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ABSTRACT

This paper investigates native building materiaéed in a typical dwelling unit to understand thgact on the
environment in terms of embodied and thermal enefdpe dwelling unit designed and constructed ushmg local
materials and local Artisans of Ravicherla, andireated embodied the energy of 37.2% as compavedsing
conventional materials. Indoor air temperature fduio be lower by 6-8 degrees lesser than the arhbienemperature
during summer. It has been analyzed that the localerials consume only about 37.32% of energy (G09 nf) as
compared to a building with conventional materialsich consumes about 2.92 GJ. fhe indoor air temperature was
found that the maximum temperature varies fromo68°C as compared to an ambient air temperature ofC45
The vernacular architectural practices provide axcellent solution to reduce the impact of buildirays ecology and

environment with specific reference to Climate g®an
KEYWORDS:Native Materials; Embodied Energy; Thermal PropestiEnergy Conservation, Vernacular Dwelling
INTRODUCTION

Buildings consume about 40% of Global energy potidn (Susannet al 2014). Increase in Global population,
changing lifestyle and increasing technology haBuémced the energy consumption patterns of thddimgjs.
Building materials consume a significant amounéoérgy during extraction of raw materials, proaggsmanufacturing,
transportation, and installation at site. With agreéase in global population and a shortage of ihgugspecially in
developing nations, use of native materials inciwestruction of dwelling units proves to be an exuital and sustainable
solution by reducing the cost of construction,@issions and energy demand, bringing down tla éohbodied energy
of construction (Reddy, 2003). Extensive use ofisidalized materials, especially in developingrmtoies doesn’t provide
feasible solutions in view of diverse socio-econmiand cultural backgrounds. Further, constructimacfices involving

local building materials prove to encourage tradisil skills and generate employment opportunitiesridigenous people.

India is the second largest population in the woddcount for about 17.5% of Global Population.
With the increase in population and being a devatpgountry, India still has the majority of its pndation below the
poverty line as per International standards. Urbation has increased from 27.81% in 2001 to 31.16%2011
(India, 2011). This increase in urban populatios fesulted in developing slums and squatter setiésnwith deteriorated
housing conditions. Buildings consume about 33%totél power consumption in India of which 8% and¥®%re
consumed by commercial and residential sector otispty (Saboor, 2014). With growing population gsowing the

demand for housing, and consumption of conventiomaterials for construction is further increasihg energy demand
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exerting more pressure on resources. This probdenot only in the urban areas but also exists ialrareas where the
affordability of a decent housing condition is atdint dream. Traditional construction practiceagisocal resources and
materials are taught extensively in academics arggnefficient and eco-friendly practices (Ahmadre2011).
However, these traditional building constructioragiices are disappearing gradually as comparedhéo ntodern
conventional construction practices with advancanetechnology, new materials and new designschvioften do not
consider the local climatic conditions and the wasi advantages offered by the native materialscéi¢ime building is
designed and constructed with local practices adlrAndhra Pradesh with local materials and thipgpas aimed at
investigating the embodied energy and thermal ptimseto assess its workability and energy saviogepeat the same
type of construction rural areas of Andhra Pradegiarticular in rural India in general. The constion activities occupy
38% of total energy consumption of the world (Anowus 2007). Residential energy requirements vamy flocation to
location, depending on climate, housing type, dfar@able level (Mohsert al2001 and Lee et al , 2011) investigate the
impact assessment of various building materialacrzte vs. steel) on the embodied energy of thigibgi structure, and
compare them with the Green Building Rating scottaired under the material category for the sammacttre.
There are a wide scope and potential for utilizihg industrial and mine solid wastes for the maauire of building
materials for promoting sustainable constructioacfices (Reddy, 2009). The use of the “alternativellding materials
can reduce the initial production energy required & reinforced concrete building by 30 - 40%, e £quivalent of
25 - 30 years of operational energy. The energgdaumulatively over a 50 - year life cycle by thaterial substitution

is on the order of 15 - 20%.(Hubermetnal 2008).The load-bearing soil-cement block masondysaabilized mud blocks
filler slab have resulted in 62% reduction in emibddenergy when compared to reinforced concretedch structure
building and 45% reduction when compared with bwlay brick masonry and reinforced concrete solab duilding
(Reddyet al 2008). The results of research conducted by pdasseal 2015 revealed the significant difference in EE of
materials whose production involves significanteieal energy expenditure relative to thermal ggarse. Energy is one
of the most important factors in economic growthl aocial development in all countries (Hassounét,02and BRE
2008). For this reason, as in the world, it is obseé that the CO2 emissions concerning energy hareased in the last
20 years (Anonymous, 2003) The lesser the cosh@fmaterial gives the lesser energy intensivelysdn@e has been
indicated by Choudary 2013 and Alter, 2013. Therditure indicates that the load bearing construédaertainly a better
alternative to RC framed construction for up to tstoried structures in terms of embodied energy emdronmental
impacts (Kishoreet al 2014). The housing sector plays a predominant molenergy consumption so the need to

investigate appropriate less energy intensive riaddgurojected by Colet al 1993
Assessment of Embodied Energy of Building Material®racticed in the Region

The unit comprises an area of 41.3 Sq. M. reside&noseasured and detailed quantities were dravepesified
in construction and total embodied energy of thi isncalculated Further, thermal conditions inypital dwelling unit
constructed using local materials was studied. Vhaations between the ambient air temperature thedindoor air
temperature was measured on typical summer an@émdiatys for the selected residential unit. A figldvey was carried

out using Hotwire Anemometer and the observatidribeostudied and results were plotted for assessme

Specification of building materials in constructiplays a major role in determining the total enezggsumption
of the structure. Conventional materials like briBICC, glass, steel, and aluminum are energy iiven& comparison of

a few conventional and traditional materials thag available specified generally or predominanttgcticed/used for
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various components of the building such as in rapfimasonry, flooring, and plastering in generalenbeen calculated

and given in tables 1, 2, 3 & 4.

Table 1: Comparison of Embodied Energy for VariousRoofing Options

: . % of Energy
S. No Material Energy in MJ/100n? Equivalent to RCC
1 Conventional RCC 50338 100.0
2 Filler roof 46496 92.4
3 Reinforced Brick in 50214 99.8
4 Channel unit roof 37846 75.2
5 Cored Unit roof 42091 83.6
6 Jack arch roof 118860 236.1
7 Madras Terrace 77990 154.9
Palm tree frames and

8 thatched topping 5021 10.0

It is observed from the above assessment thaEtmventional RCC roof consumes about 503.38 MJamd is

closely followed by filler roof slab and reinforcdulick in the roof with 92.8% and 99.8% respecfjvas compared to

RCC roof. However, traditional Jack arch roof anddvhs Terrace roof are much more energy intengiliish consumes

about 236.1% and 154.9% of energy respectively)soasumed by a conventional RCC roof. Whereas, egiractices

involving Indian Palm tree frames with thatchedpimg consume only about 10% (50.21 MJ/)nThatch roof needs skill

labor for construction and if maintained well castlup to 20 years.

Table 2: Comparison of Embodied Energy for VariousMasonry Options

% of Energy

S. No Material Energy in MJ/10 m® | Equivalent to
Brick Work
1 Brick work in 1:4 29830 100.0
2 Fly ash bricks 1:6:9 23751 79.6
3 Traditional Bricks in 1:6 11336 38.0
4 Ashlars Masonry in 1.6 5249 17.6

5 Coarse Rubble stone in 1.6 6864 23.0
6 Burnt clay bricks 1:6 26175 87.7
7 Soil Cement blocks in 1:4 11179 37.5
8 Hollow Cement blocks in 1:4 11025 37.0
9 Rat Trap Bond in 1:4 23047 77.3

Table 3: Comparison of Embodied Energy for Various-looring Options

: Energy in % of Energy Equivalent to
S 0Ne e MJ/100 n? Cement Tile Flooring
1 Cement concrete flooring 23318 80.2
2 Terrazo flooring 11320 38.9
3 CC flooring with burnt brick chips 16613 57.1
4 Red oxide flooring 14198 48.8
5 Precast local cement tile flooring 29081 100.0
6 Red sand stone flooring in cement mortar 7610 26.2
7 Local Napa stone flooring in cement lime 7532 25.9
8 Marble stone flooring 10901 37.5
9 Kota stone flooring 24281 83.5

Impact Factor(JCC): 3.7985 - This article can be dowalted fromwww.impactjournals.us




| 490 Srikonda Ramegh

Table 4: Comparison of Embodied Energy for VariousPlastering Options

S. No Material Energy in MJ/100 n? o @ Eng;?%lei?lg;gtee r;t 958
1 12 mm plaster 1:3 5653 100.0
2 12mm plaster 1:4 4603 81.4
3 12mm plaster 1:5 4239 75.0
4 12mm plaster 1:6 3876 68.6
5 12 mm cement lime plasterl: 1:6 3518 62.2
6 12 mm cement lime plaster1:2:9 2910 51.5

Ashlar masonry (5249 MJ/103*mand coursed rubble masonry (6864 MJ/18 done in cement mortar 1:6
consume 17.6% and 23.0% of the conventional brickvexecuted in cement mortar (29830 MJ/18 reducing the
energy consumption in masonry considerably. Dependipon the geographical location and materialslabla in the
region, stone masonry reduces the energy demandeddor manufacturing the bricks. Soilcement B®©¢11179 MJ/10
m* and hollow cement blocks (11025 MJ/18)nconsuming 37% and 37.5% respectively which folavext only to the
traditional stone masonry construction.

Ceramic and vitrified flooring options with the amht of new flooring materials which are highly epemtensive
are flooding the market in recent times, givingslesope for the use of local stone as an optiothtbsame. Materials like
marble and others are being transported acrosscdahetry traveling around 1000 KMts before reachihg site.
Whereas, local stone (75.32 MJ# respecially available in the Eastern Ghats reggonard and durable and consumes
25.9% of the total energy as compared tocememntflobring (29081 MJ/ /). Apart from the above, other industrial
materials like steel & aluminum are highly energiensive. As compared to the energy involved inptteeluction of these
materials, the energy involved in transportatiomagligible (Reddy, 2003). Aluminum, in spite ofigleing lower than
steel, consumes six times higher energy than sdehditional method of using timber for openingseducing in modern
context due to various reasons and specificaticadwhinum for doors and UPVC for windows is growingecent times
thus increasing the energy demand. Consumptiohesiet materials need to be discouraged in viewdafaiag the energy
demand. Glass though has lower embodied energy dtesl, it increases the energy consumption indmgl due to

overheating conditions in tropical countries likelia.
THERMAL BEHAVIOUR OF NATIVE BUILDING MATERIALS

Thermal Conductivity (k) is one of the most impaittahermal properties of a building material, tegarse of
which is known as Resistivity. The thermal conduityiis a physical property of a material and defirthe ability of a
substance to conduct heat. For building applicatidgnis generally considered to be constant ( Rdurend Kaushik,
2005).

Consider heat to be transferred from one sidenapéeature T to the other at temperatures. TAssuming steady
state,i.e., the heat transfer rate, q per unit area of thesire is the same through each layer,

g = Ah (T, -T,) = AK1T°L_T1 Aoy, o ple" T

1 I‘2 3

K; = Ah (T, - Tg) (1)

Where A is the surface areBAT represent heat transfer by both convection anitiad, X, represent
L

heat transfer by conduction through various layefsL, and Ls are the thickness of the layers of thermal coriditiets,
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Ky, K2 and K respectively and the interface temperatures ar€, 1T, and . Thus

q = Ta - Ty - T, - T, - n,-T, - T, - T, - T, ~Ts (2)
Ra Rl RZ R3 Rb

Where R'’s are thermal resistances as given by

R, = 1 ,R, = L, R, = L, LR, = L R, = 1 3
Ah AK AK , AK Ah

Eliminating interface temperatures, T, T, and T; in the above equation, one obtains the total tieasfer rate

through the composite layer as

Q = Ta - Ts (4)

Where, R=R+R;+R,+Rs+Ry, Hence, the total thermal resistance (R) in the pétieat flow from temperature,T

and Tg is the sum of several different thermal resistance

Another important property of the material is tr@wmetric heat capacity Qwhich is equal to the quantity of

heat required to raise the temperature per unitraelof the material by’C, which is given by the product of specific heat

and density of the material. Thermal diffusi\)ay is the ratio of the heat conducted by the mdtéithe heat stored in it
and is given in fis. It determines the rate at which a non-unifoemperature distribution approaches equilibrium

condition and is given by the ratio between theromaductivity and product of density and specigahof a material.

v=k/pc  (Thermal diffusivity ri's) (5)
wherek is the thermal conductivityp is the density andis the specific heat of the material.

Understanding time lag and decrement factor areitapt to determine the thermal behavior and heabge
capabilities of the material. Time lag and Decretrfantor are determined by the property of the m@tend not on the
climatic conditions (H.Asan, 2005). The phase lagiroe lag is the time delay between the impadhefdiurnal variation
of the temperature and radiation on the externdbhee, and the resultant temperature variationheninternal surface..
The time lag for homogeneous materials subjectht temperature fluctuations with a 24 hours’ perisdgiven

approximately by the formula:
Y= 13&\/% (6)

where l//' is the time lag (in seconds) L is the thicknessgmil (\_/ =k/ pc) is the thermal diffusivity (1s).

Another important thermal property of a materiaitis)- value, where U is the Air to Air Transmit@and is given by

U=1/R, (7)

And R, air to air resistance is the sum of the resistasfered by individual material and the surfacgis&ance

offered on the internal as well as the externdasay.
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R,= 1f,+ R, + 1/f 8

Where 1/§ and 1/fare, the resistances offered on the external aednal surfaces respectively. While internal
surface resistance for wall and roof are, constadtdo not depend on orientation and exposurerretteurface resistance
is dependent upon the orientation of the surfackthe exposure to direct solar radiation and eglesarface resistance
for roof depends upon exposure conditions. In theent context of calculating thermal propertiesnative building
materials, the south wall with normal exposuredasidered as a general case for walls, @/0.076 Mideg C/ W) and
roof with normal exposure is considered {#f0.044 M Koenigsberger, 2012). Based on the above equaficis8,
various thermal properties like thermal diffusivity- value and time lag for wall and roof are cédted for different
native building materials given in Table 5.

Table 5: Various Thermal Properties of Available Lacal Building Materials for roof topping and walls

Material Cc:—nhdeljzzrt]i{illlity Density | Specific Heat| Width DT#S;T/% U- Value Time
(wir) WIM Deg C Kg/m® | JIKgDegC | (mts) *10Sms W/m?DegC | Lag Hrs
Laterite 0
1.83 2160 710 . - 1.1933 2.39 - 8.4 -
Stone (w) 4
Indian 0
Palmyra 0.11 640 1210 1 0.075 0.1420 0.64 120 9.2 46
Palm (w/r) 5
Bamboo 0
0.159 721 126 .| 0.1 1.7502 1.21 129 1.7 17
(wir) 1
Thatch (r) 0.05 240 2050 - 0.0p 0.1016 - 1/82 - 14
0
Mud (w) 0.518 1922 1382 . - 0.1950 1.71 - 104 -
2
0
Straw (w/r) 0.07 240 1000 0 0.02 0.2917 2.06 230 09 09
2

AN EXPERIMENTAL CASE STUDY DESIGN AND CONSTRUCTION

£XD RO
3% 1200 38

5840

Figure 1: Rural Dwelling with a Multipurpose hall / 1 BHK with Local Material
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A typical residence of 41 sgm of one-bed unit vidtichen cum dining space along with a toilet hasrbéesigned
and constructed in Ravicherla, Andhra Pradesh@srsin Figure 1 and 2. It is a load bearing streetwith native laterite
stone with cement mortar 1:6, Indian palm for pédhmoof frames and straw with thatch 0f 300mm thimdf covering are
used to construct the residence by the Artisank ieital skills. In addition, few conventional masds such as AAC
blocks, pre-stressed steel frame for the circulardaw, U PVC Windows and Aluminum doors are alseduin the

building, keeping the certain current practices.

As shown inFigure 3, superstructure masonof 380 mm - 600mm was built in laterite stone and agmeortar.
Flooring is done using local Napa stone sourcediwi0 km radius. Indian palm is used in prepafiagnework for the

roof and as a vertical member to support the recfteown irFigure 4.

This timber framework for the roof is covered withndles of straw tied together and arranged inlt@nnating
pattern to form a thick layer of roof cover. Maintence 1200mm wide opens from 1500mm wide passagend

expenses as bedroom on one side and ends intchakiin the other end.

i ‘ Ventilation — thermal 9” thick Straw packed
' . : roof cover
'

Palm trunk frame H / 4 Solar PV panel

Palm trunk

2400

e IO

Bed room

Goo | . ==

| Local stone slab flooring 7 =

SECTION AA

‘ Laterite stone walls

Figure 2: Cross Section of Rural Dwelling Unit Showng a Few Components

Figure 3: Southern Side View of the Rural Dwelling
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Figure 4: Palm Trunk Roof Frames and Laterite Stonewall

The kitchen includes a small kitchenette and dirpgce for four people. Attached to the dininghes toilet and
with the entrance oriented along the north directidluminum doors and U - PVC and steel windows specified and

fixed in the residence.
EMBODIED ENERGY

Embodied energy calculations can be split into ergy involved in the production of the materialsl @anergy
involved in the transportation of the material frpnoduction to site( Ramesh,2011, 2015; Reddy, pa88wever, in this
paper, the only energy involved in the productiérthe materials is considered in calculating thaltembodied energy.
The total embodied energy of the studied unit Isutated, where most of the materials were soutgedlly and within a
radius of 50 Km. Actual quantities of various maidsrused in foundation, masonry, roof, and opemivgre drawn from
detailed measurements of the studied unit and nfteodied energy of each material is calculated.ghatigng the energy

values of all materials gave the total embodiedgnef the studied unit as given in table 6.

Table 6: Embodied Energy of Various Materials as Sgcified in the Rural Dwelling (Figure 2)

S. No Material (Units) Quantity | Energy MJ/Unit | Total (MJ)
1 Stone (Cu.M) 27.015 686.8 18553.9
2 Cement (tonnes) 2.9 5850 16965.(
3 AAC Blocks (Kg) 907.5 3.6 3267.0
4 Local Napa stone Flooring (SqM) 41.3 75.37 3112.8
5 P_ressed Steel Frame for circular 139 42 58380
window (Kg)
6 UPVC Windows (SgM) 3.9 2069.4 8070.7
7 Sand Filling (CuM) 55.75 0 0.0
8 Aluminum Door (Sq M) 3.47 6000 20820.0
Thatch roof with timber (Indian
9 Palm) frame and 400 micron 63 50.24 3165.1
Recycled PVC Sheet (SqM)
Total Energy in MJ 79792.5

The energy involved in the transportation of matlerto the site is not considered. The total eng@y9 GJ is
given for the total built-up area of the studiedidence, which accounts to about 1.93 GJMumjor savings in terms of
energy can be attributed mainly towards the locatemials and techniques like course rubble masdmgal Napa stone
(local granite) flooring and thatch roof with Indid@alm trunk frames. However, the energy consunoedtdchave been
further reduced if the locally sourced timber wasdifor the openings. It is to be noted that thigdimg consumed only

about 37.32% of energy (1.09 GJ 9ms compared to a building with conventional matenehich consumes about 2.92
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GJ/ nf without considering the energy contented by thenapms.
THERMAL CONDITIONS IN THE RESIDENCE

Vijayawada classified as Warm Humid Climate as BE&BC 2009 (Energy Conservation Building Code) has
summer temperatures reachind €7 With very high outdoor air temperature, it ispiortant to maintain the indoor air
temperatures below ambient air temperature insidebtilding to avoid overheating. To analyze therral performance
of the native building materials when specifiecc@nstruction, the indoor air temperature was measan 21/5/2016 and
21/12/2016 and plotted on the graph against theearhhir temperature on the respective days irsthdied residence at
Ravicherla, Vijayawadarigure 5 explains the existing ambient air temperature twedindoor air temperature measured
for a 12-hour period with 3-hour interval on 214318, the hottest month in a ye&igure 6 explains a similar condition
between ambient air temperature and Indoor air éezatpre measured for 12-hour period with a 3-hoterval measured

on 21/12/2016, winter month in a year.

45

+ 43

Q + 42
By 4 11
o 40
[a] + 30
£ * 37
L
5 35 B 35 s
£ m 33 m 33
L
-9
E 30 m 30
O
-

25

9.3 12.3 15.3 18.3 21.3
+ Ambient Air Temperature Time m Indoor Air Temperature

Figure 5: Variation between the Ambient Air Temperaure and Indoor Air Temperature 21/5/2016

o 30 ¢ 30
|-~
a
z 27 * 27
I + 26
5 m 25 m 25 H 25 + 25
E 24 m 24
:é_';' u 23
2 21 ¢ 21
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9.3 123 15.3 18.3 213
Time
+ Ambient Air Temperature m Indoor Air Temperature

Figure 6: Variation between the Ambient Air Temperaure and Indoor Air Temperature 21/12/2016

RESULTS AND DISCUSSIONS

Specification of building materials for various geaments of the building is a very important coesidion to
achieve sustainability and without causing any askeimpact to the environment. Consumption of enefy
manufacturing the building materials leads to,€@issions and resource depletion (Debnath, 198@s®stigations found
that Ferro cement roof and Mangalore tiles roofscome about 21.6% and 31.1% less energy respectigetpmpared to
an RCC roof. Furthermore, traditional roofing teicjue adapted using native materials like thatch vaith Indian palm
framework (50.24 MJ/ f) consumes less than 10% of energy as compare€® raof (730 MJ/ rf). It was found that
soil- cement block building (1.64 GJPnhas consumed only 55% of energy when comparedneentional brickwork
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building (2.9 GJ/ ) and the studied building consumed only about 3% ®f energy (1.09 GJ /3nwith a significant
reduction in the total embodied energy. Analysimg thermal properties of materials from tabletten plotted in graphs
below (figure 7, 8 & 9),explains that the thermal behavior of materials banaltered with varying thickness when
specified in construction. Building materials dohbee differently with varying thickness but displaynilar thermal
properties when the thickness is below 0.05M (HMA2405).

Laterite Stone Indian Palmyra Palm Bamboo Thatch Mud Straw
B Thermal Conductivity (W/MDeg C) B Density (Kg/Cu M, x 1000)
B Specific Heat (J/Kg Deg C, x 1000) Thermal Diffusivity (Sq.M/s, x10 -6)

Figure 7: Thermal Conductivity, Density, Specific leat and
Thermal Diffusivity of the Vernacular Materials
Thermal diffusivity of a material depends upontitsrmal and physical properties including thernmaiductivity,
specific heat, and density of the material. As giwe figure 7, it is observed thabamboo possesses highest thermal
diffusivity despite having low thermal conductivithue to very low specific heat whereas Thatch hasldwest thermal
diffusivity because of high specific heat, densityd low thermal conductivity values. Both materialit together for wall

and roof provide maximum comfort conditions.

2.5
2.25

1.75
1.25

0.75
[
0'28 —— . —— . . —

Laterite Stone Indian Palmyra Palm Bamboo Straw

=

Figure 8: Thermal Conductivity, Thickness of the Maerial and
Resultant U- Value of the Vernacular Materials
Materials studied can be categorized into two gsoup terms of U-values — ‘materials with high thaim
conductivity and high U- values’ and ‘materials lwibwer thermal conductivity and considerably highe values’.
From figure 8it is understood that U- values of a material canaltered with varying thickness. With the change i
thickness of the material specified in construgtidnvalues tend to change; a thickness of the madwdirectly influences

the resistance offered to the heat flow and corssttyuthe resultant U-value.

50
40
30

20 I
10
N T T — I _

Laterite Stone  Indian Palmyra Bamboo Thatch Straw
Palm B Thickness (cm) B Timelag (hrs)
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Figure 9: Thickness of Material used in Constructio and Resultant time Lag of the Vernacular materias

The time lag of a material though is dependent fen thermal diffusivity values; thickness of the erail
specified in construction determines the actuaktlag. As shown ifigure 9 materials like thatch and straw with a small
thickness of 0.02m possess similar time lag. Tiageihcreases with increase in thickness of the niahtgith which they
are specified in construction. Laterite stone andl wall exhibit higher time lag as the thicknessréases in building

components from 0.2m - 0.45m in both the cases.

Analyzing the data fronfigure 5 & figure 6indicates that in the month of May, the indoortaeinperature was
found to be lower by 6-8 degrees than ambienteainperature with the indoor air temperature touchimgnaximum at
around 1800 hrs (6.00P.M.). For the recorded dathé month of December, it was found that indaoteanperature was

almost constant with slight variation during daydim

Though the variation in the thermal propertiestaf materials is high in nature, native materiatshsas laterite
stone, mud and palm when used for walls; palmcthaind straw when used for roofs, has shown adeqeatilts to
encourage the traditional practices using nativeernas in this region, with due consideration telegy consumption and

further reducing the impact on environment.
CONCLUSIONS

A country with over 1.25 billion people, India, hawst of its population living in rural areas whibhve rich
natural resources and by-products from agricultymaduce. These native materials with approprigehriques if
deployed for construction of a dwelling unit coglohsiderably reduce the energy consumption andttieusnpact on the
environment. The inferences of this paper giveaadh understanding of the traditional constructigth native building

materials in terms of its embodied energy and thébehavior.

* Native building materials show a considerable inipat energy consumption, by reducing the total gyer
required for the construction from 2.9 to 1.09 GJ.Mative varieties of stone can substitute bricksomay
reducing the energy consumption to about 17.6 8%3Discouraging specification of aluminum and kfee
openings will help further reduce the energy constizn. Traditional roof with palm trunk frame anldatch
topping is the most energy-efficient option consugnonly about 10% energy required by a conventiGtaC
roof. If maintained well, this can last up to 6Gay®with minimum maintenance. However, it can bétéd only

to the ground floor and vertical expansion is ruggible.

« In addition, analysis of thermal properties of tiative building materials in the scattered Eas@nats region of
India that include Laterite stone, Indian Palmyednf? Bamboo, Thatch, Mud, and Straw indicate thatenergy
consumption required in buildings to maintain dasie thermal conditions could further be reduced.
These materials exhibit higher time lag and lowewalues, and when specified with considerablektiéss and
helps in maintaining lower indoor air temperatufésss by 6-8 degrees) as compared to the ambient ai

temperature during summer and stable indoor camditduring winter.

Only six materials have been considered in thiglystwhile the opportunity of using the local matésifor
construction is immense whose thermos physical eotigs can be further analyzed to understand thesipective

embodied energy and thermal behavior in buildifig®ugh the results pertain to typical house typglogRavicherla,
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Vijayawada from the Eastern Ghats, many other lopat having similar conditions can explore the fubkses of

reducing the embodied energy of the building usimaerials indigenous to the place, with due comaiitn to energy

conservation and climate change.
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