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APPLICATION OF POROUS DRAINAGE IN FILTERS WITH FLOATING LOADING
V. Progulnyi, M. Ryabkov

The analysis of existing drainage systems in filters with floating media is conducted, their main
weaknesses are identified. Designs of drainages based on porous polymer are offered, which will
increase the reliability of their work.
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HNPUMUHEHUE MIOPUCTBIX IPEHAKEMN B ®UJIBTPAX C ITABAIOIIEN 3AIPY3KOM
B. . Ilporyneusiii, M. B. Ps6xoB

Ilposeden ananuz pabomuvl CywecmeyrOuux OpPeHANCHO-PACHPEOeTUMENbHBIX CUCMEM CKOPbIX
dunompos c niasaroweli 3a2py3Kol, 8viA61eHbl OCHO8HbIE HEOOCMAMKU OPEHANCHO-PACHPEOeUMeNbHbIX
cucmem cKopwix puibmpog ¢ niasaoueli 3a2py3kou. 1Ipednodrcenvl KOHCMPYKYUU OpeHaxicell Ha 0CHo8e
NOPUCIO20 NOAUMEPDEMONA, NO360AI0UIUE NOBLICUMb HAOEHCHOCMb UX pabOmuL.

Kntouesnle cnosa: cropwiii punvmp, Openadic, niasanwas 3a2py3Ka.

3ACTOCYBAHHS MOPUCTUX JPEHAXKIB B ®1JIbTPAX 3 IIJIABAIOYOIO 3ACHUIIKOIO
B. I1. IIporynsamuii, M. B. Psi6kos

Ilpogedeno ananiz pobomu IiCHYIOUUX OPEHANCHO-POZNOOLILHUX CUCEM WEUOKUX (Dintbmpie 3
NIABAIOYOI0 3ACUNKOIO, BUSBNEHO OCHOGHI HEOONIKU OPEeHANCHO-PO3NOOLILHUX CUCTIEM WEUOKUX (PLibmpie
3 NAABAIOYOI0 3ACUNKOIO. 3anponoHOBAHO KOHCMPYKYIL OpeHanicié Ha 0CHOBI NOPUCHO20 NOiMepOemony,
Wo 00360510 Mb NIOGUWUMU HAOTUHICb iX pobomu.

Knrouosi cnoea: weuokuii ghinomp, openasic, niasaioya 3acunka.

At present, almost all schemes of natural water purification include filters. The correct operation
of these facilities depends not only on water quality, but also economic indicators of treatment.

One of the promising methods of improvement of filters is replacement of heavy filter media on
the floating media. Floating media allows:

— to increase filtration rate;

— to simplify the process of washing;

—to reduce flow rate of washing water;

— to refuse from additional pumps and tanks of washing water.

The most suitable for the practice of the floating media are foamed polystyrene granules of brands
PSV and PSV-S, and their modifications [1].

According to research by V. O. Orlova [2] filters with floating media are expedient for using in
single-step reagent schemes of water clarification. Investigations of M.G. Zhurba [3] have shown that
filters with floating media can be used in two-stage water purification schemes as a second stage of
purification after basins or clarifiers with a layer of suspended sediment.

At present, more than 100 designs of filters with floating foamed polystyrene media (FFM) are
developed, which differ in: field of application; technological capabilities; diversity of structural
elements; terms of placement of foamed polystyrene media in the filter case [1].

The most common design is the design of filters FFM-1 with upward flow of water and FFM-3
and FFM-4 with a downward flow of water. Their schemes are shown in Fig. 1.

Description of the filter FFM-1 with upward flow of water. At filtration contaminated water is
supplied to the under-drainage system 2, is distributed over an area of the filter and passed through the
filter media 1, and then it is diverted into a collecting channel. To prevent the emersion media upper
drainage system 3 is mounted. When washing, water from the space above the media is fed down and
collected with the under-drainage system 2, and is discharged outside the filter.
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Figure 1 — Schemes of filters with floating media designs: a — FFM-1;
b - FFM-3; ¢ — FFM-4;
1 — floating media; 2 — underdrainage system; 3 — upper drainage system;
4 — outlet conduit of purified water; 5 — supply line of contaminated water; 6 — outlet conduit of
wash water; 7 — average drainage system.

Description of filters FFM-3 and FFM-4 with a downward flow of water. At filtration
contaminated water is supplied to the space above the media, then passed through the filter media 1, and
collected with the under-drainage system 2 in the FFM-3 or average drainage system 7 in the FFM-4. The
washing process is the same as that of the filter FFM-1 with upward flow.

Under-drainage distribution systems in filters with floating media are made of perforated asbestos
cement or plastic pipe with a diameter of orifice 10 mm [4]. Upper-drainage distribution systems are
made of lattice overlapped with a steel or brass mesh [2].

Problematic part of such filters, as well as any other, is a drainage-distribution system (DDS) [5-
6]. Operating experience of known drainage-distribution systems in rapid filters with floating media is
shown that they have a number of disadvantages, the main among which are:

— large metal consumption of upper-drainage system and as a result high cost of filter;

— low durability of metal elements of DDS;

— filtrate deterioration due to corrosion of metal parts;

— the probability of removal of filter media grains, with an increase of the washing rate;

— high altitude of under media space.

To solve these disadvantages the traditional metal perforated drainage pipes, lattices and meshes
are proposed to replace with drainage of nonmetallic materials without gravel layers. In the case of
correct operation, the durability of these drainages can be increased up to 30 years or more. As a result,
reliability of the system is increased, and the overhaul period is increased in 5 times.

The most promising material, which is widely used in recent years in drainages of rapid filters is
porous polymer concrete which is made on the basis of crushed granite and epoxy resin ED-16 and ED-
20, which is allowed by the Ministry of Health of Ukraine for use in drinking water supply. Epoxy resins
of these brands have a high strength and resistance to aggressive influence of water [7], which is treated
with reagents.

Aggregate size of polymer concrete is selected to provide sufficient capacity of drainage and
prevent the entrainment of filter material.
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The reliability of such structures has been repeatedly proved not only in laboratory conditions, but
also on the existing water treatment plants [8].

In filters with upward flow of water FFM-1 upper-drainage system can be made of porous
polymer concrete slabs that are stacked on a supporting structure, which is a reinforced concrete girders,
and the under-drainage distribution system can be made as a porous of polymer concrete gutter type. The
scheme of such a filter is shown in Fig. 2.
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Figure 2 — The circuit of filter with floating media with upward flow of water:
1 — floating media; 2 — under-drainage system, which is made of porous polymer concrete slabs;
3 — upper-drainage slab of porous polymer concrete; 4 — supply line of contaminated water;
5 — outlet conduit of purified water; 6 — outlet conduit of wash water; 7 — support beams

The proposed devices have several advantages over existing designs:

— prevent the entrainment of the filter material by washing and filtration;

— have no metal elements;

— allow to decrease the height under media space, and, accordingly, the construction height of the
filter;

— improve the reliability and continuity of filters.

One of the main questions that arise when considering the possibility to use porous polymer
concrete drainage in filters FFM is their colmatation of suspension or filter media and selection of
aggregate size of the porous of polymer concrete. As shown in work [9] the colmatation of filter media
grains is greater.

In connection with this task further research is to study the dynamics and the degree of
colmatation of the porous polymer concrete by foamed polystyrene media, as well as the selection of
aggregate size.

Conclusions
— the experience of drainage-distribution system in filters with floating media is studied;
— their basic disadvantages, the main among which are large metal structures, susceptibility to
corrosion, increase resistance during the operation are revealed ;
— construction of drainages based on porous polymer concrete, which are increasing the reliability of
filters and their durability are suggested.
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Ilpozynvnwiii Bukmop Hocughosuu — noxTop TEXHUUECKUX HayK, podeccop Kadeapbl BOAOCHAOKEHHS
Opnecckoif rocyapCcTBEHHON aKkaJeMHUU CTPOUTEIbCTBA U apXUTEKTYPEHI.

Paokoe Muxaun Braoumupoeuu — activpant xadeapbl BogocHaOkeHus: ONeccKoil rocynapcTBEHHOM
aKaJeMIH CTPOUTENHCTBA H APXUTEKTYPHI.

Ipozynvuuii Bikmop Hocunosuu — 1OKTOp TeXHiuHMX Hayk, Tpodecop KadeapH BOIONOCTAYAHHS
OnecwKoi AepKaBHOI akaneMii OyIiBHUIITBA Ta apXiTEKTYPH.

Paokoe Muxaiino Bonooumupoeuu — acmuipant kadenpw BomomoctadaHHsA OechKoi Iep)KaBHOI
akazaeMii OyliBHUIITBA Ta apXiTEKTYpH.
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