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In-Cylinder Flow Measurement of CI Engine by Top-View Visualization(1)
- Experimental Apparatus and Calibration
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Abstract ! A visualization engine was manufactured and a top-view PIV system was constructed and calibrated to measure
the in-cylinder flow over the entire cylinder area of the CI engine. As a result of measuring the in-cylinder flow using this
system, the following conclusions were obtained. When applying the top view system, there are limitations by image
distortion due to fish eye lens in accurately measuring the flow at the top cylinder area up to 12mm, so it cannot provide
accurate quantitative information about the entire area. However, it is possible to obtain sufficient qualitative information
such as the overall development process of the in-cylinder flow. Additionally, it was confirmed that the flow within the
piston bowl was accessible.

Key words : In-cylinder flow(‘ & W -5-5), Cl(=43D), PIV(YA G A7), Top-view visualization(AH = 7FA]
3}, Piston bowl(T] A= H-2)
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Table 1 Engine specifications and PI'V system

Engine specification
Bore x stroke (mm) 83.0x923
Compression ratio 16
Valve timing 9//29/53/5
Engine speed (RPM) 800
PIV system
Separation 30 psec
T_a.]scr Frequency 7Hz
B Widih <100 pm
Data sample no. 300x2
. 50 % overla,
Hrocssting 64 % 64, 48 48ppixe]
Atomizer TSI_SIX-JET 9306
Size <1 pm
Particle No. density 107 particle/em’
Stokes no. <1
Software TSI _Insight
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Fig. 2 Top view system mounted on engine
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Fig. 3 Barrel assembly for top view
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In-Cylinder Flow Measurement of CI Engine by Top-View Vi

ol wa} AIel7) & BTk

R ej=o) v)$ v Asle] BA B} glE AS
7} BAT, G hTo] 2 A$ e 271A o] A
s,

WA A5 94k AAE B o] AHgSHE Aotk
= 9% 94HRaw) & V%3 (Mapping) & 8] LA 3L
A GAL 7|22 SES TR W0l ok

teow gz GAe ol = HolEg WA
QA o] $EE W% HAE AR BAY AF HolgE

1= R0},

o) ek & vlwahy, 94k A E B
AFeals A, dolE slMe] et ST, o
2 sy mgol A A Algke] Z7hRck WA 4 o]
HE B 49 52 o4 G Yol A E 1A B 7
2)7F AR 2 5 1440 oholA 1 @917k 917 ol wh
2 th2me Aae WeE et 27 ok
Hu} shZo] 24 & Mol AE o] 2oz} A e
He) A7 B,

£ e #4) TS AAd] AL TFeA e
H) g ke ok} 2,

WA AR 71BN AAY Y S 5L SRS A,
24 o] B1 FAl0] EUS AHAAE 78] &
Aol me) e A5k A7 S gelstel S4s
of k. B Aol A Aak 9135k Al7]el] me ol
ol8) % 9174 &4 7o) ATy, 1elw 7 24
Z739]) )& Table 19 AAE v}s} ko] wHake Gele)
o 30070 4 23] % 60071 WAL ASA T, o] o]
$E HolA =l et ATk

G AL AL ©), S Yake) Azjol At
A|zbo] A Frkele] A 8e 4 gl FEol ol
olelg Alzbe] F7HE HlolHE ¢l3 2 Tl F

Distortion Measurement
] at Measurement Position
{Using Calibration Plate)

Acquisition of Calibration
Plate Image

Coordinate Measurement
from Image
¥

Find Mapping Function
Using Actual Coordinates
and Image Coordinates
i
Find Velocity of Flow Field
from Raw Data

] 2mm
Calibration of Flow Field
Using Mapping Function

L. Obtaining Corrected
Flow Field

Fig. 7 Calibration process using calibration plate

+ Dot size : imm
= Dot Spacing : 2mm

Transactions of the Korean Society of Auts tive Engi

(1) - Experimental Apparatus and Calibration
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