Impinging Streams: Fundamentals,
Properties, and Applications

Impinging streams are a type of fluid flow that occurs when a jet of fluid
strikes a surface. This type of flow is often used in industrial applications,
such as cooling and drying, and has also been the subject of numerous
scientific studies. Impinging streams can be classified into two main types:
normal impinging streams, in which the jet of fluid strikes the surface
perpendicularly, and oblique impinging streams, in which the jet of fluid
strikes the surface at an angle.
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The characteristics of impinging streams are determined by a number of
factors, including the velocity of the jet, the density of the fluid, and the
distance between the jet and the surface. These factors can be used to
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control the heat and mass transfer rates between the jet and the surface,
which makes impinging streams a versatile tool for a variety of applications.

Fundamentals of Impinging Streams

The fundamentals of impinging streams can be described using the
following equations:

=  Momentum equation: $\rho u”2 =\frac{1X{2}\rho v 2$
= Energy equation: $\rho u”3 = \frac{1{2\rho v*3 + \rho g h$

= Mass transfer equation: $J = \frac{DX{d}\rho u$

where $\rho$ is the density of the fluid, $u$ is the velocity of the jet, $v§ is
the velocity of the surface, $g$ is the acceleration due to gravity, $h$ is the
distance between the jet and the surface, $D$ is the diffusion coefficient,
and $d$ is the thickness of the boundary layer.

Properties of Impinging Streams

The properties of impinging streams include:

= Heat transfer coefficient: The heat transfer coefficient is a measure
of the rate of heat transfer between the jet and the surface. It is
determined by the velocity of the jet, the density of the fluid, and the
distance between the jet and the surface.

= Mass transfer coefficient: The mass transfer coefficient is a measure
of the rate of mass transfer between the jet and the surface. It is
determined by the velocity of the jet, the density of the fluid, and the
distance between the jet and the surface.



= Pressure drop: The pressure drop is the difference in pressure
between the jet and the surface. It is determined by the velocity of the
jet, the density of the fluid, and the distance between the jet and the
surface.

Applications of Impinging Streams

Impinging streams have a wide range of applications in industry and
research. Some of the most common applications include:

= Cooling: Impinging streams can be used to cool surfaces by removing
heat from the surface. This type of cooling is often used in industrial
applications, such as cooling electronic components and metalworking
processes.

= Drying: Impinging streams can be used to dry surfaces by removing
moisture from the surface. This type of drying is often used in industrial
applications, such as drying paper and textiles.

=  Mixing: Impinging streams can be used to mix two or more fluids. This
type of mixing is often used in industrial applications, such as mixing
chemicals and food products.

= Research: Impinging streams are also used in research to study a
variety of fluid dynamics phenomena. This type of research is often
used to develop new and improved industrial applications.

Impinging streams are a versatile tool that can be used for a variety of
applications in industry and research. The fundamentals, properties, and
applications of impinging streams are well-understood, which makes them
a reliable and effective tool for a variety of applications.
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