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Measurement of Liquid Fuel Film on the Cylinder Liner in an SI
Engine Using an LIF Technique
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Abstract

The liquid fuel film on the cylinder liner is believed to be a major source of engine-out hydrocarbon
emissions in SI engines, especially during cold start and warm-up period. Quantifying the liquid fuel
film on the cylinder liner is essential to understand the engine-out hydrocarbon emissions formation in
Si engines. In this research, two-dimensional visualization was carried out to quantify liquid fuel film
on the quartz liner in an Sl engine test rig. The visualization was based on laser-induced fluorescence
and towal reflection. Using a quartz liner and a special lens, only the liquid fuel on the liner was
visualized. The calibration technique was developed to quantify the fluorescence signal with the
thickness gage and the calibration device. The fluorescence intensity increases linearly with increase in
the fuei film thickness on the quartz liner. Using this technique, the distribution of the fuel film

thickness on the cylinder liner was measured quantitatively for different valve lifts and injected fuel
mass in the test rig. :
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Fuel Film
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Fig. 1 Principle of fuel film visualization
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Fig. 2 Schematic diagram of the test rig
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Fig. 3 Schematic diagram of the calibration setup
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Table 1 Specifications of DOHC engine

head
Displacement volume 20 L
Bore 82 mm
Maximum valve lift 8 mm
Intake valve diameter 32 mm

Side A view

Exhaust valve side view
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Fig. 4 Fluorescence signal vs. fuel film thickness
2 ArgEgnh R EAEX S dolA, eln
ICCD camera?l A3 %72 93t Ad/8~ W
A718 o439yl Table 12 @ H AENA
ALg% 48 DOHC R sixme] rpefolt

Fig. 32 #34% »AL 98 H=Fxo
BAL 93t T4 Aol & Quartz HHT
%] (Calibration device) Afolell ¢
o}, BAAAY ¥4 Quartz HAY e
WAS a4 et 28 AE
7t& ol Zulbe] o3 PFAs e WEFE
FAIR ARE

o
B

L.‘T.CNlN
dr Shorg ook 2

_V‘i

3

o
p._,‘_,i

f ‘W‘

o
»

X2

Intake valves

Side A view Side B view

Exhaust valve
side view

Fig. 5 Typical imaged of wall fuel film on the cylinder liner at 25 ms ASOI

(after the start of injection) :

injection duration 10 ms, valve lift 8mm
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