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Background

Test Results New Method for Estimating Screen Capacities

Coanda-effect screens are used In high-capacity, self-cleaning
Intake systems for small hydroelectric facilities and other water
diversions. Their ability to remove fine debris also makes them
useful for in-line debris removal in irrigation systems, wastewater

facilities, and industrial applications.

The screens separate clean water from a debris-laden supercritical flow that
passes over awedge wire screen panel whose wires are oriented horizontally,
perpendicular to the flow direction. The individual wires are tilted along their

The previously developed method for estimating screen discharge
coefficients performed poorly when screens were tested at
different overfall heights (different velocities and Froude-Reynolds-
Weber numbers)

Each screen material has its own unique relation between the
discharge coefficient and the angle of flow attack

The reason for the different relations is not yet known, but may be related to
differences in wire edge sharpness, the ratio of slot width to wire width, or the
relief angle of the screen. To determine the “rating curve” for a given screen
material, it should be tested in a facility like the one used for this research.

The old method predicted that high velocity flow would cause a reduction of
the screen discharge coefficient (all other things held equal). The testing
showed that the discharge coefficients were changing in response to another
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Observed Value of C, Applying a relation customized to each screen produces improved

The Bureau of Reclamation’s initial research related screen capacity to the o . -
accuracy when predicting discharge coefficients.

Froude, Reynolds, and Weber numbers of the flow over the screen. Recent
Investigations showed that this method for predicting screen discharge
coefficients was inaccurate when extended to flow conditions outside of the
range of the original tests (higher velocities and Reynolds numbers).

The 2001 method for predicting discharge coefficients had large errors at
some overfall heights

Practical Implications
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The old method of predicting screen capacity tended to
underpredict capacity in high-velocity situations, so when applied
to prototype-size structures, the new method usually indicates
greater screening capacity.

i

A new laboratory facility was recently constructed to test a variety of Coanda-
effect screen materials over a wide range of flow conditions. This testing led
to improved methods for predicting screen capacity.

A solution to the problem was found by
relating the discharge coefficient to the
angle of attack between the approach
velocity vector and the screen slot opening,

Other factors that might cause reduced screen capacity over time should still

—— A be accounted for (wear of wire edges, debris clogging, etc.). This testing
considered only the performance of “clean” screens.
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Software Update
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