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NOZZLE KNOWLEDGE SERIES
ARTICLE 4: IMPACT & REACH
This is the fourth of eight technical notes from our Nozzle Knowledge series.

The impact a fluid has on a given target is extremely important for certain
applications such as cleaning.

Reach is defined as how far a given spray can be projected in a given direction
and is clearly important for getting fluid where we want it to go.

Impact and reach are fairly closely related properties and are affected by 4 key
factors.

NOZZLE SIZE

This is a fairly straightforward relationship. The bigger the nozzle, the
bigger the ‘K’ factor and the bigger the flow rate going through the
nozzle which means the longer the reach and the higher the impact.

SPRAY PATTERN

Spray pattern is the next factor and there is an order. The basic nozzle types in
order of highest to lowest impact and reach are:

Solid
Stream

Flat
Fan

Hollow
Cone

Full
Cone
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SPRAY ANGLE

The bigger the spray angle, the lower the impact and reach.

Think of the spray pattern essentially in terms of concentration of a fluid; if a
fluid is being distributed over a large area with a wider spray angle or a full
cone or flat fan pattern as opposed to a solid stream nozzle, the energy will be
distributed over a wider area. Therefore, it will have less impact and reach.

FLUID PRESSURE

This is a slightly complex and counterintuitive relationship.
Generally, with solid stream nozzles the higher the fluid delivery
pressure, the higher the impact and reach. 

However, increasing pressure to increase impact will be less
effective in certain nozzles. If the nozzle is very efficient at atomising
the spray (for example an impingement design misting nozzle) then
increases in pressure will serve to atomise the spray into finer
droplets. These inherently will have less momentum and so, even
with increased flow rate, the overall impact and projection of the
spray will hardly be affected. 

Generally speaking, with hollow and full cone nozzles, the higher
the pressure, the less reach we have, particularly in windy conditions
or in gas flows.
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Increasing the fluid pressure increases the overall internal energy of
the fluid. How much of this increase in energy is used to atomise the
spray and how much is used to increase momentum and impact
depends very much on the nozzle being used. 

General rules of thumb are that solid stream nozzles are the most
efficient at transferring energy into momentum, followed by flat
fans, then hollow cones, then full cone nozzles. It should be noted
that often nozzles will be discussed as being very energy efficient.
This often means they are very efficient at using internal fluid
energy to atomise the fluid and so in this respect are very inefficient
at energy transfer.
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If you have any questions on
impact and reach, please
don’t hesitate to get in touch
with one of our experts.

NEXT ARTICLE: Actual VS. Theoretical Spray Pattern


