


e
- T S IS

[ FUEL AND LUBRICANT]

Y
fepgerna) e
QGE
TAAATHEE AfeHoH & THBOEs
TR

BRESERLNT X




;:Lsgz j@ /6:\/
T 2004 . :91

e <K 8eed

% 5
f 3 *(Jo0u-200% "NOIT 1 (I8 © )
\ o i

\* - - .f 09 FAR k0 =

e TR = & Y TERAH

S1'8Y 20k

T, GldE RN
“AfeBwTe (Slaaid)
o
Q12| ST BRI $000

Rt St )‘_J- .
el

TR FTEAR

] 2 anE o0

" FUEL O LUBRICANT (Tuel and Lubricunt) by Biswanath Mazumdar. Published by
Dr. Abdul Wahab, Director (Acting), Textbook Division, Bangla Academy,
Dhaka. Bangladesh. First Edition : May 2007. Price : Taka 115.00 only.

ISBN 984-07-4566-2




Tepst

R R
T2 6 A



i
T 8 AR 43 8 (bra) e v forgen ¥ AgFEiEe @l
1. B-ceo (e @ qRIG) Rawm Mmoo S @ Tl b
sifEsTe, GG THHHA 6T G432 WHINREE Renem Fredivm
8%l (47 9T WRATE R | e g @ R o1o, AR @
fee, gree FBone 7 @ engnEe [ojad ¢ Riew e ; s fRenis
TR BeoiT8, (oA owa Birewad, T 4, @R TR oWk, s
(A oI ; (e S RO TRy, {fe aw gREeREE «of
a3 RfE ; o Baea gomE @32 @ P g e an a9gd ; e e
S[ReTe (oot I TS T T | TREAGER ARDFAS ZABTED]
wefary frmd, Frme o3 o Torge e qte | W R

sr2fb @ TS FARSE AT I A (HE TR T
T[S FOWG | A9 P AT KA @A AT (72 | oI FS IR
(TR AT AP T e ARG R TS SR AT FHRTSd S
B *ATI Ferpard INTRE FIF GF T | T &E ¥ FrEh G
Sgrael A | Wi @R SR 2091 G2 SFPIPHE I, TR 49 8 FOET
Fea TR | 3B LA T A GG AT RO (SToFEH ¢
AT ToeTTer AR AR G TiE | Eha TeITH T @ (@I
SRFIR AT A 5= A A |

FRegemet e



3

. Eﬁ%

2N YT : geye wiffble
S T 5 5% TG WY 41297 ; 5 0 TR 9 ;
.8 FUER @RS ; e b mﬁﬁ wifeea
;;eﬁawa:ma-.nnﬁzr-n{mﬂa—ﬁm, ..b@ﬂ?ﬁ
TR B oo R grer Ry 8 Ry ;
S |

Sty s Sfm e
5 SR 22 I woem 9w 2o A g

T 5 2.8 FIoA TG 44 ; 2.¢ AFOT Foq Frawd

TomE 8 5 3 s FAW A FrACE TAMH @ o
x4 femet FReER TR 20 20 Fee FReEE # e
TEET T2 ; Qaweﬁﬁﬁamﬁa?ﬂﬂ?ﬁ?

@;‘ﬂmﬁmawﬁm SPTTE |

TSI WY : T : o1, FNE=H @ ATy
O TYR 5154 5 9 % FTAF FARSI 5 0,0 FHAR (3787 ;
.8 T 8 -G FHA ; 9.¢ FFTSALTC F; 0.9
TTERIZES TTEN (G4 @ WYRYT ; 0.9 THH FFTPE @
wRId SN ; obv FIE AeAwd  aAfEm
0.5 AT 75 8 FIER T, e

5o S 1 wFel farEe
8.y Sfigl ; 8.3 eva Ruqurer ae@rsy ; 8.0 T
Rreaer 21faF 3 8 8 TTETR TAE T ; 8.¢ THAR THTY
4 fqen OPhg WF ; 8, % TR IAETA AT g 8
(To= @3 7T ; 8.4 @ FEIADR 7 ST ST
A afe ; 8.y G2 @ (©fer-9a @ IREE FTE
SR 5 2 |

a-38

Y-

¥-or

Yo-81 |



[ W]

AN T © WA T :

e> G ; e.x W g @Hkem ; ¢ 0 Riea
A GrEd WA ;¢ 8 AgE A Senfa
¢.¢ Y graeR Ry e WRY ; ¢ v sy g
Heqwe] 8 FATEel AR ; €. SN FAETY A foefw
oAf 2 5 e ST FIAER A AT ATA 03
ANLF 5 .5 JIEATAH SHAA [AEE TATA 5 €.%0
AT P FAER TALE 5 €5 A AP
- STTTE IO S ; S |

TF WY : oA (Hgiferar sy
©.S GNPl 5 ¢ 3 Oge CRETAEN S0 G S ;
vo 9 (GIRiluE B CrEa GeHlE ; v.g oFe
CSURTETAT™ ST AT (8] 5 ©.¢ 9 (HGTeTars sy
TN TR 5 8, O @I TP FEE Ay s

TR ; e |

W WG« Feelae digfes A
13 TR ; 1.3 Y G LG TV engiow sy
T AR TV 5 9,0 T D ARFFOT T B[S
TR @ SR S

2w aprd : wefavafe cow
vy SR by weRiEs enaEmeE Sesfe
v o gefRees erhfmmR sSaw Sireea afFm
b8 T U AFT ; b¢ FARCIET @@ Tome
vv mofareifae (o Tesivwd ; ba gefaeefae
BT RS ; v v Ry [Jfes o e w5,
b b FIECe] S FHCNES (SR TSR 5 e |

T WA : ARG
5.5 (57 BimA TR TREREEE 5 3 3 TG 8 T
THGRRA (79 ; 5.0 TAGFHEET CEIRSH 5 5.8 LG
FHER TARF AT 5 ».¢ [afon aom geeeREg € ;
b b TG R ; 2 |

Bb—ud

Yy-vq

bb-q3%

33ty



v e - weifaeiiie cow Aifarime Sb-3%e

0.3 Sefarnies com sifarnara S ; o3 SifRenies
(Sel SfarenE & 5 So.0 oSN, ARGMTEY, qEeETE,
AffRe 8w fremm ofFm o so.8 wnfde wafe |
%0,¢ FAREI, TR, WERCTRARH, Al «few
%0,% (IR FraTR “ifRvne ofFw ; ouqwen )

T ST © (NG QA 138-393

5.5 (PIGTET AT TEAWH ; 33 % (NG TR IRTR
3.9 (UNGF TN (N AT ;20 8 CnmEm fEa
A& 5 35.¢ TR THER TAAIT 8 Ffgrna Tom @b
AfSie ; ¥, AGER FOT-MER T @ I Frare
ABW 5 33,9 TR FEER ®FE ; 33,4 G e
TRSIRT T 5 355 (NG Foued e |
2P |

"I WY : cGiE e favse You-3ay

S35 T POAETR ARA 735 3 33,3 (TR Fo Ity

517 *@rme AfF ; v2 0 SNy IO TN SR

2T ; v3.8 WHEA A= ; ¢ PlawEm g s
FERBR AR WA AR T & vy TeRee

eI WMEEaa AfEw ; 2 1 Gemn [iveeas afFw ,

S (@G SFET AT & ; 13 s 9w Som

33,30 (PGS IAZT IGF TAY 3 LA |

[ @z |

ir
QAT ST @ AN FoHer 3E9-d¥o
0.3 @ROW FEER TAWE ; Se.2 A AFNF
2 ; Yo, 0 FEOER Y ; 9.8 BIAIAE 4¥ .
ST |

oy wr ;e e : : Y3-3h
8.3 i ; 38.3 forers 3G e ¢ wF L grEs
AT ; 38,0 forere TravER el @y ; 18 8 B
| ArRIES Y ; 38.¢ Toree FEER Puoh Arww e
8.4 TG IR T foree e HrEed



| qma ]

g ;389 forem FrEa PR ; 8.k [orEE
U 7 6 TR S0FD e =rafs ; enesem|

ST Y AR (O 390-33¢
€ T ;36,3 TOEA (O S ; e o BrEe
(8074 CHTARATH 5 3¢.8 FTFE (ST IRZA 5 L= |

(TG =T : (i B et | 394385
S0,y (&0 TG JUAEE T ; bo, 3 (&6 e @ P wg |

FEHT YA 5 d%, 0 (F6 [OAEA A48T 3 vu.8 @D
Wf"ﬂ*ﬂﬂmm 2 |

N WY B IS T
3.3 FRITG 5 342 JRIVG-F AR ; 39,0 FA
FETD ; V9.8 TS LBl 0o q]end ; va.¢ FhA

TREGC3 TR (4 ; e |

g Ty : 9 efafefe DR-R0D
sbs 199 5 e % e ag (@R svo SE—ag o .
bbeﬁWW@@fﬂﬁH wczzﬁféﬂemw
T fow—a 3jRa ¢ wfaa ; v T 97 38T my
s a4 Tee mﬁ‘mmﬂ-brv%@wqﬁ
S |

G =T - FfgEmioe o 230-323
5 % g FRINMe (6 ITNRT S ; 35,3 e
OER @ARTA ; ve.0 RN ormg [fen o7 ,
35,8 A (97 499 WFF TG ; Va.¢ A T5ER
TR ; W8, ZRIIM (SR AW TR ¢ SN 7] ;
5.9 FerR qgﬂﬁ‘ (T 5 Vo.% T REV0 @R
ARSI ; S |
LTI aﬁrslﬁﬁmzzm SHTEE Tl 233-33¢
1=

festep B
QeI : 339



o Ty
T ifafofe

35 TS
T 9T G oM, TS IS 8 Wk = R ) @ e srem
WWWW@EWWWWWWWWW|
TGS 8 TR mmﬂﬁﬁ*ﬂwqwmwwkﬂmm
T |

T AT S TZCE0 ATFRE (combustible sulphur) 416 | 79,
T, (oG, Torm=, @i, @ ST ST, TR TSI 5, ST
m%ewwawmwww!dfﬁm
Wiy e afeas 6% Riewm w6 orinie < oo ies) eom o |
FTEFI-20¢ (U-235) 998 @IRAH-39% (Th-232) FRMNRS GG

GrIE |

3.3 LACE SRHFTF LF (The modern concept of fuels)

Tocerel Ffge o e Bres IRew 40 T, U ARWE T LTS
TGS WSS TR TSN | & TG A g 95F T (additives)
Wﬁqﬁawm#WMaquWwo—%wmu
arwm%ﬁsw%ﬂmmf@cw?ﬁ?mﬂmwwm T &0
R TSTeE W (| | TSN S (TR S (L.P.G.) @3¢
FEED Ao 9 (C.N.G.) (@75 PR T 2o I9T9 0% | e
(STGIETIE 933 49 T4 IS A7 24 |

SIGFE TEAM] 1 TR FsTer FfERm wMR aw s amde
"_’W sipreite o=k C<> (Solar enelgy) %%3 (solar heater) S[IEIC A4
eaawmmﬁ*mw|mm—w¢ma FA0E GT Y
W) S T s SAiee, Woe Ao, oA, 0, TR @ o S
fafos wem s FTE Roge TR SRR T AN R 25T
BEICE | (TR, WoTd 920 Ol I 9 (i S 7 =14 911, 99 Ty =,
TR AT Gt Reifh T P91 208 | @ A SN TR AT
TCE | I ZAI0D & ST B T T |

0 (A IRTS T, IS WERE L0 TIGE | 970 TETES,
mﬁ@mrﬁmwfﬂﬂmawoﬂ ‘?gﬂﬁWCﬁTﬂ{EB?f@m



= ieade <

3 : T7Ee @ R

T NG AFSFS (FEIHY (961 IRTA TA T 93¢ IBE TT
afSTm (NG T (high aviation petrol fuel) IRTS T0E | MEWTRS
TIH (U-235) @ AT @32 wies =fe=el grve Rema [eb 731 23|
w7, TR 203 o7 (TR (3, > TR TSR @& (@ St onem
IR DA 23200 59 (ST W41 8200 BA FHEAR AN |

3.0 GIACEA YFE (The importance of fuels)
Wmmg&maﬁ@mm@m Wz TGS w2 LD
e @ Fruerd e W 950, a9 (@ 171 9 BPR $EF R0 91 WA

2y mfere 73 @3¢ SiawEE g afEe 1 Teom IR T vifEe FE 1

7Rz HeTa SiaTS AT T 9% @ 9 e Seew &9, Ol 9H IR
“fifeite Tag TacE A Teorm T | @ IMPR YRTOL I LeH, I GRS
Zontn bifers T «ze “Aw aft T T BIRES TS # |

Sz FGAL W IR TG (T, WO, I (R S,
TSRS 2RI o7 ST A IRTS T | I DRAEA W TG
TFTE R AT AT IDOR A A, 2E1G Foreret, siefo supt
#ofs Trw aREe 2 | foras 2o foram, a21s o, so Hid o
s 70 | IR WL 2T [ oae Sear sy gre a9 W

ez Zig TR, T3 8 Sy T 9T W) 1, S, e,
TFNES (39 (crude oil), 2FTOF 517, @fESTR ST Toywa aralid
A0 WA U0G 914 8 B Teor T | IFANR AN WA AW [ I
QTR QT W] A BeoAE TR KR A AT BR1E AL 2 B 2 |

THOE I (@S 4T TANE (heat energy) "NT.ITWIW
Foo| ARTE TS TR T QN 7 T T (O Wl IS
H G AR 2T Wi 191 6 B Beord 2 | Soo-Sw(GH 8 so P
YT Wi SHOAEA (B @ fores T 2 Ruafbe 21 w3 Feme
T (A @R ﬂﬁlﬁ%ﬁ@,ﬁﬁwmﬂﬂﬂﬁﬁ’%@w'@ﬂ@
e e TS | @ FEAS SIETSIE TR G SHONES T WEA
TS 2T |

3.8 FAEH Cﬁé’fﬁ@lﬂ (Classification of fuels)
| wqg 8 Agfe s T3 grwEnE Yee foqens e 4 o,
g

(3) S TR (Solid fuels) : FHTS FJ G4 T & TR ATLE |
I ZGTR ITEER GRS [T T 8 4% o g W IRTS W)
TR NF TR FE G FFSNS S Fh LY, @64



A b g

() 16 T3, (V) @AYPIE Twer, () KA w3, (9) ARG
T G932 (%) FFTZ6 T |

() O TN (Liquid fuels) : TET €32 I99R pfacs o=
RIS W | 9 GEAF ABSA Sl I T, @A—(F) g, () o,
(o) @TIPm (o9, () WARNTES (3o W2 (8) SRR |

(o) I T (Gaseous fuels) : IAFAT Faer P1 T @2 TR
RS weEr e e 9 2| ¢ TR S T S 3 5,
A : :

(F) erFfSF B9 (Natural gas) © S0P A *AF @ FrE WEHE @)
AT “[41%60eT 92 o7 < el AR | B (C,H,), Fe (CHy),
@M, RSG5 To7fi @ TR we9s |

(@) cerﬁ@mm:aaﬂmfﬁﬂ%mawwawawmﬂ
PIE I | @TSTHE YPTE AN S 91 T, @FF— (W) @ T,
(o) Jrowmeta o, (%) Co 0, (%) cnfSTm onmt @3 (B) @wir 55|

3 | Bestfege Reasl 33 gaens st et w9 7, cE—

() R-epedi @PF T, (3) TR @FF raa, (o) wremy
@ e @2 (2) 7 11 @B e |

PR W, TE, @ @ wrH «3e Sew o < @
& TR NS T |

© | @ fa5a 03 Frwens foqenst wisl w41 0, @wF—

() AR @ e At wwew cor A W Ioa e 7
R SIS 4 |

(R) SOIHTTS @A GOWA : TS ST ol @7 @M TG e
SR “IR1RE 4 |

(o) ffEe @ gm : are smafem @3¢ wPRErEs Tea3 am cor
T |

S.¢ T grTeTs wifrEa
TN [y PR T 999 T, ¥ 7R GATEA A5E o A | e
IS 94 FoT6T (bRUIE SRR 77, ©3a &% WA Bfga fRoia ™
2 0TS TR | I WG T RO =B w1 €32 e 07
2R | A P HTECR NG @] A |

W TS TGHIZ TG AR A9 T M A IR
TR W | TR Forae g AR 7@ o1 T form o e
| %N AFHENE TYIET pfate wvfaeife @ arge 2w aze



8 grHel @ HReTs

QOGS TAE (BT T (591 LI RO TGS R | O A TR0
Sty oot 3T GECS I SIS S A0+ TS 91 932 T w2
AT TSP @ LA eeet T 7oy ©171 @ SreiifG HeeTR

SABRATTET T ST = RO (S (@] It g e A |
agiz ¢ AT G TGS ¢ ey (oud Swe fBE A1l o
TR T (AT T dira wiETE Fefe 20 «qe TGTR AREPR w9
Taro 1 2T 2ET (N SIS S NS S 00| A @A,
e, A TOYTF BTECAIS &) Qe TCAH 2GA (duel fuel engine), T2
T 3G ToTH T9TR T 200 ke X 2HE T ek o FEE T
BT (9, IR (Te Renfi I TR 00 | R e I D
7 72 B UET FI D @ CIE O BEE T TSI

3 & ] FIA (Fossil fuels)

- Siqeas TowE THE A6 B I I RTE SR A1 (osiTE T M T
G &N 20T AT | SRz TFE WY F WHe ASE I G
27T | BleEd SR @ AR tosre omd TN T 9 @ ¥R A 7,
T SR (I <1 SR T T | P BN ATSS s Wi AT Wi«
FTHATE T [ROTR WAL (0 A% | 9 T SR TR GECE 257
AR PG TSN AT | @ (@A THE FEET THEE T O
T 1R 2 | B SR S Acel, T AR AR QRGP A |

At i AN

!

fBa b,y 1 TS FiE] (0% RS (99 6 T Tl £

TS TGS (95 §F SFE W Y| s T AR O A
AT, T, Pl 8 TN | TR S S T @ oo Riew




T ARbS e

-

e [{fon s ) R cme wrefee qeres 3w fisw
20 aftq TeFTO! w32 e | 93 (o wnefise SFT 0.90 (T 055 |
3.5 53 Sos Sy @ Feopo o1 8 W Tohw e @18 @ T
2T Gl 2 |

TR RIS FRF FeT AF2R TS 27 | (7 IR A
mﬁmﬁmwﬁwwwﬁa@i@mwwrwﬁw’%m
T wrive e aretens =i Resmes g5 Sereem 1 « e
BoR WS4l SR GBI beice |

3.2 TP R SRTR (Future of fossil fuels)
ERPY T YRS I @ Ft S19AE wiEIE 99T 79
RIR T @ Trla oo sifefe o @ TR g% s, Sy
zgmﬁawﬁmmqﬁﬁwmmaﬂﬁm,waﬁrﬁmmm@;
NS TR SR TrRe Ferrw wale w32 aff <fite worems 27 RZ
T | ST @ [ TRIR I G SRATS @ e Faew 20w
[T 5ET AT AN TS AN | T TS SHerel FeHEy e
A |

CRP el THRIE Te wiefRe, T e, sfETETR
IR G2 GTif WIS, AW, T, O, LA, A, AR
BRI @ Soreett SeTery wem W | 9= A, Srmee, S,
B, 07, G, AR, SEe g AR TG QAP TEONT
O e T | S0 @ P aeER wEe Rt wos Rum i
T HIE ST 2T (397 (T T3 I R T2 FH €< 90 (e
(TN N FR @02 | GO e 93 G A+ e
(proved storage) FPIR 7% 371 < wrws wezfes qowe | e, o
T (@G-S FAILS MR T T I, W AR o= Afee
Aol = 35w Friefs Rereser =@ s ame wem

SIS (e ROTUEss 412971 T SETRPrE =i =i <fe com
S0, | TN TS 7 R (T Ko (0 SIS | 46 T52T57
SN o, @G T, B, TR elefs mp R 2 g-
TSI (30 o) SR T <1 GG Togw i |

A e SIS e (951 SR T RO 497 T 91 9 @
G =T P o1, forem, @i, o e Tonfe s=iske
T IRXS W | AN GG (T AN J030g 5HH | ={fies
TBANA e (S I BesA =41 woo &1 G 5+ |



b T 8 T

S b G| FLATEE ™ (The alternatives of fossil fuel)
SR A Fo fogel FRm SA) @R EIEE NG o e
JTAGTA TA W O TR FoAe Rew goua WwE | @99
(TGS o7, TSRS 2ArFfoF o1, Aroieia Hisied (oxygen of air),
Cle= & (solar energy), N4 e (U-235) 4SS |

G (PIGITETETS S Wqe aereide egiEe Ay were Agfee A e
Teol T\ g SOTOTA 519 AN T T, AT OFF (GIEA 5007 A0 |
9T MRS @6 WA e G T RO I7TE o | aFfor
STCTA 61 A 3fE T4 61 SIPNE FES A0 AFTeT o 36 | At
YRGS G TR, TOTbFR™E T (three wheeler) oM@ IR 2W |
& TLUE Wi AR e 906 A1 992 AR YPGB O S 9|

SHITG FAT R T 209, 4 T TAA @04 WAE (R R 8
ST R 0 TR FE (AR 93 et e G 5 S
FACH |

QAGTE M LI ROIE TR 0 TN DA (OfF FIR
TR (I (N6 @1, Sl Srofd @3¢ SRR S iEa wibd
@R |5 2 B SeTeE T OoF GFEETE e TREE-o (WhFaHn
ORI 2R |

2

A. B -

_ _HYDROIGE&_?'

Basa: @it e or GaEEE Giie aEaie-o GBI |

AT FEE RO 99 FAR AROGEA N | @F Wb SR &y
Rz o7 o7 @0l Fiaem P00 | TR SnEslh cibeam aee @
CTH{& IRTFFR SE g TR bifers haNM TeAma darg 942 9%
@ ST AETFS T R INYER &) AT $94 BE 402 |
ST SR 0T G A1 R e (o |



T wRbfe

%

s.» %™ graeers 4% @ WA (The advantages and disadvantages of

alternative fuels)

R Ty e @ Sy e
b Bl ] RE Gk
() “nermers grae P vy e | (o) Kot o @ omd T
(fusible element) 2@ AT T, T T FAER
sfastfde zu1 @b e Sy T Rive 3@ goE sfRrs

I 2ATfY e |

P | @ TLEE 1Y TErod
Gl i

(3) o7 R S ARITS
AeEed | <9e Qe f@eE
qIFE AT G @IS T4
|

() ofFaee FaR Y AT
SO 563 T 932 e
Y| G0G B QE WIS A |

(o) Rreeet e IR e ST () 511 T8, 0Pt e g P

(T qPTEEF T2 ALSZ ¢4 20

TE @6z B I | @ N

(8) TRM T 0T g wem
AEe FaEe @ '51{71 = ﬂ-‘f LT
ToAmE e UE qrE @b

IREEET (N FHFO FA A

B @ RO AW FA T I
gfbz gws @ FEs disw
ical

(8) o= wras @¥® wHIR™E
g, WA FeRRe Agien
STAEA 24| Wle 9% WHL T
S aa Fare 23|

(¢) @ T TS (AT Tge W
Qg @6 Gl e 79
AT GTEAId HerTy 20 YRR
ABEAT @2 |

(&) @A BaAE 9 TEE 4%,
Ty @ TEAETS F409 AN A |
a Few e e e
gifeq daies =W, IF T

Hefae IEE LEEd 2 |

[IE«® I
fafen T ¥ATS S (Identifying the various types of fuels)

Tl :
() =0 T A 74,
(2) 9= O *A1& ¥,

(o) SO O *ATE T TIIIM |



v : T & LD

erraTe Y TF @ ey : [ion e < F00 FIEe 79 € 59 3979
=, @ ¢

(5) Rfem <fom graema wgm, (2) Rfen o= Fooes 757, (o) [fen
e s e, (8) Rion Reewt g 73, (@) Farel o (2re
(B 8 W), (%) egei<s T |

() 3o FrEa WHrEse

(&) T35 TTEM (peat coal) : P16 TTeT (73rs IMM™ W6T 972 O =+
TR (578 T WIwR | TS Wi WS e «3e uff TR o R
it 73 | «f5q SN 9too REFTHR/ @& |

() @FYTAIZS FeAl (anthracite coal) : & T FFIT 9 FIET &2
w1 e @fp NeArS @b i T O P | S Qg A 7
972 Gff THO4 | 9% FITRA TIATAA beoo e/ @ |

(o) fRBREE S (bituminous coal) @ @ ¥ T TIH &3¢
TaowH 7 | O WESIE IR T 932 LR T T T I
@S T 419 79 | G2 FAER ST 3, oo R/ @ |

(9) FRFGHEE S (suh-bituminous coal) * «ft egfon e i
D1 REFAE FTeTR T091% | O 9% T 0TS T | 96 v @S ve
k] 4rel R | 953 @A @ svoo RTERIER/ @R |

% ¥

63 3.0 - RiSm e 537911

() feriwiEB Tl (lignitc coal) : 93 FHAT ¢ TG 04 &I TR
g a5 zejn A @ 01 G P FETR T TAw @@ ag AR
OETAE ¢ooo RecemsiatE/ @ fer |




oA b 5

9% TR g e (1 2 Toa) A Frd BRER Bom Al ww 2w
I3 AFET TR GIeTd 99 72 AFreg ROV *TE IAS W1 .0 Borg
ISR TR T ORIl AT |

(2) o7& FFA AAIEFa
T TP BT SIS @S 1 ZW 932 Qe 19 fy GReew
SO T W | W95, QL IS T TN T T4, W >.8 Fra v
Tz :

(F) MG (Petrol) © TG (7ats Zwiel T 4| «ff 7@ g
27 93¢ TR v 3Re IR ARRCEANS G0T WA A T | GIETER SIERE
30,800 FERTER/ @ a2 97 AMHATEE Y 0.4 Q@ 0.9¢ | CHGIER
T STED 0 - 80® WAL |

() Torwet €921 (Diesel oil) : e eMEER G =) o omers
2o A | Aff (SRR e < Aw ITNT T €72 97 I AT S30°
BT QAT ¢0° FERED | foratea 9PETA so0,000 RERTER/ @&
e Afbg TCTHF TG 0.5 (A 0.5¢ |

() @i (o 1 @ (o7 e G e | @ FEAE ALRTS
arie, e Zonincs IR T T | LEEE N WK e dr Fefe
7 301 A6 AGTR T Row I9re @ )

i |
FE=11

NV

NN

5 3 8 : RfSn ot e 5|



0 B 8 HREI

(2) Seifariifee coe : 4 @ 7 Ters 22 TR wae GiGE, FERbH
8 Gt wreml It | @ (OF MYRTT 4 @A Wzge T W 932 9B
Aol ST ST TOIA 19T T | 9 (901 g warfes Sowm fifiys
M 1= Aot LeE I T3 TF A

(&) m:&ﬁﬂﬁwﬁmmmﬁ@mﬂmwmﬁ
Ref@ene wemn eries e {féi Waw vee Rem s =) of
YTFA #1651 ¥ (AT Seos T4 2 942 afb (017 FA0 wiwT 435 27 |

(o) AT T AAESa
BB 5¢ 40 wooo 7,97 WL & 5o e A 0 GF Qe
#ICE 2V 21 T A1 | 97 *read et e

(&) aitpfos. s (Natural gas): S-9MS7 614 @ Ot Rfsw aemfe
sTieda e e SR SevifE 2 | @by Tevm Te—3m, fites,
@ e TSR FAGRRA | 9@ afbd @ww Teim 2 fe 9] st S
AR 207 @F Y | OF S TS RGN e SeiEem A«
4fire azfs FidE @19 ¢ st wage e | 2R e wEm 1 @l s
ﬁiﬂﬁﬁﬁ@@t&ﬁﬁﬁﬂﬂﬁ%iwmmb,om (&[S
33,200 PRI/ SO |

() @1 WA : FEAR RARFR ot 5wa Sgw S BOTR @
ST *1ST] AR | 9% O T I+ 4,900 ==,/ 916 “iea am | @3
AT A e o e FRGTETR e M 8¢ |

¢ .

]




Fowe e oY

(ﬁ)gﬁ%%:ﬁﬁ%%a&mﬁﬁamqm@ﬂw
ST AW | Q T ARGNE ¢ G TR WAHLST A A 007 |
35 T SO O T w0 ReTe=iz/aiien | :

() tefa DT (Prepared gas) : W T AFOFS NPT (317 97
T | 4 AAL SR 3200 FEARTER,/ < W5/= |

(®) @nfeSamm O @ ==, FIA IGIMA WAG! WeR T

mw%&%@ldiﬂTWWﬂwmmzaasm
TSRS 207 | TGTHI ST ST 3200 RARFIERL <5 % 70w
A ;
() eBE W : Twy (@] @S T+ fqry I e[ANEA W
SAGR B NS W | @ MOR T Woe—YIGTET o7 72 T
ma:i@ao_w-@mmm@r%wamﬁﬁmmﬁ/wﬁmmm
M| v.¢ fora Rifon sye1 toftm wmim Ay e sreren g
TR |

ARTS! : 300, T2t @ Ay e v wm Rl TREmT
SREH T T | (TA—

() RiSH wrwer e3fs oy afbs = fida v 201 s =5
FICET, T (40 AT |

(q}vﬁﬂﬁmaﬁﬁﬁwaigwm@mmpummed coal)
ﬂﬁﬁ@m@mmmﬂﬁﬁmqmﬂ%ﬂﬁﬂmﬁwaﬁw
TS | I, FTAR TRPR IG e DN FH S @ 2 @32 v e
905 |

(*) 51 & Tl raee Sadier Ko 3@ Rk v ereers «
waﬂmﬁmmwimqmwfﬁwwﬁmwml

ey

e Sefing o ¢ Teg

> | T Fo09 & @i

OB : e Wfew Be qeet | Frafys ey werw v @ @
&, e =i, fge e Tonfics zomefiio 2|

21 O g TS g e

T w2 ¢ AR Y T S T @ A0 AT
T ZgA b8 T 1 91 @ HAE O T 0 | o 2, Torm
Elg, ™1 == ST BIRIEA F o e e |




B ————

33 : PO 8 RO

© | B 6 51 TAmITTR S0 e B T

Te7 : e T DO 2l RS @ T, @ G SAMCT T
el BerrH T A FRF T AN RGP T

8 | T 3G TP oo 6 e ;

T (TG el e TN W W IR (@ SAWE re
A1 2, O TCeTR G BoTA <eet | oyt e At ag e
Rtz 20t 7 e et et e Foreer i wHfe g Bom
fireiiet Sites P Fre I |

¢ | AR B 6 7 ' ‘

T4 : (1 GUAEA W S AN TG G2 G AL M 257 9171
W EEFEY T Teor T 2, INF SARNANE T¥E | U-235,
Th-232 432 P-239 S ARNTRE FUIER T |

% | LPG 9% CNG fe?

%89 : LPG $R¢ CNG el &% 4R078 IRA <1 A9 0, Foed Wueg
[ PG 2777 w4 (G SUT @ee CNG 20T aTe s SApfo oimt |

4 | FRIBTT GO T o109 (I LI A ?

T2 : 00 WHET @ o FHHAT IWEH SAIVER 1@ ¢ fore=
e AT | IR T TR S (I TS S TAA 2 |

b | T S T 2T 2 '

TaR | YA A4S FoTe o I T, @ () =T T,
(x) U9 B0 8 (o) TN 1 AP T |

s | BesifEe RS S0 e 77 oo o & fr e @

T : SerfeEE REnT S I Sl o I T, @A
(@) o ewuEERE @PE, (1) TR @Bm, (o) 7R @PE aae
() TER (e i e |

S0 | (@R RIS AP ZGH Ao 247

Teq ; QTS FOEITe 9 99 bE IGTARAR WRwE 28 99
ST 26 ROTR A 2EH T T 432 SRR o YT A
= |

35 | BRI T IS A

o - B (77 FEE M F 5O T T @ L W
o T T S S TS TS (ST < B T | 4 FHT T
Toye 0 | T, (9, P G2 TIYE |



Fre AR Yo

33| S I (I (I S S W ¢
| D) @R @qe GTfw uTE, W, W, S, IR, 000,
WETE AR ORISR ¢ TR AR oS T |

o | S e T o @i g

V8| T TT SRR 8 T e

T&q : FHANE 5SS 6 F9 24, @F—() #6 FFe, (2) 940
7, (o) REFHAPT 376, (28) TRRGRAP T3 @12 (@) WA T%e

3¢ | GO (99 TS F9 &P 8

TG 1 LA (I TRIS AT, &, W) CEE A Sk,
() forma @, (@) @EEF @, (8) WARENES 31 TEHT @7,
(@) ST |

S | ST T SRS T 4w 8 o

Tad ;I GrEelte MAINeS =y Sl S Tl T, AvE-(3) Aipfew
ST, () @@ M, (9) JPERI 5%, (8) (9R M, (¢) @GR 1,
() SFHR TP 29 |

A o5 ¢ Tad
S | TS g gl
TET 1 .3 e HEd |
2| Rifon e sy 2 341
TET 1 v, 0 TRy 1B |
O | PR RIS e Y|
TG : 3.8 TR 78S |
B | G e 9 T g, 9 w1
Teq 1 3, b SRR K |
¢ | G LA e 9e09 1 a0 s 3ol o9 |
& 1 ). b el 58] |
v | Rzt e T 1R @ PR e
TR 1 5.5 TR 73T |
9| 134 grael mAreae Al
Td : I T FE) |



LA o 8 ARG

HWWW‘T&?@%‘H
T@g : IR F1E G337 |
» | S5 e e e )
w3 : qRgiee TG 539 |

oS 2
S | TR WYl T2 I F
X | A S A A T
© | T ARSI (748 |
g | S Ty ¥ 1 932 @ gracer SRR T e |
¢ | SR TR <1 PRATE ¢ & FOCETs R S PR e 2
© | Bt fae: :
(F) g o 2w,
(4) LI Sgfer are,
(o) T T,
() &I R WREH,
(8) SR T |
| fafm T s i Bem e sffew e



-

fastw sy
9 e
) gfva

FI AT IS F), T, 4, ER 2, 41, R TN @i | 15
BT B9 G9¢ T A S S AR | Ao GRS s F sAfqwne
aTs T¥ | AL DGTR I GfEre, 19K 0T, @ 5, THOoE
O I SO S AT T Q| I TR 4T we Arphes
o | @A T @TE WP~ (SfER T STTera 1o sy Bl T LR
Ay Q-1 T, “fieT TN TreE RO 3R 2w 4 frow wow
0 @ WPRIRY <% Fa1 T 932 T, AT Trael R 4gs 2| of
203 M ooy ol e Sofm | '

e 397e TRIR wEerrE wER 5% vea o ae
TS TR T P € I T RN IR =9 W | R G I
ﬁ'@emmwﬁﬁwwféﬂ@m?ﬂ%m(mema]
efficiency) Ifea & TS 8 FIA MiWE SR BAT TET ‘?E'?l (pulverised)
FA T R T A Al w3 w1 w0 aff SR o wre @ve W@y
B(9TE T T | FANIF 41 (saw dust), S8 FT (pulverised coal) FiI
AR W4T TEH W WA (rwd AR GRS IR 3 T |

PR (0 - HAfRwe 932 TEern «fFe e wfie e F#
TS 2ABATNS WiHE | THS (70 (@ Weafae, i, 054, e,
SCGETAr A FAER MO AR | T G (T JHCE SR o1
G-I & o7 G WGP | W A (T AT AR (D S8R
AR b | TP GTAT PN GO ARHOIS T FHE | AR 77 =G (=6
FREETE 1916 S8l w3 a9% 41 W | TEi ImE Fers Fise aeee
SEr | #6 FEEre S ¥ 5 wRe ) Ay wrean w1 e
@54 See SR ATEF DT AP W ARBS | BRI el §75 THOT
TAF O T7TS | SR FHE @ $iw @ FseRe | FEe
TEY P T S TR A @A 30 atel (@ sERe Arew ag one G
T |

Qe =& Teomm @ Ay BE, aqgegs, RGfmer ¢ fomrs
TIEA TRTS T | TS, I AN GRS (@0 T A ¢ FREA AW




it S

e [Qigge BerAvA @rw 9% TR TR IR IOAE Y@L FH | O
s @& By oA T ©,000 (AF 8,000 TR | WA FLAE AT T
e R =E T @0Y FTE MRS TIEA RO I 1 2 A1
o S9 R @ Tie TN T BONE FIee 9w (T 20 |

i
: _:::::_: g_m
o

63 & : TS ofoa Te smaa)

2.2 B3 FATA 9] (Importance of solid fuels)

oM T T Fd HIE @7 | F19 Wl Al WrREeia 1o 2
G2 R TP, T 401, T Teglfn Frae 2ond 92 T | Sageeiie
(TR AT soi 97 AT EF FTEE RETE 1 TILR T | % 8
EFoaTe FEE 2onR 9a B, anfes s, @@itE, Tyt E
oy IR FAES AYEFIR AW 204 TG FW IRNTE TR T 8
1T SISl SRR TR B @ S IR I AR BRI (5T
%3 @ ST S F64 SR FrE RETR P10 ¢ T TAAOR A IRTD

- =

@mmwwmmecm?{WIWWW|wmﬁ
T @ =T IS WESA S T A 932 7T AT BHS] A0 | L T8
T 4 ST 78 7 53 0% et Wijrea weuia grae |

T WRPERI A I G TN AE A FAF SO
F1IE IRTR T TSN | TR AN FFAR GF FW [ [Ren arfge



== grm W

(R QUAIY FUAIT AL S 208 Gke QNS T | APERE] o7e ST
G398 (=1 bifE ¢y Rpe =E 9 PIE I9TY THRTR @ (@Y
Syl YR | e g NG HHR AFETS Savo B T MAresEE
I FRANS IC AT FFe@ 4 A8 (IR | 9% T INIW TR
9% GHARFIH 8o (WANSTT WHOPT=H 47 IPAT SR @F 7 F41
Sy :

TG AT PSR WG WD 1T 6ieig wual Ao e €5 | 91T M
2 I SRS | P18 GHIE PO A WO R A A€ A0 LA Ay
SHT! ST 2P 7T | O, @ibd St FG g A | FHAS T I A4
7 932 ARYEA K e [ie wene csre @ 23|

BT BeA A P | G% G-HTF IR SR R a5 R SRR
Ffon wrae TRRieEm ey SN | B (e TiE MoIE 9 WG B0 -

Eﬂﬁmﬂamm Q& Fod T ey @

3.0 9 FLIETE TATIA (The composition of solid fuels)
FII7 T TEACT SRS 1Y S FIEEE @RI | 75 & b PR TAW
TID w31 2, @—

(s) S 2 91d g a0 2 G 39k ok FRAe dm R e |

@i5r® 07 @ T FI4A, 207 @9 W wiwed It degeama “@ BEEd
AT Sox 92 @ 741 T | O I & FEAE LG '8 NS I HbIbe
LA T A

(2) FFA : (TG FFAE AGONS B T T, T2 [ A &R

() 6 F% : FUAR & A6T FIEE AL, ACT GO AR
@t 2z | 5 TEry FaEihe S A, ave—
FHA (C) = voi ZRGNEA (H) = v

S (0) = 902 9R T (Ash) = 5 ¥
() w5 77t : ot 9% 7R o TEw ) e 9@ grEm T
STy T LeA— :
KA (C) = v, RS (H) = ¢
SfSiCe (0) = 0% @3 BF (Ash) = bi
(o) RGPt 776t : b 93F Tawa T3, 7 =ik AR Tard
A giae w1 @l Fyaido Semwies R s, am—
TR (C) = vo.¢/,  TIENTA (H) = ¢
RS (0) = ¢ @3 T3 (Ash) = ©.¢7

Hleos



S : 7 @ GRTG

() SRR T : @ 4arTa RERADT F76E s Qe 3¢ TEST M
@3¢ 9% LA T8 e | A9 PR AR 07 7 @, YRGS ¢4 &3
feite e e 81 @7 s 8 WEEA A v 97 @ A 2

(6) SHYPIEG FT! ¢ @ 4G TN G THO A LRSI 2 |
wmaiﬁmtﬂwwvfwmmmwmww

T (C) = 907 TEENEH (H) = \_u’
WRIE (0) = ¥ 72 TE (Ash) = ¢

1.8 T3 FLIET 49 (The properties of solid fuels)
" e O <0 PP S FIAT @RI | 9T FCeidl & gt -

() w:awwﬂﬁ@wﬁmﬂﬁ@qmwﬁwﬁ
TASIE0TE AR TR @72 (ST TS A TG AR @ ACE | 97
T o W 2 @TETS w000 @ Booo RTTRETAR 28| 4T AH(¢To
STy 0 T2OTE TS 2|

(x) P wwett : 7R e 5 g e | e are @ iR
S A W RER AR et R ez BE I
iy WA oo RTEREETR @ e | T FEE MR g goe 2em
T[T A |

(o) FEromTes ST 1 @ Seld 32 NG @32 wErd Ty 9% = 3

4t T | @fbe W 6 T e TS | 1RSI IIAREA €000
TR, @ | afb ari TRy @, e g G3R MR TEE
e IRES W

(8) TREREM el : @ Ty A w3 afors ey AR el

R | @b 9@ Ve W FEA S AP INTY ZH | REFEPT FE
stegeRd AN ATAES a1 e 2| af6a S svoo feEeTEE/
& |

(¢) AR-1<E] FAA © @ TS SN (T 3¢ AW AF | &
TR 72 T 932 Al PR &7 &, voo RrEREl/ ot

(v) SRETHIEE FHEAI : @ TTE FAGE TAGNIER F9e O Ao |
aia 3 e 972 TS (ufs W I T T S | AR 7R 9
2l (@ TG &N dAfannd g3 opem Aw| afbe IS b coo
rrenids @i |

2 ATFEH +fom AT T 8 ¥ (The composition and propertics
of natural solid fuels)

Waﬁhwmm%iﬁ@wmaiﬂmmiwmﬁ
70| Q&R T IR A G 9 G - AReee v wibs [ v

3



)

A T %

0% ¢ 2FF Bire @ O TN @i TEe o 7| ariew offasEa T
8 rFd TE TR W e I

TS ST 2 T P | G5 2o FTATS RS, WHT,
AeTere, ARGIEH ¢ g 9E AT | SEe Semm T wa A
e TErEE [ivs @&ia Trar wW [fen 71 Mares SRt wsea
Zraq A Faan [isy Sawe e 9, @e—

® il | e
@) | *EH €o (AT > TN
(R) | 2ErEA X @TF €.¢ S5
() | A 0.3 % 8
@ | R 0.¢ (AT 1 T
(8) REISE _ 0.¢ (ATF © S
®) | @ _ 3 @ 90 T

T TR TG T AT T TR W SR 93¢ T ARE
(S T3 WPFEFS I oATH 27| s Riew z303 of a7 7731 70,
(e — :

(F) QTYILH TN : WA T AF FIAR G GALTD I
TRY | JEAE GAIPNE FIAR OREGE I TATHFIA 07 | 4TS
TRA 3, Tard e vi @7 TN @3¢ Eh W A W) b
TSN et @32 ETF Teors 23 77 1 afs RE %19 8 Toge | OF 9 FHENT
ol T F1e7 | 9T AT 244w @0 TMARTS T 57 TR TG TR T
21|

(%) FABfimm 3 « R Sevmm @, @@aion 9 2igA #ismTe
CRTT T RO RGRAT T 7S 7| JANET 5N S,
crAfETeITE, @0, T, sRe, TFeE], e Loy e « FE
NG T | GFYIEG TR B3 i @ Tard | RGRArT 5= e 77
tﬂ‘lﬁbCﬁTﬂl&‘i"ﬂ‘{ﬁl

(ﬁ)m-:ﬁ%ﬁmw w%m&%%ﬁﬁmeaw
e ARINTR | 9% 3T ZECEET S @ g7 A, TE 8 ST
AR wirerEs 79| OB FRER AR vor @&F vor, Tad 7w vor
A 207 @K HTHEH ¥ AT 87 AT | & FFENR SATAR @ | BT T
I A8 T WiES TN |

JEANEA SALSE, TOAIT 7€ FAIAGIS 98 Syl Wfee AT T4 |

(9) femEs T3 BT FEe P @ [EfETT s IR
WA | @7 3R IAA LA A | RERRPT AR A FAEDG W

















































































































































































































































































































































































































































































































































































































































	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8.pdf
	9.pdf
	10.pdf
	11.pdf
	12.pdf
	13.pdf

