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9.9 ARERI (Definition)

mw@m

BIS¥ PTG 10T AT AATH I

S ATH® IS mﬁ'ﬂ% A6 B> 1 A1 fAgye

T ST (FICAT ¥ O AT = FAT
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d.2 *rl'@w mﬁw (Importance of energy)

.9 *fFq 9FF (Units of Energy)

S J () = S OB % > ferg

S J (GFF) = 0" |I5f = 0.29b b FITAIS
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p—

2.8 M@ d N (Forms of energy)

1] R I T3 fRofsFa =Ifes
"I sifoxfes

SCATS* IS
Y.¢ VATINCIIST @ WAIIHNCHI9T AGfeTo *Ifesa O

- @
A [ ]
I
[ 1
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).¢.> AFTITTT AT yofere *fSa ITIZMITT Ao

(Effecting use of conventional energy sources on

environment)

Y. Y 92 reATTResT T3S =1

_@ (Energy

consumption in global and Bangladesh perspective)
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. AYGET (Definition) ATHOF T
CATEH NS *If &

JAT T AN WHBT OATT BN TS
g g s AfFTe TN AHFTE:
FHAT PICAT JCNF ZCH AMH | FILAT g0

JN| TS AT IS IO A3 ANG FTAT
YfNTO AT T
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IAAE AT 1T 1 Gre| GV 8 oG
BN (@CG 9 NMQATAT, YT, *NT8I-
¢t a SIS oo 8 fasratas yfesre o |
A6 G AW T FHRFTT I

TNy AfawrT wfFrow [T g e
I Ao = 4afe afde T e
© SATAIN A¢ *TOILTF (I, FIEN Lo%

8 WFTTN Vo% (SMHOTLG NIZT) |

IUAT a9F AFMAT GIAMY G|

JICAD TF RN T TATT BIAT TG Al
g FTAY AfFTS U ATYFTO: FHAT
FICAT T (T AMH | PSS O TN

JO FIAT IIY IO g2 Uo7 a1 4fNte
TS I |
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e
PHAT
(Peat Coal)

forerens
PIOq]

(Tar sands)




2.2 FIATF TN LI (The formation of coal)

> STOItd AIY THAT AR[NATN o0
a EIRURC) [£) BC Y JEX

> FE TOIFory ATY FTAT A=y
YU 10T it o =

> STCOTNAT YO G377 (@ G, T,
e, IR =to 1Y wNIge (@
g3 TREATSHR AT AT (51TR

> QISATTACIT Oad WBTA (T FHAT ATSHT
(51T O B9 Teld (@A g waf¥e

> GINIAAEd FIATCHAL sTeold (@

> a2 g FHAT tl:.%\f-?_ﬁw

> 9% BIEd AT (AfYe 3 .
IUHRIF et
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RFATTATE oIl g BISITAT (Forms of energy)

TG [ Y
TR g _
(T pze)| (W)
) Bl 20U A| @b
2 TIFETSE L80-3Cb u8
9 I 339-¢oY @

<[FTPTAE 3¢9-86) 83.9

¢ HIE&I O3b-833 82
Y TR S¢o Ob-.8)
TIFE 90
q B8¢-09 =Y
=T

& mafem [ EACLS
Q wferey 2wer

0

M 5

X Femes

0:0 i

Y =@ T

W Srar®
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2.2 *If&a O H fRTATT FTATT SF] (Importance of
coal as energy source)
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Y HFHAT] W(Properties of coal )

FTAFT A » PHAI] 4R (MY NN GiIANT AN
(Colour)

NEY|

(Texture)

Others
( ) @I NN

QT TSTEF FUS[

12/21/2023



8 FPHAI] mﬁillﬁwm (Classification of coal)

(5) O WA m
PHAT
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IGO0 BT Ra G G S

T, W()& 41, ST (8.
Sbo), S Y%), SAZ BIET
P (Ob-b0%) (A¢-50%)

\‘J

mﬁc‘@z SGHOT (5-8%), NG
fer T (bro-br &%)
AT (50-52%)
1R (5-8%)
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(8) Ofgna fafer SamItag a7 SIy=ta
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2.¢ FHAF NS 92 5N TV (Proximate and
ultimate analysis of coal)

Sraord Afaxry
(Moisture)

_

Tt emrf

(Volatile matter)
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2.¢ FHAF NS 92 5N TV (Proximate and
ultimate analysis of coal)

Ash in coal)

WA FEN
orfser (Fixed carbon)
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R0 fITATTT ATY TATRITRA TG WIN

Types of coal
Lignite Bituminous Bituminous| Non-caking
— ! 1
Element = == = = i I | e | oen £ 2|5
Peatl = |C|ES|EE|EC|ag|laalS5|8|F 8|8
5 |SI2E|(TE|I2B|S2|2% 4|2 |5 E|E
m |A|E0| AB |42 Z 5|45 Ul|lUu|B 8|49
Inherent
MEre ol 18 15| 2 |17el 18 | 10| 3 | 1]1] 1 |n
moisture
V.CM | 50 | 47 |41 | 354 | 28.56|40.16 | 35 34 [ 32130 11 | 8
Fixed
27 | 28 [32]49.33|5538|5559| 45 58 | 62 |64 84 |88
Carbon
Ash 3 T [12(1327| 143 | 245 | 10 5 515 4 3
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FHAF 5N fIrerge (Ultimate analysis of coal)

- T3 () ZSTE{W,
NRCRITOA, ATTHIF, ZRCYITG, 3

Q12 49 AN Afawrer a1 ==

(i) FIEN 8 TRTZITGIAD AfTw= T

> T AT (ARITOF FBIACT Oy I AN 3

> 0.2 I FIANS WFHCGAFT TAMZfOTro g~

C Y

> HA IR 8 TMRAIION FIEN T2 WHRG 3

HfNte sfgoTe =9
> eI FIEN ©I2 38 At [T
QTN KOH 43¢ Cacl, ©fS CMT FAT W

> fOOTT FTAT ATGAN OSAF KOH J32 CaCl, 47
8T 3Ma A XY co, 913 H,0 AN
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FHATF 5N fIeerger (Ultimate analysis of coal)
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(i) STTIad Afaww fNeofy

> i"ﬂ?ﬁr"iﬁl O (Esehka method)
)- - BIPCGIN (T A (Oxygen bomb method)

Porous calcined magnesium oxide : Anhydrous sodium carbonate = 2:1

12/21/20

> S SJTTI@'S;W@ETﬂTmﬁ T ¢
N AT T fRew (ot fite xt@ gAQ’
> foage WAt Area WOt - @AW
—nm@—gwm A& (S .
o PUAIT GOT

soo\

>
WW&TW (.(é\ «

> 2199 AT ATT (TR

> .sp s°°4mm°iﬁwwmﬂ%1

q

>$ITFT$'I’3'B 0P 4 GINT WHIAN IF Fee0ra T ¢-
Y YTTR-9, 4|ﬂ(@TﬁWCﬂTﬂW'ﬂ?

> aa%a 8 TfeT ¢% Hel CIT9 ETo 2T

> OUN OdI~ fRTATT Baso, 8GN Fa Ntwa S[raq
SNTRITNT STAHITEd *rodl TR [T $41 I1d



> Y IV FHAIF BOIF A 99 H,50, FHTT (e oS

TIE Gey FAC9
> QUM AOIdS FRTAE K,50, TTIRNE FATO 2(J
> 915 AT HAT KoH T

T A9 FAT T

> OeAF NH, RAE s e afsio oo =vta

> NaOH T IR ATT BIRIG*IN Ftd TTIT© aftod
Aff N 933 OgANF gquuINEg  AfFwrT (O

NIRTRITONA AT Gy =TI

NRIJITSAF *ToHAl 2 (N%) = (ITIT© AT
BTSN x NN x 5.8)/(VAN FHATT STN)

(iv) 2% a7 e fRofg
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(v) SB[ aAfFwrer fRefw
> ﬁf’%@‘ﬂﬁmqwgww RTYITG, ﬂﬁrﬁm ATwIF 8

Eﬁazwﬁm ofT FF SLHMTS SATMNSTATE AANN 157 I
300 (AT ATHIST FATH SIFTGTTN AT ATST T

fafor 4999 AT 5N ATNICT ATY ToATHA

Ultimate Analysis of Ash Free Dry Peat and Coal
(Percentage by weight & calorific value in BTU Pound)

H 6 5.5 4 3
O 32 26 19 9.4 16 8 5.4 4.7 2 2
S 0.5 0.5 0.6 0.57 0.85 1.15 2 1.3 0.5 Nil
N 1.15 1.85
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2.Y U9d 8 fAFOq O NINg [TANEHAT

12/21/2023

43S 9 M WO (HIN GG
AfF9f =N (O TYAN MIFTANZ
ANGTAD . AT SIANT  ISI
FATA CT AT OTf ATSH I

AFF OF I WHOIN (FN Grean~g sAfgopef
TEN 0O U AF AR H00° (3 SIANTATH
TSI FATA (T AT O ATSHT I
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2.9 FIATT QI TN AT Ge1s 8 (ufetiasyq

1 0
HCV = — 8080C + 34500 <H2 — {) + 22205] KCal/Kg

LCV = HCV —588.76 KCal/Kg

C 1
Q =3.635H +235.9 |2+ H—2(0+5)

T 0 AR TSI | LT GredTil (A NS o1y
G 2GS Gy ATIGNT IO S HTSS ST

12/21/2023
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2. b FHAT ATTONYN S

FIAT ATTCNLTIF AT Agf©
Internally Generated Electricity
Oxygen Stream MW
|, Low emission FT disel fuel 14 tpd
— Fuel oil 160 tpd
Coal Integrated Coal Refinery — 55T f;éBenzene’ Toluene, Xylene)
100 tpd > Amonia 6 tpd
|, Sulfer 40 tpd
CHAR 370 tpd
~ 0 Sulfer
" ~ 0 Nitrogen
~ 0 Volatile Toxins




Ultimate Integrated Coal Refining Process Flow

AIR SEPARATION

12/21/2023

Y

rLog.’ . STEAM
: | K }
1 4
INERT |
GAS FOR ! PARTIAL < e < T VIR o Sam———— e = A
DRY FEED! > | OXIDATION | CO/CH. RICH :
' POX ECYCLE CAS
REACTOR s H,
1600 F to A L
2200°F : . :
HOT POX | [optional Hy, C ISHER TROES s YN
GAS Gas - (FT) [ ] 1
O/ A SYNTHESIS O g A
N i 8 [wicHvaLue - "
B DIESEL ..
A
: Ve H T T SYNGAS
SWEET GAS] |
AROMATIC s, 0ILS, [ COOLING, | OPTIONAL ! A
AND ”|  LIQUIDS ACID GAS EHIFT AND / OR
SYNGASES GONDENSATION - > REMOVAL ! sTEAM | <-
HDP AMMONIA AGR | REFORM |
REACTOR |« RECOVERY | REACTOR !
AND WATER QUENCH . REACTOR | i
CHAR
| STEAM iy SULFUR OR
AROMATIC OIL$ = ~ SULFUR|C ACID
>AMMONIA
PPTIONAL OILQUENCHOILS _OPTIONAL RECYCLE AROMATIC Ol RECYCLE
H R
il Recoved> BTX
CHAR POWER FOR Hyago
OW S&N) LOSE COUPLEQ @om. REFINERY > TREATEDNAPHTHA
EX{STING PC, BOILER, Y i
YES CFBC, OR PCFBC %
XCESS POWER
TO GRI
MAKE UP T BFW | SLAG { )
. s I (SYNTHETIC,
TRANSMISSIO RODUCEPITCH . coaL -
N OR BINDER —>'_ 3585 /—> TRAI
TOWERS WITH CHAR b G N




2.5 ATFTOEAIRGIG FHATT VT

FAT GG FAE TG
CT IVE ATTOIATZIGe

s I Far T
F) I
o) (N1 fia
M) I 8 (@S U 932
) o4 e
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0.5 CATHIFTHIN (Petroleum)

9.2 G (ATHIFTICTF T

(Sources of crude petroleum)

> PAN O (ATF AT J4T

\ CHATZITIN (ST TSN I

12/21/2023

6 R IGIGCIRGICRICIR IR RIE
> OOl Ofgn 8 ITfAS ATNT WA T2 afaras e ¥ B

> (o faomerd® ©oF 4
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B4 Aty sy

> OATAT VA0S B I0A

> AT fooa AT ¢ooo-

Y¢ooo B NG (YTF (oA
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0.9 C‘TCET%?ITN? %W (The constituents of petroleum)
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9.¢ "iﬁlﬁ? C"l’L‘ETﬁIW O ATAN (World production of petroleum)
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Sad 8 AR WTHfahT
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©.Y FATTATI PG CANTGIFTHIT (HTH INT (Crude petroleum oil
field in Bangladesh)

SR E oy I
Vest Bengal (India)
. Assam (India) BANGLADESH
& %; MINERAL RESOURCES
07 i
Madhyapara et = o w
ED _". : i Kidemeny N
West Bengal 7% "“‘“‘,{ﬁnm‘r 0 Meghalaya {Indin)
(India) . 5 90811 oz Bhangeephat Bholygan; l
h,un v . =] Jaflcag %
A L Beurunga o N £ l
@ Jumalgan) ‘i‘. iz, Rul)ylnu [ PAblx ‘:4-‘ L. ‘ ur
Potnitada I j\.\ " kmlxv‘lu' aubarss
R e
, # ndia
iy N\ Maulvlw
ey %chh) ﬂ'[ Iu‘ip‘" 5
: e o
M
e o . -5 Tropic 6f Cancer
Mizoram
{India)
.
West Bengal —
(India) g
wors  Legend AR VINSE & P A TS =
& NeumlGas  {JEEAREEEE ol Mahozkhat i
@ Miscai 00 |1 ,. £
' "Cu Sy PRy = ' ‘ A\
X Limestone Arakan
7% tard Rock g (Myanmar)
* Heavy Minecals- )
P white Clay R I".
A0 Ghass Samd \ A
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9.4 C"ﬂ'ETﬁR'IT‘II AFITNYLN A S (Petroleum refining process)

(ﬂﬁmﬂw (Distillation) A
W"f‘ﬂﬂ (Absorption)
s fRFeBIa=I N (Filteration)
S CIACL ) aaﬂm
(5P ‘ (Solvent extraction)
(R) YIS ¥ .slo 3 (Breakdown process) J
AVNIN ATH AT (Rebuilding process)
(8) BRI T AT AT (Purification process ~
pIfBe Cracking)
j 1%51'@1%?% (Visbreaking)
FfF3 (Cooking) )
fasfifs (Reforming) ] h
-ﬂﬂ?ﬂﬂé’l’ﬁ"‘l’l (Alkylation)
W2 TATNIAIR TGN (Isomerisation)
AR TGN AGAGTS GATIN S TT3
(Polymerisation) @WWZTWWTW




©.b Ity (AR NFIT AfF T 8F] (Importance of

petroleum)

0.5 CHATRIFTIINGIT® BT (Petroleum derived product)
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CUIATRS AT 0545 02258
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8.5 ATFFSF TS (Natural gas)

TS T S R

(> Q STTST SINATINCSIST N
> YT OATAN TN, SIIN=y Afaw=
(AN g2 Wfo AWy “Afau=

NI RGN
U RS R ICEN CE TR P
8.5.5 ﬁﬁ?ﬁﬂi SITTHAA CAFIBY (Characteristics of natural gas)

(5> vy e Y > staqar= h
> 8GN i)

> O UG FHVOl | > JFIZF NAf©
| WWWA> AfFTIT 7T Y
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8.2 WG 3 % Squ?RW? ITA (Wet and dry natural gas)

8.9 Ziﬁ?RW? mq@mﬂw (Formation of natural gas)
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8.8 W MITTAA @%W (Sources of natural gas)

> U-WOIF ] PUATBLAD WYY AN MACS HIKaW I
> INATHLE AN @Y IF 932 g AfawrT Y&

IFTH TS
> JISFATCATIF GITNTANTEG] FHATSLF & TN T070s1a Ay
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8.¢ JILATCRTAIF ATFIOFT MIATHFIIANZ (Natural gas
fields in Bangladesh)

12/21/2023

2607

SR E oy LA LY

Vest Bengal (India)

Assam (Incha)
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o MINERAL RESOURCES

e 2 o w
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/( opm ‘i’:, \\ £, M _‘K‘u:l‘.ttn}g‘[ e
% %‘ 2 t’ ¥ Fembiigani Ku‘}ufl_“[\[:.a.'p
S ¥ 3 sanlvibes {India}
. S Rahi au VIbpl
-5 Belsbo kg .-:;'ﬁ“' »
N ~.‘ > 5
<P ¥ oS ibi \;
1,\ \ ’,‘ Kamta }"' Eﬁl
- D ’ 3 U
W ‘L\ 5 £ “ T. -
S Sakda Tripura
"
— — — —y L ‘r'"'“';’i’{."'l"
Mizoram
{India)
.
West Bengal } =
(India) g
-
200N Legend A5 S \: ; = =
& NewrlGas {30 ol @wm. é
@ Miscal 01 [ i) >
- - & Yo vy , iy ¢ Nf .E
M fess ST
X Limcstone L. Arakan
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8.Y Sﬂa?ﬂ'ﬂ? SITCAA ATTTNYN AgfS (Purification of natural gas)
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8.4 ATHfOF MITAF Af4I=N 8 fIST (Transmission and

distribution of natural gas)

8.v W SIITCHA {4 8 SISYfI4T (Advantages and

disadvantages of natural gas)

Sfar
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¢.5> qFfHfEy, 979Gy 8@ S1afSy (LPG, LNG and CNG)

/aﬂrﬂ‘f@T (Liguified petroleum gas)

> MHCHL SsAIMe iFfes
T (AT AP (AT 8
ﬁﬁww\mmﬂw@nﬂ
> (AN 8 fIotetag it
ST (G BT oIS

.ﬂﬁ.ﬂﬂf@? (Liquified natural gas)

> ﬁrmﬁsw

> m&nzq— SITAT  ->UD
o mvrfirﬂm—rﬂm—rsr
FCT = zﬂquW

fIerg orgfere s 8 wr
_ [T BTF LPG Co AT T T SATET AfRTS X y
é ~
51a_fT (Compressed natural gas)

g (S ANIZ] 4T ¥

» CNG BT JTHTHNF BT MITAL Ig© HIZT
> HIYIATS vooo PS| BITH HTFOF MIFTH CNG

J
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¢ .2 qHAfHfor, 974+
LNG and CNG)

o7 @ fS19aw

Concentration (Vol. %)

Component
LPG | LNG | CNG

Methane 0.000| 89.630|94.420
Ethane 0.000| 6.320| 2.290
Propen 0.017| 2.160| 0.030
i-Butane 42.334| 0.000| 0.250
n-Butane 27748 1.200( 0.000
Propylene 13.725| 0.000| 0.000
Butane-1 7.709| 0.000]| 0.000
t-Butane-2 6.716| 0.000| 0.000
cis-Pentane 0.936| 0.000| 0.000
n-Pentane 0.049( 0.000| 0.000
Hydrogen

467.000( 0.000| 0.000
sulfide (ppm)
Nitrogen 0.000| 0.690| 0.440
Carbon di-oxide 0.000| 0.000| 0.570
Others 0.000| 0.000| 2.000

12/21/2023

OT- a7 TON (Composition of LPG,

C, 8 C,

'C‘)‘%"iﬂ awﬁ— ﬂzr
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¢.9 gAfHfOr, 979Gt 8 TTaxfSr- a7 CIFIET (Characteristics of LPG,

LNG and CNG)

SITTCHA
OINATAT  ->Yo0
et ~fey

WINTH
dT4NGT-Co
|G RICER
NN AN
s

Ifgs g
fStortag ATy
Yo%

R (R 1N T
@Y 0.¢¢8
Y] 8¢ V-8V
Kg/m3

> AN OATRN
s

> BITH ©Fd L
BITE Ol
ATAT T

> AH00-VYoOo
PSI BICHA
AFfos
A& CNG-
S “AfFTe FaT
£33




¢.¢ QINARTN FTHAY NITOIQI I (CNG) 49 FI]IRMF (Uses of
CNG in vehicle) [

WgaTe SN FMETT CNG

> o= $1.00 TTIL
> FHR G N = $3.58 TT/L

> CO, TN Re>FaT efﬁmm $5.75 TT/L
LA = $2.30 TT/L

ICRIER]

> AIRTOT ATV ¢->¢% T ST
J QAT FY

> SAP Y BILF FIZNF 4l

EX|

> qrOAq (6TY I 9F

QIS IS TH
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Y.> O &N, A=V ©O1, I WIfIF ©F 8 TIFT (Heat engine,
Heat of combustion, Gram molecular weight and Oxidation)

@ oI 3f& R
> 2 AL IR q MR O AN T BIC q 2f &N vifere =
> ST I g “fere agfaeo T

> O BN FAM TFUOE AT Frwol [Noa )

LEG A ha \( I S TF ©F A
CT ATNRS AFFH T (FCT ARy (AT O A1 CAf o
I OSTHES QIUI2 (HICIF ARA KA TIfIF ATH TN

SFCGHT B fore Gifee AP FATA AIY OAE W

ZC O 8 STAT G HNF T P Gmwﬁzswm 4 (U S JCT

\ reduction

GIgq 3
CHICART AT fAfE o __Fe203 + 3CO ——» 2Fe + 3CO>

TG TF TS AT }
| TRCZITTN O ST IS ERTER e

1277172073 2




V.2 OICHNT TIfFS Aol (The mechanical equivalent of heat)

(OTAL Y, I

(AT O ORAN FAt0) | «ifFarsla IS
(T AT FIGT T9F ﬁﬂrmmﬁﬂgﬁvc—@
X, OF ©ONF g | | =7 933 99 W47 ey |
\JTNOT g ) | S| a6 t ANy
gld Bl ©ld JIICOE
NN 3

(ﬂ%mﬂfﬁ—mw'@t—\ \__W=viga i
AN T H FhEfa

O G8AH JIE B
“fea [Nerer g

We HGS () fg&m () a3 (i)
J = OITAF TS SATor JH= VIt
\ / ] = L5 aEtd (i)

- J




H = (ms +w)(0, — 041)

(v)

r
m="9qldd wd

s= OJTA] TATHS O
W=NTOINAT FIEAHINONad
C’iTﬁ?r R

3 | St=ae i) 8 (v) T MR |

= KQ[
:; _______ -
Thermometer _ VIt l
T ------ (é a " a (ms +w)(0, — 91)]/ca

[veasured | ‘;f* w
height of S
descent | | P | —— -
+—__— Insulated, known]
)i = volume of water
----------- 7 LD \

12/21/2023 4



V.9 GIATNTS =T

'\«}a orfasrer (Energy content of fuel)

Energy Content=kJ/gm

SI. No. | Source | Energy content Sl. No. Source Energy content
1 Hydrogen 140 6 Wood 14
2 Methane 56 7 Anthracite 30.5
3 Propen 51 8 Bituminous 30.7
4 Gasoline 48 9 Lignite 16.2
5 Ethanol 30 10 Peat 13.0

12/21/2023




V.8 Or 9 sTfSfansT (Thermodynamics)

(Y (I AR OIS
qfgs *ifgre fdTe Fa
OIS Oy &N I

Slkaik i‘r"m?r
9
> O (AT oI
OER
> W FICOT
TS F4AT
> SIS*T
fefacy

(RS
> WG OSH CATH
L RED




V.¢ ﬁ'ﬁ}% O ATAN (Generation of Electricity)

*rf‘—dmmmﬁﬁ
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