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Welcome

Viega, heritage of quality, vision for the future

Viega’s heritage of superiority demands nothing
but the best for our customers. Engineered to be
efficient, Viega products perform at the highest
possible level of quality, providing confidence and
peace of mind. Viega is the only manufacturer

to offer press systems in multiple pipe joining
materials, including polymer. More than one
million Viega press fittings are installed every day
around the world and, with a Supply Chain that
can process orders in less than 24 hours, Viega is
positioned to provide customers the best, most
versatile support in the industry.
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& Manual content and use

It is the responsibility of the specifying engineer,
contractor and installer to ensure the PEX
system is properly designed and installed,
adhering to the most current installation
instructions, utilizing the appropriate
components intended for the application.

Important notice

This installation manual is intended for commercial
installations of traditional (branch and tee) plumbing
systems, combination plumbing systems using
termination manifolds and ManaBloc and MiniBloc
parallel / manifold plumbing systems.

NOTE: References to ViegaPEX tubing made
throughout this publication include the entire line of
Viega cross-linked polyethylene products.

NOTE: Zero Lead identifies Viega® products
meeting the lead free requirements of NSF 61-G
through testing under the NSF/ANSI 372 (0.25% or
less maximum weighted average lead content).

In the event of conflict or inconsistency between
these installation guidelines and local building
or plumbing codes, local codes should take
precedence.

NOTE: Failure to follow the installation instructions
will void the Viega PEX Warranty. Nothing in this
publication is intended to create any warranty
beyond Viega’s applicable warranty. For additional
information, contact Viega at 800-976-9819.

IM-PF 573225 0415 (Commercial)
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1 Introduction

1.1 Viega PEX Solutions

Viega PEX Commercial Systems provide the most
complete potable water solution available. With
tubing, fittings and distribution manifolds, Viega
provides everything you need for a total plumbing
system that is not only easy to install but also helps
reduce energy cost and water waste. Viega provides
the highest-quality PEX tubing with the highest-
rated UV and chlorine ratings in the industry. Viega
PEX Press fittings allow installers to make secure
connections in less than seven seconds. With
Viega press technology, pressure testing can be
completed immediately after connections are made
without waiting for glues or solvents to dry or for
expansion rings to contract. Viega PEX Press fittings
are approved for potable water and hydronic heating
applications and are available in sizes ranging from
%" to 2" in both Zero Lead bronze and high-grade
polymer materials. With a 10-year transferable
warranty and unmatched quality in the industry,
Viega offers a complete system solution for all your

plumbing needs.

>

LT T

N

I

[

o A |

o=
|
1l
1’ -+
=N

Y

Do more with Viega

Viega was the first PEX manufacturer to introduce
press technology in the North American market
with its Bronze PEX Press fitting system. Viega
press technology is consistent and reliable,
providing the same quality pipe connections every
time. Viega PEX Press polymer fittings incorporate
the Viega Smart Connect feature, which helps
installers identify unpressed connections easily.
Viega PEX Press polymer fittings are manufactured
in the United States and provide secure, reliable
connections for residential, light commercial and
commercial projects, ranging from potable water to

snow melting applications.

A true innovator since 1899, Viega is at the forefront
of pipe joining technology with personalized
support, efficient delivery processes and
trustworthy quality. No other manufacturer can
provide the same level of service. The global leader
in plumbing, heating and pipe joining systems,
Viega is the name you can trust.

IM-PF 573225 0415 (Commercial)



2 ViegaPEX Ultra Tubing

Viega PEX cross-linked polyethylene tubing is the
ideal tubing choice for potable water systems.

The smooth wall of Viega PEX tubing is resistant

to corrosion and scaling. Viega is the only PEX
manufacturer that is vertically integrated, meaning
we manufacture our own raw PEX resin controlling
the entire manufacturing process from start to finish
to ensure the highest quality.

2.1 What is PEX

PEX is a material made up of molecules of high
density (HDPE) that are permanently linked to each
other by a process called crosslinking. This process
allows PEX to withstand higher temperatures and
pressures compared to standard HDPE tubing,
making it ideal for hot and cold potable water
applications as well as hydronic radiant heating and
cooling systems. There are three common methods
of crosslinking polyethylene, two of which are a
chemical method and one that is physical.

e Peroxide - Pressure/heat/chemical
e Silane - Moisture cure
e Radiation - Electron beam

Each method induces links between single strands
of PE to form a more dense network. The number
of links between these strands determines the
crosslink density and is an important factor in
determining the physical properties of the material.
The minimum percent crosslinking for each method
is specified in the ASTM F876 standard. These
methods are also known as PEX-a, PEX-b and
PEX-c, respectively, but are not related to any type
of a quality rating system.

IM-PF 573225 0415 (Commercial)

The ASTM F876 manufacturing standard incorporates
a material designation number that is a rating scale
for chlorine resistance, UV resistance and material
strength. This designation consists of the tubing
material type “PEX” followed by a 4-digit number.
These 4 digits break down as follows:

What does the material designation code mean?

PEXEE G

Chlorine resistance
UV resistance
HDS @ 73°F 630 psi

PEX tubing with a printed rating of 5306 indicates that
it will be suitable for installation areas of constant hot

water circulation and has a maximum UV exposure of
6 months.

The UV protection rating is important because certain
construction practices and storage conditions subject
PEX tubing to sunlight exposure for an extended
period of time. UV testing confirms the longevity of the
PEX tubing under various lengths of UV exposure.

Property 0 1 2 3 4 5] 6
Chlorine Not 75% at Reserved 50% at Reserved 100%
Resistance tested 73°and 73° and at
25% at 50% at 140°F
140°F 140°F
Minimum UV Not 1 mo. 3 mo. 6 mo.
Resistance tested
HDS for 630
water at 73°F

Viega’s silane crosslinked PEX (PEX-b) has the
highest chlorine and UV resistance per this rating
(PEX 5306). Another benefit is it has higher burst
pressures than peroxide crosslinked PEX (PEX-a).
This is due to the 3-dimensional molecular
bonding that occurs during the crosslinking
process.

D
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2.2 Properties and performance

ViegaPEX Ultra cross-linked polyethylene is the ideal
tubing choice for potable water systems. In addition,
the smooth walls of ViegaPEX Ultra tubing are resistant
to corrosion and scaling.

2.2.1 ViegaPEX Ultra properties and performance

Linear Expansion Coefficient:
¢ 11 inch per 100 feet per 10°F

Temperature and Pressure Ratings:
¢ 100 psi at 180°F
¢ 160 psi at 73.4°F

UV Resistance:
e Maximum exposure 6 months

Chlorine Resistance:

e PEX 5306 - end use condition of 100% at 140°F
(approved for continuous domestic hot water
circulation systems)

Do not use PEX for circulation lines
exceeding 140°F.

Bend Radius:

¢ ViegaPEX Ultra can be easily bent by hand, or with
the use of Viega-approved bend supports to a radius
as small as five times tubing outside diameter.

SDR-9 PEX Tubing
ASTM F876/F877/CTS-OD SDR-9

Tubing Wall Nom.  Weight  Vol. (gal.)
Size 0.D. Thickness 1.D. Per Ft Per 100 Ft

%" 0.500+.003 0.070+.010 0.350 .0413 0.50

%" 0.625+.004 0.070+.010 0.475 .0535 0.92

%" 0.875+.004 0.097+.010 0.671 .1023 1.82

1" 1.125+.005 0.125+.013 0.862 .1689 3.04

1%" 1.375+.005 0.153+.015 1.054 .2523 4.52

1%" 1.625+.006 0.181+.019 1.244 .3536 6.30

2" 2.125+.006  0.236+.024 1.629  .6026 10.83

NOTE: Dimensions are in English units. Tolerances shown are ASTM
requirements. ViegaPEX Ultra is manufactured within these specifications.

Table 2.1 SDR-9 PEX Tubing

2.2.2 Tubing markings

ViegaPEX tubing is marked every five feet with the
following representative information. See Table 2.2.

Print Line Markings
Length Marker 000 feet
Company Viega
Product Name ViegaPEX™ Ultra
Nominal Tubing Size Yo"
Standard Dimension SDR 9 CTS
Ratio Tube Size (copper tube size)
Material Designation Code PEX 5306
. 100 psi @ 180F
Temperature & Pressure Rating 160 psi @ 73F
NSF Listing (Potable) cNSF®us-pw
ASTM
Tubing Standards Certification IR
Canadian Standard Assoc CSA B137.5
- I PureFlow - ASTM F877/
Fittings System Compatibility F1807/F2159
IAPMO listing UPC®
-~ — cULus 3SAV UL1821
UL Listing Rating 130 psi @ 120F
FS/SD 25/50
Plenum Rating** ASTM E84
CAN/ULC S102.2
. . . CAN/ULC S101
Fire Resistance Ratings ANSI/UL 263
ICC Listing ES-PMG™ - 1038
AWWA Listing C9o04
HUD Listing MR 1276
Manufacturer’s Date Code 1/1/2010
Material Code X14.2
Country of Manufacture Made in the USA

* %" through 2" Black ViegaPEX Ultra in residential NFPA 13D systems only

** 2" and smaller tube sizes when wrapped with 72" - 1" thick E84 rated
insulation, ¥2" and smaller with no insulation per ULC S102.2 listing.
Tubing may include fitting connections when wrapped.

Table 2.2 ViegaPEX Ultra Tubing Markings

Minimum Burst Pressure (PSI) Per ASTM F876/F877

SIZE 73°F (23°C) 180°F (82°C)
%" 620 275
" 480 215
%" 475 210
1" 475 210
114" 475 210
115" 475 210
2" 475 210
Table 2.3

IM-PF 573225 0415 (Commercial)



3 FostaPEX Tubing

FostaPEX tubing is the perfect companion for the Viega
PEX plumbing system. This tubing can be easily bent
by hand like the ViegaPEX tubing but holds its shape
after bending (combining the benefits of both rigid and
flexible tubing). The result is fewer fittings and bend
supports and less labor. A unique feature of FostaPEX
is that the inner layer is fully dimensioned Black
ViegaPEX Ultra tubing. The aluminum and outer PE
layers surround the inner PEX tubing. This construction
allows the inner layer alone to meet all temperature and
pressure requirements of the system. Using the prep
tool to remove the outer layers allows the use of the
standard Viega PEX Press bronze and polymer fitting
systems, which reduces tooling costs for the contractor
and simplifies connections.

3.1 FostaPEX properties and performance

Linear Expansion Coefficient:
¢ 0.16 inch per 100 feet per 10°F

Temperature and Pressure Ratings:

¢ 80 psi at 200°F*

¢ 100 psi at 180°F

¢ 160 psi at 73.4°F

*For non-potable hydronic heating systems only

UV Resistance:

® Maximum exposure 6 months based on FostaPEX’s
fully dimensioned black PEX core. Extended
exposure due to the outer aluminum layer (do not
install where permanently exposed to sunlight)

Chlorine Resistance:

e PEX 5306 — end use condition of 100% at 140°F
(approved for continuous domestic hot water
circulation systems)

Do not use PEX for circulation lines
exceeding 140°F.

Bend Radius:

e FostaPEX tubing can be bent to a radius of 3.5 times
tubing outer diameter with the use of a Viega tubing
bender.

& Only for use with Viega PEX Press fittings.

Minimum Burst Pressure (PSI)
Per ASTM F876/F877

SIZE 73°F (23°C) 180°F (82°C)
1" 480 215
5" 475 200
%" 475 210
1" 475 210
Table 3.1

IM-PF 573225 0415 (Commercial)

3.2 Tubing markings

FostaPEX tubing is marked every five feet with the
following representative information. See Table 3.2.

Print Line Markings

Length Marker 000 feet
Company Viega

Product Name FostaPEX®
Nominal Tubing Size 125

Standard Dimension SDR 9 CTS
Ratio Tube Size (copper tube size)
Material Designation Code PEX 5306

Temperature & Pressure Rating 188 gg: g ;g,oz':

NSF Listing (Potable/Heating)
ASTM

cNSF®us-pw-rfh

Tubing Standards Certification F876/F877
Canadian Standard Assoc CSA B137.5
Fittings System Compatibility zg’:ﬁ\';l?:vgw
IAPMO Listing UPC®

FS/SD 25/50
Plenum Rating* ASTM E84

CAN /ULC S102.2
Fire Resistance Ratings 2@2‘%'[022;01
ICC Listing ES-PMG™ - 1015,1038
AWWA Listing C904
HUD Listing MR 1276
Manufacturer’s Date Code 1/1/2010
Material Code X18.1

Country of Manufacture Made in the USA

* 1" and smaller tube sizes when wrapped in 72" - 1" thick E84
rated insulation, 72" and smaller with no insulation per ULC
§102.2 listing. Tubing may include fitting connections when
wrapped.

Table 3.2 FostaPEX Tubing Markings

SDR-9 PEX Tubing
ASTM F876/F877/CTS-OD SDR-9

Tubing Wall Nom. Weight Volume(Gal.)

Size 0.D. Thickness 1.D. Per Ft Per 100 Ft
%" 0.625+.004 0.070+.010 0.475 .0600 0.92
%" 0.750+.004 0.083+.010  0.574 .0900 1.34
%" 0.875+.004 0.097+.010 0.671 1200 1.82
1" 1125:.005  0.125+013 0863  .2000 3.04

NOTE: Dimensions are in English units. Tolerances shown
are ASTM requirements. Viega FostaPEX is manufactured
within these specifications. (These dimensions do not reflect
the outer aluminum and PE layers.)

Table 3.3 SDR-9 PEX Tubing

viega
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4 Codes, Standards and Certifications

4.1 Codes

The Viega PEX system is accepted by the following
model codes for use in potable hot and cold water
distribution systems.

ICC - International Code Council

IPC - International Plumbing Code

IMC - International Mechanical Code

IRC - International Residential Code

UPC - Uniform Plumbing Code

UMC - Uniform Mechanical Code

NSPC - National Standard Plumbing Code
HUD - Housing for Urban Development
NPCC - National Plumbing Code of Canada
NBCC - National Building Code of Canada

Check with your local Viega representative for code
compliance in your area.

4.2 Standards
ASTM — American Society for Testing and Materials

ASTM F876/F2023: Standard Specification for
Cross-linked Polyethylene (PEX) Tubing — This
standard contains finite dimensional requirements
for SDR9 PEX tubing in addition to burst, sustained
pressure, chlorine resistance and other relevant
performance tests at different water temperatures.

ASTM F877: Standard Specification for Cross-
linked Polyethylene (PEX) Plastic Hot- and Cold-
Water Distribution Systems — This standard
contains performance requirements for SDR9 PEX
tubing and fitting systems. The standard contains
finite dimensional requirements for tubing, in addition
to burst, sustained pressure and other relevant
performance tests at different water temperatures.

ASTM E84 — Standard Test Method for Surface
Burning Characteristics of Building Materials

ASTM E119 — Standard Test Method for Fire
Testing of Building Construction and Materials

ASTM E814 — Standard Test Method for Fire Test
of Through-Penetration Firestop Systems

NSF International

ANSI/NSF 14: Plastics Piping System Components
and Related Materials — This standard establishes
minimum physical and performance requirements for
plastic piping components and related materials. These
criteria were established for the protection of public
health and the environment.

ANSI/NSF 61: Drinking Water System

Components — Health Effects — This standard
establishes minimum health effects requirements for the
chemical contaminants and impurities that are indirectly
imparted to drinking water from products, components
and materials used in drinking water systems. This
standard does not establish performance or taste and
odor requirements for drinking water system products,
components or materials.

American Water Works Association (AWWA)
AWWA C904 — Cross-linked Polyethylene (PEX)
Pressure Pipe, V2" through 2" for Water Service

ISO — International Standards Organization

ISO 9001 — This standard is intended to establish,
document and maintain a system for ensuring
production output quality. ISO 9001 certification is a
tangible expression of a firm’s commitment to quality
that is internationally understood and accepted. All
PureFlow PEX Press fittings are manufactured in

ISO 9001 certified facilities.

4.3 Certifications
PPl — Plastic Pipe Institute

TR 4 Listed Materials

Listing of Hydrostatic Design Bases (HDB), Strength
Design Bases (SDB), Pressure Design Bases (PDB)

and Minimum Required Strength (MRS) Ratings for

Thermoplastic Piping Materials or Pipe.

Pressure/Temperature Ratings:
*160 psi at 73.4°F

*100 psi at 180°F

¢80 psi at 200°F

NSF International

NSF-pw certification mark — Product meets all
applicable performance standards for pressure-rated
potable water applications required in ANSI/NSF
Standard 14 and complies with ANSI/NSF Standard 61
for health effects.

IM-PF 573225 0415 (Commercial)
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cNSF®us pw-G — Product meets Zero Lead listing
meeting California AB 1953 and Vermont Act 193

CSA B137.5 — This standard specifies
requirements for thermoplastic pressure piping.
It includes reference publications, definitions,
abbreviations, general requirements for materials
and manufactured pipe and fittings, relevant test
methods, and marking requirements.

NSF U.P. Code — Product meets requirements of the
Uniform Plumbing Code™.

PEX 5306 — Tested and certified to the NSF-pw 5306
chlorine resistance rating for an end use condition of
100% @ 140°F per ASTM F876, which is the highest
chlorine resistance rating available through ASTM.
When the product is marked with the PEX 5306
designation it affirms the product is approved for use in
continuous domestic hot-water circulation systems with
up to 140°F water temperatures and has a maximum
UV rating of 6 months.

Underwriters Laboratories Inc. (UL)

UL1821 — Standard for Safety for Thermoplastic
Sprinkler Pipe and Fittings for Fire Protection Service
(NFPA 13D systems only)

ANSI/UL 263 — Standard for Safety for Fire Tests for
Building Construction and Materials

Underwriters Laboratories of Canada Inc. (cUL)

CAN/ULC — S101 — Standard Methods of Fire
Endurance Tests of Building Construction and Materials

CAN/ULC — S102.2 — Standard Method of Test
for Surface Burning Characteristics of Flooring, Floor
Covering and Miscellaneous Materials and Assemblies

CAN/ULC — S115 — Standard Method of Fire Tests of
Firestop Systems

CAN/ULC/ORD/-C199P — Combustible Piping for
Sprinkler Systems

i

IAPMO R&T — International Association of
Plumbing and Mechanical Officials Research
and Testing

Certificate of Listing — Product meets the
requirements of the Uniform Plumbing Code™

ICC — ES — International Code Council —
Evaluation Services

ICC ES-PMG™ — Product complies with International
Plumbing Code

Note: Certifications available at:
www.nsf.org
www.spec-direct.com (Intertek)
www.ul.com
www.canada.ul.com

4.4 Specifying Viega PEX Systems

Viega offers many tools to assist the specifying
engineer, engineer, contractor and installer to
ensure Viega PEX systems are properly designed
and installed. This can be done by referring to one
of the resources listed below:

¢ Engineering Specifications are available at
www.viega.us

¢ Viega guide specifications in Master Spec
format are available upon request at
1(800) 976-9819.

e Contact your local Viega field sales
representative.

Check with your local Viega representative for further information or copies of above-mentioned listings and certifications.

IM-PF 573225 0415 (Commercial)
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5 Viega Manifolds

Viega offers several different manifolds to meet a
variety of applications, whether it is a parallel water
distribution system or combination installation.

5.1 Viega manifold markings

Each Viega manifold is marked where space permits
with the following information:

Manufacturer VIEGA
ASTM standard ASTM F877 / F1807 / F2159
Temperature Rating 180°F

UPC®, cNSF®us pw-G,
Certifications CSA B137.5,

ICC-ES PMG™ 1038

NOTE: All manifolds may not be listed with each
organization shown.

T

To maintain your warranty and be code
compliant, use only Viega-approved
fittings to connect ViegaPEX Ultra
tubing to the ManaBloc.

Viega polymer manifolds must be
protected from UV exposure, which can
damage them. In the event of incidental
UV exposure during storage, installation
and handling, combined exposure

of Viega polymer manifolds shall not
exceed 15 days.

®
®

Do not expose Viega products to any
foreign substance that includes but

is not limited to VOC (volatile organic
chemical) compounds, paints, solvents,
glues, cleaners and disinfectants. Viega
products that are exposed to these
types of substances are at risk of having
failures (leaks).

10
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6 Viega PEX Press Fittings

Viega PEX Press fittings are available in Zero

Lead bronze and polymer and include a factory-
assembled stainless steel sleeve with three viewing
holes and a color-coded tool locator ring to ensure
a proper press connection. The following design
criteria make Viega PEX Press fittings ideal for use
in commercial potable water applications.

High corrosion resistance
Excellent strength properties
Resistant to stress corrosion
Superior wear properties

All Viega PEX tubing, fittings and manifolds are NSF
certified for use in potable water systems.

6.1 Viega PEX Press Polymer

Viega PEX Press Polymer fittings are manufactured
from Radel® R and incorporate the Viega Smart
Connect feature.

6.1.1 Viega Smart Connect feature

The Viega PEX Press
Polymer fitting system
incorporates the Viega
Smart Connect feature,
which is designed to
identify unpressed
connections by
intentionally leaking
under test pressures of
.5 psi to 100 psi. This
can be visually identified
by water leaking from
the unpressed fitting
joint. If testing with
compressed air, it is
necessary to use an
approved leak-detect
solution (see “9.7.3
Leak detection” on page
47), applied to each
connection, to identify

a suspected leak.

Press any connections
that may have been
missed and/or replace
connections found to be
in question. Repeat the
system pressure test.

Unpressed

Identify an unpressed
connection during pressure
testing when water flows.

=] Jr=—

Pressing
Upon identification, use the
press tool to press the fitting,

making a secure connection.

=

Pressed
PEX Press connections are
fast, reliable and immediately

ready for pressure testing.

==

Figure 6.1 Smart
Connect Feature

IM-PF 573225 0415 (Commercial)

6.2 Viega PEX Press Bronze

Viega PEX bronze fittings are manufactured from
a high-quality Zero Lead material specifically
designed for press technology meeting or
exceeding all manufacturing requirements.

& Use only Teflon tape on all threaded connections

6.3 Viega PEX Press fitting markings

Each Viega PEX Press fitting is marked where space
permits with the following information:

Use only Viega stainless steel attached
PEX Press sleeves and press tools with
Viega PEX Press fittings.

Viega PEX Press polymer fittings must
XINK be protected from UV exposure, which
can damage them. In the event of
incidental UV exposure during storage,
installation and handling, combined
exposure of PEX Press fittings shall not
exceed 15 days.

Do not expose Viega products to any
@ foreign substance that includes but
is not limited to VOC (volatile organic
chemical) compounds, paints, solvents,
glues, cleaners and disinfectants.
Viega products that are exposed to
these types of substances are at risk of
having failures (leaks).

11
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6.4 PEX Press Tools
6.4.1 PEX Press power tools

The Viega PEX Press fitting connection shall be
installed with use of a Viega PEX Press tool. The
Ridgid power tool is designed to make consistent
presses and has interchangeable jaws that can be
easily changed out as needed. The compression of
the tool also allows press connections to be made in
temperatures as low as 23°F.

Figure 6.3 Standard Power Tool

12

6.4.2 PEX Press hand tools

The Viega PEX Press fitting connection may also
be installed with a Viega PEX Press hand tool.

The hand tool incorporates a forced compression
mechanism to complete a secure connection each
time. A ratchet inside the tool prevents the tool
from being opened until the proper force has been
applied to the press sleeve. A safety release screw
allows the tool to be opened at any time, but any
connection made without full tool compression
must be repressed. The tool handles are color
coded to match the PEX Press tool locator rings.

The reduced grip feature permits one-handed
operation, making the Viega PEX Press system
perfect for tight spaces and awkward locations. The
compression of the tool also allows press connections
to be made in temperatures as low as -4°F.

Figure 6.4 PEX Press Hand Tools

IM-PF 573225 0415 (Commercial)
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6.5 Making a Viega PEX Press connection with hand tool
6.5.1 Trimming and inserting the tubing

N —

W\

. Square off tubing to proper length. Uneven, jagged or irregular cuts will produce unsatisfactory connections.
. If using FostaPEX tubing, insert into prep tool, push and turn until no resistance is felt. If using ViegaPEX,

continue to Step 3.

Insert PEX Press fitting with attached sleeve into tubing and engage fully.

Ensure full tubing insertion at view holes in attached press sleeve. Full insertion means tubing must be
completely visible in at least two view holes and partially visible in the one.

6.5.2 Pressing with a hand tool

Turn screw for
emergency release.

o

® N

Position press tool perpendicular over press sleeve, resting it against the tool locator ring.

Note: The tool locator ring must be in the factory-installed position while making a press to provide a
consistent leakproof connection. It may be necessary to rotate the tool locator ring to avoid interference
between the ring and tool.

Close handles, using trigger to reduce grip span if desired.

Extend handle and continue ratcheting until automatic tool release occurs at proper compression force.
Warning: The connection is not leakproof when the tool has been opened by emergency release.

The tool locator ring must be present to ensure a proper PEX Press connection.

6.5.3 Pressing with a power tool

Insert the appropriate Viega PEX Press jaw into the press tool and push in the holding pin until it locks.
Open jaw and position perpendicular over press sleeve, resting it against the tool locator ring.

Note: The tool locator ring must be in the factory-installed position while making a press to provide a
consistent leakproof connection. It may be necessary to rotate the tool locator ring to avoid interference
between the ring and tool.

Start pressing process; hold the trigger until the jaw has automatically released.

When press connection is complete, open and remove jaw.

Warning: The tool locator ring must be present to ensure a proper PEX Press connection.

IM-PF 573225 0415 (Commercial) 13
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7 PEX System Sizing

7.1 Code references

E 7.1.1 U.S. code approvals

Viega PEX and its related plumbing components
are recognized by the International Plumbing Code
(IPC), Uniform Plumbing Code (UPC) and the
National Plumbing Code (NPC).

Viega has attained the below evaluation reports
attesting its compliance with their respective model
plumbing codes. Refer to these reports and their
respective codes when sizing PEX systems for
residential and light commercial buildings.

¢ |CC-ES PMG 1038
e |[APMO 4030
e |JAPMO 3700

7.1.2 Canadian code approvals

Viega PEX and its related plumbing components are
recognized by the National Plumbing Code of Canada
(NPCQ). Refer to the respective sizing tables and/

or any provencial code requirements for sizing Viega
PEX systems for residential and light commercial
buildings.

7.2 Sizing a PEX system
7.2.1 General

Viega PEX plumbing systems are sized using the same
methods as other traditional piping materials outlined
in each respective model plumbing code. While all
PEX tubing has a slightly smaller I.D. than equivalent
metal piping systems, its flexibility (requiring fewer
fittings) and smooth inner walls make up for this slight
dimensional difference. For pipe sizing methods that
require the friction loss and velocity characteristics of
PEX tubing, this information is available in Section “7.3
Viega PEX tubing” on page 15.

14

7.2.2 Sizing methods

There are several methods for determining potable
water distribution pipe sizing within each model
plumbing code. While each method may differ they
all rely on similar basic information to be attained
in order to accurately size a system. Below are the
most common factors required for sizing a system.

e Available water supply pressure
o This includes pressure losses through inline
devices like meters & water softeners

e Total fixture demand for all fixtures being
supplied within the building expressed as:
o W.S.FU. (water supply fixture units) or
o GPM (gallon per minute)

e Vertical elevation changes from water supply
to highest fixture
o Account for pressure loss or gain of 0.433
psi per foot of elevation change due to
gravity

e Total pipe length from water supply to most
remote highest-demand fixture
o Total tube length includes equivalent
length of fittings and/or valves inline
(depends on sizing method)

Once this information is compiled it can be applied
to the sizing method being used. The minimum
meter size is also determined within these methods.
In some cases you must account for all fittings and/
or valves as part of calculating the total pipe length
(also known as the developed tube length). The
fitting pressure loss is traditionally expressed as an
equivalent length of PEX tubing and is added to the
total pipe length to determine the developed tube
length. The fitting equivalent lengths of PEX tubing
are available from the fitting manufacturer; see
Section “7.5 Viega PEX Press fittings” on page 17.

& Note: Always refer to the relevant code sizing
tables being used to size your system.

IM-PF 573225 0415 (Commercial)



7.3 Viega PEX tubing
7.3.1 Flow velocity table

Flow Velocity ft/Sec

Flovnate | % % % 1 1% 1% 2
0.5 1.7 0.9
0.75 25 1.4 0.7 Velocity < 0.5 ft/Sec
1.0 3.3 1.8 0.9 0.5
15 5.0 2.7 1.4 0.8 0.6
2.0 6.7 3.6 1.8 1.1 0.7 0.5
25 8.3 4.5 2.3 1.4 0.9 0.7
3.0 10.0 54 2.7 1.6 1.1 0.8
3.5 6.3 3.2 1.9 1.3 0.9 0.5
4.0 7.2 3.6 2.2 1.5 1.1 0.6
4.5 8.1 4.1 2.5 1.7 1.2 0.7
5.0 9.1 4.5 2.7 1.8 1.3 0.8
6.0 10.9 5.4 3.3 2.2 1.6 0.9
7.0 6.4 3.8 2.6 1.8 1.1
8.0 7.3 4.4 2.9 2.1 1.2
9.0 8.2 4.9 3.3 2.4 14
10.0 9.1 5.5 3.7 2.6 1.5
11.0 10.0 6.0 4.0 2.9 1.7
12.0 10.9 6.6 4.4 3.2 1.8
13.0 11.8 7.1 4.8 3.4 2.0
14.0 7.7 51 3.7 2.2
15.0 8.2 55 4.0 2.3
16.0 8.8 5.9 4.2 2.5
17.0 9.3 6.3 4.5 2.6
18.0 9.9 6.6 4.8 2.8
19.0 10.4 7.0 5.0 2.9
20.0 11.0 7.4 5.3 3.1
25.0 9.2 6.6 3.8
30.0 11.0 7.9 4.6
35.0 Velocity > 12 ft/Sec 9.2 5.4
40.0 10.6 6.2
45.0 11.9 6.9
50.0 7.7
55.0 8.5
60.0 9.2
65.0 10.0
70.0 10.8
75.0 11.5

Table 7.1

IM-PF 573225 0415 (Commercial)

15

D



[ ]

7.3.2 Pressure loss table

60°F (16°C) Water
Flow Rate Pressure Loss PSI/ 100 ft of Pipe

GPM s Y2 Y 1 14 1 2
0.5 2.0

0.75 4.1

1.0 7.0 1.6

15 14.9 3.4

50 254 58 11 Pressure Loss <1 PSI

2.5 38.5 8.7 1.6

3.0 53.9 12.2 2.3

3.5 16.2 3.0

4.0 20.8 3.9 1.1

4.5 25.8 4.8 1.4

5.0 314 5.9 1.7

6.0 44.0 8.2 2.4

7.0 10.9 3.2 1.2

8.0 14.0 4.1 1.6

9.0 17.4 5.1 1.9

10.0 21.1 6.2 2.3 1.0

11.0 25.2 7.4 2.8 1.2

12.0 29.6 8.8 3.3 1.5

13.0 34.3 10.1 3.8 1.7

14.0 11.6 4.4 2.0

15.0 13.2 5.0 2.2

16.0 14.9 5.6 2.5

17.0 16.7 6.3 2.8

18.0 18.5 7.0 3.1

19.0 20.5 7.7 3.4

20.0 225 8.5 3.8 1.0
25.0 12.8 5.7 1.5
30.0 Pressure Loss 18.0 8.0 2.2
35.0 Excessive as 10.7 2.9

Flow velocity

40.0 is> 12 ft/Sec 13.7 3.7
45.0 17.0 4.6
50.0 5.6
55.0 6.6
60.0 7.8
65.0 9.0
70.0 10.4
75.0 11.8

NOTE: Pressure Loss based on Hazen-Williams Formula (C = 150)
Pressure Loss for Actual Length can be calculated by following formula:

Actual Length / 100 ft X Value from chart above

Table 7.2

16
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7.3.3 Velocity limits

Viega recommends the following design velocities
for hot and cold PEX water distribution systems:

e Domestic cold water — 10 fps
e Domestic hot water — 8 fps

The flow velocity through Viega’s PEX Press fittings
does not fall under these limitations. The equivalent
length of PEX tube for Viega PEX Press fittings

is available from Viega to assist in system sizing
where applicable (refer to Section “7.3.1 Flow
Velocity Table” on page 15).

7.5 Viega PEX Press fittings
7.5.1 Equivalent feet of PEX tubing factor

Pressure loss through PEX insert fittings can
be expressed by referencing the Equation of
Continuity, which states inflow equals outflow.

F877 (Viega Press)
In Flow M. f—=————+7  OutFlow

A1 x V1 = P j A1 x V1

A2 x V2

Figure 7.1 Effects of fitting I.D.

7.4 Viega ManaBloc/MiniBloc
7.4.1 Pressure loss

“Pressure Loss = K x gpm?
**36 port manifold

Table 7.3

7.5.2 Viega PEX Press friction loss — equivalent feet of SDR9 PEX tubing

pressure loss can be calculated by using the

ManaBloc / MiniBloc Pressure Loss Al xVI=A2xV2
Size Rate Flow Prf::;re K - Factor | Where: A = cross sectional area
V = velocity of liquid
%" Port 2.5 GPM 2 PSI 0.35
2" Port 4.4 GPM 4.1 PSI 0.21 The water velocity increases as it passes through
1%4" Manifold*™* 31 GPM 11.5 PSI 0.012 the fitting, creating a slight pressure loss. This

equivalent feet of PEX tubing factor (see Table 7.4).

PEX Press Bronze Fittings
Size Coupling Elbow Tee Run Tee Branch
" 2.9 9.2 2.9 9.4
1z 2.0 9.4 2.2 10.4
%" 1.0 8.0 1.0 9.0
1" 1.0 10.0 2.0 10.0
19" 2.0 11.0 2.0 11.0
11" 2.0 13.0 2.0 12.0
2" 1.0 19.0 2.0 18.0
PEX Press Polymer Fittings
Size Coupling Elbow Tee Run Tee Branch
" 45 14.3 6.5 14.7
1z 2.6 12.6 €1e) 14.0
%" 2.5 18.9 3.6 19.1
1" 3.1 17.7 3.8 18.4
17" 4.0 18.6 6.4 18.7
192" 5.2 294 7.9 28.3
2" 8.9 36.4 10.2 37.5
Table 7.4

IM-PF 573225 0415 (Commercial)
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7.5.2.1 Calculating pressure drop through fittings

To account for pressure drop through a PEX fitting,
simply take the equivalent feet factor noted in Table
7.4 for the size and type of fitting and multiply it by
the PEX tubing pressure loss per foot factor (see
“Table 7.2” on page 16) for that same PEX tube
size per the flow rate being applied.

Example:
e 2" PEX Polymer Elbow has an equivalent
PEX tubing factor of 12.6 ft.
e 15" PEX tubing has a 20.8 psi drop per 100
feet at 4 gpm.
e 20.8/100 ft. = 0.208 psi per foot
e 12.6 x 0.208 = 2.6 psi drop

18

7.5.2.2 Reducing fittings

When a reducing fitting is used, a tee for example,
simply use the coinciding value for the branch leg
size. If the run legs are different sizes, use half (0.5)*
of each of their respective equivalent value for each
size. Once these values are determined, apply them
to their respective tubing pressure drop factors per
the flow rate being applied.

Example:

%" x V2" x %" PEX Press polymer tee at 4 GPM
through the ¥2" connection would have the following
pressure drop:

Calculating %" run leg
® 3" run leg of tee = 3.6 equiv ft of PEX
0 3.6 x 0.5 = 1.8 equiv ft of PEX
e %" PEX at 4 GPM = 3.9 PSI / 100ft loss
o 3.9 PSI/ 100ft = 0.039 PSI / ft. loss
o 0.039 PSI x 1.8 equiv ft= 0.07 PSI loss

Calculating 72" run leg
e 2" run leg of tee = 3.9 equiv ft of PEX
0 3.9 x 0.5 = 1.95 equiv. ft of PEX
e 2" PEX at 4 GPM = 20.8 PSI / 100ft loss
o 20.8 /100ft = 0.208 PSI / ft. loss
0 0.208 x 1.95 = 0.41 PSlI loss

Combined run leg
¢ 0.07 PSI + 0.41 PSI = 0.48 PSl loss through
run leg of reducing tee

* Multiply by 0.5 to get half of the full run length
value for the reducing tee.

IM-PF 573225 0415 (Commercial)



8 System Design

8.1 General

While a branch and tee system design is still the most
common method used for potable water distribution
installations, Viega recommends using more efficient
system design methods when possible. These
methods consist of combination manifold and/or
home run systems that promote water and energy
savings as well as reducing the number of fittings in
the system. The following sections will provide an
overview of each system type to assist with selecting
a system that best fits your needs.

8.1.1 Manifold installations
8.1.1.1 Homerun

A homerun system, also known as parallel system,
is a unique method of plumbing that provides water
and energy savings and can reduce water waste

up to 40% compared to traditional distribution
plumbing systems. This system consists of a
centralized manifold with individual distribution
lines that run to each fixture (hot and cold). These
lines are sized to the specific fixture demand using
%" for low-demand fixtures (2.5 gpm or less) and
2" for higher-demand fixtures (up to 4 gpm).

7111771777
STIIIITTIITT 7

=

Home Run Installation |Low Med High

Connections -
Installation Time --

System Efficiency

Figure 8.1 Home Run Installation

IM-PF 573225 0415 (Commercial)

8.1.1.2 Zone / combination

Zone or combination manifold plumbing systems
use multiple manifolds combined with a branch
and tee system. These systems use various sizes
of manifolds located throughout a structure placed
near each main fixture group supplied by the main
hot and cold supply lines, similar to a branch and
tee system. Multiple branch lines are connected to
a manifold in a common location in lieu of multiple
tees spread throughout the system. This takes
advantage of benefits from both types of systems
and helps keep hidden fittings to a minimum.

Combination Installation |LOW Med High

Connections -
Installation Time -
System Efficiency -_

Figure 8.2 Combination Installation

8.1.2 Grounding / bonding

Viega PEX tubing shall not be used as an electrical
ground. Consult with the NEC (National Electrical
Code) for recommended ground method when
plastic pipe is used.

& Do not ground plastic piping!

19
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8.1.3 Hybrid

Viega PEX tubing
installed in a potable
water distribution system
with metallic tubing is
considered a hybrid
system. Hybrid systems
can give the installer
and/or designer more
versatility in their designs
while staying price
competitive. An example
of this type of installation
method would be using a
copper riser as the main
supply with PEX tubing on
each level as distribution
tubing.

8.1.4 Connecting PEX to metal tubing

PEX can be connected directly to metal tubing
with the use of ProPress by PEX Press adapters,
threaded adapters, flare adapters, female union
adapters or the use of solder adapters. Viega is
the only manufacturer that offers a solution for
connecting PEX tubing directly to copper tubing
using press technology.

Figure 8.3 Model 2813PZL  Figure 8.4 Model 2811ZL
PEX Press x ProPress PEX Press x M NPT

Figure 8.5 Model 2813.5ZL  Figure 8.6 Model 2892ZL

PEX Press x Female PEX Press x Flare

Copper Tube Size

20

8.2 Hot Water System Design

There are several types of hot water circulation
systems to choose from as well as considerations
for designing each of them. These can range from
building size and/or layout to the required water
delivery temperature for a specific application.

It is the responsibility of the designer / specifier

to select the appropriate system based on the
application while ensuring the system temperatures
and pressures don’t exceed the ratings for the
plastic tubing being used.

Viega’s PEX tubing is tested and listed to the
requirements of ASTM F876 with a material
designation code of PEX 5306. The first digit of

this code (5) is the PEX tubing chlorine resistance
ratings which means the PEX product is approved
for 100% end use condition at 140°F. This is the
highest chlorine rating available per the ASTM F876
standard. Products marked with the (5) designation
are approved for continuous domestic hot water
circulation systems not to exceed 140° F.

Do not use PEX for circulation lines
exceeding 140°F.

8.2.1 Re-circulation systems

There are three main types of hot water circulation
systems.

e Continuous

e Timer

e On demand

These systems have their own strengths and
weaknesses so it is important to understand their
differences in order to specify the right one. Below
is an overview of what these systems entail.

Continuous — The system operates 24 hours a
day, 7 days a week. This being said there is a
noticeable cost of operation. This system should
only be used where hot water is necessary all the
time throughout the system. These can have high
operating costs and premature component wear.

Timer — The system can be programmed to
activate during peak hours of usage, limiting how
often the pump runs throughout the day. Some
of these systems incorporate an aquastat to limit
pump use even more. This reduces the operating
cost and wear and tear on those components.

IM-PF 573225 0415 (Commercial)



On demand - The system is activated manually
when hot water is needed. These systems are
probably the most efficient but require the end user
to be accustomed to operating them effectively.
There is a priming period once the system is
activated, causing a slight delay prior to hot water
being present.

Proper stub out supports for PEX tubing in this
application are crucial. Do not rely on nearby piping
to support the stub out piping. Use engineered
solutions designed for the application. Use
appropriate support techniques as identified by the
manufacturer of the carrier system.

8.2.2 Balancing / velocity

Industry agencies like American
Society of Plumbing Engineers
(ASPE) provide design criteria
for hot water systems that
include balancing and velocity
guidelines. Proper balancing
eliminates uneven water
temperatures and delivery
times caused by the water
naturally taking the path of least
resistance known to happen on
shorter loops. Also, as a general
design practice for hot water
circulation systems, you shall
not exceed velocities of 2 fps
including circulation lines. Viega
provides the necessary product
specifications to design efficient
hot water systems.

Urinal carrier

8.2.3 Insulation

mounting bracket
with copper stub

“Copper carrier
bracket with
~ copper stub

Water closet
carrier mounting
bracket

While plastic tubing has some
insulation properties (R-value)

it generally is not enough to
meet most thermal performance
requirements as outlined in hot
water plumbing or energy codes.
As a general practice, anywhere
metal piping requires insulation,
plastic piping will too. Always
check code for necessary
insulation requirements.

— —

AN

A SR

.

8.3 Fixture connections
8.3.1 Carrier systems

™

Carrier systems that utilize flush
valves are commonly used in
commercial applications. The
detail to the right shows a typical
bank installation of multiple flush

/\;\

Hammer arrestor with isolation valve as
required by code (refer to arrestor
manufacturer for required location).

P Drain/vent piping

valves and PEX supply piping.

IM-PF 573225 0415 (Commercial)

Figure 8.8 PEX Piping to Flush Valves - Rear View

21

viega

i



)

8.4 Water quality

In recent years, the focus in the U.S. has split
between drinking water treatment and pollution
prevention prior to treatment. While both improve
drinking water, by focusing on the cleanliness of
the source water the EPA is able to ensure cleaner
water for the environment as well as people. Below
are some of the restrictions placed on both our raw
water and our finished water.

Water quality, according to the U.S. EPA, is the
chemical, physical and biological characteristics

of water. The quality of both source and treated
water must adhere to the standards and mandates
of the Clean Water Act (CWA). The CWA includes
requirements related to effluent discharge limits,
guidelines, testing and pretreatment guidelines.
The primary purpose of the CWA is to minimize

the pollutants discharged to public waters. The
purpose of this limit is twofold. Limiting industrial
discharge to bodies of water protects the plants
and animals that live in and depend on that body of
water. Also, many surface waters are processed for
human consumption or other use; minimizing the
pollution that goes into the water makes it easier
and less expensive to further process the water.
Overall, the CWA is in place to maintain the health
of ecosystems and safety of all waters for human
use and consumption.

Stagnation in water distribution systems is a
problem in most modern buildings, but it is a larger
problem in hospitals where immunocompromised
patients can be found coexisting with piping dead
ends and inconsistent occupancies that lead to
periods of stagnation. Stagnation can lead to

a buildup of biofilms and pathogens that can
ultimately damage the system, causing health
problems for those exposed. Other areas where
stagnation and the consequences associated
with it may cause health concerns are hotels and
schools, where water use follows the inconsistent
use of the building.

22

8.4.1 Piping details

There are a few methods for piping hot water
supply lines to help eliminate dead legs and keep
water moving. Below are a few piping diagrams
showing series and loop methods.

Figure 8.9 Series Diagram

Figure 8.10 Loop Diagram

The following design methods have been proven in
Europe and will soon be available in North America
thanks to Viega’s line of flow-through fittings.
Stagnation can now be minimized to extents not
previously possible by designing and installing
plumbing in a completely new way. Just as the
Viega ManaBloc provided an innovative alternative
to branch and tee systems, Viega’s flow-through
fittings make “series” and “loop” installation a
possibility.

A series installation utilizes a strategy that
generates flow through the supply piping of all
fixtures connected in series prior to the one in
use. Figure 8.9 shows a series installation where
each circle represents a fixture connection. A loop
installation, like the one in Figure 8.10, incorporates
supply piping that allows flow in either direction.
This lets water be supplied to a single fixture

from both the left and right sides. The use of any
fixture in a loop will induce flow up to the point of
connection, significantly reducing or eliminating
dead legs.

For more detailed design information contact your
local Viega sales representative.
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8.4.2 Fittings

Viega offers a special Zero Lead double elbow fitting
that simplifies piping these circuits. It allows you

to flow the supply water through the fitting and on
to the next fixture. The fixture supply connects to a
standard 2" F NPT to transition out from the wall.

Figure 8.11 Double Elbow

8.5 Thermal expansion compensation

ViegaPEX Ultra tubing, as with any PEX tubing,
expands and contracts with temperature changes
in the environment or the fluid inside the tubing.
The longer the tubing run and the higher the
temperature change, the more linear expansion
the system will experience. This expansion and
contraction can affect the appearance as well as
integrity of the system by putting stress on the
tubing, fittings, valves and fasteners. The system
should be designed to accommodate tubing
expansion.

Tubing fasteners perform two functions: providing
support for the tubing and guiding the tubing during
expansion and contraction. It is important to keep
this in mind when installing fasteners. An expansion
compensator will not be effective if the fasteners
prevent linear movement of the piping system.
Tubing sizes smaller than 34" generally do not
require expansion compensators with fittings and
can easily be bent into loops and offsets to absorb
linear expansion. For tube sizes 1" and larger, refer
to “Calculating expansion loops and offsets” on
page 24 for compensation options.

IM-PF 573225 0415 (Commercial)
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For unconstrained tubing runs (not within the floor)
Viega recommends the use of expansion offsets.
This can be accomplished at a corner or by using
offsets or loops on straight tubing runs. Expansion
compensators should be installed at the midway
point of tubing runs and should be spaced no more
than 50 feet apart.

A
) |
Using a loop to accommodate Offsets also provide room for
tubing expansion tubing expansion

8" 10 36"
slack per foot

Allow some slack in all runs to prevent damage from
tubing contraction.

Figure 8.12 Tubing Expansion

Below is an example of required offsets for a
100-foot tubing run. Note that the expansion
compensators are no more than 50 feet apart.

gk—— 50 —Kk— 500 —3)
25' 50' 25'
L L

S 100’ A

Figure 8.13 Example of Required Offsets
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8.5.1 Calculating expansion loops and offsets

There are three types of expansion offsets
recommended for use with large-diameter tubing:
the corner expansion offset, the Z-type expansion
offset and the U-type expansion loop. A description,
illustration and dimensions chart for each type of
offset is on the next few pages. See “FostaPEX” on
page 28 for FostaPEX recommendations.

Linear expansion:

To calculate linear expansion for PEX tubing, use
the following formula:

PEX expansion rate
100' x 10°F

AL =

x AT x tubing length ft

Where:

ViegaPEX and ViegaPEX Ultra expansion rate =
1.1" per 100" per 10°F

AT = Change in temperature (in °F)

For example:
40' of 1" ViegaPEX tubing going from 70°F to 130°F
AL = 1 X 60° x 40' = 2.64"
1000
AL =2.64"

24
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Compensation distance:
To calculate the dimensions of the expansion compensation offset needed, use the following formula:

L = CyOD x AL
Where:

L = length of compensation distance

C =12 (PEX material specific constant)

OD = outer tubing diameter (4" + nominal tube size)
AL = change in length from temperature change

Corner expansion offset:

Where piping takes a corner after a long straight run, a simple 90° elbow in the piping will allow for the
absorption of expansion.

Calculate the necessary “L” dimension between elbow and nearest fastener or use the chart below,
which was figured using the maximum ru