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versity Dalian China Post Code: 116026) LI Lidi PAN Ruo-chi ( Shenyang Engine Designing Research Institu—
te China Aviation Industry Group Corporation Shenyang China Post Code: 110015) //Journal of Engineering for
Thermal Energy & Power. —2014 29(2). -127 —132

To conduct an experimental study of the last-stage sectorshaped cascade of a compressor designed were controllable
guide blades to simulate the speed and direction of the air flow at the inlet of the cascade. On this basis the numeri—
cal simulation and test method were used to conduct a study of the aerodynamic characteristics of the blades and the
law governing the distribution of the parameters of the air flow at the outlet of the guided blades was analyzed at va-
rious turning angles. It has been found that the numerical simulation results are in a relatively good agreement with
the test ones. With the guided blades being designed rationally the sector-shaped cascade test can replace the com—
pressor stage test to study the performance and flow field configuration of the stator. During the test the influence of
the guide blade clearances forced the boundary layer to become thick and when the rotating angle was 0 +2 and
+4 degrees respectively the location of the maximal Mach number at the outlet was eventually elevated to 25% of
the blade height towards the pitch diameter while that was located at 15% of the blade height when a numerical
simulation was conducted due to an insufficient consideration of the change in the boundary layer. Key words: sec—

tor-shaped cascade adjustable guide blade test numerical simulation compressor

PIV = Applications of the PIV ( Particle Image Ve-
locimetry) Technology in Measurement of the Flow Field of a High Subsonic Plane Cascade in a Shock
Wind Tunnel MA Chang-you HOU Min—ie YANG Ling LIANG Jun ( China Gas Turbine Research Insti-

tute China Aviation Industry Group Corporation Jiangyou China Post Code: 621703) //Journal of Engineering for
Thermal Energy & Power. —2014 29(2) . - 133 -138

In the light of such a problem of the PIV technology encountered in measuring the flow filed of a highly subsonic
plane cascade in a shock type wind tunnel as tracer particle placement by using a high pressure atomization type
particle generator and a spreader installed before the pressure stabilizer section the authors had effectively forced
the tracer particles uniformly blended with the main stream and successfully measured the velocity fields in the flow
passages and the wake of a diffusion cascade at the design attack angle with two-dimensional velocity vector fields
being obtained in a range of Mach number at the inlet from 0.3 to 0. 73. To verify the reliability of the PIV test re—
sults the flow field of the cascade was numerically simulated. A comparison of the results shows that the two-dimen—
sional velocity vector fields measured in the mid-section of the cascade by using the PIV technology can rationally
reflect the flow configuration in the flow passages and the wake of the blades and are relatively close to the numeri—

cal simulation results. For the flow fields in a trans—sonic or supersonic cascade at a large attack angle it is necessa—
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ry to take account of the influence of the pollution to the wall surfaces caused by the tracer particles on the measure—
ments. On this basis the PIV technology put forward by the authors can be applied for measurement of the flow
fields in a high subsonic cascade based on the absorption type and composite jet flow etc. flow control technologies.

Key words: shock type wind tunnel plane cascade PIV measurement experimental study numerical simulation

= Experimental Study of the Dielectric Barrier Discharge-ai—
ded Steam Reforming of Methane ZHENG Hong-ao LIU Qian CHEN Xi ZHANG Zhi-bo ( College of
Power and Energy Engineering Harbin Engineering University Harbin China Post Code: 150001) //Journal of En—

gineering for Thermal Energy & Power. —2014 29(2) . -139 - 144

With a great number of experiments performed by making use of an dielectric barrier discharge ( DBD) -aided meth-
ane steam reforming test rig and based on the test data thus obtained systematically analyzed was a law governing
the influence of the steam/methane molar ratio ( S/C) reactant residence time wall surface temperature and input
power etc. on the methane conversion rate effective carbon recovery rate and product selectivity etc. indexes and in-
vestigated was the correlation of various influencing factors at temperatures from 350 °C to 500 °C. It has been found
that the residence time has a most remarkable influence on various indexes. At different wall surface temperatures

with an increase of the residence time the product selectivity will change with a turning point declining from about
60% to around 20% . Different from the influence of the residence time various indexes for evaluating the reforming
characteristics will all assume a slow growth tendency with an increase of the input power or S/C. Whether or not
the temperature will affect the steam reforming of methane aided by the plasma is relevant to the residence time and
input power etc. parameters. Only when the residence time is longer than 0. 59 seconds will the influence of the
temperature on the reforming reaction become relatively small. In addition when the input power is also greater than
80 W the temperature will no longer affect the reforming reaction. Key words: dielectric barrier discharge steam re—

forming of methane wall surface temperature gas turbine chemical recuperator experimental study

AHP— ORC = Comparison and Optimization of the
Working Media for Organic Rankine Cycles by Using the Thermodynamic Analytic Method and AHP-En-
tropy Value Method ZHANG Xin-ming WANG De-hua HONG Guang YU Bing=ian ( Education Minis—
try Key Laboratory on Low Grade Energy Utilization Technologies and Systems Chongqing University Chongqing
China Post Code: 400030) HONG Guang ( Urban Construction Research Institute Beijing China Post Code:

100120) //Journal of Engineering for Thermal Energy & Power. —2014 29(2) . - 145 - 150

With four organic working media being chosen to serve as the cyclic working medium namely R245fa R123 R600



