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ARTICLE INFORMATION ABSTRACT

One of the usual and useful techniques for the flow field measurement in open channels is Acoustic
Doppler Velocimeter (ADV). Physical presence of ADV probe and its holding system against flow
disturb natural flow pattern which can change turbulent flow structure. Thus, the error of the Acoustic
Doppler Velocimeter is consist of its intrinsic error and the physical presence of ADV against flow. To
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study this issue in this paper, flow field in an open-channel is measured using Particle Image
Side looking Acoustic Doppler Velocimeter Velocimetry (PIV) technique and side-looking ADV probe. The results show that sreamwise velocity
Particle Image Velocimetry obtained from both methods are in good agreement and on average, there is 5 percent difference, while
Flow pattern vertical and lateral components of velocity are considerably different. Also, comparison of sreamwise
Turbulence parameters and lateral turbulence intensities and the Reynolds shear stress shows lower differences for measured
points near the water surface and the differences increase approaching to the bed.
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Fig. 1 A view of the interference of the acoustic doppler velocimetry in

the flow during the measurement of velocity (flow direction from right
to left)
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Fig. 6 Comparison the results of measurement the longitudinal and
transverse velocity of the flow by using PIV and side looking ADV
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Fig.8 Comparison the results of longitudinal and transverse turbulence
intensity by using PIV and side looking ADV
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Fig.7 Comparison the results of longitudinal and vertical turbulence
intensity by using PIV and side looking ADV

PIV (cla s, 5l ool b o,z ol 5 Jgb Siadl S gl duglie 7 JS
il ADV 4

S99 7 JSKi slo,loges b ayloges cpl duglie K6l U cnl ouls ai8 5
Al ansls

§| ol Jsb Saas] S a5 s ol e a8 US4 4z g b
@ b ol amio alie 55 Gl amio 3 (Feo (et e olliws
Sl g BB S S Gpgal rece e Gy, 5l el
90 3l Jol> oye (Siasl Gl aS wes o lis -8 ISKG Ss (sge
Dab D) (g (el g DL Gpgal (el by,
4 S8 amT plgce 5 o) ral e Sk (B Kuasl
xSl g |y poe SoaSl cud Sy Fpe riecs
SrSoilul o il Fgo Primwis pu a5 Cwl b o ol S
(b -6 D) Cuns cnlin (o2 ,0 lawgie iy

Ty g5 90 5l oolilul b jalehy (chp G5 @l 9 S o
i ol el oads )| Sicilr Jgo (miwle pw 5 D (5 0a
oS jsbolen Wloads g &S Ly eyl eolail b jign, o0y
gy (b B Gbogy Sl eslitel b ST by Sepw ab Al
b ol o0l Cawsdts s B (O3 (g pgal ol o b9, 5l Jrol>)
ey By i polie BNl aS 2dl o el 0 9 S bl o cds
il Fgo (Rl e 5 D)3 (G paal (et s b9 99 5 ol
P O @l (oS amlie abge SR w4 pad S5 L S
G oy GRS AS s e plid g peSeslail g, g0 3l eslanul b jalsn
(T o oS il 34 dg0 Jso priwie pw oKws I Lol

01 o less 18 0951397 ORIV 30 Sule Swiie


https://dorl.net/dor/20.1001.1.10275940.1397.18.1.44.1
https://mme.modares.ac.ir/article-15-7143-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-17 ]

[ DOR: 20.1001.1.10275940.1397.18.1.44.1 ]

uled 9 D9 Sibuos

Qb T gl Uldse )3 HTls Higio Fimwaae juw 383 AL ST ) 32

848-858, 2009.

[2] E. Lobutova, C. Resagk, R. Rank, D. Miiller, Extended three dimensional
particle tracking velocimetry for large enclosures, In: W. Nitsche, Dobriloff
C. (eds) Imaging Measurement Methods for Flow Analysis, Springer, Berlin,
Heidelberg, 2009.

[3] P. H. Biwole, W. Yan, Y. Zhang, J. Roux, A complete 3D particle tracking
algorithm and its applications to the indoor airflow study, Measurement
Science and Technology, Vol. 20, No. 11, pp. 1154-1156, 2009.

[4] S. Fu, P. H. Biwole, Ch. Mathis, Particle tracking velocimetry for indoor
airflow field: A review, Building and Environment, Vol. 87, No. 1, pp. 34-44,
2015.

[5] A. Safarzadeh, Experimental Study of Turbulent Flow Pattern Around a
Groyne with Various Head Shapes, PhD Thesis, Department of Civil
Engineering, Tarbiat Modares University, Tehran, 2011. (in Persian ..,l5)

[6] G. Voulgaris, J. H. Trowbridge, Evaluation of the acoustic Doppler
velocimeter (ADV) for turbulence measurements, Journal of Atmospheric
and Oceanic Technology, Vol. 15, No. 1, pp. 272-289, 1998.

[7]1 D. Hurther, U. Lemmin, A correction method for turbulence measurements
with a 3D acoustic Doppler velocity profiler, Journal of Atmospheric and
Oceanic Technology, Vol. 18, No. 1, pp. 446-458, 2001.

[8] T. L. Wahl, Discussion of despiking acoustic Doppler velocimeter data,
Journal of Hydraulic Engineering, Vol. 129, No. 1, pp. 484-487, 2003.

[9] A. Lohrmann, R. Cabrera, G. Gelfenbaum, J. Haines, Direct measurements
of reynolds stress with an acoustic doppler velocimeter, 5th Working
Conference on Current Measurment, IEEE, Piscataway, USA, 1995.

[10] V. Nikora, D. Goring, ADV Measurements of Turbulence: Can we improve
their interpretation?, Journal of Hydraulic Engineering, Vol. 124, No. 6, pp.
630-634, 1998.

[11] D. Goring, V. Nikora, Despiking acoustic doppler velocimeter data, Journal
of Hydraulic Engineering, Vol. 128, No. 1, pp. 117-126, 2002.

[12] M. Parsheh, F. Sotiropoulos, P. Agel, Estimation of power spectra of
acoustic-doppler velocimetry data contaminated with intermittent spikes,
Journal of Hydraulic Engineering, Vol. 136, No. 6, pp. 368-378, 2010.

[13] B. Ruonan, C. Liekai, W. Xingkui, L. Danxun, Comparison of ADV and PIVV
measurements in open channel flows, Procedia Engineering, Vol. 154, No. 1,
pp. 995-1001, 2016.

[14] P. Rusello, A. Lohrmann, E. Siegel, T. Maddux, Improvements in acoustic
doppler velocimetry, The 7th International Conference on Hydroscience and
Engineering (ICHE-2006), Philadelphia, USA, 2006.

[15] M. Nabipour, S. A. A. Salehi Neyshabouri, S. H. Mohajeri, A. R. Zarrati, M.
Zabetian, Study on turbulent flow in a compound channel with shallow
overbank using Particle Image Velocimetry, Modares Mechanical
Engineering, Vol. 17, No. 8, pp. 164-172, 2017. (in Persian . &5

[16]1. Nezu, Nakagawa, Turbulence in Open-Channel Flows, pp. 96-97,
Rotterdam, Balkema, 1993.

[17]1 X. Zhang, H. Nepf, Exchange flow between open water and floating
vegetation, Environmental Fluid Mechanics, Vol. 11, No. 5, pp. 531-546,
2011.

[18] M. Raffel, Ch. Willert, S. Wereley, J. Kompenhans, Particle Image
Velocimetry, A practical Guide, pp. 170-172, New York, Springer, 2007.

[19] W. Thielicke, E. Stamhuis, PIVIab-Towards user-friendly, affordable and
accurate digital particle image velocimetry in matlab, Journal of Open
Research Software, Vol. 2, No. 1, pp. €30, 2014.

[20] A. Safarzadeh, S. A. A. Salehi Neyshabouri, A. R. Zarrati, Experimental
investigation on 3D turbulent flow around straight and T-shaped groynes in a
flat bed channel. Journal of Hydraulic Engineering, Vol. 142, No. 8, pp. 1-
15, 2016.

[21] U. Lemmin, T. Rolland, An acoustic velocity profiler for laboratory and field
studies. Journal of Hydraulic Engineering, Vol. 123, No. 12, pp. 1089-1098,
1997.

[22] Nortek, Comprehensive Manual, pp. 110-120, Rud, Norway: Nortek AS,

2015.

[23] S. Kara, T. Stoesser, T. W. Sturm, Turbulence statistics in compound
channels with deep and shallow overbank flows, Journal of Hydraulic
Research, Vol. 50, No. 5, pp. 482-493, 2012.

[24] A. Tominaga, I. Nezu, Turbulent structure in compound open-channel flows,
Journal of Hydraulic Engineering, Vol. 117, No. 1, pp. 21-41, 1991.

01 o)lests 18 0931397 ORIV 3 Sulle Swiiie

&5 x4
5 lawe Oldllas ;o 00,58 job 4y Ll Jao oriwe oS
Pl gy 4y pol adlllas 3525 oo 18 ooliinl 3,50 (2S5
ol g0 oglep oo aan] by 0 Bl Sge s o olKiws cds
oiws l eolatwl b (g pSaiged px> 0dgdzme ;0 by laas Badss
28 5ol il (o (riwie g SIS pgal (riwie
Blasile pol> agh 5l Jol> mls

S ok Ol o Sy Jhb Gee e, (Sid pa> -
st 4l slacs o o peSoslul o il ol 4 anals sl
abbe Olr sk

35 )5 (Jsb g @Sl > Sy iy ol
5k & (Sye e ofiws Sl Jol> (Job S g 00 (olie
ey 3l Jol Jsbo s polis Sl iy woys 5 Sgu Lawgie
Ailge 3 s pgal

Sy (5503l s See miwias yu olKiws culie C o8, e -
sl gl o5 9 @B Glacew GpSojlul 3 olfws cnl (Jsb
il stz JB

Wl ey g pSoilail o Kiilr Jge g olSiws glas -
Sl awae el ol Jdo a5 el oo e )l i e
Alge Sl (Syo ghwie

ookl b Job ey s pSolail o YL cds e, e -
HE ol Gl Jsb (Suaal cad ol i Fso ghece s
Syl B3 (6 peal s o bl b glada>de

Sso ey ) ol @5 Jsb (Sasl cud polie -
Loy wilioe &S Grgal (e palie jl 5555 o)lgen Sl
Alor (lP w4 pad Sy

o Tty Gigy 90§l Jelbe o (Suasl cas -
g o)l 652l Jloms Slhuts S Grpad (e 5 Sil>
xSl pgmar |y oo (SR Cud Sl Syo (e
Siilr Gyo riwis | ol @i (Sasl oud mls Ll S o0
o olazel L3

» Rl Geo mrete el Jolo jalgn, By G5 polie -
g 039 Syd S pgal gl by 5| Jol> polis I 35,5 L 5S]
SRy (Frimwle o by 5l ol jlade plp 34 sga> i (So05 50

ol SIS

&lp-5
[1] Q. Chen, Ventilation performance prediction for buildings: A method
overview and recent applications, Building Environment, Vol. 44, No. 4, pp.

412


http://iopscience.iop.org/journal/0957-0233
http://iopscience.iop.org/journal/0957-0233
https://dorl.net/dor/20.1001.1.10275940.1397.18.1.44.1
https://mme.modares.ac.ir/article-15-7143-fa.html
http://www.tcpdf.org

