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A Study of Variation of Size and Structure
of Pulverized Coal Particles in a Turbulent Jet Flame

Zhou Jin
(Department of Aerospace Technology, NUDT, Changsha 410073)
S. Godoy, F. C. Lockwood
(Imperial College of Science., Technology and Medicine, U. K.)

Abstract A turbulent coal jet flame is employed to simulate the rapid devolatiliza-
tion of pulverized coal in practical coal combustion. The variation of the size and internal
structure of coal particle during devolatilization were investigated through a sampling
analysis technique. It is found that the volume of coal particles obviously expands during
the devolatilization and the extent of the expansion h’eavily' depends on the particle size
and heating rate. During the devolatilization, the hollow structure of coal particles is

formed due to the rapid release of volatile, which can result in more rapid combustion of
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char particles.

Key words pulverized coal, devolatilization, turbulent jet flame

TE AR AR A AR R B RS0 P SR M BRSO BTRL R T R M A
T 2 P S0 PR ASURE P O IR P BTRR I B R B ) R L BT TS LA OB B AR
BEERH R KR, DR, MR 18 s R R Fgs /g i 25 (b = IR T A i
B, HASHRRAMIRERR X, RN EFHTFR LEKXSEZHABRMEA i
RTBEATH . X4 5L BR AL R RAE o 58 20 1) i i 32 2 AR s AR K0,

1 EREBEMEMG

AT B R PR Tl R R A R L, A
Wi it T — 4 Pl kG — RO ™ Seae e,
HAEMWE 1 PR BN R T SRR R
FeUIR B ARE 25 . L SUE B, B KU FIAR 18 2 0% . %

Beas (KRR R/ 25 RUR & SR AR R PET TE A

— B 1224 100mm §9FH k 4. KGR E 1873 K, #%
SHEELY 1 —2m/s, WHHERETE T -DEE 1 sesdde i, 8ty

PR BE P CWER A 5 mm AT EE 1 LB CFE kG, ShE s 0 EiEk
24579 5000 G 31 D o Bk 25 S G I IR AR R AR R T RO R S B SR AR R
B & JAGFTRL A IMAE E IR F] 10°K /s,

F2BG R — K0S R ECREIR S TR RE R S UL kg Bl 1) 30 40 R R AR A ) A
RLHEATHURE . JFRIES R A BOE 2 D8O 515 SO o BURE BT, FRLL ke
B A UKL B 3 B — > HURE L W B 26 MG R 094 B R a] . X BT 4B B A UKL HE S A A
Malvern UG AR BE AR 55 5 B F B I SR R AT Uk R~ Fn 45 #4547

LR TR T B B A TR 1. SR ATHER A GRS SR M ERE
WA A RCT Ry . BRI 4t i o B SRR MY FERE 00 RHIE R 20 B 4 38—
53pum CZIEERY) F1 75— 106pm CHIXERD .

&1 LR RERMER

[ WiE

B R 2

AV 23 7 KAy ) 1P 5 Bk W
wt 1.82 36. 75 59. 20 4,05

JLHE ST ¢ H N S O
wt i 86. 01 4.32 1.53 1. 65 12. 49

2 EREERF0SGR

2 P 7R SRR G L NG A o AR R B BORE RS ar  BE B TRIAY 2R K . b (3 AT LA

B FIURE R0 A B ARORE TE JOHE o 3 3 e 8] B 3 i R R Bl . Sk 0k R <

ARG R E SRty T AR IR L I A G by TR A A KA B R T BRA 1L
26



—o— { = 0. 0(ms) }
= 3.5(ms)
20 —o— (= 7.7(ms)

t = 5.2(ms)

t = 5.2(ms)

¢t = K. 9(ms)

t = 8.9(ms)

Pl 3 QIR AR A IR 9 R 4 b 11 A 1k 14 4

S A ke P LA Y TR R T 2 1

27



BB R — S MILE B TELZ OGN BER . XERRIT SN A RER GBS
E e RAHEA RIS D, B A EEE — SRR E, TS5 T B k8w
Bk. BR T ERRBSAK LA Y R AEAE B B — AR R M b B 2 AR A
MRS BB B BRI IR 4B '

B 3 BF R 249 43 40 SBURLAR AR K I o BT U 48 ) TR (5] B AR R B A SO0 IR ) B BB
WX #6 B8 B ERTLUE M, 78 2R 00 06 B BOAR A R, i TR (L MU TS LT IR B T 3R, 3F
M BUR R~ 75 SR AR P B B R T B B K. X FRIIE E 2N 38~53um AR KR
BLHERMAT 2 40%~60%, FIRTIKL I §oR T ERARAT 7 o 0k 9 7L 254 8
AL AR . A HE B B TR UL P R4 A 1 B 7 A TR B S BT BRI AR B B B
Bk FEEBRREHR T —2/M L. POXBILM 4 HFIER T X BTE R 4 B AR A
BiR R E AN LA AT . B BURLIE B GE b F SR — 5 IR, BT BB 4E & ) 1 7S
SORL PO I 1 RIS L F 2 P A TR B — i RR AR 3 R 00 o OO 3R D 2 R R
CAEBIS AT, FETRREER— 8L ER S BURR A 24 89 KTl X B Bk 5
BAR B RO B — T > ARG 0 77 258 ) 38 10 0 7 A0 0 0 ) LT LU0
RIERIRE . EXRHERFE S EXBTNRENSYRES L EBE, b, XHE
FRTRHE NS 08 SAR TP B T IS 4 i UHC M1 NOx (IR FE . fEE 8 3 KGR R B S 5K
FSAR L I R 45 R0 ELE S T A _E MR ,

Y6 HgR, T 4 44 T 7539 STRLISURL MY S I o BT IS 48 9 7R (6] 1 R P2 A 8 T
B B . IR 3 FIIE 4 RAEE L 450 0B R~ 3 Bt 72 eh OB ~F iy 7L 464 2
AR o AR B X T R BURLAE M3 75 A (7] 69 5% B 1T 18 79 , B0 R ~HR 8 AR AL 3R 0% 4 /N B
KLEIFY,

3 & i

(1) R it 72 A TURE A RRORE A A2 BTS2 A9 % fik o R IR e ) BE 35 B 40080 T TR 6
FIIE R A RGE 2, /MR 5 BURL 3R BL H TE R AR AR AR

@) ffid FE P R ) BB B AR A B S BT B A SR =048 X R K
/N T SAREHIY BOE R T BB R R AR, FRBOBAR T SRR MR Ped =

S

1 Melean W J,Hardesty D R and Pohl J H. Direct Observations of Devolatilizing Pulverized Coal Par-
ticles in a Combustion Environment. 18th Symposium (Int. YOn Combustion,1981,1239~1248

2 Beck N C and Hayhurst“A N. The Early Stages of the Combustion of Pulverized at High Tempera-
ture I Measurement of the Size and Composition of the Resulting Char. Combustion and Flame,
1990, 80:170

3 . RS TR R E RIS R S R R R A e R [ ] kY EY
BHE KA ,1993

(TEHRHE &)

28



