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for those pipes are completed simultaneously. The methods described in the
above Japanese BACKGROUND OF THE INVENTION                        Patent
Laid-Open Nos. 175579/85, 175580/85 and Publication No. 8233/87 are each
disadvantageous in The present invention relates to a method for lin-   5
that (1) when the coating material is fed continuously, ing the inner
surfaces of pipes in a multibranch piping.  the main pipe 1 is coated
repeatedly, resulting in the Heretofore, asmeansforlining the innersurfaces
lining of the main pipe becoming too thick, and (2) of pipes in a
multibranch piping there have been pro-  where the coating material is fed
batchwise at a time, posed such methods as disclosed in Japanese Patent
even when the coating material has reached the end Laid-Open Nos. 175579/85
and 175580/85 and Jap-  10  11A of the branch pipe 1OA there still remain
in the anese Patent Publication Nos. 8233/87, 55911/87,   main pipe I a
large amount of the coating material for 10707/87 and 26830/87.
lining the other pipes, and also in the branch pipe 10A According to the
method described in the above  there is surplus of the coating material, so
it is nec- Japanese Patent Laid-Open No. 175579/85, in such   essary tofeed
air backfrom the end 11Aof the branch a multibranch piping as shown in Fig.
5, a coating ma-  15  pipe 1OA to return the surplus coating material in
the terial and then air are fed from a start end 6 of a main  branch pipe
1OA into the main pipe 1. Thereafter, the pipe 1, then upon detection that
the coating material  coating material in the main pipe 1 is fed to the
branch reached ends 11A, 11 B and 11C of branch pipes 10A,  pipe 1 OB and
these operations are repeated succes- 1OB, 10C, respectively, the ends 11A,
11B and 11C  sively,sothatthe branch pipes 10A, 1OB and 1OCare are closed
successively to complete the lining for the   20  twice-coated, that is,
the total lining time becomes branch pipes 10A, 10B, 10C, while the lining
opera-  longer. Consequently, itis difficultto complete the lin- tion is
continued for the main pipe 1 until the coating  ing within the pot life of
the coating material. material reaches a terminal end 2 of the main pipe.
In the method described in the above Japanese According to the lining
method described in Jap-  Patent Publication No. 55911/87, the change in
pres- anese Patent Laid-Open No. 175580/85, air is fed   25  sure is a very
small value, so in order to prevent the back from pipe ends 11 at which a
coating material  operator from overlooking such pressure change it is has
arrived in the same manner as in the method of  necessary to monitor the
pressure gauge, concen- the foregoing Laid-Open No. 175579/85.
trating his attention thereon at all times. But this is According to the
lining method described in Jap-  very difficult in a working site
frequenced by a lot of anese Patent Publication No. 8233/87, a coating ma-
30  persons. Means which employs a recorder is disad- terial and then air
are fed from the start end 6, and  vantageous in that the equipment cost is
high. when the coating material has reached the end 11A      In the method
described in the above Japanese of the branch pipe 1OA, the amount of air
fed from the  Patent Laid-Open No. 10707/87, the measurement of start end 6
is decreased and at the same time air is  a pressure change would be next
to impossible with- fed back from the end 11A to send back the coating   35
out an automatic recorder. The use of an automatic material.
recorder leads to an increase of cost. According to the lining method
described in Jap-   In the method described In the above Japanese anese
Patent Publication No. 55911/87, a coating ma-  Patent Publication No.
26830/87, the time required terial and then air are fed from the start end
6 and it  for lining each of the branch pipes 10A, 10B and 10C is detected
by a pressure gauge mounted in the end   40  is calculated before the
lining operation. But the time 11A of the branch pipe 1OA that the coating
material  required for the lining is influenced by various factors has
reached a branch point 12A, whereupon the feed  such as the temperature of
the coating material, the of air from the start end 6 is stopped, then the
coating  flow velocity of the air being fed and the temperature material
and air are fed from the end 11Ato effect lin-  thereof. So even if such
time is calculated before- ing for the inner surface of the branch pipe 10A
and   45  hand, it involves a large error, making it impossible to that of
the main pipe 1 which follows.             effect lining to a satisfactory
extent. Performing the According to the lining method described in Jap-
lining operation with a certain time delay is also dif- anese Patent
Publication No. 10707/87, a coating   ficult in working sites where there
are complicated material and then air are fed from the ends 11A, 11B
passages. and 11C of the branch pipes 10A, 10B and 10C, re-  50  Where the
main pipe 1 is very long, for example, spectively, and it is detected that
the coating material  in case of a main pipe 20 mm or so in bore and 20 m
has reached branch points 12A, 12B and 12C, by     or more in length, it
will take a long time for lining the measuring a change in pressure of
compressed air   main pipe I and so it becomes difficult to complete lin-
fed into the pipes, to complete lining.            ing within the pot life
of the coating material. According to the lining method described in Jap-
55  It is the object of at least preferred aspects of the anese Patent
Publication No. 26830/87, there are   present invention provide a lining
method capable of adopted different lining start timings for the branch
lining a multibranch piping having a long main pipe pipes 10A,1OB and
10Csothatthe lining operations  within the potlifeofa coating material
withoutleaving 2    



3                   EP 0 353 086 B1              4 uncoated areas or making
excessive repeated coat-  DESCRIPTION OF THE PREFERRED ing and also capable
of being practised easily without  EMBODIMENTS the need of using expensive
devices, etc. The present invention is a method for lining the    First, a
concrete example in case of the foregoing inner surface of multibranch
piping having a plurality   5   method (A) being selected will be described
below. of branch pipes branched from a main pipe, byfeeding   In the case
where a coating material and then air a coating material and air into the
pipes from an end  are fed from one end of a pipe to effect lining up to
the portion of the main pipe or of a branch pipe.      other end of the
pipe, the coating material will ad- For lining the main pipe, a coating
material and  vance at a fixed speed through the pipe if conditions then
air are fed into the main pipe from a start end   10  such as the
temperature of the coating material, that portion thereof, and when the
coating material is dis-  of the pipe and the flow velocity of the air
being fed charged from a terminal end of the main pipe, it is as-  etc. are
the same. And it turned out as a result of ex- sumed that the lining is
completed. Or the lining op-  periment thatthe advancing speed of the
coating ma- eration is separated into a step wherein the coating  terial
was almost the same if the above conditions material and air are fed from
the start end portion of  15  were the same even at different pipe bores.
The fore- the main pipe up to end portions of branch pipes   going method
(A) is based on such finding. The along, eg halfway in the main pipe and a
step wherein  amount of a coating material is 100 g to 300 g per me- the
coating material and air are fed from the branch  ter of a 1-inch pipe. The
amount of air is selected to pipe end portions halfway in the main pipe up
to the  give a flow velocity of 50 to 200 m/sec in terms of at- terminal
end of the main pipe.                20   mospheric pressure. The lining
for branch pipes is performed for each of the branch pipes by feeding a
coating material and  Embodiment 1 air. As means for detecting a completion
of lining of re- spective branch pipes there is adopted one of the fol-
According to this embodiment 1, as shown in Fig. lowing methods (A) or (B):
25  1, in lining the inner surface of a multibranch piping (A) the lining
for a main pipe is performed and the  having a plurality of branch pipes 10
branched from a lining speed required in the main pipe lining is cal-  main
pipe 1, by feeding a coating material and air into culated, then the length
of a branch pipe to be  the piping, first the coating material and then air
are subjected to lining is divided by the said lining
fedfromastartend6ofthemain pipe I toeffectlining speed to obtain an
estimated lining time for the   30  for the pipe inner surface up to a
terminal end 2 of the branch pipe, and a coating material is fed from an
main pipe 1. At the same time, the time required for end portion of the
branch pipe and air is fed for a  lining from the start end 6 of the main
pipe 1 up to the time a little longer than the said estimated lining
terminal end 2 thereof is measured and the lining time;
speed is calculated on the basis of the lining time thus (B) the coating
material and then air are fed from   35   measured. Then, the coating
material and then air are an end portion of a branch pipe,and a change in
fed from ends 11 of the branch pipes 10 under almost gas pressure in a main
pipe which change occurs  the same conditions as in the lining from the
start end upon arrival of the coating material at the con-  6 of the main
pipe 1 up to the terminal end 2 thereof. nection between the branch pipe
and the main   In this case, the feed of air is continued for a time a pipe
under the feed of airis detected by a pres-  40  little longer than the
time obtained by dividing the sure gauge, when it is judged that the lining
for  length from the end 11 of each branch pipe 10 up to the branch pipe is
completed;                   a branch point 12 by the lining speed in the
area from In the method (A) it is necessary that the lining  the start end
6 of the main pipe 1 up to the terminal for the main pipe be performed in
advance of the lin-  end 2 thereof, to thereby effect lining for the inner
ing forthe branch pipe, while in the method (B) it does  45  surfaces of
the branch pipes 10. not matter whether the lining for the main pipe is be-
When a coating material is fed from the start end fore or after the lining
for the branch pipes.     6 of the main pipe 6 and air fed toward the
terminal The following description is given by way of ex-  end 2 of the
main pipe, the coating material advances ample with reference to the
accompanying drawings,  at a fixed speed which depends on such conditions
as in which:-                                    50  the temperature of the
coating material, that of the Fig. 1 and 2 are explanatory views of an
embodi-  pipe, as well as the temperature and flow velocity of ment 1 of
the present Invention;               the air being fed etc., and reaches
the terminal end Fig. 3 is an explanatory view of an embodiment  2. 2 of
the present invention;                        It turned out that event if
the bore of each branch Fig. 4 is an explanatory view of an embodiment  55
pipe 10 was differentfrom that of the main pipe 1, the 3 of the present
invention;                     advancing speed of the coating material In
the branch Fig.5 is an explanatory view of a conventional lin-  pipe is
also substantially the same if the aforesaid ing method.
conditions were the same. Therefore, for a given 3    



5                   EP0353086B1                    6 length of the branch
pipes, indicated at 10A, 10B and  the coating material reached the terminal
end2of the 10C it is possible to calculate the time required forlin-  main
pipe 1 was 3 minutes and 30 seconds. ing each branch pipe 10. By pouring
the coating ma-   Next, the air hose 25A is removed from the end terial
from the end 11 of the branch pipe 10 and feed-  11A of the branch pipe 1OA
and the amount 290 g, of ing air from the end 11 for the calculated time,
it is   5   the coating material required for lining the pipe inner
possible to effect lining for the branch pipe 10 accu-  surface from the
end 11A up to the branch point 12A rately without making sure that the
coating material  is measured, then the coating material is poured in has
reached the branch point 12.                   that amount from the end 11A
into the branch pipe Fig. 1 shows an example in which the present in-  10A.
The air hose 25A is connected to the end 11A vention was applied to a water
supply piping in a mul-  10  and the valve 23A is opened to feed air. tiple
dwelling house. The pipes were all 3/4 inch in di-  In this case, the time
TA required for lining the ameter; the length from the start end 6 to the
terminal  branch pipe 10Afrom the end 11Ato the branch point end 2 was 14
m; and the branch pipes were all 3 m in  12A is calculated by the following
equation: length.
[err] As preparations for the lining, a water meter is re-  15
L moved from the terminal end 2 of the main pipe 1,  where cocks are
removed from the start end 6 of the main  a:   safety factor, usually 1.2
to 1.5 pipe 1 and also from ends 11A, 11B and 11C of the  L:   length from
the end 6 to the terminal end 2 branch pipes 1OA, 10B and 10C,
respectively, then  LA:  length from the end 11A to the branch point
connection pipes are connectedto the startend 6 and   20  12A the ends 11A,
11B and 11C so that their openings   T:   timerequiredforliningfromtheend
uptothe face upwards, which openings are each formed to         terminal
end 2 permit an air hose to be attached thereto and detach-  In this case,
TA= 1.5 x 3/14 x 210" = 68" ed therefrom. To an air hose 25 connected to
the start  Upon lapse of TA second after the opening of the end 6 of the
main pipe 1 there are connected a pres-  25  valve 23A, the valve 23A is
closed to terminate the lin- sure gauge 24 and a valve 23, while to air
hoses 25A,  ing for the branch pipe 10A. 25B and 25C connected
respectivelytothe ends 1A,      Further, as far as possible, the
temperature of 11B and 11C of the branch pipes 10A, 10B and 10C  the
coating material forthe branch pipe 1OA is set at there are connected
pressure gauges 24A, 24B, 24C  the same as the temperature, [err], of the
coating and valves 23A, 23B, 23C, the valves 23, 23A, 23B   30  material
for the main pipe 1; the amount of air to be and 23C being connected to an
air compressor 20   fed is determined according to the inside diameter of
through a flow meter 22 and then through a dehumi-  the branch pipe 10A so
as to become substantially difier 21.
the same as the airfeeding rate, 2.20 [err]min, in the In lining, the
amount, 1340 g, a coating material  main pipe 1; and the other pipes are
also maintained comprising an epoxy resin as a main component and   35  at
the same temperature and air feed rate. hardener incorporated therein
required for lining from  Lining for the branch pipes 1OB and 10C is also
the start end 6 of the main pipe 1 up to the terminal  performed in the
same manner. end 2 thereof is measured using a measuring cup and   As a
result, there was formed a coating 0.3 - 2.0 the coating material is poured
in that amount into the  mm In thickness. main pipe at the start end 6
thereof.         40      In this embodiment, as compared with the lining
Then, the air hose 25 is connected to the start  method wherein the coating
material is fed from one end 6 and the valve 23 is opened to feed from the
point to effect lining for all of the main and branch start end 6 of the
main pipe 1 2.2 [err]/min of com-  pipes, the time required for the lining
is about half and pressed air which has been fed from the air compres-
thus very efficient. sor 20 and passed through the dehumidifier 21 and   45
In such a multibranch piping as shown in Fig. 1, the flow meter 22. In this
case, the valves 23A, 23B  when the inside diameter of the pipe 5 which
consti- and 23C of the air hoses 25A, 25B and 25C are kept  tutes a part of
the main pipe 1 is different from that closed,
of the main pipe 1, if air is fed from the end 6, the flow As a result, the
coating material advances toward  velocity of the air being fed will be
different between the terminal end 2 which is an opened of the main  50
the pipe 5 and the main pipe 1, thus different in air pipe 1, and is
discharged from the terminal end 2  feeding conditions. But this difference
may be ignor- while scarcely flowing into the branch pipes 1OA, 1OB  ed
when the main pipe 1 and the pie 5 are not greatly and 10C, whereupon the
valve 23 is closed to stop the  different in inside diameter or when the
pipe 5 is feed of air. A transparent hose is attached to the ter-  short.
minal end 2 to make sure with the naked eye that the  55  On the other
hand, when the inside diameter of coating material reached the terminal
end.         the main pipe 1 and that of the pipe 5 are greatly dif- During
the above lining operation, the time re-  ferent and the pipe 5 is long, an
air flow meter 22' Is quired from when the valve 23 was opened until when
provided between the pressure gauge 24 and the end 4    
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substantially fixed velocity of the air being  calculated because the
coating material advances fed in both the pipe 5 and the main pipe 1, as
shown  through the pipes at substantially the same speed if in Fig. 2, and
the lining speed (required time) at the  the above lining conditions are
the same. inner surface of the main pipe 1 is determined by      Fig. 3 is
explanatory view of an example in which feeding air from a branch pipe 10.
The airflow rate in   5   the present invention was applied to a water
supply the pipe 5 is determined as a difference between the  piping in a
multiple dwelling house. The main pipe 1 values on the flow meters 22 and
22'.              in this water supply piping is provided at an end por- In
lining a complicated multibranch piping, it is im-  tion thereof with a
pipe 5 which is a kind of a branch possible tojudge from the outside of the
building from  pipe, with branch pipes 1 OA,1OB 10C, 1 OD, I OE and where a
main pipe starts and where it terminates.  10  1OF being connected to the
main pipe 1 between the Therefore, the range of the main pipe is assumed to
pipe 5 and a terminal end 2 of the main pipe. The be from an
optionally-selected branch pipe up to a  pipes are all 3/4 inch in
diameter; the length from the branch pipe which is presumed to be farthest
there-  start end 6 to the branch pipe 12C is 15 m; and the from.
branch pipes are each 3 m in length. 15      As preparations for the
lining, in the same way as Embodiment 2
in the previous embodiment, a water meter is re- moved from the terminal
end 2 of the main pipe 1, According to this embodiment, in lining the inner
cocks are removed from the start end 6 of the main surface of a multibranch
piping having a main pipe I  pipe 1 and also from ends 11A-11F of the
branch and branch pipes branched therefrom by feeding a   20  pipes
IOA-10F, and connection pipes are connected coating material and then air
into the piping, first the  to the start end 6 and the ends 11A-11F so that
their coating material and then air are fed from the in pipe  openings face
upwards, which openings are each I to effect lining for the pipe inner
surface up to an end  formed to permit an air hose to be attached thereto
11 of a branch pipe 10 branched halfway from the   and detached therefrom.
To an air hose 25 connected main pipe 1, or the coating material and then
air are  25  to the start end 6 of the main pipe 1 there are con- fed from
the end 11 of the branch pipe 10 to effect lin-  nected a pressure gauge 24
and a valve 23, while to ing for the pipe inner surface up to a terminal
end 2  air hoses 25A-25F connected respectively to the of the main pipe 1.
Either method is adopted. At the  ends 11A-I F of the branch pipes 1 OA-1OF
there are same time, the time required for lining the pipe inner  connected
pressure gauges 24A-24F and valves surface is measured to calculate the
lining speed.  3o  23A-23F, the valves 23 and 23A-23F being connect- Then,
the lining for the other pipe inner surface as  ed to an air compressor 20
through a flow meter 22 well as the lining for another branch pipe 10 are
per-  and then through a dehumidifier 21. And a valve is formed
successively. In this case, the lining for the  mounted to the terminal end
2 of the main pipe 1. said another branch pipe 10 is effected byfeeding the
In lining, the amount, 1730 g, of a coating mate- coating material and then
air from the end 11 of the   35  rial comprising an epoxy resin as a main
component pipe under substantiallythe same conditions as in the  and a
hardetner incorporated therein required for lin- above lining operation in
which the lining time was  ing from the start end 6 up to the end IIC of
the measured. The feed of air is performed for a time a  branch pipe 10C is
measured using a measuring cup little longer than the time obtained by
dividing the  and the coating material is poured In that amount into length
from the end 11 of the branch pipe 10 up to the   40  the pipe. branch
point 12 by the lining time calculated above.   Then, the air hose 25 is
connected to the start When the coating material and then air are fed  end
6 and the valve 23 is opened to feed from the end from a start end 6 of the
main pipe I or from an end  6 of the pipe 5 2.2 Nm3/min of compressed air
which 1 C of a branch pipe 1OC branched halfway from the  has been fed from
the air compressor 20 and passed main pipe 1, the coating material advances
through   48  trough the dehumidifier 21 and the flow meter 22. In the pipe
at a fixed speed which depends on such con-  this case, the valves 23A,
23B, 23D, 23E, 23F in the ditions as the coating material temperature, pipe
tem-  branch pipes 1OA, 1OB, hOC, 1OD, 1OE, 1OF and the perature, as well
as the temperature and flow velocity  valve in the terminal end 2 of the
main pipe 1 are kept of the air being fed etc., and reaches the end 1 IC of
closed. the branch pipe IOC or the terminal end 2 of the main  so  As a
result, the coating material advances from pipe 1 to effect lining of the
pipe inner surface.  the start end 6 toward the end 11C of the branch pipe
In the above lining operation, the time required  10C, passes the branch
point 12C and is finally dis- for the lining is measured to calculated the
lining  charged formthe end 11Cwhilescarcelyflowing into speed.
the branch pipes 1OA, 10B and the pipe portion the Even when the pipes to
be lined are different in  56  terminal end 2 side, whereupon the valve 23
is dosed inside diameter, the time required for lining from ends  to stop
the feed of air. A transparent hose is attached IIA, 11B and 1ID-11Fof
branch pipes IOA, 10B, IOD-  to the end 11C to make sure with the naked eye
that IOF up to branch points 12A, 12B, 12D-12F can be   the coating
material reached the end 11C. 5    



9                   EP 0 353 086 B1                 10 During the above
lining operation, the time re-  portions for lining. quired from when the
valve 23 was opened until when    Although in the above embodiment lining
was the coating material reached the end 11C is meas-  performed
firstforthe start end side of the main pipe ured with a stopwatch.
1 from the start end 6 of the main pipe up to the end Then, the air hose
25A is removed from the end   5   11C of the branch pipe 1OC, the lining
may initially 11A of the branch pipe 1OAand the amount, 290g, of  coverfrom
the end 11Cof the branch pipe 10C up to the coating material required for
lining the pipe inner  the terminal end 2 of the main pipe 1. surface from
the end 11Aup to the branch point 12A     Further, the lining may be
performed by first lin- is measured and the coating material is fed in that
ing the pipe inner surface of either the start end side. amount from the
end 11A, then the air hose 25A Is  10  of the main pipe 1 or the terminal
end 2 side thereof, connected to the end 11A and the valve 23A is
subsequently lining the pipe inner surface of the opened to feed air.
other side and then lining the remaining branch pipe In this case, the
time, TA = 68 sec, required for  10. lining from the end 11Aof the branch
pipe 10A up to   In the present invention, as set forth above, first the
branch point 12A is calculated by the equation de-  15  the lining speed in
the main pipe 1 is calculated and scribed in Embodiment 1.
lining for the branch pipe 10 is performed at the said Then, the valve 23A
is closed upon lapse of TA  lining speed, so it is possible to effect
lining for the seconds after is was opened, to complete the lining  branch
pipe 10 even without making sure the arrival for the branch pipe 10A.
of the coating material at the branch point 12 of the Further, as far as
possible, the temperature of  20  branch pipe 10. Consequently, even If the
main pipe the coating material for the branch pipe 1 OA is held  1 and the
branch 10 are lined separately, the lining for at the same level as the
temperature, as a reference  the inner surface of the multibranch piping
can be temperature, of the coating material for the main pipe  completed
easily and that in a short time without leav- 1; the amount of air to be
fed is determined according  ing uncoated area or excessive repeated
coating and to the inside diameter of the branch pipe 10A so as   25
without using expensive devices, etc. to become substantially the same as
the air feeding    By dividing the main pipe 1 into lining portions, rate
in the main pipe 1; and the other pipes are also  carrying out lining fora
divided portion while calculat- maintained at the same temperature and
airfeed rate.  ing the lining speed and subsequently lining the other
Lining for the branch pipe 1 OB is also performed  portion of the main pipe
1 and the branch pipe 10, it in the same manner.
30  is possible to effect lining within the pot life of the Next, the valve
at the terminal end 2 of the main  coating material even for a pipe which
is long from the pipe 1 is removed, while the other valves are closed,
start end 6 up to the terminal end 2. then the coating material in an
amount determined      The following description is now provided about
according to the length of the pipe and then air are  an embodiment wherein
the foregoing method (B) is fed to effect lining for the pipe inner surface
from the   35  adopted. end 11C of the branch pipe 10C up to the terminal
end 2 of the main pipe 1. Further, also as to the branch  Embodiment 3
pipes 10D, 10E and 10F, lining is performed in the same manneras in the
liningforthe branch pipe 10A.     According to this embodiment, in lining
the inner In the above multibranch piping, if the start end   40  surface
of a multibranch piping having a plurality side of the main pipe 1 and the
terminal end 2 side  branch pipes 10 branched from a main pipe 1 byfeed-
thereof are different in conditions such as tempera-  ing a coating
material and then air into the multi- ture, etc., then at the time of
lining from the end 11C  branch piping, the coating material and then air
are of the branch pipe 10C up to the terminal end 2 of the  fed from an end
11 of the branch pipe 10 after or be- main pipe 1, the time required for
the lining is meas-  45  fore feeding the coating material and air into the
main ured in the same way as in the lining from the start  pipe 1 to line
the inner surface thereof, and a change end 6 of the main pipe 1 up to the
end 11C of the  in gas pressure in the main pipe 1 on an upstream branch
pipe 10C and the lining speed is calculated on  side of a branch point 12
of the branch pipe 10 (the the basis thereof. Subsequent lining for the
branch  connection between the main pipe 1 and the branch pipes 1 OD, 1OE
and 1OF is performed by feeding air  50  pipe 10) caused by arriving of the
coating material at for a time calculated on the basis of such lining speed
the branch point 12 is detected by a pressure gauge on the terminal end 2
side of the main pipe 1.     24 disposed upstream of the main pipe 1 to
complete The state and countermeasure in case of differ-  the lining for
the branch pipe 10. ent inside diameters of the pipe 5 and the main pipe
If the coating material and then air are fed from 1 in the multibranch
piping are the same as in the em-  55  an end 11A of one branch pipe 10A
after or before bodiment 1.                                        feeding
the coating material and air into the main pipe Where the main pipe 1 is
very long, exceeding 40  1 to effect lining forthe inner surface of the
main pipe, m, the main pipe may be divided into three or more  the coating
material will advance through the branch 6    



11                  EP0353086B1                     12 pipe 11A and reaches
a branch point 12A of the     nected to the terminal end 2 of the main pipe
1. branch pipe 1 OA.                                      The coating
material advances from the start end When the coating material has reached
the       6 toward the terminal end 2 of the main pipe 1 and branch point
12A, the gas pressure in the main pipe  reaches the terminal end 2 while
scarcely flowing into 1 on an upstream side of the branch point 12A in-   5
the branch pipes 10A-10C. That arrival is confirmed creases a little
instantaneously. This change in gas  with the naked eye to terminate the
lining forthe main pressure in the main pipe 1 is detected by the pres-
pipe 1. In this case, it is appropriate that the advanc- sure gauge 24
disposed upstream of the main pipe 1  ing speed of the coating material be
in the range of 1 to complete the lining for the branch pipe 10A.    to 4
m/min. Lining for the other branch pipes 10B and 10C is  10  Then, the air
hose 25A is removed from the end also performed in the same manner. Achange
in gas  11A of the branch pipe 1OA and the coating material pressure in the
main pipe 1 is detected by the pres-  is fed in an amount, 290 g, required
for lining the pipe sure gauge 24 disposed upstream of the main pipe 1
innersurfacefrom the end 11Aupto the branch point to complete the lining
for the branch pipes 10B and  12A, then the air hose 25A is connected to
the end 1 OC.                                         15   1 IA and the
valves 23, 23B and 23C are closed, while Fig. 4 is an explanatory view of
an example in  the valve 23Ais opened to feed airfrom the end 11A which the
present invention was applied to a water  at a rate of 2.2 Nm3/min. supply
piping in a multiple dwelling house. The main   Upon arrival of the coating
material at the branch pipe 1 in this water supply piping is provided at an
end  point 12A, the intra-pipe gas pressure on the up- portion thereof with
a pipe 5 which is a kind of a   20  stream side of the main pipe 1
increases a little (0.1- branch pipe, with branch pipes 10A, 10B and 10C
be-  1.0 kg/[err]) instantaneously and this is detected by Ing connected to
the main pipe 1 between the pipe 5  the pressure gauge 24 disposed upstream
of the and a terminal end 2 of the main pipe. The length from  main pipe 1
to terminate the lining for the branch pipe a start end 6 to the terminal
end 2 is 15 m; the length  10A. of each branch pipe is 3 m; and all the
pipes are 3/4  25  Also as to the other branch pipes 10B and 10C, inch in
diameter.                                  the coating material and then
air are fed from the As preparationsforthe lining, awatermeterisre-  ends
11B and IIC. That the coating material has moved from the terminal end 2 of
the main pipe 1,  reached the branch points 12B and 12C is detected cocks
are removed from an end of the pipe 5 (the start  by the pressure gauge 24.
end of the main pipe 1) 6 and also from one ends 11A-  30  Although in the
above embodiment the pipe por- 11C of the branch pipes 1OA-10C, and
connection    tion from the start end 6 of the main pipe 1 up to the pipes
are connected to the start end 6 and the ends  terminal end 2 thereof was
lined and then the branch 11A-11C so that their openings face upwards,
which  pipes 1 OA, 10B and 10C were lined successively, the openings are
each formed to permit an air hose to be  lining operation may be performed
by first lining the attached thereto and detached therefrom. To an air  35
branch pipes 1OA, 1OB, 1OC and thereafter lining the hose 25 connected to
the start end 6 of the main pipe  pipe portion from the start end 6 of the
main pipe 1 1 there are connected a pressure gauge 24 and a    up to the
terminal end 2 thereof. And there is no lim- valve 23, while to air hoses
25A-25C connected re-  itation on the order of lining for the branch pipes
10A, spectively to the ends 11A-11C of the branch pipes  10B, 10C. 1 0A-1
00 there are connected pressure gauges 24A-  40  Further, in the case where
the main pipe 1 is so 24C and valves 23A-23C, the valves 23 and 23A-23C
long that the lining operation from the start end 6 up being connected to
an air compressor 20 through a  to the terminal end 2 is difficult to be
completed within flow meter 22 and then through a dehumidifier 21.  the
potlife of the coating material, the lining operation For lining from the
main pipe 1 in this embodi-  maybe performed byfirstliningthe pipe
portionfrom ment, the amount, 1440 g, of a coating material re-  45  the
first end 6 of the main pipe 1 up to the end 11 of quired for lining from
the start end 6 up to the terminal  a branch pipe 10 and then lining the
pipe portion from end 2 of the main pipe 1 is measured using a meas-  the
end 11 of a branch pipe 10 positioned on the up- uring cup and the coating
material is poured in that  stream side close to the lined branch pipe 10
up to the amount into the pipe. The coating material is a mix-  terminal
end 2 of the main pipe 1. ture of an epoxy resin as a main component and a
50  In Fig. 4, a plurality of like portions such as the hardener.
branch pipes are indicated using such reference nu- Then, the air hose 25
is connected to the start  merals as 10A, 10B and 10C, but in the
description end 6 and the valve 23 is opened to feed from the  of the
specification, when no specifying is made to start end 6 of the main pipe 1
compressed air which  any of the branch pipes 10A, 10B and 10C, that is,
has been fed from the air compressor 20 and passed   55   when the branch
pipe concerned may be any of them, through the dehumidifier21 and the flow
meter 22. In  the branch pipe is expressed like a branch pipe 10. this
case, the valves 23A-23C in the branch pipes      According to this
embodiment, in lining the pipe 10A-10C are closed and a transparent hose is
con-  portion from the end 11 of a branch pipe 10 up to the 7    



13                  EP 0 353 086 B1                 14 branch point 12, the
arrival of the coating material at  ing is completed. the branch point 12
is detected by detecting a change in gas pressure in the main pipe 1 on the
upstream  3. Alining method according to Claim 1, wherein the side of the
branch point 12, and this detection is ef-  lining for the main pipe is
performed in a divided fected by the pressure gauge 24 disposed on the up-
5  manner into lining steps of lining the pipe portion stream side.
Therefore, the completion of lining in   from a start end portion of the
main pipe up to an each branch pipe 10 can be detected by one or more
end portion of a branch pipe branched from the pressure gauges 24, and even
when the branch pipes     main pipe and a lining step of lining the pipe
por- 10 are not as illustrated in the drawings, for example,  tion from the
end portion of said branch pipe up even when they cross each other, it is
possible to ef-  10  to a terminal end portion of the main pipe. fect
lining for the multibranch piping easily by a small number of workers and
that accurately without over-  4. A lining method according to claim 1, 2
or 3 looking. Further, since the main pipe 1 and each       wherein the gas
pressure to be detected by the branch pipe 10 are subjected to lining
separately, it is  pressure gauge in the said method (B) is the gas
possible to prevent the likelihood of there remaining   15  pressure in the
main pipe portion located up- uncoated area and also prevent the reduction
of the    stream of the branch point of the branch pipe. pipe diameter
caused by repeated coating. PatentansprUche Claims
20 1. Verfahren zum Ausklelden der Inneren OberflW- 1. A method for lining
the inner surface of multi-     che von mehrfach verzwelgten Rohren mit
einem branch piping having a main pipe and a plurality   Hauptrohr und
einer Anzahl von Verzweigungs- of branch pipes branched from the main pipe
by     rohren, die von dem Hauptrohr abzwelgen, durch feeding a coating
material and then air into the   25  Einspeisen eines
Beschichtungsmaterials und piping from an end portion of either the main
pipe  dann Luft in die Rohre von elnem Endabschnitt, or any branch pipe,
characterized in that the lin-  entweder des Hauptrohres oderjedes
Zweigroh- ing for the branch pipes is performed by the feed  res, of the
coating material and air for each of the    dadurch gokennzeichnet, daB
branch pipes and that as means for detecting   30  die Beschichtung
derZweigrohre ausgef0hrtwird completion of lining of respective branch
pipes    durch das Einspeisen des Beschichtungsmateri- there is adopted one
of the following methods (A)  als und der Luft fOrjedes der Zweigrohre, und
dal and (B):                                           zum Erkennen der
Beendigung der Beschichtung (A) the main pipe is subjected to lining and
the  derjeweiligen Zwelgrohre eines der beiden nach- lining speed in the
main pipe lining is calculat-  36  stehenden Verfahren (A) und (B)
angewendet ed, then the length of a branch pipe to be sub-  wird: jected to
lining is divided by said lining speed   (A) Das Hauptrohr wird der
Beschichtung un- to obtain an estimated lining time for the
terworfen und die Beschichtungsgeschwin- branch pipe, and the coating
material is fed       digkelt bei der Beschichtung des Hauptrohrs from an
end portion of the branch pipe and   40    wird berechnet, dann wird die
LAnge eines then air is fed for a time a little longer than    Zweigrohres,
das zu Beschichten ist, durch said estimated lining time,
die Beschichtungsgeschwindigkeit dividiert, (B) the coating material and
then air are fed      umeinegeschitzteBeschichtungszeitfiurdas 1    from an
end portion of a branch pipe and a          Zweigrohr zu erhalten und das
Beschich- change in gas pressure in the main  45             tungsmaterial
wird von einem Endbereich des pipe,which change occurs upon arrival of the
Zweigrohres zugefihrt und dann wird Luft fOr coating material at a branch
point as the con-     eine Zeit, die etwas linger dauert als die ge-
nection between the branch pipe and the            schitzte
Beschichtungszeit eingespeist, main pipe under the feed of air is detected
by     (B) das Beschichtungsmaterial und dann Luft a pressure gauge, when
it is judged that the   50  werden von einem Endbereich sines Zweig- lining
for the branch pipe is completed.           rohres eingespeist und sine
Anderung des Gasdrucks in dem Hauptrohr, die beim Ein- 2. Alining method
according to Claim 1, wherein the       treffen des Beschichtungsmaterials
an einem lining for the main pipe is performed by feeding
Verzweigungspunkt auftritt, wenn die Verbin- the coating material and then
air into the main  55   dung zwischen dem Zweigrohr und dem pipe from a
start end portion of the main pipe, and   Hauptrohr beim Zufuhren von Luft
durch ei- upon discharge of the coating material from a ter-    non
Druckmesser erfalit wird, minal end of the main pipe it isjudged thatthe
lin-   beim Feststellen, daB die Beschichtung fOr 8    13
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branch point 12, the arrival of the coating material at  ing is completed.
the branch point 12 is detected by detecting a change in gas pressure in
the main pipe 1 on the upstream  3.
AliningmethodaccordingtoClaim1,whereinthe side of the branch point 12, and
this detection is ef-  lining for the main pipe is performed in a divided
fected by the pressure gauge 24 disposed on the up-   5  manner into lining
steps of lining the pipe portion stream side. Therefore, the completion of
lining in    from a start end portion of the main pipe up to an each branch
pipe 10 can be detected by one or more     end portion of a branch pipe
branched from the pressure gauges 24, and even when the branch pipes
main pipe and a lining step of lining the pipe por- 10 are not as
illustrated in the drawings, for example,  tion from the end portion of
said branch pipe up even when they cross each other, it is possible to ef-
10  to a terminal end portion of the main pipe. fect lining for the
multibranch piping easily by a small number of workers and that accurately
without over-  4. A lining method according to claim 1, 2 or 3 looking.
Further, since the main pipe 1 and each       wherein the gas pressure to
be detected by the branch pipe 10 are subjected to lining separately, it is
pressure gauge in the said method (B) is the gas possible to prevent the
likelihood of there remaining   15  pressure in the main pipe portion
located up- uncoated area and also prevent the reduction of the    stream
of the branch point of the branch pipe. pipe diameter caused by repeated
coating. Patentansprriche Claims                                         20
1. Verfahren zum Auskleiden der inneren Oberfl'- 1. A method for lining the
inner surface of multi-     che von mehrfach verzweigten Rohren mit einem
branch piping having a main pipe and a plurality    Hauptrohr und einer
Anzahl von Verzweigungs- of branch pipes branched from the main pipe by
rohren, die von dem Hauptrohr abzweigen, durch feeding a coating material
and then air into the   25  Einspeisen eines Beschichtungsmaterials und
piping from an end portion of either the main pipe  dann Luft in die Rohre
von einem Endabschnitt, or any branch pipe, characterized in that the lin-
entweder des Hauptrohres oder jedes Zweigroh- ing for the branch pipes is
performed by the feed   res, of the coating material and air for each of
the     dadurch gekennzelchnet, daS branch pipes and that as means for
detecting   30   die Beschichtung derZweigrohre ausgefuhrtwird completion
of lining of respective branch pipes     durch das Einspeisen des
Beschichtungsmateri- there is adopted one of the following methods (A)
als und der Luftfirjedes der Zweigrohre, und dall and (B):
zum Erkennen der Beendigung der Beschichtung (A) the main pipe is subjected
to lining and the  derjeweiligen Zweigrohre eines der beiden nach- lining
speed in the main pipe lining is calculat-  35  stehenden Verfahren (A) und
(B) angewendet ed, then the length of a branch pipe to be sub-  wird;
jected to lining is divided by said lining speed    (A) Das Hauptrohr wird
der Beschichtung un- to obtain an estimated lining time for the
terworfen und die Beschichtungsgeschwin- branch pipe, and the coating
material is fed        digkeit bei der Beschichtung des Hauptrohrs from an
end portion of the branch pipe and   40     wird berechnet, dann wird die
Lange sines then air is fed for a time a little longer than
Zweigrohres, das zu Beschichten ist, durch said estimated lining time,
die Beschichtungsgeschwindigkeit dividiert, (B) the coating material and
then air are fed       um einegeschatzte BeschichtungszeitfOrdas from an
end portion of a branch pipe and a          Zweigrohr zu erhalten und das
Beschich- change  in gas pressure in the main  45            tungsmaterial
wird von einem Endbereich des pipe,which change occurs upon arrival of the
Zweigrohres zugef0hrt und dann wird Luft fur coating material at a branch
point as the con-      eine Zeit, die etwas Iinger dauert als die ge-
nection between the branch pipe and the             schAtzte
Beschichtungszeit eingespeist, main pipe under the feed of air is detected
by     (B) das Beschichtungsmaterial und dann Luft a pressure gauge, when
it is judged that the   50   werden von einem Endbereich eines Zweig-
lining for the branch pipe is completed.           rohres eingespeist und
eine Anderung des Gasdrucks in dem Hauptrohr, die beim Emn- 2. Alining
method according to Claim 1, wherein the       treffen des
Beschichtungsmaterials an einem lining for the main pipe is performed by
feeding       Verzweigungspunkt auftritt, wenn die Verbin- the coating
material and then air into the main  55   dung zwischen dem Zweigrohr und
dem pipe from a start end portion of the main pipe, and    Hauptrohr beim
Zufuhren von Luft durch ei- upon discharge of the coating material from a
ter-     nen Druckmesser erfalt wird, minal end of the main pipe it
isjudged thatthelin-     beim Feststellen, daM die Beschichtung fur    15
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Zweigrohr beendet ist.                           temps I6gerement plus long
quo ledit temps estimb de recouvrement. 



2. Beschichtungsverfahren nach Anspruch 1, bei             (B) On onvoie du
mat6riau de recouvrement dem das Beschichten des Hauptrohres durch Zu-
puis de l'air par une partie d'extr6mitb d'une fuhren des
Beschichtungsmaterials und dann der   5     canalisation derivAe ; on
detecte, grace a une Luft in das Hauptrohr von einen Anfangsrandab-
jauge de pression, une modification de la schnittdes
Hauptrohresausgefuhrtwird, undauf-           pression du gaz dans la
canalisation principa- grund des Auslassons des Beschichtungsmateri-
le, modification qui se produit lorsque 1s me- als aus einem Endabschnitt
des Hauptrohres die         teriau de recouvrement arrive, sous l'effet de
Beschichtung als beendet bewertet wird.     10         l'envol d'air, au
niveau d'un point de branche- ment comme la liaison entre la canalisation
3. Beschichtungsverfahron nach Anspruch 1, bei             principals et la
canalisation dbriv6e ; on juge dem die Beschichtung fOr das Hauptrohr in
Be-          alors que le recouvrement de la canalisation
schichtungsschritte geteilter Weise ausgefuhrt         deriv6e est termine.
wird, wobei der Rohrabschnitt von einem An-  15 fangsrandbereich des
Hauptrohrs bis zu einem     2. Procbd6 de recouvrement selon la
revendication Endbereich oines Zweigrohres, des von dem            1, dans
lequel on rMalise le recouvrement de la Hauptrohr abzweigt, ausgefuhrt
wird, und in ei-      canalisation principale en envoyant du mat6riau nem
Beschichtungsschritt, bei dem der Rohrab-        de recouvrement, puis de
l'air, dens la canalisa- schnitt von dem Endbereich des Zweigrohres bis  20
tion principale depuis une extrbmitb d'entree de zu einem Endrandbereich
des Hauptrohres be-          la canalisation principale, et on juge quo le
recou- schichtet wird.                                     vrement est
terminb lorsque le materiau de re- couvrement sort par l'extrbmite
terminale de la 4. Beschichtungsverfahren nach den Anspruchen
canalisation principalo. 1, 2 oder 3, bei dem der von dem Druckmesser  25
in dem Verfahren (B) zu erfassende Gasdruck in   3. Procbd6 de recouvrement
selon la revendication dem Hauptrohrabschnitt ist der Gasdruck, der
1, dens lequel le recouvrement de la canalisatlon aufstromseitig von dem
Abzweigungspunkt der          principalo est fait par etapes, en recouvrant
la Zweigleitung liogt.                                  partie de
canalisation qui va de l'extrbmite d'en- 30      trbe de la canallsation
principalo jusqu'A une par- tie d'extremitb d'une canalisetion derivee
partant Revendications                                          de la
canalisation principale, et on recouvrant la partie de canalisation qui va
de la partie d'extre- 1. Procbd6 pour recouvrir la surface interieure
mite de ladite canalisation derivee jusqu'A l'extrb- d'une canalisation A
branches multiples, compor-  35  mite terminate de la canalisation
principale. tant une canalisation principale et une pluralite de
canalisations deriv6es qui partent de la canalisa-  4. Procedb de
recouvrement selon la revendicatlon tion principale, en envoyant un
materiau de re-      1, 2 ou 3, dens loquel la pression de gaz A dbtec-
couvrement puis de l'air dens la canalisation, de-   ter par la jauge de
pression de ladite m~thode (B) puis une partie d'extrbmite de la
canalisation   40  est la presslon de gaz dens la partie de canallsa-
principale ou de n'importe quello canalisation de-   tion principale situee
en amont du point de bran- rivee, caracterise en ce que le recouvrementdes
chement de la canalisation d6rivee. canal isations derivbes est rbalise en
envoyant du materiau de recouvrement et de l'air pour chaque canalisation
dbrivee, et en ce quo le moyen pour  45 dbtecter quo le recouvrement des
canalisations dbrivees respectives est termine correspond A l'une des met
hodes A et B suivantes: (A) le recouvrement est effectue dens la cana-
lisation principale, et on calcule la vitesse de   50 recouvrement de la
canalisation principale; on divise ensuite la longueur de la canalisa- tion
derivee que l'on veut recouvrir par ladite vitesse de recouvrement, pour
obtenir un temps estimA de recouvrement de Is canalisa-  55 tion dbriv~e ;
on envoie le matbriau de recou- vrement depuis une partie d'extremite de la
canalisation dbrivbe, puis de l'air, pendant un 9    


