D

E
LICH.

!

=

S

ive

5
MZEXE HAIGHA OF

O N

o
[

2|

M

creat
commons

—

[—

t

[¢]

LICt:

O M
st

)

C
MNERLEAlL A

ZHE Metor

—
=
=

R0 5 A

i 0 <4 15
o) B¢ 53 o0
) E[o} o
) = 7
&3 10 ol 00
< il R
jum] J—

ol 0~ =
il 3 o on
) X Rr
Rr S =

%_ =B s
r o m._ -
o o O
_ Rr RO
% R of
o © o il
—_ jum]

1] N ol =
R iS ol =
= T Uo gwo
) RE] S
1 ° s =
o) K —
= TR mrr
&= o

ol Kl <. KM
80 ol JIJ =
Ee) W = )
©

X ESLICH

I 2t

tOd

ot |

[¢]

H

=

[¢

o]
lection

=

=

Disclaimer
O

5

FAI LEEHLH O OF
E2FH 29

¢}
X

=

]

0l N2 0| =3 & 72 (Legal Code)

HEAH0l [E 0l8Ke als 2o ol o



http://creativecommons.org/licenses/by-nc-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-sa/2.0/kr/

B

"

auu

A Study on the Improvements on the Predictions of the

Pressure Fields using PIV

20118 2¢

o
Ho

Ho
Ho

o] & Al



:Lalu .El.y‘(]_ ........................................................................................................................ ii
}\]._g_ 7]§_ ...................................................................................................................... iii
Abstract ........................................................................................................................ vi
Xﬂl’f} }\1 % .................................................................................................................... 1
1.1 odrrLHH%} ............................................................................................................. 1
1.2 cﬂ;%@ ............................................................................................................. 3
;q]z;g— PTV %‘@‘ﬂoﬂ g]—é‘l. ?:]-E_:]';g— z"s;g ...................................................................... 4
2.1 PIV%@% %‘ﬂ ................................................................................................. 4
22 POISSOH’S HO]-XS'/_}_}OH _Q‘I?l— ?:]LE:JIZC;}_ 7:”/1\_]_— .................................................... 9
2.3 %%%L Hc]-zé/_\loﬂ g] :l. %La:]j%]— 7;”}1\1. ........................................................ 11
2.4 QFBIAF S H] I ceerreeere st 15
;q]g;g— }\].Z_}-Z,‘— %%oﬂ q]—@- gg—azg- z‘,s;g .................................................................. 39
3.1 A AR FA L AT FZ] e 39
3.2 /é]_i;‘jz?ﬂ_jq_ 1;_4 E% ........................................................................................... 36
;q]4z°]- @% ...................................................................................................................... 43



Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.

Figure 2.
Figure 2.

Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.

Figure 2.

Figure 2.
Figure 2.

Figure 2.

1

2

3

4

10

11

12

13

14

15

16

17

18

19

Method Of VGIOCitY MNEASULCINIEIT rorerreerrrrsseeresseersnantinneennnnens 6
Concept of Cross—Correlation Function e, 7
PriCiple Of Cl’OSS‘COI‘l’elation .................................................. 8
Control volume for the continuity equation --:eeeeeeeeeees 12
Control Volume for I T T T T P T PP PP PR PPIP PR PPIPPR 13
Control Volume for Q) erereeeeeeseesesseeeieteeieieiieietiee ettt aeeas 14
Experimental setup ..................................................................... 17
Instantaneous velocity field at 30 x 30 e 18
Instantaneous pressure field using the Poisson’s

equation at 30 x 80 et 19
Instantaneous pressure field wusing the momentum

equation at 30 X 30 e 20
Instantaneous velocity field at 60 x 60 e 21

Instantaneous pressure field using the Poisson’s

equation at 60 X 60 ................................................................... 22
Instantaneous pressure field using the momentum

equation at 60 X 60 ................................................................... 23
Instantaneous velocity field at 90 x 90 -errrerremrmmrmnennnen. 24
Instantaneous pressure field using the Poisson’s

equation at 90 X Q0 e 25
Instantaneous pressure field using the momentum

equation at 90 X 90 ................................................................... 26
Calculation Area in CFD ........................................................... 27
Velocitu vector at X=7Z place e, 28

VelOCity prOfile Of u Component ............................................ 29



Figure 2.20 Velocity DrOfile Of vV Component ............................................ 30

Figure 2.21 Pressure Contour at X-Z plane ............................................. 31
Figure 31 EXperimental Setup ..................................................................... 34
Flgure 32 Square bluff body- ......................................................................... 35
Figure 3.3 VelOCity grld pOint location ................................................. 38
Figure 3.4 Compare pressure and v velocity component —:eeoeeeesseseseees 39
Figure 35 Instantaneous vector fleld ....................................................... 40
Figure 3.6 Instantaneous pressure field the momentum equation - 41

Figure 3.7 Instantaneous pressure field the poisson's equation - 42



Nomenclature

A

e

apy Qyys gy Apry Ay,

JK

N, M

P, Pg> Pw»>Ps» PN
P: P Dy D » Py
D: Pis P D+ Py
.

S

¢

U, Vy W

U, V, W
* * *
UL, ,W

r,Y,z

A 71E

: Control volume

: Neighbor coefficient

: Cross—Correlation area
. Image Size

: Pressure

: Pressure correction

. Guessed pressure

: Coordinate factor

. The rate of heat generation per unit volume
: time

: Velocity component

. Velocity correction

: Guessed velocity

. Photographic coordinate system



Greek characters

a . Relaxation factor
r . Diffusion coefficient
. Density of water

] . General variable



A Study on the Improvements on the Predictions of the
Pressure Fields using PIV

by Chang Je, Lee

Department of Refrigeration and Air-Conditioning Engineering
Graduate School of Korea Maritime University

Abstract

PIV(Particle Image Velocimetry) is a very powerful measuring
technique. By recording two sequential particle images separated by a
short time interval, the instantaneous velocity distribution of the whole
flow field can be determined by the cross—correlation analysis of the

two sequential images.

A staggered grid momentum equation and Poisson’s equation which are
able to produce correct pressure distribution directly if correct
velocities are given, is proposed to solve the pressure distribution for
PIV experiments. The proposed pressure equation solvers are first
calibrated with a two-dimensional wakes around a cylinder. Poisson’s
equation pressure field solved is realistic and accurate then momentum

equation pressure field.
Simultaneous measurement system for the pressure field and the

velocity field has been constructed. The reference pressure has been

measured simultaneously when the PIV measurements have been carried

Vi



out. The measurement region is the near field of a square bluff body.
The pressure fields have been calculated by using the velocity field
obtained by the PIV system and the reference pressure measured
simultaneously at a reference point. It has been shown that the v
velocity components influences the pressure fluctuations. In rear side, it
has been shown that the pressure profiles show similar pattern with
those of v component. Using the measured data, we obtain the

normalized pressure field.
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Figure 2.18 Velocity vector at X-Z plane
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Figure 2.21 Pressure Contour at X-Z plane
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Figure 3.3 Velocity grid point location
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