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rious coupling among various variables and it is very difficult to achieve an ideal effect by employing a PID (proportional,
integral and differential ) control. In the light of these specific features, the authors have applied for the above milling
system a new type of control strategy, namely, a combination of auto-disturbance-rejection controller (ADRC) and a mul-
tivariable decoupling control. In the meantime, the authors have also made a partial improvement of the ADRC. An auto-
distutbance-rejection-based multivariable control system has been designed for a ball-mill milling system and a comparison
performed between a reverse-frame normalization design method and Smith forecasting compensation method. The simula-
tion results demonstrate the validity, disturbance rejection and strong robustness of the control algorithm proposed by the
authors. Hence, the contwl strategy under discussion enjoys a very high potential for engineering applications. Key
words: ball mill, auto-disturbance-rejection controller (ADRC), dewupling control, reverse-frame normalization

(RFN), Smith forecasting compensation method

= Optimization of Open-close Mechanism of Circulation-
pump Outlet Valves for a Thermal Power Plant with Condenser Operating Pressure being Considered | , |/
YANG Zhi, IIU De-you (College of Water Conservancy and Hydropower Engineering under the Hehai University, Nan-
jing, China, Post Code: 210098), CHEN Fu-shan (Jiangsu Provincial Engineering Consultancy Center, Nanjing, Chi-
na, Post Code: 210003)// Journal of Engineering for Themal Enegy &Power. — 2007, 22(3). —301 ~305

When a transient hydraulic change occurs to the circulation water system of a thermal power plant, the condenser may be
subjected to a loss of cooling water, leading to an increase of operating pressure of the condenser, and thereby affecting
the operating stability and safety of a steam turbine unit. The optimized setting of the open-close mechanism of circulation
pump outlet valves can play a definite role in controlling the maximal water loss amount to the condenser. The authors
have proposed a method for combining the calculation of a hydraulic transition process with that of the off-design condi-
tions of the condenser to optimize the setting of the valve operrclose mechanism. The practical application of the above
method for a 300 MW steam turbine unit shows that under the optimized mechanism determined by the method, the mini-
mal flow rate of the condenser has increased from 1.991m”/s to 2.271 m”/s while the highest pressure of the condenser
decreased from 22. 111 kPa to 16.911 kPa. As a result, the hydraulic safety of the circulation water system has been en-
sured with a simultaneous consideration of the dynamic characteristics of the condenser during the transient process, thus
contributing to a safe and steady operation of the steam turbine unit. Key words: thermal power plant, circulation water

system, transient hydraulic change, open-close mechanism of valves, condenser operating pressure

= Atomization Characteristics of Swirling Steam-based Me-
chanical Oil Sprayers for a Supercharged Marine Boiler [ , |/WANG Jianzhi, WU Shao-hua, QIN Yu-kun
(College of Enery Science and Engineering under Harbin Institute of Technology, Harbin, China, Post Code: 150001 ),
WANG Yong-tang (Harbin No. 703 Research Insiitute, Harbin, China, Post Code: 150036)// Journal of Engineering
for Thermal Erergy &Power. — 2007, 22(3). —306 ~309

By using a LPI-3 diffraction type caliper gage of laser particles and a LE-3 atomizing-angle measuring device an experi-
mental study has been @wnducted of the above-mentioned oil sprayer for marine use. Identified was the variation relation-
ship between the Sauter mean diameter of atomized oil dwplets and sprayed oil quantity on the one hand and its oil pres-
sure on the other. By utilizing the Realizable k-€ model, the turbulent gas flow was simulated followed by a simulation of
the droplet movement by using a random orbit model. The deformation and fragmentation of droplets were also simulated
by employing the LISA and TAB models. A mumerical simulation was pefformed of the atomization process of the above-
mentioned oil sprayer along with an analysis of the effect of the atomized air and oil mass flow rate in the oil sprayer on
the atomization characteristics. The simulation results are in comparatively good agreement with the test ones. The re-

search indicates that when the oil spray pressure is above 1.1 MPa, the oil sprayer, characteristics comply with the general
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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). —



