
Hydraulic Tests of Proposed Coanda-Effect 
Screens for Fulton Ditch: Phase I Test Results 

June 2000 
Prepared by 

Tony L. Wahl, P.E. 
U.S. Bureau of Reclamation 

Water Resources Research Laboratory Group 
P.O. Box 25007, Mail Code D-8560 

Denver, CO  80225-0007 
Phone: 303-445-2155 
FAX: 303-445-6324 

E-mail: twahl@do.usbr.gov 

Executive Summary 
Three configurations of Coanda-effect screen structures for the Fulton Ditch diversion from the South 
Platte River were tested in the hydraulics laboratory of the Bureau of Reclamation to determine their 
hydraulic capacity and other performance characteristics.  These tests were performed under a cooperative 
agreement with the Metro Wastewater Reclamation District (MWRD).  This report provides the results of 
those tests as well as analyses of other proposed, but untested screen configurations.  In addition, 
biological evaluations of the tested screens were conducted by researchers from Colorado State 
University’s Larval Fish Laboratory, using the same test facility at the Bureau of Reclamation.  Results of 
those tests are to be reported separately. 

Each of the three tested screens was operated over a range of flows varying from essentially zero flow up 
to the flow rate that caused a 50 percent bypass ratio (i.e., half of the flow over the crest of the structure 
passes through the screen and half overflows the screen).  Testing of two different screen slot openings, 
1.0 mm and 0.5 mm, indicated that screen capacity is relatively insensitive to the slot size, when other 
variables are held constant (wire tilt angle, screen inclination angle, drop height, etc.).  Thus, smaller slot 
sizes that may have benefits for fish and debris screening may be used without causing a dramatic 
reduction of capacity. 

The data collected from these tests were combined with data from previous tests performed by the Bureau 
of Reclamation, and the complete data set was used to calibrate a newly developed numerical model for 
predicting hydraulic performance of Coanda-effect screens.  The numerical model was developed in 
parallel with the MWRD test program as part of a separate Bureau of Reclamation research effort (project 
ER.99.29, Hydraulic and Biological Evaluation of Static Inclined Screens for Fish Exclusion).  The 
numerical model was used to predict the hydraulic characteristics of a family of screen configurations that 
might be used at the Fulton Ditch site.  The testing and the analysis of other screen designs with the 
numerical model showed that several screen configurations are possible that would meet the design 
requirements for the Fulton Ditch site (i.e., capacity of 1 to 2 ft3/s/ft with a structural height of 1 to 2 ft). 

Background 
For several years the Metro Wastewater Reclamation District (MWRD) has made efforts to improve 
water quality and aquatic habitat in and along the South Platte River downstream from Denver, Colorado.  
As part of this program, MWRD has investigated several alternatives for screening diversions to prevent 
loss of fish and other aquatic life into canals that receive water from the South Platte River.  One such 
diversion is the Fulton Ditch headworks, located near 104th Ave. east of I-25 in Thornton. 
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An effective screening structure should separate debris and fish from the diverted flow, quickly and safely 
return fish to the originating stream, and be easily cleaned and maintained.  Cleaning and maintenance 
requirements are important considerations since debris loads can be heavy at times, and debris fouling of 
the screens usually reduces their ability to safely screen fish and pass the required diversion flow. 

A promising alternative for screening Fulton Ditch and other similar sites is the Coanda-effect screen.  
This is a non-traditional screen design, in that the screen is not fully submerged in the flow, but rather is 
located at a point of sufficient head drop in the system so that flow can be passed over the top surface of 
the screen, with clean water dropping through the screen while fish, debris, and bypass water pass off the 
toe of the screen, as illustrated in figure 1.  Coanda-effect screens have relatively high capacities for their 
size, are essentially self-cleaning, and have the ability to exclude very fine debris and small aquatic 
organisms.  The self-cleaning characteristic is primarily due to the high flow velocity across the screen 
face, typically in the range of 6 to 12 ft/s, depending on the specific design of the structure. 

MWRD commissioned the studies described in this report because hydraulic design information for 
Coanda-effect screens was limited, and because biological tests to confirm the safe screening and passage 
of fish over the screens were needed. 

Coanda-Effect Screens 
Inclined overflow screens have been used to separate liquids and solids for many years in the mining, 
food-processing, and wastewater treatment industries.  Most of these screens utilize standard wedge-wire 
screen panels in which the top surface of each wire is parallel to the plane of the screen panel.  Coanda-
effect screens are an evolution of this screen design utilizing a tilted-wire screen panel, and in recent years 
have been applied to problems of debris and fish screening at irrigation diversions and small hydropower 
intakes.  One specific Coanda-effect screen configuration is marketed under the trade name Aqua Shear 
Static Intake Screen by Aquadyne, Inc., Healdsburg, CA.  Some aspects of this screen design are covered 
under U.S. Patent 4,415,462 (Finch and Strong, 1983). 

 
Figure 1. — Arrangement and features of a Coanda-effect screen structure. 
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The important features of a Coanda-effect screen installation are illustrated in figure 1.  The screen is 
installed on the downstream face of a hollow overflow weir.  Flow passes over the crest of the weir, 
across and down a solid acceleration plate, and then through and across the screen panel, which is 
constructed of wedge-wire with the wires oriented horizontally, perpendicular to the flow direction across 
the screen.  Flow passing through the screen is collected in a conveyance channel below the screen 
surface.  Flow passing over the screen carries fish and debris off the screen. 

Typically, the screen panel is a concave arc with a radius of curvature of approximately 10 to 12 ft, 
although planar screen panels could also be used.  The crest of the weir and acceleration plate can be 
either an ogee-shaped profile (i.e., the natural trajectory of a free jet) or a simple circular arc; the primary 
objective is to provide a smooth acceleration of the flow as it drops over the crest, and to deliver the flow 
tangent to the screen surface at its upstream edge. 

Coanda-effect screens of this basic design have been applied at a number of field sites for debris removal 
upstream of small hydropower projects (Strong and Ott, 1988; Ott et al., 1987), and for exclusion of 
unwanted fish and other organisms from wetlands (Strong, 1989).  Coanda-effect screens are also 
beginning to be applied as fish screens in situations where fish passage and fish survival are the 
objectives.  Due to the dramatic differences in flow regimes between Coanda-effect screens and more 
traditional fish screen designs (e.g., drum screens, flat-plate screens), biological testing is still needed to 
demonstrate fish survival and evaluate the side-effects of fish passage over the screen (e.g., injury, 
disorientation, delayed passage, etc.).  Buell (2000) has evaluated passage of salmon fry and smolts over a 
prototype screen installed at the East Fork Irrigation District's sand trap and fish screen facility located on 
the East Fork Hood River, near Parkdale, Oregon. 

A key feature of Coanda-effect screens is the tilting of the screen wires in the downstream direction to 
produce shearing offsets into the flow above the screen.  The typical tilt angle is 5°, but angles of 3° to 6° 
are available from most screen manufacturers, and tilt angles can be controlled during manufacturing to 
±0.25° (personal communication, James Strong, Aquadyne, Inc.).  Wires are typically spaced to produce 
1 mm or smaller openings.  Flow passes through a Coanda-effect screen through the combined action of 
orifice flow through the slots and shearing of flow through the offsets created by the tilted wires.  The 
orifice flow component is a function of the water depth above the screen and the width of the slot, 
whereas the sheared flow component is proportional to the height of the offset and the velocity across the 
screen face.  As the flow accelerates down the face of the screen, the relative importance of the sheared 
flow component increases.  The shearing action is enhanced by the fact that the flow remains attached to 
the top surface of each wire and is thus directed into the offset created at the next downstream wire 
(Wahl, 1995).  This attachment of the flow to the top surface of each wire is an example of the Coanda 
effect, the tendency of a fluid jet to remain attached to a solid flow boundary.  If the wires were not tilted, 
the flow would skip from the trailing edge of one wire to the leading edge of the next, and the only flow 
that would pass through the screen would be that due to the orifice flow component. 

Proposed and Tested Screen Configurations 
Initial plans were to test three screen installations (Table 1) with varying angles of screen inclination and 
length, and structural heights ranging from 14.6 to 22.3 inches. 

Table 1. — Proposed screen test configurations. 
Screen 

inclination at 
top of screen* 

Screen arc 
length 

(inches) 

Wire 
width 

(inches) 

Slot 
width 
(mm) 

Wire 
tilt 

Screen arc 
radius 

(inches) 

Vertical drop across 
acceleration plate 

(inches / ft) 

Total vertical drop over 
acceleration plate and screen 

(inches) 
55° 18 0.089 1 5° 100 8.10 / 0.675 22.30 
45° 24 0.089 1 5° 100 4.40 / 0.367 19.09 
35° 30 0.089 1 5° 100 1.92 / 0.160 14.60 

* (Inclination angles are referenced from horizontal, in keeping with standards for specifying slope angles of open-channel flows; Chow, 1959) 
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The acceleration plates for each of these three designs were to be ogee-shaped, meaning that their profiles 
match the theoretical trajectory of a free jet issuing over the crest.  This is a hydraulically efficient design 
that yields a high discharge over the crest for a given upstream head.  Slight modifications to the 
acceleration plate drop heights were made during final design of the ogee-shaped crests. 

During construction of the test facility, a screen panel already owned by the Bureau of Reclamation was 
chosen for the tests.  It was similar to the proposed screen panel, except that the wire width was 
0.060 inches (1.524 mm).  The screen panel was manufactured by Conn-Weld Industries Inc., using a 
construction technique in which the stainless steel wires are wrapped onto a large-radius cylinder, the 
cylinder is cut open and rolled flat, and the screen panel is then re-rolled to obtain the desired screen arc 
perpendicular to the wires.  This process creates a very slight waviness of the wires between support rods, 
but is not believed to be a significant factor affecting the performance of the screen. 

Hydraulic tests of the 55° and 45° screen designs were conducted first, and biological testing was 
performed on the 45° screen.  Following the completion of these tests, an opportunity arose to conduct 
hydraulic and biological tests on a screen inclined at 60° from horizontal (at the top edge of the screen) 
with a 0.5-mm slot opening and a 120 inch arc radius.  The screen was constructed from a similar 5° tilted 
wire with a width of 1.524 mm.  The screen was fabricated as a flat panel and then bent to produce the 
arc, eliminating the slight waviness observed in the 1-mm screen.  The screen module was manufactured 
by Aquadyne Inc. with a stainless steel acceleration plate welded to the screen panel.  The acceleration 
plate has an 8-inch vertical drop, and consists of a 12-inch arc radius leading to a 2-inch straight section 
preceding the start of the screen, as opposed to the true ogee-shaped acceleration plates used for the other 
tests.  A 2-ft arc length of this screen was tested to provide consistency with the biological tests that 
already had been performed on the 45° inclined screen, which also had a 2 ft arc length.  As a result, the 
total structural height of the tested screen was 27.45 inches. 

Following the hydraulic and biological testing of the 0.5-mm, 60° inclined screen, the decision was made 
to install and test the 1-mm screen in an identical configuration (except for the different screen arc radius 
which could not be changed) to provide a direct comparison with the performance of the 0.5-mm screen.  
This screen was also tested with a 2-ft arc length.  Hydraulic performance of this screen was affected by a 
flow separation at the junction of the acceleration plate and the top edge of the screen that could not be 
eliminated.  This flow separation is not believed to have been a factor for the biological testing, but it did 
lead to a significant reduction in the diversion flow capacity.  As a result, hydraulic data for this screen 
are not presented. 

As a result of the various changes to the test program, the 35° inclined screen design was never tested.  
However, following the end of the test program, the proposed 35° inclined screen and several other 
configurations similar to those originally proposed were analyzed using a newly developed numerical 
model for hydraulic performance of Coanda-effect screens.  The results of these analyses are provided in 
this report.  The numerical model was developed in a parallel effort to these tests, funded by 
Reclamation’s Research and Technology Development program.  The model was calibrated using test 
data from the screens described above, as well as data obtained from an earlier series of tests carried out 
by Reclamation (Wahl, 1995). 

Laboratory Screen Test Facility 
The laboratory facility provides locations for installing two screens, only one of which can be tested at a 
given time.  The model consists of an open head tank and 2-ft wide approach channel, the two screen test 
locations (fig. 2), and three exit channels that receive the flow that passes through or over the tested 
screens.  Each of the exit channels is equipped with a long-throated flume for flow measurement (fig. 3).  
Stilling wells record water levels in the head tank and in the three exit channels for determining flow rates 
and other parameters needed to analyze screen performance.  Flow into the model is provided from the 
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laboratory’s permanent reservoir and pumping system, and the total flow into the model is measured by 
one of several venturi meters available as part of the laboratory’s fixed flow delivery and measurement 
system. 

 
Figure 2. — Screen test locations in laboratory test facility.  Flow 
approaches the screens in a 2-ft wide, 6.5-ft deep channel, from the left 
side of the photo. 

The first screen test location (Test Location 1 in fig. 2) is oriented so that flow down the screen is 
perpendicular to the approach flow direction, so the flow must negotiate a 90° turn as it passes over the 
acceleration plate.  The various screen configurations making use of the 1-mm slot spacing screen were 
tested in this location.  The second test location is oriented so that flow down the screen is parallel to the 
approach channel flow, as shown in figure 3.  The entrance to the crest section of the screen structures at 
each test location was rounded to prevent flow separation off the corners of the opening (both the sides 
and the bottom of the opening) so that a uniform distribution of flow could be obtained across the width 
of the acceleration plate and screen.  This was achieved for all but the very highest of flow rates 
(approaching 50% bypass), where flow began to become concentrated toward the left side of the screen 
(looking downstream) at the first test location. 

Procedures 
Each tested screen was operated at a series of increasing inflow rates from essentially zero flow up to the 
flow rate that produced 50% overflow.  For some configurations, the 50% overflow condition could not 
be reached due to limitations of the test facility (e.g., water splashing over divider walls beneath the 
screen, etc.). 

Two basic flow conditions were possible.  At low flow rates, all of the flow over the crest and 
acceleration plate of the structure passes through the screen.  In this case, the parameter for measuring the 
performance of the screen was the wetted length of the screen required to accept 100 percent of the flow.  
This could be observed visually with an uncertainty ranging from about ±0.5 to ±2 inches, depending on 
the flow rate.  At higher flow rates, a portion of the flow passed through the screen, and the remainder 
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(the overflow or bypass flow) was discharged off the toe of the screen into a separate waste channel 
(fig. 4).  For this condition, the screen performance was evaluated by measuring the discharge through the 
screen and the discharge bypassed over the screen.  These measurements were made using the long-
throated flumes shown in figure 3.  The water level upstream of the flumes was measured using a hook 
gage installed in a stilling well, and the flow rate was computed from the flume rating equation.  Each of 
the flumes was designed and calibrated using the WinFlume computer program (Wahl and Clemmens, 
1998) to have a flow measurement uncertainty of about ±2%. 

 
Figure 3. — Screen test locations and long-throated flumes used to 
measure screened and bypassed flow.  The head tank and approach 
channel are also shown.  The three pipes visible above the top of the 
approach channel are part of an unrelated water quality experiment 
testing the ability of Coanda-effect screens to strip excess nitrogen 
from supersaturated waters. 

For all flow conditions the inflow to the test facility was measured using the laboratory’s fixed venturi 
meters, which have a measurement uncertainty of less than ±0.5%.  The water level in the approach 
channel leading to the screen structures was measured using a hook gage in a stilling well, with an 
expected uncertainty of ±0.002 ft.  This water level was referenced to the crest elevation of the 
acceleration plate and to the elevation of the topmost wire on each tested screen.  This measurement of 
the effective head on the screen was used in the calibration of the numerical model of screen hydraulic 
performance. 
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All of the tested screens were 2 ft wide, except the 55° inclined screen, which was 56 inches wide.  For 
consistency, results for all screens are presented in terms of a unit width of screen. 
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Figure 4. — The 55° inclined screen being tested. 

Screen Test Results 
The results for the three tested screen configurations are shown in figures 5 through 7.  Four curves are 
shown on each plot.  The lower left corner of each plot shows the wetted length of screen as a function of 
the inflow rate to the screen, until the screen becomes fully wetted.  Once the screen becomes fully 
wetted, performance is indicated by the curve in the upper left quadrant of each plot, which shows the 
flow rate through the screen as a function of the inflow.  Points plotted on the right hand side of the 
figures indicate the percentage of flow through the screen and the percentage bypassed as a function of 
the inflow rate to the screen. 

Table 2 summarizes the capacities at 0, 20, and 50 percent bypass rates for comparison.  The capacity of 
the 55°, 18-inch long screen is the lowest, primarily due to the shorter length of the screen.  The 45°, 24-
inch long screen had the highest capacity.  The 60° screen with 0.5-mm slot spacing had a lower capacity 
than the 45° screen despite the fact that both screens were the same length and the 60° screen had a 
greater drop height, which might have been expected to increase the discharge through the screen.  
Clearly, the change in slot width had a significant effect.  This is explored in further detail later in this 
report. 

Table 2. — Summary and comparison of laboratory test results. 

Screen description 
Screened flow with 
zero bypass, ft3/s/ft 

Screened flow with 
20% bypass, ft3/s/ft 

Screened flow with 
50% bypass, ft3/s/ft 

55° initial incline, 18-inch length, 0.844-ft drop height, 1-mm slot size 0.87 1.21 1.28 
45° initial incline, 24-inch length, 0.434-ft drop height, 1-mm slot size 1.45 2.06 2.38 
60° initial incline, 24-inch length, 0.8-ft drop height, ½-mm slot size 1.22 1.56 not tested 

Numerical Modeling of Proposed Screen Configurations 
Changes to the test program during the course of this study prevented physical testing of all of the screen 
configurations originally proposed for the Phase I test program.  To address the need for design 
information on the configurations that were not tested, and to better illustrate the influence of individual 
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screen design parameters, several screen designs were analyzed using a newly developed numerical 
model for hydraulic performance of Coanda-effect screens.  This model was developed in a research 
effort conducted in parallel with this study, funded by the Bureau of Reclamation’s Research and 
Technology Development program. 
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Figure 5. — Hydraulic performance of the 55° inclined screen. 
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Figure 6. — Hydraulic performance of the 45° inclined screen. 

 9



 

Unit Inflow to Screen (ft3/s/ft)
0.0 0.5 1.0 1.5 2.0

Fl
ow

 D
is

ta
nc

e
D

ow
n 

S
cr

ee
n 

(ft
)

0.0

0.5

1.0

1.5

2.0

B
yp

as
s 

Fl
ow

0%

10%

20%

30%

40%

50%

Unit Inflow to Screen (ft3/s/ft)
0.0 0.5 1.0 1.5 2.0

S
cr

ee
ne

d 
Fl

ow
 (f

t3 /s
/ft

)

0.5

1.0

1.5

2.0

60°, 0.5-mm Coanda-Effect Screen Test
Observed Performance of 2'-wide screen in Laboratory Test

60° Initial Incline, 24" Flow Length, 0.80-ft drop to top of screen

S
cr

ee
ne

d 
Fl

ow

50%

60%

70%

80%

90%

100%

Screened Flow (ft3/s/ft)
Screened Flow (Percent)
Flow Distance (ft)
Bypass Flow (Percent)

Figure 7. — Hydraulic performance of the 60° inclined screen with 0.5-mm slot spacing. 
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Numerical Model 
The numerical model simulates flow over the crest and acceleration plate and then down the face of a 
Coanda-effect screen.  Flow over the screen surface is simulated using the energy equation for spatially-
varied flow with decreasing discharge, as presented by Chow (1959).  One unique aspect of flow over a 
Coanda-effect screen is that it is frictionless, due to the fact that the boundary layer is being continually 
removed from the bottom of the water column by the screen.  This fact was confirmed with velocity 
measurements made along the face of the 45° tilted screen using a Pitot tube. 

The computations proceed wire-by-wire down the face of the screen, with the model determining the 
increment of flow diverted through the screen surface at each wire.  Calculations continue until the flow 
reaches a depth of zero, or until the end of the screen is reached.  The output from the program is either 
the wetted length of screen or the discharge through the screen and the bypass flow off of the screen. 

The unit discharge, q, through a screen slot is computed from the relation 

 gEytCq offTotald 2)(, +=  

where E is the specific energy of the flow, E=Dcosθ+V2/2g, D is the flow depth (measured normal to the 
screen surface), V is the flow velocity, g is the acceleration of gravity, θ is the slope angle of the screen 
surface, t is the slot width, yoff is the height of the offset created by the tilted wire, and Cd,Total is a 
discharge coefficient for the screen opening (fig. 8).  The offset height can be computed knowing the wire 
size, w, the slot width, t, and the wire tilt angle, φ, as 

 φφφ sincossin twyoff +=   

or approximated for small tilt angles (φ ≤ 8°) by 

 φ)( twyoff +≈  

where φ is expressed in radians. 

φ

w

V

θq

t
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Figure 8. — Definition sketch for flow over and through a tilted-wire screen. 
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The discharge coefficients of tilted wire screens are being studied in detail as part of Reclamation’s 
research effort on Coanda-effect screens, and it has been found that the discharge coefficient varies as a 
function of the Froude number, the wire width, and the offset height 
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where Fr is the Froude number, Fr=V/(2gDcosθ)0.5.  Cd,Total is the combined discharge coefficient for flow 
through the opening created by the slot width, t, and the offset height, yoffset, while Cd,D and Cd,V are 
individual discharge coefficients for the orifice and shear-flow components of the flow.  The functional 
form of this relationship is illustrated in the top half of figure 9.  Tests by Babb and Schlenker (1999) 
indicated a similar relationship for discharge coefficients of perforated plate screens on supercritical 
slopes. 

The total discharge coefficient, Cd,Total, expresses the relative flow-passage efficiency of an opening in a 
tilted-wire screen.  Since a screen surface consists of both the slots and the associated wires that black a 
portion of the screen, the overall flow-passage efficiency of a screening surface is better evaluated using 
the parameter 
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where the ratio p=(t+yoff)/(t+w) is an effective screen porosity made up of two parts 
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Differences in screen performance related to variations in the orifice porosity will be most noticeable at 
low Froude numbers.  Since the orifice porosity, t/(t+w), is affected by changes to either t or w, we should 
expect changes in screen performance at low Froude numbers when either the wire size or slot spacing is 
changed. 

Differences in screen performance due to variations in the offset porosity will be most noticeable at high 
Froude numbers.  Recalling that the offset height yoff ≈ (t+w)φ, the offset porosity is (t+w)φ/(t+w) ≈ φ.  
Thus, changes in the wire width or slot size should have very little effect on screen performance at high 
Froude numbers, but the wire tilt angle φ will have a direct affect. 

Figure 9 illustrates the relative changes in Cd,Total and Cd,Total(p) as a function of the Froude number for 
several arbitrarily chosen screens with varying wire sizes, slot widths and tilt angles.  The values of Cd,Total 
and Cd,Total(p) are clearly sensitive to the Froude number in the low range of Froude numbers.  For high 
Froude numbers, Cd,Total(p) is nearly independent of the wire width and slot size, as expected. 

These observations are significant for evaluations of overall screen performance for two reasons.  First, 
there can be a wide variation of the Froude number over the length of a screen, due to the changes in 
velocity and depth that occur as the flow accelerates down the face of the screen.  The lowest Froude 
numbers occur at the top of the screen, where the velocity is low and the depth is large, and the highest 
Froude numbers occur near the toe of the screen where the flow depth is reduced or approaches zero (if 
all flow goes through the screen).  Second, there is a significant reduction of the Froude number over the 
full length of a screen when the flow is increased to the point that flow begins to be bypassed off the 
screen.  This is due to the fact that the depth at the toe of the screen no longer reaches zero, and the 
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Froude number is proportional to 1/D0.5.  Thus, we should expect that screens will be more sensitive to 
changes in wire width or slot size when operating at high percentages of bypass flow. 
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Figure 9. — Variation of Cd,Total and Cd,Total×p as a function of Froude number and changes in screen 
geometry. 

Preliminary testing of small sample screens and calibration of the numerical model against test data from 
complete Coanda-effect screen structures (those described in this report and other previous tests), 
suggests that the values of Cd,D and Cd,V in the equation for Cd,Total are about 0.43 and 0.45, respectively.  
Figure 10 shows that with these values the model accurately predicts the observed screen performance of 
about 100 tests on eight different Coanda-effect screen structures utilizing 1 mm or 0.5 mm slot widths, 
inclination angles of 45° to 60°, and screen arc lengths ranging from 18 to 44 inches.  The slight 
overprediction of wetted flow distance may be due to a bias in the visual observations of wetted flow 
distance; predictions of discharge are quite good. 

Application of the Numerical Model 
Table 3 and figures 11 and 12 show the results of applying the model to the originally proposed screen 
configurations for the Phase I study, as well as a 60° screen inclination.  The 45° case was modeled with 
both a 1 mm and 0.5 mm slot width and with two different wire widths to illustrate the sensitivity to those 
factors. 
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Table 3. — Capacities of numerically-modeled Coanda-effect screen configurations. 

Screen Description 
(Unless noted, all screens have 100-inch arc radius, 0.089-inch wire width, and 5° 
wire tilt) 

Screened flow 
with zero bypass

(ft3/s/ft) 

Screened flow 
with 20% bypass 

(ft3/s/ft) 

Screened flow 
with 50% bypass

(ft3/s/ft) 
Initial Inclination 
(from horizontal) 

Screen length 
in flow 

direction 
(inches) 

Vertical drop 
across acceleration 

plate 
(inches) 

Slot size 
(mm) 

60° 18 9.6 1 0.93 1.09 1.41 
55° 18 8.1 1 0.92 1.08 1.41 

45° 24 4.4 1 
(0.089-inch wire width) 

1.31 1.57 2.18 

45° 24 4.4 1 
(0.060-inch wire width) 

1.52 
(16% increase) 

1.91 
(21.6% increase) 

2.80 
(28.4% increase) 

45° 24 4.4 0.5 
(0.089-inch wire width) 

1.06 
(19.1% decrease) 

1.18 
(24.8% decrease) 

1.48 
(32.1% decrease) 

35° 30 1.92 1 1.74 2.15 3.11 

 

Comparing the 60° and 55° screens, it is apparent that the inclination of the screen has a relatively minor 
influence on screen capacity, while the increased length of the 45° and 35° screens yields significant 
increases in capacity.  The three different 45° screen configurations show that changes in wire width and 
slot size also significantly affect screen capacity, although not in direct proportion to the change in screen 
geometry (e.g., the 50% decrease in slot size produces less than a 50% decrease in screen capacity). 

Conclusions 
Hydraulic tests of three screens at incline angles of 55°, 45°, and 60° and the analysis of other screen 
configurations using the numerical model show that screening capacities of about 1 to 2 ft3/s per ft can be 
achieved with Coanda-effect screen structures that have total structural heights of 2 ft or less.  The 
numerical model for Coanda-effect screen performance can be used to predict the capacity of other 
customized screen configurations and design screens having specific hydraulic characteristics. 
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Figure 10. — Comparison of predicted and observed screen performance illustrating the ability of the 
numerical model to simulate Coanda-effect screen performance.  Hollow symbols are comparisons of 
predicted and observed wetted screen lengths, and solid symbols are comparisons of predicted and 
observed flow rates through the screens.  The slight overprediction of wetted distance may be due to a 
bias in the observed wetted distances. 
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Figure 11. — Predicted hydraulic performance of several screen configurations with varying angles of 
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Figure 12. — Predicted hydraulic performance of three 45° inclined screens with varying wire widths and 
slot sizes. 

 17


	Executive Summary
	Background
	Coanda-Effect Screens

	Proposed and Tested Screen Configurations
	Laboratory Screen Test Facility
	Procedures
	Screen Test Results
	Numerical Modeling of Proposed Screen Configurations
	Numerical Model
	Application of the Numerical Model

	Conclusions
	References

