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Introduction of Optically Access Engine to Investigate in Cylinder Phenomena
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ABSTRACT

It is necessary to observe the in-cylinder
phenomena directly for understanding in-cylinder air
motion, combustion and evaluation of the numerical
simulation. For each purpose, we have developed five
types of optically access engine for 1.5L-Civic, 2.2L-
Accord and Diesel engine.

This paper describes the usage, structure and
peculiar technique in design, and introduces the
examples of the analyses using these engines.
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Fig.1 Optically access engine Fig.2 Visualization items in engine cylinder
Table 1 Measurement demand for optically access engine
Continuous :
Masyrement Method Light location Cams_zra Measurement Tes_t_ running Load Ma}ntenance
item location timing condition| "y o interval
Horizontal and vertical laser
Air fuel ratio | LIF,CARS sheet(orlbeam) into the B."“°".‘ and Ignition timing | Firing 15 min. Partial | 1 Month
combustion chamber near the side view
spark plug
Flame High speed Bottomand | Flame - ) )
propagetion | camera Not necessary side view E;?ir;zgatlon Firing 15 min. Partial | 1 Month
High speed Flame
Knock ca?nerg Not necessary Efgéo\r;e?vnd propagation Firing 1 min. Full 1 Month
period
Fuel droplet : ;
H Horizontal and vertical laser
' .
motion Laser sheet | sheet into the combustion ‘39“0"_‘ and | Induction Firing 15 min. Partial | 1 Month
(velocity and . side view stroke
diameter) chamber near the inlet valve
Air motion | Laser sheet | Laser sheet(or beam) into the | Bottom and Igd;ct;on ?‘ N Motoring | 15 min. 1 Week
and velocity | PDV,LDV whole region of cylinder side view sl?okg essio Firing 1 min. Partial
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Table 2 Engine specifications

Accord

2.2 type Diesel type

Civic 1.5L type

Engine type Water cooled 4stroke single cylinder < -

Borex Stroke
(mm)

Displacement

Volume (cc) 360 539 402

Window type Window [Short sleeve| Long sleeve| Window |Short sleeve

Window
material

@ 75.0x 81.5 (p 85.0x 95.0fp 80.0x 80.0

Quartz Quartz Quartz Quartz Sapphire

Visualization | Combustion | Upper part [Whole area | Combustion | Upper part
area chamber of cylinder | of cylinder | chamber of cylinder

Compression 79 9.2 9.2 6.5 19.5

ratio
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Fig.17 Influence of 6 inj(s) on spray for VTEC mode and 4-valve mode operation
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Fig.18 Contours of instantaneous 3D air velocity by PCPV with full throttle in motoring operation
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