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Abstract

Architecture plays an important role in shaping the human life. Architecture cannot be
experience without human involvement. A person’s experience is evoked when 5 senses are
involved. Thus while designing understanding of these 5 senses (sight, smell, taste, touch and
hearing) is a must. But now a day’s architecture is appreciated though sight only. Thus other
senses are overlooked, giving architecture an incomplete meaning. Experiencing a space which
involve senses gives an unforgettable memory about the place and situation. Hence this
philosophy must be inculcated at the early stage of architecture that is 1 year students. They
are naive and enthusiastic. They have urge for learning. If this philosophy is harbored in them
they could use these ideas in their design process for long run. In student’s life open spaces
plays an important role especially streets. Streets are used with as socio cultural aspect, for
communications, gathering and casual meetings. Hence study of street with senses involved
will benefit them to understand the human senses and street environment with an eye of
architecture.

Thie aim of the stdy s to Introduce the understanding of multisensory aspect to the first year
architecture students through practical approach. This research is an applied experimental
research. The study will take place on the streets of Pune. This approach will help students to
understand the multisensory aspects in shaping their design and social aspects.

Key Words- Multisensory Aspect, human senses, Philosaphy, Practical approach.
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Study of multisensory aspect through Practical Approach

on the streets of Pune
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2) Prof.Deepali Randhe
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Abstract

Architecture plays an important role in shaping the human life. Architecture cannot be experience
without human involvement. A person’s experience is evoked when 5 senses are involved. Thus
while designing understanding of these 5 senses (sight, smell, taste, touch and hearing) is a must.
But now a day’s architecture is appreciated though sight only. Thus other senses are overlooked,
giving architecture an incomplete meaning. Experiencing a space which involve senses gives an
unforgettable memory about the place and situation. Hence this philosophy must be inculcated at
the early stage of architecture that is 1* year students. They are naive and enthusiastic. They have
urge for learning. If this philosophy is harbored in them they could use these ideas in their design
process for long run. In student’s life open spaces plays an important role especially streets. Streets
are used with as socio cultural aspect, for communications, gathering and casual meetings. Hence
study of street with senses involved will benefit them to understand the human senses and street

environment with an eye of architecture.

The aim of the study is to introduce the understanding of multisensory aspect to the first year
architecture students through practical approach. This research is an applied experimental research.
The study will take place on the streets of Pune. This approach will help students to understand

the multisensory aspects in shaping their design and social aspects.

Key Words- Multisensory Aspect, human senses, Philosophy, Practical approach.




Wardha blocks: A Revolutionary Material for Composite Regions
1} Prof.Shaswati Sinhal

2) Prof. Anupama B.Sonpitale
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Human have been evolving since decades. Many changes have been adopted with many priority
changes. But the priority that did not change over decades are food, shelter and clothes. Shelter
has been evolved from caves to high-rise structures. But this evolution has a cost to pay in terms
of temperature rise and climate change. As per the Forbes report of 5 April 2022, nearly 40%
emission comes from real estate. The rise in temperature is an alarming risk. This scenario is no
different in rural areas. Hence to lower the temperature in houses ‘Mud House technology” which
has been used from ages has to be adopted. But mud house technology is not enough to meet new
challenges. Therefore, Centre of Science for Villages, Wardha had developed special technique of
mud wall and clay tiles roofing system to meet the modern issues. This paper aims to study the
impact of Wardha block construction to control the temperature. It also investigates the
temperature difference in the convention housing (concrete homes) and Mud House. The
methodology adopted was the comparative analysis of both type of houses. Through this research,
author intend to suggest the technology to control the rising temperature in houses. The study
undergoes experimental research.

Key Word-Rising Temperature, carbon footprint, Mud houses, Appropriate technology. Rural
areas.




Study of Traditional Occupation of Vadar community
with new Transform

Prof. Anupama B.Sonpitale
Assistant Professor,Anantrao Pawar College of Architecture,Parvati,Pune
Svitribai Phule Pune University
Contact details-7775861696, Email-anusonpitale251288(@gmail.com

Abstract: Vadar community is one of the oldest nomadic communities, known for their stone carving and
stone work. Stone working is one of the earliest and important occupation in India. Vadars are prominent in
conserving this traditional occupation. Components of house construction like door frames,Varandah
seating,tulsi vrundavan,jata & pata(grinding stone), stone flooring, decorative cornices,columns are some of the
products of the skillful work of this communities for so many years. But, due to urbanization and technological
uplift, the stone products are losing their values and getting mere wages. The Vadar communities are migrators.
But in the most recent years the people are migrating for jobs other than the stone carving and stone products.
One group of this community migrated to Wardha and settled there. Some of the people try to keep this
traditional work alive by making the stone carving and stone products and selling them on mere wages. Due to
the awareness of historical buildings and attachment of people to history this profession got new platform to
grow. Being migrators the most challenging part is to get the dwelling place, since the urban area cost so high,
such people have to live in slums. They work in their dwelling place and sell the products on roads. The purpose
of the study is to understand spatial requirement for conserving this traditional occupation of stone carving in
the dwelling space of Vadar community.

Key words - Vadar community, traditional occupation, spatial, stone carving, conservation.

Introduction

Vadar also called as Bhovi,mati vadar,jati wadar etc. had traces originally from Orissa, their they are believed
to be migrated to various parts of India. They are majorly located in Kranataka, Maharashtra and Telangana.
The main occupation of this community is the traditional work which includes stone cutting, mine work, stone
engraver, digging, constiuclion ele. From ancient times they are engaged in the construction work and are known
for their work in building forts and historical buildings. Since they are engaged with earth and earth excavation
the name is given as ‘Bhavi’. Originally the word Bhovi derived from Bhavi which means earth diggers in
Kannada. The Vadar community is known for their hard work, Male and female contribute equally in social and

economic activities.

The traditional work they perform demands migration hence this tribe has to migrate from one place to another
as per the job requirements One of the group migrated to Wardha in search of work and got settled at Arvi
Naka.High rates of real estate made them live in slums. The earning by the head of the house is inadequate
hence almost all the members in the family are working. The head male of the house is doing the traditional
work while the female works on daily wages. But the decline in the stone product products due to technologies
and low income from it shifts the attention of the new generation towards the daily wages work.

The study shows that the people are skilled in stone work but the low product selling lead to insecurity of the
earning The stone products are losing their values due to urbanization and technological uplift and getting mere
wages. The migration and mere wages contribute to low standard of living. The livelihood is highly
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compromised. The purpose of the study is to understand spatial requirement for conserving this traditional
occupation of stone carving in the dwelling space of Vadar community. The study will try to find out the future

of this traditional occupation.
Aim= To identify and enhance the sense of place, culture and occupation of Vadar Community.

Objectives —

a) To study about Vadar community

b) To study their occupation and livelihood.

¢) Identification of issues for livelihood.

d) To study the spatial requirement for their occupation.

f) To study the availability of market for products and skills.

Methodology
The present study was conducted in the slum of Arvi Naka,Dist-Wardha of Maharashtra state. The study is

purely based on primary data collection; the data collection has made from Vadar communities of Wardha.The
slum has 20 houses of vadar. The researcher has selected 5 houses from the slum to conduct the study.The
secondary data is also used to strengthen the study. The collection of secondary data is from
books,articles.research papers and data available on internet.
Primary data collection
1) Interview
The interview was scheduled in local language i.e Marathi. The family head male and female were
interviewed. This interview gave the information about the personal information, traditional work,
source of raw material and other occupation adopted over a period of time for survival.
2) Group discussion-
The discussion with the Vadar community provided with vital information relevant to study.

Methodology Flow Chart

| Primary Data Collection »— METHODOLOGY —= Secondary Data !:ollecti;:l
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Literature Study

Vadar community is recognized by their typical profession. Stone cutting stone engraving and earth digging
work. But in this 21st century the traditional profession of Vadar community is appearing to be vanished.
Modern machinery and technology has replaced the role of Vadar in the society. So Vadar community has lost
their work. Therefore, now days it is seen that Vadar people accept any work that is available, instead of their
traditional skilled jobs. This tribe is known as Nomadic tribe but now sefttled at one or other places.




C

The study suggests that out of 500 people of vadar community 67% not doing family
business only 33% are doing their traditional jobs. The income of these people vary from 1000- 15000 Monthly
Income. Due to their acute poverty and nomadic way of life, the Wadars have a low social and economic status
in society. The problem faced at workplace is the availability of raw material, storage and display of the finished
product to sell, The set up for traditional occupation workplace is easy as most of work takes place at home in
verandah or angan. Since the wages are low for stone products the vadar people opt for supportive business.
Living condition is of low standard due to low income of major group in community and lack of
education. Awareness about the Government opportunities is low

The Vadar community are called as keeper for craft. The Vadar community has contributed in
construction of. From ancient period they are known for the traditional work. They have built wells to drink
water, lakes and also canals. They built houses and palaces to live. They built places live temples, statues, caves,
etc. to pray. They built roads, railways, pools over the rivers and lakes for communication.to make life easy of
women’s they built jata, pata, khalbatta etc. The historic places we see today is built by them. The list is never
ending. Though they have such glorious history their hard work is lesser known. Restoration of historic building
are taking place,vadar community skills are being used by the Archacological Survey of India (ASI) and at

UNESCO World Heritage Site as well.

Data collection - Study of Vadar slum in Wardha at Arvi Naka

Introduction to the Wardha city

India is a developing country and many regions in the country are developing rapidly in the context of industries,
education, trade and agriculture. Thus giving rise to new infrastructures. In present scenario, Wardha city is
powerfully emerging as an education and industrial hub in the region. From being rural vicinity decades ago it
has now become the busiest emerging city in the Vidharbha region. With the development the city is also

inviting the migrants in search of employment. Giving birth to shum.
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Figure 1.map showing Wardha  Figure 2.map showing location Figure 3 Slum at Arvi Naka
city of Arvi Naka and slum

Location of Vadar community(slum):

*  Slum is situated in prime square of city the square is known as Arvi Naka.

* Itis 4 kilometer form Wardha Railway Station.

* Total area of Slum is 50,000sq.ft.

*  Total population of slum is 350 and near about 100 Vadar resides in the slum
History of the slum:

* The land acquired by wadar community was once acquired by Shikh’s

* In 1984, the Indira Gandhi was killed by a Sikh.

¢ On that background, the people around the land made them to vacant the place.




Study of Individual Houses from Slum

1._ House no. 1- Name: Uttam Jadhav(55) (no. of people in house- 8)

Figure 4 Location House no.1 Figure 5 Working space outside the house in Angan and
Finished product storage inside house.

Table 1. Details of traditional and other occupation of house no. |

Origin ona Other Working of
occupation Occupation traditional occupation
Mexnbers i e {Community | At home [Some ather place
Man Stone work
iﬁ‘:‘l"m - wife garbage \/’ \//
RS tone work collection o —
cinizg Son (1)  |daily wages Swrnl.nf ansportation| eoIum
wife house wife material transport
Son (2) daily wages p— T
Wife house wife {1L5_km R “v7 Truck
Daughter
.'mn-m-law} not waorking from wasdha} | comemunity Rs-2500/krip

Table 2. Details of Space required and product selling
Space required (for stone work) | Product Selling Market Value of the occupation

Working 32X3=10m

POox 15 4008 *They are in great demand during ‘yatra’

Raw Material h working space
By cycle

Finished product [1x2=2msq
niirde the houra

Area statement of the house

Friun St
=amens nage
M
£
a
£
o
£
N

Mlaan road




Figure 6 Area Distribution of house no. 1

Table 3. Details of Eamning and Remark

Earning Remark
gty ’ e Docig i + the new generation 15 not taking inferest
5-6 product a monthla) Wife — 150/ day the traditional occupation due to low valve of
Rs- 250-300/ ) son (1)- 200/day the Product
) son(2)-200/day| * the head of the family is not leaving the
2,000 /month stone  work job because he thinks its his
identity.

Total - 2000'monthiTotal - 16,500'm

Famuly income - 18,500 month

Source- Site an-ﬂ:!‘};s:'s by Researcher

Figure 7 Location House no.3 Figure 8 Working space in the Verandah with
finished product storage

Table 4. Details of traditional and other occupation of house no. 2

Origin Traditiona Other Warking of
occupatio Oceupation traditional occupation

Members Cccupation  |ayone Community | At home 15mne other place
Man Stone work
Wife house wife \// \/

abarashira 5t K
one Son {1 stone work
n l ' " Snlﬂ'ﬁl uf Wﬂl"

Wife house wife Transportation
Son (2) stone work material transport
d daily wages ; ruck
wie  frovavie: | B, o ooy
g from wardha wareha
sAmravati J g =-3500/trip

igﬁun:e : site wisit)




Table 5. Details of Space required and product selling of house no. 2
Space required (for stone work) | Product Selling Market Value of the occupation

Working 3.2 X 2= 7m g,
i veranda e They sell products | *They are in great demand during ‘yatra’
Raw Material 1o space near inyatra » door to door selling gives variables
house =Door to door by

some other spade cycle

Finished product | 1x2=2msg
veranda

{Source : site visit)

B

Way into the slum
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Figure 9 Area Distribution of house no.2  Figure 9 Exploded plan showing working space

Table 6. Details of Earning and Remark

Earning Remark
Stone Work Other Docupation
10-15product a - due to the involvement of more people in the
[Rs- 250-300 product | ) son (2)- occupation from same house maximum
200/day
L y fi products are sold .
.00 /month *  during “vatrn’ all male members work to get
max. finished products
Toml  1500'month Tulal - 6000month |+ rest of the tme, other work can be opted for
livelihood
Famuly mcome - 10,500 month

(Source : site visit)

House no. 3- Name- Jiram Jadhav (noof
people in house- 3)




Name- Jiram Jadhav (no. of people in house- 3)

Figure 10 Location of house no. 3 Figure 11 Showing raw material storage, owner of the
house and the storage of finished products inside house.

Table 7. Details of traditional and other occupation of house no. 3

Origin | Taditiona Other Working of
occupatio Occupation traditional occupation
; Tome other |
FAEmDerS Occupation. Lalone Community] At home place
: Man (dead)| Stone work
mdun | Stone work | Wife daily wages V/ V/

Son (1) daily wages | Source of [y, tavion Medium of

Son (2) notworking | material transport
Pipriwardha [Alone /" R:;;‘w"m
Al avoH if outside wardha
*Nagpur  |community  [rs-3500/trip

\Eiurce : site wisit)

Tuble 8 Detalls of space required and product selling ot house no. 3

Space required (for stone work) | Product Selling Market Value of the eccupation
orking 2X2=4msq.
G orarl }Dmr to door by | * door to door selling gives variables
cycle = satisfactory market value .
aw Material working space
nished product] 1x2=2msq
inside home

{Source : site visit)
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Figure 12 Area distribution of house no. 3 Figure 13 Exploded view showing working and
storage area in plan
Table 9. Details of Earning and Remark
Earning Remark
Stone Work Other Occupation
5-6 product a Wife — 150/'day * oo involvement of the new generation in the
son (2)- 200/day stone work business
250-300/product *  wife and son opted for another job for the
,B00 /month income consistency,
Total - 18000 otal -10.000/month
Famly income - 12 300/month

{Source : site visit)

4. Houseno.4- Name: Ram Prasad Mule (no. of people in house- 9)
T - i _ &

Figure 14 Location of house no. 4 Figure 15 Showing raw material ragc. owner of the
House working on stone and the storage of finished products

Table 10. Details of traditional and other occupation of house no. 4
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Study of Laterite Stone as Building Material in Warm and

Humid Climate of Konkan

Abhijit Bhagat', Dr. Parag Narkhede’
'D.Y. Patil School of Architeciure, Charoli bk. via Lohegaon, Pune.
‘Guide- Ph.D. (Architecture) Professor of M. Avch (Environmental Architecture),
DYPSOA, Lohegaon Pune.

Abstract:

Due o their imherent properties, completely different building marerials respond otherwise to climate. The thermal
properties of building materials determine the energy consumption patterns and comfort conditions in an enclosed
space. Various building materials, such as locally available stones, used for construction work which we can study o
undersiand the properties associated with materials. To know how properties will impaci performance io consider the
lomg-term effects of using @ material on the environment Building material fconstruction material).

Keywords: Laterite stone, AAC blocks, Thermal Comfort, Konkan Region.
L Introduction

Ower the years, the use of common construction materials is widely practiced by the humans. The use of waste and
recycled materials did not become common among Engineers. Also, the use of common construction materials does not
provide satisfactory and desired properties in short period of time. Laterite can be a residual ferruginous rock, usually
found in tropical regions and has shut genetic association with bauxite.

The term “laterite” was originally used for very ferruginous deposits first determined in Malabar Region of coastal
Kerala and different clements of state. it's an extremely womn material, made in secondary oxides of iron, aluminium or
l:-uutInsﬂlbuomuurcnpib&ofhdmmgmuwmnwﬂnutlﬂdniu.hhmhoﬂllhﬂ‘ihmd
ferruginous laterite are quite common, Laterite is found mmmmdlmwhnm;'uiﬁi
building material in regions of Kerala, Goa, Kamataka and Andhra Pradesh. :

2.Characteristics of laterite -
Laterite occurs principally us a cap over the summits of Basaltic hills and plateaus and is the characteristic feature.
uupulmm;iuullhbﬂdmlopedmihnﬁu&uﬂhnmdihhﬂﬂﬂlhmmm-ﬂ
mﬂ:nhﬁhmuT}wﬁWMwMﬂm
ful of cavities and pores, containing large quantity of iron in the form of red and yell
and could be cut easily and when exposed, it became hard and resisted air and water
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it comply with Base case ECBC And it is also complics with
the Super ECBC.

For North, East and West wall construction:

Option-01: 500mm thick composite walls

{300mm stone +30mm insulation +150mm cement concrete
hollow block)

Table 6. U-Value calculation Option-01 {north, East and west)

ke =
Moo | Skin Componsats = Thickness jmn] ok o Givem Thickmess
1| Ml ]
1 |Comen onrvete b i3 5 ]
4 |Geuoal relation o i un
§ |G 15 £ e
1 & fr exiemal 0%
Total ¥ wabe s 1%
[0 ke U485 Wk |

(- he wall assembly does not comply With Basecase ECBC

Option-02: 600mm thick composite walls.
(350mm stone +100mm insulation +150mm cement concrete
hollow block)

Table 7. U-Value calculation Option-02 (north, East and west)
{7

FVaioe for Gven Thickness |

|

W | S || ke
1| Meinrea un
1 |(emericee? 15 ] [
4 | nuten T m 284
§ T % wuy
1 | Wifneen e

ot W e 15

| Vi 2R wisqek |

c ty increasing the insulation by 50mm, assembly is comply
with Base case ECBC

Sunspace:

Double glazing is used with 20mm space and the U-Value is
2.50 W/m2 dege.

And it does not comply With Base case ECBC.

6. RECOMENDATIONS

*Longer axis of the building should be East-west to maximum
solar exposure

* External wall can be painted Black.

» To prevent heat loss cork-based weather-strips can be used
to seal tight all the openings.

= Roof space colleclor can be used to pass the heated air inside
the building.

»Avoid Window openings on the North side of the Building.
«Sonth wall shonld be treated with Trombe wall construction

*For External south wall 25mm thick glazing then 150mm
Cavity and 300mm thick Stone wall can be used.This wall
assembly comply with the super ECBC.

*For External threc side walls (North, East and West)
composite wall of 600mm can be used with 100mm thick
insulation , 350mm stone and 150mm cement concrete hollow
block. This wall composition complies with the Base case
ECBC.

*Air Jock should be provided at the entrance of the house to
prevent heat loss.

CONCLUSION

The concept of passive solar healing is simple but application
to the building requires attention to the details.

Attention towards construction methods and techniques.
Assuming moderate level of sun tempering or Passive solar
heating reduces the use of energy required for heating (o the
building by 5 % to 25 %.
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3.7 Air Lock at the entrance.

An airlock is a transitional space. The air Jock is a small
chamber consist of the two airtight doors. It has two doors in
series to separate a controlled environment from a corridor.
The two doors are interlocked to avoid being opened at the
same time. This system can prevent contamination as well.
The recessed entry or the air locks should be provided as it
helps to reduce the heat losses.

3.8 Glazed Atrium:

Atrium works effectively around the year in cold climate, and
proves their efficiency so that it can be called as cool climate
variant of open courtyard. Roofl glazing provides thermal
comfort and at the same time protection from rain and wind
and a moderate resistance to heat flow. It adds aesthetics,
environmental and economic benefits 1o the building. Mainly
located centrally within the building. [t has glazing mainly to
its roof and less exposed to outside. The thermal buffering
effect of atrium can be more substantial. Large glazing admits
large amounts of solar radiation, at the same time low thermal
( roperties of glass may lead to very low temperatures at night.
Heat storage within this space is essential and should be
provided to modulate the fluctuations in temperature. Design
considerations are important in the sense of form, dimensions
and materials in coniact with main building as they provide
solar control and heat dissipation. These particular phases
helps to benefit the environmental performance of a glazed
atrium over the year:

1. The Thermal Buffer Phase: In the regions with low winter
sunshine, the most frequent condition is the aftrium
temperature is higher than that of outdoors, but lower than
those in adjoining indoor spaces.

2.Sun Space Phase: Within the comfort range, heat can flow

naturally to adjoining rooms by opening doors or windows,
displacing conventional heating and saving energy but, atrium
temperature is higher than that in adjoining spaces.

C, Over Heated Phase: The atrium temperature tends to rise
above the comfori range and may also cause thermal
discomfort in adjacent spaces. The glazed envelope and
provisions for heat dissipation can prevent the rise in
temperature much above the outdoor and provides effective
shading as well. Heat storage can further allow heat
attenuation of the peak temperature,

4. EXTERNAL WALL ASSEMBLIES

Below are the different effective combinations of material
used for external wall assembly in cold and dry climate.
Different case studies are analyzed and types of wall
assemblies are proposed for cold and dry climate to achieve
better human eomfort,

South wall:

South wall should be treated with Trombe wall

Option-01: 25mm thick Glazing + 100mm Cavity +230mm
thick Brick wall plastered on both side.

T dl e M. AE e e AL M. et o e s [, P RS, 1 o T SO

North, East and West wall

Option-01: 500mm thick composite walls

(300mmstone +50mm insulation +150mm cement concrete
hollow block)

Option-02: 600mm thick rammed earth wall.

5. U-VALUE CALCULATION OF EXTERNAL WALL
ASSEMBLIES

As per Basecase

For ECBC compliant building: 0.34
For ECBC +:0.22

Super ECBC compliant building: 0.22

For South Wall construction, Considering
Option -01: 25mm thick Glazing + 100mm Cavity +230mm
thick Brick wall plastered on both side

Table 3. U-Value calculation Option-01

l "U* value of Opagque Skin ]
K Valus
L Shin Domponsnts i gt Thicknews jmar] W ahiat 120 Cibewn Thigiiawss
i gt - e el (7T
] ) N 6038
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[ "wrvake D230 ik ]

To comply With ECBC U-value needed id 0.34
The U value of above assembly is 0.23w/sqmK and it comply
with Base case ECBC

Option-02: 25mm thick Glazing + 100mm Cavity +300mm
thick Stone wall.

Table 4. U-Value calculation Option-02

K b
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To comply With ECBC U-value needed id 0.34.
The U value of above assembly is 0.240 w/sqmK and it
comply with Base case ECBC

Option-03: 25mm thick Glazing + 150mm Cavity +300mm

thick Stonc wall,
Table 5. U-Value calculation Option-03
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Advantages of Roof space collector over Trombe wall.

*Roof space collector has better exposure to sun than Trombe
wall.

*Roof space collector does not interfere with building
elevation.

*Roof space collector has low maintenance and has low capital
cost as compare to Trombe wall,

=Roof space coih:umL better suited for day ﬁmﬁ occupation.
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3.4 Transitional Spaces

Transition spaces are the fully surrounded space located at the
center or circumference of a building. Which are rarely in use
for constant occupation and are not heated by conventional
means, the glass house as a form of extended house should
include a wide range of forms and sizes. Conservatory or a
glass house is different from glazed walls (Trombe) and roof.
It is an architectural design which is more commonly
practiced as space that is veranda, essentially in a cool climaie.
Conservatory should be design in a way to attain and maintain
temperatures suitable for occupation in maximum time in a
year. Moreover, In addition to providing pleasant space and
habitability, good design also implies on the parent building
meaningful thermal buffering effect, without creating more
exposure to unneedful excess heat in warm period.

The exposed Sunspaces are used to collect the sun’s heat, store
it centrally and distribute it to different rooms, Sunspace heats
the wind before it enters into the building. A sunspacc
c"liffcrcm than direct gain aml Tromhe wall systems adds a
aom to the buildings.

Winter season section: A wall divides sunspace and a wall,
two openings are provided on this wall. Air available in
sunspace rises up when heated by sun radiation and endowed
into the room. At the same time the cool air in the room at the
lower level get into the sunspace. Which forms a cycle of
passive heating air and flow, which goes on and on.

Fig.I! scction for Winter season (left)
seetlon for Summer season (Right)

calcher placed with opened mouth to the prevailing wind
direction forces the air to move inside and at the same time the
warm air inside the room created due to negative pressure
drawn out of the room. Sunspace can be ventilated to the
outside direction to avoid excess heating if required. A
properly vented sunspace can function as same as screened in
porch, which make it open to the elements regardless of the
time of vear.

+*To take advantage of the prevailing summer wind, operable
windows and vent openings should be located for effective
and required cross ventilation,

*With Sunspace we can combine earth berm and rock bed.
Combination of sunspace with carth berm or rock bed can give
optimum result.

3.5 Rock Bed

Rock bed can be used to enlarge the thermal mass of the
building and thereby it also increases the ability of building to
store energy. In rock beds air is drawn from the sunspace and
through the bed of rocks. Heat is given in the direction to the
rocks and air is circulated in repetitive manner to a location in
the hot space to collect more and more heat. At night time
when the heated air is needed, Available air from the stored
space is released to rooms direction coming through the rock
bed, where it pickups heal and distributed back lo occupied

space.

_ manually
oparable
louvers

Fig./2 Rock Bed

Lo Laren Berms

Euth bwiin is the sheliering under carth. 1ere for eateinal
thermal mass earth is used. It reduces heat loss, and by this
indoor air temperature is maintained.

Earth Berms restricts the heat loss in two ways:

By increasing the resistance to heat flow of the walls. roof]
and floor and by reducing the temperature difference between
inside and outside.

Daily temperature fluctuations are negligible at a depth greater
than (0.6m) below the earth’s surface,
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3. PASSIVE DESIGN STRATEGIES

3.10rientation of the building

Building orientation plays a vital role in this climate. To have
maximum solar exposure longer axis of the building should
be oriented East-Wesl and it 1s more efficient for both winter
heating and summer cooling. South sun is useful for
daylighting in the building we can reduce radiation coming
from the south sun by introducing proper shading devices.
Long fagade of the building is available to collect solar
radiation i.e this orientation allows for maximum solar glazing
{windows) to the south [or solar capture for hcau'ng,

— ,l

== e

iy

Fig.B Orientation of the building

3.2 Building Matcrials and Construction Techniques

» Walls plays a major role in receiving the amount of solar
radiation. Building material used for the construction should
be with low embodied energy and the choice of building
material is important in reducing the energy content of the
building and it also maximizes thermal comfort of the
occupant.

= The strain on conventional energy can be reduced by using
low-energy materials, efficient building technologies. ie we
should use locally available material.

» Heat loss control can be achieved by compact building form,
high level of thermal insulation, air tightness, and earth
sheltering and carth air heat exchangers.

("thn Building needs Mechanical heating or cooling then
ouilding should be provided with good thermal insulation
=An airtight construction with controllable means of
ventilation to minimize infiltration and heat recovery from
outgoing indoor air to reduce heat loss, are the options.

* Windows should be orientated in south direction, East &
West direction.

«Careful consideration to joint and frame materials to
minimize thermal bridges and cold air infiltration and warm
air exfiltration.

= Windows should be orientated in south direction, East &
West direction.

sPenetration and absorption of solar radiation into the building
will depend on the colour of the external surface. Below
shows the % of absorption radiation of incident solar radiation

Table 1. External Wall surface with solar absorplion capacity

External Wall Surfaces %  Radiation
absorbed

White wached svternal wall enrfarsc 15 94

Medium dark paint shades like dark | 60w 70 %
grey, green, red ete if vsed for the
external fagade,

Black external wall surfaces

E0to 90 %

+«The air and surface temperatures of the buildings depends on
the type of shading present in the building and the composition
of glass is used in the windows.

Table 2. Type of shading with Entry of % of radiation

l?}-’[‘le of Shading % of radiation enter into the
building
With external shading | 10 %
Internal shades 40 to 50 %
Without shading 90 %

¢ The indoor temperature of the building also depends on the
material used for the external surfaces, materials used for the
construction etc. It is possible to increase 10 degree Celcius
than outdoor temperature when the external wall is thin, low
resistance and capacity walls, painted externally dark and
have large unshaded windows and if the ventilation is absent,
the indoor temperature above outdoor maximum may rise
above 20 degree Celcius.

3.3 Trombe wall construction

Glazed outer side of external wall helps trapping solar
radiation. Glazed wall also prevents convective and radiative
losses, which results in higher wall surface temperatures.
Eventually, It maintains air cavity between glazing and wall,
above outside temperature. The warmed air tends to rise up,
the warmed up air can be endowed from cavity to adjoining
room through the opening at the top of the wall and a
controllable loop to withdraw air from the room can be
established via openings at the bottom part. Through this
process by conduction additional solar radiation is absorbed
by the external wall.

Fig.? Trombe wall section

3.3 Roof Space Collectors

Roof space collectors replaces the roof cover on a south facing
slopes, which we glazed to trap solar radiation. This solar
radiation is then collected and absorbed inside the loft to heat
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*South wall is painted black to provide better heating as black
surfaces absorbs 80-90% of solar radiation.

*Heat loss happens through the door and windows of the
building therefore to prevent heat loss cork-based weather-
strips are used to seal tight all the openings

=Air lock at the entrance is designed.

*Hostel is properly lighted with natural light in the day.
=Future provision of Photovoltaic cells is planned to provide
most of the night lighting.

Below is the plan of the LEDeG (fig.1) and section showing
the use of renewable source of energy in the building and Air
lock, rombe wall and solarism.

Fig.1 Plan of LEDeG, Leh showing :rrmg:mnnt of rooms around the
central courtyard.
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Fig.2 Sections of LEDeG .Leh

2.2 Saral for Tabo Gompa ,Spiti
The sarai is an institutional building for Topo Gompa and is
located in spiti district. Due to the site drawbacks the building
15 oriented in such a way that it had to face the cast and West.It
c".as rooms surrounded by courtyards.
it has two intenmittent courtyards, il acts as sunspace because
it is covered by glass. It provides lvat and light [ur the north
side of the building.
Below are the external wall assembly used and passive design
Features used in this building.
External wall construction
=600mm thick rammed earth wall,
*Trombe wall is on South fagade.
Passive Design Features
«Minimum opening and sizes is on the South, East and West.
=Thermally massive construction.
«Centrally located courlyards covered by glass for heating of
inner rooms and daylighting.
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Fig.4 South Facade trombe wall Fig.5 Plan

2.3 Airport and Stafl Housing colony, kargil

Kargil is located in cold and dry region and Airport is
designed is for maximum solar penetration in all the areas and
it is heated by the solar energy whether the gain is direct or
indirect, Airport Staff housing consist of residential units 2
numbers of three bedroom units, 4 two-bedroom units and 8
one-bedroom units, It designed in a cluster like form and it is
planned in such as a way it will have maximum solar
penetration inside the building,

Below are the external wall assembly used and passive design
Features used in this building

External wall construction

*500mm thick composite walls,

(300mm stone +50mm insulation +150mm cement concrete
hollow block)

Passive Design Features

* Large double glazed surfaces on south face

+ Earth berming on the east face acts as insulation,
*Clerestory maximizes solar heat gain and daylight to all inner
Bpaces.

*Clustered around central open spaces with maximum
southern exposure.

«Terraces and glazing on the longer side have southern
arientation for direct solar gain.

* Minimum opening on north prevent heat loss.

* North-side entrances provided with double air lock.
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Absrract: As the study shows that, buildings emits 6% of the greenhouse gases and consumes more energy. And many of the
rescarches shows that there will be encrgy crises in future and for the energy crises the contribution of residential sector is more
than any other sector .Buildings in cold climates consumes more energy and more amount of gas emission takes place because of
heating required in winter season. So, improvising the thermal comfort of the residents and no use or reducing the use of fossil fuel
hased system in the building is a challenge. Because of the rapid development and urbanization the use of heating and cooling

sstem is increased in the individual buildings. Hence studying the passive design strategies and its impact on the building’s energy
consumption is important .Cold and dry climate is considered for the study purpose. The results shows that different types of passive
design strategies which can be applied to the buildings in cold and dry climaies and the use of building materials for the external
wall assembly which can be recommended and integrated in the residential buildings at the time of designing itself in the similar
type of climatic conditions.

Key Words: Passive strategies, energy consumption, human body comfort, heating systems, construction techniques

1. INTRODUCTION

India’s domestic energy consumption has increased
tremendously. In 2012 the energy consumption is increased
from 80 TWh to 186 TWh, and it adds upto 22% of total
current electrical consumption. Buildings total floor area is
expected to rise 400 percent and till 2030 it is estimated to be
around by 20 billion meter square. By2050, it is predicted that
energy consumption will increase more than eight times. So
to develop India, energy efficient strategies or the passive
desipgn strategies should be studied and should apply to the
buildings to reduce the current energy demand.
' “assive design is design that takes advantage of the Natural
Energy Sources available, climate to maintain a comfortable
temperature range in the house,

Characteristics of Cold and Dry climate

The area which has cold and dry climate is in the mountainous
region and has less vegetation. Solar radiation is extreme with
low percentage of diffused radiation. Relative humidity is
consistently low at 10-50 percent, Precipitation is also very
low and it is generally less than 200mm per vear. Wind is
occasionally extreme. SKy is clear throughout the year, cloud
cover is less than 50 percent and the temperature varies from
25 degree to -25 degree Celsius,

The main objectives of the Building Design in this climate
a. Resist Heat Loss from the building
b. Promote heat gain in the building.

a) To resist heat loss, below following steps can be taken

= Using appropriate material which can gain heat [aster and
release very slowly or it can store heat for longer duration and
release heat when it is needed.

b) To Promote Heat gain below following steps can be
taken

By avoiding shading devices or excessive shading.

=By trapping the heat which is coming from the sun.

2. CASE STUDIES

2.1 LEDEG (Ladakh Ecological development Group) Leh
The climate of the Leh is eold and dry. Here in this climate
harnessing solar energy is very imporiant to have better
human comfort inside the building.

LEDeG is a hostel having accommodation for 24 people with
toilets, laundry area and study facilities all the facilities are
integrated into the building.

Here traditional techniques have been modified and adapted.
Below are the external wall assembly used in the hostel and
solar passive design features is used to have good human
comfort.

External wall construction

= Ground floor wall assembly is made up of Rubble masonry
with mud mortar.

= Thick mass of earth on the wall and it is framed with timber.
* Thick mass of carth is also on the rool which provides
insulation.

Passive Design Features

sirienratinn: T anmar fare of the hnilding ic farig




