pecialni filtry 4. Special filters

4.1. Flltl’y Filtrazur 4.1. Filtrazur filters

Filtry Filtrazur maji nsledujici vlastnosti: Filtrazur filters have the following characteristics

- filtra¢ni prostfedek Médiaflo, sestavajici z - afiltering media, Médiaflo consisting of
pénového polystyrenu ma sypnou objemovou expanded polystyrene having an apparent
hmotnost 40 az 60 kg.m™ density of 40 to 60 kg /m?;

a filtering media that is 1.0 to 1.5 m deep;
a filtering media having an effective size
that is usually close to 1.1 mm (range:
0.55 to 1.7 mm) and an extremely low
uniformity coefficient of approximately
1.2to0 1.3;

inlet through a channel positioned beneath
the filter floor, and filtered water
collection through a nozzle floor followed
by a weir;

a backwash water tank (usually 80 cm)
located above the nozzle floor and a depth
of approximately 1.50 m of water beneath
the filter bed used to expand the filtering
media during the wash stage;

a countercurrent backwash during which
the filtering media expands, the water
travelling downwards as the filter empties
out rapidly at a flow rate of approximately
70 m®.h™.m? , depending on Mediaflo
granulometry. Additional washing energy
is supplied by water jets diffused through
an agitation screen, at a flow rate of
between 7 and 25 m*>.h™.m?,

- filtra¢ni vrstva filtra¢niho prostiedku je 1.0 az
1.5 m hluboka;

- filtra¢ni prostfedek ma efektivni zrnitost
obvykle blizko hodnoty 1.1 mm (rozsah: 0.55
az 1.7 mm) a extrémné nizkou hodnotu
koeficientu stejnomérnosti (UC) 1.2 az 1.3;

- pritok kanalem umisténym pod dnem filtru a
jimani prefiltrované vody ptes "stropni hubici"
nasledovanou hrazi s prepadem;

- vodni nadrz se zasobou vody pro zpétné
proplachovani (obvykle 80 cm) umisténa nad
"stropni hubici" a hloubka ptiblizné 1.5 metru
vody pod filtra¢ni vrstvou pouzivanou pro expanzi
filtra¢niho prostiedku v pribéhu propirani;

- protiproud, béhem néhoz dochazi k expanzi
filtra¢niho prostfedku proudem vody smérem dolu,
pri¢emz dochazi k rychlému vyprazdiovani filtru
rychlosti pfiblizné 70 m*.h™.m?, v zavislosti na
zrnitosti Médiaflo. Dodate¢na propiraci
energie je doddvana vodnimi tryskami s
proudem vody rozptylenym vibracnim sitem
pii priutokové rychlosti v rozmezi 7 az

25 m>.ht.m?.

a. FILTRATION PHASE a. FILTRATION PHASE

e, pu
4 () 4 Ry
i
Y y
.. LN z i R e - = |
b. WASH PHASE b. WASH PHASE

1. Mediaflo 5. Wash valve 1. Mediaflo 5. Wash valve

2. Water tc reated inlet valve 6. Wash siphon 2. Water to be treated inlet valve 6. Wash siphon

3. Supply collection channel 7. Unpriming loop 3. Supply and collection channel 7. Unpriming loop
4. Agitation screen inlet valve 8. Agitation screen 4. Agitation screen inlet valve 8. Agitation screen

Figure 17. Filtrazur Schematic diagram Figure 17. Filtrazur Schematic diagram
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. Zpétné proplachovani

9

P y7 je dosazeno maximalni vysky hladiny v
jedné komote, aktivuje se systém zpetného
proplachovani: ptivodni sifon (2) je odstaven
otevienim ventilu (7). Hladina vody pak zpatky
poklesne na uroven piepadu hraze (6). Zbyvajici
komory pokracuji ve filtraci.

Kdyz se ventil (8) zavie, proplachovaci sifon (9)
je ptipojen k podtlakové komote (10). V disledku
toho stoupa voda uvnitf sifonu, jak ze sbérné
nadrze, tak z centralniho sloupce (kolony) filtru,
dokud neni systém pfipraven.

Proplachovaci voda, dodavana z hlavni nadrze
filtrované vody pak protéka zpatky skrz filtracni
material a je jimana do nadrze (11), a pak proteka
pres vypoustéci sifon (9) do odtokt (13).

Kdyz je filtra¢ni material Cisty, bude sifon (9)
otevienim ventilu (8) odstaven. Faze "filtrovani"
pokracuje, kdyz dojde k uzavieni ventilu (7) a
piivodni sifon (2) je opét pfipraven.

Cell in filtration phase Cell in backwash phase

1. Water to be filtered inlet 8. Wash siphon actuator valve
2. Inlet siphon 9. Wash siphon
3. Inlet chamber 10. Vacuum chamber

4, Inlet weir 1. Backwash water collection trough
6. Filtered water outlet chamber 12. Sand

6, Filtered water outlet weir 13. Backwash water drain

7. Inlet siphon actuator valve

Figure 18. Greenleaf filter - Schematic diagram

Obrazek18.

Ptivod surové vody

Ptivodni sifon

Ptivodni komora

Sjednocujici hraz s prepadem

Vystupni komora na filtrovanou vodu
Vystupni hraz s ptrepadem filtrované vody
Regula¢ni ventil ptivodniho sifonu
Regulacni ventil proplachovaciho sifonu
Proplachovaci sifon

10. Podtlakova komora

11. Sbérné nadrz proplachovaci vody

12. Pisek

13. Odtok proplachovaci vody

CoNoOR~WNE

4.2.2. Backwash
When the maximum level is achieved on one <
a backwash is activated: the cell's inlet siphon (2)
is unprimed by valve (7) opening. The water level
then falls back to weir level (6). The remaining
cells continue to operate.

When valve (8) closes, the washing siphon (9) is
connected to the vacuum chamber (10).
Therefore, water rises inside the siphon from both
the wash water collection tank and from the
filter's central column, until the system is primed.
The wash water, supplied from the general
filtered water tank, then backflows through the
filter media and is collected by a trough (11)
before passing through a siphon (9) for discharge
to the drains (13).

When the filtering media is clean, the siphon (9)
will be unprimed as valve (8) opens. The
"filtration™ phase is resumed when valve (7)
closes and the inlet siphon (2) is once again
primed.

Cellin filtration phase Cell in backwash phase

1. Water to be filtered inlet 8. Wash siphon actuator valve
2. Inlet siphon 9. Wash siphon
3. Inlet chamber 10. Vacuum chamber

4, Inlet weir 1. Backwash water collection trough
5. Filtered water outlet chamber 12. Sand

6. Filtered water outlet weir 13. Backwash water drain

7. Inlet siphon actuator valve

Figure 18. Greenleaf filter - Schematic diagram

Figure 18.

1.Water to be filtered inlet
2.Inlet siphon

3.Inlet chamber

4.Inlet weir

5.Filtered water outlet chamber
6.Filtered water outlet weir
7.Inlet siphon actuator valve
8.Wash siphon actuator valve
9.Wash siphon

10.Vacuum chamber
11.Backwash water collection trough
12.Sand

13.Backwash water drain
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iltry ABW (obrazek 19 a fotografie 9)

ry ABW (automatické zpétné proplachovani)
jsou piskové filtry, u kterych je kazda komora
filtru automaticky proplachovana (viz kapitola 3
§ 5.); tyto filtry se pouzivaji v upravnach pitné
vody a procesni vody a zejména tercidlnich
stupnich komunélnich a pramyslovych ¢isticek
odpadnich vod. (primarni = sedimentacni,
sekundarni = biologické, tercialni = finalni
docisténi).

Konstrukce ABW filtru se spoléha za normalnich
provoznich podminek na velmi melké pronikani
srazenych vloc¢ek necistot do filtracniho materialu
(znecisténi se omezuje na 5 az 10 centimetra
filtra¢ni vrstvy) (jemna zrnitost filtracniho
materialu s kratkym filtracnim cyklem), coZz ma
za nasledek malou tlakovou ztratu (15 az 25 cm
vodniho sloupce). Tato vlastnost ptedstavuje
hlavni vyhodu pfi renovaci stavajicich Cisticek,
protoze tento konstrukéni typ filtru mtize byt
casto jednoduse vlozen do hydraulického profilu
star$i CistiCky bez potteby preCerpavani vody
(nizsi naklady na energii a nebezpeci naruseni
filtracni vrstvy).

Aby se udrzela nizka ztrata tlaku, je filtr ABW
automaticky proplachovan, a to v relativné
kratkych ¢asovych intervalech. Filtracni vrstva
ABW filtru je rozdélena do komor: automaticky
mechanismus proplachuje nepfetrzité jednu
komoru za druhou, pfi¢emz prave
neproplachované komory zlistavaji v rezimu
filtrovani vody.

. Raw water inlet 8. Wash water suction hood

1

2. Water to be filtered channel 9, Wash water discharge pipe
3. Water to be filtered inlet opening 10. Wash water outlet

4, Filtered water outlet or wash water inlet 11. Travelling bridge

5. Filtered water channel 12. Motor drive

6. Filtered water outlet 13. Electrical cabinet

7. Wash water delivery pump

Figure 19. ABW filter - Schematic diagram

4.3. ABW filters (figure 19 and photo 9) ¢
The ABW (Automatic BackWash) filters are <
filters where each "compartment™ is washed
automatically (see chap. 3 § 5.); these filters are
used in drinking or process water production and,
in mainly, in the tertiary treatment of urban oft
industrial wastewater.

The ABW filter design relies on a very shallow
floc penetration into the filtering media (fouling
restricted to the initial 5 to 10 cm of the media),
under normal operating conditions (fine media,
short cycle), resulting in low head losses (15 to
25 cm of WC). This feature constitutes a major
advantage when "refurbishing” existing plants
because this type of filter can often be inserted
into the plant's hydraulic profile without the need
for pumping (limiting energy costs and the
danger of the floe breaking up).

In order to maintain this low head loss, the ABW
filter is washed automatically and at relatively
frequent intervals. The ABW filter bed is divided
into compartments: an automatic mechanism
washes each compartment in succession while the
rest remain in service.

Raw water inlet 8, Wash water suction hood

1

2. Water 1o be filtered channel 9, Wash water discharge pipe
3. Water to be filtered inlet opening 10. Wash water outlet

4, Filtered water outlet or wash water inlet 11. Travelling bridge

5. Filtered water channel 12. Motor drive

6. Filtered water outlet 13. Electrical cabinet

7. Wash water delivery pump

Fiqure 19. ABW filter — Schematic diagram
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Degremotuv soustfedny (koaxialni) sifon a jeho
priméSovaci jednotka (obrazek 23) jsou pouzity
pro regulaci vysky hladiny. PfiméSovaci jednotka
predstavuje métici a regulacni jednotku a sifon
regulacni zatizeni.

Figure 23. Control using a
partialised siphon

Figure 24. Principle of a partialised
sivhon

m Sifon

Tato jednotka se sklada ze dvou soustiednych
potrubi. Proud vody jde z vnitini vétve do vnéjsi
vétve.

Kdyz je shora ptiveden vzduch, je vlecen
proudem vody do dolni vétve, kde je hustota
smesi vzduch - voda snizena, coz omezi podtlak v
hrdle. Bez piimichani vzduchu se podtlak v hrdle
rovna, béhem poklesu tlaku v dolni vétvi,
hodnoté "H", ktera je dana rozdilem mezi
hladinou ptefiltrované vody a hladinou
ptefiltrované vody v komote. S pfiméesi vzduchu
je tento rozdil omezen na hodnotu "h1", ktera se
rovna ucinku hladiny "H" smési vody se
vzduchem. Rozdil H-h1 = h2 ptedstavuje pokles
tlaku v disledku mnozstvi ptivadéného vzduchu
(obrazek 24).

Pokud hodnota hl piedstavuje pokles tlaku s
Cistym filtrem, zpsobeny piivodem priitoku
vody piefiltrované pies filtra¢ni vrstvu, stropni
konstrukce a vystupni potrubi prefiltrované vody
do hrdla sifonu, h2 ptedstavuje ptipustnou
hloubku znecisténi pro danou filtra¢ni vrstvu.

5.2.2. Filter rate controllers
5.2.2.1. Level control using siphons

The Degremont concentric siphon and its
partialisation unit (figure 23) are used for level
control. The partialisation unit constitutes a
measuring and control unit and the siphon is a
control unit.

Figure 23. Control using a
partialised siphon

Figure 24. Principle of a partialised
sivhon

m Siphon

This unit consists of two concentric tubes. Flow
goes from the inner branch to the outer branch.
When air is injected into the top, it is drawn by
the water into the downstream branch where the
air-water mixture density is lowered, this
reducing the vacuum in the neck. Without
partialisation air, the vacuum at the neck is equal,
to within the pressure drop in the downstream
branch, to the height "H" which is the difference
between the filtered water level and the
downstream filtered water chamber level. With
air partialisation, this difference is reduced to
height "h;, equal to the product of "H" by the
water-air mix density. The difference H — hl = h2
represents the pressure drop thus created by the
air input (figure 24).

If hl, represents the pressure drop, with a clean
filter, caused by the passage of the flow to be
filtered through the filtering bed, the floor and the
filtered water outlet pipe to the siphon neck, h2
represents the fouling depth available for the
filtering bed.
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