Design & Installation Manual 2018

PP-RCT Piping Systems




AMERICAS

TABLE OF CONTENTS

NTRO
THE COMPANY o miessesssesssesesesessss s 4
ACTIVITY e esees st 6
WHOWE ARE....o o mies e 7
1 PP-RCT PIPING SYSTEM APPLICATIONS
NIRON PP-RCT PIPING SYSTEM ooeeeenresnersneesmeesseessseessssssssssessssesses s 10
NIRON PP-RCT PIPES - PRODUCT RANGE & APPLICATIONS ooveeevcveseveeseerssseensssssnssiessssseessssssssssssssssssssss s ssssssssssssssssesss s 11
DIMENSIONAL DATA FOR NIRON CLIMA AND FG RED PIPE ...ooocrecermerrsisrssnesssssmesssssessssssssssssessssssessssssssssssssssssssssssessssssessssnee 12
DIMENSIONAL DATA FOR NIRON BLUE AND MONQ GREY PIPE......oocceoeecerriirnsiersssisnsssessssmersssssesssssssssssmesssssessssssssssssssssssesssssessssnee 14
NIRON PPRET PIPE ..o eeeeerersseeesmesssesssesssesssesssess s 16
NIRONWITH FIBERGLASS oot 24
WATER RECYCLING SYSTEMS..ooeereeersesmerssmesesssessesssessssssessssesssssess s 26
DISTRIBUTION IMANIFOLDS ooverevrevesnvesmessseessesssessssesssssssssssesssssssessssessssesssesssesssssssssss s 28
PREINSULTATED PIPE ... eeeersmeesssesseessesssesssesssessssesessssessssesses s s 30
UV RAY PROTECTION PIPE oo eeeieeieesiessseesesssessssssssssssssss s 32
2 TECHNICAL CHARACTERISTICS
2.1 BENEFITS oo sses s 37
20T POLYPROPYLENE «..oo e sses s 37
2.1.2° PROPERTIES OF THE MATERIAL (PP-RCT) covtvrrvrcnsrsesesssssessssssessesssssssssesssssssssesssssssssssssessessossessessnsessessnees 38
2137 CERTIFIED QUALITY oot ssessssesssesssssssss s 39
214 CONTROL SYSTEM oooteeevesmersssmeesssmsssssssessssssessssssesssessessess s s 40
215 QUALITY ASSURANCE ..o e 40
2.2 PRESSURE RATINGS FOR NIRON PP-RCT PIPE ..oovcvreirreeversirrsssernsssesssssssssssessssssesssssssssssessssssesssssssssssssssssssssssssssssssssssssseessens 43
2.3 HOOP STRESS DATA FOR NIRON PP=RUT PIPE ...oosreerrenensesessmesssssesssssssssssesssssnesssssssss s sssssssssesssssesssssssssssssessssssssssssessens 45
3 WELDING SYSTEMS
3.1 WELDING EQUIPMENT .oossereiersemerssessessssessesssesssssssssssesssssessssesssssss s 48
3.2 SOCKET FUSTON WELDING....oovsvrerrersssersssersssiessssessesssesssesssesssessssesssessssssesses s 51
3.2.1 WARNINGS AND PRELIMINARY RECOMMENDATIONS w...covvoevrrivrrsseeressseensssesssssssssssssssssssesssssssssssssssssssssssssssssssssesssssssssesnee 51
3.2.2° SOCKET FUSION WELDING: FITTINGS woovveevereeveessevessmernsssmessssssssssesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssessssessesssess e 52
3.2.3 SOCKET FUSION WELDING: INSTABRANCH™FITTING. ...cvcvvvrcresersersersensirsssssssesssesssesssesssesssesssesssesssesssessssssssssssessnee 55
3.2.4 POLYFUSION WELDING: REPAIR OF A PIPE DAMAGE BY NAIL OF SCREWS ....oovcerrsirnserssirssssrssmessssessnessssessssesssnenen 57
3.3 ELECTROFUSION WELDING PROCEDURE......occcveescrresrerrssneensseresssessssssessssessssssessssssessssssssssssesssssssssssssssssasessssssssssssssssssssssssssesesons 59
34 BUTT FUSIONWELDING oceeeeveiereesnerssmesesssesessssessssssessssessssssessssssssssssss s s s 63
3AT INTRODUCTION .oooseeevesersnerssesssessssessssssssssssssssesssesssessssess s 63
342 RECOMMENDATIONS AND WARNINGS.....ccccccvvrrsierresmernsemeensssissssssesssssssssssssssssssssssssssssssssessssssssssssssssessssssssssssssssessessssssesnees 63
343 BUTT FUSION WELDING PROCEDURE ..oovcerveivemcrnsncrsssieesssesssssesssessesssssssssssssssssesssessssssssssssssssssssssssssssesssssess e 64
344 BUTT FUSION WELDING PARAMETERS.....cccevereeserecsmernsemeesssiesssssienssssesssssesssssssssssssssssssessssseessssssessssssssssesss s 68

PP-RCT Piping Systems 1



NIRON
TABLE OF CONTENTS

2

4
4.1
4.2
43

4.4
45
46
4.7
48
4.9

TECHNICAL DATA
CHEMICAL, PHYSICAL AND MECHANICAL PROPERTIES OF PP-RUT w.oovvrvrsneessirsssenmssesssisnssssssssesssssssssessssessssessssessssesssssssnes 72
THE PIPE o 72
THERMAL EXPANSION ..o ererteersmiesseessiesssesssessses e e /3
43.1 USEOF THERMAL EXPANSION ALLEVIATION METHODS (UNFEN 80674) oot 76
4.3.2 ABOVE GROUND SUPPORT OF NIRON PIPES ...oovcverrerrrerrsmersssermsmerssissssissssssssssssssssssesssssssssessssessssessssessssissssesssssssssseses 79
4.3.3 SUPPORT SPACING FOR NIRON PP-RCT PIPE.....ooccceerernrerrsncrssirsserssisssssssssssssssssesssssssssessssessssessssessssesssesssesesssseses 80
HEAT LOSS .o eerceenesesiessee e sses e 82
MIN INSULATION TO PREVENT SWEATING IN AIR CONDITIONING SYSTEMS w.covvircserrsscrsssmersssesssssenssssessessessssesesssnessssnens 83
VELOCITY, HEAD LOSS AND PRESSURE DROP.....ccccerverrvrrnersnernssersssessssessssessssesssssssssssssssssssssssssssssessssessssessssess s s 87
FITTING EQUIVALENT LENGTHS oot ssesssesssesssestsissssssssssss st 137
SYSTEMTESTING wovreevrrsiersmeesssses s 142
CHEMICAL COMPATIBILITY OF NIRON PP=RCT cocoveerrevrsieesnessnessssesssessssessssessssessssssssssssssesssssssssssssssesssssssssessssesssessssessns 143

PP-RCT Piping Systems



AMERICAS

PP-RCT Piping Systems 3



Z

THE COMPANY

Nupi - Production Facility - Imola (BO)

4 PP-RCT Piping Systems

Nupi Americas’ parent company, Nupi
Industrie Italiane, S.p.A, was formed in Italy
more than 40 years ago in the early 19707,

Relying on experience and constant growth,
our company has proven to be a flexible,
cutting edge manufacturer, ready to meet the
needs of the market while also protecting the
environment. In 2001, Nupi Industrie Italiane,
S.p.A. entered the North American market by
establishing Nupi Americas, Inc, a wholly-
owned subsidiary of Nupi Industrie lItaliane,
with operations based in Houston, TX and Early
Branch, South Carolina.

NUPI Industrie Italiane, S.p.A. and Nupi
Americas together develop and manufacture
piping systems for use in industrial, sanitary
(plumbing), HVAC, waterworks, gas, and
irrigation markets. Nupi’s Industrial division was
established in 1995 to develop and produce
thermoplastic  piping  systems  specifically
targeted to the oil and gas, chemical and
petrochemical markets. These products are
distributed worldwide in more than 70 countries.

NUPIlIndustrieltaliane, S.p.A.offers acomplete
range of pipes and fittings made in advanced
thermoplastic  materials ~ with  trademarks
NIRON, MULTINUPI, ELOFIT, ELOTHERM,
ELOPRESS, POLYSYSTEM, POLYETHYLENE
PIPES, MULTIGECO, SMARTFLEX, OILTECH,
SUPER OILTECH, ELOWEB, ECOWAVE, NRGEO
and others. These trademarked systems are
real “system solutions’, covering a wide range
of applications, reducing costs, avoiding waste
and increasing productivity. The products have
obtained the most prestigious certificates and
listings, in line with the regulations of the five
continents for the construction of water and gas
networks and systems for the transport of fuel.

Producing better quality and being cost
effective is the goal, which is made easier
everyday by new technology. Nupi Industrie
Italiane, S.p.A. is continuously investing in
research and development programs, while



strengthening  our  production  systems,
operated by a sophisticated technology that
guarantees the highest quality of products.
Our facilities use modern, state-of-the-art
computer-controlled production equipment
and methods, which together with continuous
quality control systems guarantees products of
the highest quality. On these solid foundations
the copmpany demonstrates leadership
throughout the thermoplastic piping industry.

Our customers can rely on the best quality
materials and  precision  manufacturing,
obtained through completely automated
production systems and continuous on-
time deliveries, resulting in timely deliveries
which allow planning to be done in real time.
Customer satisfaction is pursued through high
quality products and the constant attention to
our customer’s needs and requirements, and by
means of an effective team of people in post-
sales service, effective and precise technical
assistance, and intensive training of installers.

The world heaquarters and injection molding
operations of NUPI Industrie Italiane, S.p.A.
are located in Busto Arsizio near Milan, Italy.
Major extrusion facilities and support operations
are located in Castel Guelfo (Bo) and Imola (Bo)
situated in strategicindustrial areas near Bologna.
The company is present all over the world, with
operations in North America (Nupi Americas),
Brazil, China, Australia, UAE, Germany, France,
Spain, Belgium and the UK.

Nupi - Distribution & Fabrication Facility Early Branch, SC

PP-RCT Piping Systems
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ACTIVITY

Highly advanced in the
transportation of industrial
liquids and gases with
engineering thermoplastic
piping systems

6 PP-RCT Piping Systems

Irrigation
Waterworks
Gas

Heating
Sanitary

Fluid Transport
Food

Air Conditioning
Cooling Equipment
Petroleum
Chemical
Petrochemical



WHO WE ARE

Our numbers

» Established for over 40 years
« 22 product lines
» Multiple Manufacturing Facilities on Several Continents

« North American Production Facilities in South Carolina, and
Houston

» 35 total extrusion lines worldwide
« 40 injection molding machines for the production of fittings

« North American Warehouse facilities in South Carolina and
Houston.

» Heavy investment in research & development

« QOver 1,500,000 square feet of surface area occupied by our
worldwide locations

Our strengths

Exports established in more than 70 countries in 5 continents
Worldwide after-sales assistance

R & D department dedicated to Internal Development, Technical Support,
After-Sales Service

Production of pipes and fittings from 1/2 inch to 40 inch
Training Centers Located throughout North America and worldwide

PP-RCT Piping Systems
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NIRON PP-RCT PIPING SYSTEMS

The advanced beta crystalline PP-RCT Polypropylene
in Niron allows for a wide range of every day and
technically-challenging applications to be handled.

Niron’s state-of-the-art PP-RCT materials are not limited
to sanitary applications (e.g. potable water, and HVAC
applications), as the exceptionally strong and stable
beta-crystalline matrix of the polymer allows for its use in
the harshest conditions. New coextrusion technologies
together with the advanced resin allow for Niron to be
used in extremely difficult conditions including:

1) water that is sanitized beyond normal means
using harsh reagents such as free chlorine and
chloramines;

2) applications involving harsh chemical substances
added to water, e.g. in cooling towers where new
generation biocide agents with a high concentration
of free chlorine are used (a major enemy of most
traditional materials, including standard PPRY);

3) increased operating pressures, especially at elevated
temperatures;

4) applications with exceptionally high flow rates and
velocities (especially in air-conditioning systems of
large buildings).

Niron is avallable in pipe sizes up to 40 inch in
monolayer pipes and up to 24 inch for Niron FR
systems (pipe which is manufactured with fiberglass
layers to limit thermal expansion and contraction).

Niron is available in a variety of pressure classes to
allow for the widest possible range of applications, in
both monolayer types, as well as in Niron FR piping.
Niron is also extruded with a wide variety of optional
internal and external linings to provide protection
against oxidation due to sunlight, internal or external
chemical attack, or to add fire resistance.
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PP-RCT PIPES - PRODUCT RANGE & APPLICATIONS

s PRODUCTIAME DENTEICATION COLon Composimon ROV
[ ] NIRON MONO BLUE GREY + BLUE STRIPES 100% PP-RCT 73 " "
o NIRON MONO BLUE GREY + BLUE STRIPES 100% PP-RCT 9 . b
(] NIRON MONO BLUE GREY + BLUE STRIPES 100% PP-RCT 11 1% 6"
o NIRON MONO BLUE GREY + BLUE STRIPES 100% PP-RCT 17 2" 6"
® NRRON MONO GREY GREY 100% PP-RCT 73 " "
® NIRON MONO GREY GREY 100% PP-RCT 9 L . b
@® NRRON MONO GREY GREY 100% PP-RCT 11 1" 24"
® NRRON MONO GREY GREY 100% PP-RCT 17 2" 24"
® NIRON MULTI FG RED GREY + RED STRIPES PP-RCT + FG FILLED LAYER 7.3 %" 6"
® NRRON MULTI FG RED GREY + RED STRIPES PP-RCT + FG FILLED LAYER 9 1" 6"
@ NIRON MULTI FG RED GREY + RED STRIPES PP-RCT + FG FILLED LAYER 11  1%" 6"
@® NIRON CLIMA GREY PP-RCT + FG FILLED LAYER 7.3 2" 14"
® NRRON CLIMA GREY PP-RCT + FG FILLED LAYER 9 1" 6"
@® NRRON CLIMA GREY PP-RCT + FGFILLED LAYER 11  1%" 16"
@® NRRON CLIMA GREY PP-RCT + FG FILLED LAYER 17 2" 24"
[ NIRON NERO BY NIRON 11 GREY + BLACK EXTERIOR ~ PP-RCT + FGLAYER+PPR 11 1" 16"
[ NIRON NERO BY NIRON 17 GREY + BLACK EXTERIOR  PP-RCT + FGLAYER+PPR 17 2" 16"
o NIRON PURPLE PURPLE PP-RCT + PURPLELAYER 7.3 %" 3"
o NIRON PURPLE PURPLE PP-RCT + PURPLE LAYER 9 | . b
o NIRON PURPLE PURPLE PP-RCT + PURPLELAYER 11  1%" 11"
[ NIRON PURPLE PURPLE PP-RCT + PURPLELAYER 17 2" 10"

Drinking
water

Swimming | Chemical Recycled | Compressed Geothermal | Ship building
pools fluids water air applications industry

PP-RCT Piping Systems ‘ 1



NIRON

DIMENSIONAL DATA FOR NIRON CLIMA AND FG RED PIPE

Actual  Actual Tran- Tran- LLILS . Weight Moment . External

Nominal Outside Outside Wall Inside sverse sverse i elat of Pipe of petos Surface
Diam.  Diam.  Diam. SR inches  Diam. Area Area E;:; p:y 7;:;(: withH,0 Inertia Moit:::lus Area
inches  mm in? e lbsft in* fe/ft
% 0.79 20 73 0.11 0.57 0.2304 | 0.2568 | 0.00178 0.10 0.1 0.21 0.01363 | 0.03463 | 0.206
% 0.98 25 73 0.13 0.71 0.3599 | 0.4012 | 0.00279 0.15 0.17 0.33 0.03328 | 0.06763 | 0.258
1 1.26 32 73 0.17 0.91 0.5897 | 0.6574 | 0.00456 0.25 0.28 0.54 0.08934 | 0.14182 | 0.330
1.26 32 9 0.14 0.98 0.4927 | 07544 | 0.00524 0.21 033 0.54 0.07844 | 0.12452 | 0.330
1% 1.57 40 73 0.22 1.14 0.9215 1.0271 | 0.00713 0.39 0.45 0.84 0.21811 | 027700 | 0.412
1.57 40 9 0.17 1.22 0.7698 | 1.1788 | 0.00819 0.33 0.51 0.84 0.19150 | 0.24321 0.412
1.57 40 " 0.14 1.29 0.6442 1.3044 | 0.00906 0.28 0.57 0.84 0.16668 | 0.21169 | 0.412
1.57 40 17 0.09 139 0.4315 1.5171 | 0.01054 0.18 0.66 0.84 0.118% | 0.15108 | 0.412
1% 1.97 50 73 0.27 143 14398 | 1.6049 | 0.01115 0.62 0.70 131 0.53250 | 0.54102 | 0.516
1.97 50 9 0.22 153 12028 | 1.8418 | 0.01279 0.51 0.80 131 0.46753 | 0.47501 0.516
1.97 50 n 0.18 1.61 1.0065 | 2.0382 | 0.01415 0.43 0.88 131 0.40694 | 0.41345 | 0.516
1.97 50 17 0.12 1.74 0.6742 | 23704 | 0.01646 0.29 1.03 132 0.29043 | 0.29507 | 0.516
2 248 63 73 0.34 1.80 2.2858 | 25479 | 0.01769 0.98 1.10 2.08 134214 | 1.08224 | 0.650
2.48 63 9 0.28 1.93 1.9096 | 2.9241 | 0.02031 0.82 1.27 2.08 1.17841 | 0.95021 0.650
248 63 n 0.23 2.03 15979 | 3.2358 | 0.02247 0.68 1.40 2.09 1.02568 | 0.82706 | 0.650
248 63 17 0.15 2.19 1.0704 | 3.7632 | 0.02613 0.46 1.63 2.09 0.73201 | 0.59026 | 0.650
2% 2.95 75 73 0.40 214 3.2395 | 3.6110 | 0.02508 139 1.56 2.95 2.69576 | 1.82593 | 0.773
2.95 75 9 0.33 230 27064 | 4.1441 | 0.02878 1.16 1.80 2.95 2.36689 | 1.60317 | 0.773
2.95 75 n 0.27 242 2.2646 | 45858 | 0.03185 0.97 1.9 2.96 2.06013 | 139540 | 0.773
2.95 75 17 0.17 2.61 15171 53334 | 0.03704 0.65 231 2.96 147029 | 0.99587 | 0.773
3 3.54 90 73 0.49 2.57 46648 | 5.1998 | 0.03611 2.00 2.25 4.25 5.58993 | 3.15521 0.928
3.54 90 9 0.39 2.76 3.8972 | 5.9675 | 0.04144 1.67 2.59 425 490798 | 2.77028 | 0.928
3.54 90 n 0.32 2.90 3.2610 | 6.6036 | 0.04586 1.40 2.86 4.26 427189 | 241125 | 0.928
3.54 90 17 0.21 3.13 21846 | 7.6801 | 0.05333 0.93 333 4.26 3.04879 | 1.72087 | 0.928
4 433 110 73 0.59 3.4 6.9685 | 7.7676 | 0.0539%4 2.98 337 6.35 1247 5.76 1.134
433 110 9 0.48 337 58217 | 89144 | 0.06191 249 3.86 6.35 10.95 5.06 1.134
433 110 n 0.39 3.54 48714 | 9.8647 | 0.06850 2.08 427 6.36 9.53 4.40 1.134
433 110 17 0.25 3.82 3.2634 | 11.4727 | 0.07967 1.40 4.97 6.37 6.80 3.14 1.134
5 4.92 125 73 0.67 3.57 8.9985 | 10.0305 | 0.06966 3.85 435 8.20 20.80 8.45 1.289
4.92 125 9 0.55 3.83 7.5177 | 115114 | 0.079%4 3.22 4.99 8.20 18.26 7.42 1.289
4.92 125 " 0.45 4.03 6.2906 | 12.7385 | 0.08846 2.69 5.52 821 15.90 6.46 1.289
4.92 125 17 0.29 434 42140 | 14.8150 | 0.10288 1.80 6.42 8.22 11.34 4.61 1.289

12 PP-RCT Piping Systems
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DIMENSIONAL DATA FOR NIRON CLIMA AND FG RED PIPE

Actual  Actual Tran- Tran- Weight . Weight Moment . External

Nominal Outside Outside Wall Inside sverse  sverse L palsht of Pipe of section Surface
Diam.  Diam.  Diam. SR inches  Diam. Area Area E:; p:y ?;3£ withH,0 Inertia Moit:::lus Area
inches mm in? ft2 Ibs';ft Ibs/ft in* ft/ft
6 6.30 160 13 0.86 457 147432 | 16.4340 | 0.11412 6.31 712 13.43 55.84 17.73 1.650
6.30 160 9 0.70 4.90 123169 | 18.8603 | 0.13097 5.27 8.17 13.44 49.02 15.57 1.650
6.30 160 1 0.57 5.15 10.3065 | 20.8707 | 0.14494 441 9.04 13.45 42.67 13.55 1.650
6.30 160 17 0.37 5.56 6.9043 | 24.2729 | 0.16856 2.95 10.52 13.47 30.45 9.67 1.650
8 7.87 200 73 1.08 5.72 23.0363 | 25.6781 | 0.17832 9.86 11.13 20.98 136.3 34.6 2.062
7.87 200 9 0.87 6.12 19.2452 | 29.4692 | 0.20465 8.3 12.77 21.00 119.7 304 2.062
7.87 200 11 0.72 6.4 16.1039 | 32.6105 | 0.22646 6.89 14.13 21.02 104.2 265 2.062
7.87 200 17 0.46 6.95 10.7880 | 37.9264 | 0.26338 4.62 16.43 21.05 743 18.9 2.062
10 9.84 250 73 1.35 7.5 35.9942 | 40.1221 | 0.27863 15.40 17.39 3278 33238 67.6 2.578
9.84 250 9 1.09 71.66 30.0706 | 46.0456 | 0.31976 12.86 19.95 32.82 292.2 59.4 2578
9.84 250 1 0.89 8.05 25.1624 | 50.9538 | 0.35385 10.76 22.08 32.84 2543 517 2578
9.84 250 17 0.58 8.68 16.8562 | 59.2600 | 0.41153 7.21 25.68 32.89 181.5 36.9 2578
12 12.40 315 73 1.70 9.00 57.1443 | 63.6978 | 0.44235 24.45 27.60 52.05 838.8 1353 3.248
12.40 315 9 1.38 9.65 47.7401 | 73.1020 | 0.50765 20.42 31.68 52.10 736.5 118.8 3.248
12.40 315 1 1.13 10.15 39.9478 | 80.8943 | 0.56177 17.09 35.05 52.14 641.1 103.4 3.248
12.40 315 17 0.73 10.94 26.7609 | 94.0812 | 0.65334 11.45 40.77 52.22 457.5 73.8 3.248
14 13.98 355 73 1.91 10.15 72.5786 | 80.9021 | 0.56182 31.05 35.06 66.11 1353.2 193.6 3.660
13.98 355 9 1.55 10.87 | 60.6344 | 92.8464 | 0.64477 | 25.94 40.23 66.17 1188.1 170.0 3.660
13.98 355 1 1.27 11.44 50.7374 | 102.7433 | 0.71350 21.71 44.52 66.23 1034.1 148.0 3.660
13.98 355 17 0.82 1233 | 33.9888 | 119.4919 | 0.82981 14.54 51.78 66.32 738.0 105.6 3.660
16 15.75 400 9 1.75 1225 | 76,9808 | 117.8768 | 0.81859 | 32.93 51.08 84.01 1915.0 2432 4124
15.75 400 1 1.43 12.88 64.4157 | 130.4418 | 0.90585 27.56 56.52 84.08 1666.8 2117 4.124
15.75 400 17 0.93 13.90 43.1518 | 151.7057 | 1.05351 18.46 65.74 84.20 1189.6 151.1 4.124
18 17.72 450 1 1.61 14.50 81.5261 | 165.0904 | 1.14646 34.88 71.54 106.42 2669.9 301.4 4.640
17.72 450 17 1.04 15.63 54.6140 | 192.0025 | 1.33335 23.36 83.20 106.57 1905.5 215.1 4.640
20 19.69 500 1 1.79 16.11 100.6496 | 203.8153 | 1.41538 43.06 88.32 131.38 4069.4 413.5 5.156
19.69 500 17 1.16 17.37 67.4248 | 237.0401 | 1.64611 28.84 102.72 131.56 2904.3 295.1 5.156
22 22.05 560 1 2.00 18.04 | 126.2548 | 255.6660 | 1.77546 54.01 110.79 164.80 6403.3 580.9 5.774
22.05 560 17 1.30 19.45 84.5776 | 297.3432 | 2.06488 36.18 128.85 165.03 4569.9 414.6 5.774
24 24.80 630 17 1.46 21.89 | 107.0435 | 376.3249 | 2.61337 45.79 163.07 208.87 7320.1 590.3 6.496

PP-RCT Piping Systems 13



NIRON

DIMENSIONAL DATA FOR NIRON BLUE AND MONO GREY PIPE

Actual  Actual Tran- Tran- pelot . Weight Moment . External

Nominal Outside Outside Wall Inside sverse sverse i eloht of Pipe of peca Surface
Diam.  Diam.  Diam. SR inches  Diam. Area Area E:; p:y ?;:%‘: withH,0 Inertia Moi(:‘t:lus Area
inches  mm in? e lbs/ft  in* fe/ft
) 0.79 20 73 0.1 0.57 0.2304 | 0.2568 | 0.00178 0.09 0.11 0.20 0.01363 | 0.03463 | 0.206
% 0.98 25 73 0.13 0.71 0.3599 | 0.4012 | 0.00279 0.14 0.17 0.32 0.03328 | 0.06763 | 0.258
1 1.26 32 73 0.17 0.91 0.5897 | 0.6574 | 0.00456 0.23 0.28 0.52 0.08934 | 0.14182 | 0.330
1.26 32 9 0.14 0.98 0.4927 | 0.7544 | 0.00524 0.19 0.33 0.52 0.07844 | 0.12452 | 0.330
1% 1.57 40 73 0.22 1.14 0.9215 1.0271 | 0.00713 0.36 0.45 0.81 0.21811 | 0.27700 | 0.412
1.57 40 9 0.17 1.22 0.7698 1.1788 | 0.00819 0.30 0.51 0.81 0.19150 | 0.24321 0.412
1.57 40 n 0.14 1.29 0.6442 13044 | 0.00906 0.25 0.57 0.82 0.16668 | 0.21169 | 0.412
1.57 40 17 0.09 139 0.4315 15171 | 0.01054 0.17 0.66 0.83 0.118%6 | 0.15108 | 0.412
1% 1.97 50 73 0.27 143 1.4398 1.6049 | 0.01115 0.56 0.70 1.26 0.53250 | 0.54102 | 0.516
1.97 50 9 0.22 153 1.2028 1.8418 | 0.01279 0.47 0.80 1.27 0.46753 | 0.47501 0.516
1.97 50 n 0.18 1.61 1.0065 | 2.0382 | 0.01415 0.39 0.88 1.28 0.40694 | 0.41345 | 0.516
1.97 50 17 0.12 1.74 0.6742 | 23704 | 0.01646 0.26 1.03 1.29 0.29043 | 0.29507 | 0.516
2 248 63 73 0.34 1.80 2.2858 | 25479 | 0.01769 0.90 1.10 2.00 134214 | 1.08224 | 0.650
248 63 9 0.28 1.93 1.9096 | 2.9241 | 0.02031 0.75 1.27 2.02 1.17841 | 0.95021 0.650
248 63 n 0.23 2.03 15979 | 3.2358 | 0.02247 0.63 1.40 2.03 1.02568 | 0.82706 | 0.650
248 63 17 0.15 2.19 1.0704 | 3.7632 | 0.02613 0.42 1.63 2.05 0.73201 | 0.59026 | 0.650
2% 2.95 75 73 0.40 2.14 3.2395 3.6110 | 0.02508 127 1.56 2.84 2.69576 | 1.82593 | 0.773
2.95 75 9 033 230 27064 | 4.1441 | 0.02878 1.06 1.80 2.86 2.36689 | 1.60317 | 0.773
2.95 75 n 0.27 242 2.2646 | 45858 | 0.03185 0.89 1.9 2.88 2.06013 | 139540 | 0.773
2.95 75 17 0.17 2.61 1.5171 53334 | 0.03704 0.59 231 2.91 1.47029 | 0.99587 | 0.773
3 3.54 90 73 0.49 2.57 46648 | 5.1998 | 0.03611 1.83 2.25 4.08 5.58993 | 3.15521 0.928
3.54 920 9 0.39 2.76 3.8972 | 5.9675 | 0.04144 1.53 2.59 411 490798 | 277028 | 0.928
3.54 920 n 0.32 2.90 3.2610 | 6.6036 | 0.04586 1.28 2.86 414 427189 | 241125 | 0.928
3.54 90 17 0.21 3.13 21846 | 7.6801 | 0.05333 0.86 333 418 3.04879 | 1.72087 | 0.928
4 433 110 73 0.59 3.14 6.9685 7.7676 | 0.05394 273 337 6.10 1247 5.76 1.134
433 110 9 0.48 3.37 58217 | 89144 | 0.06191 2.28 3.86 6.15 10.95 5.06 1.134
433 110 n 0.39 3.54 48714 | 9.8647 | 0.06850 191 4.27 6.19 9.53 4.40 1.134
433 110 17 0.25 3.82 3.2634 | 11.4727 | 0.07967 1.28 4.97 6.25 6.80 3.4 1.134
5 4.92 125 13 0.67 3.57 8.9985 | 10.0305 | 0.06966 3.53 435 7.88 20.80 8.45 1.289
4.92 125 9 0.55 3.83 7.5177 | 115114 | 0.079%4 2.95 4.99 7.94 18.26 742 1.289
4.92 125 n 0.45 4.03 6.2906 | 127385 | 0.08846 247 5.52 7.99 15.90 6.46 1.289
4.92 125 17 0.29 434 42140 | 14.8150 | 0.10288 1.65 6.42 8.07 11.34 4.61 1.289

14 PP-RCT Piping Systems
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DIMENSIONAL DATA FOR NIRON BLUE AND MONO GREY PIPE

Actual  Actual Tran- Tran- pelot . Weight Moment . External

Nominal Outside Outside Wall Inside sverse sverse i eloht of Pipe of peel Surface
Diam.  Diam.  Diam. SR inches  Diam. Area Area E:; p:y 7;:£ withH,0 Inertia Moi(:‘t:lus Area
inches  mm in? e lbs/ft in* fe/ft
6 6.30 160 73 0.86 4.57 14.7432 | 16.4340 | 0.11412 5.78 7.12 12.90 55.84 17.73 1.650
6.30 160 9 0.70 4.90 123169 | 18.8603 | 0.13097 4.83 8.17 13.00 49.02 15.57 1.650
6.30 160 " 0.57 5.15 10.3065 | 20.8707 | 0.14494 4.04 9.04 13.09 42.67 13.55 1.650
6.30 160 17 0.37 5.56 6.9043 | 24.2729 | 0.16856 2.71 10.52 13.23 30.45 9.67 1.650
8 7.87 200 73 1.08 5.72 23.0363 | 25.6781 | 0.17832 9.03 11.13 20.16 1363 346 2.062
7.87 200 9 0.87 6.12 19.2452 | 29.4692 | 0.20465 7.55 12.77 2032 119.7 304 2.062
7.87 200 n 0.72 6.44 16.1039 | 32.6105 | 0.22646 6.32 14.13 2045 104.2 26.5 2.062
7.87 200 17 0.46 6.95 10.7880 | 37.9264 | 0.26338 423 16.43 20.67 743 189 2.062
10 9.84 250 73 135 7.5 35.9942 | 40.1221 | 0.27863 14.12 17.39 31.50 332.8 67.6 2.578
9.84 250 9 1.09 7.66 30.0706 | 46.0456 | 0.31976 11.79 19.95 31.75 292.2 59.4 2.578
9.84 250 n 0.89 8.05 251624 | 50.9538 | 0.35385 9.87 22.08 31.95 2543 51.7 2.578
9.84 250 17 0.58 8.68 16.8562 | 59.2600 | 0.41153 6.61 25.68 32.29 181.5 36.9 2.578
12 1240 315 73 1.70 9.00 57.1443 | 63.6978 | 0.44235 | 2241 27.60 50.01 838.8 135.3 3.248
12.40 315 9 138 9.65 47.7401 | 73.1020 | 0.50765 18.72 31.68 50.40 736.5 118.8 3.248
12.40 315 n 1.13 10.15 39.9478 | 80.8943 | 0.56177 15.67 35.05 50.72 641.1 103.4 3.248
12.40 315 17 0.73 1094 | 26.7609 | 94.0812 | 0.65334 | 10.49 40.77 51.26 4575 73.8 3.248
14 13.98 355 73 191 10.15 | 72.5786 | 80.9021 | 0.56182 | 28.46 35.06 63.52 1353.2 193.6 3.660
13.98 355 9 1.55 10.87 | 60.6344 | 92.8464 | 0.64477 | 23.78 40.23 64.01 1188.1 170.0 3.660
13.98 355 n 1.27 11.44 | 50.7374 | 102.7433 | 0.71350 19.90 44.52 64.42 1034.1 148.0 3.660
13.98 355 17 0.82 1233 33.9888 | 119.4919 | 0.82981 13.33 51.78 65.11 738.0 105.6 3.660
16 15.75 400 9 175 12.25 76.9808 | 117.8768 | 0.81859 | 30.19 51.08 81.27 1915.0 2432 4124
15.75 400 n 143 12.88 | 64.4157 | 130.4418 | 0.90585 | 25.26 56.52 81.79 1666.8 217 4124
15.75 400 17 0.93 13.90 | 43.1518 | 151.7057 | 1.05351 16.92 65.74 82.66 1189.6 1511 4124
18 17.72 450 n 1.61 14.50 | 81.5261 | 165.0904 | 1.14646 | 31.97 71.54 103.51 2669.9 301.4 4.640
17.72 450 17 1.04 15.63 54.6140 | 192.0025 | 1.33335 | 21.42 83.20 104.62 1905.5 215.1 4.640
20 19.69 500 n 1.79 16.11 | 100.6496 | 203.8153 | 1.41538 | 39.47 88.32 127.79 | 4069.4 4135 5.156
19.69 500 17 1.16 1737 | 67.4248 | 237.0401 | 1.64611 26.44 102.72 129.16 | 29043 295.1 5.156
22 22.05 560 n 2.00 18.04 | 126.2548 | 255.6660 | 1.77546 | 49.51 110.79 16030 | 64033 580.9 5.774
22.05 560 17 130 19.45 | 845776 | 2973432 | 2.00488 | 33.17 128.85 162.02 | 4569.9 414.6 5.774
24 24.80 630 17 146 21.89 | 107.0435 | 376.3249 | 2.61337 | 41.98 163.07 | 205.05 | 7320.1 5903 6.496

PP-RCT Piping Systems 15
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NIRON PP-RCT PIPE

NIRON is the tradename for Nupi America’s
thermoplastic piping systems which are
manufactured from advanced beta-crystalline
Polypropylene Random Copolymer (PP-RCT).

The systems are available in a wide variety of
configurations, identified through colored
coatings, colored stripes and other markings
to identify their class of service.

NIRON PP-RCT PIPING SYSTEMS allow the
transport of hot and cold fluids for a variety
of services in commercial, residential, food,
health, institutional, industrial, and chemical
markets.

The systems can be used in a very wide variety
of systems involving many different kinds of
aggressive fluids and services. The systems are
excellent in hot and cold services alike, from
applications as diverse as hot geothermal/
hydronic distribution piping to chilled water
applications in air conditioning systems

The types of buildings and structures in which
Niron PP-RCT piping can be applied are widely
varied and include large residential units,
hotels, dormitories, hospitals, office buildings,
shopping malls, churches, schools, gyms, and
ocean vessels.

Produced since 1982, more than 200,000 miles
of Niron piping and related fittings have been
installed on 5 continents to the complete
satisfaction of installers and end users.
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AMERICAS

is used to cool the air in a building and
the equipment for refrigeration units, especially when
many individual rooms must be separately controlled
(e.g. a hotel).

Chilled water is produced by an individual unit sized
according to the dimensions of the room to serve. The
advantage provided by the size of the refrigeration unit
is based on the principles of economy of scale.

As a consequence, the greater the size of the refrigera-
tion unit, the lower its power consumption. According
to these considerations, it is necessary to rely on an en-
ergy efficient material, such as our Niron PP-RCT pipe
and fitting system. Niron PP-RCT piping systems can
provide saving requirements in terms of: reduced pip-
ing insulation, lower heat transmission, quicker installa-
tion times and reduced head loss.

Thanks to the Niron PP-RCT piping systems, commer-
cial buildings can lower total installed costs for the pip-
ing portions of these systems 20% or more.

PP-RCT Piping Systems
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TERMINATING COLLECTION POINTS

PP-RCT Piping Systems




MECHANICAL ROOMS

/?
,///////

V!
o
(]
S
—
)
=
—
O
(@]
(-

PP-RCT Piping Systems
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Mining industry Heavy Manufacturing Textile industry

Iron and Steel industry Aircraft industry Pulp and Paper

Plating industry Automotive industry Food and Beverage industry
Chemical industry Military Applications Microelectronics industry
Pharmaceutical industry Petrochemical industry Livestock industry

Defense industry Ship building industry Construction Material industry

Niron PPR piping has been installed on a range of ocean vessels such as passenger ships, motor-
boats, cruise ships, ferries, oil tankers, merchant ships, container ships, military vessels and luxury yachts.

PP-RCT Piping Systems 23



NIRON WITH FIBERGLASS

Niron FG Red and Niron Clima PP-RCT multilayer
pipes are coextruded with a layer of material that
contains glass fibers that have been added to
achieve dimensional stability (reduced thermal
expansion).

These coextruded pipes are visually identifiable

by means of a subtle difference in the color of

the layers. The pipes are composed of several

=R s layers: the inner and outer are beta crystalline

. f PP-RCT; the intermediate is the same beta-crys-

.y talline PP-RCT loaded with a preset percentage of

fiberglass. The color of the middle layer is slightly

different than the inner and outer layers and is
typically a lighter color.

2 s

The layer with added fiberglass restricts growth
due to temperature changes. The main effect of
the glass fiber reinforcement is that it reduces
thermal expansion and contraction in the poly-
propylene to a value that is similar to that of cop-
per piping. It also provides additional stiffening to
the pipe which helps with support spacing.

The three layers are made of relatively equal
thicknesses and are available in straight lengths.
Nupi Americas also offers monolayer NIRON PP-
RCT piping for applications with constant tem-
peratures.

24 PP-RCT Piping Systems



=

N

&

AMERICAS

=

4

a

Drinking
water

Swimming
pools

Chemical
fluids

Recycled
water

Compressed
air

Heating

(T
applications

Ship building
industry

PP-RCT Piping Systems




26

PP-RCT Piping Systems

WATER RECYCLING SYSTEMS

The average consumption of a four person in-
dividual house in a temperate climate is over
200,000 liters of water per year, around
17,000 liters per month.

In a water recycling system, wastewater or rain-
water is routed to a central sump basin to be re-
cycled. The sump then moves the water through
some filtration stages and starts a disinfection
cycle before entering the storage tank. On a pre-
determined schedule, a timer controlled pump
recirculates water in the storage tank through
the entire filtration process to maintain it clear
and bacteria free. Recycled water in the storage
tank is drawn out by a pressure regulated pump.
When the irrigation timer turns on or a toilet is
flushed, the system automatically provides the
recycled water stored in the storage tank. When
the storage tank is full, excess water drains into
the sewage system.

For commercial building owners the need to
store water is a mandatory requirement. Ad-
ditionally, it is simply the right thing to do, both
from a financial and environmental point of view.

Resort, hotel and shopping mall owners who
have to deal with a high number of visitors
are increasing water storage especially in arid
climates where lush foliage and landscaping is
mandatory for visitors.

The use of recycled water will have a huge im-
pact on operating costs and profitability. There-
fore, NIRON offers its users a piping range that
allows for this type of installation. The color is in
accordance with international standards regard-
ing “waste and recycled water systems” and can
immediately identified as piping for recycling ap-
plication due to its PURPLE color.
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MANIFOLDS

PP-RCT Piping Systems

DISTRIBUTION MANIFOLDS

Nowadays, more and more companies choose
polypropylene manifolds.

Installations are often required to serve high flow
rates and their weight and implementation diffi-
culties require special expensive equipment.

Its range of welding saddles allows Nupi Americas
to make distribution manifolds in just a few steps.

The company also provides a technical service
whose task is to make and test the manifolds
needed for a specific project as per customers’
needs according to water tightness tests as per
our in-house recommendations and those of CEN
TR 12108.

Nupi Americas has a special department dedi-
cated to these manifolds and equipped with spe-
cific equipment and programs for their design and
making according to customers’ requirements.
This department offers assistance during the in-
stallation and facilitates the work of project man-
agers and installation professionals thanks to the

versatility offered by NIRON PIPING SYSTEMS.
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PREINSULATED PIPE

NIRON is available in an innovative PRE-
INSULATED Pipe and Fitting System that is ideally
suitable for application in areas where heat loss
or heat gain needs to be minimized.

PREINSULATED

This product range is specifically designed
fornetworks for central distribution of both hot
and cold fluids.

The reliability, ease of installation and relevant
physical-mechanical properties of the materials
used allow installers to overcome many problems
previously encountered when installing central
heat distribution and central chilled water
distribution systems.

THERMAL INSULATION (PUR)

The insulation of the primary pipe is made with a
highly energy efficient rigid polyurethane foam.
The coefficient of thermal conductivity is 1.67
BTU-inch/hr-ft>-°F (0.24 W/m°K) when measured
at a temperature of 68°F (20°C).

This excellent characteristic of the PUR insulation
allows high levels of thermal insulation value
with significantly reduced insulation thickness
compared to that which would be required com-
pared to other insulating materials.

In addition, due to its closed cell structure, under
normal conditions of use it does not experience
any transformation caused by water absorption,
compression, sacking, etc.

JACKET PIPE (PVCand HDPE)

The polyurethane insulation layer is protected by
jacket piping and fittings made from either rigid
PVC or High Density Polyethylene (HDPE).

30 ‘ PP-RCT Piping Systems
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UV RAY PROTECTION PIPE

NERO by NIRON is a pipe produced using PP-RCT
material with an outer layer of POLYPROPYLENE
duly UV stabilized with a dedicated masterbatch.
This outer layer allows the pipe to be used for
installations where UV protectionis not guaranteed
or adequate.

CHARACTERISTICS
NERO by NIRON is produced in composite

material with addition of fiberglass.

As the stress-bearing layer is made with PP-RCT,
it has the high, well known and standardized
performances of this class of polypropylene. The
mechanical and physical properties fully comply
with EN ISO 15874 and ASTM F2389 Standard.
The pipe is compliant to the main Standards for
the conveyance of potable water.

It can be produced in different SDRs (SDR 11
and SDR 17). The selection of the proper SDR
and design is related to the required operating
conditions.

The pipe has been designed with the highest
safety standards. The UV barrier layer is in fact in
addition to the SDR stress-bearing layer of the
pipe manintening the nominal OD of the pipe.

The Nominal Diameter is maintained to
facilitate the welding operations.

NERO by NIRON piping range goes from 01”7
to 016" Bigger sizes can be provided upon
request.




NO PHOTOCHEMICAL ATTACK TO THE POLYMER
STRUCTURE

NO PIGMENTATION CHANGE

NO CRACKING

NO THICKNESS REDUCTION DUE TO LIGHT DAMAGE

TOTALLY COMPATIBLE WITH THE FITTING RANGE

AMERICAS
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LIMITED HEAT LOSS AND
CONDENSATION

RESISTANCE TO STRAY
CURRENTS

LIMITED HEAD LOSS

FROST RESISTANCE

LOWER NOISE OF THE SYSTEM




BENEFITS
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2.1.1 POLYPROPYLENE

The polypropylene used in the NIRON PP-RCT PIPING SYSTEM is a special type of
Random Copolymer with high molecular weight and which has extensive beta
crystalline formation of the molecules.

The extensive crystallinity results in exceptionally high pressure resistance,
especially at elevated temperature. It also allows exceptional chemical resistance,
especially to highly oxidizing compounds such as chlorine.

PP-RCT is very light and easy to process, therefore the material is effectively used
to produce a complete system that allows installation time savings from 30 to 50
%, if compared to the traditional metal systems (steel and copper).

NIRON PP-RCT PIPING SYSTEMS are used for the conveyance of drinking water
and in heating and cooling applications. Niron may also be used in the industrial,
agricultural and shipbuilding fields.

The raw material is supplied by international certified suppliers and complies
with the most important sanitary requirements for the transport of drinking
water and contact with food surfaces and fluids.

AMERICAS

- Corrosion resistance
*  -Scaling resistance
- Frost resistance

- Limited heat loss and
condensation

- Low noise
h, E - Limited head loss
- Abrasion resistance

- Resistance to stray
currents

- Durability and lightness

PP-RCT Piping Systems 37



NIRON

2.1.2 PROPERTIES OF THE MATERIAL (PP-R(T)

Properties Test method Values at 23°C Unit of measure
Volumic mass ISO 1183 56.06 lb/ft?
Yield strength ISO 527 3,336 Ib/in?
Elongation at break ISO 527 >50 %
Modulus of elasticity ISO 527 123,300 Ib/in?
Liquidity index ISO 1133 0.011 Ib/10 min
Heat conductivity (A) DIN 52612 1.70 BTU-in/hr-ft>-°F
Linear thermal expansion VDE 0304 8.33x10°% O
Melting range DIN 53736b2 302-309 °F
Impact strength +73.4°F ISO179/1 e A no break ft-Ibs/in?

-22°F ISO179/1 e A 23.8 ft-Ibs/in?

Volumic strength I[EC 93 > 6.0 x 10?2 circ mil Q /ft
Dielectric strength [EC 243/1 1.905 KV/mil
Loss factor DIN 53483 <5x10*
Fire resistance B2

38 PP-RCT Piping Systems



2.1.3  CERTIFIED QUALITY

- GENERAL QUALITY AND DIMENSION REQUIREMENTS

ASTM F2389 Standard Specification for Pressure-rated Polypropylene (PP) Piping
Systems

CSA B137.11 Polypropylene (PPR) Pipe and Fittings for Pressure Applications

UNI EN 1SO15874 Plastics piping systems for hot and cold water installations -
Polypropylene

DIN 8077 Polypropylene (Pp) Pipes - Pp-H, Pp-B, Pp-R, Pp-Rct - Dimensions

DIN 8078 Polypropylene (Pp) Pipes - Pp-H, Pp-B, Pp-R, Pp-Rct — General quality
requirements and testing

- HYGIENIC LAWS AND SPECIFICATIONS
NSF 61 Drinking Water System Components - Health Effects

- INSTALLATION STANDARDS

ANSI/ASME B31 Pressure Piping Code (ANSI/ASME B31.1,B31.3,B31.9)

EN 806 Specifications For Installations Inside Buildings Conveying Water For Human
Consumption

DIN 1988 Codes of practice for drinking water installations - DVGW code of practice
DVS 2207 Welding of thermoplastic materials

DVS 2208 \Welding machines and devices for thermoplastics

AMERICAS

CERTIFIED QUALITY
The quality of the PP-RCT PIPING SYSTEM
is quaranteed by numerous national and

international independent bodies.

PP-RCT Piping Systems 39
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2.1.4 CONTROL SYSTEM

The production of pipes and fittings requires the supervision, regulation and con-
trol of all of our working operations. All results are recorded and documented.

OUR STANDARD INCLUDES:

- acceptance testing of raw materials and incoming goods;

- process control;

- inspection and testing of products;

- final inspection and sample tests on the production batches.

This procedure is required by the standard that regulates the Quality Management
System (UNI EN ISO 9001) and the relevant protocols for the quality control of pi-
ping systems (e.g. ASTM F2389, NSF-14, NSF-61, CSA B137.11, UNI EN ISO 15874).

INTERNAL CONTROL

Skilled employees ensure that all assessments are carried out according to the ap-
propriate regulations and fulfill all technical arrangements in accordance with the

quality policy.

All internal quality controls are documented, recorded and stored in accordance
with the provisions of applicable laws and regulations.

2.1.5 QUALITY ASSURANCE
ACCEPTANCE OF INCOMING GOODS

All incoming goods are subject to specific tests that guarantee that incoming pro-
ducts conform to the specified requirements.

INSPECTION AND TEST

The quality plan adopted by NUPI AMERICAS requires that tests and inspections are
carried out before and during the production process. During the production phase,
the quality plan establishes that products pass the following tests:

- dimensional check;

- surface check;

- marking check;

- control of process parameters.

The samples are collected and sent to the quality department that performs quality
checks and performance testing on the products and submits them to various de-
grees and types of stress (pressure, temperature, oxidation, etc.).



FINAL INSPECTION AND TESTING

The quality plan adopted by NUPI AMERICAS requires that the inspections and tests
are carried out on the entire production cycle.

All test results are documented in the test report and the certificate 3.1 (available on
request).

Final tests include:

- internal pressure test at 203°F (95°C) (time and pressure are specified in the refe-
rence standard);

- cold impact test;

- oxidation induction time,

- melt flow index;

- homogeneity test with polarized light microscopy;

- dimensional checks;

- elongation test with dynamometer;

- tensile test (> 3,335 psi; > 23 N/mm?2) with dynamometer.

After the final tests, more tests are carried out on some batches:

- temperature cycle test: pipes and fittings are subjected to temperature cycles de-
signed to last for 15 minutes at 203°F (95°C) and 15 minutes at 68°F (20°C) with a
pressure of 145 psi (10 bar) for a total of 5,000 cycles;

- oxidation induction time: determining the percentage of antioxidants in the pro-
duct after the extrusion process;

- thermal stability at 230°F (110°C) for 8,760 hours (= 1 year).

STORAGE/PACKING/SHIPPING

Upon positive test results, the products are suitably packaged and stored in suitable
warehouses.

PP-RCT Piping Systems
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INTERNAL CONTROL - SYSTEM CONTROL

Acceptance test Incoming goods (raw materials, vendors’ parts)

In-process inspection
Process monitoring Pipe extrusion  Fitting injection molding

Final Inspection In-process stock
- dimensional check
- surface check
- melt flow rate

. Storage
- impact test Packin

- heat reversion test 9
Sale

- pressure test

EXTERNAL AUDIT

NUPI submits its management and production system to external audits performed by
third party certification bodies.

The external audit consists of tests carried out at given intervals.

Audit frequency depends on the procedure established by the specific standard and
by each certification body.

The external supervision also provides:

- verification of the quality system;

- calibration of test equipment;

- hygiene and toxicity tests.

The results are confirmed by test certificates obtained by the company.
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PRESSURE RATINGS FOR NIRON PP-RCT PIPE

Maximum Recommended Operating Temp. for Niron = 203 °F
Minimum Recommended Operating Temp for uninsulated Niron = 23 °F (for temps below 50 °F use stated pressures at 50 °F)

SUSTAINED PRESSURE RATINGS FOR HVACAND INDUSTRIAL APPLICATIONS (PSI)

. . . . Niron Clima Niron Clima
Niron Clima Niron Clima . .
. . Niron Dark Niron Dark
Temp Niron Mono Grey Niron Mono Grey Niron Mono Gre Niron Mono Gre
SDR7.3 SDR9 y y
°F SDR 11 SDR 17
Pressure Rating (psi)
<50 482 381 303 191
68 418 331 263 165
86 360 286 226 142
104 308 244 193 122
122 261 207 164 103
140 223 177 141 89
158 187 148 118 74
176 158 125 100 62
203 120 96 75 48
SUSTAINED PRESSURE RATINGS FOR POTABLE WATER APPLICATIONS (PSI)
. . . . Niron Clima Niron Clima
Niron Clima Niron Gima Niron FG RED Niron Blue
Temp Niron FG RED Niron FG RED Niron Blue / Mono Gre Niron Mono Gre
SDR7.3 SDR9 y y
°F SDR 11 SDR 17
Pressure Rating (psi)
68 418 331 263 165
86 360 286 226 142
104 308 244 193 122
122 261 207 164 103
140 223 177 141 89
158 187 148 118 74
176 158 125 100 62
203 120 96 75 48

/I\\ CAUTION

The longevity at the stated pressures and temperatures will vary greatly at elevated temperatures
based on the level of chlorine present in the water and the duration of hot water exposure. For hot
water applications involving greater frequency than CL-TD (Class 1), it is highly recommended to use
SDR7.3 wall thickness for maximum longevity.
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SUSTAINED PRESSURE RATINGS FOR NON-FILTERED COMPRESSED AIR APPLICATIONS (PSI)

i . . . Niron Clima Niron Clima
iron Clima Niron Clima . .
. . Niron Dark Niron Dark
Temp Niron Mono Grey Niron Mono Grey Niron Mono Gre Niron Mono Gre
SDR7.3 SDR9 y y
°F SDR 11 SDR 17
Pressure Rating (psi)
<50 400 318 252 160
68 348 276 219 138
86 299 238 189 119
104 255 203 161 102
122 218 173 136 86
140 186 148 118 74
158 155 123 99 61
176 132 104 83 52
203 100 80 62 39

Sustained pressures are based on water and with industry standard safety factors. Pressure ratings
shown are based on the longest time for extrapolation allowed according to IS0 9080 and in
compliance with the German standard DIN 8077.

The above data have been derived selecting a Safety Factor (SF) = 1.25 for HVAG, industrial and
potable water applications and 1.5 for compressed air.

NOTICE
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AMERICAS

HOOP STRESS DATA FOR NIRON PP-RCT PIPE

REGRESSION CURVES FOR PP-RCT AND PP-R

Comparison of Hoop Stress Data for PP-RCT and PPR
Imperial Units (PSI, °F)
10,000
Extrapolated Hoop Stress Data for PP-RCT
— — — — Extrapolated Hoop Stress Data for PP-R
------ _ _ e8F
g
£ 1000 F=—=u
) | T rr—— ||
o = -~ JdorT——
g i T = | — \-\
T =~ SRR S N A N N 1 S S e .- S O B
. ———. R T~ 158F
— m= + =11 N
] - -t il — N
= =~
\ =
T =L N
230 F mm— 0 203 F
™ N
\ N
N A S
L 1 L 1
] L T 1 X2
1 5 10 50 years
100 T T T TTTT T T T TTTT T T T TTTT —TTTT T T T TTTT T T TTTTT x1
1 10 100 1,000 10,000 100,000 1,000,000
Time (Hours)

Key

X1 time, t,, to fracture, in hours
X2 time, t, to fracture, in years
Y hoop stress, g, in psi
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NIRON

WELDING EQUIPMENT

1) Welder model 0ONSBEP/110 (800 W - 110V - 50/60 Hz) supplied in a special carrying case,

complete with die pairs required for the welding of diameters ¥2"-34"- 1"(20 - 25 - 32). The
welder is equipped with an automatic thermostat to maintain the temperature of the die
pair constant at 500 + 18°F (260 + 10°C).

2) Welder on wheels model 00STL125 (1400 W - 110V - 50/60 Hz) is supplied on pallet

complete with die pairs from diameter 3" (25mm) to diameter 5" (125mm) and pipe

support.

Equipment Item code Power supply| 20 1 25 | 32| 40 | 50 | 63 | 75 | 90 |110|125|160|200 250 315|355 400 450 500 560 630
g NSBEP/110 800W | X | X | X Die pairs included: 20mm - 25mm - 32mm
ﬂt NPCCE/110 s8oow | X | X | X|X|X|X Die pairs NOT included
‘E! NPCCE125/110 | 1400W | X | X | X | X | X [ X | X | X X | X Die pairs NOT included
l;ﬁﬂ STL125/110 | 1400w X X X X X X X X| X Die pairs included

% E90015L/110 500VA | X | X | X | X X
@k E9001LP/110 T500VA [ X [ X[ X[ X | X | X|[X|X|X X X

E:-%E E9001P/110 20000 A | X | X | X |X | X |X X X X X X X X X X|X

o

‘_;B SMARTWELDL/110, 1500vA | X | X | X | X | X | X | X | X X X | X

(]

-3 SMARTWELD/110| 2000VA | X | X X X | X | X X X | X | X X X | X |X X X

Iﬂ} E9001 2500VA [ X X[ X[ X[ X[ X[ X[ XXX X X XXX X X X|X|X
-_—
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3) The multifunction electrofusion welding machine for electrical fittings with
automatic insertion of the paratmeters are available in several models: : — '!1'

- 9001SL/110 welding unit SUPER LIGHT with barcode scanner for fittings until

22"

- 9001LP/110and 9001P/110 multifunction welding unit incorporate in Pelican Case.

- SMARTWELD/110 and SMARTWELDL/110 multifunction welding unit incorporate
in Pelican Case and associated wiht the APP 'Nupi Welding Cloud'.

- E9001/110 multifunction welding unit for big diameters until 824" .

Both welding machines are equipped with a power cable 13.1 feet (4 m) long, barcode
scanner, adapters @4,7mm pins and USB key for data download.

SMARTWELD/110

£  Download on the

[ ¢ App Store

Technical data

Voltace 110V - 800W
! 50/60 Hz
Working temperature 500°F (£ 18°F)
Outside temperature range 23°F - 104°F NSBEP/110
Material HDPE, PP, PP-R, PB, PVDF
Models Nominal size Power sunpl Dimensions Weidht
range PRl (WxDxH) 9
NSBEP/110 12" +1" 800 W 4.5'x1.9'x 14.2" H 3.1701b
NPCCE/110 17"+2" 800W 6"'x1.4"x14.2"H 40101
NPCCE125/110 12"+ 5" 1400 W 6.8'x1.9'x 155" H 8.8201b

NPCCE125/110
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Technical Data for STL125/110
Working range 3/4t05inch
Voltage 110V - 50/60 Hz
Total absorbed power 1400W
Working temperature 500°F (£ 18°F)
Room temperature range +23°F = +104°F
Time to reach welding temperature ~ 10 min.
Materials PEAD, PP, PPR, PP-RCT, PB, PVDF

Dimensions (W x D x H) and Weight

Machine 42 x33x22inch
(arrying case approx 60 x 31x 5T inch
Weight 220 Ibs
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SOCKET FUSION WELDING
3.2.1  WARNINGS AND PRELIMINARY RECOMMENDATIONS

Socket fusion welding is one of the most widely used joining techniques for the in-
stallation of heat fusible thermoplastic piping such us as PP, PE and PVDF. There are
just a few and simple steps necessary to complete it, but they require the attention
of the contractor.

Welding equipment check:
The welding equipment to be used must be inspected and checked thoroughly to
insure they are in proper working condition.

In particular you should carry out the following operations:

- Check the functioning of the thermostat by measuring the temperature on the
surface of the bushings with an appropriate contact thermometer 500°F (260°C).

- If you are using a bench machine, check the functioning of the clamps and the

handling system of the welding machine so as to ensure the proper alignment of
the parts to be welded.
- Inspect the integrity of the non-stick coating of the bushings.
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When a perfect socket fusion welding of the NIRON PP-RCT PIPING SYSTEM has
been properly carried out, the welded joint will result in homogeneus bond.

If the joint is sectioned, you will not able to distinguish where the pipe ends and the
fitting begins.

3.2.2 SOCKET FUSION WELDING: FITTINGS

Assemble the male and female heater bushings on the
cold plate and connect the welder to the power network.
Wait for the sound or light signal (see the user’s manual
of the welder) that informs that the actual temperature is
reached.

Cut the tube perpendicularly to its axis using the suitable
pipe cutter.

After cutting, bevel the square cut end of the pipe to pro-
duce a 15° bevel using the Niron beveling tool, or other
suitable bevelling tool.

Mark the insertion depth on the pipe for type A sockets
according to the chart provided. A second mark should be
made a distance of 1/16 inches past the first mark. The first
mark will be hidden from view after welding by the weld
bead when properly made. The second mark allows for
visual inspection to verify that depth of insertion marking
was performed after the external bead is formed.

Make a longitudinal mark as a reference on the external
surfaces of the pipe and fitting to avoid turning the com-
ponents to be welded while performing the welding pro-
cedure (do not cut the surface of the pipe and fitting).



Although it is required in international standards (e.g. in
DVS 2207-11, part 5) that the pipe surface and interior
of the socket be cleaned with isopropyl alcohol prior to
welding, this is viewed as highly conservative and is only
necessary if the parts have signs of containing dirt, grease
and other contaminents. If the parts are in clean condition
(e.g. they have been taken from their factory packaging
and there is no sign of contamination), then cleaning is
not necessary). Place the ends to be welded close to each
other to be able to begin the heating process of the com-
ponents simultaneously.

After checking the surface temperature of both of the
bushings, insert the pipe into the female bushing without
rotating it and the fitting over the male bushing up to the
depth previously marked. This position should be main-
tained for the heating time as shown in table A (page 56).
Do not heat up the parts to be welded twice.

During the heating, be careful not to put excessive for-
ce on the parts as this might cause the female heater
bushing to melt too far into the fitting or coupling socket.
After the heating time, quickly remove the elements from
the bushings and insert them one inside the other, within
the maximum changeover time, until you reach the inser-
tion depth previously marked.

Be careful not to rotate the pipe into the fitting and ca-
refully align the reference longitudinal signs. Keep the
welded parts together under force for the time shown in
the cool down time (clamped) in Table A. Then, allow the
welded parts to cool according to the total number of mi-
nutes shown in Table A before placing the welded parts
under a pressure test.
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TABLE A- SOCKET WELDING PARAMETERS

Heating Up Time Max Cool Down Time
Branch Depth of insertion (seconds)
connection sizes 1t mark Change-over

SDR 11 SORT7 (seconds) Clamped Total

SDR7.3 (seconds)  (minutes)
1/2" (20 mm) 0.55 (9/16") 5 NA 4 6 2
3/4" (25 mm) 0.59(19/32") 7 NA 4 10 2
1" (32 mm) 0.65(21/32") 8 NA 6 10 4
1"1/4 (40 mm) 0.71(23/32" 12 NA 6 20 4
1"1/2 (50 mm) 0.79 (25/32") 18 NA 6 20 4
2" (63 mm) 0.94 (15/32") 24 10 8 30 6
2"1/2 (75 mm) 1.02 (17/32") 30 15 8 30 6
3" (90 mm) 1.14(1-1/8" 40 22 8 40 6
4" (110 mm) 1.28 (1-1/4") 50 30 10 50 8
5" (125 mm) 1.38(1-3/8" 60 35 10 60 8

Inside Nupi Americas'welding case (where a tool is used that is supplied by Nupi Americas,
this will not be true when using welding devices supplied by others) you will find a sheet
that shows the welding parameters (diameter, pipe insertion depth, heating time, fusion
time and time prior to testing).



3.2.3  SOCKET FUSION WELDING: INSTABRANCH™ FITTINGS

Threaded, unthreadedand PEX transition InstabranchTM Fittings allow reduced branches
to be made directly onto larger diameter pipes . They also allow for the fabrication of

pipe headers (e.g. for water meters).

Drill a hole in the pipe with the proper Niron cutter (item
code 00FGS) at the point where you want to make a new
branch reduction.

Make sure that the parts to be welded (especially the
pipe) are clean and dry. Itis highly recommended, but not
required that the surfaces to be welded be scraped and
prior to cleaning, especially when it is a possibility that the
pipe may have been exposed to sunlight.

Check that the welder and die pairs have reached the
correct operating temperature of 500°F (260°C).

Insert the male die pair into the pipe hole until the
concave part touches the outer surface of the pipe.
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Insert the fitting into the female die pair simultaneously.
The contact times between die pairs, fitting and pipe shall
be those listed in Table A in the Socket Fusion section.
The size of the reduced branch is the size that dictates
the times to be followed from Table A. For example, if the
branch size is 1", then use the heat up time indicated in
Table A for the 1" size. In any case, a visual check should
be performed during the heating to insure that there is a
double bead around the entire contact area of the weld
surfaces.

Once the heating time is over, immediately insert the wel-
ding saddle into the heated hole without turning. The fit-
ting must be perfectly fixed and pressed against the pipe
surface for about 30 seconds.

After a cooling time of 10 minutes, the new joint can be
pressure tested or placed into operation. This differsfrom
normal socket fusion in that this time is longer in all cases
compared to the times shown in Table A.

When making double pipe arrays for water meters we
suggest to:

Mark in advance the two opposing drilling axes.

Make all the holes at the same time with a proper
drill bit.

Make the joints in a staggered manner.



3.2.4 POLYFUSION WELDING: REPAIR OF A PIPE
DAMAGED BY NAILS OF SCREWS

This system applies when a pipe or a fitting have been pierced on one side (e.g. by a nail
or drill) and perpendicularly to their axis.

Enlarge the hole up to a diameter of 6 mm (approx. ¥4") or
10 mm (approx. %") with a suitable drill bit.

Make sure that the hole caused by the puncture has not
damaged the other inner surface of the pipe or fitting.

Insert the proper size male die pair into the pipe hole and
the repair cap into the female die pair.

After the insertion, heat up for 5 seconds.

Once the heating time is over, insert the male plug (rod)
cap inside the hole without rotating.
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Wait for a cooling time of T minute and cut the cap.

The picture shows how the pipe looks after the repair.
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ELECTROFUSION WELDING

Electrofusion fittings and couplings are manufactured with a molded-in-place resi-
stance wire which can be connected to suitable welding machines by means of a
set of connecting wire leads.

When voltage is applied and electrical energy is circulated, this creates resistance
which generates the heat needed to melt the PP-RCT material.

Energy is directly transmitted to the contact surface between the fitting and the
pipe causing heat welding of the parts.

The main features of NIRON electrofusion fittings are the high quality, repeatability
and the reliability of the joints. After a joint is completed and is allowed to cool, the
joint is homogeneous, strong, safe and reliable.

WELDING BARCODE (in conformity with standard ISO13956)

Scan the barcode with the barcode scanner or manually enter the welding parame-
ters of time and voltage reported on the barcode. The welding procedure may be
carried out by using the multifunction welding unit in automatic mode (with barco-
de scanner) or in manual mode. When performing automatic welding, always check
time and voltage parameters on the display after scanning the barcode. In case of
manual welding, use time and voltage parameters indicated on the barcode. If the
welding unit selected in not a Nupi Americas unit, and does not perform welding
time compensation according to ambient temperature, use the parameters on the
bag label.

N.B.: Keep at a safe distance during the welding procedure.

—— WELDING TIME
WELDING VOLTAGE
ITEM CODE

——— COOLING TIME

| CE11L 3
|| I|||I y WELDING BARCODE

M i
— | |||lii|q

PRODUCTION TRACEABILITY
BATCH CODE

| |

||||HI J;INW\?

‘:'.;;“;., T
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Use NIRON welding units (when possible) and follow the
instructions below to obtain a reliable weld.

Cut the pipes at right angles with a pipe cutter.

ATTENTION!

Note that the cutting of Niron PP-RCT pipes to result in a square cut is a critical step in
the process of electrofusion.

Scrape the pipe or fitting spigot surface uniformly withthe
appropriate pipe scraper. Scrape at least 3/s”(1 cm)beyond
the insertion length of the fitting to comple-telyremove
the oxidized polypropylene layer. The pipe orfitting spigot
surface must be marked with a sharpieprior to scraping
and the mark must be removed byscraping (The depth
of insertion mark will be reappliedafter cleaning ... see
below). The pipe/spigot surfacemust be scraped to a mi-
nimum depth of 0.2mMmm(0.0079 inch) in order to be con-
sidered properlyscraped. If the pipe/spigot fits too tightly
into thesocket, the scraping step should be repeated until
alight press fit is obtained.

Niron mechanical scrapers are highly recommended.
Hand scrapers can be used only if proper technique isfol-
lowed to result in 0.2 mm (0.0079 inches) removed.

ATTENTION!

The pipe/spigot surface must be scraped to a minimum depth of 0.2mm (0.0079 inch)
in order to he considered properly scraped.Additional scraping can be performed, if
necessary,in order to achieve a light press fit of the pipe/spigotinto the socket.

Remove any mud, dust, grease or other traces of dirt from
the pipe or spigot ends of fittings to be welded and the
welding area of the interior of the fitting or coupling. Use
only isopropanol (Isopropyl Alcohol) and a soft clean wi-
ping cotton cloth (note that for best results, use the purest
form of Isopropyl Alcohol available, preferably 99% grade
where available). Wait until the cleaned parts are comple-
tely dry.



Measure the insertion length of the pipe inside the fitting.

Mark the welding insertion depth on the pipe (equal to
the length of the electrofusion fitting socket) using a shar-
pie. Note that unlike the marking step required for scra-
ping, this mark should be exactly the length required for
insertion and welding. The scraped marks should extend
at least 3/8 inches past this mark.

Insert the pipe or spigot ends into the fitting up to the
marked insertion length. In the case of welding parts that
must be forced into alignment, or are substantially unsup-
ported (including vertical risers), use an Niron alignment
tool in order to maintain the position. Be sure to avoid any
mechanical stress during the welding procedure and co-
oling time.

ATTENTION!

Avoid any mechanical stress on the welding area during the welding procedure and the
cooling time.

IMPORTANT

Please refer to the user's manual of the welding machine for its correct use.
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Prepare the pipe and fitting to be welded following the di-
rections in the previous chapter. Make sure that the pipe
and fitting to be welded are lined up without any possi-
bility of movement (use a suitable aligner whenever it is
possible or practical to do so).

Connect the welding cables to the fitting connectors, scan
the barcode with the barcode scanner or enter the wel-
ding parameters manually.

ATTENTION!

Always check the welding parameters before starting the welding procedure.

At the end of the welding procedure, disconnect the cables
and wait for the cooling time indicated on the bar- code.
Prior to disconnecting the cables, note the weld number
and mark the coupling or fitting with the last three digits
of the machine serial number and the weld number. The
welding data can be downloaded using a USB pen drive
orinstantly printed through a printer. The exact position of
the joint can be recorded only for SMART models.

When the cooling time is over, remove any aligners that
were used and start the pressure test by using the pressure
test unit.



BUTT FUSION WELDING
3.41 INTRODUCTION

The butt welding process consists of the joining of two components (pipes and/or fittings) of
equal diameter and thickness in which the surfaces to be welded are heated until melting by
contact with a heating element and then, after its removal, are axially (butt) joined by welding
with an applied force. Like Polyfusion and Electrofusion, with butt fusion welding there is no
additional contribution or use of filler materials (i.e. welding rod or flux) required to complete
the weld.

The instructions below are for guidance only. Unlike socket fusion, butt fusion welding im-
plies that the operators are suitably trained on the use of specific welding machines to
be used and have a thorough knowledge of the procedures to be performed. Training is
machine-specific, as many details will vary based on specific machine used.

ATTENTION!

Each manufacturer of BUTT FUSION WELDING equipment publish his/her own reference literature based on the working parameters of the
equipment produced. The user SHALL REFER to this specific literature for every detail not expressly stated and for any reference information
regarding the equipment.

3.4.2 RECOMMENDATIONS AND WARNINGS

To perform a proper fusion procedure and ensure a reliable joint, it is necessary to remem-

ber the following steps:
The working temperature of the heating element shall be checked using a calibrated
contact thermometer. This measurement shall be done after about 10 minutes after
the nominal temperature is reached, allowing the heating element to heat up evenly
over the entire section.
Check the surface of the heating element (integrity of the non-stick layer) and pro-
perly clean it by using soft paper or cloth, free of fibers.
Check for the proper functioning of the welding machine.
Check the clamp supports of the welding machine to make sure that the pieces to
be welded are properly aligned and the surfaces touching each other are parrallel.
Check the drag force of the movable bed to be sure that it is free to move and that it
can handle the load required to weld the pipes and/or fi ttings.
Check the efficiency of the measuring equipment (pressure gauge and timer).
Check that the pipes and/or fittings to be welded are of the same diameter and the
same thickness (SDR).
The planing tool provided with the welding machine shall plane and align the pipes
and fittings to be welded and also absorb the pressures developed during the wel-
ding process without damaging the pipe and fitting ends.
The welding machine should be prepared for use according to the manufacturer’s
instructions.

PP-RCT Piping Systems

63



NIRON

3.4.3 BUTT FUSION WELDING PROCEDURE

PREPARATION FOR WELDING
Cleaning the surfaces

Before positioning the parts to be welded, clean the wel-
ding area to remove any dust, grease or dirt.

Locking the ends

The pipes and/or fittings must be locked in the clamps of
the welding machine so that the contact surfaces to be
welded are aligned between them. The possibility of axial
movement without significant friction shall be ensured by
using rollers or oscillating suspensions to allow the pipe
sliding to remove any mechanical stress from the clamps
resulting from the weight of the locked pipes.

The pipes and/or fittings shall be positioned so as to con-
tain the misalignment within 10%. To obtain this result, ro-
tate at least one of the elements until the most favorable
match-up of the pipe ends reached and/or the locking for-
ce exerted on the fastening systems of the clamps is not
excessive as it could damage the surfaces of the compo-
nents.

Planing (milling) the edges to be welded

The ends of the two components to be welded shall be
planed to ensure adequate plane parallelism and to remo-
ve any trace of oxide.

The planing operation shall be carried out by bringing the
parts close to each other only when the milling cutter in-
serted between them is working and by exerting gradual
pressure such as not to stop the tool and prevent excessive
heating of the surfaces in contact.

The planing chips must be formed continuously on both
edges to be welded: otherwise, investigate the cause and
repeat the process until the required result is reached.

The planer must be turned off only after the removal of the
ends to be welded.
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After the planing procedure is finished, planing chips shall
be removed from the inner surface and the surrounding
area of the elements to be welded, by using a brush or a
clean cloth, free of fibers, fluff and lint and not synthetic,
soaked in a suitable cleaning liquid (e.g. isopropyl alcohol,
trichloroethane chlorothene). Do not use any solvent such
as gasoline, denatured alcohol or trichlorethylene.

The planed surfaces shall not be touched or otherwise
contaminated.

At the end of this phase, bring the two ends into contact,
and check to see that the space between the two edges
must not exceed the value of 0.02 inches (0.5 mm), a value
that is half way between 1/64th of an inch and 1/32nd of
an inch (which is difficult to measure, but can be estimated
by checking using the width of a sheet of standard thin 20
pound paper). The value referenced above is slightly less
than the thickness of standard 20 pound paper).

PP-RCT Piping Systems

65



NIRON

WELDING PROCEDURE

Welding procedure by means of contact heating ele-
ments

The butt fusion welding of pipes and/or fittings by means
of contact heating elements shall be carried out following
the different steps of the welding procedure shown in the
Figure below.

In particular:

Phase 1 : Approaching and preheating
Phase 2 : Heating (410°F/210°C)

Phase 3 : Removing the heating element
Phase 4 : Reaching the welding pressure
Phase 5 : Welding

Phase 6 : Cooling

nd
hase 1: Approaching and preheating
1 |"|,."' 5 [F-|+Ft:| [F5+P|;:| 'hase 2 :Heating (410°F/210°C)

0. i 'hase 3 : Removing the heating element
'hase 4 : Reaching the welding pressure
hase 5 : Welding

% hase 6 : Cooling

o 1 &

(Pa)
DN Nfmm?
2 J|4 ts
Time
Y v. tajbe ty
WELDING PHASES
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Phase 1: Approaching and preheating

Set the heating element to the welding temperature of
410°F (210°C). Once the heating element is up to temperature,
place the heating element on the welding machine, ta-
king care to insert it properly in order to ensure its stability
on the supports of the machine base.

Place the edges close to the heating element and apply
the initial welding force [pressure (P1 + Pt)] for a time t1
and wait until the bead has reached height h on both wel-
ding edges, as shown in Table 1 (pages 70, 71).



Phase 2: Heating

Once the bead has reached height initial bead size h, the
contact pressure between the edges and the heating ele-
ment is reduced to a low enough pressure to insure con-
tact with the heating element during the heating phase.

Keep the parts in contact with the heating element for the
time t2 (Table 1).

Phase 3: Removing the heating element

Remove the heating element, making sure not to damage
the edges of the two parts to be welded.

The removal must be rapid to avoid excessive cooling of
the heated edges. The Changeover Time t3, is reported in
seconds, is the amount of time from the removal of the
heating element to the point where the two pipes come
into contact with each other (phase 4). The maximum allo-
wable changeover time varies according to diameter and
wall thickness as shown in Table 1.

Phase 4: Reaching the welding pressure

Once the heating element has been removed, bring the Mlﬂ
edges into contact. Gradually increase pressure until the S
value (P5 + Pt) (phase 5) is reached so as to prevent exces-
sive leakage of melted material from the edges in contact.
Reaching the final welding force [welding pressure (P5 +
Pt)] must take the amount of time t4 shown in Table 1.

Phase 5: Welding

Keep the edges in contact under pressure (P5 + Pt) for a
time t5, expressed in minutes, as shown in table 1, unless
the welding is performed in-line (e.g. on a pipe rack, on
pipe hangers, performed on a vertical line, etc.) in which
case the full welding time t6 must be observed while the
pipes are clamped.

Phase 6: Cooling

Once the welding time is over (phase 5), the welded joint
can be removed from the welding machine, without being
subjected to significant stress. Allow the welded joint to
completely cool to ambient temperature.
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3.44 BUTTFUSION WELDING PARAMETERS
TABLE 1: BUTT WELDING PARAMETERS FOR NIRON PP-RCT PIPING

INITIAL INITIAL | HEAT SOAK MAX REACH NORMAL IN-LINE

WELDING BEAD TIME CHANGE | FULLWELD [ WELDING | COOLING | COOLING

SIZE OF PIPE SDR FORCE SIZE SECONDS, OVERt;'IME, PREStiURE, :g;!((; MI':IIII;IITEES M|],:|IITTEES

LBS (*) | INCHES, h t2 S S 5 ' t6 !
2" (63 mm) 7.3 33 1/32 197 5 6 33 3.5 12
212" (75 mm) 7.3 47 1/32 221 6 7 47 45 14
3" (90 mm) 73 68 1/32 249 7 1 68 5 20
4" (110 mm) 73 101 1/32 283 8 9 101 6.5 24
5" (125mm) 73 130 1/32 307 9 16 130 75 27
6" (160 mm) 73 214 1/16 359 10 19 214 9.5 34
8" (200 mm) 73 334 116 - 3/32 M 1 23 334 12 4
10" (250 mm) 73 522 116 - 3/32 460 13 27 522 15 51
12" (315 mm) 7.3 828 3/32 519 16 37 828 18 62
14" (355 mm) 7.3 1053 3/32 552 17 42 1053 21 69
2" (63 mm) 9 28 1/32 175 5 6 28 3 12
2%%" (75 mm) 9 40 1/32 195 6 7 40 3.5 12
3" (90 mm) 9 56 1/32 217 7 9 56 4 14
4" (110 mm) 9 84 1/32 249 7 1 84 5 20
5" (125mm) 9 109 1/32 268 8 13 109 6 23
6" (160 mm) 9 179 1/32 315 9 16 179 7 28
8" (200 mm) 9 279 1/16 361 10 19 279 9 35
10" (250 mm) 9 436 1/16 - 3/32 413 1 23 436 12 42
12" (315 mm) 9 692 1116 - 3/32 468 13 28 692 15 52
14" (355 mm) 9 880 3/32 497 14 34 880 17 58
2" (63 mm) 11 23 1/64 156 5 6 23 2.5 9
274" (75 mm) 1 33 1/64 172 6 7 33 3 9
3" (90 mm) 1 47 1/32 192 6 8 47 3 9
4" (110 mm) 1 n 1/32 217 7 9 n 4 1
5" (125mm) 1 92 1/32 237 7 1 92 5 12
6" (160 mm) 1 149 1/32 217 8 13 149 6 24
8" (200 mm) 1 233 1/32 320 9 17 233 7 29
10" (250 mm) 1 365 1/16 366 10 19 365 9 35
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TABLE 1: BUTT WELDING PARAMETERS FOR NIRON PP-RCT PIPING

INITIAL INITIAL | HEAT SOAK MAX ngfll)'l WELDING 2&;’_\:‘32 (I(')qoli_l::f(i
SIZE OF PIPE SDR WELDING BEAD TIME CHANGE PRESSURE, |  FORCE TIME TIME

FORCE SIZE SECONDS, | OVER,t3 t4 LBS MINUTES. | MINUTES

LBS INCHES t2 s s 5 ! V '
12" (315 mm) " 579 1116 - 3/32 420 1 24 579 12 44
14" (355 mm) " 736 1/16 - 3/32 447 12 27 736 14 48
16" (400 mm) " 934 1/16 - 3/32 477 14 32 934 15 54
18" (450 mm) 11 1203 3/32 507 15 35 1203 17 60
20" (500 mm) 11 1460 3/32 533 16 38 1460 19 65
22" (560 mm) 11 1831 3/32-1/8 --- 17 43 1831 22 7

24" (630 mm) 11 2316 3/32-1/8 --- 18 45 2316 25 ---

2" (63 mm) 17 16 1/64 108 5 6 16 1.5 5
21" (75 mm) 17 22 1/64 129 5 6 22 2 6
3" (90 mm) 17 32 1/64 145 5 6 32 2 7
4" (110 mm) 17 47 1/64 164 6 7 47 2.5 10
5" (125mm) 17 59 1/32 176 6 7 59 3 10
6" (160 mm) 17 100 1/32 210 6 8 100 4 "
8" (200 mm) 17 156 1/32 204 7 1 156 5 20
10" (250 mm) 17 244 1/32 278 8 13 244 6 24
12" (315 mm) 17 388 1/32 324 9 17 388 8 29
14" (355 mm) 17 493 116 348 9 18 493 9 33
16" (400 mm) 17 626 116 377 1 20 626 10 37
18" (450 mm) 17 806 1116 - 3/32 406 1 22 806 1 4
20" (500 mm) 17 978 1116 - 3/32 426 1 24 978 12 45
22" (560 mm) 17 1227 1116 - 3/32 453 12 27 1227 14 50
24" (630 mm) 17 1552 1116 - 3/32 483 14 32 1552 16 55

(*) For pipe with "FG" layer the pressure must be increased of 0,85 + 0,06 pound/inch.

Note:

1.

. Cooling time represents the time the pipe and/or fittings must be held clamped in the machine under pressure after joining.

. When welding is performed in a bench type setting, normal cooling times can be observed. When welding is performed in place (e.g. up in the air or on pipe racks,
then the full cooling time shown in the last column titled “In-Line Cooling” must be used.

. Inline referes to welding pipe while it is on hangers, on a pipe rack, or in a vertical position.

. In all cases, substantial presure or bending stress must be avoided on the welded assembly until the full cooling time in the last column is observed.

. The information in the chart above is for manual butt fusion machines. When using a hydraulic machine, the welding pressure to be used (in place of the welding

Butt Welding of Niron PP-RCT is to be performed at a heating element temp of 410°F + 18°F.

force) will depend on the specific machine used and the drag force required. This will vary by specific hydraulic machine type.
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NIRON

CHEMICAL, PHYSICAL AND
MECHANICAL PROPERTIES (PP-RCT)

Characteristics Test method Values Unit of measure
Volumic mass ISO 1183 56.06 lb/ft?
Yield strength ISO 527 3,336 Ib/in?
Elongation at break ISO 527 > 50 %
Modulus of elasticity ISO 527 123,300 lb/in?
Liquidity index ISO 1133 :
MFI 190/5 Procedure 18 oot /10 min
Heat conductivity (\) DIN 52612 1.7 BTU-in/hr-ft>-°F
Li h | i
mearF ermal expansion VDE 0304 eI e
coefficient
Melting range DIN 53736b2 302 - 309 °F
Impact strength :
ISO179/1e A break ft-Ibs/in?
i) 193¢ /1e no brea s/in
-30°C ISO179/1 e A 238 ft-lbs/in?
Volumic strength IEC93 >6.0x 107 circ mil Q /ft
Dielectric strength I[EC 243/1 1.905 KV/mil
Fire resistance DIN 4102 B2

THE PIPE

NIRON PP-RCT pipes are manufactured in accordance with ASTM F2389, CSAB137.11,
DIN 8077/8078 and European standard UNI EN-1SO15874 and are divided into:

- SINGLE LAYER PIPES
- COMPOSITE PIPES

They are sized to meet the needs of different types of installation.
The maximum constant pressure in bar at 20° C, is obtained by the relation:

PN = 20Xo
SDR-1
where:
PN = Nominal Pressure (bar)
o = Hydrostatic Design Stress
SDR = Standard Dimension Ratio (diameter/thickness ratio)
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THERMAL EXPANSION

Plastic pipes, like all materials, are subject to thermal expansion and contraction
upon experiencing a change in temperature. This phenomenon that has to be ta-
ken into consideration to prevent any possible damage to the piping system and
again is true for all materials. The thermal expansion or contraction of a plastic pipe
can be calculated using the formula and the coefficients of thermal expansion

shown in the following table.

COEFFICIENT OF LINEAR THERMAL EXPANSION FOR PLASTICPIPING

Pipe material a
PE 1.11x10°
PE-X 833x10°
PP-RCT 833x10°
PP-RCT w/Fiberglass 194 x10°
ALl=al At
- Unit of
Symbol Description Value ito
measure
AL = linear thermal expansion in inches
Coefficient of linear thermal
af = expansion of Niron Blue and  833x10° in/in°F  in/in Fahrenheit
Mono Grey
coefficient of linear thermal ex-
a(FG) = pansion of Niron Clima, Niron Cli- ~ 1.94x 107 in/in°F  in/in Fahrenheit
ma Dark and Niron FG Red
L= pipe length in inch
difference of temperature betwe-
AT = eninstallation temp and transpor- offF degrees Fahrenheit

ted fluid
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LINEAR THERMAL EXPANSION FOR NIRON BLUE
AND NIRON MONO GREY

At =fluid T° - installation T°
0F | 4F | 60F | 80F | 100F | 120F | 140F | 160F

L (ft) ‘ AL (inches)

1 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2
5 0.1 0.2 03 04 0.5 0.6 0.7 0.8
10 0.2 04 0.6 0.8 1.0 1.2 14 16
15 0.3 0.6 0.9 12 1.5 1.8 2.1 24

20 04 0.8 1.2 1.6 20 24 2.8 3.2
25 0.5 1.0 1.5 20 25 30 35 4.0
30 0.6 1.2 1.8 24 30 36 42 4.8
35 0.7 14 2.1 2.8 35 4.2 49 56
40 0.8 1.6 24 3.2 4.0 4.8 5.6 6.4
45 0.9 1.8 2.7 3.6 4.5 54 6.3 7.2
50 1.0 2.0 3.0 4.0 50 6.0 7.0 8.0

60 1.2 24 36 4.8 6.0 7.2 84 9.6
70 14 2.8 42 56 7.0 84 9.8 11.2
80 1.6 3.2 4.8 6.4 8.0 9.6 11.2 12.8
90 1.8 3.6 54 7.2 9.0 10.8 12.6 144
100 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0

LINEARTHERMAL EXPANSION - NIRON PP-RCT monolayer pipe

LINEAR THERMAL EXPANSION
(INCHES)

15 20 25 E 35 40 45 50 60 70 80
LENGTH OF NIRON PIPE (FEET)
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LINEARTHERMAL EXPANSION FOR NIRON CLIMA,
CLIMA DARK AND FG RED

At =fluid T° - installation T°
20F | 40F | 60F | 80F | 100F | 120F | 140F | 160F

L (ft) ‘ AL (inches)

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2
10 0.0 0.1 0.1 0.2 0.2 0.3 0.3 04
15 0.1 0.1 0.2 03 04 04 0.5 0.6
20 0.1 0.2 0.3 04 0.5 0.6 0.7 0.7 i
25 0.1 0.2 04 0.5 0.6 0.7 0.8 0.9
30 0.1 0.3 04 0.6 0.7 0.8 1.0 1.1
35 0.2 03 0.5 0.7 0.8 1.0 1.1 1.3
40 0.2 04 0.6 0.7 0.9 1.1 1.3 1.5
45 0.2 04 0.6 0.8 1.1 1.3 1.5 1.7
50 0.2 0.5 0.7 0.9 12 14 1.6 1.9
60 03 0.6 0.8 1.1 14 1.7 2.0 2.2

70 0.3 0.7 1.0
80 04 0.7 1
90 04 0.8 1
100 0.5 0.9 1

3 1.6 20 2.3 2.6
5 1.9 2.2 2.6 3.0
7 2.1 2.5 2.9 34
9 2.3 2.8 33 37

LINEARTHERMAL EXPANSION - NIRON PP-RCT FG MULTYLAYER PIPE

LINEAR THERMAL EXPANSION

30 35 40 45
LENGTH OF NIRON PIPE (FEET)
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43.1 USEOFTHERMAL EXPANSION ALLEVIATION
METHODS (uni N 806-4)

Pipes can be laid on a continuous horizontal support (rails), where the elongation is
compensated by the pipe snaking. The pipe trail should be designed so as to leave
enough space for the elongation or contraction of the pipe. It is advisable to secure
the pipe to avoid its vertical movement.

POSITIONING OF ANCHOR POINTS

The positioning of anchor points can be used to give direction to and to limit the
amount of thermal expansion. Examples are given in Figures B.1, B.2 and B.3.
This is also valid for mains in a basement.

FIGURE B.T- POSITIONING OF ANCHOR POINTS (INSTALLATION WITH BRANCHES)
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INSTALLATION OF PIPES ALLOWING EXPANSION BY MEANS OF A FLEXIBLE ARM

The flexible arm should be sufficiently long to prevent any damage.

The brackets should allow clearance to the wall after expansion. This is also applica-
ble in cases where pipes are supported along their length.

A typical installation is shown in Figures B.2 and B.3.

FIGURE B.2 - COMPENSATION OF EXPANSION AL BY FLEXIBLE ARM
Key
AL Length difference
L Length of pipe section
L, Length of flexible arm

B
o0 Anchor point

7/,////{/ //1/ iy,
0-—'—*_1—-—-—H—'—'$?f;ﬁwi‘] ///
/I / k.;

FIGURE B.3 - COMPENSATION OF EXPANSION AL BY FLEXIBLE ARM
Key
AL Length difference
L' Length of pipe section
L, Length of flexible arm

B
o Anchor point

7 I'V///{/// l///A

@k-—-—u—-—-—u—-—-&# ]
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PP-RCT Piping Systems

The length of the flexible arm, L, can be calculated from the formula B.2 below:

L,=Cxvd xAlL
where
L, isthe length of the flexible arm, in inches;
C is the materiai constant in accordance with Table B.4;
d, s the outside diameter, in inches;

AL is the thermal length variation as determined by formula B.1, in inches.

TABLE B.4 - VALUES OF MATERIAL CONSTANT C

Material C
PE 27
PE-X 12
PP 20
PB 10
PE-RT 14

INSTALLATION ALLOWING EXPANSION BY MEANS OF AN EXPANSION LOOP

A typical installation is shown in Figure B.4.

FIGURE B.4 - COMPENSATION OF THE THERMAL EXPANSION BY EXPANSION LOOP
Key
See explanations to formula (B.3).
L Distance between fixed brackets
I Length of loop
[, Width of loop

%47 % /1//////
— ” K'—' ——L

I
il
i ”/




The length of the flexible arm, L, can be calculated from the formula B.2 below:

[ =Cx 1/de><AL
where

L. isthe length of the flexible arm, in inches;

C is the material constant = 20;

d s the outside diameter, in inches;

AL linear thermal expansion based on L/2, in inches;

I, is the width of loop, in inches, usually = at least 0.5 time L.

4.3.2 ABOVE GROUND SUPPORT OF NIRON PIPES

The support spacing of above ground Niron PP-RCT Piping systems depends on
the type of pipe installed, the diameter and wall thickness and the maximum
temperature expected during any time when the pipe is in service. The support
spacing of the piping system should always be based on the maximum temperature
to be encountered at any time, including situations where the external temperature
surrounding the piping is greater than the highest expected fluid temperature.

The charts on the following two pages show the recommended support spacing
for Niron Pipes in various classes of service. Note that the monolayer pipes (Niron
Blue and Niron Mono Grey) are not shown with a temperature matrix, as they
should only be used for ambient temperature service (i.e. 60°F to 100°F). For
installations at temperatures above this for monolayer pipes, please consult the
factory for support spacing recommendations.

Niron PP-RCT can also be supported with the use of galvanized steel half shields,
which can provide extended support spacing to the piping. Please consult the
factory for detailed recommendations when using these devices to extend the
support spacing for Niron pipes.

B T
—
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4.3.3 SUPPORT SPACING FOR NIRON PP-RCT PIPE

RECOMMENDED SUPPORT SPACING FOR NIRON FG RED/NIRON CLIMA SDR 7.3 PIPING

%" %" 1" 1%" 1%" 2" 21" 3" 4" 5" 6" 8" 10" 12"
temp 20 25 32 40 50 63 75 90 110 125 160 200 250 315
70°F 4 45 5 6 6.5 7.5 8 8 9 10 10 10 10 12
80°F 4 4 4.5 55 6 7 7 7.5 8 9 9.5 9.5 9.5 N
90°F 4 4 4 5 5.5 6.5 6.5 7 7.5 8.5 9 9 9.5 10
100°F 4 4 4 4.5 5 6 6 6.5 7 8 9 9 9 10
110°F 4 4 4 4.5 5 55 6 6.5 7 7.5 8 8 8.5 9
120°F 4 4 4 4 5 55 6 6 7 7.5 8 8 8 9
130°F 4 4 4 4 5 55 55 6 6.5 7 7.5 7.5 8 8.5
140°F 4 4 4 4 4.5 55 55 6 6.5 7 7.5 7.5 8 8.5
150°F 4 4 4 4 4.5 5 55 6 6 6.5 7 6.5 7 7.5
160°F 4 4 4 4 4.5 5 55 6 6 6 6.5 6.5 7 7.5
170°F 4 4 4 4 4.5 5 5 55 55 6 6 6.5 6.5 7
180°F 4 4 4 4 4 5 5 55 55 6 6 6.5 6.5 7
190°F 4 4 4 4 4 45 5 5 5.5 6 6 6 6 6.5
200°F 4 4 4 4 4 4.5 5 5 5 55 6 6 6 6.5

RECOMMENDED SUPPORT SPACING FOR NIRON FG RED/NIRON CLIMA SDR 11 PIPING

»n" 3" 1" 1%" 1%" 2" 2" 3" 4" 5" 6" 8" 10" 12"
temp 20 25 32 40 50 63 75 90 110 125 160 200 250 315
70°F 4 4.5 5 6 6.5 7.5 8 8 9 10 10 10 10 12
80°F 4 4 4.5 55 6 7 7 7.5 8 9 9.5 9.5 9.5 n
90°F 4 4 4 5 55 6.5 6.5 7 7.5 8.5 9 9 9.5 10
100°F 4 4 4 4.5 5 6 6 6.5 7 8 9 9 9 10
110°F 4 4 4 4.5 5 55 6 6.5 7 7.5 8 8 8.5 9
120°F 4 4 4 4 5 55 6 6 7 7.5 8 8 8 9
130°F 4 4 4 4 5 55 55 6 6.5 7 7.5 7.5 8 8.5
140°F 4 4 4 4 4.5 55 55 6 6.5 7 7.5 7.5 8 8.5
150°F 4 4 4 4 4.5 5 55 6 6 6.5 7 6.5 7 7.5
160°F 4 4 4 4 4.5 5 55 6 6 6 6.5 6.5 7 7.5
170°F 4 4 4 4 4.5 5 5 5.5 55 6 6 6.5 6.5 7
180°F 4 4 4 4 4 5 5 55 5.5 6 6 6.5 6.5 7
190°F 4 4 4 4 4 45 5 5 55 6 6 6 6 6.5
200°F 4 4 4 4 4 4.5 5 5 5 55 6 6 6 6.5

80 PP-RCT Piping Systems




AMERICAS

RECOMMENDED SUPPORT SPACING FOR NIRON CLIMA SDR 17 PIPING

2" 2" 3" 4" 5" 6" 8" 10" 12" 14" 16" 18" 20" 22" 24"
temp 63 75 90 110 | 125 | 160 [ 200 | 250 | 315 | 355 | 400 | 450 | 500 | 560 ( 630
70°F 6 6.5 6.5 7 8 8 8.5 9 9 9 9.5 10 10 | 105 | 105
80°F 55 55 6 6.5 7 7 7.5 9.5 8 8.5 8.5 9 9.5 10 10
90°F 5 5 55 6 6.5 6.5 7 7 7.5 8 8 8.5 9 9.5 9.5
100°F 5 5 5 55 6 6 6.5 6.5 7 7 7.5 8 8.5 9 9
110°F 5 5 5 55 55 6 6 8.5 6.5 6.5 7 7.5 8 8.5 9
120°F | 45 5 5 55 55 6 6 8 6.5 6.5 7 7.5 8 8.5 9
130°F | 45 45 5 5 55 55 6 8 6 6 6.5 7 7.5 8 8.5
140°F | 45 45 45 5 55 55 6 8 6 6 6.5 7 7.5 8 8.5
150°F 4 45 45 4.5 5 5 6 7 6 6 6.5 7 7.5 8 8
160°F 4 4.5 4.5 4.5 5 5 6 7 6 6 6.5 7 7.5 8 8
170°F 4 4 45 4.5 5 5 55 55 55 55 6 6.5 7 7.5 7.5
180°F 4 4 4.5 4.5 5 55 55 55 55 6 6.5 7 7.5 7.5
190°F | 3.5 4 4 45 45 5 5 55 55 55 6 6.5 7 7.5
200°F | 3.5 4 4 4 45 45 5 5 55 55 55 6 6.5 7 7.5

RECOMMENDED SUPPORT SPACING FOR NIRON BLUE/NIRON MONO GREY SDR 11 PIPING

1/2" 3/4" 'I" 11/4" 'I‘yzll 2" 21/2" 3" 4" 5" 6" 8" 10" 12" 14" 16" 18" 20" 22" 24"
20 | 25 [ 32 | 40 | 50 [ 63 | 75 | 90 [ 110 | 125 | 160 | 200 | 250 | 315 | 355 | 400 | 450 | 500 | 560 | 630

J0F | 4 4 4 4 4 [ 45 5 555165 7 [ 7575 8 |95 105 1 | 12 ] 12 135

RECOMMENDED SUPPORT SPACING FOR NIRON BLUE/NIRON MONO GREY SDR 17 PIPING

1/2" 3/4" 1 n 11/4" 11/2" 2" 21/2" 3" 4" 5" 6" 8" 10" 12" 14" 16" 18" 20" 22" 24"
20 | 25 ( 32 | 40 | 50 [ 63 | 75 | 90 [ 110 | 125 | 160 | 200 | 250 | 315 | 355 | 400 | 450 | 500 | 560 | 630

700 | - - - - - 4 4 41451 5 [ 55 6 6 | 6575185 9 10 [ 10 ] 10

Notes for Support Spacing: Support spacing for Nlron PP-RCT pipes, as with all plastic piping, will vary according to the design temperature of the piping
system, as well as due to any thermal expansion of the piping that might occur from installation temperature. The design temperature of the piping is either
the maximum fluid temperature expected during operation or testing, or the ambient temperature surrounding the piping, whichever is greater. If the ambi-
ent temperature at installation is lower than the final temperature during building start-up and normal operation then thermal expansion will occur in the
Niron Piping (this will occur if the installation is performed in an unheated building during winter conditions). To account for and control the potential bending
and twisting of the pipes between supports, add the net difference between 70°F and the expected low installation temperature to the design temperature.
This will result in an increase in the design temperature. As an example, if the installation temperature is 40°F and the design temperature is 120°F, add 70°F
—40°F = 30°F to the design temperature of 120°F, to equal 30°F + 120°F = 150°F. The support spacing in this example should be based on 150°F.
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N.B.:

Please contact NUPI AMERICAS
Technical Office for heat loss va-
|ues according to different water
velocities, pipe SDR, thermal con-
ductivity of the insulation layer

and ambient temperatures.

HEAT LOSS

Many places require that the hot water temperature at the point of use is maintained at a
certain level and requires the insulation of all piping. The thickness of the insulation layer
depends on its thermal conductivity and the pipe diameter. NIRON pipes, both insulated
and non-insulated, have very low heat loss which allows NIRON to meet the required
values in most jurisdictions. The following tables provide insulation guidelines for hot
water systems that allow NIRON to maintain water minimum required water temperatu-
res at the point of use in most jurisdictions.

HEAT LOSS NIRON PIPE (BARE AND INSULATED)
Water Temp. 120°F — Ambient Temp. 70°F (DT =50°F)

HEAT LOSS NIRON PIPE (BARE AND INSULATED)
Water Temp. 120°F — Ambient Temp. 70°F (DT =50°F)

82

Insulation Thickness (in.) Insulation Thickness (in.)
Nom Nom
) SOR o | 05 | . SDR o | o5 | 1
Heat loss (Btu/h ft.) Heat loss (Btu/h ft.)
12 7.4 3079 7.80 541 1 1 49.54 10.92 720
3/4 7.4 3652 899 6.11 1-1/4 1 5849 12.80 8.28
1 7.4 43.92 10.62 707 11172 1 6887 15.10 959
1-1/4 7.4 51.06 1240 8.11 2 1 80.52 18.00 11.26
1-1/2 74 5861 14.54 9.36 2-1/2 n 9048 2063 12.77
2 74 67.25 17.24 10.95 B n 100.59 2378 14.60
212 74 7340 19.59 12.36 3-12 n 112.35 27.84 16.98
3 7.4 80.31 2244 14,08 4 1 119.63 3077 1873
3172 7.4 87.29 2559 16.28 6 1 13388 37.30 2268
4 7.4 9197 2856 17.89 8 1 146.65 44.29 27.03
6 7.4 100.16 34.10 2146 10 1 158.77 5236 3221
8 7.4 106.90 39.82 2530 12 1 17015 61.86 3856
10 7.4 113.22 46.23 29.78 14 n 17574 67.25 42.27
12 74 118.86 5348 35.12 16 n 180.80 72.90 46.27
14 7.4 12167 5748 3819 18 1 185.30 7871 50.52
16 7.4 124.00 61.53 4142
HEAT LOSS NIRON PIPE (BARE AND INSULATED)
Water Temp. 120°F — Ambient Temp. 70°F (DT=50°F)
HEAT LOSS NIRON PIPE (BARE AND INSULATED) Insulation Thickness (in.)
Water Temp. 120°F - Ambient Temp. 70°F (DT = 50°F) Nom SDR o | o5 | 1
- Insulation Thickness (in.) 9 Heat loss (Btu/h ft.)
g SDR 0 ‘ 0.5 ‘ 1 6 17 17025 397 237
Heat loss (Btu/h ft.) 8 17 190.76 476 285
1 9 46.83 10.78 719 10 17 211.96 57.1 342
1-1/4 9 55.05 12.63 8.26 12 17 232.30 68.5 414
11172 9 64.15 14.86 957 14 17 24237 752 457
2 9 73.95 17.65 1120 16 17 25283 824 504
2172 9 82.04 20.16 12,68 18 17 261.94 89.9 554
4 9 105.61 29.76 18.50 20 17 269.72 97.0 602
6 9 116.69 3583 2232 2 17 27834 105.2 659
24 17 286.10 1140 722
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MINIMUM INSULATION TO PREVENT
SWEATING IN AIR CONDITIONING
SYSTEMS

S = Minimum Insulation Thickness Required (inches) based on
thermal conducivity of 0.263 BTU-in/hr-ft-“F

The tables below indicate the minimum thickness of insulation required for T, = Extemalair emperaturein F
NIRON pipes to avoid that moisture in the air condenses into dew on the pipes T, = Temperture ofthe water s the pipe n
in air conditioning systemns. 60/80 = Relative humidity of the extemnal air in %
SDR7.3 PIPE@2"SDR7.3
T 79 81 8 8 8 8 90 91 93 humidm
n T
PIPE§1/2"SOR7.3 41 013 014 015 016 017 018 019 020 021
n° 79 8 82 8 8 8 90 91 93 humidiyk 45 010 011 012 013 014 016 017 018 019 60
41 015 016 017 018 019 020 020 021 022 48 007 008 009 010 011 013 014 015 0.16
45 013 013 015 015 017 017 018 019 020 60 41 046 048 050 052 054 056 058 060 062
48 010 011 012 013 014 015 016 017 018 45 041 043 045 047 050 052 054 056 058 80
41 042 043 045 046 048 050 051 053 054 48 035 038 040 042 044 046 049 051 053

45 037 039 041 043 044 046 047 049 050 80
48 033 035 037 038 040 041 043 044 047

PIPE@2"1/2SDR7.3
PIPE@3/4”SDR7.3 +® 79 81 82 8 8 88 90 91 93 humidy
= — 41 011 012 013 015 016 017 018 0.19 0.20
7 79 81 8 84 86 8 90 91 93 humidityk 45 008 009 011 012 013 014 015 016 017 60
41 015 016 017 018 019 020 020 021 022 48 005 006 007 009 010 011 013 014 0.15
45 012 013 0415 015 017 018 019 020 020 60 41 046 048 050 052 054 056 058 060 062
48 010 011 012 013 014 015 016 017 0.8 45 040 042 044 046 048 051 053 055 057 80
41 043 044 046 048 049 051 052 054 0.56 48 035 037 039 041 044 046 048 050 0.2
45 039 040 042 044 046 047 049 051 053 80
48 034 036 038 040 041 043 045 047 048
PIPE@3"SDR7.3
PIPE g 1Il SDR 7.3 - T 79 81 82 84 86 88 20 91 93  humidity%
= = 41 010 011 012 013 015 016 017 018 0.9
T 79 8 82 84 86 88 %0 9 93 humidyk 45 007 008 009 011 012 013 014 015 016 60
41 0.15 016 017 018 019 020 020 0.21 0.22 48 0.04 005 0.06 0.07 009 010 0.11 0.12 0.13
45 012 013 014 015 016 017 018 019 020 60 41 045 047 050 052 054 056 058 060 062
43 009 011 012 013 014 015 016 0.17 0.8 45 039 042 044 046 048 050 053 055 057 80
41 044 046 048 050 052 053 055 057 059 48 033 036 038 041 043 045 047 050 052
45 040 042 044 045 047 049 051 053 054 80
48 035 037 039 041 043 045 047 049 0.51
PIPE@4"SDR7.3
PIPE g 1-1/4"SDR 7.3 - T 79 81 82 84 86 88 0] 91 93 humidity%

41 009 010 011 013 014 015 016 017 0.18

Te i
T 0 Bl G dn @ E o Bl ol on e 45 006 007 009 010 011 012 013 015 016 60

41 015 016 017 018 019 019 020 021 022 48 003 004 006 007 008 009 011 012 013
45 012 013 014 015 016 017 018 019 020 60 41 045 048 050 053 055 057 059 061 064
48 009 011 012 012 014 015 036 0.17 0.18 45 039 042 044 047 049 052 054 056 058 80
41 045 047 049 051 053 055 056 058 0.60 48 033 036 039 041 044 046 048 051 053

45 040 043 044 046 048 050 052 054 056 80
48 035 037 039 041 043 045 047 049 051

PIPE@ 5"SDR7.3

T P
PIPE@ 1-1/2”SDR 7.3 c 79 81 82 84 86 88 90 91 93 humidity%
41 007 008 009 010 011 013 014 015 0.16

45 004 005 006 007 009 010 011 012 013 60

T 79 81 82 84 86 88 90 91 93 humidity%

41 013 015 016 017 018 019 020 021 022 48 000 002 003 004 006 007 008 009 0.10
45 011 012 013 014 015 016 017 018 019 60 41 043 046 048 051 053 055 058 060 062
48 008 009 010 011 012 014 015 0.16 0.17 45 037 040 043 045 047 050 052 054 057 80
41 046 048 050 052 054 056 058 060 0.62 48 031 034 037 039 042 044 046 049 051

45 041 043 045 047 049 051 053 055 057 80
48 035 038 040 042 044 046 048 0.50 052
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NIRON

PIPE@ 6" SDR7.3 PIPE@3"SDR 11
J® 79 81 82 84 8 88 9% 91 93 humidyk JF 79 81 82 84 8 88 90 91 93 humidyk
41 003 004 006 007 008 009 010 011 013 41 013 015 016 017 018 019 020 021 022
45 000 001 002 004 005 006 007 008 009 60 45 011 012 013 014 015 017 018 019 020 60
48 000 000 000 001 002 003 004 006 007 48 007 009 010 011 012 013 015 016 0.17
41 041 044 046 048 051 053 056 058 060 =l e e o
45 035 037 040 042 044 047 049 052 054 80 45043 045 048 050 052 054 056 059 061 80
5| R O 0B G55 G5 G4 G0 G5 00 48 037 040 043 045 047 049 051 053 056
F 79 81 82 84 8 88 90 91 93 humidyk
4 012 013 015 016 017 018 019 020 022
PIPE@ 1”SDR 11 45 009 011 012 013 014 015 017 018 019 60
* 70 8 82 8 8 8 9% 9 93 by 48 006 007 009 010 011 012 013 015 0.16
T 41 049 051 054 056 058 061 063 065 067
41 016 017 018 019 020 021 022 022 023 45 043 045 048 050 052 055 057 059 062 80
R O v R P o g 60 48 037 039 042 044 046 049 051 054 056
48 011 012 013 014 015 017 018 019 020
41 046 048 050 052 053 055 057 058 0.60
45 041 043 045 047 048 050 052 054 056 80 PIPE @5”SDR 11
48 036 038 040 042 044 045 047 049 052 79 81 8 84 8 8 9 91 93 nmaw
41 011 013 014 015 016 017 019 020 021
PIPE@ @ 1-1/4"SDR 11 45 008 009 011 012 013 014 015 017 018 60
48 005 006 007 009 010 011 012 013 015
s 79 8 8 8 8 88 90 91 93 humidiys 41 049 051 054 056 058 061 063 065 067
41 016 017 018 019 020 021 022 023 024 45 043 045 048 050 052 055 057 059 062 80
45 013 014 015 016 017 018 020 020 022 60 48 037 039 042 044 046 049 051 054 056
48 010 011 013 014 015 016 017 018 019
41 047 049 051 053 055 057 059 061 063
45 042 044 046 048 050 052 054 056 058 80 PIPE@ @6”SDR 11
48 037 039 041 043 045 047 049 051 053 79 81 8 84 8 8 9 91 93 nmawm
41 009 010 011 013 014 015 016 017 0.19
PIPE@ 61-1/2"SDR 11 45 006 007 008 009 011 012 013 014 016 60
48 003 004 005 006 007 009 010 011 013
a° 79 8 8 8 8 88 90 91 93 humiditys 41 047 050 052 054 057 059 061 064 066
41 015 017 018 019 020 021 022 023 024 45 041 044 046 048 051 053 056 058 060 80
45 013 014 015 016 017 018 019 020 021 60 48 035 038 040 043 045 047 050 052 055
48 010 011 012 013 015 016 017 018 019
41 048 050 052 054 056 058 060 062 0.64
45 043 045 047 049 051 053 055 057 059 80 PIPE@ 8" SDR 11
48 037 040 042 044 046 048 050 052 0.54 * 79 81 8 84 8 8 9 91 93 nmaom
41 007 008 009 010 011 013 014 015 016
PIPE@2”SDR 11 45 004 005 006 007 008 009 011 012 013 60
48 000 002 003 004 006 007 008 009 0.10
2 79 8 82 8 8 8 0 91 93 humidiyk 41 045 048 051 053 056 058 060 063 065
41 015 016 017 019 020 020 022 022 024 45 039 042 044 047 049 052 054 057 059 80
45 012 013 014 015 017 017 019 020 021 60 48 032 035 038 041 043 046 048 051 054
48 009 011 011 013 014 015 016 017 019
41 048 050 052 054 056 058 060 062 0.64
45 043 045 048 050 052 054 056 058 060 80 PIPE@ 10"SDR 11
48 038 040 042 044 046 048 050 052 0.55 * 79 81 8 84 8 8 9 91 93 hmaom
1
41 004 005 006 007 008 009 011 012 013
PIPE @2-1/2"SDR 11 45 000 002 003 004 006 007 008 009 010 60
48 000 000 000 001 002 004 005 006 007
2 79 8 82 8 8 8 %0 91 93 humidiyk 41 043 046 048 051 054 057 059 062 065
41 014 015 017 018 019 020 021 022 023 45 036 039 043 046 049 052 055 058 057 80
45 011 013 014 015 016 018 019 020 020 60 48 030 033 035 038 041 044 046 049 052
48 008 010 011 012 013 014 015 017 018
41 049 051 054 056 058 060 062 064 066
45 044 046 048 051 053 055 057 059 061 80
48 038 041 043 045 048 050 052 054 056
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AMERICAS

PIPE@ 12" SDR 11 PIPE@ 4”SDR 17
4 79 81 82 8 8 88 90 91 93 humdiy L 79 8 82 8 8 88 90 91 93 humdy
41 000 001 002 003 004 006 007 008 009 41 015 017 018 019 020 021 022 024 025
45 000 000 000 000 002 003 004 005 006 60 45 013 014 015 016 017 019 020 021 022 60
48 000 000 000 000 000 000 001 002 003 48 009 011 012 013 014 015 017 018 0.9
41 041 043 046 049 052 054 057 060 063 41 052 054 056 059 061 063 066 068 070
45 033 035 038 041 044 046 049 052 055 80 45 046 048 050 053 055 057 060 062 065 80
48 026 029 031 034 037 040 043 045 048 48 040 042 044 047 049 052 054 056 0.59

PIPE@ 14" SDR 11 PIPE® 5”SDR 17
o = 79 81 82 84 86 88 ] 91 93 humidity% . Te 79 81 82 84 86 88 20 91 93 humidity%
41 000 000 000 001 002 003 004 006 007 41 015 016 017 018 019 020 022 023 024
45 000 000 000 000 000 000 001 002 004 60 45 012 013 014 015 017 018 019 020 021 60
48 000 000 000 000 000 000 000 000 001 48 009 010 0411 012 013 015 016 017 018
41 037 040 043 045 048 051 054 056 0.59 41 052 054 057 059 061 064 066 069 071
45 030 033 035 038 041 044 046 049 052 80 45 046 048 050 053 055 057 060 062 065 80
48 023 026 029 031 034 037 040 043 045 48 040 043 045 048 051 054 056 059 062

PIPE@ 16" SDR 11 PIPE@ 6" SDR 17
S 79 8 82 84 8 8 90 91 93 humidiyk < 79 8 8 8 8 8 90 91 93 humidiy
41 000 000 000 000 000 000 001 002 004 41 016 017 018 019 020 021 022 022 023
45 000 000 000 000 000 000 000 000 001 60 45 013 015 015 017 018 019 020 020 022 60
48 000 000 000 000 000 000 000 000 0.00 48 011 012 013 014 015 017 018 019 0.0
41 034 037 040 043 045 048 051 054 056 41 046 048 050 052 053 055 057 058 060
45 028 030 033 036 039 041 044 047 050 80 45 041 043 045 047 048 050 052 054 056 80
48 020 023 026 029 031 034 037 040 043 48 036 038 040 042 044 045 047 049 052

SDR 17 PIPE@8”SDR 17

L 79 8 82 8 8 8 90 91 93 humids
PIPE@ 2" SDR 17 41 016 017 018 019 020 021 022 023 024
45 013 014 015 016 017 018 020 020 022 60
»° 79 8 82 8 8 8 90 91 93 humidiyk 48 010 011 013 014 015 016 017 0.18 0.19
41 017 018 019 020 021 022 024 025 026 41 047 049 051 053 055 057 059 061 063
45 014 015 016 017 019 020 021 022 023 60 45 042 044 046 048 050 052 054 056 058 80
48 011 012 013 014 015 017 018 019 020 48 037 039 041 043 045 047 049 051 053
41 050 053 055 057 060 062 065 067 069
45 045 047 050 052 054 057 059 061 064 80
48 039 042 044 046 049 051 054 056 058 PIPE@ 10”SDR 17
L 79 8 82 8 8 8 90 91 93 humdtss
PIPE @ 2-1/2" SDR 17 41 015 017 018 019 020 021 022 023 024
45 013 014 015 016 017 018 019 020 021 60
S 79 8 82 84 8 8 90 91 93 humidiyk 48 010 0.11 012 013 015 016 0.17 018 0.19
41 016 017 019 020 021 022 023 024 026 41 048 050 052 054 056 058 060 062 064
45 013 015 016 017 018 019 020 022 023 60 45 043 045 047 049 051 053 055 057 059 80
48 010 011 013 014 015 016 017 019 020 48 037 040 042 044 046 048 050 052 054
41 051 054 056 058 061 063 065 068 070
45 046 048 050 053 055 057 060 062 065 80
48 040 043 045 047 050 052 054 057 059 PIPE@12"SDR17
79 81 82 84 8 8 90 91 93 humdi
PIPE@3”SDR 17 41 015 016 017 019 020 020 022 022 024
45 012 013 014 015 017 017 019 020 021 60
S 79 8 82 8 8 8 90 91 93 humidiyk 48 009 011 011 013 014 015 016 017 0.19
41 016 017 018 019 020 022 023 024 025 41 048 050 052 054 056 058 060 062 064
45 013 014 015 017 018 019 020 021 022 60 45 043 045 048 050 052 054 056 058 060 80
48 010 011 012 013 015 016 017 018 0.19 48 038 040 042 044 046 048 050 052 055

41 052 054 056 059 061 063 066 068 070
45 046 048 050 053 055 057 060 062 065 80
48 040 042 044 047 049 052 054 056 059

PP-RCT Piping Systems 85



NIRON

PIPEQ 14" SDR 17

® 79 81 82 84 8 88 90 91 93 humidk

41 014 015 017 018 019 020 021 022 023

45 011 013 014 015 016 018 019 020 020 60

48 008 0.10 0.11 012 013 014 015 0.17 0.18

41 049 051 054 056 058 060 062 064 0.66

45 044 046 048 051 053 055 057 059 061 80

48 038 041 043 045 048 050 052 054 056
PIPE@ 16" SDR 17

- T 79 81 82 84 86 88 90 91 93 humidity%

41 013 015 016 017 018 019 020 021 022

45 011 012 013 014 015 017 018 0.19 020 60

48 007 009 010 011 012 013 015 016 0.17

41 049 051 054 056 058 060 062 064 0.66

45 043 045 048 050 052 054 056 059 061 80

48 037 040 043 045 047 049 051 053 056
PIPE@ 18”SDR 17

- 79 81 82 84 86 88 90 91 93 humidity%

41 012 013 015 016 017 018 0.19 020 022

45 009 0411 012 013 014 015 017 018 0.19 60

48 006 007 009 010 011 012 013 015 0.16

41 049 051 054 056 058 061 063 065 067

45 043 045 048 050 052 055 057 059 062 80

48 037 039 042 044 046 049 051 054 056
PIPE®20”SDR 17

T 79 81 82 84 86 88 90 91 93 humidity%

41 011 013 014 015 016 017 019 020 021

45 008 009 011 012 013 014 015 017 0.18 60

48 005 006 007 009 010 011 032 013 015

41 049 051 054 056 058 061 063 065 067

45 043 045 048 050 052 055 057 059 062 80

48 037 039 042 044 046 049 051 054 056
PIPE@22"SDR 17

® 79 81 82 8 8 88 90 91 93 humidk

41 009 010 011 013 014 015 036 0.17 0.19

45 006 007 008 009 011 012 013 014 016 60

48 003 004 005 006 007 009 010 011 013

41 047 050 052 054 057 059 061 064 0.66

45 041 044 046 048 051 053 056 058 0.60 80

48 035 038 040 043 045 047 050 0.52 055
PIPE@ 24" SDR 17

T 79 81 82 84 86 88 90 Ell 93 humidity%

41 007 008 009 010 011 013 014 015 0.16

45 004 005 006 007 008 009 011 012 013 60

48 000 002 003 004 006 007 008 009 0.10

41 045 048 051 053 056 058 060 063 065

45 039 042 044 047 049 052 054 057 059 80

48 032 035 038 041 043 046 048 051 054
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP vs. FLOW RATE

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
1 Iz” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 7.3 1/2 Inch P_ipe 1/2 Inch Ripe 1/2 Inch Bipe
SDR 7.3, 0.787 inch OD, SDR 7.3, 0.787 inch OD, SDR 7.3, 0.787 inch OD,
0.57inch ID 0.57inch ID 0.57 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (f100ft) | (psiF00fh) (ft/sec) (fr100ft) | (psir100fh) (ft/sec) (ftr100fty | (psir00ft)
0.5 0.62 0.42 0.18 0.62 0.42 0.18 0.62 0.42 0.18
1 1.25 1.50 0.65 1.25 1.50 0.65 1.25 1.50 0.65
1.5 1.87 317 1.37 1.87 3.17 1.37 1.87 3.17 1.37
2 2.50 5.40 2.34 2.50 5.40 2.34 2.50 5.40 2.34
2.5 3.12 8.16 3.53 3.12 8.16 3.53 3.12 8.16 3.53
3 3.75 11.44 4,95 3.75 11.44 4,95 3.75 11.44 4,95
15 4.37 15.21 6.59 4.37 15.21 6.59 4.37 15.21 6.59
4 5.00 19.47 8.43 5.00 19.47 8.43 5.00 19.47 8.43
4.5 5.62 24.21 10.48 5.62 24.21 10.48 5.62 24.21 10.48
5 6.25 29.42 12.74 6.25 29.42 12.74 6.25 29.42 12.74
bib 6.87 35.10 15.20 6.87 35.10 15.20 6.87 35.10 15.20
6 7.50 41.23 17.85 7.50 41.23 17.85 7.50 41.23 17.85
6.5 8.12 47.81 20.70 8.12 47.81 20.70 8.12 47.81 20.70
7 8.75 54.83 23.74 8.75 54.83 23.74 8.75 54.83 23.74
7.5 9.37 62.30 26.97 9.37 62.30 26.97 9.37 62.30 26.97
8 10.00 70.20 30.40 10.00 70.20 30.40 10.00 70.20 30.40
8.5 10.62 78.53 34.00 10.62 78.53 34.00 10.62 78.53 34.00
9 11.25 87.29 37.80 11.25 87.29 37.80 11.25 87.29 37.80
9.5 11.87 96.47 44.77 11.87 96.47 a1.77 11.87 96.47 41.77
10 12.50 106.07 45.93 12.50 106.07 45.93 12.50 106.07 45.93
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
3 I 1) (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 7.3 3/4 Inch Eipe 3/4 Inch Pipe 3/4 Inch Pipe
SDR 7.3, 0.98 inch OD, SDR 7.3, 0.98 inch OD, SDR 7.3, 0.98 inch 0D,
0.71 inch ID 0.71 inch ID 0.71inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (ft/100ft) (psi/100ft) (ft/sec) (ft/100ft) (psiF100ft) (ft/sec) (ft/100ft) (psi/100ft)
1 0.80 0.51 0.22 0.80 0.51 0.22 0.80 0.51 0.22
1.5 1.20 1.07 0.46 1.20 1.07 0.46 1.20 1.07 0.46
2 1.60 1.82 0.79 1.60 1.82 0.79 1.60 1.82 0.79
2.5 2.00 2.75 1.19 2.00 2.75 1.19 2.00 2.75 1.19
3 2.40 3.86 1.67 2.40 3.86 1.67 2.40 3.86 1.67
3.5 2.80 5.13 2.22 2.80 5.13 2.22 2.80 5.13 2.22
4 3.20 6.57 2.84 3.20 6.57 2.84 3.20 6.57 2.84
4.5 3.60 8.17 3.54 3.60 8.17 3.54 3.60 8.17 3.54
5 4.00 9.93 4.30 4.00 9.93 4.30 4.00 9.93 4.30
5.5 4.40 11.84 5.13 4.40 11.84 5.13 4.40 11.84 513
6 4.80 13.91 6.02 4.80 13.91 6.02 4.80 13.91 6.02
6.5 5.20 16.13 6.98 5.20 16.13 6.98 5.20 16.13 6.98
7 5.60 18.50 8.01 5.60 18.50 8.01 5.60 18.50 8.01
7.5 6.00 21.01 9.10 6.00 21.01 9.10 6.00 21.01 9.10
8 6.40 23.68 10.25 6.40 23.68 10.25 6.40 23.68 10.25
8.5 6.80 26.49 11.47 6.80 26.49 11.47 6.80 26.49 11.47
9 7.20 29.44 12.75 7.20 29.44 12.75 7.20 29.44 12.75
10 8.00 35.78 15.49 8.00 35.78 15.49 8.00 35.78 15.49
11 8.80 4268 | 18.48 8.80 4268 | 18.48 8.80 4268 | 18.48
12 9.60 50.13 | 21.71 9.60 50.13 | 21.71 9.60 50.13 | 21.71
13 10.40 58.14 25.17 10.40 58.14 25.17 10.40 58.14 25.17
14 11.20 66.68 28.87 11.20 66.68 28.87 11.20 66.68 28.87
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VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
1 1) (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 7.3 1 Inch Pipe 1 Inch Pipe 1 Inch Pipe
SDR 7.3, 1.26 inch OD, SDR 7.3, 1.26/inch OD, SDR 7.3, 1.26/inch OD,
0.98inch ID 0.98inch ID 0.98inch ID

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP

(gpm) (f/sec) ({100 | (sinoofy | - (tisec) f100f) | (osirt00fy | (ftisec) (f100f) | (psirt00fy
2 0.98 0.55 0.24 0.98 0.55 0.24 0.98 0.55 0.24
3 1.46 1.16 0.50 1.46 1.16 0.50 1.46 1.16 0.50
4 1.95 1.97 0.85 1.95 1.97 0.85 1.95 1.97 0.85
5 2.44 2.98 1.29 2.44 2.98 1.29 2.44 2.98 1.29
6 2.93 418 1.81 2.93 418 1.81 2.93 418 1.81
7 3.42 5.56 2.41 3.42 5.56 2.41 3.42 5.56 2.41
8 3.90 7.12 3.08 3.90 7.12 3.08 3.90 7.12 3.08
9 4.39 8.85 3.83 4.39 8.85 3.83 4.39 8.85 3.83
10 4.88 10.75 4.66 4.88 10.75 4.66 4.88 10.75 4.66
1 5.37 12.83 5.55 5.37 12.83 5.55 5.37 12.83 5.55
12 5.86 15.07 6.52 5.86 15.07 6.52 5.86 15.07 6.52
13 6.35 17.47 7.57 6.35 17.47 7.57 6.35 17.47 7.57
14 6.83 20.04 8.68 6.83 20.04 8.68 6.83 20.04 8.68
15 7.32 22.77 9.86 7.32 22.77 9.86 7.32 22.77 9.86
16 7.81 25.65 11.11 7.81 25.65 11.11 7.81 25.65 11.11
17 8.30 28.70 12.43 8.30 28.70 12.43 8.30 28.70 12.43
18 8.79 31.90 13.81 8.79 31.90 13.81 8.79 31.90 13.81
19 9.27 35.26 15.27 9.27 35.26 15.27 9.27 35.26 15.27
20 9.76 38.77 16.79 9.76 38.77 16.79 9.76 38.77 16.79
21 10.25 42.43 18.37 10.25 42.43 18.37 10.25 42.43 18.37
22 10.74 46.24 20.02 10.74 46.24 20.02 10.74 46.24 20.02
23 11.23 50.20 21.74 11.23 50.20 21.74 11.23 50.20 21.74
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
11/ 5y (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
4
SDR 7.3 1%4 Inch Pipe 1%4 Inch Pipe 1% Inch Pipe
' SDR 7.3, 1.57 inch OD, SDR 7.3, 1.57 inch OD, SDR 7.3, 1.57 inch OD,
114 inch ID 114 inch ID 114 inch ID

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP

(gpm) (ft/sec) (ft/100ft) (psi/100ft) (ft/sec) (ft/100ft) (psi/100ft) (ft/sec) (ft/100ft) (psi/100ft)
5 1.56 1.01 0.44 1.56 1.01 0.44 1.56 1.01 0.44
6 1.87 1.41 0.61 1.87 1.41 0.61 1.87 1.41 0.61
7 2.19 1.88 0.81 2.19 1.88 0.81 2.19 1.88 0.81
8 2.50 2.40 1.04 2.50 2.40 1.04 2.50 2.40 1.04
9 2.81 2.98 1.29 2.81 2.98 1.29 2.81 2.98 1.29
10 3.12 3.63 1.57 3.12 3.63 1.57 3.12 3.63 1.57
11 3.44 4.33 1.87 3.44 4.33 1.87 3.44 4.33 1.87
12 3.75 5.08 2.20 3.75 5.08 2.20 3.75 5.08 2.20
13 4.06 5.89 2.55 4.06 5.89 2.55 4.06 5.89 2.55
14 4,37 6.76 2.93 4,37 6.76 2.93 4,37 6.76 2.93
15 4.69 7.68 3.33 4.69 7.68 3.33 4.69 7.68 3.33
20 6.25 13.08 5.66 6.25 13.08 5.66 6.25 13.08 5.66
21 6.56 14.31 6.20 6.56 14.31 6.20 6.56 14.31 6.20
22 6.87 15.60 6.75 6.87 15.60 6.75 6.87 15.60 6.75
23 7.18 16.93 7.33 7.18 16.93 7.33 7.18 16.93 7.33
24 7.50 18.32 7.93 7.50 18.32 7.93 7.50 18.32 7.93
25 7.81 19.76 8.56 7.81 19.76 8.56 7.81 19.76 8.56
26 8.12 21.25 9.20 8.12 21.25 9.20 8.12 21.25 9.20
27 8.43 22.78 9.87 8.43 22.78 9.87 8.43 22.78 9.87
28 8.75 24.37 10.55 8.75 24.37 10.55 8.75 24.37 10.55
29 9.06 26.00 11.26 9.06 26.00 11.26 9.06 26.00 11.26
30 9.37 27.69 11.99 9.37 27.69 11.99 9.37 27.69 11.99
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VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

AMERICAS

NIRON CLIMA NIRON FG RED NIRON BLUE
11/ 9y (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
2
SDR 7.3 1%2 Inch Pipe 1%2 Inch Pipe 1%2 Inch Pipe
' SDR 7.3, 1.97 inch OD, SDR 7.3, 1.97 inch OD, SDR 7.3, 1.97 inch OD,
1.43inch ID 1.43inch ID 1.43inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (ft/100ft) (psi/100ft) (ft/sec) (ft/100ft) (psi/100ft) (ft/sec) (ft/100ft) (psi/100ft)
5 1.00 0.34 0.15 1.00 0.34 0.15 1.00 0.34 0.15
6 1.20 0.48 0.21 1.20 0.48 0.21 1.20 0.48 0.21
7 1.40 0.63 0.27 1.40 0.63 0.27 1.40 0.63 0.27
8 1.60 0.81 0.35 1.60 0.81 0.35 1.60 0.81 0.35
9 1.80 1.01 0.44 1.80 1.01 0.44 1.80 1.01 0.44
10 2.00 1.22 0.53 2.00 1.22 0.53 2.00 1.22 0.53
11 2.20 1.46 0.63 2.20 1.46 0.63 2.20 1.46 0.63
12 2.40 1.71 0.74 2.40 1.71 0.74 2.40 1.71 0.74
13 2.60 1.99 0.86 2.60 1.99 0.86 2.60 1.99 0.86
14 2.80 2.28 0.99 2.80 2.28 0.99 2.80 2.28 0.99
15 3.00 2.59 1.12 3.00 2.59 1.12 3.00 2.59 1.12
20 4.00 441 1.91 4.00 4.41 1.91 4.00 4.4 1.91
21 4.20 4.83 2.09 4.20 4.83 2.09 4.20 4.83 2.09
22 4.40 5.26 2.28 4.40 5.26 2.28 4.40 5.26 2.28
23 4.60 5.71 2.47 4.60 5.71 2.47 4.60 5.71 2.47
24 4.80 6.18 2.68 4.80 6.18 2.68 4.80 6.18 2.68
25 5.00 6.67 2.89 5.00 6.67 2.89 5.00 6.67 2.89
30 6.00 9.34 4,04 6.00 9.34 4.04 6.00 9.34 4.04
85 7.00 12.42 5.38 7.00 12.42 5.38 7.00 12.42 5.38
40 8.00 15.90 6.89 8.00 15.90 6.89 8.00 15.90 6.89
45 9.00 19.77 8.56 9.00 19.77 8.56 9.00 19.77 8.56
50 10.00 24.03 10.40 10.00 24.03 10.40 10.00 24.03 10.40
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
2” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 7.3 2 Inch Pipe 2 Inch Pipe 2 Inch Pipe
SDR 7.3, 2.48 inch OD, SDR 7.3, 2.48 inch OD, SDR 7.3, 2.48 inch OD,
1.801inch ID 1.801inch ID 1.80inch ID

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (ft/100f) (psi/100ft) (ft/sec) (f/100ft) (psi/100ft) (ft/sec) (ft/100ft) (psi/100ft)
10 1.26 0.40 0.17 1.26 0.40 0.17 1.26 0.40 0.17
11 1.39 0.47 0.21 1.39 0.47 0.21 1.39 0.47 0.21
12 1.51 0.56 0.24 1.51 0.56 0.24 1.51 0.56 0.24
13 1.64 0.65 0.28 1.64 0.65 0.28 1.64 0.65 0.28
14 1.76 0.74 0.32 1.76 0.74 0.32 1.76 0.74 0.32
15 1.89 0.84 0.36 1.89 0.84 0.36 1.89 0.84 0.36
20 2.52 1.43 0.62 2.52 1.43 0.62 2.52 1.43 0.62
25 3.15 2.16 0.94 3.15 2.16 0.94 3.15 2.16 0.94
30 3.78 3.03 1.31 3.78 3.03 1.31 3.78 3.03 1.31
35 4.41 4.03 1.75 4.41 4.03 1.75 4.41 4.03 1.75
40 5.04 5.16 2.23 5.04 5.16 2.23 5.04 5.16 2.23
45 5.67 6.42 2.78 5.67 6.42 2.78 5.67 6.42 2.78
50 6.30 7.80 3.38 6.30 7.80 3.38 6.30 7.80 3.38
55 6.93 9.30 4.03 6.93 9.30 4.03 6.93 9.30 4.03
60 7.56 10.92 473 7.56 10.92 473 7.56 10.92 473
65 8.19 12.67 5.49 8.19 12.67 5.49 8.19 12.67 5.49
70 8.82 14.53 6.29 8.82 14.53 6.29 8.82 14.53 6.29
75 9.44 16.51 7.15 9.44 16.51 7.15 9.44 16.51 7.15
80 10.07 18.60 8.05 10.07 18.60 8.05 10.07 18.60 8.05
85 10.70 20.81 9.01 10.70 20.81 9.01 10.70 20.81 9.01
90 11.33 2313 10.02 11.33 2313 10.02 11.33 2313 10.02
100 12.59 28.11 12.17 12.59 28.11 1217 12.59 28.11 12.17
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
21/2 9y (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 7.3 2%2Inch Pipe 22 Inch Ripe 2%2Inch Pipe
SDR 7.3, 2.95 inch OD, SDR 7.3, 2.95 inch OD, SDR 7.3, 2.95inch OD,
2.14inch ID 214 inch ID 214 1inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (00 | (psitoof) | - (ftisec) (fr00f) | (psirt00fy | - (ftisec) (f100f) | (psirtoofy
10 0.89 0.17 0.07 0.89 0.17 0.07 0.89 0.17 0.07
1 0.98 0.20 0.09 0.98 0.20 0.09 0.98 0.20 0.09
12 1.07 0.24 0.10 1.07 0.24 0.10 1.07 0.24 0.10
13 1.16 0.28 0.12 1.16 0.28 0.12 1.16 0.28 0.12
14 1.24 0.32 0.14 1.24 0.32 0.14 1.24 0.32 0.14
15 1.33 0.36 0.16 1.33 0.36 0.16 1.33 0.36 0.16
20 1.78 0.61 0.27 1.78 0.61 0.27 1.78 0.61 0.27
25 2.22 0.93 0.40 2.22 0.93 0.40 2.22 0.93 0.40
30 2.67 1.30 0.56 2.67 1.30 0.56 2.67 1.30 0.56
35 3.1 1.72 0.75 3.11 1.72 0.75 311 1.72 0.75
40 3.55 2.21 0.96 3.55 2.21 0.96 3.55 2.21 0.96
45 4.00 2.74 119 4.00 2.74 1.19 4.00 2.74 1.19
50 4.44 3.34 1.44 4.44 3.34 1.44 4.44 3.34 1.44
95 4.89 3.98 1.72 4.89 3.98 1.72 4.89 3.98 1.72
60 5.33 4.67 2.02 5.33 4.67 2.02 5.33 4.67 2.02
65 5.78 5.42 2.35 5.78 5.42 2.35 5.78 5.42 2.35
70 6.22 6.22 2.69 6.22 6.22 2.69 6.22 6.22 2.69
75 6.66 7.06 3.06 6.66 7.06 3.06 6.66 7.06 3.06
80 7.1 7.96 3.45 7.1 7.96 3.45 7.1 7.96 3.45
90 8.00 9.90 4.28 8.00 9.90 4.28 8.00 9.90 4.28
100 8.89 12.02 5.21 8.89 12.02 5.21 8.89 12.02 5.21
120 10.66 16.85 7.30 10.66 16.85 7.30 10.66 16.85 7.30
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
3” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 7.3 3inch Pipe 3 Inch Pipe 3iInch Pipe
SDR 7.3, 3.54 inch OD, SDR 7.3, 3.54 inch OD, SDR 7.3, 3.54 inch 0D,
2.57inch ID 2.57inch ID 2.571nch ID

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (ft/100ft) (psi/100ft) (ft/sec) (ft/100ft) (psi/100ft) (ft/sec) (ft/100f) (psi/100ft)
20 1.23 0.25 0.11 1.23 0.25 0.11 1.23 0.25 0.11
21 1.30 0.28 0.12 1.30 0.28 0.12 1.30 0.28 0.12
22 1.36 0.30 0.13 1.36 0.30 0.13 1.36 0.30 0.13
23 1.42 0.33 0.14 1.42 0.33 0.14 1.42 0.33 0.14
24 1.48 0.35 0.15 1.48 0.35 0.15 1.48 0.35 0.15
25 1.54 0.38 0.16 1.54 0.38 0.16 1.54 0.38 0.16
30 1.85 0.53 0.23 1.85 0.53 0.23 1.85 0.53 0.23
35 2.16 0.71 0.31 2.16 0.71 0.31 2.16 0.71 0.31
40 2.47 0.91 0.39 2.47 0.91 0.39 2.47 0.91 0.39
45 2.78 113 0.49 2.78 113 0.49 2.78 113 0.49
50 3.09 1.37 0.59 3.09 1.37 0.59 3.09 1.37 0.59
60 3.70 1.92 0.83 3.70 1.92 0.83 3.70 1.92 0.83
70 4.32 2.56 1.11 4.32 2.56 1.11 4.32 2.56 1.11
80 4,94 3.27 1.42 4,94 3.27 1.42 4,94 3.27 1.42
90 5.55 4.07 1.76 5.55 4.07 1.76 5.55 4.07 1.76
100 6.17 4.95 2.14 6.17 4.95 2.14 6.17 4.95 2.14
110 6.79 5.90 2.56 6.79 5.90 2.56 6.79 5.90 2.56
120 7.40 6.93 3.00 7.40 6.93 3.00 7.40 6.93 3.00
140 8.64 9.22 3.99 8.64 9.22 3.99 8.64 9.22 3.99
160 9.87 11.81 5.1 9.87 11.81 5.11 9.87 11.81 511
180 11.11 14.68 6.36 11.11 14.68 6.36 11.11 14.68 6.36
200 12.34 17.84 7.72 12.34 17.84 7.72 12.34 17.84 7.72

94 PP-RCT Piping Systems



VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

AMERICAS

NIRON CLIMA NIRON FG RED NIRON BLUE
4” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 7.3 4 Inch Pipe 4 Inch Pipe 4 Inch Pipe
SDR 7.3, 4.33 inch OD, SDR 7.3, 4.33 inch OD, SDR 7.3, 4.33 inch OD,
3.14 inch ID 3.14inch ID 3.14 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (f/1007) | (psir100ft) (ft/sec) (ft/100ft) | (psir00ft (ft/sec) (ft/100ft) | (psir00ft
20 0.83 0.09 0.04 0.83 0.09 0.04 0.83 0.09 0.04
25 1.03 0.14 0.06 1.03 0.14 0.06 1.03 0.14 0.06
30 1.24 0.20 0.09 1.24 0.20 0.09 1.24 0.20 0.09
40 1.65 0.34 0.15 1.65 0.34 0.15 1.65 0.34 0.15
50 2.07 0.52 0.22 2.07 0.52 0.22 2.07 0.52 0.22
60 2.48 0.72 0.31 248 0.72 0.31 248 0.72 0.31
70 2.89 0.96 0.42 2.89 0.96 0.42 2.89 0.96 0.42
80 3.30 1.23 0.53 3.30 1.23 0.53 3.30 1.23 0.53
90 3.72 1.53 0.66 3.72 1.53 0.66 3.72 1.53 0.66
100 413 1.86 0.81 413 1.86 0.81 413 1.86 0.81
110 4,54 2.22 0.96 454 2.22 0.96 4.54 2.22 0.96
120 4,96 2.61 113 4,96 2.61 113 4.96 2.61 113
130 5.37 3.03 1.31 5.37 3.03 1.31 5.37 3.03 1.31
140 5.78 3.47 1.50 5.78 3.47 1.50 5.78 3.47 1.50
150 6.20 3.94 1.71 6.20 3.94 1.71 6.20 3.94 1.71
160 6.61 4.44 1.92 6.61 444 1.92 6.61 444 1.92
170 7.02 4.97 2.15 7.02 4,97 2.15 7.02 497 2.15
180 7.44 5.52 2.39 7.44 5.52 2.39 7.44 5.52 2.39
190 7.85 6.11 2.64 7.85 6.11 2.64 7.85 6.11 2.64
200 8.26 6.71 2.91 8.26 6.71 2.91 8.26 6.71 2.91
225 9.29 8.35 3.61 9.29 8.35 3.61 9.29 8.35 3.61
250 10.33 10.14 4.39 10.33 10.14 4.39 10.33 10.14 4.39
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
5” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 7.3 5Inch Pipe 5Inch Pipe 5Inch Pipe
SDR 7.3, 4.92 inch OD, SDR 7.3, 4.92 inch OD, SDR 7.3, 4.92 inch OD,
3.57inch 1D 3.57inch 1D 3.57inch ID

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (ft/100f) (psi/100ft) (ft/sec) (f/100ft) (psi/100ft) (ft/sec) (ft/100ft) (psi/100ft)
40 1.28 0.18 0.08 1.28 0.18 0.08 1.28 0.18 0.08
50 1.60 0.28 0.12 1.60 0.28 0.12 1.60 0.28 0.12
60 1.92 0.39 0.17 1.92 0.39 0.17 1.92 0.39 0.17
70 2.24 0.52 0.22 2.24 0.52 0.22 2.24 0.52 0.22
80 2.56 0.66 0.29 2.56 0.66 0.29 2.56 0.66 0.29
90 2.88 0.82 0.36 2.88 0.82 0.36 2.88 0.82 0.36
100 3.20 1.00 0.43 3.20 1.00 0.43 3.20 1.00 0.43
110 3.52 1.19 0.52 3.52 1.19 0.52 3.52 1.19 0.52
120 3.84 1.40 0.61 3.84 1.40 0.61 3.84 1.40 0.61
130 416 1.62 0.70 416 1.62 0.70 4.16 1.62 0.70
140 4.48 1.86 0.81 4.48 1.86 0.81 4.48 1.86 0.81
150 4.80 2.12 0.92 4.80 2.12 0.92 4.80 2.12 0.92
160 5.12 2.38 1.03 5.12 2.38 1.03 5.12 2.38 1.03
170 5.44 2.67 115 5.44 2.67 1.15 5.44 2.67 115
180 5.76 2.96 1.28 5.76 2.96 1.28 5.76 2.96 1.28
190 6.08 3.28 1.42 6.08 3.28 1.42 6.08 3.28 1.42
200 6.40 3.60 1.96 6.40 3.60 1.56 6.40 3.60 1.56
220 7.04 4.30 1.86 7.04 4.30 1.86 7.04 4.30 1.86
240 7.68 5.05 2.19 7.68 5.05 2.19 7.68 5.05 2.19
260 8.32 5.85 2.53 8.32 5.85 2.53 8.32 5.85 2.53
280 8.96 6.71 291 8.96 6.71 2.91 8.96 6.71 2.91
300 9.60 7.63 3.30 9.60 7.63 3.30 9.60 7.63 3.30
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VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

AMERICAS

NIRON CLIMA NIRON FG RED NIRON BLUE
6” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 7.3 6 Inch Pipe 6 Inch Pipe 6 Inch Pipe
SDR 7.3, 6.30 inch OD, SDR 7.3, 6.30 inch OD, SDR 7.3, 6.30 inch OD,
4,57 inch ID 4,57 inch 1D 4.57 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (f100f) | (psiriooft (ft/sec) (f100f) | (psirooft (ft/sec) (f100f) | (psirt00ft
80 1.56 0.20 0.09 1.56 0.20 0.09 1.56 0.20 0.09
100 1.95 0.30 0.13 1.95 0.30 0.13 1.95 0.30 0.13
120 2.34 0.42 0.18 2.34 0.42 0.18 2.34 0.42 0.18
140 2.73 0.56 0.24 2.73 0.56 0.24 2.73 0.56 0.24
160 3.12 0.72 0.31 3.12 0.72 0.31 3.12 0.72 0.31
180 3.51 0.89 0.39 3.51 0.89 0.39 3.51 0.89 0.39
200 3.90 1.08 0.47 3.90 1.08 0.47 3.90 1.08 0.47
220 4.30 1.29 0.56 4.30 1.29 0.56 4.30 1.29 0.56
240 4.69 1.52 0.66 4.69 1.52 0.66 4.69 1.52 0.66
260 5.08 1.76 0.76 5.08 1.76 0.76 5.08 1.76 0.76
280 5.47 2.02 0.87 5.47 2.02 0.87 5.47 2.02 0.87
300 5.86 2.29 0.99 5.86 2.29 0.99 5.86 2.29 0.99
320 6.25 2.58 112 6.25 2.58 1.12 6.25 2.58 1.12
340 6.64 2.89 1.25 6.64 2.89 1.25 6.64 2.89 1.25
360 7.03 3.21 1.39 7.03 3.21 1.39 7.03 3.21 1.39
380 7.42 3.55 1.54 7.42 3.55 1.54 7.42 3.55 1.54
400 7.81 3.90 1.69 7.81 3.90 1.69 7.81 3.90 1.69
425 8.30 437 1.89 8.30 437 1.89 8.30 437 1.89
450 8.79 4.85 210 8.79 4.85 2.10 8.79 4.85 2.10
475 9.27 5.36 2.32 9.27 5.36 2.32 9.27 5.36 2.32
500 9.76 5.90 2.55 9.76 5.90 2.55 9.76 5.90 2.55
525 10.25 6.45 2.79 10.25 6.45 2.79 10.25 6.45 2.79
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
1 5y (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 9 1Inch Bipe 1 Inch Bipe 1 Inch Eipe
SDR 9, 1.26 inch OD, SDR 9, 1.26 inch OD, SDR 9, 1.26 inch OD,
0.98 inch ID 0.98 inch ID 0.98inch 1D

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP

(apm) (f/sec) (1007 | (psitoof) |  (ftisec) (f100f) | (psiroofy | (fusec) (f100f) | (psirtoofy
2 0.85 0.39 0.17 0.85 0.39 0.17 0.85 0.39 0.17
3 1.28 0.83 0.36 1.28 0.83 0.36 1.28 0.83 0.36
4 1.70 1.41 0.6 1.70 1.41 0.61 1.70 1.41 0.61
5 2.13 2.13 0.92 213 2.13 0.92 2.13 213 0.92
6 2.55 2.99 1.29 2.55 2.99 1.29 2.55 2.99 1.29
7 2.98 3.98 1.72 2.98 3.98 1.72 2.98 3.98 1.72
8 3.40 5.09 2.20 3.40 5.09 2.20 3.40 5.09 2.20
9 3.83 6.33 2.74 3.83 6.33 2.74 3.83 6.33 2.74
10 4.25 7.69 3.33 4.25 7.69 3.33 4.25 7.69 3.33
1 4.68 9.17 3.97 4.68 9.17 3.97 4.68 9.17 3.97
12 5.10 10.77 4.67 510 10.77 4.67 5.10 10.77 4.67
13 5.53 12.49 5.41 5.53 12.49 541 5.53 12.49 5.41
14 5.95 14.33 6.20 5.95 14.33 6.20 5.95 14.33 6.20
15 6.38 16.28 7.05 6.38 16.28 7.05 6.38 16.28 7.05
16 6.80 18.35 7.94 6.80 18.35 7.94 6.80 18.35 7.94
17 7.23 20.52 8.89 7.23 20.52 8.89 7.23 20.52 8.89
18 7.66 22.81 9.88 7.66 22.81 9.88 7.66 22.81 9.88
19 8.08 25.21 10.92 8.08 25.21 10.92 8.08 25.21 10.92
20 8.51 27.72 12.00 8.51 21.72 12.00 8.51 21.72 12.00
21 8.93 30.34 13.14 8.93 30.34 13.14 8.93 30.34 13.14
22 9.36 33.07 14.32 9.36 33.07 14.32 9.36 33.07 14.32
23 9.78 35.90 15.55 9.78 35.90 15.55 9.78 35.90 15.55
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
11/4 5y (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 9 1% Inch ‘Pipe 1% Inch IPipe 1% Inch IPipe
SDR 9, 1.57 inch OD, SDR 9, 1.57 inch OD, SDR 9, 1.57 inch OD,
1.22 inch ID 1.22inch ID 1.22 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (f100f) | (psirt00ft (ft/sec) (f100f) | (psir00ft (ft/sec) (f100f) | (psirtooft
5 1.36 0.72 0.31 1.36 0.72 0.31 1.36 0.72 0.31
6 1.63 1.01 0.44 1.63 1.01 0.44 1.63 1.01 0.44
7 1.91 1.34 0.58 1.91 1.34 0.58 1.91 1.34 0.58
8 2.18 1.72 0.74 2.18 1.72 0.74 2.18 1.72 0.74
9 2.45 213 0.92 2.45 213 0.92 2.45 2.13 0.92
10 2.72 2.59 1.12 2.72 2.59 112 2.72 2.59 112
11 2.99 3.09 1.34 2.99 3.09 1.34 2.99 3.09 1.34
12 3.27 3.63 1.57 3.27 3.63 1.57 3.27 3.63 1.57
13 3.54 4.21 1.82 3.54 4.21 1.82 3.54 421 1.82
14 3.81 4.83 2.09 3.81 4.83 2.09 3.81 4.83 2.09
15 4.08 5.49 2.38 4.08 5.49 2.38 4.08 5.49 2.38
20 5.44 9.35 4.05 5.44 9.35 4.05 5.44 9.35 4.05
21 5.72 10.23 4.43 5.72 10.23 443 5.72 10.23 4.43
22 5.99 11.15 4.83 5.99 11.15 4.83 5.99 11.15 4.83
23 6.26 12.11 5.24 6.26 12.11 5.24 6.26 12.11 5.24
24 6.53 13.10 5.67 6.53 13.10 5.67 6.53 13.10 5.67
25 6.80 1413 6.12 6.80 1413 6.12 6.80 1413 6.12
27.5 7.49 16.85 7.30 7.49 16.85 7.30 7.49 16.85 7.30
30 8.17 19.80 8.57 8.17 19.80 8.57 8.17 19.80 8.57
32.5 8.85 22.96 9.94 8.85 22.96 9.94 8.85 22.96 9.94
35 9.53 26.33 11.40 9.53 26.33 11.40 9.53 26.33 11.40
40 10.89 33.71 14.60 10.89 33.71 14.60 10.89 33.71 14.60

PP-RCT Piping Systems 929



NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
11/2 9y (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 9 1%2Inch ‘Pipe 1%2Inch IPipe 1%21Inch IPipe
SDR 9, 1.97 inch OD, SDR 9, 1.97 inch OD, SDR 9, 1.97 inch OD,
1.53 inch ID 1.53 inch ID 1.53 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (f100f) | (psirtooft (ft/sec) (f100f) | (psirooft (ft/sec) (f100f) | (psirtooft
6 1.05 0.34 0.15 1.05 0.34 0.15 1.05 0.34 0.15
7 1.22 0.45 0.20 1.22 0.45 0.20 1.22 0.45 0.20
9 1.57 0.72 0.31 1.57 0.72 0.31 1.57 0.72 0.31
10 1.74 0.88 0.38 1.74 0.88 0.38 1.74 0.88 0.38
11 1.92 1.04 0.45 1.92 1.04 0.45 1.92 1.04 0.45
12 2.09 1.23 0.53 2.09 1.23 0.53 2.09 1.23 0.53
13 2.26 1.42 0.62 2.26 1.42 0.62 2.26 1.42 0.62
14 2.44 1.63 0.71 2.44 1.63 0.71 2.44 1.63 0.71
15 2.61 1.85 0.80 2.61 1.85 0.80 2.61 1.85 0.80
16 2.79 2.09 0.90 2.79 2.09 0.90 2.79 2.09 0.90
17 2.96 2.34 1.01 2.96 2.34 1.01 2.96 2.34 1.01
18 3.14 2.60 1.12 3.14 2.60 112 3.14 2.60 112
19 3.31 2.87 1.24 3.31 2.87 1.24 3.31 2.87 1.24
20 3.48 315 1.37 3.48 3.15 1.37 3.48 3.15 1.37
25 4.36 4.77 2.06 4.36 4.77 2.06 4.36 477 2.06
30 5.23 6.68 2.89 5.23 6.68 2.89 5.23 6.68 2.89
35 6.10 8.88 3.85 6.10 8.88 3.85 6.10 8.88 3.85
40 6.97 11.37 4,92 6.97 11.37 4,92 6.97 11.37 4,92
45 7.84 1414 6.12 7.84 1414 6.12 7.84 1414 6.12
50 8.71 17.18 7.44 8.71 17.18 7.44 8.71 17.18 7.44
59 9.58 20.50 8.88 9.58 20.50 8.88 9.58 20.50 8.88
60 10.45 24.08 10.43 10.45 24.08 10.43 10.45 24.08 10.43

100 PP-RCT Piping Systems



AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
2” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 9 2 Inch Pipe 2 Inch Bipe 2 Inch Bipe
SDR 9, 2.48 inch OD, SDR 9, 2.48 inch OD, SDR 9, 2.48 inch OD,
1.93inch ID 1.93inch ID 1.931inch ID

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP

(apm) (f/sec) (00 | (psitoof) |  (ftisec) (00t | (psito0fy | - (ftisec) (fr100ft) | (psi/t00ft
10 1.10 0.28 0.12 1.10 0.28 0.12 1.10 0.28 0.12
1 1.21 0.34 0.15 1.21 0.34 0.15 1.21 0.34 0.15
12 1.32 0.40 0.17 1.32 0.40 017 1.32 0.40 0.17
13 1.43 0.46 0.20 1.43 0.46 0.20 1.43 0.46 0.20
14 1.54 0.53 0.23 1.54 0.53 0.23 1.54 0.53 0.23
15 1.65 0.60 0.26 1.65 0.60 0.26 1.65 0.60 0.26
20 2.19 1.02 0.44 2.19 1.02 0.44 2.19 1.02 0.44
25 2.74 1.55 0.67 2.74 1.55 0.67 2.74 1.55 0.67
30 3.29 217 0.94 3.29 2.17 0.94 3.29 2.17 0.94
35 3.84 2.88 1.25 3.84 2.88 1.25 3.84 2.88 1.25
40 4.39 3.69 1.60 4.39 3.69 1.60 4.39 3.69 1.60
45 4.94 459 1.99 4,94 459 1.99 494 4.59 1.99
50 5.49 5.58 2.41 5.49 5.58 2.41 5.49 5.58 2.41
55 6.04 6.65 2.88 6.04 6.65 2.88 6.04 6.65 2.88
60 6.58 7.81 3.38 6.58 7.81 3.38 6.58 7.81 3.38
65 7.13 9.06 3.92 7.13 9.06 3.92 713 9.06 3.92
70 7.68 10.39 4,50 7.68 10.39 4,50 7.68 10.39 4.50
75 8.23 11.81 5.11 8.23 11.81 5.11 8.23 11.81 5.1
80 8.78 13.30 5.76 8.78 13.30 5.76 8.78 13.30 5.76
85 9.33 14.88 6.44 9.33 14.88 6.44 9.33 14.88 6.44
90 9.88 16.54 7.16 9.88 16.54 7.16 9.88 16.54 7.16
100 10.97 20.10 8.70 10.97 20.10 8.70 10.97 20.10 8.70
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
z.yz 1) (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 9 2/2Inch IPipe 2/2Inch Pipe 2/%2Inch IPipe

SDR 9, 2.95 inch OD, SDR 9, 2.95inch OD, SDR 9, 2.95inch OD,
2.301inch 1D 2.301inch 1D 2.30'inch 1D
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (f/sec) ({100 | (psinoof) | (ftisec) f100f) | (osirt00fy | (ftisec) (f100f) | (psist00ft
10 0.77 0.12 0.05 0.77 0.12 0.05 0.77 0.12 0.05
1 0.85 0.14 0.06 0.85 0.14 0.06 0.85 0.14 0.06
12 0.93 0.17 0.07 0.93 017 0.07 0.93 0.17 0.07
13 1.01 0.20 0.09 1.01 0.20 0.09 1.01 0.20 0.09
14 1.08 0.23 0.10 1.08 0.23 0.10 1.08 0.23 0.10
15 1.16 0.26 0.1 1.16 0.26 0.1 1.16 0.26 0.11
20 1.55 0.44 0.19 1.55 0.44 0.19 1.55 0.44 0.19
25 1.94 0.66 0.29 1.94 0.66 0.29 1.94 0.66 0.29
30 2.32 0.93 0.40 2.32 0.93 0.40 2.32 0.93 0.40
35 2.71 1.23 0.53 2.71 1.23 0.53 2.71 1.23 0.53
40 3.10 1.58 0.68 3.10 1.58 0.68 3.10 1.58 0.68
50 3.87 2.39 1.03 3.87 2.39 1.03 3.87 2.39 1.03
60 4.65 3.34 1.45 4.65 3.34 1.45 465 3.34 1.45
70 5.42 4.45 1.92 5.42 4.45 1.92 5.42 4.45 1.92
80 6.19 5.69 2.46 6.19 5.69 2.46 6.19 5.69 2.46
90 6.97 7.08 3.06 6.97 7.08 3.06 6.97 7.08 3.06
100 7.74 8.60 3.72 7.74 8.60 3.72 7.74 8.60 3.72
110 8.52 10.26 4.44 8.52 10.26 444 8.52 10.26 444
120 9.29 12.05 5.22 9.29 12.05 5.22 9.29 12.05 5.22
130 10.07 13.97 6.05 10.07 13.97 6.05 10.07 13.97 6.05
140 10.84 16.02 6.94 10.84 16.02 6.94 10.84 16.02 6.94
150 11.61 18.21 7.88 11.61 18.21 7.88 11.61 18.21 7.88
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
3” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 9 3 Inch Pjpe 3 Inch Pipe 3 Inch Bipe
SDR 9, 3.54 inch OD, SDR 9, 3.54 inch OD, SDR 9, 3.54 inch OD,
2.761inch 1D 2.761inch 1D 2.761nch 1D

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (f/sec) ({100 | (psinoof) | (ftisec) f100f) | (osirt00fy | (ftisec) (f100f) | (psist00ft
20 1.08 0.18 0.08 1.08 0.18 0.08 1.08 0.18 0.08
21 1.13 0.20 0.09 113 0.20 0.09 1.13 0.20 0.09
22 1.18 0.21 0.09 1.18 0.21 0.09 1.18 0.21 0.09
23 1.24 0.23 0.10 1.24 0.23 0.10 1.24 0.23 0.10
24 1.29 0.25 0.11 1.29 0.25 0.11 1.29 0.25 0.11
25 1.34 0.27 0.12 1.34 0.27 0.12 1.34 0.27 0.12
30 1.61 0.38 0.17 1.61 0.38 0.17 1.61 0.38 0.17
35 1.88 0.51 0.22 1.88 0.51 0.22 1.88 0.51 0.22
40 2.15 0.65 0.28 2.15 0.65 0.28 2.15 0.65 0.28
45 2.42 0.81 0.35 2.42 0.81 0.35 2.42 0.81 0.35
50 2.69 0.98 0.43 2.69 0.98 0.43 2.69 0.98 0.43
60 3.23 1.38 0.60 3.23 1.38 0.60 3.23 1.38 0.60
70 3.76 1.83 0.79 3.76 1.83 0.79 3.76 1.83 0.79
80 4.30 2.34 1.01 4.30 2.34 1.01 4.30 2.34 1.01
90 4.84 2.91 1.26 4.84 2.91 1.26 4.84 2.91 1.26
100 5.38 3.54 1.53 5.38 3.54 1.53 5.38 3.54 1.53
110 5.91 4.22 1.83 5.91 4.22 1.83 5.91 422 1.83
120 6.45 4,96 2.15 6.45 4.96 2.15 6.45 4.96 2.15
140 7.53 6.59 2.86 7.53 6.59 2.86 7.53 6.59 2.86
160 8.60 8.44 3.66 8.60 8.44 3.66 8.60 8.44 3.66
180 9.68 10.50 455 9.68 10.50 4.55 9.68 10.50 4.55
200 10.75 12.76 5.52 10.75 12.76 5.52 10.75 12.76 5.52
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
4” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 9 4 Inch Pjpe 4 Inch Pipe 4 Inch Bipe
SDR 9, 4.33 inch OD, SDR 9, 4.33inch OD, SDR 9, 4.33inch OD,
3.37inch 1D 3.37inch 1D 3.37inch ID

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (f/sec) (f100f) | (psinoof) | (ftisec) fA00f) | (osirt00f) | (ftisec) (f100ft) | (psist00ft
20 0.72 0.07 0.03 0.72 0.07 0.03 0.72 0.07 0.03
25 0.90 0.10 0.04 0.90 0.10 0.04 0.90 0.10 0.04
30 1.08 0.14 0.06 1.08 0.14 0.06 1.08 0.14 0.06
40 1.44 0.24 0.11 1.44 0.24 0.11 1.44 0.24 0.11
50 1.80 0.37 0.16 1.80 0.37 0.16 1.80 0.37 0.16
60 2.16 0.52 0.22 2.16 0.52 0.22 2.16 0.52 0.22
70 2.52 0.69 0.30 2.52 0.69 0.30 2.52 0.69 0.30
80 2.88 0.88 0.38 2.88 0.88 0.38 2.88 0.88 0.38
90 3.24 1.10 0.47 3.24 1.10 0.47 3.24 1.10 0.47
100 3.60 1.33 0.58 3.60 1.33 0.58 3.60 1.33 0.58
110 3.96 1.59 0.69 3.96 1.59 0.69 3.96 1.59 0.69
120 4.32 1.87 0.81 4.32 1.87 0.81 4,32 1.87 0.81
130 4.68 2.16 0.94 4.68 2.16 0.94 468 2.16 0.94
140 5.04 2.48 1.07 5.04 2.48 1.07 5.04 2.48 1.07
150 5.40 2.82 1.22 5.40 2.82 1.22 5.40 2.82 1.22
160 5.76 3.18 1.38 5.76 3.18 1.38 5.76 3.18 1.38
180 6.48 3.95 1.71 6.48 3.95 1.71 6.48 3.95 1.71
200 7.20 4.80 2.08 7.20 4.80 2.08 7.20 4.80 2.08
225 8.10 5.97 2.58 8.10 5.97 2.58 8.10 5.97 2.58
250 9.00 7.25 3.14 9.00 7.25 3.14 9.00 7.25 3.14
275 9.90 8.65 3.75 9.90 8.65 3.75 9.90 8.65 3.75
300 10.80 10.16 4.40 10.80 10.16 4.40 10.80 10.16 4.40
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
5” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 9 5 Inch Eipe 5 Inch Eipe 5 Inch Pipe
SDR 9, 4.92 inch OD, SDR 9, 4.92 inch OD, SDR 9, 4.92 inch OD,
3.831inch ID 3.83inch 1D 3.83inch ID

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (f/sec) ({100 | (sinoofy | - (tisec) f100f) | (osirt00fy | (ftisec) (f100f) | (psirto0fy
40 1.11 0.13 0.06 1.11 0.13 0.06 1.11 0.13 0.06
50 1.39 0.20 0.09 1.39 0.20 0.09 1.39 0.20 0.09
60 1.67 0.28 0.12 1.67 0.28 0.12 1.67 0.28 0.12
70 1.95 0.37 0.16 1.95 0.37 0.16 1.95 0.37 0.16
80 2.23 0.47 0.20 2.23 0.47 0.20 2.23 0.47 0.20
90 2.51 0.59 0.25 2.51 0.59 0.25 2.51 0.59 0.25
100 2.79 0.71 0.31 2.79 0.71 0.31 2.79 0.71 0.31
110 3.07 0.85 0.37 3.07 0.85 0.37 3.07 0.85 0.37
120 3.34 1.00 0.43 3.34 1.00 0.43 3.34 1.00 0.43
130 3.62 1.16 0.50 3.62 1.16 0.50 3.62 1.16 0.50
140 3.90 1.33 0.58 3.90 1.33 0.58 3.90 1.33 0.58
150 418 1.51 0.66 418 1.51 0.66 418 1.51 0.66
175 4.88 2.01 0.87 4.88 2.01 0.87 4.88 2.01 0.87
200 5.57 2.58 112 5.57 2.58 112 5.57 2.58 1.12
225 6.27 3.20 1.39 6.27 3.20 1.39 6.27 3.20 1.39
250 6.97 3.89 1.69 6.97 3.89 1.69 6.97 3.89 1.69
275 7.67 4.64 2.01 7.67 4.64 2.01 1.67 4.64 2.01
300 8.36 5.45 2.36 8.36 5.45 2.36 8.36 5.45 2.36
325 9.06 6.32 2.74 9.06 6.32 2.74 9.06 6.32 2.74
350 9.76 7.25 3.14 9.76 7.25 3.14 9.76 7.25 3.14
375 10.45 8.24 B157 10.45 8.24 3.57 10.45 8.24 3.57
400 11.15 9.29 4.02 11.15 9.29 4.02 11.15 9.29 4.02
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
6” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 9 6 Inch Bipe 6 Inch Bipe 6 Inch Eipe
SDR 9, 6.30 inch OD, SDR 9, 6.30 inch OD, SDR 9, 6.30 inch OD,
4,90 inch ID 4,90 inch ID 4,90 inch ID

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (1007 | (psitoof) |  (ftisec) (f100f) | (psiroofy | (fusec) (f100f) | (psirtoofy
75 1.28 0.13 0.05 1.28 0.13 0.05 1.28 0.13 0.05
100 1.70 0.21 0.09 1.70 0.21 0.09 1.70 0.21 0.09
125 2.13 0.32 0.14 213 0.32 0.14 2.13 0.32 0.14
150 2.55 0.45 0.20 2.55 0.45 0.20 2.55 0.45 0.20
175 2.98 0.60 0.26 2.98 0.60 0.26 2.98 0.60 0.26
200 3.40 0.77 0.34 3.40 0.77 0.34 3.40 0.77 0.34
225 3.83 0.96 0.42 3.83 0.96 0.42 3.83 0.96 0.42
250 4.25 1.17 0.51 4.25 1.17 0.51 4.25 1.17 0.51
275 4.68 1.40 0.60 4.68 1.40 0.60 4.68 1.40 0.60
300 510 1.64 0.71 510 1.64 0.71 5.10 1.64 0.71
325 5.53 1.90 0.82 5.53 1.90 0.82 5.53 1.90 0.82
350 5.95 2.18 0.94 5.95 2.18 0.94 5.95 2.18 0.94
375 6.38 2.48 1.07 6.38 2.48 1.07 6.38 2.48 1.07
400 6.80 2.79 1.21 6.80 2.79 1.21 6.80 2.79 1.21
425 7.23 3.12 1.35 7.23 3.12 1.35 7.23 3.12 1.35
450 7.66 3.47 1.50 7.66 3.47 1.50 7.66 3.47 1.50
475 8.08 3.84 1.66 8.08 3.84 1.66 8.08 3.84 1.66
500 8.51 422 1.83 8.51 4.22 1.83 8.51 4.22 1.83
525 8.93 4.62 2.00 8.93 462 2.00 8.93 4.62 2.00
550 9.36 5.03 218 9.36 5.03 2.18 9.36 5.03 2.18
575 9.78 5.46 2.36 9.78 5.46 2.36 9.78 5.46 2.36
600 10.21 5.91 2.56 10.21 5.91 2.56 10.21 5.91 2.56
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
1% 1) (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 11 1% Inch Pipe 1% Inch Pipe 1% Inch Pipe
SDR 11, 1.57 inch OD, SDR 11, 1.57 inch OD, SDR 11, 1.57 inch OD,
1.29inch ID 1.29 inch ID 1.29inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (f100f) | (psirooft (ft/sec) (f100f) | (psirooft (ft/sec) (f100f) | (psir100ft
5 1.23 0.56 0.24 1.23 0.56 0.24 1.23 0.56 0.24
6 1.48 0.79 0.34 1.48 0.79 0.34 1.48 0.79 0.34
7 1.72 1.05 0.45 1.72 1.05 0.45 1.72 1.05 0.45
8 1.97 1.34 0.58 1.97 1.34 0.58 1.97 1.34 0.58
9 2.21 1.67 0.72 2.21 1.67 0.72 2.21 1.67 0.72
10 2.46 2.03 0.88 2.46 2.03 0.88 2.46 2.03 0.88
11 2.71 2.42 1.05 2.71 2.42 1.05 2.71 2.42 1.05
12 2.95 2.84 1.23 2.95 2.84 1.23 2.95 2.84 1.23
13 3.20 3.29 1.43 3.20 3.29 1.43 3.20 3.29 1.43
14 3.44 3.78 1.64 3.44 3.78 1.64 3.44 3.78 1.64
15 3.69 4.29 1.86 3.69 4.29 1.86 3.69 4.29 1.86
20 4,92 7.31 3.16 4,92 7.31 3.16 4,92 7.31 3.16
21 5.17 8.00 3.46 517 8.00 3.46 517 8.00 3.46
22 5.41 8.72 3.77 5.41 8.72 3.77 5.41 8.72 3.77
23 5.66 9.46 410 5.66 9.46 4.10 5.66 9.46 4.10
24 5.90 10.24 443 5.90 10.24 443 5.90 10.24 443
25 6.15 11.04 4.78 6.15 11.04 4.78 6.15 11.04 4.78
27.5 6.76 13.17 5.70 6.76 13.17 5.70 6.76 1317 5.70
30 7.38 15.47 6.70 7.38 15.47 6.70 7.38 15.47 6.70
32.5 7.99 17.94 7.77 7.99 17.94 .77 7.99 17.94 17.77
35 8.61 20.58 8.91 8.61 20.58 8.91 8.61 20.58 8.91
40 9.84 26.34 1.4 9.84 26.34 1.4 9.84 26.34 1.4
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
11/2 5y (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 11 1%2Inch Pipe 1%21Inch Pipe 1%21Inch Pipe
SDR 11, 1.97 inch OD, SDR 11, 1.97 inch OD, SDR 11, 1.97 inch OD,
1.67inch ID 1.61inch ID 1.61inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (1007 | (psitoof) |  (ftisec) (f100f) | (psiroofy | (fusec) (f100f) | (psirtoofy
6 0.94 0.27 0.12 0.94 0.27 0.12 0.94 0.27 0.12
7 1.10 0.35 0.15 1.10 0.35 0.15 1.10 0.35 0.15
9 1.42 0.56 0.24 1.42 0.56 0.24 1.42 0.56 0.24
10 1.57 0.68 0.30 1.57 0.68 0.30 1.57 0.68 0.30
11 1.73 0.82 0.35 1.73 0.82 0.35 1.73 0.82 0.35
12 1.89 0.96 0.41 1.89 0.96 0.41 1.89 0.96 0.41
13 2.05 1.11 0.48 2.05 1.11 0.48 2.05 1.11 0.483
14 2.20 1.27 0.55 2.20 1.27 0.55 2.20 1.27 0.55
15 2.36 1.45 0.63 2.36 1.45 0.63 2.36 1.45 0.63
16 2.52 1.63 0.71 2.52 1.63 0.71 2.52 1.63 0.71
17 2.68 1.82 0.79 2.68 1.82 0.79 2.68 1.82 0.79
18 2.83 2.03 0.88 2.83 2.03 0.88 2.83 2.03 0.88
19 2.99 2.24 0.97 2.99 2.24 0.97 2.99 2.24 0.97
20 3.15 2.46 1.07 3.15 2.46 1.07 3.15 2.46 1.07
25 3.94 3.72 1.61 3.94 3.72 1.61 3.94 3.72 1.61
30 4.72 5.22 2.26 4.72 5.22 2.26 4.72 5.22 2.26
35 5.51 6.94 3.01 5.51 6.94 3.01 5.51 6.94 3.01
40 6.30 8.89 3.85 6.30 8.89 3.85 6.30 8.89 3.85
45 7.08 11.05 4.78 7.08 11.05 4.78 7.08 11.05 4.78
50 7.87 13.43 5.81 7.87 13.43 5.81 7.87 13.43 5.81
55 8.66 16.02 6.94 8.66 16.02 6.94 8.66 16.02 6.94
60 9.45 18.81 8.15 9.45 18.81 8.15 9.45 18.81 8.15
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
2” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 11 2 Inch Pipe 2 Inch Pjpe 2 Inch Pjpe
SDR 11, 2.48 inch OD, SDR 11, 2.48 inch OD, SDR 11, 2.48 inch OD,
2.031inch ID 2.03inch 1D 2.03inch 1D

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP

(gpm) (f/sec) ({100 | (sinoofy | - (tisec) f100f) | (osirt00fy | (ftisec) (f100f) | (psirto0fy
10 0.99 0.22 0.10 0.99 0.22 0.10 0.99 0.22 0.10
1 1.09 0.26 0.11 1.09 0.26 0.11 1.09 0.26 0.11
12 1.19 0.31 0.13 1.19 0.31 0.13 1.19 0.31 0.13
13 1.29 0.36 0.16 1.29 0.36 0.16 1.29 0.36 0.16
14 1.39 0.41 0.18 1.39 0.41 0.18 1.39 0.41 0.18
15 1.49 0.47 0.20 1.49 0.47 0.20 1.49 0.47 0.20
20 1.98 0.80 0.35 1.98 0.80 0.35 1.98 0.80 0.35
25 2.48 1.21 0.52 2.48 1.21 0.52 2.48 1.21 0.52
30 2.97 1.69 0.73 2.97 1.69 0.73 2.97 1.69 0.73
35 3.47 2.25 0.98 3.47 2.25 0.98 3.47 2.25 0.98
40 3.97 2.88 1.25 3.97 2.88 1.25 3.97 2.88 1.25
45 4.46 3.59 1.55 4.46 3.59 1.55 4.46 3.59 1.55
50 4.96 4.36 1.89 4.96 4.36 1.89 4.96 4.36 1.89
55 5.45 5.20 2.25 5.45 5.20 2.25 5.45 5.20 2.25
60 5.95 6.10 2.64 5.95 6.10 2.64 5.95 6.10 2.64
65 6.45 7.08 3.07 6.45 7.08 3.07 6.45 7.08 3.07
70 6.94 8.12 3.52 6.94 8.12 3.52 6.94 8.12 3.52
75 7.44 9.22 3.99 7.44 9.22 3.99 7.44 9.22 3.99
80 7.93 10.39 4.50 7.93 10.39 4.50 7.93 10.39 4.50
85 8.43 11.63 5.04 8.43 11.63 5.04 8.43 11.63 5.04
90 8.92 12.93 5.60 8.92 12.93 5.60 8.92 12.93 5.60
100 9.92 15.71 6.80 9.92 15.71 6.80 9.92 15.71 6.80
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
21/2 9y (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 11 2/%2Inch Pipe 2/2Inch Pipe 22 Inch Pipe
SDR 11, 2.95 inch OD, SDR 11, 2.95 inch OD, SDR 11, 2.95 inch OD,
2.42inch ID 2.42inch ID 242 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (00 | (psitoof) | - (ftisec) 100ty | (psii00fy | (ftisec) (fr100ft) | (psi/t00ft
10 0.70 0.09 0.04 0.70 0.09 0.04 0.70 0.09 0.04
1 0.77 0.11 0.05 0.77 0.11 0.05 0.77 0.11 0.05
12 0.84 013 0.06 0.84 0.13 0.06 0.84 0.13 0.06
13 0.91 0.15 0.07 0.91 0.15 0.07 0.91 0.15 0.07
14 0.98 0.18 0.08 0.98 0.18 0.08 0.98 0.18 0.08
15 1.05 0.20 0.09 1.05 0.20 0.09 1.05 0.20 0.09
20 1.40 0.34 0.15 1.40 0.34 0.15 1.40 0.34 0.15
25 1.75 0.52 0.22 1.75 0.52 0.22 1.75 0.52 0.22
30 2.10 0.72 0.31 2.10 0.72 0.31 2.10 0.72 0.31
35 2.45 0.96 0.42 2.45 0.96 0.42 2.45 0.96 0.42
40 2.80 1.23 0.53 2.80 1.23 0.53 2.80 1.23 0.53
50 3.50 1.86 0.81 3.50 1.86 0.81 3.50 1.86 0.81
60 4.20 2.61 113 4.20 2.61 113 4.20 2.61 113
70 4.90 3.47 1.50 4,90 3.47 1.50 4,90 3.47 1.50
80 5.60 4.45 1.93 5.60 4.45 1.93 5.60 4.45 1.93
90 6.30 5.53 2.39 6.30 5.53 2.39 6.30 5.53 2.39
100 7.00 6.72 2.91 7.00 6.72 2.91 7.00 6.72 2.91
110 7.70 8.02 3.47 7.70 8.02 3.47 7.70 8.02 3.47
120 8.40 9.41 4.08 8.40 9.41 4.08 8.40 9.41 4.08
130 9.10 10.92 4.73 9.10 10.92 4.73 9.10 10.92 4.73
140 9.80 12.52 5.42 9.80 12.52 5.42 9.80 12.52 5.42
150 10.49 14.23 6.16 10.49 14.23 6.16 10.49 14.23 6.16
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
3” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 11 3 Inch Pipe 3 Inch Pjpe 3 Inch Pjpe
SDR 11, 3.54 inch OD, SDR 11, 3.54 inch OD, SDR 11, 3.54 inch OD,
2.901inch ID 2.901inch 1D 2.90inch ID

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (f/sec) ({100 | (sinoofy | - (tisec) f100f) | (osirt00fy | (ftisec) (f100f) | (psirto0fy
20 0.97 0.14 0.06 0.97 0.14 0.06 0.97 0.14 0.06
21 1.02 0.15 0.07 1.02 0.15 0.07 1.02 0.15 0.07
22 1.07 0.17 0.07 1.07 0.17 0.07 1.07 017 0.07
23 1.12 0.18 0.08 1.12 0.18 0.08 1.12 0.18 0.08
24 1.17 0.20 0.09 117 0.20 0.09 1.17 0.20 0.09
25 1.21 0.21 0.09 1.21 0.21 0.09 1.21 0.21 0.09
30 1.46 0.30 0.13 1.46 0.30 0.13 1.46 0.30 0.13
35 1.70 0.40 0.17 1.70 0.40 0.17 1.70 0.40 0.17
40 1.94 0.51 0.22 1.94 0.51 0.22 1.94 0.51 0.22
45 2.19 0.63 0.27 2.19 0.63 0.27 2.19 0.63 0.27
50 2.43 0.77 0.33 2.43 0.77 0.33 2.43 0.77 0.33
60 2.92 1.07 0.47 2.92 1.07 0.47 2.92 1.07 0.47
70 3.40 1.43 0.62 3.40 1.43 0.62 3.40 1.43 0.62
80 3.89 1.83 0.79 3.89 1.83 0.79 3.89 1.83 0.79
90 437 2.28 0.99 4.37 2.28 0.99 4.37 2.28 0.99
100 4.86 2.77 1.20 4.86 2.77 1.20 4.86 2.77 1.20
110 5.34 3.30 1.43 5.34 3.30 1.43 534 3.30 1.43
120 5.83 3.87 1.68 5.83 3.87 1.68 5.83 3.87 1.68
140 6.80 5.15 2.23 6.80 5.15 2.23 6.80 5.15 2.23
160 7.77 6.60 2.86 1.77 6.60 2.86 7.77 6.60 2.86
180 8.75 8.20 3.55 8.75 8.20 3.55 8.75 8.20 3.55
200 9.72 9.97 4.32 9.72 9.97 4.32 9.72 9.97 4.32
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
4” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 11 4 Inch Plipe 4 Inch Pipe 4 Inch Pjpe
SDR 11, 4.33 inch OD, SDR 11, 4.33 inch OD, SDR 11, 4.33 inch OD,
3.54 inch ID 3.54 inch ID 3.54inch 1D

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (1007 | (psitoof) |  (ftisec) (f100f) | (psiroofy | (fusec) (f100f) | (psirtoofy
30 0.98 0.11 0.05 0.98 0.11 0.05 0.98 0.11 0.05
35 1.14 0.15 0.06 1.14 0.15 0.06 1.14 0.15 0.06
40 1.30 0.19 0.08 1.30 0.19 0.08 1.30 0.19 0.08
50 1.63 0.29 0.12 1.63 0.29 0.12 1.63 0.29 0.12
60 1.95 0.40 0.18 1.95 0.40 0.18 1.95 0.40 0.18
70 2.28 0.54 0.23 2.28 0.54 0.23 2.28 0.54 0.23
80 2.60 0.69 0.30 2.60 0.69 0.30 2.60 0.69 0.30
90 2.93 0.86 0.37 2.93 0.86 0.37 2.93 0.86 0.37
100 3.25 1.04 0.45 3.25 1.04 0.45 3.25 1.04 0.45
120 3.90 1.46 0.63 3.90 1.46 0.63 3.90 1.46 0.63
140 4.55 1.94 0.84 4,55 1.94 0.84 4,55 1.94 0.84
160 5.20 2.48 1.08 5.20 2.48 1.08 5.20 2.48 1.08
180 5.85 3.09 1.34 5.85 3.09 1.34 5.85 3.09 1.34
200 6.51 3.75 1.62 6.51 3.75 1.62 6.51 3.75 1.62
220 7.16 4.47 1.94 7.16 4.47 1.94 7.16 4.47 1.94
240 7.81 5.26 2.28 7.81 5.26 2.28 7.81 5.26 2.28
260 8.46 6.10 2.64 8.46 6.10 2.64 8.46 6.10 2.64
280 9.11 6.99 3.03 9.11 6.99 3.03 9.11 6.99 3.03
290 9.43 7.46 3.23 9.43 7.46 3.23 9.43 7.46 3.23
300 9.76 7.94 3.44 9.76 7.94 3.44 9.76 7.94 3.44
310 10.08 8.44 3.65 10.08 8.44 3.65 10.08 8.44 3.65
320 10.41 8.95 3.88 10.41 8.95 3.88 10.41 8.95 3.88
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
5” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 11 5 Inch Pipe 5 Inch Pjpe 5 Inch Pjpe
SDR 11, 4.92 inch OD, SDR 11, 4.92 inch OD, SDR 11, 4.92 inch OD,
4,03 inch ID 4,03 inch ID 4,03 inch 1D

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (f/sec) ({100 | (sinoofy | - (tisec) f100f) | (osirt00fy | (ftisec) (f100f) | (psirto0fy
40 1.01 0.10 0.04 1.01 0.10 0.04 1.01 0.10 0.04
50 1.26 0.15 0.07 1.26 0.15 0.07 1.26 0.15 0.07
60 1.51 0.22 0.09 1.51 0.22 0.09 1.51 0.22 0.09
70 1.76 0.29 0.12 1.76 0.29 0.12 1.76 0.29 0.12
80 2.02 0.37 0.16 2.02 0.37 0.16 2.02 0.37 0.16
90 2.27 0.46 0.20 2.27 0.46 0.20 2.27 0.46 0.20
100 2.52 0.56 0.24 2.52 0.56 0.24 2.52 0.56 0.24
110 2.77 0.67 0.29 2.77 0.67 0.29 2.77 0.67 0.29
120 3.02 0.78 0.34 3.02 0.78 0.34 3.02 0.78 0.34
130 3.27 0.91 0.39 3.27 0.91 0.39 3.27 0.91 0.39
140 3.53 1.04 0.45 3158 1.04 0.45 3.53 1.04 0.45
150 3.78 1.18 0.51 3.78 1.18 0.51 3.78 118 0.51
175 4.41 1.57 0.68 4.41 1.57 0.68 4.41 1.57 0.68
200 5.04 2.01 0.87 5.04 2.01 0.87 5.04 2.01 0.87
225 5.67 2.50 1.08 5.67 2.50 1.08 5.67 2.50 1.08
250 6.30 3.04 1.32 6.30 3.04 1.32 6.30 3.04 1.32
275 6.93 3.63 1.57 6.93 3.63 1.57 6.93 3.63 1.57
300 7.56 4.26 1.85 7.56 4.26 1.85 7.56 4.26 1.85
325 8.19 4,94 2.14 8.19 4,94 2.14 8.19 4.94 2.14
350 8.82 5.67 2.45 8.82 5.67 2.45 8.82 5.67 2.45
375 9.45 6.44 2.79 9.45 6.44 2.79 9.45 6.44 2.79
400 10.08 7.26 3.14 10.08 7.26 3.14 10.08 7.26 3.14
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
6” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 11 6 Inch Pjpe 6 Inch Pjpe 6 Inch Pipe
SDR 11, 6.30 inch OD, SDR 11, 6.30 inch OD, SDR 11, 6.30 inch OD,
5.151inch 1D 515 1nch ID 5151inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (00 | (psitoof) | - (ftisec) 100ty | (psii00fy | (ftisec) (fr100ft) | (psi/t00ft
75 115 0.10 0.04 1.15 0.10 0.04 1.15 0.10 0.04
100 1.54 0.17 0.07 1.54 0.17 0.07 1.54 0.17 0.07
125 1.92 0.25 0.11 1.92 0.25 0.11 1.92 0.25 0.11
150 2.31 0.36 0.15 2.31 0.36 0.15 2.31 0.36 0.15
175 2.69 0.47 0.20 2.69 0.47 0.20 2.69 0.47 0.20
200 3.07 0.60 0.26 3.07 0.60 0.26 3.07 0.60 0.26
225 3.46 0.75 0.33 3.46 0.75 0.33 3.46 0.75 0.33
250 3.84 0.91 0.40 3.84 0.91 0.40 3.84 0.91 0.40
275 4.23 1.09 0.47 4.23 1.09 0.47 4.23 1.09 0.47
300 4.61 1.28 0.55 4.61 1.28 0.55 4.61 1.28 0.55
325 5.00 1.49 0.64 5.00 1.49 0.64 5.00 1.49 0.64
350 5.38 1.70 0.74 5.38 1.70 0.74 5.38 1.70 0.74
375 5.77 1.94 0.84 5.77 1.94 0.84 5.77 1.94 0.84
400 6.15 2.18 0.94 6.15 2.18 0.94 6.15 2.18 0.94
425 6.53 2.44 1.06 6.53 2.44 1.06 6.53 2.44 1.06
450 6.92 2.71 1.17 6.92 2.71 117 6.92 2.71 1.17
475 7.30 3.00 1.30 7.30 3.00 1.30 7.30 3.00 1.30
500 7.69 3.30 1.43 7.69 3.30 1.43 7.69 3.30 1.43
550 8.46 3.93 1.70 8.46 3.93 1.70 8.46 3.93 1.70
600 9.22 4.62 2.00 9.22 4.62 2.00 9.22 4,62 2.00
650 9.99 5835 2.32 9.99 5.35 2.32 9.99 5.35 2.32
700 10.76 6.14 2.66 10.76 6.14 2.66 10.76 6.14 2.66
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
8” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 11 8 Inch Pipe 8Inch Pjpe 8Inch Pjpe
SDR 11, 7.87 inch OD, SDR 11, 7.87 inch OD, SDR 11, 7.87 inch OD,
6.44 inch ID 6.44 inch ID 6.44 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (f/1007) | (psir100ft) (ft/sec) (ft/100ft) | (psir00ft (ft/sec) (ft/100ft) | (psir00ft
100 0.98 0.06 0.02 0.98 0.06 0.02 0.98 0.06 0.02
120 1.18 0.08 0.03 118 0.08 0.03 118 0.08 0.03
140 1.38 0.1 0.05 1.38 0.1 0.05 1.38 0.11 0.05
160 1.57 0.14 0.06 1.57 0.14 0.06 1.57 0.14 0.06
200 1.97 0.20 0.09 1.97 0.20 0.09 1.97 0.20 0.09
225 2.21 0.25 0.11 2.21 0.25 0.11 2.21 0.25 0.11
250 2.46 0.31 0.13 2.46 0.31 0.13 2.46 0.31 0.13
300 2.95 0.43 0.19 2.95 0.43 0.19 2.95 0.43 0.19
350 3.44 0.57 0.25 3.44 0.57 0.25 3.44 0.57 0.25
400 3.94 0.74 0.32 3.94 0.74 0.32 3.94 0.74 0.32
450 4.43 0.91 0.40 443 0.91 0.40 443 0.91 0.40
500 4,92 1.11 0.48 4,92 1.11 0.48 4,92 1.11 0.48
550 5.41 1.33 0.57 5.41 1.33 0.57 5.41 1.33 0.57
600 5.90 1.56 0.67 5.90 1.56 0.67 5.90 1.56 0.67
650 6.40 1.81 0.78 6.40 1.81 0.78 6.40 1.81 0.78
700 6.89 2.07 0.90 6.89 2.07 0.90 6.89 2.07 0.90
750 7.38 2.35 1.02 7.38 2.35 1.02 7.38 2.35 1.02
800 7.87 2.65 115 7.87 2.65 115 7.87 2.65 1.15
850 8.36 2.97 1.28 8.36 2.97 1.28 8.36 2.97 1.28
900 8.86 3.30 1.43 8.86 3.30 1.43 8.86 3.30 1.43
950 9.35 3.64 1.58 9.35 3.64 1.58 9.35 3.64 1.58
1000 9.84 4.01 1.74 9.84 4,01 1.74 9.84 4,01 1.74
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
1 0” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 11 10 Inch Pipe 10 Inch Pipe 10 Inch Eipe
SDR 11, 9.84 inch OD, SDR 11, 9.84 inch OD, SDR 11, 9.84 inch OD,
8.05inch ID 8.05inch ID 8.051nch 1D
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (1007 | (psitoof) |  (ftisec) (f100f) | (psiroofy | (fusec) (f100f) | (psirtoofy
250 1.57 0.10 0.05 1.57 0.10 0.05 1.57 0.10 0.05
300 1.89 0.15 0.06 1.89 0.15 0.06 1.89 0.15 0.06
350 2.20 0.19 0.08 2.20 0.19 0.08 2.20 0.19 0.08
400 2.52 0.25 0.11 2.52 0.25 0.11 2.52 0.25 0.11
450 2.83 0.31 0.13 2.83 0.31 0.13 2.83 0.31 0.13
500 3.15 0.37 0.16 3.15 0.37 0.16 3.15 0.37 0.16
550 3.46 0.45 0.19 3.46 0.45 0.19 3.46 0.45 0.19
600 3.78 0.53 0.23 3.78 0.53 0.23 3.78 0.53 0.23
650 4.09 0.61 0.26 4.09 0.61 0.26 4,09 0.61 0.26
700 4.41 0.70 0.30 4.41 0.70 0.30 4.41 0.70 0.30
750 4.72 0.79 0.34 4.72 0.79 0.34 4,72 0.79 0.34
800 5.04 0.89 0.39 5.04 0.89 0.39 5.04 0.89 0.39
850 5.35 1.00 0.43 5.35 1.00 0.43 5.35 1.00 0.43
900 5.67 1.11 0.48 5.67 1.11 0.48 5.67 1.11 0.48
950 5.98 1.23 0.53 5.98 1.23 0.53 5.98 1.23 0.53
1000 6.30 1.35 0.59 6.30 1.35 0.59 6.30 1.35 0.59
1100 6.93 1.61 0.70 6.93 1.61 0.70 6.93 1.61 0.70
1200 7.56 1.89 0.82 7.56 1.89 0.82 7.56 1.89 0.82
1300 8.19 2.20 0.95 8.19 2.20 0.95 8.19 2.20 0.95
1400 8.82 2.52 1.09 8.82 2.52 1.09 8.82 2.52 1.09
1500 9.45 2.86 1.24 9.45 2.86 1.24 9.45 2.86 1.24
1600 10.08 3.23 1.40 10.08 3.23 1.40 10.08 3.23 1.40
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
1 2” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 11 12 Inch Plipe 12 Inch Plipe 12 Inch P‘ipe
SDR 11, 12.40 inch OD, SDR 11, 12.40 inch OD, SDR 11, 12.40 inch OD,
10.15inch ID 10.151inch ID 10.151inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (f/sec) ({100 | (sinoofy | - (ftisec) f100f) | (osirt00fy | (ftisec) (f100f) | (psirt00fy
300 1.19 0.05 0.02 119 0.05 0.02 119 0.05 0.02
400 1.59 0.08 0.03 1.59 0.08 0.03 1.59 0.08 0.03
500 1.98 0.12 0.05 1.98 0.12 0.05 1.98 012 0.05
600 2.38 0.17 0.07 2.38 0.17 0.07 2.38 0.17 0.07
700 2.78 0.23 0.10 2.78 0.23 0.10 2.78 0.23 0.10
800 3.17 0.29 0.13 3.17 0.29 0.13 3.17 0.29 0.13
900 3.57 0.36 0.16 3.57 0.36 0.16 3.57 0.36 0.16
1000 3.97 0.44 0.19 3.97 0.44 0.19 3.97 0.44 0.19
1200 4,76 0.61 0.27 4,76 0.61 0.27 4.76 0.6 0.27
1300 5.16 0.71 0.31 5.16 0.71 0.31 5.16 0.71 0.31
1400 5.55 0.82 0.35 159 0.82 0.35 5.55 0.82 0.35
1500 5.95 0.93 0.40 5.95 0.93 0.40 5.95 0.93 0.40
1600 6.35 1.05 0.45 6.35 1.05 0.45 6.35 1.05 0.45
1700 6.74 117 0.51 6.74 1.17 0.51 6.74 117 0.51
1800 7.14 1.30 0.56 7.14 1.30 0.56 7.14 1.30 0.56
1900 7.54 1.44 0.62 7.54 1.44 0.62 7.54 1.44 0.62
2000 7.93 1.58 0.68 7.93 1.58 0.68 7.93 1.58 0.68
2100 8.33 1.73 0.75 8.33 1.73 0.75 8.33 1.73 0.75
2200 8.73 1.89 0.82 8.73 1.89 0.82 8.73 1.89 0.82
2300 9.12 2.05 0.89 9.12 2.05 0.89 9.12 2.05 0.89
2400 9.52 2.22 0.96 9.52 2.22 0.96 9.52 2.22 0.96
2500 9.92 2.39 1.03 9.92 2.39 1.03 9.92 2.39 1.03
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
1 4” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 11 14 Inch Plipe 14 Inch Plipe 14 Inch Plipe
SDR 11, 13.98 inch OD, SDR 11, 13.98 inch OD, SDR 11, 13.98 inch OD,
11.44inch ID 11.44inch ID 11.44 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (1007 | (psitoof) |  (ftisec) (f100f) | (psiroofy | (fusec) (f100f) | (psirtoofy
400 1.25 0.04 0.02 1.25 0.04 0.02 1.25 0.04 0.02
500 1.56 0.07 0.03 1.56 0.07 0.03 1.56 0.07 0.03
600 1.87 0.10 0.04 1.87 0.10 0.04 1.87 0.10 0.04
800 2.50 0.16 0.07 2.50 0.16 0.07 2.50 0.16 0.07
1000 3.12 0.25 0.11 3.12 0.25 0.11 3.12 0.25 0.11
1200 3.75 0.34 0.15 3.75 0.34 0.15 3.75 0.34 0.15
1400 4.37 0.46 0.20 437 0.46 0.20 437 0.46 0.20
1600 5.00 0.58 0.25 5.00 0.58 0.25 5.00 0.58 0.25
1800 5.62 0.73 0.31 5.62 0.73 0.31 5.62 0.73 0.31
2000 6.25 0.88 0.38 6.25 0.88 0.38 6.25 0.88 0.38
2100 6.56 0.97 0.42 6.56 0.97 0.42 6.56 0.97 0.42
2200 6.87 1.05 0.46 6.87 1.05 0.46 6.87 1.05 0.46
2300 7.18 1.14 0.50 7.18 1.14 0.50 7.18 1.14 0.50
2400 7.49 1.24 0.54 7.49 1.24 0.54 7.49 1.24 0.54
2500 7.81 1.33 0.58 7.81 1.33 0.58 7.81 1.33 0.58
2600 8.12 1.44 0.62 8.12 1.44 0.62 8.12 1.44 0.62
2700 8.43 1.54 0.67 8.43 1.54 0.67 8.43 1.54 0.67
2800 8.74 1.65 0.71 8.74 1.65 0.71 8.74 1.65 0.71
2900 9.06 1.76 0.76 9.06 1.76 0.76 9.06 1.76 0.76
3000 9.37 1.87 0.81 9.37 1.87 0.81 9.37 1.87 0.81
3100 9.68 1.99 0.86 9.68 1.99 0.86 9.68 1.99 0.86
3200 9.99 2.11 0.91 9.99 2.11 0.91 9.99 2.11 0.91
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
1 6” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 11 16 Inch Plipe 16 Inch Plipe 16 Inch P‘ipe
SDR 11, 15,75 inch OD, SDR 11, 15.75inch OD, SDR 11, 15,75 inch OD,
12.88inch ID 12.881inch ID 12.881inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (f/sec) ({100 | (sinoofy | - (ftisec) f100f) | (osirt00fy | (ftisec) (f100f) | (psirt00fy
400 0.98 0.03 0.01 0.98 0.03 0.01 0.98 0.03 0.01
500 1.23 0.04 0.02 1.23 0.04 0.02 1.23 0.04 0.02
600 1.48 0.05 0.02 1.48 0.05 0.02 1.48 0.05 0.02
800 1.97 0.09 0.04 1.97 0.09 0.04 1.97 0.09 0.04
1000 2.46 0.14 0.06 2.46 0.14 0.06 2.46 0.14 0.06
1200 2.95 0.19 0.08 2.95 0.19 0.08 2.95 0.19 0.08
1400 3.44 0.26 0.11 3.44 0.26 0.11 3.44 0.26 0.11
1600 3.94 0.33 0.14 3.94 0.33 0.14 3.94 0.33 0.14
1800 443 0.41 0.18 443 0.41 0.18 4.43 0.41 0.18
2000 4,92 0.49 0.21 492 0.49 0.21 492 0.49 0.21
2200 5.41 0.59 0.26 5.41 0.59 0.26 5.41 0.59 0.26
2400 5.90 0.69 0.30 5.90 0.69 0.30 5.90 0.69 0.30
2600 6.40 0.80 0.35 6.40 0.80 0.35 6.40 0.80 0.35
2800 6.89 0.92 0.40 6.89 0.92 0.40 6.89 0.92 0.40
3000 7.38 1.05 0.45 7.38 1.05 0.45 7.38 1.05 0.45
3200 7.87 1.18 0.51 7.87 1.18 0.51 7.87 1.18 0.51
3400 8.36 1.32 0.57 8.36 1.32 0.57 8.36 1.32 0.57
3600 8.86 147 0.63 8.86 147 0.63 8.86 1.47 0.63
3800 9.35 1.62 0.70 9.35 1.62 0.70 9.35 1.62 0.70
4000 9.84 1.78 0.77 9.84 1.78 0.77 9.84 1.78 0.77
4200 10.33 1.95 0.84 10.33 1.95 0.84 10.33 1.95 0.84
4400 10.82 212 0.92 10.82 2.12 0.92 10.82 2.12 0.92
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
2” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 2 Inch Plipe 2 Inch Pipe 2 Inch Pjpe
SDR 17, 2.48 inch OD, SDR 17, 2.48 inch OD, SDR 17, 2.48 inch OD,
2.191inch ID 2.191inch ID 2.191inch 1D

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (1007 | (psitoof) |  (ftisec) (f100f) | (psiroofy | (fusec) (f100f) | (psirtoofy
10 0.85 0.15 0.07 0.85 0.15 0.07 0.85 0.15 0.07
1 0.94 0.18 0.08 0.94 0.18 0.08 0.94 0.18 0.08
12 1.02 0.22 0.09 1.02 0.22 0.09 1.02 0.22 0.09
13 1.1 0.25 0.11 1.11 0.25 0.11 1.1 0.25 0.11
14 1.19 0.29 0.12 1.19 0.29 0.12 119 0.29 0.12
15 1.28 0.33 0.14 1.28 0.33 0.14 1.28 0.33 0.14
20 1.71 0.55 0.24 1.71 0.55 0.24 1.71 0.55 0.24
25 2.13 0.84 0.36 213 0.84 0.36 2.13 0.84 0.36
30 2.56 1.17 0.51 2.56 1.17 0.51 2.56 1.17 0.51
35 2.98 1.56 0.68 2.98 1.56 0.68 2.98 1.56 0.68
40 3.41 2.00 0.86 3.41 2.00 0.86 3.41 2.00 0.86
45 3.84 2.48 1.07 3.84 2.48 1.07 3.84 2.48 1.07
50 4.26 3.02 1.31 4.26 3.02 1.31 4.26 3.02 1.31
55 4.69 3.60 1.56 4.69 3.60 1.56 4.69 3.60 1.56
60 512 4.23 1.83 512 4.23 1.83 5.12 4.23 1.83
65 5.54 490 2.12 5.54 4.90 2.12 5.54 490 212
70 5.97 5.62 2.43 5.97 5.62 2.43 5.97 5.62 2.43
80 6.82 7.20 3.12 6.82 7.20 3.12 6.82 7.20 3.12
90 7.67 8.95 3.87 7.67 8.95 3.87 7.67 8.95 3.87
100 8.53 10.87 4.7 8.53 10.87 4.71 8.53 10.87 4.7
110 9.38 12.97 5.62 9.38 12.97 5.62 9.38 12.97 5.62
120 10.23 15.24 6.60 10.23 15.24 6.60 10.23 15.24 6.60
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
z.yz 1) (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 22 Inch Pipe 2% Inch Pipe 2%2Inch Pipe

SDR 17, 2.95 inch OD, SDR 17, 2.95 inch OD, SDR 17, 2.95 inch OD,
2.611inch D 2.61inch 1D 2.67inch 1D
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (f/100ft) | (psif00f) | (fsec) (f100f) | (psifoofy | (fsec) (f/100ft) | (psi/100f)
16 0.96 0.16 0.07 0.96 0.16 0.07 0.96 0.16 0.07
17 1.02 0.18 0.08 1.02 0.18 0.08 1.02 0.18 0.08
18 1.08 0.19 0.08 1.08 0.19 0.08 1.08 0.19 0.08
19 1.14 0.22 0.09 114 0.22 0.09 1.14 0.22 0.09
20 1.20 0.24 0.10 1.20 0.24 0.10 1.20 0.24 0.10
25 1.50 0.36 0.15 1.50 0.36 0.15 1.50 0.36 0.15
30 1.80 0.50 0.22 1.80 0.50 0.22 1.80 0.50 0.22
40 2.41 0.85 0.37 2.41 0.85 0.37 2.41 0.85 0.37
50 3.01 1.29 0.56 3.01 1.29 0.56 3.01 1.29 0.56
60 3.61 1.81 0.78 3.61 1.81 0.78 3.61 1.81 0.78
70 4.21 2.40 1.04 4.21 2.40 1.04 4.21 240 1.04
80 4.81 3.08 1.33 4.81 3.08 1.33 4.81 3.08 1.33
90 5.41 3.83 1.66 5.41 3.83 1.66 5.41 3.83 1.66
100 6.02 465 2.01 6.02 4.65 2.01 6.02 4.65 2.01
110 6.62 5.55 2.40 6.62 5.55 2.40 6.62 5.55 2.40
120 7.22 6.52 2.82 7.22 6.52 2.82 7.22 6.52 2.82
130 7.82 7.56 3.27 7.82 7.56 3.27 7.82 7.56 3.27
140 8.42 8.67 3.75 8.42 8.67 3.75 8.42 8.67 3.75
150 9.02 9.85 4.26 9.02 9.85 4.26 9.02 9.85 4.26
160 9.63 11.10 4.81 9.63 11.10 4.81 9.63 11.10 4.81
170 10.23 12.42 5.38 10.23 12.42 5.38 10.23 12.42 5.38
180 10.83 13.80 5.98 10.83 13.80 5.98 10.83 13.80 5.98
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
3” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 3 Inch Plipe 3 Inch Pipe 3Inch Pjpe
SDR 17, 3.54 inch OD, SDR 17, 3.54 inch OD, SDR 17, 3.54 inch OD,
3.13inch ID 3.13inch ID 3.13inch 1D

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (1007 | (psitoof) |  (ftisec) (f100f) | (psiroofy | (fusec) (f100f) | (psirtoofy
20 0.84 0.10 0.04 0.84 0.10 0.04 0.84 0.10 0.04
40 1.67 0.35 0.15 1.67 0.35 0.15 1.67 0.35 0.15
60 2.51 0.74 0.32 2.51 0.74 0.32 2.51 0.74 0.32
80 3.34 1.27 0.55 3.34 1.27 0.55 3.34 1.27 0.55
90 3.76 1.58 0.68 3.76 1.58 0.68 3.76 1.58 0.68
95 3.97 1.74 0.75 3.97 1.74 0.75 3.97 1.74 0.75
100 418 1.91 0.83 418 1.91 0.83 418 1.91 0.83
110 4.60 2.28 0.99 4.60 2.28 0.99 4.60 2.28 0.99
120 5.01 2.68 1.16 5.01 2.68 1.16 5.01 2.68 1.16
130 5.43 3.1 1.35 543 3.1 1.35 5.43 3.11 1.35
140 5.85 3.57 1.54 5.85 3.57 1.54 5.85 3.57 1.54
150 6.27 4.05 1.76 6.27 4.05 1.76 6.27 4,05 1.76
160 6.68 4.57 1.98 6.68 457 1.98 6.68 457 1.98
170 7.10 511 2.21 7.10 5.11 2.21 7.10 5.11 2.21
180 7.52 5.68 2.46 7.52 5.68 2.46 7.52 5.68 2.46
190 7.94 6.28 2.72 7.94 6.28 2.72 7.94 6.28 2.72
200 8.36 6.90 2.99 8.36 6.90 2.99 8.36 6.90 2.99
210 8.77 7.55 3.27 8.77 7.55 3.27 8.77 7.55 3.27
220 9.19 8.23 3.56 9.19 8.23 3.56 9.19 8.23 3.56
230 9.61 8.94 3.87 9.61 8.94 3.87 9.61 8.94 3.87
240 10.03 9.67 419 10.03 9.67 419 10.03 9.67 419
250 10.44 10.43 4.52 10.44 10.43 4.52 10.44 10.43 4.52
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
4” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 4 Inch Pjpe 4 Inch Pjpe 4 Inch Pipe
SDR 17, 4.33 inch OD, SDR 17, 4.33 inch OD, SDR 17, 4.33 inch OD,
3.82inch ID 3.82inch ID 3.82inch ID

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (00 | (psitoof) |  (ftisec) (00t | (psito0fy | - (ftisec) (fr100ft) | (psi/t00ft
30 0.84 0.08 0.03 0.84 0.08 0.03 0.84 0.08 0.03
35 0.98 0.10 0.04 0.98 0.10 0.04 0.98 0.10 0.04
40 1.12 0.13 0.06 1.12 0.13 0.06 1.12 0.13 0.06
50 1.40 0.20 0.09 1.40 0.20 0.09 1.40 0.20 0.09
60 1.68 0.28 0.12 1.68 0.28 0.12 1.68 0.28 0.12
70 1.96 0.37 0.16 1.96 0.37 0.16 1.96 0.37 0.16
80 2.24 0.48 0.21 2.24 0.48 0.21 2.24 0.48 0.21
90 2.52 0.59 0.26 2.52 0.59 0.26 2.52 0.59 0.26
100 2.80 0.72 0.31 2.80 0.72 0.31 2.80 0.72 0.31
120 3.36 1.01 0.44 3.36 1.01 0.44 3.36 1.01 0.44
140 3.92 1.34 0.58 3.92 1.34 0.58 3.92 1.34 0.58
160 4.47 1.72 0.74 447 1.72 0.74 447 1.72 0.74
180 5.03 2.14 0.93 5.03 2.14 0.93 5.03 2.14 0.93
200 5.59 2.60 1.12 5.59 2.60 112 5.59 2.60 112
220 6.15 3.10 1.34 6.15 3.10 1.34 6.15 3.10 1.34
240 6.71 3.64 1.58 6.71 3.64 1.58 6.71 3.64 1.58
260 1.27 422 1.83 7.27 422 1.83 7.27 4.22 1.83
280 7.83 4.84 2.10 7.83 4.84 2.10 7.83 4.84 2.10
300 8.39 5.50 2.38 8.39 5.50 2.38 8.39 5.50 2.38
320 8.95 6.20 2.68 8.95 6.20 2.68 8.95 6.20 2.68
340 9.51 6.93 3.00 9.51 6.93 3.00 9.51 6.93 3.00
360 10.07 7.70 3.34 10.07 7.70 3.34 10.07 7.70 3.34
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
5” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 5Inch Plipe 5Inch Pipe 5Inch Pjpe
SDR 17, 4.92 inch OD, SDR 17, 4.92 inch OD, SDR 17, 4.92 inch OD,
4,34 inch ID 4,34 inch ID 4.34'inch ID

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (1007 | (psitoof) |  (ftisec) (f100f) | (psiroofy | (fusec) (f100f) | (psirtoofy
50 1.08 0.11 0.05 1.08 0.11 0.05 1.08 0.11 0.05
60 1.30 0.15 0.07 1.30 0.15 0.07 1.30 0.15 0.07
80 1.73 0.26 0.11 1.73 0.26 0.11 1.73 0.26 0.11
100 2.17 0.39 0.17 217 0.39 0.17 217 0.39 0.17
120 2.60 0.54 0.23 2.60 0.54 0.23 2.60 0.54 0.23
140 3.03 0.72 0.31 3.03 0.72 0.31 3.03 0.72 0.31
160 3.47 0.92 0.40 3.47 0.92 0.40 3.47 0.92 0.40
180 3.90 1.15 0.50 3.90 1.15 0.50 3.90 1.15 0.50
200 4,33 1.39 0.60 4,33 1.39 0.60 4.33 1.39 0.60
220 4.76 1.66 0.72 4,76 1.66 0.72 4,76 1.66 0.72
240 5.20 1.95 0.85 5.20 1.95 0.85 5.20 1.95 0.85
260 5.63 2.26 0.98 5.63 2.26 0.98 5.63 2.26 0.98
280 6.06 2.60 112 6.06 2.60 112 6.06 2.60 112
300 6.50 2.95 1.28 6.50 2.95 1.28 6.50 2.95 1.28
325 7.04 3.42 1.48 7.04 3.42 1.48 7.04 3.42 1.48
350 7.58 3.92 1.70 7.58 3.92 1.70 7.58 3.92 1.70
375 8.12 4.46 1.93 8.12 4.46 1.93 8.12 4.46 1.93
400 8.66 5.02 2.18 8.66 5.02 2.18 8.66 5.02 2.18
425 9.20 5.62 243 9.20 5.62 243 9.20 5.62 2.43
450 9.75 6.25 2.70 9.75 6.25 2.70 9.75 6.25 2.70
475 10.29 6.90 2.99 10.29 6.90 2.99 10.29 6.90 2.99
500 10.83 7.59 3.29 10.83 7.59 3.29 10.83 7.59 3.29
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
6” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 6 Inch Pipe 6 Inch Pjpe 6 Inch Pjpe
SDR 17,6.30 inch OD, SDR 17,6.30 inch OD, SDR 17, 6.30 inch OD,
5.56inch ID 5,56 inch 1D 5,56 inch ID

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (f/sec) ({100 | (sinoofy | - (tisec) f100f) | (osirt00fy | (ftisec) (f100f) | (psirto0fy
75 0.99 0.07 0.03 0.99 0.07 0.03 0.99 0.07 0.03
100 1.32 0.12 0.05 1.32 0.12 0.05 1.32 0.12 0.05
125 1.65 0.18 0.08 1.65 0.18 0.08 1.65 0.18 0.08
150 1.98 0.25 0.11 1.98 0.25 0.11 1.98 0.25 0.11
175 2.31 0.33 0.14 2.31 0.33 0.14 2.31 0.33 0.14
200 2.64 0.42 0.18 2.64 0.42 0.18 2.64 0.42 0.18
225 2.97 0.52 0.23 2.97 0.52 0.23 2.97 0.52 0.23
250 3.30 0.63 0.27 3.30 0.63 0.27 3.30 0.63 0.27
275 3.64 0.75 0.33 3.64 0.75 0.33 3.64 0.75 0.33
300 3.97 0.89 0.38 3.97 0.89 0.38 3.97 0.89 0.38
325 4.30 1.03 0.45 4.30 1.03 0.45 4.30 1.03 0.45
350 4.63 1.18 0.51 4,63 1.18 0.51 4,63 118 0.51
375 4.96 1.34 0.58 4.96 1.34 0.58 4.96 1.34 0.58
400 5.29 1.51 0.65 5.29 1.51 0.65 5.29 1.51 0.65
450 5.95 1.88 0.81 5.95 1.88 0.81 5.95 1.88 0.81
500 6.61 2.28 0.99 6.61 2.28 0.99 6.61 2.28 0.99
550 7.27 2.72 1.18 7.27 2.72 1.18 1.27 2.72 1.18
600 7.93 3.20 1.38 7.93 3.20 1.38 7.93 3.20 1.38
650 8.59 3.7 1.61 8.59 3.7 1.61 8.59 3.71 1.61
700 9.25 4.25 1.84 9.25 4.25 1.84 9.25 4.25 1.84
750 9.91 4.83 2.09 9.91 4.83 2.09 9.91 4.83 2.09
800 10.57 5.44 2.36 10.57 5.44 2.36 10.57 5.44 2.36
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
8” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 8Inch Pjpe 8Inch Pjpe 8Inch Pipe
SDR 17, 7.87 inch OD, SDR 17, 7.87 inch OD, SDR 17, 7.87 inch OD,
6.95inch ID 6.95 inch ID 6.95 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (00 | (psitoof) | - (ftisec) 100ty | (psii00fy | (ftisec) (fr100ft) | (psi/t00ft
150 1.27 0.08 0.04 1.27 0.08 0.04 1.27 0.08 0.04
200 1.69 0.14 0.06 1.69 0.14 0.06 1.69 0.14 0.06
250 2.1 0.21 0.09 2.11 0.21 0.09 2.11 0.21 0.09
300 2.54 0.30 0.13 2.54 0.30 0.13 2.54 0.30 0.13
350 2.96 0.40 0.17 2.96 0.40 017 2.96 0.40 0.17
400 3.38 0.51 0.22 3.38 0.51 0.22 3.38 0.51 0.22
450 3.81 0.63 0.27 3.81 0.63 0.27 3.81 0.63 0.27
500 4.23 0.77 0.33 4.23 0.77 0.33 423 0.77 0.33
550 4.65 0.92 0.40 4.65 0.92 0.40 4.65 0.92 0.40
600 5.08 1.08 0.47 5.08 1.08 0.47 5.08 1.08 0.47
650 5.50 1.25 0.54 5.50 1.25 0.54 5.50 1.25 0.54
700 5.92 1.43 0.62 5.92 1.43 0.62 5.92 1.43 0.62
750 6.34 1.63 0.71 6.34 1.63 0.71 6.34 1.63 0.71
800 6.77 1.84 0.80 6.77 1.84 0.80 6.77 1.84 0.80
850 7.19 2.05 0.89 7.19 2.05 0.89 7.19 2.05 0.89
900 7.61 2.28 0.99 7.61 2.28 0.99 7.61 2.28 0.99
950 8.04 2.52 1.09 8.04 2.52 1.09 8.04 2.52 1.09
1000 8.46 2.77 1.20 8.46 2.77 1.20 8.46 2.77 1.20
1050 8.88 3.04 1.31 8.88 3.04 1.31 8.88 3.04 1.31
1100 9.31 3.31 1.43 9.31 3.31 1.43 9.31 3.31 1.43
1150 9.73 3.59 1.56 9.73 3.59 1.56 9.73 3.59 1.56
1200 10.15 3.89 1.68 10.15 3.89 1.68 10.15 3.89 1.68
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
.l 0” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 10 Inch Pipe 10 Inch Eipe 10 Inch Pipe
SDR 17,9.84 inch OD, SDR 17, 9.84 inch OD, SDR 17, 9.84 inch OD,
8.68 inch ID 8.68inch ID 8.68 inch 1D
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (1007 | (psinoof) | - (ftisec) (100f) | (psiroofy | - (fusec) ({100f) | (psirtoofy
250 1.35 0.07 0.03 1.35 0.07 0.03 1.35 0.07 0.03
300 1.62 0.10 0.04 1.62 0.10 0.04 1.62 0.10 0.04
350 1.90 0.13 0.06 1.90 0.13 0.06 1.90 0.13 0.06
400 217 0.17 0.07 217 0.17 0.07 217 0.17 0.07
450 2.44 0.21 0.09 2.44 0.21 0.09 2.44 0.21 0.09
500 2.71 0.26 0.1 2.71 0.26 0.1 2.71 0.26 0.1
550 2.98 0.31 0.13 2.98 0.31 0.13 2.98 0.31 0.13
600 3.25 0.36 0.16 3.25 0.36 0.16 3.25 0.36 0.16
700 3.79 0.48 0.21 3.79 0.48 0.21 3.79 0.48 0.21
800 4,33 0.62 0.27 433 0.62 0.27 433 0.62 0.27
900 4.87 0.77 0.33 4.87 0.77 0.33 4.87 0.77 0.33
1000 5.41 0.94 0.41 5.41 0.94 0.41 5.41 0.94 0.41
1100 5.96 112 0.48 5.96 1.12 0.48 5.96 1.12 0.48
1200 6.50 1.31 0.57 6.50 1.31 0.57 6.50 1.31 0.57
1300 7.04 1.52 0.66 7.04 1.52 0.66 7.04 1.52 0.66
1400 7.58 1.74 0.76 7.58 1.74 0.76 7.58 1.74 0.76
1500 8.12 1.98 0.86 8.12 1.98 0.86 8.12 1.98 0.86
1600 8.66 2.23 0.97 8.66 2.23 0.97 8.66 2.23 0.97
1700 9.20 2.50 1.08 9.20 2.50 1.08 9.20 2.50 1.08
1800 9.75 2.78 1.20 9.75 2.78 1.20 9.75 2.78 1.20
1900 10.29 3.07 1.33 10.29 3.07 1.33 10.29 3.07 1.33
2000 10.83 3.37 1.46 10.83 3.37 1.46 10.83 3.37 1.46
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
1 2” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 12 Inch Plipe 12 Inch Plipe 12 Inch Plipe
SDR 17, 12.40 inch OD, SDR 17, 12.40 inch OD, SDR 17, 12.40 inch OD,
10.94 inch ID 10.94 inch ID 10.94 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (f100f) | (psi/00ft) (ft/sec) (f/100%) | (psir100ft) (ft/sec) (f/100t) | (psir00ft
300 1.02 0.03 0.01 1.02 0.03 0.01 1.02 0.03 0.01
400 1.36 0.06 0.02 1.36 0.06 0.02 1.36 0.06 0.02
500 1.71 0.08 0.04 1.71 0.08 0.04 1.71 0.08 0.04
600 2.05 0.12 0.05 2.05 0.12 0.05 2.05 0.12 0.05
700 2.39 0.16 0.07 2.39 0.16 0.07 2.39 0.16 0.07
800 2.73 0.20 0.09 2.73 0.20 0.09 2.73 0.20 0.09
900 3.07 0.25 0.11 3.07 0.25 0.11 3.07 0.25 0.11
1000 3.41 0.30 0.13 3.41 0.30 0.13 3.41 0.30 0.13
1000 3.41 0.30 0.13 3.41 0.30 0.13 3.41 0.30 0.13
1100 3.75 0.36 0.16 3.75 0.36 0.16 3.75 0.36 0.16
1200 4.09 0.43 0.18 4.09 0.43 0.18 4.09 0.43 0.18
1300 443 0.49 0.21 443 0.49 0.21 443 0.49 0.21
1400 477 0.57 0.25 477 0.57 0.25 4.77 0.57 0.25
1500 5.12 0.64 0.28 5.12 0.64 0.28 512 0.64 0.28
1600 5.46 0.72 0.31 5.46 0.72 0.31 5.46 0.72 0.31
1700 5.80 0.81 0.35 5.80 0.81 0.35 5.80 0.81 0.35
1800 6.14 0.90 0.39 6.14 0.90 0.39 6.14 0.90 0.39
1900 6.48 1.00 0.43 6.48 1.00 0.43 6.48 1.00 0.43
2000 6.82 1.09 0.47 6.82 1.09 0.47 6.82 1.09 0.47
2500 8.53 1.65 0.72 8.53 1.65 0.72 8.53 1.65 0.72
2750 9.38 1.97 0.85 9.38 1.97 0.85 9.38 1.97 0.85
3000 10.23 2.32 1.00 10.23 2.32 1.00 10.23 2.32 1.00
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
1 4” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 14 Inch Plipe 14 Inch Plipe 14 Inch P‘ipe
SDR 17, 13.98 inch OD, SDR 17, 13.98 inch OD, SDR 17, 13.98 inch OD,
12.331inch ID 12.33inch ID 12.331inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (f/sec) ({100 | (sinoofy | - (ftisec) f100f) | (osirt00fy | (ftisec) (f100f) | (psirt00fy
400 1.07 0.03 0.01 1.07 0.03 0.01 1.07 0.03 0.01
500 1.34 0.05 0.02 1.34 0.05 0.02 1.34 0.05 0.02
600 1.61 0.07 0.03 1.61 0.07 0.03 1.61 0.07 0.03
800 2.15 0.11 0.05 2.15 0.11 0.05 2.15 0.11 0.05
1000 2.69 0.17 0.07 2.69 0.17 0.07 2.69 017 0.07
1200 3.22 0.24 0.10 3.22 0.24 0.10 3.22 0.24 0.10
1400 3.76 0.32 0.14 3.76 0.32 0.14 3.76 0.32 0.14
1600 4.30 0.40 0.18 4.30 0.40 0.18 4.30 0.40 0.18
1800 4.83 0.50 0.22 4.83 0.50 0.22 4.83 0.50 0.22
2000 5.37 0.61 0.26 5.37 0.61 0.26 5.37 0.61 0.26
2100 5.64 0.67 0.29 5.64 0.67 0.29 5.64 0.67 0.29
2200 5.91 0.73 0.32 5.91 0.73 0.32 5.91 0.73 0.32
2300 6.18 0.79 0.34 6.18 0.79 0.34 6.18 0.79 0.34
2400 6.44 0.86 0.37 6.44 0.86 0.37 6.44 0.86 0.37
2500 6.71 0.92 0.40 6.71 0.92 0.40 6.71 0.92 0.40
2600 6.98 0.99 0.43 6.98 0.99 0.43 6.98 0.99 0.43
2700 7.25 1.07 0.46 7.25 1.07 0.46 7.25 1.07 0.46
2800 7.52 1.14 0.49 7.52 1.14 0.49 7.52 1.14 0.49
2900 7.79 1.22 0.53 7.79 1.22 0.53 7.79 1.22 0.53
3000 8.06 1.29 0.56 8.06 1.29 0.56 8.06 1.29 0.56
3500 9.40 1.72 0.75 9.40 1.72 0.75 9.40 1.72 0.75
4000 10.74 2.20 0.95 10.74 2.20 0.95 10.74 2.20 0.95
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
1 6” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 16 Inch P‘ipe 16 Inch Plipe 16 Inch Plipe
SDR 17, 15.75 inch OD, SDR 17, 15.75 inch OD, SDR 17, 15,75 inch OD,
13.90 inch ID 13.90 inch ID 13.90 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (ft/100ft) | (psir00ft (ft/sec) (f100f) | (psi/100ft) (ft/sec) (f100f) | (psi/100ft)
400 0.85 0.02 0.01 0.85 0.02 0.01 0.85 0.02 0.01
500 1.06 0.03 0.01 1.06 0.03 0.01 1.06 0.03 0.01
600 1.27 0.04 0.02 1.27 0.04 0.02 1.27 0.04 0.02
800 1.69 0.06 0.03 1.69 0.06 0.03 1.69 0.06 0.03
1000 2.1 0.09 0.04 2.1 0.09 0.04 2.1 0.09 0.04
1200 2.54 0.13 0.06 2.54 0.13 0.06 2.54 0.13 0.06
1400 2.96 0.18 0.08 2.96 0.18 0.08 2.96 0.18 0.08
1600 3.38 0.23 0.10 3.38 0.23 0.10 3.38 0.23 0.10
1800 3.81 0.28 0.12 3.81 0.28 0.12 3.81 0.28 0.12
2000 4.23 0.34 0.15 4.23 0.34 0.15 4.23 0.34 0.15
2200 4.65 0.41 0.18 465 0.41 0.18 4.65 0.41 0.18
2400 5.08 0.48 0.21 5.08 0.48 0.21 5.08 0.48 0.21
2600 5.50 0.56 0.24 5.50 0.56 0.24 5.50 0.56 0.24
2800 5.92 0.64 0.28 5.92 0.64 0.28 5.92 0.64 0.28
3000 6.34 0.72 0.31 6.34 0.72 0.31 6.34 0.72 0.31
3200 6.77 0.82 0.35 6.77 0.82 0.35 6.77 0.82 0.35
3400 7.19 0.91 0.40 7.19 0.91 0.40 7.19 0.91 0.40
3600 7.61 1.01 0.44 7.61 1.01 0.44 7.61 1.01 0.44
3800 8.04 112 0.49 8.04 112 0.49 8.04 112 0.49
4000 8.46 1.23 0.53 8.46 1.23 0.53 8.46 1.23 0.53
4500 9.52 1.53 0.66 9.52 1.53 0.66 9.52 1.53 0.66
5000 10.57 1.86 0.81 10.57 1.86 0.81 10.57 1.86 0.81
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
1 8” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 18 Inch P‘ipe 18 Inch Plipe 18 Inch Plipe
SDR 17, 17.87 inch OD, SDR 17, 17.87 inch OD, SDR 17, 17.87 inch OD,
15,63 inch ID 15.63 inch ID 15.63 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (ft/100ft) | (psir00ft (ft/sec) (f100f) | (psi00ft) (ft/sec) (f100f) | (psi/100ft)
700 117 0.03 0.01 117 0.03 0.01 117 0.03 0.01
800 1.34 0.04 0.02 1.34 0.04 0.02 1.34 0.04 0.02
900 1.50 0.04 0.02 1.50 0.04 0.02 1.50 0.04 0.02
1000 1.67 0.05 0.02 1.67 0.05 0.02 1.67 0.05 0.02
1200 2.01 0.07 0.03 2.01 0.07 0.03 2.01 0.07 0.03
1400 2.34 0.10 0.04 2.34 0.10 0.04 2.34 0.10 0.04
1600 2.67 0.13 0.06 2.67 0.13 0.06 2.67 0.13 0.06
1800 3.01 0.16 0.07 3.01 0.16 0.07 3.01 0.16 0.07
2000 3.34 0.19 0.08 3.34 0.19 0.08 3.34 0.19 0.08
2200 3.68 0.23 0.10 3.68 0.23 0.10 3.68 0.23 0.10
2400 4.01 0.27 0.12 4.01 0.27 0.12 4,01 0.27 0.12
2600 4.34 0.31 0.14 4,34 0.31 0.14 4,34 0.31 0.14
2800 4.68 0.36 0.16 4.68 0.36 0.16 4.68 0.36 0.16
3000 5.01 0.41 0.18 5.01 0.41 0.18 5.01 0.41 0.18
3200 5.35 0.46 0.20 5.35 0.46 0.20 5.35 0.46 0.20
3400 5.68 0.51 0.22 5.68 0.51 0.22 5.68 0.51 0.22
3600 6.02 0.57 0.25 6.02 0.57 0.25 6.02 0.57 0.25
3800 6.35 0.63 0.27 6.35 0.63 0.27 6.35 0.63 0.27
4000 6.68 0.69 0.30 6.68 0.69 0.30 6.68 0.69 0.30
4500 7.52 0.86 0.37 7.52 0.86 0.37 7.52 0.86 0.37
5500 9.19 1.25 0.54 9.19 1.25 0.54 9.19 1.25 0.54
6000 10.03 1.47 0.64 10.03 1.47 0.64 10.03 1.47 0.64
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
20” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 20 Inch Plipe 20 Inch Plipe 20 Inch Plipe
SDR 17, 19.69 inch OD, SDR 17, 19.69 inch OD, SDR 17, 19.69 inch OD,
17.37inch ID 17.37inch ID 17.37 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (1007 | (psitoof) |  (ftisec) (f100f) | (psiroofy | (fusec) (f100f) | (psirtoofy
700 0.95 0.02 0.01 0.95 0.02 0.01 0.95 0.02 0.01
800 1.08 0.02 0.01 1.08 0.02 0.01 1.08 0.02 0.01
900 1.22 0.03 0.01 1.22 0.03 0.01 1.22 0.03 0.01
1000 1.35 0.03 0.01 1.35 0.03 0.01 1.35 0.03 0.01
1200 1.62 0.04 0.02 1.62 0.04 0.02 1.62 0.04 0.02
1400 1.90 0.06 0.03 1.90 0.06 0.03 1.90 0.06 0.03
1600 217 0.08 0.03 2.17 0.08 0.03 2.17 0.08 0.03
1800 2.44 0.09 0.04 2.44 0.09 0.04 2.44 0.09 0.04
2000 2.71 0.12 0.05 2.71 0.12 0.05 2.71 0.12 0.05
2250 3.05 0.14 0.06 3.05 0.14 0.06 3.05 0.14 0.06
2500 3.38 0.17 0.08 3.38 0.17 0.08 3.38 0.17 0.08
2750 3.72 0.21 0.09 3.72 0.21 0.09 3.72 0.21 0.09
3000 4.06 0.24 0.11 4.06 0.24 0.11 4.06 0.24 0.11
3500 4.74 0.32 0.14 4.74 0.32 0.14 4.74 0.32 0.14
4000 5.41 0.42 0.18 5.41 0.42 0.18 5.41 0.42 0.18
4500 6.09 0.52 0.22 6.09 0.52 0.22 6.09 0.52 0.22
5000 6.77 0.63 0.27 6.77 0.63 0.27 6.77 0.63 0.27
5500 7.44 0.75 0.32 7.44 0.75 0.32 7.44 0.75 0.32
6000 8.12 0.88 0.38 8.12 0.88 0.38 8.12 0.88 0.38
6500 8.80 1.02 0.44 8.80 1.02 0.44 8.80 1.02 0.44
7000 9.48 117 0.51 9.48 1.17 0.51 9.48 1.17 0.51
7500 10.15 1.33 0.58 10.15 1.33 0.58 10.15 1.33 0.58
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
1 8” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 18 Inch Plipe 18 Inch Plipe 18 Inch P‘ipe
SDR 17, 17.87 inch OD, SDR 17, 17.87 inch OD, SDR 17, 17.87 inch OD,
15.63 inch ID 15.63 inch ID 15,63 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (ft/100ft) (psi/100ft) (ft/sec) (ft/100ft) (psi/100ft) (ft/sec) (ft/100ft) (psi/100ft)
700 117 0.03 0.01 1.17 0.03 0.01 117 0.03 0.01
800 1.34 0.04 0.02 1.34 0.04 0.02 1.34 0.04 0.02
900 1.50 0.04 0.02 1.50 0.04 0.02 1.50 0.04 0.02
1000 1.67 0.05 0.02 1.67 0.05 0.02 1.67 0.05 0.02
1200 2.01 0.07 0.03 2.01 0.07 0.03 2.01 0.07 0.03
1400 2.34 0.10 0.04 2.34 0.10 0.04 2.34 0.10 0.04
1600 2.67 0.13 0.06 2.67 0.13 0.06 2.67 0.13 0.06
1800 3.01 0.16 0.07 3.01 0.16 0.07 3.01 0.16 0.07
2000 3.34 0.19 0.08 3.34 0.19 0.08 3.34 0.19 0.08
2200 3.68 0.23 0.10 3.68 0.23 0.10 3.68 0.23 0.10
2400 4.01 0.27 0.12 4.01 0.27 0.12 4.01 0.27 0.12
2600 4,34 0.31 0.14 4,34 0.31 0.14 4,34 0.31 0.14
2800 4.68 0.36 0.16 4.68 0.36 0.16 4.68 0.36 0.16
3000 5.01 0.41 0.18 5.01 0.41 0.18 5.01 0.41 0.18
3200 5.35 0.46 0.20 5855 0.46 0.20 5.35 0.46 0.20
3400 5.68 0.51 0.22 5.68 0.51 0.22 5.68 0.51 0.22
3600 6.02 0.57 0.25 6.02 0.57 0.25 6.02 0.57 0.25
3800 6.35 0.63 0.27 6.35 0.63 0.27 6.35 0.63 0.27
4000 6.68 0.69 0.30 6.68 0.69 0.30 6.68 0.69 0.30
4500 7.52 0.86 0.37 7.52 0.86 0.37 7.52 0.86 0.37
5500 9.19 1.25 0.54 9.19 1.25 0.54 9.19 1.25 0.54
6000 10.03 1.47 0.64 10.03 1.47 0.64 10.03 1.47 0.64
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
20” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 20 Inch Plipe 20 Inch P‘ipe 20 Inch Plipe
SDR 17, 19.69 inch OD, SDR 17, 19.69 inch OD, SDR 17, 19.69 inch OB,
17.37 inch ID 17.37 inch ID 17.37 inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (ft/sec) (ft/100ft) (psi/100ft) (ft/sec) (ft/100ft) (psi/100ft) (ft/sec) (ft/100ft) (psi/100ft)
700 0.95 0.02 0.01 0.95 0.02 0.01 0.95 0.02 0.01
800 1.08 0.02 0.01 1.08 0.02 0.01 1.08 0.02 0.01
900 1.22 0.03 0.01 1.22 0.03 0.01 1.22 0.03 0.01
1000 1.35 0.03 0.01 1.35 0.03 0.01 1.35 0.03 0.01
1200 1.62 0.04 0.02 1.62 0.04 0.02 1.62 0.04 0.02
1400 1.90 0.06 0.03 1.90 0.06 0.03 1.90 0.06 0.03
1600 217 0.08 0.03 217 0.08 0.03 217 0.08 0.03
1800 2.44 0.09 0.04 2.44 0.09 0.04 2.44 0.09 0.04
2000 2.71 0.12 0.05 2.1 0.12 0.05 2.1 0.12 0.05
2250 3.05 0.14 0.06 3.05 0.14 0.06 3.05 0.14 0.06
2500 3.38 0.17 0.08 3.38 0.17 0.08 3.38 0.17 0.08
2750 3.72 0.21 0.09 3.72 0.21 0.09 3.72 0.21 0.09
3000 4.06 0.24 0.11 4.06 0.24 0.11 4.06 0.24 0.11
3500 4.74 0.32 0.14 4.74 0.32 0.14 4.74 0.32 0.14
4000 5.41 0.42 0.18 5.41 0.42 0.18 5.41 0.42 0.18
4500 6.09 0.52 0.22 6.09 0.52 0.22 6.09 0.52 0.22
5000 6.77 0.63 0.27 6.77 0.63 0.27 6.77 0.63 0.27
5500 7.44 0.75 0.32 7.44 0.75 0.32 7.44 0.75 0.32
6000 8.12 0.88 0.38 8.12 0.88 0.38 8.12 0.88 0.38
6500 8.80 1.02 0.44 8.80 1.02 0.44 8.80 1.02 0.44
7000 9.48 117 0.51 9.48 1.17 0.51 9.48 117 0.51
7500 10.15 1.33 0.58 10.15 1.33 0.58 10.15 1.33 0.58
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AMERICAS

VELOCITY, HEADLOSS & PRESSURE DROP VS. FLOW RATE

NIRON CLIMA NIRON FG RED NIRON BLUE
22” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 22 Inch Plipe 22 Inch Plipe 22 Inch P‘ipe
SDR 17, 22.05 inch OD, SDR 17, 22.05 inch OD, SDR 17, 22.05 inch OD,
19.45inch ID 19.45inch ID 19.45inch ID

Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(gpm) (f/sec) ({100 | (sinoofy | - (ftisec) f100f) | (osirt00fy | (ftisec) (f100f) | (psirt00fy
800 0.86 0.01 0.01 0.86 0.01 0.01 0.86 0.01 0.01
900 0.97 0.02 0.01 0.97 0.02 0.01 0.97 0.02 0.01
1000 1.08 0.02 0.01 1.08 0.02 0.01 1.08 0.02 0.01
1200 1.29 0.03 0.01 1.29 0.03 0.01 1.29 0.03 0.01
1400 1.51 0.03 0.01 1.51 0.03 0.01 1.51 0.03 0.01
1600 1.73 0.04 0.02 1.73 0.04 0.02 1.73 0.04 0.02
1800 1.94 0.05 0.02 1.94 0.05 0.02 1.94 0.05 0.02
2000 2.16 0.07 0.03 2.16 0.07 0.03 2.16 0.07 0.03
2250 2.43 0.08 0.04 2.43 0.08 0.04 2.43 0.08 0.04
2500 2.70 0.10 0.04 2.70 0.10 0.04 2.70 0.10 0.04
2750 2.97 0.12 0.05 2.97 0.12 0.05 2.97 0.12 0.05
3000 3.24 0.14 0.06 3.24 0.14 0.06 3.24 0.14 0.06
3250 3.51 0.16 0.07 3.51 0.16 0.07 3.51 0.16 0.07
3500 3.78 0.19 0.08 3.78 0.19 0.08 3.78 0.19 0.08
3750 4.05 0.21 0.09 4.05 0.21 0.09 4.05 0.21 0.09
4000 4.32 0.24 0.10 4.32 0.24 0.10 4.32 0.24 0.10
5000 5.40 0.36 0.16 5.40 0.36 0.16 5.40 0.36 0.16
6000 6.47 0.51 0.22 6.47 0.51 0.22 6.47 0.51 0.22
7000 7.55 0.67 0.29 7.55 0.67 0.29 7.55 0.67 0.29
8000 8.63 0.86 0.37 8.63 0.86 0.37 8.63 0.86 0.37
9000 9.71 1.07 0.46 9.71 1.07 0.46 9.71 1.07 0.46
10000 10.79 1.30 0.56 10.79 1.30 0.56 10.79 1.30 0.56
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NIRON

NIRON CLIMA NIRON FG RED NIRON BLUE
2 4” (middle layer with fiberglass) (middle layer with fiberglass) NIRON MONO GREY
SDR 17 24 Inch Pipe 24 Inch Pipe 24 Inch Eipe
SDR 17, 24.8 inch OD, SDR 17, 24.8 inch OD, SDR 17, 24.8 inch OD,
21.891inch 1D 21.89inch ID 21.89inch ID
Flow Velocity | Headloss AP Velocity | Headloss AP Velocity | Headloss AP
(apm) (f/sec) (1007 | (psitoof) |  (ftisec) (f100f) | (psiroofy | (fusec) (f100f) | (psirtoofy
1100 0.94 0.01 0.01 0.94 0.01 0.01 0.94 0.01 0.01
1200 1.02 0.01 0.01 1.02 0.01 0.01 1.02 0.01 0.01
1300 1.11 0.02 0.01 1.11 0.02 0.01 1.1 0.02 0.01
1400 1.19 0.02 0.01 1.19 0.02 0.01 119 0.02 0.01
1600 1.36 0.02 0.01 1.36 0.02 0.01 1.36 0.02 0.01
1800 1.53 0.03 0.01 1.53 0.03 0.01 1.53 0.03 0.01
2000 1.71 0.04 0.02 1.71 0.04 0.02 1.71 0.04 0.02
2250 1.92 0.05 0.02 1.92 0.05 0.02 1.92 0.05 0.02
2500 2.13 0.06 0.02 213 0.06 0.02 2.13 0.06 0.02
2750 2.34 0.07 0.03 2.34 0.07 0.03 2.34 0.07 0.03
3000 2.56 0.08 0.03 2.56 0.08 0.03 2.56 0.08 0.03
4000 3.41 0.13 0.06 3.41 0.13 0.06 3.41 0.13 0.06
5000 4.26 0.20 0.09 4.26 0.20 0.09 4.26 0.20 0.09
6000 5.12 0.29 0.12 5.12 0.29 0.12 5.12 0.29 0.12
7000 5.97 0.38 0.16 5.97 0.38 0.16 5.97 0.38 0.16
8000 6.82 0.49 0.21 6.82 0.49 0.21 6.82 0.49 0.21
9000 7.67 0.60 0.26 7.67 0.60 0.26 7.67 0.60 0.26
10000 8.53 0.74 0.32 8.53 0.74 0.32 8.53 0.74 0.32
11000 9.38 0.88 0.38 9.38 0.88 0.38 9.38 0.88 0.38
12000 10.23 1.03 0.45 10.23 1.03 0.45 10.23 1.03 0.45
13000 11.08 119 0.52 11.08 1.19 0.52 11.08 1.19 0.52
14000 11.94 1.37 0.59 11.94 1.37 0.59 11.94 1.37 0.59
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FITTING EQUIVALENT LENTGHS

EQUIVALENT LENGTHS OF PIPE FOR VARIOUS FITTINGS (ft.)

AMERICAS

Socket Tee Tee Tee Tee Tee Reducer
Through Through Conjunction Counter current Counter current By 1 dimension
main branch of flow flow separation flow conjunction
_ [ N
- - - - - - - - - - - _/_
oo | % agmm | % | emm | 21 agem | 4 eem | 3 | semm | 52 | tgmm
201/:7';m 05 201/2n‘1lm 05 201/2n';m 2.6 201/:;m 1.7 201/:7"1m 3.9 201/:1‘1'm 6.5 201/:7"1m 0.9
mom | 7 sgem | 7 | shm | 33 ssmm | 22 | mem | 49 | sem | 82 | ggam | M
2om | 0 w9 | mm | 42w | 28 | smm | 63 | amm | 104 | g | 14
wom | 11w | M [ omm | 52 | wmn | 35 | wmm | 79 | amm | 131 | | 17
somm | 14 | somm | 14 | somm | 66 | somm | 44 | somm | %9 | somm | 164 | somm | 22
o | 7 s | 17 | eanm | 83 | sdam | 55 | eanm | 124 | emm | 207 | ggum | 28
om | 21 | bmm | 21 | hmm | 98 zbmm | 66 | zimm | 148 | s5mm | 246 | gipn | 83
omm | 25 | omn | 25 | omm | 18 wnm | 70 | womm | 77 | oohm | 295 | gomm | 39
womm | 30 | tomm | 30 | wgmm | 44 wgnm | 96 | omm | 27 | #0mm | 31 | pomm | 48
mam | 42 | om | 42 | smm | 27 | ismm | 134 | igmm | 302 | osem | 503 | qogem | 67
w0mn | 54 | 00mm | 258 | oomm | 172 | womm | 387 | 200mm | 644 | q00mm | 88
0mm | 67 | 200mm | 322 | o00mm | 25 | s00mm | 483 | 200mm | 805 | goomm | 107
psomn | 84 | as0mm | 403 | s | 268 | gsomm | 604 | gsgmm | 1007 | gspn | 134
sthmm | 106 | 315mm | 07 | arionm | 338 | atbm | 761 | sarm | 1269 | gyfem | 169
wsom | 19 [ astmm | 572 | asimm | %1 | assmm | 858 | sgiyn | 1430 gsipy | 19
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NIRON

EQUIVALENT LENGTHS OF PIPE FOR VARIOUS FITTINGS (ft.)

Reducer Reducer Reducer Reducer Reducer Cross Cross
By 2 dimensions | By 3 dimensions | By 4 dimensions | By 5 dimensions | By 6 dimensions Separation of Conjunction of
flow flow
RN 1
3/8" %ll %Il 3/8“ 3/8" %“ 3 7 3/8" 6 4
16 mm 16 mm 16 mm 16 mm 16 mm 16 mm : 16 mm :
‘yzll 1/2" 1/2" 1/2" 1/2“ 1/2“ 4 5 'yzll 8 0
20 mm 20 mm 20 mm 20 mm 20 mm 20 mm ’ 20 mm )
3/4" %" %ll 3/4" %Il 3/4" 3/4"
25 mm 1.4 25 mm 25 mm 25 mm 25 mm 25 mm o.7 25 mm 101
i g 1 g 1 g 1
32 mm 1.7 32 mm 2.1 32 mm 32 mm 32 mm 32 mm 7.3 32 mm 12.9
1" 1" 1" 1" 1" 1" 1"
40 mm 2.2 40 mm 2.6 40 mm 31 40 mm 40 mm 40 mm 9.2 40 mm 16.1
1" 1%" 1" 1%" 1"
50 mm 27 50 mm 3.3 50 mm 3.8 50 mm 4.4 50 mm
2" 2" 2Il 2|I 2"
63 mm 3.4 63 mm 41 63 mm 4.8 63 mm 9.5 63 mm 6.2
2" 2%" 25" 2%" 2"
75 mm 41 75 mm 4.9 75 mm o7 75 mm 6.6 75 mm 7.4
3 g 3 g 3
90 mm 4.9 90 mm 5.9 90 mm 6.9 90 mm 7.9 90 mm 8.9
4" 4|I 4" 4|I 4"
omm | 9 | tomm | 72 | 1t0mm | 84 | t10mm | 98 | t10mm | 108
5" 5|| 5Il 5|I 5"
5mm | 84 | 125mm | 10T [gsom | 7| g5 | 134 | s | 191
6" 6" 6" 6" 6"
60mm | 197 | 200mm | 129 | 160mm | 190 | 160mm | 172 | 160mm | 193
8" 8" 8" 8" g"
200mm | 134 | 200mm | 161 | 200mm | 188 | 200mm | 219 | 200mm | 242
10" 10" 10" 10“ 10"
250mm | 168 | 250mm | 201 | 250mm | 239 | o50mm | 268 | o5omm | 302
12" 12" 12" 12“ 12“
35mm | 211 35mm | 224 | 3t5mm | 296 | 35mm | 338 | 345pm | 381
14" 14" 14" 14" 14"
ss5mm | 238 | as5mm | 286 | 3ssmm | 334 | assmm | 334 | as5mm | 429
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EQUIVALENT LENGTHS OF PIPE FOR VARIOUS FITTINGS (ft.)

AMERICAS

Elbow 90° Elbow 90° Elbow 45° Elbow 45° Adapter Adapter Elbow
Street Street Female thread Male thread Female thread
pa pa G n i
ti ti o — | |
3/" 3/" %ll 3/8" 3/8“ 3/8" 3/8"
16?nm 1.3 16?nm 1.3 16 mm 0.7 16 mm 0.7 16 mm 0.9 16 mm 1.2 16 mm 1.5
1/Il 1/2" 1/ll ‘yzll 1/ll 1/2" 1/ll
omm | 16 20mm | 0 | 20mm | 99 | 20mm | %9 | 20mm | ' | 20mm | 1° | 20mm | 19
A A A A A A A
smm | 20 | osmm | 20 | som | Y | sem | Y | 25wm | 4 | s5om | 19 | 25m | 24
i q" " q" e q" i
32 mm 26 32 mm 26 32 mm 1.4 32 mm 1.4 32 mm 1.7 32 mm 2.4 32 mm 3.0
11/" 1%" 1%“ 1%" 11/4" 1%"
40 r:Im 3.3 40 mm 3.3 40 mm 1.7 40 mm 1.7 40 mm 22 40 mm 3.1
11/2" 1'y2|l 11/2" 1‘y2ll
50 mm 4.1 50 mm 22 50 mm 2.7 50 mm 3.8
2Il 2" 2ll 2"
63 mm 5.2 63 mm 2.8 63 mm 3.4 63 mm 4.8
21" 24" 21" 24"
75 r;m 6.2 75 nz1m 3.3 75 mm 4.1 75 mm .7
3" 3“ 3"
90 mm 7.4 90 mm 3.9 90 mm 6.9
4Il 4“ 4"
1omm | 90 Momm | 48 Momm | &4
5Il 5"
125mm | 126 125mm | 67
6" 6"
160mm | 172 200mm | &8
8" 8"
200mm | 219 200mm | 107
10" 10“
250 mm | 269 250 mm | 134
12" 12"
35mm | 338 35mm | 169
14" 14"
355mm | 381 355mm | 191
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NIRON

EQUIVALENT LENGTHS OF PIPE FOR VARIOUS FITTINGS (ft.)

Elbow
Male thread

o

Tee
Female thread

i

Tee
Male thread

At

Saddle
Reducer
Through main

B

Saddle

Reducer
Through branch

Saddle

Reducer

Combination of
flow

It

—— ——

163/?:1m 1.7 163/?:1m 28 163/?:1m 163/;';m 04 16%r:1m 0.9 16%rrl;m 17
wam | 27 | smm | 44 SUCCIN I A R B V) R
2o | 35 | gnm | 56 SUCAN [ X R A R T A I -
o | M wmm | 22 | g | 44
PLCHE I A LR T A LR I 3
632r:1m 1.7 632r'1l1m 3.4 632r:1m 6.9
om | 21 | ghmm | 41 | sem | 82
somm | 25 | aonm | 49 | sonm | 98
tomm | 30 | tomm | 60 | 410mm | 120
8mm | 42 | smm | 84 | 18om | 168
omm | 54 | t6omm | 107 | teomm | 215
somm | 87 | omm | 134 | yoomm | 268
250mm | 84 | 2s0mm | 168 | os0mm | 336
ssmm | 108 | stsom | 211 | g | 423
ssmm | 19 | ssomm | 28 | ss5m | 477
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AMERICAS

EQUIVALENT LENGTHS OF PIPE FOR INTERNAL BUTT FUSION WELD BEADS (ft.)

SIZE SIZE | bR Eotlglxé#fqm SIZE SIZE i | bR Eotjslxg;ﬂm
inches feet of pipe inches feet of pipe
1% 40 73 0.07 0.52 1 40 N 0.05 0.3
1% 50 13 0.09 0.8 1" 50 n 0.06 0.5
2 63 13 0.1 1 2 63 n 0.08 0.7
2 75 13 0.13 1.2 2% 75 n 0.09 0.9
3 90 73 0.16 1.6 3 90 n 0.11 1.2
4 110 13 0.20 2.2 4 110 n 0.13 1.5
5 125 73 0.22 2.9 5 125 n 0.15 18
6 160 13 0.29 35 6 160 n 0.19 23
8 200 73 0.36 45 8 200 n 0.24 3
10 250 13 0.45 6 10 250 n 0.30 4
12 315 13 0.57 8 12 315 n 0.38 5
14 355 13 0.64 9 14 355 n 0.42 6
16 400 13 0.72 10 16 400 n 0.48 7
18 450 73 0.81 12 18 450 n 0.54 8
20 500 13 0.90 13 20 500 n 0.60 9
22 560 73 1.01 15 22 560 n 0.67 10
24 630 13 1.13 16 24 630 n 0.75 12
1 40 9 0.06 0.4 2 63 17 0.05 0.5
1% 50 9 0.07 0.6 2% 75 17 0.06 0.7
2 63 9 0.09 0.75 3 90 17 0.07 0.8
2 75 9 0.1 1 4 10 17 0.08 1
3 90 9 0.13 1.25 5 125 17 0.10 1.2
4 110 9 0.16 1.5 6 160 17 0.12 14
5 125 9 0.18 2 8 200 17 0.15 18
6 160 9 0.23 25 10 250 17 0.19 24
8 200 9 0.29 3 12 315 17 0.24 3
10 250 9 0.36 4 14 355 17 0.27 4
12 315 9 0.46 6 16 400 17 0.31 45
14 355 9 0.52 7 18 450 17 0.35 5
16 400 9 0.58 8 20 500 17 0.39 6
18 450 9 0.66 9 22 560 17 0.43 7
20 500 9 0.73 10 24 630 17 0.49 8
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NIRON

GRAPH OF TEST FOR LESS THAN 220 PSI I

| £ 3.5% of Test Pressure |
Y 1.5% of
i £ Test
TEST Pressure
PRESSURE ' H
102030 60 120min |
E_____ T

‘GRAPH OF TEST WHEN TESTING TO MAXIMUM

RECOMMENDED TEST PRESSURE (220 PSI) '

X
3ol

psi

220PsI

|
3PSl

! -
|

TEST
PRESSURE

1020 30 120min

[
-—

Testing pressure shall be reduced to the maximum pressure
rating of the lowest rated element of the system, which is
often components otherthan the NIRON components, if these

lower rated components can not be isolated during testing.
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SYSTEMTESTING

The testing of Niron piping systems should be carried out through hydrostatic or
pneumatic testing. Hydrostatic testing is outlined as follows:

T Fill the system slowly to vent it (do not fully tighten the highest plugs to be closed
until water comes out with a continuous jet).

2 Bring the pressure up to the test pressure. The test pressure should be a minimum
of 1.5 times the design pressure of the system, or alternatively up to 220 psi. Note
that thermoplastic pipes such as Niron PP-RCT pipes will expand upon initially
pressurizing them. For that reason, the pressure should be increased two (2) more
times every 10 minutes.

3 Measure the pressure after the first 30 minutes.

4 Read the pressure after another 30 minutes (one hour from the end of step 2).
If the difference is less than or equal to 3.5% of the pressure measured after the
2nd re-pressurization step (the pressure measured at the 30 minute mark after ini-
tial pressurization), then the actual “1 hour test” can be started from this pressure
point. During this time, the system should be visually inspected to determine if
there are visual leaks noted.

5 After the one (1) hour test, the maximum pressure drop must be 1.5% or less from
the pressure point when the one hour test was started.

6 Ifthere are no leaks, and the pressure drop in step 5 is less than 1.5% (i.e. no more
than 5% overall from the 30 minute mark), the test is considered to have passing
results. The results of this test shall be recorded.

7 As an example, the initial test pressure is 220psi.  After ten minutes, the system
drops to 210 psi and is repressurized to 220 psi (@ the 10 minute mark). After
another ten minutes, it drops again to 212 psi and is repressurized again to 220
psi (@ the 20 minute mark). Then after ten additional minutes (@ the 30 minute
mark), the pressure recorded is 214 psi. Since this is less than a 3% drop from the
pressure measured at the 30 minute mark, the one hour test can then be started.
After 60 minutes from the start, the final pressure recorded is 212 psi with no leaks
(ie.less than a 1% drop in pressure). This was a successful test.

NOTE

NIRON systems can be tested with compressed air in lieu of water at the sole risk of
the installing contractor (Nupi Americas does not assume or accept any liability ba-
sed on the decision by the installing contractor to test with compressed air). When
considering an air test, special precautions must be taken due to the inherent dan-
gers of testing with compressed air. Please refer to Nupi Americas’ printed recom-
mendations for performing air testing and be sure to follow all local and national
safety regulations in order to minimize the dangers due to compressed air testing.



CHEMICAL COMPATABILITY OF
NIRON PP-RCT

For chemical compatibility of polypropylene material make reference to: PPI-TR19
‘Chemical Resistance of Thermoplastics Piping Materials' (available for free download
from the website www.plasticpipe.org) and to ISO TR 10358 'Plastics pipes and fit-
tings - Combined chemical resistance classification table!
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