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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



