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An Experimental Study on the Measurement of Flow Field in a Direct Diesel
Engine Using a Single Cylinder Visualization Engine
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Abstract : This paper studies the effects of the swirl for the variation of intake port configuration that is key parameters
in the flow field of direct injection diesel engines. In-cylinder flow characteristics is known to have significant effects
on air-fuel mixing, combustion, and emissions. To investigate the effects of the swirl flow, various rpm(250, 500, 750)
and two different intake port were used. And to evaluate the swirl motion in the flow field visualization engine, steady
state flow test was conducted. Helical port intake port and SCV(Swirl Control Valve) were selected as the design
parameters to increase the swirl flow and parametric study was performed. In the case of non-SCV, intake flow rate and
non-dimensional swirl ratio were higher than those of SCV for the swirl head type. So, we could strengthen the swirl in
the flow field with the swirl head type and don't using SCV. From the results of steady state flow test, non-swirl head
type has the most good advantage for intake flow rate, and also the flow rate could be increased by using the SCV
slightly. The effects of the type of engine head on intake air flow capability are dominant with respect to the existence
of the SCV. We could measure the qualitative grade of swirl by capturing the scattering signal of microballoon from
[CCD camera in the visualization diesel engine.

Key words : Visualization engine(7}A] 3l ), Air flow sensor(-& 7] A14), SCV(Switl Control Valve), Swirl
head(2=¥ 3 3 =), Non-swirl head(Z} H & 3 =)

Nomenclature F, : valid opening area
G, - actual air flow rate w, : inspired swirl velocity
G,  theoretical air flow rate m -mass
€ : expansion modified coefficient g :9.81m/sec’
« : orifice flow coefficient vy : mass ratio weight
B : cylinder bore Ny :non-dim swirl ratio

Cy : flow coefficient
*To whom correspondence should be addressed.
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AAIAZ A YAdR A =3 A dr\ 7] & Table 1 Specification of the visualization engine
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Fig. 1 Schematic diagram of the visualization engine

Transactions of the Korean Society of Automotive Engineers, Vol. 14, No. 1, 2006 131



Yongtaek Han - Kynumin Hwang - Kihyung Lee

Cylinder head

Injector nozzle

Side window
for laser sheet B

Intake port

Quartz window

Exhaust port

Side window
for laser sheet A

Elongated cylinder block

Fully reflected mirror
Base piston

—

Connecting Rod

A A9 FUS ATFOEH /WYL F
Aghor, ABe Fqsto] vhust golvkn @
osd @Al Ag St B8 23 L A5
WA 5] Aol SASCAAS AT goluirt ¥
e QAP DAY B8] PR Fol 4B Aol

&

14 @ 5 FESE GRS HolAE of

(It
r
—t
1T}
2
o I
> Of
. 0
Ly
[
e ¥
2 1
offf =
o 1o
b 2o I
02

g 40
ol
L
£
N
"
o

)
i 2

e off
T

N
-
ol
-
)

]
ALgakg . Azt 7]
3 B g HolE 7hxl
) 2(ND10DE) 2} &=
FEL PN B

K

9'_,
o rlr
Tl
i ol

m -
i j[g o,
L)
o I

e g X

1

d

A,
& T

1
o=

e &

o J

132 siaxisxists/=2% Mi4A X135, 2006

Fig. 4 Two types of cylinder head
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Fig. 5 Experimental rig for steady state flow test
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Fig. 11 Results of flow visualization
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