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-1- DESCRI PTI ON DRAI NPl PE CLEANI NG METHOD AND

DRAI NPI PE CLEANI NG APPARATUS , Technical Field [0001]
The present invention, di rectkd to drai. npi pes

instal | ed inside transit vessels, ‘relates to .

dr ai npi pe cl eani ng net hods and drainpipe cl eani ng
apparatuses for cleaning the interior of such

dr ai npi pes to renove scA)ESARIIEIANd on the inner

wal | s. Background Art [0002] In restroons installed in
DRANRIPECISEANINGMETH QIrANEDRAINPIRE TItEANING APPARATUS
dr ai npi pes connected to the sink drains, toilet bows,
TeERnickgGele encrusted along their inside walls with
“cal ci um conpounds and ot her deposits (such deposited

Seal ‘*‘hswf%%eufﬁﬁ"e% H d%lF%ﬁ%%fop%%ﬁ{n?ﬁe%%bgﬁgéaiﬁ%% Hpdsityessels,

- ofednRaRR Siearie o and Alaintine ceanis seaaises for

it is essentlal to clear away the buil dup
clsaningdhe dntesior phead drsingies to repinuerrdalmdepgsitsdean the inner
away by renoving drainpipes froma transit vessel to
wallgan them but since the internal structure of the
‘transit vessel is conplex the configuration of the
Bdekyroahd@st Wi | | al so be conplicated, such that

renmovi ng and reinstalling the drainpi pes is tinme

CONSiyTeRfosid ulﬁgﬂ’ésdem&ﬁﬂ VWssels MM asl 02 AUNGEP 3icL AR e

probl ens, appar at rai np pes

efficientl out i n the
OB TRR oGPk Sl SR B rﬂqreom{eeencrusted along
drain cl e n apparatus disclosed in Int'l. Pat.
thﬁﬁﬁnS'&% alls gt w;‘? igny egrpreynds and @mme@osmmr depesied
its constituent conmponents, t hi s drai npi pe washi ng
mafipawilthestermer s cales hereinslftesniron yseu Scatesilduprin the drainpipes
storing a cleaning fluid; an evacuation punp for

- leads to deteriorated draining capability and to clogging, and is the cause of foul
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~ [0004]
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odors and other unpleasantness. Consequently, it is essential to clear away the
buildup periodically. |

Scale is conventionally cleared away by removing drainpipes from a transit
vessel to clean them, but since the internal structure of the transit vessel is
complex the configuration of the drainpipes will also be complicated, such that
removing and reinstalling the drainpipes is time consuming and labor intensive.

To address these problems, apparatuses with which drainpipes can be
cleaned efficiently without removing them from a transit vessel have been
proposed, as with the drainpipe cleaning apparatus disclosed in Int'l. Pat. App. Pub.
No. WO 03/022467, for example.

Among its constituent components, this drainpipe washing apparatus

comprises: a cleaning fluid tank for storing a cleaning fluid; an evacuation pump for
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-2- externally evacuating air inside the cleaning

fluid tank to reduce the pressure inside the tank; a

fluid feed pi pe having one e connected to the
downstream end of a wastewater drainpipe; a fluid

feed punp connected to the cleaning fluid tank for
pressurizing the cleaning fluid inside the tank to

axterpely evacuating mirsif¢ thedcleaning duiddahk to exdiicefthe pressure inside
fluid feed pipe; a cleaning fluid drai npi pe having one

tea tank arfluic feadi pipe hhei_ngpﬂ'ter SRIteMeddéd tdithe/' @Sl aWRdmh end of a
dr ai npi pe; a gas-liqui separation tank connected to

viditehtar Hrﬁﬁgipe,f a fI0Ry 1@%@ ﬁiﬂﬂnlﬁkgc&ﬁﬁ%@?ff@{h%%lgﬁniﬁg Zlgid tank for

separating off gas wt cleaning fTuid recove
ARG (e TR bl Bite &4 RS uPply e TedubE g o the
K he . ot her .end ected to . the cleani

oS he i leBt inph AN A SEaiRIe PRENG Atk gnd
recovered cleaning fluid in the gas-liquid separation
cparfcted iteithe upsirease endof the wastewaiendragnpipe;ralgas-liquid
connected to the gas-liquid separation tank and the
separatior tahk camestacetd the dther endeaniheg:iéaning flundrairpipe for
‘recovering into the cleaning fluid tank the gas _
s&parating off gas wiften erReminilid ré@RRred frémh thatieariR§96id drainpipe;
Wth this drai npi pe washi ng apparatus, at first™ gas

A : 1 .
2 L i g Ble g ot Btk g, SpEYRE T arpfor Uik and the
offeE Bt EBuneybd ifesde S Biitignk fratfian S icleaning fuid tank

i d separation tank, return pi and gas

as-1li [ a) | e,
: fe%@&%@@'r egnipg fuidgiihe IQé‘sdlCIé'%W@?TanjFaﬁkﬁ aed aafprecevery pipe

driven to supply the cleaning fluid fromthe cleaning
having ene &mid carmesteghtotthe galsdiguichsegdration tardcami {he other end
t he downstream end of the wastewater drainpipe.

cdriv@aid tthibelgaming fuidl iaak forgetbudrhd ineyhebgle4ming dRiid tank the
t hrough the wastewater drainpipe, dissolving and

géﬁ@drﬁ@dﬁﬁ%@gggﬂi&aio{%ggﬁdm%nikpner wal | of the

wast ewat er drai npi pe. er wmth the gases produced

i SO 5 o B A B S5 ERe cdbng i
tank is evacuated to the exterior with the evacuation pump to reduce the pressure
within the cleaning fluid feed pipe, wastewater drainpipe, cleaning fluid drainpipe,
gas-liquid separation tank, return pipe, and gas recovery pipe, then the cleaning
fluid feed pump is driven to supply the cleaning fluid from the cleaning fluid tank
through the cleaning fluid feed pipe to the downstream end of the wastewater
drainpipe.

The supplied cleaning fluid flows backwards through the wastewater

drainpipe, dissolving and removing scale deposited on the inner wall of the
wastewater drainpipe. Together with the gases produced in the course of

dissolving and removing scale, the cleaning fluid then flows through the cleaning
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-3- fluid drainpipe and enters the gas-liquid

separation tank. The gas conponent is separated off

in the gas-liquid separati on-¢-ank. The cl eani ng fluid
fromwhich the gas conponent has been separated off

is then returned into the cleaning fluid tank by the
return pipe, and the separated gas conponent is
fluistdrainpipe and entdre tid gasiliquid Sdparatiaratakk bThe bas gamponent is

- recovery pipe. [0008] Patent Reference 1: Int'l. Pat.
séparatét bff ifthe Y43-Di0 2eplratioR task OHY eleaning MuaNfrb&Nwhich the

Probl ens Invention is to Solve [0009] In cleaning out

A N : L _
O35 SPRIREnE g bed Boftalid O | hEn JBARAA o 11 Ao ARG id tank
[ : ral.npi leaning . fluid drain €, .
GARE retffiBE S e ShaRRT vaF BN o B 1 cieaning
r 8C.0V i pe are put, under negative pressure is that
figyig tﬁﬂﬁwﬁ'geﬂﬁ% [SCQVEE\PPof the cleaning fluid flow ng

t hrough the wastewat er drainpipe | ower than

at noBplastiReferenss r: ét'l.tPat. AppeBub. Mo WO 83/02286€vent ed
fromleaking out to the exterior. If the cleaning
Didclosdire pf baentieni s hi gher than at nospheric pressure,
the cleaning fluid can easily leak fromthe joints or

- Prdfiemsheardiain i8h SoRe 1 N t he wast ewat er drai npi pe.

Furthernore, because the cleaning fluid is acidic,

B e T
can -effectiv

foulin f.the transit vessel |y be .
st Blish SRk A1ERTY A o sT8F avdstenateridfthoibe, cleaning
V&@St ewaf er drainpi pe. [0010] Nevertheless, with the
flyid rRIRPIPE ngas-HirridiRsipaEationstank grelwppiae «andigas Feaevery pipe are
above, in a situation, for exanple, in which scale has
pPulaoee negative prasepissisttbat lmnputting the preksucd ohthdr deapingdiuid
such that the inner dianmeter of the drainpipe is

floveing twedgh théaastdwatet grinpipe idwécthkAeimeepResd pRidsafe, the
cleaning fluid into the wastewater drainpipe, there

ci?ﬁgﬁ% Z\a{&ﬁg fp_r%\?a{tea RRnPlakiHY 6utdb thd xtrBRN i dbshiflg fluid
pressure is higher than atmospheric pressure, the cleaning fluid can easily leak
from the joints or other discontinuities in the wastewater drainpipe. Furthermore,
because the cleaning fiuid is acidic, leaking cleaning fluid that comes in contact
with a transit vessel will corrode it; therefore, such fouling of the transit vessel can

effectively be prevented by reducing the pressure inside the wastewater drainpipe.

Nevertheless, with the conventional drainpipe washing apparatus described

. above, in a situation, for example, in which scale has become heavily deposited on

the inside of a drainpipe such that the inner diameter of the drainpipe is narrowed,
when the cleaning fluid feed pump supplies cleaning fluid into the wastewater

drainpipe, there is a danger that the pressure of the cleaning fluid inside the
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wast ewat er drainpipe will rise above atnospheric

pressure such that the cleaning fluid | eaks out to

the exterior of the pipe. [00T1l] In view of foregoing

ci rcunst ances, an object of the present invention.is

to nmake avail abl e a drainpi pe cl eani ng nmethod and

drai npi pe cl eani ng apparatus that make it possible to
wastemsater deginpipe will risé above girhosphiricrpressure siichithat the cleaning
while the drainpipe is being cleaned. Means for '

flSil leaky otihte tRe @xtarhin of @iElglbel N order to achieve the
foregoi ng objective, the invention relates to a

dr ai npiiag @f@ﬂ%ﬁiﬁdﬁ&ﬁﬁ@és, @n@%ﬁ%&@rﬁ% E?ésré?ﬁ Hﬁlg'pﬂon is to

a transit ves _ cleani'ng steps
R 08 o B A Behiobiet PR il G f Bppifatus that

end .of tkh rai npi pe, ,and _connectjng.the cleaning .
ks 'ﬁp?%%mﬁegﬂ PB‘?)&H"?E?E\*‘FG?@& ning fidd fic the drpinriag while the
end of = the drainpipe; running a cleaning process to
deginpipe inkeipg deanegk ai npi pe by maintaining a specific
negative pressure inside the cleaning fluid tank,
Melais doriBoMvingr the|Rroblemsir ai npi pe, and fluid drain line
whi |l e supplying cleaning fluid fromthe cleaning fluid

t ankinterdeh sEhiewd ﬂ%@&n@%b}é&ﬁvé{{tﬁé ﬂﬂé?ﬁioh%@i&‘to a

the fluid delivery line,~ reverse-flushing the

R b ol R LB AT,
BB s e 54 e B P S eanig

near the drainpjipe during the cl eaning process; and
f“f@ ﬂ?{Pth 8 7 id dRlivRsY fingite ardevaiatiaany ﬁﬁgé’iéhe fraippipe, and
detected cleaning fluid pressure exceeds a
cofinegbngtha eleanimgdkeditank throughca Haidi drgirf ling 1 areopstesam end of
process having steps of stopping supplying cleaning
théldeaidpipe; t he drai npi pe, opening a -5- portion of the
fluid drain line to air, and recovering the cleaning

f I uirdnhingtd'@ledhimghbB&ss to clean inside the drainpipe by maintaining a

- specific negative pressure inside the cieaning fluid tank, fluid delivery line,

drainpipe, and fluid drain line while supplying cleaning fluid from the cleaning fluid

tank to the downstream end of the drainpipe through the fluid delivery line,

reverse-flushing the cleaning fluid through the drainpipe, and circulating the

cleaning fluid back to the cleaning fluid tank through the fiuid drain line;

detecting and monitoring cleaning fluid pressure inside the fluid delivery line
near the drainpipe during the cleaning process; and

running a cleaning fluid recovery process if the detected cleaning fluid

pressure exceeds a predetermined pressure, this cleaning fluid recovery process

having steps _of stopping supplying cleaning fiuid to the drainpipe, opéning a
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through the fluid delivery Iine into the cleaning

fluid tank. [0013] This drainpipe cleaning nethod can

be desirably executed by the™¢rainpi pe cleaning

appar atus descri bed bel ow. This drainpi pe cleaning
apparatus is an apparatus for cleaning a drainpipe in

a transit vessel, and has: a cleaning fluid tank that
poriorest the duid drgirf lingi td;ainapd escoarering theealeaningrfluid in the drainpipe
externally discharging gas inside the cleaning fluid

throlgh ahel fipidagBlive Rdineciaes iHeeci@afing AURI taRki de t he
cleaning fluid tank; a base pressure detector for

dete %ﬁéﬁa\%ﬁ@é Hb%nin@?h%ﬁo@ﬂ%n%&&@%{%l& E%ébte{i 28%{1% Qrainpipe

fluid d ['1 ne one énd 1S connec

BT RNE 2  THEBRAS et i

ressurpzes the cleaning fluid in the cleaning fluid
) aPgrNeUS, o ClaARiNg 8<rARBIR 1B ARSI YassPl and Ha%. ot her

end of the fluid delivery line;, a discharge valve

pr ovBdgeaniRg fluid tank thit édres elganingfuitior openi ng and
closing the conduit inside the fluid delivery line; a

cl eaaievgchatiordmeahs for éxtamatly didchalying gasikide the cleaning fluid
connected to the fluid delivery Iline between the .

tathkaiPpiREusing HEgeela bEsssUd RideMMe dBSniAG MRld @RK: 1 S

connected to  the cleaning fluid tank; a“cleaning -

flui Vi (3Tl uj . .
et BaF HiShelfe WEIdah o BteRling Bfedd @ isidk e Baning fuia
tiFSide the cleaning fluid return line; a inlet-side
aB essure detector disposed near the one end of the
fluid delivery line for detecting cleaning fluid
pr esaflvid qelivpiydineef vdieliane endds connected to tregdowmstream end of
fluid drain line of which one end is connected to the

theshaingipe; end of the drai npi pe;

a fluid delivery means that is connected to the cleaning fluid tank,
pressurizes the cleaning fluid in the cleaning fluid tank, and supplies the cleaning
fluid to the other end of the fluid delivery line;

a discharge vaive provided on the fluid delivery line for opening and clo'sing.
the conduit inside the fluid delivery line;

a cleaning fluid return line of which one end is connected to the fluid delivery
line between the drainpipe and discharge valve, and the other. end is connected to
the cleaning fluid tank;

a cleaning fluid return valve provided on the cleaning fluid return line for
opening and closing the conduit inside the cleaning fluid return line;

a inlet-side pressure detector disposed near the one end of the fluid delivery

line for detecting cleaning fluid pressure inside the conduit near this one end;



a gas-liquid separation tank connected to the other

end of the fluid drain line for separating gas from
cleaning fluid recovered froMthe fluid drain line; an
exhaust |ine connected to the gas-liquid separation

tank for externally exhausting gas inside the

gas-liquid separation tank; a release val ve provided

on t laefluist Hzais fing iof ehichr omeend isgcamtabdd i thg Ugstream end of the
conduit inside the exhaust line; a circulation |ine of

dvdinpipepne end is connected to the gas-liquid
separation tank and the other end is connected to the

cl eani g ffduid %ﬁfﬁﬁoﬁ fé’qk?c!ornﬁgbt%‘di t8%he Sih%‘"i‘%inﬂgafftllnéjﬂtﬂtd drain line

recovered 1 nto the gas-liquid separation tank bac

' ' . - I ver, ine of which

foreraIAL O o e fuieofRRereR g e iylardingite:

tank and,the other end js connected to the cleaning

f 1 ui @NERRUSINe cseiad tedhg gasdiayid seraration fank fopexternally
gas-liquid separation tank into the cleaning fluid

- exhaysting gassnsidedbe gas-iglidesqpasatiatetankn t he gas

recovery |line for opening and closing the conduit

-i nsi deelelse galverprovided onl the@&xhaost linecfenbpehindeanidceloding the
controlling operation of the evacuation neans, fluid

coleduivieseTRaRXha@stgmaar ge val ve, cleaning fluid return
val ve, rel ease valve, and gas recovery valve. In this

el aRireRafbf it BINARMA Ui 14 EorfifittdPlo ARSI ] SeBaration

y driving e evacua
ui d, del i.ver Bans, o i the .discharge,valve, ..
tapkect 8 ST and R Hane laeonle clkBnyia T9d Mk tor Rrtiating
rel ease valve, and opening the gas recovery valve to
- clapringdibid facevered inkytie gas-inuid separatinpitark back take cleaning
cleaning fluid tank, supply cleaning fluid to the
fluld dards;r eam end of the drainpipe, reverse-flush the
cleaning fluid through the drainpipe, recover the
cl eanpag rédavedly line of which one end is connected to the gas-liquid
separation tank and the other end is connected to the cleaning fluid tank for
| | recovering gas separated inside the gas-liquid separation tank into the cleaning
fluid tank;
a gas recovery valve provided on the gas recovery line for opening and
closing the conduit inside the gas recovery line; and
a control device for controlling operation of the evacuation means, fluid
delivery means, discharge valve, cleaning fluid return vaive, release valve, and gas
recovery valve. |
In this drainpipe cleaning apparatus the control device runs a cleaning
process by driving the evacuation means and fluid delivery means, opening the

discharge valve, closing the cleaning fluid return valve, closing the release valve,

and opening the gas recovery valve to produce specific negative pressure inside
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into the gas-liquid separation tank, and then .

circulate the cleaning fluid to the <cleaning fluid

tank. The control device al so‘honitors the pressure

detected by the inlet-side pressure detector while

running this cleaning process. If the detected

g@essure exceeds a predeterm ned pressure, the contro
vleaping fluid tank| supningeahingdividtodhe dpwnstreasserin of the drainpipe,

stopping the fluid delivery neans, closing the

reversbdlugh th@keaningfnd EBgrolige tisd ammgef ledbder eWidaning fluid
val ve, closing the gas recovery valve and openi ng

intBehs ghemgai égp\gﬁaﬂtﬁl fafRONA ¢ 'tﬁ‘& cfelaz}'irg fidld 4§ he

drai npi pe throu uid de |very |ne an eani ng

i s RSB AR b S dg b e

rocess contr b he control device in this
inletssicig ppesslis Eslﬁc?@ UleRnnig bEeERBE0RIOfRSS. ovs.

First, the discharge valve opens, the <cleaning fluid

r et ulfithe getasted peassure exceesisenpredelérmined pmssurarttie cootrol
gas recovery valve opens. The evacuation neans is
deviee rans a efeaningeiiuid recoveyy protesg by stopping thesfluid dalieery means,
cleaning fluid tank. This produces and maintains a

cloBRg the @lé&:ﬁ§§é Vdive, RIpRPing el dddriifg ﬂﬁiﬁ ré’u.ﬁﬁ%b% Eﬂo@lr@ the gas
tank, fluid I|veryl|ne drai npipe, fluid

rédoﬁ}@ val§e e{ri | ne,'ﬁgﬁ F#Iééﬁ?—z \55}5’#( o Fééfo?/ ﬁtr ! ?Ju'ngeﬁwd in the

ecovery eani

i d.deljy. d
e A 558 BB o B B s
015] T
v ARl g b b B 1™ o

backwar ds through the drainpipe to dissolve and renove
scal Ehejeleasingsprocess controlleddiyithevadntro! devicaén this drainpipe
dr ai npi pe. The cleaning fluid is caused to fl ow
cloaikgapgaradtas eRecutas EaEbIIGWS. cRiist the afisoiRege vhlveopgehs, the
‘the drainpipe (that is, from the nornal | y downst r eam

cléé\qnb‘?lukf‘l%ttﬁ‘rﬁrmé ¥lo§@§tth§§€1‘e%gg valvel d§s&¥ %'nﬂﬁh@%)astr@covery

apply pressure in the opposite direction as t

[
vl 66 %@s?ﬁw Qﬁ%éngﬁﬁ‘@@%ﬁﬁﬁ% eéﬁﬁm‘?'”‘?}re&?ses from
mg@g e%nfn% 3 temekf f'I"?ns pro %Icgg glnggmglfnftal% a s%fec}frrr];enegatlve
pressure inside the cleaning fluid tank, fluid delivery line, drainpipe, fluid drain line,

gas-liquid separation tank, circulation line, gas recovery line, and cleaning fluid

~ return line while the fluid delivery means is driven to supply cleaning fluid from the

cleaning fiuid tank to the fluid delivery line.

The supplied cleaning fluid flows through the fluid delivery line and flows
backwards through the drainpipe to dissolve and remove scale deposits from the
inside walls of the drainpipe. The cleaning fluid is caused to flow backwards to the
normal direction of waste flow in the drainpipe (that is, from the normally

downstream end to the normally upstream end of the drainpipe) to apply pressure
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[0016] The cleaning fluid reverse-flushing through the

drai npi pe then flows through the fluid drain |ine

into the gas-liquid separatidﬁ tank together with the
gases produced while dissolving and renoving scal e.

The gas conponent is separated fromthe liquid in the
‘gas-liquid separation tank, the degassed cl eani ng

i the eppasitedinestien abdld directidreinattdeh ity séaleigiowarikhis promotes
through the circulation line, and the separated gas

separation \of tiesistdlé fronh theClaR ARG irhprdvEls tRe KcAlBren@Val Efect
gas recovery line. The gases are separated fromthe

b&hifqg] aldtghi d separation tank to prevent
(%%ggﬁgﬁgb$PSFgﬂiﬁ$%§@'(hannering) i nsi de the

circ tion.lipe, 017] ile thi | eani n ocess

5" ¢ {hilehing A% soyerSe nudlingdnicsieb i 8PP RetheE fighs througn
thﬁ.gress re_detﬁcted py the in]et-side pressure
ety derin ling intodhg gasdiqkin separation tankdegether withjbeigases

l evel , a cleaning fluid recovery process is executed.
pmiused vailei digsdlving éndgemoying grate e gas pemphsent isiseparated
delivery nmeans, closes the discharge valve, opens the

- frofretheilingid inithd gastliguitl separatiorn tamke the degapsedraisaniag Yluid

val ve, and opens the release valve. Air thus flows

cirdiligtel hRACK 36 thd ABhAINGIRA BirkaAro ﬁhefq’i:%mattitsﬁ éﬁéhéH&&he

line and through the fluid drain“ine intot

- SHERER R s RCvtof o o it Ayl RSl dgh B G Fooovery

fluid return line, .and is recoyered into the cleani

in. i deieR atp Sipajeta romEiectind it flecaatfiuid Segaration Hnk to
reference value for determning if the pressure of

preventctleaning dluid sirges (bammering) Msige theecitnuation line. i s
greater than atnospheric pressure. If, for exanple,
| ar g&/hie dhie clsming process ishaininirg, diee eahirs! dévideheonstantly
drai npi pe have reduced the inside dianmeter of the

manitorsthe redsite gbrted %&rhelirﬂbtm&éﬁrés;%uré Bete@ort Hehe detected
dr ai nprpe can ri se to above at nospneri c pressure and

Aot i A8 L 0 B o

romthe join

THESRUFY AUIERTT RS 905 Pl bl g doges e
dié)crh%\{gen Ealc\:/!e?ggcia#sgthfel cl:1tiegnilns ?Iifnsd return valve, closes the gas recovery
valve, and opens the release valve. Air thus flows into the gas-liquid separation
tank from the exhaust line and through the fluid drain line into the drainpipe. The
cleaning fluid in the drainpipe thus flows through the fluid delivery line and cleaning
fluid return line, and is recovered into the cleaning fluid tank.

This specific pressure is a reference value for determining if the pressure of
the cleaning fluid flowing through the drainpipe is greater than atmospheric
pressure. If, for example, large scale deposits on the inside walls of the drainpipe

have reduced the inside diameter of the drainpipe, the cleaning fluid pressure

inside the drainpipe can rise to above atmospheric pressure and thus create the
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[0019] As described above, the drainpipe cleaning

nmet hod and drai npi pe cl eanin apparatus according to

the invention detect and noni¥or the cleaning fluid
pressure inside the fluid delivery line at the

drai npi pe inlet by nmeans of the inlet-side pressure
detector while running the cleaning process, and if

dangedet dearidg fluisieakiag fien dremirds of tend@ingipeialhe deaning fluid
at nospheric pressure, deternine that the cleaning

rédaviety process i theréirdl furl i theldteBRidNseg¥@read&eeds the specific
at nospheric pressure and therefore run the cleaning

préssute Frﬁsr‘?i\é‘?'idﬁﬁ’v‘éﬁ?é%@%@frldré‘ g on can thus clean

t-he drarnprpe trve pre-exhausting

clea nrthe dr

2 beet §é€8@99%}*|“$ﬁﬁar'ﬁr’&ﬁ?%ﬁns retEof Bpf Eralppipectieaning
ref rably restarts the, cleaning process if th

 apeialis ecdnBae theipvetondalECTEL P EoEIDeGlasting Buid pressure
confirmed to be a specific pressure after running the

insideathierfiyiid Helivery doewaé the diainpies inletdnameans of the intat-side

drai npi pe is gradually dissolved and renoved through

presstieedetectdn while roheiagithg cldaning probess fapkdf thefddtbeted pressure
cl eaning process is repeated, each iteration of the

|s reéafer 'ﬂﬁbrpbpé&ﬁé t8 '&%b@pﬁc—.ﬁﬁ%rbsétﬁre' geferdid hadikh cleaning fluid

erefore a larger conduit Inside’the dral npi pe.
oS BB GBS BBl o e
fabYii r%%ﬁeh@o@%ar ERveRiRT B8 Buiadieaihe drainpipe while
grssolved and renoved, [0021] Yet further preferably,
ardivelyresixhausting cleaning fhc fiop leakingrfremitbevdraingipe.
“times the cleaning fluid recovery process was

ex ecntarthemaspeict ohibedreentidndhe comiro| dedee pesfermbly restarts the
speci fic value, outputs an alarm and term nates

- cleqingtprocess! if tHefress renddiected YNE DarBHresfasidededtbrisd

recovery process are repeated and executed a specific

confifimed L!H‘B%ra ?ﬁ fréTE seHFe éﬁ@r rﬁhljﬁr@' the ch%éH dr‘?%ﬂﬁ@%r%%\?ery

i nside the very [T ne

Pféé%?%es%?%ﬁsﬁge”ﬁ? EBPE & iy d85et7 R pbil e Bipd farovon

d t
contaocq %nthgthe c eanrrr?glj nghp'?here?ore, |fct) eS cI%%(r?nrn% rlrrggess is repeated, each

iteration of the cleaning process should result in less scale and therefore a larger

“conduit inside the drainpipe. The cleaning process can therefore be repeatedly

exeeuted without the cleaning fluid pressure inside the fluid delivery line rising
above the predetermined pressure, and the scale can thus be completely dissolved
and removed.

Yet further preferably, the control device additionally confirms how many
times the cleaning fluid recovery process was executed, and if the execution count
reaches a specific value, outputs an alarm and terminates operation. If the cleaning

process and cleaning fluid recovery process are repeated and executed a specific
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so that appropriate action can be taken efficiently.

[ 0022] A drai npi pe cl eaning apparatus according to

anot her aspect of the i nventildn al so has a flow rate
detector provided on the fluid delivery line. In this

cl eaning apparatus the control device nonitors the
cleaning fluid flowrate detected by the flowrate
ndimbartod tires i dhé tieadingduid prassurenimsitier thedluidhdelivery line does
cl eaning process, runs the cleaning fluid recovery

npt deggsiselofv the pretisienhipgd iore@ssuraicvel, ah6 kBAtral dafsd Héides there
flowrate, and then term nates operation when th

e
0 PRI, Shef 80 STPIRIGH YoREPEBIBINGTAE aralii, 28 SEF Gperation
eunV. . [ luid .the inside dianeter of
s?ﬁ@a@%rﬁ%ﬁ'aﬁé%%ﬂ‘g'!’ §§ﬁ&§g’fak‘aﬁsﬁf&5ﬂ'ﬁ¥g fluid flow
throggﬁ_.the drai npi pe and fluid delivery line i ]
i ncreat %@P'Pﬁ%e?ﬂ'ggﬁeagraélﬁs apeordingdg ang %@é@é§%°féhﬁ invention
whet her the cl eaning process is conpleted can thus be
algethasm flew ratesdetesior pravidedan the Buidfdediveryrineg I this dleaning
through the fluid delivery line detected by the flow
apparatusctheatontrol tévise afdnitoes the céaning €inid fge rate detected by the
[0023] The control device in yet another aspect of the -

flow Y41t dedBctbH nﬁhbffﬁ:id:béwérfgne dukhg the erééﬁrrbagf @gres.@é,sruns the

after waiting for a speci |c_t|rr]t¢eto pass o
T cblol LS 1 A L e Uit e

n. termnates operation en the cleaning fluid
anh B eRtacSrSBbS Wrahe Cedrlie flud ReTennatacens ends.
arts of the inside walls of the drainpipe even after
V‘Eﬁ@ the sgalgron thedaside yvallspfdhe deainpiperie dissgivedarnd rasmgved by
line reaches the specific flow rate. However, by
the @iraning flgidt the insidardiameterof s dfaimpipe épreasescand oleaning fluid
after the cleaning fluid flow reaches the specified
fldw thiough the dreanpsips and BlRidTBER/cPp e ficebasal. Thel pregredBdf the
renmoved. -11- [0024] Yet further preferably, after
. : . . : y
cléatlhé PSS whthan o bhiing Jiré%ssigrcg)ﬁ?pﬂgtelﬂ cdrlfhus be

flowrate eltector I'n f Ine re
LE ' , . .
oot Febed o8 hE T el Bt oBBLERTRLETHHAE B Bcaavery e
de?é)cgfea rbrﬁhe flow rate detector, thus affording efficient operation.

The control device in yet another aspect of the invention runs the cleaning

fluid recovery process after waiting for a specific time to pass after confirming that = -

cleaning fluid flow through the fluid delivery line reached the specific flow rate, and
then terminates operation when the cleaning fiuid recovery process ends. Scale

could still remain on parts of the inside walls of the drainpipe even after the fiow of
cleaning fluid inside the fluid delivery line reaches the specific flow rate. However,

by continuing the cleaning process for a specific time after the cleaning fluid flow

'reaches the specified flow rate, scale can be more completely dissolved and

removed.



[0024]

[0025]

[0026]

[0027]

that a specific tinme has el apsed since the cleaning
process started. If the elapsed tinme exceeds this
specific time, the control ddldice executes the

cleaning fluid recovery process and then term nates

t he cl eaning process when the cleaning fluid recovery
process ends. As described above, this arrangenent can

mor e Yet furihlee pedfigratilys sftev eowfirthing that &leming fiuidi flowdetected by
scale that mght remain on part of the inside walls

tied flow fater dtastioP i thEffiuie belivdry tiRe réabHid 4 Q?e&iﬁ@ﬁé»]v rAte, and

drai npi pe cl eani ng method and drai npi pe cl eaning
ORRPREL ARG i B8R et UL SR W ime
o DR S el B8 5 sl SpGe Pine etapsec

schemati c di agram of a cl eaning apparatus according to.

time exceeds thig spasHaitime the conthel davicepxasytesthg. cleaning fuid
flow chart showi ng the control process of a control

refoveneprogesank thpnt terminatest therokebrémppoticess wheh theeleaning fluid

~invention. Fig. 3 is a schematic diagramof a cleaning

rexopenairescss endslifzgdésrrivedidbore, hicheangsmenbesh e

—of the invention. Legend [0027] 1 cleaning apparatus

c&np%tel%’?gs%}g@g%ﬁ I\‘/@;rﬁd))/ﬁf?lﬁg rqr%%pirf%)gé,c‘éf%ﬁﬁt Eﬁﬁm I‘é‘ir??ih?ﬁ#paﬂ of

15, 157 f1l ui I'ng
th@lm?idé%vail%%fftﬂ]é)\‘yréiﬁﬁiﬁedet ector 19, 19'di scharge valve

Effects of the Invention

A drainpipe cleaning method and drainpipe cleaning apparatus according to
the present invention can thus effectively prevent cleaning fluid from leaking from
the drainpipe while the drainpipe is being cleaned..

Brief Description of Drawings

Fig. 1is a schematic diagram of a cleaning apparatus according to a
preferred embodiment of the invention.

Fig. 2 is a flow chart showing the control process of a control device
according to a preferred embodiment of the invention.

Fig. 3 is a schematic diagram of a cleaning apparatus according to another
preferred embodiment of the invention.
Legend

1 cleaning apparatus

2,2' wastewater drainpipe

10, 10'cleaning fluid tahk

15, 15luid delivery line




[0028]

[0029]

20, 20'inlet-side pressure detector 23, 23 fluid
drain line 24 gas-liquid separation tank 25 outl et
pressure gauge 26 gas exhaustfl2tine 27 rel ease val ve
28 circulation line 30 base pressure detector 31 gas
recovery line 32 gas recovery valve 33 cleaning fluid
return line 34 cleaning fluid return valve 36 gas

di scHér §e'cleanmmgifiliid pompol  devi ce Best Mode for
Carrying Qut the Invention [0028] A preferred
enbodgmegtiodfraid\@eteeRsent invention is described bel ow
wth reference to the acconpanying figures, of which
Fig.1g 19dRchS W& diagramof a cleaning apparatus
according to a‘first embodi nent of the invention, and
Fi g. b S f.Low chart ,showi ng the control process of
t he géh%@&?etésﬁ%%%%sﬁ’gr? He{éﬁfgg enbodi nent of the

i nvent i [,0029] A cl eaning apparatus 1 according to
thisgénggﬂWhéH?mdmethe invention as shown in Fig. 1
is used for cleaning a wastewater pipe 2 that is
conndétgag-liquichseparation tartke or sink, for exanple, in a
passenger plane, railroad car, bus, boat, or other

t ype2dfoutlebpiesguneeiraudee or transit vessel. The

cl eaning apparatus 1 has a cleaning fluid tank 10 for

st or pm@aslesRBLEQIHd uid, a fluid delivery line 15, a
fluid drain I'ine 23, a gas-liquid

27 release valve

28 circulation line

30 base pressure detector

31 gas recovery line

32 gas recovery vaive

- 33 cleaning fluid return line
34 cleaning fluid return valve
36 gas discharge pump

45 control device

Best Mode for Carrying Out the Invention

A preferred embodiment of the present invention is described below with
reference to the accompanying figures, of which Fig. 1 is a schematic diagram of a
cleaning apparatus according to a first embodiment of the invention, and Fig. 2 is a
flow chart showing the control process of the control apparatus in this embodiment
of the invention.

A cleaning apparatus 1 according to this embodiment of the invention as

shown in Fig. 1 is used for cleaning a wastewater pipe 2 that is connected to a toilet




[0030]

separation tank 24, gas exhaust |line 26, a circulation
line 28, a gas recovery line 31, a cleaning fluid
return line 33, an air intakd3fine 39, an air supply
line 43, a cleaning fluid punp 16, a gas di scharge
punp 36, a deodorizing nechanism 35, a blower 40, and
a control device 45. The cleaning fluid punp 16
op sieks foriexampdé, dar@ passEhgedplase pradrbadicarnbus,| et orgother type of -
fluid tank 10 and thus supplies the cleaning fluid
nidvingigshitleer tiangit desied|| Ties Me‘ahihg abpar#tus N ehakap EI8WAING fluid tank
pi pe 2. The gas discharge punp 36 externally vents
. . a1 r . .
1070 SO BB D00l e T 15, RIERLAILIG 2473 gasdaui
] vent.ed t he s di sgharge u .
SHB8R00h Hih A4 B B 0A Rl FELR, ciRnBor b8 ek BengBihry e 31,
t?nk_lo %0030%_Th% cl eani.ng apparatus 1 al so has; a )
agleaning fuidsefura ine 33, 8 AU drake ina 9, an gireupelyi ine43. a cleaning
line 15 for opening and closing the conduit; a rel ease
flyigipuenip 16, pgas digebarge pump 36.sa deddarizing meehasisfrods, a blower 40,
openi ng and closing the pipe; a cleaning fluid
and amontr! davice 4839 The elsamhiry fiuid tduenis 16 puessuriees lcleaminPfluid
for opening and closing .the conduit; a gas recovery

stopdd i tRe dEahgIBdidQank he a&aghwsemﬂ@s the %ﬁﬁ%ﬁ@d through the

opening and closing the conduit; a cleaning .
TSIl ROATENRRR 2 FAEB Wbl e
o kPl o B8 Sl 8 1D BB ind e e 30,

val ve 41 provided on the air supply line 43 for .
Thy dapderizingimachaniss 8B sleoderizrs the gawented bydbages discharge
detector 30 provided on the cleaning fluid tank 10 for
purap 86t Thg tidwent@ seppliesi aisintte theheleahiagfluidytankud® t ank

'10; a inlet-side pressure detector 20 for detecting

the meefeanmgcépfdn@tuehea@b has! & disthaRgd datveN® providdd on the
delivery |line 15; an outlet pressure gauge 2

AL SUEEP 18S90 G SRS ol faend

i n 4:  and flow rate ,detector 18 for .

PrB 820 B 18 e W liet BRE28ron RErRL B 1 e e teaning
HPe fluid eligerg_ line %5._ o X )
fluid recovery valve 29 provided on the circulation line 28 for opening and closing

the conduit; a gas recovery valve 32 provided on the gas recovery line 31 for
opening and closing the conduit; a cleaning fluid return valve 34 provided on the
cleaning fluid return line 33 for opening and closing the conduit; an air intake valve
37 provided on the air intake iine 39 for opening and closing the conduit: an air
supply valve 41 provided on the air supply line 43 for opening and closing the

conduit; a base pressure detector 30 provided on the cleaning fluid tank 10 for

detecting the pressure inside the cleaning fluid tank 10; a inlet-side pressure

- detector 20 for detecting the pressure of the cleaning fluid inside the fluid delivery

line 15; an outlet pressure gauge 25 provided on the gas-liquid separation tank 24



[0031]

[0032]

[0033]

[0031] The cleaning fluid stored in the cleaning fluid

tank 10 can be suitably selgcted according to the
conmposition and anmount of scC fre deposited on the -

wast ewat er pi pe 2 and the shape of the wastewater pipe

2. For renpving scale conposed of calcium conpounds
fromthe wastewater pipes 2 in a passenger plane,

forodieeting thegpressunaiimsidé the gagpliglidrsephyationrtank 24; and a flow rate
| east one type of oxycarboxylic acid, such as L-malic
deteatorot8 for miéasudng dhe AOW rale d)fﬁtﬁéble@ﬁlﬁag e idide the fluid delivery
sul fam c acid, such as am dosul fonic acid. [0032] One
lig8d521 of the fluid delivery Iine 15 is connected to

the downstream end of the wastewater pipe 2, and the

ot he fl 1
el ow EIe ﬁﬁﬁﬁ‘iﬂ%ﬁﬁa@“a%s%@ﬁg@m%nmf%geé BB uiteRly
eanln i nl et-side pressure

sﬁ'gﬁﬁ?lt %G‘P'BBBS%W‘ PHE aFmunt o ssaledgpasied on the

cl eani ng f|UId unp 16 is provided on the other end
wastavraier pige @ ard theeshape ¢fdhe svastewatet pipga? Vieoriremaving scale
allows the cleaning fluid to flowonly to the
composed bEcalpiupec@mpeunds fropr thei wiastewater pigeso? irea pasdenger
of the fluid delivery line 15 downstreamfromthe

plaheanbwevdn tHedcle@MﬁQ flufel preféraslydbdrisihs &R léy*st ehédypeef

f|UId f1ow. Thef ow rate detector 18 is al so

c\%ﬁmc ORidt 8 éh ak ﬁ'Iaﬁ Eifortafr‘lcfé dan%eé i%ﬁﬁétyorlel f¥pe of

trear‘n rom t
ve 19 | m I arly di sposed dovvnstream
‘ﬂtamctaﬁglesf’?{av%sraé?‘é%'é QUG BFids g [0033] The gas-Iiquid
separation tank 24 is a hol]ow cylindrical tank that
t apePBeehd21 ofdha dluid dplivept ine 38 1s srnnsstachia thedawnstream end
t he gas exhaust line 26 provided on the top of the

ofdbp avastewater pire 2, Find thasthenend isseprmeatadio therdeahing fluid tank
separates gas from the cleaning fluid flowng into

| 10 belovetheflald leveldfiike cleadingefli@ stdiéd gethel dI@élﬂﬁ%ﬂl]ﬁl thARKO. The

© -15- to the outside through the exhaust |ine 26. Mre

ml%El%FHef preabing déﬂl‘@&ﬁr 2@ ﬁﬂo@%’d% t %' bbb iaH&?hé“’Elte?ng fluid

t he |nS| de wal e gas-1iquid separation t
P 15 '%“E*e%fiés?’d%%@oﬁtﬁﬁf SR BEEE b By 1hgip A it vaive 17

that allows the cleaning fiuid to flow only to the wastewater pipe 2 is also provided
on the other end of the fluid delivery line 15 downstream from the cleaning fluid
pump 16 in the direction of cleaning fluid flow. The flow rate detector 18 is also

provided on this other end of the fluid delivery line 15 downstream from the check

- valve 17, and the discharge valve 19 is similarly disposed downstream from the

flow rate detector 18.
The gas-liquid separation tank 24 is a hollow cylindrical tank that tapers to a
reduced diameter at the bottom and has the gas exhaust line 26 provided on the

top of the separation tank. The gas-liquid separation tank 24 separates gas from

the cleaning fluid flowing into the separation tank, and vents the gas inside the tank




[0034]

[0035]

[0036]

separating the gas fromthe cleaning fluid. [0034] One
end 22 of the fluid drain line 23 is connected to the
upstream end of the wast ewatlér pi pe 2, and the other

end is connected to the outside mddle part of the
gas-liquid separation tank 24. One end of the

circulation line 28 is connected to the bottom end of

to the guisidel throughsthp axhalstiines2t Mdre spedifically, avter thencleaning
is connected to cleaning fluid tank 10 above the

fillddalidegwdith Pk ihdi@e Wallgof thie JdsUidlid Sepdratich &k 21 the liquid and
fluid tank 10. The circulation [ine 28 thus returns

SO RPPRARS () leng i nd s CBPEhRSeto e o, s

Line, 31 is connected to the

Ssﬁgfé?hgﬁﬁegﬁggifP{" @F %ﬁ%ﬁ(’ﬂggulq gui d separation tank

24, and the otg@r end is connected to the cleaning

f1 ui ¥neANd Apoktheflid drain ling 43 19 eannectad fméeapéﬁﬁaﬁgend of the

fluid in the cleanin luid tank 10. The gas recovery
wastewader pine<, and@mggf-@rend igeennsstad tot the dutsideeniddle part of the

gas-liquid separation tank 24 into the cleaning fluid
gasdijuitiGephfXlion]tatk 24 eOdle ehdtdi ¢he tieakatich lina 28l iy ednnedted to the

line 33 is connected to the fluid delivery |ine 15

boRsMRM dfiiRe @@§Ingw Sprhiich Ak, tahe tHd DL |¥ 2bKRected to

19. The other en the cleaning fluid return [ine

SRR RN A 08 TEBNETE bbb b g e
tagh 40 %Fﬁﬁgﬁfﬁaah?eeﬂ@ﬁ@?&%ﬂ%ﬁg{m'{lgarﬁhémfb%@ég%&éﬁn the

the fluid I evel of the cleaning fluid in the cleaning
93¢%-lifid sgRRration tank 24 fe the ﬁleanm@rfund tankoHh&neend of tﬂnﬁsgas
deodori zi ng mechanism 35. The gas di scharge punp 36 is
reabw*ypiinevii Yisccomnettedstodhe outdiddk boyd pant oBthe Jaeliquid separation
i ntake valve 37 is also provided on the air intake

tahk 24, 38d thevether 6adNTs donnechRi @ahe ClesitRy A BAHRD1 Babbve the fluid
t he dlscharge -16- direction, and a check valve 38 is

Ie?él%‘? Eﬁwg?ﬁ.ﬁcﬁ éE@%ﬂnerb%ﬂ& fadk”f(?‘:??efgfﬁs"rﬁco@%rx line 31 thus

Thi s per m t as to
B8 BB i SRR 21 r ciarin
fluid tank 10.

One end of the cleaning fluid return line 33 is connected to the fluid delivery
line 15 between the wastewater pipe 2 and the discharge vaive 19. The other end
of the cleaning fluid return line 33 is connected to the cleaning fluid tank 10 above
the fiuid level of the cleaning fluid in the cleaning fluid tank 10.

One end of the air intake line 39 is connected to the cleaning fluid tank 10
above the fluid level of the cleaning fluid in the cleaning fluid tank 10, and the other

end is connected to the deodorizing mechanism 35. The gas discharge pump 36 is

~also provided on this air intake line 39. The air intake valve 37 is also provided on

the air intake line 39 downstream from the gas discharge pump 36 in the discharge



[0037]

[0038]

deodori ze the gas flowi ng through the air intake |ine

39 for exhausting to the outside by the exhausting

action of the gas discharge -§6np 36, and then rel eases

the odorless gas to the atnosphere. [0038] One end of

the air supply line 43 is split into three |ines each
connected to the bottomof the cleaning fluid tank
diréctiem candhecinddikevalen 88 is disposeat Hednswedrhdven the Gir iftake valve
air supply valve 41 is provided on the air supply line

3¥3THRWhHSEK Qéﬁbf%%'@m{lﬁgjéél tS‘Uﬁ by v i@tﬁe“d‘éﬂicfrﬁvﬁ\ﬁ ABcRanism 35.

air flow, and a check val ve 4 i's di spose tream

2l | onpe HeBprHBdcneRlsr 38 hnel 2EaiRRIF i Gd iiEagept o
d?P@(?f&yq%nkg : 0@%& Hie50h the) g a3l Vo S5 taf Sxhausting to the

,cleanlnﬁ luid tank 10 to mx the naterials that

xhasisting agtion of thei gpsadischarge lpvatfe db, ancdthengeleases
cleaning fluid tank 10, thereby generating the
thel edoriasg dasuodhe p@A88&Yherbe control device 45 control s
operation of the discharge valve 19, release valve

27, Oheandef thé irky) W&Si@épflﬁnﬂ&thr%shrfe%(‘éaéﬁfdbnnected to
valve 32, cleaning flui return val ve 34, air intake

théPotfons bf H@ éleéMH fMédéf%'nKel é)‘%rud Ghé %ﬂkﬂ%' IH'CQHHHE‘EBd]tS ‘blower

gas di sc ar ge _
“GrHRER shiply ?@5}%‘2* Repiplredpr feadin it %%Eq%av“u%%eﬁm from
to.clean the inside of t he wast ewat er

thsaig%\a%ﬁo imthegdirections ay; f@fwa@ds%lmke%ﬁlw Génis fih;@oga@ e

pressure detector 30, inlet-side pressure detector 20,

| downsteaan frepsieair w@evase 44nthé checl valee d2tadowsnirte only flow

[0039]

t0040]

[ 0040] More specifically, when the control device 45
doverstieas td whesd thid aie b&ﬁﬁlymge 43 iganthed, Ratcieowalrd the cleaning
device 45 first initializes the cleanlng process count

fluld thkM G The Bidwef 30%lovd hir lﬁtBetHe%iéHrﬁﬁg Ffﬁi@ ttﬁ#ll‘?ngf)'tagmx the

process, and starts a tinerAto neasure t

g e A A B o s

tanke \‘fbct%ergbyogenera llr?g t??e glga%{n% fluid.

The control device 45 controls operation of the discharge valve 19, release
valve 27, cleaning fluid recovery valve 29, gas recovery valve 32, cleaning fluid
return valve 34, air intake valve 37, air supply valve 41, cleaning fluid pump 16, gas
discharge pump 36, and blower 40. When an externally input start-cleaning signal
Is received, the control device 45 runs a process such as shown in Fig. 2 to clean
the inside of the wastewater pipe 2 based on the detection signals supplied from
the base pressure detector 30, inlet-side pressure detector 20, outlet pressure
gauge 25, and flow rate detector 18.

More specifically, when the control device 45 receives the start-cleaning

signal, the control device 45 first initializes the cleaning process count nto n = 1




[0041]

[0042]

val ve 19, closes the rel ease valve 27, opens the

cleaning fluid recovery valve_29, opens the gas

recovery valve 32, closes thﬂ7cleaning fluid return

val ve 34, opens the air intake valve 37, and cl oses

the air supply valve 41. The control device 45 then

drives the gas discharge punp 36 to purge any air

(stepiSly, thhe stdrtsethe clpaining process) lantiGtarts a tigter te naéasure the time
intake line 39. Wien the pressure detected by the base

efapsed Wircedbieata® of e dessing @r@ce%l%gQi:é‘pi g2yegative
pressure, the control device 45 etermnes that a

¢k 2 g e biEnhgietoles? ik Cdfifd Belice 4 G Wie'ditiriarge
B 14 SRRt e v08 7, s JPREENEG Rt B vaive 20,
and thus drives the

I ' fluid ret ' 33
o5 e das raenep(ialve a2 dostie Jeaanitig et o, opens

- the <cleaning fluid tank 10 through the fluid delivery

the aleintake valve 87dans stoseathe ait suppitralvevd st Ehecentrglidayice 45
2. [0042] The cleaning fluid thus supplied to the

theovarivies dhengas diisshat e pumpt 38\ surge Rinyaai2inkldevidiei dleaning fluid
reverse through the wastewater pipe 2 to dissolve and

tanRMMBrigH e SlEROMe IMeP50. Wheh 15d BRodspld aet%fctééﬁﬁ ghe base

wast ewat er pi pe 2. The cleaning fllid is cause _
PESSHATAELRY 40 U IO BB TR B R e e 4
ol ek ¥ B AT e et el e B o,

- through the wastewater drainpipe 2, to pronote )

fluig delivary dinedkd, wasteywatee pmeo%fﬁwgdmn iine By, gapliguidgeparation
pressure in the opposite direction as the direction

tahk 2dhcictulation bnal8, gasorecovalyi e 3rhrandesleaning fleichieturn line 33,
renoval effect (the cleaning effect) of the cleaning

arsythueirived 8he CROAHg MNE pahgpné ttgsﬂfubplg @lddrivg didiffom the

reverse through the wastewater pipe t hen passes
c LAY BRI 0 85RrpIe 18161 Wipsam ond o
BSBERERPeE oL oo 19,11 uld 0l osol ves and remves

A Ui'ﬁ\ei é]ggl%%gtfr&?d %%Ss_sluipgﬁciag toS ? eaégvtvri'nsotpeam end of the wastewater
pipe 2 flows in reverse through the wastewater pipe 2 to dissolve and remove scale
deposits on the inside walls of the wastewater pipe 2. The cleaning fluid is caused
to flow backwards through the wastewater pipe 2, that is, to flow in the direction
opposite the direction in which wastewater normally flows (that is, from the

upstream to the downstream end of the drainpipe 2) through the wastewater

'drainpipe 2, to promote separation of the scale from the walls by applying pressure

in the opposite direction as the direction in which the scale grows. This improves

the scaie removal effect (the cleaning effect) of the cleaning system.



[0043]

[0044]

- [00453]

tank 24, the degassed cleaning fluid returns to the
cleanlng fluid tank 10 throug the circulation line

28, and the separated gases Pe recovered into the

cleaning fluid tank 10 through the gas recovery line

31. The gases are separated fromthe fluid in the
gas-liquid separation tank 24 to prevent cl eaning

f | ui dhewleaning Auidrfowing jn faverstethrdrgicthecwasteivater pipe 2 then
28. [0044] The gases recovered into the cleaning fluid
paesds fHloagretHehfuid Avdi difle 28 dritenterd iiesdddliguag separalibn tank 24
the gas discharge punp 36 through the air intake line

@th&t With tHeg Hat&w aggrgé‘ gmgﬂld Ei%%%%b%% R¥oves the

deodor|2|ng chani s ease

ST R R R —
AR S SRl BB TEHL G551 R b 5 1 B ouon

(step S3). If the detected supply pressure is bel ow

they eiessation linepdt andr the separated Dases aea tanoverasyinththef cleaning
rate detector 18 is greater than or equal to a

flgiddank 10 tiiloagh the gas ceravery lige8d. Tie gatepaftbsésdrated from the
S4). \When the scale on the inside walls of the

fliiesh eveySs- It@u@%e?al‘a‘-’rloﬂ' taARbYaE prevbnt CRIENRFIGY suies

cleaning fluid he inside dianeter of the wastewater

Hyﬂmﬁ ﬂg)' lﬂ&ﬂ@%?%n@{l‘lgtléﬁ‘ﬁné bg"" of cleaning fluid

and fluid delivery line

15 ifncreases. \Wen of. cl.e fluid, detecte
oy + he RSS fegpaer%w&{f@%%n ing EREPR At ghﬁogwgedd by the
line 15 equals or exceeds a specific flow rate,
exXtiansting aghon eéﬂm%ﬁe@léﬁharssdomﬁﬁée@uahrtaﬂ@uantakg line 39 into
substantially conpleted. -19- [0046] The control
theslgioderizing nmeshanisin 85, deedorizedibytthedeodadzing snedhmnismB5, and
el apsed after the flow rate detector 18 detects that

reldasedlexderinally.f | ui d fl ow reached a specific flowrate
(step S5), and checks if the el apsed tinme exceeds a

speaphilé ik %a@ﬁﬁgﬁmc@@% is I'Jnnfrg;g e E‘Bﬁt‘?& de Lol legﬁ&%ntly

this specific ti control to st

m(\?\@g{%rg ﬁl{éthérpc?rgﬁeaéﬂ%%%s%gﬁ ggf’qcﬁ%t? Ey trﬁ1 ln‘iieet-s ) Ip?’es%furé Hgtector
20 is below atmospheric pressure (step S3). If the detected supply pressure is
below atmospheric pressure and the flow detected by the flow rate detector 18 is
greater than or equal to a specific flow rate, control goes to.step S5 (step S4).
When the scale on the inside walls of the wastewater pipe 2 is dissolved and
removed by the cleaning fluid, the inside diameter of the wastewater pipe 2
increases and the flow of cleaning fiuid through the wastewater pipe 2 and fluid

delivery line 15 increases. When the flow of cleaning fluid detected by the flow rate

detector 18 in the fluid delivery line 15 equals or exceeds a specific flow rate, the

~control device 45 determines that scale removal is substantially completed.



[0046]

. [0047]

[0048]

flow of cleaning fluid inside the fluid delivery line

15 reaches the specific flow rate. The cleaning

process is therefore conti nud8-for a specific tinme

after the cleaning fluid flow reaches the specified
flowrate in order to nore conpletely dissolve and

renove the scale. [0047] The control device 45 then

det ehercentrof deviepdbithén startsa tiraer Bthabeaswes the liene elapsed
cl eani ng process started (step S7). If the tine since

aftbethe! floaniang dpteRedsIB détbats st thd eRepfiing fiid flsRaehthéd a specific
time, control goes to step S8. If the tinme since the

flté?v%fé' (38eP58F &hel cHeké Fdhd @i sRaltint 6%&sbddl §p%@g§itié'iec(step

me, scale may remain 1 nside the wastewater
CLl v ¢l eani.pg..pr.o Is therefare

SET SRS G Soaddf v BBRUEHEEPTEY Gres By §7° Scate
order.to nore dependably, di ssolve and renpve, the

oG Rl rTOBIRN BATES Ridhe nside walicaf the WasteWaler Rine.d een after the
the cleaning process described above and runs a

flow @h sleagirng flid inside the fuid delivery linet pregghes e spedific flow rate.
cleaning fluid recovery process the control device 45

The cleanogepmicessisathetdforectadimued fot aispegifiotimel &ftercthe ohsaning
the di scharge valve 19, opens the rel ease val ve 27,

fluit FIBRsretabBRed ffe spRRENNY YRS ofder @Wﬁo%iﬁplb&% dissolve and

cleaning fluid return valve 34. This allows air

reinh At e gas-liquid separation tank 24 fromthe
ga@@eﬂgﬁﬁg!éql ine 26 and then through the fluid drain

line23 int he ewat er pi pe. t here [ 1 owi n .
the T sailiel gl 25 Mt deubloBS s spefiotins has Passid since
throurgh the fluid del iveré line 15 and cleaning fluid
theleaning pracess siarted ster 84)df the time sinsedhe siganing pracess
tank 10. -20- [0049] If in step S9 the pressure
staded exeerds/thisheparifietipecsonira goes do stap S8, If the timessinkee the
pressure detector 20, and outl et pressure gauge 25 are

clearting prédess|sfartétedosa Abt @xcathR spedifitifié a8ddl@hay remain
equal to atnospheric pressure, the control device 45

 inSlab tharivagtevidtal pipk!2 98 dbBE AR ﬁgb;&%%a@ﬁg g*i’&?éés is

recovered fromthe wastewater pipe

thb ST dhESs FiHror S RULY ddridttht behdY Bt Yinkd RCGA8+ to more
dependably dissolve and remove the scale.

The control device 45 then terminates the cleaning process described
above and runs a cleaning fluid recovery process (step. $8). For this cleaning fluid
recovery process the control device 45 stops operation of the cleaning fluid pump
16, closes the discharge valve 19, opens the release valve 27, closes the gas

recovery valve 32, and opens the cleaning fluid return valve 34. This allows air to

' flow into the gas-liquid separation tank 24 from the gas exhaust line 26 and then

through the fluid drain line 23 into the wastewater pipe 2, thereby allowing the

cleaning fluid in the wastewater pipe 2 to flow through the fluid delivery line 15 and

~ cleaning fluid retum line 33 and be recovered in the cleaning fluid tank 10.



[0049].

[0050]

[0051]

[0050] Returning to step S3, if the pressure detected
by the inlet-side pressure detector 20 is greater
than or equal to at m)spheric'ZBressure, control goes to
step S10. If, for exanple, |arge scale deposits have
formed on the inside walls of the wastewater pipe 2
and the inside dianeter of the wastewater pipe 2 has

t hus If instem894hapressureedelected Inygthie bask pressene deteator 36,
the wastewater pipe 2 can rise to or above

irlehsidp hecssure desstore0, ahtajutietpidseuflrgade 26 atdsubstantially the
cleaning fluid leaking fromjoints or other parts of

shie pYass uainRl sublsBtially Egﬁél% %Erﬁosﬁﬁegf&ﬁre@é&%;H‘feg%oungfosi’ device

detected by the inlet-side pressure detector

r ryc. . re.. th ntrol deyi
4o R TP REE iR AR S peb e f e i Fastewater
t he, wastewat er _pipe. .2 is als eater than or equal to
PIRE% 8RR dhy epmiretes tre.claanipg diidheecovervariegesn.o. | 0051]
In step S10 the control device 45 determnes if the
cl eaRenyningdester S3uiitherprasgues detectashiy thet inlstside pressure

If the cleaning process count n is |less than the

detaciirtis greater than ohegual eaatmespheticressuresccontrsl eoesdo step

descri bed above runs (step S11). If. the pressure

Sde! g dbrexdripld) farfa seak! RIS haoé $6iedd 8R the MsRie whfPof the

pressure detector 20, and outlet pressure gauge 25

YT B 2 A1 Yo i MBI B MWD BER e

evice 4 determnes.that all. of the cleaning fluid .

i Gethe Saieh, tiec RS ftishPBhe ftriopErae wasiigaes et 2 Faa rise to
t he cl eani ng process again (step S13), increnments the

Ol AROYS; WOSB%se@@ge&saimtcrﬂatmg therflanggy of $heglegning fluigh leaking
returns to step S3. -21- [0052] If the pressure

freretjeibtseor ¢ihet parts of the wastewptergripe 2. Therfore; if2be psessure
| ess than atnospheric pressure, operation continues

détected Hyethe let-bidet fresfuire i tof20 eguial ortdkdebEs atmospheric
inlet-side pressure detector 20 is greater than or

préSsiat. e eirtRd pg?gb‘% BEBARAINES thiRe &G g%ﬁé’%@éﬁre inside

and cleaning f recovery process (steps

th?h%végsé%\ﬁé’l?gh{p%g% If#n?lgﬁ\%r%t%? ﬂté}tgorpécﬁ?a?% a?r%gﬁherllice&%gguc’re and
branches to step S10.

In step S10 the control device 45 determines if the cleaning process count n
equals a constant count m. If the cleaning process count n is less than the constant
count m, the cleaning fluid recovery process described above runs (step S11). If
the pressure detected by the base pressure detector 30, inlet-side pressure
detector 20, and outlet pressure gauge 25 are substantially the same pressure and

substantially equal to atmospheric pressure (step S12), the control device 45

determines that all of the cleaning fluid has been recovered from the wastewater

pipe 2, starts the cleaning process again (step $13), increments the cleaning

process count 1 (n = n + 1) (step S14), and returns to step S3.




[0052]

[0053]

'~ [0054]

[0055]

cl eani ng process count n equals the constant count m

(step S10), an alarmis outgut (step S15) and

operation ends. [0053] Scal & ilnsi de the wast ewat er

pipe 2 is gradually dissolved and renoved through

contact with the cleaning fluid. Therefore, if the

cl eaning process is repeated nmultiple tines, each

i t er ditthepredsurddetdobethby thepinteteside pressuice detectdr 20nis less than
| ess scale and therefore a |arger dianeter conduit
atmespsiteridfrevBrecvpéRitioRicBAtifues Fom stef T4. I the phessuré detected

the cl eani ng process as described above continues

b?'tﬁé‘fﬂi iH% reé’é%?% BURICESr 2 B rg?q%'g 'tﬁeﬁlnﬁlé fq@gg‘é%h%eric

he i nl et ?')essur et ect ed

PSR in SR Chiotgse S sle=aY Farreafar] RS Toteps S1010

' ceedi ng atnospher.ic pressure, and thus conpletely
SdPi enept Lntihe damsng PEQepss €qHBt n egpalsithegeppianksp@nt m. If the

I f the pressure detected by the inlet-side pressure
clganing: pocess cawydy equalgtheheonsiant casp re(step Sr163.an alapy is
the tine the cleaning process count n reaches the
ouipos (step SIG) ahd wpetdtioneends. probably a probl em such as
the wastewater pipe 2 being clogged by sone object.

An abaaRihsidk s Wa@fé@vdtéﬁ%i?@ 51 dridbalRPRsSRvedbAd 1removed

action can be taken. [005 A cl™eani ng appar at us

B Epiel i e PERRAGITERY. tHerbiafor YR Ve ding prosgss

[ as. descri bed bel ow. fter first |oadin e .
relpeBtacf el Bessadh aration abdherriedins BrosmaouldFegut in less
the cleaning fluid tank 10, the control device 45
s ABdthereipre aslapgrdigmetas condyiiinside thejwpsiewaterpipe 2. As a
bl ower 40. This supplies air through the air supply
resulterep@ating the deanitiggancess as describeukalbidvet eontinges lokeaning the
conmponents of the cleaning fluid and thereby generate

whstewalteradipa @ ihild sre-&xHiRRlinG\tisé Raet presdlreidétected b c;he

circulation line between the cleaning fluid tank

ing- idzéi‘ﬁ% §%| he@étﬁgﬁog9g§ﬁ%§%§ﬁiﬁ§ﬁgﬂ¥pfé§§ﬂféms% fh@%é’éi@water
pipe 2) from rising to or exceeding atmospheric pressure, and thus completely
dissolves and removes any scale.

Furthermore, if the pressure detected by the inlet-side pressure detector 20
does not go below atmospheric pressure by the time the cleaning process count n
reaches the constant count m, there is probably a problem such as the wastewater
pipe 2 being clogged by some object. An alarm is therefore issued so that

appropriate action can be taken.

A cleaning apparatus 1 according to the embodiment of the invention

~described above cleans the inside of the wastewater pipe 2 as described below.

After first loading the materials from which the cleaning fluid is made into the

cleaning fluid tank 10, the control device 45 opens the air supply valve 41 and




[0056]

[0057]

[0058]

15 to the downstream end of the wastewater pipe 2 and
connecting the one end 22 of _the fluid drain |line 23

to the upstream end of the w82t ewat er pi pe 2. The
control device 45 then runs a process as shown in

Fig. 2 to dissolve and renove scale inside the

wast ewat er pipe 2 by neans of the cleaning fluid.

driges the blowge 40r Thisdupbbesair timeugh dbe airg upplydiret 43 into the
according to this enbodi nent of the invention detects
chyahingfiuit aarsk 10 ¢o plie e Cempbnérits RF dastleaningFIuitE ahd thereby
fluid delivery line 15 at the wastewater pipe 2 inlet

BlerRanse Okahipg figd €t - si de pressure detector 20 while
grunni ng the c#hgar'ftlmng process, and if the detected

o cs A S BT EerblPelesiRHR g AP bdic 1,00
WP TP PRcE SAEhed BY BoRGRREHBo e AT g! Pl e delvery fine

recovery process. The cleaning apparatus 1 according
16 do the downsieaamend obthe waste Ripe 2@nd aonnecting the emeend 22
wast ewater pipe 2 while effectively pre-exhausting
otthedthiichdrdih linel 2Brtorihe epkire@nfandroftihe wsastévesiet pipe 2i Tee control
2. [0058] Furthernore, if the pressure detected by the

devitE U5IhER riisLa présdtisesHdWn #BOFigh2 §0 ARz oM Efent G scale
or equal to atnospheric pressure, the cleaning fluid

; f il ning fluid
R M EER Diper? bl inedhs S Hed g LB 6o ocess

is then repeated, apd the cleaning fluid recove .

or ocAS Bekfibett fiave e P b SPRrEtye § AboliTii o blspmbodiment
fsigleqi fic nupber of tines. B'}l/ thus repeating -23- .the )
oft @é’h‘i’q{ﬁ‘oﬁr‘:@%‘%@ angdieoniters ie gleapngr hiid prassyra inigdde the fluid

di ssol ves and renoves scale fromthe inside walls of
deliveryline 46t the waptewate gipe 2 inled byfroeanseof thefinkeheide pressure

pressure detected by the inlet-side pressure detector

det8ctod @0swhilet rupnirgethe \ledning phsddse, aind Fibe Betittdd prdsire is
repeating the cleaning flurd recovery process and

oSARIMANSTLSAS8 GsaREEs bty iied [ e LR g o
pr@@sﬁﬁr@%iaé tt?eje Rf%s?ewé%gr S‘fp%rﬂkc‘?‘eeds atmospheric pressure and
therefore runs the cleaning fluid recovery process. The cleaning apparatus 1
according to this embodiment of the invention can thus clean the wastewater pipe 2
while effectively pre-exhausting cleaning fluid from leaking from the wastewater
pipe 2.

“Furthermore, if the pressure detected by the inlet-side pressure detector 20
becomes greater than or equal to atmospheric pressure, the cleaning fluid
recovery process is run to recover the cleaning fluid into the cleaning fluid tank 10,

the cleaning process is then repeated, and the cleaning fluid recovery process and

cleaning process are repeated up to a specific number of times. By thus repeating



[0059]

[0060]

- [0081]

[0062]

[0063]

therefore i ssued and operation stops so that
appropriate action can be ta5 efficiently. [0060]
As al so descri bed above, the4Pfow rate detector 18
detects the flowrate of cleaning fluid flow ng
through the fluid delivery Iine 15, and the cl eaning
apparatus 1 can deternmine that the scale has been

- thebleaaingi RIbLgss, dne cleaningoappenatusdl gradaally diseolves and removes

wast ewat er pi pe 2 when the detected flowrate is

sgaledtam theéimside wallsief theavastewdReipipee, | evel . This can
therefore be used to determ ne the progress of scale

¥F$‘@2§“§%§?ﬁ@?2@‘%§”§ﬁe ST I EEg pis 9 Retector 20

EERTDo BB P e B TR D

es a S

c asse

D Biocest S5 clRaiGPEiceSS he HorFiled BuEerehgupsdihere is a
and control goes to the next step when this el apsed
PEaiem sksh @sssame fareioni ehjeetiakegging the waslewaterspine 2. Apaalarm is
be di ssolved and renoved even nore dependably. [0062]
thergioed issued aadinpairation stops sbahatapropdatei sctidaani deetiken
above, and it will be obvious to one with ordinary
eﬁ&iehh inthe related art that specific enbodi nents of

t he |nvent|on are not so limted. [0063] As shown in

Fig. §a cffoodes%’ﬁ 88 'sbovd hﬁeﬁ'tﬁf‘ﬂt@ (?\‘g m{iéte%tscﬁl% rate of

ren ered to c ean a p1ur Pl PES

Sl B 5 8 0Bk e A hgparae

cl eani ngn fluid check valve 17, flow rate

1 8@? getggmingtnalite ﬁaa'gé!%he\ﬂ@ supstantially remgues fiees theowalls of
detector 20, fluid drain line 23, cleaning fluid

theavantewalenpims2 when theatetéctgd flow rte s gneatenthan er 8quakio a
descri bed above on one channel and a functionally

spedified lewd). Thisichn tteldfurs be usdd tdEetermirﬁﬁmermobieésfbf scale
punp 16', check valve 17", flow rate detector 18

reﬁhcﬁ,gharge valve 19', inl et si de pressure det ector 20",
fluid drain |ine 23', cl eani ng

How much time has passed since the flow rate detected by the flow rate
detector 18 reachéd the specified flow rate is also measured, and control goes to
the next step when this elapsed time reaches a specified time. How much time has
passed since the cleaning process started is also measured, and control goes to
the next step when this elapsed time exceeds a specified time. As a result, scale
can be dissolved and removed even more dependably.

A preferred embodiment of the invention is described above, and it will be
obvious to one with ordinary skill in the related art that specific embodiments of the
invention are not so limited.

As shown in Fig. 3, for example, the cleaning apparatus 1 can be rendered

to clean a plurality of wastewater pipes 2, 2' using a plurality of cleaning channels




[0064]

 [0065]

[0066]

fluid return Iine 33", and cleaning fluid return valve
34" on the other channel. % In this arrangenent
the one end 21' of the fluid<felivery line 15 is
connected to the downstream end of the wastewater
pipe 2', the one end 22' of the fluid drain Iline 23
IS connected to the upstream end of the wastewater

(pniydwo'shownén Eigd 3peompeising ladtuid dejivieryline 1 &t cleanihg fisid pump 16,

33" is connected to the fluid delivery line 15

chetkealve tii7e flowaateedettetor fiBpdisehagedalies $HarRE SR pressure
19", and the other end of the cleaning fluid return

dbté&oﬁéij fluf FraIfel 2y cie%nﬁ Idl@ Urrplﬁ{é"@frbﬁr{ﬁeéniggﬁuid return
rn 11 ne 33.

vhﬁg'%éﬂeréﬂé%%ie%?eeﬁlﬁégﬁ%&geﬁ%sﬁ it

.eani.ng fluid fromthe c i fluid k 10 t ,
IEhELIEE 45" Sepnut S gy, 8hchertevave 4, Algw 1ats elesior 18
recovery process, the cleaning fluid return valves
disgharge valye 1 8péﬂets%de REassgredetestpria0iifiuid draiméne 23, cleaning
wast ewat er -pipes 2, 2' is recovered into the cleaning
flaidurieturn dink 38Q aﬂdrcienyhng flaidcietianivadve 34/ioh thetother charew!.
33, 33'. [0066] The one end 21, 21' of the fluid

del i kethis drrdtfyehdent1Bé ohs enamesnﬁe i élélﬁ/enﬂm%'r@@ﬂhnected
end of the wastewater pipe 2, 2' in the cleaning

tﬂﬁ@@iﬁnéﬁebﬁgﬁﬂ‘@r e Wg%}g{”o&? ﬂﬁﬂe 5 the dne EH{j 2t2h,\§f the fluid drain

invention 1s not Iimt arrangenen
; one,end 21 _
i v'%?{’ﬁ‘ﬁ%%*ﬁ@e (3523, &5 of heaestbi et b2, one end of the
wast e r col|ection tank (not shown in the fiqure
CIFANRATL TRt $4e Eprnaeed fatheghia seberniiaer ' hRMaen the
t he downstream ends of the wastewater pipes 2, 2' are

wasigwatarqupe Roasd fisebargearatvs ¢9', ahd theatheo endeof itieee clédning fluid
in the above exanples controls operation of the

retliradinar3® isvednrecléd to thkdemebetlesn hé. fluiddeheapYiae s and
valve 32, cleaning fluid return valve 34, and

cl6AMAG AN/ dehwindingus® 16, for exanple, based on the

detection val ues supplied fromthe base pressure

det g5 g B cib ARG pRd&iss, the cleaning fluid pumps 16, 16’ in this
cleaning apparatus 1 supply cleaning fluid from the cleaning fluid tank 10 to the
wastewater pipes-2, 2'. During the cleaning fluid recovery process, the cleaning
fluid return valves 34, 34’ are open so that cleaning fluid in the wastewater pipes 2,
2'is recovered into the cleaning fluid tank 10 through the cleaning fluid return lines
33, 33"

The one end 21, 21’ of the fluid delivery line 15, 15' is connected to the

downstream end of the wastewater pipe 2, 2' in the cleaning apparatus 1 shown in
Fig. 1 and Fig. 3, but the invention is not limited to this arrangement. More

particularly, the one end 21, 21’ of the fluid delivery lines 15, 15' can be connected

to the wastewater collection tank (not shown in the figure) in which the wastewater




[0067]

[0068]

g

pressure detector 20, outlet pressure gauge 25, and

flow rate detector 18, but tB%b i nvention i s not

limted to this arrangenent.™Nbre particularly, the
operator can check the output readings of the base
pressure detector 30, inlet-side pressure detector

20, outlet pressure gauge 25, and flow rate detector
181 gollegier avdthtawhich the dompistrepamemds afitie svastewater Ipipes 2, 2' are
di scharge val ve 19, rel ease valve 27, gas recovery
conheeted?2, and cleaning fluid return valve 34, and the
operation of the cleaning fluid punp 16, for exanple.

| ndu%ﬁhé}m&%?!tﬂééc%ﬂdll‘d)év[cgqﬁ% the ¥bal8 @xﬁgﬁédﬁfé’éﬁtms

hethod and drai npi pe cleaning apparatu?_a_ccII ng to
RPN BHERE AT el BT o Riroleli s 22,

vessel

BT TR yRIaE o B Ceanid (IR 18] oReRamAlR: based on

cleaning a drainpipe installed in a transit vessel,

thendetaetian valugs syppliast fserngithe basgintessure detscton 3@ inlet-side
connecting a cleaning fluid tank storing cl eaning

pfessiute detebton 200 onbetrprassierdjaniget2t atddflanprate detatdor 18, but the
through a fluid drain [ine connecting the cleaning

invekitich fsadt limilddl tarhiRFtdrRRMERIVREe bﬁﬁicﬁra'l‘lylnﬂ’ieo@éerator can

thereafter running a cl eaning process for Cleaning

R e R B g8 (el Akl S0 IR i

i innternally to a pr ter,mg ned, n tive, pressure
aefkhor 20nbiprevelii BRIz GReow ot dS s € el dipgually
tan% to the downstream end of the drainpipe via_the
greaing\and,cloging the disgharge vaivesty. dglegsa valveAT. ggs recovery
fluid through the drainpipe to circulate the cleaning
valye 33, aad kleapingHvid retum vajvé 13di and dink opératiog fof tee cleaning fluid
fluid drain Iine; while running the cl eaning process,

pumpitBpforrexaeipga@ni ng flui d pressure near
Industrial Applicability |

A drainpipe cleaning method and drainpipe cleaning apparatus according to
the present invention can thus be beneficially used to Clean the inside of drainpipes

installed in a transit vessel, and to remove scale deposits on the inside walls of the

drainpipes.




[1]

[2]

[3]

the drainpi pe by detecting the fluid pressure inside
the fluid delivery line; and _if the detected cleaning
fluid pressure exceeds a preﬂ@tern1ned pressure,
running a cleaning fluid recovery process of stopping
supply of cleaning fluid to the drainpipe, and
opening a portion of the fluid drain line to the

at nosphere to pass the cl €hAIM§ fluid fromthe

dr ai npi pe through the supply line and recover the

cl eam metHodwfdléaHing hRiraibbpihs@lléd i 8 tiansi vebdd!, dhdracterized
drai npi pe cleaning nmethod set forth in claiml
pyharacterized in being rendered so that the cleanlng
process is restarted after the cleaning fluid recovery

ot naRoudF SmBRFARIR, 'rfiﬁgkoang@?vb?%@?iaﬁ‘ﬁgéia«eqaﬁinggatwgwg cleaning

rendered, so hat wh e, c| eani ng process
nEovlh asiewsieam ol Phﬁﬂecdrémnﬁ; ardiihepughea Bigrdrain line
process, if during the cleaning process the cleaning
Cﬂmmﬁeiinsrtbgﬂﬁe@lngwgmldéank with an ypstream end of the drainpipe;. .
-27 the fluid delivery line exceeds the predeterm ned
pr esthereaftdrirancingan¢legnihy prdcesscfon eleayingy insideshanidainpipe by
cl eaning restart process are run repeatedly, and once

biifiging teTBRENMY fili® BHIKN Auid ddINeRERRY %!”ré’mﬁfp%c 8A8 flui'drain line

cycl és reaches a predéterm ned ~ count, all processes

m?é ﬂf E?écﬁﬁ?rn[a filed ms’i‘ﬂlf@b%%e%r E‘?ﬁ“gﬂ:% ﬁ%@%ﬂg@ef%d from
OB EBRETER 0l D B G538kt B s overy

fluid delivery |ine is npnitored bg detecting the
lins, 6@\)’ef§ﬁﬂluéhk@8 the sleaningilwg throwgh t e@mln@@@rt@@r@ulate the
predetermned flowrate, all processes are

cleaning ritwicbloiacK ®) th&hieatiag fipiddank thraogh dherfluidadtaietine:;
forth in claim4, characterized in being rendered so
t hatwihit imlriygth@ﬁléamﬁ”gtpré&ésish Alonitbeing %Iéénm%ﬂmafméé\@re near

fluid flow through the fluid delivery |line
the RREIABIbe! BIEABIEBHTS HMNE Prédiie iife tHd RuiBRHNS 1Me:; @nd

if the detected cleaning fluid pressure exceeds a predetermined pressure,
running a cleaning fluid recovery process of stopping supply of cleaning fluid to the
drainpipe, and opening a portion of the fluid drain line to the atmosphere to pass
the cleaning fluid from the drainpipe through the supply line and recover the
cleaning fiuid into the cleaning fluid tank.

The drainpipe cleaning method set forth in claim 1, characterized in being
rendered so that the cleaning process is restarted after the cleaning fluid recovery
process has been run.

The drainpipe cleaning method set forth in claim 2, characterized in being

rendered so that when the cleaning process is restarted following the cleaning fluid

recovery process, if during the cleaning process the cleaning fluid pressure inside




predetermned tine period is awaited before

termnating all processes. [(g The drai npi pe cl eani ng

met hod set forth in claim4 5, characterized in

bei ng rendered so that upon confirmng that the rate

of cleaning fluid flow through the fluid delivery

I ine has reached the predetermned flowrate, the tine

the Hpidateliveiyriine exeeeds the pradetermicedpreassyre the eteaning fluid
started is checked, and when the el apsed tinme has
recavesylprbcasp aad e:ﬂanithgl esbtarnt peodess iavd rur kdpeatedie sarbonce the
are termnated. [7] A drainpipe cleaning apparatus for

nehbiion @!eénﬁfgaﬂlmﬁir&%\}err‘ﬁ-b?éde%g ruf ¢ ?clb& F88¢Hes & E?éd‘étermmed

characterized by being configured to conprise:

| c&hﬁ@ﬁu Qoéésgéga}gtgfpﬁﬁt 5t oring cleaning fluid; an

evacua I Oon neans ex eriorl Yy evacuat i ng gas i nsi de

157 SRRt o) Pl B B BB T8

detectjng pressure inside the cleaning fluid tank;
Cb@f@ptea'Zﬁgm beipgrenderpdisortatowhilecibedieaning Reocsss is eingeun, the
downstream end of the drainpipe; a fluid delivery
raie oh sleapingeittie flowdhtdughcthe dluichdelivieny tine &nfnpnftored by detecting
pressurizing the cleaning fluid within the tank to

theufinw, \aridhence! thardlewhing fliid flo kdirhet ResreaBebrifinddfow r?]te all

fluid delivery line; a discharge valve provided. on

p,folcgggbéjg,leltgﬁﬁ %dwe for opening and closing the
conduit wt efIU|ddeI|veryI|ne a cl eaning

fl dto the flu
51 gel' i §F#$ﬂeé'°%%r&@‘;ﬁﬁ%?'{a%oda€g°ﬁﬁ T BRI hBEaip e in being
I t ed d th I
P s R e b R e Sebrd obfonen
the_cleanlnP fluid return line for opening and
theflwéd defiveny lee haaireachesi the pradetermineditpw ratedthecpassage of a

prlelcjgt?e;rmined time period is awaited before terminating all processes.

[6] The drainpipe c.leani'ng method sgt forth in claim 4 or 5, characterized in
being rendered so that upon confirming that the rate of cleaning fluid flow through
the fluid delivery line has reached the predetermined flow rate, the time elapsed
since the start of the cleaning process started is checked, and when the elapsed |
time has exceeded_ a predetermined time period, all processes are terminated.

[7] A drainpipe cleaning apparatus for cleaning a drainpipe installed in a transit
vessel, characterized by being configured to comprise:

a cleaning fluid tank for storing cleaning fluid;
an evacuation means for exteriorly evacuating gas inside the cleaning fluid
tank to bring the tank interior to a negative pressure;

a base pressure detector for detecting pressure inside the cleaning fluid

tank;




a inlet-side pressure detector provided proximte to
the one end of the fluid del,very line, for detecting
cleaning fluid pressure wi t HRR the conduit in the
vicinity of the one end; a fluid drain |ine connected
at one end to the upstreamend of the drainpipe; a
gas-liquid separation tank connected to the other end
of t Rlid detivety ding cohnegted fab one @bl tatthe govmstrgas end of the
within cleaning fluid recovered fromthe fluid drain
drainpipean exhaust |ine connected to the gas-liquid
- separation tank for exteriorly exhausting gas inside
the aafid delively ARRMsAEdrMRCIEAING the REsPIPHSH thhik FoPSid38urizing
provided with a rel ease valve for openi'ng and cl osi ng
Y o Line.. . ti
the"BeSARG iy WiRinthc (BRI 488nG Eld FlbB it o of the
and. connected at the other end to the cleaning

nk., . .
ﬂf”%ﬁ%"’?%‘ﬂ’,eﬁ or circulating recovered cleaning fluid
in the_ gas-liquid separation tank back to the cleanin )
f1 ui 8 disghearge yalve proyvided ep dhe flyid delvendinesior @eeamgmﬂg closing
end to the gas-liquid separation tank and connected at
theneorsiuifewithin dhe fuidideliverydineng f1 ui d tank, for
recovering into the «cleaning fluid tank gas separated

I nsi delgdmingfid | retiiin Uné eBARSitEa At bABlendodRS fURFAMREYY line
val ve provided on the gas recovery |line for opening

b@t%en%@%irﬁiﬁr) %r@@i@?ﬁérgb%il\%e alhp%o%écfeﬁcé}‘fﬁé é}ﬂ%rh%;d to the

and a control "device for“controlling opéeration
A neans, fluird delivery neans, discharge
Clgéﬁlﬁg%}ﬁ%r ng fluid return valve, rel ease valve, and
gas _r Fcover%ggal ve, and characgterized in that said
cont? §leaiing udiretugy Malvg previdee on the £1eaning Buid rkim ding for
cleaning process in which said control device drives
opening and wasirgthecconduitriasite dhel cleaningsflyid metans lingr i ngs
the interior of the cleaning fluid tank to a
pr eceeirdetrside gressure detector provided proximate to the one end of the fluid
delivery line, for detecting cleaning fluid pressure within the conduit in the vicinity of
the one end;
a fluid drain line connected at one end to the upstream end of the drainpipe;
a gas-liquid separation tank connected to the other end of the fluid drain line,
- for separating out gas within cleaning fluid recovered from the fluid drain line;
an exhaust line connected to the gas-liquid separation tank for exteriorly
exhausting gas inside the gas-liquid separation tank, the exhaust line being
provided with a release valve for opening and closing the conduit inside the
exhaust line;
a circulation line connected at one end to the gas-liquid separation tank, and -

connected at the other end to the cleaning fluid tank, for circulating recovered

cleaning fluid in the gas-liquid separation tank back to the cleaning fluid tank;




negati ve pressure by putting the discharge val ve open,

the cleaning fluid return valve closed, the rel ease

val ve cl osed, and the gas r- gbvery val ve opened,

supplies cleaning fluid to the downstream end of the

drai npi pe, and reverse-flushes the cleaning fluid

through the drainpipe to recover the cleaning fluid

i nt o agas Igaovenydinedconopaledtatametantkio thagast!lguid separation tank
circulates the cleaning fluid to the cleaning fluid
andrdonneecied attiné other @adito ehareldiahigsfidit tank, érret6vering into the
detected by the inlet-side pressure detector, and iIf

cldairtetag tadk @é@%rﬁfeﬁxiﬁ%@%hé g@&ﬁgﬁ(fﬁe%ééﬂ;ﬁiﬁfgoq fank;

pressure, said control device runs urd

reco ' ' saj r.Ql V| - 30-.
nal ¢ & GaSRPRETY ValB BVERITH te ERTSEGher R pgiing and
ischarge valve.clgsed, the cleaning fluid return
clpselifedoattn fiaide S ixpovsviiey 8% osed, " and | he
rel ease val ve open, recovers into the cleaning fluid
t ankaaeatrel demieentpricontralling apesatinneefitbe gyacuatiarugieansefluid
fluid delivery Iine and through cleaning fluid return
delivesy bresans hilinghdrge vatvee cleBhirigdiuiet retuet yvalve, releag8lvalvee and gas
dr ai npi pe cl eani ng apparatus set forth in claim?7,

redoeeRCiaiVe; Z8d cHarBGefigied fPihat gured so that after
running the cleaning fluid recovery process the

Cont gl coffi GG B AiRuidPssepgt 1o process 11 the

- pressure detecte ase pressure detector is
confirne have becone.a predeterm,ned pressure. [.9
The. o ar rshik A £ (R PEAEESS BL MRS sl ERRHP Coeics
characterized in being configured so that said
control devi celriggithe sNarugtionmerss and fvithdelivesy means,

brings the interior of the cleaning fluid tank to a predetermined
negative pressure by putting the discharge valve open, the cleaning
fluid return valve closed, the release valve closed, and the gas
recovery valve opened,
supplies cleaning fluid to the downstream end of the drainpipe,
and reverse-flushes the cleaning fluid through the drainpipe to
recover the cleaning fiuid into the gas-liquid separation tank, and
then
circulates the cleaning fluid to the cleaning fluid tank,
said control device monitors the pressure detected by the inlet-side
pressure detector, and if the detected pressuré exceeds a predetermined
pressure,
said control device runs a cleaning fluid recovery process in which said

control device




cl eani ng-fl ui d-recovery-process run cycles, and when

the run count has reached a redet erm ned count, said
control device outputs an al3Pm and terminates al

processes. [10] The drai npi pe cl eani ng appar at us

according to any of clainms 7 to 9, characterized by

being configured: to further conprise a flowrate

det ect or palythechyid detivaryfmeans, @adi very line; and so

that while running the cleaning process said contro

devi ce nobypattingtthe disdherge valvé Iclosedf trevcleatiggifiuid Rgturn valve
fluid delivery line detected by the flowrate

det egpeh, the Qe Gebbier) VAW graéseed RaNAS réieﬁé %F\/@rdgéﬂle?ecovers

flow rate, said control evice runs the eani n

11 e YRR B L FOLIS L R R e
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after confirmng that the rate of cleaning fluid flow
t hr ofkgHl deiverytling. f | ui d delivery Iine has reached the
predeterm ned flow rate, said control device awaits
[8] the Phedeajepipe c&amit@appmmtus&ittfmtfeinpmmvﬂ,chanastetib@d in being
_ cleaning fluid recovery process, and term nates all

CONRARSES €6 tivdtlefier FuYIhg the BieaRingdNiid %édvétﬁprdceggm ¥ontrol
process. [12] The drail npi pe cl eani ng apparatus set

dé\ﬁét% FedtartStra élé%vg n§ g{(%éessqm ad‘ré?s‘;dré‘%%t?&ﬁ BG'th base pressure

configured so t er conlrmngt e'ra

fl h f d,del I
d%ts%@#“%w&k*ﬁsé eV sois a%qeeégvﬁﬁheﬂgieésé&%%ed' he
pre ermnedflowrate ald control device before
81 unnlhfydaieiee eleaning anrpratus se ity drioc chagaeerized in being

time el apsed since the start of the cleaning process,
coafiguraches that saisl cqidend device adalitionatly etiecksathe number of
predeterm ned tine period, said control device runs

cledringfleahretgvehupidcess avecycles, eredshemth fugrdoumdhas reached a
all processes after running the cleaning fluid
pre@éteYRined¥dunt Ssaid control device outputs an alarm and terminates all
processes.
[10] The drainpipe cleaning apparatus according to any of claims 7 to 9,
characterized by being configured:
to further comprise a flow rate detector provided in the fluid delivery line; and
so that while running the cleaning process said control device monitors the
cleaning fluid flow rate in the fluid delivery line detected by the flow rate detector,
once the flow rate reaches a predetermined flow rate, said control device runs the
cleaning fluid recovery process, and terminates all processes after running the
cleaning fiuid recovery process.

[11] The drainpipe cleaning apparatus set forth in claim 10, characterized by

being configured so that after confirming that the rate of cleaning fluid flow through
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the fluid delivery line has reached the predetermined flow rate, said control device
awaits the passage of a predetermined time period, runs the cleaning fluid
recovery process, and terminates all processes after running the cleaning fluid
recovery process.
[12] The drainpipe cleaning apparatus set forth in ciaim 10 or 11, characterized

| by being configured so that after confirming that the rate of cleaning fluid flow
through the fluid delivery line as detected by the flow rate detector has reached the
predetermined flow rate, said control device before running the cleaning fiuid
recovery process checks time elapsed since the start of the cleaning process, and
‘when the elapsed time has exceeded a predetermined time period, said control

| device runs the cleaning fluid recovery process, and terminates all processes after

running the cleaning fluid recovery process.




