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concluded that the ratio of fouling thermal resistances of cooling water in the practical operation of a bare tube and spiral -
grooved one will be linearly increased with an increase in the product of the area index and efficiency index.However, the
linear function expressions in the two znes (p/e=>5.0 and p/e<5.0) are different. The particulate fouling ratio as-
sumes a linear ascending relationship with an increase of the efficiency index within only one zone during the experiment.

Key words:; bare tube, spiral-grooved tube, fouling characteristics, cooling water, linear relationship

= Experimental Study of the Fouling Characteristics of Intensified Heat
Transfer Tubes of a Utility Boiler] ., ]/ JING Yuan-zhuo, DONG Lei, QIANG Ning (Jinan Baichuan Tongchuang
Industrial Co. Lid. , Jinan, China, Post Code: 250101 ), DONG Yu-ping (College of Mechanical Engineering, Shandong U-
niversity, Jinan, China, Post Code:250061)// Journal of Engineering for Thermal Energy & Power. — 2008, 23 (2). —
170 ~173

Fouling characteristics pertain to important parameters in the design calculation of boilers. Thiough a test rig set up in the
flue of a coal-fired utility boiler, a hot state test of the fouling characteristics of spiralfinned tube bundles has been per-
formed. A fitting correlation formula for the fouling factor, effective themal coefficient and flue gas speed of spiral-finned
tube bundles at different relative pitch values in the different transversal and longitudinal directions has been obtained.
The test results show that the value of the fouling factor of spiral-finned tube bundles is an order of magnitude lower than
that obtained from “Standard method for thermodynamic calculation of boilers” and the results can be used for the design
of boiler heating surfaces and the analysis of their operation. Key words: boiler design, fouling characteristics, spiral-

finned tube bundle, fouling factor, effective thermal coefficient

= Data Analysis of Utility Boiler Parameters] , |/ LIU Huan-zhang, LIU Ji-zhen,
CHANG Tai-hua, et al (Automation Department, North China Electric Power Universitys Beijing, China, Post Code:
102206)/ / Journal of Engineering for Themal Energy & Power. — 2008, 23(2).— 174 ~ 177

In the currently prevailing power-generation process, what attracts attention is no longer limited only to the wst-effective-
ness and stability emphasized in the past. Envinnment protection also plays a decisive role. The authors have taken data
analysis as the main method to identify the statistical law governing the relationship among the amount of fuel and air in-
puts load of a turbo-generator unit and the content of various constituents in flue gases, thus realizing an indirect measure-
ment of flue gas constituents through the measurement of fuel and air input as well as plant load. The foregoing can well
povide valuable flue-gas reference values for a real-time chedk and inspection of emissions-compliance performance. Key

words: utility boiler; flue gas constituent, load, data analysis, emissions performance

PID = A Study of the Prediction of Parameter Optimization of a
PID Controller Based on Chaotic Theory| , |/ MING Xue=xing, WANG Jian-guo, LU Zhen-zhong; et al (College

of Energy Source and Environment, Southeast University, Nanjing, China, Post Code: 210096)// Journal of Engineering for
Thermal Erergy & Power. — 2008, 23(2). —178 ~182

Realistic industrial processes frequently suffer fom an external interference, and tend to assume slow and time-variation
features, making it difficult for a traditional PID (proportional-integral-differential) controller to timely track the changes

of a system and overcome moise interference. The authors have studied the application of chaos-based optimization theory
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in various ontwol processes. By the combined use of a prediction control and PID controller in the control of a reheat
steam temperature system and with a neural network serving as a system prediction model, an on-line optimization has
been performed of PID parameters through a chaos-based optimization algorithm. A computer-based simulation test has
verified the effectiveness of the algorithm. Compared with the traditional PID control, the PID prediction control based on
chaotic theory is capable of timely tracking system changes and overcoming any outside perturbations. As a result, achieved
is a good control effectiveness and the exhibition of a very strong wbustness performance. Key words: prediction control

PID (poportional-integral-differential) contwller, chans-based optimization, neural newoik, reheat steam temperature

= A Study of Hydrodynamic Characteristics of an Underwater
On-line Condenser-cleaning Robot] . ]/CHEN Ning, WAN Yi, PENG Wei, et al (Power Department, China Uni-
versity of Mining and Technology, Xuzhou, China, Post Code: 221009)// Journal of Engineering for Themal Energy &
Power. — 2008, 23 (2).—183 ~ 186

By using a numerical simulation and related tests, a study has been performmed of the hydrodynamic characteristics of an
on-line-cleaning industrial robot destined for the condenser of a 300 MW steam turbine, which is now still under develop-
ment. It is noted that the robot under discussion will not affect the normal operation of the condenser after being put into
the return water chamber of the conderser, but there exist three unfavorable working zones for the operation of the robot.
The first zone is located in a region above the condenser partition grate within a height five times of the tube diameter of
the partition grate. The second unfavorable zone is situated at the robot’ s second-stage am level in a region where the
third-stage and secnd-stage amm fomm an included angle of 3 to 7 degrees. The third unfavorable zone is in a working re-
gion where the manipulator of the robot is pointing to the wmer of the condenser. When the robot is working in the above-
said unfavorable zones, the vibration of the robot manipulator will increase considerably, thus affecting the fixed location
operation. Finally, the authors have wnducted an exploratory study of the methods for coping with the above unfavorable
zones and noted that an additional installation of a self-adaptive rotary flow-straightening hood on the arm rod of the robot

is one of the effective measures. Key words: underwater mobot, high pressure water jet flow, numerical simulation, vibration

Ca = A Study of Fractal Characteristics of a CaO Porous Structure[ , ]/ WANG
Churrbo, CHEN Chuan-min, I Yong-hua, et al (Energy Source and Power Engineering Institute, North China Electric
Power University, Baoding, China, Post Code: 071003) // Joumnal of Engineering for Thermal Enegy &Power. — 2008,
23(2).—187~190

On the basis of fractal theory, an exploratory study has been conducted of the characteristics concerning the porous struc-
ture of a modified desulfuration agent. Furthemore, the influence of additive content and calcination temperature on C&0
fractal dimension has also been studied . The research results show that the increase of both the additive content and calci-
nation temperature can result in a decrease of CaO fractal dimension. For instance, at a temperature below 900 ‘G, when
the additive content increases fiom 0.7% to 3.4 %, the fractal dimension will decrease by about 0.24.With the additive
content being 2%, however, when the calcination temperature has increased from 870 Cto 1 000 ‘C, the fractal dimen-
sion will decrease by about 0. 08. In the meantime, the authors have also studied the effectiveness of reflecting the CD
pore diameter distribution by using the fractal dimension.With a decrease of the fractal dimension, the CaO pore diameter
distribution will tend to shift to the direction of a bigger average pore diameter, and at the same time have a even bigger

pore, diameter indicating that the fractal dimension can eflect exceedingly well the, characteristics of Ca0 pore diameter



