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Fig. 3 Performance test system for dish type

concentration photovoltaic systems
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Fig. 4 Structure of a two-stage concentrator
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Fig. 5 Influence of the direct sun light radiation
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= Nuerical Simulation of the Transient Characteristics of the
Methane Self-heat Reforming-based Hydrogen Production at a Given Wall Temperature ZHANG
Li ZHANG Miao YAN Yunei ( Power College Chongqing University Chongqing China Post Code: 400030)
ZHANG Miao( Mechanical Industry No. 3 Designing Institute Chongqing China Post Code: 400039) //Journal of

Engineering for Thermal Energy & Power. -2012 27(1). -112 ~116

By adopting the detailed reaction mechanism governing the methane self-heat reforming and through using a numeri—
cal simulation method studied was the self-heat reforming reaction of CH,/0,/H,0 Ni-based catalytic agent in
straight microchannels. The influence of the constituents of the mixture and the mass flow rate on the self-heat refor—
ming hydrogen—production transient characteristics was mainly analyzed. The research results show that at a relative—
ly high temperature the time required for attaining a maximal H, production capacity at the outlet of the miniature
reactor is substantially influenced by the mass flow rate of the gas mixture but influenced relatively little by the con—
stituents of the mixture. The time required for attaining a stable hydrogen production capacity is shortened with an
increase of the H,0/CH, mol ratio and extended with an increase of the O,/CH, mol ratio. When the CH,/0,/H,0
mol ratio is 1:0.5:3.5 the hydrogen volumetric fraction can be stabilized at 54% in a shortest time periof of 90

ms. Key words: microchannel methane self-heat reforming transient characteristics

= Design of a Test Rig for Testing the Power Characteristics of a Wind
Turbine LI Hai-bo LU Xu=xiang LI Lu-ping DENG Xiao-hu ( Hunan Provincial Key Laboratory on “Re—

newable Energy Source Electric Power Technology” Changsha University of Science and Technology Changsha

China Post Code: 410004) // Journal of Engineering for Thermal Energy & Power. — 2012 27(1). -117 ~121

Designed and developed was a wind turbine blade dynamic characteristics testrig on which a wind turbine blade
static load test mode test blade testing blade non-destructive inspection propeller and blade icing attached sub—
stance load simulation test propeller and blade fatigue load test and destructive testsetc. can be performed. On this
basis the composition of the equipment items structural features and the main functions of the test rig were de—
scribed. On the test rig a static load and mode test of a wind turbine blade were conducted and a 6-order mode pa—
rameter of the wind turbine blade was obtained. The MAC and MOV two mode criteria were used to verify the test

results. Key words: wind turbine blade dynamic characteristics static load mode test

= Experimental Study of the Characteristics of a Gallium

Arsenide Cell in a Two-stage Concentrated Photovoltaic System WANG Zidong ZHANG Hua LI Ye
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( College of Energy Source and Power Engineering Shanghai University of Science and Technology Shanghai Chi-

na Post Code:200093) //Journal of Engineering for Thermal Energy & Power. —-2012 27(1). -122 ~125

In the light of the problem that non-uniform light stains in a common photovoltaic concentration system lead to a
degradation of the performance of a cell designed and set up was a disk type photovoltaic concentration power gen—
eration system with a two-stage concentrator with the structure and working principle of the system being described
and an outdoor test being conducted. At a same concentration ratio ( 150 X) the average peak power of a three—
junction GalnP/GalnAs/Ge photovoltaic cell can be as high as 1.515 w/cm” and the average efficiency can attain
29.29% . Compared with a single-stage concentration system the peak power and average efficiency increase by 23.

32% and 9.12% respectively. Key words: photovoltaic system two-stage concentration three—junction GalnP/Gal-

nAs/Ge photovoltaic cell peak power average efficiency

= Study of the Pyrolysis of Corn Stalk by Combining the Ther-
mogravimetric Method with the Infrared Spectrum One XU Yan( Department of Energy Science and
Engineering Harbin Electric Power Vocational Technical College Harbin China Post Code: 150030) ZHU Qun-
yi( College of Energy Science and Engineering Harbin Institute of Technology Harbin China Post Code:
150001) SONG Shao—guo( Heilongjiang Provincial Thermal Power No. 3 Engineering Project Corporation Harbin

China Code: 150016) // Journal of Engineering for Thermal Energy & Power. -2012 27 (1). -126 ~129

By using the thermogravimetric and Fourier Transform Infrared Spectroscopy combined technology ( TG-FTIR) at a
temperature rise speed of 20 °C /min experimentally studied were the pyrolytic products of various parts of the corn
straw stalk ( including straw stalk husk straw stalk flesh leaves and bracts) and their precipitation processes. The
test results show that the pyrolytic products of various parts of the corn straw stalk are mainly CO, CO CH, and
H,O etc. and in the meantime involve substances such as propionic acid and its kind in a small amount. The pre—
cipitation of the pyrolytic gases from straw stalk husk and flesh assumes a single-peak shape and those from the leav—
es and bracts take on a dual-peak shape. The pyrolytic temperature corresponding to the maximal weight loss rate re—
sulting from the pyrolysis of various parts of the corn straw stalk is around 360-371°C having a smallest difference.

For a same part of the corn straw stalk the pyrolytic temperatures corresponding to the maximal weight loss rate re—
sulting from the main pyrolytic products are basically identical. Key words: thermogravimetric analysis Fourier

Transform Infrared Spectroscopy ( FTIR) corn straw stalk pyrolysis



