounds that it expects the plan reaction to
establish an agreeable climate for clients both all through structures without utilizing mechanical
means.

Dynamic techniques utilize mechanical means and electrical ability to make solace for tenants.
Practically all utility frameworks in structures can utilize dynamic techniques, for example, cooling
frameworks, fire security frameworks, plumbing frameworks, sound frameworks, cleaning
frameworks, and environmentally friendly power sources, for example, sunlight based chargers and
wind pinnacles to create power. This implies that the dynamic methodologies included beginning
expenses and upkeep costs for the whole framework's life.
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Writing Review: Need and Significance of Study
The practical structures are appraised by two organizations, i.e., the Indian Green Building Council

(IGBC) and Green Rating for Integrated Habitat Assessment (GRIHA) to survey supportability
execution on various boundaries, for example, energy utilization, site arranging, inactive and
dynamic methodologies, water preservation, and waste administration. There is a perception that
these rating frameworks don't have the techniques to confirm that structures have executed aloof
procedures to their fullest degree. The rating framework's outcome is frequently extremely risky; the
structures that have been evaluated utilize dynamic procedures to address the rating framework's
issues. The motivation behind supportable plan has been crushed

Fabrice Mwizerwa, and Mukesh Kr Gupta in their exploration paper named "Laying out Climate
Responsive Building Design Strategies utilizing Climate Consultant,” talked about different creative
and modern state of the art advancements in supportable structure plan regardless of their
necessity according to the nearby environment. The review has been led utilizing environment
advisor programming (an energy device) for Gusenyi. It infers that latent plan methodologies are
adequate to accomplish tenants' warm solace; there is no requirement for dynamic or mechanical
systems

Sachin Vyas Gayatri, and K. N. Jha, in their exploration paper named "Relative Study of Rating
Systems for Green Building in Developing and Developed Countries," talked about the similar
examination of the rating framework in creating and created nations. The review prompts that there
are so many geography varieties and environment in India from the north toward the south. The
rating framework ought to address the geological and environment factor from east to west.

Kang Ji-Eun Kang, Ki-Uhn Ahn, Cheol-Soo Park, and Thorsten Schuetze, in their examination paper
named "A Case Study on Passive versus Dynamic Strategies for an Energy-Efficient School Building
Design," talked about the cross-examination of the uninvolved versus dynamic methodologies on
energy-saving utilizing Energy Plus reenactment. The review infers that there are a greater number
of advantages of utilizing inactive plan methodologies than dynamic plan systems and that there is
less energy interest by uninvolved plan techniques.

Kang Ji-Eun Kang, Ki-Uhn Ahn, Cheol-Soo Park, and Thorsten Schuetze, in their examination paper
named "Appraisal of Passive versus Dynamic Strategies for a School Building Design," examined the
effect of latent versus dynamic methodologies on energy reserve funds in structures utilizing Energy
Plus reenactment. The review presumes that detached plan procedures ought to be tended to
fundamentally in light of the fact that they are more energy-saving than dynamic systems. The
outcome additionally affirms that the exorbitant utilization of dynamic techniques can be inefficient.

Aniza Abdul Aziz and Yasmin Mohd Adnan, in their examination paper named "Consolidation of
imaginative latent engineering highlights in place of business plan towards accomplishing functional
expense saving-the transition to improve supportable turn of events,"” talked about saving in working
expense of a place of business by consolidating the aloof elements. The review infers that the
expense of energy decrease is a huge part of the activity cost, hence saving energy through detached
highlights lessens the expense of activity of structures.

Sahid ST., Ir. Surjamanto W, and Ir. Sugeng Triyadi, in their exploration paper named "Job of Passive
and Active Strategy in Green Building Context," examined the correlation of uninvolved and dynamic
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procedures, the job of every systems in planning a green structure. The review examined different
choices, for example, streamlining inactive techniques, upgrading dynamic systems, and advancing
latent and dynamic planners. The mix of aloof and dynamic systems works best. Uninvolved
techniques ought to likewise be upgraded prior to changing to dynamic methodologies to
accomplish warm solace without consuming abundance energy.

It tends to be reasoned that aloof plan techniques are not exorbitant and extremely powerful. The
uninvolved systems in customary structures were to the fullest in light of the fact that there was less
degree for dynamic methodologies. The reasonable rating framework doesn't ensure the ideal
execution of latent procedures. According to the Literature Review, aloof and dynamic
methodologies have been concentrated on through energy reenactment programming and writing
audit. These investigations might be satisfactory hypothetically however don't address the
reasonable execution of aloof and dynamic methodologies to projects. There are a couple of studies
accessible that have been performed through a contextual investigation, and scarcely any such
review is accessible in the Context of India. It plainly shows a need to investigate uninvolved and
dynamic procedures through contextual investigations in India's environment zones.

This study will make a prepared reference for planners, engineering understudies, and structural
specialists to comprehend the composite environment zone's uninvolved and dynamic plan systems.
The rating organization can likewise allude to it for a more nitty gritty comprehension of
coordinating uninvolved elements in their manuals.

Aim, Objectives, Scope, and Limitations
Aim

To understand passive and active design strategies for India's Composite climatic zone and
its applications in buildings.

Objectives

a) To study sustainable design in the Indian context

b) To analyze the composite climatic zone of India

c) To analyze the passive and active design strategies in the composite climatic zone.

d) To analyze the applications of passive and active design strategies in buildings situated
in the composite climate zone.

Scope and Limitation
Large scale varieties happen in the composite environment zone of India. This concentrate just

investigations the environment of Chandigarh. This might be thoughtfully applicable to the whole
composite environment district, however large scale varieties should be viewed as in the particular
city or area.

This exploration just covers institutional/places of business. It manages two parts of feasible
systems, i.e., environment responsive plan and energy protection, at the degree of contextual
investigations.
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3. Methodology

Itis critical to know the past, current, and future practical plan situations in India. The previous
situation of feasible plan has been examined in view of the standards of the plan of Vastushastra in
old India. The current situations have been examined through various rating frameworks, Indian
Architects working in maintainability, appraised working in India, and feasible plan. The future
situation has been examined to feature the extent of economical plan and gaining examples of
manageability from conventional Indian engineering.

This research includes concentrating on uninvolved and dynamic plan highlights in India's composite
environment, and the area of India under the equivalent is tremendous. Concentrating on the
environment examination of all urban areas of the composite environment of India is unimaginable.
This concentrate just arrangements with the environment examination of Chandigarh City as a
delegate of the Composite Climate to feature the different goals of environment based building plan.
Seeing all the center areas of feasible plan for detached and dynamic strategies is significant. This
was tended to under India's Passive and Active Design Strategy for Composite Climate Zones. Later
on, just two centered regions have been decided for this review.

The review manages aloof and dynamic strategies by contextual analyses, and the picked cases
ought to be viewed as the accepted procedures to show economical plan standards. There are many
cases accessible on the composite environment of India connected with practical plan. In any case,
because of the rating framework, the ongoing plans had lost the concentration from uninvolved
systems. These advanced structures barely incorporate the Indian engineering's customary
uninvolved elements like the yard, verandah, and water bodies. The two cases help in this
exploration, the American Institute of Indian Studies and the Solar Energy Center depends on
customary Indian engineering, and another case is one structure of the PEDA complex since it
addresses current aloof plans that are remarkable. In 2001, every one of the three examinations
were recorded in the most genuine book named 'Energy Efficient Buildings in India, altered by Mili
Majumdar, distributed by the Ministry of Non-Conventional Energy Sources. This book has
introduced the accepted procedures of manageable plan in India.

The premise of the examination of the cases referenced above is fundamentally on two boundaries,
i.e., the part of environment responsive plan and energy and different viewpoints like water
preservation, squander the board, and some more, are excluded from this review. Environment
responsive plan incorporates direction boundaries, fenestration, concealing gadgets, normal light,
ventilation, patio or chamber, and reasonable structure materials. The energy viewpoint
incorporates the cooling boundary, earth contact, rooftop garden, water bodies, sun based plant, or
boards. These three examinations' outcomes were intricate
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The end and suggestion were made based d after the examination and conversation of these
boundaries in each review. on examination and survey and in light of the discoveries. The three
case studies' study areas are shown by the location map in Fig 1, Fig 2, and Fig 3.
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4. Analysis and Discussion

There is a division of Analysis and Discussion into three sections: the initial segment comprises of the
composite environment of India; the subsequent part comprises of the latent and dynamic
methodologies in the composite environment zone of India, and the third part comprises of the
execution of the uninvolved and dynamic techniques for the situation studies

Composite Climate of India
As indicated by the National Building Code of India, India is partitioned into five climatic zones: hot

and dry, warm and muggy, calm, cold, and composite. Bansal and Minke, 1988, did a definite report
and ordered Indian environment, as displayed in Table-1.

The environment grouping is valuable in deciding the structure to happen in a specific climatic zone.
There are likewise varieties in climatic information for a specific region in a solitary environment
zone. Itis crucial for concentrate on top to bottom environment information where the structure is
arranged to find out about maintainable plan systems. The environment information component
ought to assess the information of the scope and longitude, temperature, moistness, precipitation,
wind, and sun powered radiation.
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Analysis of Climatic data
Information from Chandigarh are dropping in the composite environment. There will be an

examination of environment information to figure out the qualities of the composite environment.
There will be slight varieties for various areas; notwithstanding, the conventional attributes will
continue as before.

Table 1. Climatic Criteria’s of Bansal and Minke

Climate mgirt]hl Relative Precipitation Nug:gz: of
y iditv (O
Zones ?’engperature humidity (%) (mm) Days
0C
Hot & Dry >30 <55 <5 >20
Warm & >30 > 55 >5 <20
Humid
Moderate 25-30 <75 <5 >20
Cold & <25 >55 >5 <20
Cloudy
Cold & <25 <55 <5b >20
Sunny
Composite When Six months or more do not fall within
any of the above categories
Climatic Data of Chandigarh
50 °C 300 mm
£}
) e A1 °C
‘S o }_\ 250 mm
% 36 °G 36 °C
95.)) / = 32 °C 200 mm
& |0+ yc ] 28 °C
Y 34 °c N D e |
E st ” 21 °G 21 °C i s E
g 0 °C 17 ’C/ - ; ) ;
E— = "C/ 1< 100 mm ‘g
E 5 °c E
=} s 7°C X \ Q c 50 mm
m
g
(]
0 °C U mm
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Precipitation == Mean daily maximum Hot days
- Mean daily minimum - - Cold nights
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Humidity Comfort Levels

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Latitude and Longitude: The exact cartographic co-ordinates of Chandigarh are 300 44' 14N,
760 47' 14E. It has an average elevation of 321 meters (1053 ft).
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Climatic Analysis of Chandigarh

A. Critical Seasonal Analysis
There are five seasons in Chandigarh: summer, winter, storm, harvest time, and spring. Three

seasons are indispensable, and two seasons (harvest time and spring) are mild. The examination of
the three fundamental seasons and the deductions drawn from the investigation are:

i) Summer (April - June)

This period is the most basic; the mean greatest temperature goes from 27 0C in March to 41 0C in
June, as displayed in Fig 4. The general dampness for this time is 30-45 percent, as displayed in Fig 3.
The sun based diagram likewise shows that the sun's hours are the most noteworthy during this
time, so the intensity gain is the greatest, as displayed in Fig 7. During this time, the breeze heading
is SW to NE [19], as displayed in Fig 5, and the breeze contains heat.

Derivation: The structures ought to be intended to decrease the intensity gain in summer. They
ought to permit the breeze after due care of the decrease of intensity in the breeze.

ii) Winter (Dec - Feb)

This time isn't quite as significant as summer; the typical min temperature goes from 7.3 0C in Dec to
8.90C in Feb, as in Fig 4. The overall moistness is very nearly zero, as displayed in Fig 6, and is a dry
time. The sun oriented diagram shows that the sun's hours are a base during this time. Sun powered
radiations are additionally negligible, as displayed in Fig 7. The breeze bearing is NE to SW in the
colder time of year [19], and the breeze is cold.

Derivation: The building has to be designed to improve heat gain during the colder days, ideally
direct daylight. After due thought, the structure ought to permit the breeze to expand the intensity
in the breeze.

iii) Monsoon (July to September)

This time, the mean most extreme temperature is 360C in July to 330C in Sept, as displayed in Fig 4.
The general moistness level in these months goes from 60% to 95%, as displayed in Fig 6. The
precipitation during this time is extremely high, as displayed in Fig 4. The typical precipitation for the
year 2017 was roughly 974 mm.

Derivation: The building has to be built to limit heat gain and permit ample breeze flow inside the
structure to diminish relative dampness. Removing additional dampness from the breeze prior to
entering is better. How much water acquired by precipitation is adequate to be utilized for different
purposes.
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B. Solar Path Analysis

Sun based way graphs are accessible for a distinction of 1-degree scope, Latitude of Chandigarh is
300 44' 14N, which is exceptionally near 310 N, so this diagram will be utilized for examination, as
displayed in Fig 7

SOLAR CHART

L

041 \

LATITUDE 31° NORTH

This Solar Chart, as displayed in Fig 4, obviously shows that in the late spring of June 21, the Sunrise
at 300 from E to North and the Sunset at 300 from W to North. This is the longest openness time of
the Sun. Similarly, in the colder time of year, on the 22nd of December, Sunrise at 300 from E to
South and Sunset at 300 from W to South. This is the briefest time of sun openness.

In the mid year, Sun's upward development, June 21, arrives at 8 am at 400 elevations, 12 pm at
830, and 4 pm at 400, implying that the Sun is at higher heights. Moreover, in the colder time of year
of December 22, the Sun hits 8 am at 100, 12 pm at 350, and 4 pm at 10, implying that the Sun is at a
lower height throughout the colder time of year.
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Inductions:

The sun in the late spring morning isn‘t however basic as aberrant radiations may be somewhat
lower and the plan model ought to be to forestall direct daylight. The early afternoon sun has
significantly more straightforward and backhanded radiation; accordingly, all types of radiation
ought to keep away from. Keeping away from direct daylight toward the south by level shading is
simple. The midday sun and the night sun are basic in the late spring; in this way, the roundabout
radiations and the immediate radiations are exceptionally high.

Strategies:

As examined in the past segment, it is fundamental to comprehend that reasonable plan systems
depend on environment examination. The structure configuration is more difficult in composite
environments than other climatic locales, as it ought to be intended for blistering dry in summer,
warm-muggy in storm, and cold-bright in winter. Summers are the fundamental focal point of the
composite environment, so structures ought to limit heat gain in summer and increment heat
misfortunes. Winters are additionally essential to the subsequent need; structures should amplify
heat gain and limit heat misfortunes in winter. The storm is the third need; the structures ought to
take into consideration normal ventilation and diminish heat gain.

Mitigating Heat Island Effect (Passive Design Strategies)

Objective:
Decrease heat islands (warm angle contrasts among created and lacking regions) to alleviate
microclimate influences.

Strategies:
a). Shading to non-rooftop regions

b). Previous clearing/open matrix asphalt/grass pavers
¢). Using water bodies for evaporative cooling

d). High reflectance material for clearing

e). High reflectance material on rooftops

Climatic Responsive Design (Passive Design Strategies)

Objective:
To apply environment responsive structure configuration measures, including daylighting and
productive fake lighting plan, to diminish traditional energy interest.
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Planning:
a). placement & alignment of Building: Sun too Wind thought.

b). Building structure: Minimize Surface to volume proportion.

c). Placement of a cradle area uneasiness direction.

d). Placement of fenestrations: Sun and wind thought.

e). Size of opening and Windows.

f). Louvers and Trees or other structures.

g). Material for openings: To diminish temperature rise.

h). Finishing materials: To diminish temperature rise in summers.

i). Shading of Walls and Open ground.

j). Day lighting and counterfeit lighting to complete one another: Minimizing the fake lighting.

k). Use of patio, verandah, and any remaining such strategies pertinent to a cutting edge setting.
). Shape and dimensions of water bodies for vanishing cooling.

Circulation Planning (Passive Design Strategies)

Objective:
To diminish site disturbance because of laying, keep up with utility lines, and limit energy utilization
by on location utilities to lessen transportation passageways on location, decreasing contamination
loads.

Strategies
a) Designing the site to limit street length.

b) Reducing structure impression
¢) Shading of the person on foot course: currently covered previously.

d) Service streets, utilityy passages ought to be total with the goal that base aggravation on location.

Energy Conservation (Passive and Active Design Strategies)

Objective
To utilize environmentally friendly power sources to decrease the utilization of regular/petroleum
derivative based energy assets and utilization of earth contact, building materials, rooftop gardens,
and so forth to by implication save energy.
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Strategies

a) Photovoltaic panel

b) Solar powered water heaters
¢) Sunken floor

d) Terrace landscaping

Materials (Passive Design Strategies)

Objective
To utilize economical structure materials to decrease energy interest, to diminish ecological
contamination

Strategies

a) Selection of material having less coefficient to minimize temperature rise
b) Use material having less impact on global warming
c) Materials with low carbon footprint.

Waste Management (Passive and Active Design Strategies)
Objective:

To utilize squander produced nearby productively to diminish ecological effect and the
bringing down energy interest for new materials.

Strategies:

1. Using waste water
2. Using solid waste

Water Conservation (Passive and Active Design Strategies)
Objective:

To utilize methods to monitor water and furthermore use the normal wellsprings of water
actually.

Strategies:
3. a). Rainwater gathering
4. b). Using less water consumption strategies in building.

Case Studies: Application the Strategies

The uses of just two reasonable plan techniques, i.e., environment responsive plan and energy
protection, out of seven centered regions tended to in the past segment, will be talked about in
three contextual analyses underneath.

Case Study 1: American Institute of Indian Studies, Gurgaon

This project is located in the composite climate of city Gurugram, formerly known as
Gurgaon in Haryana, India, and project data is shown in Table below.
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Table 2. Project statistics American Institute of Indian Studies

Type of building Institutional
Built-up area 1500 sqm
Site Area
Completed 1998
Location Gurgaon
Climate Composite
Architects Vinod Gupta, L P Singh, Amrita Sharma,NKec\JAi;eli Banerjee of Space Design Associates,
Landscape Kavita Ahuja

Source: Energy Efficient Buildings in India [14]

The American Institute of Indian Studies is a consortium of American colleges that permits
researchers to advance Indian Art, Architecture, and Music research. This new structure is
intended to take care of managerial workplaces, research offices, chronicles, a library, and a

middle for Ethnomusicology.
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Figure 8. Ground Floor Plan

Idea: The premise of this idea is on the combination of customary engineering with
innovation. There is a joining of different components of Traditional Indian Architecture like
Gardens, yards, structures, and verandahs into the experience of association with the open air
climate. The indented yard, block on the fagade, and different elements, for example, the
curve, the vault mirror the customary Indian design jargon.
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Climate Responsive Design
a). Optimum Orientation

The structure facade is lurched at 450 from the site limit, as displayed in Fig 8, permitting
windows in the north-south bearing to limit heat gain. The faltering of the facade serves the
capability of the best direction and furthermore adds the tasteful worth of the structure
facade.

b). Fenestration and Shading Devices, Natural Day Lighting and Ventilation

The fundamental windows point toward the north and south, as displayed in Fig 8. There is
just a requirement for even concealing in the south to slice direct daylight in summers to limit
heat gain in summer, and there is no requirement for concealing in the north. The fashioner
has doled out a uniform person to give uniform concealing gadgets in the north and south.
Windows frequently need security from downpour, so giving even concealing in the north
and south is legitimate.

Figure 10. Glass bricks on East and West fagade for Natural light in thebasement
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The outside elevation gave the appropriate size of the windows on the north and south for
regular light; the little residue windows on the outside facade on the east and west facades
were furnished with glass bricks for normal sunshine in the sunken rooms, as displayed in
Fig 10. The light rack idea is additionally used to bring the light further in rooms by
mirroring light from top coated Surfaces of windows, as displayed in Fig 9. As displayed in
Fig 9. The openings have been provided in the inner patio to permit normal ventillation in
rooms, as displayed in Fig 11. The arch on the chief's room has been furnished with the fibre
material to channel the light beneath, as displayed in Fig 15.

Figure 11. Natura light in Library through the sunken courtyard(Basement)

c). Courtyards as Climate Modifier

The Courtyards are the substance of the venture. There are two indented yards, the primary
patio is at the entry, and the other is askew situated for better air flow. The fundamental yard
has a drinking fountain and finishing, as found in Fig 12, concealed in the late spring. It is an
ideal spot to sit in the summers, as displayed in Fig 13, and little gatherings are occurring in
this yard. The yards go about as a light well, however they likewise go about as environment
modifiers; this fills the patio's need. The creator has noticed a tremendous distinction in
temperature in the storm cellar and upper floor of the yard.

Figure 13.
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d). Sustainable Construction Materials
The utilization of terrazo is on the vault to mirror the immediate daylight to temperature rise
in summers, and the utilization of fibre material is on the highest point of the arch is
protection material that advance temperature rise displayed in Fig 15. The protection material
on the arch additionally diminishes the forced air system burden and saves energy.

EARTH SHELTEREL ARCHI

Figure 14. Section of Building showing Materials
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Figure 15. Ceramic Tile and Fiber material on the roof of the dome

Energy Conservation

a) Evaporative Cooling Concept

The primary sta