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A study on the spray characteristics of CRDI system with injection pressure

Sang-Am Kim, Woo-Gyeong WanG'™ and Jung-Kyu Yanc'

Department of Power System Engineering, Chonnam National University, Yeosu 59626, Korea
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Injection rate, injection quantity and injection timing of fuel are controlled precisely by electric control in CRDI system.
Particularly, injection rate being influenced with injection pressure affects to spray characteristics and fuel-air ratio, so it
is a very important factor in diesel combustion. In this study, injection rates in accordance with injection pressure at a
constant ambient pressure were measured with Zeuch's method. Under the same condition, non-evaporating spray images
were taken with a high speed camera and analyzed carefully with Adobe Photoshop CS3. Macroscopic spray characteristics
and breakup processes in the spray could be found from the examined and analyzed data. Injection start time and injection
period were practically affected with injection pressure. Also, initial injection rate, spray penetration, spray angle and breakup
of high density droplets region in the spray were affected with injection pressure. The results and techniques of spray
visualization and injection rate measurement in this study would be practically effective to study a high pressure diesel

spray for common rail direct injection system.
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Fig. 1. Schematic diagram of experimental set up for injection
rate measurement and spray visualization.
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Table 1. Specification and conditions for experiment

Injection system Common- rail

Solenoid-driven type

Inject
njector type d=0.168 mm, 5 holes

Injection pressure (Piyj) 70 100 130 MPa
Injection quantity (mg) 16.3 27.8 34.7
Ambient pressure (Pamb) 2 MPa

Injection duration (Tq) 0.9~1.25 ms

Fuel, density (kg/m’) Diesel oil, 825
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Fig. 3. Measurement of spray characteristics.
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Fig. 7. Comparison of a original with a adjustment picture.
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