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APPARATUS FOR TRANSFERRI NG CLEANI NG BODI ES FOR A HEAT EXCHANGER THRCU@?%’*'“E
VHMCH CAN FLOW A COCLI NG FLUI D The invention rel.ates.to an apparatus. for

the transfer of cleaning bodies for a heat exchan eﬁﬁﬂhﬂﬁ@ﬁl&uﬁﬁﬁﬁcan_$$ow
a coollng fluid in accordance with the preanbl ejidfekdpumnl: paguchl.ano paged . .4......
apparatus is known fromEP 148 509 Al - ﬁhe-flomﬂvﬁm@mgm t hepagppar atisipaded ..=......
such that in spite of the use of a punp the cleasi ngwhqdi)espgdoq nt. (pessd .=
through the latter and instead take a differentayﬂOMh@aih by cpEeaRs 19 1aglglch

t hey can be transferred back fromthe heat exchamgef Qut&ﬁ&nhﬁflts i nlet .
However, for its operation it is necessary to have—two -ot-6F—epeiat

V2l ves, Bnd & ot ohsSASRAR sohe s RS MANIIRY sihrB SRRV 1
IS necessary to EXCHANGER THROUGH WHICH CAN FLOW A COOLING FLUID
5 ot | '
The invention relates to an apparatus for the transfer of
cleaning bodies for a heat exchanger through which can flow a
cooling fluid in accordance with the preamble of claim 1.

10 Such an apparatus is known from EP 148 505 Al. The flow
through the apparatus is such that in spite of the use of a
pump the cleaning bodies do not pass through the latter and
instead take a different flow path by means of which they can
be transferred back from the heat exchanger outlet to its

15 inlet. However, for its operation it is necessary to have two
motor-operated valves and a motor-operated flap for closing
and opening an opening, which 1links the casing having the
screening device with the sink space. Thus, it is necessary to

. provide three separate motor drives, which in particular make

“0 smaller installations more expensive. In conjunction with the
sink space below the flap serving as the casing bottom there
is an infeed of cleaning bodies either directly (figs. 1 and
2) or via a bypass (fig. 3) into the heat exchanger inlet.
When using the bypass solution the cleaning bodies are passed

'S5 out of the sink space into a partial flow branched off the
nain cobling water flow and are transported by it into the
heat exchanger inlet. The transfer flow for the return of the
¢leaning bodies produced with the pump and commencing at the
heat exchanger outlet is passed behind the screening device

30 wvia a separate line, in which the pump is located, and conse-
quently without the cleaning bodies into the main cooling
water line or into the heat exchanger inlet. The objective of
this separation is to ensure that the cleaning bodies do not

have to pass through the pump which produces the transfer
35 flow.

US patent 4,079,782 discloses an apparatus in which an outlet
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provi de three separate notor drives, which in particular nmake small er
Install ati ons nore expensive. In conjunction with the sink space bel ow t he
flap serving as the casing bottomthere is an infeed of cleaning bodies
either directly (figs. 1 and 2) or via a bypass (fig. 3) into the heat
exchanger inlet. When using the bypass2sel uti on the cleaning bodies are
passed out of the sink space into a partial flow branched of f the main
cool i ng wat etifheowianwhdich tthenpump edis bjocated: o isheonnected emgehe | apet .

The transfergihow $Rg &Qﬁiﬁgtﬂag {:ﬁs sbegﬁms IQQébﬁa eﬁeﬂaeeérw hhiba

punp and conmenci ng assed hehind t

eat excha
screeni ng deGRB ?l%l‘&sg%aﬂb& &menc? Pokies,y The oy i‘-§d°°§ﬂ8°‘
conse- quent tgdwcbhewe tdctidasutietolth csucht & Way rehat coed i wgteat delli-ne

or into tge GS%Edeé§héﬂgeruhB'§ﬁa gngkggjeCE'vg gﬂe casing "entrains", in
accordance with the jet pump principle, a flow containing the
cleaning bodies from the second outlet. Also in this known
apparatus, in which the cleaning bodies circulate continuously
unlike in the case of the apparatus of EP 148 509 Al, the
10 cleaning bodies do not £flow thfough the pump.

The problem of the present invention is to provide an appara-
tus for the transfer of cleaning bodies for a heat exchanger
through which flows a fluid from its outlet and back to its
15 inlet and which in the case of discontinuous operation requi-
res a minimum number of drives operated with external power
and which in particular can be bf an electrical, hydraulic or
pneumatic nature. However, hereinafter for simplification
reasons only the term "drive” will be used. |
20 ' : .
According to the invention this problem is solved for an appa-
ratus according to the preamble of claim 1 by that in the line
connecting the outlet of the sink space to the inlet of the
heat exchanger is located a valve controllable by the pressure
25 of the fluid and that between the casing outlet and a sink
"~ space inlet is provided a pump for delivering water from the
casing into the sink space, the pressure of the fluid deli-
vered by the pump being selected in such a way that the con-
trollable valve opens.
30
 In the case of the invention a return flow through the appara-
tus in the unintended or reversed direction is reliably pre-
vented with the aid of the fluid'preSSure-controlled valve in
the line linking the sink space and the heat exchanger inlet.
35 This applies to the time periods in which the apparatus is
inactive, i.e. when there is no transfer of cleaning bodies
back from the heat exchanger inlet. In fact, due to the ciosed
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this separation is to ensure that the cl eaning bodies do not have to pass

t hrough the punp which produces the transfer flow US patent 4,079, 782

di scl oses an apparatus in which an outl et -2- line, in which the punp is
| ocated, is connected to the ca- sing. The casing has on the bottoma
second outl et fromwhich can be flushell +he cl eani ng bodies. The punp
outlet is connec- ted to the second outlet in such a way that the water

del i - vered IReniRg hekvesnd thecraging: apd the edskngpaestall fde qleaning
accordance Wddidd' e it Wittt Ghe ddsiiic AHAItHete e no through-
flow. |

5 For a ball transfer period, i. e. for a cleaning period of the
heat exchanger tubes, the opening preferably located in the
casing bottom is appropriately opened by a flap closable by
means of a drive, so that the cleaning bodies pass into the
sink space. Following a predetermined opening period, whose

10 1length is empirically determined and is dependent on the sin-
king rate of the cleaning bodies, the flap is closed again and
the pump switched on. It delivers the cleaning bodies now
located in the sink space through an open check valve, which
constitutes the said valve, into the heat exchanger inlet. The

15 pump sucks fluid out of the casing, namely through the scree-
ning device between the casing inlet and the casing outlet.
Suction takes place from the heat exchanger outlet and through
the screen arrangement, so that above the flap are once again
collected the circulating cleaning bodies and as a result of

20 the underpressure built up by the pump they flow together with
the fluid out of the heat exchanger outlet and\into the ca-
sing.

After a certain time all the cleaning bodies are again trapped
:3 within the casing, so that the cleaning cycle is ended. The
pump can now be switched off. On switching off the pump the
fluid pressure-controlled valve at the sink space outlet and
which is preferably constructed as a check valve also closes,
because basicly between the heat exchanger inlet and the heat

30 exchanger outlet there is a pressure gradient adequate for
closing this wvalve.

- The invention is described in greater detail hereinafter rela-
tive to a non-limitative embodiment and the attached drawing

35 which is a diagrammatic representation of an apparatus accor-
ding to the invention, which is connected to a heat exchanger.
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cl eaning bodies fromthe second outlet. Also in this known apparatus, in
whi ch the cleaning bodies circulate continuously unlike in the case of the
apparatus of EP 148 509 Al, the cleaning bodies do not flow through the
punp. The problem of the present invention is to provide an appara- tus for
t he transfer of cleaning bodies for -aeat exchanger through which flows a
fluid fromits outlet and back to its inlet and_which in the case of
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the linegs 45 free access to the interior of the casing 1, so as to be
able to e. g. remove cleaning bodies 20 trapped there or in-
troduce such cleaning bodies 20 at this point. Generally the
cleaning bodies are sponge rubber balls, which can be finished
in a special way, e. g. can have a strongly abrasive skin.
10 '

The bottom of the casing 1 is closed by a flap 5 operable by a
drive and which in the opened state links the interior of the
casing 1 with a sink space 6 located below the flap 5. The
interior of the casing 1 and the sink space 6 are additionally

15 interconnected by means of a line 11, in which is located a
pump 4. The casing 1 is connected by means of a line 9 to a
heat exchanger outlet 15, which in this area has a screen
arrangement 16. The sink space 6 is connected by means of a
‘line 12 to the heat exchanger inlet 14 of a heat exchanger 18.

20 The cleaning bodies 20 passing out of the opening 13 of the
line 12 are forced under the pressure of a main pump 17
through the heat exchanger tubes 19 of the exchanger 18 and
with the aid of the screen arrangement 16 are again removed
from the influence area of the heat exéhanger 18. Each line 9
and 12 contains a cut-off valve 7, 8, which is in each case
closed when the 1id 2 of the casing 1 is opened. -

When the apparatus is in the inoperative state a valve 10 in
the line 12 constructed in the manner of a check valve is

30 firmly closed, due to the pressure drop from the heat exchan-
ger inlet 14 to the heat exchanger outlet 15 under the action
of the main pump 17.

If the ball lock is put into operation, then the casing 1 and
35 all the connected lines and the like are filled with water.

At the start of a cleaning cycle when the cleaning bodies 20
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connecting the outlet of the sink space to the inlet of the heat exchanger
is located a valve controllable by the pressure of the fluid and that

bet ween the casing outlet and a sink space inlet is provided a punp for
delivering water fromthe casing into_the sink space, the pressure of the
fduid deli- vered by the punp being “s@l &cted in such a way that the con-

he hppar o, SrtctPhERRE (hERBRaRS, Hodt SAIEHACN &,/ 14" Bat hophbapRHE"
vented wi t hbolkeai @0o&rehkotated pnetsher énteniovl bEdthel ¢caslingt heahinare

linking theggipky, Wﬂﬁéﬁe?gng s8fedipflg G IE! P ‘iJmin'l' saQRrk“céﬁehOoHEe

time periodS T app Sarat s is 1nactive . here is no
transfer of aefekhen§lBBdPesingerR FhenbpkEcmeat g?ﬁhﬁﬁﬁéPglﬁkeWthH gaves

due to the ¢hesp@sition shown in the drawing. Firstly the flap 5 is ope-
ned. The cleaning bodies 20 located above it sink into the
sink space 6, because their specific weight is slightly above
that of water and also because there is no flow within the
casing 1. Following the sinking of the cleaning bodies 20 into
10 the sink space 6 the flap 5 is closed again, e. g. when a
preset timing relay operates, its duration having been empiri-
cally determined.

The pump 4 is then switched on and its delivery pressure opens

15 the valve 10. The pump 4 sucks the water out of the casing 1
and pumps it into the sink space 6. As a consequence thereof
the cleaning bodies located in the sink space 6 are passed
through the line 12 up to the opening thereof 13, where they
are taken up by the medium flowing through the heat exchanger

20 18. Following the cleaning operation in the heat exchanger
tubes 19 they are trapped with the aid of the screening device
16 and conveyed back into the area above the flap 5 within the
screening means 3. The pump 4 causes the transfer through the
lines 9 and 12, but no cleaning bodies 20 flow through said
pump.

After the cycle of all the cleaning bodies is at an end , the
pump 4 is switched off again and the apparatus is ready to
operate during the next cleaning cycle. The running time of
0 the pump 4 can once again be controlled by means of a timing

relay. The next cleaning cycle can directly follow or only
take place at a later time.

. It was indicated hereinbefore that only two drives are neces-
35 sary, e. g. a drive cylinder for operating the flap 5 and the
drive for the pump 4. Both drives can be put into operation by
simple sequence controls,lso thaf there is no need for an.
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-3- opening between the casing and the sink space all the cleaning bodies
are trapped within the casing and there is no through- flow For a bal
transfer period, i. e. for a cleaning period of the heat exchanger tubes,

t he opening preferably located in the casing bottomis appropriately opened
by a flap closable by neans of a drive§ -so that the cl eaning bodies pass
into the sink space. Follow ng a predeterm ned openi ng period, whose |ength

i s enpi ri cal9XPeRRisier] GRRCEPH MEaRSpfiddnt PHRATJYHB SesueRcsy 9%t Ehef like.
cl eani ng bodjising e dpediatiiveCbeseddadthe £N6id pressure-controlled valve
10 ensures that there ié no unaésired bypass flow through the
'héat exchanger 18 and during ﬁhe preriods when the cleaning
5 bodies 20 sink from the interior of the casing 1 into the sink
- space 6 it ensures that no flow occurs which could affect the

sinking of the cleaning bodies. '

The cut-off valves 7 and 8 are relatively infreduently opera-

10 ted, namely only when the 1lid 2 of the casing 1 is opened. For
this rare operation a manual actuating means can be provided,
although it is more advantageous for the said valves 7 and 8
to be operated by means of a dfive.

15 Slightly above the closed flap 5, the casing 1 can have a
~drain cock, so that it is easier to remove the cleaning bodies
20 when the 1id 2 is removed. The drained off medium , which
is_e. g. cooling water, can be collected in a bucket and can
be reintroduced following the removal of the cleaning bodies
20 20 and before closing the lid 2.
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the punp switched on. It delivers the cl eaning bodies now |l ocated in the

sink space_through an open check val ve, which constitutes the said val ve,

into the heat exchanger inlet. The punp sucks fluid out of the casing,
namel y thrqmmﬂnm[“mmuﬂmpg devi ce between the casing inlet and the

cdasi ng outl pl ace from+the heat exchanger outl et and

t hrough the scr'eeft af'rah genent, so that above the flap are once again
collected the circulating cleaning bodies and as a result of the
underpressure built up by the punp theycthaomst ogether with the fluid out of
t he heat exchanger outlet and into the ca- sing. After a.certain tinme all

the cl eaning bodies are again trapped within the casing, so that the
cl eaning cycle i sAppaicakus hfopuprarmfenninge: sheaning diddiean Sot t ahiepof f

the punp §he  exchanger through which can flow a cooling fluid, having
- a casing (1), which has an inlet connectable by means
of a line (9) to an outlet of the heat exchanger, as
well as an outlet,
: - a sink space (6), which is connected by means of a
10 controllable closable and openable opening with the
interior of the casing (1) and an outlet connectable by
means of a line (12) to the heat exchanger inlet and
- a screening means (3) located in the casing'(l) and
which is positioned between the outlet of the casing
15 (1) on the one hand and the casing inlet on the other,
characterized in that,
- the line (12) linking the outlet of the sink space (6)
with the heat exchanger inlet contains a wvalve (10)
controllable by the fluid pressure,
20 - that between the outlet of the casing (1) and an inlet
of the sink space (6) is provided a pump (4) for deli-
vering water from the casing (1) to the sink space (6),
the pressure of the fluid delivered by the pump (4)
being selected in such a way that the controllable
25 '~ valve (10) opens.

2.  Apparatus according to claim 1, characterized in that the
controllable opening is located in the bottom of the
casing (1).

é.:‘

3. Apparatus according to claim 1. or 2, characterized in
that the controllable opening is closable and openable by
a movable flap (5).

35 4. Apparatus according to any one of the ciaims 1 to 3,
characterized in that the fluid-controlled valve (10) is
a check valve. —_—

—_—
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fluid pressure-controlled valve at the sink space outlet and which is
preferably constructed as a check valve also closes, because basicly
befween the heat exchanger inlet and the heat ‘exchanger outlet there is a
pressure gradi ent adequate for closing this valve. The invention is
described in greater detail hereinafteB fela- tive to a non-limtative
embodi ment and the attached drawi ng which is a diagrammtic representation
of an apparatus accor- ding to the invention, which is connected to a.heat
exchanger. The apparatus, also known as.a ball lock, according to the

I nvention mainly conprises a casingj%g%éﬂui;:%§ closed by a

The invention relates ito aﬁ'épbéfatus for transferring clea-
5 ning bodies for a heat exchanger through which can flow a
cooling fluid. The apparatus requires in the case of disconti-
nuous operation a minimum number of drives operated with ex-
ternal power and has a casing which has an inlet connectable
by means of a line to an outlet of the heat exchanger, as well
10 as an outlet; a sink space, which is connected by means of a
controllable closable and openable opening with the interior
of the casing and an .outlet connectable by means of a line to
the heat exchanger inlet and a screening means located in the
casing and which is positioned between the outlet of the ca-
15 Bsing on the one hand and the casing inlet on the other. The
line linking the outlet of the sink space with the heat ex-
changer inlet contains a valve controllable by the fluid pres-
sure, and between the outlet of the casing and an inlet of the
sink space is provided a pump for delivering water from the
=0 césing to the sink space, the pressure of the fluid delivered
by the pump being selected in such a way that the controllable
valve opens.
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lid 2. The lid 2 can easily be dismantied and fitted with the aid of not
shown, snap closures. In the dismantled state there is free access to the

i nteerior of the casing 1, so as t0 be able to'e. g. renove cleaning bodies
20.trapped there or in- troduce such cleaning bodies 20 at this point.
General |y the cleaning bodi es are sponge rubber balls, which can be
finished in a special way, e. g. can have a strongly abrasive skin. The
bottom of the casing 1 is closed by a flap 5 operable by a drive and which
in the opened state links the interior.of. casing 1 with a sink space 6
|l ocated below the flap 5. The |nter|9 casing 1 and the sink space 6
nn i = in ich is |located

a punp 4. The ca3|n_ 9to heat
exchanger outlet 1% which
_ \
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arrangenent 16. The S|nk space 6 is connected by means of a line 12 to th
heat exchanger - e, 6L eari NG 0od €550 |
passi ng out of er: the,REgSSUr
of a main punp "A7exgq§@ g 18
and with the a neyﬁguﬁﬁggaghe
I nfl uence area / 9 and. . “qunpd1Q§
cut-off val ve ¥, ach case cho§ed Whien the~rtd-2 dT”fﬁ """
casing 1 is opg ratus is im thewlnoperatlve st i a val v

off the line 1% ﬁﬁ
hegat exchanger uu

e

e

e

10 in the I|ne-12—fonsrrﬁf In the manner !of’.a ‘checREAE. Yy
cl osed, due to the pressure drop fromthe heat exchan- ger inlet 14 to th
heat exchangerABBBB@$U§5FQEd@RhﬁﬂéEEBINGanEANEHGnBDﬂIBSWEOB7A HEAT

EXCHANGER THROUGH WHICH CAN FLOW A COOLING FLUID

The invention relates to an apparatus for the transfer of
cleaning bodies ;gr a heat exchanger through which can flow a
cooling fluid in accordance with the preamble of claim 1.

Such an apparatus is known from EP 148 509 Al. The flow
through the apparatus is such that in spite of the use of a
pump the cleaning bodies do not pass through the latter and
instead take a different flow path by means of which they can
be transferred back from the heat exchanger outlet to its
inlet. However, for its operation it_is necessary to have two
motor-operated valves and a motor-operated flap for closing
and opening an opening, which links the casing having the
screening device with the sink space. Thus, it is necessary to
provide three separate motor drives, which in particular make
smaller installations more expensive. In conjunction with the
sink space below the flap serving as the casing bottom there
is an infeed of cleaning bodies either directly (figs. 1 and
2) or via a bypass (fig. 3) into the heat exchanger inlet.
When using the bypass solution the cleaning bodies are passed
out of the sink space into a partial flow branched off the
main cooling water flow and are transported by it into the
heat exchanger inlet. The transfer flow for the return of the
cleaning bodies produced with the pump and commencing at the
heat exchanger outlet is passed behind the screening device
via a separate line, in which the pump is located, and conse-
quently without the cleaning bodies into the main cooling
water line or into the heat exchanger inlet. The objective of
this separation is to ensure that the cleaning bodles do not

have to pass through the pump whigh produces the transfer
flow. : o

US patent 4,079,782 discloses ahfabpafetus in wﬁiéhfhﬁ outlet
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If The ball lock is put into operation, then the

connected lines and the like are filled with watef.

cl eani ng cycl e when the cl eani ng bodi es 20 - 5-
heat ‘exchanger 18, all said cl eaning bodies 20 ar
of the casing 1 and are surrounded hy a screening
switched off, and the flap 5 closes The bottom of

U dhe
At the start joff a
ar e 2 NBYs1996hriough t he
ocated in theg iinterior
neans 3. The punp 4 is
the casing 1 __whilch gives

the positi h ' e aw.ng. Eir e a ' e The.
cl eani ng r}gg%%s% +%56%1?e5ﬂébg\%gi tiésilﬁiéalltn%&(} t ée g?'n béﬁ%@e%{] qgleeca%fe
their spedine Rigyieasing haghwen Hisohottom a second outlet from which

can be flushed the cleaning bodies. The pump outlet is connec-
ted to the second outlet in such a way that the water deli-
vered by the pump and sucked out of the casing "entrains", in
accordance with the jet pump principle, a flow containing thg
cleaning bodies from the second outlet. Also in this known
apparatus, in whiéh the cleaning bodies circulate continuocusly
unlike in the case of the apparatus of EP 148 509 Al, the
cleaning bodies do not flow through the pump.

The problem of the present invention is to provide an appara-
tus for the transfer of cleaning bodies for a heat exchanger
through which flows a fluid from its outlet and back to its
inlet and which in the case of discontinuous operation requi-
res a nminimum number of drives operated with external power
and which in particular can be of an electrical, hydraulic or
pneumatic nature. However, hereinafter for simplification
reasons only the term "drive" will be used.

According to the invention this problem is solved for an appa-
ratus according to the preamble of claim 1 by that in the line
connecting the outlet of the sink space to the inlet of the
heat exchanger is located a valve controllable by the pressure
of the fluid and that between the casing outlet and a sink
space inlet is provided a pump for delivering water from the
casing into the sink space, the pressure of the fluid deli-
vered by the pump being selected in such a way that the con-
trollable valve opens.

In the case of‘the invention a return flow through the appara-
tus in the unintended or reversed direction is reliably pre-
vented with the aid of the fluid pressure-controlled valve in
the line linking the sink space and the heat exchanger; inlet.
This applies to the time periods in which the apparatus is
inactive, i.e. when there is no transfer of cleaning bodies
back from the heat exchanger inlet. In fact, due to the closed



that of water and al so because there is no flow within th§ &
Fol | ow ng the sinking of the cleaning bodies 20 into the $i
flap 5 is closed again, e. g. when a preset timng relay (p$rates
duration having been enpiri- cally determ ned. The punp 4}is GNhﬁhﬁl
on and its delivery pressure opens the valve 10. The punp {4 sucks the w
out of the casing 1 and punps it intiothe sink space 6. Ay a conseguence
t hereof the cleaning bodies |located in the sink space 6 arle_passed—th+otgh
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t he screediloy.device 16 and conveyed back into the area above the flap 5
within the

For a ball transfer period, i. e. for a cleaning period of the
heat exchanger tubes, the opening preferably located in the
casing bottom is appropriately opened by a flap closable by
means of a drive, so that the cleaning bodies pass into the
sink space. Following a predetefmined opening period, whose
length is empirically determined and is dependent on the sin-
king rate of the cleaning bodies, the flap is closed again and
the pump switched on. It delivers the cleaning bodies now
located in the sink space through an open check valve, which
constitutes the said valve, into the heat exchanger inlet. The
pump sucks fluid out of the casing, namely through the scree-
ning device between the casing inlet and the casing outlet.
Suction takes place from the heat exchanger outlet and through
the screen arrangement, so that above the flap are once again
collected the circulating cleaning bodies and as a result of
the underpressure built up by the pump they flow together with

the fluid out of the heat exchanger outlet and into the ca-
sing.

After a certain time all the cleaning bodies are again trapped
within the casing, so that the cleaning cycle is ended. The
pump can now be switched off. On switching off the pump the
fluid pressure-controlled valve at the sink space outlet and
which is preferably constructed as a check valve also closes,
because basicly between the heat exchanger inlet and the heat

exchanger outlet there is a pressure gradient adequate for
closing this valve.

The invenﬁion is described in greater detail hereinafter rela-
tive to a non-limitative embodimeht and the attached drawing
which is a diagrammatic representation of an apparatus accor-
ding to the invention, which is connected to a heat exchanger.
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screening neans 3. The punp 4 causes the transfer thrqufhPitte ARELE lnes 9 and
12, but no cleaning bodies 20 flow through said punp. Affér the cycle of
all the cleaning bodies is at an end , the punp 4 is swntq@g ?@ga
and the apparatus is ready to operate during the next jclieaning cycle
running time of the punp 4 can once ggain be control | gd by—ﬁeaﬁswrﬁ‘?ﬁ ‘
timng relay. The next cleaning cycl@ Can directly fol{ ow or onIy t ake

I t t | t re t dr,

P o henes The, Sbeprfus)! 3% IRHGR 88 BOAATDPIBLR | RIcqIng "ol
drive for in%epnh9n4masblm §pm@§§sc§nam;¢ﬁ¢ngnﬂo s i o @&osedpby a
sequence CPHAr ol STheé01ilad AR Eas$1PObECRIShAhtRBA and fitted with the

aid of not shown, snap closures. In the dismantled state there
is free access to the interior of the casing 1, so as to be
able to e. g. remove cleaning bodies 20 trapped there or in-
‘troduce such cleaning bodies 20 at this point. Generally the
cleaning bodies are sponge rubber balls, which can be finished
in a special way, e. g. can have a strongly abrasive skin.

The bottom of the casing 1 is closed by a flap 5 operable by a
drive and which in the opened state links the interior of the
casing 1 with a sink space 6 located below the flap 5. The
interior of the casing 1 and the sink space 6 are additionally
interconnected by means of a line 11, in which is located a
pump 4. The casing 1 is connected by means of a line 9 to a
heat exchanger outlet 15, which in this area has a screen
arrangement 16. The sink space 6 is connected by means of a
line 12 to the heat eXchanger inlet 14 of a heat exchanger 18.
-The cleaning bodies 20 passing out of the opening 13 of the
line 12 are forced under the pressure of a main pump 17
through the heat exchanger tubes 19 of the exchanger 18 and
with the aid of the screen arrangement 16 are again removed
from the influence area of the heat exchanger 18. Each line 9
and 12 contains a cut-off valve 7, 8, which is in each case
closed when the 1id 2 of the casing 1 is opened.

When the apparatus is in the inoperative state a valve 10 in
the line 12 constructed in the manner of a check valve is
firmly closed, due to the pressure drop from the heat exchan-

ger inlet 14 to the heat exchanger outlet 15 under the action
of the main pump 17.

If the ball lock is put into operation, then the casing 1 and
all the connected lines and the like are filled with water.

At the start of a cleaning cycle when the cleaning bodies 20
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surrounded by a screening means 3. The pump 4 is switched off,
and the flap 5 closes the bottom of the casing 1, which gives
the position shown in the drawing. Firstly the flap 5 is ope-
ned. The cleaning bodies 20 located above it sink into the
sink space 6, because their specific weight is slightly above
that of water and also because there is no flow within the
casing 1. Following the sinking of the cleaning bodies 20 into
the sink space 6 the flap 5 is closed again, e. g. when a
preset timing relay operates, its duration having been empiri-
cally determined.

The pump 4 is then switched on and its delivery pressure opens
the valve 10. The pump 4 sucks the water out of the casing 1
and pumps it into the sink space 6. As a consequence thereof
the cleaning bodies located in the sink space 6 are passed
through the line 12 up to the opening thereof 13, where they
are taken up by the medium flowing through the heat exchanger
18. Following the cleaning operation in the heat exchanger
tubes 19 they are trapped with the aid of the screening device
16 and conveyed back into the area above the flap 5 within the
screening means 3. The pump 4 causes the transfer through the
lines '9 and 12, but no cleaning bodies 20 flow through said
pump.

After the cycle of all the cleaning bodies is at an end , the
pump 4 is switched off again and the apparatus is ready to
operate during the next cleaning cycle. The running time of
the pump 4 can once again be controlled by means of a timing

relay. The next cleaning cycle can directly follow or only
take place at a later time.

It was indicated hereinbefore that only two drives are neces-
sary, e. g. a drive cylinder for operating the flap 5 and the
drive for the pump 4. Both drives can be put into operation by
simple sequence controls, so that there is no need for an

act uati ng neans can be
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2. -7- CLAIMS 1. Apparatus fer &ransferring cleanijng-bodies for a h
exchanger through which can flow a cooling fluid, having.
expensive control means with program sequence or the 1like.

During inoperative periods the fluid pressure-controlled valve
10 ensures that there is no undesired bypass flow through the
heat exchanger 18 and during the periods when the cleaning
bodies 20 sink from the interior of the casing 1 into the sink
space 6 it ensures that no flow occurs which could affect the
sinking of the cleaning bodies.

The cut-off valves 7 and 8 are relatively infrequently opera-
ted, namely only when the 1id 2 of the casing 1 is opened. For
this rare operation a manual actuating means can be provided,
although it is more advantageous for the said valves 7 and 8
to be operated by means of a drive.

Slightly above the closed flap 5, the casing 1 can have a
drain cock, so that it is easier to remove the cleaning bodies |
. 20 when the 1id 2 is removed. The drained off medium , which
is e. g. cooling water, can be collected in a bucket and can
be reintroduced following the removal of the cleaning bodies
20 and before closing the 1lid 2.
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Apparatus for transferring cleaning bodies for a heat

exchanger through which can flow a cooling £fluid, having

- a casing (1), which has an inlet connectable by means
of a line (9) to an outlet of the heat exchanger, as
well as an outlet,

- a sink space (6), which is connected by means of a
controllable closable and openable opening with the
interior of the casing (1) and an outlet connectable by
means of a line (12) to the heat exchanger inlet and

- a screening means (3) located in the casing (1) and
which is positioned between the outlet of the casing
(1) on the one hand and the casing inlet on the other,

characterized in that, .

- the line (12) linking the outlet of the sink space (6)
with the heat exchanger inlet contains a valve (10)
controllable by the fluid pressure,

- that between the outlet of the casing (1) and an inlet
of the sink space (6) is provided a pump (4) for deli-
vering water from the casing (1) to the sink space (6),
the pressure of the fluid delivered by the pump (4)
being selected in such a way that the controllable
valve (10) opens.

Apparatus according to claim 1, characterized in that the

controllable opening is located in the bottom of the
casing (1).

Apparatus according to claim 1 or 2, characterized in

that the controllable opening is closable and openable by
a movable flap (5).

Apparatus according to any one of the claims 1 to 3,

characterized in that the fluid-controlled valve (10) is
a check valve,
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ABSTRACT

The invention relates to an apparatus for transferring clea-
ning bodies for a heat exchanger through which can flow a
cooling fluid. The apparatus requires in the case of disconti-
nuous operation a minimum number of drives operated with ex-
ternal power and has a casing which has én inlet connectable
by means of a line to an outlet of the heat exchanger, as well
as an outlet; a sink space, which is connected by means of a
‘controllable closable and openable opening with the interior
of the casing and an outlet connectable by means of a line to
the heat exchanger inlet and a screening means located in the
casing and which is positioned between the outlet of the ca-
sing on the one hand and the casing inlet on the other. The
line linking the outlet of the sink space with the heat ex-
changer inlet contains a valve controllable by the fluid pres-
sure, and between the outlet of the casing and an inlet of the
sink space is provided a pump for delivering wéter from the
céging to the sink space, the pressure of the fluid delivered
by the pump being selected in such a way that the controllable
valve opens. '

FIGURE 1




a éheck al ve. ) .
val ve o REPLACEMENT SHEET

20 NOV 1996
-1 -
] 15
Fl—e
/
. - /
20 — | f\\ o
14— ° v 2
5 ! \ 7
NI
19| OF==1 =
.- i o o e
\ T

8 10 12 6 11 4



