31 4 Vol.31 No.4
2016 4 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Apr. 2016
21001 —2060( 2016) 04 — 0038 —07
( 200093)
Fluent NACAO0018
5
’ Page
0.2 1.0% 1. 5% 1920
2.0% 6 15°
M- Weyl
; ©:1927  Fowler
; [7] 10° ~ 15° NASA
; 7] -10° ~ - 15 85% ~
95% 7 ; Smith
110% ~140% ° ;
: TH3 A
DOL: 10. 16146 /j. cnki. rndlge. 2016. 04. 007 9-10 . -
: Xiao
11
1~3 .
12-13 14 ~ 15
( )
16 .
4-5 .
6-7 .
12015 -05 -21; 12015 -07 -21
(ES51176129) ; « ) (1372120) ;
( ) (201231200110008)

(1990 -)



0390

1
NACAO0018
1 0 c o d
1.0% ¢ 1.5% ¢ 2.0% c¢; I
0.2¢c; w v d/c
1.0%1.5% 2.0%; w/c
0.2; 6
5°.10°  15°,
1
Fig. 1 Schematic diagram of the main wing
and the flaps
(71) R, =1.2¢
; 72
R, =10c¢ AD =
20c¢ - 48 y* 0.9, p =
1.225 kg/m’ w=1.7894 x10 > kg/m * s,
v,=10 m/s Re =6.85 x 10°
Ma =0.03 . AD BE
AMB ; DGE
interior 2

2

Fig. 2 Divisions of computational domain

3 CFD
Xfoil( ) o
Xfiol v
o 3
CFD Xfoil
CFD
Xfoil o

3 NACA0018 .
Fig.3 Comparison of lift and drag coefficients
for NACA0O018

2
4~ 6
w/c =0.2 d/c 1. 0% .
1.5% 2.0% 5° 10°
15° o
4 d/c =1.0%
15° o



040.

2016

4 d/ec =1.0%
Fig. 4 Resistance performance curve of

flap airfoil with slot width of 1. 0%

5 d/c =1.5%
o 5

4 1.0%

5 d/¢e =1.5%
Fig. 5 Resistance performance curve of

flap airfoil curve with slot width of 1. 5%

6 d/c =2.0%

d/c =0.20% d/c =0.10%

0.15%

6 d/c =2.0%
Fig. 6 Resistance performance curve of flap

airfoil curve with slot width of 2. 0%

7
d/c
=1.0%
d/c =1.5% 2.0%.d/c =2.0%
d/c =1.5%
7

Fig. 7 Airfoil resistance characteristic curves

of different slot widths



4 *41
o f =-5°
N 0 =0°
8 d/c =1.0%
0 =15° 0 =15°
9 = -15° 4/5
= -15°
4/5 0 = —-15°
0 10°
8 d/c=1.0%
Fig. 8 Pressure contour and flow pattern during flap motion with slot width of 1. 0%
9 d/c =1.5% 0 o
=15° 0 =-15°



4D . 2016

d/c =1.0% 0 = -15° o
o 0
-15°~ -7°
6 -5°~5° d/c =1.5% d/c =1.0%
0 7°~15° o
o 0 o

-15°~ =7° 7°~15°

9 d/e=1.5%
Fig.9 Pressure contour and flow pattern during flap motion with slot width of 1.5%

10 d/c =2.0% 0 = -10°
0 =15° ; o 0
o 0 = -15° 5°
;0 =7°~15°
0 15°

—5° ~



- 43

4
o o 0 _’7O ~OO
. 9 =15° 9 0°-~7°
; 0 10° Y
9 =7° : 15° .
6 =7°
10 d/e=2.0%

Fig. 10 Pressure contour and flow pattern during flap motion with slot width of 2. 0%

;6 10° ~15° d/c
; 0 - 10° ~
-15° - 15°

d/c

d/c



*44 - 2016

1.0% 2009.
d/e =1.5% d/ec =2.0% Hansen MOL. Aerodynamics of wind turbines M . Xiao Jin-song.
Beijing: China Electric Power Press 2009.
° 4 Page F H. The handley page wing J .The Aeronautical Journal

June 1921: 263.

I 2011 31(9) :715 -719.
XU Zhang WANG Qian HUANGFU Kaiin et al. Influence of va—
rious flaps on performance of vertical axis wind turbines J . Jour—
nal of Chinese Society of Power Engineering 2011 31(9) : 715 -
719.
6 Weyl AR. Highdift devices and tailless aeroplanes J . Aircraft
( 1) Engineering and Aerospace Technology 1945 17 ( 10): 292
° -297.
7  Weick FE Platt RC. Wind-tunnel tests of the fowler variable-area
wing J . National Advisory Committee for Aeronautics. 1932 5
(419): 1-19.
8  Smith AMO. Highift aerodynamics J . Journal of Aircraft 1975
12(6) : 501 —530.
d/ec 9 Van Dam CP. The aerodynamic design of multi-element highift
systems for transport airplanes ] . Progress in Aerospace Sci—
, ences 2002 38(2): 101 —144.
( 2) 10 Reckzeh D. Aerodynamic design of the highift-wing for a megali—
d/c . ner aircraft J . Aerospace Science and Technology 2003 7
. (2): 107 -119.
! 11 Xiao Q Liu W Incecik A. Flow control for VATT by fixed and os—
( 3) cillating flap J . Renewable Energy 2013 51: 141 —-152.

. 10° ~ 15° I 2007 21(3): 1-7.
' TAN Guang-kun SHEN Gong—=in SU Wen-han. Experimental in—

; -10° ~ -15°

vestigation on the aft-element flapping of a two-element airfoil at

high attack angle J . Journal of Experiments in Fluid Mechan—

. d/c ics 2007 21(3): 1 -7.

d/c ’

/ J. 2011 11(13): 2994 -2998.

JIAO Yu—qing FAN Juandi LUO Song. Research on calculation

of flow unsteadiness of multi-element airfoils J . Science Tech—

_15° d/c =1.0% 3 nology and Engineering 2011 11( 13) : 2994 —2998.

d/c =1.5% . 2004 22(3) 1337 -341.

d/c =2.0% ° LI Xiang-qun AN Yi+an CHEN Yao-song. The computation of a
wing—body combination with aileron J . Acta Aerodynamica
Sinica 2004 22(3): 337 -341.

15 Obayashi S Guruswamy GP. Navier-stokes computations for oscil—

: lating control surfaces J . Journal of Aircraft 1994 31(3): 631
I 2009 26(4) : 240 -245. —636.

YE Zheng~yin XIE Yadgun WU Jie. The Effects of wind-tunnel 16 ) Fu—
model vibration in flow field and aerodynamics of an airfoil J . ler NS J. 2001 18(4): 372 -376.
Engineering Mechanics 2009 26(4) : 240 —245.

2 WU Bin LANG Yongqiang ZARGARI Navid.

M . : 2012.

WU Bin LANG Yong-qiang ZARGARI Navid. Power conversion 17

CHEN Ze-min LI Jin ZHU Zi—qiang et al. Euler and N-S solu-
tions of a wing-body combination with aileron J . Chinese Jour—
nal of Computational Physics 2001 18(4): 372 -376.

Versteeg HK Malalasekera W. An introduction to computational

fluid dynamics M . New York: Wiley 1995.
China Machine Press 2012. ( )

3 . . M .

and control of wind energy systems M . Wei San-min. Beijing:



e 142 o 2016

tane hexane cyclohexane isohexane pentane isobutane R365mfc and their binary mixture. The results show that
DSORC used zeotropic mixtures has an increase of 14.1 ~17.2% in second law efficiency compared to BORC used
zeolropic mixtures and an increase of 5.3 ~8.7% compared to DSORC with pure fluids. The efficiency differences
among 8 zeotropic mixtures are less than 3% . The second law efficiency increases linearly with the inlet temperature
of heat source. Key words: organic Rankine cycle gasdiquid separator binary mixture thermodynamics genetic al—

gorithm optimization

= Application of Orthogonal Test Method in the Structure
Optimization of Inertial Particle Separator SUN Liang-iang WANG Tong ( Gas Turbine Research Insti—
tute Shanghai Jiaotong University Shanghai China Post Code: 200240) // Journal of Engineering for Thermal En—

ergy & Power. —2016 31(4). -31 ~37

An inertial particle separator was experimentally tested and numerically simulated based on orthogonal experiment
theory and the effect of inertial particle separator structure parameters on particle separator separation efficiency and
pressure drop loss was studied. An optimized structure was then obtained by the orthogonal design. Results show
that compared to the separator designed based on empirical data the separator optimized using the orthogonal exper—
iment theory in this paper has higher separation efficiency. Key words: orthogonal test inertial particle separator

separation efficiency numerical simulation

= Effect of the Relative Width of Wing Flap Slit on the Aer—
odynamic Performance of Airfoil LI Run+ie ZU Hongva LI Chun YE Zhou( School of Energy and
Power Engineering University of Shanghai for Sci. & Tech. Shanghai China Post code: 200093) // Journal of

Engineering for Thermal Energy & Power. —2016 31(4) . —-38 ~44

Based on symmetrical airfoil NACAQO18 the airfoil flow field and lift-drag characteristics resulted from the dynamic

swing of flip were studied for different flip slit widths of the wing trailing edge by using Fluent software numerical
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simulation method. With the flap of relative length 0.2 and the relative widths of flap slit being 1.0% 1.5% and
2.0% the airfoil dynamic aerodynamic performance was studied under the flap maximum swing angle of 15°. The
numerical results show: due to the flap swing the original symmetrical airfoil is no longer symmetrical the airfoil
camber is changed and airfoil maximum lift and drag coefficients are increased. Under the same swing angle a lar-
ger relative width of the flap slit leads to a greater airfoil lift coefficient. When flap is positioned to the angle of 10
~15° trailing edge vortex appears beneath the downside surface of airfoil. When flap is positioned to the angle of
—10 ~ —15° the vortex appears above the upside surface of airfoil and the area of vortex enlarges with flap swing

angle. Key words: flap airfoil flaps slit width vortex aerodynamic performance

= Back-swept Leading Edge Effects on Aerodynamic Perform—
ance of Small Scale Transonic Centrifugal Compressor GUO Longkai LIU Yan-ming Cui Qing
( School of Aerospace Engineering Beijing Institute of Technology Beijing China Post Code: 100081) WANG Li-
hua ( School of information and control engineering Nanjing University of Information Science & Technology Nan-

jing China Post Code: 210044) //Journal of Engineering for Thermal Energy & Power. —2016 31(4). -45 ~51

Four transonic compressors with swept blades and wing-type diffusers are designed by a fully three-dimension CFD
technique. And numerical simulation is also carried out to investigate the influence of back-swept leading edge on
the flow field of compressor. The results show that the blades with back-sweptness can increase the choke mass flow
and enhance ability of circulation. At the same time back-sweptness can improve the distribution of the low energy
mass flow. But because of the blades chord reduced which will reduce the surge margin it also can increase the
leading shock wave angle and strengthen the shock wave in the channel. Back-sweptness has a greater effect on the
secondary flow at S3 section near the impeller inlet than the outlet. From the cases of different back-swept angles

it is found that as the back swept angle becomes smaller the pressure difference between suction side and pressure
side becomes much smaller and simultaneously the flow field is more stable. When the back swept angle becomes
greater the separation zone becomes weaker and weaker although the shock wave is stronger. The smaller back

swept angle can suppress the formation of separation vortex near the diffuser outlet. Key words: transonic turbo



