24 4
2000 7

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vol. 24, No.4
July., 2009

oM. F 3

: 1001— 2060 (2009) 04— 0507— 06

N& G, BRI R

EEMBEAF HRREREREZRE, # 46 KX 430074

Q8 AP AKIE Ko B A9 5 A AR A K
A Ja* 36 kW —4 ) LA AR IR A BT AR AR AR
RAFHHTT FmER TR, FR AN MRS T, EX
B AR 09 BEAE R A A RO BRI AZ 69 B A K
FRY A5 B AAK, B AKIF RS BEAPAE A KR, LR A
BR AR BRIEFDL Bl A K FREAF G 0 AR RS
B Ry PEAYAE A ZIRA BT AR 89 B LAl A B, RIB 4R
F, BP AL R R KA R 9 BEAE A 2R AL B AR B At
£ 2] 100 ~ 15%, AMEAFG o L 0.7~ 0.9 s A
Rt 224 A4 0.8~0.9 8, AR KM BT 423048 &
FRAE by Bk R R TR B 2 T 1K, B B AR B R4 1%
KA AT 4T, 3RAF 5090 A L84 BRI A 2k &

: TQO38 DA
50% ', .
NO
b NOx
[2~4
b b
[3] (
)
[5~17 « 2
o b
NO
b
b
. 2008—05— 07; .2008— 12— 08

(50806025 50776037);
(9T A e

[8~12
[13 ,
[ 14~ 15]
5 ,
1
1.1
1 . 3.5
m, 0.175 m. s
s 6
s 36
kW, 1 500 K.
1.8 kg/h
(306012)



°© 508 ° 2009
\ \ 5 m’/h ,
. 4 ~7m%h ,
. KM940 . NOy
0 ~5 000 ml/ m’» 1 ml/m.
1.2
5
. 1
. 5 N 9
. 99. 9%,
35 000 kJ/m”. .
A1 %8F sF &H (
)
5%.10%.15% 20%
1
/ % (wt) /% (wd) Oet ad
M, A Vi FC, Cu Hy, 0,4 S Nug /K kg !
IK 8 30 2. 12 39. 80 29.78 49.90 3.40 13. 82 1. 10 1. 38 18 188
Dr 2. 66 10. 52 27. 47 59.35 75. 48 4.34 4. 69 1.52 0.79 26 831
(0:] 2.03 31. 36 17. 49 49.12 56.52 2.82 5. 09 0.70 1.48 22298
XT 0.50 23.91 12.79 62.80 68 11 2.48 2.92 0.33 1.75 17 008
YL 1. 48 26. 30 12. 56 59.66 61. 89 1.79 6. 50 1. 06 0.98 24 715
YL
2 (53%). 3 , IK .
’ NO)C
2.1 650 ml/ m’ 174 ml/m’,
2 3 ’ 73%; XT
NO x . NOy 532
ml/m> 240 ml/m’,
23 »NOx 55%; DT ,NO
430 ml/m’
’ o 160 mL/m? NO
X 2 ’ ]_K NOX )
’ 63%, 1K XT
, QS (62%) %



4 s ° 509 -
700 ,
% 600 , 4
5
= 500
g
Sy 400 , 5
g
& 300 700
g $ 60k —=— QS
§ 20 é* 600 | —a— FHYL
o 100 T 550 F
= s
0 ;] 500 +
E o450t
w400 |
§ 350 |
1.15. 0.9 s £ 300} .
15% 0.9. S 250 :.‘:,ftAf
Zm 1 1 1 1 1 1 I. 1 1
B2 RRBEBAT NO , K E(QS A2 YL) 00 02 04 06 08 1.0 12 14 1.6 18 20
XS EE R /s
700 0.9, 15%.
S TR ) ‘
l?ﬂ 600 - ZRet B4 RE FMEAZGE 1T NOx
T, Sap HEAGK (R Bk REE o)
So400 b
g
B 300 550
® 7 £ 500 —e— {EADT
= 2001 / T A FHRXT
H#E 7 7 / o 450
% 100 | // / / e
o f 400
S /j /A % E 350
' g
= 300
% 250 .
1.2 0.7s 2 20 A——a A
= ~—
20%:. 0.9. S 150 - o o °
100 1 1 1 1 1 1 1 1
B3 EEBFT NOy HEAK B DT, LK 4= XT) 00 02 04 06 08 10 12 14 16 18 20

2.2

=0 s

NO,

b

NO x

NO 4
’ NO)C

NO,

NO

TR BIIE] / 5

0.9,

20%.

B5 7RE AHEE G T NOy
HEAA B (B SRR R )

(

NO



° 510 2009
NO , ,
NO .
’ (5 m3/h)7
) (4 ~7 m3/h>9
’ ’ 15% ’ 09 So
NO ) NO 2
NOX 9 NOx
0.7~0.9 s, NOx
0
(50% ) s NOX
2.3 -
/m3"h 1
6 ( 6.5 ( /5 my )
m/ h, 5m’/h) s 4 5 6 6.5 7
NOx , 0S
p=0 NO x o  0.89 100 L09 1.14 1.18
700 g 0.75 0.83 091 0.96 1.00
g 650 —=— oS NOx /mL°
L 00 A— UYL 0 3 00 670 635 656 660
T 550 NOx /mL°
¥ 500 Y %0 25 222 250 300
B 450 o )
=400 /% 8 68 65 62 55
£ 350 YL
B =
® 00F \:\A e 0.86 096 1.05 1.10 1.15
o 250 | —
= 200 . . . \ g 0.72 0.80 0.8 0.92 0.%
0 5 10 15 20 NO, /mL°
TR B /s w0, 36) 530 560 610 583 5%
0.7 NO, /mL-° 6
-7 s o 0,= %) 00 268 256 270 2%
B 6 IB AR BRIERAHLS] T NOx HE2UKR A /% 5 52 58 54 50
6 b b 2 b M
NO x QR 0.8 ,
’ ’ Qap 17
10% ~15% 0% ; sNOy ap
15% 20% ’
, , ) NOy
’ 4% ’ 9 ’ NOx
ar 1 , ag 0.8~0.9
. D) NOx ) 2 .
. , NO
’ 10% - ’
15%9 ’ NOx
2.4 ) ,

NO



A » © 511

s ’ , NOX ,
2 , , , ’
s 7 , 1. 8
s S D 25% -
0.8~0.9, 3] 30%. ,
2.5 0.6~0.9s y
’ 10%,
’ 50% 4 ,
. YL , ’ N0
(6 6 ) ,
7
’ CH4 ,
7\ ’ b
A= — X 100% , 3,
30 ’
—n— FRIRRELA]15% . ,
25 | —x— FEHRAREHEAI10% /,
v

20 + / 3

1S3 u
= By _/5/
10 + * 5 N
I/z/
5F l/:;*/ ’
*/
0 ) ) ) \ ) ) ) . b
02 04 06 08 10 12 14 16 18 20 .
XY /s D , ’
K7 ks AANT LEGET BRI )
7 )
NO4
; ’ ’ ) ’
; 1096 ~15%, 0.7 ~0.9 s,
. , 0.8~0.9 ,
, ) 50%

: 3) ,



° 512 - 2009

of different hydrocarbon fuels for gas rebuming| J| . Fuel, 1997, 76(14/

15): 1401—1407.
, ,
[7 . s . [J.
’ ’ . 2000, 21(3); 9— 11.
NO X ’ [ 8 PETERM M, VLADIMIRM Z, LOC H, et al. Akemative fuel reburn-
’ ing J . Fuel 1999 78(3). 327—3%4.

[9 HAMPARTSOUMIAN E, FOLAYAN O O, NIMMO Wi, et al. O ptimisa-
tion of NO x reduction in advanced coal rebuming systems and the effect
of coal typq J . Fuel, 2003 82(4). 373—3%.
[ 10 , , s
[J. » 2005, 20 (6): 59— 598.

[1]  HILL S C, SMOOT L D.Modeling of nitrogen oxides formation and de- [11] , s .. NO
sruction in combustion systemg J| . Progress in Energy and Canbustion [ 2007. 22 (6).647— 650
Scienca 2000, 26 (4/6); 417— 458. (1 ’ . o NOx
[2]  SMOOT L D, HILL S C, XU H. NO control through rebuming| J] . [ 2007 27(1): 126— 129
Progress in Energy and Combustion Science. 1998, 24(5) . 385—408. [ 13] , . NO, [J].
[3] , ) . NOx , 2003, & 12— 15.
[J. . 2005, 25(9);99—102 (14 ’ . o
(4 : : NOx - (. » 2006, 26(18); 116 120.
- 199, 14 (6):419— 423. [15] MCCAHEY S, MCMULIAN J T, WILLIAMS B C. Techno-economic
[5] ’ ’ L amalysis of NO y reduction technologies in p. f. boilerq J] . Fuel. 1999,
[J. , 2004, 19 (5). 43— 446. 78(14); 1771— 1778

[6] BILBAO R, MILLERA A, ATZUETA M U, et al. Evaluation of the use e
(%A% T#%5)

500 MW .59.3%

G as Turbine World)2009 57 & FM 8, & w B N8 89 B b 2 m A T =% T T4 %t 8 500
MW #rih 2 % 4259, 39030 F 69 701G2 B A VE3R K B 69 & K% Pr.

3ERIXSMHFAN N E AL REK F MNEAREB LA RRAAERN R —5 334 MW R, —
& TLAMR GG & AN Fo —6 B o B 172 MW 89 7458 L2 k..

AA AC2 A EAL LS AT 2007 F 6 AA22008 F 6 AZANBHLIEZFT. FH=46 4T 2008 56 A 22
B i 2% R

701G2 ZA T S0Hz © A &£ FW =% F TR AAFKDERALEMNE I RFFTA S, €467 ATKR
Be KK B A= 1.2 20k #et B 3R 690 15 2] 4E 209 & 7:%«? AEHAK,

T01G2 49 I A e 20 A% — SR XMKIRE k. & MRORT 69 308 Bk R S 48 4 kb 29, 1A
1235 3] £ 89 AR

B4 701G2 AR AUEEL A 20 1, E A AR A 3000 1/ min TR ZREA 737 ke/s.

MR B AUEE T & B B 4E4F P69 SRA SR AR LA, T TR s AR e — ANEFE IRE 289 R K
AR, AR E — MLAA GIT AR RFR R AR X 4K,

JAA, & BR H8 HRSG (& AR A A B 69 R E fu) T 2K, B MHI(=3% T D)y
3 800 tF HRSG &A% e X %7t o 3B, VAR I 09 3 A 1742,

MRT A UL SN, # 2 BT ek A HRSG #94K:8 T8 A2 B KA BB e L AL,

YA — A 209 TR R, EREH AL K4 TIEAT, B HS500 MW Bx A8 TR T 7T ARRA 4 ALE K
AZHE 50 min B 1A A B RO,

X ERA, B AN 500 MW BE AT 3R w3k EAAU B FRE 95 HAZHUE R B 1 h Aol 2 A %R ke i 77
WA, ( )



° 546 - 2009

pressure and flash system being compared. The analytic results show that the impoved dual-pressure circulation system
has a maximum power output and the flash system, however, is simple in structure and flexible in operating modes. Both
systems feature relatively wide applications. Key words: cement kiln, medium and low temperature waste heat utilization,

genetic algorithm, dual-pressure cycle, flash cycle

= Study of the Influencing Factors and Burn-out Characteristics of a Re-
burning Process] ., ]/ SU Sheng, XIANG Jun, SUN Lu-shi, et al (National Key Laboratory on Coal Combustion,
Huazhong University of Science and Technology, Wuhan, China, Post Code: 430074)// Journal of Engineering for Ther-
mal Erergy & Power. — 2009, 24(4). —507 ~512

With five kinds of coals including two types of low volatile lean coals serving as the main fuel, a detailed experimental
study was wnducted of the reburning pocess and fuel burn-out characteristics of gaseous fuels on a 36 kW one-dimen-
sional boiler. The test results show that under same conditiors, the higher the volatile content of the coal which serves as
the main fuel, the greater the denitrification efficiency of the gaseous fuel in the reburning process. When a wal of low
volatile content serves as the main fuel, a bigger proportion of gaseous reburning fuel and a long residence time in the re-
burning zone will be required to attain the sane reburning denitrification efficiency as that of a wal with a high volatile
content. The test results indicate that even if a low-volatile coal was used as a main fuel, when the gaseous reburning fuel
poportion is 10%) to 15%, the residence time in the reburning zone raches 0.7 s to 0.9 s and the excess air factor in
the reburning zone is between 0.8 and 0.9, the gaseous fuel eburning process can ensure that the bum-out rate of pul-
verized-coal particles will not drop significantly. In the meanwhile, under the precondition of the gaseous fuel being suffi-
ciently burned up, a eburning denitrification efficiency of above 50%4 can be obtained . Key words; one-dimension hoil-

er, coal particle, gas fuel, reburning, nitrogen oxide, carbon content of flying ash

600 MW N = Experimental Study of Mixed Combustion of In-
donesia-originated Lignite and Vietham-originated Anthracite in a 600 MW Supercritical Unitf , |/ ZHAO
Zhenrning, ZHANG Qing-feng (North China Electric Power Science Research Institute Co. Ltd., Beijing China, Post
Code: 100045), TONG Yi-ying, FANG Zhan-ling (Datang International Power Generation Co. Ltd., Beijing, China, Post
Code: 100053)// Journal of Engineering for Themal Energy &Power.— 2009, 24 (4). —513 ~518

An experiment was performed of burning four kinds of bituminous coals including Shenhua-and-Tashan-originated coal

and Indonesia-originated lignite, in a mixed combustion of Vietnam-originated anthracite on a 600 MW supercritical boiler
with its design coal rank being high quality bituminous coal under an opposed-firing mode. Through combustion adjust-
ment, it can guarantee a poportion of 40%) Vietnan-originated coal to burmn steadily, the coking characteristics of Shenhua
and Indonesia-originated coal can be significantly improved. However, the flying ash combustible ontent increases and the
flying ash particle diameter becomes bigger. The test results show that the burn-out of anthracite is more difficult to attain
than its ignition and steady combustion. The effective means to solve this poblem and give due consideration to the safety
of equipment items can be given as follows: the fineness of pulverized coal should be close to the requirement for an-
thracite combustion to the maximum possible degree while the primary air temperature and its feed rate should be con-
trolled as required for easily-ignited wal ranks. In addition, the concentration of pulverized al, swirling intensity, central-
ized oxygen supply, activity of the easily-ignited coal rank and boiler load etc. all exercise a elatively big influence on the
combustion of the coal mixture. Key words: 600 MW supercritical unit, Indonesia-originated lignite, Vietnam-originated

anthracite, mixed combustion

= A Model and Method for Load-bearing Contact Analysis of Herring-
bone Gears[ ., .., .|/ WANG Cheng, FANG Zong-de, ZHANG Shun-li (College of, Electromechanical Engineering, North-



