25 March 2004 Process and Apparatus for the Rehabilitation of Ad Piping
Laid out in the Gound The invention relates to a process for the
rehabilitation of old piping laid out in, the ground, pr%’?'@??ﬂ?l%ﬁoﬁf a
sewage conduit, nmking use of a resin-inpregnated hose conposite of -
fibres, felt or a fabric, which is introduced into the old piping through a
shaft extending fromthe surface to the old piping and which, by neans of
a pressurising nedium is pressed against the inner. wall of the old
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the poi NfoPfexhhls the lining hose and presses the same against the inmer wall of the old piping. To the
free front end, namely to the inside of the standard hose, there is atta chéd a perforated heating
hose which, when the standard hose 1s mverted, is introduced together with the standard hose into
_ the Tming hose. After that, hot water or steam is introduced from the outside through the heating,
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In the known process, only the impregnation of the lining hose is carri:cdﬁlit‘_a_“ﬁoye
ground, and the lming hose is then transported as a cooled hose to the point-of tise,

The problem underlying the invention is to arrange a process of the above-specified type
so that by increasing the degree of above-ground preparation, effected preferably at the point of
Impregnation, the expenditures and the possible sources of errors during the instalation at the
building site are reduced and, hence, the quality of the fmished lining is improved and made
uniform. ‘

According to one aspect of the invention, there is provided a process for the rehabilitation of an

old piping laid out in the ground, preferably of a sewage conduit,



The problemunderlying the invention is to arrange a process of the
above-specified type so that by increasing-the degree of above-ground
preparation, effected preferably at the point of inpreg?%M?Eﬁﬁ‘,zoﬂﬁe
expenditures and the possible sources of errors during the installation at
the building site are reduced and, hence, the quality of the finished
lining is inproved and made wuniform According to one aspect of the
invention, there is provided a process2for the rehabilitation of an old
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kKnown prigeRssd idd'@e Beahisgg medi um can flow continuously through a
prearranged hose system Thus, the hose systemis part of the heating
circuit. COI’ﬁ?'EfP@EFSWEth degsabed known process, the heating medium can flow continuously through a

prearranged hose system. Thus, the hose system is part of the heating circuit. Compared with the
previous process, in which the heating medium circulated in the hose system, this results in an improved
heat distribution over the pipe cross section and in a more readily controllable (regulated) heating and
cooling characteristic and, possibly also in a marked reduction of the heating and cooling times.
Improved quality control is obtained by producing the hose composite in the manufacturing plant.
According to another aspect of the invention, there is provided an apparatus for the rehabilitation of an
old piping laid out in the ground, preferably of a sewage conduit, for carrying out the above process,
comprising a lining hose which is drawn into an old piping, said lining hose comprising a standard hose
which is drawn into the lining hose, which form a resin-impregnated hose composite of (ibres, felt or a fabric
for forming a hose like fitting and which are part of a closed hose or a pipe system, in which at least a pump
and a heating device for the pressure medium are arranged, wherein the hose composite comprises a passage
which is closed at both ends with connection heads, said connection heads each being connected to a hose or
pipe conduit being guided through a shaft, such that a heatable pressure medium can be fed through the closed

circuit.



previ ous process, in which the heating nediumcirculated in the hose
system this results in an inproved heat distribution over the ﬁ pe cross
section and in a nore readily controllable (regul ated) 4 cool i ng
characteristic and, possibly also in a marked reduction of the heati ng and
cooling tinmes. Inproved quality control is obtained by producing the hose
conposite in the manufacturing plant. According to another aspect of the
invention, there is provided an apparatus for the rehabilitation of an old
piping laid out in the ground, preferably of a sewage conduit, for carrying
out the above process, conprising a lZaning hose which is drawn into an old
pi ping, said |ining hose conprising a standard hose which is drawn into
the lining hose, which forma resin-inpregnated hose conposite of fibres,
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hoses inserted into old pipings formpart or parts of a closed hose or
pi pe systemin which at | east one punp and at | east one heating unit for
the pressurising nedi um




passed t hrough-the system can be arranged. 25 March 2004 3 Qher features
of the invention are obvious fromthe dependent clains. Enbodi nents of the
i nventive process and, of the apparatus for carrying out QM%‘""B@%SS are
shown in the drawings and will be described below There show. . Figure 1, a
schendtic representati on of an above-ground pressurising chanber operating
with conpressed air; Figure 2, lining hoses inserted in two old piping
conduits offset |n he| ht. and the assbci at ed pi pe -or hose system for

runni ng the pPE&: Q%@eﬁ%’dthprﬁ@l?b‘d@}gﬁoﬁt@l@B@éﬁﬂéplﬁlwlt Figure 3, a

section of a EBEHEE&HSQ%QE%U{/ ro%&%@&%e fp}éﬂ?ﬁu 1*31' {5%8 glﬁ’tlhepr lélgse 4, the

above-ground folding of a lini ose Into ose aid of
corrpresseﬁeﬁlpmmﬂﬁd@msﬂdwﬂbe@b@ibed@tmnd folding of a standard hose into
a lining hoseﬂgﬁggﬂ o@pplication of conpressed air, wherein the standard hose
is provided wi'th resin carrier means; and Fi gure 6, the above-ground

fol di ng Ofiguae bl adiemaics¢pamehzaticn hmabcivﬁ-tgﬁmﬁi pregouridie hisber dpetand igh under
application of co ressed air. Figure 1 shows a pressurising chanber 1
operating wi tﬁong’(r)e élé’sed air and having a socket 2 at the edge of which

there is B Xdthgivsante®ief md ok BRododao s8serin Brgh art @O ks&ief pive! | Ni Ng
hose 6.. The standard hose 4 is folded in the formof a stack 'yout5|de t he

pressuri si ng CHEMETCT oF nips by presasrsmedym thipughardased giewitng  chanber 1

thr ough i 1, a&cﬁé@ﬂadéﬁie&ﬂoﬁHea@f&@@m@o@aﬁﬂmhﬁos@ttaChed to the socket 2
wWth’ e]__l oo4se end 3. The_lining hose (S expanded by the conpressed air,
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pl astic hose 11. As shown in Figure 5, It so poss 0 coat the
pl astic hose Wﬁﬁswﬁﬁ’éV@F@ﬁd@ﬁf%ﬂﬂﬁ@ééosewww@dwalsrqﬁm@ancmeqanﬂazd When t he

standar d e, i sbabdRfind AP hllidhaDISE: o oiliBe hES eGRI sy binds to
the resin-inpr ate ayer 3 of I ni Ng ode |s provi ded with
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Figure 1 shows a pressurising chamber 1 operating with compressed air and having a socket 2 at

the edge of which there is affixed an end 3 of a standard hose 4 and an end 5 of a lining hose 6. The

standard hose 4 is folded in the form of a stack 7 outside the pressurising chamber 1 and introduced into

the pressurising chamber 1 through a port 8 provided with a seal 9 and is attached to the socket 2 with

the loose end 3. The lining hose 6 is expanded by the compressed air, which acts in the direction of

arrows 10, and accommodates the standard hose 4 in its interior.

As shown in Figure 6, the standard hose 4 can be a plastic hose 11.

As shown in Figure 5, it is also possible to coat the plastic hose 11 of the standard hose
with a resin carrier 12. When the standard hose is folded into the lining hose 6, the resin carrier
binds to the resim-impregnated layer 13 of the lining hose 6 which is provided with a fluid-
impermesble layer 14 on the outside.

1t follows from Figure 4 that it is also possible to fold a lining hose 6 into a hose foil 15
with the aid of the pressurising chamber 1.

The hose composite formed by the standard hose 4 and a lining hose 6 or by 2 hose foil 15
and a Iming hose 6 is provided at its ends with a connection head 16 the diameter of which s
smaller than that of the old piping to be rehabilitated.

The connection head, the section of which is shown in Figure 3 and which is made of. for
example, aluminium or some other lightweight metal, is configured as a holiow body. The interior

17 is open at the front ends and consists of a cylindrical part 18 and a conical part 19, A



It follows fromFigure 4 that it is also possible to fold a lining hose 6
into a hose foil 15 wth the aid of the pressurising chanber 1. The hose
conposite formed by the standard hose 4 and a |ining hos® Magh 28045 hose
foil 15 and a lining hose 6 is provided at its ends with a connecti on head
16 the dianeter of which is smaller than that of the old piping to be
rehabilitated: The connection head, the section of which is shown in Figure
3 and which'is made of for exanple, 4al um nium_ or sone other |ightweight '
met al , | enurotidn sgekeed) mevided mith ko ouigsdbipad isamenger pdpre e corigal At gdhen at t he
front ends.an nsi |ﬁ]g§= : : hedampart 19. A
25 I\/archt%gﬂgﬁﬁgcgncﬁﬂe1§¥o?gﬁﬁl§g% hgt &%%@?géﬁ?ﬁﬂgﬁcgﬁ&eﬁ hread i s

ar r angedfiled htahie cdnnecticiosockeal part. A tensioning nut for a cable for pulling

inthe lining hgse into old piping.or. a hose MeC jxed at this
connecti on sg’%?{gfr.w W%ﬁg‘éfmﬁ’(gﬂ%ﬁ?{’é@&osﬁ e aecr?%%p%?%%ﬁemf iﬁﬁf‘iﬁg" 11cl)se with a
connect i fyie st aflwi Gver tie@oisetivpn Gbadtvitich hhxirennserentidlrgavuvesiieR 2. t Aterclogmhect | on
head whi ch has circunferential. grooves._.21, 22. Attachnent anps 23, 24,
whi ch pr @%@S&éﬁ‘iswl’ﬁhRrﬁsépgﬁﬁgtb&%"fsﬁ\é&mgﬁwgg 8’°8‘."?S€&r|cf"la2ra%g)r ooves 21,

22, are plpgegg@gmﬁﬁ@@a@loﬂm%qﬁsepf the lining hose. In the case of the
enbodi nent illustrated in-Figure 2, |jining hosegaare rawn into.two old

pi pi ngs 25, Jethasase Rfthe enbodmiaisiiiysiraied b SrE ke mPEIOTTH2E FOHL M hatts 27,

28, 29, bips 435N N niOSE R cesGAR £HR dREGnE BrBGSAr HaR0e, 28| 19) deisnghdedi ment s
shown in |6ures 4, 5 or 6. These hose-like linings are p . of a cl osed

rt
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ose , QB8 AG ke Of whthiewhigs@a hpke |ining A
runs vi ah%ug%c@ﬁhégﬁar?gmﬁ%g%&g%{??ﬁ%e(lsnug t he hoes%-‘ri_ke_ l'ini nging, | eaves the
shaft 27 coidsit er Hoes3 ipsdmittqdao thonduettion Bad 16ioitthe hogwbiketinibg dgRmavihat i ng uni t
or essur | STRERCHLE AL PLEEde e (ol R B8 B abof SRl 10, | oce
or pipe GpnadifidwsIUroudhi aifeating uhin@ld.cat ed by dash- and-dot |ines and connected

with the con ni?gth}lv 8\9 hg]s%- € I%fiugtﬁxes pvgl?e%%tcl) {hlé gld lpip{llllg 99, t?e‘ pressurising medmm is
admitted via the hose or pipe conduit of the hose or pipe conduit 34 which is indicated by dash-
and-dot Tines and connected with the connection head of the hose-like tining B.
In order to form a module, the heating unit or the heat exchanger 33 can be combmed with

2 pump conveying the pressurising medim in the closed system. This module can be detached
for a cooling period after closing the loose ends of the pipe conduit or hoses 30 ?.nd 33 by
blocking members. '

The pressurising chamber 1, which operates with compressed air and is used above ground
in the manufacturing plant or at the place ofuse, can be easily transported because its dimensions
are small.



In order to forma nodule, the heating unit or the heat exchanger 33 can be
conbined with a punp conveying the pressurising mediumin the closed
system This nodul e can be detached for a cooling peri otP ¥pt8r200fosi ng t he
| oose ends of the pipe conduit or hoses 30 and 33 by bl ocking nenbers. The
pressurising chanber 1, which operates with conpressed air and is used
above ground in the manufacturing plant or at the place of use, can be
easily transported because its dinmensions are small. 25 March 2004 List of
reference nunbers 1 pressurising chanber 2 socket 3 end 4 standard hose 5
end 6 lining hose 7 dishckefe@ngsapmbery seal 10 arrow 11 plastic hose 12

resin carrier 13 layer 14 layer 15 hose foil 16 connection head 17
interior 18 cylindrical part ..
, 1 pressurising chamber

2 socket
3 end
4 standard hose
5  end
6 Iining hose
7 stack
8 port
S seal
10 arTow
11 plastic hose
- 12 resin carrier
13 layer
14 layer
15 hose foil
16 connection head
17 mterior
18 cylindrical part
19 comnical part
20 connection socket
21 groove
22 groove
23 attachment clamp
24 attachment clamp
25 old piping
26 old piping
27 shaft
28 shaft
29 shaft
30 hose line
31 cdunecting hose
32 hose or pipe conduit
33 heating unit

Ll
LY

hose or pipe conduit



19 conical p aft 20 connection socket 21 groove 22 groove 23 attachnent
clanp 24 attachnent clanp 25 old piping 26 old piping 27 shaft 28 shaft
29 shaft 30 hose line 31 connecting hose 32 hose or pi % Marh20p4 33
heating unit 34 hose or pipe conduit 5 25 March 2004 6 Clains: 1. A
process for the rehabilitation of an old piping laid out in the ground,
preferably of a sewage conduit, neking use of a resin-inpregnated hose
conposite of fibres, felt or a fabricg which is introduced into the old

pi ping through a shaft extending fromthe surface to the old piping and
whi ch, by nmeans of a pressurising nedium is pressed against the inner
wal | of tdygis-d pi ping, whereupon the pressurising mediumis heated and
the pressure |load and the thernmal | oad on the hose conposite are naintai ned
until the reshprdvess foethe rekabditationhef i ¢1d piping laid out in the ground, preferably

of a sewage conduit, making use of a resin-impregnated hose composite of fibres, felt or
a fabric, which is introduced into the old piping through a shaft extending from the
surface to the old piping and which, by means of a pressurising medium, is pressed
against the inner wall of the old piping, whereupon the pressurising medium is heated
and the pressure load and the thermal load on the hose composite are maintained until
the resin has been cured; wherein

above ground, compressed air is applied to invert one hose into another:

the hose composite has on the outside and on the inside an impermeable layer
and, at the centre, at least one layer impregnated with resin;

the hose composite is closed at both ends by means of connection heads, each
having a passage, the connection heads are each being connected with a hose or pipe
conduit guided through a shaft;

the hose composite is inserted through a shaft into the old piping; and

a heated pressuring medium introduced through the connection heads and run in
a closed circuit presses the hose composite against the inner wall of the conduit to be
rehabilitated, keeps it in this position until the resin has been cured, and flows through
the hose composite over the entire cross section in one direction during the curing

operation.

2. The process according to Claim 1, characterised in that for s;etting up the hose
composite above ground, a standard hose (4) is folded into the flat lining hose (6) or a
lining hose (6) is folded into a hose foil (15) with application of compressed air and that
the ends of the lining hose (6) provided with a folded-in standard hose (4) or with the
enclosing hose foil are fitted with the connection head (16) to which tensioning means or

hoses or conduits (30, 31, 32, 34) can be connected.



above ground, conpressed air is applied to invert one hose into another;
the hose conposite has on the outside and on the inside an inperneable

| ayer and, at the centre, at |east one |ayer inpregnat et Mpich 2084i n; the
hose conposite is closed at both ends by nmeans of connection heads, each
havi ng a passage, the connection heads are each being connected with a hose
or pipe conduit guided through a shaft; the hose conposite is:inserted

t hrough a shaft into the old piping; and a heated pressuring nedi um

i ntroduced through the connection heads and run in a closed circuit
presses the hose conposite against thé&inner wall of the conduit to be
rehabilitated, keeps it in this position until the resin has been cured,
and 1 o t hilhaghoodshachnding 40DIakh e AHAR(HBE! BN e LASSGRERERD [ 1 one
di rection duting éhe puriqgﬂ)ogeratiqn. 2. The process accordinhg to Caim
1, char EECEMEReH $aunfthyoughat plpeplitip of hesehgwmped tioimgs At R vellidy evegt ound, a

(o) 15 o aeqiobolsli ARERual) ol Migrli ol 08, Pivest Cliora bt ¢ and

t hat thﬁ@mantmcteﬂhyﬁmsédmicbgdlhaqslx 6) provided with a folded-in standard
hose (4) or with the enclosing hose foil are fitted with the connection
head (16) to which tensioning neans or hoses or conduits (30, 31, 32, 34)

can be gonne T cess Aaccording to Claim1,
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possi bl chp%r' zontally,. or laterally offset old pipings, (25, 26) “and are

i nterconnéc%‘iést?qlfﬁll1 oﬁ?spwp G} glﬁlfeém{‘%“Et.arflldewdpﬁﬂﬁd&@n@&@fﬁhdim@to any

one of é&drdult or hok& &0 I i s it . i ne of

curing, the _hg;.t ed p?eéggﬁiaﬁggﬁn%dﬁ%mpgac‘?]?%ktﬁééﬂé%n?egq%m@%é@% Sl}ﬁeem
pressur_mg medium has taken place.

5. Apparatus for the rehabilitation of an old piping laid out in the ground, preferably of
a sewage conduit, for carrying out thé process according to any one of the preceding claims,
comprising a lining hose which is drawn into an old piping (25, 26), said lining hose
comprising a standard hose (4) which is drawn into the lining hose (6), which form a resin-
impregnated hose composite of fibres, felt or a fabric for forming a hose like fitting (A, B)
and which are part of a closed hose or a pipe system, in which at least a pump and a heating
device (33) for the pressure medium are arranged, wherein the hose composite comprises ;':1
passage which is closed at both ends with connection heads (16), said connection heads (16)
each being connected to a hose or pipe conduit (32, 34) being guided through a shaft (27,
28), such that a heatable pressure medium can be fed through the closed circuit.

. 6. Apparatus for carrying out the process according to claim 5, characterised in
that above ground there is provided a pressurising chamber (1) operated with compfessed
"air, which chamber has a socket (2) for fixing an end of the lining hose (6) and of the
standard hose (4) or of the hose foil (15) adapted to be folded into the lining hose (6) and
the lining hose (6) adapted to be folded into the hose foil (15),



and, subsequently, the punp and the heating unit are detached and the ends
of the pipe conduits or hoses (30, 32) are shut off with a bl ocking nenber
until cooling of the pressuring nedium has, taken place2d Marghg8¢at us for
the rehabilitation of an old piping laid out in the ground, preferably of

a sewage conduit, for carrying out the process according to any one of the
preceding clainms, conprising a lining hose which is drawn into an old

pi ping (25, 26), said lining hose confirising a standard hose (4) which is
drawn into the lining hose (6), which forma resin- inpregnated hose
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menbers and ventilating neans are provided in the pipe conduits or hose
lines (30, 32). 8. The apparatus according to Claim®6, characterised in
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(20) provided with an external thread to which a tensioning nut or a hose
connect orcoapgstipahead, as well as attachment clamps placed around the hose end.

10.  The apparatus according to Claim 6, characterised in that the standard hose (4)
which is adapted to be folded in or the lining hose (6) which is adapted to be folded in is
stored in folded form outside the pressurising chamber (1), passed through the pressurising
chamber (1) via a port (8) provided with a seal (9) and through the socket (2), and attached
at the edge of the socket.



applied. 9. The apparatus according to Caim8, characterised in that the
cylindrical part (18) has annul ar grooves (21, 22) to accompdate part of
an end of the lining hose slid onto the connection head?® Marce0P4 as
attachnment cl anps pl aced around the hose end. 10. The apparatus accordi ng
to Caimé6, characterised in that the standard hose (4) . which is adapted
to be folded in or the lining hose (6) which is adapted to be folded in is
stored in folded formoutside the pressurising chanber (1), passed through
the pressurising chanber (1) via a por®t (8) provided with a seal (9) and
through the socket- (2), and attachedAbstact he edge of the socket.
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| Sewerage plp es laid out underground are rehsbilitated with this process.
Figure 1. ' '



