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T SHTETAT TG HTT SHINEE || ey ey o @<t qeafa w0 T
¥293 |@F WEEE'S 'fm a”|“ ATHT ®H TG | pafray ST 7 Ol ST ARZEN 3 94
T T i . =T TRTR T 7
(1) & GAHT T T BaTS T STHPEEeh! °
¥393 T FRFera ST | 22T Uil ¥ BATS FIHEREEH] AT GRI&TT
ASTRETATS AT TR Iy afe | ST YA TRUHT & A1 gife=rd TaH & 7
TANTH] qEedHT ST HbesaTs dfed Jar P P,
¥.39.3 LY 5@ A FTAR ST WW;%W%WE%
b A FACHN AT TS | S,
fedr, dee, @e a1 d=aTTeE qied | A
¥R ¥R | oo dr T TR | TT% ¥ feees i g 7
ISRIRETAT STHpeed] T qraarar
FES T WA TG AR F FAEAT BIPPAR '
¥.R.3 ¥.2.39 TR, | ASHIRETAT T WA a1 I=H et TR U A ﬁﬂa:%ﬁwa; , ?
A e famae fafeq awhiarens N R a
AT @S, TEIT TTep! FTLIT |
AT qepETaTs @ ¥ [aeHer aiT frew
JRT qTATRT TR qferen afed AT
mﬁa@?g{&wwaﬁmaml : . S
wfHepeears T TRUSN AT TS AN
%% ¥.3.%9 N ; fg= 4 TRT qraaT giedel G T W
JATEEHT [ATH TR STAT T T . g
Fiehs, | FRRETESH! AT 9 IHEed [ i
P T LI ATSTd [F5TH T I
TRTEA T4, |
JARTHET qMAT YT T AAAAT FIHIRESA T
X?V\q WWW 2 =
Aravgd Aigaes uhifea, sferararar 3 -
! . AEYeH ST Fa @Akl AGTe® dTAlT
AT HfHPeEd AT YA T T N o . N
¥ RUR > N h YTId APl ltheedk| YgAdld Clel g Tl‘?r
ATCICh A3 G IEAT Ylelehl 3 3 7°
HlaEs AR YT T Afhawe '
g3 TEFTE AET @ T A G, T | ey e A oredr @ dfaee
wRyy | [T S Afed AT w9 TG | iy faropelr it afed areE w@ qwT 7
AiEe AT TAMT TG | AAAF | fyfqe areated et TR @ 7
I IEdT AfEEwer qRIe Ty ¥
qeIfega MerEe fEwa fag=g | ERIUIE] W:I'*THT'(%GM o Afgedr JAd
¥RUY T AT FREAT A=A TAAGAR] ATTAE TR
Exl
fagra W FIR a1 AHFEET FIER Fed B / SANTH ATAE AaeITa qreirad Jragmee
Tk FTaSSH AT AR YIS AT TR ATHT
499 HFEATIAERT AT 5F TTHT SHFET AU fafarATaeT amTasr @
Ieg fafaaHTae a9eT Mg | Hasmd —= = - - —
. N > c AMTTHTAAT HH RIATATHT Al !
149 1993 FATTeR! fafrayraciie s gia s R :Tf?"l‘oﬁr&
L913 Tt T T 7 e At st Wﬁmww g =TT ST e
o T AT HASTaTE ITeed RIS TS, | TRTETT &
SRR T[ATET AUAT ¥l (ead TaTaT ST gidiATae & T =\ FFed g
49.% 4929 FART T FGATS AL T | TS TRTeHT 3 7
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IAEHA g TAT FA JUTANAT AR I, | HH T80 FIATTAT FHRIAT T AT Aeadl
LARR | Fprleaersl #1 ATEER0 QER T 49T | AR qidHiIe RIS B 7
“TW?“W“?TWWW SH FFEeg AITHT FFRIAT ¥ STAT S HbR
Y.9.3.3 TEHT GITSSIAAT ASARETAT dieby NV ———
FEITTH 7 Freg afafq T T a1 | '
(%) FASIAHI THE SFATAIH AT (AoTe] Y I FIHTHAT TG BRI R ST
LIRYE | G f-adE SALATET TEH] HIHAR (FTIH TH B 7
(@) FiasTeRT T AT AT e
Yq.RY | FTEIET TEH AT Ahes-qaed N
(M ATTSTRT ¢ IMAATH THATS oIl '
Afear Ffed =R AT ATHF-q9 S T Atafaer Mataa SIAT A5E g
(SN ISR TTEA @l Y@ -98e TH G 7
qrs | H :
ATF T HAHEFEH THATE T3 g5 o
IR 99 T AFs; |
IITSSTA ATRTITAT TUH T Tdh IFTSSTAT UAT a1 Q4R FHISTH T a9
STHe®r FE TR FATET RIS T qE] HT FIH T ATHFEHH HEAGHIEA
A | FI GG TS TS, HeATS JUTeAl AT RT3 7
TSRIRETAT AT foster
A U i s wafe s e
A &7 TAT FHAR TeTH] AHT FARH
T FASNIEE IR TH 7S @R &
T3 |
TFPT T 993 THITH YT & TFI=al bl
4979 foroarar sl qTEr T Sieer AsRETan
Taey fafga e fod dasq 7
SThITd HITETE! YT WUHT 9 Bl Far arel
Y9.%.R Wi(‘qlqcl':%i‘lcbl SARh IS GHTITT AT ? e
I TR |
Wmaﬁtﬁﬁmw I AT AT ATH{EH AR I 90 AT 7
1.9.%¥ 1.9.%.3 HUAT ISHRETATdTs 5| qe=d Aqrafd HAT 2T A9 qUET U AR eerd TR |
AR fafed &9 AEEd e T gEE -
T9T TUHN ARTETET U ATl ST @ (AT
9% ¥ ?m’?il—cn Fgebept) fooqull JeFaeToT ST Jeoi@
TR |
ST U STHINTH STl RRITT, o a7 e
9.4 FATEAT g AH G 7 ATHT HEATHH
FATEIT &rg, ool JaFaaeT GArs1ed |
SARNS o FTHIRE®HT d€ AHAT T& | FUN FIHGREGH d€ AT TS T a1
L9449 T AT A g T ATHiEd STHT GERIEAT | GEA g ATTEeTs R TES7
T ATIPRATS TFAT T T AT = = ———
I ~ c R IATSTAHT HAIATSTAEALDR] g AT TUAT
9.4 Wqu3 | YPRATEEAT EEAET T ga | R ? !
JTSSTHER D] TSI AT TATIAT HUH 7T
LR T TSATAHT (Har=m U g 7
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IO FRTER STUehT S qfe ISTTRETdTer
5 I fawg Srafts wRErer T S 9
195 1.9.% EEABENEIN SFEEATHT i d
‘1 e m%mﬁmwﬁﬁ AT TRCHT TR FHEPE I
Erell ; Al ASTRETAT Faewa Tl B 7
4409 | AT 7 FRATEEE o e Ay 7 | o ATt T @Rl qEi e
JUTEATERT TATIAT ey, STael SeTEATcHE g TR T 7
4.9.9 ¥.9.93 FRANEeE AAFRNE AT (T TS HTLMATATCHS (HIHAT A% STRar @n]
- 499 AT Sor@ TRTATET) T FTHT TRTH B 7
Y.9.9.3 ﬁ;ﬁ L1 e A HATRATATCHE (HIH TFI0 FHEREEATS
STAHRT TRISUHT 3, 7
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YT %0 -$2T ITUNTATS AP GAaH WSS SR
AT UTb T ST I (g adl JHIIT ST ITUNT ) 3! SATGTEH JUR I TgaT AThd
TGS, AT 0T T Hed 7 X famue vaed= 7+ aafaaa faiom gearg, wiafie gur =
TITeH, AT B, T I JiaaoIR THbT AT UIfSfie JgaiTe! iy Iarad RS |

20.2 HIEI YWY STFHRY
®. HIC! B YR
?. U (Grain) P! PR AR
w.H | ddge 3MPR Rre iy e A1 (Value)
EING]]
2 RUATH-0083THATH R0 - ¥u%
’ (Sand) 2 mm-0.063 mm 20 - 45%
Mo
] 0,043 TH TH - 0.3003 TH TH RY - ¥4%
: (Silt) 0.036 mm — 0.002 mm 25% - 45%
HIcT
3 <0,003 THTH R0 - 34%
: (Clay) < 0.002 mm 20 -35%
. HICI®! T AR
CaGIR: I

o FHIA AR I Sifads uard TRl g7 YUS A gfia S ol ST TR IR T SHTawad & | Hiel
TTE! AfIF Apa g I TGAT [eR18S QT U YU JHATs HI3- UichaTeh! ST THT aRab
YRIEA TG R B

o ITTSHI TG Faferes®! SeTevd! I§ Ugal HIel YT W Tl §3 |

ggdl "Il
o TR HICHI S Uerd IufRYd HUISIA T e Soll 3T S |
o HIA! HRIH! A Ugdl HIe! T Wga g I RR18% ol U+ &l §75 |
o T, TR HIS! T 3STES U JHH MHRBT §767 |

ST Tl HIST
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o Y (Humus) B! 3 AEH XgHIA el HIal AT ST SIS BI arht &R Iugad &+ |
HIA AT 3 WIKARICT (Plasticity) X I8! @ (hard lumps) § HRUIA Tl ACIATs daRT & UfshaT
Y THTAT YT YIB! A8 7 TheH Hi3 g e |

o ST TISEI 3 qUHHAT o g X 3P BIeRe &l U g |
o T I DI R I S0 © TS o X Tl BERT ufhar Bl IR RRES B Al st

BEERRINER

Tl AIEt

o A ARIS! W HATH B SHFAHUT HI RO 1G] gAGS |

o 3 BHAMD! GHGY o TG HH SET DI vitrification UM g0 | (@fE TT SHTGRID BT (Grain) B
THR B! fIRU R 7TES), THA FHoll B! F9d IH g TS |

P. 0
Mineral (Eﬁl\_ﬂ) Formula (g7) Colour(¥)
Goethite FeOOH tl%?ﬁ TR (Yellow, Brown)
Limonite Fe,O3 Q%J?ﬁ (Yellow)
Hematite Fe,O3 Q%J?'ﬁ(YeIIow)
Magnetite Fe,O4 NG| (Red)
Ferrihydrite Fe(OHs) et Tl (Dark Red)
Iron sulfide FeS AN (Black)
Humus AN (Black)
Calcite CaCOs dl (White)
Dolomite CaMg(COs); Jdl (White)
Magnate MnOs A (Black)
Quartz SiO, BT R (Light Grey)
. RGN ST T8 B ART ST [UIRS
i. JUYS ATl TORRR
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English Fareft

Chemical composition G ® Gva-T

a) Aluminum  20-25%

b) Iron oxide > 5% ?) 83 7 90-4%
7) RIereT 4o-§4%

Physical composition
WifaeE GeeaT

a) Clay 20 - 35%

b) Clay & silt 40 - 65%

) Liquid limit 25 - 38%

; ° &) TIet 20-35%

d) Plasticity index 7-16%
/ &) Tl T T Ko-§4%

e) Volumetric shrinkage 15 - 25%
7)) TRl HIHT 25-38%

g) WIRCe® qabI® 7-16%

e) HICGRICH TP 24-24%
20 .3 T I SHBTRY
P. favares
®. 9 | WRMeR U PIAT | ANATHISAT | YA I [Ue-PId | PSP I
(Parameter) (Jharia coal) | (Saw (Pet-coke) | (Wooden chips)
(Assam coal) Dust)
1 Calorific value 6000-7000 4000-5500 3000- 8000 - 8500 | 3000-4000
(kcal/kg) 4000
2 Volatile matter % |30 -35 20-25 65-70 [10-12 55-60
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3 Ash content % 8-12 20-35 5-7 < -1 2-5
4 Fixed carbon % 40-45 40-45 15-20 180-85 15-20
%. sRRME aquE
SR dIHM ° C
2% (Fuel)
L (Ignition Temperature 'C)
2. PI(Coal) ¥ 4o - Yo
2. TS (Wood) 300+
3. R0 ﬂ?’ﬁ (Sawdust) 300+
¥ RS CIIR (Rubber tyre) ERTES
F. IS 1T
Table 1.6: Typical Ultimate Analyses of Coals
Parameter Indian Indonesian
Coal, % Coal, %
Mineral Matter (1.1 38.63 13.99
x Ash)
4111 58.96
Hydrogen
11.88
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%

SST SUNTH! AT IS I FSTH! D! IARH! AHD

SST IYRTH! AN I X T IAZHT UG U TRBRe TITGRUT TREUT UF 0108 DI TAYH S<id 38T
JENTEE Bl YHRHAT SR 3¢ IJATTEE Bl AN SHoiA TFUH SR TRBI S |

S.N. | Types of Kiln Suspended Particulate Matter (Maximum Limit) Stack Height
.9 | SN DI UBR (mg/Nm?) (m)
Frafraa oo uerd (3f¥reaw FHm) (mg/Nm?) TS IATS
(m)
1. Bull's Trench Kiln, 350.0 17
Forced Draught (Fixed
Chimney)
2. Bull's Trench Kiln, 500.0 30
Natural Draught (Fixed
Chimney)
3. Hoffman Kiln, Forced 350.0 17
Draught
4, Hoffman Kiln, Natural 500.0 30
Draught
5. Vertical Shaft Brick Kiln | 250.0 15
(VSBK)
6. Hybrid Hoffman Kiln 200.0 7
(HHK)
7. Tunnel Kiln 100.0 10

R. tar ufveroret enfr Rid FHuforar sraxas @=or

. UGl HUD] WUSH] :-

U1 Yeh! dgaIC Pl fHeb! HRE ¢/3 JARH Th I mm Pl W@Td §13 I A WidsTe ¥ fihe ad I ¥ fibe
X ¥ fire®! wewd wfgae! Haft famor 7 u |
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. UG AHUS] WUSHT :-

i) Icdl e 91C Hd IARD! 8/3 UFTHT UH I mm Pl @I S8 X A @riarare ¥ fihe aa a9 ¥ e x
¥ fhee! wewd afgde! yafT fHmfor 7 o |

R0.3 STT IS I BIANT
3T SUNTH) WUSEE(Sections of a Brick Kiln)

LL"\ Fi=

®.9 | & il Sfpad
2. PIGRERRE (Cooling zone) 200 fthe
R. g ad (combustion Zone) 30 fihe
3. ch?‘qu & (Pre-heating zone) 4o-\vo fthe
BT 2‘33[ (Firing Zone)
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® 30 Wi 2R 35 five T8 (30 W R AETED)

BT 311-83'5[ (Firing sub-zones)

o JU-FAR: ¥-Y4 RS
- JU-8F 3:3-3 ARA
G‘U-ﬁﬁ CaKICLIG (Temperature of subzones)

¢ JY-&F ¢ R00° € — oU0° C
+  JU-&FAR:R00° € - 0ko° €
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. JU-gT3340°C
z{-&mﬁ HAT/ T 3ATHR (Fuel quantity/ spoon size)
. JU-&F & juo-3oo TH
. JU-&R: Yoo-§o UH
. JU-&F 3:340-300 UH

SRMD! UPT (Fuel types)
. JU-& ¢ DI/ U DIb
. JU-&F R Disdl/ UT BID
. JU-8F 3 W-YA + ISl / THAD! Y + HISAIEH BT YH

BT m STHR (Firing zone size)

o IS (-0 e
o T u-R e
. W 363§ fihe

WWE}I’?T (Fuel feeding pattern)g=I-

115|Page
I fah-AuTer (ob¢ 3rTST)



é-emmaaﬁ IMUTAT (Calculation of Fuel Consumption)g=I-

2 300

600

boopooopeoo

S 300

P> 0GP OO OGP O O

> 006000 OP O O

2 00090006 P O O

> 00O 00OP O O

> 00900 OGP O O
()]

10

—

0000000000
0000000000

r~

0000000000
0000000000
0000000000
0000000000

0000000000 :

Feedholes

Time
(hours)

Time
(minutes)

Rate of

feeding

(mins)

Amount offel
added per spoon
(em)

Total quantity of
fuel added (g)

0000000000 :

Firstine

10

3

180

10

30

5
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gms

gms

300 gms

600 gms

300 gms



00 () O 00 0
. 1 |300gms
0 0 0 0 0 0 0 000 )
O 00000000 0 :
O 000000000 :
600 gms
O 00000000 0 :
0 0 0 0 0 006000 )
1000000000
s | e Rateof | Amount of fuel —
Feedholes fo | e f(e:r::)g added(z:)spoon e aded g ' . ’ . . . . . . . 9 |300gms
First ling 10 3 180 10 300 54 . . . . . . . . . . 10
Second line | 10 3 180 10 300 54
Third line 10 3 180 10 300 54
Fourthline | 10 3 180 10 600 108
. . Rateof | Amount of fuel | Total quantity | Cumulative .
Time Time : ; Cumulative
Feedholes i feeding | addedper | offuel added | quantityof ,
(hours) | (minutes) , time
(mins) | spoon (gm) (kg) fuel
First line 10 3 180 10 300 54 54 3hrs
Second line 10 3 180 10 300 54 108 6hrs
Third line 10 3 180 10 300 54 162 9 hrs
Fourth line 10 3 180 10 600 108 216 12 hrs
Fifth line 10 3 180 10 600 108 324 15hrs
Sixth line 10 3 180 10 600 108 432 18 hrs
Seventh line 10 3 180 10 600 108 540 21hrs
Eighth line 10 3 180 10 300 54 648 24 hrs
Ninth line 10 3 180 10 300 54 702 27 hrs
Tenth line 10 3 180 10 300 54 756 30hrs
A Total amount of
coal added per 756
line in 30 hours
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: ; Rate of | Amount of fuel | Total quantity | Cumulative .
Time | Time : ; Cumulative
Feedholes i feeding | addedper | offuel added | quantityof |
(hours) | (minutes)| time
(mins) | spoon (gm) (kg) fuel
Firstline 10 3 180 10 300 54 54 3hrs Coal feeding perline 756 kg
Secondline | 10 3 180 10 300 54 108 6hrs Average coal feedinginafeedhole  75.6 kg
Third line 10 3 180 10 300 54 162 9hrs Coal feeding in a chamber 268 ke
Fourthline | 10 3 180 10 600 108 26 12hrs Number of bricks in a chamber 27,000
Fifthline 10 3 180 10 600 108 U 15hrs Quantity of coal perbrickfired 8 gms
Sixth line 10 3 180 10 600 108 432 18hrs
Seventhline | 10 ] 180 10 600 108 540 2 hrs
Eighthline | 10 3 180 10 300 54 648 2hrs
Ninth line 10 3 180 10 300 54 mn 27hrs
Tenth line 10 3 180 10 300 54 756 30hrs
30 hours
Total amount of
coal added per 756
linein 30 hours
wrafar Rade! era (Firing Report Format)
Date shift / time Worker Cflamber " No. of lines No of lines fired Remarks
Fire starting Fire ending
3/8/2016 |12:00 AM-6:00 AM|A1, A2, A3 Ch1 Chs 10 2
6:00 AM-12:00 PM|B1, B2, B3 Ch2 Ccheé 10 0
12:00 PM -6:00 PM| A1, A2, A3 Ch2 Chg 12 4
6:00 PM -12:00 AM B1, B2, B3 Ch4 Chs 10 2
Total = 8 lines
3/9/2016 |12:00 AM-6:00 AM|A1, A2, A3 Chs Ch11 12 4
6:00 AM-12:00 PM|B1, B2, B3 Ch7 Ch12 10 0
12:00 PM -6:00 PM| A1, A2, A3 Ch7 Ch 12 10 2
6:00 PM - 12:00 AM B1, B2, B3 Chsg Ch 13 10
3/10/2016 [12:00 AM-6:00 AM| A1, A2, A3
6:00 AM-12:00 PM|B1, B2, B3
12:00 PM -6:00 PM| A1, A2, A3
6:00 PM - 12:00 AM B1, B2, B3
3/11/2016 [12:00 AM-6:00 AM| A1, A2, A3
6:00 AM-12:00 PM|B1, B2, B3
12:00 PM -6:00 PM| A1, A2, A3
6:00 PM - 12:00 AM B1, B2, B3
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Rresare T fdbT (Zigzag Stacking)
. S RIS Double Zigzag (SUTER |IH: & ) (Chamber Size: 6 feet)

10 1st Paya
5
10 2nd Paya -
5 (]
&
150 3rd Paya ©
10 4th Paya
5
10 Wall
5
10 1st Paya
5
10 2nd Paya -
8 o
10 HE NN wra
10 J & (U 0 1 0 [] athaya
0 B I e
5
5(10(5| 30 [5/20 (5|2 |5/ 2|5 2|5/ 2|5/ 2|5/ 2|5 20 |5 30 [5/10/5
24 feet k
. 9 foTH1® Double Zigzag (CATHRX HIgGl: m') ( Chamber Size: 9 feet)
RN NN , I W | [
10 [@) [) ( 1st Paya
5 % J
o | Il BN B I = B fendpaya
5
o | I BN BN . ‘ B [srdeera
5
v | e ] | ‘ Bl (whee G
o | N I ’ B W e o
o | N NN BN N N e [stheaya
5
v | IHoNENONN () (o] o mme M |theaya
10 Wall
5
10 1st Paya
5
10 2nd Paya
5
10 3rd Paya
5
10 4th Paya °
s &
150 Sth Paya Y
10 6th Paya
5
10 7th Paya
5
10 Wall
5
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URELIGRGESICY

1 \ 0
o | [l HENR

o | I HE
o | OO 0

1t Paya

Ind Paya
3rd Paya
4th Paya
Wall

1st Paya

nd Paya
3rd Paya
4th Paya

Wall

51705 3 52 52 52 5252525205252 520520525 30 510°5
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O
2 PAY

(LOBAL FAIRNESS goodweave©
CREIHEaN
TAled Bavw gfAREfey Aurd
Tefay aféfres Aura
SFTHTR HTSHIUS!
RIS R0¢,
121 | Page

I fah-AuTer (ob¢ 3rTST)



