18 3 Vol. 18, No.3
2003 5 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER May. 2003

: 1001— 2060 (2003)03— 0224— 05

TR AR, RoE M, R
(WHZBAF BESH A TEFR BEE TLE 710049

AL ] R § 3
REE B AR, A5 I bR Ao G )
Ao SRR AR e R HAR A Bk
FHRIE K W E AR KL K 2F
RABEA S G H R ER B R

A .
70% ~75%(
‘ ; 80% O « 2.
NO 5
. TK16 o 1 :
A
' ’ OC< 17
1 ’ ’ N
N NOy . NOy
NO .
NOX NO X ’ NOx s
y a1, ’ 2
|
s NO X
: NO
, 1.2 . ABB—CE
, 20 70 .
. : —CFS.  NOy
NO, . pER [ xEx | —INCFS NO
| et |
NO x . kR === .20 90 .
| ZHEX | s
— iR w<l
L INCFS . 2000
TFS2000
1.1
1 B1 #4958 RErER 2.1
: 2002—05— 08; :2002— 11— 07

{ (961 A . k



© 225 ¢

B2 12w Rk = & B

—OFA,
20%
NO x

: (1)

,NO

=1.5Vy/ 100*°

H

(CCOFA)

(SOFA ); (2)

b

15% ~20%
; 3)

[ 5]
45~50m/s

OFA ,
,  OFA

OFA

NO

NO x 700 mg/ m’

CE

NO 30%

NO

3 (2)
14%
11.5%),

: (D

350 MW

; (2)

2.2

: (1)

I (2

—CFS

NN [ &
]

NI ENER

N

42|

CFS

AR
{ CCOFA)

ht, ¢
—&HR

Whbe 2525 A

(0N
NOx

NOx ’ NOx

,NOx

CFS 1T

3 &M aAY

a1,



° 226 -

2003
, 15
OFA  CFS NO ,
14%,
CE 1984 ~1985 53 NOx ,
INCFS )
,  CFS 1 INCES 15 e N?x
CFS 1. 55 mg/m’, 25%.
, , ) , 3 WGZ410/100—
’ , ABB— 12 . 1998
’ CE
CFS 1 ’ ’ . (D ,
, , 2.206 m 8
’ , , 4 12
© N0 NOx ;) ¢
CFS T ; ,
a 15%
’ H (3) )
@ , , 0.5%
. 22,
, 3 INCFS
ABB—CE ] NO x .
' ’ 600 MW INCFS NOyx 982mg/m’
’ . ABB—CE 48 mg/m’ ., NOy
, 4,
’ 25,
s () . NO, l l
’ 630mg/m’. 7 l l
: W7 | m A
MW. 600 M _
300 MW. 600 MW NOx N - )
2 B ¥R, [:)
a B
’ CFS \\\ B =W, i
, 93 N _ —
0
7 |
7 TJ1 _
’ N BUR
—13/A — 200 N
CFS 11 ,
, 1988 |:|
(5°~7°>’ 5 2 bk gk B2
INCFS B4 Bl 8 3 5 ik BaH

ERRRHE T &R



3 ’ 227 -
’ (D6 800 m N N
25, NO x
. (
), ,
’ 2.4 TFS2000
NO .11
—OFA +CFS 11, R BS0FA
INCFS ( INCFS 1. 140, =
I . OFA 2.5%). 93. 8%, L S,
CFS I . INCFS 1I NOx 420mg/m" 7,
NO 3| GCOFA =9 KR
4 X
300 MW o WE-KR
30% , = %R
11 12 NO x
2 b
5 6 3 4 a1
4 5
3 4 B6 TFS2000 ¥k & 4+ & A
! . NOx
. 5 ABB—CE INCFS
. ., 2000
. . 6 TFS2000
25°, .
% MR, (CCOFA) - TFS2000
P = ZE&R
2 RE—®H, ’
[o] A (CCOFA)
N
—J '\ N / y
~ 7/ . (SOFA) OFA
B ,;c?:/ N CFS T —  OFA
&
Red” o +CFS 1. 6 TFS2000
'/ " ™~ 'v \(‘
Vil ~y
P
— H (2) ’ NOx
) (Wora> 50 m/s) ’ 5576 ~ 650
B5 Xzw)] &y BRrs s
MBRINE HRER
1025t/h , , . TFS2000
CE , , 240 MW ,
5. : .
OFA . ) NO ¢
CFS 11 . 240 mg/m’
®1. 062 m , TFS2000

P1.376m



° 228 ¢ 2003
, . , 2000(2); 2-9.
3 NO [2 NOy
. , 1994 (10); 30—
NOx 34.
’ [3 . NOx
5 . .
NO , 2002(4); 764— 769.
NO x NO x L4 :
(. L 1999, 32(1); 15—
b M b 21.
NOy 600 ~ 1000 NOy 5 ' NO,
mg/m” (0= 6", . »  NOx . . 1998, 11(1): 8
NOx — 1L
. 19% 37 . [ NOx
. , 1998(9); 14—
« NOx 21.
»(GB13223—36) (1 . 300 MW,
300MW 600 MW
NO ¢ . NO [R.
650 mg/m’ (0,=6%), : . o 1;99'
300 MW. 600 MW - ABB— CE 1. . 1998, 31(9): 3—
NOx TFS2000 ,
s NO o ’ [9 . NOx
, . , 1993,
TFS2000 , 9(1); 36—37.
’ O [ 10] . 600 MW
X TTEX NO [n.
700 mg/m> (0= 617 . NOx ’ , 2000, 31(9): 13— 16.
) . [ 1] KOTJIEPB P. —
NOx L
, 1991C1); 15— 20.
200 mg/lrn3 (02=6%) L
[1] (F  %pif)
{ Troxenoe ma tmHOCTPORHHEN 2002 8 ,



18 3 Vol. 18, No.3
2003 5 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Mays 2003

= New Developments in Robust Control Methods for Nonlinear Systems |
] / 1I Da-zhong, WANG Xiao-hui, ZHANG Ai-ping (Power Engineering Department, North China Electric Power U-
niversity, Baoding, China, Post Code: 071003) //Journal of Engineering for Thermal Energy &Power. — 2003, 18
(3) . —220~223
Main methods of nonlinear wbust control are described. In the light of various types of uncertainty specific to controlled
objects of a nonlinear system the authors have expounded recent advances in nonlinear mbust control methods, such as an
improved version of Lyapunob and H ©©method as well as an innovative method involving a combination of the above im-
proved version with an intellectualized method. On this basis some new research results in the above area of study are an-

alyzed. Key words: monlinearity, wbust control, uncertainty, intellectualized method

= Graded Air Feeding-based Tangential Corner Firing Technology and Its
Applications[ ., ]/ ZHANG Hui-juan, SONG Hong-peng, HUI Shi-en (Institute of Energy & Power Engineering
under the Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049) // Journal of Engineering for Themal Energy
&Power. — 2003, 18 (3) . —224 ~228
The theory and technology of tangential corner firing with graded air feeding are described, and axial and radial air feed-
ing-based combustion processes separately explained. The technical merits and demerits of these two processes are dis-
cussed. On the basis of investigating copious relevant literature available in China the authors give a comprehensive ac-
count of the current situation about the use of the above-cited technology at Chinese power plants. Key words: pulver-
ized wal-fired boiler, graded firing, NO emissions reduction

= Experimental Study of the Separation Performance of a
Square Separator Assuming a Horizontal Heat Exchange Mode [ ., | / WANG Dong, CHENG Le-ming, ZHOU
Qiang, et al (Thermal Engineering Institute under the Zhejiang University, Hangzhou, China, Post Code: 310027) //
Journal of Engireering for Thermal Energy &Power. - 2003, 18 (3) . —229~233
An experimental study was conducted of the separation efficiency and separator resistance of a horizontal heat exchange
mode-based square separator under different air speeds and inlet concentrations. The influence of operating conditions on
separation performance was analyzed. To achieve an optimized design, the authors have carried out optimization tests with
respect to various construction schemes. The test results indicate that a separator incorporating an exhaust pipe with a di-
ameter and insertion length equal respectively to 1/3 and 1/15 of separation characteristic size will offer high efficiency
and low resistance, etc. For solid particles with a diameter greater than 100¢m the separation efficiency will be in excess

of 90%4 and the resistance less than 1.5 kpa. Key words: separator, square separator, horizontal separator

= The investigation of a Comprehensive Evaluation Model for a Thermodynamic
System [ , ]/ LIU Weirhua, ANG Hai-song (College of Aerospace Engineering under the Nanjing University of
Aeronautics and Astronautics, Nanjing, China, Post Code: 210016) //Joumnal of Engineering for Thermal Energy &
Power. — 2003, 18 (3) . —233 ~236
A comprehensive evaluation model is proposed. By using a stratified evaluation system the requirements of social environ-
ment on various aspects of a thermodynamic system are assumed to be the first layer of an evaluation model, while specific
evaluation indexes are taken as the second layer of the model. With the use of a fuzzy comprehensive evaluation method
the factors of the two layers were joined together. The results of evaluation may be reflected through the magnitude of sub-
ordination degree of fuzzy operations. The feasibility and rationality of the model has been substantiated by its use on

some specific cases. Key words:  thermodynamic systems . comprehensive evaluation, model, economy, environment,



