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Numerical Simulation Research on Aerodynamic Characteristics of Sawtooth
Trailing Edge Blade
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Abstract:In this paper, numerical simulation is used to analyze the effect of the trailing edge of the stationary

blade sawtooth on the 3.5-stage compressor, and the influences of shape and positions of the sawtooth on the

compressor speed. The results show that the full blade with high opening on the trailing edge of the inlet

guide blade can broaden the stable range of the compressor at 90% speed, and barely impact the pressure

ratio and efficiency. But it has little effect the compressor at 100% speed. In this study, a sawtooth with a

small tooth width is better than that with a large tooth width, and a sawtooth with full high-opening blades is

better than that with partial opening tip. This study deepens the understanding of the effect of serrated trailing

edge blades on compressor performance, and provides a reference for research on improving compressor

stability.

Key words: multi-stage axial compressor; serrated trailing edge; aerodynamic stability ; numerical simulation
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Fig.1 Schematic diagram of compressor
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(a) Prototype compressor (b) S1-H4W2 compressor

(c) S1-H4W3 compressor
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Fig.7 Limit streamlines of blade surface
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compressor and prototype compressor

Y X R ACHL A B A A R A BT B E T
SO R U S RO I R i R 2 R T e AL
14 J5 DR ik — 2518

5100% .90 % e AN [A) , £E 80 %6 i F WL 52
IGV iy H 1 B3 i Bk = &, an &l 9 e, ml LA
B TEAR R B e 16 X Rk i MR e AN I i, R
B B 2 [ e i S 43 1) R 3 40 R ) 1A 4 A
C A, 558 RS HLIEHH 2251 .



550 [T AR || A N N B % 53 %
airfoil section: NACA TR-TN-2074[R].[S.1.]: [s.
n.J, 1950.
[6] HOWE M S. The influence of vortex shedding on the
generation of sound by convected turbulence[J]. Jour-
nal of Fluid Mechanics, 1978, 76(4):711.
[7] BROOKSTF, POPEDS, MARCOLINIM A. Air-
foil self-noise and prediction: MASA-RP-1218[R].
[S.1.]:[sn.], 1989.
[8] BROOKS T F, BURLEY C L. Rotor broadband
(a) Prototype compressor (b) IGV-H4W3-4Z compressor noise prediction with comparison to model data[J].
B9 802 B IGV il LA = Journal of the American Helicopter Society, 2001, 49
Fig.9 IGV outlet total pressure cloud diagram at 80% (1): 28-42.
speed [9] BROOKS T F, HODGSON T H. Trailing edge
noise prediction from measured surface pressures[J].
3 g:E 'io/l’: Journal of Sound &. Vibration, 1981, 78(1): 69-117.
A SCE 1 CFD # BE LF 58 T 5 3.5 98 JE < [10] VFs i, 2R IGE AR . ol 147 720 3 7R Jog & Mg 7 4 i) 5 0 F 5
LIS 12 B R 6 7 BRI 201,500 12012
LR 45 XU Yingbo, LI Xiaodong. An experiment study of the
HRs e serrated trailing edge noise[J]. Acta Aerodynamics Si-
(1) FEAS [a] e i 2 47 A [ 2 B i) B 1A g B nica, 2012, 30(1): 120-124.
TEIGV E s Ecds, S1.S2 ) 238 itk B Ak [11] 40, FRiEH, T R, 4 {2k S 30 0 2 25 4 15 1%
(2) AE1GV 1 HEAT i 5 th P 4 R A 9000 e WHLEE[J]. L2 24R, 2015, 36(9): 2911-2922.
JETE%EEEE@%%%;&% ’Tf 100% %JE%H 80% T TONG Fan, QIAO Weiyang, WANG Liangfeng, et
WA BH 8 i 4 AR O al. Noise reduction mechanism of bionic trailing edge
(3) ¥rrtm 5, R K e 8 38 4 X5 RS L serrations| J]. Acta Aeronautica et Astronautica Sini-

P fiE 1 B T T B2 W, R B AR R I 2 S KR ca, 2012, 36(9): 2911-2922.

TR, [12] R . kR H S ERVISE (D] Mt m At
(4) FE[]— B F b A6 2R RUSE 45 38 19 4 Mz R, 2016.

SR AT RE A X AR T 25 5 kL AT R R AL e s WU Wei. The aerodynamic research on the serrated

At AP trailing edge of blade[ D]. Nanjing: Nanjing Universi-

ty of Aeronautics &. Astronautics, 2016.

S Xk : (131 BRI, A6, BE /N, 45 4% D R 20OF FE SCHLIE 31152

(1] Wi . GEOX 9% % 53 HH -4 (1], i 20 . 2018 BRI R TR R A2
(). 2630, 2018(7): 83-93.
CHEN Guang. Development and design features of CHEN Ming, LI Chuanpeng, SHAO Xiaokun, et al.
GE9X[J]. Aerospace Power, 2018(5) : 26-30. Numerical simulation on the effect of serrated trailing

(2] XIS HF R I A s R IR R B PR E edge on the compressor cascade[J]. Journal of
PEE T 5 45 R M. b 20 s B2 Tl i B AL Chongqing University of Technology (Natural Sci-
2004 ence), 2018(7): 83-93.

(3] TO.H B4 HE . i 2 25 47 3 5 2 bl B0 A 5 0 4 [14] BRI, 835 . ANSYS CFX Ui fd 43 #r Ko ffs B[ M.
(M. SR, %5 st : BB Toll kL, 1999, AL Toll HURAL L 2013.

[4] PAMPREEN R C. Compressor surge and stall[M]. LIS] AR . R gt o3 A ey 3 b 080 T WL 1Y 3
[S.1.]: Concepts ETI Inc,1993. WA SELD ). F A B AU ZS AR K2, 2020.

[5] SMITH H A, SCHAEFER R F. Aerodynamic char- WANG Yunyuan. Research on the effect of trailing

acteristics at reynolds numbers of 3.0 X 10° and 6.0 X
10° of three airfoil sections formed by cutting off vari-

ous amounts from the rear portion of the NACA0012

edge serrated distribution of stator on high speed axial
compressor[ D ]. Nanjing : Nanjing University of Aero-

nautics & Astronautics, 2020.

(%4 RHER)



