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“Laser Doppler Velocimetry (LDV) is a single point optical measuring
technique which enables the velocity of the seeded particles (~0.5 - 5 microns



(in air) or 1~20 microns (in water)) conveyed by a fluid flow to be measured in a
non-intrusive manner. Generally speaking, for all Mie-scattering Velocimetry
techniques, the seeded particles must be big enough to scatter sufficient light
for signal detection (good signal to noise ratio) but small enough to follow the
flow (laminar or turbulent) faithfully (in-synchronization with the localized fluid
motion). By analyzing the Doppler-equivalent frequency of the laser light
scattered (intensity modulations within the crossed-beam brobe volume) by the
seeded particles within the flow, the local velocity of the fluid can be
determined. The area of interest within the flow field is sampled by a crossed-
beam in a point by point manner.” (Yeh, Y. & Cummins) o

“Recently, Strunck V. have demonstrated in experimehts that higher spatial
resolution can be yielded with commercial 3D LDA system. They recommended
to manufactures that they should provide the users of modern LDA systems with
the arrival times of the burst signals of each LDA channel when coincidence mode
is employed.” (Strunck V) **° Fsuansdluguii 2124

b

. -"@ o ,‘. e ) ﬁ i ﬁ%’ -
3UN2.1 nsnmaeaves Strunck V. wuy Laser Doppler Velocimetry (LDV)



Taserbeam
{518 Surel

Singls Colowr-bade

" AW BrpanlanLaser
Specta Phasics 168 o et
' © Blas (358 Orawn)

ket {8 Sl

Ty
. \‘
g s )\
kN Piclst
/ 5 Pt Snw FIe
¢ Y i e
\ e b
N A Mt Cokowz o de
S0 Senins a7 Argondon Lager
thze. Flow Cohernt Innove 7o
151ty

ra
;’f -
1 Dighice] fibre

.m.aw-""—";

Tranes
rt

Fialket - :
B3h2

R S -
£ oy v
£ Dardes 604 opties

i poas

BEA)

Dantes STHI1G
Burstspe cinan anclyser

200z Freqpeac 7 shaft

3UN2.3 msvmasaves Strunck V. Uuuunsiieuse




LY
2 (mm) \\” \\i‘\\
A Y

-10 N

\
xmmy ,//i

JUA2.4 mIneaaawes Strunck V. malienzideyanisindouiiveingneu

Tutl 2543 Westerweel lovhmsnaassszuu Digital Particte Image Vetocimetry (DVIP) %
Ienamesurenanmslineil '

“Digital Particle Image Velocimetry (DPIV) is a planar optical measurement
technique which provides a means of measuring the velocity of seeded partictes (~1 -
50 microns (in air)) in the flow of interest over a plane using a charge-coupled device
(CCD) camera. The measurement area within the flow field is defined by the position
and physicél dimension of a fan of laser light. With the illumination of two short
duration laser flashes in the measurement area, a double-exposure of the flow field is
captured (through the CCD camera to the frame grabber card) on the computer. Once
the spatially displaced images are stored in two separate frames, each velocity vector
is extracted by performing mathematical correlation analysis on a cluster of particles
within each interrogation region between the two frames (eliminating the problem of
directional ambiguity). The PIV interrogation process is repeated until all the required
velocity information is extracted from the captured record. There should be a high



enough seeding concentration of particle images within the interrogation window to

minimize any potential bias error arise from data drop out” (Westerweel 2000). N3
noaassansliluguin 2.5-2.7
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snisilduanaweslumsiinneinisiedeusivesngnoufie  Digtal Particle Tracking
Velocimetry dmnasslay Grant, | " Lﬂusxuuﬁl‘d"msﬂszmamamhgﬂﬁlﬁmmé’aﬁﬁlﬂ?ﬁﬁ
anuigaiiliaunsofnnueumeanslfidinissuudug Grant Wesuvendnmsosdulisg

“Digital Particle Tracking Velocimetry (DPTV), in contrast, is the low particle
concentration mode of DPIV. Since, the required seeding density is lower in comparison
with DPIV, tracking the movement of the individual particles (~5 - 50 microns (in air)) within
the area of interest yields better results than the conventional statistical analysis methods
(auto-correlation / cross-correlation) due to a higher detéction rate which can be achieved
within the measurement window. The DPTV technique could have an imaging window
larger than DPIV because of the sparsely seeded flow. DPTV could arguably yield better
positional accuracy than DPIV because it allows one to one tracking of the same particle
(centrod) between the two image frames. Particle Tracking Velocimetry can be extended
to measure the out-of-plane and in-plane velocity components by using stereo imaging
technique.” (Grant, 1) *'° Fauansluguit 9.8-9.9
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Program Structure

Part |
Pre-process
- Image Selection
- Image Color Change/Selection
Image Contrast/Brightness Adjustment

- Image Error Screening

Interface

A 4

Part 1l
Data Process and Analysis
- RGB Coordinate Acquisition
- Coordinate Aliment
- Multi-Pass Data Processes
- Outliner Detection
- Data Analysis and Correction

- Data Storage

Interface |.

Y

Part il
Post-process
- Data Output and Display

- Flow Data (Velocity, Direction)

Return

Value
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Filtered and interpolated velocity-field
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