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ERE I Bl Abstract

Research on performance of preheated coal for

blast furnace injection

Abstract

PCl could reduce coke ratio, wutilize coal resource effectively, decrease
environment pollution and reduce the costs of hot mental production if the technics of
powder coal injection into blast furnace is used. However with the quantity of powder
coal increasing, the heat consumed on heating and cracking the powder coal is also
increased. In order to compensate the heat consumed, the Hot-blast furnace must
provide the wind in higher temperature, and the cost of production increases
accordingly. Now most puddling operator put their emphases on perfecting the
technology of blast firrnace blowing coal powder and improving the details of it.

It has been proved that the powder coal couldn’t be used fully, and the unburned
coal would be liberated from furnace roof in the condition of high coal ratio. So raising
coal combustion rate in the blast furnace is the key for powder coal injection.

Based on the injection materials of BF used by Baosteel, the experiment studied
the transformation of coal properties after heating in laboratory. The safety of heating
process and the influence of coal transportation were analyzed. According to the actual
conditions of BF, the reasonable preheating way and heating devices were determined
through the theoretical and experimental study. The results were showed as follows:

1. Coal weightlessness experimental results show that the weightlessness of coal
preheating is faster than that without preheating. The higher the preheat temperature is,
the greater the rate of weight loss and weight loss are;

2. From the analysis of the flow ability of coal and jet ability of Coal, the flow
ability and jet ability of coal are improved when the temperature is up to 200°C. We
can confirm that coal transportation can’t be influenced by coal preheating if the
temperature is lower than the coal ignition point;

3. Coal combustion rate is mainly decided by the coal. Soft coal combustion rate
is obviously higher than Anthracite coal, but lower on calorific value. Injection of
Mixed pulverized coal can not only improve the combustion (rate) of coal, but also
satisfy the heat requirement of BF. Powder coal is preheated by direct or indirect way



A X FHEF 4L Abstract

and then injected into BF, the results showed that: Coal combustion rate is generally
upward trend. Coal combustion rate can enhance from 10% to 30%. Generally
speaking, the effect of enhancing the pulverized coal combustion rate is obviously
when preheated temperature is 200°C.

Key word: Blast furnace; powder coal; preheating; weightlessness; flow ability;

combustion rate
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Fig 1.1 The use instance of powder coal injection into the BF in the world
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50%, XA LETESAEPEERALRATED, £ 11, 12 AT ES—mE
IR B A AR L AR

F 1.1 1991~1993 EFEHRRH X — P E TR AR
Table 1.1 Average quantity and ratio of injected coal powder in Occident and Japan from 1991

to 1993

Hx T 5 FEFY i} e

fEH kgt URAEE kg WUEE /%

EE  HERR 1 320 179 35.9 1992
BB 4 350 145 29.3 1992
BHEE 9 357 143 28.6 1992

735 RS 6 360 146 289 1992
BHIRR 4 309 170 35.5 1992

RE HHERYET £ERT 332 165 33.2 1991

SF: L 3 323 175 35.7 1991

ettt
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Table 1.2 The manipulated index of low coke ratio in the overseas main BF

B 5 K e (B 1) BE kgt ELR Jkgnt BB /et
HZE HEHS&RE15(1993.11) 203 294 497
BE FHGEHHRT(1994) 197 297 494
EE BA/R7E45(1992.6) 194 287 481
i ERX65(1992.12) 212 272 484
RE HERY #EZHTE(1992.1~2) 208 289 497
ZE WEE751995.10~12) 158 319 477
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# 1.3 1998~2002 F 3 E M H R
Table 1.3 The instance of the increasing of powder coal injection quantity
in our country from 1998 to 2002

E4 1997 1998 1999 2000 2001

2EEASUMEESE / At 684.5 652.4 1072 1365 1645
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TR /g o t! 78 69 105 123 136
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Table 2.1 Ke and appraise of coal abrasion capability

Ke BB IER
<1.0 B
1.0~19 g
2.0~3.5 g
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>5.0 b2

{

2.1.2 H#RTEZHEE

FR R 1~300um ZFAR T, FEARGIRORIRZ— 2 B2 R A iR i BhL
. ERI2HRNFFAEEEREPHK, BPRKARNTEARR: HX
BE. BEIEEE. Wit BEEE). B, X CO MM,

(1) BREE KRR

BHE K BEEEEEATER . AONERFNEMT, EENAIIFS
PR EE MR E KEBE, BUERRR. REER, EREHESNERS
SRR RREYRBARE KB, BT WERE K .

BEZARORSEARE BRMRERE. BNEXSBEREES 54,
R BRRIERERE &, WX, BMREETRESERNEEERER.

BOE KRR SRAEREEMARX. ~RERBERNE, ERME, HX
BB R, BEERKEOE B8, BFORELRIE. RESEEHHE K
REEETE 2.2

£22 REJRIROEBETLR
Table 2.2 Kindling point range of every kind of coal in China
B B KEBE TRE BRE =g
FXE /T 267~300 275~330 278~315 310~350 305~350

2] B AR AR g
KA /T 340~365 355~365 360~390 365~420

TRTH K A BB AT B RN B EAL AR, RENEHH K AHETR.
o] LB B RO K SR BB LR, B0 DI R HE . SR
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HRRA, BEE 24 THEENEAHER:

FREAEAE (O-BREBKE (T
%) = 0%
FIRR OO = FmAE k& CO—RIFERA (O 04

(2) BRERE

WRKBERERIEEAZEMT, HMRERHEL, BOXKSHER. it
FFEAE Y ERA

HEHIZR 4 Rt 8102 ALOs. Fey03 Ml CaO B 54 B B AL &k sl
H&REY. BEMPAE—FHEENRFARREEL. BEFEARE, BB
m, BIX—RENSHENL. XHEBEHELERERKAEEETE., WA
BRI A PR B SR R AE ALK A R

HIRTRL RIS B KN A)ER ASIS%ARKIE; AT 15%25%
Z BRI KR ATE 25%~45%2Z A A B R4 .

BKERERF N ARNEERERF. —BRETRERESENREIS
g, BIRERENSURERDREFATESERLERERE, BKH
ERRE S, Beide; EROBBEER, PPASEE,

—HREAFENREPERSL, BREAKNBREZERBME, g
NEEHE, BREFEEET. MBAEEPUNERERAKEREERNE. P
BT RAHERNRE, FREERR, KEREREARKNE BTSN, E
RKIERBEROESERMDESE, WiGHE, RIEFEY, ERmRKE,

R MG ROA N A E Y, ERURIES KA B E(R R S5 B KR
BRE. FAMEBANE THHEA:

FT =200+ 2141,0, +108i0, +5{Fe,0, + Ca0 + Mg0 + Na,0 + K,0} @5

FT =200+ (2.50 + 2041,0,) + (3.36 +10Si0,) 2.6)
AH b = Fe,0, + Ca0 + MgO + Na,0+ K,Q, R 2.5 EAF L ALO; FI Si0, &

A EFEEZN>T0%)HEK: & 2.6 ERT b>30%MEK%.,

@) Mt \

B AE BTN, REFIFERORR SRR, 2R
RERRRERASE, SEMRERS FRWEBE DN, SR Y e
. BEHRERSN, FIEaERAERER, SRR AR,

E—EREMRED, BRESHEE—ERD, XRELNBESHRE
MR, BFEERZHREEMER, BRRENKERE, SEEdEs, &£
MRS RN, R B ANt L, WREERE
REFMOKIE, BRERCEMERELEK, —BAET sh.

(@) BRI R

-i4.
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£ B 40 BE CRLBE) R YRR, B AL A PR AT B, "0 B0 B R FE RN K
BB RIRPEE I U RA LR MR KB REREEME L. Mt — AR
AHRRR. AT, WREERAOMISEE: AR, A6FARLE
BFERER RO)ER:

R=

2 x100%
a+b 2.7

#h oW F LEROBHE, ¢

r—EEHTHREER, ¢

EH LRKOAREE, BNREE. HRMS RS TEERRM LI
LK.

BRNBEAGE, Riekln, E5R2%ESELS N RARDRRE
RV UIEOR B4 3 A RRA R4

) BRI

BB R BB R AR BRI, TS LIBENBERGE:

@ MWLRBELTRIE L, TRIGBER M,

@ HEBHALNLR

@ HRBHE I A KE MM L,

@ HHBRRLELTER0EA.

WRER 4 MEHREEORERBNNER. TIRRBRLR &ML
fro . WIS AR .

B R ES:

@ TR RSB R, W R,

@ WM LIRS

@ BHEMTIE R RS RELE.

BENER 5 AR TEMNB SRS REBIE, BV BRSNS
BRSERMIBEEEA, —BAN, ERNTREERSDT 10%45%
AT KT 10%0F RS, KT 25% M. IRtk l
5RREEX, BORE, A5TEE. BRERENERSNRERRT, &
FHETMBR 4, HAFEOR -8, Bk, D0E IR RS
HEbE

RENELMBIEROFETERKERNNERERUE, BRI
I3 BT P SR 2 WA T T M e R R HE B TR S

BB R 7E R IR — S A KRR Eéﬁ*ﬁﬁ%ﬁﬁ?ﬁﬂ
BREANRAGTRE, R—MEYIAOERARNY, — A LRENER SR
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W
O HEHRUBYIK, LEURNKRERFEN, SRAHEERM, REMN
BEMMRRD KNS, —HBLKE, SodRRERT,

@ HRREET 300~400CH, HOITHERZBRINE, RHXBRMOTRES
, FERAFR. L5 . TR 20 1%EA N amaksy;

® ERKTBRAIESTSRAERREANTRIKEE, £ ARBRSK
bhre, BDELSAL, HFEAPONRERE—ERERE, BRMETEFE, WE
FHBEM, RETHERANG:

@ WRAERNARARGERNER, 258X RN, SRR
BRRMERRT, JWRBEARMBEEREEAEVEREXE, BErRiE
EE—wln ARG TBURA T LB E.

KT B R IORN, BN E XA KT ERBEE SRR
SE OUI 8 PR ] G BE . — RN, BB KB KT 400mm S 43884
M, AT 400mm B RA FHRIEHE, ENEXBLHIBOKERTARNE
TR

(6) #3t CO, R MitE

X CO IR Pt RITE—ERE T, HPHRE COTIEE RN RN
e, HRNR K-

C+C0,=2CO (2.8)

HERRER COBRERK CO Mt . BUBEERRE CO i Co, B 52Kk
iR CO, REMBHMRER. E—ERBET, ZRAEERKR, BHERWT
Rt RT.

B RNESRAOSUNBRBETEEVNXR, CEHERBTHERHER
BB, REHBREBESARRELED, RGEER, NEH. REEGE
REEEWPTOREER. RERBAESTHARRS. Bk, B8R ELF
HAMBRERRG —RBEEE. 5, MERMRRYE, MTiH—SEite
B, SNBSS —EHrE.

FHEBER R BPRR RN RIOE, TR RS NREE, 7
K. TiH, RORRRBEOEERPFLEERESMT 5 Co, WAUILEMN,
WD T RIRESAR . 18 BB R ML R RLIEHE b A 3R IS AL R R ag,
BRERMBRE LR BEER TRPER, BRTREFROBAK.

st REORNEESEOERTEBEX, BN SERGER NS,
WHERS EIBRER M RR, R, THREE NS,

-16-
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2.13 BB EOERERK

B RN ERPRE L ZER, HEARRENERLER, U
ERBELMER. HTHEULESR, SHPHRRARMEREREEALL
TFILA:

(1) BRI BT, KASBESHEARERKIHEER, —REX A<
15%.

(2) ASBEGRE, HHMSEBEEYT, BHEARENSHFRANERIR
BHY, —~BERNMF0.7%, BEASKT 0.8%.

() KRB WBRE, BREMRKEEN /M 10mm, CAEERRITELEE,
PAZE 1 ZE Mt 4R R, O T B2 M R R i P L A 7=

4) BT BHEY, BPrRERESEEI —CaR, TEES, WEnHE
FERTrLERL D, FIPEMRMIKRA.

(5) Bt aeey, BHFXBER, RMERE, XufeAFESA TP %
MEEER MR AT E N R AT SN, PERRSIHERBHERMTTTS
PRSP H CO M HyO RSN, RNARPIBHET RN, HiMAGE T
Bt AT LA AR —4, BD-200 H GRILLEID—t, Xoh R REEREEANRAR
T %M.

(6) BRIAAMEMEARLT, BB IR R UL i 0 B T BLAG I8 S )
CO. Hy KRB ERERIPAREREMERN. BHBEHEMERS, EEFR
i ERE, BERmERELEE, .

() BIEHBCRT, KBEEMERETES, MR REEMK,

(®) B, BAHR=AE, RESPREREREX, HAFELAREE—R,
BB — R B PR . AR — MR R RPN ESR, B—F
mEMRBTEHTE. BRARERE, 3 TRERGBHNE, By Rk
. ENANEHERAEHKERENRAE RO TEERER > 8RR 0 E
RS, FREFTHERS TR 20%ES, KY<15%LF, BHREFRFE
MR, FI3R1E BT WSRO .

2.2 FHMERGHIRIE

2.2.1 BEYLAR

BRI RTN SRS HRMN . BT RE HTRES . K5 KK
SR
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() TR

JREDPEEMEXEAR. . & B. W, SHERPHIRELE
2-30

@ . BdE 65%-95%, CLURIALEYARELSYHEATE. KEAY
PEEMTRES, EERRNBRE KRR, BERNRARSREENS
DEX, FREAH, RAELR.

#£23 BPABRANIHRE
Talbe 2.3 The carbon proportion in all kinds of coal

A EHE /% R EHE /%
e %70 ReEnE 83~85
ok 70~80 BEES 8590

BHRAHR 78~80 T 90 Ll E
FEFRA IR 80~83 '

@ 2. &5 2%7%, EAFURELEYIRESEEKPERT). SHp
BPRHEEARTE, ZREHSBRMARSS, THRRELNBRE 3 3,
EHESRUERIEEL, AR TRENBE. SEETERSH, BRAEER
HEE, S48,

@ F. B 3%~5%, SEEPREHURAINRAEE. BASE5R.
FETRTEMREANYTEENREBREOTaet. EHk, SHEERTRT
%.

@ ®. Bh 1%2% REPRTRTE, E—RERTFTRSML2E KR,
RBEREEIE TR,

® . Bidi 10%, ERPHUSHESEE, DENR. HETRAKRL.
WAHZ5MEHAE, BLBR_ELRNZELR, BRERS5MER
P

(2) K%

R RBPREREOT YR, KAPXFERSRBEAWERY. TE
BraRE, SRATRESTERD, BETROERE. B, TRt
BT RS KEE T ARARS, BT TR MRS, WA B B b g% 4
BARE, EHNTERGONE TEMTWEANEER, S0 KBRS,
BRSO KB B R Si0:40%~60% . 1130315%35%\ Fex035%~25%
Ca01%~15%. Mg00.5%~8%. NayO+K,01%~4%. B, KO KEMRERE.

(3) K4

FETHRIRENAHHRENEK, CRIRFBEUTR AT, FE
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THREBHEFRAFRABRINEK. BUSEKINEKZFMEREK. §#
o KB R A R AR,

222 EBRHASRBREIELE S

R R — A RARRMERE, BTESERAFHERBELTEAN
FREN, ERRNERRETH DR TRAMEZHERLB. BRBEEES
THESZERENBIUELRN. APESE L] BRI S B TFILA
SR: EMALETEANTHKIFERS(RSLTE): SEREIAREE KB
LRREKAMERSE KRG BI5REEKIREFANBE. BEEER

BT RAZERE 2.1).
Bt

) v
@BRSAIERIBK: OHERMREE (o) (YRERLE
B 2.0 BBl s AR
Fig. 2.1 Sketch map for coal powdér combustion process

BRR—FARBAHIOYR, ERPBERLZERERER. TEHRS
BHRRE-MERENNTRE, EEBERIN—BL2ROBE. FREWHGR
AR B AR EMAS BN L. HEREHMETRSENR, R, Mk
R, BERE. MR, YRFESASEETX.

ERRNRS RS, EHESHAAENRR, HERY — B AW FHIE
PRI — AR RN . S R S YR B R R R,
HEEA: H0. COy, CO. CHyw Hy CiHyw Colly URBRADBE HiSe N, 2.
WG JE B TR B (B 2.2).
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e I L

2Oy , T
N " ®) =
& M B
~|aml— —
-~ T
‘7 e \t\ ERBHN

B 22 fEHENRNTRTER
Fig. 2.2 Sketch map for composing and reaction process of coal grain

223 BREHE KRG

—BERT, ERINEARCETRA—BEBEAREN. BRINE
FHBPRE PS8, B REARERS, MHEROE I RE TS,
TOREBIRRL Y et TSR A ST e A, R STAR R BB TR IRAE, Bt
BEBEIER T RERER T ZARN . YEENRESBTIEREERE
ARREREE, HTREXE HFRARFLERNORE, TETETRED
Fib R B TFIREANE, BAEREEE 2.3).

Co FRNIRE

2.3 BMTRAER 5 3 K R B
Fig. 2.3 Sketch map for coal grain's volatile burning

EREAFTERSUTHRRETRTE AR, TETERHRGENGRE
HRHIAERITRRE, RETREEEEEK. ISR ER TR A
WEERR, EERSFRRBREFREN, EEAECEINB LR, &8
AREEHREAR R XRHEET, FHRHAOTEACE RN GT. G5, &
FEtE, BRAAD . RERFRAPENEE, SR, HARBBRBA,
RS A REEERER, BASERRESX.
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BRIEKRE, KEATHRAERITHEE, EERIRERRER
ARG AL, La, KERRBEEERMTHEAR N HERS
—ENFRRNEEAN. BRI HERBRHIETNT BEERE, KIataE
KEFER L. BERNNORT, FRYOHLERTEREE, XERBh
RMHREL, HEERRRDHTRE.

2.2.4 BEEBREIRE

MAREERSFENEERREABELHE R, TESOUEE—EWKRE, B
ERRLE KR . SR GNRE AT ARS8, TR A 5ER R
YiEd IR M 8. FERERIEIT, B RBRAEERSEE, SESR
HEHf, RPCEERKEE, EZRRETHRERY.,

2.3 BB mAN S NEHE

BRI ZE, HERRITRRLE. X—RESRMREGER MR
BREET, B REMEL, URTHALESERREEENEN. ERER
ARIRENEIRE, EREnHIE-BRENKRIIR, FUARELMNER
ﬁ}ﬁﬁ;[smsln ’

23,1 RHRMARNSFATENRE

FP AT EENE®PEET IR UARARA MR RNE 2
HEPE, FEREBRERTEERIF DL FE IR EE. BER0TS
LEM T EPHORFERAET —EMER.

HPRARBAEERAUT 5 AFH: REMYHES. BREAKR. 4
LM~ H0)E# R, PRYEA, X SMFET, BHHRALEEE
PP ERETE—ENEW. PRYBREEE TR E,

Q= cpty Gy (1-bR) + Chgtzg Gy bx + -+ Cy 1, Gy

At txe VA KRBV EAFRE, C;

b x——RRW BI{ER %,
ta——R AR RIALFRE, C.

R BFTIERN FIIPEHE B SRR WA ¢ o f xe 8 25°C: b 23X 0.0527;

M7= B BRI HERHIRETT B Gy «(1—b2) RRTRG ,, b BREK.

ARBAERG, . BREHRG, . KY Gy MR ENHEAERLE 24,

2.9)
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£24 EFBHARHBEARRBRELAE
Table 2.4 Material wastage of producing one ton pig iron and material specific heat holding

PEE  KRE AR LKL BER Ko

W& kg 151415 8423 386905 3.85 124702 19935
HAAE /K - (ke * K)! 0.4187 06687 08499 09043 1256  4.8168

#E 2.4 BAERAK 2.9 P BEPE SRR O ERMRERWAPEE 1 «f
KR
0=1514.15 X 0.4187 X 25+84.23 X 0.6687 X 25+386.905 X 0.8499 X 25+3.85 X
0.9043 X 25+19.935 X 4.1868 X 25+124.702 X 1.256 X1
=27651.88+156.63 t (2.10)
B A BE S E AN O R LE 2.4 B,

80000

80000 |-

UrEmER, k1/t)

muoL r/

_——

i 1. T Lo 1
0 100 190 0 20 00 0

AR T

24 BRMAPRBESIPHYEANXR
Fig 2.4 The relation of coal power’s temperature and charging physical heat

BEEEEFFEROAPERE A 80CAH, Btk 2.10 °T B b 4oey
FHR 40182.28K), THAEHIER A BAEIERED) 300°C, RS2 H Skl prmm
H 74640.88k), JLFREEMASERE S S0TH Y RAIE MY 2 £5. TR, BB
BubP k5 i ey Gl Ve b oF BB TP X A O W

232 BRHAALENTELNEN

PR, B TRARBNENBANER, RONREERE
B, BRIMBR LSRR, NTEBTR IR R, M0
e, —BCR R KRR T,
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BT AR, 0 CR ot =0, + 01 TUSH TR
1=9£+._g§w.-c @.11)
AP — IR M RR, Cs
¥V R, mjlt:
Cr—HRIRETE t s I RE, KI/(m® + C);
Q —— BRI B ER, Kikg, HHEFEMT:
0,=33411C +121019H + 92618 - 0, (2.12)
KRPH C. Ho S REKEMEILEEAR, BN keke, TRIERNEE
B E ARG R
Qs MWIER KR IE, kike:
K 2.11 ) Qso0 HBKHRFHEE] 1500°C TR B WE A kgm)], K
HEH T

O w=26\ -At i @13)
St €L — 5414 A RO F A,
A —BERIR TR,
i— P EA NS R,

AR 211, 212, 23 JHREOREREEAHEHENNERT, BHBAR
PPt BIREE t o SRAMER IR Z RIBX R, BIREHERTD C. H. SHSEST
A 73.60%. 3.33%. 0.58%; KB V20 1000m*t; R t 2% 1200°C, Wt 550
AMEXE t Z R R WA 2.5 Fios.

\ Wﬁ!ZZOkg/t
300 |-

; DR 180k /¢
wol \—L\

!' A
- W B 140kg/

w0 T TTT——

150 |

REAMERIR B, T

B R 100kg/t

i

100 - Wi R60kg/t

% 00 150 20 250 300 séo«')om
e ApRE, T

25 BBAPFRESRMERB X R
Fig 2.5 The relation of coal powder’s temperature and compensatory wind temperature
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B 2.5 W LAEHTERER— &5 T RAMEH KR BE S AR E N H
HTRRK. sboh, BHEREX, WUIERPAYEE ¢ o FRAMERXE t K
HEREK.

FE—FI o3 FRAMERE t B0, EERMRE N 220kgt MEHT,
EHERAPEEN S0CRED 320CERARY, EdEaBEy, H4 M
EREN 262°C. MBARNPHTHERGREERE, ARSI T BHRERXE
TR, MESPMEEPERREHEROELXNERTT, TERBNXESRER
RBEABRRAE HMERE R KRB ERE, HRE 262C.

AR HERALPRE S 80°CRBE 20°CHRFRE 262C, XANMERY
FTRIFGHRARAEWEYN, TERNESTARENNE AL, BREARS
FTHEREAUTHERAR:

AK=b(t,~t) K, kg/t (2.14)

AP K—EETHEREN KL, kgt

b—ARRE WL R
tos t—RUBIRHITREE, C.

1ty =ty ~—=U~n,) ¢ (2.15)

K t——BAE P E AR, C;
Quo— TR A REFENRE, k/p;
Ci—RE N t FHLRE, kim® - T)
Ty, — RO A ERIFI A 2,

o —BRES, gm’.

R Koy 480kg/t, b HX 0.0003, 1, BX 0.4, BRIBS ¢ W 16g/m’, HIF
oV ESER, AARK 214, 215 HH, EABAHALERAPERE N 80CH,
FHERBSEMAPREZ HEXER, 21E26.

B4 EAKRKT HERAPRERRE 0CER, TERMBEGRTHER
T, BEMTAE 3200 , B WK 3.8kgt BIER. £ HR4 100001, W
T 454 38000kg MR, —EMIHEL 13300 MiER, HEMAR 1200 TAR
hEH, MERTHEA—ERHRY 159.6 HARTRIHS.
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4.0 |~

ok B2 20kt
B 180kt

5
3.0 -

5 | o R dokr/t

wr R oke/t

1.5 -
v |- Pk 5 ke /t

[N B o

GHEMME. kuft

0.5 1 i N 1 PR | " 1 L.l 1 1 1 1
x 00 10 a0 W 00 350

m e C

H 26 HMAPRESTEERBIXR
Fig 2.6 The relation of coal powder temperature and quantity of coal saved

Bt HRY: BER—EHENTRIMER KRB FEES AL B E A &
BRI, WHEEBA, MREREIAGRR t o FRAMERRE t (WA,
AEmEIR R 220kt BIRGT, HRHEBAERM 80°CREE 320°CH, AT
THPIMERE D 262°C, WL TREEEL 3.8kg/.
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£35 EPTRAMEIERR

AT EH— B HIBT R TGRSR, XM TE AR B sishtE .
MR, BRI R EHAT LR . SRITRARER KR RHAR. MR
AEE KIEH- EW U RAGR. KW mPNERAE. BEHRAREN
B, BoRRERAK. SHENTEMILE 3.

31 BRBO LA
Table 3.1 The technical analysis of coal powder

Ll GRS T T T RS
K5 492 970 768 1009 9.06 875 8.0
WES 2932 562 678 607 1437 1432 14.89
BEm 5699 8269 8327 8144 7272 7360 7481
A% 878 199 226 240  3.85 333 230

31 EMRETR

MG LS AWM B, B — N BB AL R AT B B ALt R
RIFUSTHRETRYIBE, BB EEHT %R RN S
RUATEMA, HRIAEE, BRRNRERERNRMEERT, BegSad
ARUFBEKEFTY MR A B PT B, FERNRE LR AL
MERMRN, BTSRRI ARMILY BRI R, B KB
BUSRARBHENESHETY B BOBAMRYSN () b1k 2 KR E) f04 8
WS, Ao S LR 6) £ B G FREM A AR R, ¥ (R s TS s
MRERE.

BERNTRY, RWENRRNEETBAERNGERISE. K. K4
BREHE). BOHE. EREE, MAEE. TARSE. MERE. EAHz,
R BB A S ERY, TERRGTFHATRSEOMBEE, HH
ABER, EMERELRIE S O SRR U R A5 8RR SR
Fo

ERNORHERERANSEROEM, LOMBER. B, SRk
CARIRENF%. REMMEETUREER ST HE ], BEMALR BT
CARIS% 2 G 0 Hh RO SRR AT R 1) o 3 R 0T M A I R A2 S 0 3,
REFROERETEE, BhMALBREWERMTHNERSZ —. Mg
BEH, AFROMREASHECRERENR L, TAAREZREAME
TERR PR IRE, BRGER S EE k.
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W5y 3 K W BRI FRHE R 0 AOBT th F1 R W LA R 9 SR
ﬁ[39~4 1] .

LB RBEFRAOFAABIFH TR, MEEBERLIRFGHTHR
HE, HitERMEEESmMEREL BHXR.

311 EMAkEXRERRE

ZEBHERBRY . RRFATEIREREREAR. BHREFHM
AT RREEYE, BEPOIERE. FEANRBIER, BEXEHSHERE
RELEL2C. HERFREBEEERT L, ERBENKERHARTFEGREE 0.001g)
WE, Il 232 O, FEIMENT.

ARERKANTHAZILHANBNIRE NG, BB EERS5ES
FOEM, RRTREREPERSESPOEEMTEHER. BEREEN 6
8Smm MFEHE P, A— M RPMABTMENLRERE, BRSERAREE S
WAREY. ARERHER 10mm EHREAE 5Smm ZFH K ALO; Bk, BELEZ
SNBAmHtHEREH. RRERLE 3.1,

R

w7 A

|4
B AT A

M LARE

/

gl
A

B34 B kELREE
Fig 3.1 Equipment for testing the iost weight of coal

3.1.2 R ER

ARRRARAHE. BRI AT, ASEUREE 1 S8 3 2R
3% 6 FIRME N BN, BRRA T AT 0 3.1,
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313 HEAERAE

FRREGRFABNFEAABEREH IR, MEEDEELIFALZFTHR
EE, TTEEROEAEERNREEZ B RUREDTRHE L.

FRRALR v o B R

a. RETHRIRR . £RERBEARPR, ZEHAPASRENRRE
B, BHEREELHEEARSEREEIRE L, WeBhAHRE. &
EMRRERE S 300C, 400°C, 500°C, 600°C, 700C.

b. FHRERHPETRIRLR.: AEERIHERA L BEETA, ZEHK
BEETRE AR NP EATR, TS ZE, BRASERERS a

B HREX K R L, MR RE. R RER S5 100C, 160°7C,
220°C, 280°C.

BRRERRNTRLEIL

#3.1 FHKERR TR
Table 3.1 Project of testing the lost weight of coal

LR MR BRYE KEER KBE EW1IE E#M3
REFRRE  LREF0C ¥} J J J J
LIREF 400C J 4 v v v
SLEE 500C v J J J v J
SHRRE 600C v J v v J J
LRBE 700C Y 4 J J v J
BAERY HHBHE 100C J . ¥ ¥ J
PoRFER TG 160C 4 J v J J
(T3 700°C) TR 220C 4 v ¥ J J
FARIE 280°C N v ¥

314 BERLETRNS RIS

HREER . AN, KTES. KRR, 9N 1 BERASN 3 S8R

7 300°C., 400°C, 500°C. 600°C. 700°C FHIKE RIS M 32, 33« 344 3.5,
3.6+ 3.7 Bie
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Table 3.2 Score of the Carr flow ability and Carr flood ability of different coal

Br BE XBSH EgERE H®IIA Wit #A A Wk
E@Y)  wB®) HEBD) FeEl BB B SERK

PR ®E  39(018) 26.1%(15  70(12) 45 29(18)  10(10) 28
200C 365(19) 32.8%(10)  75(10) 39 25(20) 11.5(12) 32
A WE 36(19.5)  25.29%(15)  70(12) 465 310N 503) 20
200°C 30.2%(14.5)
A R 4316) 292%(14.5) T4(12) 425 36(16) 7625 41
200C  35(20) 29.5%(14.5) 7510) 445  25(20)  10(10) 30
K B 445(165) 344%9.5)  8K(T) 33 33(16) 11.5(12) 28
200C  37.5(18)  25.9%(15)  65(12) 45 2520) 12.5(12) 32
FM1 OBE 365019 253%(15)  70(12) 36 30(17.5) 6.5(6) @ 235
200C 27.5(24) 25.4%(15)  52(16) 55  20(22.5) 7.5(6.25) 28.75
B ER 4515 24.6%(15)  8K(7) 37 33(16)  12(12) 28
200C  25(25) 333%(9.5) 60(15) 495  1524)  10(10) 34
Bl 75%+ R 43.5(16)  313%(11)  TI(T) 34 36(16) 7.5(625) 22.25
#25% 200C  3321)  333%9.5) 7510} 405 27(18)  6(6) 24
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Table 3.3 D-value of flow and flood ability aggregative indicator of different powder coal between
high temperature and normal temperature

o Hid =11 diante 8 #id AR b7 Rk =2:1
B 45 39 % 62.00 63.60 1.00
HRF 46.5 58.00

Af 42.5 4.5 2 5425 63.50 925

b .33 45 12 50.00 62.00 12.00
1 46 55 9 53.50 67.15 13.75
B 37 49.5 125 56.00 70.00 14.00

B 75%+ % 25% 34 40.5 6.5 46.25 65.00 18.75
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Fig. 3.20 D-value of flow abiiity aggregative indicator of different powder coal between high
temperature and normal temperature
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Fig. 3.21 D-value of flood ability aggregative indicator of different puwr coal between high
temperature and normal temperature
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Table 4.1 Experiment result of coal burning without preheating

B MARE /C BUAREE /C MRESPREBE / C O BEE /%

M5 1057 0 1268 20,63
I 1058 0 1307 53.60
A 1056 0 1380 12.51
K% 1058 0 1380 18.94
E#H1 1051 0 1397 2226
B4 1059 0 1398 35.81
Ag 1 1056 ] 1402 . 2195
B2 1053 0 1421 34,94

# 4.2 MAKHE | HBRRERER

Table 4.2 Experiment result of coal burning with the No. preheating measure

B BREE /C WREE / C WRAKPREE /C O BEE /%

BAR 1056 200 1417 24.94
Wi 1056 200 1400 60.00
by i 1051 200 1420 15.99
3] 1053 200 1410 23.87
EH1 1049 200 1429 26.02
3] 1052 200 1390 40.72
.+ 1051 200 1428 3422
K2 1050 200 1428 42.95
B 1052 300 1440 2147
Wy 1048 300 1400 60.93
p i 1048 300 1432 16.11
K 1048 300 47 24,71
ER1 1048 300 1441 28.92
Y 1050 300 1440 39.94
E1l 1050 300 1424 37.12

K2 . los0 300 1412 43.11
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Table 4.2 Experiment result of coal burning with the No.2 preheating measure

B HNBE / C THRBKE / T WREHEPBEE / CHEE /%
SEY 1054 200 1417 25.81
AT 1056 200 1400 58.26
p i 1050 200 1420 13.34
ik 1057 200 1419 18.38
81 1050 200 1429 23.01
230 1050 200 1390 37.48
Kl 1047 200 1428 33.26
&2 1051 200 1428 39.65
PR 1056 300 1440 24.40
Wiy 1052 300 1400 59.38
b 1050 300 1432 13.43
i 1052 300 1471 21.51
S04 1 1050 300 1441 25,02
B 1054 300 1440 39.13
. 7| 1056 300 1424 3171
2 1050 300 1412 4275
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Fig 4.5 Relationship between the coal’s combustion rate and the preheating temperature in No.1
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Table A.1 Index table of Carr flow ability \

WAt KB Bt WA WOR\  WED

;4 B/ By K By FE B4 % A5
B 25 25 5 25 25 25 1 25 ‘
90~100 26~29 24  6~9 23 26~30 24 24 23

30 225 10 225 31 225 5 2.5
i3 31 22 1 2 32 22 6 2
80~89 3224 21 12~14 21 3337 21 7 .2

35 20 15 20 38 20 8 20
thi% 3 195 16 195 39 195 9 19 .
70~79  37-39 18 17~19 18 40~44 18 10~11 18

40 175 220 175 45 175 12 115
= 41 17 21 17 46 17 13 17
60~69 42~44 16 22~24 16 47~59 16 15~16 16

45 15 25 15 60 15 17 15 <6 15
= 46 145 26 145 61 145 18 145 60 145
40~59 4754 12 2730 26274 12 1921 12 1029 12

55 10 31 J/IO 5 10 2 10 30 10
Rz 56 9.5 32 9.5 76 9.5 23 9.5 31 9.5
20~39 5764 7 33~36 7 77-89 7 2426 1 3254 7

65 5 37, 5 9% 5 27 5 55 5
BE 66 45 B 45 91 45 28 45 56 45
019 67-89 2 3945 2 9299 2935 2 51~79 2

90 0 é4s 0 >99 0 >36 0 >79 0
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