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ABSTRACT OF THE DISCLOSURE

Apparatus and methodology for installing and curing of "Cured-in-place” pipe, mounted
unitarily as a mobile unit having a pressurization system such as a low pressure-high
volume blower system, a low-NOx burner system, a power system such as a hydraulic

reservoir, electrical and/or motor driven, and a burner chamber system.
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TITLE: CURED-IN-PLACE PIPE UNIT AND REHABILITATION

BACKGROUND

0001} Technical Field: The subject matter generally relates to an apparatus and
methods in the field of cured-in-place-pipe installation for reconstruction of pipeline(s)

and conduit(s).

[0002] Needs exist for the repair and/or rehabilitation of pipeline(s) and conduit(s).
One such technique for accomplishing same is referred to as “Cured-in-place” pipe or
“‘CIPP”. “Cured-in-place” pipe has the advantage of being a trenchless technique for
repair and/or rehabilitation of pipeline(s) and/or conduit(s) that is either leaking or
structurally unsound. Normally Cured-in-place pipe (initially as a liner installed as it Is
wet out on site) is installed into the existing pipe/conduit in one of two ways. The first is
by pulling a resin-impregnated flexible tube into place ("Pulled-in-Place”) for curing-in-
place of, typically, a thermosetting resin pipe. The second is by inverting or inversion of
the typically resin-impregnated flexible tube/pipe/conduit under pressure for curing-in-
place of the typically resin-impregnated tube). Sometimes the liner can be installed
through a manhole or other pre-existing access point. After installation the liner must be
cured for a sufficient period of time. This application hereby incorporates by reference
the disclosure, teachings and/or drawings of US Patent No. 7,131,791, German Patent
No. DE212006000006, US Patent No. 6,708,728 and US Patent No. 6,679,293 as

examples of “CIPP” apparatus, technigues and methods.

[0003] The pulled-in-place method generally includes impregnating a coated lining
tube with resin and pulling this lining tube (liner) into the existing pipe. Next, the liner is
expanded, generally by inflating a bladder with water or air. Then, the resin IS cured by
applying heat (such as, for example, by steam, hot water, or lamps pulled through the
liner). Pulled-in-place liners typically have exterior and interior coatings to hold the resin

In the flexible tube during the impregnation process and to prevent the loss of resin

during the pulling/insertion step(s).
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0004} The inversion method generally includes inverting a resin-impregnated liner
tube through the existing pipe. The liner tube is essentially pushed inside-out using
water or air pressure. The outside of inverted liners are coated to hold the resin, but
during installation the coating is inverted with the liner and serves as a coating on the
inside of the liner with the wet resin now on the exterior of the liner. The process and
system may vary depending on whether water or air pressure is used to invert the liner.
The curing step may be performed by circulating hot water through recirculation hoses

In the liner tube or by introducing or circulating controlled steam.

BRIEF SUMMARY
[0005] Apparatus and methodology for installing and curing of “Cured-in-place” pipe,
mounted unitarily as a mobile unit having a pressurization system such as a low

pressure-high volume blower system, a low-NOx burner system, a power system such

as a hydraulic reservoir, electrical and/or motor driven, and a burner chamber system.

BRIEF DESCRIPTION OF THE FIGURES

[0006] The exemplary embodiments may be better understood, and numerous
objects, features, and advantages made apparent td those skilled in the art by
referencing the accompanying drawings. These drawings are used to illustrate only
exemplary embodiments, and are not to be considered limiting of its scope, for the
disclosure may admit to other equally effective exemplary embodiments. The figures
are not necessarily to scale and certain features and certain views of the figures may be

shown exaggerated in scale or in schematic in the interest of clarity and conciseness.

[0007] Figure 1 depicts a perspective view of an exemplary embodiment of a unit
used for installation and curing of "Cured-in-place” pipe.

Figure 2 depicts another perspective view of an exemplary embodiment of the

unit.
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Figure 3 depicts another perspective view of an exemplary embodiment of the
unit.

Figure 4 depicts another perspective view of an exemplary embodiment of the
unit.

Figure 5 depicts a breakaway perspective view of an exemplary embodiment
of the low pressure-high volume blower system.

Figure 6 depicts a breakaway perspective view of an exemplary embodiment
of the burner system.

Figure 7 depicts a breakaway perspective view of an exemplary embodiment
of the pumping system.

Figure 8 depicts a breakaway perspective view of an exemplary embodiment
of the steam separator system.

Figure 9 depicts a breakaway perspective view of an exemplary embodiment
of the firebox.

Figure 10 depicts a breakaway perspeCtive view of an exemplary embodiment
of a toolbox.

Figure 11 depicts a breakaway perspective view of an exemplary embodiment
of the manifold enclosure. |

Figure 12 depicts a breakaway perspective view of an exemplary embodiment
of the hydraulic reservorr.

Figure 13 depicts a breakaway perspective view of an exemplary embodiment

of the burner chamber system.
Figure 14 depicts a perspective view of a second exemplary embodiment of a

unit used for installation and curing of “Cured-in-place” pipe.
Figure 15 depicts another perspective view of the second exemplary
embodiment of the unit.

Figure 16 depicts another perspective view of the second exemplary
embodiment of the unit.
Figure 17 depicts another perspective view of the second exemplary

embodiment of the unit.
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Figure 18 depicts a breakaway perspective view of an exemplary embodiment
of the compressor system.

Figure 19 depicts a breakaway perspective view of an exemplary embodiment
of the burner system.

Figure 20 depicts a breakaway perspective view of an exemplary embodiment
of the pumping system.

Figure 21 depicts a breakaway perspective view of an exemplary embodiment
of the steam separator system.

Figure 22 depicts a breakaway perspective view of an exemplary embodiment
of the firebox.

Figure 23 depicts a breakaway perspective view of an exemplary embodiment
of a toolbox.

Figure 24 depicts a breakaway perspective view of an exemplary embodiment
of the manifold enclosure.

Figure 25 depicts a breakaway perspective view of an exemplary embodiment
of the hydraulic reservolr.

Figure 26 depicts a breakaway perspective view of an exemplary embodiment

of the burner chamber system.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENT(S)

[0008] The description that follows includes exemplary apparatus, methods,
technigques, and instruction sequences that embody techniques of the inventive subject
matter. However, it is understood that the described exemplary embodiments may be

practiced without these specific details.

[0009] Referring to Figures 1-4, a unit 10 I1s shown which may, for example, be
mounted on a vehicle or mobile 12 having a bed 14. The unit 10 Is generally a propane
burning steamer with low nitrous-oxide exhaust used for the reconstruction of pipelines
and conduits by the pulled-in-place or inversion installation of a resin-impregnated,

flexible fabric tube into an existing conduit and secondarily inflated through the inversion
4
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of a calibration hose by the use of a hydrostatic head or air pressure. The resin may be
cured by circulating hot water or by the introduction of controlled steam into the tUbe.
When cured, the finished cured-in-place 'pipe will be continuous and tight fitting. This
reconstruction process may be used in a variety of gravity and pressure applications
such as sanitary sewers, storm sewers, process piping, electrical conduits, and
ventilation systems. The unit 10 may have a rear portion or sub frame 16 of the bed 14,
a front portion or sub frame 17 of the bed 14, and a mid-portion or sub frame 18 of the

bed 14.

[0010] In an exemplary embodiment referring to Fig. 5, a pressurization system In
the form of a low pressure-high volume blower system 20 may be mounted at the rear
portion 16 of the bed 14. The low pressure-high volume blower system 20 generally
has a low pressure-high volume blower 22, a bypass control valve 24, a cool-off control
valve 26, and an air cooler 28. The low pressure-high volume blower 22 may, for
example, be a 750 cubic-foot-per-minute (CFM) hydraulically, electrically and/or motor
driven low pressure-high volume blower 22 to supply air or the like for the process of
installing the CIPP liner. The bypass control valve 24 allows a controller to bypass the
air cooler 28 thereby allowing hot air to air steam mixture. The cool-off control valve 26
allows a controller to cool off air from low pressure-high volume blower 22 for use in the

CIPP liner cooldown process. The air cooler 28 is used to cool down air incoming from

the low pressure-high volume blower 22.

[0011] In an exemplary embodiment referring to Fig. 6, a burner system 30 may be
mounted at the front portion 17 of the bed 14. The burner system 30 generally has a
burner 32, a vaporizer 34 (not directly shown in Fig. 6 or see Fig. 19), a supply tank 36
(not directly shown or see Fig. 19), and a heat exchanger system 37 generally including

a first heat exchanger 38, plus a second heat exchanger 39. The burner 32 may, for

example, be a 4.2 MBTU low NOx (nitrogen oxide) burner 32 for providing heat to

the heat exchanger system 37. The vaporizer may, for example, be a liquid propane

vaporizer to provide gaseous propane to the burner 32. The supply tank 36 may, for

example, be a liquid propane supply tank 36 for supplying propane to the burner 32.

d
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The heat exchanger system 37 generally includes the first heat exchanger 38 as a

helical heat exchanger, plus the second heat exchanger 39 as an economizer. The

heat exchanger system 37 is used in the creation of steam.

[0012] In an exemplary embodiment referring to Fig. 7, a pumping system 40 may be
mounted proximate a mid-portion or sub frame 18 of the bed 14. The pumping system
40 generally includes a water pump 42, a strainer 44, a steam trap 46 and a steam
separator 48. The water pump 42 is preferably a high pressure water pump to, in one
exemplary embodiment, supply water to the coil or heat exchangers 38 & 39 at six
gallons-per-minute at 850 rotations-per-minute (such as, for example, a high pressure
water pump sold under the brand CAT PUMPS). The strainer 44 is in line with the
pump 42 and in one example is a basket strainer used to remove debris for water. The
steam trap 46 is in line with the steam separator 48 and is used to collect condensate
from the steam separator 48 and return to the water supply tank 52. The steam
separator 48 aids in removing water particles from the steam in order to provide

relatively dryer steam to and during the CIPP liner curing process.

[0013] In an exemplary embodiment referring to Fig. 8, a steam separator system 50
may be mounted proximate the mid-portion or sub frame 18 of the bed 14. The steam
separator system 50 generally includes the steam separator 48, a water supply tank 52,
a steam throttle valve 53, a steam bypass valve 54, a steam discharge valve 55, a tank
return valve 56, and a control station 58 (not directly shown in Fig. 8 or see Fig. 21).
The water supply tank 52 is in line with the steam trap 46 at an outlet 52a and in line
with the tank return valve 56 at the inlet 52b. The water supply tank 52 may, for
example, supply fresh water with a capacity of 750 gallons. The steam throttle valve 53
allows steam to enter in order to create an air steam mixture. The steam bypass valve
54 is in line with and aids the steam throttle valve 53 to bypass excess steam to |
atmosphere. The steam discharge valve 55 is in line with the steam bypass valve 54
and the steam separator 48, and allows steam to enter into a steam separator 48
manifold 49. The tank return valve 56 is in line with the steam discharge valve 55 and is

used in a pre-steam process to cycle water until sufficient temperatures are reached for

6
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the creation of steam. The control station 58 is generally a control station 58 for

operation of the unit 10 for CIPP processes.

[0014] In an exemplary embodiment referring to Fig. 9, a firebox 60 may be mounted
proximate and above the burner 32 and/or burner system 30. The firebox 60 may
include an exhaust lid 62. The exhaust lid 62 is for use when the CIPP unit 10 is not In
operation to keep debris out of the firebox 60. The exhaust lid 62 may include a hinged

arm 64 for selective opening and closing of the exhaust lid 62.

[0015] In an exemplary embodiment referring to Fig. 10, toolbox(es) 70 may be
mounted in one or more locations around or proximate the bed 14. The toolbox(es) 70

is/are mounted around the unit 10 to provide storage space for various tools needed for

helpful for operation of the unit 10.

[0016] In an exemplary embodiment referring to Fig. 11, a manifold enclosure 80
may be mounted above and proximate the manifold 82 (or the pumping system 40 and
the steam separator system 50) and generally above the mid-portion 18 of the bed 14.

The manifold enclosure 80 keeps debris off of the manifold 82.

[0017] In an exemplary embodiment referring to Fig. 12, a power system as a
hydraulic reservoir or tank 90 may be mounted to the bed 14 and beneath it. The
hydraulic reservoir 90 is used for containing and maintaining optimal hydraulic fluid

operating temperatures for operation of hydraulically powered features of the unit 10.

[0018] In an exemplary embodiment referring to Fig. 13 which relates to Figure 9, a
burner chamber system 100 is mounted proximate and around the burner 32 and/or
burner system 30 above the bed 14. The burner chamber system 100 includes a burner
chamber 102, an air cylinder 104 and a burner chamber top 106. The burner chamber
102 is used to container burner flame around the burner system 30 including the burner
32 and the heat exchanger system 37. The air cylinder 104 is used to open the burner
chamber lid or exhaust lid 62 from the firebox 60 during operations. The air cylinder
104 is part the hinged arm 64 for selective opening and closing of the exhaust lid 62.

The burner chamber top 106 is part of the firebox 60 and is used to relieve the system
7
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of exhaust gasses and maintain slight backpressure on the burner 32 for optimal firing

conditions.

[0019] Referring to Figures 14-17 a unit 10 is shown which may, for example, be
mounted on a vehicle or mobile 12 having a bed 14. The unit 10 is generally a propane
burning steamer with low nitrous-oxide exhaust used for the reconstruction of pipelines
and conduits by the pulled-in-place or inversion installation of a resin-impregnated,
flexible fabric tube into an existing conduit and secondarily inflated through the inversion
of a calibration hose by the use of a hydrostatic head or air pressure. The resin may be
cured by circulating hot water or by the introduction of controlied steam into the tube.
When cured, the finished cured-in-place pipe will be continuous and tight fitting. This
reconstruction process may be used in a variety of gravity and pressure applications
such as sanitary sewers, storm sewers, process piping, electrical conduits, and
ventilation systems. The unit 10 may have a rear portion or sub frame 16 of the bed 14,
a front portion or sub frame 17 of the bed 14, and a mid-portion or sub frame 18 of the
bed 14.

[0020] In an exemplary embodiment referring to Fig. 18, a pressurization system in
the form of a compressor system 20a (e.g. a high pressure air compressor 20a) may be
mounted at the rear portion 16 of the bed 14. The compressor system 20a generally
has a compressor 22a, a bypass control valve 24, a cool-off control valve 26, and an air
cooler 28. The compressor 22a may, for example, be a 650 cubic-foot-per-minute
(CFM) hydraulically, electrically and/or motor driven compressor 22a to supply air or the
ike for the process of installing the CIPP liner. The bypass control valve 24 allows a
controller to bypass the air cooler 28 thereby allowing hot air to air steam mixture. The
cool-off control valve 26 allows a controller to cool off compressed air from compressor
22a for use in the CIPP liner cooldown process. The air cooler 28 is used to cool down

air incoming from the compressor 22a.

[0021] In an exemplary embodiment referring to Fig. 19, a burner system 30 may be
mounted at the front portion 17 of the bed 14. The burner system 30 generally has a

burner 32, a vaporizer 34, a supply tank 36, and a heat exchanger system 37 generally
8
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iIncluding a first heat exchanger 38, plus a second heat exchanger 39. The burner 32
may, for example, be a 4.2 MBTU low NOx burner 32 for providing heat to the heat

exchanger system 37. The vaporizer 34 may, for example, be a liquid propane
vaporizer 34 to provide gaseous propane to the burner 32. The supply tank 36 may, for
example, be a liquid propane supply tank 36 for supplying propane to the burner 32.
The heat exchanger system 37 generally includes the first heat exchanger 38 as a
helical heat exchanger, plus the second heat exchanger 39 as an economizer. The

heat exchanger system 37 is used in the creation of steam.

[0022] In an exemplary embodiment referring to Fig. 20, a pumping system 40 may
be mounted proximate a mid-portion or sub frame 18 of the bed 14. The pumping
system 40 generally includes a water pump 42, a strainer 44, a steam trap 46 and a
steam separator 48. The water pump 42 is preferably a high pressure water pump to, in
one exemplary embodiment, supply water to the coil or heat exchangers 38 & 39 at six
gallons-per-minute at 850 rotations-per-minute (such as, for example, a high pressure
water pump sold under the brand CAT PUMPS). The strainer 44 is in line with the
pump 42 and in one example is a basket strainer used to remove debris for water. The
steam trap 46 is In line with the steam separator 48 and is used to collect condensate
from the steam separator 48 and return to the water supply tank 52. The steam
separator 48 aids in removing water particles from the steam in order to provide

relatively dryer steam to and during the CIPP liner curing process.

[0023] In an exemplary embodiment referring to Fig. 21, a steam separator system

50 may be mounted proximate the mid-portion or sub frame 18 of the bed 14. The
steam separator system 50 generally includes the steam separator 48, a water supply
tank 52, a steam throttle valve 53, a steam bypass valve 54, a steam discharge valve
55, a tank return valve 56, and a control station 58. The water supply tank 52 is in line
with the steam trap 46 at an outlet 52a and in line with the tank return valve 56 at the

inlet 52b. The water supply tank 52 may, for example, supply fresh water with a
capacity of 750 gallons. The steam throttle valve 53 allows steam to enter in order to

create an air steam mixture. The steam bypass valve 54 is in line with and aids the

9
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steam throttle valve 53 to bypass excess steam to atmosphere. The steam discharge
valve 55 i1s In line with the steam bypass valve 54 and the steam separator 48, and
allows steam to enter into a steam separator 48 manifold 49. The tank return valve 56
Is in line with the steam discharge valve 55 and is used in a pre-steam process to cycle
water until sufficient temperatures are reached for the creation of steam. The control
station 58 is generally a control station 58 for operation of the unit 10 for CIPP

processes.

[0024] In an exemplary embodiment referring to Fig. 22, a firebox 60 may be
mounted proximate and above the burner 32 and/or burner system 30. The firebox 60
may include an exhaust lid 62. The exhaust lid 62 is for use when the CIPP unit 10 is
not in operation to keep debris out of the firebox 60. The exhaust lid 62 may include a

hinged arm 64 for selective opening and closing of the exhaust lid 62.

[0025] In an exemplary embodiment referring to Fig. 23, toolbox(es) 70 may be
mounted in one or more locations around or proximate the bed 14. The toolbox(es) 70
Is/are mounted around the unit 10 to provide storage space for various tools needed for

helpful for operation of the unit 10.

[0026] In an exemplary embodiment referring to Fig. 24, a manifold enclosure 80
may be mounted above and proximate the manifold 82 (or the pumping system 40 and
the steam separator system 50) and generally above the mid-portion 18 of the bed 14.

The manifold enclosure 80 keeps debris off of the manifold 82.

[0027] In an exemplary embodiment referring to Fig. 25, a power system as a
hydraulic reservoir or tank 90 (or electrical system 90a) may be mounted to the bed 14
and beneath it. The hydraulic reservoir 90 is used for containing and maintaining
optimal hydraulic fluid operating temperatures for operation of hydraulically powered

features of the unit 10.

[0028] In an exemplary embodiment referring to Fig. 26 which relates to Figure 22, a
burner chamber system 100 is mounted proximate and around the burner 32 and/or

burner system 30 above the bed 14. The burner chamber system 100 includes a burner
10
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chamber 102, an air cylinder 104 and a burner chamber top 106. The burner chamber

102 is used to container burner flame around the burner system 30 including the burner
32 and the heat exchanger system 37. The air cylinder 104 is used to open the burner
chamber lid or exhaust lid 62 from the firebox 60 during operations. The air cylinder
104 is part the hinged arm 64 for selective opening and closing of the exhaust lid 62.
The burner chamber top 106 is part of the firebox 60 and is used to relieve the system
of exhaust gasses and maintain slight backpressure on the burner 32 for optimal firing

conditions.

[0029] While the exemplary embodiments are described with reference to various
implementations and exploitations, it will be understood that these exemplary
embodiments are illustrative and that the scope of the inventive subject matter is not
imited to them. Many variations, modifications, additions and improvements are
possible. By way of example, the low NOx burner 32 and system may be implemented
on a hot oil vehicle system (i.e. with steam medium being replaced by hot oil or other
medium) for use by way of example as a ‘hot oil' vehicle mounted low NOx unit in the

ollfield industry.

[0030] Plural instances may be provided for components, operations or structures
described herein as a single instance. In general, structures and functionality presented
as separate components in the exemplary configurations may be implemented as a
combined structure or component. Similarly, structures and functionality presented as a

single component may be implemented as separate components. These and other
variations, modifications, additions, and improvements may fall within the scope of the

inventive subject matter.

11
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CLAIMS:

1. An apparatus for installation and curing of Cured-in-place pipe, comprising:
a unitary apparatus mounted as a mobile unit, further comprising: .
a pressurization system mounted on the mobile unit;
a low-NOx burner system mounted on the mobile unit;
a pumping system mounted on the mobile unit;
a power system mounted to the mobile unit; and
a burner chamber system mounted on the mobile unit.

2. The apparatus according to claim 1, wherein the pressurization system comprises a
low pressure-high volume blower system.

3. The apparatus according to claim 1, wherein the pressurization system comprises a
COMPpressor.

4. The apparatus according to claim 1, further comprising a steam separator system
mounted on the mobile unit.

5. The apparatus according to claim 1, further comprising a toolbox mounted on the

mobile unit.

6. The apparatus according to claim 1, further comprising a manifold enclosure
mounted on the mobile unit.

7. The apparatus according to claim 1, wherein the power system comprises a

hydraulic reservoir.
8. The apparatus according to claim 1, wherein the power system comprises an

electrical system.
9. The apparatus according to claim 1, wherein the power system comprises a motor

driven system.

12
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10. An apparatus for installation and curing of Cured-in-place pipe, comprising:
a unitary apparatus mounted as a mobile unit, further comprising:
a low pressure-high volume blower system mounted on the mobile unit;
a low-NOx burner system mounted on the mobile unit;
a pumping system mounted on the mobile unit;
a steam separator system mounted on the mobile unit;
a manifold enclosure mounted on the mobile unit;
a power system mounted to the mobile unit; and
a burner chamber system mounted on the mobile unit.

11. The apparatus according to claim 10, further comprising a toolbox mounted on the
mobile unit.

12. The apparatus according to claim 10, wherein the power system comprises a
hydraulic reservorr.

13. The apparatus according to claim 10, wherein the power system comprises an
electrical system.

14. The apparatus according to claim 10, wherein the power system comprises a motor
driven system.

15. A method for installation and curing of Cured-in-place pipe, comprising the steps of:
providing a unitary apparatus mounted as a mobile unit;
pressurizing the cured-in-place pipe from the mobile unit;
providing heat to a heat exchange system using a low-NOx burner system mounted
on the mobile unit;
pumping water to the heat exchange system mounted on the mobile unit;
supplying water from a reservoir mounted to the mobile unit; and

containing the low-NOx burner system by providing a burner chamber system mounted

on the mobile unit.

13
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16. The method according to claim 15 wherein said step of pressurizing the cured-in-
place pipe is carried out by providing a low pressure-high volume blower system
mounted on the mobile unit.

17. The method according to claim 15 wherein said step of pressurizing the cured-in-
place pipe is carried out by providing a compressor mounted on the mobile unit.

18. The method according to claim 195, further comprising the step of separating a

volume of steam created by heat and water on the mobile unit.

14
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