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Fig. 7. Transverse velocity contour for missing data with 50 % (tep ),
original snapshet (middle), and reconstructed using simple iterative
methoed (bettom) at time = 4.45
B+ b Hadli lad ik p (g3g08 Allgo I bahd 1Y S
dled g o 2gn ) oleol led o Jgl aus,) Baingias glansls
I=£]£0 15 (pguw Bu3;) solu 150 gy bawgi oaud gLl

T
SR
G

\ L \ e, S |
" o |

Fig. 6. Slrtamwi:;e velocity cnnl;iu.r for missing data with 50 'H}I[hp |3
original snap shet (middle), and reconstructed using simple iterative
method (bottom) at time = 4.45
sleals 0+ by a8l doled clak pu 81 dAdgo 1 tan bgld T JSLS
™ 0w (55l Alad 5 fmg 3] chol Akl o[ Jg) s3)) Bundogina
T=E£/£0 ;3 (pgu hs3)) 03lw (551,50 i) bwys
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Fig. 11. Pressure contour for missing data with 90 % (top ), original snapshet (second rew), and reconstructed using simp le iterative methed (third
row) and reconstructed using time advancing iterative methed (bottem) at time = 4,38
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Fig. 13. Comp arison of streamwise velocity at constant x-pesition at the wake region for 90% missed field (top) and reconstructed using time
advancing iterative method (bottom) with original data at time = 2.5
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Fig. 14. Comp arison of transverse velecity at constant x-position at the wake region for 90% missed field (top ) and reconstructed using time
advancing iterative methed (bottom) with eriginal data at time = 2.5
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Fig. 15. Comparison ef pressure at constant x-pesition at the wake region for 90% missed field (top) and recenstructed using time advancing iterative
methoed (bottom)with eriginal data at time = 2.5
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Fig. 16. Comp arison of lift coefficient time history for missed data snapshots (top ) and repaired data ensemble using time advancing iterative methed
(bottom)
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Fig. 17. Comparison of drag coefficient time history for missed data snapshets (top) and rep aired data ensemb le using time advancing iterative
methed (hottom)

L gy 50 gy 5l ealiiw! L oo Jolf dslad diws g (e WL aadingine olanals i asled diuwsd (515 bt Gt jud | Sloj Ol i Bt lio 1YY IS0
() Y] (lo (59 i

Ml jloealizal b gl sl g3 ol o wlizee L Lslds
ol oleslas o laj e S5 bl alos §l) bli 2 5 0 sl
sl pen ce o 1 el 2l 500 bIS 3 Joseme el dloe
B 2 e Jube — g ey a5ke) 38 e o393l S, o B2

8 5 Az
nga.:.u.g Aot Jalas Ao hs, j ealizal m..lm Ty C:dl 53
Sovy oaddgdie slmodly (GYh aeyd b LLL phye slaglae (5lujl
Wl oy )N Gl sy 4 4t (e Ay clee A2


http://www.sid.ir

WAV G Ve oo AT JLu Y o)lad P 000 0 oS vl SIS | il 4 25

.‘l}c 'H-LI)LO-:I .4-|I
sloduls &

&l

[1] Whate, ¥ | "Fluid Mechanics"”, Tth Editton, M cGraw-Hall
Publicatien, 2010

[2]1Hoffman, K A and 5. T. Chiang, "Computational Fluid
Dynamics”, Engineering Education System Publication,
1993,

[3] Gunes a, H , 5. Sinsup, G. E. Karmadakis, "Gappy
data: Toe Krig or not to Kng?", Journal of Computational
FPhysics, 212 (2006) 358-382.

[4]Holmes, P, JL. Lumley and G. Berkooz, "Turbulence,
Coherent Structures, Dynamical Sy slems and symmetry”,

Cambridge

Cambridge Monographs on Mechanics,

University Press, 1996,

[3]Lumley, IL., "The
Turbulence, Atmospheric  Turbulence
Propagation”, pp. 166-178, 1967

[6] Sirevich, L., "Turbulence and the Dynamics of Coherent
Structures”, Parts I-III, Quarterly of Applied Maih.,
XLV 3 (1987): 561-82.

[7] Taetbi-Eahni, M | F. Sabetghadam and MK Moayyed,
"Low-dimensional Proper Orthogonal Decomposition

Structure  of Inhomogeneous

and Wave

Modeling as a Fast Approach of Aerodynamic Data
Estimation”, Journal of Aerospace Engineering, 23.1
(2010): 44-54.

[8] Bui-Thanh, T, M Damodaran and K Wilcox,
“Aerodynamic Data Reconstruction and Inverse Design
Using Proper Orthogonal Decomposition”, Al4A4 J. 428
(2004): 1505-1516.

[9] Wilcox, K., "Unsteady Flow Sensing and Estimation
via the Gappy Proper Orthogonal Decomposition”,
Computer and Fluids, 35 (2006): 208-226.

[10] Sabetghadam , F. M Taeibi-Eahni and M. K Moayyedi,
"Gappy Low-dimensional POD, A Powerful Tool of Data
Beconstruction of the Unsteady Flow Fields", CFD
Journal, 173 (2008)- 136-164.

ety gy 5 S plgi e Sl @l @ a2 b (sodn oVolie
b plie glaodly Dbjb 3 le Sl g b Zaoh ol )2 0a
eyl Blatanad Cooli ipedee pl 3 )00 ) paleeli LI (oYL ey
polael clwasls g5lujl o Skj B o cedddgiie claedly Jold
2 eadjeydy SleMbl 45 ae s Sl e lej 0 g9ty ey
293 e odlizul glej o e glaliuly o Jogome LIS dsle anlyd
e silojl sl St pln slage ledlinl Sl ey )b
Pl (Vb o gy aBas; Joe S5 4 abid s ol
el SAoB e opl 53 50 dag BB S0 aSbice )68 0
203 i (ole 5 2) B sl i b o slagplie &
dFe o ol J eadal) Jae & dag b cd8 Gy Ll
o (slaodly gl (gjlusl dlex J (63500 (sl (gl Soluas
Slllae 5 wlidlan & baye clac)opg 02y g aBitilejl claceus

25 ealizul 3 owlis ueildl

,-bj)LFr o ).Q‘j

Joge el @

ol f

S fop M

Coaige jlop X
Sy @

oy slaop sl B

oy plie A

Jna P

e 23 K

o polie il 4
b s

35& EJJ‘;ln-:J !
ol blG sxyles
alusuls Kk

o sl

Jge EJJJLM:J 1

Please cite this article using

M. K. Moayyedi, “Reconstruction of Gappy Unsteady Flow Fields Using Improved Reduced Order POD Model Based

on Temporal Decomposition Procedure” Amirkabir J Mech Eng ,49(1)(2017) 101-112.

DOI: 10.22060/mej.2016.720

48 aolazal pj &L 1 allie ol as gls ) 5l

W


http://www.sid.ir

