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A Study on the Spray Characteristics of CRDI| System
with Ambient Pressure
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Abstract: The studies of the spray characteristics for a CRDI engine had been advancing by many
researchers, because the performance and exhaust emission were significantly affected with the spray
characteristics. But most experiments of the studies would be done at low ambient pressure conditions
under 2MPa. In this study, injection rates were measured with Zeuch's method at various ambient
pressures to SMPa and a constant injection pressure of 130MPa. On the same conditions, 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. The initial injection rate, penetration, angle, velocity and breakup of the spray were
practically affected with a variation of the ambient pressure, but the injection start time and injection
period were scarcely affected. As the ambient pressure was higher, the breakup of a high density droplet
region in the spray was happened slowly and the main position of breakup was shifted from a front of
the spray to a upstream around a nozzle. 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 a
CRDL

Key Words : Injection Rate, Zeuch's Method, Non-evaporating Spray, Macroscopic Characteristics, Breakup
Process
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Table 1 Specification of injector for experiment

Injection system Common- rail

Solenoid-driven type

Injector type d=0.168mm, 5 holes

Table 2 Injection quantity at experimental conditions

amb- 1 2 3 4 5 MPa

Pinj.
130 MPa

372 | 373 | 37.0 | 36.5 | 36.7mg

High Pressure

Low
Pressure
Pump

Fuel
Filter

= | R 4 Commeon Rail
= Injector
Driver

Fig. 1 Schematic diagram of injection rate measuring

system
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Fig. 2 Schematic diagram of spray visualization

system
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60, . . Ambient press.
Injection press. 130MPa 1MPa

Injection rate (mg/ ms )

T T T T
0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
Time (ms)

Fig. 3 Injection rate profiles at different Pamb
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Fig. 4 Period & injection rate of 1st inflect point at
different Pump
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Fig. 5 Injection start time & injection period at
different Pamp
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Fig. 6 Measurement of spray characteristics
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Fig. 11 Comparison of spray behaviors with ambient pressure
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