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tem. Within each control periods the error index was based to first determine whether or not it is necessary for the
network to learn. If it is not necessary to learn the PID parameters of the last control period can be used directly for
control. The simulation test results obtained by using the model for main steam temperatures of thermal power plants
show that the improved neural network PID control system is obviously superior to the traditional one in terms of
both dynamic performance and static one. Furthermore the training frequency of the network decreased from 7000
times before the improvement to 1732 times lowering by more than 70% . In addition the robustness of the improved
control system has not yet been affected. Key words: neural network PID ( Proportional Integral and Differential)

learning weight value main steam temperature

U = Analysis of the Measures to Prevent the Thermal Short-
cut of a Vertical U-shaped Embedded Tube Heat Exchanger /LIAO Quan ZHOU Chao CUI Wen-zhi
( Education Ministry Key Laboratory on Low Quality Energy Source Utilization Technologies and Systems College of
Power Engineering Chongqing University Chongqging China Post Code: 400030) // Journal of Engineering for

Thermal Energy & Power. — 2012 27(6) . =715 ~720

Established was a three-dimensional transient numerical model for analyzing a single U-shaped embedded tube heat
exchanger and numerically simulated were various measures to prevent the “thermal short-cut” of the embedded
tube heat exchanger. Under various flow carrier speeds and heat conductivity coefficients of the backfill material the
overall heat transfer performance of a heat isolation plate type and a heat isolation sleeve type embedded tube heat
exchanger as well as a common embedded tube heat exchanger for which no measures was taken to prevent any ther—
mal short-cut were studied respectively. The law governing the influence of different “thermal short-eut” prevention
measures on the overall heat transfer performance of the embedded tube heat exchangers was obtained. Through a
contrast analysis and comparison of the “thermal short-cut” prevention measures which influence the overall heat
transfer performance of the embedded tube heat exchangers and in combination with the operating environment of
actual embedded tube heat exchanger projects the authors proposed that in practical engineering projects it is not
necessary to take any additional measures to prevent any thermal short-cuts of embedded tube heat exchangers. Key

words: embedded tube heat exchanger thermal short-eut numerical simulation

PEMFC = Study of the Temperature Control of a Proton Exchange

Membrane Fuel Cell ( PEMFC) Based on a Regressive Fuzzy Neural Network /LI Chun-hua ( Col-
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lege of Electronic Information Jiangsu University of Science and Technology Zhenjiang China Post Code:
212003) ZHU Xinian ( Fuel Cell Research Institute Shanghai Jiaotong University Shanghai China Post Code:

200240) //Journal of Engineering for Thermal Energy & Power. — 2012 27(6) . - 721 ~725

The operation temperature of a proton exchange membrane fuel cell has an important influence on its power generation
performance and service life. However due to the nonlinear and time-variation characteristics of the PEMFC it is rela—
tively difficult for the traditional control tactics to achieve excellent temperature control performance. The authors rec—
ommended that a regressive fuzzy neural network controller ( RFNNC) with a fuzzy reasoning on-ine learning and dy—
namic mapping ability should be used to effectively control the operation temperature of PEMFCs in an allowable
range. Based on the energy conservation law a dynamic model for PEMFCs was established. The error reverse transfer
technology was employed to perform a self-adaptive adjustment of the parameters of the controller in question. The
simulation test results show that the RFNNC only needs 35 seconds to attain a stable state with a relatively small fluc-
tuation. A comparison of the control effectiveness of a RFNNC PI control and fuzzy control indicates that the RFNNC
recommended for use has a relatively good temperature tracking performance. Key words: proton exchange membrane

fuel cell( PEMFC) thermal model regressive fuzzy neural network ( RFNN) temperature control

= Experimental Study of the Combustion Character—
istics of Industrial Sludge at Various Oxygen Concentrations and Particle Diameters /YAN Yun-fei
ZHANG Lei ZHANG Li TANG Qiang ( Education Ministry Key Laboratory on Low Quality Energy Source Utiliza—
tion Technologies and Systems College of Power Engineering Chongqing University Chongqing China Post Code:

400030) //Journal of Engineering for Thermal Energy & Power. — 2012 27(6) . —726 ~731

Under the condition of various oxygen concentrations and particle diameters of the sample the thermogravimetric an—
alytic method was used to conduct an experimental study of industrial sludge in three different industrial sectors. It
has been found that the industrial sludge has good ignition and combustion characteristics and a low ignition temper—
ature but its combustion is not intense and has low comprehensive combustion performance. To properly increase the
oxygen concentration will increase the non-elementary reactions in the combustion and improve the ignition and
burn-out performance of the combustion. The particle size has a big influence on the diffusion of gases and heat
transfer. With a decrease of the particle diameter the reaction interval will be narrowed and with an increase of the
weight loss the combustion weight loss rate peak value will also increase. Key words: industrial sludge thermo-—

gravimetric analysis combustion characteristics oxygen concentration particle diameter



