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Characterization of the Internal Flow and Fuel Spray from an
Impinging Flow Nozzle
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Abstract

The nozzle length to diameter ratio of real diesel nozzles is about 2-8 which is not long enough
for a fully developed and stabilized flow. The characteristics of the flow such as turbulence at the
nozzle exit which affect the development of the spray can be enhanced by impinging the flow
inside nozzle. The flow details inside the impinging nozzles have been investigated both experi-
mentally and numerically. The mean velocities, the fluctuating velocities, and discharge coeffi-
cients in the impinging inlet nozzles, round inlet nozzle, and sharp inlet nozzle were obtained at
various Reynolds number. The developing feature of the external spray were photographed by
still camera and the droplet sizes and velocities were also measured by laser Doppler technique.
The spray angle was greater and the droplet sizes near the spray axis were smaller with the
impinging flow inside nozzle.
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Flow direction

- <& Flow_direction

1 Reservior

2 Pressure pump

3 Flow control valve
4 Air drain hose

5 High pressure tank
6

7

8
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Flow meter
Manometer
Low pressure chamber
Drein pump

10 Working fluid(water)

Fig. 1 Scaled up nozzle test apparatus
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Fig. 2 Configuration of scaled up nozzle and measurement points inside nozzle
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Fig. 3 Schematic of experimental apparatus for external spray
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Fig. 4 Configuration of prototype nozzle for extenal spray (d=0, 2 mm)
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Table 1 The empirical constants in RNG £—¢

model
Constant Value
Cu 0.085
Or 1.393
Oe 1.393
Cie 1.42
Cae 1.68
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Fig. 7 Discharge coefficient of the scaled-up nozzles
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Fig. 10 Spray photographs for various nozzle type
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