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(57) Ðåôåðàò:
Èçîáðåòåíèå îòíîñèòñ  ê óñòàíîâêàì äë 

ðàçäåëåíè  ìàòåðèàëîâ, ñìåøàííûõ â òåêó÷åé
ôèëüòðóåìîé ñðåäå, â òîì ÷èñëå è äë  î÷èñòêè
æèäêèõ ñðåä, è ìîæåò áûòü èñïîëüçîâàíî íà
î÷èñòíûõ ñòàíöè õ ìàëîé ïðîèçâîäèòåëüíîñòè, à
òàêæå â ìîáèëüíûõ î÷èñòíûõ óñòàíîâêàõ. Ñïîñîá
ýêñïëóàòàöèè ôèëüòðóþùåé óñòàíîâêè çàêëþ÷àåòñ 
â òîì, ÷òî òåêó÷óþ ôèëüòðóåìóþ ñðåäó ïðîïóñêàþò
÷åðåç îäíîðîäíûé ñîðáåíò, ðàçìåùåííûé â
îäèíàêîâûõ ñìåííûõ êàññåòàõ, ðàñïîëîæåííûõ ïî
õîäó ñðåäû, ïîñëå íàñûùåíè  ñîðáåíòà äî
çàäàííîé ñòåïåíè ïðèîñòàíàâëèâàþò
ôèëüòðîâàíèå è ðåãåíåðèðóþò ñîðáåíò,
îäíîâðåìåííî âî âñåõ êàññåòàõ ïðè äâèæåíèè
ðåãåíåðèðóþùåé ñðåäû â íàïðàâëåíèè ïðîòèâ õîäà
ôèëüòðóåìîé ñðåäû, äî âîññòàíîâëåíè 
ìèíèìàëüíî äîïóñòèìîé íà÷àëüíîé ÷èñòîòû, à
çàòåì âîçîáíîâë þò ôèëüòðîâàíèå. Ôèëüòðóåìóþ
ñðåäó ïðîïóñêàþò äâóõñòóïåí÷àòî ÷åðåç êàññåòû ñ
ñîðáåíòîì, ðàñïîëîæåííûå ñ âîçìîæíîñòüþ
çàìåíû è ïåðåñòàíîâêè â òðåõ îáùèõ äë  êàññåò
êîðïóñàõ, ïðè ýòîì íà ïåðâîé ñòóïåíè óñòàíîâêè
ñðåäó ïðîïóñêàþò äâóì  ïàðàëëåëüíûìè ïîòîêàìè,
à íà âòîðîé ñòóïåíè - åäèíûì ïîòîêîì, ïðè÷åì
ôèëüòðóåìóþ ñðåäó íà ïåðâîé ñòóïåíè óñòàíîâêè
ïðîïóñêàþò ÷åðåç ñîðáåíò ñî ñêîðîñòüþ â äâà ðàçà
ìåíüøåé, ÷åì íà âòîðîé ñòóïåíè. Ïîñëå íàñûùåíè 
ñîðáåíòà ïåðâîé ïî õîäó ñðåäû êàññåòû äî

ñîñòî íè , ïðè êîòîðîì îí òåð åò âîçìîæíîñòü ê
âîññòàíîâëåíèþ ìèíèìàëüíî äîïóñòèìîé
íà÷àëüíîé ÷èñòîòû ôèëüòðóåìîé ñðåäû, óäàë þò
èç êîðïóñà ýòó êàññåòó äë  çàìåíû ñîðáåíòà,
ïåðåñòàâë þò íà îñâîáîäèâøååñ  ìåñòî
ñëåäóþùóþ ïî õîäó ñðåäû êàññåòó, íà åå ìåñòî -
ñëåäóþùóþ ïî õîäó ñðåäû è äàëåå â òîì æå
ïîð äêå, íà ïîñëåäíåå ïî õîäó ôèëüòðóåìîé ñðåäû
â ïåðâîé ñòóïåíè îñâîáîäèâøååñ  ìåñòî
óñòàíàâëèâàþò ïåðâóþ ïî õîäó ôèëüòðóåìîé ñðåäû
êàññåòó èç âòîðîé ñòóïåíè, íà åå ìåñòî -
ñëåäóþùóþ ïî õîäó ôèëüòðóåìîé ñðåäû è äàëåå â
òîì æå ïîð äêå, à íà ïîñëåäíåå ïî õîäó ñðåäû
îñâîáîäèâøååñ  ìåñòî óñòàíàâëèâàþò êàññåòó ñî
ñâåæèì ñîðáåíòîì. Ôèëüòðóþùà  óñòàíîâêà äë 
ðàçäåëåíè  ìàòåðèàëîâ, ñìåøàííûõ â òåêó÷åé
ôèëüòðóåìîé ñðåäå ñîäåðæèò îäèíàêîâûå ñìåííûå
êàññåòû ñ ñîðáåíòîì, ðàñïîëîæåííûå ïî õîäó
ôèëüòðóåìîé ñðåäû, êàññåòû ðàñïîëîæåíû ñ
âîçìîæíîñòüþ çàìåíû è ïåðåñòàíîâêè â òðåõ
îáùèõ äë  êàññåò êîðïóñàõ ñ ôîðìèðîâàíèåì äâóõ
ñòóïåíåé, ïåðâà  èç êîòîðûõ âûïîëíåíà ñ äâóì 
êîðïóñàìè, ïðèñîåäèíåííûìè ïàðàëëåëüíî ïî õîäó
ôèëüòðóåìîé ñðåäû, è âòîðà  - ñ îäíèì êîðïóñîì,
äë  ôîðìèðîâàíè  â ïåðâîé ñòóïåíè ñêîðîñòè
ôèëüòðóåìîé ñðåäû â äâà ðàçà ìåíüøåé, ÷åì âî
âòîðîé. Â ðåçóëüòàòå äîñòèãàåòñ  ïîâûøåíèå
ýôôåêòèâíîñòè èñïîëüçîâàíè  ñîðáåíòà
ôèëüòðóþùåé óñòàíîâêè. 2 í. è 1 ç.ï. ô-ëû, 1 èë.
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(54) METHOD OF FILTERING PLANT OPERATION AND KUDRYAVTSEV FILTERING PLANT

(57) Abstract: 
FIELD: technological processes.
SUBSTANCE: invention is related to plants for

separation of materials that are mixed in fluid
filtering medium, also for purification of liquid
mediums and may be used in treatment stations of
low capacity, as well as in mobile treatment
plants. Method of filtering plant operation
consists in the following: liquid filtering
medium is run through homogeneous sorbent, which
is placed in two identical changeable cassettes,
which are installed along the medium flow, after
sorbent has been saturated up to present extent,
filtering is interrupted and sorbent is
regenerated, at the same time in all cassettes,
while regenerating medium is moving opposite to
filtering medium flow, until minimum permissible
initial purity is restored, and then filtering is
recommenced. Filtered medium is run in two stages
through cassettes with sorbent, which are
installed with possibility of replacement and
shifting in three casings that are common for all
cassettes, at that at the first stage of plant
medium is run in two parallel flows, and at the
second stage - with single flow, at that
filtering medium at the first stage of plant
medium is run through sorbent with the rate that
is twice less than at the second stage. After
sorbent of the first cassette along the flow is
saturated up to condition, at which it loses its

ability for regeneration of minimum permissible
initial purity of filtered medium, this cassette
is removed from the casing for sorbent
replacement, the next cassette along the medium
flow is shifted to vacated place, in its place
the next one along medium flow is installed and
further in the same order, in the last vacated
place along the filtered medium flow at the first
stage the first cassette along the filtered
medium flow from the second stage is installed,
in its place - the next one along the filtered
medium flow and further in the same order, and in
the last vacated place along the medium flow
cassette with fresh sorbent is installed.
Filtering plant for separation of materials that
are mixed in fluid filtered medium consists of
identical replaceable cassettes with sorbent,
which are installed with the possibility of
replacement and shifting in three casings that
are common for all cassettes with formation of
two stages, the first of which is made with two
casings that are connected in parallel according
to filtered medium flow, and the second one -
with single casing, for generation of filtered
medium rate in the first stage two times lower
than in the second one.

EFFECT: increase of sorbent using efficiency
of filtering plant.

3 cl, 1 dwg
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Èçîáðåòåíèå îòíîñèòñ  ê óñòàíîâêàì äë  ðàçäåëåíè  ìàòåðèàëîâ, ñìåøàííûõ â òåêó÷åé
ôèëüòðóåìîé ñðåäå, â òîì ÷èñëå è äë  î÷èñòêè æèäêèõ ñðåä, è ìîæåò áûòü èñïîëüçîâàíî
íà î÷èñòíûõ ñòàíöè õ ìàëîé ïðîèçâîäèòåëüíîñòè, à òàêæå â ìîáèëüíûõ î÷èñòíûõ
óñòàíîâêàõ.

Èçâåñòåí ñïîñîá ýêñïëóàòàöèè ôèëüòðóþùåé óñòàíîâêè, çàêëþ÷àþùèéñ  â òîì, ÷òî äë 
ðàçäåëåíè  ìàòåðèàëîâ, ñìåøàííûõ â òåêó÷åé ôèëüòðóåìîé ñðåäå, ïîñëåäíþþ ïðîïóñêàþò
÷åðåç îäíîðîäíûé ñîðáåíò, ïîñëå íàñûùåíè  ñîðáåíòà äî çàäàííîé ñòåïåíè
ïðèîñòàíàâëèâàþò ôèëüòðîâàíèå è ðåãåíåðèðóþò ñîðáåíò äî âîññòàíîâëåíè  ìèíèìàëüíî
äîïóñòèìîé íà÷àëüíîé ÷èñòîòû, çàòåì âîçîáíîâë þò ôèëüòðîâàíèå, ïðè÷åì ñîðáåíò
ðàçìåùàþò â îäèíàêîâûõ ñìåííûõ êàññåòàõ, ðàñïîëîæåííûõ ïîñëåäîâàòåëüíî ïî õîäó
ñðåäû (ñì., àâòîðñêîå ñâèäåòåëüñòâî SU ¹466029, êë. Â01D 25/02, 05.04.1975).

Èç ýòîãî æå àâòîðñêîãî ñâèäåòåëüñòâà èçâåñòíà ôèëüòðóþùà  óñòàíîâêà äë  î÷èñòêè
âîäû, ñîäåðæàùà  ñåêöèè (êàññåòû), êàæäà  èç êîòîðûõ èìååò êîðïóñ, óñòàíîâëåííóþ ñ
çàçîðîì îò åãî ñòåíîê åìêîñòü ñ ïåðôîðèðîâàííûì äíèùåì, çàïîëíåííóþ ôèëüòðóþùåé
çàãðóçêîé, îòâåðñòè  â âåðõíåé ÷àñòè äë  ïåðåëèâà èçáûòî÷íîé âîäû è ýëåìåíòû äë 
óñòàíîâêè ñåêöèé îäíà íà äðóãîé.

Â óêàçàííûõ âûøå ñïîñîáå ýêñïëóàòàöèè ôèëüòðóþùåé óñòàíîâêè è ñàìîé óñòàíîâêå
äîïóñêàåòñ  êàê ñîâìåñòíà  ðàáîòà êàññåò, òàê è îòêëþ÷åíèå îäíîé èç êàññåò äë 
ðåãåíåðàöèè âî âðåì  ðàáîòû äðóãèõ, íî íå ïðåäóñìîòðåíî èçìåíåíèå ïîð äêà
ðàññòàíîâêè êàññåò.

Íåäîñòàòêîì óêàçàííîãî ñïîñîáà  âë åòñ  òî, ÷òî ïîñëå ðåãåíåðàöèè èëè çàìåíû
ñîðáåíòà â êàêîé-ëèáî îäíîé êàññåòå ñëåäóþùà  ïî õîäó ñðåäû êàññåòà ñòàíîâèòñ 
èñòî÷íèêîì çàãð çíåíè  äë  ñðåäû, ïðîøåäøåé ÷åðåç ïðåäûäóùóþ ñòóïåíü, òî åñòü
èñïîëüçîâàíèå ñîðáåíòà è ðåãåíåðèðóþùèõ ñðåäñòâ íåýôôåêòèâíî. Åñëè æå çàìåíó
ñîðáåíòà âûïîëí òü îäíîâðåìåííî äë  âñåõ êàññåò, òî ñòåïåíü íàñûùåíè  óäàë åìîãî
ñîðáåíòà áóäåò ðàçëè÷íà â ðàçëè÷íûõ êàññåòàõ, òî åñòü è â ýòîì ñëó÷àå èñïîëüçîâàíèå
ñîðáåíòà áóäåò íåýôôåêòèâíûì.

Íàèáîëåå áëèçêèì ê èçîáðåòåíèþ  âë åòñ  ñïîñîá ýêñïëóàòàöèè ôèëüòðóþùåé
óñòàíîâêè, çàêëþ÷àþùèéñ  â òîì, ÷òî ôèëüòðóåìóþ ñðåäó ïðîïóñêàþò ÷åðåç îäíîðîäíûé
ñîðáåíò, ðàçìåùåííûé â îäèíàêîâûõ ñìåííûõ êàññåòàõ, ðàñïîëîæåííûõ ïîñëåäîâàòåëüíî
ïî õîäó ñðåäû, ïîñëå íàñûùåíè  ñîðáåíòà äî çàäàííîé ñòåïåíè ïðèîñòàíàâëèâàþò
ôèëüòðîâàíèå è ðåãåíåðèðóþò ñîðáåíò äî âîññòàíîâëåíè  ìèíèìàëüíî äîïóñòèìîé
íà÷àëüíîé ÷èñòîòû, à çàòåì âîçîáíîâë þò ôèëüòðîâàíèå (ñì. ïàòåíò RU ¹2073551, êë.
B01D 24/10, 20.02.1997).

Èç óêàçàííîãî âûøå ïàòåíòà èçâåñòíà íàèáîëåå áëèçêà  ê èçîáðåòåíèþ ôèëüòðóþùà 
óñòàíîâêà äë  î÷èñòêè âîäû ñ ðàñïîëîæåííûìè îäíà íàä äðóãîé êàññåòàìè ñ ñîðáåíòîì,
âûïîëíåííûìè â âèäå ðàñïîëîæåííûõ îäíà â äðóãîé åìêîñòåé (êàññåò), ïðè÷åì âíåøí  
ñíàáæåíà ñðåäñòâîì äë  óñòàíîâêè êàññåò îäíà íà äðóãóþ è èõ ñí òè .

Â ýòîé êîíñòðóêöèè äîñòèæèìî èñêëþ÷åíèå ïðîìåæóòî÷íîãî êîíòàêòà ôèëüòðóåìîé
ñðåäû ñ àòìîñôåðîé, íî íåâîçìîæíà ïåðåñòàíîâêà êàññåò îòíîñèòåëüíî äðóã äðóãà, ÷òî
ñíèæàåò ýôôåêòèâíîñòü èñïîëüçîâàíè  êàññåò ñ ñîðáåíòîì. Ïðåäóñìîòðåíà òàêæå
ïàðàëëåëüíà  ðàáîòà ñåêöèé ïðè «çàëïîâîì» ðàñõîäå ôèëüòðóåìîé ñðåäû, íî ïðè ëþáîì
ðåæèìå ðàáîòû ñêîðîñòü äâèæåíè  ñðåäû â çàãð çíåííûõ ñëî õ ñîðáåíòà è â áîëåå ÷èñòûõ
ñëî õ îäèíàêîâà. Äë  ïîâûøåíè  ýôôåêòèâíîñòè èñïîëüçîâàíè  ñîðáåíòà æåëàòåëüíî
óñòàíîâèòü ñêîðîñòü äâèæåíè  ñðåäû â çàãð çíåííûõ ñëî õ ñîðáåíòà ìåíüøåé, ÷åì â áîëåå
÷èñòûõ ñëî õ.

Çàäà÷åé, íà ðåøåíèå êîòîðîé íàïðàâëåíî íàñòî ùåå èçîáðåòåíèå,  âë åòñ  ñîçäàíèå
êîíñòðóêöèè ôèëüòðóþùåé óñòàíîâêè è îðãàíèçàöè  ñïîñîáà åå ýêñïëóàòàöèè, ïðè êîòîðîì,
âî-ïåðâûõ, êàññåòó ñ ñîðáåíòîì ìåí þò òîëüêî ïîñëå òîãî, êàê îíà òåð åò ñïîñîáíîñòü
âîññòàíàâëèâàòü ôèëüòðóþùóþ ñðåäó (ñîðáåíò) äî ìèíèìàëüíî äîïóñòèìîé íà÷àëüíîé
÷èñòîòû, à âî-âòîðûõ, óñòàíàâëèâàþò ñêîðîñòü äâèæåíè  ñðåäû â çàãð çíåííûõ ñëî õ
ñîðáåíòà ìåíüøåé, ÷åì â áîëåå ÷èñòûõ ñëî õ.

Òåõíè÷åñêèì ðåçóëüòàòîì, äîñòèãàåìûì ïðè ðåàëèçàöèè èçîáðåòåíè ,  âë åòñ 
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ïîâûøåíèå ýôôåêòèâíîñòè èñïîëüçîâàíè  ñîðáåíòà ôèëüòðóþùåé óñòàíîâêè
Óêàçàííà  çàäà÷à ðåøàåòñ , à òåõíè÷åñêèé ðåçóëüòàò äîñòèãàåòñ  â ÷àñòè ñïîñîáà, êàê

îáúåêòà èçîáðåòåíè , çà ñ÷åò òîãî, ÷òî ñïîñîá ýêñïëóàòàöèè ôèëüòðóþùåé óñòàíîâêè
çàêëþ÷àåòñ  â òîì, ÷òî òåêó÷óþ ôèëüòðóåìóþ ñðåäó ïðîïóñêàþò ÷åðåç îäíîðîäíûé
ñîðáåíò, ðàçìåùåííûé â îäèíàêîâûõ ñìåííûõ êàññåòàõ, ðàñïîëîæåííûõ ïî õîäó ñðåäû,
ïîñëå íàñûùåíè  ñîðáåíòà äî çàäàííîé ñòåïåíè ïðèîñòàíàâëèâàþò ôèëüòðîâàíèå è
ðåãåíåðèðóþò ñîðáåíò äî âîññòàíîâëåíè  ìèíèìàëüíî äîïóñòèìîé íà÷àëüíîé ÷èñòîòû, à
çàòåì âîçîáíîâë þò ôèëüòðîâàíèå, ôèëüòðóåìóþ ñðåäó ïðîïóñêàþò äâóõñòóïåí÷àòî ÷åðåç
êàññåòû ñ ñîðáåíòîì, ðàñïîëîæåííûå ñ âîçìîæíîñòüþ çàìåíû è ïåðåñòàíîâêè â òðåõ
îáùèõ äë  êàññåò êîðïóñàõ, ïðè ýòîì íà ïåðâîé ñòóïåíè óñòàíîâêè ñðåäó ïðîïóñêàþò
äâóì  ïàðàëëåëüíûìè ïîòîêàìè, à íà âòîðîé ñòóïåíè - åäèíûì ïîòîêîì, ïðè÷åì
ôèëüòðóåìóþ ñðåäó íà ïåðâîé ñòóïåíè óñòàíîâêè ïðîïóñêàþò ÷åðåç ñîðáåíò ñî ñêîðîñòüþ â
äâà ðàçà ìåíüøåé, ÷åì íà âòîðîé ñòóïåíè, ïîñëå íàñûùåíè  ñîðáåíòà ïåðâîé ïî õîäó
ñðåäû êàññåòû äî ñîñòî íè , ïðè êîòîðîì îí òåð åò âîçìîæíîñòü ê âîññòàíîâëåíèþ
ìèíèìàëüíî äîïóñòèìîé íà÷àëüíîé ÷èñòîòû ôèëüòðóåìîé ñðåäû, óäàë þò èç êîðïóñà ýòó
êàññåòó äë  çàìåíû ñîðáåíòà, ïåðåñòàâë þò íà îñâîáîäèâøååñ  ìåñòî ñëåäóþùóþ ïî õîäó
ñðåäû êàññåòó, íà åå ìåñòî - ñëåäóþùóþ ïî õîäó ñðåäû è äàëåå â òîì æå ïîð äêå, íà
ïîñëåäíåå ïî õîäó ôèëüòðóåìîé ñðåäû â ïåðâîé ñòóïåíè îñâîáîäèâøååñ  ìåñòî
óñòàíàâëèâàþò ïåðâóþ ïî õîäó ôèëüòðóåìîé ñðåäû êàññåòó èç âòîðîé ñòóïåíè, íà åå ìåñòî
- ñëåäóþùóþ ïî õîäó ôèëüòðóåìîé ñðåäû è äàëåå â òîì æå ïîð äêå, à íà ïîñëåäíåå ïî
õîäó ñðåäû îñâîáîäèâøååñ  ìåñòî óñòàíàâëèâàþò êàññåòó ñî ñâåæèì ñîðáåíòîì.

Ðåãåíåðàöè  ñîðáåíòà ìîæåò áûòü âûïîëíåíà îäíîâðåìåííî âî âñåõ êàññåòàõ ïðè
äâèæåíèè ðåãåíåðèðóþùåé ñðåäû ïî âñåì êàññåòàì â íàïðàâëåíèè ïðîòèâ õîäà
ôèëüòðóåìîé ñðåäû.

Óêàçàííà  çàäà÷à ðåøàåòñ , à òåõíè÷åñêèé ðåçóëüòàò äîñòèãàåòñ  â ÷àñòè óñòðîéñòâà,
êàê îáúåêòà èçîáðåòåíè , çà ñ÷åò òîãî, ÷òî ôèëüòðóþùà  óñòàíîâêà äë  ðàçäåëåíè 
ìàòåðèàëîâ, ñìåøàííûõ â òåêó÷åé ôèëüòðóåìîé ñðåäå, ñîäåðæèò îäèíàêîâûå ñìåííûå
êàññåòû ñ ñîðáåíòîì, ðàñïîëîæåííûå ïî õîäó ôèëüòðóåìîé ñðåäû, êàññåòû ðàñïîëîæåíû ñ
âîçìîæíîñòüþ çàìåíû è ïåðåñòàíîâêè â òðåõ îáùèõ äë  êàññåò êîðïóñàõ ñ ôîðìèðîâàíèåì
äâóõ ñòóïåíåé, ïåðâà  èç êîòîðûõ âûïîëíåíà ñ äâóì  êîðïóñàìè, ïðèñîåäèíåííûìè
ïàðàëëåëüíî ïî õîäó ôèëüòðóåìîé ñðåäû, è âòîðà  - ñ îäíèì êîðïóñîì, äë  ôîðìèðîâàíè 
â ïåðâîé ñòóïåíè ñêîðîñòè ôèëüòðóåìîé ñðåäû â äâà ðàçà ìåíüøåé, ÷åì âî âòîðîé.

Â õîäå èññëåäîâàíè  áûëî óñòàíîâëåíî, ÷òî ìîæíî äîáèòüñ  òàêîãî ðåæèìà
ýêñïëóàòàöèè ôèëüòðóþùåé óñòàíîâêè, ïðè êîòîðîì èç óñòàíîâêè óäàë þò ëèøü ïåðâóþ
êàññåòó ïî õîäó ôèëüòðóåìîé ñðåäû, ò.å. êàññåòó, êîòîðà  èìååò íàèáîëüøóþ ñòåïåíü
íàñûùåíè , à ïîñëåäîâàòåëüíà  ïåðåñòàíîâêà êàññåò ñ ñîðáåíòîì ïîçâîë åò ñîõðàíèòü
ïîð äîê êàññåò ïî ñòåïåíè èõ íàñûùåíè  îòíîñèòåëüíî õîäà ôèëüòðóåìîé ñðåäû.

Ïðè äâóõñòóïåí÷àòîì ôèëüòðîâàíèè â îäíîðîäíîì ñîðáåíòå ñî ñêâîçíîé ïðîòèâîòî÷íîé
ðåãåíåðàöèåé ñêîðîñòü ôèëüòðóåìîé ñðåäû â ïåðâîé ñòóïåíè öåëåñîîáðàçíî óñòàíîâèòü â
äâà ðàçà ìåíüøå, ÷åì âî âòîðîé ñòóïåíè. Ýòî ñâ çàíî ñ òåì, ÷òî ñîðáåíò ïåðâîé ñòóïåíè
èñïûòûâàåò áîëüøóþ íàãðóçêó, ÷åì ñîðáåíò âòîðîé ñòóïåíè, è ïîýòîìó âîçðàñòàåò
âåðî òíîñòü «ïðîñêîêà» îòäåë åìîãî îò ôèëüòðóåìîé ñðåäû ìàòåðèàëà. Â õîäå
ïðîâåäåííûõ ýêñïåðèìåíòîâ íàèáîëåå ýôôåêòèâíîå èñïîëüçîâàíèå ñîðáåíòà áûëî
äîñòèãíóòî ïðè ñíèæåíèè ñêîðîñòè ôèëüòðóåìîé ñðåäû â ïåðâîé ñòóïåíè â äâà ðàçà ïî
ñðàâíåíèþ ñî ñêîðîñòüþ ôèëüòðóåìîé ñðåäû âî âòîðîé ñòóïåíè, ïðè÷åì äàííûé ðåæèì
òå÷åíè  äîñòàòî÷íî ëåãêî îðãàíèçîâàòü ñ ãèäðàâëè÷åñêîé òî÷êè çðåíè  ïóòåì ðàçìåùåíè 
êàññåò ñ ñîðáåíòîâ ïåðâîé ñòóïåíè â äâóõ ïàðàëëåëüíî ïîäêëþ÷åííûõ ê âòîðîé ñòóïåíè
êîðïóñàõ. Òàêèì îáðàçîì ïðè èñïîëüçîâàíèè îäèíàêîâûõ êàññåò ñ ñîðáåíòîì â ïåðâîé
ñòóïåíè èñïîëüçîâàíû äâà êîðïóñà, ïàðàëëåëüíî ïðèñîåäèíåííûõ ïî õîäó ôèëüòðóåìîé
ñðåäû, à âî âòîðîé ñòóïåíè îäèí êîðïóñ. Â ýòîì ñëó÷àå óäàëåíèå ïåðâîé ïî õîäó ñðåäû
êàññåòû è ïåðåñòàíîâêó îñòàëüíûõ êàññåò â ïåðâîé ñòóïåíè âûïîëí þò ïîî÷åðåäíî òî â
îäíîì, òî â äðóãîì êîðïóñå, è ñîîòâåòñòâåííî ïåðåñòàíîâêó êàññåò èç âòîðîé ñòóïåíè â
ïåðâóþ âûïîëí þò ïîî÷åðåäíî òî â îäèí, òî â äðóãîé êîðïóñ.
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Äë  íàèáîëüøåé ýôôåêòèâíîñòè èñïîëüçîâàíè  ñîðáåíòà è ðåãåíåðèðóþùèõ ñðåäñòâ
ðåãåíåðàöèþ ñîðáåíòà ìîãóò âûïîëí òü îäíîâðåìåííî âî âñåõ êàññåòàõ ïðè äâèæåíèè
ðåãåíåðèðóþùåé ñðåäû ïîñëåäîâàòåëüíî ïî âñåì êàññåòàì â íàïðàâëåíèè ïðîòèâ õîäà
ôèëüòðóåìîé ñðåäû.

Íà ÷åðòåæå ñõåìàòè÷åñêè ïîêàçàíà ôèëüòðóþùà  óñòàíîâêà, â êîòîðîé ðåàëèçîâàí
îïèñûâàåìûé ñïîñîá åå ýêñïëóàòàöèè.

Íà ÷åðòåæå ïðåäñòàâëåíà äâóõñòóïåí÷àòà  ôèëüòðóþùà  óñòàíîâêà ñ èñïîëüçîâàíèåì â
ïåðâîé ñòóïåíè äâóõ êîðïóñîâ 1, ïàðàëëåëüíî ïðèñîåäèíåííûõ ïî õîäó ôèëüòðóåìîé
ñðåäû, à âî âòîðîé ñòóïåíè îäíîãî êîðïóñà 2. Êàññåòû 3 ðàñïîëîæåíû â êîðïóñàõ îäíà
ïîä äðóãîé ïî õîäó ôèëüòðóåìîé ñðåäû. Íàïðàâëåíèå äâèæåíè  ôèëüòðóåìîé ñðåäû
ïîêàçàíî ëèíè ìè ñî ñòðåëêàìè. Çàìåíó è ïåðåñòàíîâêó êàññåò âûïîëí þò ÷åðåç ëþêè 4.

Ðàáîòàåò ôèëüòðóþùà  óñòàíîâêà ñëåäóþùèì îáðàçîì.
Ôèëüòðóåìóþ ñðåäó ïîñëåäîâàòåëüíî ïðîïóñêàþò ÷åðåç óñòàíîâëåííûå â êîðïóñàõ

ïåðâîé 1 è âòîðîé 2 ñòóïåíåé îäèíàêîâûå êàññåòû 3 ñ ñîðáåíòîì ñâåðõó âíèç, ïðè÷åì â
ïåðâîé ñòóïåíè 1 ñêîðîñòü ôèëüòðóåìîé ñðåäû â äâà ðàçà ìåíüøå, ÷åì âî âòîðîé, çà ñ÷åò
ïàðàëëåëüíîãî ïðèñîåäèíåíè  äâóõ êîðïóñîâ ïåðâîé ñòóïåíè 1. Ïîñëå íàñûùåíè 
ñîðáåíòà äî çàäàííîé ñòåïåíè, ðåãèñòðèðóåìîé ñîîòâåòñòâóþùèìè äàò÷èêàìè, íàïðèìåð
äàò÷èêàìè, ðåãèñòðèðóþùèìè êîëè÷åñòâî ïðîøåäøåé ÷åðåç ñîðáåíò ôèëüòðóåìîé ñðåäû,
ïðèîñòàíàâëèâàþò ôèëüòðîâàíèå è ðåãåíåðèðóþò ñîðáåíò îäíîâðåìåííî âî âñåõ êàññåòàõ
3 ñêâîçíûì ïðîòèâîòî÷íûì äâèæåíèåì ðåãåíåðèðóþùåé ñðåäû, ïðè÷åì â ïåðâîé ñòóïåíè 1
ñêîðîñòü ðåãåíåðèðóþùåé ñðåäû â äâà ðàçà ìåíüøå, ÷åì âî âòîðîé ñòóïåíè 2. Çàòåì
âîçîáíîâë þò ôèëüòðîâàíèå.

Ïîñëå ïîòåðè ñîðáåíòîì ïåðâîé ïî õîäó ôèëüòðóåìîé ñðåäû êàññåòû 3 â îäíîì èç
êîðïóñîâ ïåðâîé ñòóïåíè 1 ñïîñîáíîñòè ê âîññòàíîâëåíèþ ìèíèìàëüíî äîïóñòèìîé
íà÷àëüíîé ÷èñòîòû óäàë þò ýòó êàññåòó 3 äë  çàìåíû ñîðáåíòà, ïåðåñòàâë þò íà
îñâîáîäèâøååñ  ìåñòî ñëåäóþùóþ ïî õîäó ôèëüòðóåìîé ñðåäû êàññåòó 3, íà åå ìåñòî -
ñëåäóþùóþ ïî õîäó ôèëüòðóåìîé ñðåäû è òàê äàëåå. Íà ïîñëåäíåå ïî õîäó ôèëüòðóåìîé
ñðåäû â ýòîì êîðïóñå 1 îñâîáîäèâøååñ  ìåñòî óñòàíàâëèâàþò ïåðâóþ ïî õîäó
ôèëüòðóåìîé ñðåäû êàññåòó 3 èç âòîðîé ñòóïåíè 2, íà åå ìåñòî - ñëåäóþùóþ ïî õîäó
ôèëüòðóåìîé ñðåäû è äàëåå â òîì æå ïîð äêå. Íà ïîñëåäíåå ïî õîäó ôèëüòðóåìîé ñðåäû
îñâîáîäèâøååñ  ìåñòî óñòàíàâëèâàþò êàññåòó 3 ñî ñâåæèì ñîðáåíòîì. Çàòåì
âîçîáíîâë þò ôèëüòðîâàíèå.

Íàñòî ùåå èçîáðåòåíèå ìîæåò áûòü èñïîëüçîâàíî â  äåðíîé, õèìè÷åñêîé è äðóãèõ
îòðàñë õ ïðîìûøëåííîñòè, ãäå òðåáóåòñ  î÷èñòêà ðàçëè÷íîãî ðîäà æèäêèõ ñðåä.

Ôîðìóëà èçîáðåòåíè 
1. Ñïîñîá ýêñïëóàòàöèè ôèëüòðóþùåé óñòàíîâêè, çàêëþ÷àþùèéñ  â òîì, ÷òî òåêó÷óþ

ôèëüòðóåìóþ ñðåäó ïðîïóñêàþò ÷åðåç îäíîðîäíûé ñîðáåíò, ðàçìåùåííûé â îäèíàêîâûõ
ñìåííûõ êàññåòàõ, ðàñïîëîæåííûõ ïî õîäó ñðåäû, ïîñëå íàñûùåíè  ñîðáåíòà äî çàäàííîé
ñòåïåíè ïðèîñòàíàâëèâàþò ôèëüòðîâàíèå è ðåãåíåðèðóþò ñîðáåíò äî âîññòàíîâëåíè 
ìèíèìàëüíî äîïóñòèìîé íà÷àëüíîé ÷èñòîòû, à çàòåì âîçîáíîâë þò ôèëüòðîâàíèå,
îòëè÷àþùèéñ  òåì, ÷òî ôèëüòðóåìóþ ñðåäó ïðîïóñêàþò äâóõñòóïåí÷àòî ÷åðåç êàññåòû ñ
ñîðáåíòîì, ðàñïîëîæåííûå ñ âîçìîæíîñòüþ çàìåíû è ïåðåñòàíîâêè â òðåõ îáùèõ äë 
êàññåò êîðïóñàõ, ïðè ýòîì íà ïåðâîé ñòóïåíè óñòàíîâêè ñðåäó ïðîïóñêàþò äâóì 
ïàðàëëåëüíûìè ïîòîêàìè, à íà âòîðîé ñòóïåíè - åäèíûì ïîòîêîì, ïðè÷åì ôèëüòðóåìóþ
ñðåäó íà ïåðâîé ñòóïåíè óñòàíîâêè ïðîïóñêàþò ÷åðåç ñîðáåíò ñî ñêîðîñòüþ, â äâà ðàçà
ìåíüøåé, ÷åì íà âòîðîé ñòóïåíè, ïîñëå íàñûùåíè  ñîðáåíòà ïåðâîé ïî õîäó ñðåäû
êàññåòû äî ñîñòî íè , ïðè êîòîðîì îí òåð åò âîçìîæíîñòü ê âîññòàíîâëåíèþ ìèíèìàëüíî
äîïóñòèìîé íà÷àëüíîé ÷èñòîòû ôèëüòðóåìîé ñðåäû, óäàë þò èç êîðïóñà ýòó êàññåòó äë 
çàìåíû ñîðáåíòà, ïåðåñòàâë þò íà îñâîáîäèâøååñ  ìåñòî ñëåäóþùóþ ïî õîäó ñðåäû
êàññåòó, íà åå ìåñòî - ñëåäóþùóþ ïî õîäó ñðåäû è äàëåå â òîì æå ïîð äêå, íà ïîñëåäíåå
ïî õîäó ôèëüòðóåìîé ñðåäû â ïåðâîé ñòóïåíè îñâîáîäèâøååñ  ìåñòî óñòàíàâëèâàþò
ïåðâóþ ïî õîäó ôèëüòðóåìîé ñðåäû êàññåòó èç âòîðîé ñòóïåíè, íà åå ìåñòî - ñëåäóþùóþ
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ïî õîäó ôèëüòðóåìîé ñðåäû è äàëåå â òîì æå ïîð äêå, à íà ïîñëåäíåå ïî õîäó ñðåäû
îñâîáîäèâøååñ  ìåñòî óñòàíàâëèâàþò êàññåòó ñî ñâåæèì ñîðáåíòîì.

2. Ñïîñîá ïî ï.1, îòëè÷àþùèéñ  òåì, ÷òî ðåãåíåðàöèþ ñîðáåíòà âûïîëí þò
îäíîâðåìåííî âî âñåõ êàññåòàõ ïðè äâèæåíèè ðåãåíåðèðóþùåé ñðåäû ïî âñåì êàññåòàì â
íàïðàâëåíèè ïðîòèâ õîäà ôèëüòðóåìîé ñðåäû.

3. Ôèëüòðóþùà  óñòàíîâêà äë  ðàçäåëåíè  ìàòåðèàëîâ, ñìåøàííûõ â òåêó÷åé
ôèëüòðóåìîé ñðåäå, ñîäåðæàùà  îäèíàêîâûå ñìåííûå êàññåòû ñ ñîðáåíòîì,
ðàñïîëîæåííûå ïî õîäó ôèëüòðóåìîé ñðåäû, îòëè÷àþùà ñ  òåì, ÷òî êàññåòû ðàñïîëîæåíû
ñ âîçìîæíîñòüþ çàìåíû è ïåðåñòàíîâêè â òðåõ îáùèõ äë  êàññåò êîðïóñàõ ñ
ôîðìèðîâàíèåì äâóõ ñòóïåíåé, ïåðâà  èç êîòîðûõ âûïîëíåíà ñ äâóì  êîðïóñàìè,
ïðèñîåäèíåííûìè ïàðàëëåëüíî ïî õîäó ôèëüòðóåìîé ñðåäû, è âòîðà  - ñ îäíèì êîðïóñîì,
äë  ôîðìèðîâàíè  â ïåðâîé ñòóïåíè ñêîðîñòè ôèëüòðóåìîé ñðåäû, â äâà ðàçà ìåíüøåé,
÷åì âî âòîðîé.
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