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Lignjte-ProXiméte Analvsis

Source SHIDYITRY. . 9. Sk
Sample
No.l No.2 Average

Moisture .in Dry lignite % 17.80 17585 17.83
Ash o i Jine Dey, lignite s 6.68 “ 5 el 6.62
Volatile matter - ,in Dry lignite % 47,77 49500700 47 85
Fixed carbon ,in Dry lignite % 2775 28.07 27.91

Calorific value vin Dry lignite %
' cal/gm. 5661.0 5726.0 5693.3
0 ° 10248.5

Btu/s1lb. 10190.0 10307,
Net. Calorific value '
, Iin Pry lignite %
Cal/gm. 5489.0 §333.0 1
Btu/lb. 8880.0 9096.0 9938.0

e e . ———— — —————— — ——— o - —— T — g ——



ULTIMATE ANALYSIS

RUN no. H (03 N CIJR.ASH‘ Sulfur 1\’l:IlISn.qI O'x
1 488 5.3 1018 UE.5FE T 2493 7 “8.58 16
2 4.81 67.47 7% 1.7 . 6.80 2,28 . 5.30 12,23
3 4.83  67.80 1.18 6.84 2.22 4.84  12.30
5 4.70 . - $5.96- . 1.14 .- 6.83 2.22 7.42  11.93
6 4.78 6705 - 1.16 . .6.75  2.92°.  5.89 12015
7 4.65 65.16  1.13'. .6.54 ' 8.54

2.22

11.76

% CORRECTED ASH

% % MOISTURE

40
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TABLE 1 THE DATA OF SIEVE ANALYSIS
COAL CRUSH BY HAVMER MILL -

‘coal size sleve weight sieve weight coal weight S owt.
: +coal weight ;

( om ) . (g) ) (g
e, 331.52 333.94 - 2.49 0.484
63-175 393.15  399.75 0.56 0.112
75-108 305.18 308.60 3.42 0.684
 106-150 358.07 ©  367.44 9.47 1.875
150-425 370.93 417.39 46.46 9.295
425-600 399.72 439.34 39.62 7.927
600-1000 436.70 521.20 84.50 - 16.906
. 1000-2300 - 438.48  638.84 ©200.36 10.086
52300 491.18 80428 11841 22.630
‘total wt.  499.82

Sieve analysis

coal eru=h by hommer mill

SO

_ .7
| L
D_‘?_r — : J'—'l'—" ; P‘z T ;. Y ke T .

<63 . €3-75 75-106 106150 150-425 425-600 €00-1007000-2300  »>Z300

~

eSSy

N
N

R
\L

M

COAL SIZE ( pm )
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TABLE 2 THE DATA OF SIEVE ANALYSIS

COAL CRUSH BY PALL MILL. (1/2 hr.)

' coal size (um)

coﬁ-_l size sieve weight sieve welght coal weight % wt.
: +coal weight e -
¢ m ) (g) (g) (g)
< 63 331.52 334 2.-4_3 0.4969 :
63-75 399.19 ©.399.26 . 0.07 - 0.0140
75-106 305.18 399.46 94.28 18.891
106-150 ; 358.07 632.15 274.08 - 54.018
- 150-425 370.93 494.09 123.16 24.678
425-600 389.72 403.21 3.49_ - 0.6993
600-1000 . 436.7 - 438.2 1.5 0.3005
> 1000 438.48 438.48 0 0
Total Wt. - 499.08
f-\-t -
Sieve analysis
coal crush by ball mill (1/2 hr)
60 _
50 — 5
30
r
7
Y ¢
. A, /A o =k
( T T ' Sy
<63 63-75  75-106 - 106—150 150-425 425-600 600—1000  >1000
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TABLE 3 THE DATA OF SIEVE ANALYSIS
COAL CRUSH BY PALL MILL ¢ 1 HR.)

coal size

sieve weight

sieve welight

+coal weight

coal weight

S-wt.

COAL SIZE {m)

¢ jm ) tg) ) ()
S T8 -t 98)ihe 332.92 1.4 0.2797
75 - 106 205.18 - 369.99 64.81 ° 12.951
106 - 150 358,07 761 422.93 © 84.518
150 - 425 370.93 379.45 8.52 ' 1.7026
425 - 600 399.72 1401.96 2.54 0,4476.
> 600 136.7 437.2 0.5 0.0999
Total Wt. 500. 4
Sieve anglysis
coal eruzh £y ball mill (1 br.)
-
J r'"../' /'.’,
: & g =3 , :
<78 TE—10E 10 —150 1E0—425 4 Z5—G00 > 20

43



“"TABLE 4. THE PATA OF SIEVE ANALYSIS
CCAL CRUSH BY BALL MILL ( 1.5 HR.)

coal size

UJn.[

sieve weight sieve weight ccal weight

(g!

+ coal weight
(g ;

g

by
- 75-106
106-150
150-425
425-600

>600

331.52 °
305.18

358.07
370.93

399:72-
436.7

' 339.07

7.55

379.4% i
764.85 ~ 406.78

378.33
401.59
426.7

1.4

1.87

0

Total Wt. 437.87

1.5184
14.817
81.704
1.4363
0.3756

0

P g '_ -
Steve. analysis
hr.

eoal crush by bail mill (1.8 ¢

}

© 80

=

30 =
20

10

\'\
\\ N

"™y
e
\‘
™,
X,
\\\\

BT T
™,
A

N
\\$

g
N

NN

N
NN
N\

N \.\“*.\".. \,

T75-106

L

106=150 150425
COAL SIZE [um)

425-600

>60G
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‘d3unazeInnshn sieve analysis

1daaaﬂnta1aﬂwﬁatﬁutn1anﬁ1&atdno ﬁoiﬁﬁﬂaaoﬁauaaﬂnﬂﬁuﬁ1ﬂﬁﬂ
auazo I uAind eedutuaTL e niiKes < 150 um.

A3 1 wedudufuakau hammer mfll fuidotwntiascfivnna
HU?ﬂU1u1nuaanﬂuuuﬂuuuﬂn > 150 um. uﬁa 87 % uunﬁuaonﬁuuuﬁaaana 150
um. fovuan - | o

a19797 2 KA uAuAidiauA1suakae hammer mill ud2uuatkae ball
mill tﬁutﬁaﬁ 1/2 gy, tﬂa1La11aﬁﬂuﬂauuﬁ1ﬂu%u1uau1nuaahnuﬁnﬁﬁaa
( <150 um.)USzuE 74 S ﬂcuﬂ1u1¢ﬂ1un&10

a13198 3 A18udufdinun1suakie hammer mill uﬁﬁuwun§1ﬂqu ball
mi1l 15uiaan 1 gu. waSiasashisunanuia uuuﬂauaannuuuﬂnaanw%1ﬁﬂssuna
987 % ﬂaﬂu%nﬁmuﬂnwa

a1579fl 4 #iEniAuaiuiuansent 3 wanliaartunnsuai e 1.5 g,
uﬁuﬁwunﬁtﬂﬁwsﬁuu1auuﬁﬁ ﬁu%uwauuﬁnuaaﬁ1uﬂuﬁﬁaan1ﬁ1HUssuﬁu 88 &

Azt finin A-uduAunking, hammer mi1l uln uaﬂ1ﬂ1u ball mill i32an
ﬁtun1vﬁu1uﬂ11unn11aunﬁu 1 du.



AR WVELSCITY (m, s )

Between air velocity and height of manomiter

Calibration curve

Air velocity Height of manomiter
Am/s) & 1/2
(em. ) (em. )
0 e | 0
2:1 0.3 0.55
3.7 8 1.1
6 3.6 _1.9
T.9 6.6 2.587

Calibration curve

Air vel. V5. height of maromiter

10

©
LY.

Lo

; h

HUIGHT OF MANOKITER (zm.)

4
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_TABLE 5 Yoganrswiadnubnuassinouns < 150 pm ussuna 85 8
aufit181”1e 1fn

—— i ———— . —— ——— T —— T — o —————— ——— T ——— i T o i S T ————

Laanfidou wn.aam wuLAoufinden  un. ana+duiy % Laay
CH3.) (n¥u) au (n¥M) whozu (n%w) - aanudu '
2 0.3012 1.0049 1.2252 8.75
0.3360 1.0073 1.2650 8.43  8.59
4 0.2928 1.0002 - 1.2424 5.33
' 0.3412 1.0026 1.29386 5,27 5.30
6 0.3301 1.0021 1.0046 4.86

0.3651 1.0117 1.3308 4.82 4.84

i  —— s o —— T i ——— " ——— —— . T S o T —— — S " —



Run nu; 1 ) coeSize of teosl < LBO0pm vooi 85 %

Drying time of coal i 2 hr
% Moisture of coal _ 8.59 %
Flow rate of coal e = 12 Kg/hr
Air velqcity : - 7.3 mls
Time ¢ min.) | Temperature (°C) .1
-30 o860 Preheat furnace
0 860 :
2 880
4 900
6 910
8 900
10 820
2 920
14 940
1€ 970
18 880
20 980
Temperature:of flue gas = 320 4
T €0, = 13067 3 0, = 8%

]
-1
o
ea
69

ge = A N,& Other gas



Run no. 2 Size of coal < 150 um R 3

Drying time of coal no4 hr
% Moisture of coal *f'  5.3_%
Flow rate of coal i#°11:4 Rg/hr
Air velocity 727 m/s
Time ( min.) Temperature (°C)
-30 860 Preheat furnace
S Hox ey
2 820
4 840
6 900
8 910
10 250
12 970
14 980
16 970
18 885
20 980 ,
2 1020
24 1025
25 102%
' Temperature of flue gas = 450 *c
COp = 14.4 % 0, = 9.7 %
GO = 0% N, & Other gas = 79.9 %



Run no. 38

50

“Size of coal ¢ 150 um R 1 Je

Drying time of coal 6 hr

% Moisture of coal 4.84 %
Flow rate of coal 112.15 kg/hr
Air velocity & ' 7.3 m/s

Time ( min.)

Temperature (°C)

-26

e O e N O

10

12

14
16
18
20

860 : _Preheat furnace
900 '
945
8960
980
880
985
360
870
980
1000
1020

Temperature of flue gas .= 320 ‘c

CDls-
@© =

1

2s
0%

11.8 %
78.4 %

. O
N, & Other gas



TEMPERATURE (% §
{Thousands)

TEMPERATURE ("C )
(Thousands)

o P L el __ A
Mudsifoen o mauzuzoenwRy il

FIG.1 TIME VS. TEMPERATURE

coal =lze <150 pm, Smolsture — 859 &

1.04

2 4 6 & 10° 12 14 15 18 20

TIME ( min.)

FIG.2 TIME VS. TEMPERATURE

‘eoal size < 150 um, Smaisture = 53 %

1.02

TS T T = I T T 7 T T :
4 € & i0 12 14 16 18 20 2z o4 25

TIME ( min )



TEMPERATURE ("c )

" 0.98 5

(Thounanqs)

0.21 A

FIG.3 TIME VS. TEMPERATURE

coal size < 150 pm, & moisture = 4.84 §

1.02

10% =0

D.e8

0.87
0.96 o
0.95 -
0.94 -
093~
0.92 —

g
TIME ( min )

T
10

T
12




RIN NO. 1

SUMMARY OF MATERIAL BALANCE

IN PUT
COAL - - . 100.00 Keg.
INOMING DRY AIR 1115.52 Kg.
MOISTURE INCCMING AIR 24.01 Kg.
TOTAL 1239.53 Kg.
QUT PUT
CINDER (ASH) c 6,53 Kggu -
DRY FLUE GAS ) 1223.39 Kg.

WATER VAPCR IN DRY FLUE GAS  74.36 Kg.

TOTAL 1304.28 Kg.

i e e

SUVMARY. OF ENERGY BALANCE

IN PUT - M Cal.

1) GROSS HEATING VALUE OF COAL 569. 40
TOTAL . 569.40

T PUT M Cal.

1) SENSIBLE HEAT OF DRY FLUE GAS 83.65
2) ENTHALPY OF WATER VAPCR IN FLUE GAS 6.07
.'3) RADIATICN ' 479.68
TOTAL 569.40

% EXCESS AIR = 128.47 %

% ERR(R = 5.2

PERCENT

*  100.00

PERCENT

14.69
1.07
84.24

s e

: 100.00

B3



" RN ND. 2
SUMMARY OF MATERIAL BALANCE

IN PUT _
COAL 100.00 Kg.
INCOMING DRY AIR © 1056.48 Kg.
MDISTURE INOOMING AIR 24.01 Kg.

TOTAL 1180.49 Kg.

- CINDER (ASH) : 6.80 Kg.

IRY FLUE GAS 1204.38 Kg.

e e . e e e

. TOTAL 1283.78 Kg. % ERRR = 8.7

e e s 2 e e

SUMMARY OF ENERGY BALANCE

IN PUT . MCal. PERCENT

1) GROSS HEATING VALUE OF COAL 569. 40 100.00
TOTAL 569.40 3
_ouT PUT  Mcal. PERCENT
1) SENSIBLE HEAT OF IRY FLUE GAS 122.64 . 21.54
2) ENTHALPY OF WATER VAPCR IN FLUE GAS 4.07 0.71
3) RADIATION 442.69 77.75

TOTAL _ 569.40 100.00

% EXCESS AIR = 82.85 %



RIN NO. 3
SUMMARY COF MATERIAL BALANCE

"IN PUT $
COAL 100.00 Kg.
INCCMING DRY AIR 1278.57 Kg.
MOISTURE INOOMING AIR 24.01 Kg.
“TOTAL 1402.58 Kg.

| OUT PUT -
CINDER (ASH) 6.84 Kg.

IRY FLUE GAS 1438.05 Kg. -

WATER VAPCR IN DRY FLUE GAS 72.14 Kg.

TOTAL

e e e e

1517.03 Kg.

SUMWARY OF ENERGY BALANCE

IN PUT

o e i e e e

1) GROSS HEATING VALUE OF COAL
TOTAL

OoT PUT

1) SENSIBLE HEAT OF IRY FLUE GAS
2) ENTHALPY OF WATER VAPCR IN FLUE GAS
3) RADIATICN

% EXCESS AIR =

M Cal.

138.12
- 3.67
427.61

s e g e

563.40

50.90 %

% ERR(R = 8.1

PERCENT

100.00

PERCENT

 24.28
0.64
75.10

100.00

55



f3ukantanm :ansnlef 1-3

_ 1un11naaaagnﬂiﬂﬁﬁuﬂuuu1n < 150 pm. vssunm 85 % Bulu  Tas
HoAnwada Aawdu | | '

Arsnaaasalousniin 1¥11a1tunNsdutATYsEIa 30 unflnegas burner
ugangiifis 860°C Midudunsdufiniou 2 su. BodaruduiuSoodussua 8.6 &
178 furnace tavoxelubod1kBu gas burner i1wseboidudisdn dolu gas
burner u¥2 wehmduasarwrsagnivine tiindond 1¥orardmlvysEae Bunfi
© %918u¥u gas burner UsIngArhmduanursnanintisorurk WwaIWdky  panp®
Wi aganinansiannasi Snftos  snliufi3ugoduidon asunsefodwdumun  1uan
wf Aafinbeidhoidos  SnasbountuiBussus o Kol iwsrsssuunnstondnubuuas
A1958U1Y flue gas 1dAnD

1wnsnnancnXedl 2 fnntsavfinufui Gutraaunm 4 zu. . REYY TERTT
uionsauindany 5.3 & Arstaiulindoilidoduin1anfispangligenin 800°c fku
- gas burner ulwuAmAukiy coal burner #iufl wavsIAgIMARANNIARNAR
edehoiilos  whidonarosiufonnfit 20 ssuutioudnuiindniia(twssrsdau
Aanile bunker) SoKosiAw coal bunker #auilusvue 11 fo1finsBondusu
(Iutuadnshoiitos  1uarIwii AnBuAndannanaaasafsian  nasiaunuzasiuan
Cutiosas  HouBunasiannnisfinaiedransniuiuvdas fnfinnsseuny flue gas
ch ' ' '
' 42mnrsvnaosnbed 3 AnsounsduduiBuiaan 6 #u. idofwnien
1u§uuﬁwn11§n1u§uaa;Ua11ﬂﬁn1nua=1ﬂa&1¢ﬁatdaa paugd  AuuiFandnnana
aosrfefl 1 uar 2 whfnqsBoun¥uzosivarivi Enlosuassruubonnsdmautieg
Hywn i Sui AsdRulunnsnaansabef 2 e |

annhednuananmaasiniticsafiniadn  dwasaku gas burner 1¥ ifia
Suianaugangligondn 800°C wasidiasuushruduaeiniidudinanininiking ol
a1nd1t Bunasui dosunan

| 1). n1s#Auvasiia coal burner 1HausatunsAfintudasas i Su
turbulent flow ﬂaasnﬁuuaﬁwﬂﬁnaﬁ1uﬂuﬂﬁuawvﬁduaulﬁanﬁﬁtuﬂlnﬁiﬁﬁ

2). Aasouduiiniforliaauluanas  wudnshouiufioutBuiaan 6 Bu.
setniubitisaddwtufouiBuiaan 2 uay 4 gu. BedoiamiBannatsifuBuvas
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TuASOUNIAIUAR 2 ﬁu.dqﬂnawuﬁumuﬂaé@ﬂ1uuﬁu 8 ¢ Fiftwonafzehnbidnudu
qnﬂaiﬂiﬁaﬁ1aﬁaldno Kefiutunsnnansnkshotiute fon1¥ira11snrsounsAu
fuun 2 du. ;

3AANSYiAseh flue gas ﬂLnnaﬁnﬁﬂﬁLu11uhuaouah1uﬂu.Tau?ﬁ
Orsat Analysis 1dwunagaiSuousnauonishifan  Sowaasuikin nrsiuring
zashufinunar i SuaiAnfuad19duysk (complete combustion) wS0a121 Buiwsne
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Run No. 4 : Size of coal . 250 - 500 nm.
Drying time of coal 2 hr.

% Moisture of coal 8.61 %

nrsnnaosha¥efinudn  ussrud¥gA R o1 dnafastindutul Brtuin
A= : S 3 iy e 1 .
zZoneNARTHYB YL AN nﬂunuéana1nnnaqu%tvaaquuuﬂﬂaatnﬂujaaﬂnu1 burner
Ussuna 6 em.$91ddw19nk11 funtnaansha Ui



Run . no. 3 Size of coal 150-250 um
h

2

Drying time of coal 2 hr
% Moisture of coal 7.42 %
Flow rate of coal . % 12.69 kg/hr
Air velocity : : 7.3 m/s
Time ( min.) e e s R e
=20 900 Preheat furnace
0 8§90
g 380
4 920
6 930
g 940
10 950 :
19 960 Flue gas temp. = 374 C
14 965
16 875
18 8980
2 1020
22 1025
24 1040 Bt ghna ond w40l 20
26 1040
605, =, 1854 0, = 8.4 %
o = 0 %5 M,& Other gas = 78.1 %



Run no. & Size of coal 75-150 um
Drying time of coal : 2 hr
% Moisture of coal 5.89 %
Flow rate of coal B kg/hr
Air velocity ' ' 7.3 m/s
Time ( min.)  Temperature (°C) Al e
-30 910 Preheat furnace
0 900
2 840
4 860
6 880
8 890
10 910
12 920
14 94
Temperature of flue gas = 315 C
Sho = 185 % : Op = A5 8%
CO: = 0 % Np& Other gas = 74.1 %

60



TEMPERATURE (°C )
(Thousands)

TEMPERATURE ("C )
{Thousands)

o P - !
fMuUTRANEY A9 TUIRIRI0LRY

FIG.5 TIME VS. TEMPERATURE

coal mize 150-250 jm. Smoisture=7 42%

1.1
1.98 =l

1.06

0.86
0.84 —

0.82 —

0.8

L2 4 8 a8 106 .12 14 16 18 20

TIME [ min)

FIC.6  TIME VS. TEMPERATURE

coal =ize 75—-150 pm. ® maisture—5.89 ®

0.99 -
0.96
0.97 -
D96
0.85 -J
0.94 -
D93 —
0,92 —
D.91 -

0.9
089 ﬂ
0.88 —
D.87 —
0.86 ~
0.B5 .
0.84
0.83 -

0824 .

081 —

i 1, v
——Tulo DnHEATER

=y |
LTut - -
HEATER

08

TIME { min.)

12 14
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SUYMARY OF MATFRIAL PALANCE

¢

i IN PUT :

COAL : 100.00 Kg.
INCOMING DRY AIR Lo 11380 Kl
MOISTURE INOOMING AIR 24.01 Kg.

TOTAL 1257.71 Kg.

: OUT PUT :

CINDER (ASH) ; 6.75 Kg.
DRY FLUE GAS . 1248.20 Kg.

WATER VAPOR 'IN DRY FLUE GAS - 73.73 Kg.

TOTAL 1328.68 Kg.

e e

IN DUT ' M Cal.

1) GROSS HEATING VALUE OF COAL * 569.40
TOTAL . 569.40

OQUT PUT M Cal

1) SENSIBLE HEAT OF DRY FLUE CAS 117.4
2) ENTHALPY OF WATER VAPCR IN FLUE GAS 5.59
3) RADIATIQN : 446.38
TOTAL 569. 40

= 117.54 %

% EXCESS AIR



RUN NO. 6

- SUVMMARY OF MATERIAL BALANCE

QOAL
INCOMING DRY AIR
MOISTURE INCCMING AIR

e .\..E“}L

ouT PUT
CINDER (ASH)
DRY FLUE GAS

AATER VADROR IN DRY FLUL GAS

TOTAL

190.00 Kg.
1093.33 Kg.

1217.34 Kg.

6.75 Kg.~
1275.01 Kg.

% ERRCR = 1.28

————————

'SUMMARY OF ENERGY BALANCE

1N PUT M-Cal. PERCENT
1) GROSS HEATING VALUE OF COAL 569.40 100.00
TOTAL 560.40 :
T PUT M Cal PERCENT
1) SENSIBLE HEAT OF DRY FLUE GAS . £8.15 15.48
9) ENTHALPY' OF WATER VADOR 130 FLUE GAS 4.15 0.73
3) RADIATION 477.10 83.7
“TOTAL 569. 40 100.00
% EXCESS AIR = =  39.86 %
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Run no.

Led
{

Size of coal < 150 pm
Drying time of coal
% Moisture of coul

Flow rate of coal

85 %
cwZ hr
8.54 %
12.88’kg/hr

Time ( min.)

Temperature (°C)

—— e e ——

(=]

[+-= B = & TN <9

10
12

14

16

18
20

24

26
28
30
32

36
38
40

42
44

46

48

—— e e e e e e e

880 . Air vel. = 7.39 m/s
850 =138 ‘0 =0s
870 0,= 4 %
910
930
940 Flue gas temp. = 362 C
950 . Flue gas temp. = 375 °C
960 Air vel. = 6.76 m/s
980 Flue gas temp. = 38¢ °C
990 0,=5%,0=0%
1000 S a0;=19.35 %
1000 _
1000 Flue gas temp. = 400°C
1020 Air vel. = 5.98 w/s.
1020 Flue gas temp. = 410 °C
1020 @,=11.5% ,=0%
1020 0, 35y
2028 Air vel. = 4.89 m/s
1030
1040 Flue gas temp. = 430 27
1040 ,=13% ,00=0%
1040 0,= 10.2 %
1040
1040 Flue gas temp. = 478 °C

1040

| bk
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Proximate analysis Corrected proximate analysis
moisture 17.83 & : . = 5.30 %
ash 6.62 % = 6.62/82.17(100-5.3) = 7.63 %
volatile matter 47.65 $ = 47.65/82.17(100-5.3) = 54.92 %
fixed carbon 27.90 % = 27.80/82.17(¢100-5.3) = 32.15 %

total = 100.00 % _ : total = 100.00 §
sulfur | 2.22 %

combustible matter = VM + FC = 54.82 + 32.15 = 87.07
Ve = VM / (VM + FC ) = 54,92/ 87.07 = 0.6308 = 63.1 %
Fe = FC 7/ (VM + FC ) = 32.15/ 87.07 = 0.3692 = 36.9 %
He = Ve(7.35/(Ve+10)-0.013) = 63.1(7.35/(63.1+410)-0.013) = 5.52 %

Ce = Fe+0.9(Ve-18) = 36.9+0.9(63.1-18) = 77.49 %

Ne = 2.10-0.012Ve = 2.10 - 0.012 (63.1) = 1.34 3

H = (5.52)(0.8707) = 4.81 % :

C = (77.49)(0.8707) = 67.47 3

N = (1.34)(0.8707) =.1.17 &

$ Corrected ash = 7.63 - (3/8)(%S) = 7.63-(3/8)(2.22) = 6.80 %
O (By difference) = 100 - (5.346.8+2.22+4.81+67.67+1.17) = 12.23 $

Ultimate Analysis

Moisture 5.30 %
Ash (correct) 6.80 %
Carbon S 6T7.47 %
Total Hydrogen 4.81 %
Sulfur 2.22 %
Nitrogen 1.17 &
Oxygen 12.22 %
Total 100.00



RUN NO. 2 Flue gas

Lignite Feed = 11.4 Kg/hr. Analysis,Volume %

Gross heating value = 5693.5 cal/gm Dry Basis

Moisture R R T 7 COp = 14.4 %

Ash : =  6.80 % O '=- g 0w

C = 67.47 % Co = 0.0 %

H = 4.81 % N, = 75.9 %

o 8 19083 % Temperature = 450 °C

N = 1.17 % = 842 °F

S = " 2.22 % Incoming Air (assume )

Total 100 % Temp.= 32°C = 89.6'F

Wet bulb temp.= 27°C
Pfessure = 760 mm.Hg

Basis 100 Kg. coal as fired
Material Balance
1) Weight of cinder

Assume - NO fly ash

- Cinder no combustible carbon
Weight of cinder = Weight of ash = 6.80 Kg ash|(100 Kg cinder)
' (100 Kg ash )

6.80 Kg of cinder
2) Weight of dry flue gas

Assume - Loss of carbon in smoke and cinder is neligible
Carbon Balance '
C in flue gas = ¢ in coal - ¢ in cinder
67.47 © Kg.
67.47/12 = 5.62 Kg.mole
5.62 Kg.mole C ]1 Kg.mole CO, |100 Kg.mole of dry flue gas
|1 Kg.mole c| 14.4 Kg.mole coO,
= 39.05 Kg.mole dry flue gas




7

Total dry gases

CO, = (39.05)(0.144) = 5.62 Kg.mole = 247.28 Kg.
0, = (39.05)(0.087) = 3.79 Kg.mole = 121.28 Kg.
N, = (39,05)(¢0.758) = 28.64 Kg.mole = 835.82 Kg.
CO= 0Kg. | : I : :

‘Total = 1204.38 Kg.

'SOZ in the :stack gas is ne;lgible

3) Weight of air supplied

Assume -  Nitrogen content of the cinder is neligible
Nitrogen balance :
N, in com!ng'air: = N, in flue gas - N, incoal
_ = 835.83 Kg. -1.2 Kg.,
= 834.62 Kg. | 1 Kg. mole
| ' | 28.2 Kg.
= 20.8 .Kg.mole |
An coming air = 834.62 Kg. N, , 21.0 Kg.qa
| 79.0 Kg.N,
= 221.88 Kg. |.1 Kg.mole = 6.93 Kg.mole -
| 32 xg.
Total dry air = 834.62 + 221.86 = 1056.48 Kg. _
From humidity chart Fig.5.3 Stoich 1 ,H = 0.0220 1b H,0/ 1b dry air
H,0 in incoming air = (0.0220 1b H,0/ 1b'dry air)(1081.33 Kg.dry air)
= 24.01 Kg. '
4) Weight of water vapor in flue gas

0y

H,0 incoming air . = 24.01 Kg.
Moisture in coal : ST =S : = 9.30 Kg. -
Combustion water = 4.81 Kg.H, IIB.O Kg.H, 0 = 43.29 Kg.
| 2.0 Kg.H, '
Total = 72.80 Kg.

= 4.03 Kgmole



Summnry'o! material balance

1

6.8 Kg.
204.38 Kg.

gas '72.&0 Kg.

Input - Output
Coal 48 i1 e | I Ciznder(ash)
Incoming dry air 1056.48 Kg. Dry flue gas
Moisture in coming ' Water vapor in flue
'__air 24 Kg.

Total IIEETEE Kg. Total
5) Percent excess air
Total oxygen supplied = 6.93
0, in excess = 3.79 - 1/2(mole of CO) = 3,79
0, actually consumed = 6.93 - 3.79 = 3.14
% Excess air = 3.14/3.79¢100 = 82.85

Energy balance

Heat input = 100 Kg.* 5683.5 Cal/gm.*1000 = 568.4 *
: : = 569.4
Heat output
1) Sensible heat of dry flue gas
5.268 Kgmole CO, | 8.8 Cal.|(450 - 32 "C)|1000 gmole
_ gmole C ‘1 Kgmole
3.78 Kgmole O, | 7.2 Cal.[(450 - 32 "C) 1000 gmole
gmole C 1 Kgmole
28.64 Kgmole N, | 7.1 Cal. (450 - 32 'C) 1000 gmole
) gmole’C ' 1 Kgmole

2) Enthalpy of water vapor in stack gas

1

10

Heat of vaporization of water at 89.6 = 1042 Btu/lb
8.2 Btu/lbmole 'F
530 Kg.[1042 Btu/lb + 1 lbmole | 8.2 Btu|(842-88.6)°F 1(2.2 Ib.

Cp avg. from $8.8 'F - 842 'F .

283.78 Kg.

Kgmole

Kgmole
Kgmole
-%

Cal.
Mcal.
23.26 Mcal.
11.14 Mcal.

87.97 Mcal.

18.0 1b. |
= 161464.3 Btu
: [
= 4.07 * 10 Cal

(1bmole) (F)

1 Kg.



3)

1)

1
2)
3)

Heat 1038 by rndlation and unnccounted

33

= 569.4%10° - (23. 26 + 11.41 + 87. 97 + 4.07 ) = 10 Cal.

= 442.69 s 10° _cal.
= 442.69 Mcal.

Input:
Gross heating value of coal
: ~Total
_ Output
Sensible heat dry flue gas
Enthalpy of water vapor in flue gas
- Radiation |

Total

Percent
100.00
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