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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). —



