26 4 Vol. 26 No.4
2011 7 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jul. 2011

11001 -2060( 2011) 04 — 0388 - 05

(1. 100191;
2. 412002)
o CFD
91% 1
50° 1.68
E3
’ ’ ’ 16
. TK479 CA 5 i
1.1
o 1
1 °
Spraglin * °
o 3~6
o 7~9 °
10 ~ 12
o 12 ~14
GE RR 1
° 12
o 1 o
E? 1.5 ; 1:1;
" 0.75 ;
o 1:2
22010 - 05 -26; 12010 =07 - 12
(2007ZB50118)

(1986 —)



* 389 -

/mm 16.82
0
1% 80
/mm 10.96
/mm 18.75
1.71
/(°) 15
/(°) 35
1.2
MISES

0.06
0.05
0.04
0.03

0.02

PR EEY/m

0.01

0.00

0.00 0.02 004 006 008 0.10
i 1 BE B X/

2 o
0.2%
1.5° o
2
1%
1.137 2.248
1.135 2.029
4 Ma
o o Ma
Ma
Ma o Ma
1.0
-— R
—EME
0.8 |-
2]
= 06f
=
g
04
0.2
0.0 0.2 0.4 0.6 0.8 1.0
HAF ) 5 4
4 Ma
CFD
CFX 0
N - S o
SST o
: X X 178 x73
X2 18636, Y 1.7
o 3 o



R EERY/m

Hli e BE B X/m

* 390 - 2011
3 CFX MISES
Ma Re /(°) #;
CFX 0.601 511 676 0.996 7 1.141 24.5 ;
MISES 0.6 583 572 0.995 6 1.135 23.8 i
CFD MISES 0.0 015 1:0 ljﬁ 2i0
Wa A ) 5
5 o 7 Ma
CFD
1.0
-=-.CFX . i
0.8+ 8 : X
% 0.6F 240 x70; 23908 . Y*
= 3.2 .
& °
0.2F
0.0+
U:O 0j2 0:4 0:6 0:8 1 .IU
EEbOE R
5 Ma
) 8
4 o
MISES
4
Ma 6
7 R 1.68 0.055 0.91 0.522 0.794
1.2834 0.0545 0.8754 0.494 0.357
Ma 1.2708  0.0573  0.8707 0.469 0.368
1.6309 0.1102 — — 0.725

w =

* * * *
Psin ~ Psout +p9in ~ Poou

*
Psin ~ Psin

3.1%




4 : ° 391 -

Ma

Ma

10 Ma
1.05
1'0 i -—
N —=— bR
9 0.8
E 0.6F
10 Ma o % 04l
Ma o Ma
0.2}
0.76 Ma 0.92 .
0.0 : : : : :
0.0 0.2 0.4 0.6 0.8 1.0
AT 5
11 Ma
Ma Ma o
11 Ma
1.0
85%



*392 -

2011

E3
(1)
(2)
91%
(3)
1 M. 1996.

2 SPRAGLIN W E. Flow through cascades in tandem R . NACA
Technical Note 1951.

3 VANDEPUTTE T W. Effects of flow control on the aerodynamics of
a tandem inlet guide vane D . Virginia Polytechnic Institute and
State University 2000.

4 ROY B MALLIK M P. Feasibility study of tandem blades using mi—

ses code//Proceedings of the 7th National Conference on Air

11

12

14

15

16

Breathing Engines and Aerospace Propulsion C . NCABE -
2004 2004.
CANON-FALLA G A. Numerical investigation of the flow in tan—
dem compressor cascades D . Departmento de Ingenieria Macani—
ca: Universidad Nacional de Colombia 2004.
NEZYM V U POLUPAN G P. A new statistical-based correlation
for the compressor tandem cascade parameters effects on the loss
coefficient R . ASME Paper GT2007 —-27245 2007.
DETTMERING W BECKER B. Steps in the development of a su—
personic compressor stage R . AGARD CP 34 Paper No.
13 1968.
SACHMANN J FOTTNER L. Highly loaded tandem compressor
cascade with variable camber and stagger R . ASME paper 93 —
GT -235 1993.
WEBER A STEINERT W. Design optimization and analysis of a
high-turning transonic tandem cascade R . ASME Paper 97 - GT
-412 1997.
JAMES L BETTER. Design and experiment result of a highly
loaded Low solidity tandem rotor R . NASA 3 —11164 1971.
DONALD C URASEK DAVID C JANETZKE. Performance of
tandem-bladed transonic compressor rotor with tip speed of 1375
feet per second R .NASA March 1972.
JONATHAN MCGLUMPHY. Numerical investigation of subsonic
axial flow tandem airfoils for a core compressor rotor R . Virgin—
ia Polytechnic Institute and State University 2008.
BRENT J A CLEMMONS D R. Single-stage experimental evalua—
tion of tandem-airfoil rotor and stator blading for compressors
R .NASA CR -134713 1974.
HASEGAWA H MATSUOKA A SUGA S. Development of highly
loaded fan with tandem cascade R . AIAA paper 2003 -
1065 2003.

2009.

) M. : 1991.

&
% .

(RN N XN N N N

e 3.0t

&

90% .

( 22011 1-2



4 489 «

= Exploratory Study of Design Technologies for High-Joad Pressure
Diffusion Tandem Rotors WANG Peng GAN Peng ZOU Zheng—ping ( National Level Key Laboratory
on Aeroengine Aerodynamics and Thermodynamics College of Energy Source and Power Engineering Beijing Uni-
versity of Aeronautics and Astronautics Beijing China Post Code: 100191) WANG Qiang ( China Aviation
Power Machinery Research Institute Zhuzhou China Post Code: 412002) //Journal of Engineering for Thermal
Energy & Power. —2011 26(4). -388 ~392

The authors have conducted an exploratory study of design technologies for high load tandem rotors. By combining
the speed triangle analysis with the controllable diffusion blade profile reverse problem design technology a design
version for a two-dimensional high load tandem rotor was completed. The numerical calculation results show that the
tandem rotor such designed has a superior aerodynamic performance and its efficiency can reach 91% . Further—
more under the condition that the gas flow deflection angle is 50 degrees and the booster pressure ratio is 1. 68

there exists no separation flow guaranteeing that its work-doing capacity reaches that of the original two-stage rotor.

Key words: tandem rotor high-oad pressure diffusion stage reverse problem design controllable diffusion blade

profile

= Numerical Simulation of a Quasi-ene-dimensional Supersonic Gasliq—
uid Two-phase Flow RUT Shou-zhen XING Yu-ming ( College of Aeronautical Science and Engineering
Beijing University of Aeronautics and Astronautics Beijing China Post Code: 100191) LIANG Cai ( CSIC
Zhengzhou No. 713 Research Institute Zhengzhou China Post Code: 450015) //Journal of Engineering for Thermal
Energy & Power. —2011 26(4). -393 ~396

By using the Euler-Lagrange method the authors conducted a quasi-one-dimensional numerical simulation study of
the gasdiquid two—-phase flow in the supersonic fuel gas during its spray evaporation inside a fuel gas-steam launch-
ing power plant. The method in question considered various influencing factors including area change mass addi-
tion evaporation effect and variable physical properties etc. A numerical simulation calculation was performed at
different water spray hole diameters pressure differences and water-gas mass ratios. Furthermore the liquid drop
evaporation under various conditions and its influence on the gas phase flow field were analyzed thus providing a
quick and effective method for optimizing and designing a fuel-gas-steam launching power plant. Key words: qua—

si-one-dimension spray two-phase flow evaporation

= Thermo-economic Comparison of Compressed Air Energy Storage Sys—

tems LU Yuan-wei LIU Guangdin MA Chong-fang LU Pengei ( Education Ministry Key Laboratory on



