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Head losses through varlous-SIZe opemngs at-vvv"
;the same ﬂow based upon mmlmum -and maxi:

,-mum approach velocmes are shown in the hgure
-on- p 55. As shown in the graph a head loss al- -
lowance of 0.3 to 0.8 m (1-t0.25 ft) through the v

‘screen and its assocxated channel is requrred At

‘smaller opemngs as much as 0 9 to 1L.5m @ to- -

5-ft).of head loss may occur. Therefore, an addi-

‘tlonal 0.3160. 6m (l to2 ft) of head loss should E
be expected in anew facxhty versus a tradltlonal b
coarse-screen mstallatlon which- typlcally is -

de31gned with 0 3m a ft) of head loss. The ad-
»dlthIlal head loss may prOhlblt a fine screen from

: 1ncrease O&M costs

--Mmlmum Number of Screens e

: Most states " rhinimum. de51gn requlrements‘.-

call for a complete redundant creen that can?u,

" meet peak hourly flow rate Therefore a. mml—j ‘

”mum of two: screens i ~requ1red in any mstalla- N

: thl’l In lieu of prov1dmg a redundant screen, Al
-bypass channel with-a manual bar rack can be:

_ mstalled Another factor affectmg the minimum’
number ‘of screens is ‘the:. potentlally large-ﬂowl'. L
range that occurs between the low nj gh’ time .

flows and peak storm events As prev1ously




"I'a'ble 1. Fine "S'creen Types

Type

Disadvantages

Drum

High head loss

Perforation more prone to nel required
clogging with grease

able

Shallow or wider chan-

Only 6-mm size avail-

Center flow (band)

Bar rack

High head-room
requirements

Not as efficient as
other screens
"Only 6-mm size
available

Perforation more
prone to clogging
with grease

High screenings
removal means
more material

Table 2. Available Fine-Screen Openings and Effective Open Areas

Hole Spacing

6 mm (0.25 in.)

1 mm (0.04 in.)

Area Open

' mentloned minimum and maximum veloc1t1es

have to be maintained in‘the upstream charinel.
Due to hydrauli¢ limitations and channel width
and depth requirements, it may be necessary to

* provide multiple's'creens if the screening facility

must treat a broad range of flows. This will allow
minimum and maximum velocities, as required.
Several design features can be 1ncorporated

to mitigate the impact of high flow variations

and possibly minimize the number of scréens. '

Installing baffles or prov1dmg concrete fill in the

upstream screening ‘channel, or raising the influ-
ent ‘channel-can help accommodate flow varia-

" tions. Baffles or concrete fill in-the corners of the

upstream channel reduces the channel area, which

‘will increase velocity during low flows. However,

during peak-flow storm events, the flow will rise
above the reduced area. The maximum design ve-
locity can be maintained during high flow events
due to the increased channel volume.

The second option is raising the upstream
channel. In Rogers, Ark., a new headworks facil-
ity is being designed with only two 6-mi (0.25-
in)) ‘screens for a flow variation from 18,900 to”
181,700 m3/d (5 to 48 mgd). An overflow weir
to an equalization basin has been provided

. upstream to limit the maximum flow. Raising

the upstream channel has minimized the chan-

nel depth to better'accommodate low flows. At -

peak-flow storm events, the screen will be more

submerged; however, the increased channel
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- depth will orevent the peak flow frorn exceeding
the maximum allowed veloc1ty '

,' Handllng of Screened Material

" When configuring a solids-handling system fora
finescreen facility, the quantities and characteris-

tics of the collected material and the final dis'posa]'.:_
location should be considered. Genera]ly, because

most screening material is landfilled, it should
pass a paint filter test before belng dlsposed The
,amount of captured solids increases significantly

with smaller screen openings, requiring a washer -
.and compactor. A shaftless screw. conveyor or

belt conveyor should be installed to collect and-
transport the removed screemng matena] to the
washer and compactor, The belt conveyor optlon
will provide additional dewatering of the removed
screemng matter as it is transported,

‘Quantifying the screenings material for various
screen-opening sizes has yet to be completed, so
"data on'the amount and characteristics of screen-

ing matter are scarce. Many equipthent suppliers ‘

provide a range for the amount: of material re-
moved, based on the screen opening size. It seems
that a rate of 0.4 to 0.8 m¥/MLed (2 to 4 yd*/mgd) is
possible, and that screened matter is only about
10% to 20% of total removed material.

-Normal Versus Intermittent Operatlons
Fine screens, like coarse screens, generally do
not operate continuously. Rather, they depend.on
upstreain and downstream water levels. However,
a fine screen can be operated with a timer. Most
manufacturers provide the means to determine
the differential head upstream versus down-
stream in a screen’s operating control panel:
During normal flows, the screen indexes up for a
few feet to allow matter to build up on the face of
the screen. Many manufacturers recommend that
the screen operate at a condition of being blinded




50% to 70%, which increases removal rates. As a
result of the screen moving only a few feet, it will
take some time to remove screening matter from
the influent channel. This will enable some water
to drain from the screen material. A washwater
connection is recommended to facilitate removal
of screened matter. During normal operation, the
associated solids-handling equipment should be
interlocked with screen operation.

During peak flows, however, it is important to
modify operation so that collection also increases,
resulting in higher head losses. Fine screens should
be operated continuously during peak flows to
reduce head loss. Furthermore, it is important to
install a short disposal chute from the washer-com-
pactor equipment.

Washer—compactor equipment reduces the _

screening matter to one-tenth of the original
volume. In a continuous operation, this is not
an issue. However, with an intermittent opera-
tion or peakflow facility, with several weeks to
months between operation, the screening mat-
ter will solidify within the discharge chute and
become difficult to remove. Therefore, the chute
should be short, or there needs to be a means to
remove the material from the washer-compactor
discharge chute after operation.

Selection of a fine screen significantly affects a
new or existing facility. Several factors should be
carefully considered and addressed in the design
of a fine-screen facility and associated solids-han-
dling equipment.

Head Loss Through Bar Screen
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" Useofashort
- disposal chute -
Jfromthe .
" - washer-compac-
" tor'equipment’ "
’ prevents screen--
. ing matter from".
- solidifying. -




