166166* 15.06.2005 AN | MPROVED CLEANI NG SYSTEM BACKGROUND AND FI ELD OF THE
INVENTICN"B‘TﬁTs-1nvenLLgn relates tjo a cl eaning system whi ch uses nobile
el enents for cleaning the inside of tubing. A heat distributing
systen1typ|mﬂmmmWHMHMEWCondenser uni t which includes tubing to conduct
fluids. The proposed different ways of 1o cleaning the inside
of such tubing ti@ieprevent the build up of dirt or other upwghseed deposits
inside the tubing as the fluids travel through the tubing. One proposed
way is the use of cleaning balls nade of rubber or spongy material which
have a dianmeter slightly larger than the tubing so that when is they trave
through the tubing with the fluid, the balls are conpressed. In this way,
the balls wal I s of the tubing so as to keep
t he wal | s@@gmégﬁee G{‘?Ys ree fromdeposits. Generally, the balls
and the f|UId are oassed throu-h t he tublno in the direction of the fluid
BA g B Edt O side of the tubing. The
e downstream si de and then

recir ngatﬁﬁs tloholglélﬁs U454 " 2‘%@%&&"‘ Wich UidsImobilBYUlBanifgch as that

descri bed 1n typically provides the neans to
recircul ateéem F@a“"'\qgﬁem ﬁgtvant age of using a punp to

recircul ate the baIIs is that the punp is susceptible to mal functioning
and such @A heat distributing yystenutypically 2tas ancontiensir ainitowhichniacludes

ggggg gngngﬁb dtd eBAllCt fe.devweﬂéé\}ae bRBAYSroposad Vaiffersit. whaje rd?t Qatshgeen
bl | 5,105 QSANIAY 176 insidg of Buch Yping: f%@%“eﬁ gﬁgﬁt’ﬂ'&ﬁfﬁéﬁf*’ 592, 990.
In this pmrtwarﬁw dePﬂ%'tsS'Os!d@c,thP dubing; through 4 Pﬂg di sposed
bet ween the upstream and downstream si de of the t ubi ng. The housi ng

i ncl udes @ propodeiway s thé use dfmle“éhuﬁb ball€ ade oh Aubsie? Brisporggn upper
conpar t e ﬁg@hcgwﬁéve § A n rtthsnttﬁékéb.%%ortﬁsma ated and
col l ected 2 u3|nﬂ

15  they travel through the tubing wit , the balls are compressed. In this

way, the balls are made to rub agalnst the walls of the tubing so as to keep
the walls clean and substantially free from deposits. Generally, the balls and
the fluid are passed through the tubing, in the direction of the fluid flow, from
the upstream side to the downstream side of the tubing. The balls are then
20 separated from the fluid at the downstream side and then recirculated back
to the upstream side of the tubing. A pump, such as that described in patent
document US6,070,652, typically provides the means to recirculate the balls.
However, a disadvantage of using a pump to recirculate the balls is that the
pump is susceptible to malfunctioning and such a system usually requires
25 considerable downtime for maintenance and repair.

To overcome the above disadvantage, there has been proposed a cleaning
system that does not use a pump to recirculate the balls, an example of
which is described in patent document US 5,592,990. In this prior art, the
30 recirculating means comprises a housing disposed between the upstream
and downstream side of the tubing. The housing includes an apertured
partition which divides the housing into an upper compartment and a lower
compartment. When the balls are recirculated and collected by this housing,
the partition permits the fluid to pass through to the lower compartment while
35 keeping the balls in the upper compartment. The housing further comprises

I AVIVIVYS

BONANNNT R




a first passageway whi ch connects one end of the upper conpartnment to the
downstream si de of the tubing, a segond and third passageway connecti ng

the other end of the upper conpartnment to a first and second section in the
upstream side of the tubing such that the second section of the tubing has
a 5 slightly lower pressure conpared to the pressure at the first section
but higher than that at the downstream side of the tubing.,ge3d housing

al so conprises a fourth passageway connecting the | ower conpartnment to a
source of |lower pressure than that in any of three other passageways. The
cl eaning systemdisclosed in this prior art also has a plurality of valves
lo arranged to control the fluid flow along the different passageways

ggiféhbﬁﬁ. a fSENEssagelay WIS bafifects oh8lehdRire %%rogngiig'nﬁﬁ{wtﬁﬁ'ty of the

plurality WWP%HES'ES °E#rtéﬁﬂl'tt§ﬁ§g? ge??afg ﬂﬂa%'%'rgpﬂs%ﬁﬂﬂvﬁyoﬁ”ﬁl 'h aw t he
bal | s i nt dhe otherend ofthetupper sompartment de adfirst and, second S@Pt&ib@éb@way nust
be opened tlfehhi sideef thé mtng“gmtﬂmatttm $écond. settion of theutubing has &l ui d i s

‘é‘ﬁztheg 23 EE Féih?el \@/:bng rtSLthgte t%daf{]ﬁ ﬁ&itsdéiloﬁ%tﬂtsa' ni ng
I nventi oni‘%""ﬂ%f‘ ?’éea i’?gﬁb?ﬂ%?’fch‘ lfoé@] ﬂgé(?‘%gfﬁpeégb one of
the di sadeomriises affourth passageway connectingthe lewer EEMAIAMANAQ &he
i nvent i on,sourcegohlower pressure than thatin mydﬁ threeyutherrpassagawaym et ubi ng
connec! gd ch% sysim Riigdosey! it this Y ﬁ(ﬁ't%ﬂ )60 hasi é%lﬁﬂaﬁ@bﬂva%ﬁﬁfﬂgs
openl r'}é a qu%nggi {'\%Dﬂqjgrlé@é’ié& rﬁaﬁgl’gbnq Hﬂ( | hve Igaon is a
syst em f oraboveafidisadvantage oftbis prgr artis (the q%ﬁ!ﬂ"e‘f’ﬁ'F ugh, the
t ubi ng beirequires\acsequence of actionsto plose arsbopemttmpbmalitytofwalyes tohe system
[‘ﬁV' n? a Rbéﬁ@llbfe%héfbfﬁk%fhdﬁldiﬁhé arémhe:bﬂuhm mw&ﬂg ttllievélvgl ? t hrough

e tubi &jﬁﬁﬁé rt é?%p% é Bhd this May?disengige [ O
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and the cost of malntamlng such a system may be relatively expensive.

It is an object of this invention to provide a cleaning system which alleviates
at least one of the disadvantages of the prior art.

20
SUMMARY OF THE INVENTION

The invention, in general terms, is to provide a system for cleaning tubing
connected to an inlet pipe and an outlet pipe, using cleaning elements, such

25 as cleaning balls, which are recirculated by controlling the opening and
closing of two valves.

A first object of the invention is a system for cleaning tubing used for
conducting a fluid therethrough, the tubing being connected to an inlet pipe
30 and an outlet pipe, the system having
a plurality of cleaning balls for circulating with the fluid through the
tubing;
a separator disposed at the outlet pipe and arranged to separate the
cleaning balls from the fluid;
35



15.06. 2005 a recircul ating means conprising a housing arranged to coll ect
the cleaning balls, the housing havizag a first and second conpart nent
separated by an apertured partition, the apertured partition arranged to 5
allowthe fluid to pass through to the second conpartnment but not the
cleaning balls; a ball supply pipe having an entrance coupled to a first

- opening on the first conpartnent of the housing and an eplgs2603upl ed to a
first opening on the inlet pipe; 10 a fluid supply pipe having an entrance
coupled to a second opening on the inlet pipe and an exit coupled to a
second opening on the first conmpartnent of the housing; a fluid return
pi pe having an entrance coupled to an opening on the second conpartnent of

t he housi ng % tfiﬂ'n% 5 an opening on the outlet pipe; a
ball return pi pe o1 g "an en Ied '[@O an o n| ng on the separator
and an exit coupl e@ QE'LA" [RRS 5?) f? corrpartrrent of the

housi ng; a neans fcﬂneiroppng having aaﬂrshgnwepgnd@ommmm tsepaftedher eby 20

a high pressure i sbyanmaseriired partitivn, dve aperturedepdrtitioniaranged tei pe and a
low prgssure is foiggg b fid?(f bhgﬁsmrohﬁﬁ tB%Eé seeBRd YoRigitmérteuti  f erence

in pressure cau5|n E tra cl eafii ng I's fromthe housing to the
i nlet pipe; and ah Burn of cleaning balls to the housing

whereby a 25 high @Q@Jkiﬂﬂply alnedam an entrange coipled tora firskopeningr et ur n
pi pe and a low pr eastheﬁmtszompamﬂemtofttheheusmgca‘ndtameilt coupledtaan pi pe,

the difference in fpgﬂmhﬁgﬁmé%t paé;ansfer of cleaning balls fromthe

separ étoor back to S'gl 3{%?“ ﬁt?&e‘{e ?’é Pa%ggﬁék%o g:??i ;?re

suppl y - of cleani ngaS
arranged to sel ect opening ppainer inlet; n@ep?m' AN @it o‘F°‘€9 fromthe
inl et pipe to the opehing qn the firstcampatdnient ofither heusing;| at| ng means in the

cl eani ng system f urg fiid retur pipe having an entrance coupled to an opening on
the second compartment of the housing and an exit coupled to
15 an opening on the outlet pipe;
a ball return pipe having an entrance coupled to an opening on
the separator and an exit coupled to a third opening on the first
compartment of the housing;
a means for supply of cleaning balls to the inlet pipe whereby
20 a high pressure is formed at the entrance of the fluid supply pipe and a
low pressure is formed at the exit of the ball supply pipe, the difference in
pressure causing a transfer of cleaning balls from the housing to the inlet
pipe; and
a means for a return of cleaning balls to the housing whereby a
25 high pressure is formed at the entrance of the ball return pipe and a low
pressure is formed at the exit of the fluid return pipe, the difference in
pressure causing a transfer of cleaning balls from the separator back to
the housing
wherein the recirculating means, means for supply of cleaning
30 elements and means for return of cleaning balls are arranged to selectively
transfer the plurality of cleaning balls from the inlet pipe to the outlet pipe.

Preferably the recirculating means in the cleaning system further
35 comprises a first vale disposed along the fluid supply pipe, a second valve



35 conprises a first vale disposed along the fluid supply pipe, a second
val ve -4 15.06. 2005 disposed along4.he fluid return pipe, a first one-way
val ve di sposed along the ball supply pipe, and a second one-way val ve

di sposed along the ball return pipe; the first one-way val ve being
operative to transfer the cleaning elenents fromthe housing to the inlet
pi pe and the second one-way valve 5 being operative to trgpghays t he
cleaning balls fromthe separator to the housing. Preferably the
recirculating neans in the cleaning systemfurther conprises a third valve
di sposed along the ball return pipe and a fourth Val ve di sposed 1o al ong
the ball supply pipe. Preferably the means for supply of cleaning balls in

a cleanin e8'B10rg ARG Tattifh Pibe 8 fifdt BleWay Viivé bispbssd albhgAiE Keep! ng
e oA i Sk ol el Aoy ot UL, o

pi pe, the m@htrp disstu ppeyvar valvg &emmemweoﬁ@etraraﬁ eF dhe tcleaming; d fr om
the inl et giémentsnromtthe Housingto ther inled ipipeh and the!isdcong phe-waywalvehe force

of thesfly Yéinr helgah al'lﬂroiﬂ“!hecééb%?étaﬂ t9ahks fromthe
housi ng t u%,: |FBst o%feérhv\g';? glg? ﬁﬁ |5nto he ball ™ supply pipe in
whi ch the valve remai ns opened, cau5|ng the cleaning 20 balls to

flowinto the inlet duct. Preferably the neans for return of cleaning balls
in a cl earfreferablyitherecirduatingraeans vretheyclearing system furtheseomptises| ve and
keepi ng t hethird'valve/dispséd ame thé baf réthen pipel dH & feurtiValveé didporednt r ance of
t he balto rﬁ% %@E ‘?’gﬂxﬁé oW 25 pressure at the exit of the fluid return
pi pe, The '3i&b B |ng a suction force to draw the fluid and the
cleaning balls fromthe separator through the second one way val ve and
into the (Rreferably.the mepns fohsupply of cléaning dalls in @ cleaningsystem 8l eani ng
Eal I's thr opeta W@bﬁ@ endgmmevﬁvstwalve%nd kéepunghﬁebeédndﬁlw clasede i CVL 0I t he
ousi ng, ng ile
the fluid owsd]?t} 8 né%r urga ﬁ?]ﬁ E‘ade.ui)ﬁyeﬁl Er(;ﬁ?sdﬂlgq o return
to thdSf| AMESSEA :'ﬁ ¢ gL p 8d, and
into the cuctien fqmeﬁo d[awthe fluid from the lnlet pipe into the housing through the

fluid supply pipe, the force of the fluid flowing through the housing carry the

cleaning balls from the housing through the first one way valve, into the ball

supply pipe in which the fourth valve remains opened, causing the cleaning
20 balls to flow into the inlet duct.

Preferably the means for return of cleaning balls in a cleaning system is by
operative by opening of the second valve and keeping the first valve closed
creating a high pressure at the entrance of the ball return pipe and a low

25 pressure at the exit of the fluid return pipe, the high pressure creating a
suction force to draw the fluid and the cleaning balls from the separator
through the second one way valve and into the ball return pipe, the force of
the fluid carrying the cleaning balls through the second one-way valve, into
the ball return pipe into the housing, wherein said cleaning balls are retained

30 in the housing while the fluid flows through the apertured partition in the
housing to return to the fluid return pipe in which the second valve remains
opened, and into the outlet duct.

35



-5 15.06. 2005 Preferably the cleaning systemhas a separator in a shape of
a funnel. Preferably the separator.s.n the cl eaning system conprises
perforations which allowthe fluid to flow through but not the cleaning
balls. 5 Preferably the perforations of the separator are in the form of
rectangul ar slots each having a length direction. Preferably the | ength
directions of the rectangular slots of the separator are ;5hgaép8t parall el
to the centre axis of the funnel. Preferably the cl eaning system has a
first neans to rotate the fluid and the cleaning balls at the inlet pipe
before the tubing so that the cleaning balls enter the tubing randomy
distributed. 15 Preferably the cleaning system has a second neans to rotate

the fluid e ' ' tFByg tih &t sHApRCof t he
separ at or F?g%trﬂéllp ttﬁéeeﬁawﬂ’ %%@ruhg?g nﬁtﬁg 'é%r'?r(%g% of {lﬁ@%%l eani ng
balls in its passage through the tubing is |oosened fromthe surface of
t he cl eaniRrgferablys the separatar in the sleaping systeny | coroprises:perfarations he

di recti on wich aitowthe fluidtorfiowetirolige blit notthetlearlimgibalig bal s is opposite
to theclength direction of the rectangular slots. 25 An advantage of the

descri bed odj t of . the inveption is. that . i ffer sures at
the inlet ng é{'ﬁﬂ?ﬂ?’mﬁ?ﬁ%ﬂs FB@ 3?%%{% rs%@t'hgﬁeffg%e& r%ﬁ“&?ovi des an
easy and eachihaving a l@ngthdirection| ating the cleaning balls for cleaning
the tubing. Such a systemis also environnental friendly since there is no

}tAﬁZt ?Igei gf%rbfé?aﬁ the lle'%:ﬁa%di&(@a‘ %ﬁr}eh&c a!%iar o?fghbconderﬁ{soeﬂ;ﬁaﬁge?mang
[ nventlpon qogggt@ g%"‘% %r%%&ﬂ%eﬁms ith respect to such an’
application. 35 -6 15.06. 2005
Preferably the cleaning system has a first means to rotate the fiuid and
the cleaning balls at the inlet pipe before the tubing so that the cleaning balls
enter the tubing randomly distributed.
15
Preferably the cleaning system has a second means to rotate the fluid and
the cleaning balls is at the outlet pipe before the separator so that the dirt
accumulated on the surface of the cleaning balls in its passage through the
tubing is loosened from the surface of the cleaning balls
20 and carried away in the fluid.

Preferably the direction of the means to rotate the fluid and cleaning balls is
opposite to the length direction of the rectangular slots.

25 An advantage of the described embodiment of the invention is that the
different pressures at the inlet pipe and the outlet pipe create suction force
which provides an easy and cost efficient way of circulating the cleaning
balls for cleaning the tubing. Such a system is also environmental friendly
since there is no wastage of the fluid.

30
The invention is particularly useful for cleaning the fluid-conducting tubing of
a heat-exchanger or a condenser, and the invention is therefore described
below with respect to such an application.

35



BRI EF DESCRI PTI ON OF THE DRAW NGS An enbodi nent of the invention wll now
be described, by way of exanple, wgh reference to the acconpanying

drawings, in which: 5 Figure 1 illustrates a cl eaning systemaccording to
the invention which conprises a housing to collect the cleaning balls at
rest and a separator. Figure 2 illustrates the cleaning systemof Figure 1
when the cleaning balls 10 are caused to circul ate througfoshgost ubi ng
commenci ng fromthe housing. Figure 3 illustrates the situation when the
cl eaning balls have passed through the tubing and are trapped by the
separator of Figure 1. 15 Figure 4 illustrates the situation when the

cleaning balls are caused to circulate back to the housing of Figure 1.

Figure 5 i %ﬁ Sﬂqéi G%N' of the separator of Figure 3

whi ch trgo*smﬁggc eéﬁﬁ?@ﬁ s after tlﬂey have passed through the tubing.
20 Figure 6 shows a detailed view of the separator of Figure 5. DETAILED
DESCRI PTI @0 embudimentof theinventisowilnow besdesclibed, by way efiexamplea cl eani ng

syst em use¥ith reference to tie agcdimpanying drawings; in whicithe tubing 8 is in the
formot a plurality of parallel spaced tubes which are connected to an

inl et pipe.5 and..an outlet, pipe 9. . A c e | Wi . yater is passed
t hr ough tﬁ:ég‘f'&B\d Wastgaﬁeﬁ 80?'85?%0”8&%6@%@@%%@?%%%?“@% as steam or

a refri gec@MPriges a housing to collect the;ciganing ballsatirestand asgpgratelhe 30 spaces
between the tubing 8 and to an outlet 29. The cooling fluid (in a direction

as i ndi catpgyray2 ilstratesthé cldami sféléWFigbn% 1 Wheraneedrimy ball®® from an
e

I nl et duct 71, ‘ « S .condenser

t bt ng0s  y® ERSed . bfefild Eueh i (Hirkeony Refbing e the hiiah ' o°2
downstream si de of the tubing 8 by the outlet pipe 9. -7 15.06.2005 The

cl eani ng digurer3 illustratesdbe sitpatiorawhen thé cleaning balls-havecpassednd in this
embodi mentth@dughthe ubing lahddtedrdppediasy thelsdparatonbf Figuréhl s 20 are typically

made from spongy materral and have a ‘dianeter slightly larger than the 5
di t th bj that t |l s 2 wh h
ame 1§r (Eiguree4 hllds{rgt%s%hggltuat?on w %ntiﬁe cfean?ngaﬁaeuscg &eussségqo en they are
circulate back to the housing of Figure 1.

Figure 5 illustrates a cross-sectional view of the separator of Figure 3 which
traps the cleaning balls after they have passed through the tubing.

20
Figure 6 shows a detailed view of the separator of Figure 5.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

25 Figure 1 illustrates a cleaning system used to clean tubing 8 in a condenser
7. The tubing 8 is in the form of a plurality of parallel spaced tubes which are
connected to an inlet pipe 5 and an outlet pipe 9. A cooling fluid such as
water is passed through the tubing 8 in order to condense another fluid, such
as steam or a refrigerant gas, from an inlet 25 which circulates through the

30 spaces between the tubing 8 and to an outiet 29.

The cooling fluid (in a direction as indicated by W1) is circulated through the

condenser tubing 8 from an inlet duct 1, which is connected to an upstream

side of the condenser tubing 8 by the inlet pipe 5, to an outlet duct 15
35 connected to a downstream side of the tubing 8 by the outlet pipe 9.



forced through the tubing 8 to prevent the | odging or settling of particles
within the tubing 8. In this way, urmwanted deposits are prevented from
building up in the tubing 8 which may | ower the efficiency of the heat
exchange, or even cause corrosion. 10 The cl eaning system further conprises
a separator 12 and recirculating neans to transfer the cleaning balls 20
fromthe outlet pipe 9 to the inlet pipe 5. 15 The functisps20efs t he
separator 12 is to separate the cleaning balls 20 fromthe cooling fluid
at the outlet pipe 9 and in this enbodinent, the separator 12 has a shape
of a funnel. The separator 12 is interposed between the outlet pipe 9 and
the outlet duct 15 which releases the fluid. The separator 12 conprises
perforations arranged to allow the fluid to pass through to the 20 outlet

duct 15 b t the cl balls 20 P i
the form Sﬁhe?@eeawea%a 1 s sfﬁa &gﬂ@?&%@ifﬁ! a\‘e?f%ggﬁ hﬂr'ﬁéﬁlﬁﬂidafﬁ 5
parti cul arerabodi ﬁeanmg iciganing balls 49 afgtypicalyne 1 ui d

f 1 ow di r echade fronetspohgy matanal ahdtrllay&sapaamew dlightly largesrtbangheo t hi s
regts)oggtrs*:ec étérfb?m@fdwalsmha{wba&maré résl%edﬁvlihﬂﬂfe Earén?re gns o
t ralr[:sf erri Iﬁf’h@%@ﬁﬁﬁ%ﬁﬁ @8‘#%&?&2 P§ %g I nl et
pi pe 5. 3vithin ithe dtubj R this way, upwapted depe 5§“a housi ng
21 for cdidilding np inhthec tuking &) which snay .lowee tmlﬂﬁmgnm qﬁatbeaheatpert ur ed

partition exéRafhe, 6H éven Gfusedoifosion.of the housing 21 into an first
conpartnent 19 and a second corrpartrrent 27 on opp05|te sides of the

partition _28. The artltlo ermtstheflu ot th cl eani ng
bal | 5 20, T pleaning, syalem Juther.Fomarises, a separd cUlathg) o o

wi thin t heneansto teansfar eenleanmg balis:20 fomsthesut Blperﬁ)t%ﬂlﬁgnlglplﬂﬂy further
I ncl ude a gover 18 for covering the first conpartnment 19 and which is
renovabl e therefromin order to add or renove the cleaning balls 20. 5 The

recir CU| ‘fjlt‘i'hegfurr];E ion oF fﬁets%epralract%p%' Sto 1 sepafrlatléI tﬁie cle alﬁrlrpg Balizo.e‘ZO1 ﬁoﬁﬂﬂea bal |

cooling fluid at the outlet pipe 9 and in this embodiment, the separator 12
has a shape of a funnel. The separator 12 is interposed between the outlet

pipe 9 and the outlet duct 15 which releases the fluid. The separator 12
comprises perforations arranged to allow the fluid to pass through to the
20 outlet duct 15 but not the cleaning balls 20.

Preferably, the perforations are in the form of rectangular slots 32 having a
length direction inclined in a particular direction, for example anti-clockwise,
as viewed in the fluid flow direction. Detailed views of the separator 12

25 according to this embodiment and the rectangular slots 32 are shown in
Figures 5 and 6, respectively. The separator 12 is connected to the
recirculating means for transferring the cleaning balls 20 from the outlet pipe
9 to the inlet pipe 5.

30 In this embodiment, the recirculating means comprises a housing 21 for
collecting the cleaning balls 20. The housing 21 has an apertured partition
28 dividing the interior of the housing 21 into an first compartment 19 and a
second compartment 27 on opposite sides of the partition 28. The partition
28 permits the fluid, but not the cleaning balls 20, to pass through so that
35 the cleaning balls 20 accumulate within the first compartment 19. The



return pipe 17. The fluid return pipe 16 is used to connect the housing 21
to the outlet duct 15 for transfertg-ng the fluid (not the cleaning balls
20) fromthe housing 21 to the outlet duct 15. The fluid return pipe 16
has an entrance 30 on the second conpartnment 27 of the housing 21 and an
exit 14 on the outlet 1o duct 15. The ball return pipe 17 is used to
connect the separator 12 to the housing 21 for transferrispgasgdise cl eani ng
balls 20 fromthe outlet pipe 9 to the housing 21. The ball return pipe 17
has an entrance 13 on the separator 12 and an exit 31 on the first
conpartnent 19 of the housing 21. The entrance open nouth 13 of the bal
return pipe 17 is forned in the direction against the 15 fluid flow WB of

the OUtletho%l?'n‘ngﬁ ﬁnﬁgbu& m&lﬂ& o GREriB fartcadaﬁn ﬁ&‘i%oﬁﬁaﬂfneﬁthe bal |
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open exce®alls§@On repl aci ng or addlng the cleaning balls 20. 20 The
recircul ating means also conprises a ball supply pipe 24 and a fluid
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pi pe 5. Thwusing 2 ttoptheyoutiepdud Srebhe fluid Iredtien pipectfiihasan entfanceB0ch i s
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pi pe 9 t '1'7' lgtusghpt .
surp ot T @&i{rﬁﬁffﬁezc@aﬁvﬁiw&fﬁ R adne 1w

first conﬂmusmgm TEheball refumopiperiy s ameatrenceaacm thecgseparator 1di d  suppl y
pi pe 23 i saridoanresit 31 onthedirstesmpartraent 16 bf thechdusingl21) The\éhtraihckehe . i nl et

PLPe 5 SUGh irﬁﬁbsgﬁﬁ&tﬁ 8 bl fetiin pige FHE1GHG) i the Lraanéﬁaggnéﬂna' y pipe 23
h b 9

I15 06 Oggﬂu r?gﬁﬁﬁ’u 95F0|EF E‘"?\é@?&f"@g %8p r<§\’r'i'§ef1§rc’§r eturn of

cl eani ng theball relumpipesy ls\mghe,ﬂtbe@thaj ahthe exit 14 opthedluid retHen pire f | ui d

suppl y pi pt6. PBe ball retuen pipe 17 nEynciudese hadd valveddVR ovhicimés aw@aysof t he

cl eani ng Kipensexteépt when replacing or adding the cleaning balls 20.

20 The recirculating means also comprises a ball supply pipe 24 and a fluid
supply pipe 23. The ball supply pipe 24 is used to connect the housing 21 to
the inlet pipe 5 for supplying the cleaning balls 20 back to the inlet pipe 5
from the housing 21.

25 The ball supply pipe 24 has an entrance 26 on the first compartment 19 of
the housing 21 and an exit 3 on the inlet pipe 5. The ball supply pipe 24 may
include a hand valve HV1 which is always open except when changing the
cleaning balls 20. The fluid supply pipe 23 is used to connect the inlet pipe 5
to the housing 21 for supplying the fluid from the inlet pipe 5 to the housing

30 21. The fluid supply pipe 23 has an entrance 2 on the inlet pipe 5 and an exit
22 on the first compartment 19 of the housing 21. The entrance 2 of the fluid
supply pipe 23 is formed in the direction against the fluid flow W1 of the inlet
pipe 5 such that the pressure at the entrance 2 of the fluid supply pipe 23 is
higher than that at the exit 3 of the ball supply pipe 24.
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fromthe downstream side of the condenser tubing 8 to the upstream side of
5 the condenser tubing 8 via the howsing 21. The neans to supply cleaning
balls 20 is operative by the opening of the first valve V1 and keeping the
second val ve V2 closed so that the cleaning balls 20 are sucked fromthe
housing 21 to the inlet pipe 5. The nmeans to return cleaning balls 20 is
operative by the opening of the second val ve V2 and keepipa@ebés first val ve
10 VI closed, so that the cleaning balls 20 are sucked fromthe separator
12 back to the housing 21. The housing 21 al so conprises two check val ves
or one-way valves, CV1 and CV2 disposed along the ball supply pipe 24 and
the ball return pipe 17. 15 The first check valve CV1 only permts the

fluid andw#aem%bﬁe bpgug k dlafihgbdi éﬁtﬁﬂﬁhdr%cfdr Burh 4 ddigusi ng 21

permits. 1 el Parprgke tg a\4f o' eob i i f?tnﬁ%a#@ce'ﬁsﬁv? om the

separ at or 2§2amd>thmﬂuﬁomlmgplpg 16t control ﬂ)ﬁcﬂ?‘%@fﬂbﬁ clegning-ballse4Bi ng system
may f urt hérons thepdownstredmisidenofthecondensertabing 8 tdithe upstreanpside of and

Out'et p'l?ﬁe%oﬁag é?tfxb aavmﬂbrmrs. 2ﬂ’e|1*r%fﬁle§h§té'%ﬁéil y déariag propel | er

o1 cant ng DAV 20,4 apdlafive B&ﬁﬁeapie&ﬂ?%ﬁ% Yigafﬁ 3?5@1&%3 T

8in a
random patSEEPRd valve Vdiclosed s ihatdhe

means
are to ensthS|ng121 dbdheunlgt pipe 5 ZDhamartsﬂtu)mtyrIdcbaunngaﬂs 29 laent rifugal

foglcet as éringl oY second v Ve d?fdtqié'éd thedfirsbvalveced at the
outle r

cl eanllﬂ EQEIQ?PQ E%tgh%g‘l?e%ﬁ@&tb%‘lg ztol%ﬁ (]Ikggnf{&n'nqgal ?3%8 ?I ide with
each ot he 9#@3 RS 213 of the separator 12. Th|s is to increase the
nunber of collisions anongst the cleaning balls 20 so as to renove the

dirt accumﬂeah@ag. 2t1f‘€1soﬁwhf tao ¢mkwm ogoheway valves,tCV1t hei r
52??282 tc 0 t ithaenﬁal s% aﬁgﬂé u'i@lshl”'getﬂ Z’bbﬁdyts[]gm Wil |
now bésde(s)'g% ﬁféﬂcﬁf ?&Pe ly %e &)?he cle3hing a2

flow in the direction from the housung 21 to the |nlet pipe 5, and not vice
versa. The second check valve CV2 only permits the fluid and the cleaning

balls 20 flow in the direction from the separator 12 to the housing 21, and not
vice versa.

20
The cleaning system may further comprise rotation means arranged at the
inlet pipe 5 and outlet pipe 9 and in this embodiment propellers are used.

Afirst propeller 4 is placed at the inlet pipe 5 and before the tubing 8 to rotate
25 the cleaning balls 20 so that the cleaning balls 20 enter the tubing 8 in a
random pattern, as indicated by reference numeral 6. The rotation means
are to ensure the cleaning balls 20 are randomly distributed by centrifugal
force as they enter the condenser 7. A second propeller 10 is placed at the
outlet pipe 9 and before the separator 12 so that the fiuid and the cleaning
30 balls 20 are rotated to let the cleaning balis 20 collide with each other at the
mouth 11 of the separator 12. This is to increase the number of collisions
amongst the cleaning balls 20 so as to remove the dirt accumulated on the
surfaces of the cleaning balls 20 after their passage through the tubing 8.

35



3 and 4. 5 W assune an initial position, whichis illustrated in Figure 1,
whereby the valves V1 and V2 are cligsed and the cleaning balls 20 are
accurmulated within the first conpartnment 19 of the housing 21. There is no
flowing of fluid in the ball supply pipe 24 and the ball return pipe 17
because of the pressure 1 o at the exit 3 of the ball supply pipe 24 is

hi gher than that at the entrance 13 of the ball return pispg2dosd and the
function of the two check valves CVI and CV2. \Wen the condenser 7 is
operating, the cooling fluid is going through the 15 inlet pipe 5.
According to a principle of fluid nmechanics, the static pressure at the
entrance 2 of the fluid supply pipe 23 woul d be higher than that at the

exit 3 of adésc Heg %epvg tSfoft fhe e F{;ﬂ hRe fluid
ot pi poperal 9fstEa.%€%m'Ln?w$@?% SHR DR Pl 107,17, 0

or suck tieamd@id 20 fromthe inlet pipe 5 into the housmg 21 via the
fluid supply pipe 23 and to draw or suck the fluid and the cleaning balls
20 frogthe housing 21 into the inlet pipe 5 via the ball return pipe 24.
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t he one we(g‘/VZheck valve CV1 is shown in Figure 2 by the bold arrows. The
nmeans for supply of cleaning balls 20 arisi ng fromthe transfer of 35
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t he upst r eatithe entrance 2 of the fluid supply pipe 23 would be hlgher than that at the

exit 3 of the ball supply pipe 24 because of the entrance 2 of the fluid supply
pipe 23 is formed in the direction against the fluid flow W1 of the inlet pipe 5.
This difference in pressure creates a suction force to draw or suck the fluid

20 from the inlet pipe 5 into the housing 21 via the fluid supply pipe 23 and to
draw or suck the fluid and the cleaning balls 20 from the housing 21 into the
inlet pipe 5 via the ball return pipe 24.

To allow the cleaning balls 20 to be drawn out from the housing 21 to the

25 inlet pipe 5, the first valve V1 is opened with the second valve V2 is closed,
so that the fluid drawn from the inlet pipe 5 to the housing 21 and the
cleaning balls 20 are then sucked out from the housing 21 and into the inlet
pipe 5 for circulating to the tubing 8 to clean the internal walls of the tubing 8.
This is the condition illustrated in Figure 2. The direction of the fluid flow

30 from the fluid supply pipe 23 into the housing 21 and the flow of cleaning
balls 20 from the housing 21 through the one way check valve CV1 is shown
in Figure 2 by the bold arrows.

The means for supply of cleaning balls 20 arising from the transfer of
35 cleaning balls 20 is operative by opening the first valve V1 and



side of the tubing 8, based on the difference in pressure of the entrance 2
of the fluid supply pipe 23 and theijexit 3 of the ball supply pipe 24. 5
After all the cleaning balls 20 are drawn into the inlet pipe 5 valve V1
is then <closed and V2 remained cl osed. The supply of cleaning balls 20 is
stopped when the first valve VI is closed, as illustrated in Figure 3. 10
The first propeller 4, at the tine when the first val ve Visgs3o03pened, is
also activated to force the fluid flow W2 and al so the cleaning balls 20
to rotate and as a result the cleaning balls 20 enter the tubing 8
randomy. 15 After the cleaning process, the second propeller 10 again
rotates the cleaning balls 20 so that the cleaning balls 20 collide with

each ot he gdsge%h& vgﬂletvf cfosedih ‘P@érﬁ\ér E(%tﬁéllé *2@ ani ng
1ar

baIIs 20 are no tac ni n s 20, are

"r ubbed” 6#'?%01’%‘ S drawp or sl : |¥?"E hBES'E'Q BRESIMS; ) o
W for di sideetibertubing:s, basedon tbe differgnee lmgressuresmbe& ne@2<f that the

di rect i on thé fluid supply piple 231and ¢heexit 3jofthe balt supplypipe 24us t he cl eani ng
balls 20 is preferably in the opposite direction when conpared to the
inclined slots 32 of the separator 12. For exanple, if the length
direction of the inclined slots 32 is anti-clockw se, then  the rotation of
the cl eaniAfterialiithe cleaning bajls 21} aredrawn intp @ﬁdﬂb&P'P&r%fV@FV&ovll is thenos

cl ockw se.cldsedsandVRdemainethslosedie Thelsupplyosf aiéanihg balle 2Qiisistoppetds 20 with

each ot herwhe R firshPalve\At is Woseld) 8s GlaiatewirDRigufe 80 accunul ate at the

m)uth 1 of the separator 12, as illustrat ed | n Figure 3. 30 According to
a pri Qi pl fluid chanl cs,. the st at the ., entrance 13 of
the bal ﬁl%&wt progel %@&I'&PHE‘%W@P@%}‘?% v V3 isqpeneg; is al%0 o 1 he

fluid ret adtivatedetofordethe fiuid dlow W2 and aiso:thelcﬂeammgtballsém torretaten pipe 17

i s formed drd 4418 rébuletie clBaniag ibafis 20Nsntét tiedubing8 Whddimlyhe out | et pi pe 9.
35 This difference in pressure creates a suction force to draw or suck the

}c lnflodt ﬁézr{ﬁgroﬁlfzo%qnl arb%ct:ehses < %agé 3 %lrtl)pel?eg) 16 raogrg"t‘ hr%ta%egat gtor 12 and
cleaning balls 20 so that the cleaning balls 20 collide with each other and the
dirt particles, which were removed by the cleaning balls 20 from tubing 8 and
are now attached to the cleaning balls 20, are “rubbed” off. The dirt particles
would then be carried by the fluid flow W3 for discharge though the outlet

20 duct 15. It should be noted that the direction of rotation of the second
propeller 10 and thus the cleaning balls 20 is preferably in the opposite
direction when compared to the inclined slots 32 of the separator 12. For
example, if the length direction of the inclined slots 32 is anti-clockwise, then
the rotation of the cleaning balls 20 by the propeller 10 should, preferably, be

25 clockwise. This would increase the collision of the cleaning balls 20 with
each other.

After the rotation, the cleaning balls 20 accumulate at the mouth 11 of the
separator 12, as illustrated in Figure 3.
30
According to a principle of fiuid mechanics, the static pressure at the
entrance 13 of the ball return pipe 17 would be higher than that at the exit 14
of the fluid retumn pipe 16 because of the entrance 13 of the ball return pipe
17 is formed in the direction against the fluid flow W3 of the outlet pipe 9.
35 This difference in pressure creates a suction force to draw or suck the fiuid



the ball return pipe 17 and to draw or suck the fluid (not the cleaning
balls 20, because of the apertured-partition 28 of the housing 21) from
the housing 21 to the outlet duct 15 via the fluid return pipe 16. 5 The
means for return of cleaning balls 20 fromthe separator 12 back to the
housing 21 is operative by the opening of the second valve V2 and keepi ng
the first valve V1 closed, so that the cleaning balls 20 mieg260scked from
the separator 12 to the housing 21 and the fluid (not the cleaning balls
20, 1o because of the apertured partition 28 of the housing 21) drawn from

the housing 21 to the outlet duct 15. This is the condition illustrated in
Figure 4. The direction of flow of fluid and cleaning balls 20 fromthe
tc)glrrlpa: tetml;rg %gké)aeéﬁm HB!IQGC ﬁrg a?éto?"?ﬂ ahhqm&ﬁeﬂoubﬁ\ f2“10\ﬂh12 |hﬁl L' rst
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cl eani ng hecayseof theaperhired @a"tﬂl%‘l?&aﬁ’ thedousing:21)§ heusing8l1of t he

housi ng 22odhel oatlet duct USwvia trefluidaetumn ipipen16.al ves V1 and V2 are then

c:osed as illustrated in Figure 1. The operation for return 20 of
seen t hat bﬁ# ﬁ'ﬁéﬁﬁz&f%&&?‘ X eitito biifls %ﬁ‘,{mt"(?“@ad% 2 6adcBiine; | %1%
oper at i ve housiig-41 ioreratie Mﬁ'&e PRENIg\of g‘ﬁ valye: a'F‘F ﬁg?mom ve W

cl osed. Thbe rfmtnfal\ie)msnm&cy sof that thenclegningl balls 20 arersucked framtbesi ng 21
into the Gepanatdp mﬁiﬁha hauemgrzn iard the ﬂmen(nw theé ecléariing badsv20, V1 and

50 oy a8 ﬁbiecéﬁﬁggﬁ *j n 28 oFIhB FRiA) 2) Jrab Frori gt 19 bal ! S
20 are el T bt e
of cl eani nﬁreﬂrecmonlofﬂpmofﬂupbam cleasmg.hallsequmham@tumleed& ng of 30
two val vedntélthertsouéingrad andcﬂnwefﬂanmomhhermstmpbnnﬂntﬂane in

pressure he exit 14
of the fl L{E;Jgﬂiiﬁbdiuﬁp‘arlﬁg%ﬁ G2 Sind I8 O IN8 Tiuid E&%ﬁ{e ipB! 16! ShWf bl ©
ent r anice 5P Uld supply pi pe 23 and the exit 3 of the ball supply

pi pe 24. The operation of the whol e cleaning system can therefore be
easi | y 35 Kioally, ovhenl all 2he haleaningy balle 20vhaxadanivedwhack atathepdirstanual |y

-13 compartment 19 of the housing 21 and are accumulated there, both valves
V1 and V2 are then closed, as illustrated in Figure 1. The operation for retumn
20 of cleaning balls 20 is stopped when the second valve V2 is closed.

It can be seen that the means for retum of cleaning balls 20 into the housing
21 is operative by opening the second valve V2 and keeping the first valve
V1 closed. The means for supply of cleaning balls 20 from the
25 housing 21 into the cleaning system is operative by opening the first valve
V1 and keeping the second valve V2 closed. In both operations, the
cleaning balls 20 are circulated through the recirculating means by operation
of the means for supply of cleaning balls and operation of the means for
return of cleaning balls. In both operations, it is the opening and closing of
30 two valves V1 and V2 and vice versa which creates the differences in
pressure between the entrance 13 of the ball retumn pipe 17 and the exit 14
of the fluid return pipe 16 and differences in pressure between the entrance
2 of the fluid supply pipe 23 and the exit 3 of the ball supply pipe 24. The
operation of the whole cleaning system can therefore be easily
35 controlled via the two valves V1 and V2, which can be manually



15. 06. 2005 operated or nechanically operated. Wien a need arises, when the
cleaning balls 20 need to be replacgd, the hand valves HVI and HV2 are

cl osed and the cover 18 is opened, so that 5 the cleaning balls 20 can be
repl aced. Wiile the invention has been described with respect to one
preferred enbodinent, it wll be appreciated that this is set forth nerely
for purposes of exanple, and that nmany variations, nodifispgbegans and
applications of the 10 invention may be nade therein by one skilled in the
art without departing fromthe scope of the invention as defined in the
appended cl ai ns. ADVANTAGEOUS EFFECTS OF THE | NVENTI ON 15 Fromt he

descri bed enbodi nent, it can be observed that the operation of the whole
cl eani ng i: olled via the two valves V1 and V2,

whi ch can gkﬁgﬁSgﬁ?éaﬁgﬁ%gpgﬁﬁﬁgbﬁéans provi ded to operate them
automatically. Furthernore, the whole cleaning systemhave |limted noving
parts and When adegdarises; whendhe giganing balls:40ineed to beseplacedethdnce. 20 In
addi tion, Hamd v HVY dhdsHYD ate elosedt andbthieccaviee 18ds bpened, so thabhi ch can

easi | ysbe tll\é%iera?\mﬂﬁlﬁ i?’ﬁﬁﬁ!ﬁ@rrepiq%:@dt he cl eaning balls 20. -14 15.06. 2005
ubi

CLAI M5™ 1. syste or cleaning ng used for conducting a fluid
t heret hrou t he tubing being connected to an .inlet pipe (5) and an

hz . . . .
outl et pi pAhiiethe inventigrs hasbeanidegcribed with raspect t@PﬂGﬂ@ﬁ balls (20) for
ci r cul at i rgnivodimentdt willbelappreciaied that thislis sgt fosth-reraly forquusposel?) di sposed
ﬂ O:n h e gu]&df%&aﬁipg@_én%thaﬂ Phaly'\iiiatiens, Onbaifidhfidris ARE appReitions oflﬂii’éo {Nst g (23 0)
fluido f Qiopﬁﬁ%ggﬁqﬁ%@g&fg{reﬁﬁggh 'gﬁﬂﬁ&?fﬁ)grﬁéﬂ u Y\’Bgﬁéi'é@ rcul ating
means conyffomthescope atihe invention asde tn the appended clai®sSc| cani ng bal | s
(20), the housing (21) having a 10 first conpartnment (19) and second

conpar t "erADVANTAGEOUS EFFECTS'OFFHEUNVENFHONti on  (28), the apertured
partition (28) being arranged to allow the fluid to pass through to the

secon dl 5C © I'%H {E%néesgc?iad belgrt\boncﬁrtnetnp, elt galnegg ioggerl%%ldl tﬁa{ t%\%)éperation of

the whole cleaning system can easily be controlled via the two valves V1
and V2, which can be manually operated or means provided to operate them

automatically. Furthemmore, the whole cleaning system have limited moving
parts and is therefore more reliable and requires less maintenance.

20 '
in addition, the cleaning system does not waste the cooling fluid which can
easily be recirculated together with the cleaning balls 20.



-a ball supply pipe (24) having an entrance (26) coupled to a first opening
on the first conpartnent (19) of thg-housing (21) and an exit (3) coupled
to a first opening on the inlet 15 pipe (5); -a fluid supply pipe (23)
havi ng an entrance (2) coupled to a second opening on the inlet pipe (5)
and an exit (22) coupled to a second opening on the first conpartnent (19)
of the housing (21); -a fluid return pipe (16) having an epigsatge (30)
coupled to an opening on the second 20 conpartnent (27) of the housing
(21) and an exit (14) coupled to agLAMS®I Ng on the outlet pipe (9); the

out | et i RRyétémifordicdRMgtubiG UBEd foP chndiiEfiig & REE theétathratight the tW@r' s
housi nq:onﬁ@ééd to &h iAR bipe ¢5)Ldrid dH d\ftief pipe (9)2tHesysie Kaviigance (13) coupled to
an openi nga Qiralityf eRBAIG balls (20§-for ¢ with the fididthreagtRdubinga third
opeRri Ng Ory ééb% tor (32) diﬁkfﬂééﬂhf@latouﬂét% ) BR®arrdrigedqs Sepiiate e clearingreans for
suppl y Halis G0y fEmiRe fiad, said sephRitor cBpisiRg perférationd wHicrballow the Ailid K fisws ur € i s
f or med tRfoubh Butrtt i \@éardi bgfs(zd»e fluid supply pipe (23) and a | ow pressure
is forned @l‘ecfr&ﬂatm@)ihéar{s rr%sﬁwae ball supply pipe (24), the difference in
pressure CPhGlsiHg % ed'to @bllect tRdledting Balls 120). the Aduging!(R®) Mty a0 (21)
to jphe ﬂrﬂlceinpahmn( seo%ﬂd cam ﬂl'i\éntf(QV) sepafited By h apérad partiien | s (20)
to the (hgy y&rﬁﬁ a)a hg raRgRER HIBwi the NIOIITE Pasé tHrowghataith@nce (13)
of the deabﬁd é&ﬁpurﬁnéﬁtm) otqnelcﬁah.ﬁ banse@ayr eis for med at” the exit (14)
of the fluig galfﬁipbfyrblﬁé g ng ah BAtrafdel (26 etRled o A fRStSIPeRing BrAhe frsk
transf%mﬁan eAB(10)\6f the hodsin )érﬁ@méilﬁ(sfw.?lé&terafﬁ'&%beﬁiﬁgbnft& infee housi ng
(21, N said recirculating neans, said neans for supply of cleaning
bal I's and.gfiid sUBEy pipeqR3)3Ravirdf 4 Bnthdnce! (2Peduptedd!d Secdhg opbRiAG 8Adhé O
sel ect ijygt pipé (5)aRd ah eiah(?ZPbéU dtb)é getorid @ﬁ&iﬁﬁggodqaé fifst corapartrhég)lee i nl et
pi pe ( The hudinF(ayt | et pi pe , characterized in that said separator (12)
conpr i Ses.glfiid reflil pipe (P6Y K n'gt r%?&rah%@}a 0)ltolpled td anVopéiiing bAItHe sekohd OW
t hrugteokipartiieht iﬂ ieEoftﬁla ﬁam.g(zhzhh&aﬁa i (1a)€oupled tdah opehifg Dntheautletr t her
Conpri yfise (Q?Etﬁéo bipeQ15)Xidmétef béing he biggerthn iﬂh@o%@%&bélﬁtob‘@'hbﬁsnﬁ@o) at
the out@gy pipe (9) before the separ ator (12) and cooperating 40 wth said
rect anguLabans&emrﬁ plpd3) 7Y Kiving Ei ShidanBé (13) BolpIedPRY arldpenitigl dnsthe Bépaiaforeen sai d
cl eani ng2)and an(exit)(33Pcouplédt & thive opériinglioht the ditstNonfpaftthedt (19)eof the f aces of
t hepscl aousing 2Dl | s (20) after their passage through the tubing (8). 2. A
cl eani ng-asiyieansfor sappiy ion gleaning Ibailsrtolthevihiet pipe (5)whereby achigia presguretsNs
f ur t herforrdéd ataneentrarce §2)fof td fluidsupply(pide (23) anda ¢ pressre isfomhéd atthe uppl ¥
pi pe ( kt, (3 of eiee bell sapply pipé2]24) dinepdiffiéréncd impresbarel tatisihgr & ttransfepiope ( 16) ,
a fir stcleaming/salls (20)\from theélhousing (21 a6l thel inletpipé ¢5);
30 -and a means for a return of cleaning balls (20) to the housing (21) whereby a high
pressure is formed at the entrance (13) of the ball return pipe (17) and a low pressure is
formed at the exit (14) of the fluid return pipe (16), the difference in pressure causing a
transfer of cleaning balls (20) from the separator (12) back to the housing (21), wherein
said recirculating means, said means for supply of cleaning balls and said means for
35 return of cleaning balls are arranged to selectively transfer the plurality of cleaning balls
(20) from the inlet pipe (5) to the outlet pipe (9), characterized in that said separator (12)
comprises rectangular perforations (32) which allow the fiuid to flow through but not the
cleaning balls (20) and in that said system further comprises means (10) to rotate the fluid
and the cleaning balls (20) at the outlet pipe (9) before the separator (12) and cooperating
40 with said rectangular slots (32) for increasing the number of collisions between said
cleaning balls (20) so as to remove the dirt accumulated on the surfaces of the cleaning
balls (20) after their passage through the tubing (8).

2. A cleaning system according to claim 1, wherein the recirculating means further
45 comprises a first valve (V1) disposed along the fluid supply pipe (23), a second valve (V2)
disposed along the fluid return pipe (16), a first one-way valve (CV1) disposed along the
ball supply pipe (24), and a second one-way valve (CV2) disposed along the ball return
pipe (12); the first one-way valve (CV1) being operative to transfer the cleaning balls (20)
from the housing (21) to the inlet pipe (5) and the second one-way valve (CV2) being
50 operative to transfer the cleaning balls (20) from the separator (12) to the housing (21).



ball supply pipe (24), and a second one-way val ve (CV2) disposed along the
ball return pipe (12); the first ons-way valve (CV1) being operative to
transfer the cleaning balls (20) fromthe housing (21) to the inlet pipe
(5) and the second one-way valve (CV2) being 50 operative to transfer the
cleaning balls (20) fromthe separator (12) to the housing (21). -15
15.06.2005 3. A cleaning systemaccording to claiml or 2,15whee03i h t he
recirculating nmeans further conprises a third valve (HV2) disposed al ong
the ball return pipe (17) and a fourth valve (HV1) disposed along the ball
suppl y 3pi Acldahing systém According tooclaimteor 2¢ whedsindhe aecingulating ofeanse
precedmmédwmsedwmrvm (HV2pdisposed alohd)the ball retarrspiped(13) and Bunnel .

5 A c? Dalve {FVa Y dfspos ﬂ\eflbéllﬁﬂﬁbl ﬁuy said perforations in the
for lo rect angul ar sI ots ( 2) have a ¥engt direction not parallel to
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ol §EE'WS§BP gi{q Ehap ﬁgf 'n the flﬁlndtflowr O v st one 7.

| t di f th di |

conpr | Snd em ) eystent c?qsarim%%ﬁww 4 wherain 3 3fd periacaf a"@ﬁiow at the
i nllet [596@"9(“9)’3 &3@ haye alength direction nog Paﬁ? é‘&lﬂ"%@e ¥R ¢ ding to

any ondummelt he preceding clains, vvherel n the direction of rotation of the
rotational means at the outlet pipe (9) before the separator (12) is
opposi & Aeléaning sysiem atcoeding toclaim Sawlerein saitrectangsilartsiots $32).have
a length direction inclined clockwise/anti-clockwise, as viewed in the fluid flow
15 direction.

7. A cleaning system according to any one of the preceding claims, further
comprising means (4) to rotate the fluid and the cleaning balls (20) at the inlet pipe
(5) before the tubing (8).

20
8. A cleaning system according to any one of the preceding claims, wherein the
direction of rotation of the rotational means at the outlet pipe (9) before the
separator (12) is opposite to the length direction of said rectangular slots (32).



