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Fig. 1 Chart showing the flow path of the test
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Fig. 2 Diameter of the droplets of fuel

1

oil mixed with water

Tab. 1 Effect of the agitation speed and oil

temperature on the diameter of the droplets

2

Tab. 2 Thermal efficiency of the boiler burning a mixture

of fuel oil and water at various droplet diameters

/um /r* min~! /°C
9.36 1300 83.6
11.27 1260 79.7
14.49 1100 82.8
20.55 1 000 77.8
2.2
1.2
1.3 o
2
. 9.36
pwm
89.73% 89.22%;
85. 70%
86.57%; 4.03% 2.65%
11.27 14.49  20.55 pm

20.55 pm

0.99% 0.32% .

3 o

/pm 1% 1% 1%
9.36 89.73 88.71 89.22
11.27 88.46 88.66 88.56
14.49 87.54 88.52 88.03
20.55 86.69 87.09 86.89

85.70 87.44 86.57
)
(
)
; C
H.
OH
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Fig. 3 Direct-method heat balance efficiency and

average of the boiler burning a mixture of

fuel oil and water
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With CO, serving as the refrigeration agent experimentally studied were the boiling heat exchange characteristics of
a low temperature fluid inside a micro-channel having an inner diameter of 0. 6 mm and 1.5 mm respectively and
quantitatively analyzed was the influence of various parameters under various operating conditions on the heat ex—
change coefficient when the low temperature fluid flows through the pipeline under the test condition. The research
results show that the model proposed in the literature ’ has a relatively high prediction precision. When the error
was controlled in a range of 30% the theoretical prediction precision ratio ( ratio of the test data and those obtained
from the model) of the heat exchange coefficient before the dry-out takes place can be up to 79.8% and the aver—
age deviation can be up to 21.8% while after the dry-eut has taken place the theoretical prediction precision ratio
of the heat exchange coefficient can be up to 18.4% and the average deviation can be up to 59.9% . Key words:

carbon dioxide heat exchange coefficient dry-eut boiling heat exchange of a flow

600 MW = Development of the Design of a 600 MW Low
Mass Flow Speed Supercritical Pulverized Coal-fired Boiler With a Vertical Tube Coil ZHANG
Man ZHANG Hai LU JunH4u WU Yu=in ZHANG Da-ong ( Education Ministry Key Laboratory on Thermal Sci-—

ence and Power Engineering Department of Thermal Energy Engineering Tsinghua University Beijing China Post

Code: 100084) //Journal of Engineering for Thermal Energy & Power. — 2014 29(3) . -267 —273

Analyzed were commonly seen specific features of several water wall arrangement modes of supercritical pulverized
coalfired boilers tangentially and wall opposed combustion modes and principles for choosing the key parameters of
a vertical tube coil water wall and designed and developed was a low mass flow speed vertical tube coil 600 MW su-—
percritical pulverized coalired boiler. Under the full load operating condition the design mass flow speed of the wa—
ter wall was 940 kg/m’s. The version under discussion adopted the low mass flow speed vertical tube technology de—
veloped by the Siemens Company. In combination with such merits as simple in the structure of vertical water walls
and the self-compensated characteristics of the working medium at a low mass flow speed the throttle orifice was re—
moved thus avoiding the complex structure of both water walls and lower headers and at the same time eliminating
the safety hazard as the tube walls have exceeded the allowable temperature created by any clogging in the structure
of the throttle orifice during operation. An intermediate mixing header was provided between the upper and lower
water wall in the furnace to mix with the working medium coming from the lower part of the furnace and minimizing
the temperature deviation at the working medium side caused by non-uniform heat absorption and difference in the
structure of the furnace. Finally the authors described the structure of the boiler under discussion and predicted its

performance. Key words: 600 MW supercritical low mass flow speed vertical tube coil design

= Influence of the Water Drop Particle Diameter in Fuel Qil Dilu-
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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



