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❑ COMPARISON BETWEEN PIV AND PTV

•Particle Tracking Velocimetry:
• Tracking  individual particle
• Limited to low particle image density case
• Velocity vector at random points where tracer particles exist.
• Spatial resolution of PTV results is usually limited by the 

number of the tracer particles

•Correlation-based PIV:
• Tracking  a group of particles
• Applicable to high particle image density case
• Spatial resolution of PIV results is usually limited by the size 

of the interrogation window size
• Velocity vector can be at regular grid points.
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❑ MULTIPLE-CORRELATION VALIDATION TECHNIQUE

• Since the noise peak in the correlation space may be randomly, causing the multiplied value to be 
reduced to zero. Thus, the correct peak can be easily identified. 

• The location of the correct peak in the correlation space is corresponding to the averaged 
movement of the overlap region
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❑ THE COMPARISON OF VARIOUS PIV METHODS

a. FFT-CC method
(interrogation window: 32 by 32 pixel)

b. D-CC method
(interrogation window: 32 by 32 pixel)
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❑ THE EFFECT OF  THE SIZE OF THE INTERROGATION WINDOW
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❑ HIERARCHICAL RECURSIVE PIV ALGORITHM

Velocity vector at coarse grid level Offset velocity  vector Velocity vector at refined grid Vector obtained at new calculation loop 
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❑ RESULTS FROM HIERARCHICAL PIV ALGORITHM
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❑ RESULTS WITH DIFFERENT INTERROGATION WINDOW SIZE
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❑ THE EFFECT OF THE SPATIAL RESOLUTION OF PIV RESULT
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❑ APPLICATION ON THE LOBED JET FLOW RESEARCH
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❑ APPLICATION ON LOBED JET FLOW

A. interrogation
window size - 64 by 64 pixel

B. interrogation
window size - 32 by 32 pixel

C. interrogation
window size - 16 by 16 pixel

D. interrogation
window size 8 by 8 pixel
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• t =t0+1/10s
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❑ VELOCITY POWER SPECTRUM WITH DIFFERENT SPATIAL RESOLUTION LEVELS
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❑ POST PROCESSING OF PIV MEASUREMENTS

a. T=t0 b. T=t0+10µs Corresponding Velocity field
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❑ PIV RESULTS

PIV image pair

a. t=t0 b. t=t0+t Corresponding flow 

velocity field
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❑ POST PROCESSING: DETECTION OF SPURIOUS VECTORS

X (mm)

Y
(m

m
)

10 15 20 25 30 35

5

10

15

20

X (mm)

Y
(m

m
)

10 15 20 25 30 35

5

10

15

20



Copyright © by Dr. Hui Hu @ Iowa State University. All Rights Reserved!

❑ DETECTION OF SPURIOUS VECTORS
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❑ ESTIMATION OF DIFFERENTIAL QUANTITIES
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❑ ESTIMATION OF VORTICITY DISTRIBUTION
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❑ ESTIMATION OF VORTICITY DISTRIBUTION

Stokes Theorem: 
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❑ VORTICITY DISTRIBUTION EXAMPLES 
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❑ ENSEMBLE-AVERAGED FLOW QUANTITIES

• Mean velocity components in x, y directions: 

•Turbulent velocity fluctuations:

• Turbulent Kinetic energy distribution:

• Reynolds stress distribution:
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❑ ENSEMBLE-AVERAGED FLOW QUANTITIES
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T.K.E

• Instantaneous PIV result • Ensemble-averaged flow field

• Turbulent kinetic energy distribution • Turbulent Reynolds stress distribution
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❑ PRESSURE FIELD ESTIMATION
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❑ INTEGRAL FORCE ESTIMATION

FVdfAdPAdVVVdV
t

VCSCSCVC


++•=•+






........

~
)( 

X (mm)

Y
(m

m
)

-20 0 20 40 60 80 100 120 140

-60

-40

-20

0

20

40

60 U m/s: -1.0 1.0 3.0 5.0 7.0 9.0 11.0 13.0 15.0

10 m/s

shadow region

GA(W)-1 airfoil



Copyright © by Dr. Hui Hu @ Iowa State University. All Rights Reserved!

❑ PIV EXAMPLES 

• https://www.youtube.com/watch?v=9-ui6uFhUx0

• A supportive COVID-19 study: Experimental 
Investigation on a Human Sneeze

• https://thrlab.tamu.edu/covid-sneeze/


	Slide 1: Lecture 16:  Particle Image Velocimetry (PIV) - Part  03
	Slide 2: Comparison between PIV and PTV
	Slide 3
	Slide 4
	Slide 5
	Slide 6: Hierarchical Recursive PIV Algorithm
	Slide 7: Results from Hierarchical PIV algorithm
	Slide 8: Results with different interrogation window size
	Slide 9
	Slide 10: Application on the lobed jet flow research
	Slide 11: Application on lobed jet flow
	Slide 12: Velocity power spectrum with different spatial resolution levels
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22: Ensemble-averaged Flow Quantities
	Slide 23
	Slide 24
	Slide 25: PIV examples 

