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that under the condition of totally identical operating parameters of various equipment items in the system, the energy con-
sumption rate of the second category energy source systems of which the cooling and heating enegy output is increased by
a complementary combustion in a heat recovery steam generator (HRSG ), is higher than that of the third category energy
source system, of which the cooling energy output is enhanced by increasing the power generated from the unit and by
adopting an electric refrigeration mode. The energy consumption rate difference of the above two category systems will in-
crease with an increase of the woling/power ratio and heating/ power ratio of the espective system. The enhancement of
the complementary combustion type HRSG efficiency can obviously lower the enemy consumption rate of the second cate-
goty system. The relevant application cases have verified the accuracy of the simulation results. Key words: cooling-heat-

ing-power cogeneration, independent energy source system, distributed energy source, energy-saving

Dulong-Petit =Optimum Expansion of a Heated Gas Under Dulong-Petit Heat
Transfer Law{ . ]/ MA Kang, CHEN Lin-gen, SUN Feng-rui (Postgraduate School, Naval University of Engineer-
ing, Wuhan, China, Post Code: 430033) // Journal of Engineering for Thermal Energy &Power. — 2009, 24(4). —447
~451

Studied was the optimum configuration for the expansion process of a heated gas under Dulong-Petit heat transfer law | g
O AT)¥*| when the initial state imer eneigy, volume, final state volume and process duration were given. By utilizing
the optimum control theory, it has been found that the optimum configuration of the expansion process is composed of two
transient adiabatic components and an E-L component when a maximal expansion work output is produced. The solution to
parameters at transition points among various components, and numerical calculation cases of the optimum configuration
were presented. Finally, the results thus determined were compared with those of the optimum configuration for the expan-
sion of the heated gas obtained under the linear-, phenomenological-, Newton-and radiation heat transfer laws. The results
of the numerical calculation cases show that the inner energy and volume of the gas in the E-L arc portion increase gradu-
ally with an increase of time under the four heat transfer laws, and all the temperatures in the whole E-L arc portion are
lower than those of the external hot trough . However, the shapes of the E-L arc under various heat transfer laws are differ-
ent; and the terminal location of the initial adiabatic process is also not identical. Hence, the maximum work poduced in
the whole expansion process is also different. Key words: Dulong-Petit heat transfer law, optimum expansion, maximum

power, optimum configuration, finite-time thermodynamics, generalized thermodynamic optimization

= Numerical Calculation of Intensified Heat Transfer Law of Air
Externally Sweeping Across Corrugated Tube Bundlesy , |/ WU Feng (College of Petroleum Engineering, Xi" an
Shiyou University, Xi’ an, China, Post Code: 710065)// Journal of Engineering for Thermal Energy & Power. — 2009, 24
(4).—452~456

By using a low Reynolds number turbulent-flow numerical model, a numerical simulation was perfomed of the flow and
heat transfer peffomance of air externally sweeping acioss 8 rows of corrugated and bawre tube bundles. Through a compari-
son, analyzed and investigated was the intensified heat transfer mechanism of the rrugated tube bundles. It has been
found that due to the presence of a raised corrugation on the tube bundles, secondaty longitudinal vortex flows in the cwoss
section of the flow field may result, enhancing the disturbance and turbulence enery of the fluid and hence playing a role
of intersifying the heat transfer. Through a numerical calculation, the law governing the influence of the geometrical pa-
rameters of the corrugated tube bundles on the flow and heat transfer performance was analyzed. The calailation results
show that there exists a critical Reynolds Number Re.,=8000. When Re is lower than Re., the heat transfer factor 1 will
increase with an increase of the parameter €. When Re is greater than Recr, the heat transfer factor M will increase with a
decrease of the parameter € Within the range of Reynolds Number being studied, to appropriately decrease the value of

the  paraneter € and increase the value of the parameter, ¥ is favorable for improving the overall heat transfer pefformance
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of the corrugated tube bundles. Key words: flow externally sweeping across corrugated tube bundles, forced convection,

numerical simulation, intensified heat transfer

= Analysis of the Non-linear Characteristics of In-furnace Pres-
sure Fluctuations of a Pulverized-coal-fired Utility Boiler] , ]/ NIU Wei-ran, QIU Yan, TIAN Mao-cheng (Col-
lege of Energy Source and Power Engineering, Shandong University, Jinan, China, Post Code: 250061), LIU Zhi-chao
(Thermal Erergy Research Institute, Shandong Electric Power Academy, Jinan, China, Post Code: 250021)// Journal of
Engineering for Thermal Energy & Power. — 2009, 24(4). —457 ~460

The in-furnace process of pulverized-coal-fired utility boilers is a complex non-linear time-dependent one. As a result, to
introduce a non-linear analytic method on the basis of the traditional linear analytic technologies is of definite realistic sig-
nificance. Through a statistical inspection and analysis of the in-furnace pressure signals which are capable of reflecting
the in-furnace transient process, it has been detemined that the in-furnace pressure fluctuation sequence distribution as-
sumes a fractal ore featuring a pointed peak and a wide tail instead of a normal distribution.The unpredictable intermit-
tent leap of pressure caused by the influence of multiple variables constitutes the root cause of the in-furace pressure
fluctuations complying with fractal distribution characteristics. By utilizing the maximal likelihood estimation method, esti-
mated were the fractal distribution parameters of the pressure fluctuation. The calculation results show that the variance of
the in-fumace pressure fluctuation signals is of no statistical significance. By using the classic R/S statistical tool, the
Hurst exponent of the in-furnace pressure fluctuation sequence was calculated and the relationship between the in-furnace
pressure fluctuation condition and the Hurst exponent, analyzed. The foregoing can pwvide useful guidance for the opti-
mization and adjustment of combustion in boilers. Key words: pulverized wal boiler, pressure fluctuation, fractal distribu-

tion, Hurst exponent

= Active Disturbance-resistant Control of a Combustion System for Super-
critical Units] , ]/ GUAN Zhi-min, LIN Yong-jun, WANG Bing-shu (Automation Department, North China Electric
Power University, Baoding, China, Post Code: 071003), WEI Wen-chao (Baoding Sino Simu Technology Co. Lid. , Baod-
ing, China, Post Code: 071051)// Journal of Engineering for Thermal Energy & Power. — 2009, 24(4). —461 ~465

Mainly studied was the application of novel and practical non-linear active disturbance-resistant control (ADRC) tech-
nologies in combustion control systems of themal power plants. In the light of such specific features of combustion control
systems of thermal power plants as a big hysteresis, laige inertia and uncertainty of dynamic characteristics changing with
operating conditions, an active disturbance-resistant control scheme was presented. With the combustion control system of
a 600 MW supercritical coal-fired unit serving as a controlled object, a modular controller was established on a real-time
simulation platform STAR-90 for the thermodynamic process cntwol of power plants, and a load reduction, addition of
10% disturbance and RB (Run Back) test were performed respectively. The test results indicate that compared with a
PID (Proportional, Integral and Differential ) wntwl system, a fuel quantity control system based on ADRC technologies
boasts a better control quality and disturbance-resistant ability. Key words: supercritical units combustion system, self
distutbance-resistant control, STAR-90 simulation platform

=On-line Combustion Optimization of a Utility Boiler Based on
an Extremum-search Control]l ., ]/ II Yi-guo, SHEN Jiong (College of Energy Source and Environment, Southeast
University, Nanjing, China, Post Code: 210096 )// Journal of Engineering for Themal Fnewgy & Power.— 2009, 24(4).
—466 ~469

An orrline combustion optimization method was presented for utility boilers based on an extremum-search contwl. First,

the ,authors, has analyzed the fundamental principle of the extremum-search control and pointed,out that its essence lies in



