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ASSTRACT
ln the domestic sector, buildings contribute to about 55a/o of the total
energy consumption for space heating and cooling. ln this study, an

experiment was carried out using a square shape building prototype
made up of laminated plywood with Reinforced Cement Concrete (RCC)

roof. Surface treatment of four types of reflecive paints was applied on

the RCC roof slab. Their performance was monitored in the summer
season (April and May). Based on the peak temperature of interior and
exterior roof layers, several important parameters, such as temperature,
indoor thermal amplitude, time lag, decrement factor, thermal
damping, thermal performance index, peak degree hours and thermal
performance of each roof slab, were analysed. The application of cool
roofs (CR-l, CR-2, CR-3, and CR-4) shows a significant reduction in
indoor temperature (2.1"C-3.2"C), and indoor thermal amplitude
(16.100/o*27.94olo) compared to a standard RCC roof. The drops in peak

terhperature of exterior and interior roof layers were 4.8'C-6.8'C and
3.9'C-6.3"C, respectively. A significant improvement was achieved in
time lag and decrement factor (3-4 h more than the reinforced
concrete roofl, with energy savings varying from 10.58o/o ta 13.73o1o.
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1. lntroduction

Global warming and climate change are the most critical challenges caused by greenhouse gas

(GHGs) emissions, with the energy sector being a major contributor. in the domestic sector, build-
ings consume about 55%o of the total energy for sphce heating and cooling (Lamrhari and Benha-

mou 1018). For recent trends, renewable energy utilisation tbr energy efficiency measures is

necessary for net-zero energy buildings with cleaner power production (Zhou, Zheng, and

Zhang 2AZAa,2020b). Globally, the rate of urbanisation has rapidly increased due to the increase

in population. The urban temperature profiles significantly affect the energy consumption in build-
ings (Santamouris and Yun 2020; Singh et al. 2*21a). A higher ambient temperature leads to

increased cooling demand and reduced working efficiency of air-conditioning systems in buildings.

An increase in air temperature by l'C would require additional 500 Megawatts (MW) electricity for
air-conditioning in buildings (Singh and Bhat :01S). Due to climate change, the global average

temperature has enhanced. The increase is about 0.83"C for 1951-1981 and 1.31'C during the twen-

tieth century (Staszczuk and Kuczy6ski 2{l2L). Over the past few decades, high-density concrete

building clusters have been raised due to the rapid economic growth and urbanisation worldwide.

Most of the building materials have a relativelyiow thermal capacity and albedo, which absorb solar

radiation and raise the indoor temperature, thereby creating discomfort for human beings (He et al.
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Review on the progress of buirding-appried/integrated
photovoltaic system

Digvijay Singh 1 . Rubina Chaudhary r . Alagar Karthick2l

R:T]*9, 5 May 2021/Accepted: 4 )uty 20t1
'' lheAurho(s),underexcrusivericencerospringer-verragGmbHGermany,partofspringerNature202.r

Integration orprrotovoltarc (pv) tecrrnorogies r'vith buiriiing enveropes starled in the earl.y rgg0 to meet tlre buirtiing energydemand and sha'e the peak electricrirl touo' 11" pV technologies 
"u' b, .itt .*ttae:hed .r.i,te,grated ,,r,ith the: en'er6rps5 termc. as

building-attachecl (BA)ibuikling_inregmtcd fBl) pV systc,m. l.he BApV,tsIpV ,1,rt.r, applications are catcgorizcd un<jcr_ the
building envelope roofanrj facutles "#v-"'"i pv-ski, thcader, pv-trorrrbe wair, pv claddings, ancl rouvers. .rhis 

r.c,viow coversvariotts factors that affect the design n"tt p.' tbornnce,of the BAp\,7;ip; ,r.rr*r-, appricationr The factor..s iclentitreri are air gap.ventilatio* rate' a tilt angle of p\tt *,iing ae.,rc;s, arrjacent slraclin-s, ,.,nitiunrp*o,t I,v (STp\i ) grazrngdesign, ce, co_,,erageratio (ccR)' ttansmittancc' witrtior'v tu 
"'trr 'utit' iwwR)' anct glazrrg 

".i"ri"ri*. Furlhermorc, thei.csurts olrrre possibrc fac:rors

;:il,"illl1:*:,::':ff:;:::ffi.itis 
rcvieu' a.ticie *'il bc #ncniar r1,..,.,r,.r,.,, i' ciesigning the rrApv/rJrp\z systern ancr

Keywords photovolraic , Double_skin lacatles .Tr.omlre wall . Glazings

lntroduction

lhe elncrgy cieruand in rcsicrcrtial a*cr comncrciar buirdi,gs
was 2.25 Btoe in 2016 and is expecteri to b" ,r,r,e U.,an j Btoeby 204(l worldr.vide. This demancl ;u.."or", aoify due to theoverburdenetl population ancl extensive *r.rgy gl,ig"tr, sr,.n
as hcrating. venrilarion, ancl air corcliticuing (.Iirraal (Global
ancl Ourlook 20l g), which incrcascs rlr" d;;ri;e trends ofcrnnventional cnelgy generation rnd n,i.,1, .,,.1r. price al1brd_ahility plobiems. especialll,. i,, A"u*fop;ng: coLrnt.ies(Tirrulons et al. :020). Further, ernjssions norn ti.r. primary
enelgy sourccs will clegrade the environment. causing natur.alclimatc change, u.iiich is also a scvere isrL,c. pl.,c,torottaic
integrate<i buitding envelopes tec,hnology .un ptoy a signifi_
cant r:ole i, r,itigati*g these energ,y arrcl environr,ental issres.

The integration of pV witlr the builcling envelopes has startedin the early 1990s ro lilfill the buitciiniete..tLi.lt O.,rrna onashortage inland availability (I{agcniairn f .qSi;-Cfn.kc et al.I996). The potential of pV-integr_ated technologies forEuropean countrjes is about g40 TWh. fulfilling 22% of en_ergy demand alone (I)e1aix et al. 20 l2). Horu"uJr, the markergrowlh rale <lf lhese technologies in lhc Asia,?aci{ic region is10crt highcr than in European countrios fcrl tirc year 201:l _
2020. playing an esscnti,i rore in a*u.,t.,fing countries(Tabakovic et al. 20 l7). the technologies p.rfor*.,t r.i,cll inirigher solar.iradiance areas (Singh et ai. 2020). Firrlher:. rvirittlre predicted incrc:ase in effic,iclnc,y of auo,ri 22% far py
u,afer-basecl anJ. 17c/c tbr thin-film tectrnotog;s bv 2030(Defaix et al.2012)" the BIp\,.itsAfV te.frnofig,.;;;;;
gaining rnor-e attention
rhe rel"iew 

",,',* ;;;; ;; ii:"#il:.JilT;,ll i.J,r" Iij_
vicrn', Jelle et ar. (z0r2l initialry r,aregorizc, gipiip.o,ju.,, i,PV krils. tires, anci modures ,,ia ;,i*riiinra ttre pir fbil as thef.irst comnrercial BIpV proriuct.

FrLrther, they cliscrusse<l the electr-ical parameters of differ_ent BIPV products. 'I.he authors also hirit at tiie evolution oforganic anci clyc-synthesizcd solar ccll (DSSC) tcchnologics inBIP\,' applications. Shukla et al. (201g) cliscussed the lllpV_
based buildings in Asian crountries, concluding that taclorslike arnbient temperalurcr, dii.ection. o,rC tt * ,io!" olthe pV
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".,1*strtr$-*. paper discussed about the immobilization capacity of developed concrete with pHs' It was considered one of the most

important acid and base properties ofthe waste material. The product "developed concrete" has prepared by fly ash and hazardous waste

in different ratio. The developed concrete has examined through geochemicai modeling and statistical analysis. Modeling and statistics

provides a \vay to the immobiiizing capacity for this complex ryrt.., In addition, it also provides information of all possiblc solubility and

controlling phases. The computed results showed that increasing the alkaline binder is more effective for the stability of heavy metals in

the concrete matrix..I'he results showed tlrat acidic pH have.ori"lution up to 0.988. Pure samples, Sl, 52, Fl and F2 find most suitable for

further analysis, High positive loading was observed for Fe, Na and Cu fir 7 ,28,90 days of curing respectively' The screen plot' score plot

antl biplot show the highest correlation lbr 7 days cured samples. pH range from 6 - 10 is more acceptable to developed concrete'

ii*:.i,rr,ri*!t * Geochemical Modeling, Statistics, developed concrete, fly ash, hazardous waste

The acid and base properties of hazardous waste and byproduct have considerable influence on their leaching

behavior of developed concrete. Leaching observed when it exposed inlarnwater. Reactions of waste were

control the leaching processes at clifferent prr m many conditions. The pH of environment was affected by the

release of many toxic elements from the matrix | 1].

The acid and base chemistry of developed concrete was determined by acidic or alkaline solution on

different pHs. The neutralizing capacity at different pH levels was considered to be one of the most important

acid/base propefiies of the wa.ste.-The hazardous waste was complicated and heterogeneous composition and

structure. Modeling provides a way to an insight into a part of the neutralizing processes for this complex

system. In addition, geochemical speciation modeling is provide useful insights into leaching behavior' as it

provides informatiorion possible solubility controlling mineral phases 11,2,3), although the above framework

provides the specific basis for evaluation of inorganic constituents. Reduced leaching of heavy metals as a

iesult of cement binder has been reported in papers worldwide [4-9].

Statistical analysis helps in the prediction of results and correlation between parameters' AII

parameters and methorl *er* ii"terrined antl the variance of the whole data was distributed among the

complete 
'ariation. 

The s,vsteniatic clitterences between all parameters aucl variety of sarnples ivere identified

tbr the Statistical analysis I I 0- I 21.

g. },i\l','Iti,xlFXlr:'t'X{}lr,

*L it,l|iitr' llt, ?r,!{ }t {:}{-;11

A. Sample Prepuralion

The developed concrete were prepared through mixing sludge with ordinary Porlland oement, sand, fly ash'

hazardous waste, aggregate and water. The mix was molded, compacted and vibrated in a mold of dimensions

l0xl0xl0 inch3. frIiS gruO. of concrete was selectecl for molding the mix. The cubes were unmolded after

Z4handsamples were cured for 1,28,90 days. Sample's mixing and cube preparation have done according

standard method IS 9013:1978. Samples were cured by dipping in water (20-30 minutes) twice in a day. Mix

proportion of developed concrete is given in table 1'
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ARTICLE INFO ABSTRACT

One of the aPPlications of PV technology is to either integrate or attach it with the building envelopes' ln
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this paper, a simulatiot.t has been pelformed for Economic Weaker Section (EWS) housing schemes to see

the impact of roof attached PV modules on room oPerative temPerature (Top,) and comPare it with the base

case roof without PV modu les. A Non-conditioned building is simulated for the composite climate of

Indore in the DesignBuilder software. For thermal comfort analysis, a simulation for the summer months

has been performed (APril-september ). It has been observed that compared to No PV Roof 1 (RCC) as a base

Ikyworcls:
Building materials
PV attached systems

Operative temPerature

Simple PaY back Period (SPP)

Co2 mitigation

case, the maximum reduction in room o perative temPerature of PV Roof 1 (RCC) case is 3'C and 3.7 "C for

PV Roof 2 (stone). Due to the reduction in Topr'

5.77 yrs and fol PV Roof 2 (Stone) it is

the simPle PaYback period (SPP ) calculated for PV Roof 1

(RCC) is 4.32 yrs. The Net CO2 emission gets reduced bY 30% and

lol BAPV Roof 1 and Roof 2 comPa red to the base case The BAPV cases achieve the
5O%, respectivelY

f 109 tonres and 113 tonnes This sttldy shows that PV modules' passive behavior
Net Co2 mitigation o

provides credibility to the low-cost materiais in the building construction'
reduces the Tor, and

o 2020 Elsevier Ltd. All rights reserved.
of the scientific committee of the 2nd lnternational Con-

Selection and Peer.review under resPonsibilitY

ference on Manufactu ring Material Science and Engineering'

1. Introduction

The buildings rely on electrical units for maintaining thermal

.o*ioriJ.p.nilng on the heating and cooling degree-day of the

to.urion. these aegree days units are either provided by conven-

tional sources or by renewable ones lil<e PV technologies ln India'

t'""ii"g schemes like Economically Weaker Section (EWS)' Lower

i;;;;; Group (LIG) Iack in providing the necessarv amenities'

i;;lr;irg eleitrical units l1 j' itre pv technologies' when installed

or',t" itif Aing rooftop in a stand-alolle manner' are termed as

eril,li"g appliJd Photovoltaics (BAPV) t2'1' In Standalone manner'

tnese tJcfrnotogies become a part of building material Thev can

also be used as passive cooling technology' reducing room temper-

"iui",.na 
p.ouiding additional benefits in reducing electrical units

ionsumptitn. In this paper, we have investigated the effect ol

BAPV on the building performance in terms of operative tempera-

,rr. tr*,1 of the building using the Design-Builder simulation soft-

ware. The EWS houses with- a floor area of 30 m2 have been

selected for simulation purpose Also' from simulation' the feasibil-

itv .nrfytit of high U value roof material (Stone) in terms of con-

structioncost,NetCO2emission,andtheoperativetemperature
i, .o*prr.a with low U value roof material (RCC) when used along

witn ttr" SnpV system. This study becomes still more important as

the building sector consumes more than 30% of world energy i'li'
Further dependence on conventional sources leads to CO2 emis-

sion'Therefore,itistheneedofthehourtogenerateenergyfrom
,.n.*"Uf" sources, thereby reducing the CO2 emission and achiev-

ing.the goal of zero energy building'

2. MethodologY

The study evaluate the impact of roof attached PV modules on

material p.ifor,rrn." in terms of room operative temperature

ii"rJriui"""mic weaker section houses' The comparison of oper-

",i,1. 
,.*p"ra,ure will assess the leasibility of low cost roof mate-

,iif n.uing high U value compared to high cost' low U value

materials.-lt wilt beneficial for EWS houses in terms of reduction

in construction cost.

2. 1. Building m o delling

AEWSschemehouseismodeledinDesignBuildersoftware(see
lig. 1 ) with no PV as a base case and other as BAPV cases' The

* Correspondiog authol.
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f.. ,',,r,: ir Photosynthetic alg*e are significant resources for producing requirrd and environmental friendly yields. Photo bioreactors
(PBRs) play vital roles in these methods. Desigrr of photo bioreactors for the growth of Spbogtra sprcies is stilt challenging, No
appropriate types of photo bioreactors are available for mass cultivation of algae due to its high capital cost,high operating costs and
short lifespan, Relative study of the growth of algae in lab scale photo-bioreactor, Ilorizontal type photo-bioreactor (IIT-PBR) and
Vertical type Photo-bioreactor were observed in tap water and BBM medium, tap water and BC I I medium, BBM medium and BGll
medium. These research papers provide a critical indication of the key parameters and influence the performance of the different
types of photo bioreactors

Algae; Photo Bio Reactor; Spirogtra species; BG II medium; Specific growth rate;
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The design of energy efficient photo-bioreactor for the groMh of photosynthetic microorganisms is
important due to the immense potential for algae-based products in numerous applications[l- 4].Algae
could be grorvn in open culture systems or clCIsed systems (photo bioreactors). The photo-bioreactor (PBR)
process could be designed to convert solar energy into required products. It is a highly strikingmethod
compared with open-air culture methods[51. Photo-bioreactor uses photosynthetic organisms. It may be
due to its favorable advantages such as higher photosynthetic effrciency, higher concentrations, areal
productivities, Iow contamination. the prevention of water loss caused by evaporation, and a precisely
controlled environment 16,71. A typical PBR is a three-phase system that includes the culture medium as
the liquid phase, the cells as the solid phase. and Cozenriched air as the gas phase in auto phototrophic
cultivation. It is well known that light availability is the limiting factor for cell growrh in a PBR [8, 91.
The efficiency of PBRs is determined by the mixing of light capturing, light transportation, light
distribution and light consumption by microalgae through photosynthesis.Light accessibility is the
regulating factor for cell growth in a photo bioreactor [Sl.Microalgae consume carbon dioxitie (COz) as a
carbon source. High concentration of dissolved carbon dioxide can lead to a loll, culture pH; it would be
inhibit certain species of microalgae [6].
Therefore, biodiesel production from microalgae will not contribute to global wa{ming by excessive
release of carbon dioxide (C0z).Numerous types of photo bioreactors have been developed till date,
ho*'ever limitedphoto bioreactors can be used ftrr mass cultir,.ation of algae I10-1S1.
A photo bioreactor is one of the most effbctive methods of microalgae cultivation because of the high solar
receiver area and better biomass productivity. An optimal design is necessary to maximize biomass
productivity. This paper covers the detailed design, development and performance evaluation of photo
Bioreactor for Algae Production.
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.4*::$rur:tt.---For the present world scenario, global warming, air antl water poltution, diminution of natural resources, acid rains, and

ozone depletion are significant environmental consequences that are considered due to human activities on Earth. Sustainable

strategieJ have been therefore developed as main remedies to tackles these problems. The green roof is one solution that provides

thermal comfort for drvetlers and reduces energy consumption in buildings. The most appropriate sustainatrle solution to resolve the

problem of the Urban Heat Island (UHI) effect is green roofs, and it is a sustainable practice to mitigate the adverse effects of
urbanization. In this review paper includes energy-saving aspects ofgreen roofand shaded roofin different climatic zones. However,

the construction and maintenance cost of green roofs is high with roof leakage problems, but these problems can be overcome using

new effective green roof design strategies. The energy-saving achieved using the green, and shaded roofs vary from 10.2"h to 36,0"h

and this paper mainly hightights the energy-saving challenges using green and shaded roofs with advanced modifications for future
recommendations,

,4"r,,r,rr'r:rd:-- Buitding envelope, Green Roof, Heat Gain, Energy Saving, Shaded roof, Thermal Comfort;

1. trt,,t'1ftr.??il,t't;*\

In the worldwide rate of urbanization increased due to the population level and comfofi demand of people.

When the urban air temperature is higher than the cooler surrounding rural areas, this eff-ect is called an

urban heat island (UHI) effect. The modification of urban land areas where trees and vegetation were
replaced by built surfaces (like building surfaces and paved roads) occurred. This urban temperature
profiles significantly affect the energy consumption in buildings [1] A higlier temperature leads to an

increase in cooling demand and reduced working efficiency of air-conditioning systems for buildings. An
increase l0C air temperafure required the addition of 500 megawatts (MW) electricity for air-conditioning
for buildings [2]. The Asian countries near the equator received maximum solar radiation with an intensity
of 800-100 WlmZ, causing thermal discomforl associated with the built environment. It leads to a liigher
energy demand for thermal comfort in building sectors due to air conditioning systerns [3]. The

requirement of thermal comfofi is an essential concern in urban areas for human health quality. About 45 %
of the world's population lived in urban areas, and 60 % wlll shift until 2025. So the requirement of
thermal comfort is an essential concern in urban areas for human health quality [4]. Green places are

replaced by roads, roofs, and facades in cities due to the rapid urbanization, and all of these components
absorb heat from the Sun and cause the warming of these spaces to produce urban heat island (UHI) effect

[5]. The roof is one of the primary building envelopes, and many investigations proved that about 50%

heat gain achieved through it from the environment causes radiant heat load on the occupants [6]. Roof
contributes about 50-60uh thermal load towards environment in peak summer season so proper energy-
efficient roof design considered to achieve thermal comfort [7-8].Buildings are responsible for about 33%
of global green gas emissions. Therefore, it is essentialto design more environment-friendly buildings that
leadto more energy savings ancl less diminution of natural resources. Generally, a green roof is defined as

a roof covered with a green plant or green technology incorporated in it [9]. Green and shaded roofs are

both sustainable rooftop technologies, and these roofs reduced the environmental impact of buildings.
When a green roof is integrated with shading like a photovoltaic (PV) system, the indoor temperature
decreased due to the evaporative cooling effects [0].
+ Corresponding author.
E-ma i I oddress..mrawat.seesrtc(4)gn.lail.conr (Mohar Rawat)

Green roofs are most popular in urban areas because it promotes biodiversity by the higher presence and
plenty of inherent plant species compared to conventional roofs and provides other benefits like cooling of

VOLUIvIE 15, ISSUE 10. 2021 4-18 http :ir'xarlzkj dx. cn/
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Abstract- Concentrated solar energA prouides heat to diue biomass pyrolysls reactions,
which improues feedstock energg by storing solar energy in chemical types like biogas, biooil,
and biochar. Direct solar pgrolgsis wiLI produce more pyrolytic gas tuith a lower heatirug ualue
d.ue to the higlt temperature ctnd rapid heating rate.Pgrolysls ls one of tlrc methods for
extracting energu and useful biomass chemicals. The pimary goal of biomass pgrolysis is to
produce a liquid fuel that is easier to transporl and store and can be used as a substitute for
energg. Pgrotgsis oit gield" ond compositron ore determrned by bromoss Jeedstock ctnd
operating parameters. It's also crucial to inuesttgate the impact of uaiables on response
perforrnance and the desire to maximize them. The latest biomass pyrolysls literature is ased
to inuestigate operating uaiables.trinal pgrolgsis temperature, inert gas sweeping, residence
times, biomass heating irutensity, mineral matter, biomass particle size, and biomass moisture
content are the most important operational uaiables. Tlrc aim of tltis paper is to look into the
details of biomass solar pptrolys ls uslng uarious metlnds.

INTRODUCTION
Total global final energy consumption was almost 10000 million tones of oil

equivalent (Mtoe) in 201B,an increase of 2.2oh compared with 2017. In the Stated Policies
Scenario, It rises to almost 12700 Mtoe by 2O4O, an increase of around l.lok per year on
average, while global energr intensity improves by 2.3'k per year. Implementation of the
specified policy scenario results in changes in energr intensity and renewable energz
growth, but the pace of change is not adequate to fulfil the Sustainable Development Goals
related to eners/. There's a similar storey with renewables.

While investment in the Deijned Policies Scenario is projected to rise from around
$390 biltion in 2018 to nearly $440 billion annually on average by 2030, it falls short of the
$OSO Uittion annually expected on average to achieve the SustainTble Development Goals by
2030. Worldwide, energy transitions mean improvements in how we supply and consume
eners/.

'In shaping energy consumption and carbon dioxide (CO2) emissions in industry ,

demand for materials and industrial goods plays a central role. In the face of demand
growth, the policies aclopted or announced so far will not halt a potential rise in industry
emissions: the Reported Policies Scenario will grow by 16 percent in 2O4O. The carbon
footprint of the usage of energr fluctuates increasingly depending on the time of day or
night as the eiectrification of economies progresses and the share of variable renewables in
generation rises. In India, our study shows that average CO2 emissions from the use of
eiectricity at noon or 23:00 vary by a factor of seven when the share of variable renewables
exceeds 50 percent. In Europe, a factor of three is the difference. Although biogas-
producing technologies are not new, interest in theii potential has been resurgent in recent
years. Analysis by the IEA shows that today, more than 570 Mtoe per year of biogas could
be generated sustainably, equivalent to almost 20 percent of global demand for natural
gas.Two thirds of the global demand for biogas is accounted for by emerging economies.
Biogas, however, needs positive policies any'where if it is to be completely used. There are
several advantages to the use of biogas, and the economic situation improves dramatically if
these non-economic advantages are completely taken into account. By 2O4O, close to 150
Mtoe of biogas is generated globally in the Specified Policies Scenario, over 40 percent of
which is ln China and India,There is a more pronounced rise in biogas production in the
Sustainable Development Scenario: it will cross around 330 Mtoe by 2040, using around 40
percent of the total sustainable technoiogical capacity. [11

POET and Archer Daniels Midland, the world's two largest ethanol producers, are
both based in the United States (ADM). POET is expanding its capacity by upgrading some
of its 27 ethanol plants, and j.n 2018 the company began expanding a facility in Marion,
Ohio, and also began construction on a new plant in Indiana. Meanwhile, 121 ADM
decreased its ethanol ability marginally, focusing on other high-value chemicals. [2] There is
a considerable potential for renewable sources, such as solar and biomass, but they
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Abstract' India is a tr:.pical coulltry 
"vith 

vast climatit: zones var),rng tiom region to regiiu, and llonr a last l.cu, .i-eais. thcrate ol trrba,ization alsr: i,c'te.sei{ The requirement ol ttrermal .urrri,i, ii'i,,irairg, is ..e ol tlre primarl, neerjs inresidential buildi,gs in the p'csent sce,ario. 'l'hs roof is onc of the most ,.;ii""r'p*o of the 6uiliiing envc:ropes, anrjnlaxinlttnr ireat gair: erltereti, tl:r.tLgh it This pu1r.. p.erenls the systematil: sg1,j6r1y ol,cooi roolt or,1 i* an",-gv_n.u,"goppollltnitics i* i,diart residtrrlirJ builtiings li,L'clit-terent clir,atic zones, xientil\,ing the present scenaro ol cool rrrultechnol.gv ir l,dia. The nrajority'1'the rJsearcrr 
""irr. 

p".t*,r-;;;;;;l;: #;rsite climatc, so ,ri.)re research r,vorkbased on the cool roofs strategios neeti to be perlb.rr"al in oti,.,- .tiruates. I he *n.rg.t -.nrring achier.ed using coc,l roofs 
'ary

tionr S.4 to lQ.4"o. ancl inrior,r.tuntfcrlirtrc r,arit,tl liorrr 1.0 rr, 7.0,,C n,r,f;ftir.,n, iii,t)arlc zo!tcs ()r.lnrlia.

I]YTRCISUCTION

lnthcpresentsceniiri.'aLr.,t-5{i14o{'tlicpqrulalio.slivciirurba.arcras.anditrv.Lilcibc,increase<l 
byLrpro 7{)r%lt,r,2040' Energv c,nsrtmptior i, bLLildi,gs ;s gro.ving n,',,i,i;;;;;;;;';r;;"*. rare of 409io because o'the gro*,ingpopulation afid fhster developmenr of natioris Il I. Intlia ranked tl,ircl tbr enerry l:onsumptiou in the buildings and in,vhich abo,t'56-6{)9/n ttf the energl'consurrred b1'.air c'onrlitioning. Higrr*n.rg, use wilr arsr-r rea.r to enviro,mentalclcgraclati.n anti put the impact .n climatc .hang.. 'l-he b,ildings ln't*pT.uiund scrnitr-opica I regions ha'e high-cncrgyconsumption' espccialll' for tirr:rmal comlirt. Special attcntiol is nceded tc, rctluce thc c'eljilg loa<js ol.br"rilciings, socnergy-c:onscious dc'signs ancl tcc:hniquet 

'nu}' 
.i."..u*e burlilings'c.nstructicxr arrcl operati.nal cust [21. DLie to thelmprovement of corrrltrrt le'el tuti the extension o1 hu,.ra, activiiies, ir.,* f.r ropin dnergv corlsll,rprtions rncreasecr 

'y
l1'18?',. in tire last ten Years f3l. The buikllng envelope coil:llronents t*l,r.io,"r, cloors, rr,alis. roofii, c,tc.) cJefine theenergy interchange betu'een the 

'utd.o, *,1 ir,1ou, en'ironment ,rn.i ,rranage ther building,s .verall encrsvperfbr,rance. The accurare crcsig, .f buircring .r.,..rnp*, lrru; ,;;;;;;i rore i, buiriring ,,,u ,rr;;;il; :;:rt;efficicucios l4l' The tool-it.1 priinarv cc'mporient of the buildrngs. rhc ,ra.rimum hcat saiu entered tluougii it, anilroof srrfacc treatrnclnt ra'ith high sola,"..tflcctance ancl higLr ernisslvityprJ*, i,.ne technique to acc:on.rpli-qh r:onrtbdconditio,s i* b,ildir:gs [5l cl'<-i r..t]s coulcl redur:e peak tempe.atures r.rp to 3 Oci rir.*ing riay time, anil direct eners,sa'ing achie'et1 betr'vee* L0-7a%'sing a cool'ooi-of albedo greater ir',,*, o.zo [6']. The application of a cool ,o,ii.cortlcl reduce about 54o/a cocrling energy elenrancl. lt u'as also reportecl that cool roof is one of the most erTi.rient surfacetrealrnellt techniques trran other c'olng tcchnorogies. it rctarnerl trr. r,ri,rurg, close t. comfort concritions dud,g thesulnmc)r scasr)ns [71. It also rccluccct thc hcrat gain antl jndor;r air tcmp.rntur.:Lrrt*ccn I ] -609,ir and l-7 gtt, rcspgctivclyfSl l'iterattrre intlicrales that proposi,g on utrii*u,, combinalion of"surface reflcctivity ar.rct ins,latitrn oi.the roolrnaygi'e the Lresl r:esults in e,erg1' savi,g {bL buildings, c'ool 
'oofs 

i1,ith aJequate i*sulation use<i by son}e courllries 10meet their requiremerrts especiaily inlot{ry ciinr-ates i9l.
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Production of Bio-ethanor from Renewabre Resources: A Review
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ABSTRACT
Bio-fuels such as bio-ethanol haye been found
a_suifatrle replacement for fossil fuels in teimsg energy and environmental ,of"ty.
P:.-,I*q, can be produced by sugars, ,iu..t,ilgnoceuutoses, and algae. Biomasses
containing sugar or starch aie the traditional
source for commercial biofuel production
however, feedstock from lignocell;loses-;;d
algae groups still drive t'he attraclion of
researchers. [t mal' be clue to the variety ol.avartable options and fheir diffeient
proc_essing techniques. For commercial
production of bio_ethanol, several biomasses
have been tried by researchers. fnls revlewpaper concentrates on an overyiew of fhedifferent types of biomass usea fo. 

- 
nir_

ethanol production.

Keywords- Biomass, Bio_ethanol, Bio_fuels,
Feedstock

Bioethanol is one of the alternatives to fossil
fuels. Renewable sources which are ric.lt in
carbohydrates, starch, protein, sugar, or its
components can be used to produce good quality
bio-ethanol [2]. Worldwi tle various ."orri.i'., ur.a different type of biomass to achieve tfre
satisfactory target of bio_ethanol procluctron sothat their. reliance on fossil fuils could be
decreased (Fig. I ). Gtobalty. rhe Unired Siaies is
the Ieader and producing the highest amount ofBio-ethanol (13,926 Mittion "Gallons 

ZiZOl,
which is appr-oximately 53oh of total Sio_.a*ol
produced.

On 4'h Jr_rne 20lg Indian Government
has approved Narionat policy o" nioir.i-jliis.
Jfe policy has rhe major objective of- ..u.ning
20u6 ethanol-blending by t"he y.a, ZO:O i:1.
Presenrly India is conrriburing oily Z9o in gloirl
Bio-ethanol prodr.rction. ln iozT", srs ir?iliiun
Gallons of ethanol were producea in maia iiil.
I:^ T.:, rhe,challenges ot Narionaf Foii.i'o,,blo-tuel 201 8, a consistent and iow_cost
techlology needs to be developed to il,.irur" t].,.productiun of, bio-ethanol. At the ,un'r. ii,r.. it
should not affect rhe foocl .t uin, aiinirg'llr,f
and-avoid monoculture. This review i, ,"r*iy
confined to dilferent biomass u"uiiuUl...'io.
potential bio-ethanol pr.oduction nom ttte frrst
ano second generatiorr of bio_frrel.

INTRODUCTION

. lhe escalating consumption of crucle oil
rs not only harmful to energy security but also
immensely affects the entiionm.rr'*tt, -tir"
greenhouse effect. There1bre r"r"o..t 

"i, u..
focusing. to develop a promising oft..nuiiu. anO
renewabte technology to lepiace tbssil fuels Il].

Fi.gure l: L[/orldwide Ethanol P roducti o n in M i ll io n Gal I o nsly,eo r,
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India is the seventh. -lar gest countly in the world and ranked seconcl with more than a billion populationsafter China. The annual electricity consumption demand increased to 8% in the buildings for residentialand commercial sectors. The fequirement of thermal comfort is a primary need in resjdential buildingslocated in composite and hot-dry climates. The thermal performance of cool roof model was analyzedin terms of indoor temperature compared to Reinforced Cement Concrete (RCC) roof for composite cli-mate, Indore, Madhya Pradesh, India. The study aims to assess the impact of the cool roof on the indooltemperarure of buildings. The experimental sttrdy indicates that a cool roof performed better for incloortemperature profile and mainrains a thermal comfort in buildings. The cool roof technology is more eco_nomical and easy to implement in all residential and commerciai buildings. The study revealed that therools interior and exterior surface temperature reduced about 4.1.C and 9.2 "C, respectively, whileindoor roon.t temperature l.cduced about 2.4 'c.o 2020 Elsevier- Lrd. AII rights reserued.
Selection and peer-review under responsibility of the scientific comrnittee of the International Confer-ence on Advances in Materials Processing & Manufacturing Applications.

1. Introduction

The rate of urbanization in the world enhanced in recent times,and about 80% of the world population will Ire i, 
"n 

urban areawithin 50years. The most signihcant contributor io world energyconsumption is the building sector due to the rapid growth andconstruction of new buildings and the dramatic i,rcrerse of, popn_Iations. lnternational Energy Agency (lEA) predicted that globalenergy consumption enhanced up to 53% for the next ten yearsdue to the rapid urbanization in developi,rg .or;i.i", of the world
| 1 I. Building sector is considered 

" 
p.i*ui5i.o.,tlU"r", in terms ofworld energy consumption and greenhors" g.; 

"*irrion. Due tothe improvement of comfort level and ,n. ?*i*rion of human
i:t,_"]li":, the per capita 

.energy consumptions increased by11.18% in rhe lasr 10 years r,Zl. ibout t 0% ;i;;';"rld deliverede.nergy cousumed by residential builclings and it will enhance at
lS yf" of 1.5% per year as per rhe International Energy Agency(lEA). In India's present scenario, the per capita consumption is lesscompared to other developing couritries and one of ,h" bigg.r,energy consumers are residential sectors of buildings i3|.The roolis an essential attribure ol the building.rr.rrp.l"i it conrributesmaximum load (s0-60%) in a rorat Iooring l.o.,; ;; rhe building

* C-'"rponding rrthor.
E-mail address: t,t1;.?i.ii.\;,.:,:.,.iti.,!,a:t/,1,,:ti).i.t:,r_:.,(M. Rawat).

reaching inside from the environment. So the requirement of ther_mal comfort is needed, especially in summer r"nlom i4;. The mostcorrnton construction materials for roofs have a Iow reflectancevalues ranging from 20 and 30%. The indoor temperatu,.e reducedto 3 .C if an increase in solar reflectance was SdZ b g.2% of roof
l:ll: l1l !!la is a tropicat country, 

"ra.ri.n"u. rones vary fromregron to region, and significant amount of heat is absorbei by aroof to enhance drscomfort in non_conditi"ri,,S Urif,lJrgr.,Byselecing appropriare roofing marerials .li;ir;;.i the need fbrF{VAC (Heating Ventilation a nd Air--conditionl ngl-ryrr"rrls. Passivecooling methods with low R_value used in hot .f in#., due to theirhigher energy per-formance reduced tfre cooling L ad up to 37%.Cooling load reduction achieved up to g0% lfp.r-ri". cooling tech_niques integrated with reflective material 
"ni.ooi .oot. ;lri.The main properties ofcool roofs 

"Uso.U 
t"i, ,otar radiation andtransmitting less heat into the building. Mo.eov"., it reclucecl air-conditioning demand and carbon emiss]on of 

"i"a.i.ity to operateair condirioners ancl provide more comfortab[ i;;;", condirions.Cooling Energy demand redr-rced r.rp to 16% ,ii,igifr" cool prodLrcrs

llt,YTI:l j:rnwhile,"rhe annual requiremeni recluced by about)to i !.tor rnora most of the pdrts located in a cornposite (.limalewhere heat gains through the roof .urr.A inaoo. cliscomfort.Mostly consrruction marerials usecl in th.;;ilii.iil .re reinlorceclconcrete cement (RCC) ioilowed by concrete, brick] tites, ancl mud.So tl're requirentent of thermal comfort L nn 
"rr.ntilf nced due to

| 
,:,, ,. :L :i 1i, 

; r,:i::.:i,u j. ,::,
2214-78fi1A 2020 Elsevier Lrd. AII rights reservecl.
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Contents lists available dt gtivn(efirr**1

,'" '. EIs 16, ar: Cb gs.

1o u,r.n art- tro,m e:pu,g'*, * j; i;#;;. I:to.'ut"/,, ut p,


