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Study on the cavitation flow and spray characteristics of
gasoline-diesel blends in nozzle
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Abstract: Based on a full-scale transparent nozzle internal flow and spray visualization experiment platform, an
experimental study on the effect of taper of hole (taper factor of 1, 2 and 3) and number of hole (single, two and
three holes) on the cavitation transient flow and spray in the nozzles was carried out for pure diesel (D100) and
gasoline-diesel blended fuel of D20G80 (20% diesel and 80% gasoline) . The results show that the effect of the noz-
zle taper on cavitation and spraying in the nozzles is obviously different for the pure diesel and the gasoline-diesel
blended fuel. The blended fuel has strong string cavitation with larger spray cone angle and fluctuations in the spray
edge in the nozzles with all tested nozzle tapers, while the pure diesel only has string cavitation in the nozzle with a
taper factor of 2. For the nozzles with a taper factor of 2, string cavitation occurs for both the pure diesel and the
blended fuel in two-hole nozzles. It also occurs in the single-hole nozzle, but with less intense. Geometry-induced
wall cavitation mainly occurs in the three-hole nozzle and spray edge fluctuations are stronger than that in the sin-
gle-hole and two-hole nozzles.
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Fig.1 Schematic diagram of the full-scale transparent

nozzle internal flow and spray visualization test
platform
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Tab.1 Physical and chemical properties of fuel

A D100 D20G80
/(g - cm™) 0.830 4 0.762 1
iz g%/ (mPa - s) 42 0.7
FHEk /(N - m™) 0.028 2 0.024 8
HUFIZE T /kPa 1.28 45.10
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Tab.2 Nozzle structure parameters

Gt WEALE WAL K WAL Dy/mm
Ki=1 1 1 0.2359
Ki=2 1 2 02534
K =3 1 3 0.2530
Ky=2 2 2 0.250 6
K;=2 3 2 0.2472

TE: WL D fLAR Dow Y97 0.22 mm.
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Fig.3 Process of spray cone angle
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Fig.4 Transient cavitation intensity curves for D100 and
D20G80 in nozzles with different taper coefficients
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Fig.14 Transient changes of spray cone angle after D100
and D20G80 injected through spray nozzle with
different number of holes
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Fig.15 Mean spray cone angle of two types of fuel on one
to three-hole nozzles
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Fig.16 Cavitation and spraying of D100 and D20G80
through inter-hole of the two-hole nozzle
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