Preface

With its grounding in the "guiding pillars of Access, Equity, Equality, Affordability and
Accountability," the New Education Policy (NEP 2020) envisions flexible curricular struc-
tures and creative combinations for studies across disciplines. Accordingly, the UGC has
revised the CBCS with a new Curriculum and Credit Framework for Undergraduate
Programmes (CCFUP) to further empower the flexible choice based credit system with a
multidisciplinary approach and multiple/ lateral entry-exit options. It is held that this entire
exercise shall leverage the potential of higher education in three-fold ways - learner's per-
sonal enlightenment; her/his constructive public engagement; productive social contribution.
Cumulatively therefore, all academic endeavours taken up under the NEP 2020 framework
are aimed at synergising individual attainments towards the enhancement of our national
goals.

In this epochal moment of a paradigmatic transformation in the higher education sce-
nario, the role of an Open University is crucial, not just in terms of improving the Gross
Enrolment Ratio (GER) but also in upholding the qualitative parameters. It is time to
acknowledge that the implementation of the National Higher Education Qualifications Frame-
work (NHEQF), National Credit Framework (NCrF)and its syncing with the National Skills
Qualification Framework (NSQF) are best optimised in the arena of Open and Distance
Learning that is truly seamless in its horizons. As one of the largest Open Universities in
Eastern India that has been accredited with 'A' grade by NAAC in 2021, has ranked second
among Open Universities in the NIRF in 2024, and attained the much required UGC 12B
status, Netaji Subhas Open University is committed to both quantity and quality in its
mission to spread higher education. It was therefore imperative upon us to embrace NEP
2020, bring in dynamic revisions to our Undergraduate syllabi, and formulate these Self
Learning Materials anew. Qur new offering is synchronised with the CCFUP in integrating
domain specific knowledge with multidisciplinary fields, honing of skills that are relevant
to each domain, enhancement of abilities, and of course deep-diving into Indian Knowledge
Systems.

Self Learning Materials (SLM's) are the mainstay of Student Support Services (SSS) of
an Open University. It is with a futuristic thought that we now offer our learners the choice
of print or e-slm's. From our mandate of offering quality higher education in the mother
tongue, and from the logistic viewpoint of balancing scholastic needs, we strive to bring out
learning materials in Bengali and English. All our faculty members are constantly engaged
in this academic exercise that combines subject specific academic research with educational
pedagogy. We are privileged in that the expertise of academics across institutions on a
national level also comes together to augment our own faculty strength in developing these
learning materials. We look forward to proactive feedback from all stakeholders whose
participatory zeal in the teaching-learning process based on these study materials will enable
us to only get better. On the whole it has been a very challenging task, and I congratulate
everyone in the preparation of these SLM's.

I wish the venture all success.

Professor Indrajit Lahiri
Vice Chancellor
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(4% VIV sidie 4% =) spieifs enife | Rfes «mes @@@—,

wib gepiuce fefsicrs =T Witz fefse aefoce e e

2 TG
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(*)

(©)

@ SHIFIGRIeR SOIws (Acetobacter aceti) |

- =) i3 T =0 e
S S () WO WMEAC

() srERi= e
RIS (ArF [EbNa 3t [AEsIRe wiendes Sesime : Syifioe (S

RCGIeT BeAME FEAOTFA IR TN FAGTGA SHIIGHRCH RGN
(Clostridium acetobutylicum)| @t <3 <Tore @W‘ﬁ‘f [

5 FAGCTN SHPIGIRCOREFN o5 / o5z

(TIG Tl : (UG G ARPIIEEES 1 wbw 71| 1t FTormeT
FERGIRS (Leuconostoc mesenlerozde) T SIHOF ST GECERT
ToifEfOre (IGE TNE W (AwF GeoAiwe |

- e @NET NENGIET .

8. «IEIEN ql TLHHE el

(5)

(*)

(©)

HFGEATR TF g WNEEs (Bacterial Amylase) : STNEETE «FH
5 Res Seons | «fb eime: mFmm 7RG (Bacillus subtilis) 1N
FERAE =l BT 2 | SpNRETe ekiTe: for qaewy =1, I Slerel
SORETS (o-amylase) ROI, SHREETS (B-amylase) €3g N SpRIEETS
T SHNTRGET AR (v-amylase) | @R RaieiriEeen= (Bacillus
stearothermophilus), TP @GRS (Bacillus megaterium) 933
iRt SRR PIe™ (Bacillus amyloliquefaciens) Sl i@t
seifod WIFERINE SYRRETE SEhF (od! Face 7 | b Fow 7w
FACO TR F AN

[FGETF 7F ege @ifBme (Bacterial Protease) : (lb@e «b
c2iom Resel Seens | afb 2xiwe: IR ARGE™ (Bacillus subtilis)
TN FIFGRA aRT Teoiva T 2| TG QA S omidE @ gheac
cefbae e 27|

[IFGETRT qE oFS TeceE (Bacterial Lipase) : slstee «Fb w6
A @z smd Rews Seens| eEiPRl gwfe (Serratia sp.),
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FaHTFERTN 2efe (Corynebacterium sp.) Ty aeifed AFGRA
BT 2GS FACO T | (¥ oWILT Rosed @3 @7y 2w i sgees
IO =7 |

8.a H(BA Qi

(5)

(*)

IR 3 @IEIRT (AF @FHECe A0 %8 aAgho: M Sisees
TofRfore TR AR IENEET FRee™  (Saccharomyces
cerevisiae) TINF (FA AYTCR GIETET A @ISIST (AT (TR 6 AGS
T W I3 @A A 2R SPRY %% (T NS (cell biomass)
FIEE o7 o | @R alfer T viRemite 3t Soere 7y o S
| @I TP SHSET M wore el Aol 91 2@E|

() SRR (FROMG Al (FIET (od ©F
> (Cell Biomass/)
IR 1) e bofgfowioe (Baker’s Yeast)
R i

SAECAVIEEB
(Coy 1

(EER T AT (A AR WreSRE  eghe : i e
SAROrS  AHA AR ENRET  FRee™  (Saccharomyces
cerevisiae) TNF H(F ARTOR G A @ETIRY (AT AR STRCHES
fEe 391 7| @3 AfEFe FEE TREHET e CO, I3 Gorars simid
e AR ) Ren oo v syl N aefre 39

SIS RIS GFo
el omie|
GleneE @t (F) WIFENREP GTeeP ez wyEm
QIR (%) wREEs ssRfoee (C,H.OH)
I e

FI TIREINTT
(Coy 1
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(©)

(8)

(@)

(©)

(4)

TR T (AF W B TEE T (AT W oRfere SRreN RS Y
2R FENRE  32PCSA  (Saccharomyces  ellipsoideus)| &fen
AFR FTEE I @I, BT, S, G, GEA 2907 (AT @2 W 2w
T4 @ A | 2 eefoe T afFm a3l B | @3 A 2R
SRS ey T Gk Tw (14-16%) |

FEETT A : ﬁ':w

% At Afela sF@mam w8 cmidd (A e emfe : Af o«
=SS e | 324 SFEWAE (Germination) ¢S W75 B2 2 | AN
ofeFi il W (AT R SeoAMAR  SRICEINRERT FeRIFCe T
(Saccharomyces carlsbergensis) NI %37 SR FARCR @W‘ﬁ‘fl «3
Afercoe BRe SfeTREe] Uoo T AR 8RR 90w AR (6-8%) |

TE ORIINRCR SRt e
(Malt) . (Beer)
T TIROIRG
(Coy 1

B 2tz AT W S : AT W welE T2 e @I | @t B
T @Fe @ BigE T sEsE Tme e v (oF I =@ @3
AT ANFIERET AT (Saccharomyces sake) TN H(e3 ToRRoCo
Aol o7 |

e A T = AT I

Fioe g e AW (At 9T (@few (Single Cell Protein or
S.C.P) ®eofive : 3 @Rl (@fom @b GRege caifta (Microbial
protein) | Fsie e qo MY (AT WSS TSR (Candida utilis)
Tt GeEel 280feT (Torula utilis) %33 SoifRfore @3 Sesima sferl oy
|

fesifim B, 3t fSramifen Seotivm : afsemtrs sooif& (Erymothecium

ashbi) ATF 7% T warge oy wwesl « 3 fobifim—fenifva B,
@S (Riboflavin) Beoimte RS I |
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8.6 (T=eq ¢ (Role of Molds) :

o753 BS Seoima (Antibiotic Production) :

(5)

(*)

(©)

(8)

coifafiferm ergfe : cifafiferam @IGEN (Penicillium notatum)al cifafferas
RN (Penicillium  chrysogenum) & waw (Pl e

=

SfGAEITTE e AZTS! I |

RIw Beodive : smw alfer= wiat syeiafes ewifs (Aspergillus sp.)
Jt ofefiferm eefox (Penicillium sp.) e Seifgfore Rifta aiws
=nfoaEifbe ewe 71 27|

fafrewiafes : cifefferam fafrewmmem (Penicillium Griseofulvum) 5%
ey TEReR fabrewefes I SpifaiEits ety w41 =T |

FTHICATNE Beodive : ERFETe=NREN suifeEanfws (Cephalosporium

acremonium) TNF @ ToRRfore EwiErEit TN SnftaEite
Teolm 77 |

8.5 (&@ wiibre egle (Production of Organic Acids) :

(5)

(*)

(8)

ARGT wite ewf : s e g7 SyPsiaiEmT iR (Aspergillus
niger) | SHHAARGE @0 (Aspergillus wentii) T[T GNEed SoRloce
ARG Snifte Seoy 77| W2 ARGE St [Kfer W @@= seR R,
ot S, cafer, wlw, Topftce IR B3y eREferoe TR T @ AT

frewifas wifre el : sma aferrm q=l qRees™ Wiaw™ (Rhizopus
nigricans) T @it ToRfore fFowifss wnife Sesm =z @fem
(o30e 2 STy AT ToE wwesy |

i wnifie e=fs: smim ofewm Ty syeelERem TRee
(Aspergillus niger) TNF LA ToARIOTO T SHPTC Sersw w41
27| 97 e, 33y P, sor e oFie @3 wnifties Ikgis ey
IR |

Wiehe wpfe owfe: smw  odfeam gl SymeRRe™ G
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(@)

(Aspergillus terreus) FTF (T THROCS WiTHT SHIFC e T
| @@ Wit @FE gefere gRRE w9l @ |

B S SIHe SeoAwe : T aferla AR TRCEINT €3 (Rhizopus
oryzae) TNF (TR ToARSre WFHF SO Seofva T =3 | [fow
AR AW T O3] 89y fie @3 epiftes Ree Wi

8.50 FHwee UM eyhe

(5)

(*)

iR (AF e egfs el @3 AmE e wee Seelw q2e
5feTe it i | FiRCETi SIfersliesiiET (Rhizopus oligosporus) TINF
@irea Soifzfore swifie (U e age 491 23|

P | E-Tc WW} o

TR (AT G agfe : Groste T AfEE 79 dwe O el
vy | TSR ST (Rhizopus oligosporus) TINF GNTEH <6
R (g2 (Strain) IREF FEF G 2Ee T4 |

8.5% IfECaANIEbrE g

(5)

SBENRETER (@ SR9F @F «F FEE S R-2E TS segE
N sffefbe TRFGRT | 27w meRigRmE sHfoIEte SesiveE 329

AT | \

(F)  CBTB IR Beodwe : b wiRe™ AR (Strepromyces griseus)
e e @B miRPe toR |

() (FRENCEEEE q (@FCEEREm oS G NEeT o

(Streptomyces venezuelae) 93 SHIGIRINT (OHICe FLTS] |

(o) «framizhm  Seofwe : (G WRER  aRAPRE  (Streptomyces
erythraceus) NI SHSEINEENON T 2y @2 SRS
tod |
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()

(®)

(®

(»)

(%)

GEEFT  Teodlv :  (FUB RO SRS@PHES  (Streptomyces
aureofaciens) WNF SFENWRERETA N afewm owEl 92
GG Besty e |

SRR Sedive : FuB ERe™  eR@ilem  (Streptomyces
orientalis) <INF SHFERRETA @3 SHFGARITT Sesim a1 «be
a5 AR e

GRGENIFT o :  (FUBWZE™  JREIPIA  (Streptonmyces
rimosus) TNF SHRFENEATA @3 ifGI@HE toq @ 3RS
s TR e

FAGEAE T eBf® : Gueb NiEeT AhemRaeia (Sreptomyces
aureofaciens) @ RO (F2N (Strain) @2 SHGIEATT FHE
efferzy il todl |

FAEPE  ewfS: GO WNEET  FENEREGIT  (Streptomyces
kanamyceticus) TF RO R SSENREALA G2 SO GIRTF
todl W@ G Afef @l e efe|

(2) feBifim B, 3t AWACSRANT Besine : oI B, I ANEIEREIRS

«ft

T B Sorg ewwsd  fSoRmI| (G EiEem  sfrsir

fa e

(streptomyces olivaceus) NN SHIFEARELA T 2fwa a1F OoIhE
B, q ARG (od |

8.9 A

e et e 03 e afe ¢ [isa GmaEm sivn =i ReiResiE a9
FCO N | RO AWG IR AL, 78, (7T 9SSR ER @y [KIw
&g Moo S | Foak ANAFONI 4 QIR [ien @7 GiRidd A9 OI8Ot

T R TR G KIS Sifern 2kge 0e {1 |
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8.5 AT

1.

e 9 P 8

() wmA afern —— @ Y2 O T |

() @FE 7Y SeAVESIE] Gl T ——|

(o) W 2fETE IS 7 SEHEE AW —— @R

(@) e ==l sfeba obae —— 0|

(6) WFGRRT w7l el A —— 0|

() IRFGRIGRS T SFEa G WE FGRA @ ——

(%)
(%)

YR TV 90sd ARTEET e W [GHEE 9N ——

a4 Tewm Wy AGSH AP 3

(5)

(*)

(©)

fa efem @ TAwE AeEe (Sre AR 2

@) caifom, (1) =F7, () fafre,  (2) «fm s
TRz (4) wF=N

TE @ TelRiie F0e gaNe (N IRGRT 9T T2

() Streptococcus thermophilus @R Loctobacillus bulgaricus
(4) Escherichia coli @3 Bacillus subtilis

(o) Clostridium botulinum @32 Pseudomonas aeruginosa

(9) Rhizobium @3k Azotobacter

Ted ¢ (F) Streptococcus thermophilus @3 Loctobacillus bulgaricus

ffeiRe @@ fomefre W 732
() wg, () A7, (o) Wy, (%) b
Teg ¢ (o) WY
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(8) dfem =l MW AXFS (FIF oA Sy 272
() e, (4) TEGEees, (o) T4 TR w9k, (7) 2Regiee
TEF ¢ (o) TR TR wwEiEe

(¢) TRl fama TE @@ @6 ot 2w
(F) =ibibE SpiFm, (¥) s SpiFme, (o) 24096, (1) ks Spike
Teq 5 (o) B

(v) frsfeiRe @A rbs b sfema T Swiege e
(F) w6 T, (}) W oerfe, () wd ofF, (7) PR Seotmw
Teq ¢ (o) W (ofF

(1) offem @6 FI e i

(F) SURIRT (Aerobic), (¥) SHFIEIRT (Anaerobic), (51) Te¥ (Both),
(7) IR 73

T ¢ (¥) SR (Anaerobic)
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4F%F ¢ O AW oYfe

1o

c.o TRy
€.> 2l
€.x QW AT
€.2.> CRTIY were AW AT
€55 T ¢ IRIENE SR
€.2.5.2 s *mfore wRiwge
e.x.x o sfm 4w A
.20 Tgs cmfere W AT
€.2.8 IPRET feerceve IR/QT FF T
co o feFmead B Ffadt [
€95 (Tl
€.©.% Gy
€. 9.9 wﬁw
€©.8 A
€o.¢ b ¢ I
€.8 Amen Ffes <
€.8.5 ©BlF
€.8.% A9 ¢ FF o #¥e [fon 4w
@.8.% 9
€.8.8 Tl
c.c @A
€. AFIRH
.5 SIAET]

.0 A

TIEFIB! QIR (A0 o HRAIF WS 2 F0o 27 NS (AT TE T T
2@ (OIG Ge #% | O e 1 3O Wi g g SeTne 991 209; ©ole Wi
FES0 @ e dfeTo! @@ a6 @ 2@ R | 4T © 9% 2@ TR ; GIRe) AT
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Fa0e 77 | & 5 ol <y ikafore 209 i @11 @iel waaid, @ A #Af = Fegle
FEE | AT © TG, THS SifS | qCFIIE FI6! A (S g g <mmy tox!
T @R AR (O] ARIETS TOR TR AUE (UF ([OE FEIF0 THeEm {7999
ele 2AGY BCZ| (¢ FIETH ACH AYS (R, SARFFSIE T gR-(BF, G
@it TR wiee zwrs foest Txcose #iw, Fw (A TR R e—a 33w [Resam
S T4 2R GUE ¢ T AfETieae ¢ TN Teee g4y, mHen g [y
Afre afw ¢ g9y, @R M@, aFGree M), W (o9 oRfE |k oE
PRI |

€S> oFE]

IR, Seoiem, TF) @ TEE AT W Tl © 5, @999 S SYfE iR |
AL (PNB-TCST Y& WNSTT Ty (9K I SCo! 2R0G | T (T AW BeoAWe
R517 =171 2052 1, (O 3 #3724 T | S (7R AW 2RI (AT SF FE—
ST AWE A TG AW B 4T TREdl € HEFIE]; G5! FEE (ZT (e 9 |
AR A AN BF g T Tieow e @ INEET oY B9 (2o menl 7o |
FEF T2 5 A2 FIE GIAGIT IMCIE] ;5 U 4 2GR 2[& TZeer 3]
Foulire @ 757 FOADES Zo 91 T | AMRER @Y FREe Sl & | =g
FIBT W CAMCR SR 21N N *E W W@ SRR F—2d i TR G]R] Qg
CAEIPR TOIG @ o2 e (AT ALITS 3l AN T #A1703) O=fR T4 |
TRFED SR (T TN AR ASTF T AW eR[ED TG (ol 20k |
T wF g T900 IR efere @3 )| oRe awikes, ffkws e
GRS 20 #ItT &7 WIT 2ol | Feroquyl GFb wEFG 2MCEFeNs 207 |

W AT AW AYECO AT SNET | AW SRR WAey ¥R [{ew Ry
TAMAZE (FIF I A FI61 1 (@ QIO ) @O I | QS (@i Al
BETCO2, AT AT SR TG #Mitdd IO w3 ; e Geenian @3k Gl @ (T (T 0
A ARITET 2o AT | (I 7B A AR SR 7 | Geohfre wE w[ewl vo Siof 7%
20 TR | TR FREFA I K | T TG G515 Gesive] 2™ 541 27, I 74 51!
SRR ST T (G5! O ZEe B B W AR 1) 99 78 2 TR | (R
aferieTe TNEY Sesiv TR IETT | I 4 2gfere I [KedT e | i,
D STFE @ IS © I3, (Tuy I Ralbs st s 7e3—ag 7]
VIR e ST T | AT TERSAR TG @ AR g Il @ 5o 9,
AT O o7 R B 78 200 AT G A1 BreT w6 14 <R Grmeet’s
7| 2B 2Ng A 2S99 T BRI | A TINLG! e 91 T |
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(AT SF AL A A9 2] T IR | G TG SHFRF T3] 27 Sraie
26|

o 2T G0 SR TG | TAFFE 7Y, AR, SiRviE [Kevw w3
SiRGIfE B Tm, 3R SemEE GRIE @ | @B geige Pfibies 33, FRe seee @t
@6 =SV 91t FEee W S AT (O] I I FHCO (R |

AT 29fF (@0 (FE 20 BE SIPICE I3 B TIPS K | IRIES S8
T 3R BIeTSlR AffUS Sree FRE (@l AW SEYR IO T G @3 38
AT S Facr W 2YfET SR |

G e 47 e | TR @R w3 1%, @ ¢ 56 47 f2 < o e
GETRIRICE | OIRIT] 51 © 2l *[37; ARGIAene Qe 2fd B 20z | ([T 6rone 4F 436
Ao T, ROROIR 2161 I @SR T e 1 T | J0R ATIHE
I 7ol ¢ Jfeg 47 AR Sz |

GIGLTT YA ST Y B 20O SEE | (R Y7 AR | TEEFEE A0
BIT—@ AT BIER 4, TIET ST, (OAIed (os<e NeF Toge wrol, 3ot
AT T @CO 2T | SAF TG @3 AT AT 0 2 [ek! 2o A |

B e Qe @ [Rew o 98| Sess @3 iR e IR ST,
G TG A, G2 TR Ol siayesd ot o | Gifesie eRiefee a9
IR FeTE |

T AMIRET G2 O SEe SEFE Y32 TEIFE, G FY K@ G SRS
ReRreiE | B s 2ol Siele iR 7w ¢ AiiEed I [@0eE | 9wl
FTere it S R ot e o w41 919, STeee 2o T Ii203T s, (seEd ety
(T (T AT #iItT; @3 WRE 77 O¥ FIEHE TI2F 96 W07 209 @ SigEd
&= Rom 7@ 7

oy A AR Ty RATE A Eeroe 73, St 32 TT 2IFe Zlon F10;
TR SAfRFOIR AR e 9F qa Siew T | 4 TSGR G FIGI @ Sl
Fe9fB, TR (SN GO, Bk 215, ETsa T @ Go 1, ¥7iw 99 29pine
JEMRE AN ; (@ @ A [y piFe T[T |

@ W ATFS
3.2, wRiIGAd Aqfere AW ATEA

e —gfa Solim wiTqel, Femm I SEE o8iad, oI Ao
ARG, foeue el Wy AR AT |
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g wwgslf e TEE SRTR9 &S | IL—), =, 2ol | Afe srmfors
G —OTF I AL W GHFe T S T GTF Of2 AT WA FEF
7|

AGIF Ol7l ABFET OW CHF TF, IN—

(5) Tray SR TF

(2) BieTe wg9d TF

(9) Fluidised bed wHF3¢ TF

(8) W wrolR wEITHe g
TACPF ol AT TAE SHFF TG, IU—

(s) gN wor e I

(k) T SET TF

(©) Freeze WRITAY 7

wEead 2

GRT T AR ABH AW IH GG | (3 oS 2 FeUrTE 2FfS (AT
SRR F1 2Rz | AWe N B Ao g e Ot Saews shce e 2@z |
GRTA 2, 251TS M TR FGS | G Sl AT S FAF G 72 {2
T SR 0 | S Tgae @3 «iaTs T o & | afie save Tl o% e
I A Bl A G AGTS T~ (F WeF 99RS o 1 | FLHAN GPI @8 (5e16
T GF T I AT 7] S GRIF! GO SNTHT T | @ 2P0 @3 GoI
432 Oleoiol (@ SRR AEers A I @3k B SAawe FF AW IR
NGNS T I SNFS 2 |

@.3.5.> fEne ¢ e wdiead

e safers SIRRiend SoF o foage AitE a3k (6 F7 F0we W 70 797
SRR 90T (oI &3, T SRITHCIT ATF Sroe@ia | Siiafies et wqisqel T=jfelE
2foa To RSt | ey aferm Sesta WA QI weR@l SR 71 Sl
NE G T | OTRIG! SEE 4 SHIS @ AR wizel w1t O (AT Feww
AR AW SIS SHF TN GRS ol | OIge! fHene 2=z SRR T AT
ATl ST @ TG, (& 1 TGS SFIER A FIoIR oed it a3 el
Bl STt =71 oIEel @y TREIE SFts @ 7T A EEy FelikE 7=
elferies @ g s B 98 27 | gfte SHETE 4w 9ies (i 40l 77 71| @l
2Af S TRRGTR T FEIE W SFIE] SIS (FCae, M9 o7 1
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wqiFo ¥R e 4@ Tal (Food value) ST 2f&feors A 4007
AT (@ | ORT] A SIS ST I UF6 AN IR S I AT |

g, vl TrER SR JRere AT FAIF e I TEA € o |

F 2 Sl SHC] FTICF Fo7 29 ‘Banana fig” | @3 G0 20 #/1F Fd (APT RIS
TN @ F0! T | G797 G TIEFE SO, w3 TR s Soifgfors sz
TfeF safore ST 27 | FI6T FAIE Ao g o9 el B (4Pt 2ol 27 |
TR YEIFS T R | (IR TOITF SHE] R | GFo7 CRIGIT oiel 2 92
I | SFET A FoNd Q@ BTo! T FeAd ATOE Codl F1 T |

N ¢ F5], FE CTIFE TN G G 27 | (R, GRIFO oW, SN ATol
(STIICe 9T [ Gk (e Amm Fvads A g9z 27 | A S Pulp 2
ez BIst faca F19 391 27 | @F°1F @R SNF Pulp-cs =1 o7 et vea S swges [ifecw
ST | G0 B G 206 OF G S A9 SR Pulp @51 AR SR
2T | 2 7S TovF X BleTH 27 Tol 71 2FE GHFO Pulp-97 ([Y - 3-%-¢ G &7 |
@B AT GRFO IAEE Pulp-937 T8¢ T HIL T NS & | WS @2 Giel T
BT NG TR, 97 36 T 25 2003 el IR T ooy g 7 oif7qs |
Ime G2 G SR YT RETTe SR S@woq N 19 T I3 |

@..5.% g smfere wiiFad

v 1 SRR T4 (@I TE MO T T @G3R I TGt T ETF 161 S+
(I TG (AF 2N TR GR (18 O Ge SRIFAET 0 JITS D, (2, ARG,
T wRiFad owfe 01| GNP AGOCO WPl UL O ToE@TL ARG T | ©lFl
T NS e FAelfore 27 @R O (18 &ite] IS &) 2GR Fi Ol
AR F(T |

SR Y LoV Y2 AFI—

() F@olel Gy $RIFge TE, @A e o I(TF e Telo I8 37 W
A | (13 TG ST A TOTEIE Ge] O FWIET T G IOASI GO G (iR
TS TEAE (T2 T8 S 20 I W IR | SR (e (@12, TeY oA SIS
SN T TG ol T = |

() @A O AW (I IO O MW T €% Tl G 4167 00T M4
RCATE NGRS Te A%ifere 27 IR AMEn o7 Ated B9tg IfFe AICF | AT
R IR S AHFS AT G TGS Gl o9 G5 IR N AT e
@ FE @S Q| W B0 IR A 71 ACF, CIORE 2ifd TGiEe IR ARG
T TES T IHCF I T |
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Ty ol vl FRIAIRFS] NN Bend TwiEe [Jieee w9 IiRewewy
R Mayee 771 27|

AT Ol FEFET Nw SRF9 77 (o7 3507 291 398—(5) Tray R
T, () Bite w§iFa9 g, (©) Fluidised bed S§IFa9 77, (8) ¢ SO SHFI T7 |

@ SRFFY 0T WHAF T A0 ORFefer B 14 27 Rk o 712wl Te
YE IO YGRS 3 |

Bieel 9S4 T07 <0 a1%1 BIEETd [0 SRl § I TS ST &1 | ol
T e (U Trpolferoly Tae wg OIS S 2 |

Fluidised bed ¥§599 T9q 2IFooicF @b Pneumatic FCSTT GHFIY TF| @3
[T TBY IOPCF AMHCAIE W45 THeg JI5 (AT TARE Wi Sror® O 9iforas! o <41
o7 | 92 ISR TSR NF G 4] 2, S Aav G2 Swhsfo~f el 26
SR A |

C SRF I0F T 99 MBI (2 S [Roire 7S (A0 =7 Twoiferriy
TR T IOIET A0S SN 27 3R STOTE O AN W ST AER) GHRFAET
219 #STIT I el =7 |

GHOTF O AR T ST g (0N 1079 TR AT | IL—(5) G-
GO SR TE, (R) IYHT SFT0 g 9% (©) Freeze w&Fa9 q7|

GRS SHIFFe I0F AMUANT (P8 ST Ted QI AT 2test (redl 2 |
G SIOT(E O BI9l & T[& T S0 B BT e o1 3471 23 |

A GEFA TCF I B SO T O AHE SFIE] 2 |

Freeze S (T RS AMUIE IR SRER SFE] 2 |

.2 B ot dw wwwd (Fifer)

SISl W TR 2 AFOACE Oiel @I SRl RETE E FE 2l
If5TT O W3R BT WG TFA | O 2 SR €3 OIF CHIEE RO Wil
GRIT FTe, OF SRY @R AR TolF NS IR | AFOATE Sio 2ol Gidle
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Tz M, smeiE defore a9ge Fal (A AR sifasicel SRS SRR
Tesfy 2|

T[T @ FREREART Sesig F@, T 0T ARG a2 F0ol A AT @R
SR ST GIRE Q) o |
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6. FHlIeaEa (AR 400-500 ppm TG A ET ATF | LA T LAAT IR
@ I ARG 4@ T @R 0T RaalRiem et g 2@ s ke
Todl T |

7. IR B AR ATSUIR el g A, SeTel WfEEA ST i
PR G el B eeiE Tweikel AT |

8. TN @ NG (S VRGE W AYNGE Adpd AR I wiRew e
Tedlfe 27|

9. SRAITS T AR 67 *OI¥ AR TREHRT IS TYT | QT
G Gt w2, 4y WEHE, Sifla @@ @, AP it tedE SR
(ACF ARF AR AR ClRERRE T IREGE SN |

10. BTN BIRSH 20T Aei@ HFWRICS OF% € I bebeE IR e 27|
GF T A, WS ASfe @i Tebil Rl [ AT AT TiRSH BT
A IR (ot PAPET TR RS ATORA AT |

11. TRz Fefe 9w dim, TRGIEEte @eR v, e Seoive @ defe
TREE TIRSHRT IR g4 e |

12. ARG TBGES GIoSH Brea sifwwiel IR (AT WS, 2S PAFET
TER defe @R T |

@ SIPC TRGEIT TREH R Tema ATARTREER 9 I, Sfera I
@Y |

13. Aigfes o @ ScafifRa srfjesite, iR, el dufs @@ AR
ST 4R ARCE ST BTl Ay SR W, gEeR e, oeRne @
@F opF AR gl 4R aREeE @i

FEFEEF 2O ¢ WAPWER NG T Tl *[E A& T FRARS &0
@4l AW, AE @RS ACFOFE S g T | ARG WPEICR PR it
AT A T GO Pty @el vt A

14, @ % R TR Gy qPTGE TR A Kb =¥, ot
TRITH N B 2| P RO BT A4 TR 0 | 9=l SerRy s, e,
GFIEFSRPET (CFC), RGH SRET ogfs duq duq Tazes sphrrE|

15. TR 960 GRME WoeE T IREGE 457 s SO, e Fefe =3
33 eI THAPAe T Al el g s ek Snbe (H,S0,) et
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FE | GRG] AYCS SRS FRFGICE TIRSRT 2T SR e [ F@ FiRGT St
Teoly T | ARYCS oAy H,S0, SUiFTe € HNO; Siibte Jioa o e W

SR AR & Ssifoe 27|

16. SI5gBa el e pH g1 AR, T Jfed Teoive ol g7 oI @8
JTOIEF SPICTE JS 2| quCl SEJRA W ARG, WGs Aefed e
FAeI 4G |

17. 08 SICAR eitd APrs Tobere IRGITER S iRTMmE Uik 2R GFREE
e RfFam erew, SuEfveEe, FEH, PAN R (3@ -IRFRT defen

| GBI qe SmidmE AN fied s apEiee  @rReE R 5@

18. (riE ToiPbde [ifen @em [RAe @6 @@ SHEbRRs, SHEE i,
ARSI ZE TREE GIdd oie A gEE )R F@ | dwel ARRrntioRa 9iREs
(PAN) It 56T gl € JCF DIt Sijofe B | ARG UGl Ay
ToiPalfe wERIE R YR S|

19. STEAFAPRE [T TG ATNGER PG S AR SR
qd Sfeefe IR i F@ SRITEw siigre sifdee 2|

BI&E
0, e 20

@2 ST ANy SRkE SRHEen el gT 7@ erwie Afide 23|
02+O—)03+(OQQTN2)
20. TR (ACF BATC FHOF[E TR N T GG BT AL FIE | ARG

SGHIER AR g i e wfe@af af ofiTiow Sisifes 7w @k Sfew
¢ 2Ifig TR ® TA|

21, SEIN W@ SEIER ARSI g1 (At efa sl af sjfadi-sje elfee
TR R AT Ol IR A B TERTE, 9@ SR (R AR R
a @i afice *Tw @i T IR AR FeiRE @h-elfswiy wiel
2 Sl ARSI e Wb R agdg 2@
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«&% 8 O gt (Fuels)

1o

8.0

8.1

8.2

8.3

8.4

8.5

8.6

AZF

TTa

g cadifaet

S T

oA e

8.3.1 ITE—Sedfe ¢ MRS oFfS
83.2 JFEAF cudEeta

8.3.3 pAge FFal

8.3.4 IR TeRFAc

o glena

8.4.1  (ogifer™

8.4.2 MW G AT T TN IJIAEE qAA
T gl

8.5.1 caifSenia o

852 e A

Wiga ey T

8.6.1 T&Q ™

862 «fifE A wwege «fw cow
8.6.3 (A=A W

8.6.4 JIf®
8.6.5 CiifE
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8.6.5.1 CTase Teios
8.6.5.2 GTAGS

8.7 wAled

8.8 Er epiafa

8.9 TeAuen

8.0 oIE=

ool AAY Al 26T WS N9 GloTTe (<{<i | AV (91 (stone age) Niegd
eI 49 Bige Giere e ©f SR [eeieE 2feg™ (AF Sl AR Al SN
YOI W o O Sl IR FE0; Gel ST T, WS oA € ol GG
O WA |

@ 9 AT AT (ST SN | (1R, SR 20 909 S S |
aF S TE 4T 49 @R 9T TS T gEiell @ e Awi S|
SR TG T R WE R Oisl € SitEl (7, [ R e e Sewcwg
JATE A SWECE GIE A | AT qB AN% o TG AL Soiiwi
NI AW | @AT—1S, I, (AT, FRE, @& A, GRF T e AFfos
T defs RN Swizgd | FBiET «ifee gEia @ I9ge 23|

Ty

GE GITF0 Al) @ GEW THRCY N TR 4FN SR e e
AAIA—

Gl for a9 @NT—0N, ST @ SR

OPl e e G} f[fen sfere S e @

o gl IR @i ¢ s dfs

O GieTel Aipfod (AGIERIN el oligm w1 = ag [fen siomiar
A1e HAifee SrReE =R

® fTTuT W 2@ FET WEHIRT (CO) ¢ TIETET (Np) fime @3
SABE ST 26 T AR ¢ LRgeEd (Hy) = 509 gea
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Ted (FIF e YT RIFTR ACSHT 7 @3k Oed (FE e

® oI Gl IRIER Al
® SpAbRY e B @W—CETRE, IRHE, ¢ika oo Tow
® CTR™ien IRYRT AWl @H—CTH & TeibE ¢ ETRsAbS

8.1 g x&fFet

Gkl edies 12 il ow | AR A digfes g ¢ enaed At Ffaw
QAT (@ TE Gl dFfore FTAR sieq I oitE AFTeT 8 @ II% Gl
AFFF G (AT AP I (19T W Od FiaN Gl | (ST 19l
S G AroiRCE SRR ol (@dfite el T AW @—FN, OFE @
MR WK Sniegd WRSiE gelaE  @Tiken orex 2 )

et

AIFroF  (natural) Flga  (artificial)
|
| | |

o RG] Qe
(Fo, &) (ATl (AFReF aN)

o e ST
(&FF, PRAES) (G, @) (@e s, Gika oue)
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8.2 oM

G SeFfOlE vl e @l sifais | e

Ffo ¢ o G (FE GFF ©F G2 MR QAN R AFF ST
(I GANR AR DRI T 7R T (@ el Tesig 2 OitF €2 gie g
Sl F A |

Rl O (G IUE D (G

(a) Fov @ I QAR CFG -

e /W, e wEE ) Al @k [ Begp. 38, / si%s (B.Th.U./1b)
G@TAFE 1 AN A 1 AL A1 AT gEaE T v W e Wi
e TR A G Al 97 O Sedlw =@ e @R

(b) VTR G O YETH 9T -

o W /o' [ow a [ B@zp. 38, / w51 @@ IR 1 9 foE
19 PO GERE TS e T T e FEk A (i aE o oie
Ty R CIEENCE @RI [1B.ThU. = @F 28 Gt 1 TFol IR Gy ARG
Sioll Gl Ot FPS. «oF| ki 261 ©ited C.GS. @]

8.3 Ifa we

Ao fom gmiTl [fea @R oo |, EE—, 30 2o agel

SRS WA A, Wi feqroe (B RN (AF Atea ) gl e 9ge
| @Qe TS THKCY SNl SCeTvl ¢

8.3.1 Fwl—Serfs ¢ AvfEE aFfeo
Teolfs . @I @ @@ o T, q@ o, P GroR Tfgw G ¢ YoM

o 7

7 TrElghE weed [ied B Sl ARFS, Ao Al SRcee Wemie (R
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TR AR 6 T I TREHRY, T @R SR IR 2RegReRE @t
Ao 27, Towd AOEE TG aARAE AF | o7 eom Wi, Al v suE
7 A AN T A DIFERAR TG T4 79| GO I3 q2d AP HEA
s [Rifes w19, @ Bre, 33 = 71, au A o[ fSe 55— 945 (peat)
| G FET T SNESO M B9, Woa =7 2w R imaw QR w0 el
E A S B i@ e, T A sfdde =@, WE A A |

T Fo T S | e e 4fe qw@ 4 x 107 B el <@n
| SR W WY TG WH @ I 7 x 10° T

e agfs . T wfmer GTe o, [fer o 2lRgerE, st
o el @R wited (el Wfre egfer wigy swiel|

8.3.2 TUaE cHaife

IR e ¢ w7 @R (calorific value) €53 fefe @ Faa™
W R w0 [Afen s Bfes st =91 =99 @ Swaie @difter

=g -
() 16 =
(i) ferlmizs i
(i) RGREPT e
(iv) SOWLPIRE T
(i) 796 & - Gro TEI AR ARG = 80-90% @R SAWMFIYlEE ST Shysire

(& SRR : IET (C) = 57%, TGS (H) = 5.7%, G (N) = 2%,
Fe (0) = 35.3% @@ SO ET = 5400 et wier/ Al |

oA Gt Ko sgwsd genel 7w, T, T8, @ 9. RN @4

iR e A sAfRsied sfien T I, ERiE (646 TR Fw I9ge G i)
e ToTR S GETl 2| RS 2|
(i) ToRRE FeT © GTo 20-60% TR oA AF | W& SRR GF S|

GG SEATT ¢ I (C) = 67%, EGIS (H) = 5%, JReEies (N) = 1.5%
¢ SEEs (0) = 26.5% @9 ©5H oT = 6500-7100 et et/ |
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A SRR el G/ Eewe e 6N Sesime ¢ (lfGTIE SieE
fiEicoie gl &iE 9ge = |

(i) RERme Fe - @q Toa &l

(a) AR-ROFFPT & .

are TR A e TRl smidd sifasi g3 @ E SReRE Seimis)fee eem
SRS . FIT (C) = 77%, QIS (H) = 5%, F2CGice (N) = 1.8% € WS
(0) = 16.2% &7 ©lsi oy = 7000 faen FEfR/feal | ot gea a9z
2 |

(b) RGhWPT T -

ars VTl oM AN = 20-45%1 WF SRR SAmfe  @o
SR ATS . T (C) = 83%, AW (H) = 5%, GRS (N) = 2% @ SHSw
(0) = 10% ¢ %« 6T = 8000-8500 Rratl FFietl/[eal. | «ib iy Wk Iy
@ TOAICS, @ MR MEieeme @R REite gietl i I9ge 2|

(c) CIRHRGRERT s .

qre MId AW T HF ST G SAMTYE eT SRjse : FRE (C)
= 90%, TG (H) = 4.5%, TFE (N) = 1.5% € 9RFs (0) = 4%
@q Gio Yo = 8500-8600 feeml wieml/fFal | @b (Fiwg MsiedmE I9ge
23|

(iv) SRS Faa - @t wE dFm IR W FoTew| TaF oL 8%
(ATF | NF SRR G SRS ST SHAre : Pk (C) = 93.3%, ARCYIE
(H) = 3%, «i2giees (N) = 0.7% ¢ Si¥ee (0) = 3% @& ©q 67 = 8650
8700 Trcenl wmieTl/feal. | GG ZRBTICS, A FoM B @R A9 R
gl IR I|ge =

8.3.3 pAFe FHal

SR TEER el RS ATHATR Sl FE Bl @ (@ o GEIGE werE
5o % 2| w2 A O Gl T 75 JeoRl sifids w4l 27, 5 Jren
AT T FAAR YT W AR @CT TR, FAR 00 AGE AOITEE AT
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T, e THAPAT Tal swidafer ge Wsfe zm @k PREIge (fixed) IR
ves o 2| @B T el Sl AT pige (pulverised) I A |

B B B [ M SR D | e

(a) AT MEGE G IS Al AR AT AR GF = (AF SW) =
»eie T |

(b) =@ SJror AR gl w@ e dfe WaiEe @i T

(c) DIFS O Wael ARG SRR *g A ™ F[ AW|

(d) T PIYT WERAEE TeAle JRUAGEFSI@ I T |

(e) Tw TFoE B =
el e SPRAl

(a) YR oo Sfoflie <5 2|

(b) TTF® TR WBEE B @ TR (oA W O Y[ T fOR WAEE
GRR GF iR 5 it el tRfie =Yw ¢itw, e Aifsiike siga @ikl
¢ qRe 2|

8.3.4 FTER welidiFas (Carbonisation of Coal)

AR Srifiore /Ky s, S 2itq Ted TN T OF SN AT
(destructive distillation) =X wigfie Tgill € W@l SRl [Row =W—«@ swfors
SAIRIFY A T SIPNER (1200-1400°C) A % OENE@E  (600-650°C)
SIS oI AW, ARG TE SRl s SR @i @R TR s I
@ AP, e, SHGITYE TR wad Sesi &)

e

Y ROMIF AT
(destructive distillation)

| |
SR (T T |Wi“T
| l I |
(IS T SHTRS Tot &1 SIeFredt AT ke
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@I AR G AGIS gl @I Gk e gy WEeE 9[9ge =

SOGIFRINS ook TACR 989 « «f6 SO gfers al SR e’
[(NH4),S04] 7IN< Al eRgfors 99ge |

SRR L SERReAR [few @@ e (e (@l Bhes A |
SigRE AfSE AR SRRl (AF R AT T | @B (o7 GeleffeR W

AE—@(Ew, Toed, TR, e, Wivdie 2ol siowm SRR &6 a9’
CRINCSR Gy g0 & |

P FREE IRYT : Mg ofbw@d (electrode) it a@ge =

Pl 9

@S o QRgiEE, A, " weenRe, Al snifitie, @fan qe,
IRCGICEw, T TiREERE, wfnew 2ol aneR fid | 3@ eive: giEeEe @
ST Sesmagesl 90 | IR SIS oo Face @t Tadl ¢ SRR v
AREA s S IR ey A Tl s @F SiH SReCol AT o | SRS
TP SI* (it a3 <N sifafoe | @ e Sedve <fver e 45fs @ S
AT ST S Hoaie |

Ao FE MR ToAPAfST T @l e e @

8.4 I gl

Rifen @R oFel el 959 2 | @, SRS (power alcohol) CSIGIERIN
oW It OISR (GRS T&RCY SIieTha 94 |

8.4.1 ¢@ifeT™

G 26 s Afds (o5 | Aifie (oo @ B widve Wifta wetim Bl site
(AF TH bisl @ SR dei@ Tiigel il sifieser g @@ iR zw «@fe
SIF IS AW A T AW [XE (viscous) & | «re [feq 2RgFRT (FE
8 FIGIEER WA aifFe (@) @ g sifawict sfiem, TRGEE ¢ AEeE

T[T (G4 @0, @ (G, @@, fores ot [feq Some 89| are @
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AN 2R SIS (V), SEPRIN (Ca), et (Ni), SR (Fe) 2o 4igd

@ qreq (@€ (Organometallic) IS ATF| @7 9% el RIS = -
C =795871, H=115-148, S = 0.1-35 N + O = 0.1-05

eiehifers (e R[fes @id ey ¢ oo semifae T 99 @ ST oo
= [y Tarel @ug WS siror Aig Ssimimeferm wiw @ I[EE GG el

2
Tel @G sfifoe omil BISEAR
1. 25-30°C ARG o7 LPG it 22kl ¢
e cwa gl I
2. 30-70°C ol Giferaie 2RIF (ool @ B Bk 2o
3, 70-120°C ararice S B 3 1 A B AN P T BRI E PO
GNGa 16 g BIE, ks e

4. 120-150°C

5. 150-300°C

6. 300-350°C

7. 350-400°C

8. >400°C

el Jt e IRE

@RI

S o A feres
G o

SEE G RO EG (SIGHIE
o

coAlem, S e o
ofaife A W

coeGifera fop @3g
D

XE (EE IS

7 AN € WE (YR
IS

Gl 8 e ol

feaa

fSree  gfgr  gierl
feaa

IRt =i e e ge
folfbermdl cos f2im
it T e i
AR, ePTigel B3 8 9gy
(AR

EIE BRACE AT |
i smid 1@ Iz
7
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8.4.2 T TN WoFE oI FelAl I9RET AU
(i) & QR OFF o SCoEEFe @ |

(i) ST GEN WRER RE (@ ®E 9o FE@ Al
(i) @3 oEgeR @ vl e RE GR wR S go oife e |
(iv) GieiaR eRie gl F@ eeghre facs gl @ T

(v) AR W @A oifETRe S RS |

(vi) @b IRZE@ ARER leTel qo A R |

(vii) OFF GEE WRER G SiwE I AR Ao el |

(vii) @6 TRE@ ST @ ST T R

8.5 AT e

AR SISYN SO AR @t R T Temd 1 @R @ sk Wi,
AN @R JERIEICe Gl 297 I9ge 2| SIEE Sesimaqesle @3 s
IR T |

8.5.1 (AIfSTHIA A

Co-9g (FICFT W 1000°C TAOR “ARe sAfied qopT viemi w1 2 i
Tesins RIS (ANfGTAR o7 Seofy 27|

G WY T (el TNE) P NEIRE = 20-22, WRGEET = 60-65,
TGS = 10-12, @S = 2-3 ¢ T GREFEG = 3-4]

CATCTAR AT T T ARG ¢ T TIRSH ROTT S=iie Tel i
ces Aot IR 2| @] ©iei SE 150 B.Th.U/1b (R.6925.38.,/511%%) | «ft gistil
feotia age =)
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8.5.2 s¥GE T

#e-9g (1000°C) @ Wy W@ 6/ “Aiie, oisiedias [, 2zegioe™
@ PG MAHEROT T Sedm =W AT SAGE W AT |

g AYS o (ol BAE) - YRGICET = 48, TR WA BT = 42, ARG
= 6, I TEREFRE = 3, faw = 1 @7 FARE (e T57) 300 B.Th.U./
1b (RBI2E2T/A41T9) | G e, TRgietm St 2 R iy Fies ke
i@ eqbR sl a7ge 2T |

8.6 =fe7 ey Sw=

(i) To@ Wiy oMY (Biomass) : T, WA fRCT @B @R (&R Wy oW
CRR SAFE (AT NP gl R IReR 1@ weiel g Gy MEoefsam
TS @R FA Iog AL gEe BONE IRge W e @ gieaR e spyRu
% WRNGNe qAq |

(ii) Tl T (Fuel Cell) : (9 T WG SRR [ {8 S GG >
TeHAME G0 ATSRARR (g 2@ ARealls 2@ gl (@ @ G0 7|
QRCGice, diFfos o, WWe, it Toji sifen e =M@ I @ @
@A e Sesiiv wed | (FIRE ©ifgs wrel 82.9%.

(iii) 3 WG (Solid Waste) : IO IZ *T@ I @Gl Sz 361w
@R e Tesin FR| SRE GTHGG ARMACE @O Y Y% (eAT ARG |

(iv) GTR*I® (Solar Energy) : VRl S iRl GTROS WFei@ Feeg I
FCE AN | ETIFols 7l AR BifeTe [ge Besivma Fweq | wofel I9g FE
2R CTHRA! (O] @ OF 2R Tth SFol sl Twed | GTHEN A Ui (e
AeTE AS A@HAR Aoy =@ |
8.6.1 &< 7™ (Bio gas)

ufre T i 7fe T ReHe N 2llg SIReiad SRRa G $ge srhis
[ 1 S S 31 e R 3 G L e e O 1 2 O IR B [ B IS SR NI G CHIC S BT

Giofeae [ CHy ©esig =31 A0a oo (9 e Seoive iy wifefze w1
23|
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8.62 «=. . f& a1 weige dfw cow

G S AN BPREIEe  (AGIERIN e geia s W ey SRRl
RGIFET AF @ TR FOIRE IR Blest PN SR A, 79 Toige
11K B ) [ R | I [ I | B IS T B B | R 1 20 | B BT T4
SRS, [B0ha € (it |

W@ AFOF P (AT A R (SER SR T Toee s BAE st
AR N

@ fegm@ W e 22R [HoRe (leak) SIE K O @R (IR Ces! SATAGE
MoFo] SRETR FAF T 22 e Y ARG A pelrge (o[ e (R
ATHAGH) IT T 2|

@2 T FELA ACF [T Ffoas 79, TG 32O (@Fi FG TEHEBT AE
il

Y RIS @ S [y AERIREE Gl @R kg 23 |
8.6.3 (AT ATH

G MER Somiffer e Sielie AP =& few = 55%, TEGIEE =
7.4%, T TREFRT = 35%, TRECE = 2.6% &R 7 AN A7 2Regice=
ABTFIRT |

JE I TR FE gie oE /g FOe|

I WF GIRE (0) & FWER Gl 2@ 98 T W O SRRedl 1R
o @R TR WREE [ TG SR TN AR s AR, g el e
T ST TSR A1 AW @ T (A WEE @A AR il STt W GR @Y
et Boiee omie T ARGE gT IR (oAl =

8.6.4 Ayfe

APife aFf THede@loy Tof| SRS SRSl WHED © SRRl AUes
@ ToRA WG i IS AT AT ww 3 kWh/m? widie 3 faenienic w1

4fs qoffoR dfsm| @ @iN = @@ 9% 10kWh/m?/day <R @& 5-7 WA
w@e: 4 kWh/m?*/day <@ 6@ F0w AiflE I8NE 96 (F e (O =
GRR DRAIRS R (GiAnd Al e Seoiime w1 2| Smicd e (/A Ryie
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T T | (@ ANE RIEE ARF Afonfe ASRGAF G SRS FRHEE UGB
S A Al 2R S T AW G HeiwICe 20% =R wieR s '@
AT T (AT

A IFICE T [gre SREl oot o= Aies 2R &9 | [y sy ¢ qeedia
FET, FIO-GAR. @R *PY S FT @2 *[67 I 57| IO T Sy
e Sregs 2@ BoR OUN ATFE SIRE IR TR | REGEICET fo =it [
IYFH EIECS 10 floR 2euR Afem@el 5000 €6 /e Ryye Sesive TS A |

SGERF AR b GRART ¥ I 2| Te [eww Twe (ol @1k
ReTe  (ofleT AR ARG T |

SlATe wfw Gk S T T Wity @R @A 600 GENen Rige @affst
(AT TS 2| ©Re @ WfE (=A@ 2000 Weien e Besive FEed |

8.6.5 Giefe

(G I S MOl FKF6 | O Meye] I4e [ofe o ipsmife a1 webfers
sfeq e wIEl oI eeifen e [Ree a3 aImioR o Sia oo e
e *fen Siui M Qo VISR =4 | SRR ARG ST RTiee @ [oj
I @ ©iYl ST O AOrF IR SIAE (WAL SN (wHre AR SRS Afe
2offibl = @ offfwld cTiR=ife sieat T ol sifasid o 1.3 [eenealt fgres
S| A SsEl ofee R @6 TT ere foabfae wfere geliw Fre A
O@ HfeF e ATE A @AY GTH [Fe o CTie IRgEw Soye
TR AE dyfe (7 @R @B e el s W @ Rgre wifete gk
T AR A, ©f T 20 SR JSAEH G5 ARG > 32 WiFa G /i
AMeA (9|

CriRefe ifafie «ag FREdifia a0 T q0ed @ q CIRE S i shedl
IR 1 Ie @fer T @ TERE Wl SR g @ IRRE € AR
STNR%SIE. CTIRE SR 44l SI9dlT | STod® SYaT Reeies aaviq bl ETiRiies
JRAZIE Tool AT SRER | @+l ST = 1)FEa (AF T 2end s
oRTl cTfe sfiifig aw dfie @R @ae seeRal @7
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8.6.5.1 e Tei#id (Solar Water Heater)

SIHAIRFFTT DI AIgd 2l CTimIe Meelled =M Fie o | @ 4igd Il
o FARAIET A T (Il ACE, T TERE Sike GTelel (iiwe @ Rifsad
FE | Ois @A AibiE Gl SEeEE AES Gie oisl A AiCE | S| (A
T @6 T M AT T @R AR TAME @ S, FEgel aeRiE i
e oA, aife @ak SRR sivigl e A 2.3 effER kel dfeim
100 bR 9 ©@ (60-80°C) i€ TS A |

8.6.5.2 GT@?5& (Solar Cooker)

CTRAGSE @& oFlF I/ | 9 e e (@F RIS oA IkeE F@ [l
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