23 3 Vol. 23, No.3
2008 5 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER May. 2008
A 1E + 1001— 2060 (2008 03— 0252— 04

’Y’J‘ Xi‘\? /%‘17 {:T’_'\ll—h F/if\ ‘En }glﬁjfa
(Rt h A% RS TES M 4 54 132012)
CRET AT M E e F RS AN SR ,

TR ARARAIRA Tk, & AR A AAR AR R E M TR
MIE R £ T TR 51T HIE4E %, AR B iR 4E [ AT 4 _
FALS AT B 4B 54 S48, KA A R AR IEd 2. 4t

BP At 221 2500 sk AR Ao R 5 T N By SRAALAY 9] R, R A L

—M R it HaG gk, k0T T RAR A BP B AL AL A 1

REFEW ZHETARZRIRANKFERNTA— KA 48

G4 AP AR, 5 wa st fk Ak, LM R ke 1.1

RA R RS, BB T 05%, AR AGIRARET AR

s
b b b b b
s L—M ; BP
: 0359. 1 :A ,
’ .
s
’
b
’ y .
. s
’ . s
,
[q
b . . .
R 10 ) s ,
[13 2
s
. N ’
~ ~ ~ ’
[1~5]
,
’ ,
b ’
s
, , ’
: 2007—05— 11; :2007— 07— 05
(50706006 ); (2006024)

(97252 A,



3 , ° 253 -
A, A
) A 10 )
s . 10 ,
N, T=[ A1 Ay ==+ Ay 3
At, )C,'(i:ly 2, - N), ’ ’
T m, m
10
: )\:_Elk_,- ©)
Ai= Xis Xit ty == Xit(m— Dr] (D T—[ /2 A/ o Ao/ A )
:i=1,2 - n3n=N—(m—1),
@ 2
A:
X1 Xite X1+m—Dr o s
Y X3 Xate X2t (D 2 o) . 1 26 mm . 2 000
Xn  Xntt Xn+(m— D
- ,
BER A B EE 2 LB
[7] , =124y,
m=32. M
1.2 kA
A mXn ,
mX1 nX]| UXV,
A=UNV" 3) WA T
A 1% 1 . A\ =diag =it
As oo A0, , B1 24— kBHARRE %
M=M= A0 @ , KELER
Ay Ags s Ny 4 NGY! PD—23 . 0~
AN 10 kPa, 1 kHz. 7.5 m,
s 3 m, 2 m, 2.5
, m, 0.8 m,
R INV306
s s 256 Hz,
(D . 2 048, 10 (26 mm), 260
) 3 (2) mm, :0~4.5 m/s,
, :0~25m/s.
4 ,
1.3
2 ’ 3



° 254 - 2008
r——— BP LM
9
] H
... T ARTIaYY
————— Xit1=Xs— JJ+H) Je ®)
(a)5rEH (b) FRA
(P ———— A e
; — .
I ———— ¢ #=0)
(c) MK (d) ¥R ( t—>co0), .
1 oo 4 .
B2 ek 4 FF mALRARE A ’ ’
10 , 4 ,
7 4 D (19
2t B
_ o s ©,0,0, 1). , 24
£ oo e e °
S S HER
T Lo aboiid il B
0 : —~
= —
Wm«mwm o | -
2 o/ N
HLARTE _ - TN
0 2 i R P — ),
0 4 8 12 2= / NI
tls ~ \. p
. ‘ —V;
2, — - -
B3 44 AAGE 2RI 5 A W —
- anal
lm _»/ \‘
N
3
B4 BPR %44
3.1 L—M BP
L—M (Levenberg— Marquardt ) 3.2
( )  BP L—M BP s
. L—M 0.000 1, 10 000,
s BP s MATLAB
. ) ) tan-Sigmoid ,
) Sigmoid .
1
T BP
}\ 1 }\2 }\3 }\4 }\ 5 }\ 6 }\7 }\8 }\9 >\ 10
35.456  9.050  8.90 8942 690  6.08 6010 5187 4667 4645 I I
50.869  15.354 11964  9.33 894 860 7.273 1244  6.120 6 404 I I
59.367 21.171 15187 11.863 9.9  8.99%5  8.80  8.475  7.453  7.303 I I
67.510 7.4 7.7 596 578 4802 4748 4651 4441 437 1l 1l
65.212  8.289  8.074 6107 581 5611  S5.041 5009 4913 4457 i 1l
62.27 9.546  9.349  5.837 571  5.4% 5417 5058 4888 4873 1 1l
170,98  18.746 18397 12.755 12.123 11.978 11.061 10.53%  9.908  9.521 il il
17496  17.406 17.106  16.017  15.915 15.545 15.286 13.967 13.791  12.378 il i
177,36 24.527 2425  21.208 20.286 18.068 17.698 17563  17.001  14.078 T i
523.72  28.587 2829  27.04  26.310 22.916 22.763 22249 21.225  19.671 v v
49931  33.371 3338 30.765  26.260  26.154 24.992 2470 2459  18.280 v v
544,97  48.841  489%  24.971  24.879  23.467 23.057 19.88 19600  16.(24 I\ v
o | il L IV



3 ) ° 255 -
200 ) BP , ,
) 5
) 160 ( -
0 ,
, : 148 : ;
92.5%. 1
, 3 )
L—M [q s , . BP
[ 10) [J. .2000, 34(1).22—25
’ [2 , .
2 s 0.000 1, 0. . 2006, 34(2):33— 36.
20 000 R R [3] , , RBF
. [ » 2006, 27
’ LM (7): 725729,
[ 4 s s PR Elman
10° [J. . 2007, 22(2); 168—
172.
[ ) .o
10! [J- » 2002 23(5). 357
i — 360.
% 10~ [ FARME ] D, SIDOROWICH J. Predicting of chaotic time serieq J] .
= Physics Review Letter, 1987, 59: 845— 848.
12 [7) ; . -
[an. 5 2006, 38(11):1963— 1967.
\ [ 8] [M]. : s 1995.
10+

2 4 6 8
YIgs

B35 L—MMEKEE BPR %k 2 B

2
/%
/s
BP 20 000 202 4 0.138586 7375
16 512 144.24 0. 000 988 85
20 000 202.42 0. 131 580 81. 88
352 18. 35 0. 000 967 88 75
115 36. 89 0. 000 997 93.75
BP 193 17.35 0. 000 994 0. 8
L—M 8 8. 62 0. 000 983 95
4
(D
b
H
@)
L—M BP
5 95 %%;
(3) BP , LM

[ 10]

HAGAN M T. MENHAJ M. Training feedforward networks with the
Marquardt algorithm[ J] . IEEE Transactions on Neural Networks, 1994,
5(5):989—993.
s . MATLAB BP
[Jy. , 2003 19(2): 130— 135.

(G#t  AT#5)

( »

ZHSS M. F 1Ay QRS
BT ERERGER AENNF FTRERZL BER
SROHFHTF. F2ANRARELT H60FKE
ARG R B AR kAT Ry Al & RE. B 3
o BRI HUIE k) Fah HEdT, 3 & M AR ARG L
Bk, DNFABER S, F4XPEET R AL
BB A DR RS B A 5 AR AR B, dE R
BEMT RBIE BB EAE R RGOSR S
k., BS AW BRAAT HSBAEL B MG R
Z, RIBASIHE Sk, R iBAIE IR TR
SATEE S MR, B PRAT 150 EIR A R Lk
1.3 A, B KR A & 9 EE.

gk AR, BAR AR F ok AL WA A, A AR
P & RN IEE AR ELHRAR.

2008 42 A & KA.




3 ° 327 -

= Application of Singular Value Decomposition for the Identifica-
tion of Gas— liquid Two— phase Flow Patterns] , |/SUN Bin,ZHONG Jin—shan, CHEN Fei, ZHOU Yun—long
(College of Energy Source and Mechanical Fngineering, Northeast Dianli University, Jilin, China, Post Code: 132012)//
Journal of Engineering for Thermal Energy & Power.— 2008, 23(3).—252 ~255

Presented was a method for the identification of gas— liquid two—phase flow patterns by combining phase— space restruc-
ture with singular value decomposition. First, the authors have created an attractor trajectory matrix of pressure — difference
fluctuation signals by adopting the phase space restructure method. Then, the matrix is decomposed to obtain its singular
values to serve as an eigenvector of the flow pattern. In the light of such problems as both a low convergence speed and an
easy fall into partial limit values, to which BP (back propagation) neural network is susceptible, the L—M optimization
algorithm was used to design a BP network model for identifying the flow patterns. The mesearch results show that the
method in question can effectively identify 4 typical flow patterns of air—water two— phase flow in horizontal tubes. Com-
pared with other improved algorithms, the I.—M optimization algorithm has the highest identification rate of 95 %, thus
poviding a new effective approach for the identification of flow patterns. Key words: flov pattern identification, phase
space restructure, singular value decomposition, L—M optimization algorithm, BP neural network

= A Method for Liquid Sampling and Measurement of
Gas—liquid Two— phase Fluid Flow Rate or Mass Quality] . ]/ LIANG Fa— chun (College of Transport &
Storage and Building Engineering, China University of Petroleum, Dongying, China, Post Code: 257061 ), WANG Dong,
LIN Zong— hu (National Key Laboratory of Multi— phase Flows in Power Engineering, Xi’ an Jiaotong Univeristy, Xi’ an,
China, Post Code: 710049)// Joumal of Engineering for Themal Eney &Power.— 2008, 23 (3).—256 ~258

A portion of single—phase liquid is sampled and separated out from the gas— liquid two— phase fluid under measure-
ment. Through the flow rate measurement of this portion of the single—phase liquid, the flow rate or dryness fraction of the
two— phase fluid can be determined. Through a conversion from the measurement of a two— phase fluid to that of a single
—phase liquid, the effect of two —phase fluid fluctuation on measurement accuracy can be avoided. The analytic results
show that the ratio of the sampled liquid phase flow rate and the total flow rate n the main pipeline assumes a linear rela-
tionship with the mass quality of the main pipeline. If either one parameter of the mass quality or mass flow rate is known,
the other parameter can be determined. A liquid sampling device has been designed and tested on a gas— liquid two—
phase flow test loop. The test results show that within the range of the present test, the maximum measurement erwr of a

flow rate and mass quality is less than 10%5.Key words: two— phase flow, sampling, flow rate, mass quality, measure-

ment
300 MW =On—site Experiments and Numerical Simulation of an
Electrostatic Precipitator for a 300 MW Coal— fired Boiler] , |/ ZHAO Hai— bo, GUO Xin, ZHENG Chu—

guang (National Key Laboratory on Coal Combustion, Huazhong University of Science and Technology, Wuhan, China, Post
Code:430074)// Journal of Engineering for Themal Enewy &Power. — 2008, 23 (3).—259 ~264

The use of an experimental study and a numerical simulation to quantitatively describe the smoke particle collection pro-
cess in a dust removal device provides a theoretical basis for developing an effective PM (particulate matter) dust removal
scheme. The fly ash particles before and afier an electostatic precipitator (ESP) of a 300 MW coal— fired boiler were
sampled on—line to investigate their size distribution law and emission characteristics. The sampling system was composed
of a high— temperature water— cooled sampling tube, cyclone separator and low— pressure impactor. The test results show
that the fly ash particles before and after the ESP assume a typical dual—peak distribution with the peak values emerging
at around 0. 08 #m and 2 ~ 5 Pm. Thereafter; with the test results at the inlet of the ESP sewing as initial conditions, an
event— driven constant volume method was used to carry out a particle cluster equilibrium simulation of the dust emoval
pocess in the ESP.The detailed information about the evolution process of the smoke particle size spectrum along the lon-
gitudinal length of the ESP can thus be obtained. The simulation results of the particle size distribution at the ESP outlet

were, in, relatively.good agreement with the, test results. Key words:, coal —fired power plant, electrostatic precipitator, in-



