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Tab. 1 Versions of the rotor cascade with various solidities

at the blade tip in the software NASA Rotor 67
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Fig. 1 Schematic diagram of the grid for use

in calculation
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Fig. 4 The curve of relative total pressure loss
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coefficient varying with consistency at the

place of 98% relative blade height
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AE P BE SR T B MU UL S5 H F i S P HE A B9 = Numerical Study of the Shock Wave Config-
uration and Performance of the Flow Field in a Transonic Compressor Under the Condition of a Variable
Solidity [ 1], 7 ]ZHENG Tan, QIANG Xiao—qing, TENG JinHfang ( College of Aeronautics and Astronautics, Shang—
hai Jiaotong University , Shanghai, China, Post Code: 200240) //Journal of Engineering for Thermal Energy & Pow—

er. —2015,30(3). —358 —363

With a transonic compressor rotor in the software NASA Rotor 67 serving as the object of study,a quasi-+two-dimen—
sional and three-dimensional numerical method were used respectively to study the influence of the solidity on the
shock wave configuration and performance of the flow field in the rotor cascade of a transonic compressor. The re—
search results show that the solidity characteristics calculated by using the quasi-two-dimensional and three-dimen—
sional numerical method are not fully identical. Under the current conditions for the research tasks,the quasi-two-di—
mensional calculation results cannot qualitatively reflect those obtained from the three-dimensional calculation and
the complicated three-dimensional flow phenomena in the flow passages of the rotor of the compressor constitute an
important cause for the difference between the calculation results obtained by using the two methods. Key Words:

transonic compressor, solidity characteristics, shock wave configuration, flow field characteristics

CAES 240550 JE 45 HLi% i+ B ik = Design and Optimization of a Centrifugal Compressor in a CAES
( Compressed Air Energy Storage) system [Ti],7{ | LIANG Qi,ZUO Zhi-tao, CHEN Hai-sheng, TAN Chun-qing
( Engineering Thermophysics Research Institute , Chinese Academy of Sciences, Beijing, China, Post Code: 100190)

//Journal of Engineering for Thermal Energy & Power. —2015,30(3) . —-364 -371

An aerodynamic design and optimization were performed of the first-stage impeller and diffuser in the medium and
low pressure centrifugal section of a compressed air energy storage system. It has been found that the efficiency of
the impeller at its design point reaches 93.1% and the total pressure ratio is up to 4.1 ,thus,its aerodynamic per—
formance is good. A total of five kinds of vaneless diffuser and three kinds of vaned diffuser were designed and they
all met the design requirements. The diffusion effectiveness of the vaned diffuser is superior to that of the vaneless
one. The former has a relatively small flow loss and a more uniform air flow at the outlet. When the radii at the outlet

are identical ,the aerodynamic performance of a cascade type diffuser is superior to those of a wedge, aerofoil and



