WO 2011/ 084173PCT/ US2010/ 044161 METHOD AND COVPUTER PROGRAM PRODUCT FOR
TREATI NG LI QUI D CONTAI NI NG | MPURI TI ES [ 0001] The present invention clains
priority wo20i1@s4Ps0vi si onal Patent Application Serial Rerhseo6bsddes, 509,
entitled METHOD AND APPARATUS FOR TREATI NG LI QUI D CONTAI NI NG | MPURI TI ES,

filed J whi ch d h b
of or encal EHARANRS QYIS AR OESUEN PRAuliT 510k TR AT 6 TG o2t e

of a liquid containing i npuﬂQNEé NEINGHMPRURITIERr st s are provided to a
water treatnment tank via two air burst lines in order to reduce and/or
elimnate filtrate turbidity spikes. [0003] In connection with many

muni ci pal and i ndustrial water treatnent systens, water/wastewater needs to
be purilP0@d. Thengressoampicatiomglabas @rigribnia bigS.Wrpeisiongls Petemti Applidatipn deriaki ng

vast ew RO SEERAP SR AR TR O RERRATRATY O JREPEnfl: TRAGRES <,

that i tCORTAPRINGSIOMPUREMES! fil@USdaryog, 201dUsihidals, intérpb@ddd PNAY entdiety
simlar purposes. [0004] Backwash up low filters typically use airlifts in
granul é}ef%’égW? fercg¢q.nul ate the interacti on between the granul ar beds and a
liquid containing inpurities to assist in separating the inpurities from
the liquid. Such filters typical BaGIGROUNBve a device to detect and
correct for the loss of airlift function. If the generated airlift stops
i ftind0002]tBre presking,inedntien relaertp gtic dfcatnang off e lifjikt @mtadvedg vimplribesc one
packed wi.th feed solids ent ua "bre k hau h" cur. whi.ch will
ol oas e it al SRS i Rviddio Splet weamia ful Vo b byl iR i e o
creat i ngduRaaeRPtRIMd filkhicah®idHApiltay. The detection of airlift failures
conventional ly requires physical observation by an operator, and nanual

effortgoh c]qﬁr t&ectite with UaahPNmu gﬁrﬂ t M{&atlﬁéh}émaﬁ“ ()vla’[e]}t trga‘}fnleﬂtr stef§, of ten

not noticed and corrected for hours even days, and the corrective

act i onsyatsueistazaterarodsaio teruirifie) Soewsmnploican hea drinking twaterdygemtime/hnehdi a
bed or i n enS|ve ai r lancing of ed.are re |red [000

desir edJ F]gm&r AN grﬁ%wegrfaom rﬁblF’%%aV a&ﬁ%t hg&oﬁlﬁﬂ eéi)‘B a]inﬁ§ WLClpal
treat Mstfatd thdaBHeml GOBMRINNRGH AP Wablel8&r nSétshoak t\f\@a‘ﬁé@s{&ﬁﬂﬁf it &@rbe
exanple, in the nethod and ap{)ar atus, the inmpurities and/or pollutants can

be sepadiw&lmedpbmusetdefov\mm érigationsd, g sinilagpiueposes- a gr anul ar nedi a
filter, such as a sand filter.
[0004] Backwash upflow filters typically use airlifts in granular beds to stimulate the

interaction between the granular beds and a liquid containing impurities to assist in separating
the impurities from the liquid. Such filters typically do not have a device to detect and
correct for the loss of airlift function. If the generated airlift stops lifting filter media, after a
period of time the filter bed will become packed with feed solids. Eventually, “break though”
will occur which will release excessive amounts of suspended solids into the filtrate, thus
creating unacceptable filtrate quality. The detection of airlift failures conventionally requires
physical observation by an operator, and manual efforts to correct the situation.
Unfortunately, airlift failures are often not noticed and corrected for hours or even days, and
the corrective actions, such as removal and replacement of the airlift and/or the media bed or

labor intensive air lancing of the bed are required.

[0005] It is desired to provide a new and improved method and apparatus for the treatment of
a liquid containing impurities, such as wastewater. For example, in the method and
apparatus, the impurities and/or pollutants can be separated from the wastewater or other

liquid in a granular media filter, such as a sand filter.



WO 2011/ 084173PCT/ US2010/ 044161 SUMVARY OF THE | NVENTI ON [ 0006] According
to one enbodi nent of the present invention, a conputer readable nedi um

st ores a woregputmss17pr ogr am product for perform ng a backwrashisprlooess] whi ch
facilitates a reduction in a reject rate associated with a water treatnent

tank, the conputer progra uter processor, causes
the conputer processor togpmw&é%ﬁ@wmctions a)
det er m nij whet her the er treatnent tank is in need of ackwash
procesd! h‘fﬁ% qucprfﬂ%g tRaer s aadipent ﬁgthedarﬁzsew HYCHIHC PRRUtET feaduble ¢ mediumy)
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airlift path at" a first position and at 7a first point in tine, at a bottom
port i orreddctivhen svatjent rate essopmted withnkyvater treatment tank, theyommerrmognang whch ower
burst sol eq 4%{:0 start an airlift tI]ﬁeowm secondt air |ftt %,f%ﬁlh at a
second PEE1Eq Bh? SHPUET BOSHEYnEY5ET HE PRPECHBOCEPOL RSB ISP 8 f t he
wat er tfgalgment tank, the second position being below the first position
and the second point in tinme bei ng after the first point in tine;, and

a3) controlli ng ) defeenainingavhesherdhe water tratrisst teak ssdin need ef a backwash

wherein rlhaft f Qw.in,t ef|r nd second airlift paths enables
sui tablprgce‘g dfﬁso\,l\})er %rﬁmrl'ﬁhﬁl% e gtﬁtlrttalg Yrent tank. [ 0007] According to

anot her errbod| mendl) fstrhdtengina§ ot burli@idnblinto startdt 0t Qdw g fikdt batifing
reduction of a reject rate associated with a water treatnent tank includes
det er nindthhy avfist ppstionad whe SFst PPBATERE. & 4 RRTPR NoFieRfdhevater HadtRas h
process,1and if so, performng the follow ng functions: al)
starting an airlift flowin a first airlift path at a first position and at
a first point in 42 mfruatingsa lootet bunspwidnothtoatart sreaiviet Bowtin eatcordairti&nk;

path at a second position and at a second point in time, at a bottom portion of the water
treatment tank, the second position being below the first position and the second point in time
being after the first point in time; and

a3) controlling a reject valve to control the reject rate,

wherein the airlift flow in the first and second airlift paths enables suitable

water flow within the water treatment tank.

[0007] According to another embodiment of the present invention, a method of facilitating
reduction of a reject rate associated with a water treatment tank includes determining whether
the water treatment tank is in need of a backwash process, and if so, performing the following

functions:

al) starting an airlift flow in a first airlift path at a first position and at a first
point in time, at a bottom portion of the water treatment tank;

a2) starting an airlift flow in a second airlift path at a second position and at a
second point in time, at the bottom portion of the water treatment tank, the second position
being below the first position and the second point in time being after the first point in time;
and

a3) controlling a reject valve to control the reject rate,

wherein the airlift flow in the first and second airlift paths enables suitable

water flow within the water treatment tank.



a2) starting an airlift flowin a second airlift path at a second position
and at a second point in tinme, at the bottom portion of the water treatnent
t ank, theweeond4198si ti on bei ng bel ow the first positiorCarus2epsaecond
point in tine being after the first point in tinme; and a3)

control || reject valve ,to control.the. reject rate, . wher ei n
the ai rhﬁﬂgl Riisgs b updsiepd dha Jath 2 aregoinerdoneia! peicretion and de Llleviig e

vater fl.oMew dddidhiions MRLREmplaBALAR %{Piaﬁ_ﬁ%ry oM, and are not restrictive of the
2011/ 084173PCT/ US2010/ 044161 [0008] It is to be understood that both the

f or egoiingengienes alaind@kcri pti on and the foll owing detailed descriptions are
exenpl ary and expl anatory only, and are not restrictive of the invention as
cl ai mred. BRI EF DESCRI BRIEK RESCREPDRANOET HEMRAWINGS® and ot her features,
aspects, and advantages of the present invention wll becone apparent from
t he f ol[0D08%]rthedemdi @hérofsatiapypendeds,chrmi advanaipds tdfethacrosgpanyyangor xeiipl ar y
enbodi nents shown itn the draw ngs, which are hbriefly described bel ow.
[0010] GeFeme PR¥HEHs TamsBR dAReWRE eGP APREIISH S 4ias. Ads B acrImpanyYIga

| iquid Gop %W'érﬂg%diﬁiéﬁfsishééﬁﬁ i@&g%ﬁgﬂﬁgg&%@h LELALRY dRAbEFBUSQN. [0011]

FIG 2 sho a schematic draw ng o apparatus for treating a liquid

contai r[bﬂﬂ)]'fﬁ%“ M 36 ASERRALE Qirév%ng%fearﬁo%ia%t fo?ftretaﬂgg iaq\i/cﬁl% ic&?taining

impurities according to a related application.

[0011] FIG. 2 shows a schematic drawing of an apparatus for treating a liquid containing

impurities according to an embodiment of the invention.

[0012] FIGs. 3A and 3B show a control method for treating a liquid containing impurities

according to an embodiment of the present invention.
DETAILED DESCRIPTION

[0013] Various embodiments of the present invention will be explained with reference to the

accompanying drawings.

[0014] FIG. 1 shows an apparatus 1 for treating a liquid containing impurities (for example,
any undesired material) as described in a related provisional patent application serial number
61/293,509, which is incorporated in its entirety herein by reference. The apparatus 1 may be
an upflow, deep bed granular media filter with continuous backwash. The liquid containing
impurities (for example, wastewater) is introduced through an inlet 109 and channeled to
below a portion of the granular media 104 (which can be, for example, sand) and into the
filtering chamber 100. A bed of granular media 104 (which acts as the filtering medium) fills

the filtering chamber.

[0015] The liquid containing impurities will rise upward in the filtering chamber 100 so that
it flows through the granular media bed. The filtration of the liquid takes place as the
granular media is traveling slowly downward in the filtering chamber 100 as indicated by
arrow 112. Gas is also supplied to the airlift housing 132 near the bottom of the filtering
chamber. The gas is introduced into the airlift housing 132, which will then contain a
mixture of liquid, air and granular filter medium. The mixture of liquid, air and granular

filter medium has a lower density than the surrounding liquid causing the mixture to rise in



[0012] FIGs. 3A and 3B show a control nethod for treating a liquid
containing inpurities according to an enbodi nent of the present invention.
DETAI LED WwBa3CRI®BT17®0N [ 0013] Vari ous enbodi nents of the pcedasatioiomaent i on
will be explained with reference to the acconpanying draw ngs. [0014] FIG
1 shows, an. aratu for treatln a.li cont ai ni n uriti for
exanpl dhe AT BRtwLs T Aathis i g g sy eaﬂkﬂéﬂgﬁmwﬁaﬁ

pat ent &QP{HeOcﬁ)Ttt'oﬁf‘ofS@lE'fﬁ{enﬂg r&‘ﬁ%b@flévﬁﬁﬁ@@qgto HBIaG N Rubing ARP QL AR @t | 'tHb its
entirety herein by reference. The apparatus 1 may be an upflow, deep bed

gr anul ahrtiesidifahd granear micdin toulnte Aowustobad kwerstd, inTheaitlifgbdwingol¥ai ni ng
inpurities (for exanple, wastewater) is introduced through an inlet 109 and
channel [60i16] mi)elbmhwtﬁgmula'r ordof fldweugraduh dre amddi kouklv, (hetpgradulaancdiejs f or

exanpl e, . san adl o the filtering chanber b of granul ar._nedi a
104 (whBiFels ﬁ%a meqhpgichl AT efaﬁl%ogﬁ%g w%ghseraﬁwﬁ ift
[0015] hmﬁiné'lgﬁ”aﬁd %hﬂﬂuﬁ'tl@ég(shﬁp% ik §8 oMt hncfe's§e?olé’ﬁiﬁ?errﬁl)' 15‘ séﬂl?at@d h‘Bﬁlrl ng
chanber 100 so that it flows through the granular nmedia bed filtration

of the th¢ guindlar aak@?ea pﬂlaoeiea$o firéhey cdman| the pamtidlca qrgramléarehcdl@ t@b cnmd)ta is

downward in,the fi er'n cha s. i.ndi cat ed
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then contain a m xture of liquid, air and granular filter nmedium The
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t he sur di i

2011 08 Ik of w3 BT R Mot ISR A€ e o ® oiteeed howetts 11 ses
in the qitled 110. Dauke Beher G uhetreaitedilhqmrtd ﬂiltrqw flbwaeato b FatritetstaionofO8 he
f||ter|ng chanber will flowinto the airlift housing 132 such that the

di rt i esindas disehergadsan sfflyssbthiouedraovtlst Hllow i nt o and upward in the airlift
housing 132. [0016] As the dirty granular nedia flows upward in the airlift

housi nd? IHeUsgnemueﬂomea bied géamn}aé@teéw filberesuchos shgpnariacHénil e.dhe et at i on
by the s b h|n he. a rI hou5|n 3 he
|¥rpur| trlges %laé’%n éleaneg%lyt %?1%11 er unvﬁee55|nrgasals htaer?eaSII}Otlrgquslreepz)barg %§ from

the gr gnprornesth@ tahks. ome ﬁbsfeﬁcef of bhivagl panips hes tharatiivaltae frlogra@rtdyar
nmedi a, the nedia i1 s washed ranul ar nedi a washer 134 which is | ocated

near trf@nﬁwt@r@d oifhet af@nﬂluar tf%fr"ql?'l cdhalipyey theoapparsus dp dimdls fighnlavals %d. a
from thy s%glﬁv‘iﬁgatﬁé@%%@y e ! érf{)ﬁﬁéﬁré'eﬁla{v atfeoﬁle%ew%ﬁgﬂ 134

gr anul ar reas the reje romthe nmedi a was
fl ows fslemmaﬂmmm HitatibOktdps im theeﬁrMeﬁqﬁbcasm mléi.cﬁnes alppi&ammsberlm gemdaged

t hrough the outlet 120. . t he ot hand, e treate Ii UId or filgrate

AR S e T A éf‘eg sisll b papg - t9h’rough
an out |t 9@%16(&115&930}]%9%& rafbraRilQy, deep bed granul ar rredl a filter (such
as the one in FIG the filter nmedia may be cleaned by a sinple internal

washi “g s‘itﬂ{@ &e*t‘eﬁ‘ﬁ o‘?%’é Sﬂb%%atﬁseﬂe 3 blax%ﬁ}"ﬁal)ga%%b@& §HhO LA &R kS, The

absenc backwas as t vant age of | ow energy consunpti on. The
gr anul a:rom]mde a fnlecdl@l d:hmﬂoet HO0 appacaiptisg tiee Hgmd| @nhiighg limpetisesofa Sltiapended

solids and this heavy-duty performance nmay el e the nee
pre- sedFR¥H Q)@paﬁ%qtsmtepah Bo%get%la%lym Sﬁ’%t@mtfrzglai"}é%?o%ﬁ%e’é%go;rn sone
applications. The granular nedia permts a substantial renoval of the

i mpur i tIPBIfThsriligiae| chamber 100 iapludes ujpvees pagiongt)? igsyhignesagplapsicdia KM any
I nt eger [ gL ehe tlﬂﬁﬁﬁj?tles from the liquid within the first inlet 109 to produce filtrate 106. The

lower portion 102 is deemed lower because it is positioned within the lower half of the
filtering chamber in a vertical direction. Although the filtering chamber 100 of FIG. 1 has a
cylindrical shape, any suitable shape may be used, such as a chamber having a cross-section
that is circular, rectangular, square, triangular, or other polygonal or non-polygonal shapes.
The filtering chamber 100 may be in fluid communication with a first inlet 109 for the inflow

of influent or liquid containing impurities.



[0018] The details of the apparatus 1 in FIG 1 will now be described. The
apparatus 1 may conprise a filtering chanber 100 for accepting the liquid

cont ai ni yoi2opunsitBes, a filtrate section 108, a reject peeatsean/0i4161 a gas
supplying system 122, and a control unit 202. [0019] The filterrng chanber

100 i ncl tio whi ch. granul ar nedja 10 enD es the
i mpur i tlpﬁgfﬁfs%ﬁ%@ qt '?ﬁ% gy etlﬂ?fw { spmmppiggtion vk ad5gid WU it at e
106. Th@selr@%ﬁrwmar Ebﬁﬁhn;% liguid %&mldgomﬁnkr@@ a‘[‘§@llhﬁ1d'r§ayp[%bvﬁdt&9@rgr ur thin

the I ower half of the filtering chanber in a vertical direction. Although
t he fi Iwaei wghatanbiees. 100puwipifg GystamPA6 @andyl usadrtd @ham@h&mehqladrﬁosmrtheabl e

orece TS dn ol T RO SERRR S OBETSI08) 07

non- poljsgeRaly cghipRRst toliiRiatd dndahiin@iCiha MRET f13H GefiPén it liduid kotiree 208 and
comuni cation with a first inlet 109 for the inflow of influent or Irqurd

cont ai rihaglteninaehanibes 100, mlgmam@&wmptsqi/\umim/gmmt@ble[p@wg}ubmﬁe Fhe st
| 08 { SHgh
osor vty 1 87 ol chlnfie £ ATRARERIS. O il ok Mo RpROR A OHED T2, 2

be wastigfl@érebr hquidabetinigd inpulipigs 1st1nﬁesducéd punhrprtcrlgoistys f@mpzwlm@dubm ed to
channel t he Irqgrd fromthe liquid source 208 to the_first inlet 109, The

punpi nglospaaedienshiag a%%%rdrlpr & arpwrd the cassdiopsiagdpphiere deseribisd datee and
mai nt a'fheta!ﬁﬁul gﬁg 14k ‘?é’\éegl%h"é@ﬁﬁ‘ to(tjdr}etfh nﬁ% V@BH%S & 8P4 \Jl{ﬂ%é il

chanber 100, as a punp, or suitab
p|p|ng/WMbmﬂgheThhaHpmsﬂlﬂhMEhthﬁghﬁﬁmumbmpnM&hwaimaedh@b@boﬂﬂﬁgymmﬂannular

pi pe 148, .a r adi i pes 150...The i qu nt or liquid co

Propur i s 104 Kiiph Bt of Fiaial fpesr! S0HER wianph b have AN SH Bbwnar o
t hroug ru&rr%eth@ﬂ NehGHudiiaP %nﬂgﬂﬁoﬁ&wmeg heindl thk ibbitoMasSthBgildkaAdg Chemb& 100
described Tater). The annul ar pipe 148 is sealed at its top end and is in
fluid dﬁmﬁanwa@wmﬁimﬁIG bhe feed pipe 146 and the radial pipes 150 such
that the liquid is introduced into the bed of the granular nedia 104
throughﬂﬂhﬂ(mmmresnﬁ@mn@ﬂmaﬁnpﬂmeaﬂ&S@mihammmmhuﬂmenﬂnreman@cjaﬂhmmmual

openi ngs al on ej r .l ongi . length on the srdefq;?c%ggﬁrhe bott om of

the fi ISPBF‘quF‘qu Yr's § IH jlgmay, P8¢ AT §PUEETHES:
confi guyp@kde@nsipd M6 B¢ bk '&ir@étly%&n@@r@c‘l ?cf%'e%&gl plF & 1 RIRROR th@éﬁrﬁ[di’%ﬁﬂeve
structures than what is showi in i nclude one or nore of

fol | owildg§, Brerradielipigss lﬁmmaﬁ'é@obn@ngbatlfh@r rdes}almldsirth@mdla}l napasnesdt maly h@wet he
radi al Wi. t hout nnu he radi al MRy be
bpened THBRRAPTE it SfinalRdhatbls B B S o56%a0 el Rt Rede b
thei r doitemhierRed, ithd r&didlf FH&Smb stdirﬁyf&rms@ﬁ @ngriRturéPivanhnatiespal ends t hei r
bott om surfaces, the radial pi pes may e U shaped structures W th
their Jpengdayawamep ﬁg)edmm&p@rallé tprl}ﬁealrhfh Wigpla2anayele wsed dnécagiof thef ¢
housi n f ed
oi po. 14umiEy FRE 138 R A RLE R Tl AR RRG R AR bl o
centertonmbﬁuﬁkmkﬁbfﬂ@fﬁh@ﬁ@@hmhmﬁhﬁﬁamaﬁaﬁﬂm&@@ top. [0022] The granular
media 104 may be sand and nay create any suitable size of bed, such as a

40" Wi deoRdriergran 3 mydisl e 0h afhy telkhdgid mw @rela@ohnwume 8nY oS béd, abtieadept h.
Sui tabl'e depths nmy include for exanple 5, or nore neters,

and maye 4Vswidenkdduete 4 %‘sswtd‘?al??dl E@tw Tdiépheﬁsmax b@%ﬁj’ soifebley eyl Awitatbdi a
104 f
i cacdelsyhaoh BELRE G OISR 177, S5 Sabl oo 3 NSy AR T8 e 100

can fIOMmbmraﬂxmgmard direction such that the inpurities are renoved from
the liquid by inpacting the granular nedia 104 to produce filtrate at the

top of [hoE3|bER Qingianedianodading fileAng LRASRS cal B&chhd fnr2ddveival dile&idd qui d

t akes place as the granular nmedia 104 is traveling slowmy downward WO
2011/ 081411?@15@5101 bpt1oroudiband thetligpid 106 ar thadilichagbbemua@0 04san flgvciataad by

arrow %var(-ir Qi%rea s&%vﬁ\é‘?{h% Hx‘éﬁ’u?ﬂ%Q by ® frerﬂg' &q9faY h%rhcm?% i’% Jnﬂaa%trﬁ?g tt]ﬁad IS

caused bei iy s as” SUpplying syste
granular rnedla 104 to produce filtrate at the top of the bed of granular media 104. Indeed,

the filtration of the liquid takes place as the granular media 104 is traveling slowly downward



[0024] The filtrate section 108 may be in fluid comunication with the

| ower portion 102 of the filtering chanber 100 for receiving the filtrate

t hat has wessadsttisough the granul ar nedia 104. The fil Pcatus2¢em8416n may be
an open end container, enclosure, or any suitable fluid containing

structure, cording.to e possib i npl epentatiqn, the filtrate section
108 corPris GE6G uhoes 1005 2R84 By ahal! hafheeﬁewgﬁfyav%ar@ ROVEBS RN ti on
of the i Fagy ; i i pjtrate
et or B B e e Tt i
first t r t f.f QL i j st
outIetq?Q%ﬁ&g%%ggE%fﬁgﬂg{R#ﬁ%%ﬁg%9gg§g6%ﬁg@%P§%ghPﬁﬂ%ﬁ%%ﬁﬁ%ﬁgpﬁgFggjéﬁbing
may be thofittedigchan{b@026() forlreccivang dic fHeateithat hhd Pasyed tHoeughrthé krandlar media

conmmuni cat i ith the. |l ower portion 102 of the filtering chanb 00, for
recei vi it a?ﬂf‘e?‘{ét&te POl B2 48 FohRE ﬁt}fﬁﬁ(ﬂ&?l&%!e&ﬂoﬁl&& 4R S it
The 1 ol @hlairfRE bRl OATBIIIRE B brRPASS AL | ARKRARDY. BRCHARN Scctibh ARV

suitable fluid containing structure. The uid conmmunication can be
conf i guwoeprisechweind 7t hbe filjfate thatlsastamengctllad thestop poftioniod tisofmiharmigehtinber wi t h

the airlift housi 132 he airlif ousin 2.4 structur such as a
eyt narioBauRar B 107 PPl s PuHe R bnghte nes ErereEenRE s er  ng
chanberin ¥4 admunhiéh WiE adMBUdalet Pi P ridSoutfiowt beerBnan b @e ABdica WA in

the filtering chanber 100 descends in the downward direction 112 such that
t he i mpust eytées ldPempe ppvVBRINg: BMINEh T |GoRRECHoBy it Rdiglr RiDiCapr HbiI MBEFLDC near
t he bottgﬂggg the filtering chanber 100, a small vol une of conpressed gas,

connccted., . ! S
such as alF, nitrogen, oxygen, or the like, is introduced at the bottom of

the fil i chanper .10 t he . .suppl yi ng..syst 122 so as to draw the
or anul APOFIGH SRREDSEHAT 110 frob o BB O erbh it S BThe G e s st S he

ai rlif tthogusHng cHaddber JOOUbH Reivited &l ecjbdiamitrt 1188 BRUBING ghddladhildpdars any
solid partyélesﬁﬁétazgag@éodage grgnular ne%ta. The reject nlxtureugLy

gr anul @mprEtes regites besdigad L mpay b e epquudtidetenianers SrctasHIcs oF ayy sui ) is
pushed1io thg £ nd 1§81%f hg girlift.h ugigg 1%@ an int%>t 8 reject
oot orf 4 0B FREEY as (MO Bt R MY B st sie LI SERHF G
119 andseativroLitd igtin ekl doammiidatiohatittethe sirsied liusidg flsoMTaaaklinthoesinpy 32iswei r
117. The re{ect m xture that has energed fromthe air|ift hou5|ng 132 at
the top BREUBSUeE at yeylidricpk pipeeUBIbAghatmay ryn Wroughthpconigrad thebkerdig 119
of the j | an.: L. a: nofdd O JeCE, AhXt over
the weiT TS |AEEAY RRide e dihlr BoCT4 DS he RERULERERS, TOXTLIR BRUES O CL
sect i orcha@berof 0t desceeisan tthes dawnwiard Idifectizry 182 suchbthat the fimpudtiesoamuraincadd on
with a second . outlet 120 for th fl ow of the portion of the WO

2011/ S0 IPCHIVSITIBF saopdt meiedlhmcat theeboripg Bhine FlisisAreoIh 4 he

vei r 11fa)Thuse 6P REImBH Lt ool 2ZQicHBY A€ nfirddeR] Aidweh, W HY1ikO is 3ntERAUBEE LI ON i N
whi ch piping or tubing may be connected. [0027] "As seen in FIG 1, the

i nl et ghebpitom bfShofilteeg clejndrr 188 dyither gad Suppl§og systém 122 sodis dommamitlsat i on
with a granul ar,.nedi g wash 134, e granul ar i sher..has a nul ar
e o Bt Tt BT hadsig 1346 B DeleR ol ieChi BR oflin 9RuBed5 20

From t f’s%oﬁﬁiég%si&@q{ei AiflAGusidghS 2hBavdRS% 05 A0Nd phirtidRd aBacHd td #ld gamnhio t he
granul ar nmedi a washer 134 via the granular nedia inlet 140 and the |ighter

rej ect Bedig.ddhe Hajectwapduigof| Saysy medimanhaigedasd| impuntel aviirlomayrferm a
event ual. t LI 7 Ol S t 120.. . The
o anul attoeB) RhsRHEL e Wl P praRg P A B PP R b R R, e
granul artémedi a washer 134. The concentric stages 144 may sinply conprise
spiral flights around the airlift housing 132. As the granular nedia is
cascadip@meé]ome et SQUeENULIBayStAIRSse dnl inBNGEHYNEI 1S #hdSHRbhtl@esttn Bf
filtrate nmoving upward through the washer 134 fromthe granular nedi a
out | et thafare rsnl%@dffrqm cagheother tyrewoiid hér Tharj¢os mikfuyethablastemerghdiffam dirce in
l'i quid J e ' |40 th ' i - d the
refiect UafiosshIaT oo aid LB S aRSRuun ol 137 MALUPATRECRE o BT i <
smal | abéndjedt seetionenlto fdtw Wditibe of e FeforRniiktdg pogesioiéd B8 vadie 1 TRt @it back
up to the reject section 116. The washed granul ar nedia returns to the

S

filteringeeirshored2h obthgigcrisscadqibsTheoutih Seqiiontlgp abthg rcchpestiondr oy a bed
where i c i.n-heat [ [ |t ual

i or at s TR AR L BE o Wb e AR b el AT SR BB T30 e BnEr B

suppl ying system 122 may be provided for delivering gas to the granul ar
nmedia 104 in the filtering chanber 100 to provide lift to the granul ar
media 104 to stinmulate interaction anong the granular nmedia 104, the liquid
106, and the inpurities to facilitate the renoval of the inpurities from
the liquid. The gas supplying system 122 nay conprise a gas source 124, a

o A NSt o o - o o - AN A




[ 0030] A sensor 200 may be provided for determning a |l evel of reject
mxture in the reject section 116, or a flowreter to determ ne the anount
of rejectwbl2omw/asmhe rej ect section 116, and a control POmUS2Q024418y be
provided to control the gas supplying system 122 and to receive one or nore

signals fromthe sor 200. Typically, en an airlift ops . lifting the
71t or Tt Brteind TF e bes s S 0 WoF dhbebnd wopad pidst 13 B te sgtiebln
the grapuharorBdnAcdiof %_ﬁdﬁ%iﬁh@%tﬂbﬁi b6 &nkbitd. housing 132 at the
bottom end 136 of the airlift housing 132 and entering the reject section
116. T frhd . i a I 1] d t ] (o) AL ages
124 of TRENgbnTar PR L RS, \ygh D oo her BleBk bR IECAEE R, Pt OF
t he wasdninwcatioftwith agishulbt godid weshergl 3¢| Gan gfdnlutar ateeidoehsher bdser grardad ar

medi a washer. 134 that becones.reject liqujd as it nove pward t hrough the
concentPfe dplglgLd0. pqgragylog H@a&r%‘hfﬂt alf&n%}ﬁi 8\0%@51&“%%81@‘%03%%& HEICH r t

and | Mytiidd £%, iOBalRE ofRblat Rebdld {d4efalifadd Me ghhulbNBEial Wash&SB40fia BR
granular nmedia in the réject section 116 that can fall through the granul ar

medi a vgshdar media inlher4) gl the lighkdrirpgenwdida thay wees drsiasiged fienu heagrdnulise  of

t he wash |.iquid through. the granul ar medi a washer 134; thus LNng.nor e
han ndPift TGP TR OguEHe e Th e bl] B S et pukd 20T ey

f1 ow r alrgnildicheds 994 Whgadésh@val trbfdh tht @BRcdntric @95RBI44TIMEE EARLAY melhUS,
the amount of reject mxture is increased in the reject section, and

parti cuvashPiyl3dn Threcangentae stges | bhmey sy cepese spoied fleghts aounb thytpidifle

foll owm . i Qi | a e rin tlet. s i on 1 t he
o eot RRRHERE b AL RN EER RS SERERNg P bl e s SR Aottt o o
sect i onnklQardburt e fileh@cihosiag tuppard roudlOM3Lvashbe 180 Minnaid ganathr hivdiasensor
and control unit .can be configured to effecti vel,%/ and conti nuously

det er miqyelet He- dBpe Al imidewayherd 3éds deven bytherfitferenseindiquid el kewacrs at
the outhhisREhddliin il Obiinfidr i 60 BRPHRISREDLEdnl P IBRN ALY QR cob
sensor and control unit wll ertfectively and continuously determ ne the
dept h gfratbe hedjaifldwh |tmougly thoy emall beumej @ctens Bowivadnlowhe rerddidingnmputities

outl et section., The sensor may be a | trasonic |evel transducer sensor

t hat ié‘r%lfﬁ%aé?fcg d'Polfehgireich sqdPR o 16y flﬁﬁewaél}eécgrag@e& P’c?ﬂla_l%‘“%&/ S he
rej ect [RehbQURaMBEF 1001 dnd [b_AdpBsiRul bEtheSBF M sdhulf nldd® &I €RércSEBhiON 116
or attachedto the weir 117 itself An exanple of a suitable sensor nmay be
an 18 rageidi bagetsethe ayfluend cleeaingamratasy aoditiputventiuel asgmiien sethsoboting of the
2011/ 08@ 73PCT/€§20@@/ 044161 from Pepperl| +Fuchs, nodel nunber

UB300- 1 8ShagRer 180 1 4 sensor can provide a 4- 20 mA output, which can

be scal nto the control unit, |If the sensor 200 is.attached to the weir
117 itslﬁg%él%cwsa@pa(}% Beket lﬁion%shgwpéwl%d f%é%@%ﬂgaﬁésam t%r@@qﬁrhat_,
if an qp&fiatol irﬁﬁ!félﬁlférihg'cﬁé‘rnﬁér 1|0©Vt6rpr5\h&’e heitdte @hndihembehaol t&8shhaR Wei r

117, the reference distance between the sensor 200 and the top of the
rej ect igeeaciion ameng thelgranwanmedigf0dcthediguyd 10e ash dregenpunitichee fagiligdie thef t he

weir 117, 0 The control . unit. 2 may be.i.n comunication, f.or exanple
o ect r PV A G iren P Rahg Dabido dhied™y siFih SPTho 5 ey FanptSd 8 o

cont r olsolifte 124DHBhs Ahe 926 id BuNYCcIBh 8RS ftbn| WAMA BasIRBr@UINAL Yhdd gAY silem 122
into the filtering chanber 100. The control wunit 202 al so in conmmunication,

for exdnpl Wosing gttaghed|to denfibiening ¢liamber A0 gad s fluFbeorsmuaisatian Wik dhe gas

signal s. fr 0 S r } igna r e the
amount 3¢ 28 LSRRl PRITHES hoif BRLKPINE HFLR SRSTOR IS 02
scal ed d fahpa ighep@apl 4 plessiitizbd tolikdenbF BAK WS Isyme attr shitaltd se1860d of gdseCThe

m xture depth in the out]et section 121 adjoining the reject section weir
117. Fredmseuec aey bseibseuithindimbousmeradjtee tilterng dhamben 1her the gas rres v
control Y j i QU d rm LT Eggj IS
bei ng IIP%{]E%I dégﬁl o%ornitngtagﬁi ;?/(PE{? %ﬁ lg%%trl%)gpr ?gfggg% P?? : B%t?‘tr%w%‘; g@?h@%ﬁ y tgﬁe gas
suppl yidhgmbysinby {hoQ@38 fovkee b24imayg bt @irsthitiogtny roaygdnpwnseome BthGr sulitabtehms.
control unit 202 is confjgured to deferm ne ether the appropriate lift is
bei ng &89%%%&? D0Bat brgripreliias ' oeQaITRGE EaI P WA NS ER PO UE AT e

pr edet e5,q1p8dc tiPUES AL dowlNpor@BR ORI drathe fiickihg chaMble1dhe AR URt oftfonki Tt
provi ded by the gas supplying systemto the bed of granular nedia such that

t he reldsigbutai Pxicdsdishewanmanbs lashted nspethd bdttew|df dlse filermgt dhembit t(0atoe
(that is, breakthrough) is avoided. Exanples of appropriate lift can

i ncl ude operation of the gas supplying systemsuch that a pressure
differential between the top and bottdm of the bed of granular nediais
within a predeterm ned range (such as 10, 15, 20, 30 psi or any integer

t her ebetween), or such that a predeterm ned percentage of granular nedia
(such as 5, 10, 20, 25, 30%or any integer therebetween) remains in notion.

~NNSs oA N o e o N T 1 -,



[ 0036] The control unit 202 may be constituted by a m croconputer
conprising a central processing unit (CPU), a read-only nenory (ROVM, a
random acwesimmswsy ( RAM), an input/output interface (PCDUSAMIONIAGE), a
counter, and one or nore ti rrers Alternatively or additionally, the

troll t t I t f m t I
A S e Kt R A M e
functi opsiofiisrdiRged ?rtf%'ﬁ?owh&pé’tﬂ ndf18hSbétksth BE BicHIRWRg bhadbdp108. MY
execute at |east the I'owi ng steps. The control unit 202 detects a
nhon- f“gﬁ@iﬁ%%ea'he%eﬁ ek - BirRet 1s'¥ﬁea‘?s}§[d %om%%szlgg@a{m&?bfggso&%%er y the

occurr € by conparirg readings fromthe sensor to one~or
t hr eshahéeas 'Ehpplgmlgt mtenumegarcﬂés’& vhére typeedi gisehyedi nilt mltaswm(dls,r eatlifve

actions to re LeCaIHI t function, such as &g@g

or mor 5L %S 1 YéP éulg% #91 SHFD AT QEC PO YRR OB Islélta éfh%ase% % hr ee,
four, oqfynmore mnutes), if the airlift had not regained proper functioning,
the corrective acti ons Wil be repeated. These steps will be repeated a
speci fi ( al r e

¢ res) 01N aG0Pp0) PES el BLidEK RRLFermRl 4N RE O min By 0B
repet i tsecus, 1tdher alfkmnneﬁ%ovdetdrmh&a the laggeneet tefres flownn tihiegdce adetiah tiéhf i on

from an qperator,. al ar an audi bl e al arm d/or a visual aI arm
[0038] 3 S R etk 5%% may,bg B0 atPn%’ﬁ‘meﬁhret gas Supp %ﬁw@erflol hand to

i nvent i ,Q0i{ SoteSChbREGo &S ﬁblﬂbiﬁé Qé’i’lsm' b0, " €HREARC SVHeR ok Iaﬁ‘hftzstoﬂsrhﬁlﬁ $he
enbodi nent, an airlift housing 13 has an” uppér air supply line 235 and a
| ower dilter qupi yhd ticjeet 14 ratc nmrwds of\ laek of arlgi pglentaihe gsupdrymediOirom

2011/ 084173PCT/ US2010/ 044161 .| i as oyi ded ,i i.rlift hou 132 in
Che. st ASEIEATEVERBRTY AT aousing o B bRy o bt howsg b

order tt@m@r HRMRjdt ARLESH 1a6S0qhat felifwddt Meddar bialids mnﬁ%nab%omu& gh ﬁie” i ft
bot t om bl owout occurs due to conpacti on of sands and ids within the

ai rliftconeentiss plgees b’é‘er b geanuldiencgiz Washastl 3¢ olsmlbfcwatw@étk@utpwd tloe @lot t om
of the airli i h of,. t he
i's desﬁﬁegasrhﬁqlha ng aF | nglélg%glrn tc)geaélf?tgaétg%%)llo tIhE ﬁgasn ul%ﬁ maetczi%:aovrv gg{:gdvﬁ %ﬁw this

enbodi rRBdémedidject ¢lgeiASBMAt hidlves ipwardi thiodigh Bigdcorckhtric 8&pen 14hof edef Qﬁﬁulﬂf
solids bejng scoured fromthe nmedia and released into_a fil{rate pool at

t he topnesfia PrshaRdBa scoyring hefirt gad impuritics feggn thy fango@léerfrnfrck@)atlétltfws ty.
0039 b
ot 39, Pl SR E R AR B2PprBORbL A bl bl o

in order to ect er or not
suffi cneen;herf 134t ehrerais cho dalihiny ereeint to oewttictshed mpWehré nmbéthetwahﬂlqeidtthtoagk the
Further, in th| enbodi gg%l %Pressure trans 65.is rovi ded .above
the foddaiihraned pyashey 197 glPs £3SHg: 8Pt than pejEnaL R 8 PO 87CtioRe

wat er tA&@}é@ﬁHtthE%jgct Rl fate ffca & wheANth@ Ui PAR ioEQ 1t¥%M§al%Z§btioﬁm%r opjyded on
the outlet 120 of the reject section 116, whereby the automatic valve 275

i s operted amodntodfosidt aixtpris ilcurkased i the, rejoat smtjen, Etmi paedml@l}amdvh@ routlet
elimnate.the.,ncrease vel s occur dur.i g

bt ar cERirher PEEERD fedkins PRIl R rafo g A ot e A it it

202" r Qﬁﬁbﬂ@‘étlbrﬂﬁ@r BRtHcAB] bt RAiSH €16 RS MnsEF0PRSE atlﬁéﬁlaﬂrv@lwéqﬁadeﬂamwcer
265, and controls operation of the automatic valve 275. Ih all other

respectlélet$€I¢§0@éhQ¢ the geipet so@n 1i16. sinilar to the control unit 202 as shown
in FIG 1. [0040] In nore detail, when users have attenpted intermttent
ai rlif t[06pdrHtci @mtfigtioa afithe sertspeandreortirolpiit csudh casfigurby na SEedimelyFuld: er |

d bac t t l the wat nt t,
hose. eahSudsheRiBhiia RE 48R De ARl Ri ol Bn B reint s SiogH o Bedralst api ke
i mredi aketioh ¥t erAdchRIiR fo BHE pbsstblafifnpliPacntdéidn! thet $8sot0dddNBor@iol tue il t ered
water at the top of the water treatnment unit, 1t would generally take a

whi | e febfectivly and eontsipedy desermine thepddpeh ebthediswid figwier ovainthpeciest Spmmor der
of 30 m %flﬁ PPindd thlQ 'ilﬁ{;tt hﬂgn ' Phe &8%}% lg)et ﬁp ul%rtaﬁorn?p ey n%] tgﬁ%g&lucep Sends®

upper an ower al nes as descri opera es to
over cone atthdhed o6 @bé efithe Walls of the reject sectlon 116 above the reject section weir 117 in
the outlet section 121 of the reject section 116 or attached to the weir 117 itself. An example

of a suitable sensor may be an 18 mm diameter cylindrical analog output ultrasonic sensor

8



[0041] In this enbodinent, a second air supply line is provided to each
airlift, whereby the upper air supply line is |ocated two feet above the
el evat i orwof2otis417ewer air supply |line. One of ordi naryPskiuskomonstihe art
wil | recognlze that other elevation distances between the upper and | ower

supply e _envi sj one i i ni wi,thin the s |r|t scope
of T | Z’ﬁw%ﬁ@gh@ odgl Burgber Clap, LECRUOHT 1 stk Byeray St Bsridhrh g an
ai r COWIQJA RANR! whithfchf $& s§a¢&ﬁm@6‘th%'chﬁﬁ'615&mtt Olftth@séiﬁ&eﬁOOe s%‘&ﬁéﬂe@% spply
line, and then having a burst sent to the | ower

2011/ 08xi7 3PCitkelE20410 A9 b4 DBdcked %matnu Bl A plpdry 19 amedvamh?ge rtedi Staangerawd | be
|l ess fo | .of al |l ow t he r tg ris through
the-ai APRE T3¢ PHEED el P iraiee ekt i p Wieled By h bR

bl ast ahe adrso0200 &id thBeopet therejett deborwbiri1fly ighdt cfReted!bynth® @heﬁ@e an @Meor

m nimzed as conpared to single air supply line water treatnent units.
[0042] IReghépbtheevdislifow nade to FI Gs. 3A and 3B, which correspond to a

fl omchart showi ng the operation of a control (e.g., performed by a conputer
runni ndﬂ%ﬁdﬁmﬂoatrobumgﬂamdafeem @mraum oot &r axemo@bfblectrisdlcomasuc’hthas a

t d ts t i de :
over thizReurds 24508 el o 3R ToB b ei oy Rt epoly ReRteary fof
step 3100 gas Wiip®iThS 8k 1192 ARl AE TRErinphBL@BN Mml U’Fﬁe adrfros @hitf o0 auhﬁm
maxi mum headl oss (rmax headl oss set _point, default of 30 to 36 inches of
wat er proesByeatiops foz crpmple qlegiical gentact tWIthf tho genser 200 isp @b de reseivgatigtals
f t f
765 s Rl s b RS SRl RO PR B L ©

mn 1 hhe rejf&?( sd&idwr 8)6. The s@ﬁﬁkﬂﬁ§h:ahltﬁﬁicalé& igo, théief)ﬁtdltun(ﬁt toQddhsnudtisly 30

m nutes, pax 12 hrs), and the burst counter before alarps (e.g.,. default 3,
mn 2, rﬁ%thm)lrreqfﬁ@%t Rityre depthdn &roullgt seRtigh bt laadieingi the I GeABI0R MSHt nent
uni t, ang cmmb&le gj%dvarﬂo&t G g%t%lx%ﬁ ¥R QFioOHS Gonfbl B SBNE!

|nput nechanlsns I'n step etermnation i's nade as

whet herthar configurbe tefdckarmmic wather glaewlet madid he beaugklift@D approphately bhean
filtrate weir. |f. No, (g %ﬁ sten1|s not required to operate, and the
processa‘ppfo@%a‘iedg{)l%el‘&%@}i?"f d éh% %?rsﬁlp%]ﬁ’mﬁtsé(bte@ilo (this determnation is
made perlodlcall such as every 10 seconds). If Yes, then the rocess flow

goes t d083Yepording e wrughure SBARRNIHOELS. béc&lWa%ntfqll‘ﬂléF i28g. 13| ¢pndigursdatopo,
th I
e 1 ) R YL RESRRE O INAPELI R0 PO BN i AP ©,
st ar t edh¢ safsau20 . 25p1$d€t6ﬂni1$¢d threshblds e&o h‘dpprnprxat&(llﬂﬁ ean |bel she armowmweEdiftour st

delay tiner {s started efault 2 s mn. 1 second, X ,10 seconds
and 2 DERVHERY Hhngss Suepling petpni %%&iqegm giargngga Suchybab i s

made asxbQsWReRGMtObf BRpehdda doPB indBUhs il ek A¥hat '1Wreah@l§fo§ l?p@efgioidlea. No,
the process flow | oops back to the start of step 3130 (this determ nation
i s madeépemledéfcaiprgpriasubfi cas mledeyop_@atmm of @ecgaﬂdspplymg sYsfstm Stuhb hat ke
process fl ow S t. tep 3 re t r.air burst t.ep 3140,
Phe’ T ousroi S alifl BiraRey fie top e Helor b Brabeon@nvg” Miip prv B e

| ower  gjrededdrh@iedSdREd tsubh BE10, B5, ROT BBRbsiQRem G tinteferSREBP&QIVder)SoORRAGHat 2and a
| ower burst tinmer is started (de ault 3 seconds, mn 1 second, nmax 10

secondgyredetannineg ngrosuage3eCEraus2o Taydia 4961 450945, 3 % 8978 5@NY dnteger
determﬂé’;}ﬁ&l&e&ﬁ ?fﬁQ%S?fﬁeE)ﬁmYmet her or not the upper burst tiner has

el apsec} process flow goes to step 3160, wher eby the upper

b | d to,.st bur st
o ocesd0pr B oL Rk hts HisnaRill A eHRE NS s PRI ripie 45 iy fikeEhe ¢ s
nmade qurbﬂdéd:a& It}ye g%‘ﬁﬁbp@ﬁn@ V\ﬁﬁéfn 102 Wihdni £ @8RNEEINe RRARxtLE Bl 8B o3lié0, a

determnation 1s de as to ether or not the |lower burst tinmer has
el apsedectidn Mdsof thhémeqtrsect}molclégé abo\e g@é@emn@d dpesbolglo, Therbrashgld gy | ower

air b urbe soﬁn% éaggci)et q’wlﬁedc(llaﬁ&% ﬁrorn %ﬁeogn%)el aAc%&ﬁir%grafo on%gao§stll£) ﬁ?%ﬁ%ﬁaﬁ X,Za

cont i nuous operation

m nut eshe Mhrdshbld $REOR S, voioal 2istantut fés) . thé fser¥or té e qecensss 1Evowrlroeps back
to the start of step 3170 ](thIS determ nation is made periodically, such as
every TOLXEHTE [ glé@gﬂgssPctlon 21 that is below the top of the weir 117 or the like. The control

unit 202 also can be configured to operate the gas supplying system 122 to provide repeated
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[0047] In step 3190, a determnation is nmade as to whether or not the
conti nuous backwash nornmal operation delay tinmer has elapsed. If No, the
process fwowoliaspe3back to the start of step 3190 (thi sPdEtuseomonaticon i S
made periodically, such as every 10 seconds). If Yes, the process flow
procee 0 step, 3200. [0048 e 00, a ermn tlon i S. mde to
whet hergaéﬁou%‘ttof thy 8@Pu‘ﬁ£me§ ariﬂ\ﬂéerr@&‘irf)%a“i“aﬁ@%l(g)e &GP, Rgyfirgs P l e
and notif Ry, I}r}% pi@dte liks hat by PITobﬁieH il R gﬁ%@bﬁly[@vs%%ﬁmzs &E‘érﬁ@tiv%ﬁz&y an

ultrasonic level transmtter |located directly abové the reject weir.

Yes, t hdditiohellyrtic eggrof Iuow2|62 ceebd Somféglgt(et:o Qr1g¢ thef gaNsupplyg SLYIStempmc ess
flom/proceeds to ste 220. In_s 322 urst co er v

| nor et B8y Rt SR £15¢ B0 D Bt Mefitnie 15 Hshm et Tondt ¢ he
bur st gR¥@miNAl plardias of %‘Ié‘lﬁﬁi@siﬁtan%pfﬂpn@%eflﬂ-ub tth® grafiufar Inedi@xs 469 . | f
Yes, then a continuous backwash filter airlift alarmis output in step
3240, thsingireyidedRy Ameasisapplamersystamt 142h el qnerafttonpwf decesas plyig Jysigmt o

clean t t f 0

{1 ow prisecii 8 sPRFSIERE 4 PP AR ARLLE Bk o shCES B E0ET

t he uppmad/dpthicdpesnioandilt das sopea ey (fbh&augﬂeﬁfﬁhu 284 sdulr¢eer24iis a ghapurag).
(default 2.5 seconds, min 1 second, max 10 seconds), the |lower burst delay
timer i[9034] GIf'%&Chpﬁ)ﬂﬁfrﬁtH lift & ﬁ&%ﬂ@sprowued by m@a@upmmgk?steﬁcmwﬂer tignd the
backwash tinmer is started. After step 3250, the process flow proceeds back
to st e[fOB@SLt@’e peewngs Bjer byt thagcontel lgnlrts&02c69m?é¢mp}9,| tléert e agapreelyareni ned
set poin [ ps . f U n

shoul d Ete 0|a§ rOV§ ed%ﬁesat%iu%ﬂ%gsrt Sts{aethg an%l{a& geg%aﬁlt%enﬁfv%\ﬁq% %g%rb ély\@ggled up
to a rrepfedwem@riedSpltrfamey bf BeR faRdaultc Cort@l alhltofnay 868 coitfigurdd wcb@sne amx 10
cycles). If the airlift is still not functioning nornmally (as determ ned
based dﬁmg]aﬁhls provi ded by the sensor 255 positioned directly over the
weir 117 of the reject section 116 as WD 2011/084173PCT/ US2010/ 044161
shown |[ﬂ0$6]d hepeongiieb pakh 202 Haay bpsonstigisd haya cueioeeBbHEr FOMBASIE @repatnl c

| evel n 5|bl I an al rn1mn Qut put
(st dB035TRS VR CPRET CaBRRTE rFielTD (R B PR B R R Mg 8

f ai | ur @np@altgudattefiade (160 1ﬁt@ff&@()t b \cOulet, i d dre Srefdtd Gphery. Qﬁfe(ﬂllanlvelys@xep
3210, a check is made as ther or not the backwash tinmer has el apsed.
| f Yes,addiionpily deseontiodgy Wbé@éa@tlﬁlﬁe%bléﬁ phualety of mejciocomputersh el hsrcgaeels £ 1 ow
procee t t h e r-ne and
Praceedail 202 EimRE o Roshel SEHRk PR SNCRITCLykS A RERRHby 200
as to whefdsed harimot the headloss exceeds t he ﬁBXIﬁUﬂ]head|OSS set point
value for nore than a predetermned tine amount (e.g., 1 mnute, mn 5
secondgN03HXThe sttubkii€showrBh M@y 10hap xaitntceatdemdt tHet follywikgyst&ds. IThai doatrbion,

t he headl oss may be neasured by a pressure transducer provided on the feed
i nput pEEt202 @et%%%aweacfp%@n&gceeﬁgwqhe tréiRIcRAHOe 1 Fagpiesccorgsy ef thehen
the pr o t

 nf or m i p PR RS st e S scntE DG Ho Be Arnlle BuRUBRE. TR

t hen t henpobaris 202 then pmacdetdy tinitiatee rod2dtive adtionkitehregdie thel rp&ﬁpeu:cwnmfter is

zeroed-pout, and then th rocess flow proceeds back to ste | f the
head! odnGlisgss s E ARLERE 1 Re trRLIPHN DS GLST %éﬁﬁ it e Féx'“lfﬂ%lﬁ t he
pr edet gfnl RRA ik T8 ATRH Rlore MGReH S (R QAGERad h&"i‘e@aﬁ&éﬂeﬁ‘éﬁeﬁfﬂn&i&ﬁhg3%?éo to
stop the backwash sequence. In step 3280, the norhml operation solenoid is
cl osed,coamdie acpecwilsborepdatdy Thésesteps WlBtbawtmdte@cﬁeﬁpaulfbd Aumbauefgsnesti n 3
seconds I n ste 2 term nation i de as to
et herTSTEAERIe, M b PYe aE: eenaly (hssar Trids Seff sgidon s niigeefshlifhcoss
fl ow | ogiRs tHeae kepbhtidliethstadrin 204 $HEPe 8238rcltthisemeRh§hykidaAt dtRRtidS friRdM
periodically, such as every 10 mlliseconds). If Yes, the process flow
proceed@eﬁwnsﬂésaBQ@UmaXbﬁ@ﬂ%ﬂﬂﬂﬂ@h@mﬁépébfav&v@eﬂMPOOSZ] In step 3290, the
reject value is closed, and a nax tiner between filtration is started

(def aul [0038 Amoumbpdimemt 80a matert tesymerexundtgl’ mcsqrdiﬂgntosmepm&z@ﬁu isadescribed

determ nat.ion is r. he headl exceeds,.the maxi num
noad oderanfele Sl Gdicd B IS Fn B PEbad el G pRAE LR B e
3130. IfppBloair biIPIRE 255 ahd V6WErAEERPBHIV 9ncSEBD idRQ8 ofloRlyMIkiaRlcair sup
deternlnatlon is made as to whether or not the max tiner between letratlon
has el apsed. |f the determination in step 3300 is No, the process flow
proceeds back to step 3295. If the determination in step 3300 is Yes, the
process flow proceeds to step 3110. [é@53] The default values (e.g., tiner
val ues and count values) for the variabl es descri bed



above are for an exenplary inplenentation of this enbodi nent, whereby one
of ordinary WD 2011/084173PCT/US2010/044161 skill in the art wll

recogni zewohat1/@ttrer val ues nmay be envi sioned for thesePcanisabmoms4ienhi |l e
remaining within the spirit and scope of the invention. [0054] The control

unit 202" may be constitut b o ut er a ntral .
e eodisgmpridetptgic ThEDantng ) ThahaRs TPreae SaVRLh ISR docBC A v
(RAM , sappl 'ynll%éfs/ é}’étﬂ}H{ndbdﬂtlﬁrJré&eto( b{&cdhit %6@&%& ,as%c?é?éﬂ”'%ﬂl aﬂ'ﬂﬂ%‘ HREenOr
nore tiners. Alternatively or additionally, the controller nmay be

const i thieweuthyAwlifhbottami blpwofit adcursodenfput@ngactidhef camtsr zmd sohids wAgan the

F e R A P

menory tHavaie @xmﬁgl@bt @tha t@( e aarli@DaRMesivbd. CByllﬁVﬁl(gQ%Ssbpér@tetth Mp@ly
control unit 202 [ 0055] The above-di scl osed s

conput dinck ipicsalsnetivite lio amppdvicak girirphepssrante t%qs;ﬁbﬁdqedcmblé@%@n theretigad
correc tdf%ghéssot{elr%m%g{eﬁl f“rﬁ ftl{e m&ﬂa taﬁ'c? reflé {ntg' g [‘F l?t?ﬂe H;'ol%t %{egtg o?fhe%ﬂ%as o,

filter so n conti nuous an ation.

such i nreathait dcane saub Wﬁﬁprﬁvéﬂﬁhﬁt&quaht}and cor rectu on may significantly
reduce the required vigilance and | abor which is currently required by

on- si t 0P| sORNEh. thisQAFRlient 2a k&bt L5DEs pisitidngd RigkcekphbRerthe ftesr 11V of
conbination with intermttent operation of the airlifts, various

i mpr ovéh%ﬁ@@CtWétﬂOIbéh@elﬁthdﬁaio @%tgcttéﬁlzeﬂ@earprtmtas@fﬁcewcﬁlteé uedingnovamenteduced
conpr es ng ST Ill Eh ang{‘ ttrga)tmeﬁtq'al, edFu qgis e%%'bd nt[ hde rg%sure PIRGEE? 965 %sySt em

c) reduced wear ear e a|r uced sPect ri cal 1-ener gy

consunirovded ehovientpe dxteidintdt 1109 ainemdblaiol deyemﬁﬁtd the) curedti bed]ssb doi talwater
consunption and cost.. %057 G ven the disclosure of the pr esent i nvention,

one ver&atmst take S fEhere B FPlERtig e Yhald theiesidedyPipdc aurle %(hﬁB&ierre nts
and noqjﬁjg 1C§E{1 ?1@“&%@&3{@9 antoRRfc %flfesﬁ'S 1& Bg&fedtalﬂa c'l g f f()ﬁﬂcular ti

Accord ions attainable by one versed In e art 11:(1r’omthe
pr esentin d]ré@l tosraahﬁsevuntirur relintigats ¢logp encemask le:clsntammhntt keeclp rvdﬁelnusuaﬁymbiuon are

to be ipcluded as f rther HPOdI nts of the §E§$e2¥ i nv 138 The scope
of the lé‘gé?ﬁtarflﬂ%Q FSi gt flog i éi"é‘fqr AL SBHS £ 4y FRLTO u’Plﬁ # oIFIKFng
cl ai ms.info¥Ra REhL kb R8rhd G3RET L5524 HOARIGEe transducer 265, and controls operation of

the automatic valve 275. In all other respects, the control unit 202 is similar to the control

unit 202 as shown in FIG. 1.

[0040] In more detail, when users have attempted intermittent airlift operation for a water
treatment unit such as a DynaSand™ Filter, in order to perform a backwash operation to
clean the water treatment unit, those users have sometimes experienced an unacceptably high
turbidity spike immediately after the air burst start-up. Due to the volume of the filtered
water at the top of the water treatment unit, it would generally take a while for the after-effect
of the spike to pass, which can be on the order of 30 minutes or more. This is an
unacceptable problem, and the use of upper and lower airlift lines as described in this

embodiment operates to overcome this problem.

[0041] In this embodiment, a second air supply line is provided to each airlift, whereby the
upper air supply line is located two feet above the elevation of the lower air supply line. One
of ordinary skill in the art will recognize that other elevation distances between the upper and
lower supply lines may be envisioned while remaining within the spirit and scope of the
invention (e.g., 6” to 3 elevation difference). By programming an air control panel to first

send an airburst to the upper elevation supply line, and then having a burst sent to the lower
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WHAT IS CLAIMED IS: 1. A conputer readabl e nedium storing a conputer program
product for perform ng a backwash process, which facilitates a reduction in
a reject wateliassodi ated with a water treatnent tank, tIReTASa@OL@II6Pr Ogr am
when executed by a computer processor, causes the conputer processor to
performthe foll owing functions: . a). determ ni.n et her the water
tr eat meritvAHARMRUR Yihﬁgnfélsde%?ta%ﬁep%{ek%&ﬁ_s bogbet! i HeE &lﬁﬁélpwpﬁhmaﬁg the
fol I owi gt 1Gdel NBrough the aidlfl tol S IpUFTthFaRPtrURRRAt I, SEhi$ RhgNRLEphR Start
an airlift flowin a 1g|rst airlift path at a first position and at a first
poi nt itlast bfrar owitofahdbattawmphiie teirbf vofl betebmamtted antd/eranmemized ankompared to

t solenoid to start an airlift flowin a second

a2) inss'gr ct. n]{qp iybower b rst soler

airlift g T AYPP %%‘HWSTES%FFPoWl&nd at a second point in tine, at a
bottom portion of the water treatnent k,. the second pogition being bel ow
the fi 42} geterdise AREMA estgﬂﬁa%g‘bﬁﬁ PrvRIFRECTERPRRY 105 EPWEIKE FIPPEE poi nt
In tl MBpe oPerationV‘(ﬂeJ &ftrol (1Eg ¢ béerrfrfed%b&%o‘nﬂm?&%ﬂﬂiﬁ@ﬁ cBN ut%??ﬂ%garﬁ-htrokédf

t
pat hs enabl es suitable water flow within the water treatnment tank. 2. The

conput em s eadwbtes metiblenmedoor didgas @ ainapact djsci, uiot Ipeovidiogphe simbgrstsh® st eps
]9 T, é)m a pﬁgpﬂ%%%)rylagﬂse érg t.%ggqv%rgﬁ%jeecgt{at\éaallsvgorgﬂ’a?g& goe(gogvnenﬁoﬂa?jvg&ér J[riea l%eltlto open
units. In step 3100, system setup is performed, whereby values are set for the maximum
headloss (max_headloss_set point, default of 30 to 36 inches of water pressure for 2 meter
tank, default of 24 to 30 inches of water pressure for 1 meter tank, with a min value of 10
inches and a max value of 48 inches), the maximum time between filtration (e.g., default 12
hours, min 1 hr, max 48 hrs), the backwash timer (e.g., default 6 hours, min 30 minutes, max
12 hrs), and the burst counter before alarms (e.g., default 3, min 2, max 10). These values are
set by an operator of the water treatment unit, and can be entered via a computer keyboard or

mouse, or by other input mechanisms.

[0043] In step 3110, a determination is made as to whether or not the effluent water level in
the tank 100 is above the filtrate weir. If No, then the system is not required to operate, and
the process flow loops back to the start of step 3110 (this determination is made periodically,
such as every 10 seconds). If Yes, then the process flow goes to step 3120, to start
continuous backwash filtering. In step 3120, the reject valve is opened, an upper burst
solenoid is opened (to enable air to flow into the upper elevation supply line), an upper burst
timer is started (default 2.5 seconds, min 1 second, max 10 seconds), a lower burst delay
timer is started (default 2 seconds, min 1 second, max 10 seconds), and a backwash timer is

started.

[0044] In step 3130, a determination is made as to whether or not the lower burst delay timer
has elapsed. If No, the process flow loops back to the start of step 3130 (this determination is
made periodically, such as every 10 milliseconds). If Yes, then the process flow goes to step
3140, to start the lower air burst. In step 3140, the lower air burst solenoid is opened (to
enable air to flow into the lower elevation supply line), a normal operation solenoid is

opened, and a lower burst timer is started (default 3 seconds, min 1 second, max 10 seconds).
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a4) receiving a sensor signal that indicates a headl oss val ue based on
water flowng in a feed |ine, wherein, if the headl oss value is |ess
t han a prwoevavasiried headl oss val ue, stopping the backwash/uysea@omssst 3. The
conmput er readabl e nedi um according to claiml1, wherein the determning step

Is determ eiving a sensor naI I ndicates t wat er

| evel E[H%elaé by { ﬁ ?éie@g’&%%?n ish%%ﬁ We‘ﬁé?t@?rrﬁrﬁ’@& theeuRper EﬂrStrH’éleE h?tsput er
readabl g, ¥Bgli T RCHON ﬁieflﬂoée@s Hb@'g@b@t,o sftéff il%@rwﬁé}%ﬂz 08 Jpber HOPRM BlenbR
performthe follow ng functions: setting a burst counter to zero;

2011/ 084 tIB&RCH 452 OOwthed 48 Durst. Ifkb6ﬂwnﬁoemvfhgfboBehaﬁﬂnghgﬁaﬂ(ﬁham

7R s L T R SEH1 S TRRigiet oy ped e
Fol Iow [884& Lirqc;s:%elpoﬁ%O a determination is made as to whether or not the lower burst timer has
clapsed. If Yes, then the process flow goes to step 3180, whereby the lower air burst solenoid
is closed to stop the lower air burst, and whereby a continuous backwash normal operation
delay timer is started (default 2 minutes, min 10 seconds, max 5 minutes). If No, the process
flow loops back to the start of step 3170 (this determination is made periodically, such as

every 10 milliseconds).

[0047] In step 3190, a determination is made as to whether or not the continuous backwash
normal operation delay timer has elapsed. If No, the process flow loops back to the start of
step 3190 (this determination is made periodically, such as every 10 seconds). If Yes, the

process flow proceeds to step 3200.

[0048] In step 3200, a determination is made as to whether or not filter media movement has
been detected. By way of example and not by way of limitation, the filter media movement
is detected by an ultrasonic level transmitter located directly above the reject weir. If Yes,
then the process flow proceeds to step 3210. If No, then the process flow proceeds to step
3220. In step 3220, a burst counter value is incremented by one. In step 3230, a check is
made as to whether or not the burst counter value has reached a set point (default 6, min 3,
max 10). If Yes, then a continuous backwash filter airlift alarm is output in step 3240, to
inform an administrator that the airlift process has failed to clean the water treatment system
appropriately. If No, then the process flow proceeds to step 3250, to restart the burst
sequence. In step 3250, the upper burst solenoid is opened, the upper burst timer is started
(default 2.5 seconds, min 1 second, max 10 seconds), the lower burst delay timer is started
(default 2 seconds, min 1 second, max 10 seconds), and the backwash timer is started. After

step 3250, the process flow proceeds back to step 3110.

[0049] By setting the burst counter value to a predetermined set point value, such as 6, when
the airlift stops functioning (when it should be doing so), the dual-burst airlift operation will
be repeated up to a maximum of 5 more times (default 6 total cycles, min 3 cycles, max 10
cycles). If the airlift is still not functioning normally (as determined based on signals

provided by the sensor 255 positioned directly over the weir 117 of the reject section 116 as
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a6l) increnenting the burst counter; a62) checki ng whet her or not
the burst counter exceeds a burst counter preset value, and if no,
per f or m ngoanutdser’3backwash process starting at step al pCTarsdotof4416s,
outputting an alarmto indicate problens mﬁth t he backwash process in

reduci ng the ect 5. The ut er readabl e d| um.according to claim
1, wherd gpwnﬂlﬁﬁﬁ?’ %é’fheéﬁaPéf E%& %ﬁ%w forquB Wéw Taonie Iey aawgter mn
pr edet gy ﬁ%@ﬂb@mﬁwﬁm&ﬁaﬁdnﬁrean farl&yitt %@mﬁttlﬁft (readabb £0)MRAIHAFALFGRRIGI 0 tO

claim?2, wherein, if the headloss is | ess than the predeterm ned headl oss
val ue, dparatdrar admuss»tragmtdféh@ﬁtﬁpm end thet pethtogomecties dadlohawieqgirédinct i ons: ab)
I nstructing to stop gas flow conplete to the airlift; and a6) instructing

t he rejl@630]Valstep X200,cd dsek isTmiteasctonyphutier or eatdhb beckvedh timeabeoeldpsed. 10

o o v e S0, Packuesh process, Ly LoLer ILenl i RETTOUTEY, o,
3270. In step 3270, the burst counter is zeroed-out, and the process flow then proceeds to
step 3200. In step 3260, a check is made as to whether or not the headloss exceeds the
maximum headloss set point value for more than a predetermined time amount (e.g., 1
minute, min 5 seconds, max 2 minutes). By way of example and not by way of limitation, the
headloss may be measured by a pressure transducer provided on the feed input path. If the
headloss exceeds the maximum headloss set value, then the process flow proceeds to step
3265, whereby an alarm is output to inform a user that the headloss exceeds the maximum
headloss value, and then the process flow proceeds to step 3270, in which the burst counter is
zeroed-out, and then the process flow proceeds back to step 3200. If the headloss does not
exceed the maximum headloss set value for more than the predetermined time amount, then
the process flow proceeds to step 3280, to stop the backwash sequence. In step 3280, the
normal operation solenoid is closed, and a reject stop delay timer is started (default 2

minutes, min 3 seconds, max 5 minutes).

[0051] In step 3285, a determination is made as to whether or not the reject stop delay timer
has elapsed. If No, the process flow loops back to the start of step 3285 (this determination is
made periodically, such as every 10 milliseconds). If Yes, the process flow proceeds to step

3290, to close the reject valve.

[0052] In step 3290, the reject value is closed, and a max timer between filtration is started
(default 12 hours, min 30 minutes, max 48 hrs). In step 3295, a determination is made as to
whether or not the headloss exceeds the maximum headloss set point value. If Yes, the
process flow proceeds back to step 3130. If No, the process flow proceeds to step 3300, in
which a determination is made as to whether or not the max timer between filtration has
clapsed. If the determination in step 3300 is No, the process flow proceeds back to step 3295.
If the determination in step 3300 is Yes, the process flow proceeds to step 3110.

[0053] The default values (e.g., timer values and count values) for the variables described

above are for an exemplary implementation of this embodiment, whereby one of ordinary
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8. The conputer readabl e nmedi um according to claiml1, wherein the step al)
of starting the airlift flowin the first airlift path is acconplished by
si gnal i ngwohlelugspes burst solenoid to allow air to fl owPapieseds/ofi4iom a

| ower portion to an upper portion within the water treatnent tank. 9. The

conput er . r eadabl e di um.according to claim1, wherei.n the step a2), .of
start | n%ﬂ{ Hethgjary Wik recpgizs that o e@&%?fdmafr Pie’f“(ls‘ﬁa?‘ﬁ fqrsth%?ecvcﬁlﬁlﬁﬁ%h%@?%y

si gnal i B@afnitey WANRthOYiSt andQbeRAdnd Avehdigw air to flow upwards froma
| ower portion to an upper portion wthin the water treatnment tank. 10. The

comput b ' c [N ' . I ut er
C 0Py A0SR RIP it P02 CERS Mo balhufla T duictlbinpllr EHRAf W GpfiaIPL
t he fi rbdcaasing iuhit (QRLDH, bycddratly madnorg (RIGM Y ppmnddmratess chanoiyd RAME, | ams e
and WD 2011/ 084173PCT/ {ﬁﬁOlO/ 044161 ?{22 ending .the ajrlift flowin

t he sedBRRY/OMMUE Rterface H/Qyierassud CONYCE HEd) Bike?t BOFSHMSH} Misatghctose.

11 A meidaRngfy. Robdrionts fidy bedREAR B o BIREIGSF riidictoRPIRR! ARdbotith 2

unit 202’ comprises the necessary hardware and/or software to carry out its functions
disclosed herein. For example, the software may be stored on a tangible memory device,

such as a DVD or a CD-ROM, which is accessible by the control unit 202°.

[0055] The above-disclosed system and computer-implemented method provides immediate
automatic detection and correction to failed airlifts in the filtering bed in a granular media
filter so as to maintain continuous and reliable airlift operation. Also, such immediate and
automatic detection and correction may significantly reduce the required vigilance and labor

which is currently required by on-site personnel.

[0056] As a result of utilizing dual airlifts in combination with intermittent operation of the
airlifts, various improvements over conventional systems can be achieved, such as: a)
reduced compressed air flow, b) reduced wear and tear on the air compressor system, c)
reduced wear and tear on the airlifts, d) reduced electrical/energy consumption, ¢) improved

filtrate quality, and f) reduced chemical consumption and cost.

[0057] Given the disclosure of the present invention, one versed in the art would appreciate
that there may be other embodiments and modifications within the scope and spirit of the
invention. Accordingly, all modifications attainable by one versed in the art from the present
disclosure within the scope and spirit of the present invention are to be included as further
embodiments of the present invention. The scope of the present invention is to be defined as

set forth in the following claims.
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treatnment tank, conprising: a) determ ni ng whet her the water
treatnent tank is in need of a backwash process, and if so, performng the
f ol | owi ngwbuntiisors: al) starting an airlift fl owPCm/us2d10/08416mirlift
path at a first position and at a first point in tine, at a bottom portion
of the e rea nk; and a2) starting an airlift flowin a
second'ﬁﬁi$i#%(ﬁé%ﬁﬁgi)éﬁsecond position and at a second point in tinme, at
the bottom portion of the t?r treatment tank, the second position being
bel ow the f1hst HoSPPBAT SAGHY hECdUELHA BH? ﬁ?mplﬁertl?rﬁ%raabmﬁauféﬁ?rer the first

POi Nt i rfolfBig a backwad1RH&LSE Willéh Bleiftdtbd a faAWidinta8jebi ailas@Rehi&PRRRY
airlift paths enables suitable water flow wthin the water treatnent tank.
12. The watitortraet dardi, g dompoteaipmgtdm, When dxecutedhpriceinpgter processor, a8)sempeni ng
areject valyv rovi ded on rej line. froma normally cl osed position
2’ hegimdeEiRiiiide 2B saEiouad i8R on vt er floving | a f eed
l'ine, wher eid)defefminte; WEARNQRS wiRl HEathnenl @BR islil@BePod BARKASHTHABEL s hgad] 0ss
val ue, stopping the backwash process. 13.The nmethod according to claim 11,
wher ei rif shecdereingihv fajosingdungfionst er ni ned by receiving a first sensor
signal t h.at aé??ﬂs&ﬁ‘%t?nsg atnhu‘fiptpela bl‘l’l\’@tts%{enloﬁivtglstalrtnanaaillrclﬁ“? ﬁiovlv L8 ik agfiﬁ%taﬁlrat tahan a
predet er m ne eve

first position and at a first point in time, at a bottom portion of the water treatment tank; and

a2) instructing a lower burst solenoid to start an airlift flow in a second airlift path at a
second position and at a second point in time, at a bottom portion of the water treatment tank,
the second position being below the first position and the second point in time being after the
first point in time,

wherein the airlift flow in the first and second airlift paths enables suitable water flow

within the water treatment tank.

2. The computer readable medium according to claim 1, further comprising the
steps of:

a3) instructing a reject valve provided on a reject line to open from a normally closed
position; and

ad) receiving a sensor signal that indicates a headloss value based on water flowing in
a feed line,

wherein, if the headloss value is less than a predetermined headloss value, stopping

the backwash process.

3. The computer readable medium according to claim 1, wherein the determining
step is determined by receiving a sensor signal that indicates that a water level in a feed line

is greater than a predetermined level.
4. The computer readable medium according to claim 2, further causing the

computer to perform the following functions:

a5) setting a burst counter to zero;
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14. The net hod according to claim 12, further conprising: ab) setting
a burst counter to zero; a6) determ ning whether filter nedia
novenment wocuorigsalydve a predet ermi ned anount of novenenPCIrruszée/owaber
treatnment tank, and if not, performng the follow ng functions: a6l)

I ncrementing the burst counter; WO 2011/ 084173PCT/ US2010/ 044161 a62)
checki ng méﬁﬁr&‘rcemn%%enﬁ‘ﬁe“%@} thet pdifatee fbé’égE%f BEHH POV CIGRIACEY S pr eset

val ue, A8tk b hrddererRREd ABLAGLIANRLIRN Rarkwash iBiRRABANRAULF @, at step al ),
and if yes, outputting an alarmto indicate problems with the backwash

pr oces Performmgubd fodloniieg fuppleats: rate. 15. The nmet hod according to claim 11,

wherein the first and .second airlift flows overlap in tinme by a
predeterniné@lgﬁﬁﬁﬁ%mgFgﬁ%ﬁ%¥&f8W$ﬁé nmet hod according to claim 12, wherein,

i f the headlsspchctkin@ShetHaBr Adt&he burst counter exceeds a burst counter preset value,
and if no, performing another backwash process starting at step al), and if yes, outputting an

alarm to indicate problems with the backwash process in reducing the reject rate.

5. The computer readable medium according to claim 1, wherein the first and

second airlift flows overlap in time by a predetermined amount of time.

6. The computer readable medium according to claim 2, wherein, if the headloss
is less than the predetermined headloss value, further causing the computer to perform the
following functions:

a5) instructing to stop gas flow complete to the airlift; and

a6) instructing the reject valve to close.

7. The computer readable medium according to claim 1, wherein the backwash

process is intermittently performed irrespective of a headloss of the water treatment tank.

8. The computer readable medium according to claim 1, wherein the step al) of
starting the airlift flow in the first airlift path is accomplished by signaling the upper burst
solenoid to allow air to flow upwards from a lower portion to an upper portion within the

water treatment tank.

9. The computer readable medium according to claim 1, wherein the step a2) of
starting the airlift flow in the second airlift path is accomplished by signaling the lower burst
solenoid to allow air to flow upwards from a lower portion to an upper portion within the

water treatment tank.

10.  The computer readable medium according to claim 1, further causing the
computer to perform the following functions:
al2) ending the airlift flow in the first airlift path by instructing the upper burst

solenoid to close; and
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predet erm ned headl oss val ue, the nethod further conprising: a5) stopping
gas flow conplete to the airlift; and a6) closing the reject valve.

17. The mwohod/®erdrdi ng to claim1l, wherein the backwash/ysecaomss6i s
intermttently perforned irrespective of a headl oss of the water treatnent
tank. 18. The net hod accor.di to claim1l _wherei.n the step al). of starting
the air1 1t Rrbtade PrariiL s SN AT PRIV ABS ISR 15 e%‘?lgﬁfm ing the
upper hylsbhidsglepreid to allow air to flow upwards froma | ower portion to
an upper portion within the water treatnent tank. 19. The nmethod accordi ng
to claim1l, wherein the step a2) of starting the airlift flowin the

second airlift path i.s acconpli.shed by signali the I r .burst sol enoid
Lo ol ow ai it ok B st AR R P R PRl e on
wi t hi n ttagnotaik, teBgidmnt tank. 20. The method according to claim1l

further conprising;'aIZ% ending the airlift flowin the first airlift path;
and a22) endidgterrming whether the witer Heatpenttaslo dnared ¢fa baskivish process, and

if so, performing the following functions:

al) starting an airlift flow in a first airlift path at a first position and at a first point in
time, at a bottom portion of the water treatment tank; and

a2) starting an airlift flow in a second airlift path at a second position and at a second
point in time, at the bottom portion of the water treatment tank, the second position being
below the first position and the second point in time being after the first point in time,

wherein the airlift flow in the first and second airlift paths enables suitable water flow

within the water treatment tank.

12.  The method according to claim 11, further comprising:

a3) opening a reject valve provided on a reject line from a normally closed position;
and

a4) determining a headloss value based on water flowing in a feed line,

wherein, if the headloss value is less than a predetermined headloss value, stopping

the backwash process.

13.  The method according to claim 11, wherein the determining step is determined
by receiving a first sensor signal that indicates that a water level in a feed line is greater than

a predetermined level.

14. The method according to claim 12, further comprising;:

a5) setting a burst counter to zero;

a6) determining whether filter media movement occurs above a predetermined
amount of movement in the water treatment tank, and if not, performing the following
functions:

a61) incrementing the burst counter;
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a62) checking whether or not the burst counter exceeds a burst counter preset value,
and if no, performing another backwash process starting at step al), and if yes, outputting an

alarm to indicate problems with the backwash process in reducing the reject rate.

15.  The method according to claim 11, wherein the first and second airlift flows

overlap in time by a predetermined amount of time.

16.  The method according to claim 12, wherein, if the headloss is less than the
predetermined headloss value, the method further comprising;:
aS5) stopping gas flow complete to the airlift; and

a6) closing the reject valve.

17.  The method according to claim 11, wherein the backwash process is

intermittently performed irrespective of a headloss of the water treatment tank.

18.  The method according to claim 11, wherein the step al) of starting the airlift
flow in the first airlift path is accomplished by signaling the upper burst solenoid to allow air

to flow upwards from a lower portion to an upper portion within the water treatment tank.

19.  The method according to claim 11, wherein the step a2) of starting the airlift
flow in the second airlift path is accomplished by signaling the lower burst solenoid to allow

air to flow upwards from a lower portion to an upper portion within the water treatment tank.
20. The method according to claim 11, further comprising;:

al2) ending the airlift flow in the first airlift path; and

a22) ending the airlift flow in the second airlift path.
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