5526 55 6 4 g i )

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

2011 4E 11 A

Vil T pis Vol. 26,No. 6

Nov. ,2011

ke 5% 40 ifh 45 il DT

SCE iS5 1001 -2060( 2011) 06 —0716 - 05

= B IR AL PRI 4 M R B B 5

xR A
(KAeBMA) )" K KA 525021)

8 E: 41 MW AR ( CFB) Mk & Xk 5 # R R #%

e U] 84 G ik e T R AR STIRR T A 0 KRB
WATT SR . DL REAN, B B A &R
FHX e )G T 09 SRS A R AL AR AR e AL T AR da;
B, B A A o b B om0 I B, 2 R ém}ﬁ
MR AL TR G W FELAA L TR R B IR M F AR 9 20 %
AR A 0 Ao 2.4 0F, K& il TS ] g 2:8 91-,«, 6
4R R A B3 e, KA S TR RS, XA
TR0 2 B 34 35 3 AR ﬁé%mmz 40, %R EGE
R d 3T RFHE SIS, kML E A E 1. 15 x 107 Q
cemFHE1.40x10% Q » emo CRBEHBHIZH T, B
10.27% 9t & 21.34% o X5 25 2 52 07 3K 58 0 A B v &
KR ABIERRH 4G CFB 48 )7 49 i% it B ATH — 289 5% &L,
X 8 R EIALR: IREE; AN U KRR
R E 42 S: TK223.28 X #kFRIRED: B

S5l =

20 {22 90 AFAXL LIk, BEE IR PR IR AL IR ( CFB)
PR PR A TR [ PN A i A B A BT B T K
IR R AR T L I R A T T AR
PR FFHEA AP REARBEIN . AL
TR TR HARE R 4 o BOR AR
Bl RO 3R SOBL S B AR B R T e, R 2 U
B U TR K A3 AR R B 4 R 4
FRoR 25 BOR R, 8 2 AN A T 5 i 8 5 A BEAL
PR ORI B A X AR AR o
FUAT, FE AN A W58 a8 41 A alibg i s
AR SRR S I U SRR PR H AR D T
ARSI AR BB AR BT R WA i IE L A i
AR S TUA R B d 2 — AR iR A,
B AT FE Y 22 P T e AAE LR CFB 458 1
B A HEAT T A MRS A TREE R . I T AT
FEA ) BUE B B L R 5 MORMIR B8 e B i
P, 97E 410 t/h CFB g b b £ il 48 55 il 0UA 4R
P AR S H U -

I$0FS H #7: 2010 - 12 - 10;
EE B XA ( 1972

&iTHHA: 2011 -01 - 07

=) FLTRESN RSO R TR,

1K

L1 ReEE

liEsy 'ﬁEim%{thtﬂfﬁﬁ?ﬂT&nl MW
CFB RIS 7 b 7EAT 1 HARE AR HE b K i
Pt Ee it se. 1 MW CFB #AbeidEe & R 4N
K1 R

x

YR AH

SRR EH
BRI |

Bl
miek || ol
]

—

- &%
By
&%
— %
X 3
/
7
R

|
I%3

Q)
N )ﬁ : dﬁ
(L3

¥ ke ?:%—C FHERHL

! ! o
g ?Lf»

HBkR L Tolk F¥CR R 5

i

ﬁ)d&.

H1 1MW CFB#EiXEs A%
Fig.1 1 MW CFB combustion test rig system

I oAb R sy 23 m, T EBAEAR TR 0. 175
m x0.351 m, | ¥R A 0. 351 m x0.351 m, &
TATEE Beaed VB o i R 3 2 N 10 IR RS AR Ak v BB il ik
400 ~1000°C « BB IR 0.2 ~ 1.0 MW, 7 i #4
FMIEE 1.6 ~5.7 MW /m”, Z B #7355 0. 07
~0.25 MW /m’ e — K JXURUE Al 5 3% 20 kPa, 2755,
TG MAEEARNE . IR RKRE T35 10 kPa,



5 6 1]

X R AR : JR S A Il AR TUA PRI R AR BR3P A B8 60T 72

e 717 ¢

P MR R B o = SRR AIRBE A o 1l 65 R s il
TR g i, LA T B U B [R5 ] 45 RO 20 K HE
JCES AT LAYA T R ER R A be o i R - kR E AR
AT DX A A DR A IORE 17 o R ARIAIE R =S
ARSI IR IA R 2 A & R ARV I
A B2 PG AR A2 5 AE A 40 m =
MR o WO I ROREE Ay AL AR HE IR MK
b IR SRR S i HLE B K (1K o

1.2 RBEHR

i A be 4 SR AR I S PR 00 1 R Y A
TARFRI GO A7 AT R 15840 A4k CFB 3 b L vy
SIS AR RIBBR 0 o 31 0 A 4 o
H MM 2:8.3:7.4:6.5:5.6:4 BRI 5 FhiR
FHRRE RSO T AN 36 1 7S KA1 ( Ca
CO; &7 97.68% ) B BAR ANZ 2 F7R

R2 ARAUERSTH(%)

F 1 RIEBARMSES T Tab. 2 Analysis of the chemical components of limestone( % )
Tab. 1 Analysis of the characteristics of the test fuel $ofl
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Tab. 3 Operating condition of the test
S — Zﬁi%% 1 ijﬁi@ dﬁl A“&/kﬁ Ew{ﬁ ft:%iéﬁ R KRR RIRERBE BRbEsK
/kg*h WEE/C RRE i/%e  BU/%e  BkE/% R BEBIK/% BiKkI% 1%
1 1E5#E 0.0 70.0 858.5 1.53 5.70 72.08 1.46 27.92 0.08 0.86  99.05
2 2E#E 0.0 71.4 860. 8 1.55 4.60 76.61 2.42 23.39 0.18 1.14  98.69
3 3E#BE 0.0 74.1 858.3 1.51 4.65 78.51 1.31 21.49 0.13 1.69  98.18
4 4R 0.0 74.9 845.9 1.57 3.30 81.58 1.32 18.42 0.15 1.70  98.15
5 5EBE 0.0 92.3 852.0 1.47 5.40 83.90 1.96 16.10  0.27 4.03  95.70
6 1EBE 2.4 85.9 877.3 1.56 2.67 65.71 1.55 34.29 0.33 1.09  98.58
7 28K 2.4 88.0 877.5 1.56 3.10 71.98 1.18 28.02 0.24 1.66  98.10
8  3EME 2.4 96.8 879.2 1.40 3.50 74.67 1.66 25.33 0.36 2,30  97.34
9  4EBE 2.4 100.3 874.6 1.54 3.20 76.04 1.05 23.96 0.26 2.56  97.19
10 528E 2.4 120.7 877.6 1.47 3.40 77.61 1.67 22.39 0.47 3.40  96.13
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Fig. 2 Partical diameter distribution of the test fuel

x4 AREABHRGEFTRIRE P A EMXTEL &R
Tab. 4 Table showing the comparison of the mean diameter of the

bottom slag obtained from the trial combustion of different fuels
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Fig. 4 Curves showing the partical diameters

of the bottom slag
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Fig.5 Curves showing the partical diameters of flyash
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Fig. 6 Influence of the proportion of the oil shale

in combustion on the proportion of flyash

2.4 AEBELEFI TR CIKEERE

T4 A1 2 & 410 t/h CFB 84 1% H#
LR 2R 2B 25 B AR A b A 2, B AR YR 56 v
FAME G AT T ML T B0 A O Eb E BEL A2, 0
GRS Fin.

e 5 nlAn2 SRR fE Ca/S =2. 4, Kl
877.5C 7 ( THL 7) T, 7€ 150°C i) &K bb Ha B A
Jg1.15 x10"2Q » em; 4 SR IHRRIHE Cal/S =2. 4,
PRI 874. 6°C 2640 ( T 9) T, #E 150°C i KK L H
FHAE K 1.40 x102Q « emo BEHRFIA K AT AU INA S
S E] €K L HLBE A KN, 4 SR s R R B
ARATIH( T 0L 4) A K L LA 1. 12 x 10720

* em, 5 RPN fohn A KA 251 €K Ca0
SR AN, T S ECCK HE L LB

K5 TRIKLEEEMELR(Q * cm)

Tab.5 Measurements of specific resistance of flyash
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Tab. 6 Analysis of flyash constituents
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In the light of such problems of the dual inlet and outlet ball-mill-based directfired milling system of a 315 MW
“W” type flame boiler burning low quality coal as insufficient power output and poor adaptability to various coal
ranks and burdens, presented was a version to modify the original direct-fired milling system to a “cabin-direct—
fired” milling system, which required to develop a high performance pulverized coal injection type coarse powder
separator. For this purpose, the researchers designed two typical pulverized coal injection type coarse powder sepa—
rators and three types of inner flow guide device and conducted a numerical and physical simulation study. The re-
search results show that the pulverized coal injection type coarse powder separator thus designed can meet the tech—
nical requirements for a “cabin-directfired ” milling system. The flow resistance inside the heightened injection
type separator is not quite susceptible to any change of the structural dimensions of the inner flow guide device and
the variation range of the resistance is only around 20 Pa while the prototype of the injection type coarse powder sep—
arator is susceptible to any change of the structural demensions of the inner flow guide device and the variation
range of the resistance is as high as 183 Pa. The biggest difference of the inner flow resistance between the proto—
type and the heightened injection type coarse powder separator is 163 Pa. Key words: milling system, flow guide

device, coarse powder separator, numerical simulation, physical simulation

TR AT T AR A AL IR RIS Bt i 86 15T = Experimental Study of the Ash and Slag Characteris—
tics of a Circulating Fluidized Bed Burning a Mixture of Oil Coke and Shale [T, ¥ ] DENG Yu-sheng
( Maoming Petrochemical Corporation Power Plant, Maoming, China, Post Code: 525021) // Journal of Engineer—
ing for Thermal Energy & Power. - 2011, 26(6). -716 ~720

On a 1 MW circulating fluidized bed combustion test rig, a fuel mixture of oil coke and shale in five mixing and di-
lution proportions was tried and burned with the characteristics of ash and slag produced during the combustion be—
ing analyzed and studied. The analytic results show that the particle diameter of the bottom slag and flying ash
formed by burning the fuel mixture of oil coke and shale tends to be excessively fine compared with that of the con—
ventional coal ranks. Furthermore, with an increase of the oil shale proportion in the fuel mixture, the ash and slag
share, combustion efficiency, specific electric resistance value and wear and tear characteristics of the flying ash will
be significantly affected. When the calcium/sulfur ratio equals to O and 2. 4 respectively, with the oil shale mixing
and dilution proportion increasing from 2: 8 to 6:4 ,the flying ash share markedly increases and the ash and slag dis—
charge quantity also increases simultaneously. The combustion efficiencies obtained from the tests gradually de-
cline. When the calcium/sulfur ratio equals to 2.4, with an increase of the oil shale mixing and dilution proportion
from 3:7 to 5: 5, the specific electric resistance value of the flying ash will increase from 1. 15 x 10" Q*cm to 1.40
x 10" Q * em. The flying ash wear and tear characteristics index He will grow from 10.27% to 21.34% . The test
results can offer certain reference for trial combustion of the fuel mixture in a real boiler and also for design and op—
eration of a CFB boiler burning similar fuels. Key words: circulating fluidized bed, blended combustion, oil coke

and oil shale, ash and slag characteristics
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