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1 A WASTEWATER TREATMENT SYSTEM FI ELD OF THE | NVENTI ON
The present invention relates to wastewater treatnent
systemand 5 nore particularly the present invention
relates to a wastewater treatnent systemor treating
wast ewater at a construction site. BACKGROUND OF THE

| NVENTI ON There have been concerns about wastewat er

i ssues in construction 10 site as in how to reduce the
costs in treatiAWARTEWATER TREATIMENT S¥STEMcoul d be
decl ared sati sfactory and acceptable. Due to that one
such technol ogy has been introduced to treat

wast ewat er from construction site. In a Singapore

P3EDD ARPFHE 3 hen 15 200103323-3, an independent
tr‘ea‘t‘rrE'n't—sy?t'ETrng&T—rreating wast ewater from a
construction site was.introduced. This st em nmai nl

ol veie: et in@3torT RBie T cuohaly” bRBT Rl sYstem and
entire structure for this systemis nade of netal, it

i INeEeLPArtiguiarbh he fspeeni invesiion relptesdal @ wastewater treatment
relocate. This prior art integrates several automation

f \aystano os treatiog westawathe abg coastrudtiamssitecost s, 20

mai nt enance and reliability of the automation functions

can be of concern to the users. In addition, this

prior art conprises of a reaction tank, which is

E@Aé%ém@wﬁﬁﬁg%ﬁm add on to the equi pnent

There have been concerns about wastewater issues in construction
site as in how to reduce the costs in treating wastewater to a level which could

be declared satisfactory and acceptable.

Due to that one such technoiogy has been iniroduced to treat
wastewater from construction site. In a Singapore Patent Application No.
200103323-3, an independent treatment system for treating wastewater from
a construction site was introduced. This system mainly involves chemical
coagulation technology. As the entire structure for this systém is made of
metal, it is heavy and therefore difficult o handle and relocate. This prior art
integrates several automation functions to bperate the system. Thus, costs,
maintenance and reliability of the automation fuhbtions can be of concern to
the users. In addition, this prior art comprises of a reaction tank, which is
operated by a motor means, may add on to the equipment cost and weight of

the system.
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2 Any discussion of documents, devices, acts or

knowl edge in this specification is included to explain

the context of the invention. It should not be taken

as an adm ssion that any of the material forns a part

of the prior art base or the gommon general know edge

in the relevant art in Singapore or 5 el sewhere on or
before the priority date-of the disclosure and cl ains

her ei n.AnyAldisaissiosmeiit doasnems] levibeise aots or knowledge in this
representation as to the contents of these docunents

| speafedtion id irludddtonakpian meaddridkteofiBetiRferRM. | B3Mould not
and does not constitute any adm ssion as to the

108 R qF el bR 4ty SONCTHARR forhisr & Bat of the prior ar
DR b BB, bReB s S PRl nospere o
characteristics of the prior art systemand to

i Risehrre en pekeigret thm piority dete oh hewdincasre andr gaims herein.

construction sites in a nore adaptable, cost effective
1Albsthterasptst as dpdhatdatei drugpresentation asalostheaconteats of these
obj ective of the present invention to introduce a

S YRicBMeritd ISbRasyomid inférnitdiodl aviildBReto! tﬁé%lpp%émiahd does not
the system and with size and configuration r easy

0
S [ RhaBRit AR Q&hié'sibdiéﬁ-ﬁoiﬂe Yeé?ﬁeé.@'%f\'}ah%/gdr\é'i{a%rzé’ont?nts of

The present “i nvention re s 10 a waste r eat men
syste which, conprises of a single whole structure
wxﬁﬁsegh?%%?w@n tank, a sedinentation

Therefore, its an objective of the present invention to address the
concerns of many potential users by reducing or eliminating the said
characteristics of the prior art system and to introduce a new system of
treating wastewater erm c_onstruction sites in a more adaptable, cost effective
and easy to operate situation. It is also another objective of the present
invention to introduce a system, with easy monitoring of siudge level within

the system, and with size and configuration for easy storage when not in use.

SUMMARY OF THE INVENTION

The present invention relates to a wastewater treatment system, which
comprises of a single whole structure with a reaction tank, a sedimenté’zion
tank and a bottom tank housed therein. The reaction tank further includes a
plurality of spaced apart flat plates vertically positioned therein. The

sedimentation tank further includes a particle retaining means to enhance the



10

15

20

tank and a bottom'tank housed therein. The reaction

tank further includes a plurality of spaced apart fl at

pl ates vertically positioned therein. The

sedi nentation tank further includes a particle

retai ning means to enhance the33 sedi nentati on process

and at | east two collection channels to collect the

treated wastewater. The bottom tank according to the
pressimeniativanpiocess i ard addeast Siaidudlectidn exdtanoelsc tadotiect the
to collect the sludge fromthe wastewater and

t hpgeped t Wasidineediar Thé tdthien Stang8ecorimghas LBvabRsen® iBvention
introduced into the reaction tank in a controlled speed

Vi i nke i~Re wherel Ik af |
{roBles "ac ShcR” ANEpdTERToe 3o RRIEENIAL Yidke' (Dt the
its own velocity theceafter, filling th ot t t ank i
RS o AN, (pHESRET | H5Enersin e STucthe T Mistapater is
the bottomtank and into the sludge collection ) o
cHalrpducedringo teerpactian tank ibvatcontralled speeddvia s inlet pipe and
particle retaining nmeans in 10 which other particles
wonvhetrelretheawvastead temdlill tflows fraim ihel negctiore drddintmther seédimentation
overflow into the collection channels and thereafter by

grtank thyt itLBaIn vEasity tHereurtautilling the ot el Slowly to allow the
treatnment systeminto the drainage systemor into a

Waoill?dqée gﬁgeﬁl a{P?né SHﬁ&ﬂtcﬁ'}He WMARbAI fénk%ooi:nggﬁefjslhﬁge collection

repea eac me wastewafer I's to bet

" Ay i R o B T i TEARD means i

Cllv%qgﬁrosfh(iern p\glljtlic?ehs Evlgalcil\%sét Fe\i\glitng& él\r?du lﬂ?us]: laﬁc\;vw%nrg]; %eated water to
overflow into the collection channels and thereafter by gravitational means
flow out of the wastewater treatment system into the drainage system orinto a

water tank to be reused and wherein the process is repeated each time

wastewater is to be treated therein.

The flat plates according to the present invention are positioned
spaced apart creating chambers in which the wastewater would flow in a
vertical up and down manner around the flat plates. The flat plates are
provided therein to lengthen the flow path thereto to maximize flocculation
process before the wastewater enters the sedimentation tank. A pre-
determined amount of chemical is introduced into the inlet p'ipe to ensure that
the chemical is thoroughly mixed with the incoming wastewater supply before

the wastewater supply in introduced into the reaction tank. Further to this a



vertical up and down manner around the flat plates. The
flat plates are provided therein to | engthen the flow

path thereto to maxim ze floccul ation 20 process before

the wastewater enters the sedinentation tank. A pre-

det erm ned anmount of chemical s introduced into the

inlet pipe to ensure that the chemical is thoroughly

m xed with the i ncom ng wastewater supply before the
welslikviat statisupier isn providediunethe milet tipe rteafirinen étidnce the
Further to this a 4 built in static mxer is provided

I "cHdmgichNeatbtigh pe to further enhance the cheni ca

reaction. A diversion plate is provided i medi ately at

one end of the 5 sedinentation tank and the purpose is

to divert the incom ng wastewater from the reaction

tank into the .bott tank. Th article retajning neans

in t he edMEHPR: PEHE: ShKPRYIHRY SBungdiately p?Lr%’F‘?t ?”af of the
sl udge tubes inclined angularly form ng a reversed

sl %ﬁﬁgﬁﬂﬁ@tailenéﬁﬂbﬁgé fe@ Pubposs isde-divert thesincoting wastewater from
t he adj oi ning tubes and wherein said sludge tubes are
sttaelredctiarpiainkéntoithe doktboctamki n a rigi d manner. The
inclined sludge tubes are provided to capture or

retain any floccul ated particles which did not settle

at the bottomtank due to up flow ng notion of the

Wast ewaf el gaﬁfEiEréQ@ﬂi eearnsfil'\qme %dﬁ@@%&iaﬁ t?ﬁ‘k SoltiREs of a

is referred as treated water an reafter

8¥pqﬂ{§lliwgfbgpi§mh§pf(gueooe%ghr!'lﬁ@gi_do%n%%rgelfosrm\fhg & évlé?s?écj tQfan’cing

10 arrangement of criss-cross structure with the adjoining tubes and wherein said
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sludge tubes are stacked together into blocks in a rigid manner. The inclined
s[Ljdge tubes are provided to capture or retain any flocculated particles which
did not settle at the bottom tank due to up flowing motion of the wastewater.
The wastewater flowing from the said tubes is referred as treated water and is
thereafter overflowed into the collection channels via a plurality of V' shape

like openings.

The bottom tank of the present invention is a tapered structure with one
end connected to the sedimentation tank and the other end connected to the
sludge collection chamber. Heavier material is collected at the tapered portion

of the bottom tank as the bottom tank is filled with the wastewater.

The sludge collection chamber comprises of a viewing portion and a

sludgé exit portion and wherein the viewing portion is provided to monitor the
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The bottom tank of the present invention is a tapered
structure with one end connected to the sedinentation

tank and the other end connected to the 20 sl udge
col l ection chanber. Heavier material is collected at

the tapered portion of the bogtomtank as the bottom

tank is filled with the wastewater. The sl udge

col l ecti on chanber conprises of a viewng portion and a
s|lamgenteofi dlugge toltetted thavbier white tHeshidgeiexd portidn @picided to
provided to nonitor the 5 anount of sludge collected

t hes@idigahé @olib&edl di P %Itﬂgbt |h°tﬂe' sﬂucﬂﬁ@\ébﬂ’&glohochamber
dlscharge t he col | ected sl udge he sludge Tn

I e IS
A IR o Bl R, TS
- SR Po sroued o o slcbReH brinite Hhsish s Heprageoval of Sudge
di_ scharged by gravi tatl onal neans. The sl udge

cdl thecslugge ghamable fa bpodischarged hngeavitatignalaneposi Thesludge

to further enhance the gravitational effect. A
wastlegidrechameet isepdsitiyrsddein &g aagdiangokitionhte fortheeshhance the
invention 10 operates mainly of gravitational neans.
QdrgtitAppartsednd preferred aspects are disclosed in

the specification and | or defined in the appended

claims, formng a part of the description of the

inventi on. 15 Further scope of applicability of the

presenAlv{}E\l/ Q\Svla er %Mea’gmenec sﬁem according to the present invention

operates mainly of gravitational means.

Other aspects and preferred aspects are disclosed in the specification
and / or defined in the appended claims, forming a part of the description of

the invention.

Further scope of applicability of the present invention will become
apparent from the detailed description given hereinafter. However, it should
be understood that the detailed description and specific examples, while
indicating preferred embodiments of the invention, are given by way of
illustration ornlyr since various changes and modifications within the spirit and
scope of the invention will become apparent fo those skilled in the art from

this detailed description.
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apparent fromthe detail ed description given

herei nafter. However, it should be understood that the
detail ed description and specific exanples, while

i ndi cating preferred enbodi nents of the invention, are
given by way of 20 illustratiog only, since various
changes and nodifications within the spirit and scope
of the invention will beconme apparent to those skilled

i rBRIGF BESGRIBRIOMOF THEFRIGURESscri ption. 6 BRI EF
DESCRI PTI ON OF THE FI GURES Further disclosure, objects,

advant saetherndisappacs, SolfiecisheaidvaftRls andPddpedtd Of tABYpresent
be better understood by those skilled in the relevant

‘S: er%rfﬁ)éatldi f"%ﬁgﬁeoét%rt[}ﬂ rQﬂo'oB %&%Sglhllé’& P B relevant art by

erre I ments en |n conjunction w

TR Bl @%ﬁr‘ﬁaﬁé%opr%r“emeﬁa?riﬁ@%wemﬁetaken in

pr esent |nvent| on, and in which: Figure 1 shows a
peqoé"w-@'tﬁt'POeWUheWeoﬁC@CPfépﬁméﬁﬁn‘ﬂralWW@?itWBN?hl Areydhivamiby way of
Figure 2 shows a side cross-sectional view of the
pridigstrationnomly aod thes are mdtolimitative-ofythe ptesdritgovent®n, and in
shows an expl oded si de cross-sectional view of a

pagiiickn of the present invention as shown in Figure 2;
Figure 4 shows a perspective view of a particle

ret ai nipgurPRBRows hersPetiie RERTH The PRYEIM: irfféntion in general;

Figure 2 shows a side cross-sectional view of the present invention as |
shown in Figure 1;

Figure 3 shows an exploded side cross-sectional view of a portion of
the present invention as shown in Figure 2;

Figure 4 shows a perspective view of a particle retaining means used -
in the present invention;

Figure 5 shows another view of the particle retaining means as shown
in Figure 4 with the direction of water flowing thereto; and

Figure 6 shows a crosg:—sectional view of the sludge tubes in the

particle retaining means according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is particularly developed fo introduce a system to
treat wastewater at construction sites. The present invention utilizes effective
and practical configurations, setup and low amount of chemical agents to

enhance sedimentation, which would save the cost of operating the system
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15 Figure 5 shows another view of the particle

retaining neans as shown in Figure 4 with the

direction of water flowi.ng thereto; and Figure 6 shows

a cross-sectional view of the sludge tubes in the

particle retaining nmeans accorging to the present

invention. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
present invention is particularly devel oped to

i rantbttuersurestpat drm tmaintenante wapeetwatlept @t noinimtimu dhieopresent
sites. The present invention utilizes effective and

prigedritibal iscasd debighbiad e SSTEUD tAsdl DotV hdPWeiun®f of wastewater
chem cal agents to enhance sedinentation, which would

f ﬁégtﬁi Iﬁiﬁﬁlyctﬂl%id NastOwat Adnk Ir&%rrl:é’é g@%gﬁ%@;@%ﬁ%ﬁgiﬁnificantly

e "mal nt.enance aspect

pr inventian.s.also designed to be alhle to treat .
DOBRGf R bR08 g eBRirE R M fahyate” fhpurgsehtiftention
wastewater, at the same tine. This configuration )
siig sesiangat loyworke indepsendefatlys g avithewt shisruptien e dhe censtruction
the wastewater. The present invention 5 is designed to
wovdekisitéependent |y and wi t hout disruption to the
construction work site. The present invention wll now

be described in detail with reference made to the
acconpani ed Figures 1 and 2. 10 The present invention

conpri g gf'es%tntliﬁ\?eﬂtiobhﬁvﬁlgn i &%@&ﬂbéﬁﬂt{et?i&m rreferencé

mainly referred as tanks. Sard tanks cou

C3H5£80td 2% d¥ihahied Figures 1 and 2.

The present invention comprises of at least three main compartments,
each mainly referred as tanks. Said tanks could be further categorized into a
reaction tank (10), a sedimentation tank (12) and bottom tank (14). It should

be noted that the present invention is actually a one single structure in whole.

The reaction tank (10) is basically a rectangular shaped like structure
with a base (16} and four upstanding sidewalls (18). At one of the upstanding
sidewall (18), an opening is provided (not illustrated) into which an inlet pipe
(20) is mounted thereto. This inlet pipe (20) is provided to allow the
wastewater from an extemnal source to be introduced into the reaction tank
(10). It should be noticed that the inlet pipe (20) is position at the top portion of

the said sidewall (18), Figure 1.
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reaction tank (10), a sedinentation tank (12) and
bottomtank (14). It should be noted that the present
invention is actually a one single structure in whole.

15 The reaction tank (10) is basically a rectangul ar

shaped like structure wth a Base (16) and four

upstanding sidewalls (18). At one of the upstanding

sidewal | (18), an opening is provided (not illustrated)

i nt o whiwtheartoi thisstthpi neactiér @ank ¢1dpalspeitciudesea @iurglifysof flat
inlet pipe (20) is provided to allow the 20 \Wast ewat er

f roates 22y vitickklars gene’lly fed@nynkar @RHEEE lik& pRatéS e ach flat plate
reaction tank (10). It should be not?ced ttﬁz%t t he P

'SQP 2?%@%3&20‘9&%%*@?%%2%%@4&m%ﬂ@s‘*t@é@ftﬁh@%‘ﬂé@ edges
ot AE0P ) el baﬁeith%@%““ sl e eacton

I|ke | ates, Each flat pla as been designed in

s Bk b1 his cangeratin PLetTat Glateia2) wilcansuss goat ween the flt

the flat plate (22) is marginally shorter than the

i latesd P2 hankt modhtechiasidedbeireaction tamk ((10))the Bhoder edges of the
configuration of the flat plate (22) will ensure that

Wik plagst (22) coliat B8 mddhted Qonm@nbsgtanﬂmd%udémus (18) in a
reactl on tank (10), the shorter edges of the

SAREHEERE, TR R GD s anaft frgm the
féﬁ%&?ﬁ%’f’ 8152 IBI6E ERR dnys e ieallrRER ?'t@a ks 2
o e ] BT o BB o) Bt vy
according to requirements. The flat plates (22) are mounted in such a manner
that one flat plate (22) is mounted in such that the upper edge of the flat plate
(22) is flushed with the upper edge of the reaction tank (10). In other words,
the bottom of the flat plate (22) is spaced apart from the base (16). Another
adjacent flat plate (22) is mounted as such that the bottom of the flat plate
(22) is mounted onto the base (16) and the upper edge of the flat plate (22) is
spaced apart from the upper edge of the reaction tank (10), Figure 2. This
configuration is repeated along the length of the reaction tank (10); thus
creating a plurality of chamber like configuration with vertically mounted flat
plates (22). This is ensure, that the flow path of wastewater flowing through
the reaction tank (10) is lengthen to allow maximum effect of flocculation

during operation.



according to requirenents. The flat plates (22) are

mounted in such a manner that one flat plate (22) is

nmounted in such that the upper edge of the flat plate

(22) is flushed with the upper edge of the reaction

tank (10). In other words, thg bottom of the flat

plate (22) is spaced apart fromthe base (16). Another

15 adj acent flat plate (22) is nounted as such that the

bot t om Bie sbdinfdrdation tndk (122 arcoringpionthedpresént inhentiaskas the

(16) and the upper edge of the flat plate (22) is

s pseidr agiRdpe T iaWit8e th Pesactidae tahk t PRO) egakhen fANkis, said

(10), Figure 2. This configuration is repeated al ong

t . . af i . i

ol i RRttof tahk €78 o OulsaPind Hebionkl R suEhdfiet £ founted
unted f]at 2 tes (22). This is.ensure, th he .

FahEchariah ik RLAL RS Yorb maiehn Aot plate deg) nprovided

10) is lengthen to allow maxi num effect

t ank f
5 1 ADBEAIn 4 thisSe@ATIGIGsH Bkt (125 ST BUBIORER S(ansha. The said
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tank (12) according to the present invention has the
sidivérsions plape (Rdkésvidesignied incacth dhnatt ds heidht) corfespdmels to the
to this, said sedinentation tank (12) is configured

arkigletsofang detimamtetion farik (1t2)ia$1d_ni§'-|!ﬁisﬁﬁ>neﬂ%da|&§d2 ; HOPdmM one
I S

tank (14) in a tight manner. A diversion plate (

DIR50 R Lhahatdh 14k 60! FERhe i hubahle CAdindifaton tan
{42 18 8RS R ol PRt e g, G26E" s Barticie
S alaRRBaTaRS (25 dmanaeba have cop iRy of asined sludge tubes

sedi nent ati on tank
provided in a plurality of blocks (28), Figures 4 and 5. Each block (28) is

further configured to have a pair of soiid sidewalls and a pair of 6pen top and
bottom end to allow water to freely flow thereto. This configuration further
allows the water to travel from the bottom portion of the blocks (28) to the_top
portion of the blocks (28). Said blocks (28) are supported by convention
manner in the sedimentation tank (12) and therefore the means of securing
said blocks (28) would not be described further. The block (28) consists of
multiple sludge tubes inclined angularly, which form a reversed slanting
arrangement of ‘criss-cross’ structure with the adjoining tubes, Figures 5 -and
6. This configuration is effective in catching any suspended solids or particles
that are not easily precipitated. With these features, the processed water is of
high quality with minimum usage 6f chemical agent. The blocks (28) are

preferably made of materials that are strong enough to bear a weight of over



(12) is also provided with a particle retaining neans

(26). This particle 10 retaining neans (26) is designed

to have a plurality of inclined sludge tubes provided

ina plurality of blocks (28), Figures 4 and 5. Each

bl ock (28) is further configurged to have a pair of

solid sidewalls and a pair of open top and bottom end

to allow water to freely flow thereto. This

c df0kgu Beercaoge ftivertehisrno fahmvsupbert \wétaery kiod it ay elsy torobserve
the bottom portion of the blocks (28) to the top 15
pahkiqualigf oftirstebfroakihe(Wker sGFhek bl ocks (28) are

supported by convention manner in the sedinentation

tank (12) and therefore the neans of securing said

bl ocks (28) would not be described further. The bl ock

(28) cqusists of . nultiple,sludge tubes inclijned

ngul arstenii Sgeindd Eidites et et 1A s SallePig eharrets (30)

"criss-cross' structure with the adjoining tubes

f ]
5 Fiagar R Viiednen 2be dop Teclo aifthg blackef28)s Twr eeliaolioni ghannels
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cat chi ng any suspended solids or particles that are
ndB80pass Hgsigned ignidt cardiguradl trhsudreaenéimenthatit indledes a plurality
processed water is of high quality with m ni nrum usage

ofofciiesRaRld In@eRéirs dhepahingksS4idd),” weRs abé preViddd Yo AR water
of materials that are strong enough to bear a wei ght of

ovRiwidd RHRKHe %%Ré‘s(gg?s%rfﬁ:vmntggg elf t%gﬁer?tlb‘?ro%én r%?@j) and

ki nd, t 1s easy to o rve t of water

P SR AR bR RRGBrD st pr Vel BReE 8 ude.
on the top section of the blocks (28). The collection

channel s (30) are designed and configured in such a

manner that it includes a plurality
The bottom tank (14) as mentioned earlier is mounted onto the bottom

of the sedimentation tank (12). Said bottom tank (14) is preferably designed to
have one tapered end to prbmote gravitational effect onto the waste collected
therein. The tapered portion of the said bottom tank (14) is connected to a
sludge collection chamber (32). The sludge collection chamber (32) includes a
viewing portion (34) at one of its terminal end portion and a sludge exit port
(36) on the other terminal end portion. The viewi'ng portion (34) is provided
with a double-layer safety clear panel covering to monitor the amount of
sludge collected in the sludge collection chamber (32). In should be noted that
the sludge collection chamber (32) is positioned in such a manner that the
viewing portion (34) is positioned higher than the exit portion (36) in relation to
the grqund to promote gravitational effect onto the sludge inside the sludge
collection charﬁber (32) when the sludge is released via the exit portion {36).

Optionally, a centrifugal pump (38) (not illustrated) could be provided at the
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of V shaped |ike weirs or openings. Said 'V weirs are
provided to allow water flowing fromthe bl ocks (28)

to flowinto the collection channels (30) and

thereafter is released into the drai nage system or

wat er tanks for reuse. 10 The ppttomtank (14) as

mentioned earlier is nounted onto the bottom of the

sedi nentation tank (12). Said bottomtank (14) is
prefiepeitby (d6singrase the sludge benemesteo dlick hol bieadipclarged using
gravitational effect onto the waste collected therein.
Therabitatiored faree! Saidl edntiifugab pumhpo(@8) Wpictstablyl peitated by usin
cgﬁhected to a 15 sIudgel%%IPectionggﬂgnber 8%2?. The Y 9
sl i on chanber (32) includes a view ng
pé%??@ﬁgﬁ%ﬁﬁﬁ%t one of its termnal end portion and a

sl udge exit port (36) on the other term nal end

portion. The viewing portion (34) is provided wth a
doubl e- | ayer safety clear panel covering to nonitor the
anount New theiduerking Ineeghanism ofiehel perpent oinvetiormrand other
chanmber (32). In should be noted that 20 the sludge
cdehierts aot désuribed da3Rgr weulddss desuriediin detaih a nmanner

that the viewing portion (34) is positioned higher

than the exit portion (36) in relation to the ground

to pronote gravitational effect onto the sludge inside

the sl I i nber (32 n the slud [

ol casaPES wBElavtaf BN e, SalitruttBl sl e EBlidctea from

centrjfugal pu 38 not illustrated) could be ] )

pr'mw@@a@t%ﬁﬁe@eﬁ%ﬁs iZ,BIPS WArkS3t) aj Rreiminary redimeuaigdion pit

beconmes too thick to be discharged using gravitational

f Joedemparatycelatade agdl praliminarysyerevalr ef dealsy ymatters such as

oper at ed by using
sand, grit, mud and etc. Then, a submersible pump is utilized to pump the
wastewater into the present invention via the inlet pipe (20). It should be noted
that a pre-determined amount of chemical is introduced into the inlet pipe (20)
before the wastewater is diverted into the reaction tank (10). The purpose of
doing so is to ensure that the. chemical is evenly distributed onto the
wastewater and this process is further enhanced by a built in static mixer (40)
(not illustrated), which is provided in the inlet pipe (20). The flow of the

wastewater traveling in the inlet pipe (20) into the reaction tank (10) is

controlled at a pre-determined speed at the wastewater source.

The wastewater in the reaction tank (10) will then flow in a vertical up
and down manner, around the plurality of flat plates (22). This process will
ensure thorough mixture of the chemical with the wastewater and promote

flocculation of any suspended solids or matters. The wastewater will then flow
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el ectrical supply. 5 Now the working nmechani sm of the
present invention and other features not described

earlier would be described in detail. Optionally,

wast ewater fromthe construction site will be collected
from individual discharge poists via pipe works to a
prelimnary sedinentation pit 10 for tenporary storage

and prelimnary renoval of heavy matters such as sand,
grintp, thensgdimentation tamie(,2)ansiihmeediatdle divenpdiistouthel botteh tank
to punp the wastewater into the present invention via

t {e4) nbyetthei REverEiBh- Plétestmw Anbehigoppstesshahedvier particles in

pre-determ ned anount of chemcal is i ntroduced i nt

th 0

| e BiEter A Bele g bt A YR Y lge' 188 45 gty tank
is, to. ensur the ., chemcal i venI di strjhuted
ori#) tsn%e'naﬁ@?avwbwa§w¢ﬁr dhgrevelf Wastbywaisrapil Increase and
enhanced by a built in static mxer (40) (not

i Ithersafter Hayv, thimighn thes blocksi(28H A thehwaistdveatepilpws (tRugh the
The flow of the wastewater traveling in the inlet pipe

( HMclisn28) tihteregaticies viaok did Adt ettle ¢o e Bbit6M tahk Q14) would

pre determ ned speed at the wastewater source

20 T
a vert i P%P bﬂdtégr‘%ﬁ%ﬂ:% g@ﬁagﬁ&kgl@% '{1‘#1 h ‘%%ﬁfh@Pg the
el R b B bor oA S # %aéreadv

fI occul ation of any suspended solids or matters
ademk astoyvaler naw refesiech as water is overflowed mto the collection

channels (30) via the V' shaped openings and thereafter discharged into the

drainage system or into water tank at the site.

As the s!udgé is being collected in the sludge collection chamber (32),
the amount of the said sludge could be viewed via the viewing portion (34)
and when required the siudge could be discharged via the sludge exit portion
(36) via gravitational force. If the visual observation shows that the sludge is
too thick to be discharged by gravitational means, then the centrifugal pump
(38) could be activated to assist the discharging of the sludge effectively. The
optional centrifugal pump (38) is just an additional assistant provided to the
present invention and is only used when is required. The discharge of sludge
could be done manually or mechanically, according to the user's

requirements.
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into the sedinentation tank (12) and i mredi ately
diverted into the bottomtank (14) by the diversion
plate (24). In this process, heavier particles in

wastewater will settle in the bottomtank (14) as
sludge. As the bottomtank (1f3 is being filled with
wast ewater, the |level of wastewater will increase and 5

thereafter flow through the blocks (28). As the
wast ewatlee advanagehob thgh présent iheeltion( B8}hat! thghs @fe no moving
particles which did not settle in the bottomtank (14)

WOskres frogn tHeipit haiatCitiel reatloh Rakib €10 Bctke cf@&%arél?@ point at

therefore ensuring the wastewater is as nuch

Popel ngﬁag;%ﬁoﬁdﬁggﬁf edl Pﬁ;]'éfdé%e%s are, r?ch?é\fe%aqgfﬁho\t]\fke use of

treate ef e as wa IS over

mmr&?hec tectlon 10 chzixa 30) via the 'V shaped
Jufimd &frefial riiver SURHISHR U D Y s Whareln g@osary or
systemor into water tank at the site. As the sludge is
bé”ﬁﬁbje%*@ﬂl adneterinpwered gnixegeandia wstalied om i eradtien)tank (10)
t he amount of the said sludge could be viewed via the
vitewwnihgnpeflocowali@d) 15 and when required the sludge

coul d be discharged via the sludge exit portion (36)

via gravitational force. If the visual observation

shows that the sludge is too thick to be discharged by

gravi t apeah; s”ﬁ'ﬁ:%ﬁtloﬁ ESP C@éﬁ Egiﬁl c@r‘l‘l’{@c%tiobsmth specific

could be activated to assi st

- éﬁqﬁ@é ek el VAL SR UK 9085 i 2 BB P

i,nvention and is only used when i s required.
o 'QE%W§E d '%ﬁBB'gC@t'OEdél'Bterﬁ'é’e%ﬁéw@ﬁl?ém yargtions uses or

mechani cal | y, accordln% to the user's requirenents.
adaptations of the invention following in general, the principles of the invention

and including such departures from the present disclosure as come within
known or customary practice within the art to which the invention pertains and

as may be applied to the essential features hereinbefore set forth.

As the present invention may be embodied in several forms without
departing from the spirit of the essential characteristics of the invention, it
should be understood that the above described embodiments are not to Iirhit
the present invention unless otherwise specified, but rather should be
construed broadly within the spirit and scope of the invention as defined in the
appended claims. Various modifications and equivalent arrangements ar-e
intended to be included within the spirit and scope of the invention and
appended claims. Therefore, the specific embodiments are to be understood

to be illustrative of the many ways in which the principles of the present



13 The advantage of the present invention is that there

are no noving parts fromthe inlet point at the

reaction tank (10) to the discharging point at the

sludge exit portion (36). Al processes are achieved

Wi th the use of m ninum el ecty4cal power supplied.

Only in any case wherein necessary or 5 requested, a

not or powered m xer can be installed on the reaction

t ankerftidd) may benpeactieetl ode tthat fotlowindhiclaimishirBeans-plus-function
i nvention has been described in connection with

spagidess are IMeAdER id TolvBesRturdd ayl pdriditin dgé )%Fe?ij?_%ld Junction

that it is capable of further 10 nodification(s).

a ' [ IS¢l ded . ve vari at i ans or
s e Sy, Sirb LRI ER R ChyCRleo: ARG sHOERE.  For
principles of the ipvention and including such _
QEBETRIECatiqus § Bl SROcLReTo Dy s be StErtgALequvalents in that
known_or customary practice within the art to which the

i riv 8al oW IpKs @ gyiidrioad sugacerto serurapyeadan parts tagether, whereas
essential features hereinbefore set forth. 15 As the
praeseraw iemvsioys @ heligal serfackoidi ssture wevddralpattertegether, in the
W thout departing fromthe spirit of the essenti al
chavehfidnt tdfc ind' SvddePNphAs., al fai i
under st oodﬁtdha?sﬁwnéﬁd]above deggﬁig'bgdﬁagln‘ggg?&n%g@ aarrg %%Ltuvalent
t qh ks the present invention unless otherw se

speci |ea] but rather should be 20 construed broadly

within the spirit and scope of the invention as defined

in the appended clains. Various nodifications and

equi val ent _arrangenents are ) , o
Comprises/comprising” when used in this specification is taken to

specify the presence of stated features, integers, steps or components but
does not preclude the presence or addition of one or more other features,

integers, steps, components or groups thereof.”



intended to be included within the spirit and scope of
the invention and appended clains. Therefore, the
speci fic enbodi nents are to be understood to be
illustrative of the many ways in which the principles
of the present 14 invention meys be practiced. In the
foll owi ng cl ai ms, neans-plus-function clauses are

i ntended to cover structures as perform ng the defined
f WICAIM8 and not only structural equivalents, but also
equi val ent structures. For exanple, although a nai

and a screw may not be structural equivalents in that 5
a nail enploys a cylindrical surface to secure wooden

Pafts togeielateiiieh %r;}t %ﬁ%ec‘(&%egg‘f ?Rnﬁhfﬁa&f storage and

surface to secure wWoo
n_pa

environnent, of fastenin od rts nai |l and a .
sdragessing e@g’(g,afoegfeatsﬂqa\éfqvmet@g_co_ﬂ%cteda from a s?orage pits or
" Conprises/conprising"” when used in this specification

i Jepaveisaba eapstiucion pite pnd ydirreindhesvastewatardraatment system
i ntegers, steps or conponents but does not preclude

t hpepateseon ea roveatdsuppip sduroe echaractericedtihethat ¢t uwestewater
i ntegers, steps, conponents or groups thereof." 15

Cliddfaeht spsten toMprigts iofenrbMg whohd SffUERFRMIBES rehctibn tank

plurality of storage and processing tanks to treat

. V"?%ﬁ"@%@ﬂin?éﬁtéﬁ&ﬁ ®shed (£ &c?'é%&&ﬁngh&ﬁ é?@ ﬁo?%eed therein, and
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resef'voirs at a constructiion site an
Wava'tleer\é’iant frie }e%\%ﬁ(gﬁgﬁk ?'Vos)tfﬁﬁher includes a plurality of spaced apart flat

plates (22) vertically positioned therein, and wherein the sedimentation tank
(12) further includes a particle retaining means (26) to capture the particles in
the wastewater and at least two collection channels (30) to collect the treated
wastewater, and wherein the bottom tank (14) includes a sludge collection
chamber (32) to collect the sludge from the wastewater and thereafter
discharging the sludge, and wherein the wastewater is introduced into the
reaction tank (10) in a controlled speed via an inlet pipe (20) and wherein the
wastewater will flow from the reaction tank (10) into the sedimentation tank
(12) by its own velocity thereafter filling the bottom tank (14) slowly to allow
the sludge to settle at the bottom of the bottom tank (14) and info the sludge
collection chamber (32), and wherein the remaining wastewater will flood the
particle retaining means (26) in which other particles would be baptured and
thus allowing treated water to overflow into the collection channels (30) and

‘thereafter by gravitational means flow out of the wastewater treatment system



operates on a power supply source characterized in that
the wastewater treatnent system conprises of a single
whol e structure with a reaction tank (10), a

sedi mentation tank (12) and a bottom tank (14) housed
therein, and wherein the reacigon tank (10) further
includes a plurality of spaced apart flat 10 pl ates

(22) vertically positioned therein, and wherein the
sddtarthe dedinage apgten( 02 )ntbua water tamkl todes raugsd tindlveherein the
retaining nmeans (26) to capture the particles in the
vasbersd B repadicd cddtihe WikteRbie? 64 tobe erBafiiriherdig0) to
collect the treated wastewater, and wherein the bottom
tank (14) includes a sludge collection chanber (32) to
collect the sludge fromthe wastewater and thereafter

15, di schargi.ng_t he sl ud nd wherei n the, wastewater

F 24 ot (A Rl BNt P A ElaRedI0)CIRR J wherei the fla
controll ed speed via an inlet pipe (20) and wherein the

5 walelematd) @re (positioner shpgask apssl crestingashamberys jintwhich the
the sedinentation tank (12) by its own velocity
t heastaWwatr wolld Agwt ime abeertioal upnénd dbwrs Inoavinert aroaindothe fiat
the sludge to settle at the bottom of the bottomtank
( IAxteang2).nto the sludge 20 collection chanber (32),
and wherein the remaini ng wastewater will flood the
particle retaining nmeans (26) in which other particles
woul d be captured and thus allowng treated water to

overfl ow,i Lon channels (:30)~and .

CHEr car HESaBE R BB SR R0 B e J0ICIB wherein the flat
vvasIt ewg&gs treatr&e‘rn?{< system 16 into the drai nage system_
10 orPlRisEd2a) AR BrOVigaSkiheseipdolenatagn dhe fighepathiherato to maximize

process is repeated each tine wastewater is to be
t rilogculationepricass before the wastewater enters the sedimentation tank

(12).

4. A wastewater treatment system as claimed in Claim 1 wherein a pre-
16 determined amount of chemical is introduced into the inlet pipe (20) to ensure
that the chemical is thoroughly mixed with the incoming wastewater supply

before the wastewater supply in introduced into the reaction tank (10).

5. A wastewater treatment system as claimed in Claim 4 wherein a built in
20 static mixer is provided in the inlet pipe (20) to further enhance the chemical

reaction.

6. A wastewater treatment system as claimed in Claim 1 wherein a

diversion plate (24) is provided immediately at one end of the sedimentation
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2. A wastewater treatnent systemas clained in Caiml
wherein the flat 5 plates (22) are positioned spaced
apart creating chanbers in which the wastewater would
flowin a vertical up and down manner around the fl at
plates (22). 3, A wastewater tyZatnment system as
claimed in daim1l wherein the flat 10 plates (22) are
provided therein to | engthen the flow path thereto to
meRNki (1@) fansk the urrRess i de stiverd ftbeeinchming svastieweater from the
enters the sedinentation tank (12). 4. A wastewater

t rreattiemtarky(d 0pintathebaltoradank (1d)ai m 1 wherein a pre-
15 determ ned anmount of chemical is introduced into the
inlet pipe (20) to ensure that the chemcal is

t horoughly m xed with the incom ng wastewater supply

bef ore LN Lot [ the .
dact dh astRp Rt okt b8 AL Th (o of Fhegein he
claiped ipn.daim4 ein.a buiJt in 20 static m xer

 SHgei BEITA TRENS NEGL iR SEPE)eBter e 1Dy pFBESeS of a
the chem cal reaction. 6. A wastewater treatnent

s yurghtya of csladge dtubescindlined angulerly fordiingrai mvepsest eslanting

(24) is provided i medi ately at one end of the

s efrargenadnt@f cligs-ceods gtivtturandith thee adibPOSE tutsest andiwherdin said
the incom ng wastewater fromthe reaction tank (10)

| Rderibeatdrestdckal todéther o ﬁld’tﬁté‘(%ﬁh% rigidSARAREL.
systemas clained in aim1 wherein the
8. A wastewater treatment system as claimed in Claim 7 wherein the
inclined sludge tubes is provided to capture or trap any unwanted particles
which did not settle at the bottom tank (14) due to the force of upward flowing

wastewater.

9. A wastewater treétment system as claimed in Claim 1 wherein the
wastewater flowing from the particle retaining means (26) is referred as
treated water and is thereafter overflowed onto the collection channels (30)

via a plurality of 'V’ shape like openings.

10. A wastewater treatment system as claimed in Claim 1 wherein the
bottom tank (14) is a tapered structure with one end connected to the
sedimentation tank (12) and the other end connected to the sludge collection

chamber (32).
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5 particle retaining neans (26) in the sedinentation

tank (12) conprises of a plurality of sludge tubes

inclined angularly formng a reversed sl anting

arrangenent of criss-cross structure with the adj oini ng
tubes and wherein said sludgelg ubes are stacked

together into blocks (28) in a rigid manner. 10 8. A

wast ewater treatnment systemas clained in laim?7

whkl.ei rA wastewaler ineateniusigte mudmeslairseg i Olaied 1 twherein heavier
capture or trap any unwanted particles which did not
seahbletiahts ichtedtotit atmhcatdpeldd )pditien tof thBebdtere afk (14) as the
upward flow ng wastewater. 15 9. A wastewater

{ RO RiNKSK THIBE With, (A AREwhferd i m || wher ei n the

wast ewater flowmng fromthe particle retaining means

(26) is referred as treated water and is thereafter

over fl owed onto the collection channels (30) via a
plurality of 'V shape |ike openings.

1 oveh ava%tﬁwat%ﬁﬁ@atgmtew%mc%.%m%Iruc‘dalm 1 wherein the
wherein the bottomtank (14) is a tapered structure
wisludgen eolieationoahambed (82) comprisediafeatviewing partion( (3) and a
and the other end connected to the sludge collection

C hetundeRy eki8 DortidrB (36). arkd WatsdrelmatiRy viendegd I’pﬂ@ﬂiorﬁm)el@ @ovided to
clained in daim1l vvherel n heavier material is

C%bﬁifdrelﬂeaémbﬂﬁt Bﬁ@l@lﬂ bf(‘lé?{‘ﬂ%frelhhﬁhﬁﬁmé@ exi’ﬁ portion

as the bottomtakls e wast

X wﬁk'ﬁﬁ?fﬁ%é@"f@wchz&ge@m%|e%¥e% §lkgs ¢l aimed in Gaim

13. A wastewater treatment system as claimed in Claim 12 wherein the
sludge in the sludge collection chamber (32) can be discharged manually or

mechanically.

14. A wastewater treatment system as claimed in Claim 12 wherein an
optionally centrifugal pump (38) could be provided at the sludge exit portion
(36) to assist in the removal of sludge if the sludge is unable to be discharged

by means of gravitational means.

15. A wastewater treatment system as claimed in Claim 1 wherein the
sludge collection chamber (32) is positioned in an angular position to further

enhance the gravitational effect.



sl udge col |l ecti on chanber (32) conprises of a view ng
portion (34) and a sludge exit portion (36) and
wherein the viewing portion (34) is provided to

nmoni tor the anobunt of sludge collected therein while

t he sludge exit portion (36) 1% provided to di scharge
the collected sludge. 10 13. A wastewater treatnent
systemas clainmed in Caim12 wherein the sludge in

t hid-s| Uguasiewatart reatmenindistensas azimesk ind i@y heifr thed preceding
manual Iy or nechanically. 15 14. A wastewater

t relaimee mheggiot Hm @sid Mastedaten t@atiment Zystameoperates mainly of
optionally centrifugal punp (38) could be provided at

t hyrasgitatitgal mddnsportion (36) to assist in the renoval
of sludge if the sludge is unable to be discharged by
means of gravitational neans. 20 15. A wastewater
treatnment systemas clained in aim1l wherein the

sl udge coll ection chanber (32) is positioned in an
angul ar position to further enhance the gravitationa
effect. 19 16. A wastewater treatnent system as cl ai ned
in any of the preceding clains wherein the said

wast ewat er treatnent system operates mainly of

gravi tational neans.



