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Tab. 2 Particle diameter distribution

of Chong—qing-eriginated limestone

/pm 1%
5.47 0
7.41 0.99
10. 1 2.3
12.33 5.42
14.96 9.3
18.26 15.43
22.53 25.4
28.18 41.02
35.65 62.77
46.07 85.16
61.19 100
3

Tab. 3 Particle diameter distribution of Guilin-eriginated

(Guangxi Province) limestone

/pm 1%
2.0 0
2.8 2.13
4.0 8.04
5.04 18.7
6.35 28.63
8.0 40.73
10.08 55.77
12.7 69.85
16.0 85.63
20.2 96.43
25.4 99.8
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Fig. 8 Relationship between the desulfurization

efficiency and the particle diameter of limestone
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wall Tubes ZHAO Zhisyuan XU Hong LIN Zhen=ian( College of Energy Source and Power Engineering
North China University of Electric Power Beijing China Post Code: 102206) //Journal of Engineering for Thermal
Energy & Power. —2011 26(5) . —593 ~598

To obtain the circumferential temperature distribution and the internal wall surface oxide film growth characteristics
of the waterwall tubes of a boiler through conducting a study of its heat transfer process the authors established a
numerical model for predicting the temperature distribution on the tubes with an internal wall surface oxide film. On
the basis of the heat flux densities measured from the tubular heat flux equipment items a calculation was per—
formed according to the actual operating condition of the waterwall tubes in a power plant. It has been found that
when the circumferential angle is 120 degrees the temperatures and thicknesses of oxide films at various interfaces
are smallest. When the circumferential angle is O degree the temperatures and thicknesses of oxide films at various
interfaces are biggest. Compared with the actual operating data they correspond very well indicating that to use
the method in question to predict the thickness of an oxide film and temperatures at various interfaces of the tube

wall is feasible. Key words: waterwall oxide film growth prediction new method

= Study of the Flow Field Characteristics of a Hollow Centrifugal
Type Nozzle QIU Qing—gang LIU Li-na YIN Xiao—qi( College of Energy Source and Power Dalian Univer—
sity of Science and Technology Dalian China Post Code: 116000) //Journal of Engineering for Thermal Energy &
Power. —-2011 26(5). —599 ~603

By making use of the VOF ( volume of fluid) method and realizable k& — & turbulent flow model the authors conduc-
ted a numerical simulation of the gasdiquid two-phase flow in a hollow centrifugal type nozzle and compared the
simulation results with the test data. Both were in good agreement. The simulation results show that the pressure in—
side the swirling flow chamber will decrease with a decrease of its radius and a low pressure zone exists in a range
of 1/3 of the radius around the center. The existence of such a low pressure zone will result in suction to the air
outside the nozzle forming an air core. The bigger the radius of the air core the thinner the liquid film. There ex—
ists a relatively high dynamic pressure in the area greater than 1/3 of the radius. This will cause the liquid film to
extend its sprinkling in the area. If the liquid phase volumetric fraction at the outlet of the nozzle equals to 1 the
more remote from the nozzle the smaller the liquid phase volumetric fraction. The outlet speed will increase with
an increase of the inlet pressure. The direction of the outlet speed and the fluid trajectory chart inside the nozzle
show that the fluid flows out of the nozzle in a rotating state. Key words: VOF ( volume of fluid) centrifugal type

nozzle two-phase flow pressure distribution air core velocity flow field

= Experimental study of the Desulfurization Characteristics of a Sprin—
kling Type Desulfurization Tower FANG Li§un( Education Ministry Key Laboratory on Power Plant E—

quipment Condition Monitoring and Control North China University of Electric Power Baoding China Post Code:
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071003) //Journal of Engineering for Thermal Energy & Power. —2011 26(5) . —604 ~ 608

With limesone at two finenesses serving as the desulfurization agent experimentally studied were the desulfurization
characteristics of a sprinkling type desulfurization tower. The test results show that at a definite flue gas flow speed

the desulfurization efficiency will increase with an increase of the liquid-gas ratio. At a high flue gas flow speed

the tendency increasing the desulfurization efficiency with the liquid-gas ratio will be even more remarkable. The
desulfurization efficiency will also increase with an increase of the pH value of the slurry and decrease with an in—
crease of the SO, concentration of the flue gas at the inlet. The smaller the particle diameter of the limestone the
better the dissolvability more favorable to improving the desulfurization efficiency. In combination with the drag
force characteristics in the absorption section an optimal operating point of the device was obtained from an analy—
sis. When the flue gas flow speed is 2.31 m/s the circulating slurry flow rate is 50 m’ /h and the PH value in the
slurry pool ranges from 5.6 to 5.8 the desulfurization efficiency hits 93.9% . Key words: sprinkling tower wet—

method flue gas desulfurization desulfurization characteristics experimental study

= Combustion Characteristics and Dynamic Study of Sewage Water and
Sludge HE Yan-Heng ZUO Jiankun LI Shuiing YAO Qiang( Department of Thermal Energy Engineer—
ing Tsinghua University Beijing China Post Code: 100084) //Journal of Engineering for Thermal Energy & Power.
—-2011 26(5). -609 ~614

By making use of the thermogravimetric method studied were the combustion characteristics and dynamic regulari—
ties of four kinds of sewage water and sludge present in Chengdu City Sichuan Province. It has been found that the
combustion process of sewage water and sludge can be divided into three stages: water content separation stage vol—
atile content separation stage and fixed carbon combustion stage. For the main volatile content separation stage a
two-stage reaction model was used to obtain the combustion reaction of four kinds of sludge which can not be de-
scribed purely by using a single stage reaction. The activation energy at the low and high temperature stage was 36.

65 ~67.34 kJ/mol and 50.47 ~84.51 kJ/mol respectively. The test and calculation value of the sludge transfor—
mation rate had a very high degree of fitting with their correlation coefficient being more than 0. 998. The ignition
temperature of the sludge ranged from 496.35 to 512.85 K being relatively low and easy to ignite and burn. The
comprehensive combustion characteristic index of the four kinds of sludge was ( 2.759.31) x 10" mg’/( K’ *

min®) far below that of a coal showing that the comprehensive combustion performance of the sludge is not very
high. Key words: sewage water and sludge combustion characteristics comprehensive combustion characteristic

index thermogravimetric analysis dynamics

= Numerical Study of the Flow and Heat Transfer Inside a So—
lar Energy Flat-plate-based Air Heat Accumulator HU Jianjun SUN Xi-shan ( Department of Archi—

tectural Environment and Equipment Engineering Yanshan University Qinhuangdao China Post Code: 066004 )



