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An Experimental Study on the Superheated Liquid Jet

o %

Jd. G. Lee, S. Y. Lee , I.G. Kim

ABSTRACT

2%, 9]

I 2 B B

Experiments have been carried out to study the atomisation characteristics of superheated

liquid(water) jet injected into the atmosphere through a single-hole nozzle. In present experi-

mental range, superheated liquid jet has been observed to be atomised in two-phase effluent type;
that is, spray formed by the bubble nucleation in the nozzle. In case of liquid injection through
a long nozzle (L/D = 29.09), the critical superheat for occurrence of two-phase effluent atomisa-
tion can be determined from sudden change of spray angle. Sauter mean diameter of the spray
droplets decreases as the degree of superheat increases. For the short nozzle (1/D = 7.27), mean
diameter increases with the injection pressure, while it decreases for the long nozzle; however for
the long nozzle the effect of injection pressure is not significant compared with the short nozzle.
For the short nozzle the uniformity of drop size distribution increases with increasing the degree
of superheat, but for the long nozzle the effect of superheat on the uniformity is not appreciable.
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Distribution Parameter

A Constant Representing the Degree
of Phase Change during Evaporative
Explosion

Bubble Growth Rate

Specific Heat of Steam

Diameter of Nozzle or Thermal Diffu-
sion Coefficient (Eq. 2 and Eq. 3)
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Sauter Mean Diameter of the liquid
droplet

Diameter of Droplet

Diameter of Droplet of ith Group
Maximum Droplet Diameter

Length of the Nozzle

Latent Heat of Volatile Gas Dissolved
into the Spray Liquid

Molecular Weight

Average Value of the Absolute Pressure
inside and outside the Pressurized Can
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Pa : Ambient pressure

Po : Pressure inside the Nozzle

Pg : Injection pressure

AP : The Pressure Difference between the
Pressurized Liquid and outside gas

R Radius of Bubble

K : Universal gas constant

T Absolute Average Temperature of the

Injected Liquid and the Saturation

Temperature at the Ambient Pressure

: Time

AT : Degree of Superheat (To-Tsat)

AT.: Non-dimensionalized Degree of Super-
heat

To : Injection Temperature

Tgeat: Absolute Saturation Temperature Co-
responding to the Injection Pressure

Tsp ¢ Saturation Temperature at the Injec-
tion Pressure (°C)

U._. : Velocity Generated by Explosive Eva-
poration

Uemax: Maximum Ue

U; : Injection Velocity

ad

v : Accumulated Volume of Droplet
Sampled

Greek Letters

8 : Uniformity of Drop Size Distribution

P, : Specific Density of Water

PQ : Specific Density ot_' the Ejected Liquid
fs : Equivalent Spray Angle

fm : Maximum gquivalent Spray Angle
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