26 4 Vol. 26 No.4
2011 7 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jul. 2011
21001 —2060( 2011) 04 — 0393 - 04
1 2
(1. 100191;
2. 450015)
- - I(F - F,
‘?T(;) +% =S (1)
x
OpA O O pud O
Q= B)LLAD F = puuA +pAD
d i
- LpeA U U phud U
|:| O I:l g SmA B
F=0 r4 B s-5%isan
1 0359. 1 TA H B g ox " g
DI’TXA _quD |:| ShA D
4 ou T
T T3 gy O P
- puehpTur q k .
) A 1S, NS~
o S, N
° S,=N/(m; -m,)
- S, =N (myu,; —myu,)
S, =N, -0, +CpT( my; —m)
N, ; Ny » My
; i e
° - l Qk 1 Cp
1 -2
e 1.2
79
_ 10
N, =] ,nv,,dA =cons ¢ (2)
1 .
du .
1.1 T;z(u—uk) Iy = (u—u) m/m (3)
N-8
12010 -08 - 19; 12010 -09 - 13

(1981 -)



* 304 - 2011
dT . - + 1 - 7 * *
T:_[Qk -Q, —-m( cpT—cka) 1/(me,) (4) Pip=P P +P P, P’ =P (Ma,)
Le =1
P*(Ma) =
L Ma 1) 2(2FMa) +Ma( Md® ~1)> | Ma| <1
. A 4(ai)(+a)il6a(a—) (| Ma|<1)
m, =ad, —Nuln( 1 + B)
Cot 1 (Ma + | Mal)
5 Ma (I Mal>1)
d( d; 4Nur
(d) _ 4Nudy 14 p) MUSCL
dt pkcpf
: 12
dx,
M
. At Runge — Kutta
ng— YT ym——
I » Tk VP
yd— P Ve .
; Rek— ; Tk_ U, =u —( u _uki) eXp( _(17 _ﬂ) At)
0 Lo  Nu— e
A T At
, B— B =Y/ Xye =Xy +7( Uy +1y,)
(1-Yy) Ye— ; B =
el T=TJ /9. q.— ° PSIC ( Particle Source in
Cell) o
1/3 o . N D)
1.3 B
N-S AUSM +
1
2857 K 10 MPa 1.62;
Runge — Kutta  » 300 K 0.5~2
AUSM + 1 ~4 MPa 0.5~2 mm
o 1
~or 00 . .
F=y40 U, 0,0
ug P gt e *
Lpe +pU LOU — [
!
Fiiop=cionMa,n®@iip+Pip 1
Mai+l/2 :Mi+ +Mi_+l;Mii :Mii(Mai)
: 0 2

1

1 2 2 2
(V1) (M =) (| Ma| <)

M*(Ma) = .
3(%1‘%\)

(| Ma| >1)



* 395 -

WM ERESVHEERL d/d,

B u/m ¢ s

% Ma

2.5

2.0

1.5

1.0

0.5

0.0

0 1 2

Bl BE RS X/m

(a) %l 1) 543

2

1.0

0.8

0.6

041

02

0.0

—=— (.5 mm,1 MPa
—+— 1.0 mm,1 MPa
—a— 2.0 mm,1 MPa
—v— 1.0 mm,2 MPa
—+— 1.0 mm,4 MPa

i8] t/ms
(a) W EL AR AL

-02 000204 06 08 1.0 1.2 14 1.6 1.8 2.0

2000

1500 -

1000 -

500 -

0+

—=— (.5 mm,1 MPa
—e— 1.0 mm,1 MPa
—4— 2.0 mm,] MPa
—v— 1.0 mm,2 MPa
—+— 1.0 mm,4 MPa

=02 000204 06 08 1.0 1.2 14 1.6 1.8 2.0

B [E] t/ms
(c) METHH L

3

JEJ1P/MPa

440

400

360

BHE K

320

1 2
i B X/m
(b) Bl B 434

—=— (0.5 mm,1 MPa
—+— 1.0 mm,1 MPa
—a— 2.0 mm,1 MPa
—»— 1.0 mm,2 MPa
~+— 1.0 mm,4 MPa

280 L L 1 1 1 1 1
-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
8] t/ms
(b) WL R BEAEAL

—=— (.5 mm,1 MPa
—+— 1.0 mm,1 MPa
—&— 2.0 mm,1 MPa
—— 1.0 mm,2 MPa
—— 1.0 mm,4 MPa

i BEE X/m
(d) 0I5 o 43 Ak



* 396 - 2011
0.8 o
0.7+ B
_ o a2
;& 05+
& 04
ag 03F °
0.2f
0.1f \\ 3
0.0F ®ee= . 3
0 1 2 3 (1)
Hlie R R X/m
(a) W S )
25 (2)
2.0F ’
S 15} (3)
&
gg 1.0}
——0.5
os} Daly: :
—— 2.0
00— :
B PER X/m |
(b) Bl S J. 2003 26(3):7 -10.
3200 2 J
3000 2009 35(6) : 766 —770.
2800 3 SADIKI A CHRIGUI M. Modeling and simulation of effects of turbu—
v lence on vaporization mixing and combustion of liquid — fuel Sprays
& 2600 J . Flow Turbulence and Combustion 2005 75:105 —130.
E 2400 4 BARATAJMM MATOSHM M SILVA A R R. Numerical simu-
2200 lation of an array of evaporating droplets through a crossflow/ /43rd
AIAA Aerospace Sciences Meeting and Exhibit C . Reno Nevad-
=00 a USA: AIAA 2005.1-17.
1800 (I) i é '3 5 KOLAITIS D I FOUNTI M A. A comparative study of numerical
RFIEER X/m rflodels for Eulerian — Laglfanglan simulations of turbul(int.evaf)ora—
(c) Tl L A A ting sprays J . International Journal of Heat and Fluid Flow
2006 27:424 -435.
4 6 YUG LIJ G ZHAO Z. Investigation of vaporized kerosene injec—
tion in a supersonic model combustor//12th ATAA International
Space Planes and Hypersonic Systems and Technologies C
USA: AIAA 2003:1 -8.
4 1 mm 2 MPa 7 FORDE M. Quasi-one-dimensional gas/particle nozzle flows with
( a) shock J . AIAA Jurnal 1986 24(7) :1196 —1199.
8 . J.
2008 29( 6) : 641 —645.
9 . CE/SE
J. 2006 30(4) :508 —516.
10 M .
1991.
( b) 11 LIOU MENG SING. Progress towards an improved CFD method:
AUSM + R . AIAA 95 -1701 1995.
. ( C) 12 M .

2006.



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



