22 3 Vol. 22, No.3
2007 5 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER May. 2007

: 1001— 2060(2007)03— 0317— 05

R PRAE KR = SUPRIGE 23R B E R

TwAE. K 7, B &k HRE
(E R A% 3h /1 TR & K 400030)

Cx ARAAIEE R B AT T 2R T B 1]
BAAALIL AT, HOM T Mt B B0 8RS B A A 5 {

kI, HH KT AR MR Ff TR X ko #
W, EREV. BRBEZEARTY A ﬁiﬂﬁﬁn%ﬁ, #7
YEoRT KB B ORBE R B R & L AR A M 4F, 50% ~ 100% #

RO YR T BRER 55 KR MY AR 25U MR AT #rUECR ’ ’
O MREE B R AL AR, AR AR AR B 6 —F . (PD150 kW,
WA — e &L, (CH4 30%, N» 70%),
. _ . 10 772 kJ/m’, 1.05.
: TK229. 1 LA

. CHa
30% ~60% ; N, COs
[
) CH,4
30% A1 RN FARESEN
1.2
[2]’
’ k— ¢
[3-4
9 i) 9
a{(Pu‘PH—ra(rH/‘P)—F > (W)
_Oolp|,.o 1%
*ac‘ Ea‘ﬂ rli a‘* ae‘ k a@‘”‘“
: P— s To— s Se—
’ sxars 0— . . suvew—x.r. 0
’ ; O— . P=u.viw.k.e.f
h ’ X7 6
=1.T¢=
: 2006— 07— 25; :2006— 08— 28

(CSTC, 2005AC6028)
(91352 A,



° 318 ° 2007
Fe Se [3]. .
2 3
2.1
2 G \
’ ’ 3 100%.
’ ’ 75%.50%.25% .3
) (D59 ~D70). (D59 ~D45)
) (D59 ~D59), N—1.N—2 N—3
50 . D200 mm X 1 200 )
mm . . °
3.1
o RSN 3.1.1 P& sE R ES A
A RN
2SS SN .
70, %'
. 3
(
s ).
4°1 » 50 mm
[lq’ . i)% _
100%; , SJN—1
2.2 'N—3 N—2
25% S N—2 ,
( D. . ;
210
' : _ 1%
300 K. 1200 K. " 10
8 10
1 (' s) g %
0 .E 60
Py % I 1 F owl
100 23. 68 20.55 B. B 0
75 17.76 15.42 5.2 -0
0 11. 84 10.28 16. 81 g PEN / mm
(a) 100% 246 #
2% 11. 06 0 8. 41
140
.10
2.3 ; 100
; [6-7 e
Realizable k— ¢ , g 60
. = = — — F 40 #
:Cie=1.44, Coc=1.9, 0, =1.0, oc E i
1.2, SIMPLE 0
(879, D0 0 w0 w0 80 100 20
HrER / mm
(b) 75% T

» 1 o Magnussen

Hjertager



° 319 -

e
’
®
=20 1 1 L 1 L
0 200 400 600 800 1000 1200
e FE / mm
(c) 50% M H M
=
k.,
d
&
-20 | \ , X , N
0 200 400 600 800 1000 1200
MREK / mm
(d) 25% MM
B3 Poih&RiaREy H
100% 900 mm
10m/s;75%  50% 600 mm
10 m/s;25% 500 mm

10 m/s

3.1.2 ShENAR S

4 ’

4 100% 25%

(a) N-1M3E3M(100% A HH)

(e) N-2/R4e3(25%%M M)

() N-3MRB2s%NR#K)

B4 ek BFEAXS H

7N_2 H



:50% ~100% .3
50 ~100 mm

° 320 - 2007
, 1000 K 25% .3
1 000K ,
s N—1 ’ ’
9N72
21 D ’ ° 50%~1(I)% 9N
) _1 ) H 25%
5 yN—2
3.3
2000
1600
E lm +N—1 ’
ﬁ 800 —8—N-2 21 ,
0 L., TH=N3 CH, ,
0O 200 400 600 800 1000 1200
MEIER / mm CHq ¢ 6
00%
(a) 1 F 3t -
200 0.04 —A—N-1
1600 4‘; 00 —8—N-2
2 1200 —a—N-1 g " = N3
ﬁ 80 —8—N-2 o 002
3¢ (&)
400 ) ) ) } N'3A 0.01
0 200 400 600 800 1000 1200 "
M BN / mm 0 200 400 600 80 1000 1200
(b) 75% MAW $EEN / mm
(a) 100% A
2000
1600
« o Nt 0.05
E —f— N-2 0.04 —&—N-1
800 —H—N-3 % 0 —8—N-2
0 0 0 0 w0 100 1200 & =i
m’ 0;02
B FEM / mm o 0ot
(c) 50% #fhHF ’
0
2000 0 200 400 600 800 1000 1200
1600 $FEEN / mm
—A—N-1
(b) 75% MMM
¥ 1200 il
E 800 ——N-3 0.05 >
40 600 a0 60 80 1000 1200 0.04 ——N-1
M EN / mm g —8—N-2
d) 25% MAW g o ——N-3
s- 0.02
BS5 HoBEsH 001 |
0

0 200 400 600 800

MR EN / mm
(c) 50% MMH

1000 1200



3 ) ° 321 -
0.03 —&—N-1 4
§ —8—N-2
0.02
—¥—N-3 .
= 45 44
o 001 0
) 99.8% .
0 o (2> 50%~100% ,
0 200 400 800 1000 1200
SIEPEN / mon ’ |
(d) 25% MMH ’ ’ °
3) ,
K6 CHs &5 850 ) ’ ’
4) )
9 3 C['IA °
. 50% ~100% s N—1.N—3
CH, 10 %, N—2 0 .
4 . . .
2X10 N—1 CHa4 , 2004, 38(H: 17—20.
, (CH4 sN—2 [2) L. ,
. CH4 N—1.N—3 2002, 24(4).24— 26,
, CH, , N—2 [3] s . s
[J- » 2000, 30(3): 325—328
0
LN 3’ - . 25% l’jj [ 4 M. » 2002
- B ¢ [ : : (M.
10" 29710 ", N—2 CHy 1990
3.6X 10 15’ . [ 6] LESCHZINER M A, RODI W.Computation of strongly swirling axisym-
metric free jets J] . AIAA Joumal, 1984, 22 (12); 1742— 1747.
: [7 SLOAN D G, SMITH P J, SMOOT L D. Modeling of swill in tuthulent
UES C[—MCI_I;CI—MX 100% fow systemq J| . Prog Energy Combust Sci, 1986, 12; 163— 247
4 [8 KOUIMOS P,MCQUIRK J J. Isothenal modelling of gas turbine canbustor
CH41 (Hao CHy omputational study[ J] . Journal of Propukion, 191, 7. 1064— 1071
CHg . :50%~100% (9 SV. (M. :
sN—1.N—2 N-—3 1984
99.99%, 99.8%  9.99%;25% L1 ’ : :
[Jy- » 2004 24(1): 102— 105
.3 99.99%. o
(w3 R R
( 33 ) L L
, 2006, 3: 161— 163.
[7 [J. ;
2000, 10: 514— 516.
[ 1’997 S8 14 L [ §  CHIMENITM, NATALI DI C. An IR image processing approach for
’ T characterizing combustion instability[ J] . Infrared Physics & Technolo-
(2 , ,
i, 2004, 46, 41— 47
[J- , 2002, 2(1):1611— 1614, #
3 [9 LUGANG, YAN YONG, RILEY GENY, et al Concument measurement
1 ' of temperature and soot concentration of pulverized coal flame[ J].
LI »200% 24(5):'6817' o84 ) i ] IEEE Trarsactions on Instrumentation and Measurement, 2002, 51(5):
[4 PAWLAK Z. Rough sets and intelligent data analysis| J] . Information 990— 995,
Science 2002, 11(147); 1— 12
[ 10] ,
3 ’ ’ . , 2005 7: 696— 701
[J- , 2006, 1: 99—102

(B R R



° 348 - 2007

law of mechanical atomizing nozzles. But when the oil spray pressure is welatively low, the atomization mechanism will
take areverse course; i.e. the lower the oil spray pressure, the finer the atomized particles. From the foregoing it can be
shown that the swirling steam-based mechanical atomized-oil sprayer can maximally improve the atomization quality under
a low-load operating condition and has a relatively large urndown ratio with a steam consumption rate lower than that of
an often-used pneumatic atomized-oil sprayer. Key words: supercharged boiler, oil sprayer, atomization characteristics,

numerical simulation

= Flame Image Processing and Status Discrimination Based on
Rough Sets Theory [ , /WU Guang-fu, LU Zhen-zhong (College of Enemy Source and Environment under the
Southeast University, Nanjing, China, Post Code: 210096)// Joumnal of Engineering for Thermal Energy & Power. —
2007, 2@3). —310 ~313, 321

A flame status discrimimation method based on rough sets theory has been presented in the light of the main problems con-
cerning the flame detection of an entire furnace. The method makes use of the classification principle in the rough sets
theoty to identify the high temperature zone of flane combustion. In combination with other flame image characteristic
values, a knowledge decision-making system was employed based on the rough sets theoty to set up flame-status discrimi-
nation rules and establish a basic model for the discrimination of entire furnace combustion status to make a judgement of
the latter. As the decision-making table is of a simple attribute expression, it lends itself to be easily understood by oper-
ators and provides operation guidance for boiler combustion regulation. The on-site tests indicate that the characteristic
magnitudes of flame images have a close bearing on the quality of combustion process. The processing based on the rough
sets theory can lead to a higher effectiveness and the quantitative classification by adopting attribute sets should help real-
ize a qualitative discrimination of the output values, thus resulting in a precise and reliable discrimination of the system

status. Key words: rough set, image processing, status discrimination, flame detection, decision-making table

PID = Design of a Water Level Control System for
the Drum of a PID Parameter and Self tuning Boiler Based on Chaotic Theory [ , | /LU Ning, JI Qiu-yun,
XTA Zeng-gang (College of automation under the Haibin University of Science and Techmology, Harbin, China, Post
Code: 130080)// Journal of Fngineering for Thermal Energy &Power. — 2007, 22(3). —314 ~316

The water level in a boiler drum is an important index for the safe and steady operation of an industrial steam boiler.
Nowadays, for the water level control usually adopted are feed-forward cascade three-impulse contwllers. The @ntrol ef-
fectiveness is heavily dependent on the proper selection of PID (proportional-integral-differential) parameters of the con-
troller. However, the commonly used parameter-adjusting method involves complicated and tedious steps, resulting in a
relatively low searching efficiency. Furthermore, the method is not always an optimized one and big oscillations and over-
shoots often occur to the control system. By making use of the ergodicity specific to the chaotic theory, one can improve
the chaotic-searching optimization method based on Logistic mapping. Presented was a new chaotic PID-parameter opti-
mization method by using one-dimensional iterative chaotic self-mapping which features infinite collapses in a finite re-
gion. The simulation results obtained by using the boiler drum models show that the relevant algorithm has a relatively
high searching efficiency and accuracy, capable of realizing an optimized adjustment of PID parameters. Key words;

dmum water level, chaos, optimization, PID contwol

= A Numerical Simulation of a Low heat-value Coal-bed Gas Burner | .
] /LUO Yu-dong, ZHANG Li, TANG Qiang, et al (College of Power Fngineering under the Chongqging University,
Chonegings, China, - Post Code: 400030)//, Journal of Eneineering for Themal Fnewy &Power. ,— 2007, 22(3). —
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A numerical simulation study of a full-scale three-dimensional combustion has been conducted of a low-heat-value coal-
bed gas burner along with a forecast of flow fields, temperature and constituent distribution at the outlet of the burner. In-
vestigated also was the impact of different thermal loads and nozze patterns on the bumer performance. The results of the
study show that the burner has the ability to regulate a relatively wide range of loads with the converging nozle burner
having the highest combustion temperature and a good rigidity of jet flow. The diverging nozzle bumer has the optimal
combustion characteristics during the themal loads ranging from 50 % to 100%4 and the converging nozzle bumer has the
optimal combustion performance at 25% thermal load. The simulation results may sewe as a helpful guide for furthering

the optimized design of the bumer. Key words: low heating value, coal-bed gas burner, numerical simulation, thermal
load

Li/ SFg = An Experimental Study of the Feasibility of Li/ SFs Slow Combus-
tion in a Molten Pool Reactor [ ., ]/LI Yan (Militaty Representative Office of the Naval Forces of Chinese PTA
Resident at Harbin Turbine Works Co. Ltd., Harbin, China, Post Code: 150046), ZHANG Li-chao, ZHENG Hong-tao
(College of Power and Energy Source under the Haibin Engineering University, Harbin, China, Post Code: 150001)//
Journal of Engineering for Thermal Energy &Power. — 2007, 22(3). —32~325

On the basis of experiments an exploratory study has been conducted of the feasibility of Li/SFe slow combustion in a
molten pool reactor. During the three experiments separately performed, though nozzles SFe gas was sprayed at a pressure
difference of 0.06 MPa into an air-tight molten pool reactor of 430 “C initial temperature containing liquid-state metal
lithium. A slow combustion reaction between SFs and liquid lithium was made to occur at the liquid surface. Through a
control of the flow rate of SF¢ taking part in the combustion, a preset temperature has been attained in the reactor. The
preset temperatres were 00 G 565 C and 780 C respectively under which the reactor worked stably for a period of
time. On the basis of the test data, an analysis was performed of the experimental phenomena. Hfective measures were
taken to avoid nozle blockage during the experiments. Through the experiments it has been verified that the slow combus-
tion of Li/ SF¢ occurring at the liquid surface in the air-tight molten pool reactor can be fully controlled. Under the regu-
lation of the control system, the temperature can reach a preset one only after a single adjustment with the maximal tem-
perature fluctuation being within a range of +5 'C and the pressure value being totally dependent on the temperature in

the reactor. Key words: lithium, SFeé molten pool reaction, slow combustion

— = Liquid-liquid Atomized Jet flow Characteristics and Particle Diameter
Distribution[ ., ] /LIANG Kun-feng, PENG Zheng-biao, YUAN Zu-lin, et al (College of Energy Source and Environ-
ment under the Southeast University, Nanjing, China, Post Code: 210096) // Journal of Engineering for Thermal Energy
&Power. — 2007, 22(3). —326 ~331

The particle diameter distribution of liquid droplets is one of the key factors involved in the technology for making fluid ice
from a liquid-liquid circulating fluidized bed. On a fluidized bed test device, by using a method combining high speed
photography with image processing, a study has been conducted of the liquid-liquid single-hole atomized jet-flow at a low
flowing speed and its impact on the distribution of particle diameters of liquid doplets. In this connection, a mathemati-
co-statistical method was employed to analyze the change in jet flow length and the distribution of particle diameters of
liquid droplets. It has been found from the analysis that a jet flow emerges when its speed is greater than 1. 14 m/s and
the fluctuations in the jet flow length at various flow speeds assume a random and non-periodic character. Moreover, with
an incease of the jet flow speed the mean value and variance of the jet flow length show an overall variation tendency of

“first increase and then decrease” .. With the jet flow speed being 6. 58 m/s, which is a turning point, a spherical or



