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Fig. 1 Three-hierarchy BP network structure
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Tab. 1 A list of the operating conditions and data obtained on site during the test( 1)
BFG COG
kW /m* «h™" /m’+h”! /teh™! W, 1% Vol % C 1% Ayl%  QIK] » kg™ /C 1%
1 347.5 0.0 0.00 136.49 10. 1 25.98 53.42 10.5 25 157 152.59 4.00
2 347.4 0.0 0.00 136.39 10.1 25.98 53.42 10.5 25 157 135.60 4.00
3 346.6 0.0 0.00 135.53 10.1 25.98 53.42 10.5 25 157 153.50 4.00
36 349.8 343.3 18.76 85.00 10. 1 25.98 53.42 10.5 25 157 178.90 4.09
37 350.5 343.3 18.94 79.80 10.1 25.98 53.42 10.5 25 157 180.57 4.02
38 344.3 0.0 0.00 137.94 10. 1 25.98 53.42 10.5 25 157 178.90 3.94
39 277.3 0.0 0.00 109. 36 10. 1 25.98 53.42 10.5 25 157 130.30 4.00
40 347.4 150.0 0.00 137.94 10.1 25.98 53.42 10.5 25 157 164.70 4.00
41 352.3 253.1 0.00 108.70 10.1 25.98 53.42 10.5 25 157 178. 60 3.84
42 349.2 250.3 0.00 109.30 10.1 25.98 53.42 10.5 25 157 186.30 4.04
43 350.2 241.3 29.36 74.90 10.1 25.98 53.42 10.5 25 157 179.90 3.97
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Tab.2 A list of the operating conditions and data obtained on site during the test(2)
/teh™! 1% NO,,
G H I H K G H H K 1% %  /mge+m?
1 27.29 27.27 27.38 27.51 27.04 76.88 75.99 76.51 76.58 75.76 27.29 20.18 374.8
2 27.28 27.26 27.34 27.47 27.04 76.13 75.94 77.09 75.76 75.76 27.28 25.61 434.2
3 27.21 27.17 27.25 26.96 26.94 76.37 76.14 76.17 76.77 75.80 27.21 30.47 430.7
36 21.50 21.80 22.10 19.60 0.00 72.52  71.41 70.75 70.35 11.19 21.50 22.00 314.5
37 20.40  20.50 20.70 18.20 0.00 72.52 71.41 70.75  70.35 11.19 20.40 22.00 315.4
38 27.52  27.60 27.80 27.60 27.39 76.83 77.09 78.02 76.76 76.34 100. 00 20.56 534.0
39 27.35 27.34 27.45 27.20 0.00 75.88 76.50 77.18 76.70  12.39 60.00 19.99 539.5
40 23.08 23.01 23.16 23.10 22.82 72.12 71.63 71.12 71.43 71.39 75.00 19.30 441.6
41 19.60 24.40 24.30 24.40 16.00 69.13 72.25 71.94 70.97 67.09 60.00 221.60 311.8
42 23.40 23.50 23.60 23.50 15.30 72.94 70.26 69.81 69.74 67.23 73.00 20.30 320.0
43 19.70  19.80 20.00 15.40 0.00 70.44 70.26  70.50 69.01 10.77 56.00 22.10 298.0
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Fig. 3 Comparison of the real value obtained by using
the sample with the value predicted by using the BP

( back propagation) neural network model
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Fig. 4 Comparison of the real value obtained by using
the sample with the value predicted by using the

support vector machine model
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Tab. 3 Comparison of the values predicted by using the BP network model and the support vector machine model
36 37 38 39 40 41 42 43
/mgem™  314.500 315.400 534.000 539.500 441. 600 311.800 320. 000 298. 000
BP 312.236 304. 467 545.611 542.785 439.143 313.580 333.642 308. 861
/% 0.720 3.467 2.174 0. 609 0.556 0.571 4.263 3.644 2.2133
SVM 314.000 312.560 530. 687 539.990 443.586 317.165 326.787 300.588
/% 0.159 0.900 0.620 0.091 0.450 1.720 2.121 0.868 0.4549
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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



