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ABSTRACT

A Study on the Characteristic of the
Diesel engine DPF for CFD & PIV

Jung Chan Gyu
Advisor : Prof. Lee Haeng-Nam Ph.D.
Depar tment of Mechanic,

Graduate School of Chosun University

This experiment, DPF ( Diesel Particulate Filter) was carried out to find out
the changes in flow characteristics of length inside the Inlet pipe. First, DPF
is collected with filter from diesel engine which produces particulate matter.
Then, the particulate matters are periodically heated in high temperatures until
more than 80% of the matters are decreased in amount. During heating, the longer
the DPF stays inside the Inlet Pipe, the more the amount of the particle
decreased in amount. So, just like finding the flow characteristics, finding the
changes in length of Inlet Pipe with internal flow characteristics are also
crucial. To carry out the experiment with more accuracy, we do PIV test to find

out the internal flow characteristic.

(1) The experimental value of fluid flow determined by the PIV test and the
experimental value of the CFD interpretation was similar. The outlet of
CFD was atmospheric pressure, however, there was approximately 13 per cent
of deviation as the PIV test was performed using water instead of air. The

CFD interpretation was performed on the grounds that the correlation of

- Vi -



(2)

these findings was statistically significant

If the average velocity of flow is stable when the speed increases
turbulence generated inside the DPF to meet the basic criteria of the
InletPipe CASE1 a 10mm CASE of the points that satisfy the conditions are
CASE.

The increased pressure in the interior of DPF staying time of particles is
increased. For high—pressure CASE2. CASE 20mm of the length of the Inlet
Pipe point average can be seen that the value is stable and high pressure.
DPF from inside and a lot of contact with the platinum catalyst in order
to increase the exhaust filtration caused a lot of turbulence models are
suitable. Inlet Pipe 20mm of the length of the case of CASEZ2 CASE compared
with the other shows high turbulence intensity. This was an increase in
velocity. CASE1 of the model, stable and high pressure to the combination
of data analysis CASE2 CASE2 Inlet Pipe of a length of 20mm, the best diet

that will show the exhaust filtration.
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Fig 5. Drawing a simple duct PIV experiments

Table 1. Part Names

NAME

DPF Model

Acrylic Water Tank

Drain

Honey Comb

@ ® 8| e e

Variable Pipe
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20elE0 2ol HWELe gty DOt sz HMELC. JEE Ja=2 JaYHelE
[ (Matrox DATA Translation)Z25E OIS E 2K [XNEIYATEEZ HIF
£, 23 8 KMl U4 & 55, 2 42U HOIEHE £XxI3 AI2ICH. [Table
2.1 2 PIV AEEX2 HSAZOICEH.
Table. 2 Specification of PIV system
[ tem Specification
matrox
Image Grabber (DATA Translation)
Visualization
i ; 7W Argon-lon
Equipment Light Source Laser
Sheet Light LLS probe
Working Fluid water
Temperature 20C #
Humidity 40% A
Measur ing Velocity 3.25ms
Condition
Re 200,000
Particle Zn0
Time Resolution 1/ 60 sec
Host Pentium IV PC
Computer (CPU 2.54 GHz RAM 1G)
Calculation
|mage Time 30 frame/sec
Processing
Identification Cactus'3.2
Number of Data
for Time-Mean 65 frames
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Fig.9. Velocity Distributions

_16_



HA AL A

0l

to4 CFD

|Oi A= DPFE

H 3 & PIV 2 CFD &t2tH
A
CFD ©
23t &

I.

A
(=]

O A
TT

0l

S
=

PIVA

ot

PN

—

=

Plan 80IA CFDT1,

cC o
T =

I.

=
[w=]

A
2

==

L
—

|

o
A

Ck.
AEHOIEZ oIl =

SPS
=

()3
=

=

Ct.
OPF LHE 0l A <
=

& o
o2 Al
Sxo0l %t

=
=
A

—

—

Ol HI==otHl U= A=
£ 20l 0Iwr=Z

2 QI5IK OQutlet pipeZ LI M X0 U=

CFD22l cHx=
CFD22 THIIOIXIZE PV

o

A
S

d

VoS

RO Aty =SItsot 3.25ms2k 20C =2

o

H

t CFD1,

0
A Sk

[«

O

IT

n

S
=

=

o =252 HMAHE
A

Ol 2t
g 2&& CbF22

Ol PIV
SHMA ZIcH

Ju
3

ol
o0

ol

o

H

o
3

FO PIV

CFD22l AN XA air 600C, 20ms (Re

ol

3

[

g &

0l

£ CFD

=)

12550)
— 17 —



- Correlation of experimental
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Fig 10. Graph, the correlation between PIV and CFD
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Table 3. Specification of CFD system

item Specification
Pentium4 PC
Hard ware Host Computer
(CPU 3.2 GHz RAM 4G)
Model ing ANSYS Workbench Design Modeler
Soft ware
Mesh |CEM CFD
interpreter ANSYS CFX V11.0
RANS K-¢
Working fluid Air
Temperature 600C
Velocity 20mfs
Boundary . _
o Residual Target 107°
condition
Mesh Type Tetra mesh
Max Iteration 500
INLET Re=12,550
OUTLET Opening
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Fig 13. The DPF inside plan
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Table 4. Representing the degree of cross-sectional area changes

plan0

plani

plan2

plan3 | plan4 | planb

plan6

plan7

plan8

casel

A(cr)

50
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case?

A(crr)
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case3

A(crr)
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w
o

case4

A(crr)
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w
o

caseb

A(crr)
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w
(ee]

caseb

A(crr)

50

w
o
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6. CFD =&, &=, 4RI 24
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Fig 14. Graph comparing the inlet and outlet flow
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Fig 18. 10 ~ 60mm figure illustrates the pressure contours
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