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Fig. 4 Chart showing the distribution of
emulsified oil particles at various water

mixing proportions
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Fig.5 Curves showing the change of the

viscosity of emulsified oil with its temperature
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Fig. 6 Explosion pressure vs. water mixing proportion
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Fig.7 Outlet cooling water temperature vs.

exhaust gas temperature
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Fig. 8 Cooling water temperature vs.

water mixing proportion
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On a fixed bed reactor the reduction effectiveness of NO-coal coke at a high temperature in different atmospheres at
various oxygen concentrations was investigated and XPS ( X-ray photoelectron spectroscopy) was used to analyze the
oxygen-contained functional groups on the surface of coal coke after pre-ireatment at various oxygten concentrations.

The research results show that at a high temperature oxygen still plays its remarkable role in promoting the NO-¢oal
coke reduction reaction and there exists also a critical oxygen concentration ( 0.25%) phenomenon which is some-
how less than that ( 1%) at a low temperature. It can be found from the XPS analytic results that the effect of oxy—
gen on the surface of coal coke is to produce surface oxygen-contained functional groups ( C( O)) to promote the
NO reduction. A proper oxygen concentration can help form saturated C( O) active sites making the reduction ef-
fectiveness attain its optimum. With a rise in temperature the total quantity of C( O) will decrease slightly the pos—
sible cause of which is that an excessively high temperature makes the C( O) on the surface of coal coke very easy
to attain its saturation and the redundant oxygen will be discharged in the form of O. Key words: surface functional

group XPS ( X—ay photoelectron spectroscopy) coal coke oxygen

GA FNNC  SG = Simulation Study of a Steam Generator ( SG)
Water Level Control System Based on Improved Genetic Algorithm and Optimized Fuzzy Neural Network
Control CHENG Qi-ming HU Xiao—qing WANG Ying-fei XUE Yang( College of Electric Power and Auto—
mation Engineering Shanghai College of Electric Power Shanghai China Post Code: 200090) //Journal of Engi—

neering for Thermal Energy & Power. — 2012 27(2). -232~236

The water level in a steam generator will directly influence the safe and stable operation of a whole nuclear power
plant. However the highly complexity nonlinearity and time variation etc. characteristics of the steam generator it—
self cause the traditional cascade PID ( proportional integral and differential) control and other methods difficult to
achieve a good control effectiveness. On the basis of the cascade control the authors adopted the fuzzy neural net—
work to control the water level of a steam generator. Such a control algorithm can give full play of the merits of the
fuzzy control and neural network. In addition to diminish the influence of the controller performance on the initial
value selection of the fuzzy neural network an improved genetic algorithm was used for parameter optimization of the
fuzzy neural network controller. The simulation results show that both interference—esistant capacity and robustness
of the control method thus designed are improved greatly when compared with those of the traditional cascade PID
control and conventional fuzzy neural network control. Key words: steam generator water level control fuzzy neural

network improved genetic algorithm cascade PID control

= Study of the Applications of Emulsified Fuel QOil in Marine

Diesels PANG Hong-ei ZHENG Dao-cang WU Guang-bin( Ningbo University Ningbo China Post Code:
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315211) FU Lei ( Qingdao Maritime Bureau Qingdao China Post Code: 266011) //Journal of Engineering for

Thermal Energy & Power. - 2012 27(2). -237 ~241

To realize applications of emulsified fuel oil on ships a set of heavy oil ondine emusification device was developed
and a real-ship test was performed on Ningda No. 6 transportation vessel powered by a Model G6300ZC18B diesel
engine. The test results show that when the water dilution ratio ranges from 16% to 24% the fuel oil can attain a
good emulsification quality and serve as a kind of fuel oil on ships. When burning the emulsified fuel oil the diesel
engine will have an explosive pressure fluctuating within a range from 1 to 2 MPa the exhaust gas temperature will
drop averagely by 12 °C and the cooling water outlet temperature will decline slightly. The above-mentioned param-
eters are changed in their normal variation range. Moreover the average oil saving rate reaches 9.7% and NO, CO
and carbon-{lue-gas emissions decrease by 19.6% 20% and 35% respectively. Key words: marine diesel emulsi-

fied heavy oil water dilution ratio combustion emissions reduction

= Experimental Study of the Influence of Ethanol Mixed and
Diluted Combustion on the Qil Consumption of a Diesel DANG Shuai ZHONG BeiHing GONG Jing—
song YUAN Zhen ( College of Aeronautics and Astronautics Tsinghua University Beijing China Post Code:

100084) // Journal of Engineering for Thermal Energy & Power. - 2012 27(2) . -242 ~245

After a heat absorption ethanol can be pyrolyzed partially and produce a mixture of several gases. To study the oil
saving effectiveness of gas mixing and dilution combustion in a diesel engine the diesel system was modified: let
ethanol to absorb the waste heat of the exhaust gas by passing through a miniature and efficient heat exchanger
mounted on the exhaust gas pipe of the diesel engine and after a pyrolysis in a part the gas mixture thus produced
is fed into the combustor of the diesel engine via an inlet pipe to improve the combustion. On the system under dis—
cussion an oil-saving experimental study was conducted at constant power—various rotating speeds and rated speed—
various powers. The research results show that the system in question can have a relatively good oil-saving and en—
ergy-saving effectiveness at both high and low powers. When operating at 1500 r/min. the diesel engine can a—
chieve a possible highest oil-saving rate and energy-saving rate of 40% and 13.5% respectively. When operating at
2000 r/min the diesel can attain a possible highest oil-saving rate and energy-saving rate of 24% and 5.7% re—
spectively. The measurement data of the gas mixture pyrolyzed from ethanol induce one to conclude that the oil-sav—
ing principle of the system mainly depends on ethanol steam at a low power while mainly on gases with small mole—

cules at a high power. Key words: internal combustion engine ethanol pyrolysis oil saving

= Numerical Experiment and Blade Profile Optimization



