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The experimental tests were conductsaionica Swi
fluidizdoed combustor (TFBC) firing with peanut shell wit
modes (conventional, air staging and flue gas teatifudbtent
of 22.5 kg/h, secondary air rafich (Si@pied @toichiometricyyai
0.8..1 for excess&0PR2®ilica sand of particle sizBQqumgyenvas(
as the bed material at static bed height 30 cntaalzpvelt
distributor. The temperature and gas conced@atimd NO(
measured along the axial directions of the combustor. CO
experimentally investigated at the stack for all tests prior
calalating heat loss owing to incomplete combustion. Fly &
ash collector with the aim to calculate the heat loss due to
combustion efficiency was then calculated1bgseslirrethbe
revealed from tleeimemtal results all combustion modes, CO
with rising of excess air, while NO emission presented inv
emission seem compared with conventional combustion, flu
reduced the NO emissiole3@68p vimiair staging mode. Ut
conditiomembustion effi¢)ecany behieved at high (~99%).
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Proximate analysis (wt.%, dry basis| Ultimate analysis (Wi#4s)
Fixed carbon 20.1 C 38
Volatile matter 55.6 H 4.55
Moistucentent 10.3 @) 32.4
Aslecontent 14 N 0.69
Higher heating value (MJ/ 14.98 S 0.06

Moisture 10.3

Ash 14
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Biomass Wheat stri Sawdwgbod| Cottonse¢ Corncob
burs

Ultimate Carbon 26.7 49.7 44.2 40.95
analysis Hydroge 7.4 54 6.02 5.68
(wt.%, dry Oxyger 49.3 39.3 43.38 42.39
basis) Nitrogel 1.9 0.2 2.14 0.88

Sulfur - 0.1 0.18 0.22

Chloring - - 0.051 1.15

Ash 15.2 5.3 4.03 8.73
Proximate FC 5.2 26.5 21.18
analysis (wt.9
dry basis) VM 94.8 73.5 78.82
Calorific valug 10.81 17.42 15.8 14.4
(MJ/kg)
Moisture (%) 11 13.2 11.9 5.6
Mean particle - 0.964 1.35 1.47
diameter (mm
Bulk density 50 100 360 290
(kg/m3)

| AMahrhbud A et al.,(2010) ] )
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Fuel fe 8.5 10 11.85 9.54
rate

(kg/h)

Therma 107 134 123 104

load (k\
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Total ai 11€ 133 151 102 114 129 137 158 178 12| 140| 158§
(kg/h) 2
Excess 1.08, 1.24, 1.40

ratio
I A Mahmbud A et al.,(2010)
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1. Hopper 7. Roots Blower 13. Quench Tower 19. Induced Draft Fan
2. Screw Feeder 8. Orifice Meter 14. Quench Pump 20. Cooling Tower
3. AirLock 9. Preheater 15. Baghouse 21. Cooling Tower Pump
4. Air Jacket 10. Reheater 16. Scrubber 22. Stack

5. Combustor 11. FGR Blower 17. Scrubber Pump
6. Windbox 12 N' ogen System 18. "Plate and Frame" Heat Exchanger
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Combustion modes Direct Staged FGR
combustion  combustion combustion

Bed temperature (°C) 750 750 700
E. (%) 83 83 46
S (%) 183 91.5-137.25 80-100
Vong (Nm* min™") 0 1 1-1.44
Vpgr (N m® min~!) 4 3 3
Feeding rate (kg/h) 33
Bed material Silica sand
Density of bed material (kg/m?) 2500
Average particle size of bed 0.54
material (mm)
Static bed height (mm) 380
Weight of bed material (kg) 206

_|‘A

i Chyadioal.,(2012)
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B FGR without 2nd air preheating
105 ® N:without 2nd air preheating
A FGR with 2nd air preheating

11% O,

NO concentration (ppm) (@
x ¢

CO concentration (ppm) @ 11% O,
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2NO +QC - N+ 2CO (2.22)

2NO +2CQ%- N+ 2GO (2.23)

CO + NO + catalyst C+ 1/2N (2.24)
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1. Primary Blower 6. Stack 11Cooling Towe
2. Secondary Blow 7. Heat Exchar 12\Water tank

3. Screw Feeder 8. FGR Blower 13Water filter

4. Cyclone Pump 9. Mixing Chan

5. Ash collector  10Water pump
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Ultimatnalysis

&t%, asceived basis

ET

Proximate analy Heating
&t%, asceived ba] valuJ/kg
C|H O|N| S|W| A| VM FC| HHV| LHV

56.5 6.4% 35.3| 1.5 0.09 9.3| 5.7/ 65.4 19.¢ 17.7| 16.4
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Operating variable Ranged

Feed Rate 22.5 kg/hr (Full load)
Fuel Reanighell

Swirl number 2.76

bed Silica sand

Bed height (cm) 30

., 0,12 47 312 5@ & K

@s samplingggoint 0 35

Excess air (%) 2040,60k NOG6 .

Soichiometric oxygen ratio (Sb) |. , 080, LN O

Rcondarytaial air ratio .,0D, 100kNO. |,
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recirculation

Emission| Heat loss (%) due

Exces Inbed Combustig
] stoichiomet Incomplet
air (% Unburne; lcdOa

( oxygen ratf CO | NO carbof) corz\qt:)ustm g

Flue gas recirculation

22 0.8 3250 111]  0.11 0.17 99.72

42 0.8 3032 133 0.10 0.18 99.72

59 0.8 2639 159( 0.10 0.18 99.73

/8 0.8 2412 237| 0.09 0.18 99.73

20 0.9 1789 115, 0.11 0.09 98.80

42 0.9 897 147| 0.10 0.05 98.85

80 0.9 522| 243| 0.06 0.04 98.90

21 1.0 867| 153| 0.06 0.04 98.90

39 1.0 552| 161| 0.05 0.03 98.91

58 1.0 228| 207, 0.05 0.02 98.94
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Emission| Heat loss (%) due

Exces Inbed Combustio
.| stoichiomet Incomplet
air % Unbumet . C d U a
( oxygenrat CO | NO carbofg,) cor?qt;ustlc 9

Flue gas recirculation

80 1.0 223| 263| 0.05 0.02 98.94

22 1.1 258| 162, 0.02 0.01 98.96

43 1.1 219 209, 0.02 0.01 99.96

56 1.1 56 | 250| 0.02 0.00 99.97

79 1.1 27 | 284, 0.02 0.00 99.98
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T NKROOUIOKT nr GGORNEER KNG Kk NB& PR
gI NAT I3nT 1T O77 ®G6exl Oi h
T NKNEH ME mlﬁmllammu N nrj NI T RREERNLL] h
ST NNEAT O.
Height abo
T &IN the air %Q CcO NO | Temperatl
distributon  (ppm) | (ppm) | (ppm) &dA
(m)
1 0.23 17.10 5210 322 920.3
2 0.46 12.10 8024 532 926.1
3 0.95 9.98 4867 451 904.2
4 1.40 7.36 9531 325 1021.6
5 1.85 6.45 5312 250 1008.4
6 2.08 5.57 3125 198 999.4
7 2.57 5.01 1907 176 987.6

o N/

T NK N EH Ni& NOUESHD IMPATERNITOK N Inrj [NI] T REERNILI h
ST nNEAT O.

Height abc
T &IN the air %0 coO NO | Temperatl
distributo| (ppm) (ppm) (ppm) &d A

(m)

1 0.23 18.65 4725 286 913.8
2 0.46 13.91 7215 468 916.4
3 0.95 11.26 4451 413 896.9
4 1.40 10.01 7438 302 1016.4
5 1.85 8.44 2655 242 999.4
6 2.08 8.00 1648 218 985.6
7

2.57 6.88 1197 198 966.0
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T N KN EH Nk NOWERy (D IRBKIEEHKITOK N L [NI] Hj AEERNIL S h

ST NNEAT O.

Height abc
T &IN the air %Q CcO NO | Temperaty
distributo| (ppm) (ppm) (ppm) &dA
(m)
1 0.23 19.43 4260 243 882.9
2 0.46 15.21 6314 396 902.2
3 0.95 12.39 3971 339 870.1
4 1.40 11.17 5437 278 963.5
5 1.85 9.68 1824 236 945.0
6 2.08 8.99 1361 225 943.2
7 2.57 8.21 1162 212 928.8

ST NNEART O.

— N NN

T N KN EH N & NOWERy (DI BRISEHITOK N L [NI] Hj REERNIL S h

Height abg
T &IN the air %Q CcO NO | Temperaty
distributo|  (ppm) (ppm) (ppm) &dA
(m)
1 0.23 0., 173 /| 76| 641,
2 0.46 /4, 4.1 12/ 655,
3 0.95 / 1, 1/ 4 1/ 5 632,
4 1.40 / 0, 275 045 72/,
5 1.85 /I, / 40 010 733,
6 2.08 /., /[ . 2 006, 727,
7 2.57 7,1 725 002 714,
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T N KN EH N NOUERy DI IGUKHENITOK N L | NIT Hj RREEENEL h
ST NINEAT O.
Height abo
T &IN the air %Q CcO NO | Temperatl
distributon  (ppm) (ppm) (ppm) &dA
(m)
1 0.23 17.01 4865 286 936.1
2 0.46 12.76 6758 487 941.4
3 0.95 8.70 4991 436 914.7
4 1.40 7.54 12873 300 1040.2
) 1.85 /.86 5138 234 1028.6
6 2.08 8.21 4211 274 982.3
7 2.57 4.71 2891 164 970.5

SMT NINEART O

— N NN

T N KN EH N & NOYERy (DI IABKTEEHITOK N L [NI] Hj RIEERNIL S h

Height abc
T &IN the air %Q CcO NO | Temperaty
distributo|  (ppm) (ppm) (ppm) &dA
(m)
1 0.23 17.72 4438 264 919.5
2 0.46 /1, 5763 420 932.1
3 0.95 7, 5| 4587 391 902.3
4 1.40 6, 1 10261 285 1034.5
5 1.85 6, 2| 4257 240 1001.9
6 2.08 7, 7| 2443 260 966.8
7 2.57 4, 3| 1187 183 954.1
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T N KN EH N B NOWEEYD I6fENITOK N Lnrj [NI]- Hj SIEERNIL ] h
ST NINEAT O.

Height abo
T &IN the air %Q CcO NO | Temperat

distributor  (ppm) | (ppm) (ppm) &d A
(m)

1 0.23 /| 6, 165 016 663,
2 0.46 /I 2, 33/ 160 /7.5,
3 0.95 ! /s 154 13/ 655,
4 1.40 7,2 716 06. 744,
5 1.85 /7,0 131 005 731,
6 2.08 /., [ 715 024 71 2,
7 2.57 6,4 410 0. 3 /7.0

~ s

[ N K NEH Ni i NOWERY DI BOMTHEONITOK N I TRIT Fj RIEERNLL] h
SMT NINEART O

Height abo
| 8IN  the air %Q cO NO | Temperaty
distributor (ppm) | (ppm) (ppm) &dA
(m)
0.23 19.47 3321 192 871.5
0.46 16.08| 5120 320 889.4
0.95 11.65| 2910 292 845.8
1.40 9.87 7745 264 931.6
1.85 9.87 3364 201 920.4
2.08 11.75| 1104 252 878.5
2.57 9.67 548 221 869.9

N OO B W DN
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T N KN EH N NOUERy DI IBTaGHEGNITOK N L | NIT Hj REEEENEL h
ST NNEAT O.
Height abo
TGN thear | %G CcO NO | Temperatl
distributor  (ppm) | (ppm) (ppm) &dA
(m)
1 0.23 16.51| 5326 251 956.3
2 0.46 12.96| 7126 472 979.3
3 0.95 7.45 5297 390 935.6
4 1.40 5.22 15016 325 1032.8
5 1.85 6.63 6853 245 1009.3
6 2.08 8.76 4303 284 980.5
7 2.57 4.25 3058 163 959.3

T NKNET il E SN CABROHEK ROK N Ly [NI]- Hj NOEENNLL

NS TINNEAT O.

Height abo
T &IN theair | %G CcCO NO | Temperatl
distributor (ppm) | — (ppm) (ppm) &dA
(m)
1 0.23 £15 - 266 0/ 4 710,
2 0.46 /1, 431 2.5 734,
3 0.95 6, 4 261 13/ 71/ 6,
4 1.40 4,2 [/ 02 070 [/ ./ 3
5 1.85 5,0 240 016, 772,
6 2.08 7,6 031 05/ 726,
7 2.57 4,5 /00 /| 56 71/,
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NKNET NE & EERN COBROHER ROK N yrf TRIT H NSEENNLL

Height abo
TGN thear | %G CcO NO | Temperatl
distributor  (ppm) | (ppm) (ppm) &dA
(m)
1 0.23 18.19| 4321 200 901.3
2 0.46 14.22| 6224 370 942.5
3 0.95 9.21 4128 321 897.1
4 1.40 6.79 10473 284 976.5
5 1.85 9.32 3700 210 943.2
6 2.08 10.65| 2344 263 917.4
7 2.57 8.04 754 192 903.5
T NKNETF NE S EERAT CBROHER RO N i |
I A TINNENAT O.
Height abo
T &IN theair | %G CcCO NO | Temperatl
distributor (ppm) | — (ppm) (ppm) &dA
(m)
1 0.23 /| 6, 131 /| 41| 664,
2 0.46 /3, 306 1.7 71/ 6,
3 0.95 /., 1/ 0 065 66/,
4 1.40 5,1 6./ 03. 722,
5 1.85 /., 12/ 0.5 700,
6 2.08 Il / 03 037, 7.1,
7 2.57 7,2 415 012 672,

NIT- Hj NSEENNLL
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Height abg
T &IN the air %Q CcO NO | Temperatl
distributor  (ppm) | (ppm) (ppm) &dA
(m)
1 0.23 14.98| 5634 198 967.9
2 0.46 11.52| 7712 436 994.3
3 0.95 5.81 5701 407 961.3
4 1.40 3.02 16632 340 1068.5
5 1.85 5.26 7786 258 1049.8
6 2.08 7.38 4564 286 978.6
7 2.57 4.01 3346 140 951.4

TN K NGEA TRIENS EEXAT T ABKOHEN TOK N Ly [T Hj NOEENNLL

NS TINBNEAT O.

Height abg
T &IN . the air %0 CcCO NO | Temperatl
distributor  (ppm) |~ (ppm) (ppm) &dA
(m)
1 0.23 TEF 310 /| 500 726,
2 0.46 /0, 5/ 3 164 761,
3 0.95 4,7 3/0 120 721,
4 1.40 2 , /| 21 072 [ . 31
5 1.85 3,5 30/ 01/ [ . 172
6 2.08 6, . 071 046, 73.,
7 2.57 5,1 [ 23 /| 44 706,
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NKNET NE & EERA] CHBOHER ROK N rf [RIT Hj NSEENNLL

Height abg
T &IN the air %Q CcO NO | Temperatl
distributor  (ppm) | (ppm) (ppm) &dA
(m)
1 0.23 16.65| 4651 166 930.2
2 0.46 13.36| 6483 358 966.7
3 0.95 7.81 4411 310 922.8
4 1.40 4.98 12037 264 997.8
5 1.85 6.43 4463 212 974.2
6 2.08 8.64 2418 244 918.5
7 2.57 8.32 876 173 883.5
T NKNETF NE S EERAT OBRHER KO N i |
I A TINANENRT O.
Height aba
T &IN . the air %0 CcCO NO | Temperatl
distributor  (ppm) | — (ppm) (ppm) &dA
(m)
1 0.23 17.77 | 3599 157 918.6
2 0.46 13.97 | 5521 308 951.7
3 0.95 8.48 3236 272 905.4
4 1.40 5.64 8314 246 976.8
5 1.85 7.67 3524 200 953.2
6 2.08 10.76 | 1423 225 904.8
7 2.57 10.44 754 194 869.9

NIT- Hj NSEENNLL
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NKNET B E Q EHX5 OPSESKIRKOA h L n i T F EGNJY &
6T nNEAT O. , 6
Height abo
T &IN the air %Q CcO NO | Temperatl
distributon  (ppm) | (ppm) | (ppm) &dA
(m)
1 0.23 3.32 13442 221 964.6
2 0.46 2.46 32286 349 977.6
3 0.95 2.01 56229 47 990.8
4 1.40 0.61 61250 10 936.4
5 1.85 1.70 53447 62 831.5
6 2.08 6.64 25504 237 720.4
7 2.57 6.24 8625 315 590.4

-

5T NnNEAT O. , 6

N K NIEA: THRKENY EHZR] CAIBOHEENTOs h Ln 1 T | |

Height abc
T &IN the air %Q CcO NO | Temperat
distributo| - (ppm) (ppm) (ppm) &dA
(m)
1 0.23 4.00 9043 229 972.2
2 0.46 3.00 30900 395 980.6
3 0.95 2.50 52813 59 1006.7
4 1.40 1.00 58232 13 950.3
5 1.85 2.20 41640 76 843.1
6 2.08 7.56 20396 247 754.2
7 2.57 7.00 6700 337 613.6
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N K NFEA TRKENN EEAR CRIBENTOY h L n 1 T |
6T nNEAT O. , 6
Height abc
T &IN the air %Q CcO NO | Temperaty
distributo| (ppm) (ppm) (ppm) &dA
(m)
1 0.23 5.00 14719 342 986.5
2 0.46 4.11 19553 454 991.5
3 0.95 3.25 45801 77 1017.5
4 1.40 1.52 46344 32 965.6
5 1.85 3.39 33392 93 867.6
6 2.08 8.60 19555 278 767.5
7 2.57 8.01 6252 317 657.6
T N K N-EA TRKENS EERN CRBEENTOY h L n i T | |
6T nNEAT O., 6
Height abg
T &IN the air %Q CcO NO | Temperaty
distributo|  (ppm) (ppm) (ppm) &dA
(m)
1 0.23 6.45 6721 402 990.6
2 0.46 5.12 16884 526 995.6
3 0.95 4.04 39628 211 1034.5
4 1.40 2.27 42481 127 976.5
5 1.85 5.01 29654 155 885.6
6 2.08 9.10 16302 302 785.7
7 2.57 8.65 4927 356 685.9
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T N K N-EA TRKENY EERNT CAIRBERAN T  h Ll T 1 F EGNQ &
61 nNEAT O.
Height abo
T &IN the air %Q CcO NO | Temperatl
distributon  (ppm) (ppm) (ppm) &dA
(m)
1 0.23 5.62 8826 249 972.9
2 0.46 4.21 22325 357 982.7
3 0.95 3.92 37854 62 994.8
4 1.40 2.54 40221 41 951.7
5 1.85 3.36 31260 94 887.6
6 2.08 7.06 22301 203 832.3
7 2.57 6.35 6522 318 750.4
T N K N-EA TRKENS EERRT Caiomb N TOY h L ni T | |
6T NINEnT1 O.,
Height abc
T &IN the air %Q CcO NO | Temperaty
distributo|  (ppm) (ppm) (ppm) &dA
(m)
1 0.23 6.51 6522 297 983.7
2 0.46 5.34 18920 402 990.6
3 0.95 4.87 35206 101 1015.3
4 1.40 3.45 37112 65 972.8
5 1.85 3.98 25260 137 902.4
6 2.08 8.10 16021 232 854.5
7 2.57 7.21 3216 341 776.7




~

N K NFEA TRKENN EEROR OB N TOY h L n 1 T F |
61 NTNEAT O. ,
Height abo
TGN thear | %G CcO NO | Temperatl
distributor  (ppm) | (ppm) (ppm) &dA
(m)
1 0.23 7.89 8023 359 989.1
2 0.46 6.96 15362 491 995.3
3 0.95 6.03 28351 144 1025.5
4 1.40 4.65 33200 118 081.2
5 1.85 5.42 20241 221 922.4
6 2.08 8.97 14513 312 876.5
7 2.57 8.01 2836 364 802.3
T N K N-EA TRKENS EERRT ORI N TOY h L n i T | |
6T NINEnT1 O.,
Height abo
T &IN theair | %G CcCO NO | Temperatl
distributor (ppm) | — (ppm) (ppm) &dA
(m)
1 0.23 8.81 5247 428 992.8
2 0.46 7.84 13952 538 997.1
3 0.95 6.97 26584 223 1032.8
4 1.40 5.32 28862 162 990.6
5 1.85 6.32 16675 234 945.8
6 2.08 9.21 9880 348 904.7
7 2.57 8.70 2463 372 833.4
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T N K N-EA TRKENS FERRT O N TOY h L n i T | |
61 YNEAT O
Height abg
T &IN the air %Q CcO NO | Temperatl
distributor  (ppm) | (ppm) (ppm) &dA
(m)
1 0.23 9.62 | 5621.0¢ 349.00| 958.6
2 0.46 8.29 | 6625.0¢ 654.00f 946.3
3 0.95 5.63 | 7218.0¢ 582.00 1012.6
4 1.40 3.55 | 8427.0¢ 545.00f 9324
5 1.85 4.76 | 4921.0¢ 485.00/ 887.8
6 2.08 10.34 | 4022.0¢ 363.00f 851.3
7 2.57 7.62 | 2063.0¢ 272.00f 798.7
T N K N-EA TRKENS EERYT OhiombEsNTOY h L nl T | |
6T NENT O
Height abo
T &IN theair | %G CcCO NO | Temperatl
distributor (ppm) | — (ppm) (ppm) &dA
(m)
1 0.23 10.65| « 4332 340 974.9
2 0.46 9.32 5765 641 966.8
3 0.95 6.71 6258 557 1025.4
4 1.40 4.64 6819 536 940.3
) 1.85 5.84 4478 475 911.5
6 2.08 11.60| 3752 354 876.2
7 2.57 8.04 3048 212 805.1
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T N K N-EA TRKENS EERRT AN TOY h L nl T | |
61 YNEAT O
Height
~ . | above the
| GIN Air %Q CO NO Tempe,ratt
distributo,  PPM) | (ppm) | (pPm) &d A
(m)
1 0.23 11.21 4041 354 988.7
2 0.46 9.99 4890 630 999
3 0.95 7.19 5438 548 1052.5
4 1.40 5.75 6611 521 956.5
5 1.85 6.96 4264 428 940.7
6 2.08 12.45 3596 350 861.7
7 2.57 8.72 1312 280 826.8
T N K N-EA TRKENS EHRAT ORI N Ty h L nl T | |
01 K N EAT O
Height abo
T &IN ' theair %Q cO NO | Temperaty
distributor (ppm) | (ppm) (ppm) &dA
(m)
1 0.23 12.461 3725 386 998.7
2 0.46 11.39 4421 611 1018.0
3 0.95 7.96 4766 529 1073.0
4 1.40 6.22 5381 508 976.5
5 1.85 7.54 4008 419 958.6
6 2.08 13.36| 2890 344 897.6
7 2.57 9.06 1084 296 854.0
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N K N-EA- THKENS EERAI OplBOBsN Oy h i n i T F |
61 YNEAT O
Height abo
TGN thear | %G CcO NO | Temperatl
distributor  (ppm) | (ppm) (ppm) &dA
(m)
1 0.23 10.76| 2551 498 908.7
2 0.46 10.50| 3122 597 913.5
3 0.95 7.01 2810 588 987.1
4 1.40 3.48 3625 502 943.6
5 1.85 4.35 2015 452 912.7
6 2.08 6.06 1004 291 899.4
7 2.57 4.77 588 195 851.2
T N K N-EA TRKENS BB CRlo N TOY h L n i T | |
6T NENT O
Height abg
T &IN . the air %0 CcCO NO | Temperatl
distributor  (ppm) |~ (ppm) (ppm) &dA
(m)
1 0.23 11.79 | 2338 487 916.4
2 0.46 11.53| 2838 582 920.6
3 0.95 8.04 2412 568 1005
4 1.40 4.51 3255 459 955.3
5 1.85 5.38 1488 417 926.9
6 2.08 7.09 632 277 914.6
7 2.57 5.80 449 220 876.6




T N K N-EA TRKENS EER CAE N TOY h L nl T | |
61 YNEAT O
Height abg
T &IN the air %Q CcO NO | Temperatl
distributor  (ppm) | (ppm) (ppm) &dA
(m)
1 0.23 13.05| 2202 457 933.2
2 0.46 12.26| 2657 537 940.9
3 0.95 9.86 2056 510 1014.7
4 1.40 5.99 3158 432 965.4
5 1.85 6.36 1019 399 895.5
6 2.08 7.73 389 318 855.9
7 2.57 6.19 123 285 827.9
T N K N-EA TRKENS EERR ORI N TOY h L nl T | |
6T NENT O
Height abg
T &IN . the air %0 CcCO NO | Temperatl
distributor  (ppm) |~ (ppm) (ppm) &dA
(m)
1 0.23 14.11 1964 427 943.5
2 0.46 13.45| 2135 495 959.7
3 0.95 11.02 1847 466 1023.4
4 1.40 7.01 2344 408 978.9
) 1.85 7.75 742 375 961.2
6 2.08 8.63 203 339 035.8
7 2.57 7.14 94 331 891.6
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