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Water Removal

Webster defines potential 65 “existng in possibility;
capable of development in actuality (benefits).” Whan
evaluating exigting, or proposed storm water systems, the
potential amoum of water captured is the design and
petiermance eriteria most commonly used in evalusting
peformances. Potential can 8ls0c be evaluabed when
comparing the perormance of different shdes of inlets usad
in storm water systems, with e installation having the
capability of removing the most water at the highest
efficiency being the most desirable.

Historically, the more popular inlet grates consisted of
the types A, C, and diagonal stylas as shown i Figure 1.
The efliciency of these grales can be calculated by
datermining the amount of water contained in the prism
direclly in front of the grate and comparing that to the
amount which is capiured. The sfficiency is a funclion cf
several factors; plugging, transverse and longitudinal
skopes, and total amount of flow, so specific efficiencies for
installations need o be addressed individually, In general,
grates of these stvles are less than 100% efficient with the
efiicency decreasing as the velocity of the water increasas,
These grates have one thing in commen, that being thera
are flat fop bars crossing the grate. As can be seen in
Figure 1, when the longitudinal slope and thus the velocity
of the water increases, the performance of tha grata drops.
This is due to the momentum of the water “jumping” from
bar to bar and skipping over the entire inlst, with only a
portion of the flow being captured by the individuel holes.
Thiz can be improved by adding additional inlets end to
end, however, the increage in construction and material
coste wolld oubwcigh other more practical sclutions. A
grate exists which is hydraulically superior o the
corventicnal style in that it ulilizes 8 vaned shape crossbar
to caphure the water. The curved shape on the leading edge
of the vane eupplies a surface for the water to adhare to,
with the flai face of the second vane redirecting the flow
downwards. Efficiency of the vaned grate is 100% for Lypical
design flows, thus one of the first steps which can be
utilized to achieve the desired potential would be to
incorporate a vaned confiquration for Inlet desion.
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As was pointed cut, the efficiancy of a grate can be
determined, so oo can the effliciency of the inlet site be
evalated by calculating the fotal flow at the inkt and
comparing this to the amount captured. Considering typical
desgn flows, sits efficiency seldom exceeds 50% to 60%
gince the spread of flow extends oulward inte the paved

Crogs Seetlon of Vane Grate @0 Testing Flome Showing
Hydraulic Pedormsnce af 2 Cis

areg. Unless the inlet is very long andfor the transvarse
elope steep, the installation will not be abis to reach any
higher efficiency. “Open throat” inlels, where the lengths can
exceed 15 feet, have been wiized to morease the site
efficiancy and have some advantages in that longer lengths
can be 100% efficient and are not very susceplible to
plugging. The construciion cost of the inztallation can be
hgh when considering the amourt of labor, forming, and
materials required 1o supply such 2 large underground
struchure.
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An alternative exists which can provids high efficisncies
and relatively low construction costs, Neenah Foundry has
developed the Slotled Vane Crain which offers the superior
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periormance o the vaned configuration as well as the
strength, durability, and economy of grey iron. When the
Sleited Viane Drain is installed penpendicular to the flow, the
unigue vaned shape provides a capacity of 0.5 ofs perlineal
foot of drain for longitudinal skopes from 0% 1o 6% The ideal
installation would utilize a vaned grate to capture the flow in
the gutter end the Elotted Vane Drain to collect the fiow
extending into the road weny. The Slotted Vane Drain can

alzo be utilized In the conventional manner by instzlling it in
the gutter parallel to the curb, utilizing the transverse siope
of the street 1o korce tha waler 1o the openings. The length
of the installation required is then a function of the surface
shppes and the anticipated amount of flow. One can see the
savings which ¢an be realized it the installation is as
described earier, using one Siotted Vane Drain
perpendicutar to the low and a vaned grate m tha gutter.

instaflation is relatively simple. using materals which
are commonly found at censtruction siles. A siot, the widih
of a standard two-by-four, ot in the 1op of the PVC pipe
allows the Siotied Vane Drain to be positioned alop the pipe
and wired securely in place. PVYC pipe is utilized as a form
anly far the concrete encasemeant, which should complietaly
surround the assembly and exterd 1o the pavement
surtace. The assembly is adjusted fo grade using blocks
and |ath, then the concrete placed In two lifts to the sudace
to prevent flostation.

Conslruclion leehnigues wead In'Wiscensin, ulllizirg a concrete saw to cut
the dop of the pips and sacunng the umit prior to placing the concreta.

The advantages of utilizing the Slotted Vane Crain are
rumerous: [) Cast gray iron &5 a material offers durability,
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economy and strength resuiting in & dimensionally
consistent product capeble of withstanding heavy duly
Icading applications. Shear tabs end the cverhang of the
vane effectively ransmil the live load to the cancrete with
more severe loadings being accommodated by extending
rebar from the Slotied Vane Drein inlo the surrgunding
concrele. As with all gray iron, the commosion properties are
such that painting is not required, thus the guality of the
materizl can be inspected and determined at the job site
wilhout a cosmetic covering to hide potential dafects.
1) The gecmetry of the cross seclion was designed with the
rarrawest part accuring a1the 1op, thus objects too larpe to
pass through the openings would be noticesble, and would
nct get lndged below grade to accurmuilate debris. ) From
a designer's standpoint, given the high potential capacity of
the Slotted Vane Drain and vaned grete combination, the
spacing bebween inlets can be ncreased and overall
constuction costs reduced. The combinalion offers an
additional safely factor in northemn climates where sriow
could be covering the gutter infete during thaws or £pring
rains, Snow plows readily expose the Slolted Vane Drain
providing a method of capturing the runoff and reducing the
possibility ol Tlooding or panding. The installation can be
used at low points to provide additionzl free open area for
inkets 1o handle area runoff, with the likelhood of plugging
reducad since the openings are not concentrated in one
areg, but rather stretchad out over the length of the Slotted
Viane Dirgin.

Irneztallation in Tucson, Anzona e paying the Slolied Vana Drain to caphure
runcit rom the sirset; preverting Sooding of the business, which is lecated
&t 2 lower grade than the streel,

The combination of the vaned grates and the Siotied
Vane Drain provides & method of achieving potentials not
razlized before when designing storm water systems, thus
accomplishing the main objective m storm  waler
management; cetfing the water off the street a2 quickly and
eficiently as possible. Video lapes depicling the efficiencies
of the vaned prates and the Slotted Vane Drain as well as
design aids are availeble. For more imMformation, contact our
Product Engineering Departmant.

Combinaticn of Siotied Vano Draln & varad grals corts inlet.

Rural Indiara whese the Slotied Vane Dialn g ussd to prevert recurming
bank erosion. The dosigr reguired a faclity with high hydraulic capacity
and igw mainienance. The Sloted vans Crain was installed paciel o he
curh 85 well as parpondicular io e grade ot the base of the hill bo caphre
&l the T,

Baritesyilla, Chishama redquired an urben mstallation which could collast
Ihe flow in two direclions, alowing pedostrians greeter acoess 1o he
crosswalks. The installation alse prowides an schdiions sakely fotor shoukd
a novispaper oo debiris cover parl of the openings.
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