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Z.
Important Lightning Safety Warning

LIGHTNING SAFETY WARNING

1 PROPERLY BONDING and grounding the

Corrugated Stainless Steel Tubing (CSST) system

may reduce the risk of damage and fire from a lightning
strike. Lightning is a highly destructive force. Even a
nearby lightning strike that does not strike a structure
directly can cause systems in the structure to become
electrically energized. Differences in potential between
systems may cause the charge to arc between systems.
Such arcing can cause damage to CSST, including holes.
Bonding and grounding should reduce the risk of arcing
and related damage. The building owner should confirm
that a qualified contractor has properly bonded the
CSST gas system to the grounding electrode system of
the premises. Refer to Section 4.10 Electrical Bonding/
Grounding in the Gastite Design & Installation Guide

for details on bonding & grounding CSST.

2 ALL OWNERS should consulta lightning safety

consultant to determine whether installation of a light-
ning protection system would be required to achieve
sufficient protection for all building components from
lightning. Factors to consider include whether the area
is prone to lightning. Areas with high lightning risk in-
clude but are not limited to: Alabama, Arkansas, Florida,
Georgia, lllinois, Indiana, lowa, Kentucky, Louisiana,
Maryland, Michigan, Mississippi, Missouri, New Mexi-
co, North Carolina, Ohio, Oklahoma, Pennsylvania, South
Carolina, Tennessee, Texas, Virginia and West Virginia.
One currently available source of information regard-
ing areas more prone to lighting than others is the flash
density map provided by the National Weather Service
which can be found at http://www.lightningsafety.noaa.
gov/lightning_map.htm. Lightning protection systems
are beyond the scope of this manual and installation
guidelines, but are covered by National Fire Protection
Association, NFPA 780, the Standard for the Installation
of Lightning Protection Systems, and other standards.

3 THE OWNER should confirm with the local

gas supply utility company that a suitable dielectric
union is installed at the service entry of the structure
between underground metallic piping and the gas
pipes going into the building as required by code.
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4 NATIONAL ELECTRIC CODE (NEc), Sec-

tion 250.104b, states that “bonding all piping and metal
air ducts within the premises will provide additional
safety”. Gastite recommends that all continuous metallic
systems be bonded and grounded. The owner should
confirm with an electrical or construction specialist
that each continuous metallic system in a structure has
been bonded and grounded by an electrical professional
in accordance with local building codes. This should
include, butis not limited to metallic chimney liners,
metallic appliance vents, metallic ducting and piping,
electrical cables, and structural steel.

5 DIRECT CONTACT between continous

metallic systems and Gastite®yellow CSST is prohibited.
Maintain as much isolation/separation as reasonably possible
when planning and installing gas piping from other
continuous metalllic systems. Refer to sec. 4.3

Routing, in the Gastite D&l Guide for installation
techniques. Consult local building codes as to required
separations for CSST from such continuous metallic systems
including metallic chimney liners, metallic appliance vents,
metallic ducting and piping, and insulated or jacketed
electrical wiring and cables. See for instance the Indiana
Residential Code, section 675 1AC 14-4.3-155.5 Section
G2411.1; gas pipe bonding.

6 LOCAL BUILDING CODES zre controlling,

however, as a general practice, fuel gas piping, including
CSST, should not be installed within a chase or enclosure
that houses a metallic chimney liner or appliance vent
that protrudes through the roof. In the event such an
installation is necessary and conforms to local building
codes, the metallic chimney liner or vent must be bonded
and grounded by a qualified electrical professional, and
a separation distance, as specifically permitted by the
applicable local building code between the CSST and
the metallic chimney liner or vent, is required. Physical
contact between CSST and the metallic chimney liner
and/or ventis prohibited. If this physical separation
cannot be specifically identified in the local building
code and achieved or any local building code require-
ments cannot be met along the entire length, then
rerouting of the CSSTis required unless such installation
is specifically permitted by the local building inspector.
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SECTION 1.0 INTRODUCTION

1.1 General User Warnings

Please note that there are specific differences between Gastite® and FlashShield™ throughout this Design and Installation
Guide. Please take note of these differences as you read through the Guide.

The installation of Gastite® or FlashShield™ Flexible Gas Piping must be performed by a qualified installer who has
successfully completed the Gastite®/FlashShield™ training program. Gastite®/FlashShield™ certifications are valid for 3
years. Certification training is available through qualified distributors, and at www.gastite.com. The installer must meet all
qualifications and requirements to install gas piping as required by the local administrative authority. Improper installation
or operation of a Gastite® or FlashShield™ Flexible Gas Piping system may result in fire, explosion or asphyxiation.

This document provides the user with general guidance when designing and installing fuel gas piping using Gastite®

or FlashShield™ Flexible Gas Piping. This guideline must be used in conjunction with all applicable building standards
and codes. In the event that there is a conflict between this guideline and local code the more stringent requirement will
take precedence.

The use of fuel gas can be dangerous. Special attention must be given to the proper design, installation, testing and
application of the gas piping system. Sound engineering practices and principles must be exercised, as well as diligent
adherence to the proper installation procedures to ensure the safe operation of the piping system. All installed systems must
pass customary installation inspections by the local building official having authority prior to being placed into service.

Only the components provided or specified by Gastite® as part of the Gastite®/FlashShield™ flexible fuel piping system

are to be used in the installation. Use of components from other flexible gas piping systems other than those specified

as part of the Gastite®/FlashShield™ system is prohibited and may result in poor system performance and serious bodily
injury or property damage. Where additions, repairs or replacements involve corrugated stainless steel tubing systems from
manufacturers other than Gastite Division, the systems should be joined using standard pipe fittings at the interface.

This manual cannot take into account all situations or locations in which Gastite®/FlashShield™ flexible gas piping will

be installed. Accordingly, installers should also take into account guidance provided by the National Fuel Gas Code,
ANSI 7223.1/NFPA-54, National Standard of Canada, Natural Gas and Propane Installation Code, CSA-B149.1, the
Uniform Plumbing Code, the International Code Series, the Federal Manufactured Home Construction and Safety
Standards, 24 CFR Part 3280, the Manufactured Housing Construction and Safety Standards, ICC/ANSI 2.0 or the
Standard on Manufactured Housing, NFPA 501. Gastite Division shall have no responsibility for any misinterpretation
of the information contained in this guide or any improper installation or repair work or other deviation from procedures
recommended in this manual, whether pursuant to local building codes or engineering specifications or otherwise.

Gastite Division makes no representation or warranty, and nothing contained in this manual shall imply that this manual
contains the best or the only approved method for installing corrugated stainless steel piping systems or that this manual’s
contents are appropriate for all circumstances. In the event that there is a conflict between this guideline and local code the
more stringent requirement will take precedence. Performance of accessory devices, such as pressure regulators and shut
off valves should be reconfirmed by contacting the accessory device manufacturer and receiving the latest technical data on
sizing, installation and performance.

Continued...
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1.1 General User Warnings (continued)

A Gastite®/FlashShield™ Flexible Gas Piping system offers advantages over other gas delivery systems because of its wall
dimensions and corrugated design. In contrast to rigid steel pipe, Gastite®/FlashShield™ does not require intermediate
joints in most installations because the tubing is capable of being installed in one continuous run, reducing not only

the total number of joints, but also the potential for leaks at joints. Gastite®/FlashShield™’s flexibility also affords more
installation options because an installer can avoid existing obstacles, and it eliminates the repetitive measuring, cutting,
threading and joint assembly that are common with installation of rigid steel piping systems. Gastite®/FlashShield™’s
flexibility offers even further safety advantages in geographic areas that are prone to seismic activity because the tubing is
able to move as the ground or the structure shifts.

While Gastite®/FlashShield™ provides significant advantages over more rigid gas delivery systems, its flexible design may
make it more likely than steel pipe to be punctured by a nail or other sharp objects, or damaged by other extraordinary
forces such as lightning strike, depending on the circumstances.

Properly bonding and grounding the Corrugated Stainless Steel Tubing (CSST) system may reduce the risk of

@ damage and fire from a lightning strike. Lightning is a highly destructive force. Even a nearby lightning strike
that does not strike a structure directly can cause systems in the structure to become electrically energized. Differences in
potential between systems may cause the charge to arc between systems. Such arcing can cause damage to CSST, including
holes. Bonding and grounding should reduce the risk of arcing and related damage. The building owner should confirm
that a qualified contractor has properly bonded the CSST gas system to the grounding electrode system of the premises.
Refer to Section 4.10 Electrical Bonding/Grounding in the Gastite®/FlashShield™ Design & Installation Guide for details
on bonding & grounding CSST.

All owners should consult a lightning safety consultant to determine whether installation of a lightning protection system
would be required to achieve sufficient protection for all building components from lightning. Factors to consider include
whether the area is prone to lightning. Areas with high lightning risk include but are not limited to: Arkansas, Florida,
Georgia, Illinois, Indiana, Iowa, Kentucky, Louisiana, Maryland, Michigan, Mississippi, Missouri, New Mexico, North
Carolina, Ohio, Oklahoma, Pennsylvania, South Carolina, Tennessee, Texas and West Virginia. One currently available
source of information regarding areas more prone to lighting than others is the flash density map provided by the National
Weather Service which can be found at http://www.lightningsafety.noaa.gov/lightning_map.htm. Lightning protection
systems are beyond the scope of this manual and installation guidelines, but are covered by National Fire Protection
Association, NFPA 780, the Standard for the Installation of Lightning Protection Systems, and other standards. The owner
should confirm with the local gas supply utility company that a suitable dielectric union is installed at the service entry of
the structure between underground metallic piping and the gas pipes going into the building as required by code.

Section 250.104b of the National Electric Code (NEC) states that “bonding all piping and metal air ducts within

the premises will provide additional safety”. Gastite recommends that all continuous metallic systems be bonded and
grounded. The owner should confirm with an electrical or construction specialist that each continuous metallic system in a
structure has been bonded and grounded by an electrical professional in accordance with local building codes. This should
include, but is not limited to: metallic chimney liners, metallic appliance vents, metallic ducting and piping, electrical
cables, and structural steel.

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
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1.1 General User Warnings (continued)

Direct contact between electrically continuous metallic systems and Gastite® yellow CSST is prohibited. Maintain as
much isolation/separation as reasonably possible when planning and installing gas piping from other continuous metallic
systems. Refer to Section 4.3 Routing, in the Gastite®/FlashShield™ D&I Guide for installation techniques. Consult local
building codes as to required separations for CSST from such continous metallic systems including metallic chimney
liners, metallic appliance vents, metallic ducting and piping, and insulated or jacketed electrical wiring and cables. See for
instance the Indiana Residential Code, Section 675 IAC 14-4.3-155.5 Section G2411.1; gas pipe bonding.

Local building codes are controlling, however, as a general practice, fuel gas piping, including CSST, should not be
installed within a chase or enclosure that houses a metallic chimney liner or appliance vent that protrudes through the
roof. In the event such an installation is necessary and conforms to local building codes, the metallic chimney liner or vent
must be bonded and grounded by a qualified electrical professional, and a separation distance, as specifically permitted by
the applicable local building code between the CSST and the metallic chimney liner or vent, is required. Physical contact
between CSST and the metallic chimney liner and/or vent is prohibited. If this physical separation cannot be specifically
identified in the local building code and achieved or any local building code requirements cannot be met along the entire
length, then rerouting of the CSST is required unless such installation is specifically permitted by the local building inspector.

Caution:

* Some leak test solutions contain chlorides which can cause corrosion to the CSST. Only use chloride-free leak test
solutions on Gastite®/FlashShield™ systems. Be sure to water rinse after the test and thoroughly dry all contacted material.

* Tube ends are sharp, use care when handling.

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
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1.2 Limitations of the Guidelines

This document is intended to aid the professional gas installer in the design, installation and testing of fuel gas piping
systems using corrugated stainless steel tubing (CSST) for residential housing, commercial and industrial buildings.

It would be impossible for this guideline to anticipate and cover every possible variation in building configurations,
construction styles, appliance loads and code restrictions. Therefore, there will be applications that will not be covered by
this guideline. For applications that go beyond the scope of this guideline, the installer should exercise sound engineering
principles and practices and/or contact Gastite for engineering assistance.

The techniques outlined within this guideline are recommended practice for generic applications. These practices must be
reviewed for compliance with all applicable local fuel gas and building codes. In the event that there is a conflict between
this guide and local code, the more stringent requirement will take precedence.

Using components from other flexible gas piping systems other than those specified as part of the Gastite®/FlashShield™
system is prohibited and may result in poor system performance and serious bodily injury or property damage. Additional
information pertaining to gas piping systems is available from your local gas utility or propane supplier. Please visit the
Gastite web site at www.gastite.com for additional updates and technical bulletins.

1.3 Standards, Listings and Codes

The Gastite®/FlashShield™ corrugated stainless steel tubing system complies with the following standards, listings and
model codes.

Standards
ANSI LC1, CSA 6.26, “Fuel Gas Piping Systems Using Corrugated Stainless Steel Tubing (CSST).”

Listings

* CSA — CSA International - Certificate No. 2728525
* ICC - International Code Council — Evaluation Report Number PMG-1019, PMG-1066, PMG-1155
* JAPMO - International Association of Plumbing and Mechanical Officials — File Number 3250, Report #0239

Code Compliance

¢ ICC - International Code Series

* National Standard of Canada — Nationals Gas & Propane Installation Code, CAN/CGA-B149.1
e NFPA — National Fuel Gas Code (NFPA 54)

UMC - Uniform Mechanical Code

UPC - Uniform Plumbing Code

While every effort has been made to prepare this document in accordance with all regional model codes in effect at its
printing, Gastite cannot guarantee that the local administrative authority will accept the most recent version of these
codes. It is the ultimate responsibility of the installer to determine suitability and acceptance of any building component
including gas piping. Gastite assumes no responsibility for labor or material for installations made without prior
determination of local code authority acceptance.

Gastite Division, Titeflex Corporation
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SECTION 2.0 SyYSTEM DESCRIPTIONS & COMPONENTS

2.1 System Descriptions
2.1.1 Gastite® System Description

a) The Gastite® Flexible Gas Piping System has been tested in accordance with the American National Standard for Fuel
Gas Systems Using Corrugated Stainless Steel Tubing, ANSI LC1. This standard lists performance requirements for
certification of CSST systems for use with all recognized fuel gases, including Natural Gas and Propane.

* System uses corrugated stainless steel tubing (CSST) made of type 304 alloy, ASTM A240.

* An annealing process tempers the steel giving it added flexibility and ease of bending.

* Gastite® Flexible Gas Piping is suitable for use with elevated pressure systems. The ANSI LC1 standard rates CSST for use
at pressures up to 25 PSL.

b) The tubing is connected using special mechanical brass fittings designed specifically for Gastite® CSST.

* Corrosion resistant brass fittings incorporate the Gastite® patented Jacket-Lock™ feature. The polyethylene jacket is clamped
by the fitting thereby minimizing the risk of contact with corrosives and foreign material.

* Gastite” XR3 fittings have standard NPT threads and may be used in combination with all approved fuel gas piping
materials with the pipe threads as the interface. System components such as manifolds, tees and stub-outs may be fabricated
from other approved materials to be used with Gastite® flexible gas piping.

* The self-flaring fitting creates a one step, reusable, metal on metal seal.

¢) The polyethylene jacket is extruded over the stainless steel tubing creating a flexible, protective covering. The jacket is an
added feature of the tubing and does not affect the flaring/sealing process.

* The jacket is engineered with thermal and UV resistant material making it suitable for outdoor use.

* Dolyethylene jacket blend contains flame and smoke additives making it ASTM E84 25/50 compliant.

* The polyethylene extrusion process creates a smooth outside surface; this surface greatly aids in pulling the tube through
tight building spaces.

d) The corrugated stainless steel tubing system has a number of essential hardware and design differences from conventional
gas piping using rigid steel pipe and copper tubing. These differences are described as follows:

* In many applications, the tubing is sized for individual gas appliance loads and is, therefore, usually small in diameter.
The tubing may also be installed in a parallel fashion from a central distribution manifold rather than a series layout
commonly used for rigid pipe systems.

* Corrugated Stainless Steel Tubing is pulled through the structure similar in fashion to electrical wiring and therefore
requires different handling and installation techniques than rigid pipe.

* Rigid termination of the tube ends is required.

* Flexibility and strike plates protect the CSST allowing it to be run in concealed spaces.

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
800.662.0208 / www.gastite.com / gastite@gastite.com 5
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2.1.2  FlashShield™ System Description

a) The FlashShield™ Flexible Gas Piping System has been tested in accordance with the American National Standard for
Fuel Gas Systems Using Corrugated Stainless Steel Tubing, ANSI LC1. This standard lists performance requirements
for certification of CSST systems for use with all recognized fuel gases, including Natural Gas and Propane.

FlashShield is also tested and listed in accordance with ICC-ES PMG LC1024 and LC1027, listing criteria for protective
jackets on CSST.

* Metallically shielded CSST.

* Protective jacket/shield is electrically continuous through fitting joints.

* System uses corrugated stainless steel tubing (CSST) made of type 304 alloy, ASTM A240.

* An annealing process tempers the steel giving it added flexibility and ease of bending.

* FlashShield™ Flexible Gas Piping is suitable for use with elevated pressure systems. The ANSI LC1 standard rates CSST
for use at pressures up to 25 PSI.

b) The tubing is connected using special mechanical brass fittings designed specifically for FlashShield CSST.

* The jacket is clamped by the fitting thereby minimizing the risk of contact with corrosives and foreign material.

* The use of XR3 fittings in combination with FlashShield™ and Gastite® yellow tubing is an acceptable practice.

* XR3 fittings have standard NPT threads and may be used in combination with all approved fuel gas piping materials
with the pipe threads as the interface. System components such as manifolds, tees and stubouts may be fabricated from
other approved materials to be used with FlashShield™ flexible gas piping.

* The self-flaring fitting creates a one step, reusable, metal on metal seal.

¢) The multi-layered jacket is extruded over the stainless steel tubing creating a flexible, protective covering. The jacket and
metallic shield are added features of the tubing and do not affect the flaring/sealing process.

* Integrated metallic shield between semi-conductive polyethylene layers.

* The jacket is engineered with thermal and UV resistant material making it suitable for outdoor use.

* The extrusion process creates a smooth outside surface; this surface greatly aids in pulling the tube through tight building spaces.
* DPolyethylene jacket blend contains flame and smoke additives making it ASTM E84 25/50 compliant.

d) The corrugated stainless steel tubing system has a number of essential hardware and design differences from conventional
gas piping using rigid steel pipe and copper tubing. These differences are described as follows:

* In many applications, the tubing is sized for individual gas appliance loads and is, therefore, usually small in diameter. The
tubing may also be installed in a parallel fashion from a central distribution manifold rather than a series layout commonly
used for rigid pipe systems.

* Corrugated Stainless Steel Tubing is pulled through the structure similar in fashion to electrical wiring and therefore
requires different handling and installation techniques than rigid pipe.

* Rigid termination of the tube ends is required.

* Flexibility and strike plates protect the CSST allowing it to be run in concealed spaces.

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
6 800.662.0208 / www.gastite.com / gastite@gastite.com
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2.2 Components

2.2.1 Corrugated Stainless Steel Tubing

GASTITE CORRUGATED STAINLESS STEEL TUBING (CSST)

Part No. Description Pkg. Qty.
$93-6A4-250 3/8" Corrugated Stainless Steel Tubing 250 Ft/Coil
S93-6A4-50 * 50 Ft/Box
$93-6A4-125 125 Ft/Coil
$93-6A4-500 500 Fe/Coil
$93-6A4-1000 1000 Ft/Coil
CSST
$93-8A4-250 1/2" Corrugated Stainless Steel Tubing 250 Ft/Coil
S93-8A4-50 * 50 Ft/Box
$93-8A4-125 125 Ft/Coil
$93-8A4-500 500 Ft/Coil
$93-8A4-1000 1000 Ft/Coil
$93-8A4-1500 1500 Ft/Coil
$93-11B4-250 3/4" Corrugated Stainless Steel Tubing 250 Ft/Coil
S93-11B4-50 * 50 Ft/Box
§93-11B4-125 125 Ft/Coil
$93-11B4-500 500 Ft/Coil
§93-11B4-1000 1000 Ft/Coil
$93-16A4-150 1" Corrugated Stainless Steel Tubing 150 Ft/Coil
S$93-16A4-50* 50 Ft/Box
S93-16A4-75 75 Ft/Coil
$93-16A4-300 300 Ft/Coil
$93-16A4-500 500 Ft/Coil
$93-20A4-150 1-1/4" Corrugated Stainless Steel Tubing 150 Ft/Coil
$93-20A4-50 50 Ft/Coil
S$93-20A4-75 75 Ft/Coil
$93-20A4-300 300 Ft/Coil
$93-24A4-150 1-1/2" Corrugated Stainless Steel Tubing 150 Ft/Coil
$93-24A4-50 50 Ft/Coil
S93-24A4-75 75 Ft/Coil
$93-24A4-300 300 Ft/Coil
$93-32A4-150 2" Corrugated Stainless Steel Tubing 150 Ft/Coil
§93-32A4-50 50 Ft/Coil
$93-32A4-75 75 Ft/Coil
$93-32A4-300 300 Ft/Coil
* Packaged in box. Please contact Gastite Customer Service for custom lengths.
APPLICATION

o CSST flexible gas piping supplies natural gas or liquefied petroleum gas to appliances.

MATERIAL / SPECIFICATIONS
* Tubing: ASTM A240 Type 304, Stainless Steel.
* Jacket: UV resistant Polyethylene complying with requirements of ASTM E84 Index for Flame and Smoke, 25/50.

FEATURES AND BENEFITS

* Flexibility and durability allows for simple routing through complex building structures and designs.
* Pre-marked by the foot for easy measuring and installation.

* Minimum tubing wall thickness of .01" on all sizes is more robust than other brands of CSST.

* Annealed 304 stainless steel makes tubing more flexible than brands not heat-treated.

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
800.662.0208 / www.gastite.com / gastite@gastite.com 7
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2.2.1 Corrugated Stainless Steel Tubing

FLASHSHIELD™ CORRUGATED STAINLESS STEEL TUBING (CSST)

Part No. Description Pkg. Qty.
FS-8-250 1/2" FlashShield™ Corrugated Stainless Steel Tubing 250 Ft/Coil
FS-8-50 * 50 Fe/Box
FS-8-125 125 Ft/Coil
FS-8-500 500 Ft/Coil
FS-8-1000 1000 Ft/Coil
FS-8-1500 1500 Ft/Coil
FS-11-250 3/4" FlashShield™ Corrugated Stainless Steel Tubing 250 Ft/Coil
CSST FS-11-50 * 50 Ft/Box
FS-11-125 125 Ft/Coil
FS-11-500 500 Ft/Coil
FS-11-1000 1000 Ft/Coil
FS-16-150 1" FlashShield™ Corrugated Stainless Steel Tubing 150 Ft/Coil
FS-16-50* 50 Fe/Box
FS-16-75 75 Ft/Coil
FS-16-300 300 Ft/Coil
FS-16-500 500 Ft/Coil
FS-20-150 1-1/4" FlashShield™ Corrugated Stainless Steel Tubing 150 Ft/Coil
FS-20-50 50 Ft/Coil
FS-20-75 75 Ft/Coil
FS-20-300 300 Ft/Coil
FS-24-150 1-1/2" FlashShield™ Corrugated Stainless Steel Tubing 150 Ft/Coil
FS-24-50 50 Ft/Coil
FS-24-75 75 Ft/Coil
FS-32-150 2" FlashShield™ Corrugated Stainless Steel Tubing 150 Ft/Coil
FS-32-50 50 Ft/Coil
FS-32-75 75 Ft/Coil

*Packaged in box. Please contact Gastite Customer Service for custom lengths.

APPLICATION

CSST flexible gas piping supplies natural gas or liquefied petroleum gas to appliances.

MATERIAL / SPECIFICATIONS

Tubing: ASTM A240 Type 304 Stainless Steel.
Jacket: UV resistant and complies with requirements of ASTM E84 25/50 index for flame and smoke.
Protective jacket system, complies with ICC-ES PMG LC1024, and LC1027

FEATURES AND BENEFITS

Metallically shielded CSST.
Protective shield is electically continuous through fitting joints.
Metal mesh layer dissipates and conducts electricity.
No manufacturer required bonding.
No special routing restrictions.
Annealed 304 stainless steel makes tubing more flexible than brands not heat-treated.
Minimum tubing wall thickness of .01" on all sizes is more robust than other brands of CSST.
Flexibility means quick and easy installations. FlashShield™ installs 30-70% faster than traditional piping methods.
Pre-marked by the foot, there’s no measuring, rigid pipe cutting or threading. This means less waste and fewer fittings.
75% fewer fittings in the average installation means a safer system, less leak potential and reduced callbacks.
FlashShield™ CSST is lightweight — 250 feet of 1/2" CSST weighs approx. 50 Ibs and can be easily transported and handled on the job.
Call Customer Service for custom lengths of tubing and job-specific accessories.
Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
800.662.0208 / www.gastite.com / gastite@gastite.com
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2.2.2 Fittings

XR2/XR3 SERIES STRAIGHT FITTING (ADAPTER/NUT/BUSHING)

Part No.
XR2FTG-6-24
XR3FTG-8-24
XR3FTG-11-24
XR3FTG-16-12
XR3FTG-20-6
XR3FTG-24-4
XR3FTG-32-4

Straight Fitting

Description

3/8" Straight Fitting — 1/2" NPT
1/2" Straight Fitting — 1/2" NPT
3/4" Straight Fitting — 3/4" NPT

1" Straight Fitting — 1" NPT

1-1/4" Straight Fitting — 1-1/4" NPT
1-1/2" Straight Fitting — 1-1/2" NPT
2" Straight Fitting — 2" NPT

Pkg. Qty.
24/Box
24/Box
24/Box
12/Box
6/Box
4/Box
4/Box

XR3 SERIES STRAIGHT FEMALE FITTING (ADAPTER/NUT/BUSHING)

Part No. Description Pkg. Qty.
XR3FTGFM-8-24 1/2" Straight Fitting — 1/2" Female NPT 24/Box
XR3FTGFM-11-8-24 3/4" Straight Fitting — 1/2" Female NPT 24/Box
XR3FTGFM-11-24 3/4" Straight Fitting — 3/4" Female NPT 24/Box
Straight Female
Fitting XR3 SERIES REDUCING FITTING (ADAPTER/NUT/BUSHING)
Part No. Description Pkg. Qty.
XR3REDFTG-11-8-24 3/4" Straight Reducing Fitting — 1/2" NPT 24/Box
XR3REDFTG-16-12-12 1" Straight Reducing Fitting — 3/4" NPT 12/Box
XR3 SERIES TEE FITTING
Part No. Description Pkg. Qty.
Reducing Fitting XR3T-8-12 1/2" Run x 1/2" Run x 1/2" Tee — Tee Fitting 12/Box
XR3T-11-12 3/4" Run x 3/4" Run x 3/4" Tee — Tee Fitting 12/Box
XR3T-16-6 1" Run x 1" Run x 1" Tee — Tee Fitting 6/Box
Tee XR3T-11-8-8-6 3/4" Run x 1/2" Run x 1/2" Tee — Tee Fitting 6/Box
XR3T-11-11-8-6 3/4" Run x 3/4" Run x 1/2" Tee — Tee Fitting 6/Box
Run XR3T-16-11-8-6 1" Run x 3/4" Run x 1/2" Tee — Tee Fitting 6/Box
XR3T-16-11-11-6 1" Run x 3/4" Run x 3/4" Tee — Tee Fitting 6/Box
Run XR3T-16-16-8-6 1" Run x 1" Run x 1/2" Tee — Tee Fitting 6/Box
XR3T-16-16-11-6 1" Run x 1" Run x 3/4" Tee — Tee Fitting 6/Box
Tee Fitting
XR2/XR3 SERIES COUPLING FITTINGS
Part No. Description Pkg. Qty.
XR2CPL-6-12 3/8" Coupling 12/Box
XR3CPL-8-12 1/2" Coupling 12/Box
XR3CPL-11-12 3/4" Coupling 12/Box
. XR3CPL-16-6 1" Coupling 6/Box
Coupling XR3CPL-20-6 1-1/4" Coupling 6/Box
XR3CPL-24-4 1-1/2" Coupling 4/Box
XR3CPL-32-4 2" Coupling 4/Box
Note: Fitting Components available. Please contact Customer Service for pricing.
APPLICATION

* XR3 Fittings are used on both FlashShield™ black CSST and Gastite® yellow CSST.

* Straight Fittings connect the flexible gas tubing to gas supply, distribution manifolds or gas appliances.
* Tee Fittings create a branch line on tubing runs.

* Couplings allow for the splicing and additions to the flexible gas tubing.

MATERIAL / SPECIFICATIONS

* Fitting adapter, bushings and nut — Brass.

FEATURES AND BENEFITS

* Tool-less flare design; no special tools are required.

* Metal-to-metal seal, with no split rings, O-rings or gaskets.

* Self-guiding assembly to ensure a perfectly even flare.

* Exclusive, patented Jacket-Lock™ fitting eliminates exposed stainless steel beyond the nut.
¢ All components are fully reusable.

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
800.662.0208 / www.gastite.com / gastite@gastite.com 9
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2.2.2 Fittings

XR2/XR3 SERIES TERMINATION FITTING (FLANGE/ADAPTER/NUT/BUSHING)

Part No. Description Pkg. Qty.
XR2TRM-6-12 3/8" Term. Fitting-Square Flange — 1/2" NPT 12/Box
XR3TRM-8-12 1/2" Term. Fitting-Square Flange — 1/2" NPT 12/Box
XR3TRM-11-12 3/4" Term. Fitting-Square Flange — 3/4" NPT 12/Box
XR3TRM-16-6 1" Term. Fitting-Square Flange — 1" NPT 6/Box
XR3TRM-20-6 1-1/4" Term. Fitting-Square Flange — 1-1/4" NPT 6/Box
Termination Fitting XR3TRM-24-4 1-1/2" Term. Fitting-Square Flange — 1-1/2" NPT 4/Box
With Square Flange XR3TRM-32-4 2" Term. Fitting-Square Flange - 2" NPT 4/Box
XR2TRM-6-12CB 3/8" Term. Fitting-Cast Bronze Flange — 1/2" NPT 12/Box
XR3TRM-8-CB-12 1/2" Term. Fitting-Cast Bronze Flange — 1/2" NPT 12/Box
XR3TRM-11-CB-12 3/4" Term. Fitting-Cast Bronze Flange — 3/4" NPT 12/Box
XR3TRM-16-CB-6 1" Term. Fitting-Cast Bronze Flange — 1" NPT 6/Box
XR3TRM-20-CB-6 1-1/4" Term. Fitting-Cast Bronze Flange — 1-1/4" NPT 6/Box
XR3TRM-24-CB-4 1-1/2" Term. Fitting-Cast Bronze Flange — 1-1/2" NPT 4/Box

XR2/XR3 SERIES TERMINATION FITTING WITH NO FLANGE (ADAPTER/NUT/BUSHING)

Part No. Description Pkg. Qty.

XR2TRM-6-NF-12 3/8" Term. Fitting — 1/2" NPT with no Flange 12/Box

XR3TRM-8-NF-12 1/2" Term. Fitting — 1/2" NPT with no Flange 12/Box

XR3TRM-11-NF-12 3/4" Term. Fitting — 3/4" NPT with no Flange 12/Box
L . XR3TRM-16-NE-6 1" Term. Fitting — 1" NPT with no Flange 6/Box
T“mi\‘l‘stl‘:‘l’:nz‘e“‘“g XR3TRM-20-NF-6 1-1/4" Term. Fitting — 1-1/4" NPT with no Flange 6/Box
XR3TRM-24-NF-4 1-1/2" Term. Fitting — 1-1/2" NPT with no Flange 4/Box
XR3TRM-32-NF-4 2" Term. Fitting — 2" NPT with no Flange 4/Box

XR3 SERIES TERMINATION BRACKET FITTING (BRACKET/ADAPTER/NUT/BUSHING)

Part No. Description Pkg. Qty.
XR3TRMBKT-8-12 1/2" Term. Bracket Fitting — 1/2" NPT 12/Box
XR3TRMBKT-11-12 3/4" Term. Bracket Fitting — 3/4" NPT 12/Box
XR3TRMBKT-16-6 1" Term. Bracket Fitting — 1" NPT 6/Box
Term Bracket Fitting XR3TRMBKT-20-6 1-1/4" Term Bracket Fitting — 1-1/4" NPT 6/Box
XR3TRMBKT-24-4 1-1/2" Term. Bracket Fitting — 1-1/2" NPT 4/Box
XR3TRMBKT-32-4 2" Term. Bracket Fitting — 2" NPT 4/Box

APPLICATION

* XR3 Fittings are used on both FlashShield™ black CSST and Gastite® yellow CSST.

* Straight Fittings connect the flexible gas tubing to gas supply, distribution manifolds or gas appliances.
* Tee Fittings create a branch line on tubing runs.

* Couplings allow for the splicing and additions to the flexible gas tubing.

MATERIAL / SPECIFICATIONS
* Fitting adapter, bushings and nut — Brass.
* Square Flange — Steel with zinc coating.

FEATURES AND BENEFITS

* Tool-less flare design; no special tools are required.

* Metal-to-metal seal, with no split rings, O-rings or gaskets.

* Self-guiding assembly to ensure a perfectly even flare.

* Exclusive, patented Jacket-Lock™ fitting eliminates exposed stainless steel beyond the nut.
* All components are fully reusable.

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
10 800.662.0208 / www.gastite.com / gastite@gastite.com
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2.2.3 Manifolds

MULTI-PORT MANIFOLDS

Part No. Description Pkg. Qty.
3-PORTMAN Cast 3 port —3/4"Fx3 @ 1/2"F x 1/2"F 1 Ea.
3-PORTMAN-1 Cast 3 port—1/2"x3 @ 1/2"Fx 1/2"F 1 Ea.
4-PORTMAN-10 Cast 4 port —3/4"F x4 @ 1/2"F x 1/2"F 10/Box
5-PORTMAN Cast 5 port —3/4"Fx1 @ 3/4"Fx4 @ 1/2"F x 1/2"F 1 Ea.
5-PORTMAN-1 Cast 5 port—1"Fx 1 @ 3/4"Fx 4 @ 1/2"F x 3/4"F 1 Ea.
5-PORTMAN-2 Cast 5 port — 1-1/4"F x 5 @ 3/4"F x 1"F 1 Ea.
Cast Manifolds 5-PORTMAN-3 Cast 5 port — 1-1/4"F x 5 @ 1/2"F x 1"F 1 Ea.
4-PORTMAN-2 Cast 4 port — 1-1/2"F x4 @ 3/4"F x 1-1/2"F 1 Ea.
4-PORTMAN-3 Cast 4 port —2"F x4 @ 1"F x 1-1/2"F 1 Ea.
111596-08 Coated Steel 4 Port — 3/4"F x4 @ 1/2" F x 3/4"M 1 Ea.

APPLICATION:
¢ Provides central distribution point for individual runs to each appliance.

MATERIAL / SPECIFICATIONS:

¢ Coated 4 Port — Welded IPS Schedule 40 pipe.
e Cast 3, 4, and 5 Port — ASTM A47 32510 Malleable Iron.

2.2.4 Modular Stub System

MODULAR STUB SYSTEM
Part No. Description Pkg. Qty.
XR3-APSTUB-8-10 1/2"M x 1/2"M x 1-1/2" Stub length with 1/2" female fitting 10/Box
XR3-L-APSTUB-8-10 1/2"M x 1/2"M x 2-1/4" Stub length with 1/2" female fitting 10/Box
XR3-APSTUB-11-10 1/2"M x 1/2"M x 1-1/2" Stub length with 3/4" female fitting 10/Box
. XR3-L-APSTUB-11-10 1/2"M x 1/2"M x 2-1/4" Stub length with 3/4" female fitting 10/Box
Xf‘sstﬁf_’gll‘i:“ XR3-APSTUB-11-11-10  3/4"M x 3/4"M x 1-1/2" Stub length with 3/4" female fitting 10/Box
XR3-L-APSTB-11-11-10 3/4"M x 3/4"M x 2-1/4" Stub length with 3/4" female fitting 10/Box
1/2X6STUB-10 1/2"M x 6"L Straight Stub 10/Box
1/2X12STUB-10 1/2"M x 12"L Straight Stub 10/Box
3/4X6STUB-10 3/4"M x 6"L Straight Stub 10/Box
3/4X12STUB-10 3/4"M x 12"L Straight Stub 10/Box
Straight Stub-Outs 1X6STUB-10 1::M X 6"1“4 Straight Stub 10/Box
Optional Brackets 1X12STUB-10 1"M x 12"L Straight Stub 10/Box
1-1/4X6STUB-10 1-1/4"M x 6"L Straight Stub 10/Box
1-1/4X12STUB-10 1-1/4"M x 12"L Straight Stub 10/Box
1-1/2X6STUB-10 1-1/2"M x 6"L Straight Stub 10/Box
1-1/2X12STUB-10 1-1/2"M x 12"L Straight Stub 10/Box
2X6STUB-10 2"M x 6"L Straight Stub 10/Box
2X12STUB-10 2"M x 12"L Straight Stub 10/Box
ANGLE-STUB-01-10 1/2"M x 4-1/2"L x 72.5° Angle Stub 10/Box
Angel Stub-Out STUB-BRACE Stub Bracket (optional) — Fits All 1 Ea.
DBLSTUB-1-10 3/4" Inletx 1/2" & 3/4" Outlet 10/Box
DECKSTUB-1/2x3-10 1/2" x 3" Bracket Stub-Out 10/Box

APPLICATION
e All Stubs create a fixed point “stub-out” on a wall or floor surface for meter and appliance attachment.
* Angle Stub-Out mounting plate provided at a 72-1/2° angle to facilitate mounting to angled side of most

fireplace inserts.
Deck Stub-Out

MATERIAL / SPECIFICATIONS
¢ Schedule 40 steel pipe complying with material standard ASTM A-53.
* Exterior plating — Black oxide coating after all threading, forming and welding.

FEATURES AND BENEFITS
* Reduces the number of joints in the system where contractors typically fabricate “stub-outs” from rigid
pipe nipples, elbows and couplings.
Double Stub-Out * Provides a fixed-point termination for installations where the appliances are not yet installed.
¢ Creates a more polished look to the overall installation.

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
800.662.0208 / www.gastite.com / gastite@gastite.com 11
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2.2.5 Mounting Hardware

MOUNTING HARDWARE
Part No. Description Pkg. Qty.
LBRACE-1-20 Term. Fitting Mounting Kit — Fits 3/8" - 1" CSST 20/Box
MBRACE-1-10 Manifold Mounting Kit — See below for mounting options 10/Box
MBRACE-3-10 Manifold Mounting Kit — See below for mounting options 10/Box
GLC1 Gas Load Center Kit — 14-1/2" x 24" x 3-1/2" 1 Ea.
GLC1-PANEL Gas Load Center Cover Panel - Vented 1 Ea.
MSTRAPS-6-250 Metal Tubing Strap — Fits 3/8" CSST 250/Box
Termination Bracket MSTRAPS-8-250 Metal Tubing Strap — Fits 1/2" CSST 250/Box
MSTRAPS-11-150 Metal Tubing Strap — Fits 3/4" CSST 150/Box
MSTRAPS-16-100 Metal Tubing Strap — Fits 1" CSST 100/Box
MSTRAPS-20-50 Metal Tubing Strap — Fits 1-1/4" CSST 50/Box
MSTRAPS-24-50 Metal Tubing Strap — Fits 1-1/2" CSST 50/Box
MSTRAPS-32-25 Metal Tubing Strap — Fits 2" CSST 25/Box
XR30OUTLETBOX-8 Recessed gas outlet box kit with 1/2" XR3 Fitting 1 Kit
XR30OUTLETBOX-11  Recessed gas outlet box kit with 3/4" XR3 Fitting 1 Kit
XR30OUTLETBOX-FR8  Firestop gas outlet box kit with 1/2" XR3 Fitting 1 Kit
Manifold Bracket XR30OUTLETBOX-FR11 Firestop gas outlet box kit with 3/4" XR3 Fitting 1 Kit

APPLICATION

¢ Termination Bracket provides mounting surface for termination fitting assembly.

* Manifold Bracket provides mounting platform for manifolds, supplied with adhesive port labeling.

* Gas Load Center creates a recessed cabinet for a more polished look to manifold assembly.

* XR3OUTLETBOX creates a secure recessed termination point for connection to moveable appliances.

Gas Load Center

MATERIAL / SPECIFICATIONS
* Termination Fitting — 16 gauge galvanized sheet metal.
* MBRACE-1 Mounting Kit made of 16 gauge galvanized sheet metal.
- Fits 3-PORTMAN, 4-PORTMAN, 5-PORTMAN and 111596-08.
MBRACE-3 Mounting Kit made of 14 gauge galvanized sheet metal.
- Fits 5-PORTMAN-1, 5-PORTMAN-2, 5-PORTMAN-3 and 4-PORTMAN-2.
4-PORTMAN-3 requires installer supplied mounting brackets.

* Gas Load Center — 20 gauge steel with a white, polyester powder coat finish.
XR3-Outlet Box * Metal Tubing Straps — 22, 20 or 18 gauge sheet metal, depending on size.

2.2.6 Pipe Support System

PIPE SUPPORT SYSTEM
Part No. Description Pkg. Qty.
RBO0-10-4 Rubber Support Block (10"L x 4"H) 1 Ea.
RB1-10-5 Rubber Support Block w/ 7/8" Galv Steel Channel (10"L x 5"H) 1 Ea.
RB1-29-5 Rubber Support Block w/ 7/8" Galv Steel Channel (29"L x 5"H) 1 Ea.
RB2-10-12  Rubber Support Block w/Adj height 7/8" Galv Steel Channel (10"L x 5"-12"H) 1 Ea.
RB2 RBO RB1

APPLICATION
o Effectively anchors and supports lightweight Gastite CSST, as well as other fuel gas piping materials to any roofing membrane.

MATERIAL / SPECIFICATIONS
* Made of 100% recycled material, UV resistant and waterproof.
* Will not damage expensive roof membranes.

* Installs on any roof with or without standard roof adhesives. Gastite Division. Titeflex C t,
astite Division, literiex Lorporation

1116 Vaughn Parkway / Portland, TN 37148
12 800.662.0208 / www.gastite.com / gastite@gastite.com
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2.2.7 Strike Protection
PROTECTION DEVICES - STRIKER PLATES & SILICONE TAPE

Part No. Description Pkg. Qty.
TFM204-100 Quarter Striker Plate — 3" x 2" 100/Box
TFM201-50 Half Striker Plate — 3" x 7" 50/Box
TFM203-50 Three-Quarter Striker Plate — 3" x 8" 50/Box
TFEM205-25 Full Striker Plate — 3" x 12" 25/Box
TFM210-10 6" x 17" Striker Plate 10/Box
TFM211-25 Full (Drop-In) Striker Plate — 1/2" & 3/4" CSST 25/Box
TFM212-25 Full (Drop-In) Striker Plate — 1" & 1 1/4" CSST 25/Box
SIL-TAPE Self Bonding Yellow Silicone Tape — 1" x .015" x 12 yd / roll 1 Ea.
SIL-TAPE-B Self Bonding Black Silicone Tape — 1" x .015" x 12 yd / roll 1 Ea.
Striker Plates Part No. Description Pkg. Qty.
FLOPPY12 3/4" Coil steel conduit — Fits 3/8" CSST 50 Ft/Coil
FLOPPY16 1" Coil steel conduit — Fits 1/2" CSST 50 Ft/Coil
FLOPPY20 1-1/4" Coil steel conduit — Fits 3/4" CSST 25 Ft/Coil
FLOPPY24 1-1/2" Coil steel conduit — Fits 1" CSST 25 Ft/Coil
FLOPPY28 1-3/4" Coil steel conduit — Fits 1-1/4" CSST 25 Ft/Coil
FLOPPY36 2-1/4" Coil steel conduit — Fits 1-1/2" CSST 25 Ft/Coil
FLOPPY48 3" Coil steel conduit — Fits 2" CSST 25 Ft/Coil
Part No. Description Pkg. d
Steel Conduit Coil & LFLOPPY-12-50 3/4" - Cat to 1 foot length — Fits 3/8" CSST 5%/1%:(y
Cut Length LFLOPPY-16-50 1" - Cut to 1 foot length — Fits 1/2" CSST 50/Box
LFLOPPY-20-25 1-1/4" — Cut to 1 foot length — Fits 3/4" CSST 25/Box
LFLOPPY-24-25 1-1/2" — Cut to 1 foot length — Fits 1" CSST 25/Box
LFLOPPY-28-25 1-3/4" — Cut to 1 foot length — Fits 1-1/4" CSST 25/Box
LFLOPPY 36-25 2-1/4" — Cut to 1 foot length — Fits 1-1/2" CSST 25/Box
LFLOPPY-48-25 3" — Cut to 1 foot length — Fits 2" CSST 25/Box

APPLICATION

* Striker plates used for protection where flexible gas piping passes through structural members and is restricted
from moving to avoid nails, screws and other potential puncture threats.

* Steel conduit is used to provide additional protection where striker plates cannot be easily installed.

MATERIAL / SPECIFICATIONS
e Striker Plates — 16 gauge AISI1050 Carbon Steel Hardened to Rc 45.
* Steel Conduit — Strip wound interlocking steel.

2.2.8 Shut-Off Valves and Quick Connects

SHUT-OFF VALVES
Part No. Description Pkg. Qty.
T100-1/2-20 1/2" Ball Valve rated to 125 PSI 20/Box
T100-3/4-10 3/4" Ball Valve rated to 125 PSI 10/Box
T100-1-1/4-5 1-1/4" Ball Valve rated to 125 PSI 5/Box
T90-1/2-10 1/2" 90 Degree Shut-Off Valve 10/Box
T90-3/4-10 3/4" 90 Degree Shut-Off Valve 10/Box

Ball Valve  90° Ball Valve
QUICK CONNECT & ACCESSORIES

Part No. Description Pkg. Qty.
T103029 1/2" Quick Connect Valve 1 Ea.
OUTFLEX-3/8 Outdoor Flex Connector — 3/8" NPT x 12' 1 Ea.
QCBOXPW 1/2" Quick Connect Box White PVC - Surface Mounted 1 Ea.
QCBOXPG 1/2" Quick Connect Box Gray PVC - Surface Mounted 1 Ea.
QCBOXSS 1/2" Quick Connect PVC Box, Stainless Steel - Recess Mounted 1 Ea.
APPLICATION

* Ball Valves are used to control gas flow to appliances and pounds-to-inches regulator.
* Quick Connect valve and accessories provide a safe and easy “quick-connect” for barbecue grills, space
heaters and decorative lighting.
Stainless Steel & PVC MATERIAL / SPECIFICATIONS
Quick Connect Boxes o By|| Valye - ANSI/ASME B16.33.
¢ Quick Connect and Accessories — ANSI Z21.15, CAN 9.1,9.2, 6.9 and AGA/CGA 7-90/CR94-001.

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
800.662.0208 / www.gastite.com / gastite@gastite.com 13
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2.2.9 Gastite Accessories

Part No.
GTCUTTER-SM
GTCUTTER-LG
GTCUTTER-LG2
GTBLADE-SM-5
GTBLADE-LG-5
Tubing Cutters GTBLADE-LG2-5

APPLICATION

* Tubing Cutters, fitted with cutting wheel designed to cut stainless steel, create clean cuts for optimal flaring of tubing.

MATERIAL / SPECIFICATIONS
* Aluminum alloy body.

Part No.
STRP3-8-24
STRP3-11-24
STRP3-16-24
STRP3-20-24
STRP3-24-12

Jacket Stripping Tool STRP3-32-12

2.2.10 Bonding Clamps

Part No.

CWP1JSH
CWP2JSH
CWP3JSH

Bonding Clamps

2.2.11 System Identification

Part No.

Adhesive Label EPAL-1-100
EPMT-1-100

Metal Tag

14

TUBING CUTTERS AND ACCESSORIES

Description

Cutter with flat rollers — 3/8" — 1" Gastite® and FlashShield™
Cutter with flat rollers — Up to 2" Gastite® and 1-1/2" FlashShield™

Cutter with flat rollers — Up to 2" FlashShield™
Replacement blade for GTCUTTER-SM
Replacement blade for GTCUTTER-LG
Replacement blade for GTCUTTER-LG2

JACKET STRIPPING TOOL
Description

1/2" Jacket Stripper

3/4" Jacket Stripper

1" Jacket Stripper

1-1/4" Jacket Stripper

1-1/2" Jacket Stripper

2" Jacket Stripper

BONDING CLAMPS
Description
Bonding Clamp for 3/8" and 1/2" Fittings
Bonding Clamp for 3/4", 1" and 1-1/4" Fittings
Bonding Clamp for 1-1/2" and 2" Fittings

SYSTEM IDENTIFICATION
Description
Adhesive Labels for elevated pressure identification

Metal Tags for Uniform Plumbing Code compliance

Pkg. Qty.
1 Ea.
1 Ea.
1 Ea.
5 Ea.
5 Ea.
5 Ea.

Pkg. Qty.

24/Pkg.
24/Pkg.
24/Pkg.
24/Pkg.
12/Pkg.
12/Pkg.

Pkg. Qty.

1 Ea.
1 Ea.
1 Ea.

Pkg. Qty.
100/Roll
100/Pkg.

Gastite Division, Titeflex Corporation

1116 Vaughn Parkway / Portland, TN 37148
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2.2.12 Regulators

MAXITROL REGULATORS

Part No. Description Pkg. Qty.
T325-3-44 250 MBTU of NG @ 8"WC with 1/2" NPT inlet/outlet 1 Ea.
T325-3-44P 355 MBTU of LP @ 11"WC with 1/2" NPT inlet/outlet 1 Ea.
T325-5-2 425 MBTU of NG @ 8"WC with 1/2" NPT inlet/outlet 1 Ea.

Maxitrol Regulators T325-5-44 600 MBTU of NG @ 8"WC with 3/4" NPT inlet/outlet 1 Ea.
T325-5-44P 918 MBTU of LP @ 11"WC with 3/4" NPT inlet/outlet 1 Ea.
T325-5-3 600 MBTU of NG @ 8"WC with 1" NPT inlet/outlet 1 Ea.
T325-5-3P 550 MBTU of LP @ 11"WC with 1" NPT inlet/outlet 1 Ea.
T325-7AL-NGO1 1,250 MBTU of NG @ 8"WC with 1-1/4" NPT inlet/outlet 1 Ea.
T325-31L48 200 MBTU of NG @ 8"WC with 1/2" NPT inlet/outlet & OPD 1 Ea.
T325-5AL600 425 MBTU of NG @ 8"WC with 3/4" NPT inlet/outlet & OPD 1 Ea.
T325-7L-210D* 1,250 MBTU of NG @ 8"WC with 1-1/4" NPT inlet/outlet & OPD 1 Ea.

Masxitro' Regulators OARA REGULATORS
Part No. Description Pkg. Qty.
REGS8-300 250 MBTU of NG @ 8"WC with 1/2" NPT inlet/outlet 1 Ea.
REG11-300 355 MBTU of LP @ 11"WC with 1/2" NPT inlet/outlet 1 Ea.
REGS8-600 550 MBTU of NG @ 8"WC with 3/4" NPT inlet/outlet 1 Ea.
REG11-600 810 MBTU of LP @ 11"WC with 3/4" NPT inlet/outlet 1 Ea.
VP3 Outdoor Vent Protector (325-3), 1/8" NPT 1 Ea.
VP5 Outdoor Vent Protector (325-5), 3/8" NPT 1 Ea.
VLP-3 Vent Line Protector for end termination 1 Ea.

OARA Regulators
*Vent limiters not available.
Note: Pipe thread size should never be used to determine regulator sizing.
Please refer to Section 4.9 for proper regulator selection
APPLICATION

* For use in elevated pressure systems (in excess of 1/2 PSI) to reduce pressure to standard appliance use levels.
* Outdoor vent protector is used when vent-limiting orifice is removed for outdoor installation of regulator.

MATERIAL / SPECIFICATIONS
2 PSIinlet pressure line models available in 8"WC and 11"WC outlet pressures.
* 5 PSIinlet pressure (OPD) models available in 8"WC (field adjustment to 11"WC) outlet pressures.

PIETRO FIORENTINI REGULATORS

Part No. Description Pkg. Qty.
30051-NG 635 MBTU of NG @ 8"WC with 1/2" NPT inlet/outlet 1 Ea.
30052-NG 848 MBTU of NG @ 8"WC with 3/4" NPT inlet/outlet 1 Ea.
30053-NG 1,059 MBTU of NG @ 8"WC with 1" NPT inlet/outlet 1 Ea.
30153-NG 5,297 MBTU of NG @ 8"WC with 1-1/4" NPT inlet/outlet 1 Ea.
30052-LP 1,285 MBTU of LP @ 11"WC with 3/4" NPT inlet/outlet 1 Ea.

Pietro Fiorentini
Regulators

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
800.662.0208 / www.gastite.com / gastite@gastite.com 15
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GASTITE®/FLASHSHIELD™ CSST WORKSHEET

Project / LoCATION:

DrawnN By:

CoNTACT PHONE:

DaTE:

DESCRIPTION
SysTEM DESCRIPTION
SYSTEM DATA AND REQUIREMENTS
Name of  |Supply Pressure| Length of Run| Load of Run | Press. Drop | Tube Diameter| Delivery Press. Comments
Run (Lbs. or In.) (Ft.) (CFH) (Lbs. or In.) (Size or In.) (Lbs. or In.)

A
B
C
D
E
F
G
H
I

J

K
L
M
N
o)

To be copied: For Planning and Design of the Gastite®/FlashShield Piping System. Visit www.gastite.com for a downloadable version of this worksheet.

Gastite Division, Titeflex Corporation

1116 Vaughn Parkway / Portland, TN 37148

800.662.0208 / www.gastite.com / gastite@gastite.com
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SECTION 3.0 SYSTEM CONFIGURATION

3.1 Configuration
3.1.1 Introduction

This section is intended to help in the design and sizing of both Gastite® and FlashShield™ CSST fuel gas piping systems.
The form -printed on the previous page is to aid in keeping track of the system requirements as well as organizing the system
configuration and sizing numbers. Refer to the Gastite web site (www.gastite.com) for additional sizing tools.

The Gastite®/FlashShield™ gas piping system is required to be tested, listed, and installed in accordance with the Standard For
Fuel Gas Piping Systems Using Corrugated Stainless Steel Tubing, ANSI LC1. This standard, among other things, requires
the manufacturer to provide installation instructions including the necessary pipe sizing tables and methods of sizing.

3.1.2 System Requirements

* Determine the local piping restrictions prior to installing the flexible gas piping. Confirm that the local administrative
authority has accepted the use of flexible gas piping. Corrugated Stainless Steel Tubing has been accepted by all major
code bodies, but local or state adoption of these codes often lags behind. Check with the local administrative authority or
an authorized Gastite®/FlashShield distributor for approval in your area.

* Determine metered (supply) pressure. A gauge can be used to measure the supply pressure or the utility will provide a
supply pressure rating.

* Determine appliance demand. Every appliance will have a manufacture’s nameplate containing BTUH or CFH
requirements as well as minimum and maximum operating pressures.

* Refer to building plans or prepare a sketch showing the location of each appliance. When preparing this sketch keep in
mind the safest, easiest, and shortest distance locations to run the piping. Label the pipe segments and the corresponding
lengths. Take note of fittings needed e.g. tees, manifolds, reducers.

3.1.3 Reference Data for Proper System Sizing
* Determine the total capacity needed for all appliances. CFH or BTUH equivalents for natural gas or propane can be

obtained from the local gas utility or propane supplier. The capacity tables within this guide or other approved CSST tables
should be used to determine pipe sizing for both Gastite® and FlashShield needed to meet BTUH input load requirements.

Table 3-1 Reference Data for Proper System Sizing
Pressure Conversion Factors Fuel Gas Information

1/4 PSI = 6.921"WC = (approx. 7"WC) Natural Gas Propane

1/2 PSI = 13.842"WC = (approx. 14"WC) BTU per Cubic Foot = 1000 2516

1 PSI= 27.684"WC = (approx. 28"WC) Specific Gravity = 0.6 1.52

2 PSI = 55.368"WC = (approx. 56"WC) Note: “Pressure Drop Curves for Gastite® CSST” are expressed in terms of Cubic

Feet per Hour (CFH). To determine the CFH for Natural Gas, divide the BTU

5 PSI = 138.42"WC = (approx. 140"WC) load by 1000. To determine the CFH for Propane, divide the BTU load by 2516.

Refer to Section 7.0 for gases with a specific gravity other than 0.60.

18
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3.1.4 Determining System Layout

a) Series Systems

A series layout (Fig 3-1) is the most common arrangement
utilized for rigid pipe systems for low pressure. These usually
consist of a main run (header) with tees branching off to each
appliance. In a traditional series system, the service pressure
down stream of the meter is typically less than 1/2 PSI.

b) Parallel Systems

In a parallel system (Fig. 3-2) a main run from the meter
supplies a central distribution manifold. The appliances are
serviced by individual runs from the manifold. The manifold
station is best located close to the greatest load, typically the
boiler or furnace.

9] Dual Pressure System

A dual pressure system (Fig. 3-3, 3-4) incorporates two
operating pressures downstream from the meter. The first
pressure, set by the service regulator at the meter, is usually
2 PSI but can be higher or lower depending on code
restrictions and gas company policy. This part of the system
is sized separately and ends at the pounds-to-inches regulator
inlet. Tables 4-7, 4-8 and 4-9 show maximum loads vs. inlet
pressures to the regulator.

The second pressure, at the outlet of the pounds-to-inches
regulator, is under 1/2 PSI; usually 8"WC for natural gas
and 11"WC for propane regulators supplied by Gastite®.
Generally, a parallel system requires a higher total footage of
smaller diameter tubing and fewer fittings compared to a series
layout.

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
800.662.0208 / www.gastite.com / gastite@gastite.com

Fig. 3-1

Fig. 3-2

Fig. 3-3

Fig. 3-4
Multi-Unit Apartment Building
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d) Multiple Manifold Systems

For those installations in which the energy load demand is large or the appliances are installed throughout the structure with
long distances from the meter, a multiple manifold system may be used (Fig. 3-5, 3-6). Elevated pressure systems are a safe,
efficient method of providing for larger BTUH load demands while maintaining smaller pipe diameters.

Fig. 3-5

e) Combination Steel / CSST System (Hybrid)

In a hybrid system (Fig. 3-7), corrugated stainless steel tubing
is used in combination with rigid pipe or copper tubing. In
lower pressure systems it is often advantageous to use both
CSST and rigid pipe to help minimize pressure drops typically
encountered on systems with high loads and/or long runs.
Gastite flexible Gas Piping is approved for use in combination
with all approved fuel gas-piping materials by using approved
pipe threads at the interface.

f) Elevated Pressure System

In a complete elevated pressure system (Fig. 3-8), corrugated
stainless steel tubing is used to deliver pressures in excess of
1/2 PSI to a pounds-to-inches regulator positioned directly
in front of each appliance. This is an alternate method of
installation used to minimize pipe size on systems with high
loads and/or long runs. Regulators shall be sized per the
largest single appliance, see Table 4-10.

20

Fig. 3-6

Fig. 3-7

Fig. 3-8

Gastite Division, Titeflex Corporation
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3.1.5 Allowable Pressure Drop

With respect to gas pipe sizing, the intent of all model codes is to ensure that there is sufficient gas volume and pressure
supplied to the appliance for proper operation. Language from the International Fuel Gas Code clearly illustrates this point.

Allowable Pressure Drop: The design pressure loss on any piping system under maximum probable
Sflow conditions, from point of delivery to the inlet connection of the equipment, shall be such that the
supply pressure at the equipment is greater than the minimum pressure required for proper equipment
operation.”

The Gastite®/FlashShield™ low-pressure tables are intended for use at a system pressure of 1/2 PSI or less, which encompasses
the range of commonly delivered utility pressures and equipment requirements. To determine which table to use determine
the system’s allowable pressure drop. The appropriate pressure drop can be calculated by subtracting the appliance inlet
pressure (typically 5"WC for NG, 10.5"WC for LPG) from the gas source pressure (gas meter for NG, secondary regulator
for LPG). Use the Gastite®/FlashShield capacity table labeled with the appropriate allowable pressure drop and gas type.
Increasing the available pressure drop will increase the available BTUHs, thus decreasing pipe sizes. It is advantageous to
allow for a larger pressure drop.

The Summation Method of pipe sizing calculates the actual pressure loss through each section of pipe. The sum of all the
losses is subtracted from the starting supply pressure to determine the inlet pressure to each appliance. The appliance inlet
pressure must fall within the manufacturer’s range for proper operation.

Note: Regardless of sizing method employed, the typical NG system should be sized for a minimum appliance inlet pressure
of 5"WC and 10.5"WC for LPG system. Pressures less than the typical minimums may be sufficient for proper appliance
operation but should be reviewed with the manufacturers’ input rating and the local administering authority. Conversely,
some modern higher performance appliances require an inlet pressure greater than the typical minimums. Check the
manufacturers’ input rating before sizing.

3.1.6  Sizing Methods

Capacity Tables from this Guide (Section 7) or appropriate code approved tables must be used when sizing Gastite®/
FlashShield™ CSST. The sizing tables used in this manual include losses for four 90-degree bends, and two end fittings.
Tubing runs with larger numbers of bends and/or fittings should be increased by an equivalent length of tubing to the
following equation: L = 1.3 (N): where “L” is additional length of tubing, and “N” is the number of additional fittings, or
90 degree bends.

Gastite”s Longest Run tables and Summation tables are produced from the same fluid flow equations. As such, they will
provide the same results taking into account any rounding of distance or capacity. These fluid equations come from data
produced by a third party laboratory. The testing was performed on actual Gastite®/FlashShield™ CSST while tables in the
code reflect the most restrictive CSST.

The Longest Run Method:

A modified version of the longest run (commonly used in conventional rigid pipe systems) is presented here and used in
Examples 1, 2 & 3. This method may be used for any pressure as listed in the appropriate Capacity Table.

For sizing each length of pipe, determine the total gas load for all appliances serviced by that section and the maximum
distance over which that particular section delivers gas. The maximum distance includes overall length from the meter to the
furthest appliance serviced by that run. Refer to Section 7 Capacity Tables for the maximum flow capacity of CSST at the
required piping length.

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
800.662.0208 / www.gastite.com / gastite@gastite.com 21
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For sizing dual-pressure systems, the piping from the meter to the pounds-to-inches regulator is sized separately from the
piping downstream of the regulator outlet. This procedure is shown in Examples 4 & 5.

Sizing for a Hybrid System (one that includes both rigid pipe and CSST) is accomplished by using the longest run method to
determine the appropriate pipe size for a given load and run length. Each segment of the piping system uses the appropriate
sizing table for that particular piping material. This procedure is shown in Examples 6 & 7.

Summation Method:

An alternative sizing method is the Summation Method which considers a summation of the pressure losses through each
section of piping. This procedure is utilized for the designer whose requirements are not satisfied by the previously described
methods. The summation method can be used for system pressures and pressure drops other than indicated in the sizing
tables for longest run. This method allows full use of the maximum flow capacity of CSST. In this fashion, a designer can
minimize piping size (or maximize flow capacity) with greater accuracy in more complicated arrangements. The summation
method is shown in Examples 8 & 9.

3.1.7 Modifying an Existing System

Gastite’/FlashShield™ fittings transition from CSST to pipe thread (NPT) and may be run in conjunction with all other
approved fuel gas piping (iron pipe, polyethylene tubing, copper tubing, etc.). When adding appliances to an existing system
the installer must verify whether the existing system, upstream of the lines to be added, can support the additional load.

A retrofitted line, even when properly sized, added to a system that can’t support the additional load, can adversely effect all
the other appliances in the system.

When the existing system will not support the additional load several installation options exist. A new trunk line(s) can be
run replacing the under-sized system upstream of the retrofitted appliances. A dedicated trunk line can be run from the gas
source to the new appliance. The system pressure may be elevated, thus increasing the allowable pressure drop, after which
the existing trunk lines may afford sufficiently higher flow capacity to handle the existing and new appliances.

If the piping is visible or the existing run lengths are known, the entire system can be resized using either aforementioned
sizing method (Longest Run or Summation). The system shall be resized with an appropriate sizing table based on the
affordable pressure drop. When the piping is not visible or accessible for measurement, approximated lengths should be
rounded up.

3.2 Sizing Procedures and Exercises

3.2.1 Sizing Examples

While the following examples show typical applications of the sizing methods they do not address all of the system
configurations in which they can be used. In general, Longest Run and Summation can be used with any pressure or system

configuration (series, parallel, dual-pressure, hybrid, etc.).

The following exercises illustrate various design layouts, pressure drops and sizing methods. To further highlight the differences
in methods and designs, examples 1-8 use the same appliance layout and load.

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
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3.2.2 Example 1 - Series System — 6""WC

Figure 3-9 below shows a typical single-family house installation with five (5) appliances. The piping is arranged in series
with a main run branching at the appliances. The utility company’s supply pressure (downstream of the meter) is 6"WC.
The utility company advises that the specific gravity of the gas delivered will be 0.60 and the energy content is 1 CFH =
1000 BTUH. The allowable pressure drop across the system has been determined to be 1.0"WC (supply pressure 6"WC —
appliance requirement 5"WC).

Fig. 3-9

Table 3-2
Section Description Load Delivered by Section Section Length Run Length Tube Size
“A” — Trunk 221 CFH = 221,000 BTUH 40 feet 70 feet 1" CSST
“B” — Trunk 141 CFH = 141,000 BTUH 5 feet 70 feet 1" CSST
“C” — Trunk 105 CFH = 105,000 BTUH 10 feet 70 feet 1" CSST
“D” - Trunk 53 CFH = 53,000 BTUH 10 feet 70 feet 3/4" CSST
“E” - BBQ 25 CFH = 25,000 BTUH 5 feet 70 feet 1/2" CSST
“F” — Furnace 80 CFH = 80,000 BTUH 10 feet 50 feet 3/4" CSST
“G” — Water Heater 36 CFH = 36,000 BTUH 10 feet 55 feet 1/2" CSST
“H” — Range 52 CFH = 52,000 BTUH 10 feet 65 feet 3/4" CSST
“]” — Dryer 28 CFH = 28,000 BTUH 5 feet 70 feet 1/2" CSST

Run Length for Trunk Sections = Distance from meter to furthest appliance (Longest Run)

Run Length for Appliance Sections = Distance from meter to each appliance

SIZING RUN “A”

* Run “A” is sized by the total load of all appliances and the run length from the meter to the furthest appliance

* The total load of all appliances is 80 + 36 + 52 + 28 + 25 = 221CFH
* The run length to the BBQ (furthest appliance) is 40 + 5 + 10 + 10 + 5 = 70ft

* Referring to Table 7-2 (1.0"WC pressure drop): for a 70ft run, 1" CSST has a capacity over 221CFH (actual: 227)

SIZING RUN “B”

* Run “B” is sized by the total load of all supplied appliances and the run length from the meter to the furthest appliance
¢ 'The total load of the supplied appliances is 36 + 52 + 28 + 25 = 141CFH
* The run length to the BBQ (furthest appliance) is 40 + 5 + 10 + 10 + 5 = 70ft

* Referring to Table 7-2 (1.0"WC pressure drop) for a 70ft run, 1" CSST has a capacity over 141CFH (actual: 227)

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
800.662.0208 / www.gastite.com / gastite@gastite.com
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SIZING RUN “C”

* Run “C” is sized by the total load of all supplied appliances and the run length from the meter to the furthest appliance
* 'The total load of all appliances is 52 + 28 + 25 = 105CFH

* The run length to the BBQ (furthest appliance) is 40 + 5 + 10 + 10 + 5 = 70ft

* Referring to Table 7-2 (1.0"WC pressure drop): for a 70ft run, 1" CSST has a capacity over 105CFH (actual: 227)

SIZING RUN “D”

* Run “D” is sized by the total load of all supplied appliances and the run length from the meter to the furthest appliance
* The total load of the BBQ and the dryer is 25 + 28 = 53CFH

* The run length to the BBQ (furthest appliance) is 40 + 5 + 10 + 10 + 5 = 70ft

* Referring to Table 7-2 (1.0"WC pressure drop) for a 70ft run, 3/4" CSST has a capacity over 53CFH (actual: 103)

SIZING RUN “E”

* Run “E” is sized by the total load of the supplied appliance and the run length from the meter to the furthest appliance
* The load of the BBQ is 25CFH

* The run length to the BBQ is 40 + 5 + 10 + 10 + 5 = 70ft

* Referring to Table 7-2 (1.0"WC pressure drop) for a 70ft run, 1/2" CSST has a capacity over 25CFH (actual: 50)

SIZING RUN “F”

* Run “F” is sized by the load of the supplied appliance and the run length from the meter to the supplied appliance
* 'The load of the furnace is S0CFH

* The run length to the furnace is 40 + 10 = 50ft

* Referring to Table 7-2 (1.0"WC pressure drop) for a 50ft run, 3/4" CSST has a capacity over S0CFH (actual: 120)

SIZING RUN “G”

* Run “G” is sized by the load of the supplied appliance and the run length to the supplied appliance

* 'The load of the water heater is 36CFH

* The run length to the water heater is 40 + 5 + 10 = 55ft

* Referring to Table 7-2 (1.0"WC pressure drop) for a 60ft run, 1/2" CSST has a capacity over 36CFH (actual: 54)

SIZING RUN “H”

* Run “H” is sized by the load of the supplied appliance and the run length to the supplied appliance

* The load of the range is 52CFH

* The run length to the range is 40 + 5 + 10 + 10 = 65ft

* Referring to Table 7-2 (1.0"WC pressure drop) for a 70ft run, 3/4" CSST has a capacity over 52CFH (actual: 103)

SIZING RUN “J”

* Run “J” is sized by the load of the supplied appliance and the run length to the supplied appliance

* 'The load of the dryer is 28CFH

* The run length to the dryer is 40 + 5 + 10 + 10 + 5 = 70ft

* Referring to Table 7-2 (1.0"WC pressure drop) for a 70ft run, 1/2" CSST has a capacity over 28CFH (actual: 50)
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3.2.3 Example 2 - Parallel System — 6"WC

Figure 3-10 below shows the same house as Example 1. The piping is arranged in parallel fashion, with individual CSST

appliance runs supplied by a main distribution manifold. The utility company’s supply pressure (downstream of the meter)
is 6"WC. The utility company advises that the specific gravity of the gas delivered will be 0.60 and the energy content is 1
CFH = 1000 BTUH. The allowable pressure drop across the system has been determined to be 1.0"WC (supply pressure
6"WC - appliance requirement 5"WC).

Fig. 3-10

Table 3-3
Section Description Load Delivered by Section Section Length Run Length Tube Size

“A” — Trunk 221 CFH = 221,000 BTUH 45 feet 70 feet 1" CSST

“B” — Furnace 80 CFH = 80,000 BTUH 15 feet 60 feet 3/4" CSST
“C” — Water Heater 36 CFH = 36,000 BTUH 10 feet 55 feet 1/2" CSST
“D” — Range 52 CFH = 52,000 BTUH 20 feet 65 feet 3/4" CSST
“E” — Dryer/BBQ Trunk 53 CFH = 53,000 BTUH 20 feet 70 feet 3/4" CSST
“F” — Dryer 28 CFH = 28,000 BTUH 5 feet 70 feet 1/2" CSST
“G” - BBQ 25 CFH = 25,000 BTUH 5 feet 70 feet 1/2" CSST

Run Length for Trunk Sections = Distance from meter to furthest appliance (Longest Run)

Run Length for Appliance Sections = Distance from meter to each appliance

SIZING RUN “A”

* Run “A” is sized by the total load of all appliances and the run length from the meter to the furthest appliance

* The total load of all appliances is 80 + 36 + 52 + 28 + 25 = 221CFH

* The run length to the BBQ (furthest appliance) is 45 + 20 + 5 = 70ft

* Referring to Table 7-2 (1.0"WC pressure drop): for a 70ft run, 1" CSST has a capacity over 221CFH (actual: 227)

SIZING RUN “B”

* Run “B” is sized by the load of the supplied appliance and the run length from the meter to the supplied appliance

¢ The load of the furnace is SOCFH
* The run length to the furnace is 45 + 15 = 60ft

* Referring to Table 7-2 (1.0"WC pressure drop) for a 60ft run, 3/4" CSST has a capacity over 80CFH (actual: 110)
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SIZING RUN “C”

* Run “C” is sized by the load of the supplied appliance and the run length to the supplied appliance

* 'The load of the water heater is 36CFH

* The run length to the water heater is 45 + 10 = 55ft

* Referring to Table 7-2 (1.0"WC pressure drop) for a 60ft run, 1/2" CSST has a capacity over 36CFH (actual: 54)

SIZING RUN “D”

* Run “D” is sized by the load of the supplied appliance and the run length to the supplied appliance

* The load of the range is 52CFH

* The run length to the range is 45 + 20 = 65ft

* Referring to Table 7-2 (1.0"WC pressure drop) for a 70ft run, 3/4" CSST has a capacity over 52CFH (actual: 103)

SIZING RUN “E”

* Run “E” is sized by the total load of all supplied appliances and the run length from the meter to the furthest appliance
* The total load of the BBQ and the dryer is 25 + 28 = 53CFH

* The run length to the BBQ (furthest appliance) is 45 + 20 + 5 = 70ft

* Referring to Table 7-2 (1.0"WC pressure drop) for a 70ft run, 3/4" CSST has a capacity over 53CFH (actual: 103)

SIZING RUN “F”

* Run “F” is sized by the load of the supplied appliance and the run length to the supplied appliance

* 'The load of the dryer is 28CFH

* The run length to the dryer is 45 + 20 + 5 = 70ft

* Referring to Table 7-2 (1.0"WC pressure drop) for a 70ft run, 1/2" CSST has a capacity over 28CFH (actual: 50)

SIZING RUN “G”

* Run “G” is sized by the total load of the supplied appliance and the run length from the meter to the furthest appliance
* The load of the BBQ is 25CFH

* The run length to the BBQ is 45 + 20 + 5 = 70ft

* Referring to Table 7-2 (1.0"WC pressure drop) for a 70ft run, 1/2" CSST has a capacity over 25CFH (actual: 50)

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
26 800.662.0208 / www.gastite.com / gastite@gastite.com



Section 3: System Configuration

January 2016

3.2.4 Example 3 - Parallel System — 12-14"WC

Figure 3-11 below shows the same house and piping system as Example 2. The piping is arranged in parallel fashion,
with individual CSST appliance runs supplied by a main distribution manifold. The utility company’s supply pressure
(downstream of the meter) is 12-14"WC. The utility company advises that the specific gravity of the gas delivered will be
0.60 and the energy content is I CFH = 1000 BTUH. The allowable pressure drop across the system has been determined
to be 7"WC (supply pressure 12"WC - appliance requirement 5"WC). As there is no 7"WC pressure drop chart available
we must use the next lowest chart: in this case the 6"WC pressure drop chart (Table 7-8).

Fig. 3-11
Table 3-4

Section Description Load Delivered by Section Section Length Run Length Tube Size
“A” — Trunk 221 CFH = 221,000 BTUH 45 feet 70 feet 3/4" CSST
“B” — Furnace 80 CFH = 80,000 BTUH 15 feet 60 feet 1/2" CSST
“C” — Water Heater 36 CFH = 36,000 BTUH 10 feet 55 feet 3/8" CSST
“D” — Range 52 CFH = 52,000 BTUH 20 feet 65 feet 1/2" CSST
“E” — Dryer/BBQ Trunk 53 CFH = 53,000 BTUH 20 feet 70 feet 1/2" CSST
“F” — Dryer 28 CFH = 28,000 BTUH 5 feet 70 feet 3/8" CSST
“G” - BBQ 25 CFH = 25,000 BTUH 5 feet 70 feet 3/8" CSST
Run Length for Trunk Sections = Distance from meter to furthest appliance (Longest Run)
Run Length for Appliance Sections = Distance from meter to each appliance

SIZING RUN “A”

* Run “A” is sized by the total load of all appliances and the run length from the meter to the furthest appliance

* The total load of all appliances is 80 + 36 + 52 + 28 + 25 = 221CFH

* The run length to the BBQ (furthest appliance) is 45 + 20 + 5 = 70ft

* Referring to Table 7-8 (6.0"WC pressure drop) for a 70ft run, 3/4" CSST has a capacity over 221CFH (actual: 234)

SIZING RUN “B”

* Run “B” is sized by the load of the supplied appliance and the run length from the meter to the supplied appliance
* The load of the furnace is S0CFH

* The run length to the furnace is 45 + 15 = 60ft

* Referring to Table 7-8 (6.0"WC pressure drop) for a 60ft run, 1/2" CSST has a capacity over 80CFH (actual: 131)
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SIZING RUN “C”

* Run “C” is sized by the load of the supplied appliance and the run length to the supplied appliance

* 'The load of the water heater is 36CFH

* The run length to the water heater is 45 + 10 = 55ft

* Referring to Table 7-8 (6.0"WC pressure drop) for a 60ft run, 3/8" CSST has a capacity over 36CFH (actual: 47)

SIZING RUN “D”

* Run “D” is sized by the load of the supplied appliance and the run length to the supplied appliance

* The load of the range is 52CFH

* The run length to the range is 45 + 20 = 65ft

* Referring to Table 7-8 (6.0"WC pressure drop) for a 70ft run, 1/2" CSST has a capacity over 52CFH (actual: 122)

SIZING RUN “E”

* Run “E” is sized by the total load of all supplied appliances and the run length from the meter to the furthest appliance
* The total load of the BBQ and the dryer is 25 + 28 = 53CFH

* The run length to the BBQ (furthest appliance) is 45 + 20 + 5 = 70ft

* Referring to Table 7-8 (6.0"WC pressure drop) for a 70ft run, 1/2" CSST has a capacity over 53CFH (actual: 122)

SIZING RUN “F”

* Run “F” is sized by the load of the supplied appliance and the run length to the supplied appliance

* 'The load of the dryer is 28CFH

* The run length to the dryer is 45 + 20 + 5 = 70ft

* Referring to Table 7-8 (6.0"WC pressure drop) for a 70ft run, 3/8" CSST has a capacity over 28CFH (actual: 43)

SIZING RUN “G”

* Run “G” is sized by the total load of the supplied appliance and the run length from the meter to the furthest appliance
* The load of the BBQ is 25CFH

* The run length to the BBQ is 45 + 20 + 5 = 70ft

* Referring to Table 7-8 (6.0"WC pressure drop) for a 70ft run, 3/8" CSST has a capacity over 25CFH (actual: 43)
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3.2.5 Example 4 - Dual Pressure System — 2 PSI Trunk and 8""WC Appliance Runs

Figure 3-12 below shows the same house and similar piping system as Example 3. The piping is arranged in parallel fashion,
with individual CSST appliance runs supplied by a main distribution manifold. A regulator is mounted at the manifold. The
utility company’s supply pressure (downstream of the meter) is 2 PSI. The utility company advises that the specific gravity
of the gas delivered will be 0.60 and the energy content is 1 CFH = 1000 BTUH. The pounds-to-inches regulator is set to
8"WC. Downstream of the regulator the allowable pressure drop across the system has been determined to be 3"WC (supply
pressure 8"WC - appliance requirement 5"WC). Upstream of the regulator the 2 PSI line pressure chart with a pressure drop
of 1 PSI can be used. This will supply the regulator with the 1 PSI inlet pressure required for full capacity flow.

Fig. 3-12
Table 3-5
Section Description Load Delivered by Section Section Length Run Length Tube Size
“A” — Trunk 221 CFH = 221,000 BTUH 45 feet 45 feet 1/2" CSST
“B” — Furnace 80 CFH = 80,000 BTUH 15 feet 15 feet 1/2" CSST
“C” — Water Heater 36 CFH = 36,000 BTUH 10 feet 10 feet 3/8" CSST
“D” — Range 52 CFH = 52,000 BTUH 20 feet 20 feet 3/8" CSST
“E” — Dryer/BBQ 53 CFH = 53,000 BTUH 20 feet 25 feet 1/2" CSST
“F” — Dryer 28 CFH = 28,000 BTUH 5 feet 25 feet 3/8" CSST
“G” - BBQ 25 CFH = 25,000 BTUH 5 feet 25 feet 3/8" CSST
Run Length for Trunk Sections = Distance from meter to regulator
Run Length for Appliance Sections = Distance from regulator to each appliance

SIZING RUN “A”

* Run “A” is sized by the total load of all appliances and the run length from the meter to the regulator

* The total load of all appliances is 80 + 36 + 52 + 28 + 25 = 221CFH

* The run length to the regulator is 45ft

* Referring to Table 7-10 (2 PSI line pressure, 1 PSI pressure drop) for a 45ft run, 1/2" CSST has a capacity over 221CFH
(actual: 307)

SIZING RUN “B”

* Run “B” is sized by the load of the supplied appliance and the run length from the regulator to the supplied appliance
* 'The load of the furnace is S0CFH

* The run length to the furnace is 15ft

* Referring to Table 7-5 (3.0"WC pressure drop) for a 15ft run, 1/2" CSST has a capacity over 80CFH (actual: 185)
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SIZING RUN “C”

* Run “C” is sized by the load of the supplied appliance and the run length to the supplied appliance

* 'The load of the water heater is 36CFH

* The run length to the water heater is 10ft

* Referring to Table 7-5 (3.0"WC pressure drop) for a 10ft run, 3/8" CSST has a capacity over 36CFH (actual: 83)

SIZING RUN “D”

* Run “D” is sized by the load of the supplied appliance and the run length to the supplied appliance

* The load of the range is 52CFH

* The run length to the range is 20ft

* Referring to Table 7-5 (3.0"WC pressure drop) for a 20ft run, 3/8" CSST has a capacity over 52CFH (actual: 58)

SIZING RUN “E”

* Run “E” is sized by the total load of all supplied appliances and the run length from the regulator to the furthest appliance
* The total load of the BBQ and the dryer is 25 + 28 = 53CFH

* The run length to the BBQ (furthest appliance) is 20 + 5 = 25ft

* Referring to Table 7-5 (3.0"WC pressure drop) for a 25ft run, 1/2" CSST has a capacity over 53CFH (actual: 144)

SIZING RUN “F”

* Run “F” is sized by the load of the supplied appliance and the run length to the supplied appliance

* 'The load of the dryer is 28CFH

* The run length to the dryer is 20 + 5 = 25ft

* Referring to Table 7-5 (3.0"WC pressure drop) for a 25ft run, 3/8" CSST has a capacity over 28CFH (actual: 51)

SIZING RUN “G”

* Run “G” is sized by the total load of the supplied appliance and the run length from the regulator to the furthest appliance
* The load of the BBQ is 25CFH

* The run length to the BBQ is 20 + 5 = 25ft

* Referring to Table 7-5 (3.0"WC pressure drop) for a 25ft run, 3/8" CSST has a capacity over 25CFH (actual: 51)

Gastite Division, Titeflex Corporation
1116 Vaughn Parkway / Portland, TN 37148
30 800.662.0208 / www.gastite.com / gastite@gastite.com



Section 3: System Configuration

January 201

3.2.6 Example 5 - Multiple Manifold System

Figure 3-13 below shows the same house and similar piping system as Example 4. The piping is arranged in parallel fashion,
with individual CSST appliance runs supplied by two distribution manifolds. Regulators are mounted at each manifold. The
utility company’s supply pressure (downstream of the meter) is 2 PSI. The utility company advises that the specific gravity
of the gas delivered will be 0.60 and the energy content is 1 CFH = 1000 BTUH. The pounds-to-inches regulators are set
to 8"WC. Downstream of the regulators the allowable pressure drop across the system has been determined to be 3"WC
(supply pressure 8"WC — appliance requirement 5"WC). Upstream of the regulators the 2 PSI line pressure chart with a
pressure drop of 1 PSI can be used. This will supply the regulators with the 1 PSI inlet pressure required for full capacity flow.

Sizing of all appliance runs downstream from the pressure regulators is performed considering the length and load for each
appliance as in the previous example.

To size the elevated pressure trunk lines, use the Longest Run Method to determine the trunk line sizes by adding the
distance from the meter to the furthest regulator (trunk “A” + trunk “E”). This length is used to size both trunk lines. It
important to note that the total load of the system is passing through trunk “A” while only the load of the second manifold
system is passing through trunk “E”.

Fig. 3-13
Table 3-6
Section Description Load Delivered by Section Section Length Run Length Tube Size
“A” — Trunk 221 CFH = 221,000 BTUH 45 feet 65 feet 1/2" CSST
“E” — Trunk 53 CFH = 53,000 BTUH 20 feet 65 feet 3/8" CSST
Longest Run for Trunk Section = Distance from meter to furthest regulator.
Appliance runs are determined using the length and load for each section only.

SIZING RUN “A”

* Run “A” is sized by the load of all appliances and the run length from the meter to the farthest regulator

* The total load of all appliances is 80 + 36 + 52 + 28 + 25 = 221CFH

* The run length to the farthest regulator is 45 + 20 = 65ft

* Referring to Table 7-10 (2 PSI with a 1 PSI drop): for a 70-ft run, 1/2" CSST has a capacity over 221CFH (260 actual)
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SIZING RUN “E”

* Run “E” is sized by the load of all supplied appliances and the run length from the meter to the farthest regulator

* 'The total load of all appliances is 28 + 25 = 53CFH

* The run length to the farthest regulator is 45 + 20 = 65ft

* Referring to Table 7-10 (2 PSI with a 1 PSI drop): for a 70-ft run, 3/8" CSST has a capacity over 53CFH (97 actual)
NOTE: Gastite® recommends that trunk lines be 1/2" minimum. Therefore, this trunk run should be upsized to 1/2".
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3.2.7 Example 6 - Series System — 7"W(C - Hybrid

Figure 3-14 below shows a typical single-family house retrofit installation with five (5) appliances, 2 of which are added
onto an existing black pipe system. The piping is arranged in series with a main run branching at the appliances. The utility
company’s supply pressure (downstream of the meter) is 7"WC. The utility company advises that the specific gravity of the
gas delivered will be 0.60 and the energy content is 1 CFH = 1000 BTUH. The allowable pressure drop across the system
has been determined to be 2.0"WC (supply pressure 7"WC - appliance requirement 5"WC).

Fig. 3-14

Note: Rigid pipe sized using a 0.5"WC pressure drop table, as no 2.0"WC pressure drop table for Rigid pipe is available.

Table 3-7

Section Description Load Delivered by Section Section Length Run Length Tube Size
“A” — Rigid Trunk 221 CFH = 221,000 BTUH 40 feet 70 feet 1" Rigid
“B” — Rigid Trunk 141 CFH = 140,000 BTUH 5 feet 70 feet 1" Rigid
“C” — Rigid Trunk 105 CFH = 105,000 BTUH 10 feet 70 feet 3/4" Rigid
“D” — CSST Trunk 53 CFH = 53,000 BTUH 10 feet 70 feet 1/2" CSST
“E” - BBQ 25 CFH = 25,000 BTUH 5 feet 70 feet 1/2" CSST
“F” — Furnace 80 CFH = 80,000 BTUH 10 feet 50 feet 3/4" Rigid
“G” — Water Heater 36 CFH = 36,000 BTUH 10 feet 55 feet 3/8" Rigid
“H” — Range 52 CFH = 52,000 BTUH 10 feet 65 feet 1/2" Rigid
“]” — Dryer 28 CFH = 28,000 BTUH 5 feet 70 feet 1/2" CSST
Run Length for Trunk Sections = Distance from meter to furthest appliance (Longest Run)
Run Length for Appliance Sections = Distance from meter to each appliance

SIZING RUN “A”

* Run “A” is sized by the total load of all appliances and the run length from the meter to the furthest appliance

* The total load of all appliances is 80 + 36 + 52 + 28 + 25 = 221CFH

* The run length to the BBQ (furthest appliance) is 40 + 5 + 10 + 10 + 5 = 70ft

* Referring to Table 7-23 (Rigid pipe 0.5"WC pressure drop): for a 70ft run, 1" Rigid pipe has a capacity over 221CFH
(actual: 240)

SIZING RUN “B”

* Run “B” is sized by the total load of all supplied appliances and the run length from the meter to the furthest appliance

* The total load of the supplied appliances is 36 + 52 + 28 + 25 = 141CFH

* The run length to the BBQ (furthest appliance) is 40 + 5 + 10 + 10 + 5 = 70ft

* Referring to Table 7-23 (Rigid pipe 0.5"WC pressure drop) for a 70ft run, 1" Rigid pipe has a capacity over 141CFH
(actual: 240)
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SIZING RUN “C”

* Run “C” is sized by the total load of all supplied appliances and the run length from the meter to the furthest appliance

* 'The total load of all appliances is 52 + 28 + 25 = 105CFH

* The run length to the BBQ (furthest appliance) is 40 + 5 + 10 + 10 + 5 = 70ft

* Referring to Table 7-23 (Rigid pipe 0.5"WC pressure drop): for a 70ft run, 3/4" Rigid pipe has a capacity over 105CFH
(actual: 125)

SIZING RUN “D”

* Run “D” is sized by the total load of all supplied appliances and the run length from the meter to the furthest appliance
* The total load of the BBQ and the dryer is 25 + 28 = 53CFH

* The run length to the BBQ (furthest appliance) is 40 + 5 + 10 + 10 + 5 = 70ft

* Referring to Table 7-4 (2.0"WC pressure drop) for a 70ft run, 1/2" CSST has a capacity over 53CFH (actual: 71)

SIZING RUN “E”

* Run “E” is sized by the total load of the supplied appliance and the run length from the meter to the furthest appliance
* The load of the BBQ is 25CFH

* The run length to the BBQ is 40 + 5 + 10 + 10 + 5 = 70ft

* Referring to Table 7-4 (2.0"WC pressure drop) for a 70ft run, 1/2" CSST has a capacity over 25CFH (actual: 71)

SIZING RUN “F”

* Run “F” is sized by the load of the supplied appliance and the run length from the meter to the supplied appliance

* 'The load of the furnace is S0CFH

* The run length to the furnace is 40 + 10 = 50ft

* Referring to Table 7-23 (Rigid pipe 0.5"WC pressure drop) for a 50ft run, 3/4" Rigid pipe has a capacity over 80CFH
(actual: 151)

SIZING RUN “G”

* Run “G” is sized by the load of the supplied appliance and the run length to the supplied appliance

* 'The load of the water heater is 36CFH

* The run length to the water heater is 40 + 5 + 10 = 55ft

* Referring to Table 7-23 (Rigid pipe 0.5"WC pressure drop) for a 60ft run, 3/8" Rigid pipe has a capacity over 36CFH
(actual: 36)

SIZING RUN “H”

* Run “H” is sized by the load of the supplied appliance and the run length to the supplied appliance

* The load of the range is 52CFH

* The run length to the range is 40 + 5 + 10 + 10 = 65ft

* Referring to Table 7-23 (Rigid pipe 0.5"WC pressure drop) for a 70ft run, 1/2" Rigid pipe has a capacity over 52CFH
(actual: 61)

SIZING RUN “J”

* Run “J” is sized by the load of the supplied appliance and the run length to the supplied appliance

* 'The load of the dryer is 28CFH

* The run length to the dryer is 40 + 5 + 10 + 10 + 5 = 70ft

* Referring to Table 7-4 (2.0"WC pressure drop) for a 70ft run, 1/2" CSST has a capacity over 28CFH (actual: 71)
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3.2.8 Example 7 - Parallel System — 7"WC — Hybrid

Figure 3-15 below shows the same house and similar piping system as Example 2. The piping is arranged in parallel fashion,
with individual CSST appliance runs supplied by a main distribution manifold. The main trunk line (“A”) from the meter
to the distribution manifold is rigid pipe rather than CSST. The utility company’s supply pressure (downstream of the meter)
is 7"WC. The utility company advises that the specific gravity of the gas delivered will be 0.60 and the energy content is 1
CFH = 1000 BTUH.

The allowable pressure drop across the system has been determined to be 2"WC (supply pressure 7"WC - appliance
requirement 5"WC). 0.5"WC pressure drop will be taken over the rigid pipe trunk line and the remaining appliance runs.

Fig. 3-15

Note: Rigid pipe sized using a 0.5"WC pressure drop table, as no 2.0"WC pressure drop table for Rigid pipe is available.

Table 3-8

Section Description Load Delivered by Section Section Length Run Length Tube Size
“A” — Rigid Trunk 221 CFH = 221,000 BTUH 45 feet 70feet 1" Rigid
“B” — Furnace 80 CFH = 80,000 BTUH 15 feet 60 feet 3/4" CSST
“C” — Water Heater 36 CFH = 36,000 BTUH 10 feet 55 feet 1/2" CSST
“D” — Range 52 CFH = 52,000 BTUH 20 feet 65 feet 1/2" CSST
“E” — Dryer/BBQ Trunk 53 CFH = 53,000 BTUH 20 feet 70 feet 1/2" CSST
“F” — Dryer 28 CFH = 28,000 BTUH 5 feet 70 feet 1/2" CSST
“G” - BBQ 25 CFH = 25,000 BTUH 5 feet 70 feet 1/2" CSST
Run Length for Trunk Sections = Distance from meter to furthest appliance (Longest Run)
Run Length for Appliance Sections = Distance from meter to each appliance

SIZING RUN “A”

* Run “A” is sized by the total load of all appliances and the run length from the meter to the furthest appliance

* The total load of all appliances is 80 + 36 + 52 + 28 + 25 = 221CFH

* The run length to the BBQ (furthest appliance) is 45 + 20 + 5 = 70ft

* Referring to Table 7-23 (Rigid pipe 0.5"WC pressure drop): for a 70ft run, 1" pipe has a capacity over 221CFH (actual: 240)

SIZING RUN “B”

* Run “B” is sized by the load of the supplied appliance and the run length from the meter to the supplied appliance
* The load of the furnace is SOCFH

* The run length to the furnace is 45 + 15 = 60ft

* Referring to Table 7-4 (2.0"WC pressure drop) for a 60ft run, 3/4" CSST has a capacity over 80CFH (actual: 152)
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SIZING RUN “C”

* Run “C” is sized by the load of the supplied appliance and the run length from the meter to the supplied appliance
* 'The load of the water heater is 36CFH

* The run length to the water heater is 45 + 10 = 55ft

* Referring to Table 7-4 (2.0"WC pressure drop) for a 60ft run, 1/2" CSST has a capacity over 36CFH (actual: 76)

SIZING RUN “D”

* Run “D” is sized by the load of the supplied appliance and the run length from the meter to the supplied appliance
* The load of the range is 52CFH

* The run length to the range is 45 + 20 = 65ft

* Referring to Table 7-4 (2.0"WC pressure drop) for a 70ft run, 1/2" CSST has a capacity over 52CFH (actual: 71)

SIZING RUN “E”

* Run “E” is sized by the total load of all supplied appliances and the run length from the meter to the furthest appliance
* The total load of the BBQ and the dryer is 25 + 28 = 53CFH

* The run length to the BBQ (furthest appliance) is 45 + 20 + 5 = 70ft

* Referring to Table 7-4 (2.0"WC pressure drop) for a 70ft run, 1/2" CSST has a capacity over 53CFH (actual: 71)

SIZING RUN “F”

* Run “F” is sized by the load of the supplied appliance and the run length from the meter to the supplied appliance
* 'The load of the dryer is 28CFH

* The run length to the dryer is 45 + 20 + 5 = 70ft

* Referring to Table 7-4 (2.0"WC pressure drop) for a 70ft run, 1/2" CSST has a capacity over 28CFH (actual: 71)

SIZING RUN “G”

* Run “G” is sized by the total load of the supplied appliance and the run length from the meter to the furthest appliance
* The load of the BBQ is 25CFH

* The run length to the BBQ is 45 + 20 + 5 = 70ft

* Referring to Table 7-4 (2.0"WC pressure drop) for a 70ft run, 1/2" CSST has a capacity over 25CFH (actual: 71)
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3.2.9 Example 8 - Summation Method for Parallel System — 7""WC — Hybrid

Figure 3-16 below shows the same house as Example 6. The piping is arranged in parallel fashion, with individual CSST
appliance runs supplied by a main distribution manifold. The main trunk line ("A”) from the meter to the distribution
manifold is rigid pipe rather than CSST. The utility company’s supply pressure (downstream of the meter) is 7"WC. The
utility company advises that the specific gravity of the gas delivered will be 0.60 and the energy content is 1 CFH = 1000
BTUH. The allowable pressure drop across the system has been determined to be 2.0"WC (supply pressure 7"WC - appliance
requirement 5" WC).

When using the “Summation Method” for gas pipe sizing, the sum of the pressure losses through each section of pipe should

result in a minimum 5"WC pressure delivered to the appliance inlet. (Pressures less than 5"WC may be sufficient for proper
appliance operation but should be reviewed with the manufacturer’s input rating and the local administrative authority).

Fig. 3-16

Table 3-9

Section Description Load Delivered by Section Section Length Tube Size
“A” — Rigid Trunk 221 CFH = 221,000 BTUH 45 feet 3/4" Rigid
“B” — Furnace 80 CFH = 80,000 BTUH 15 feet 1/2" CSST
“C” — Water Heater 36 CFH = 36,000 BTUH 10 feet 3/8" CSST
“D” — Range 52 CFH = 52,000 BTUH 20 feet 1/2" CSST
“E” — Dryer/BBQ Trunk 53 CFH = 53,000 BTUH 20 feet 1/2" CSST
“F” — Dryer 28 CFH = 28,000 BTUH 5 feet 3/8" CSST
“G” - BBQ 25 CFH = 25,000 BTUH 5 feet 3/8" CSST

SIZING RUN “A”

* Run “A” is sized by the total load of all appliances and the section length

* The total load of all appliances is 80 + 36 + 52 + 28 + 25 = 221CFH

* The section length is 45ft

* Referring to Table 7-24 (Pressure drop per foot for Rigid Pipe): for a 225CFH load, 3/4" pipe has a drop of 0.021"WC
per ft

* The pressure drop over Run “A” is: 0.021" x 45ft = 0.945"WC

* The available pressure at the end of run “A” is 7"WC - 0.945"WC = 6.055"WC
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SIZING RUN “B”

* Run “B” is sized by the load of the supplied appliance and the section length

* 'The load of the furnace is S0CFH

* The section length to the furnace is 15ft

* Referring to Table 7-21 (Pressure drop per foot for Gastite® CSST): for a 80CFH load, 1/2" CSST has a drop of 0.037"WC/ ft
* 'The pressure drop over Run “B” is: 0.037" x 15ft = 0.555"WC

* 'The available pressure at the end of run “B” is 6.055"WC - 0.555"WC = 5.500"WC

SIZING RUN “C”

* Run “C” is sized by the load of the supplied appliance and the section length

The load of the water heater is 36CFH

* The section length is 10ft

Referring to Table 7-21 (Pressure drop per foot for Gastite® CSST): for a 40CFH load, 3/8" CSST has a drop of 0.075"WC/ ft
The pressure drop over Run “C” is: 0.075" x 10ft = 0.750"WC

The available pressure at the end of run “C” is 6.055"WC - 0.750"WC = 5.305"WC

SIZING RUN “D”

* Run “D” is sized by the load of the supplied appliance and the section length

The load of the range is 52CFH

The section length is 20ft

Referring to Table 7-21 (Pressure drop per foot for Gastite® CSST): for a 60CFH load, 1/2" CSST has a drop of 0.020"WC/ ft
The pressure drop over Run “D” is: 0.020" x 20ft = 0.400"WC

The available pressure at the end of run “D” is 6.055"WC - 0.400"WC = 5.655"WC

SIZING RUN “E”

* Run “E” is sized by the total load of all supplied appliances and the section length

* The total load of the BBQ and the dryer is 25 + 28 = 53CFH

* The section length is 20ft

Referring to Table 7-21 (Pressure drop per foot for Gastite® CSST): for a 60CFH load, 1/2" CSST has a drop of 0.020"WC/ ft
The pressure drop over Run “E” is: 0.020" x 20ft = 0.400"WC

The available pressure at the end of run “E” is 6.055"WC - 0.400"WC = 5.655"WC

SIZING RUN “F”

* Run “F” is sized by the load of the supplied appliance and the section length

The load of the dryer is 28 CFH

* The section length 5ft

Referring to Table 7-21 (Pressure drop per foot for Gastite® CSST): for a 30CFH load, 3/8" CSST has a drop of 0.044"WC/ ft
The pressure drop over Run “F” is: 0.044" x 5ft = 0.220"WC

The available pressure at the end of run “F” is 5.655"WC - 0.220"WC = 5.435"WC

SIZING RUN “G”

* Run “G” is sized by the total load of the supplied appliance and the section length

The load of the BBQ is 25CFH

The section length 5ft

Referring to Table 7-21 (Pressure drop per foot for Gastite® CSST): for a 30CFH load, 3/8" CSST has a drop of 0.044"WC/ ft
The pressure drop over Run “G” is: 0.044" x 5ft = 0.220"WC

The available pressure at the end of run “G” is 5.655"WC - 0.220"WC = 5.435"WC
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3.2.10 Example 9: Summation Method for Series System — 6"WC

Figure 3-17 below shows the same house and piping system as Example 1. The piping is arranged in series with a main
run branching at the appliances. The utility company’s supply pressure (downstream of the meter) is 6"WC. The utility
company advises that the specific gravity of the gas delivered will be 0.60 and the energy content is 1 CFH = 1000 BTUH.
The allowable pressure drop across the system has been determined to be 1.0"WC (supply pressure 6"WC - appliance
requirement 5" WC).

When using the “Summation Method” for gas pipe sizing, the sum of the pressure losses through each section of pipe should
result in a minimum 5"WC pressure delivered to the appliance inlet. (Pressures less than 5"WC may be sufficient for proper
appliance operation but should be reviewed with the manufacturer’s input rating and the local administrative authority).

Furnace Range
Fig. 3-17 80,000 BTU Water Heater 52,000 BTU
36,000 BTU
\
/\ | 5.32°WC A
5.36"WC | | |5.34 'WC Dryer
| | | 28,000 BTU
| | I
F=10ft | | G=10ft H=10ft | -
| I
| | | 5.315'we” |
| | | J=5ft | BBQ
I | | | 25,000 BTU
______ B VR S Y |
A=40ft / B=5ft / C=10ft / D=10ft /
" ” ” ” 5-31 5”WC
5.44"WC 5.41"WC 5.38"WC 5.34"WC
Table 3-10
Section Description Load Delivered by Section Section Length Tube Size
“A” — Trunk 221 CFH = 221,000 BTUH 40 feet 1" CSST
“B” — Trunk 141 CFH = 141,000 BTUH 5 feet 1" CSST
“C” — Trunk 105 CFH = 105,000 BTUH 10 feet 1" CSST
“D” — Trunk 53 CFH = 53,000 BTUH 10 feet 3/4" CSST
“E” - BBQ 25 CFH = 25,000 BTUH 5 feet 1/2" CSST
“F” — Furnace 80 CFH = 80,000 BTUH 10 feet 3/4" CSST
“G” — Water Heater 36 CFH = 36,000 BTUH 10 feet 1/2" CSST
“H” — Range 52 CFH = 52,000 BTUH 10 feet 3/4" CSST
“]” — Dryer 28 CFH = 28,000 BTUH 5 feet 1/2" CSST

SIZING RUN “A”

* Run “A” is sized by the total load of all appliances and the section length

* The total load of all appliances is 80 + 36 + 52 + 28 + 25 = 221CFH

* The section length is 40ft

* Referring to Table 7-21 (Pressure drop per foot for Gastite® CSST): for a 225CFH load, 1" CSST has a drop of 0.014"WC
per ft. The pressure drop over Run “A” is: 0.014" x 40ft = 0.560"WC

* The available pressure at the end of run “A” is 6"WC - 0.560"WC = 5.440"WC
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SIZING RUN “B”

* Run “B” is sized by the total load of all supplied appliances and the section length

* 'The total load of the supplied appliances is 36 + 52 + 28 + 25 = 141CFH

* The section length is 5ft

* Referring to Table 7-21 (Pressure drop per foot for Gastite” CSST): for a 150CFH load, 1" CSST has a drop of 0.006"WC/ ft
* The pressure drop over Run “B” is: 0.006" x 5ft = 0.030"WC

* The available pressure at the end of run “B” is 5.440"WC - 0.030"WC = 5.410"WC

SIZING RUN “C”

* Run “C” is sized by the total load of all supplied appliances and the section length

* 'The total load of the supplied appliances is 52 + 28 + 25 = 105CFH

* The section length is 10ft

* Referring to Table 7-21 (Pressure drop per foot for Gastite” CSST): for a 110CFH load, 1" CSST has a drop of 0.003"WC/ ft
* The pressure drop over Run “C” is: 0.003" x 10ft = 0.030"WC

* The available pressure at the end of run “C” is 5.410"WC - 0.030"WC = 5.380"WC

SIZING RUN “D”

* Run “D” is sized by the total load of all supplied appliances and the section length

* The total load of the BBQ and the dryer is 25 + 28 = 53CFH

* The section length 10ft

* Referring to Table 7-21 (Pressure drop per foot for Gastite® CSST): for a 60CFH load, 3/4" CSST has a drop of 0.004"WC / ft
* The pressure drop over Run “D” is: 0.004" x 10ft = 0.040"WC

* The available pressure at the end of run “D” is 5.380"WC - 0.040"WC = 5.340"WC

SIZING RUN “E”

* Run “E” is sized by the load of the supplied appliance and the section length

* The load of the BBQ is 25CFH

* The section length is 5ft

* Referring to Table 7-21 (Pressure drop per foot for Gastite® CSST): for a 30CFH load, 1/2" CSST has a drop of 0.005"WC/ ft
* The pressure drop over Run “E” is: 0.005" x 5ft = 0.025"WC

* The available pressure at the end of run “E” is 5.340"WC - 0.025"WC = 5.315"WC

SIZING RUN “F”

* Run “F” is sized by the load of the supplied appliance and the section length

* 'The load of the furnace is S0CFH

* The section length to the furnace is 10ft

* Referring to Table 7-21 (Pressure drop per foot for Gastite® CSST): for a 80CFH load, 3/4" CSST has a drop of 0.008"WC/ ft
* 'The pressure drop over Run “F” is: 0.008" x 10ft = 0.080"WC

* 'The available pressure at the end of run “F” is 5.440"WC - 0.080"WC = 5.360"WC

SIZING RUN “G”

* Run “G” is sized by the load of the supplied appliance and the section length

The load of the water heater is 36CFH

* The section length to the water heater is 10ft

* Referring to Table 7-21 (Pressure drop per foot for Gastite® CSST): for a 40CFH load, 1/2" CSST has a drop of 0.009"WC/ ft
* The pressure drop over Run “G” is: 0.009" x 10ft = 0.090"WC

* The available pressure at the end of run “G” is 5.410"WC - 0.090"WC = 5.320"WC
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3.2.10 Example 9: Summation Method for Series System — 6"WC (Continued)

SIZING RUN “H”

* Run “H” is sized by the load of the supplied appliance and the section length

* The load of the range is 52CFH

* The section length to the range is 10ft

* Referring to Table 7-21 (Pressure drop per foot for Gastite® CSST): for a 60CFH load, 3/4" CSST has a drop of 0.004"WC/ ft
* The pressure drop over Run “H” is: 0.004" x 10ft = 0.040"WC

* The available pressure at the end of run “H” is 5.380"WC - 0.040"WC = 5.340"WC

SIZING RUN “J”

* Run “J” is sized by the load of the supplied appliance and the section length

* 'The load of the dryer is 28CFH

* The section length to the dryer is 5ft

* Referring to Table 7-21 (Pressure drop per foot for Gastite® CSST): for a 30CFH load, 1/2" CSST has a drop of 0.005"WC/ ft
* The pressure drop over Run “J” is: 0.005" x 5ft = 0.025"WC

* The available pressure at the end of run “J” is 5.340"WC - 0.025"WC = 5.315"WC
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3.2.11 Example 10 - Commercial Elevated Pressure Series System — 2 PSI

Figure 3-18 below shows a typical commercial rooftop installation with four (4) appliances. The piping is arranged in series
with a main run branching at the appliances. The utility company’s supply pressure (downstream of the meter) is 2 PSI. The
utility company advises that the specific gravity of the gas delivered will be 0.60 and the energy content is 1 CFH = 1000
BTUH. The 2 PSI line pressure chart with a pressure drop of 1 PSI can be used. This will supply the regulators with the 1
PSI inlet pressure required for full capacity flow.

Fig. 3-18
Table 3-11
Section Description Load Delivered by Section Section Length Run Length Tube Size

“A” — Trunk 1250 CFH = 1,250,000 BTUH 15 feet 60 feet 1-1/4" CSST
“B” — Trunk 1000 CFH = 1,000,000 BTUH 15 feet 60 feet 1" CSST
“C” = Trunk 750 CFH = 750,000 BTUH 15 feet 60 feet 1" CSST
“D” — Air Handler 500 CFH = 500,000 BTUH 15 feet 60 feet 3/4" CSST
“E” — Make-Up Air Unit 250 CFH = 250,000 BTUH 10 feet 25 feet 1/2" CSST
“F” — Make-Up Air Unit 250 CFH = 250,000 BTUH 10 feet 55 feet 1/2" CSST
“G” — Make-Up Air Unit 250 CFH = 250,000 BTUH 10 feet 40 feet 1/2" CSST

Run Length for Trunk Sections = Distance from meter to furthest appliance (Longest Run)

Run Length for Appliance Sections = Distance from meter to each appliance

SIZING RUN “A”

* Run “A” is sized by the total load of all appliances and the run length from the meter to the furthest appliance

* The total load of all appliances is 250 + 250 + 250 + 500 = 1250CFH

* The run length to the Air Handler (furthest appliance) is 15 + 15 + 15 + 15 = 60ft

* Referring to Table 7-10 (2 PSI line pressure, 1 PSI pressure drop): for a 60ft run, 1-1/4" CSST has a capacity over 1250CFH
(actual: 1854)
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SIZING RUN “B”

* Run “B” is sized by the total load of all supplied appliances and the run length from the meter to the furthest appliance

* 'The total load of the supplied appliances is 250 + 250 + 500 = 1000CFH

* The run length to the Air Handler (furthest appliance) is 15 + 15 + 15 + 15 = 60ft

* Referring to Table 7-10 (2 PSI line pressure, 1 PSI pressure drop): for a 60ft run, 1" CSST has a capacity over 1000CFH
(actual: 1213)

SIZING RUN “C”

* Run “C” is sized by the total load of all supplied appliances and the run length from the meter to the furthest appliance

* 'The total load of all appliances is 250 + 500 = 750CFH

* The run length to the Air Handler (furthest appliance) is 15 + 15 + 15 + 15 = 60ft

* Referring to Table 7-10 (2 PSI line pressure, 1 PSI pressure drop): for a 60ft run, 1" CSST has a capacity over 750CFH
(actual: 1213)

SIZING RUN “D”

* Run “D” is sized by the total load of all supplied appliances and the run length from the meter to the furthest appliance

* 'The load of the Air Handler is 500CFH

* The run length to the Air Handler (furthest appliance) is 15 + 15 + 15 + 15 = 60ft

* Referring to Table 7-10 (2 PSI line pressure, 1 PSI pressure drop): for a 60ft run, 3/4" CSST has a capacity over 500CFH
(actual: 510)

SIZING RUN “E”

* Run “E” is sized by the total load of the supplied appliance and the run length from the meter to the supplied appliance

* 'The load of the Make-Up Air Unit is 250CFH

* The run length to the Make-Up Air Unit is 15 + 10 = 25ft

* Referring to Table 7-10 (2 PSI line pressure, 1 PSI pressure drop): for a 25ft run, 1/2" CSST has a capacity over 250CFH
(actual: 432)

SIZING RUN “F”

* Run “F” is sized by the load of the supplied appliance and the run length from the meter to the supplied appliance

* 'The load of the Make-Up Air Unit is 250CFH

* The run length to the Make-Up Air Unitis 15 + 15 + 15 + 10 = 55ft

* Referring to Table 7-10 (2 PSI line pressure, 1 PSI pressure drop): for a 60ft run, 1/2" CSST has a capacity over 250CFH
(actual: 281)

SIZING RUN “G”

* Run “G” is sized by the load of the supplied appliance and the run length from the meter to the supplied appliance

* 'The load of the Make-Up Air Unit is 250CFH

* The run length to the Make-Up Air Unit is 15 + 15 + 10 = 40ft

* Referring to Table 7-10 (2 PSI line pressure, 1 PSI pressure drop): for a 40ft run, 1/2" CSST has a capacity over 250CFH
(actual: 343)
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3.2.12 Example 11 - Commercial Hybrid System — 7"WC

Figure 3-19 below shows a multi-level apartment building. The piping is arranged in
vertical parallel fashion, with individual CSST appliance runs supplied by distribution
manifolds. The main trunk line (“A”-“D”) from the meter to the distribution manifolds
is rigid pipe rather than CSST. The utility company’s supply pressure (downstream of
the meter) is 7"WC. The utility company advises that the specific gravity of the gas
delivered will be 0.60 and the energy content is 1 CFH = 1000 BTUH. The allowable
pressure drop across the system has been determined to be 2"WC (supply pressure
7"WC — appliance requirement 5"WC). Note: Rigid pipe sized using a 0.5"WC pressure
drop table as no 2.0"WC pressure drop table for rigid pipe is available.

SIZING RUN “A”

Table 3-12

Section Description | Load Delivered by Section Section Run Tube Size
Length | Length

“A” - Rigid Trunk 412 CFH = 412,000 BTUH 5 feet 60 feet 1-1/4" Rigid
“B” — Rigid Trunk 309 CFH = 309,000 BTUH 10 feet 60 feet 1-1/4" Rigid
“C” — Rigid Trunk 206 CFH = 206,000 BTUH 10 feet 60 feet 1" Rigid
“D” — Rigid Trunk 103 CFH = 103,000 BTUH 10 feet 60 feet 3/4" Rigid
“E1” — Dryer 28 CFH = 28,000 BTUH 20 feet 20 feet 3/8" CSST
“F1” — Fireplace 25 CFH = 25,000 BTUH 25 feet 30 feet 1/2" CSST
“G1” — Water Heater 50 CFH = 50,000 BTUH 15 feet 20 feet 1/2" CSST
“E2” — Dryer 28 CFH = 28,000 BTUH 15 feet 30 feet 3/8" CSST
“F2” — Fireplace 25 CFH = 25,000 BTUH 25 feet 40 feet 1/2" CSST
“G2” — Water Heater 50 CFH = 50,000 BTUH 15 feet 30 feet 1/2" CSST
“E3” — Dryer 28 CFH = 28,000 BTUH 15 feet | 40feet | 3/8" CSST Fig. 3-19
“F3” — Fireplace 25 CFH = 25,000 BTUH 25 feet 50 feet 1/2" CSST
“G3” — Water Heater 50 CFH = 50,000 BTUH 15 feet 40 feet 1/2" CSST
“E4” — Dryer 28 CFH = 28,000 BTUH 15 feet 50 feet 3/8" CSST
“F4” — Fireplace 25 CFH = 25,000 BTUH 25 feet 60 feet 1/2" CSST
“G4” — Water Heater 50 CFH = 50,000 BTUH 15 feet 50 feet 1/2" CSST
Run Length for Trunk Sections = Distance from meter to furthest appliance (Longest Run)
Run Length for Appliance Sections = Distance from meter to each appliance

* Run “A” is sized by the total load of all appliances and the run length from the meter to the furthest appliance
* The total load of all appliances is 4 x (50 + 25 + 28) = 412CFH

* The run length to the 4th floor Fireplace (furthest appliance) is 5 + 10 + 10 + 10 + 25 = 60ft

* Referring to Table 7-23 (Rigid pipe 0.5"WC pressure drop): for a 60ft run, 1-1/4" pipe has a capacity over 412CF (actual: 530)

SIZING RUN “B”

* Run “B” is sized by the load of the supplied appliances and the run length from the meter to the furthest appliance
* The total load of the supplied appliances is 3 x (50 + 25 + 28) = 309CFH

* The run length to the 4th floor Fireplace (furthest appliance) is 5 + 10 + 10 + 10 + 25 = 60ft
* Referring to Table 7-23 (Rigid pipe 0.5"WC pressure drop): for a 60ft run, 1-1/4" pipe has a capacity over 309CF
(actual: 530)
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SIZING RUN “C”

* Run “C” is sized by the load of the supplied appliances and the run length from the meter to the furthest appliance

* The total load of the supplied appliances is 2 x (50 + 25 + 28) = 206CFH

* 'The run length to the 4th floor Fireplace (furthest appliance) is 5 + 10 + 10 + 10 + 25 = 60ft

* Referring to Table 7-23 (Rigid pipe 0.5"WC pressure drop): for a 60ft run, 1" pipe has a capacity over 206CFH
(actual: 260)

SIZING RUN “D”

* Run “D” is sized by the load of the supplied appliances and the run length from the meter to the furthest appliance

* 'The total load of the supplied appliances is 50 + 25 + 28 = 103CFH

* The run length to the 4th floor Fireplace (furthest appliance) is 5 + 10 + 10 + 10 + 25 = 60ft

* Referring to Table 7-23 (Rigid pipe 0.5"WC pressure drop): for a 60ft run, 3/4" pipe has a capacity over
103CFH (actual: 138)

Sizing Runs E1, F1, G1, E2, F2 and G2 are similar to the sizing of E3, F3 and G3.

SIZING RUN “E3”

* Run “E3” is sized by the load of the supplied appliances and the run length from the meter to the supplied appliance
* The load of the dryer is 28CFH

* The run length to the dryeris 5 + 10 + 10 + 15 = 40ft

* Referring to Table 7-4 (2"WC pressure drop) for a 40ft run, 3/8" CSST has a capacity of 28 CFH (actual: 32)

SIZING RUN “F3”

* Run “F3” is sized by the load of the supplied appliances and the run length from the meter to the supplied appliance

* The load of the fireplace is 25CFH

* The run length to the fireplace is 5 + 10 + 10 + 25 = 50ft

* Referring to Table 7-4 (2"WC pressure drop) for a 50ft run, 3/8" CSST has a capacity 25CFH (Check against fireplace
sizing)

* Referring to Table 4-6 (Fireplace Sizing), 1/2" CSST has a capacity over 25CFH (actual: 83)

* Using the larger result, this run will be sized to 1/2" CSST

SIZING RUN “G3”

* Run “G3” is sized by the load of the supplied appliances and the run length from the meter to the supplied appliance
* The load of the water heater is 50CFH

* The run length to the water heater is 5 + 10 + 10 + 15 = 40ft

* Referring to Table 7-4 (2"WC pressure drop) for a 40ft run, 1/2" CSST has a capacity over 50CFH (actual: 93)

SIZING RUN “E4”

* Run “E4” is sized by the load of the supplied appliances and the run length from the meter to the supplied appliance
* The load of the dryer is 28CFH

* The run length to the dryeris 5 + 10 + 10 + 10 + 15 = 50ft

* Referring to Table 7-4 (2"WC pressure drop) for a 50ft run, 3/8" CSST has a capacity of 28 CFH (actual: 29)
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3.2.12 Example 11 - Commercial Hybrid System — 7"WC (continued)

SIZING RUN “F4”

* Run “F4” is sized by the load of the supplied appliances and the run length from the meter to the supplied appliance

* The load of the fireplace is 25CFH

* The run length to the fireplace is 5 + 10 + 10 + 10 + 25 = 60ft

* Referring to Table 7-4 (2"WC pressure drop) for a 60ft run, 3/8" CSST has a capacity over 25CFH (Check against
fireplace sizing)

* Referring to Table 4-6 (Fireplace Sizing), 1/2" CSST has a capacity over 25CFH (actual: 76)

* Using the larger result, this run will be sized to 1/2" CSST

SIZING RUN “G4”

* Run “G4” is sized by the load of the supplied appliances and the run length from the meter to the supplied appliance
* 'The load of the water heater is 5S0CFH

* The run length to the water heater is 5 + 10 + 10 + 10 + 15 = 50ft

* Referring to Table 7-4 (2"WC pressure drop) for a 50ft run, 1/2" CSST has a capacity over 50CFH (actual: 83)
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SECTION 4.0 INSTALLATION PRACTICES

4.1 General Provisions

a) Precautions must be taken to ensure any exposed Gastite®/FlashShield™ CSST is not damaged or abused during building
construction. All tubing, fittings and hardware should be stored in a clean, dry location prior to installation.

b) Open ends of the tubing are to be temporarily plugged or taped closed prior to installation to prevent entrance of dirt,
dust or other debris.

c) The protective plastic jacketing should be kept in place as much as possible to protect the tubing from corrosive threats.
Contact with chemicals containing chlorides must be followed by a thorough rinse and wipe dry. This includes fluxes used
to solder copper tubing, acid based cleaners used to wash masonry, and some bubble test solutions.

d) Protect tubing from contact with sharp objects. When installing in, through, or around sharp metal structuring (i.e. metal
studs, sheet metal, I-beams, and fireplace enclosures) non-metallic gromets or tubing should be used to prevent any direct
contact which could subject tubing to damage.

e) Avoid stressing the tubing or fittings with tight bends, kinks, twists, stretching or repetitive bending. Refer to Table 4-1
below for the recommended minimum bend radius for Gastite®/FlashShield™ CSST (Fig. 4-1).

Table 4-1
Bend Radius
Gastite®/ EHD Absolute Min. | Suggested Bend
FlashShield™ Size Bend Radius Radius

3/8" 13 3/4" 3.0"
1/2" 18 3/4" 3.0"
3/4" 23 1.0" 3.0"

1" 31 3.0" 5.0"
1-1/4" 37 3.0" 5.0"
1-1/2" 48 3.0" 5.0"

2" 60 4.0" 6.0" Fig. 41

f) Supporting Gastite®/FlashShield™ CSST - Tubing shall be supported in a workmanlike manner with pipe straps, bands
or hangers suitable for the size and weight of the tubing, at intervals not to exceed those shown in Table 4-3. A proper
support is one which is designed as a pipe hanger, does not damage the tubing during installation, and provides full
support. “]” Hooks may not be used as they may damage the Gastite®/FlashShield™ CSST. Zip ties/cable ties are not
to be used as a primary support but may be used to organize or bundle Gastite’/FlashShield™ CSST. See Table 4-5 for
supporting Gastite®/FlashShield™ CSST in a rooftop application.

Direct contact between Gastite® yellow CSST and continuous metallic systems is prohibited. When supporting
@ Gastite” CSST tubing runs, the use of other conductive metallic systems such as metallic appliance vents, metallic
ducting and piping, and insulated or jacketed electrical wiring and cables should be avoided.

Flash

When supporting FlashShield™ tubing runs, contact with other continuous metallic systems is acceptable.

g) Gastite®/FlashShield™ CSST must be rigidly terminated with a FlashShield™ or XR3 fitting. This can be achieved by

terminating with a rigidly mounted fitting or by terminating with a fitting threaded onto a rigid gas-piping component.
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4.2

FieLDp FirTING ASSEMBLY PROCEDURE

4.2.1 XR3 FITTING TO GASTITE® YELLOW CSST

Step 1

Step 2

Step 3

48

Cut-to-Length (Fig. 4-2)

Cut tubing to desired length using tubing cutter. Cut should be centered in a
corrugation valley. Use light roller pressure with extra rotations in one direction
to leave tubing round and free of burrs on cut.

To ensure a quality flare, all cuts should be made on a straight section of tubing.

Note: Tubing ends are sharp, use care when handling.

Strip Jacket (Fig. 4-3, Fig. 4-4)

Using a utility knife, cut jacket back to the second valley from tubing end.

Do not cut the jacket in such a way that the steel tubing end is scored.

(This could affect seating).

Remove the short section of jacket which will expose one full corrugation-valley

of the tubing.

Install Nut and Bushings (Fig. 4-5)

Thread fitting body (NPT thread) into valve or appliance connection.
Slide nut onto tubing and back a few inches.

Separate bushings and position on tubing as shown, locating large bump into
the valley of the first corrugation leaving one corrugation-peak exposed between
the end of the bushing and tubing.

Fig. 4-2

Fig. 4-3

Fig. 4-4

Fig. 4-5

Gastite Division, Titeflex Corporation
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Step 4 DPosition Bushings (Fig. 4-6)

Insert bushings into fitting body. A small amount of resistance indicates the
bushings are being compressed to further capture the jacket.

Note: Pipe dope or sealant is not to be used inside the fitting.

Fig. 4-6
Step 5 Whrench Fitting (Fig. 4-7)
Slide nut over bushings and thread onto fitting body. Some resistance will be
experienced as the nut begins to compress the tubing and create the double-wall
flare. Continue to wrench the nut until the resistance increases greatly and the
double-wall flare is tightly seated.
Note: Rotate the nut only during the tightening process. Do not rotate the fitting body.
Fig. 4-7
Table 4-2
Nut Recommended Torque Values
Size EHD *Torque
/2" 18 35 ft-lbs
3/4" 23 45 f-lbs
1" 31 65 ft-lbs
1-1/4" 37 95 ft-lbs
1-1/2" 48 120 ft-lbs
2" 60 150 ft-lbs
* Fitting is factory lubricated to reduce field torque requirements.
Lubrication must be chloride free.
* Minimum torque values supplied for lab testing reference only. Field
installation requirements: system must pass pressure/leak test
(See Section 6).
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4.2.2 XR3 FITTING TO FLASHSHIELD™ CSST

Step 1

Step 2

50

Cut-to-Length (Fig. 4-8)

Cut tubing to desired length using tubing cutter. Cut should be centered in a cor-
rugation valley. Use light roller pressure with extra rotations in one direction to
leave tubing round and free of burrs on cut.

To ensure a quality flare, all cuts should be made on a straight section of tubing.

Note: Tube ends are sharp use caution when handling.

Cut & Strip Jacket Layers (Fig. 4-9, Fig. 4-10, Fig. 4-11)

Place cut-end of FlashShield™ tubing into Side 1 of the stripping tool up to the
tube stop.

Cut: Close the stripping tool around tubing. Begin rotating the tool back and
forth on the CSST (3 — 5, 200° twists) while applying pressure until the blades
cut through all 3 jacket layers.

Strip: To remove jacket section, release pressure and grasp the tool from the end
(left end in picture). Pull tool straight away from tubing while allowing the tool
to open slightly so that the blades can clear the peak of the CSST. Remove and
discard the stripped jacket layer(s) from the tool.

Second Cut: (FlashShield™ only): Turn stripping tool around to side 2 and place
the stripped tubing end back in the tool up to the tube stop. While maintaining
the tube against the tube stop, apply medium closing pressure and rotate the tool

back and forth on the CSST (3-5, 200° twists) until the blades have cut through
the outer plastic jacket layer only.

Strip: Maintain medium closing pressure and pull the tool straight away from the
tube to use the blades to strip off the outer coating. Occasionally, a small portion
of material may prevent complete stripping. Use the pliers at the corner of the tool
to grab the material and pull it away.

Note: Care is needed to avoid cutting through the aluminum shield during this
jacket layers stripping step. Cutting through the aluminum shield below the point
of the outer jacket cut/strip location will reduce the effectiveness of the fitting-to-
shield electrical continuity, and FlashShield’s electrical performance.

Fig. 4-8

Fig. 4-9

Fig. 4-10

Fig. 4-11

Gastite Division, Titeflex Corporation
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Step 3 Install Nut and Bushings (Fig. 4-12)

Thread fitting body (NPT thread) into valve or appliance connection. Slide nut
onto CSST and back a few inches. Separate bushings and position on tubing as
shown, locating large bump into the valley of the first corrugation leaving one
corrugation-peak exposed between the end of the bushing and tubing,.

Fig. 4-12
Note: Metallic shield contact feature must be utilized with FlashShield.
Step 4 Position Bushings (Fig. 4-13)
Insert bushings into fitting body. A small amount of resistance indicates the
bushings are being compressed to further capture the jacket.
Note: Pipe dope or sealant is not to be used inside the fitting.
Fig. 4-13
Step 5 Wrench Fitting (Fig. 4-14)
Slide nut over bushings and thread onto fitting body. Some resistance will be
experienced as the nut begins to compress the tubing and create the double-wall
flare. Continue to wrench the nut until the resistance increases greatly and the
double-wall flare is tightly seated.
Note: Rotate the nut only during the tightening process. Do not rotate the fitting body.
Fig. 4-14
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4.2.3 XR3 FITTING TO FLASHSHIELD™ CSST

Step 1

Step 2

Step 3

Step 4

52

(WITHOUT STRIPPING TOOL)

Cut-to-Length (Fig. 4-15)

Cut tubing to desired length using tubing cutter. Cut should be centered in a
corrugation valley. Use light roller pressure with extra rotations in one direction
to leave tubing round and free of burrs on cut. To ensure a quality flare, all cuts
should be made on a straight section of tubing.

Note: Tube ends are sharp, use care when handling.

Cut & Strip Jacket Layers (Fig. 4-16)

Using a utility knife, cut through all three jacket layers back to the second valley
from tubing end. Do not cut the jacket layers in such a way that the steel tubing
end is scored. (This could affect seating). Remove the short section of jacket layers
which will expose one full corrugation-valley of the tubing.

Locate and Mark 4th Corrugation Peak (Fig. 4-17)

The outer poly layer needs to be marked and cut at peak of 4th crown to expose a
section of the metallic shield. Temporarily place one bushing into location on the
CSST (see schematic). The area between the two back bushing ridges indicates the
peak of the 4th corrugation.

Note or mark this point (top of 4th corrugation) as the location at which the outer
black layer is to be cut and stripped.

Cut & Strip Outer Jacket Layer (Fig. 4-18, Fig. 4-19)

Cut the outer jacket at the peak of the 4th corrugation as identified in the
prior step. Remove outer jacket section. The final stripped configuration of the
FlashShield jacket layers looks as shown.

Note: Cut the outer jacket carefully to avoid cutting through the aluminum shield
during this outer jacket cut. Cutting through the aluminum shield below the
point of the outer jacket cut/strip will reduce the effectiveness of the fitting-to-
shield electrical continuity, and FlashShield’s electrical performance.

Fig. 4-15

Fig. 4-16

Fig. 4-17

Fig. 4-18

Fig. 4-19
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Step 5 Install Nut and Bushings (Fig. 4-20)

Thread fitting body (NPT thread) into valve or appliance connection. Slide nut
onto CSST and back a few inches. Separate bushings and position on tubing as
shown, locating large bump into the valley of the first corrugation leaving one
corrugation-peak exposed between the end of the bushing and tubing.

Fig. 4-20
Note: Metallic shield contact feature must be utilized with FlashShield
Step 6 Position Bushings (Fig. 4-21)
Insert bushings into fitting body. A small amount of resistance indicates the
bushings are being compressed to further capture the jacket.
Note: Pipe dope or sealant is not to be used inside the fitting.
Fig. 4-21
Step 7 Whrench Fitting (Fig. 4-22)
Slide nut over bushings and thread onto fitting body. Some resistance will be
experienced as the nut begins to compress the tubing and create the double-wall
flare. Continue to wrench the nut until the resistance increases greatly and the
double-wall flare is tightly seated.
Note: Rotate the nut only during the tightening process. Do not rotate the fitting body.
Fig. 4-22
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4.2.4 FS FITTING TO FLASHSHIELD CSST
Step 1 Cut-to-Length (Fig. 4-23)

Cut tubing to the desired length leaving approximately one inch for fitting
attachment. Cut should be centered between two corrugations. Use light roller
pressure with extra rotations in one direction to leave tubing round and free of
burrs. Note: To ensure a quality flare, all cuts should be made on a straight section
of tubing.

Step 2 Strip Jacket (Fig. 4-24, Fig. 4-25)

Using a utility knife, strip jacket back to the valley of the second corrugation. Do
not cut the jacket in such a way that the sealing surface of the tubing is scored.
The short piece of jacket can easily be removed by placing the utility knife blade
under the jacket to peel the jacket off.

Caution: Tube ends are sharp, use care when handling.

Step 3 Install Nut and Bushings (Fig. 4-26, Fig. 4-27)

Thread fitting body into appliance. Slide nut over tubing. Separate bushings and
position, as shown in Figure 4-27, into the valley of the first corrugation leaving
one corrugation exposed between the end of the bushing and tubing.

Foil Biting Feature

Fig. 4-27

NOTE:

* Foil biting feature must be utilized with FlashShield.
* DPipe dope or sealant must not be used inside the fitting prior to assembly.

* The use of FlashShield fittings in combination with Gastite yellow tubing
is an acceptable practice.

Fig. 4-23

Fig. 4-24

Fig. 4-25

Fig. 4-26
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Step 4 DPosition Bushings (Fig. 4-28)

Insert bushings into fitting body. A small amount of resistance indicates the
bushings are being compressed to further capture the jacket. Note: The piloting
feature of the bushings ensures the tubing is aligned properly with the fitting body
for a uniform flare and a gas tight seal.

Step 5 Wrench Fitting (Fig. 4-29)

Fig. 4-28
Slide nut over bushings and thread onto fitting body. Some resistance will be
experienced as the nut begins to compress the tubing and create the double wall
flare.
Continue to thread the nut until resistance to wrenching increases greatly and the
double wall flare is tightly seated.
Note: During the tightening process rotate the nut only. Do not rotate the fitting
body.
Fig. 4-29
FlashShield™ Termination Fitting Assembly Table 4-2
Nut Recommended Torque Values
1) Remove flange from brass fitting assembly. Size EHD *Torque
2) Slide flange over tubing. 12 18 35 filbs
3) Attach brass fitting to tubmg (Steps 2 - 5). PyyT P = ol
4) Thread flange back onto fitting assembly.
5) Mount completed termination assembly. ! o 05 fi-lbs
1-1/4" 37 95 ft-lbs
1-1/2" 48 120 fe-lbs
2" 60 150 ft-lbs
* Fitting is factory lubricated to reduce field torque requirements.
Lubrication must be chloride free.
* Minimum torque values supplied for lab testing reference only. Field
installation requirements: system must pass pressure/leak test
(See Section 6).
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4.2.5 Other Accessory Installation

Term Bracket Fitting (Fig. 4-30 through Fig. 4-33)

1) Attach Bracket to stud or mounting surface.

2) Slide Jam-Nut over tubing and route tubing through Bracket.
3) Attach XR3 fitting to tubing.

4) Slide the XR3 fitting back onto Bracket and thread Jam-Nut.

Step 1: Fig. 4-30 Step 2: Fig. 4-31 Step 3: Fig. 4-32 Step 4: Fig. 4-33

XR30UTLETBOX (Fig. 4-34 through Fig. 4-38)

1) Mount Box and Bracket to stud or mounting surface.

2) Slide Jam-Nut over tubing and route tubing through Bracket and Box.
3) Attach Fitting to tubing.

4) Secure Jam-Nut to Fitting.

5) Attach Ball-Valve.

Step 1: Fig. 4-34 Step 2: Fig. 4-35 Step 3: Fig. 4-36 Step 4: Fig. 4-37 Step 5: Fig. 4-38
Note: Strike Protection (Floppy) not shown for clarizy.
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4.3 Routing

4.3.1 Vertical Runs

Tubing runs should be relatively plumb and free to move within the wall cavity without any physical support between the
floors. For support requirements refer to Section 4.1.f. Where any run is greater than two stories or 20-ft, additional support
(appropriate to the weight of the tubing) must be provided at the point of penetration through the floor.

Direct contact between Gastite yellow CSST and continuous metallic systems is prohibited. When installing vertical
runs, maintain as much isolation/separation as reasonably possible from other continuous metallic systems in
the building.
Flash

ere is no requirement to maintain separation from other electrically conductive systems when routing FlashShield™
4.3.2 Horizontal Runs

Tubing routed on top of ceiling joists and other structural members which comply with the horizontal support spacing
requirements will be considered sufficiently supported. See Figures 4-39, 4-40, 4-41 and 4-42 for examples of acceptable
support configurations when routing Gastite®/FlashShield™. Gastite®/FlashShield™ may be routed beneath, through and
alongside floor and ceiling joists. Due consideration must be given to future construction possibilities. Horizontal runs in
concealed areas must conform to Section 4.4 Protection.

@ Direct contact between Gastite yellow CSST and continuous metallic systems is prohibited. When installing horizontal
runs, maintain as much isolation/separation as reasonably possible from other continuous metallic systems in
the building.

Flash
E] There is no requirement to maintain separation from other continuous metallic systems when routing FlashShield™.

Table 4-3
Support Spacing (Non-Rooftop, Non-Wall Cavity)
FlashGSall:it:;;”/' Size EHD Vertical or Horizontal
3/8" 13 4 Feet
1/2" 18 6 Feet
3/4" 23 8 Feet (USA) 6 Feet (Canada)
Fig. 4-39 Fig. 4-40
1" 31 8 Feet (USA) 6 Feet (Canada)
1-1/4" 37 8 Feet (USA) 6 Feet (Canada)
1-1/2" 48 8 Feet (USA) 6 Feet (Canada)
2" 60 8 Feet (USA) 6 Feet (Canada)
Table 4-4
Gastite®/FlashShield™ Clearance Holes
Fig. 4-41 Fig. 4-42 Gastite®!
Fl hS?:’t llt}... si Drill Hole Size (min)
4.3.3 Installation Clearance Holes asToued oue
3/8" 1"
Clearance holes for routing Gastite®/FlashShield™ CSST are to 1/2" 1-1/4"
be approximately 1/2 inch greater than the O.D. of the Gastite®/ 3/4" 1-1/2"
FlashShield™ CSST. Dirilling of any structural member must be in 1" 1-3/4"
conformance with the local building code. Refer to Table 4-4 for the /4 pr
recommended drill hole sizing.
1-1/2" 2-1/4"
2" 3"
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4.3.4 Concealed Fittings

The Gastite®/FlashShield™ Mechanical Fittings have been tested and listed per the requirements of ANSI LC-1 for concealed
use. The fitting may be used for concealed attachment including, but not limited to: appliance valves, branch runs using tee
fittings, length splices and stub-outs manufactured from approved fuel gas piping materials.

These guidelines cannot address all applications of concealed fittings, but instead, provide typical instructions to demonstrate
the principles that apply to fittings listed for installation in concealed locations. (Reference National Fuel Gas Code, NFPA
54, Concealed Piping in Buildings).

a) New Installations (Fig. 4-43) — When multiple gas
outlets are supplied from a single run of Gastite®/
FlashShield™ CSST, each downstream outlet branch
can be connected to the main run using a tee-type
fitting which can be located in a concealed location.

b) Fireplace key wvalves (Fig. 4-44) — Gastite®/
FlashShield™ CSST connections to fireplace key
valves can be located in a concealed location when
accessibility is not readily provided.

¢) Stub-outs (Fig. 4-45) — Gastite®/FlashShield“CSST
connections to stub-outs fabricated from approved
fuel gas piping materials.

d) Exclusion — Manifold stations for dual pressure systems which include the multi—l;)lg'rt4 _r4nsanifold, shut-off valve and
pressure regulator shall not be installed in concealed locations regardless of the qualifications of the tubing.

Fig. 4-44 Fig. 4-45
Note: Strike Protection (Floppy) not shown for clarity.

4.3.5 Modifications to Existing Systems

a) New Ceilings in Unfinished Rooms/Basements — Gastite®/FlashShield™ CSST fittings originally installed in accessible

ceiling locations can be concealed in the event a ceiling is installed at a later date.

b) Extensions to Existing Tubing Runs — Concealed tubing can be modified to permit an extension to another appliance
location provided there is sufficient capacity to supply both appliances at the same time. If an accessible location for the
modification is not available, the existing tubing run can be modified with a tee fitting that will result in a concealed fitting

behind the wallboard.

¢) When modifications lead to concealed tubing, strike protection may be required. Refer to Section 4.4.
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4.3.6 Outdoor

Gastite®/FlashShield™ Flexible Gas Tubing has passed all requirements of ANSI LC1, which include testing for suitability for
exposure of CSST piping systems to outdoor environments.

a) Outdoors — When installed outdoors, the external jacketing shall remain intact as much as practical for the given
installation. Any portions of the exposed stainless steel tubing shall be wrapped with tape or sleeved to prevent later threats
by acid or chloride based cleaning solutions for masonry. Self-bonding silicone tape is recommended here for durability.

b) Along side a structure — When installed along the outside of a structure (between the ground and a height of 6 ft) in an
exposed condition, the Gastite’/FlashShield™ CSST shall be protected from mechanical damage inside a conduit or chase.
A conduit or chase is not required if the tubing is installed in a location that will not subject the Gastite/FlashShield™
CSST to mechanical damage.

4.3.7 Fire Rated Construction

The Gastite®/FlashShield™ jacket is ASTM E84 25/50 compliant for the flame smoke spread and density index. These
values meet most typical requirements for building construction. Therefore, the jacket should remain intact when passing
through typical building constructions such as plenums, floor and ceiling joists, rim joists, walls or other fire rated resistance
construction limited to materials of ASTM E84 ratings of 25 flame and 50 smoke, or lower.

A plenum is defined as an enclosed portion of the building structure that is designed to allow air movement, and thereby serve
as part of an air distribution system. (See definition of Plenum, Section 8.0.) No gas tubing may be run within ductwork.
For tubing passing through a UL classified fire rated construction, UL Classified Systems for “Through-Penetration
Firestop Systems (XHEZ)” may be found in UL Fire Resistance Volume 2. In instances that UL specifications for fire rated
construction conflict with the current Gastite Design and Installation Guide, UL takes precedence.

4.3.8 Routing Through Masonry Material

“Masonry material” includes but is not limited to brick, concrete, mortar, and stucco. The term “through masonry
construction” refers to any enclosed/concealed construction spaces where CSST is routed in close proximity to masonry but
does not apply to exposed CSST mounted to a set masonry surface.

When it is necessary to install Gastite®/FlashShield™ through masonry materials the tubing shall be routed through a conduit
that is 1/2" larger in diameter (to ease routing) than the OD of the CSST and appropriate for the application. The sleeve
must maintain a continuous watertight barrier between the masonry material and the CSST, up to or past the edge of the
masonry hole.

Masonry encasement refers to any enclosed/concealed construction within “masonry material” that produces distributed
loads. For masonry encasement see Underground Installations (Section 4.9).

4.3.9 Installation Within a Chimney Chase

@ Gastite yellow tubing shall not be installed within a chase and/or enclosure that includes a metallic appliance vent
and/or metallic chimney liner that protrudes through and/or past the roof.

Flash
Gﬁfg FlashShield™ CSST may be routed within a chimney chase.
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4.3.10 Clearance From the Underside of a Roof Deck

a) A minimum of 3 inches of separation should be maintained from the underside of a shingled roof deck to take into
account the potential of roof nail penetration due to future repair and/or replacement of the roof.

b) Gastite CSST shall not come in contact with reflective radiant barrier insulation that is attached to the underside of a roof deck.
4.4 Strike Protection

Concealed Gastite®/FlashShield™ CSST should be routed in areas that will minimize the opportunity for physical damage
and/or installed in areas where the tubing will be free to move to avoid a potential puncture threat. The tube can be
considered free to move when there is at least the tube’s outside diameter of clearance on all sides of the tubing.

Gastite®/FlashShield™ CSST installed in locations subject to physical damage shall be adequately protected. The tubing shall
be protected at points of support and when passing through structural members such as studs, joists and plates. Where all
three of the following conditions exist mechanical strike protection must be used.

1) Concealed — View is obstructed by walls, and structural members.
2) Constrained — Tubing is not free to move to avoid puncture threats.
3) Within 3 inches of a potential threat — Tubing is routed in locations which are within 3 inches of drills, screws, or nails.

4.4.1 Strike Plates

For Gastite®/FlashShield™ CSST which meets all three of the conditions above, the required method for protecting concealed
tubing is hardened steel striker plates listed for use with corrugated stainless steel tubing systems. Striker plates are used at
all points of penetration through studs, joists, plates or similar structures (Figures 4-46, 4-47, 4-48, 4-49 and 4-50). Striker
plates other than those provided or specified by Gastite are strictly prohibited.

The extent of protection shall be defined as follows:

a) At concealed support points and points of penetration less than 2 inches from any edge of a stud, joist, plate, etc., a listed striker
plate is required at the area of support to provide coverage for 5 inches from the point of restraint in one or both directions.

Non-Metallic
Hose

/ Protection

Note: Steel Stud

Construction —
Knock teeth off striker
plate for steel stud
CONSLrUCtion.
Fig. 4-46 Fig. 4-47
Fig. 4-48 Fig. 4-49 Fig. 4-50
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a) At concealed support points and points of penetration 2 to 3 inches from any edge of a stud, joist plate, etc., listed 1/4
striker plates are required to provide protection throughout the area of penetration (Fig. 4-51 and 4-52).

Fig. 4-51 Fig. 4-52

b) When multiple runs are located between the
same two studs such as manifold runs or meter
bank runs, a 6" x 17" panel type striker plate
may be used as an alternate to individual striker
plates for each tubing run (Fig. 4-54).

Fig. 4-53 Fig. 4-54

¢) When installed inside insulated exterior walls, tubing shall be
routed between the face of the insulation and the interior wall
surface (Fig. 4-55). If rigid insulation is used, enough space
must be provided for movement of the tubing (see Section
4.4) or heavy wall conduit must run over the length of the
restrained area.

d) At points of penetration greater than 3 inches from any edge Fig. 4-55
of stud, joist, plate, etc., no protection is required.

e) Tubing routed horizontally through structural members shall be protected from puncture threats with the appropriate
shielding material (Figure 4-51 and 4-52). At penetration points, listed plates of the appropriate size shall be utilized
Tubing between constraints that are less than 24 inches apart and meeting the criteria requiring full striker plates, shall be

additionally protected by Steel Conduit (Fig. 4-53).

f) Gastite’/FlashShield™ CSST greater than 1" nominal diameter installed within a concealed hollow wall cavity of 2"x4"
construction shall be protected along the entire concealed run length with Steel Conduit (see Section 4.4.2).

g) The width of installed striker plates shall be at least 1.5 times the outside diameter of the Gastite®/FlashShield™ CSST.
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4.4.2 Steel Conduit

At termination points not covered by the ANSI standard,
floppy steel conduit (heavy wall) shall be installed as additional
protection (Fig. 4-56 and 4-57). Gastite®/FlashShield™ requires
a minimum of six inches of conduit and supplies precut
conduit in one foot lengths. Floppy Steel conduit should not
be used in place of hardened steel striker plates when passing
through structural members.

Fig. 4-56

Fig. 4-57
4.5 Meter

The gas piping for the meter stub-out is usually subject to local requirements such as size, location, and material type. It is
always important to confirm local code and utility requirements. Gastite®/FlashShield recommends the use of 1/2" CSST
or greater as the minimum trunk line size. Size 3/8" should not be used for trunk lines. This will allow for the addition of
future gas appliances and minimize the opportunity for whistling.

a) Unsupported Meters — Meters that depend on
the service supply line and/or the house piping for
supportshall not be directly connected to the Gastite®/
FlashShield™ CSST. As shown in the Figures 4-58
and 4-59, a rigid connection point is created using
a Gastite®/FlashShield™ termination fitting, Gastite®
designed stub-out or rigid pipe components.

b) Self-Supported Meters—Meters thatare independently
supported with a bracket can be directly connected to
the Gastite®/FlashShield™ CSST as shown in Figure Fig. 4-58 Fig. 4-59
4-60. If practical, direct Gastite®/FlashShield™ CSST
connections shall include a 3 to 6 inch loop of tubing
(as shown) to accommodate differential settling and
meter movement. No mechanical protection of the
tubing is required for outdoor meter connections;
however, ensure that the local utility supports this
practice as some utilities have regulations specifying
meter attachments. Ensure that any exposed sections
(jacket removed) of the stainless tubing at the fitting
are wrapped with tape. This is especially important Fig. 4-60
with masonry constructions.

¢) Electrical bonding connections made at the gas meter must comply with Section 4.10 of this guide.
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4.6 Appliance
4.6.1 Moveable Appliance

a) For use with movable appliances, Gastite’/FlashShield™ must be rigidly terminated before the appliance connection. This
fixed connection point allows for the attachment of flexible appliance connectors, drip legs (if required), and shut off valves
to moveable appliances such as dryers and ranges (Figures 4-61 and 4-62)

Fig. 4-61 Fig. 4-62

b) The Appliance Stub-Out is mounted to a stud face (Fig. 4-63) and provides a fixed point to which a Gastite®/FlashShield™
mechanical fitting may be attached. The design of this stub-out ensures that the flexible tubing is routed away from any
points of constraint that may subject the tubing to potential puncture threats.

¢) The Straight Stub provides a fixed point for the Gastite®/FlashShield™ mechanical fitting and a stable platform for service
meter connections. The Straight Stub may be mounted to the face of a stud (Fig. 4-64) or mounted to an optional
Stub Bracket with supplied self-drilling metal screws (Fig. 4-65). The optional bracket is designed to span typical stud

construction. The compact design of the straight stub allows for multiple stub-outs within the stud cavity.

The Straight Stub may also be used to pass through joist and wall constructions (Fig. 4-66). It is important to follow all
requirements for sleeving when passing through masonry construction.

Fig. 4-63 Fig. 4-64 Fig. 4-65 Fig. 4-66
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4.6.2 Direct Connection — Non-Moveable Appliances

Gastit