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CPVC
Hot & cold water distribution.

Guide for engineers and plumbing professionals.

CPVC is produced under license of Lubrizol Advanced Materials in compliance
with its high quality requirements, exceeding the standards.
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Introduction

Why CPVC

CPVC pipe is the choice for today’s hot and cold water distribution systems. Stringent product
quality testing in independent laboratories ensures that CPVC products are of the highest

international standards, combining performance, durability, reliability, safety and cost savings.
CPVC outperforms all other water plastic piping systems wether plastic, galvanized or copper.

A CPVC pipes and fittings are produced to the EN ISO 15877 standard; in sizes ranging
from 16mm to 160mm; and pressure ratings of PN 16, PN 20, and PN 25.

CPVC products are strong, needing less hangers. Oxygen permeation through the pipe wall and
the subsequent corrosion of metal components is eliminated. Heat loss and thermal expansion
are reduced. In addition FlowGuard™ CPVC products do not support combustion, enhancing the
fire safety of the building.

CPVC hot and cold water system means a lower installed cost and a plumbing system that
will perform for the entire life of the building. It is quieter than metal pipe systems and
virtually eliminates the risk of water hammer and the possibility of condensation while
providing superior heat retention.

The reputation of FlowGuard™ CPVC is built on over 50 years of trouble free performance.
Based on the advanced polymer chemistry of Lubrizol, CPVC plumbing systems have a proven
track record in millions of homes, apartments, hotels, hospitals and offices.
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6 Features and Benefits

FlowGuard™ CPVC FEATURES AND BENEFITS:

PHYSICAL PROPERTIES

FlowGuard piping is highly durable. It can be relied upon to deliver impact strength and a heat
deflection temperature that surpasses many other piping options.

Temperature & Pressure
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CHEMICAL RESISTANCE

FlowGuard™ CPVC is highly resistant to acids, alkalis, alcohols and other corrosive materials.
FlowGuard CPVC is ideal for process piping installation and most service piping applications.

Chemical Resistance
by type of fluid handled

Weak Acids
Weak Bases
Salts

Strong Acids
Strong Bases

excellent ® Aliphatic Solutions
|
|
Strong oxidants
Halogens good
fair &
Aromatic Solvents
poor e Esters & Ketones
CHLORINE RESISTANCE

When chlorine is added to water for disinfection, it transforms to hypochlorous acid.
Hypochlorous acid is a strong oxidizer capable of breaking the carbon-to-carbon bonds of the
polymer chain.

The chlorine atoms surrounding the carbon chain of FlowGuard™ CPVC, however, are large
atoms which protect the chain from attack by hypochlorous acid in the water.

The hydrogen atoms surrounding the carbon chain of polyolefins, (such as PPR & PEX) and
PB (polybutylene), are small atoms which are incapable of protecting the chain from attack by
hypochlorous acid in the water and causes erosion inside the piping system.

exposed

PPR Erosion CPVC: Real Life testing after 24 years
After 10 months (at 5ppm Chlorine)
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Health Benefits

RESISTANCE TO BACTERIA

FlowGuard™ CPVC is certified to NSF 61 for potable water service for uncompromised water quality
under all water conditions so FlowGuard™ CPVC plumbing systems are approved for contact with
potable water in a wide range of countries including the USA, Canada, the UK, Japan, the E.U. and the

Middle-East.

FlowGuard™ CPVC does not break down - even under the harshest of water conditions. It keeps
water free of any traces of corrosion or chemicals even in the most aggressive conditions.

CPVC vs PPR: Antimicrobial Performance
The key to the FlowGuard™ CPVC resistance to contamination is its very low potentiel for biofilm

formation.

A Montana State University study (see footnote) concluded:

“CPVC consistently outperforms most other non-metallic piping materials with regard to its ability
to resist the formation of biofilms”.
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‘Source: Dr. Paul Sturman, research professor and industrial coordinator for The Center for Biofilm Engineering at
Montana State University based on his evaluation of Dutch Research and Knowledge Institute for Drinking Water
(KIWA) 1999 study Biofilm Formation Potential of Pipe Materials in Plumbing Systems, 2006 Study Standardizing
the Biomass Production Potential Method for Determining the Enhancement of Microbial Growth by Construction
Products in Contact With Drinking Water, and 2007 study Assessment of the Microbial Growth Potential of Materials
in Contact with Treated Water Intended for Human Consumption.
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Study conducted by CRECEP in France, confirms the ability of CPVC to resist biofilm formation.
Comparison of BPP (Biomass Production Potential) values observed at 30°C and 50°C. '

Biomass
formation in ‘ BPP at 30°C mBPP at 50°C
different materials 121
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Copper CPVC Inox 304 Inox 316 Polybutene = Polypropylene

(Inox 304/316 = Stainless Steel ) * Values measured at 8, 12 and 16 weeks

For CPVC, the growth of Legionella bacteria in the water was low.

Legionella Bacteria 200

count in different
materials of pipe? 150 4
€ 100 -
1=
50 1
0 — |
CPVC(") Stainless Steel  PEX() PB(") PPR(")
(*) Average of 2 samples

1Source: Study of 6 different materials used for drinking water distribution and their capacity to support bacterial
growth conducted by Crecep (Research and Control of drinking water Centre in Paris) according to a European
standard project by means of the Biomass Production Potential test in 2005.

2Study: Biofilm Formation Potential of Pipe Materials in internal installations by H.R. Veenendaal / D. van de Kooiy —
KIWA - 1999 (KIWA is the approvals agency for potable water piping Systems in The Netherlands)
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FIRE RESISTANCE

Unlike Polyolefins (PPR, PEX), FlowGuard™ CPVC does not burn - its limiting oxygen index - LOI
- is 60, meaning it needs 60% oxygen to burn.

FlowGuard™ CPVC has the best possible product fire classification for products made from
synthetic materials according to the New European classification.

CPVC PPR
Limiting Oxygen Index
(% of Oxygen needed in an atmosphere to support 60 17
combustion)
Flash Ignition Temperature 480°C 340°C

Heat of combustion of PPR is about 3x more than
CPVC generating more heat

The best possible rating a non-metal material can receive

EN 13501-1:2002- Fire classification of construction products and building elements.

CPVC Rating =B s1 d0

v

Fire behavior B —> Low flammability, no contribution to flashover
Smoke development s1—> Low smoke development
Flaming droplets d0 —> No flaming drips

SMOKE GENERATION

U.S building codes require that certain materials installed in a plenum or air-handling space have
a flame spread index of 0-25 and a smoke developed index of 0-50 (25/50 rating) when tested
in accordance with ASTM E84/UL723. FlowGuard™ CPVC is one of the rare plastic pipes brands
in the world that meets these requirements.
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UV RESISTANCE

Unlike Polyolefins (PPR, PEX), FlowGuard™ CPVC resists U.V. rays. The main degradation process
caused by U.V. rays is dehydrochlorination, which breaks down the PPR polymer chain, leading to
the loss of the hydrostatic strength of the pipe.

In FlowGuard™ CPVC this dehydrochlorination, whilst slightly accelerated by U.V., does not break
down the polymer chains to any significant extent after long term outdoor exposure. The effect
is limited to a surface discoloration. There is a loss of impact resistance due to impact modifiers
losing efficiency. But, there is no effects on the tensile strength and modulus of elasticity of the
material. The damage due to weathering is mainly a surface phenomenon.

LONG TERM PERFORMANCE

FlowGuard™ CPVC have a track record of more than 50 years of successful performance.
Laboratory tests show that on the long run and at high temperatures FlowGuard™ CPVC
outperforms Polyolefins (PPR, PEX).

Reference curves 10
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“Source: EN ISO 15874-2 / EN I1SO 15877-2
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SUSTAINABILITY

Environmental Impact - Lower Carbon footprint
Total energy needed for CPVC production is lower than other plastic materials, due primarily to its
low petroleum content.*

Plastic materials 100

production energy
80
60
40
20
0
PVC PS PET

requirements
CPVC HDPE PP

ENERGY (MJ/KG)

Recycling

FlowGuard™ CPVC piping can easily be recycled.

e Piping material can be collected from the jobsite by a specialized recycling firm (country specific).
¢ Regrind piping material into pellets and granules.

e Mix regrind into applications such as floor fillings, floor coatings, cable trays, speed bumps and
car mats.

Lower Friction Loss

The smooth interior surface of the FlowGuard™ CPVC piping system assures low friction loss

and higher flow rate, which results in lower pumping requirements and less energy usage. The
FlowGuard™ CPVC piping system resists rusting pitting, scaling and corrosion, so the design flow
rate can be maintained for the life of the system.

*Source: H. Sambele, Kapitel Nachchlorierte Polyvinylchloride Rohre, Technical University Berlin, 1993
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EASY, COST EFFECTIVE INSTALLATION

FlowGuard™ CPVC uses a solvent cement jointing method. Tools required are simple and
inexpensive (chamfering tool and pipe cutter only). Working with FlowGuard™ CPVC does not
require an electrical source. Installation is easy in tight, confined or inaccessible places.

The installation procedure is the same as that for PVC familiar to all plumbers.

Pipe Size Selection Advantage

FlowGuard™ CPVC presents an advantage in pipe selectin as it offers a larger inside diameter
compared to other plastic pipe materials e.g. FlowGuard™ CPVC @16mm handle the same flow
rate as PPR 20mm diameter. FlowGuard™ CPVC 20mm pipe handles the same flow rate as a

PPR 25mm pipe.

Wall Thickness PN 20 Pipe*

Outside
Diameter
(mm)

20
25
32
40
50

Ref. DIN 8077, 8079
PN20, wall thickness
20mm diameter
CPVC: 1.9mm PPP: 3.4mm

*Source: DIN 8077 7 8079 / 16969 / 16893

Wall Thickness (mm)

FLOWGUARD™CPVC
1.9
2.3
3.0
3.7
4.6

FLOWGUARD™CPVC

0D =16 mm
t=15mm
[D=13.0 mm
Weight = 0.118 kg/m

0D =20 mm
t=1.9mm
D=16.2 mm

Weight = 0.183 kg/m

0D =25 mm
t=2.3mm

D =20.4mm
Weight = 0.279 kg/m

PPR
34
4.2
5.4
6.7
8.4

PPR

0D =20 mm
t=3.4mm
ID=13.2 mm
Weight = 0.172 kg/m

OD=25mmt=4.2mm
ID=16.6 mm
Weight = 0.266 kg/m

0D =32 mm
t=5.4mm
ID=21.2 mm
Weight = 0.434 kg/m
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INSTALLED FLOWGUARD CPVC CHARACTERISTICS

No beading - Less friction, better flow

FlowGuard™ CPVC does not use PPR’s Heat fusion, which leads to ‘bead formation” internally and
externally. Resulting in:

e |ncreased friction loss at every joint

e |ncreased depositions of non solubles

* Reduced flow rate

e Ample opportunity for bacterial growth

Professional Appearance:

FlowGuard™ CPVC in risers gives

a more professional appearance,

it requires less hangers than other
thermoplastic piping (PPR & PEX...).
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Installation Guide

INSTALLATION GUIDE

Cutting

FlowGuard™ CPVC pipe can be cut with a wheel-type plastic tube cutter, a
hack saw or other fine toothed hand or power saw. Use of ratchet cutters is
permitted, provided blades are sharpened regularly. A miter box should be
used to ensure a square cut when using a saw. Gutting pipe as squarely as
possible provides an optimal bonding area within the joint. If any indication of
damage or cracking is evident at the pipe end, cut off at least 5 cm beyond
any visible crack.

Deburring / Beveling

Burrs and filings can prevent proper contact between pipe and fitting during
assembly, and should be removed from the outside and inside of the pipe.

A chamfering tool is preferred but a pocketknife or file are suitable for this
purpose. A slight bevel on the end of the pipe will ease entry of the pipe into
the fitting socket and minimize the chances of pushing solvent cement to the
bottom of the joint.

Fitting Preparation
Wipe any dirt or moisture from the fitting socket and pipe end. Check the dry fit

of the pipe and fitting. The pipe should make contact with the socket wall 1/3 to
2/3 of the way into the fitting socket. Pipe should not bottom out in the socket.

Solvent Cement Application

Use only FlowGuard™ CPVC approved cement. Make sure the pipe and
fitting surfaces are dry. Apply a sufficient, even coat of cement on the pipe
end. And apply a thin coat inside the fitting socket (do not to use an excessive
amount of cement especially on the fitting).

Assembly

Immediately insert the pipe into the fitting socket, rotating the pipe 1/4 to 1/2
turn while inserting. This motion ensures an even distribution of cement
within the joint. Properly align the fitting.

Hold the assembly for approximately 10 seconds, allowing the joint to set.
An even bead of cement should be evident around the joint. If this bead

is not continuous around the socket edge, it may indicate that insufficient
cement was applied. In this case remake the joint to avoid potential leaks.
Wipe excess cement from the tubing and fittings surfaces for an attractive,
professional appearance.
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Set and Cure Times

Solvent cement set and cure times are a function of pipe size, temperature and relative humidity.
Curing time is shorter for drier environments, smaller sizes and higher temperatures. Refer to the
table below for minimum cure times after the last joint has been made before pressure testing
can be done.

Quick drying one-step cements can be used avoiding the need for a primer.

Special care should be exercised when assembling CPVC systems in extremely low temperatures
(below 4°C) or extremely high temperatures (above 38°C). Dried cement can not be recovered
and should be discarded. In extremely hot temperatures, make sure both surfaces to be joined
are still wet with cement when putting them together.

MINIMUM CURE PRIOR TO PRESSURE TESTING AT 10BAR

Ambient temperature Pipe Sizes
during current period Up to 256mm 40mm and above
Above 15°C 1Hour 2Hours
At15°C 2Hours 4Hours
Below 4°C 4Hours 8Hours
All you need is:

o

Pipe Cutter Circular Pipe Cutter Saw

<o

Chamfering Tool Sand Paper Solvent Cement
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THERMAL EXPANSION

The stresses developed in FlowGuard™ CPVC are generally much smaller than those developed
in metal systems for equal temperature changes because of significant differences in elastic
modulus.Therefore, expansion loop requirements are not significantly different than those
recommended for copper tubing.

Thermal expansion can generally be accommodated at changes in direction. On a long straight
run, an offset or loop based on the following chart is required.

CPVC pipe
expansion table

Normal pipe size

20mm
25mm
32mm
40mm
50mm
63mm

CPVC pipe expansion
loop calculation

Example:

Pipe size=25mm
Length of run=18m
=69 cm from table

Length of pipe (in m)

EXPANSION LOOP LENGTH (cm) FOR (44°C) TEMPERATURE CHANGE

Length of run in meters

43
48
93
58
63
71

12
56
66
74
81

89
102

18
69
81

91

102
109
124

24
79
91
104
117
127
145
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HANGERS AND SUPPORTS:

Because FlowGuard™ CPVC tubing is rigid, it requires fewer supports than flexible plastic systems.
The table below shows the required vertical and horizontal spacing of the hangers.

Piping should not be anchored tightly to supports, but rather secured with smooth straps or
hangers that allow for movement caused by expansion and contraction. Most hangers designed
for metal pipes are suitable for FlowGuard™ CPVC Hangers should not have rough or sharp
edges which come in contact with the tubing.
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PRODUCT DATA
Diameter D e/mm PN Description Unit Rl e Dl?;%rg?elr
(ko) )
PN 16 16 1,4 16 TUBE CPVC ML 0,111 13,20
20 1,5 16 TUBECPVC | ML 0,151 17,00
25 1,9 16 TUBE CPVC ML 0,234 21,20
e 32 2,4 16 TUBE CPVC ML 0,379 27,20
T 40 3 16 | TUBECPVC | ML 0,590 34,00
50 3.7 16 TUBE CPVC ML 0,910 42,60
63 4,7 16 TUBE CPVC ML 1,460 53,60
75 5.6 16 TUBE CPVC ML 2,100 63,80
90 6,7 16 TUBE CPVC ML 2,900 76,60
110 8.1 16 TUBE CPVC ML 4,310 93,80
125 9.2 16 TUBE CPVC ML 5,460 106,60
140 10,3 16 TUBE CPVC ML 6,850 119,40
160 11,8 16 TUBE CPVC ML 9,070 136,40
‘ - : Weight per meter lmemal
Diameter D e/mm PN Description Unit Diameter
PN 20 kg (mm)
16 1,5 20 TUBE CPVC ML 0,115 13,00
20 1,9 20 TUBECPVC | ML 0,187 16,20
25 2,3 20 TUBE CPVC ML 0,270 20,40
/\ e 32 2,9 20 TUBE CPVC ML 0,470 26,20
40 3,7 20 TUBE CPVC ML 0,701 32,60
50 4,6 20 TUBE CPVC ML 1,090 40,80
63 5.8 20 TUBE CPVC ML 1,720 51,40
75 6.8 20 TUBE CPVC ML 2,420 61,40
90 8.2 20 TUBE CPVC ML 3,750 73.60
110 10 20 TUBE CPVC ML 5,130 90,00
125 11,4 20 TUBE CPVC ML 6,620 102,20
140 12,7 20 TUBE CPVC ML 8,200 114,60
160 14,6 20 TUBE CPVC ML 10,800 130,80
Diameter D e/mm PN Description Unit Rl e Dl?;%rg?elr
PN 25 o (mm)
16 1.8 25 TUBE CPVC ML 0,140 12,40
20 2,3 25 TUBE CPVC ML 0,220 15,40
25 2,8 25 TUBE CPVC ML 0,330 19,40
32 3,6 25 TUBE CPVC ML 0,490 24,80
N 2 40 45 25 | TUBECPVC | ML 0,830 31,00
50 5,6 25 TUBE CPVC ML 1,290 38,80
63 7.1 25 TUBE CPVC ML 2,020 48,80
75 8.4 25 TUBE CPVC ML 2,880 58,20
920 10,1 25 TUBE CPVC ML 4,250 69.80
110 12,3 25 TUBE CPVC ML 6,160 85,40
125 14 25 TUBE CPVC ML 7,90 97,00
140 15,7 25 TUBE CPVC ML 9,920 108,60
160 17.9 25 TUBE CPVC ML 12,910 124,20
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20 broduct Data
Elbow 90° Dn Reference A(min) D(avg) Z(avg) E(min)
16 GIC 16 21,2 16,2 9,0 14,0
20 GIC 20 26,6 20,2 11,0 16,0
. 25 GIC 25 32,95 25,35 13,5 25,0
. ‘\ 32 GIC 32 40,35 32,35 17,0 30,0
. 40 GIC 40 50,35 40,35 21,0 35,0
E AN 50 GIC 50 62,95 50,35 26,0 41,0
63 GIC 63 76,15 63,35 32,5 50,0
D 75 GIC 75 90,65 75,45 38,5 60,0
90 GIC 90 108,65 90,45 46,0 72,0
110 GIC 110 132,45 110,45 56,0 88,0

Notes: All dimensions are in mm

Elbow 45°
Dn Reference A(min) D(avg) Z(avg) E(min)
16 HIC 16 21,2 16,2 4,5 14,0
20 HIC 20 26,6 20,2 50 16,0
25 HIC 25 32,8 25,2 6.0 18,5
32 HIC 32 40,35 32,35 7.5 30,0
40 HIC 40 50,35 40,35 9.5 35,0
50 HIC 50 60,35 50,35 11,5 41,0
63 HIC 63 76,15 63,35 14,0 50,0
A 75 HIC 75 90,65 75,45 16,5 60,0
90 HIC 90 108,65 90,45 19,5 72,0
110 HIC 110 132,45 110,45 24,0 88,0

Notes: All dimensions are in mm

Tee 90°
Dn Reference A(min) D(avg) Z(avg) E(min) K L
16 TIC 16 21,2 16,2 9,0 14,0 23,0 46,0
20 TIC 20 26,6 20,2 11,0 16,0 27,0 54,0
25 TIC 25 32,95 25,35 13,5 25,0 38,5 77.0
32 TIC 32 40,35 32,35 17,0 30,0 47,0 94,0
40 TIC 40 50,35 40,35 21,0 35,0 56,0 112,0

Al- 50 TIC 50 62,95 50,35 26,0 41,0 67.0 134,0
63 TIC 63 76,15 63,35 32,5 50,0 82,5 165,0
75 TIC 75 90,65 75,45 38,5 60,0 98,5 197,0
90 TIC 90 108,65 90,45 46,0 72,0 118,0 | 236,0
110 TIC 110 132,45 110,45 56,0 88,0 144,0 | 288,0

Notes: All dimensions are in mm

Elbow Metal Reduced and Threaded

L
- Dn Reference A(min) D(avg) Z(avg) E(min) G Al L
atlglL] - \ 16x%" | GIRC 16x%" 21,2 16,2 9,0 14,0 %' 39,8 28,5
z 20x4" | GIRC 20x%" | 26,75 20,35 11,0 20,0 %' 42,0 27,5
| E 25x%" | GIRC 25x%" 32,95 25,35 13,5 25,0 % | 43,0 33,8
I:J 32x1" | GIRC 32x1" 40,35 32,35 17,0 30,0 1" 49,3 39,7
A Notes: All dimensions are in mm
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Sleeves Dn Reference A(min) D(avg) Z(avg) E(min) L
16 MIC 16 21,2 16,2 3,0 14,0 31,0
20 MIC 20 26,6 20,2 3,0 16,0 35,0
25 MIC 25 32,95 25,35 3,0 25,0 53,0
32 MIC 32 40,35 32,35 3.0 30,0 63,0
40 MIC 40 50,35 40,35 30 35,0 73,0
50 MIC 50 62,95 50,35 3,0 41,0 85,0
63 MIC 63 7615 63,35 3.0 50,0 103,0
75 MIC 75 90,65 75,45 4,0 60,0 124,0
90 MIC 90 108,65 90,45 5,0 72,0 149,0
110 MIC 110 132,45 110,45 6,0 88,0 182,0

Notes: All dimensions are in mm

Reduction Dn Reference D(min) d(avg) Z(avg) E(min) L(min)
20/16 DIC 20/16 20,0 16,35 4,0 16,0 20,0

25/20 DIC 25/20 25,0 20,35 50 20,0 25,0

32/20 DIC 32/20 32,0 20,35 10,0 20,0 30,0

32/25 DIC 32/25 32,0 25,35 50 25,0 30,0

< L = 40/20 DIC 40/20 40,0 20,35 150 20,0 35,0
40/25 DIC 40/25 40,0 25,35 10,0 25,0 35,0

40/32 DIC 40/32 40,0 32,35 5.0 30,0 35,0

50/20 DIC 50/20 50,0 20,35 15,0 20,0 35,0

50/25 DIC 50/25 50,0 25,35 16,0 25,0 41,0

50/32 DIC 50/32 50,0 32,35 11,0 30,0 41,0

50/40 DIC 50/40 50,0 40,35 6,0 35,0 41,0

63/32 DIC 63/32 63,0 32,35 20,0 30,0 50,0

63/40 DIC 63/40 63,0 40,35 15,0 35,0 50,0

63/50 DIC 63/50 63,0 50,35 9.0 41,0 50,0

75/50 DIC 75/50 75,0 50,35 19,0 41,0 60,0

75/63 DIC 75/63 75,0 63,35 10,0 50,0 60,0

90/75 DIC 90/75 90,0 75,45 12,0 60,0 72,0

110/90 DIC 110/90 110,0 90,45 16,0 72,0 88,0

Notes: All dimensions are in mm

End Cap Dn Reference A(min) D(Avg) E(min) L(min)
16 CIC 16 21,2 16,2 14,0 19,5
20 CIC 20 26,6 20,2 16,0 22,2
25 CIC 25 32,8 25,2 18,5 25,3
32 CIC 32 40,35 32,35 30,0 37,0
40 CIC 40 50,35 40,35 35,0 43,0
50 CIC 50 62,95 50,35 41,0 50,3
63 CIC 63 79,15 63,35 50,0 60,9
75 cic 75 93,85 75,45 60,0 73,2
90 CIC 90 112,65 90,45 72,0 88,1
110 cic 110 137,45 110,45 88,0 107,5

Notes: All dimensions are in mm

3 Dn Reference D1(min) | D(avg) A E1 E F F1 L VA

25x'2" | KRGC 25x'2" 32,95 2535 | 40,8 25,0 28,0 72" 13,7 | 59.5 | 43,0

32x%" | KRGC 32x%" 40,35 32,35 | 47,5 30,0 33,0 " 16,6 | 650 | 47,5

Notes: All dimensions are in mm
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Tee Metal Threaded

Sleeve Female Metal Reduced and Threaded

L
Wall Mount Elbow
L B
A1|G|- |-\\ 8
B Z
: - E
D
A
Bracket for Pipe
[}

Dn Reference Amin) | D(avg) | Z(@vg) | E(min) L G Al /1 L1
16x4" | TIRC 16x4" 21,2 16,2 9,0 14,0 46,0 | %" | 39,5 | 150 | 30,0
20x%" | TIRC 20x%%" | 26,75 | 20,35 11,0 20,0 62,0 | %" | 42,5 | 13,5300
25x%" | TIRC 25x%" | 32,95 25,35 13,5 25,0 770 | %' | 430 | 16,5 | 34,5
32x1" | TIRC 32x1" 40,35 | 32,35 17,0 30,0 94,0 | 1" | 49,2 | 20,0 | 40,5

Notes: All dimensions are in mm

Dn Reference | D1(min) | D(avg) A E1 E F L1 L /
16x%" | KIGC 16x%" 21,2 162 | 395 | 140 | 160 | %' | 120 | 467 | 30,5
204" | KIGC 20x'%" | 26,75 20,35 | 349 | 200 | 190 | %" | 120 | 480 | 29,5
25x%" | KIGC 25x%" | 31,75 2535 | 40,8 | 250 | 156 | %" | 137 | 59,5 | 43,0
32x1" | KIGC 32x1" 40,35 3235 | 475 | 300 | 170 | 1" 16,6 | 650 | 47,5
40x1'4" | KIGC40x1'4" | 48,55 4035 | 59,5 | 350 | 19,5 | 14" | 220 | 755 | 56,0
50x1'4" | KIGC50x1%4" | 60,35 50,35 | 69,0 | 41,0 | 265 | 1" | 200 | 81,0 | 545
63x2" | KIGC 63x2" 76,15 63,35 | 81,0 | 500 | 337 | 2" | 265 | 985 | 640

Notes: All dimensions are in mm
Dn Reference D1(min) D(avg) A E(min) G Z L
25x4" MRGC 25x4" 32,95 25,35 45,5 25,0 " 30 | 480
32x%" MRGC 32x%" 40,35 32,35 50,5 30,0 %" 30 | 485
Notes: All dimensions are in mm

Dn Reference A(min) D(avg) | Z(avg) E(min) G Al L B
20x/%" 20x4" 26,75 20,35 11,0 20,0 w' | 42,0 | 27,0 | 125
25x%" 25x%" 32,95 25,35 13,5 25,0 %' | 465 | 340 | 17,5

Notes: All dimensions are in mm
Dn Reference D A B C E H
20 MDC 20 20,5 10,0 31,5 16,0 1,9 18,0
25 MDC 25 25,5 11,0 38,0 16,0 1,9 21,0
32 MDC 32 32,8 15,0 48,0 18,0 2,7 25,5

Notes: All dimensions are in mm
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Sleeve Female Metal Threaded

é Dn Reference D1(min) D(avg) A E(min) G Z L
; , 16x%" | MIRC 16x%" 21,2 16,2 39,5 14,0 %' | 30 | 345
L 20x4" | MIRC 20x%" 26,75 20,35 39,5 20,0 %] 30 | 352
< J L 25x%" | MIRC 25x%" 32,95 25,35 45,5 25,0 % | 30 | 480
. 32x1" MIRC 32x1" 40,35 32,35 50,5 30,0 1" | 30 | 485
40x1'4" | MIGC 40x1'4" 48,55 40,35 60,0 35,0 1| 30 | 545
D 50x1%" | MIGC 50x1%" 60,35 50,35 69,0 41,0 %" | 30 | 61,0
D1 63x2" MIGC 63x2" 76,15 63,35 81,0 50,0 2 | 30 | 720
Notes: All dimensions are in mm
Stop Valve
Dn Reference d(avg) Z(min) L
20x%4" VKIK 20x%" 20.35 20.0 62.0
25x%" VKIK 25x%" 25.35 25.0 77.0
32x1" VKIK 32x1" 32,35 30.0 94.0
Notes: All dimensions are in mm
Dn Reference d(avg) E(min) L VA SP F
63 Colet 63 63.35 82.0 41.0 3.0 9.0 90.0
i 75 Colet 75 75.45 89.5 435 3.0 10.0 105.0
90 Colet 90 90.45 107.5 49.0 5.0 11.0 125.0
110 Colet 110 110.45 131.0 63.0 5.0 14.0 158.0
lz LZ 8 Notes: All dimensions are in mm
Sleeve Male Threaded
i Dn Reference df(avg) Lf(min) L1(min) Z R
T T 25x%" KIFC 25x%" 25.35 250 16.3 27.0 %
321" KIFC 32x1" 32.35 30.0 19.1 30.5 1
40x1V4" KIFC 40x1V4" 40.35 35.0 21.4 35.0 1"
50x17%4" KIFC 50x17%" 50.35 41.0 21.4 35.0 %"
63x2" KIFC 63x2" 63.35 50.0 25.7 410 2
75x3" KIFC 75x3" 75.45 60.0 345 465 3
90x4" KIFC 90x4" 90.45 72.0 410 52,0 4

Notes: All dimensions are in mm

Dn Reference d(avg) D(min) L(min) H(min) A ol d2

20 SOBC 20 20.2 28.0 16.0 160.0 26,5 14,0 21,8
25 SOBC 25 25.2 34.8 18.5 180.0 29,5 17,7 26,7
32 SOBC 32 32.2 42.0 22.0 220.0 32,5 22,2 32,0

Notes: All dimensions are in mm
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Comparisons

COMPARISONS
CPVC COMPARED TO PEX

Add up all the advantages and discover why FlowGuard™ CPVC is the smart choice.

CPVC

Proven Reliability

e Used for potable water distribution in the U.S. for
more than 50 years.

Superior Performance

e Specified widely for highly corrosive and aggressive
industrial chemicals.

e Superior tensile strength (three times greater than PEX).

e The only rigid thermoplastic rated for hot and cold
water service.

e Excellent thermal expansion properties (three times
less expansion than PEX).

e |nherently kink-resistant, rigid material.

Ease of Installation

e Fast, easy installation with solvent welding method.
® |nexpensive tools.

e Fewer hangers and supports.

e Clean, professional, rigid appearance.

Greater Material Safety — Human Health

e Superior performance over plastics in the polyolefin
family, as well as metals.

e Very limited types of bacteria that have the potential
to make biofilm on the surface.

Greater Material Safety — Fire

e Will not propagate a flame.

e Requires nearly three times more oxygen than what
i in the air to burn.

e Will not burn on its own. Will char and stop burning
when flame is removed.

e Smoke from CPVC is no more toxic than traditional
building materials, such as wood.

PEX

e Introduced into the U.S. in the mid-1990s.
e Polyolefin family widely known for its poor reliability.

e Inconsistent properties between small and large sizes.

© Reduced water flow in all sizes.

e Difficult to pull through framing.

o Difficult to uncoil and join with crimping tools at 1
and above.

e Flexible and prone to kinking.

e Unprofessional and spaghetti-like appearance.

e Expensive crimping tools, fittings and crimp rings.

e Calibration of tool required prior to each installation.

e Despite misleading claims, kinks in PEX pipe cannot
be repaired through a reheating process.

e Twice the biofilm formation potential than CPVC,
according to international studies.

e \Vide variety of bacteria can grow and make biofilm
that can harbor Legionella and E. coli bacteria.

e Will propagate a fire.

e Will burn just like a candle.

e Will continue to burn on its own.

e Will drip flaming plastic onto structures below.
e |ikely to worsen the overall property damage.
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UV and Chlorine Resistance

Fitting and Joint Strength

Sustainability




PIPING SYSTEM PTE. LTD CANGZHOU ZHUOJIN PIPING TECHNOLOGY CO., LTD

26 Comparisons
CPVC COMPARED TO PPR
Don’t be confused by the many different types of materials when you can choose the safe and durable FlowGuard™
CPVC technology.

Durability

Proven Performance

Chlorine Resistance

Superior Installation
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Environmental Impact

Greater Material Safety — Human Health

Greater Material Safety — Fire
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Comparisons

CPVC COMPARED TO COPPER

Today’s builders and contractors use The Lubrizol Corporation’s plumbing solutions, FlowGuard™ CPVC systems, that

offer significant advantages over copper.

CPVC

Corrosion Resistance

e Immune to Corrosion regardless of water quality.

Ease of Installation + Economy

e Proven highly reliable solvent cement welding.
¢ No heat , no flame.

e Simple tools.

e Fast easy installation, less labor.

e | ower cost material.

e Stable prices.

e Reduces installation cost by 50 % and more.

Quiet Operation

¢ ndependent lab tests show that FlowGuard™ CPVC
can be 4 times quieter than copper. Virtually noise
free. No banging pipes.

Superior Hydraulics

e FlowGuard™ CPVC never scales, provides full
unimpeded flow over the life of the building.

Insulating Properties

e Superior insulation properties reduce condensation and
minimize need for insulation.
e Vore energy efficient system.

Greater Material Safety - Human Health

 No copper contimation. FlowGuard™ CPVC will never
leach any harmful metals or chemicals. It meets NSF
Std 61 for use with drinking water.

e Superior antibacterial performance.

Sustainability

e FlowGuard™ CPVC uses significantly less energy to
manufacture. It contributes much less than other
piping materials to global warming.

o FlowGuard™ CPVC have a smoother internal surface,
which requires less pumping power and thus less
energy to operate.

Unmatched reliability

e FlowGuard™ CPVC piping systems have a track record of
more than 50 years of reliable performance.

COPPER

e Corrodes and develops pin holes and pitting.
e Needs water quality control to perform well.

e Requires highly skilled workers.

e Time consuming, labor intensive installation

e Use of torches, fire hazard.

e Skyrocketing cost in the past years + fluctuating
prices.

e [ abor intensive installation.

e |nstalled cost can be double that of FlowGuard™ CPVC.

e Copper pipes can be noisy and prone to water
hammer.

e Copper scales over time, restricts water flow. It will
eventually need to be replaced.

e Needs extensive insulation to prevent heat loss in
heating pipes.

e May requires insulation for cold water pipe to
prevent condensation.

e Copper corrosion contaminates drinking water and
causes health problems.

e Biofilm formation potentiel is much higher than
FlowGuard™ CPVC.

e Copper requires more energy to manufacture,
install, operate, and recycle and contributes more to
the global warming.

Copper piping system have an average life span of
20 years, and many copper systems start to fail in
less than 2 years due to pitting, scaling or corrosion.
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FLOWGUARD GLOBAL STANDARDS, CODES AND APPROVALS

STANDARDS

e ASTM D1784, Specification for Rigid Poly(Vinyl Chloride) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC)
Compounds

e ASTM F437, Standard Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
Schedule 80

e ASTM F439, Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80

e ASTM F441, Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe, Schedules 40 & 80

e ASTM F2855, Standard for CPVC/AI/CPVC

¢ EN ISO 15877, Plastics piping systems for hot and cold water installations - Chlorinated poly(vinyl chloride)
(PVC-C)

¢ AFNOR PVC-C Piping systems for hot and cold water installations

* BS 7291 / 4 Thermoplastics pipes and associated fittings for hot and cold water for domestic purposes and
heating installations in buildings

¢ DIN-8079 Chlorinated polyvinyl chloride (PVC-C) pipes - Dimensions

¢ DIN-8080 Chlorinated polyvinyl chloride (PVC-C) pipes - General quality requirements, testing.

PERFORMANCE STANDARDS & APPROVALS

e ASTM F493, Standard Specification for Solvent Cements for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe
and Fittings

e ASTM F656, Standard Specification for Primers for Use in Solvent Cement Joints in Poly(Vinyl Chloride) (PVC)
Plastic Pipe and Fittings

e NSF SE 8459 CPVC Schedule 40 & 80 Pipe and Fitting with High HDB at 180° F

¢ NSF Standard 14, Plastic Piping Components and Related Materials.

e NSF Standard 61, Drinking Water System Components — Health Effects

INSTALLATION STANDARDS

e ASTM D2855, Standard Practice for Making Solvent Gemented Joints and Poly(Vinyl Chloride) (PVC) Pipe and
Fittings

e ASTM F402, Standard Practice for Safe Handling of Solvent Cements, Primers, and Cleaners Used for Joining
Thermoplastic Pipe and Fittings

APPLICABLE CODES

¢ UPC, Uniform Plumbing Code

¢ UMC, Uniform Mechanical Code

¢ |BC, International Building Code

¢ [MC, International Mechanical Code

¢ |PC, International Plumbing Code

¢ NBCC, National Building Code of Canada

e CPC, Canadian Plumbing Code

¢ NSPC, National Standard Plumbing Code

¢ AFNOR, Association Francaise de Normalisation
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THE LUBRIZOL ADVANTAGE

Through product innovation, technical expertise and the many value-added services it offers
customers, Lubrizol continues to advance CPVC solutions for the building and construction
market. From design of the base materials, to the production of resins and compounds, Lubrizol
has established world-class research and development capabilities, differentiating it from its
competitors and setting a higher standard for product quality.

FlowGuard™ PIPE & FITTINGS

Lubrizol is a leading provider of base materials for residential and commercial piping with the
most widely used CPVC plumbing system in the world. FlowGuard® piping systems offer a unique
combination of benefits, including corrosion resistance, a fast and easy installation process, quiet
operation and superior energy efficiency. Beyond residential settings, FlowGuard piping can work
seamlessly with larger Corzan® Piping Systems in certain commercial projects requiring larger
diameter pipes, such as high-rise hotels, universities, hospitals and retail applications.

BlazeMaster

FIRE SPRINKLER SYSTEMS

BLAZEMASTER® FIRE SPRINKLER SYSTEMS

Specially engineered BlazeMaster® CPVC pipe and fittings meet and exceed global performance and
manufacturing standards for residential and commercial fire sprinkler systems, making it the most
specified non-metallic option for fire suppression systems in the world. In addition to the corrosion-
resistant properties inherent in all Lubrizol CPVC piping, BlazeMaster systems are specially
engineered for exceptional flame and smoke resistance, high impact and temperature resistance,
and larger internal diameter to allow for increased flow rates and hydraulic capabilities.

CORZAN

INDUSTRIAL SYSTEMS

CORZAN® INDUSTRIAL SYSTEMS

Corzan® and Corzan® HP Industrial Systems meet the critical demands of industrial
environments, using specially engineered CPVC polymer technology from Lubrizol. Corzan
Industrial Systems are designed for use in demanding applications such as chemical processing,
industrial manufacturing, marine usage, water treatment and more. All Corzan systems are highly
corrosion resistant, have decreased installation costs and handle the effects of extreme outdoor
ambient conditions. Corzan HP piping also has three times the drop-impact strength of standard
CPVC, a 25 percent higher pressure rating than standard CPVC and the highest heat deflection
temperature (HDT) of any CPVC piping compound. With a dedication to meeting and exceeding
industry standards, Lubrizol’s Corzan HP compounds are the first and only Schedule 40/80 piping
system made from fully pressure-rated materials.
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AVANTIS

AVANTIS SAL
Mansouriyet El Metn, Lebbanon
Tel/Fax: +961 4 533 666
info@avantisflowguard.com
www.avantisflowguard.com






