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bustion test system with a riser having a diameter of 100 mm and a height of 3000 mm. The test results show that
when the average oxygen concentration is 34.4% or the local oxygen concentraiton is 75.3% a stable combustion
without any superheating can be accomplished. The NO, contained in the flue gas of the Longkou-originated coal
accounts for 89.3% ~90.3 of the total NO, emissions while that of the Shuozhou-originated coal occupies only 30.
0% . By optimizing the air distribution the concentration of CO NO, and NO, in the flue gas can be reduced to
45% 94% and 89% respectively. Key words: fluidized bed 0,/CO, combustion at a high oxygen concentra—

tion pulverized coal

- = Study of the Liquid Drop Diameter Distribution of a Liq-
uidiquid Atomization Based on Preparation of Slurry Ice LIANG KunHeng GAO Chun-yan WANG
Lin ( Henan University of Science and Technology Luoyang China Post Code: 471003) // Journal of Engineer—
ing for Thermal Energy & Power. — 2011 26(4). -457 ~460

The process to form liquid drops through a liquiddiquid atomization is regarded as a dynamic and random phenome—
non. The sizes of the liquid drops thus formed are uncertain and under the condition of a great many tests howev—
er the liquid drop diameters assume a statistical regularity. To study the diameter distribution regularity under dif-
ferent test conditions the mathematical statistic method was used to conduct an analysis. It has been found that un—
der different test conditions the particle diameters of the atomized liquid drops assume a certain distribution form
and with an increase of the jet flow rate the change in the medium diameter of the particle diameter distribution as
a whole shows a descending tendency. Through a Pearson y fitting dominancy test when the liquid drop particle
diameter distribution is supposed to perform the Rosin-Rammler distribution function the significance level under
all the test conditions will invariably attain 0. 01. The mass fraction at four particle diameters under different test
conditions were calculated based on the Rosin-Rammler density distribution function. When the jet flow rate was 50
mL/min the liquid drop particle diameters were centralized in a range of 0.7 ~1.0 mm. Key words: slurry ice

liquidiquid atomization particle diameter distribution Pearson y” fitting dominancy test distribution function

= Study of the Characteristics of a Water-cooled Heat Dissipating De—
vice in a Thermophotovoltaic Power Generation System YANG Tao HAN Yu-ge TAN Hong XUAN
Yi-min ( College of Power Engineering Nanjing University of Science and Technology Nanjing China Post

Code: 210094) //Journal of Engineering for Thermal Energy & Power. — 2011 26(4). -461 ~465

Designed was a set of water-cooled heat dissipating device to control the operating temperature of photovoltaic cells.

On this basis the variation law governing the cell temperature and the pressure loss of the heat dissipating device at
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different water flow rates and the corresponding output characteristics of the photovoltaic cells were studied. The test
results show that when the temperature of the heat dissipating device is 1373 K the cooling water flow rate reaches
25 mL/s and the cell temperature hits 302 K the heat dissipating device thus designed can effectively control the
temperature of the photovoltaic cells. By using the software Fluent the influence of such structural parameters as
the height and number of guide baffles and the diameters of the cooling water inlet and outlet tubes etc. on the
performance of the device was analyzed. The calculation results show that to increase the diameters of the cooling
water inlet and outlet tubes can effectively reduce the pressure loss but not affect the heat dissipating effectiveness.
The numerical simulation results are in a relatively good agreement with the test ones thus verifying the correctness
of the numerical simulation method. Key words: thermophotovoltaic power generation system water-cooled heat

dissipating device cell temperature pressure loss

DSG = Design of a Sliding Mode Temperature Controller in a
DSG ( Direct Steam Generation) Trough Type System Under an Injection Mode PAN Xiao-di
WANG Gui<ong ( College of Electromechanical Engineering China Metering College Hangzhou China Post
Code: 310018) JI Yundeng ( Hangzhou Hollysys Automation Co. Lid. Hangzhou China Post Code:
310018) //Journal of Engineering for Thermal Energy & Power. — 2011 26(4). -466 ~470

With a solar energy array in a DSG ( direct steam generation) trough type solar energy power generation system un—
der an injection mode serving as an object of study designed was a temperature controller by creatively employing a
sliding mode control and combining the PI ( proportional and integal) control algorithm with the cascade one. More—
over the steam temperature control was studied by using a method integrating the theoretical analysis with the simu—
lation investigation. Under the condition that the sunshine illumination intensity is allowed and the feedwater has
been heated and stabilized at 200 °C  the steam temperature at the outlet of the solar energy array was controlled to
stably and accurately attain 320 °C by adjusting the feedwater flow rate of the feedwater valve and the steam temper—
ature at the outlet of various stages of the heat accumulator was controlled and stabilized at a value above the expec—
ted one thus preliminarily solving the problem in controlling the stability and accuracy of the steam temperature at
the outlet of the solar energy array. It has been found that to use the sliding mode algorithm to control the steam
temperature of a solar energy array is fully feasible and the stability accuracy and disturbance-resistant control per—
formance are realatively good. Key words: DSG ( direct steam generation) solar energy array injection mode

nonlinear equation outlet temperature cascade control sliding mode algorithm

- = Analysis of the Operation Cost-effectiveness of a Solar En—

ergy-Soil Source Heat Pump in Frigid Regions LIU Yi LI Bingxi FU Zhong-bin ( College of Energy



