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Diesel Knock Visualization of Premixed Charge Compression Ignition

Combustion with a Narmow Injection Angle

Stephen S. Park®, Yongjin Jung®, Choongsik Bae™
ABSTRACT

In this work, in-cylinder pressure measurements and high-speed direct imaging of the
flame were performed in an optically accessible single cylinder diesel engine with

premixed charge compression ignition combustion and a narrow injection angle.

The

results show that the frequency ranges of pressure ringing were 835 to 9 kHz and 12..2

to 13.1 kHz.

The frequencies of the flame movement were shown as 8.7 kHz and 13

kHz. It was found that there is a direct relationship between the pressure ringing and

the flame movement.

Key Words Diesel Knock, PCCI(Premixed Charge Compression Ignition), Flame
Visualization, Narrow Injection Angle
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Fig. 1 Schematic diagram of the optical engine
setup for diesel knock visualization.
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Table 1 Engine specifications and operating cond
itions

Engine speed 1200 rpm
Displacement

(single-cylinder) 90 cc

Bore x Stroke 100 x 125 mm
Compression ratio 174 : 1

Valves per cylinder 2 intake, 2 exhaust

Table 2 Fuel injection system

Type Bosch common-rail
Number of holes 8

Nozzle diameter 0.146 mm
Injection angle 70°

Rail Pressure 160 MPa

Injection duration 473 us

Injection timing 40° CA BTDC
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Fig. 2 Heat release rate and in—cylinder pressure

trace over two injection timings.
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Fig. 3 Fast fourier transform of in—cylinder

pressure with start of injection timing at 40° CA
BTDC
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Fig. 4 Converted version of direct imaging of
the cylinder with selected flame
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Fig. 5 Centroids of the selected flames
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Fig. 6 Band pass fitered A8 from the

centroid at 346.6° CA
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