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Observation of Fuel Spray Motion in “VTEC-E” Engine
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ABSTRACT

For studying the mechanism of charge
stratification on a lean-burn engine (1.5L VTEC-E),
analysis is made to air flow and fuel spray motion
in intake port and cylinder. In particular, study is
made to fuel spray into a cylinder and droplet
distribution under different injection timings. The
results show that: 1) strong vertical air flow around
the center of a combustion chamber during the intake
stroke, prevents spray dispersion and creates rather
concentrated spray formation; 2) some spray induced
by valve slope flows along pent roof to reach exhaust
valves: 3) spray from the secondary valve is well
atomized due to small opening and then strike into
a spark plug for dispersion; 4) sauta mean diameter
of droplets which are injected during induction stroke
decrease less than Sum during compression stroke;
and 5) there be no fuel droplets having its sauta mean
diameter of more than Sum in cylinder when fuel
injection made except induction stroke.
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Table 1 Optically engine specifications
Cylinder 1
Displacement 360 cc
Compression ratio 9.1

Bore X Stroke
Valve mechanism
Number of valves

@75 X 81.5 mm
SOHC VTEC-E
4

Valve diameter inlet ®27.5 mm
exhaust @®23.5mm
Fuel system Programmed Fuel
Injection(PGM-FI)
Swirl ratio 2.3 (swirl meter)
Tumble ratio 1.9 (swirl meter)
7 16mm

Quartz sleeve

Quartz window

Secondary intake valve

Primary intake valve

@54 (Visible area)

Fig.2 Optically-accessed single cylinder engine
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Fig.3 Spray images in intake port for 6inj=420° and 0°
Photographing after 60°, above, and 90°, below, from each 6inj
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Influence of 6 inj on spray, imaged through the piston crown at plane
16mm below spark plug for VTEC-E mode and 4-valve mode operation
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Fig.5 Spray images at planes 3.5, 6 and 16mm
below spark plug for 6 inj =420°at 490°CA

3. 1. 3. BRRAALDOBEFZEDEE

Fig.4 TIZWAFPHE FOEBEDT- MM HIRND T,
CHUCHUKT T Z D R3.5mm & 6mm ORI Z 41 A | Fig.5
TR, %7z Fig.6, 71Cld. EBEXTRIGS L SRA
T ZWEFEOEEMEDORT 2R LTz, Fig.5 Dsgici.
1012 X 1000 HEiEDEKEHH CCD A AT ZEH L.
Fig.6, 7 Tl 16mm 7 « )V LNFRHEE H X 5 72 ffif] U7z, i
HRZ&H13 VTEC-E mode TIESIRFH 2 420° & L7z, Fig.5
X0, EAkT S Z DT 35mmOBHITE TR RS F L
i 5 BRI O Y S I A BINET T 2 6 mm .,
16mm & T BICHE> T BRI 5 RIS
Ho T OB B, SWZ B L, mAT TR
WIS 3 2 R FV—T1Icih> TBEIL, Th
X OBENZEFEILE SICRD FTICRET 20, 2K
RO TFHIWZEERX SIS TS T 5mAD L& (%
) D BT, HEFEIRSTHHIANG S 5 N ERK TP
FINDFEIDHT 5NB TV B,

Fig.61c. EBXTRIREIHOMAT BEHEZRT,

Spray from

primary intake valve Primary

intake valve

Z=16mm

Spray from
secondary intake valve

Exhaust valve
Secondary
intake valve

Primary
intake valve

Fig.7 Spray image around the spark plug
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Fig.6 Spray images from primary and secondary intake valve with crank angle
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Fig.8 Influence of 6 inj on time of arrival of the
spray in the plane of 16mm below spark plug
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Fig.9 Typical measurement grid of the PDA and
LDV measurements in 16mm below spark plug
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Fig.10 U and V* components of velocity and
droplet diameter with crank angle.
measures made near location of
maximum liquid volume flux at 6 inj=420°
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Fig.12 Flux, expressed as measurements/s, of the planes 2 , 9 and 16mm below spark plug for 6 inj=420°
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Fig.13 Two dimensional average velocity of
droplets on axis A,B and C for 6 inj=420°
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Spray

Fig.16 Spray patterens on cyclic variation of CA=450° for 6 inj=380°
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Fig.17 3-D velocity patterns on cyclic variation of CA=450°
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