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An Experimental Study on the Flow Characteristics and the Stratification
Effects in Visualization Engine Using the DPIV and the Entropy Analysis

Changhee Lee " - Kihyung Lee” - Changsik Lee”

“Department of Mechanical Engineering, Hanyang University, Gyeonggi 425-791, Korea
2’Department of Mechanical Engineering, Hanyang University, Seoul 135-080, Korea
(Received 15 July 2004 / Accepted 20 October 2004)

Abstract : The objective of this study is to analyse the spray characteristics according to the injection duration under
the ambient pressure condition, and the injection timing in the visualization engine. In order to investigate the spray
behavior, we obtained the spray velocity using the PIV method that has been an useful optical diagnostics technology,
and calculated the vorticity from spray velocity component. These results elucidated the relationship between vorticity
and entropy which play an important role in the diffusion process for the early injection case and the stratification
process for the late injection case. In addition, we quantified the homogeneous diffusion rate of spray using the entropy
analysis based on the Boltzmann's statistical thermodynamics. Using these method, it was found that the concentration
of spray droplets caused by the increase of injection duration is more effective than the increase of momentum
dissipation. We also found that the homogeneous diffusion rate increased as the injection timing moved to the early
intake stroke process and BTDC 50° was the most efficient injection timing for the stratified mixture formation during
the compression stroke.

Key words : DISI engine(Direct Injection Spark Ignition engine : 2 5d&A}4] <l%1), DPIV(Digital Particle Image
Velocimetry : 2L 4} F2 1)), Stratification effect(4d 2 & 3}), Vorticity strength( £} =7} &), Frame straddle(°] 5
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Fig. 1 Schematic diagram of optical visual engine system

Table 1 Specification of test engine

Item

Specification

Engine

4 valve DOHC single cylinder

Clearance volume

473 cc

Bore x Stroke

81 mm x 88 mm

Compression ratio 10.3
Operation speed (rpm) 600
Table 2 Specification of GDI injectors
Factor| Injection Spray Offset Swirl
Injector pressure pattern angle
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Fig. 2 Configuration of test engine
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Fig. 15 Stratified characteristics according to injection time at compression stroke
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