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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
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