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Tab. 1 Geometrical parameters of the impeller
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AHEEAEAR r /mm 160
A i B,/ (°) -57
AR Lean, /( °) 0
H 242 ry /mm 275.3 mm
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E R B, /(°) -30
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Fig. 3 Diagrammatic drawing of meridional channel
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Fig.4 Blade parameters by flow distribution diagram( upper: Blade angle and thickness,lower: Wrap and lean angle)
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2 yE=FEit

AARE T4 I A A AR T A B, XA )
FES X e LT A AR D B — 2 X T
RS 5 25% —40% Ze A7 ML T R4y
FIHAS S RESC BN 1, w75 200 ™ He 2% 2R ek ik
WO o ARPEY AR AL, AW L3 i 5 Aot
PR3 FA RS
2.1 FZMHE:S

Tort 3 R AR S5 A AT 5 AR T 009 Bl 98 L (HLR
BIARRA , BEYE R R, R LU BAIG AR E
HSE A B = R T, BT SR G V98 by
FSEBE b FIEAR L ry /1y

Wby =22. 751, =275. 31, =370 mm, ¥rit4n
10 7R () 5 FhAYCTCH3 s, 0 ) R 55 9



+ 368 * #M HE

s 1 TR

2015 4

SEETH AR B S5 AR N XGACER 3 F, AR 4 SCHR
8 LI 1y /s = 1o 1 r g AT S5 WCAF T
iz

() WA ) HEB () W () U (o) TR

H10 SHAtyEETF+EH
Fig. 10 Meridian schematic drawing of 5

kinds of vaneless diffusers
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Tab.2 Vane diffuser geometry parameters
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Fig. 11 Performance characteristic curve of

different vaneless diffusers in design RPM

B 12 it sl R A A M a2,
ATLAE BB AR i el 8.5 - 11 kg/s, TAE
ML 25% Wi IR B2 18. 2% , 1T s 34K 87. 4%
SR EE 3,81, W R B TR BALY R 2% I i Y
8.5 -11.3 kg/s, TVEHE 28% , MR8 FE 18.0% ,
BT RO 85. 8% , MR L 3. 74, B R A 2%
TR § AR iy [l 8.5 - 11.7 kg/s, TAEMEE
32% Wi PR 16. 1% 11 55 350% 87. 0% , S LL
3.77 0 BT EER .

2.3 BEFERMRNL

A T3P RSB p B AR A B 52
SR LB MR B L SR ] Design3D ' i 3 7 47 I
eI AL, DAk F AR i SRR, I IR U
FEAS/NT 3,75 (ALK G i e g5 it Fr e A Fn e 55
Ak B F1 (AT 3 R [58] J) 3 J3E F  1w) R J F) A

K13 At Aerr e MRS LU, AT LA L Ak
BT A% 86. 4% 35T 0. 7% ; S b 3. 77, # 1=
0. 8% ; Mgt i AR fb AN, (FAH ZE T sl /N, TAE M
JE 24. 4% /N 2. 6% ; WEIRAGBE 16.6% ,J8/N1.4% .
SR, RS (ALY 25 R K



553 1)

2 Ay, 5 CAES RGEEO IR PLBLT AL

* 369 -

0.90

0.88 -
0.86 -

RS E

0.80 -
0.78 ¢

3.9

I8+

3Tt

B

35r

34

A 12

0.84 -
0.82 -

8BS 9.0 95 100 10.5 1.0 115120
Wil - o

36

H—'E 'I
| 1
— N A

85 90 95 100 105 11.0 11.5 120
fiftkg - s

it sk TR RIA oo R B A 2

Fig. 12 Performance characteristic curve of

different vane diffusers in design RPM
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before and after optimization
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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
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vaneless diffuser. Key Words: compressed air energy storage , centrifugal compressor, impeller, diffuser, aerodynam—

ic design , optimization

TR Fam EE YR 34 FR 0204 = Finite Element Analysis of the Strength and Vibration of a Blade in a
Wetness Removal Stage [11], 7 ] LUO Jing, YUAN Qi, LIU Xin ( College of Energy Source and Power Engineer—
ing,Xi’ an Jiaotong University, Beijing,, China, Post Code: 710049) //Journal of Engineering for Thermal Energy &

Power. -2015,30(3) . -372 -377

With a blade of 139 mm high in a wetness removal stage serving as the object of study, established was a three-di—
mensional entity model and finite element one of a blade in a wetness removal stage and analyzed were the strength
and vibration characteristics of the blade by making use of the finite element software Ansys. In this connection, the
stress distribution, dynamic frequencies and corresponding vibration patterns of a single blade and group-forming
blades under various operating conditions were obtained and in the meantime, a safety check was conducted of the
strength and frequency of the blades according to the calculation results. The research results show that the methods
adopted for calculating the strength and vibration can effectively simulate the real operating conditions of the blades,
thus offering reference and underlying basis for checking strength and vibration of blades and contributing to the op—
timized design and safety check of the blades and their kind. Key Words: steam turbine, wetness removal stage

blade, finite element analysis, strength and vibration

Z G W E T R e 2% 1) T TR BR B2 3 3% 43 A = Analysis of the Turbulent Flow Combustion Flow Field in a
Multi-step Swirling Burner [ 1], 7 | ZENG Zhuo—iong ( College of Energy Source and Mechanical Engineering,
Shanghai University Electric Power, Shanghai, China, Post Code: 200090) , TIAN Jia-ying, XUE Feng, XU Yi-hua
( College of Aircraft Engineering, Nanchang Hangkong University , Nanchang, China, Post Code: 330063) //Journal

of Engineering for Thermal Energy & Power. —2015,30(3) . —378 -385

A numerical simulation was performed of the non-premixed combustion flow in a three-dimensional multi-step meth—
ane swirling burner by using the Realizable k — & turbulent flow model and the influence of the number of steps, axi—
al speed ratio, inlet temperature and swirling number etc. parameters on the hot-state turbulent flow field in the
burner was analyzed. It has been found that increase the number of steps will make the total pressure loss to de—

cline, to increase the axial speed ratio will force both combustion efficiency and overall temperature to drop and the



