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-1- DESCRIPTION DRAINPIPE CLEANING METHOD AND DRAINPIPE
CLEANING APPARATUS Technical Eif—:;ld [0001] The present invention,
directed to drainpipes installed inside transit vessels, relates to drainpipe
cleaning methods and drainpipe cleaning apparatuses for cleaning the
interior of such drainpipes to remove scale deposited on the inner walls.
Background Art [0002] In restrogyps; inpiateghif transit vessels such as
passenger aircraft, the drainpipes connected to the sink drains, toilet
PARVENEIP D EOOMNENES YR PRI NS I AP SOV N RAIBTA PPARATUS
compounds and other deposits (such deposited matter will be termed
TR nerejpafter) from use. Scale buildup in the drainpipes leads to
deteriorated draining capability and to clogging, and is the cause of foul

odors e i leABBALRE:IEQ RS ebRIpivel IRaReaiRdifedtRftsit vessels,

away the buildup periodically. [0003] Scale is conventionally cleared

rEIYRY Y SPAAYIDG SERRRIGERLIABYE HRAEaeSPR! Eealsm BiSParBilses for
since the internal structure of the transit vessel is complexthe
c%@iﬁlﬁgrﬁf@ﬂ@rfbﬁd?@\b’&ﬁ'E?éiﬁﬂlb%@obl_%ﬁ_%og%@dé%@if@éton the inner
removing and reinstalling the drainpipes is time consuming and labor
watensive. [0004] To address these problems, apparatuses with which
drainpipes can be cleaned efficiently without removing them from a transit
BYRYeeblAYerBeen proposed, as with the drainpipe cleaning apparatus
disclosed in Int'l. Pat. App. Pub. No. WO 03/022467, for example. [0005]

AMOng He<tRISHE ATtaMEIPANeASITSEd DIk WaFHBIARRA AT aft, the

drainpipes connected to the sink drains, toilet bowls, etc. become encrusted along
their inside walls with calcium compounds and other deposits (such deposited
matter will be termed "scale” hereinafter) from use. Scale buildup in the drainpipes
leads to deteriorated draining capability and to clogging, and is the cause of foul
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. WG 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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comprises: a cleaning fluid tank for storing a cleaning fluid; an evacuation
pump for -2 externally evacuating air ingide the cleaning fluid tank to
reduce the pressure inside the tank; a fluid feed pipe having one end
connected to the downstream end of a wastewater drainpipe; a fluid feed
pump connected to the cleaning fluid tank for pressurizing the cleaning

ckidrianidevisutaigtaisapiy the §|@§ﬁiﬁ%ﬂﬂ!g tarkeo pARBCEMHe) iB8sure inside

fluid feed pipe; a cleaning fluid drainpipe having one end connected to the

thOTHIFRM B0R FEELPIRSHRWRG oW BRINEo ArdatdidhschuMidR R lend of a

connected to the other end of the cleaning fluid drainpipe for separating

v b BRGHEtINGRAPEI G iR wsmﬁfr&m Aeeele 2t Kb AR IIRS tafk for

return pipe having one end connected to the gas-liquid separation tank

pressieziageicesld Aang arirpiieitetple aaratd Wadankifer sRISAMANTIAdNS the

cleaning fluid tank recovered cleaning fluid in the gas-liquid separation

otk el BRSTgieoRY pins: dalsaainggiandfamsptedd0; iyid
separation tank and the other end connected to the cleaning fluid tank for

cEneddddrtitop sieannenduid trakihsctnsicearepé) Hhgaaarglifyid
separation tank. [0006] With this drainpipe washing apparatus, at first gas

stsifatibe elpRubglidtdankHe evastatridp e @xtaiing Wil Winpipe for

evacuation pump to reduce the pressure within the cleaning fluid feed

spipeatiagieiaier Wikinpirearlenning feidwspiopinsm rRSJiIEHITREMGRER INpipe;
tank, return pipe, and gas recovery pipe, then the cleaning fluid feed

apretopiibdveavios upie et laasied wdie g i Qe BEsaiaibtaalnk and the

through the cleaning fluid feed pipe to the downstream end of the

othestendintisatedi petHe@5aihg Suientek Einastagnitictd avedieakingralgid tank

through the wastewater drainpipe, dissolving and removing scale
retepesitedcatiiedfhed wathefdhe-liquid separation tank; and a gas recovery pipe
having one end connected to the gas-liquid separation tank and the other end
connected to the cleaning fiuid tank for recovering into the cleaning fluid tank the
gas separated in the gas-liquid separation tank.

With this drainpipe washing apparatus, at first gas inside the cleaning fluid
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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wastewater drainpipe. Together with the gases produced in the course of
dissolving and removing scale, the cleading fluid then flows through the
cleaning -3- fluid drainpipe and enters the gas-liquid separation tank. The
gas component is separated off in the gas-liquid separation tank. The
cleaning fluid from which the gas component has been separated off is

fivichdeainpieg aie antere fhngpsdisuishrepqaiiontankpliite gag gamponent is

separated gas component is recovered into the cleaning fluid tank by the
%F@é‘%ﬁ/é%*ﬁiﬁ@ (ool wid eepatatisn frak Tihe ckaningfluid rorowhich the
WO 03/022467 Disclosure of Invention Problems Invention is to Solve
gessMpenaitiigshrensapaRize it isipre witied Wtpdhataisaning fluid tank
reason that the cleaning fluid tank, cleaning fluid feed pipe, wastewater

R SheristurpieiRanand e Gebapiied gas-nqUipeesal Ritmrensekivio hpeleaning
and gas recovery pipe are put under negative pressure is that by putting

fHid dhst 38 ERGAVREY MIRE-flowing through the wastewater

drainpipe lower than atmospheric pressure, the cleaning fluid is

prevertateRbREfEERIGS dut i kifdadddrio P Win blelddenaH0RR 4 éssure is

higher than atmospheric pressure, the cleaning fluid can easily leak from
Qﬂ}%@ﬂdﬂéﬂg&ontinuities in the wastewater drainpipe.

Furthermore, because the cleaning fluid is acidic, leaking cleaning fluid
Rreblesmsdsyridinndsdaviaransit vessel will corrode it; therefore, such

foulingf of the transit vessel can effectively be prevented by reducing the
pressifecigaRiBRIhAWaHawAtREHBipRiNe0td) thisapmarisswitietreason that
conventional drainpipe washing apparatus described above, in a _

g clesning fuichiaple cleaning ud Eerd iR onastruatsr sipingiee, sheaning
the inside of a drainpipe such that the inner diameter of the drainpipe is
fwrgm:pe, gas-liquid separation fank, return pipe, and gas recovery pipe are
put under negative pressure is that by putting the pressure of the cleaning fluid
flowing through the wastewater drainpipe lower than atmospheric pressure, the
cleaning fluid is prevented from leaking out to the exterior. If the cleaning 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 fluid 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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when the cleaning fluid feed pump supplies cleaning fluid into the
wastewater drainpipe, there is a dangr that the pressure of the cleaning
fluid inside the -4- wastewater drainpipe will rise above atmospheric
pressure such that the cleaning fluid leaks out to the exterior of the pipe.
[0011] In view of foregoing circumstances, an object of the present .
wiRieHtriari§ tainpinravdl difsrbave Anse RrrinRigsaetaceh ratdhp peaning
cleaning apparatus that make it possible to prevent leakage of cleaning
flgidh depbmanicte thip iRt the RIP8npipe is being cleaned. Means for
Solving the Problems [0012] In order to achieve the foregoing objective,
the inevigenabiareseia areimsiRcRaARGRIEEH RS 1Br REesfRg iavention is to
drainpipe in a-transit vessel. This cleaning method has steps of
malierRaiRPle ackningingia eanine MR HREPIRA FirRBIthapAaIgtus that
delivery line to a downstream end of the drainpipe, and connecting the

makarimessitiedaeresiiienhagerbrieanng duid faredhie dritpirgevhile the

drainpipe; running a cleaning process to clean inside the drainpipe by
draEAtReindeingrdenbstbgative pressure inside the cleaning fluid tank,
fluid delivery line, drainpipe, and fluid drain line while supplying cleaning
MeaasiemIabagdhm§ itk to the downstream end of the drainpipe
through the fluid delivery line, reverse-flushing the cleaning fluid through
the diBiREHSS (e RIRVANRJAFRIRIRG ARG NG HhEKeREALS At TG
tank through the fluid drain line; detecting and monitoring cleaning fluid

disiapipecinaniagrasthacdiianeaning acirineiaRin A eosivgtae! This

cleaning process; and running a cleaning fluid recovergprocess if the .
clgaripgmefbasMangteps of connecting a cleaning fluid 1ank that stores cleaning

fluid through a fluid delivery line to a downstream end of the drainpipe, and
connecting the cleaning fluid tank through a fluid drain line to an upstream end of
the drainpipe;

running a cleaning process to clean inside the drainpipe by maintaining a
specific negative pressure inside the cleaning fluid tank, fluid deiivery 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 fluid drain line;

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

running a cleaning fiuid recovery process if the detected cleaning fluid
pressure exceeds a predetermined pressure, this cleaning fluid recovery process

having steps of stopping supplying cleaning fluid to the drainpipe, opening a
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pressure exceeds a predetermined pressure, this cleaning fluid recovery
process having steps of stopping suppding cleaning fluid to the drainpipe,
opening a -5- portion of the fluid drain line to air, and recovering the

cleaning fluid in the drainpipe through the fluid delivery line into the

cleaning fluid tank. 10013] This drainpipe cleaning method can be o
restipaistduidetiap tine dpaipied ssanpi§aiparcierRe S infbpdrainpipe
This drainpiPe cleaning apparatus is an apparatus for cleaning a

tarasigiigbarldidrdaivaryding, isteithessiaansuhihgditagkank that stores

cleaning fluid; a evacuation means for externally discharging gas inside
‘the cldaisn@rainaipasleaningrawiibrd ¢riyheviestahiyexesiiedrry the drainpipe
cleaning fluid tank; a base pressure detector for detecting pressure inside
qisanieg dRRafiids @esead daeiweNkdramnpineriarnEuaBRY e I8 AN

to the downstream end of the drainpipe; a fluid delivery means that is
appatatis dabalse dRAMSGHORIRE R, 2 fraBslinassehed®8d1g fluid in the
cleaning fluid tank, and supplies the cleaning fluid to the other end of the

fluid daIReAp Ik uidiseraival vaRrep FIRAIEICORLIHE fluid delivery line for
opening and closing the conduit inside the fluid delivery line; a cleaning )
fluid ré@¥RRHaIEIWARPNSHe Pt RSNl hrdisedipa ik SrRd Hafiedie ipkeaning fluid
between the drainpipe and discharge valve, and the other end is '
taak Rt evaduengdiesatieiiassue RekarhitydernieaiHiddrksrovided

on the cleaning fluid return line for opening and closing the conduit inside

the cl@abA%§ iRsPEG Adiestor for detecting pressure inside the cleaning fluid

tank;

a fluid delivery line of which one end is connected fo the downstream end of
the drainpipe;

a fluid delivery means th:at 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 valve provided on the fluid delivery line for opening and closing
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 fiuid 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 inlet-side pressure detector disposed near the one end of the fluid
delivery line for detecting cleaning fluipressure inside the conduit near
this one end; -6- a fluid drain line of which one end is connected to the
upstream end of the drainpipe; a gas-liquid separation tank connected to
the other end of the fluid drain line for separating gas from cleaning fluid

recové BHifSRimEntuRf whishipee srdihansnsredimiadbilramn end of the

as-liquid separation tank for externally exhausting gas inside the

ALtAAd separation tank; a release valve provided on the exhaust line for
opening and closing the conduit inside the exhaust line; a circulation line
of whigl98srdi®id serarmiicndant eeerrar ifdie piisisnaghkhs g fdrain line
other end is connected to the cleaning fluid tank for circulatingé cleaning

fatReRacaliasrm smecRANRA AL FRraYB P RO BUite CRIANIRG;

fluid tank; a gas recovery line of which one end is connected to the
gas-lifi@Eapstdishaanrestiecie bimorerifiitsrratatigndank gesrsgnally
fluid tank for recovering gas separated inside the gas-liquid separation
exhauslipares insiisgthn epediRuid §802EURR AW Ive provided on the gas
recovery line for opening and closing the conduit inside the gas recovery

line; aAdCIESAHG W RERVERE MBI R} BRERIIBE HPHRPe0Rd and tlosing the

means, fluid delivery means, discharge valve, cleaning fluid return valve,
crigHEdRaRtheatiausdiRRiery valve. In this drainpipe cleaning

apparatus the control device runs a cleaning o i
a circulation 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 circulating
cleaning fluid recovered into the gas-liquid separation tank back to the cleaning
fluid tank;

a gas recovery line of which one end is connected to the gas-liquid
separation tank and the other end is cohnected 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 opehihg and
closing the conduit inside the gasl recovery line; and

a control device for controlling operation of the evacuation means, fluid
delivery means, discharge valve, cleaning fluid return valve, 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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process by driving the evacuation means and fluid delivery means,

opening the discharge valve, closing #ie cleaning fluid return valve,

closing the release valve, and opening the gas recovery valve to produce

specific negative pressure inside -7- the cleaning fluid tank, supply

cleaning fluid to the downstream end of the drainpipe, reverse-flush the
tiedeciaamy iyttt tang hstipptiralepippgriciovier e ddwasitigduienidef the drainpipe,

gas-liquid separation tank, and then circulate the cleaning fluid to the
releasafjindiadiediisgSniddhdevigle thiealrinmipes theprestieaeeittgduid

by the inlet-side pressure detector while running this cleaning process. If
intetdetgetetiquidsseparetioaddsly pretithemtinediaie fsadetningftid to the

device runs a cleaning fluid recovery process by stopping the fluid delivery
claeaing frlokiagkhEldismirargedalics slseningritersitenprgskiiderdeliected by the

valve, closing the gas recovery valve, and opening the release valve to -
imeteaide theestesaidgtéotdrimtile dramipipthiardaghitgeraicedelivery line

and cleaning fluid return I|ne branching from the fluid delivery line into the

nccoleaerisgrppoedstecmingd gdasg tie, dbatasintrol

device in this drainpipe cleaning apparatus executes as follows. First, the
deigickanges\amblearprg duit aeckainguidse by sintpingldve Suidaplivagemeans,

valve closes, and the gas recovery valve opens. The evacuation means is
ctheingltive disceatgenaily e copepiagrtm deaninthilitbeiitg taldaaglesmgsthe gas

produces and maintains a specific negative pressure inside the cleaning
réloiok ¢z ealivdgl aletiveogring, theaintspecivatvartirdiceyeg fasligeianing fluid in the

separation tank, circulation line, gas recovery line, and cleaning fluid
drainpipimévehighttie i dlliveny dreusni deasimofbip patoadingd rnehing

from the cleaning fluid tank to the fluid delivery line. [0015] The supplied
froratiiedifliddibiveryinadghtoib 4 viearihgflulthtaakd flows

The cleaning process controlled by the control device in this drainpipe
cleaning apparatus executés as follows. First, the discharge valve opens, the
cleéning fluid return valve closes, the release valve closes, and the gas recovery
valve opens. The evacuation means is then driven to externally vent gas from
inside the cleaning fluid tank. This produces and maintains a specific negative
pressure inside the cleaning fluid tank, fluid delivery line, drainpipe, fluid drain fine,
gas-liquid separation tank, circulation line, gas recovery line, and cleaning fluid
return fine while the fluid delivery means is driven to supply cleaning fluid from the
cleaning fluid tank to the fluid delivery line.

The supplied cleaning fluid flows through the fluid delivery line and fiows
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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backwards through the drainpipe to dissolve and remove scale deposits

from the inside walls of the drainpipe. “Bhe 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 -8- in the opposite direction as the direction in
'W%Qﬁ@%@é‘@%ﬂ%ﬂ ﬁﬁi&ﬁrgﬁﬁﬁﬁgn é@ﬁ“ﬁ?&’ibﬂ‘@ﬁ%%’%&&%oﬂ‘ﬂﬁé’mmmes
walls and improves the scale removal effect (cleaning effect) of the

s§REAlo o1 e peaietpmdiTrIvals anbimpRYRp I8 SR i EamavRisdect
then flows through the fluid drain line into the gas-liquid separation tank
(©games witadh OGHsesYH@Buced while dissolving and. removing scale.

The gas component is separated from the liquid in the gas-liquid
separdiithaigavinedTHichevarae-dughngibreushdhadeaiiradhnae flows through
cleaning fluid tank through the circulation line, and the separated gas is
tf&ﬂvﬁf@dqm&*ﬂﬁé"éféél?ﬁ%@ﬁﬂ'i‘&l%ﬁ?ﬁ%ﬁ@ﬂﬂﬁ%ﬁd@@@&%wmﬁgeﬂ?@%
gases are separated from the fluid in the gas-liguid separation tank to
RRASREWRHNGISRAY NG G0 FRMAVIBERPA i dB]rRasi RURRRMSIHAS separated
110017] While this cleaning process is running, the control device .
romstanpdipUiRdRitbR aRs-hrsid sepacalion tppltheifraatse kieapiag fluid
detector. If the detected pressure exceeds a specific level, a cleaning
%{ﬁaiﬁé%‘é\%}%ﬁﬁbﬂé%Q%a@k%&lﬁ‘ﬂé’&tﬁﬂhé@@ﬁ%ﬁ‘ﬁtﬁ&ﬂ@‘é’@é\?&%ﬁoé@@he
stops the fluid delivery means, closes the discharge valve, opens the

saeariRiNuns istrrvaRd inedaairdegainaByikighbdoughdion aas deeovery

release valve. Air thus flows into the gas-liquid separation tank from the

lipgadig mrsemartasighales Atendhg ik imiberaaartiyiheengration tank to

cleaning fluid in the drainpipe thus flows through the fluid delivery line and

R Glarmingfliid musgasdhamimpstie@dnsidanBeregriaianitingnk.

While this cleaning process is running, the control device constantly
monitors the pressure detected by the inlet-side pressure detector. If the detected
pressure exceeds a specific level, a cleaning fluid recovery probess is executed.
This cleaning fluid recovery process stops the fluid delivery means, closes the
discharge valve, opens the cleaning fluid 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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[0018] This specific pressure is a reference value for determining if the
pressure of the cleaning fluid flowing #¥ough 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
dginges s elraniagsiiis daeking Sreradhetnints ofdhgairafrneminge gi¢aning fluid
leaking from the joints of the drainpipe. The cleaning fluid recovery
rprevess sanessiitdhaieiothdwetbthe dplestsi o wassesrreegedhie specific
pressure in order to prevent cleaning fluid leaks. [0019] As described
PEBRRI Erfife @iden pipereleiii nlp anetgotightealginpipe cleaning apparatus
according to the invention detect and monitor the cleaning fluid pressure
insideAR&lgERTIBeRPpYRcthe traiorindiieanisguyetireh ot tainppeigleaning
pressure detector while running the cleaning process, and if the detected
aprajalivs asepeing o iedreilignsatad sikbAwpiesdbeciganingifieidrressure
_the cleaning fluid pressure inside the drainpipe exceeds atmospheric
insrdssie tiwd grifesdydingnaidecisaiiinipeuniateey vepppeoekihs ntet-side
invention can thus clean the drainpipe while effectively pre-exhausting
PERSAHTISYCIRIRE RS WidgiiHarithihB C\gritigoe qoes® andii diecdelspted pressure
_the invention the control device preferably restarts the cleaning process if
iggEaResdhanduiesiedl by aRoRRRepfopRFs ettt n¥ive iinhee wWerning fluid
specific pressure after running the cleaning fluid recovery process. Scale
PiigsSRIdr ena sitaripp  RigpinraNgeRssAliRYshbadpress Ureanshtheseiface run the
with the cleaning fluid. Therefore, if the cleaning process is repeated, each
cleanifiehibidHecrvanng peesssd BRI rianANdbY S cligan tptheastpipeawhile
larger conduit inside the drainpipe. The cleaning process can therefore be
effastivaiy presedirustingroeatmodibithinenUrrisies Sineithsddr arpired
delivery line rising
In another aspect of the invention the control device preferably restarts the

cleaning process if the pressure detected by the base pressure detector is
confirmed to be a specific pressure after running the cleaning fiuid recovery
process. Scale inside the drainpipe is gradually dissclved and removed through
contact with the cleaning fluid. Therefore, if the cleaning process 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
executed 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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above the predetermined pressure, and the scale can thus be completely
dissolved and removed. [0021] Yet fuftBer 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
relediengfineecboldhe plerrisg dréd gpesseideningidrdbe:8uid gplivily fine does
number of times but the cleaning fluid pressure inside the fluid delivery
ninaloebeluy dheprrieictminad seesanindavsle 3acorijel davicoslgsides there
device decides there is a problem, such as a foreign object clogging the
igleplplemaraiichops aferaigorokie chaleagbnephigd rabipipeaarsesigksroperation
efficiently. [0022] A drainpipe cleaning apparatus according to another
sasthet eppiap e raivratsn thestakisvefégientvector provided on the fluid
delivery line. In this cleaning apparatus the control device monitors the
cleanifgifRinpifsclasning aprar By sreamsdingtitodnether asnretigfdhe invention
delivery line during the cleaning process, runs the cleaning fluid recovery
rodias arfin dete dleteatsw penvidestpedhe Jhadineliaiyrling. Enthipeleaning
terminates operation when the cleaning fluid recovery process ends.
apnsatiretBedesroleierinonip sthecteanphBull dievorade deigcted by the
removed by the cleaning fluid, the. inside diameter of the drainpipe
fipreatecdeiert wldatheglititod elbe  fngoiuraadtamplipaningl praeassiveRs the
line increases. The progress of the cleaning process and whether the
cigaaingdlpidreeevierydrpressdidas daisdle rfatedearirspsneeinilew rate,
rate of cleaning fluid through the fluid delivery line detected by the flow
anpddhrnderorinaies smsthtigreeasntispeleaning[forbleney evnpocgssends.
in yet another aspect of the invention runs the cleaning fluid recovery
Vilhseethe fealavanithprinsidspualicalithedrpiuingtis dsspivadpnthremoved by

cleaning fluid flow through the fluid delivery line reached the specific flow
tigtelegmning fluid, the inside diameter of the drainpipe increases and cleaning fluid

flow through the drainpipe and fluid delivery line increases. The progress of the
cleaning process and whether the cleaning process is completed can thus be
determined based on the flow rate of cleaning fluid through the fluid delivery line
detected by the 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 fluid recovery process ends. Scale
could still remain on parts of the inside walls of the drainpipe even after the flow 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.
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then terminates operation when the cleaning fluid recovery process ends.
Scale could still remain on parts of thdinside walls of the drainpipe even
after the flow 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,
scaleYatrfusthargpesberaplytefedissofistingnthabaleneing fluid dora petected by
further preferably, after confirming that cleaning fluid flow detected by the
thioflovarateetetectan iméhiuillidediotbrgninineceenndied spepeiitdlevatatenrand
before executing the cleaning fluid recovery process, the control device
betoriraxeatiing theecitaning:fhid Eaprew sireecsn theasmnirprdeyize confirms
started. If the elapsed time exceeds this specific time, the control device
treaterapesifetittenhiag daidsed sivepytheciessiagdiinss ssraiitads fithe elapsed
cleaning process when the cleaning fluid recovery process ends. As
tinhesexteetiatibires peisifierimge thenteainohisricsomsietdgsdhe sieaning fluid
remove any remaining scale that might remain on part of the inside walls
rexfatierylivgspe Ablddterotatmainaien thn Jeerina rirtaphwiasdlhia gleaning fluid
method and drainpipe cleaning apparatus according to the present
réporatibproaash endFecAsvess pibedrlwenifisirRitEngaMeakieR froRTethe
drainpipe while the drainpipe is being cleaned. Brief Description of
corpidtely fiexdyeignd remeh anatieramoingrsenle dkalmig Rigieanginen part of
according to a preferred embodiment of the invention. Fig. 2 is a flow
theninsidhowdly dfidhspanainpipéess of a control device according to a
preferred embodiment of the invention.
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. 1 is 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 tank

15, 15luid delivery line



[0028]

[0029]

Fig. 3 is a schematic diagram of a cleaning apparatus according to
another preferred embodiment of the_ipyention. Legend [0027] 1 cleaning
apparatus 2, 2' wastewater drainpipe 10, 10'cleaning fluid tank 15,
15'fluid delivery line -12- 16, 16'cleaning fluid pump 18, 18'flow rate
detector 19, 19'discharge valve 20, 20'inlet-side pressure detector 23,

23'fluidglreagdiegnddgamsidiguigseparation tank 25 outlet pressure gauge
26 gas exhaust line 27 release valve 28 circulation line 30 base pressure

detectog, 38'gaw 1o \wRielRe 32 gas recovery valve 33 cleaning fluid
return line 34 cleaning fluid return valve 36 gas discharge pump 45

controf devirgischarge valve
20, 20'inlet-side pressure detector
23, 23'fluid drain line
24 gas-liquid separation tank
25 outlet pressure gauge
26 gas exhaust line
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 Carrving 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. 2is 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]

Best Mode for Carrying Out the Invention [0028] A preferred embodiment
of the present invention is described bejgw 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

dp §Mk Srbecimpid. of e48YERYaR pi9RE91AN8aNas BARALYNE dr other type of

according to this embodiment of the invention as shown in Fig. 1 is used

SGHRAREMICR WRRINGHIOE RIRE FRALISCANT apiostiR A iRl 3 314 MmNk fluid tank

for example, in a passenger plane, railroad car, bus, boat, or other typé of

TORUINEL VAR IR Y S5 $Rlid T GLG NG POPRMRIIEHAIATi RPN As-liquid

fluid tank 10 for storing cleaning fluid, a fluid delivery line 15, a fluid drain

Jeladicnaantignidacoaalian kbl é 4 are aEhBHIHNS RS G.LTeBlR, tine 31,

line 28, a gas recovery line 31, a cleaning fluid return line 33, an air intake

disRaRiR TRILSERRY HRe 93, Acieaningdliid Bamm1Er 8 A IFd'259% cleaning

pump 36, a deodorizing mechanism 35, a blower 40, and a control device

fithe hoenplaaningfiidsenaned & pias 36 izefcelasnigd e cARAIRENS blower 40,

cleaning fluid tank 10 and thus supplies the cleaning fluid through the

dhdckasdivery daeidd 48 tTaavasiamatefmp %E%%%Q&ﬁ%@%i@émﬁégﬁuid

externally vents gas from the cleaning fluid tank 10 through the air intake

siBreddn fHeectienfingZinn Rethe0isRy IR res dhe gaarvaptadig¥Hhsugh the

gas discharge pump 36. The blower 40 supplies air into the cleaning fluid

fﬁ&ﬂ&@vm?ﬁﬂy’ﬂ?t@ﬁ@é‘%ﬁﬁ@%@ﬂﬁiﬂ@ﬁoﬁh@gésdéﬁ%ﬁéﬁ%e@%&%6

provided on the fluid delivery line 15 for opening and closing the conduit;

eXtiieane walve ¢as Revides GBdRMYaRIRIRANSY INAZRIHP PREAINGRIRE line 39.
closing the pipe; a cleaning fluid recovery valve 29 provided on the

THEc Uledigorlieg2B éehaRRMNIPAEsdRFIASs the gas vented by the gas discharge
pump 36. The blower 40 supplies air into the cleaning fluid tank 10.

The cleaning apparatus 1 also has: a discharge valve 19 provided on the
fluid delivery line 15 for opening and closing the conduit; a release valve 27
provided on the gas exhaust line 26 for opening and closing the pipe; a cleaning
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 line 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]

the conduit; a gas recovery valve 32 provided on the gas recovery line 31
for opening and closing the conduit; a_ﬂganing 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 line 39 for
opening and closing the conduit; an air supply valve 41 provided on the

& ro%f@@t'%é'lﬁe‘lﬁ@cfﬁpg WQ%QQH& g’%‘%ﬂa §é’€%oériﬁb% DATE PACSHUS flow rate

detector 30 provi on the cleanin tank 1 detecting the

JRIesR T dRIcR: %ﬂﬁ;@;ﬂﬁgj@@hﬂg@fﬁ@é %ijgg(&e FRLERRS detivery

20 for detecting the pr ng uid delivery
iilge4}5; an outlet pressure gauge 25 provided on the gas-liquid separation
tank 24 -14- for detecting the pressure inside the gas-liquid separation

K 24 I f f
o ek i ooty o8 HEE T De A e

cleaning fluid inside the fluid delivery

séi@efgd‘%H&Sﬂﬁ‘w@"ﬂaqﬁg%ﬁﬁa&;s}@omrmea?ﬂEﬁhwoﬁsé:%@éedmemsﬂqhe

the composition and amount of scale deposited on the wastewater pipe 2

wARAEER AN Ui RS NGRS P I v QB IRV HIBS 820 FRERARY SLale

calcium compounds from the wastewater pipes 2 in a passenger plane,

cBRYBYRH HiSleRmNG i HIS ALY ARSI AL RS LIS AR Afpassenger

oxycarboxylic acid, such as L-malic acid or citric acid, and at least one

phiRe HoWdlRMithadibamR ASiapldsstlian e sinlO98 RN R/ 6d of

the fluid delivery line 15 is connected to the downstream end  of the

O WA ENRIAICRIRRI 25 BN 438 Gl CRE S HAMRERIHCLNS S1888NBHRI pe of

tank 10 below the fluid level of the cleaning fluid stored in the cleaning

SﬂHQﬁM-s-m?\ Hlelrsidspliessiarg dgtector 20 is provided on the one

end 21 and the cleaning fluid pump 16 is provided on the other end of the

fluid dghwesnding bp i GRAGH4AIEH ne 15 is connected to the downstream end
of the wastewater pipe 2, and the other end is connected to the cleaning fluid tank
_1 0 below the fluid level of the cleaning fiuid stored in the cleaning fluid tank 10. The
inlet-side pressure detector 20 is provided on the one end 21 and the cleaning fluid
pump 16 is provided on the other end of the fluid delivery line 15. A check valve 17
that allows the cleaning fluid 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 holiow 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
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[0035]

[0036]

that allows the cleaning fluid to flow only to the wastewater pipe 2 is also
provided on the other end of the fluid_dglivery 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

teithdasnslispasedgowrsigamdamds. Invreaip , WhdAQBa]clé&ning

gas-liquid separation tank 24 is a hollow cylindrical tank that tapers to a

fliad uetitiginmeien i iBRIO Al IMHd gad g GRSsB KBS HREnKE2RT AMiEIRuid and

on the top of the separation tank. The gas-liquid separation tank 24

setip etescmrm sl theHdernibenfitidaningdstecting sear alder tankedh, thus

vents the gas inside the tank -15- to the outside through the exhaust line

s@paMere sheciteaiyrmmipenctBarsieaning. fluid collides with the inside walls
of the gas-liquid separation tank 24, the liquid and solid components fall

to the(ad emavgilefthe: gasicimipanenp Fseséateetieptdhte weaRrsalnend of the
the gas from the cleaning fluid. [0034] One end 22 of the fluid drain line 23

wiastennseterdpe henpatiamashafiteonvrepuateirriBidéoehinaletbart of the
end is connected to the outside middle part of the gas-liquid separation

gtanldiid Oasaeagbeltthk diciativardieABdschenngidndite e idetanterd to the

of the gas-liquid separation tank 24, and the other end is connected to

boteamirgdwiittenyaklighay edparbtichexek gf4hgrelenaintHdigna iBeonnected to
cleaning fluid tank 10. The circulation line 28 thus returns the cleaning

clisaididg fadseshio 10eaignseibuithsapaali e thslcRAtm e wieanthe Beening fluid
tank 10. One end of the gas recovery line 31 is connected to the outside

taok pautivitoe @astisuiths daatiationetamecdheatiddhmgtieidenshisssed in the
connected to the cleaning fluid tank 10 above the fluid level of the
gateliging Sephiatiba teariagdite telekAbgThademietovandieadbitihes gas
recovery line 31 is connected to the outside top part of the gas-liquid separation
tank 24, and the other end is connected to the cleaning fluid tank 10 above the fluid
level of the cleaning fluid in the cleaning fluid tank 10. The gas recovery line 31 thus
recovers the gas separated in the gas-liquid separation tank 24 into the cleaning
fluid tank 10,

One end of the cleaning fluid return line 33 is connected to the fiuid 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 fluid 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
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[0040]

recovers the gas separated in the gas-liquid separation tank 24 into the
cleaning fluid tank 10. [0035] One end;@f the cleaning fluid return line 33
is connected to the fluid delivery line 15 between the wastewater pipe 2
and the discharge valve 19. The other end of the cleaning fluid return line
33 is connected to the cleaning fluid tank 10 above the fluid level of the

dleaning Sifdncthekieaningdlidiiapkskd AR ERdR e AR valve

line 39 is connected to the cleaning fluid tank 10 above the fluid level of

Jtheteirasiegiivighia Yeepelpaning-ituid &K il BB 8HRIARY Mechanism 35.

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

is alspQiedad@angimatHaise 115 &bsThe G R @b RE 5 FERe to

provided on the air intake line 39 downstream from the gas discharge

degansize théhsudisshangahidughrecdion intska rheciovrivedistispasese

downstream from the air intake valve 37. This check valve 38 permits gas

olandy Hlowméoiiradensy nensaethaya o haege b LA A iten releases

mechanism 35 uses a suitable deodorizing agent to deodorize the gas

tHwingiyodal tharairdniakeheee39 for exhausting to the outside by the
exhausting action of the gas discharge pump 36, and then releases the

odorlesagjaaduthaatiaupyaile 038l upsentbahiee aiapabhliverhacted to

is split into three lines each connected to the bottom of the cleaning fluid

tHejofonaot the aenenduticanrettcdid Bvehet R 26mded to blower

valve 41 is provided on the air supply line 43 downstream from the blower

480Tngharcigssigrvaivaiufoy ppoddesheskna e $4up1¢inReaWdownstream from

downstream from the air supply valve 41. The check valve 42 allows air to

trenbidlonr 40wntiecainetaonhsrait oI aHaRIYCHRR K 4N @S dibpbised

toward the cleaning fluid tank 10. The blower 40 blows air into the
doleasingafiviioiantkd Qitaapplihéaive 41. The check valve 42 allows air to only flow
downstream to where the air supply line 43 branches, that is, toward the cleaning
fluid tank 10. The blower 40 blows air into the cleaning fluid tank 10 to mix the
materials that constitute the cleaning fluid and are loaded into the cleaning fluid
tank 10, thereby generating the cleaning 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 fiuid
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 countnton = 1



[0041]

[0042]

materials that constitute the cleaning fluid and are loaded into the cleaning
fluid tank 10, thereby generating the ciganing fluid. [0039] 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

(plem B 15 Houars sthstshitug elpamny3oaassh lmds 40ts\A emean extesmlyre the time

input start-cleaning signal is received, the control device 45 runs a
efapsedssguhthe sknhvofithEigeaningleancals (asigeSH)the wastewater
pipe 2 based on the detection signals supplied from the base pressure
detecttr Starirites-sldarpngssirecdeidhtoc@ffrolidetipredfucpagaupe Bscharge
and flow rate detector 18. [0040] More specifically, when the control
vebuctb4Slosesithe thieatwivaleariiiigopemstitecleanting fdeldceddvist valve 29,
initializes the cleaning process count nto n = 1 -17- (step Si), then starts
otrens| dam iggspreceesyavalwtf?s cdoisesritte cheasing fihil tretarelgdsed4, opens
since the start of the cleaning process (step S2). [0041] To start the
theteainindaprovebs; e aadindbsieyibe 46 cpemdytvaldisdiarbes caivtrd Yevice 45
closes the release valve 27, opens the cleaning fluid recovery valve 29,

thepedsvthe Yesgasaliechagee st és thegiecamyngifinsidettive viawaiBg,fluid
opens the air intake valve 37, and closes the air supply valve 41. The
tarin O lttievigeh 4Be thieintake Srth e § a¥vitisothm presmpedatepted datyeabase
inside the cleaning fluid tank 10 through the air intake line 39. When the
preessgaldiseiedbythke mssprefisuregiditeetpred gmethe amspiaifievice 45
negative pressure, the control device 45 determines that a specific
detarminestthatexisteiideatisiolestategetistst imsidEOthé kb dring Aulthtahk, 10,
wastewater pipe 2, fluid drain line 23, gas-liquid separation tank 24,
flgidcdeiivenyiline2 85 gaastapateay pipe 21 flaitidrigianing 23idgasdiquides8garation
tank 24, circulation line 28, gas recovery line 31, and cleaning fluid return line 33,
and thus drives the cleaning fluid pump 16 to supply cleaning fluid from the
cleaning fluid tank 10 through the fluid delivery line 15 to the downstream end of
the wastewater pipe 2.

The cleaning fluid thus supplied to the downstream 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 scale removal effect (the cleaning effect) of the cleaning system.
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[0044]

[0045]

and thus drives the cleaning fluid pump 16 to supply cleaning fluid from
the cleaning fluid tank 10 through the figid delivery line 15 to the
downstream end of the wastewater pipe 2. [0042] The cleaning fluid thus
supplied to the downstream end of the wastewater pipe 2 flows in reverse
through the wastewater pipe 2 to dissolve and remove scale deposits on

the insgie W RIGIRINIVEMAR RiPBrde TRREGRIHOVINIEN SRYSRFD then

flow backwards through the wastewater pipe 2, that is, to flow in the

sheseliomrengrIiie MadiesHaménhish wasteyvegaeumallY taws tieh tank 24

is, from the upstream to the downstream end of the drainpipe 2) through

thireinasigiatpe gERjBRIpRAutRRRMAR GeRaTAY RS disssnrie BERMrHiRoves the
walls by applying pressure in the opposite direction as the direction in

swhiehThe gealesairvvhehispaRRESoaIRs AigidamyatRERRIdIRLId separation
cleaning effect) of the cleaning system. -18- [0043] The cleaning fluid

tHawiny theevsgaedbepyeih iitey Wariawrisisripar bR MssRsihEMondhBrough

fluid drain line 23 and enters the gas-liquid separation tank 24 together

thatbitbelgace S MEazBIcasam dhecplrnitD dhdd sisrohrs dad dameves Bieaning

scale. The gases are then separated from the fluid inside the gas-liquid

fhapeaakior tardudh the glegassevbelcnningflurdsaiuges tarthecpamted from the

fluid tank 10 through the circulation line 28, and the separated gases are

fiddanerrdgatoliteideepingtifinichiani4l hiprevehttbr samacnavesyiyes 31.

The gases are separated from the fluid in the gas-liquid separation tank

(RéntorpieivgNingdieirning Hiisl Blige ilba@®mering) inside the circulation line
28. [0044] The gases recovered into the cleaning fluid tank 10 are then

purgeditiyy ghecexbeustingdoeiionhef theaaamdintdaseRk NOnR3hdnrpusiied by the

the air intake line 39 into the deodorizing mechanism 35, deodorized by
etteadetidgriziignigehanad dibcladie pump 36 through the air intake line 39 into
the deodorizing mechanism 35, deodorized by the deodorizing mechanism 35, and
released externally.

While this cleaning process is running, the control device 45 constantly
monitors whether or not the pressure detected by the inlet-side pressure detector
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 fluid through the wastewater pipe 2 and fluid
delivery line 15 increases. When the flow of cleaning fluid detected by the fiow rate

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

control device 45 determines that scale removal is substantially completed.
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released externally. [0045] While this cleaning process is running, the
control device 45 constantly monitors yghether or not the pressure
detected by the inlet-side pressure detector 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 oftencaht@bdipdedig Sl averasearconttichgo Bstimsiep &sulstcmStine elapsed
When the scale on the inside walls of the wastewater pipe 2 is dissolved

afted thefiowed tbydite cleanihdatuids thatitsidelshannei €unf o westtwatespecific
pipe 2 increases and the flow of cleaning fluid through the wastewater

fipigedlen(xddiuBb Jalivenhiickslf iherelapsedvtinen dkedtaye af speaifiodiffididstep
detected by the flow rate detector 18 in the fluid delivery line 15 equals or

Séxctidtls alapseditifhevneraies daethzogiratifie tiosed Toltieigmes tthatss@g. Scale
removal is substantially completed. -19- [0046] The control device 45 then

cetdd st tiemeaid trepanzasittes ittsidéme idapictd aftestdveatiovp iséc2datentafter the
18 detects that the cleaning fluid flow reached a specific flow rate (step
fie)phodatiagkuit resaietbediiialekcesdére stk oificticetieiapdshic flow rate.
the elapsed time exceeds this specific time, control goes to step S7. Scale
Toeuttestiling praicess patitedftre msitiawed ool spedifitawatenfBpeh2 cleaning
even after the flow of cleaning fluid inside the fluid delivery line 15
fluichfbesrdacpedtie fpecifd. fiohaaleaniogiprdcesmie themgfttely dissolve and

continued for a specific time after the cleaning fluid flow reaches the
respoviidhkfisveiate in order to more completely dissolve and remove the

scale. [0047] The control device 45 then determines if a specific time has

passehsicoetitbledelearidd thecedststaripes(stepsperifittimémaspasstbsince

cleaning process started exceeds this specific time, control goes to step
tregcidahingposaredtarted (step S7). If the time since the cleaning process
started exceeds this specific time, control goes to step S$8. If the time since the
cleaning process started does not exceed this specific time, scale may remain
inside the wastewater pipe 2 as described above. The cleaning process is
therefore always run for at leasta constant period of time in order to more
dependably dissolve and remove the scale.

The control device 45 then ferminates the cleaning process described
above and runs a cleaning fluid recovery process (step S8). For this cleaning fiuid
recovery process the control device 45 stops operation of the cleaning fluid pump
16, closes the discharge valve 19, opens the release vaive 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 return line 33 and be recovered in the cleaning fluid tank 10.
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[0050]

[0051]

cleaning process started does not exceed this specific time, scale may
remain inside the wastewater pipe 2 agflescribed above. The cleaning
process is therefore always run for at least-a constant period of time in
order to more dependably dissolve and remove the scale. [0048] The
control device 45 then terminates the cleaning process described above

and rupsnasReasdEh e RIca By (Biehas: FrelstlifciRasiier 30,
fluid recovery process the control device 45 stops operation of the

inlensing HradRvegetisions e sithpras yatueydlgerenaibaisastally the
valve 27, closes the gas recovery valve 32, and opens the cleaning fluid

g@iepredearddhnthitiBEeamsialy g flandriedbednrgitprsssepar A9 BdAIG! device
24 from the gas exhaust line 26 and then through the fluid drain line 23

45techeerasteivaieiiRipthae cbarmhy AlRiag Brrcleabing dy ldm it wastewater
wastewater pipe 2 to flow through the fluid delivery line 15 and cleaning

diper eindintiine tépraingitee treigsrihiy ANRI dleadireyflpiddask. 10. -20-
[0049] If in step S9 the pressure detected by the base pressure detector

30, inlRetidsimyesstedBicatahid’ eyl et erass ig thauarR: 2bidecpressure
substantially the same pressure and substantially equal to atmospheric

detessor @0thegrenten! wevies sudeterannesphatialpedssarcieanimmflgisks to step
has been recovered from the wastewater pipe 2 and thus terminates the

Sl eatfirfoflidnasiey eiygerecaks diiaiisRetueiotie e ha.iildhre walls of the
pressure detected by the inlet-side pressure detector 20 is greater than or

ventahitatpipeaherd phespisideatinireltapes fitesitistelittr permnidahus

large scale deposits have formed on the inside walls of the wastewater

bpipenibasitdiettiesitieatinmg elad grims wasieyitdethpipeagtbastBrside2ame rise to
small, the cleaning fluid pressure inside the wastewater pipe 2 can rise to

olotaibwea&tmeﬁbbﬁd(pmesswgcréeﬁﬂgQﬁé@dﬁggﬁb@fﬁb&:ﬁ@&fﬂ@@iﬂﬁddeaking
frc;aw jlcr::i%ts or other parts of the wastewater pipe 2. Therefore, if the pressure
detected by the inlet-side pressure detector 20 equals or exceeds atmospheric
pressure, the control device 45 determines that the cleaning fluid pressure inside
the wastewater pipe 2 is also greater than or equal to atmospheric pressure 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 it 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 ali of the cleaning fluid has been recovered from the wastewater

pipe 2, starts the cleaning process again (step S13), increments the cleaning

process count n (n = n + 1) (step S14), and returns to step S3.
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[0055]

from joints or other parts of the wastewater pipe 2. Therefore, if the
pressure detected by the inlet-side presgure detector 20 equals or
exceeds atmospheric pressure, the control device 45 determines that the
cleaning fluid pressure inside the wastewater pipe 2 is also greater than
or equal to atmospheric pressure and branches to step 510. [0051] In

step SiththgreasiiR detdetedryatRiMiReSIHNBreLANE A BISSRP L0 NESS than

equals a constant count m. If the cleaning process count n is less than the

RORPRErROBRIsRUELPERNIBE HUitliRRAVRBHPRIEE BAIeFHRDBrRRAKE detected
runs (step S11). If the pressure detected by the base pressure detector

byahis ptsidaipreassgralatreinb 20038 greidiet ARSI e aalae dndbepheric

substantially the same pressure and substantially equal to atmospheric

pPsessiiee istefcsahg throeesy elrdruisanihy driierreteriyab Ribebt@teps S10 to

cleaning fluid has been recovered from the wastewater pipe 2, starts the

Tleanspe: ot oetibshaoasn(Eiep frdddsk emime tedhals eaaiggnsEatassunt m. If the
countn (n =n+ 1) (step S14), and returns to step S3. -21- [0052] If the

clresig prriestachyittheoflefisige Rnssdra detedtal &1dp I899than alarm is

atmospheric pressure, operation continues from step S4. If the pressure

otgieciete PRI E imel-Gidediiessnesdetector 20 is greater than or equal to
atmospheric pressure, the cleaning process and cleaning fluid recovery

proceSe4itapsidd thio watdoveneapipaliDiRegrianmillg giassise¢eu removed
equals the constant count m. If the cleaning process count n equals the

trnonsfhmortact witistes Saahiag MladnTisesftret (Sthe SieBhans mpetios

ends. [0053] Scale inside the wastewater pipe 2 is gradually dissolved and

repeuheeldnilitipig timeslacionitteibt elesiting deishifhgrefo skinsutderningin less
process is repeated multiple times, each iteration of the cleaning process

sehiruhtethetafoless larger diameter conduit inside the wastewater pipe 2. As a
result, repeating the cleaning process as described above continues cleaning the
wastewater pipe 2 while pre-exhausting the inlet pressure detected by the
inlet-side pressure detector 20 (the cleaning fluid pressure inside the wastewater
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]

scale and therefore a larger diameter conduit inside the wastewater pipe
2. As a result, repeating the cleaning precess as described above
continues cleaning the wastewater pipe 2 while pre-exhausting the inlet
pressure detected by the inlet-side pressure detector 20 (the cleaning
fluid pressure inside the wastewater pipe 2) from rising to or exceeding

ARRSIPREDORER AT h IBROBIPS @sly AMOUSSIAY the
scale. [0054] Furthermore, i the pressure etected by t |nIet side

orsaamgeIdrIestRr BD(SIRAR MR BOrRBIMEAETSISPRECIEANRRPHRIBaHERSLY

the cleaning process count n reaches the constant count m, there is

guebahy tadubiemgtoiias the wastewater pipe 2 being clogged by
some object. An alarm is therefore issued so that appropriate action can

be takarsiéapiy] AuddesringapnandUusehacse e ¢EsRIaE MO IHRR NN

the invention described above cleans the inside of the wastewater pipe 2

vasstiasatiresigeelow favRidisst dongiaeting thaterialsddom whipl Hiad delivery line

cleaning fluid is made into the cleaning fluid tank 10, the control device 45

TGperthdgosinstipah kAo fthandsidwatarasitecbinyeoAfetingIHRIIGS end 22

air through the air supply line 43 into the cleaning fluid tank 10 to mix the

of thepimendsai the deasing:fluid eesihendoyf gRNe@RIR e seapwa fioid control

[0056] A cleaning fluid circulation line between the cleaning fluid tank 10

denttevB pwatarnRipepiosdesasthywanneuENQ ediiw ekl ¢étheve scale
fluid delivery line 15 to the downstream end of the wastewater pipe 2 and

irsideehingdbewaceptha2 bitheeuis siriie lineadhipfiori upstream end

of the wastewater pipe 2. The control device 45 then runs a process as
showmndegeihteddiseaet s ¢ liemvg AisseeatnsideteoiRsiew Big Sisodiment

2 by means of the cleaning fluid.

of the invention detects and monitors the cleaning fluid pressure inside the fluid
delivery line 15 at the wastewater pipe 2 inlet by means of the inlet-side pressure
detector 20 while running the cleaning process, and if the detected pressure is
greater than or equal to atmospheric pressure, determines that the cleaning fluid
pressure inside the wastewater pipe 2 exceeds 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]

[0061]

[0062]

[0063]

[0057] As described above, the cleaning apparatus 1 according to this
embodiment of the invention detects gyl monitors the cleaning fluid
pressure inside the fluid delivery line 15 at the wastewater pipe 2 inlet by
means of the inlet-side pressure detector 20 while running the cleaning
process, and if the detected pressure is greater than or equal to

teensaNAg pPEeesHI ehe eleHnIng s eS|y HINGd RERSGEECING I H8MOves

the wastewater pipe 2 exceeds atmospheric pressure and therefore runs

shge eaminedligidecoupsyoptRessasidwatiagsing Apparatus 1 according
to this embodiment of the invention can thus clean the wastewater pipe 2

while yHeqivRetAfeHRPRISSING gisated tyidHeomdeidegiigsBibe detector 20

wastewater pipe 2. [0058] Furthermore, if the pressure detected by the
diotal-sideypresRiwatRtRYRE RO pHesOne T UserifeinaIb o4ty ehéOcleaning fluid

atmospheric pressure, the cleaning fluid recovery process is run to

réeeveey hrocieaning Buidnntg gresdeantng dhud ik dinbbe elemudrg there is a

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

PeHBMG NEHCES S Giftel RTERIB b UR D ASHEiad ahvwhskofdiargsipB\2ths alarm is
repeating -23- the cleaning process, the cleaning apparatus 1 gradually

tigisstivessanedemdusserstle Sopstse thaidappadsrmitthactsatenales piken
2. [0059] Yet further, if the pressure detected by the inlet-side pressure

effatiesttly. 20 does not go below atmospheric pressure even after repeating
the cleaning fluid recovery process and cleaning process the specified

numbggcfl§ongss tndksdisibosothen swdlaesdtadond afethjectiaofgmeate of
the wastewater pipe 2. An alarm is therefore issued and operation stops

ckeatiiay duddhriviteyabtiongtarhadl tad ele liglisiaindy 1 )RHR] he aleaning apparatus
described above, the flow rate detector 18 detects the flow rate of

1 can determine that the scale has been substantially removed from the walls of

the wastewater pipe 2 when the detected flow rate is greater than or equalto a

specified level. This can therefore be used to determine the progress of scale

removal.

How much time has passed since the flow rate detected by the flow rate
detector 18 reached 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]

cleaning fluid flowing through the fluid delivery line 15, and the cleaning
apparatus 1 can determine that the se¢ade has been substantially removed
from the walls of the wastewater pipe 2 when the detected flow rate is
greater than or equal to a specified level. This can therefore be used to
determine the progress of scale removal. [0061] How much time has

(paiggad showdtia Ay Ipteseitdiasoflidaitdiveigtinddt® cttwalBng flaegump 16,
the specified flow rate is also measured, and control goes to the next step

chdrenvBieccianskhiinte detebes d 8pdicitiedrimeattevt Sudbttisitehmessure
passed since the cleaning process started is also measured, and control

dgttdo2tdlmeddstegind 28, tiscelmpshddiretuendieed3d spd cikaing duid return
As a result, scale can be dissolved and removed even more dependably.
vias 2 apredenddceiaibodinanbokibeanvention ia dascitredlaibyeticd dliid
will be obvious to one with ordinary skill in the related art that specific
delivogiments'ptlksanimy ¢ioid puare @’ soHeckadij@063] Asvehaterditddtpr 18/,
3, for example, the cleaning apparatus 1 can be rendered to clean a
d sicinakiye ofalwaes e atde tpais (Zred'susend stgiitoa By’ ofl ie ainaig bha@3gsleaning
-24- (only two shown in Fig. 3) comprising a fluid delivery line 15, cleaning
flfliddedumgiié,38herid\abanihg floid ratardetabior3dd cdishbartievahant@).
inlet-side pressure detector 20, fluid drain line 23, cleaning fluid return
line 3B) Hnslat=agegdnidhetons eall2 Bbicdhddlid bedhabplieen Bne connected
channel and a functionally identical fluid delivery line 15', cleaning fluid
{opthe gl dén sieainverebof The lwastate atetquime 28'thdiscieaege 22vef 18¢ fluid drain
inlet-side pressure detector 20, fluid drain line 23, cleaning fluid return
liha@33s andraetsdrtg thed ettreasrabed3f e e sitheaehanipe 2 [0064 pind of the
this arrangement the one end 21' of the fluid delivery line 15' is connected
cleaning fluid return line 33' is connected to the fluid delivery line 15’ between the

wastewater pipe 2" and discharge valve 19', and the other end of the cleaning fiuid
return line 33" is connected to the joint between the fluid delivery line 15 and
cleaning fluid return line 33.

During the cleaning process, 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 vaives 34, 34’ are open so that cleaning fluid in the wastewater pipes 2,
2" is recovered into the cieaning 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
particutarly, the one end 21, 21' of the fluid delivery lines 15, 15' can be connected

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



[0067]

[0068]

to the downstream end of the wastewater pipe 2', the one end 22' of the
fluid drain line 23" is connected to the.agpstream end of the wastewater
pipe 2', one end of the cleaning fluid return line 33" is connected to the
fluid delivery line 15' between the wastewater pipe 2' and discharge valve
19, and the other end of the cleaning fluid return line 33" is connected to
ishwileicicoeiveen Wi dhidslativaytined oaae oflganingsisickielyspire, 2' are
33. [0065] During the cleaning process, the cleaning fluid pumps 16, 16" in
ctinsieglierhing apparatus 1 supply cleaning fluid from the cleaning fluid tank
10 to the wastewater pipes 2, 2'. During the cleaning fluid recovery
procefsirtherniesd;nige fiwtrel devical viEsid4hadber® pRarmp gt sreaslng
fluid in the wastewater pipes 2, 2'is recovered into the cleaning fluid tank
opertitiongif the dieaningdluidvetlgnritessS3aBA. 20066k reesvedyenshvAl 32,
21' of the fluid delivery line 15, 15' is connected to the downstream end of
cleenivasfaidretynpedlve 34 thadldeaiiggfiori ausg $60n éxahigld, daded on
Fig. 3, but the invention is not limited to this arrangement. More
theadeteletibn trdueesapgiist fahotibd i slelbanelines:dlor BY, darbeide
connected to the wastewater collection tank (not shown in the figure) in
pressirtheatettaviziteo udbt [vesiieetechagd RSydnichflbe dateniiteettrelr8lbut the
of the wastewater pipes 2, 2' are connected. [0067] Furthermore, the
ircemtiiohdevicd WihitedHe 8iieveraxgemplest chivrelpaopentdion idhperator can
discharge valve 19, release valve 27, gas recovery valve 32, cleaning
chieck thieioutali extiings cfehnibgstuittersueldeforiok@Mpldcbats messure
the detection values supplied from the base pressure detector 30,
dethtterd2) predst meetamayR Qeoiehptciswegaulrastfonnd, fivd ratenually
detector 18, but the
control opening and closing the discharge valve 19, release valve 27, gas recovery

valve 32, and cleaning fluid return valve 34, and the operation of the cleaning fluid
pump 16, for example.

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.



invention is not limited to this arrangement. More particularly, the operator
can check the output readings of the base pressure detector 30, inlet-side
pressure detector 20, outlet pressuyg gauge 25, and flow rate detector 18,
CLAI % manually control opening and closing the discharge valve 19, release
ve 27, gas recovery valve 32, and cleaning fluid return valve 34, and
the operation of the cleanlng fluid pump 16, for example. Industrial

Applic 0068] Ad | th Ing:
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while running the cleaning process, monitoring cleaning fiuid pressure near
the drainpipe by detecting the fluid pressure inside the fluid delivery line; and

if the detecied cleaning fiuid pressure exceeds a predetermined pressure,
running a cleaning fiuid 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
fluid into the cleaning fluid tank;

after the cleaning fluid recovery process, restariing the cleaning process;

if during the cleaning process the cleaning fluid pressure inside the fluid
delivery line exceeds the predetermined pressure, running repeatedly the cleaning
fluid recovery process and cleaning restart process,; and

once the number of cleaning-fluid-recovery-process run cycles reaches a
predetermined count, terminating all processes.



the drainpipe by detecting the fluid pressure inside the fluid delivery line;
and if the detected cleaning fluid pressure exceeds a predetermined
pressure, running a cleaning fluid rgeovery 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

[2] thenswhinbitealdariogvercthedleaiogh fiuictiain the cleranigried tardeing
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flow tdailugmhaéievebdehkietﬂ‘yei|p$¢emeomhoeeeﬁm§!mm@mhwfmmeamﬁ@nmthe
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predetermlned count, terminating all processes 27 [2] The drainpipe

cl method set forth in C act rlze e|n rendered, so
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rate of cleaning fluid flow through the fluid delivery line has reached the

predetermined flow rate, the passage of a predetermined time period is
141 awai@edrbmmp&atemmm@gﬁaihpcbse‘sﬁmﬁw A dTaiendmimpiBemiaam&gized in

b meth tfo nclalm 2%13 ch§\ ﬁﬁ”ze |n b in renﬂ] h
eing [RINEIRA AR e e s R iRy thbug
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has exceeded a predetermined time period, all processes are terminated.

[5] A drainpipe cleaning apparatus for cleaning a drainpipe instalied 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 fiuid tank;



has exceeded a predetermined time period, all processes are terminated.
[5] A drainpipe cleaning apparatus for cleaning a drainpipe installed in a
transit vessel, characterized by bei_Q  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

NEGRIYEQIBIPSHH IBeacbAR fERP st haatadits thedriectiigprasnudeirbsiderainpipe;

the cleaning fluid tank; -28- a fluid delivery line.connected at.one end ta_.
o R AGINBERET S DR AR B A e SR B
the cithghpigamirpviteichtanktdak pressppRinbdieelrmg igitiuid ighithedadlofdhe
.. supply the cleaning fluid to the other end of the fluid delivery line; a
fluid Jadi¥REYBRialve provided on the fluid delivery line for opening and closing

the gierAiywiRINdhe dlikdalivene ifnad alslramniduidrretsmitigeand closing
connected at one end to the fluid delivery line between the drainpipe and

the consiHbgihinive e SBivRI¥ RSt the other end to the cleaning fluid
taglsigaelppriing fleid et velveprodidedran éhe ebeduainiy Buddligamniiine

for opening and closing the conduit inside, the cleaning fluid line;
ST S e e ek R L T

clearﬁ’(%i\f% liggk for detecting cleaning fluid pressure within the conduit in the

vicinity of the one end; a fluid drain line cgg‘ne ted at opeﬁin to tktl%

s REaRINH A fRLERRNE Ve Rt In S er i TR et e e s
openth§ aieEIBBmMEtHBBAELAr RiBitiBehdatisepmatingioetgasiivghin cleaning

fluid recovered from the fluid drain ling; . .

a inlet-side pressure detector provided proximate to the one end of the fluid
deiivery 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 fiuid recovered from the fiuid 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-iquid separation tank back to the cleaning fiuid tank;



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 valv%r,t)or 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
ﬂéigééﬁkcm{e@‘if (ke nectye redomieanihtp fibie gasHie yrksEpadation tank

separation tank back to the cleaning fluid ank
and O3B REB 8 CCRBIE eI S ARk o e
cleaniiig MiRetzrrcyestbepzeataingnibide thekgésrliquil/seipar aitortiankieaning
fluid tank gas se ated inside the as li Uld SR ail;lon%&n rﬂﬁg
r@c%@rgﬁg (?e%r%] ﬁg §8s gc%a fy eF Star opening SR
CIOSIh@%@@&Wl@%@@&&Q@@W?M@?mmd control device for

controllln eration of the evacuatio mea fluid. del; ver ns
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such that Sal%[ Bntrol deV|c rE cleaning process in which said control
TECOVEEY VRIS %@g&%ﬁﬁ% &S and fluid delivery means, brings the

inggiitpcohths gaaceny ﬁur@l‘l@.uﬂemsafm&tietermined negative pressure by
putting the dijschar n, the cleaning fluid r v

the releaS8' aﬁ%%%cfi%’ ‘%%E?‘t’ﬂ% §ad Pé\ciggegry vé%e?'é%/‘ébwe suprﬁ% flol
clgapipg fluid to the downstream end of the drainpipe, and

reverse-flushes E’tl-lve@gl aenlg afcl;wgtltgﬁor%%grggea%a%mépge reryc/%gans

and
osing

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 fiuid 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,
while running the cleaning process, said control device runs a process

for monitoring the pressure detected by the inlet-side pressure detector, and

if the detected pressure exceeds a predetermined pressure,
said control device runs a cleaning fluid recovery process in which said

control device



the cleaning fluid into the gas-liquid separation tank, and then circulates
the cleaning fluid to the cleaning fluid tank, while running the cleaning
process, said control device runs a_process for monitoring the pressure
detected by the inlet-side pressure getector, and if the detected pressure
exceeds a predetermined pressure, said control device runs a cleaning
guild recRyeE/thECRsiEsIBlvdYgreaidscantiol device -30- halts the fluid
elivery means, and by putting the discharge valve closed, the cleanin
fluid retd¥h Q/‘éﬂ}@g&%rﬁ,'géhadgg V@%@/é}&? %/%ﬁlet ?ogganénr%ﬂwd S yalve

€ release
Valy8ronRe Jesovesseiiodive dieseaitgahdd tanic keseleaniageid, iretwers

e ol e R ine SDNShen SR ISR nuo
cleamiag,fline eepyepUBIocREMIthefadtrotuevite bestartintérotedhimguid

process if-!the pressure detected by the base pressure detector is
OSBRI AIY HR8&Bme a predetermined pressure, the control device
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recovery-process run cycles, and
when the run count has reached a predetermined couni, said control

device outputs an alarm and terminates all processes.

B The drainpipe'cleaning apparatus according to claim 5, 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 fiuid recovery process, and terminates all processes after running the

cleaning fluid recovery process.

(7] The drainpipe cleaning apparatus set forth in claim 8, characterized by being

configured so that after confirming that the rate of cleaning fluid flow through



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 qu'ir?‘jirecovery process, and terminates all
processes after running the cleaning fluid recovery process. [7] The

‘the ﬂtﬂ!’:ﬁ‘ﬂmi@@rg'ﬁﬁé‘iﬂ@sﬁié%@!*?éé&ﬁ@tpf@&éﬂ@rﬁi@i@ﬁ@i&D&m@?@ﬂ@%@mhﬁiﬂ@vice
configured so that after confirming that the rate of cleaning fluid flow

awaitg i PRS0 AURISASIFENRE HASRILAEJHS SheueeamieHrddpcovery
orocdédeafiaitkeriakdayics Rualsdhadraindn PitteriedeinymiorRIEBery
period, runs the cleaning fluid recovery process, and terminates all
Proc8§fpcesses after running the cleaning fluid recovery process. [8] The
drainpipe cleaning apparatus set forth in claim 6 or 7, characterized by
being configured so that after confirmin%a;_rgat the rate of cleaning fluid flow
[8]  thieofraine Redgamnies AR RN R REHERI Y IrlaiBlA afe’ dehirfiRaged by
being @3FHEA B¢ RiadstemipedHfipwirianaait s 0atEobUadSRINE IR MGRI @rough
the cleaning fluid recovery process checks time elapsed since the start of
the flyid dedivpingipras SetantPdipetth iR FetretRa S seapikerine
predPESHRIRIMINRE ke psdashiri gonEelbErRSe IHRR B EleRRINBGYIdid
recovery process, and terminates all processes after running the cleanin

recOVRIY RERSRASF PRoKE NS ARPPRA BTIGR (raifipe it g RIRREess, dnd
wherPlEY UpRKATR pheleariBediih rattherdiaitinaa hileodesnineshtrol

drainpipe. The drainpipe cleaning apparatus 1 has a,_ cleaning fluid tank

devicgy watssiBRHPATRNILHMEPRAET RiRPasHy R IRETIBaIRRRRiRCesses after

running the cleaning fluid recovery process.



line 23, gas-liquid separation tank 24, gas exhaust line 26, circulation line
28, gas recovery line 31, cleaning fluigégturn line 33, and control device
45. The control device 45 runs a cleaning process by driving a gas
discharge pump 36 to create negative pressure inside the wastewater
drainpipe 2 in a transit vessel and driving a cleaning fluid pump 16 to
cause the cleaning fluid to flow bagkwarsigdthrough the wastewater pipe 2.
The control device 45 also monitors the pressure detected by a inlet-side

DreSSWGlﬂﬁiﬁfﬁ@rﬁ@aﬂmﬁ‘Qdﬁﬁrﬁm%?&/@mﬁ%ﬁkﬁld@%ﬂ@@ﬁﬁﬂg fluid from the

pressure exceeds atmospheric pressure, the control device 45 runs a

dEBRTING WHIfL ERSANRLY tPOBeSH HR StoRSdhafiasd Be dlishraspardeus 1 has a

closes the discharge valve 19, opens the cleaning fluid return valve 34,

cRREMIABIERISARE VAR B findHLIAEaRING TGRS SAAAMRIKINAINEIRS 98 thald drain

cleaning fluid in the wastewater pipe 2 flows back through the fluid

ziﬂélwryémgﬁ@géﬁa%mﬁgéh@w& e 33Ameldsas covaifdidh R 28, gas
cleaning fluid tank 10.

recovery line 31, cleaning fluid return line 33, and control device 45. The contro!
device 45 runs a cleaning process by driving a gas discharge pump 36 to create
negative pressure inside the wastewater drainpipe 2 in a transit vessel and driving
a cleaning fluid pump 16 to cause the cleaning fluid to flow backwards through the
wastewater pipe 2. The control device 45 also monitors the pressure detected by a
inlet-side pressure detector 20 during the cleaning process. If the detected
pressure exceeds atmospheric pressure, the control device 45 runs a cleaning fluid
recovery process that stops the cleaning fluid pump 16, closes the discharge valve
19, opens the cleaning fluid return valve 34, opens the release valve 27, and closes
the gas recovery valve 32 so that cleaning fluid in the wastewater pipe 2 flows back

through the fluid delivery line 15 and cleaning fiuid return line 33 and is recovered

in the cleaning fiuid tank 10.



