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Fig.2 Unit structure diagram of a flat-plate solar collector
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Fig. 6 Temperature distributions of the cross-section
plane inside the solar collector and 1 800 mm away

from working fluid with different collector diameters
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at the end of structural model and formulas of spring constant were put forward. The matrix displacement method
was adopted to solve beam-strip structural model and appropriative software was developed based on the model es—
tablishing and problem solving and used to analyze the effects of tubesheet thickness and structural bar. It indicates
that tubesheet thickness and structural bar have significant effect on the results. Enlarging tubesheet thickness can
dramatically lower the maximum stress of tubesheet while enlarging spring constant can dramatically lower the maxi—
mum deformation of tubesheet and structural bar. Key words: condenser tubesheet stiffness-strength

mechanical model

CO, = Experimental Study on Flying-ash Erosion of Steels in
Air-flow Containing CO, ZHAO Xian-ping ZHU Chong-wu YE Guidin PAN Wei—guo ( College of En—

ergy and Mechanical Engineering Shanghai University of Electric Power Shanghai China Post Code: 200090) //

Journal of Engineering for Thermal Energy & Power. —2016 31(4). -112 ~116

The hot-state erosion-wear experiments of 20 carbon steel 12CrlMoV and 15CrMo alloy steel which are commonly
used in power boilers were conducted at a temperature range of 250 C ~500 C and with the airflow mixed with
CO,. The experimental resulis of all three kinds of materials under study show that the relative erosion rate decrea—
ses first and then increases as the temperature rises. Under the interaction between the oxidation corrosion and ero-
sion the injection of airdlow containing CO, gas significantly accelerates the erosion wear in 20 carbon steel

12Cr1 MoV and 15CrMo alloy steel. The erosion resistant performance of 12CrlMoV is better than 15CrMo and

15CrMo is better than 20 carbon steel. Key words: Flying-ash erosion CO, Metals coal-fired boiler

= Numerical Simulation of Steady-state Thermal Perform—
ance for Flat Plate Solar Energy Collector SUN Kediang ZHU Yue—~zhao YANG Mou—cun ( The College
of Energy Nanjing Tech University Nanjing China Post Code: 211816) // Journal of Engineering for Thermal En-

ergy & Power. —=2016 31(4). -117 ~126
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In this paper based on finite volume method the steady-state thermal performances of the flat-plate solar collector
are investigated by taking account of the ambient temperature the inlet temperature of the working fluid collector
tube spacing and collector tube diameter. A physical model of wing tube flat-plate solar collector is built and then
numerically simulated. The simulation results are analyzed and compared with experimental results. The results
show that as the ambient temperature becomes higher and the inlet temperature of the working fluid becomes lower

the instantaneous efficiency of the collector can be significantly improved. With the solar radiation intensity of
740 W/m” and the environmental speed of 4 m/s as the ambient temperature increases from 0 °C to 30 °C  the col-
lector instantaneous efficiency increases from 35.85% to 82.19% . As the inlet temperature of the working fluid
decreases from 50 °C to 10 °C the collector instantaneous efficiency increases from 23.24% to 79.78% . Reducing
the collector tube spacing and increasing collector tube diameter are both conducive to improve the instantaneous ef-
ficiency of the collector the instantaneous efficiency increases from 58.23% to 65.78% as the collector tube spac—
ing decreases from 180 mm to 40mm and increases from 59.47% to 66.78% as the collector tube diameters in—
creases from 8 mm to 20 mm. These results are expected to be helpful in the design parameter optimization for the

flat-plate solar collector. Key words: solar collectors flat plate numerical simulation

= Analysis of Vibration Characteristics of Cylinder System in
Solar Stirling Engine DAI Xue PENG You-duo( Hunan University of Science and Technology Key Labo-
ratory of health maintenance of mechanical equipment Xiangtan Hunan Post Code: 411201) WANG Min-hui
TAN Xin-hua( The solar Department of Hunan Electric Group Xiangtan Hunan Post Code: 411100) // Journal of

Engineering for Thermal Energy & Power. —2016 31(4) . - 127 ~132

For the vibration sources in internal cylinder system refrigerant and piston assembly the 38 KW four-cylinder doub—
le-acting Stirling solar swash plate engine was used to create 3D model and the flow characteristics of engine cylin—
der inner refrigerant and the characteristics of pulse parameters were study in terms of time and frequency domains
the inertia force inertia moment and the gas force characteristics of the piston assembly by using Fluent software.

The results show that the pressure fluctuation of the working fluid inside the cylinder is significant with the pulse



