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Fig. 1 Schematic diagram of the combustion

device and monitoring system
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Fig. 3 Distribution of the intensity
of the magnetic field
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Tab. 2 Effect of the magnetic field on the combustion

characteristics of the flame at different flow rates

4.5 L/h 3 L/h 2 L/h
/mm /mm /mm /mm /mm /mm
0 38.3 7.6 28.2 6.9 25.6 8.6
36 V 37.5 8.1 27.5 7.3 25.4 9.1
110 V 35.8 8.8 26.7 7.6 25.1 9.2
3.3
5 3
(0OV36 V. 110 V) o origin
(1) 2 L/h
5( a) o Z =16 mm

680 °C
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110 V
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Fig. 4 Real object photo of the flame height
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Fig.5 Comparison of the temperature distribution

under various test conditions
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ted and Mixed with Water on the Thermal Efficiency of a Boiler ZHANG Lu ZHU Yi-min LI Tie
TANG Xiao-ia ZHANG Hong-peng ( Environmental Pollution Treatment Research Institute Dalian Maritime Uni—
versity Dalian China Post Code: 116026) //Journal of Engineering for Thermal Energy & Power. — 2014 29( 3) .

-274 -278

A self-made mechanical micro agitation fuel oil water-dilution-mixing device was adopted to prepare fuel oil mixed
with water in various water drop particle diameters (9.36 um 11.27 pm 14.49 pm and 20.55 pm) and such fuel
oil was applied in a thermally-injected boiler in an oil field for an on-ine test. The test results show that the thermal
efficiency of the boiler burning the fuel oil diluted and mixed with water prepared by using the mechanical agitation
method can be improved remarkably when compared with that burning the fuel oil not diluted and mixed with water
and when the water drop particle diameter of the fuel oil mixed with water is 9.36 pum the thermal efficiency of the
boiler will be highest. In such a case the direct balance efficiency of the boiler will be 89.73% and the oil saving
rate will be 4. 49% . Key words: mechanical micro agitation water drop particle diameter fuel oil diluted and

mixed with water thermal efficiency of a boiler oil saving

NO, = Intelligent Prediction of the NOx Emissions Concentration of a Coal-
fired Boiler YIN Lingxiao WANG Ming-chun SHANG Qiang ( College of Energy Source and Environ—
ment Nanjing China Post Code: 210096) //Journal of Engineering for Thermal Energy & Power. — 2014 29( 3) .
-279 -283

On the basis of the hot state test data the BP neural network and supporting vector machine regression algorithms
were used respectively to establish models controlling the NO,. emissions characteristics of a coalired boiler and
verify the accuracy of the models. The research results show that the maximum prediction error minimum prediction
error and mean variance of the specimen by using the BP network model are 4.263% 0.556% and 2.2133% re-
spectively and those by using the supporting vector machine model are 2. 121% 0.091% and 0.4549% respective—
ly. Both intelligent technologies can make a relatively accurate prediction of NO, emissions under various operating
conditions of the boiler however the supporting vector machine model is obviously superior to the neural network
model in terms of general-purpose capability converging speed and optimization etc. Key words: NO, boiler neu-

ral network supporting vector machine

NO, = Influence of the Intensity of a Magnetic Field
on the NO, Production Characteristics During the Laminar Flow Premixed Flame Combustion

CHEN Wei-peng ZHU Bing-sen LI Bao-wei WU Wenei ( Inner Mongolia University of Science and Technology
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Baotou China Post Code: 014010) //Journal of Engineering for Thermal Energy & Power. — 2014 29(3) . -284

-289

With the laminar flow premixed flame of liquefied gas serving as the object of study set up was a combustion test rig
with an electromagnetic field being applied at both sides of the flame to determine the intensity of the field measure
the combustion temperature of the laminar flow premixed flame in the electromagnetic field and NO, concentration
and analyze the laminar flow premixed flame combustion characteristics at various intensities in the magnetic field
and production characteristics of NO,. It has been found that under the action of the electromagnetic field the flame
temperature will rise the flame diameter will slightly increase its height will somewhat decrease and at the same
time the electromagnetic field will reduce the possibility of N HCN and CN etc. ion and ion groups in the flame to
collide with oxygen resulting in a decline of NO, concentration maximally reduced by 2.998 mg/m’. Key words:

premixed flame laminar flow combustion electromagnetic field thermal type NO,

= Non-linear Analysis and Control of the Model for Ultra-super—
critical Units ZHU Ya-gqing CHEN Shi-he ( Academy of Electric Power Sciences Guangdong Power Grid
Company Guangzhou China Post Code: 510080) ZHANG Man ZENG De-iang ( North China University of Elec—
tric Power Beijing China Post Code: 102206) //Journal of Engineering for Thermal Energy & Power. — 2014 29
(3). —290 -296

To realize the stable operation of large-sized ultra-supercritical units in a wide range at a variable load adopted was
a conception of the clearance measure. On this basis the nondinear characteristics of a model for 1 000 MW ultra—
supercritical units with three inputs and three outputs were analyzed. Bu adopting the K-mean clustering algorithm

the division of loads of the unit and the selection of its typical operating points were accomplished. By employing the
small deviation linearization method the linear models at each typical operating point were obtained and then based
on the Hoo loop formation the corresponding robust controllers to each linearization models were designed. Finally

in combination with the fuzzy supervision and control a fuzzy multi-model supervision and control version was giv—
en. The test and simulation results show that the design version of the controller under discussion can realize a quick
tracking of the load of a ultra—supercritical unit thus offering a new method for controlling a non-inear system. Key

words: clearance measure non-linear analysis Hoo loop formation fuzzy multi-model supervision and control

= Numerical Analysis of the Influence of the Root Air on the
Air Flow Characteristics of a Supercharged Boiler ZHANG Liang LIU Ming—<hu HE Zhao-bin ( CSIC

Harbin No. 703 Research Institute Harbin China Post Code: 150078) //Journal of Engineering for Thermal Energy



