21 4 Vol. 21, No.4
2006 7 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER July, 2006

: 1001— 2060 (2006) 04— 0409— 05

BP

7}% 4}&;@ ?—‘Eﬂt“” '% Hﬂ%%
(BT KRF BAFR TR N 510640

CEEHERBS LTS5 AR 4 AL B R , MRT

Wy kA A RGR . B A AR WA ERA KR LT, 3K

37T 4 HMRT(Mean Residual Time) 89 7% L #LIE, £ & 4 %

iR 09 3 ARA B K Ao B R KR 3G Ao, MRT 800 40 #1649 40

PEA S P, tRaE A 3 MRT # v K, kLA K49 MRT ), @

FE AT ALHh AR 3R ), KA B & e E & 3T MRT 494

Rtk £ BB K. ©) # F 538 3 MRT bt 8 808 # EMA 698 ’ ’
RPN P 82 3 85 BN KGR A ) B3 Bk AKE AR B

SEMRT 3% A 8k, A b & 48 2 R4 3 i il A2 F Rvh B 3

X5 AEE PEMIEARZ 6945 M, B % 2 BP AV 2R % AERLT

MRT 5 &8 & 21 69 B X 7, & 27 P& AFRRE 5 5

BA P A0 R RIE IR IEE R BT, ZERFMEE 5

R BATn A FH AR E A 4 1%, B EAH B 4 A

1 .

N

JACE XU R TR N ’
$0.19 mx 1.88 m.
; BP ; ;
’ PLC
: TQO51. 2; TP183 A ,
1 . ’
C
(0
, zs
%
B b
a
(Mean Residual Time, MRT)
(Axial K1 @4 2R EES

Diffusion Model, ADM);
(Particulate Trajectory Model, 2.2

PIM ). 1990 . . . . .
PTM (2
MRT , ( D
: 2005— 10— 31; :2006— (04— 24
(003045)

21994-2018& B¥inad Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2006

° 410 -
1 b
fomX nmX mm (@) /kg"m*3 /kg"nf3 (56 ’
19.7< 16.7<3 1 36.9 90.2 45 T, f
17.9% 8.7X 1.6 3.5 87.3 37.4
11.2X 9.3X 7.8 0. 1 20.5 5,99 I2, &
3 mm 4.8 100 20 ( 155
0.5 mm 40. 6 144 279
) o MRT .
titts 15
t = b a
2.4
’ 2~ 7
25
20f ek v
g E £ s Tani%
= B~ = - o =1532°
£ £ g7
5 -
072 3 4 5 6 7 Y= 3% 5 6 7 % 3 5 4 s 6 7
¥®n/r- min' M n/r. min! /- min
(a) BEZEF (b) #af (c) MK
K2 ©EiHEZARRESH MRT itk n T LE &% (&R c=0)
25
o a=2.28°
20 -m— a=3.04° N N N N
—&— o =3.80°
g —o— a=4.36° , MRT
g 15 % a=5.32°
E: n- (03 C
P~
=z 10 , 0~1.28 mhk.
54 1.24 ~6.24 rfmin. 2.28° ~5.32°
0 I, . s MRT 1 ~40 min
1 2 3 4 s 6 7
¥d#in/r- min” n ? «
(a) BE4ESE c , MRT . ,
MRT s
30
- —— a=228° MRT ;
s , MRT
o 20 |
E s
> 15 MRT
= )
(<23.76 rhmin) . MRT
5 . . MRT
0 — .
1 2 3 4 5 6 7 ’ ’
%y /r. min? MRT .
(b) #r . MRT
R (<22.50 rhin).
B3 FRE4AEEZHAMRT MitE n T B 0.25mbk) , MRT

(Hi% c=1.28 mbk) \ . MRT ;



4 , BP ° 411
% C>2.50 rin). C025mk)
MRT s MRT
5 , MRT :
H
= ,
=
3
7
2% n/r. min?!
(a) BHR
35 ,
1 ez .
g ¥ - az380°
g 20t o a=4.56°
E:' 5 - a=532° , ,
= 10} , , MRT
5 9
O s 4 s 6 7 .
ﬁﬁ;:;rﬁﬁnq (Back Popagation Neural Net-
25 works) BP ,
- =228
2071 - a=3.04°
=] -+ a=3.80° s ; ,
| Ist o a=4.56°
> S =532 ;
g 10 | b ~
5
e T S S E—- 6 1 =
$%Hn/r. min!
(c) MK 210 ,
BP 6 .,
= . . . .
E :
; .
z ’
, (MRD).
T S R 6 7 ’ ’
$#n/r- min ' 6—16—10—1 .
(d) K 16 , 10 s
5
Sigmoid ,
g Sigmoid
1Zm
= BP :
=
1 2 3 4 5 6 71 BP . .

A 4

¥33n/ . min!
(e) BB%E

B4 A 2R MRT [ 35 n T L8
(c=0.25mb)



c 412 - 2006

3.1
MRT, )
7.
, 9.1%,
BAR BERE w2 4.1%.
B S BPR %iail 24k O — ey .
35t o« MW +
|+ TR .
30 *
. n + 1 =
‘B 25 7
= +
£ 20 %+
Wein+1)= Wy; (n)+ 2 5| %
=
a(m) [D(n)+MDn—1)— D) (2) 10t
D(n)= °E My 3 st
1 2 0 . P s
- Ezp] & —y") 4) o 5 10 st;wmzr(n)wmﬁ.s 30 35 40
E— )\ JE—
an)=2"aln—1) 5 B 7 R &EAG N ZER
A = sign| D(n)D (n— 1)] (6)
HY 5 D— ’
 FE— 3 —— BRI, N1 2 /o ® KRBPEK, M=0.50c /min
’ ’ L o I AW, N=3.76c/win @ KHHA 0=5.01r/min
wor . MEIRH, 0624 r/mn & LREX N=1.24r/min
Y d H ~ =~ G, =250 min A A, D=3760/mn
55t = = AW, A=50) /mic X KB K, 0624t/ min
a— H T] - s (07 1 ) E
Matlab 6.5 s = 20r
, g 15 L
prestd 10}
init st
) 0.2, 0. 4, 02
, 1.05. , 0.45,
0.01. —
3 —— Bl w B SRIEEaL0
6 18 000 0 i mmemani o ewsedn
- - —BE%H, 0-3.04" A  SR¥EE =380
’ 25 SRR, a=1. 560 X ERHEE =532
103 o l‘\
K 20| , i
102} = Ll ..
o] i .
10! = T~ - el
m 1or KT
2 10 .
® 10 01 2 3 4 5 6
107 ¥n/ r-min”
1040 20 40 60 80 100 120 140 160 ) )
YIHRH (x 100) E8 K ARR Hirdy Aot I AF A6y 3tk B

B 6 M %&iiz £2— NG RET LB



4 s e BP ° 413 -

( 4(b)) : . MRT ;
, BP MRT ; MRT
( 8), . MRT .
. . . , MRT
3.2 BP 3) BP
(1 ,
, BP BP
MRT. , 4.1%s
2) . .
MRT BP , .
3 , ) BP (1] . , : (9.
— . , 2002, 24(11): 6—9.

[2] SHERRITTA R G CHAOUKIB J, MEHROTRA A K. Axial dispersion
in the three-dimensional mixing of paiticles in a mtating drum reactor

[J] . Chemical Engineering Science 2003, 58 401— 415.

4. 1%’ ’ [3] BOATENG A A. Boundary layer modeling of gramular flow in the
transverse plane of a partially filled mtating cylinder| J] . Int J Mul-
4 tiphase Flow 1998, 24(3). 499— 521.
[4 HEYDENRYCH M D, GREE P, HEESINK A BM, ef al.Mass transfer
(1) MRT in wlling wtary kilns: a novel approach[ J] . Chemical Engineering
Science, 2002, 57: 3851— 3859.
[3 ; .
»MRT ° ’ [J. , 2002, 53C10: 1015—1021.
MRT , MRT , [ 6 . -
MRT s R [J. , 2002, 53(9):912—917.
(2) MRT (B2 R %Hib)
Bt

## ASME Journal of Turbomachinery»2005 4 10 A 54k i, NASA (£ B B E AL = Ao Al R B 89+ K R TR
T it AR R A RT Md T AR B A% F 8 IR R R MU T K R4S A S0 I U,

HH R FEMEY, B EIEFAEGE LT KRS TOHEH AR IE M TRT HTHELTR
SR08) 7. P b6 30 2 5 ARA) T, A ART AR B KR A R At A9 4k 32T AR,

€2 &, ST LEE, A48T HE TR B ] 5 69 @ B #0455 @ g 7P H . 12 &3t
T AEME, AF R £ AUE K89 369 4h&) B 08 /) B T 4hie) B0 215 6 R 3 A s ) 38 e, 3K A Aedd 7
hoF) F e she AL TS ) B K FECET R ks B e,



4 " 439 -

and a modularized design method. The software can operate at the rear platfoms of DCS woik stations and prepare opera-
tional interfaces with the help of DCS configuration tools. It can make full use of powerful functions of existing DCS and
its operation methods are easy for operators to get acquainted with. Unified data pretreaiment mechanism and monitoring
of heart-beat signals can guarantee required safety. Multiple built-in communication mechanisms make it suitable for vari-
ous on-site conditions. The algorithm module structure, which can be either independent or mutually cooperative, yields
a flexible configuration with a good expandability. Two kinds of impmoved generalized prediction control algorithm and a
kind of smplified self-adaptive on-line steady-state optimization algorithm have been realized. The use of this software for
implementing the advanced-control of the flue gas oxygen-content of a utility boiler has markedly improved control effec-
tiveness. It has been found that the sofiware under discussion involved less investment outlays and has facilitated on-site
applications, achieving good results in general. Key words: themal power plant, advanced-control and optimization
software, DCS, oxygen-content correction

BP = A Study of the Transmission Model of Materials in Ro-
tary Kilns Based on a Multi-layer BP Neural Network| ., | /10U Bo, LUO Yuhe, MA Xiao-qian (Electric
Power College under the South China University of Science and Technology, Guangzhou, China, Post Code: 510640) /l
Journal of Engireering for Thermal Energy &Power. — 2006, 21 (4). —409 ~ 413

Through experiments conducted on a rotary-kiln test rig and under the circumstances of rotary kiln speed and inclination
angle changes the following law governing the variation of MRT (mean residence time) of materials for five kinds of solid
waste materials with different physical-property parameters has been revealed: with an increase in rotary-kiln rotating
speed and inclination angle as well as an air speed increase inside the kiln, the MRT will decrease. Among the physical-
poperty paramelers of the materials, the repose angle has a relatively great impact on the MRT. A greater ®epose angle
will lead to a shorter MRT. The change of density, however, has a relatively minor effect. The various influencing factors
mentioned above will give rise to a wrlatively big difference in sensitivity to the MRT'. The rotaty kiln speed is compara-
tively sensitive to the MRT, while the sensitivity of the kiln inclination angle assumes a relatively uniform character. As
regards air speed in the kiln, a combination of low kiln speed and low air speed in the kiln is rather sensitive to the
MRT. Taking account of the characteristics that there exist numerous influencing factors in the transmission process of
materials in the rotary kiln and an intense nonlinear mechanism, a multi-layer BP neural network has been used to simu-
late the mapping relationship between the MRT and the various factors, establishing a nonlinear transmission model. The
results predicted for 40 groups of experimental data in the model show that the values predicted by the model are in rela-
tively good agreement with experimental results with an average relative error being assessed at 4. 1%. This indicates that
the model can correctly reflect the material transmission process in the rotary kiln. Key words: wtary kiln, BP neural
network, transmission model, mean residence time (MRI), nonlinear

= Wire-Mesh Capacitance Tomography of Two-Phase Flows in a Hori-
zontal Tube] . | /HUANG Shan-fang, ZHANG Xiu-gang, WANG Dong, et al (State Key Laboratory on Power Fn-
gineering Multi-Phase Flows under the Xi’ an Jiaotong University, Xi' an, China, Post Code: 710049) /] Joumnal of Fngi-
neering for Thermal Energy & Power. — 2006, 21(4). —414 ~417

A wire-mesh capacitance tomography of two-phase flow distribution is presented. Thermocouple wires with an insulation
film on their surface are used as capacitive transducers. The electrolyte of the capacitor is an insulation film with the two
poles being respectively metal cores of themocouple wires and electoconductive fluid film covering the surface of thermo-
couple wires. The capacitance is directly proportional to the length of the electoconductive fluid film and independent of
the latter’ s distribution and shape. The wire-meshes are parallel and uniformly arranged on a pipeline section. The inner
diameter of the test pipeline is 70 mm and the capacitance of each mm long mesh wire being used is 4.82 pF with the
spacing of mesh wires being 4 mm. The measurement was performed by use of horizontal and vertical two-direction capac-
itive transducers. On the basis of knowledge about flow patterns, it is not necessary to reestablish algorithm and the phase
distribution can be madily obtained. The steady-state tests show that with this method one can realize the restablishment
of flow patterns, and the section water content as calculated based on the foregoing has a maximal error of 3.9%;. Key
words: wire-mesh capacitance tomography, phase distribution, dual directional measurement, rate of water content

= A Dynamic Analysis of a Rotor-Elliptic bearing System



