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Csl: DIVISION: 22 00 00 — PLUMBING
Section: 22 11 16 — Domestic Water Piping

Product certification system:

The ICC-ES product certification system includes testing samples taken from the market or supplier's
stock, or a combination of both, to verify compliance with applicable codes and standards. The system
also involves factory inspections, and assessment and surveillance of the supplier's quality system.

Product:  ePIPE® Epoxy System
ePIPE® FRS Epoxy System

Listee: ACE Duraflo® Systems, LLC
2926 W. Pendleton Ave.,
Santa Ana, California 92704
www.aceduraflo.com

Compliance with the following codes:

2024, 2021, 2018, 2015, 2012 and 2009 International Plumbing Code® (IPC)
2024, 2021, 2018, 2015, 2012 and 2009 International Residential Code® (IRC)
2024, 2021, 2018, 2015, 2012 and 2009 Uniform Plumbing Code® (UPC)*

*Uniform Plumbing Code® is a copyrighted publication of the International Association of Plumbing and Mechanical Officials.

Compliance with the following standards:

ASTM F2831-2019(R2024) Standard Practice for Internal Non Structural Epoxy Barrier Coating
Material Used In Rehabilitation of Metallic Pressurized Piping Systems

ICC-ES LC1008-2009, PMG Listing Criteria for Internal Epoxy Barrier Pipe Coating Material for Water
Supply Systems

ASTM D 4541-2022, Standard Test Method for Pull-off Strength of Coatings Using Portable Adhesion
Testers

NSF/ANSI/CAN 61-2023, Section 5, Drinking Water System Components — Health Effects

AWWA C210-2015, Liquid Epoxy Coating and Lining for Steel Water Pipe and Fittings

IAPMO 1GC189-2019, Internal Pipe Epoxy Barrier Coating Material for Application in Pressurized
(Closed) Water Piping Systems

Identification:
Each container bears a label marked Part A or Part B, with the manufacturer's name (ACE DuraFlo®),

the NSF 61 designation, product name and size, the ICC-ES PMG listing mark. See Figure 1. Each
container is stamped on the top with the date of manufacture and the batch number. See Figure 2.

Listings are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed as an endorsement
of the subject of the listing or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express or implied, as to any finding or
other matter in this listing, or as to any product covered by the listing.

Copyright © 2024 ICC Evaluation Service, LLC. All rights reserved.


http://www.icc-es-pmg.org/
http://www.aceduraflo.com/
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Installation:

Models:

Internally coated pipe and tubing shall be permanently and legibly marked on each outlet and on the
outside of exposed pipe with the following marking applied at intervals of not more than 20 ft.
Manufacturer’s name or trademark and coating designation and material with prohibition on the use of
flame and heat to repair any part of system. See figure 3.

The ePIPE® System must be applied by authorized applicators trained by ACE DuraFlo® Systems, LLC.
The following steps comprise the installation sequence:

1. The existing piping system is partially disassembled into separate sections, with flexible tube, valves
and gasketed connections removed.

2. Each section is air-dried and sandblasted clean in accordance with the manufacturer’s published
instructions. The cleaned surface, when viewed without magnification, must be free of all visible oil,
grease, dirt, mill scale, rust and previously applied coatings. Evenly dispersed, very light shadows,
streaks, and discolorations caused by stains of mill scale, rust and old coatings are permitted to
remain on no more than 33 percent of the surface. Slight residues of rust and old coatings are
permitted to be left in the craters of pits, if the original surface is pitted. Upon completion, this level
of cleaning must be visually verified and recorded by the applicator.

3. Each section is then pressure-tested with air to 100 psi (689.5 kPa), to verify that the pipe has no
holes, cracks or leaks. Identified leaks must be repaired prior to coating.

4. Using proprietary measuring and application equipment provided by ACE DuraFlo® Systems,
ePIPE® is applied in one end of a pipe or tube section and forced by air pressure through the section.

5. After drying in accordance with the manufacturer's instructions, the ePIPE® applicator then
reassembles the piping system and hydrostatically pressure tests to 150 psi (1034 kPa) in the
presence of the code official or the official’'s designated representative or as determined by the
authority having jurisdiction.

6. The completed system shall be flow tested and the piping system shall be required to meet the
minimum flow rates specified in the model codes (UPC, IPC, NSPC) or approved by the local
authority.

7. Design: See Tables 1-12 for flow rates and pressure drop based on an average coating thickness
of .12 inch (3.048mm).

ACE DuraFlo® ePIPE® Systems is a proprietary, two-part, mechanically mixed epoxy material that is
pneumatically applied to the interior of cleaned rigid-galvanized pipe or copper tube used to convey
pressurized potable water. ePIPE® system is composed of 100 percent solids, two-component epoxy,
mixed to the manufacturer’s specification, which meets the requirements of NSF 61 Section 5. The
ePIPE® System is recognized for application on metallic pipes from /2 inch to 36 inches (12.7 to 914.4
mm) in diameter. The installed minimum thickness of the coating must be 0.004 inch (0.20 mm) on all
sizes. The installed maximum single coat field use dry thickness is 0.12 inch (3.048 mm). The ePIPE®
System is not for application on flexible pressure pipe or valves or on gasketed connections. The
ePIPE®logo is shown in Figure 1.

ACE DuraFlo®ePIPE FRS is a 2-part hydrophobic epoxy material, reddish brown in color when mixed.
ePIPE FRS may be used in the same application as to ePIPE®, and is recognized for immediate return
to service.

Conditions of Listing:

1. The ePIPE® system must be installed in accordance with this listing and the manufacturer's
published installation instructions. In the event of a conflict, the instructions in this listing govern.

2. The existing piping system must be fabricated from metallic pipe materials in accordance with the
applicable codes.

3. All leaks must be repaired prior to coating in such a way so as to restore the affected sections to a
code-complying condition.

4. The ePIPE® Epoxy Coated Piping System is manufactured under a quality control program with
annual surveillance inspections by ICC-ES.
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TABLE 1—FLOW RATE, VELOCITY, AND FRICTION LOSS (WATER),

1/2-INCH COPPER TUBING, ASTM B88 WITH 120-MIL ACE DURAFLO® COATING

Flow Type M Type L Type K
Rate 1D= 0.329 ID= 0.305 ID= 0.287
Press Press
(gpm} Velocity Loss Velocity Press Loss Veloeity Loss
(fizec) (psi/100") (fizec) {psif100) (ft'sec) {psi/100")

1.00 377 7.69 4.39 11.23 4.96 15.22
2.00 7.55 30.76 B.78 44.92 9.92 £0.89
3.00 11.32 69.21 13.17 101.08 14.88 137.01
4.00 15.10 123.04 17.57 179.70 19.84 243.57
5.00 18.87 192.26 21.96 280.78 24.80 380.58
6.00 22 64 276.85 26.35 404.32 29.76 548.04
7.00 2642 376.82 30.74 550.32 34.72 745.94
8.00 30.19 492.17 35.13 T18.78 39.67 §74.29
3.00 3397 622.91 39.52 909.71 44 63 1233.09
10.00 3774 769.02 43.91 1123.10 49.59 1522.33
11.00 41.51 930.52 48.30 1358.95 54.55 1842.02
12.00 4529 1107.39 52.70 1617.27 59.51 2182.15
13.00 49.06 1299.65 57.09 1598.04 B4.47 2572.74
14.00 5284 1507.28 61.48 2201.28 69.43 2983.76
15.00 S6.61 1730.30 B5.87 2526.98 74.39 3425.24
16.00 60.38 1968.69 70.26 2875.14 79.35 3897.16
17.00 64.16 2222 .47 T74.65 3245.76 B4.31 43899.53
18.00 67.93 2491.63 79.04 3638.85 B9.27 493235

TABLE 2—FLOW RATE, VELOCITY, AND FRICTION LOSS (WATER),

3/4-INCH COPPER TUBING, ASTM B88 WITH 120-MIL ACE DURAFLO® COATING

Flow Type M Type L Type K
Rate ID= 0.571 ID= 0.545 ID= 0.505
Press Press Press
{gpm) Velocity Loss Velocity Loss Velocity Loss
(ft'sec) {p=i'100") (ft'sec) {psif100") (ft'sec) (psi100%)
1.00 1.25 D47 1.38 0.59 1.60 0.86
2.00 2.51 1.86 2.75 2.35 3.20 3.45
3.00 3.76 4.20 413 5.30 4 .B1 7.75
4.00 5.01 746 5.50 9.42 6.41 13.78
5.00 6.26 11.65 6.58 14.71 8.01 21.54
G.00 752 16.78 B.25 21.19 9.61 31.02
7.00 B.77 22.84 9.563 28.84 11.21 42.21
5.00 10.02 29.83 11.00 37.66 12.81 55.14
9.00 11.28 3776 12.38 4767 14.42 B9.78
10.00 12.53 45.62 13.75 58.85 16.02 BE.15
11.00 13.78 56.41 15.13 71.21 17.62 104.24
12.00 15.03 E7.13 16.50 B4.74 19.22 124.06
13.00 16.29 78.78 17.88 99.46 20.82 145,60
14.00 17.54 91.37 19.25 115.35 22.43 168.86
15.00 18.79 104.89 20.63 132,41 24.03 193.84
16.00 20.05 119.34 22.00 150.66 2563 220.55
17.00 21.30 134 72 23.38 170.08 27.23 248 .95
15.00 22.55 151.04 2476 190.67 28.83 279.14
19.00 23.81 168.29 26.13 21245 30.43 311.01
20.00 25.06 186.47 27.51 23540 32.04 34461
21.00 26.31 205.58 28.88 259.53 33.64 379.93
22.00 27.56 22563 30.26 28483 35.24 416.98
23.00 28.82 246.60 31.63 31131 36.84 45575
24.00 30.07 268.51 33.01 338.97 358.44 496.24
25.00 31.32 291.36 34.38 367.81 40.04 538.45
26.00 3258 315.13 3576 397 82 41.65 582.39
27.00 33.83 339.84 37.13 429.01 43.25 628.05
258.00 35.08 365.48 38.51 451.38 44 BS 675.44
29.00 36.33 392.05 39.88 494 93 46.45 T24.54
30.00 37.59 419.55 41.26 52965 45.05 775.38
31.00 38.84 447,95 42.63 56554 49.66 827.93
32.00 40.09 47736 44.01 60262 51.26 882.20
33.00 41.35 507 66 45.38 64087 52.B6 938.20
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TABLE 3—FLOW RATE, VELOCITY, AND FRICTION LOSS (WATER),
1-INCH COPPER TUBING, ASTM B88 WITH 120-MIL ACE DURAFLO® COATING

Flow Type M Type L Type K
Rate D= 0.522 D= 0.785 ID= 0.755
Press Press Press
{gpm) Velocity Lozs Velocity Loss Velocity Loss
(f'sec) {p=i100Y) (ft'sec) {psi100) {ftlsec) (psif100%)
2.00 1.21 029 1.33 0.36 1.43 0.44
4.00 242 1.15 265 1.45 287 1.76
6.00 3.63 259 3.98 3.25 4.30 3.85
5.00 4.54 460 5.30 5.79 573 703
10.00 6.05 718 6.63 5.04 7.7 10.98
12.00 7.25 10.34 7.95 13.02 860 15.82
14.00 B.46 14.07 9.28 17.72 10.03 21.53
16.00 967 18.38 1061 2314 11.47 28.12
18.00 10868 2327 1193 2929 12.90 35.59
20.00 12.09 28.72 1326 36.16 14.33 43.94
22.00 13.30 3476 1458 4376 1577 53.17
24.00 1451 4136 1591 52 07 17.20 63.27
26.00 15372 45 54 1724 61.11 18.63 7426
28.00 16.93 56.30 18.56 7088 20.07 86.12
30.00 18.14 G4.63 19.89 81.36 21.50 98.86
32.00 1935 7353 211 9257 2293 112.49
34.00 20.56 83.01 2254 104.51 24 37 126.99
36.00 2176 93.06 2386 117.16 25.80 142 37
38.00 2297 103.69 2519 130.54 2723 158.62
40.00 2418 114.89 2652 144 .65 28.67 175.76
42.00 2539 126.67 27 84 159.47 30.10 193.77
44.00 2660 139.02 2917 175.02 31.53 212,67
46.00 27 81 151.895 3049 191.29 32 96 23244

TABLE 4—FLOW RATE, VELOCITY, AND FRICTION

LOSS (WATER),
11/,-INCH COPPER TUBING, ASTM B88 WITH 120-MIL ACE DURAFLO® COATING

Flow Type M Type L Type K
Rate D= 1.051 ID= 1.025 ID= 1.005
Press Press Press
{gpm) Velocity Loss Velocity Loss Velocity Loss
(flzec) (p=i100Y) (ftizec) {psiM100Y) {ftlsec) (psif1007)
5.00 1.85 0.53 1.94 0.60 2.02 0.66
2.00 2.96 1.34 311 1.52 3.24 1.68
11.00 407 254 4.28 2.88 4 45 3.18
14.00 518 412 544 467 5.EB 5.15
17.00 6.29 6.07 B.61 688 G.88 7.60
20.00 740 841 7.78 953 &.09 10.51
23.00 8.51 11.12 894 12.60 9.30 13.90
26.00 962 14.21 10.11 16.10 10.52 17.77
29.00 10.72 17.67 1128 20.03 11.73 2210
32.00 11.83 21.52 12.44 24 39 12.04 26.91
35.00 12.94 25.74 13.61 2918 1416 32.20
35.00 14.05 30.34 1477 34.39 15.37 3795
41.00 15.16 35.32 15.94 40.04 16.58 4418
44 .00 16.27 40.68 17.11 46.11 17.80 50.89
47.00 17.38 45.42 18.27 5261 19.01 55.06
50.00 18.459 52.54 1944 5954 20.22 65.71
53.00 19.60 59.03 2061 66.90 21.44 73.83
56.00 20.71 £5.90 2177 7469 2265 8243
59.00 21.82 73.15 2294 82.91 23.86 01.49
£2.00 2293 g80.78 2411 91.56 25.08 101.04
65.00 2404 85.78 2527 100.63 26.29 111.05
65.00 2515 a7 A7 2644 11013 27.50 121.54
71.00 26.26 105.93 2761 120.07 2872 132.50
74.00 27.37 115.07 2877 130,43 20.93 143.93
77.00 28.48 124.59 29.94 14122 31.14 155.84
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TABLE 5—FLOW RATE, VELOCITY, AND FRICTION LOSS (WATER),
1%/2-INCH COPPER TUBING, ASTM B88 WITH 120-MIL ACE DURAFLO® COATING

Flow Type M Type L Type K
Rate ID= 1.287 ID= 1.265 ID= 1.241
Press Press Press
(gpm) Velocity Loss Velocity Loss Veloeity Loss
(filsec) (psi/100") (f’sec) {psif100Y) (fisec) (psi/100%)

10.00 2.47 0D.73 2.55 D.79 265 0.87
13.00 3N 1.23 3.32 1.34 345 1.47
16.00 3.95 1.86 4.08 2.02 4.24 223
19.00 4.89 2,82 4.85 2.85 5.04 3.14
22.00 543 3.51 5.62 3.83 5.84 4.1
25.00 617 453 6.38 494 6.63 544
28.00 6.91 5.68 7.15 6.20 743 6.82
31.00 785 6.97 7.91 7.60 §.22 8.36
34.00 8.39 8.38 8.68 914 9.02 10.05
37.00 9.13 9.93 9.45 10.52 9.81 11.91
40.00 9.86 11.80 10.21 12.65 10.61 13.92
43.00 1060 13.41 10.98 1461 11.41 16.08
46.00 11.34 15.34 11.74 16.72 12.20 18.40
49.00 12.08 17.41 12.51 18.98 13.00 20.88
52.00 12.82 19.81 13.27 21.37 13.79 23.52
55.00 1356 21.93 14.04 23.91 14.59 26.31
58.00 14.30 24.39 14.81 26.59 15.38 29.26
51.00 15.04 26.98 15.57 29.41 16.18 32.36
B4.00 1578 29.70 16.34 32.37 16.98 35.63
67.00 16.52 32.55 17.10 35.48 17.77 39.04
70.00 17.26 35.53 17.87 38.73 18.57 42,62
73.00 18.00 38.64 18.64 42.12 19.36 46.35
7E.00 1874 41.88 19.40 45 65 20.16 50.24
79.00 19.48 45.25 2017 49.32 20.95 54.28
B2.00 20.22 48.75 20.93 53.14 21.75 55.48
B5.00 20.96 52.38 21.70 57.10 22.55 62.84
B8.00 21.70 56.15 22.46 61.20 23.34 67.35
591.00 22.44 60.04 23.23 65.45 24.14 72.02

TABLE 6—FLOW RATE, VELOCITY, AND FRICTION LOSS (WATER),
2-INCH COPPER TUBING, ASTM B88 WITH 120-MIL ACE DURAFLO® COATING

Flow Type M Type L Type K
Rate ID= 1.822 ID= 1.745 ID= 1.719
Press Press Press
{apm) Velocity Loss Velocity Loss Velocity Loss
(fi'sec) {psiM100") (ftisec) {psi/100") {fiisec) (psif100%)
20.00 2.45 D.48 2.68 0.60 2.76 0.65
25.00 3.08 D75 3.35 0.94 348 1.01
30.00 3.69 1.08 4.02 1.35 4.15 1.45
35.00 4.31 148 470 1.84 4.84 1.95
40.00 4.92 1.93 5.37 2.40 3.53 2.59
4500 554 245 6.04 304 6.22 327
50.00 B.15 3.02 B.71 375 6.91 4.04
55.00 B.7T 3.65 7.38 4.53 7.60 4.89
50.00 7.38 435 B.05 5.40 §5.29 5.82
55.00 8.00 5.10 B.72 6.33 §.99 6.83
70.00 B.61 5.92 9.39 7.34 9.868 7.92
75.00 923 6.79 10.06 8.43 10.37 9.09
80.00 9.G4 7.73 10.73 9.59 11.06 10.34
B5.00 10.46 B.73 11.40 10.83 11.75 11.67
50.00 11.07 9.78 12.07 12.14 12.44 13.09
95.00 11.69 10.90 12.74 13.53 13.13 14.58
100.00 12.31 12.08 13.42 14.99 13.82 16.16
105.00 12.82 13.32 14.08 16.53 14.52 17.81
110.00 13.54 14 62 14.76 18.14 15.21 19.55
115.00 14.15 15.97 1543 19.82 15.80 21.37
120.00 14.77 17.39 16.10 21.58 16.59 23.27
125.00 15.38 18.687 16.77 2342 17.28 25.25
130.00 16.00 20.41 17.44 2533 17.97 27.31
135.00 16.61 22.01 18.11 27.32 18.86 29.45
140.00 17.23 23.67 18.78 29.38 19.35 31.67
145.00 17.64 2540 19.45 31.52 20.04 33.97
150.00 18.46 27.18 20.12 33.73 20.74 36.36
155.00 19.07 29.02 20.79 36.01 21.43 38.82
160.00 19.69 30.92 21.46 38.37 2212 41.36
165.00 20.30 32.88 2214 40.81 22 81 43.89
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TABLE 7—FLOW RATE, VELOCITY, AND FRICTION LOSS (WATER),
2-1'/>-INCH COPPER TUBING, ASTM B88 WITH 120-MIL ACE DURAFLO® COATING

Flow Type M Type L Type K
Rate ID= 2.255 ID= 2225 D= 2.185
Press Press Press
(gpm) Velocity Loss Velocity Loss Yelocity Loss
(ftisec) {psir100") (fi'sec) (psif1007) (f'sec) (psif100)
50.00 4.02 0.98 4.13 1.05 4.24 1.12
55.00 442 1.19 4.54 1.27 4.66 1.36
60.00 4.82 1.41 4.95 1.51 5.09 1.62
65.00 522 1.66 5.36 1.77 5.51 1.90
70.00 5.62 1.92 5.78 2.06 5.93 2.20
75.00 6.02 2.21 6.19 2.36 6.26 2.53
80.00 6.43 2.51 6.60 2.69 678 2.88
85.00 6.83 2.84 7.01 3.03 | 3.25
50.00 7.23 3.18 7.43 3.40 7.63 3.64
95.00 7.63 3.55 7.84 3.79 8.05 4.06
100.00 8.03 3.93 8.25 4.20 .48 4.50
105.00 B.43 4.33 8.66 4.63 8.90 4.96
110.00 854 475 5.08 5.08 9.33 5.44
115.00 9.24 5.20 9.49 5.56 978 5.95
120.00 9.64 5.66 9.90 6.05 1017 6.47
125.00 10.04 B.14 10.31 6.56 10.60 7.02
130.00 10.44 6.64 10.73 7.10 11.02 7.60
135.00 10.84 716 11.14 7.66 11.45 8.19
140.00 11.25 7.70 11.55 8.23 11.87 8.61
145.00 11.65 8.26 11.96 8.83 12.29 9.45
150.00 12.05 B.84 12.38 9.45 12.72 10.11
155.00 1245 944 12.79 10.09 13.14 10.80
160.00 12.85 10.06 13.20 10,75 13.57 11.51
165.00 13.25 10.70 13.61 11.44 13.99 12.24
170.00 13.66 11.35 14.03 12.14 14.41 12.99
175.00 14.06 12.03 14.44 12.86 14.84 13.77
180.00 1446 12.73 14.85 13.61 15.26 14.57
185.00 14.86 13.45 15.27 14.38 15.69 15.39
190.00 15.26 14.18 15.68 15.16 16.11 16.23
195.00 15.66 14.94 16.09 15.97 16.53 17.09
200.00 16.07 15.71 16.50 16.80 16.96 17.98
205.00 16.47 16.51 16.92 17.65 17.38 18.89
210.00 16.87 17.32 17.33 18.52 17.80 19.83
215.00 17.27 158.16 17.74 1942 18.23 20.78
220.00 17.67 19.01 18.15 20.33 18.65 21.76
225.00 18.07 19.89 18.57 21.27 18.08 22.76

TABLE 8—FLOW RATE, VELOCITY, AND FRICTION LOSS (WATER),
3-INCH COPPER TUBING, ASTM B88 WITH 120-MIL ACE DURAFLO® COATING

Flow Type M Type L Type K
Rate D= 2741 ID= 2.705 D= 2.667
Press Press Press
(gpm) Welocity Loss Velocity Loss WVelocity Loss
(ftizec) (psi/100") (f'sec) (psif100") (fi'sec) {p=if100")
50.00 272 0.37 279 0.40 2.87 0.42
60.00 3.26 0.53 3.35 0.57 3.45 0.61
70.00 3.81 0.73 3.91 0.78 4.02 0.83
80.00 435 0.95 447 1.01 4.59 1.09
80.00 4.89 1.20 5.02 1.28 5.17 1.38
100.00 5.44 148 5.58 1.58 574 1.70
110.00 5.98 1.79 £.14 1.91 6.32 205
120.00 6.52 213 6.70 2.28 £.89 2.44
130.00 7.07 2.50 7.26 2.67 747 2.87
140.00 7.61 2.90 7.82 3.10 8.04 3.33
150.00 B.16 3.33 8.37 3.56 8.61 3.82
160.00 B8.70 3.79 8.93 4.05 9.19 4.35
170.00 9.24 428 9.49 4.57 9.76 4.91
180.00 9.79 480 10.05 5.12 10.34 5.50
190.00 10.33 5.34 10.61 5.71 10.91 6.13
200.00 10.87 5.92 1147 6.33 11.49 6.79
210.00 11.42 6.53 11.72 6.98 12.06 T7.49
220.00 11.96 AT 12.28 7.66 12.63 §.22
230.00 12.51 7.83 12.84 8.37 1321 8.98
240.00 13.05 B.53 13.40 9.1 13.78 9.78
250.00 13.59 9.25 13.96 9.89 14.36 10.61
260.00 14.14 10.01 14.52 10.69 14.93 11.48
270.00 14.68 10.79 15.07 11.53 15.51 12.38
280.00 15.22 11.61 15.63 12.40 16.08 13.31
290.00 15.77 12.45 16.19 13.30 16.85 14.28
300.00 16.31 13.32 16.75 14.24 17.23 15.28
310.00 16.86 14.23 17.31 15.20 17.80 16.31
320.00 17.40 15.16 17.87 16.20 18.38 17.38
330.00 17.94 16.12 18.42 17.22 18.95 16.49
340.00 18.4% 17.11 18.98 18.28 19.53 19.62
350.00 19.03 18.14 19.54 19.38 20.10 20.80
360.00 18.57 19.19 20.10 20.50 20.67 22.00
370.00 20.12 2027 20.66 21.65 21.25 2324
380.00 20.66 21.38 21.21 22.84 21.82 2451
390.00 21.20 2252 21.77 24.06 22.40 25.82
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TABLE 9—FLOW RATE, VELOCITY, AND FRICTION LOSS (WATER),
3-1/,-INCH COPPER TUBING, ASTM B88 WITH 120-MIL ACE DURAFLO® COATING

Flow Type M Type L Type K
Rate D= 3.219 ID= 3.185 ID= 3.145
Press Press Press
{gpm) Velocity Loss Velocity Lozs Velocity Loss
(ftlzec) (p=i100Y) (ft'sec) {psiM100Y) (filsec) (psi100%)
50.00 3.55 0.54 3.62 0.57 372 0.60
100.00 3.04 D66 403 0.70 4.13 0.74
110.00 434 D80 443 0.85 4 54 0.90
120.00 473 0.95 483 1.01 4 98 1.07
130.00 5.12 1.12 5.23 1.18 537 1.26
140.00 3.92 1.30 5. 64 1.37 578 1.46
150.00 5.91 149 604 1.57 5.19 1.65
160.00 6.31 1.70 644 1.79 6.61 1.91
170.00 670 1.92 685 202 7.02 215
180.00 7.10 215 7.25 2.26 7.43 241
190.00 7.49 2.39 7.65 252 7.B5 269
200.00 7.58 263 8.05 2.80 526 295
210.00 8.28 292 846 3.08 867 3.25
220.00 8.67 3.21 8.86 3.38 9.09 3.60
230.00 0.07 3.51 9.26 370 9.50 3.04
240.00 046 382 966 403 9091 429
250.00 0_86 414 10.07 437 10.32 465
260.00 10.25 448 1047 472 10.74 5.03
270.00 10.64 483 10,867 209 11.15 543
280.00 11.04 5.20 11.28 .48 11.56 5.84
250.00 11.43 557 11.68 5.88 11.95 6.26
300.00 11.83 5.06 12.08 6.29 12.39 6.70
310.00 1222 B.37 1248 6.72 12.80 7.15
320.00 12.62 679 12.89 716 13.22 762
330.00 13.01 7.22 13.29 761 13.63 8.1
340.00 13.40 7.66 13.69 8.08 14.04 8.61
350.00 13.80 812 14.09 8.56 14.45 9.12
360.00 14.19 B.59 14.50 9.06 14 .87 9.65
370.00 14.59 9.07 14.90 057 15.28 10.19
380.00 14.98 9.57 15.30 10.09 15.69 10.75
390.00 15.37 10.08 15.70 10.63 16.11 11.32
400.00 1577 10.60 16.11 11.18 16.52 11.91
410.00 16.16 11.14 16.51 11.75 16.93 12.51
420.00 16.56 11.69 16.91 12.33 17.35 13.13
430.00 16.95 12.25 17.32 12.92 17.76 1377
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TABLE 10—FLOW RATE, VELOCITY, AND FRICTION LOSS (WATER),
4-INCH COPPER TUBING, ASTM B88 WITH 120-MIL ACE DURAFLO® COATING

Flow Type M Type L Type K
Rate ID= 3.695 ID= 3.665 ID= 3617
Press Press Press
{gpm} Velocity Loss Velocity Loss Velocity Loss
ft'sec) {psi/100) (ftisec) (psif100") (ft'sec) {p=i/100%)
200.00 5.98 1.33 6.05 1.39 6.24 1.48
220.00 6.55 1.61 6.69 1.65 6.57 1.79
240.00 7.18 1.92 7.30 2.00 7.45 213
260.00 7.78 2.25 7.91 2.34 5.12 2.50
250.00 8.38 2.61 8.52 272 B5.74 2.90
300.00 8.98 2.99 9.12 312 9.37 3.33
320.00 9.57 341 9.73 3.55 .99 3.79
340.00 1017 3.84 10.34 4.00 10.62 428
36000 10.77 4.31 10.95 449 11.24 4. 80
350.00 11.37 4.80 11.56 5.00 11.87 5.34
400.00 11.97 5.32 12.16 5.54 12.49 5.92
420.00 1257 5.87 1277 B.11 13.11 6.53
440.00 13.16 B.44 13.38 B.71 13.74 718
450.00 13.76 7.04 13.99 7.33 14.36 T.83
450.00 14 .36 7.66 14.60 7.95 14.99 5.52
500.00 14 .96 8.3 15.21 566 15.61 9.25
520.00 15.56 8.99 15.81 9.37 16.24 10.00
540.00 16.16 9.70 16.42 10.10 16.86 10.79
55000 16.76 1043 17.03 10.86 17.49 11.60
550.00 17.35 11.19 17.64 11.65 18.11 12.45
600.00 17.95 11.97 18.25 1247 18.73 13.32
620.00 18.55 12.758 18.86 13.32 19.36 1422
64000 19.15 13862 19 46 14.19 19.98 15.16
650.00 19.75 14 49 20.07 15.09 20.61 16.12
650.00 20.35 15.38 2068 16.02 21.23 17.11
700.00 20.94 16.30 21.29 16.97 21.86 15.13
720.00 21.54 17.24 21.90 17.96 2248 19.18
740.00 2214 158.21 22.50 15.97 23.11 2026
760.00 2274 19.21 23.11 20.01 23.73 2137
750.00 23.34 20.23 2372 21.08 2435 2251
2800.00 2394 21.28 2433 2217 24.98 23.68
820.00 24 53 2236 24 .94 23.29 25.60 24.88
54000 25.13 2347 25.55 24 44 26.23 26.11
860.00 25.73 24 60 26.15 2562 26.85 2737
850.00 26.33 2575 26.76 26.83 27.48 28.65
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TABLE 11—FLOW RATE, VELOCITY, AND FRICTION LOSS (WATER),

1/2-INCH, 3/2-INCH AND 1-INCH GALVANIZED STEEL PIPE, ASTM A53 WITH 10-MIL
ACE DURAFLO® COATING

Flow Rate " 1D= 0.602 /4" 1D= 0.804 1" ID= 1.029
Press
(gpm) Velocity Press Loss Velocity Loss Velocity Press Loss
(ft/sec) (psi/100") (ft/sec) (psi/100") (ft/sec) (psi/100")

1.00 1.13 0.37 0.63 0.09 0.39 0.03
2.00 2.25 1.50 1.26 0.35 0.77 0.10
3.00 3.38 3.37 1.90 0.79 1.16 0.23
4.00 4.51 6.00 2.53 141 1.54 0.41
5.00 5.64 9.37 3.16 2.21 1.93 0.64
6.00 6.76 13.50 3.79 3.18 2.31 0.93
7.00 7.89 18.37 4.42 4.32 2.70 1.26
8.00 9.02 23.99 5.06 5.65 3.09 1.64
9.00 10.14 30.37 5.69 7.15 3.47 2.08
10.00 11.27 37.49 6.32 8.82 3.86 2.57
11.00 12.40 45.36 6.95 10.68 4.24 3.11
12.00 13.53 53.99 7.58 12.71 4.63 3.70
13.00 14.65 63.36 8.22 14.91 5.02 4.34
14.00 8.85 17.29 5.40 5.04
15.00 9.48 19.85 5.79 5.78
16.00 10.11 22.59 6.17 6.58
17.00 10.74 25.50 6.56 7.43
18.00 11.37 28.59 6.94 8.33
19.00 12.01 31.85 7.33 9.28
20.00 12.64 35.29 7.72 10.28
21.00 13.27 38.91 8.10 11.33
22.00 13.90 42.71 8.49 12.44
23.00 14.53 46.68 8.87 13.59
24.00 9.26 14.80
25.00 9.64 16.06
26.00 10.03 17.37
27.00 10.42 18.73
28.00 10.80 20.14
29.00 11.19 21.61
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TABLE 12—FLOW RATE, VELOCITY, AND FRICTION LOSS (WATER),

1/4-INCH, 11/2-INCH AND 2-INCH GALVANIZED STEEL PIPE, ASTM A53 WITH 10-MIL
ACE DURAFLO COATING

Flow Rate 1Y4" ID= 1.360 11/;" 1D= 1.590 2" ID= 2.047
Press Press
(gpm) Velocity Press Loss Velocity Loss Velocity Loss
(ft/sec) (psi/100") (ft/sec) (psi/100") (ft/sec) (psi/100")
10.00 2.21 0.61 1.62 0.28 0.97 0.08
15.00 3.31 1.37 2.42 0.63 1.46 0.18
20.00 4.42 2.43 3.23 1.11 1.95 0.31
25.00 5.52 3.80 4.04 1.74 2.44 0.49
30.00 6.63 5.47 4.85 2.51 2.92 0.71
35.00 7.73 7.45 5.66 341 341 0.96
40.00 8.83 9.73 6.46 4.46 3.90 1.26
45.00 9.94 12.32 7.27 5.64 4.39 1.59
50.00 11.04 15.20 8.08 6.96 4.87 1.97
55.00 12.15 18.40 8.89 8.42 5.36 2.38
60.00 13.25 21.89 9.69 10.02 5.85 2.83
65.00 14.36 25.70 10.50 11.76 6.34 3.33
70.00 15.46 29.80 11.31 13.64 6.82 3.86
75.00 16.56 34.21 12.12 15.66 7.31 4.43
80.00 12.93 17.82 7.80 5.04
85.00 13.73 20.12 8.29 5.69
90.00 14.54 22.55 8.77 6.38
95.00 15.35 25.13 9.26 7.11
100.00 16.16 27.84 9.75 7.87
105.00 16.97 30.70 10.24 8.68
110.00 10.72 9.53
115.00 11.21 10.41
120.00 11.70 11.34
125.00 12.19 12.30
130.00 12.67 13.31
135.00 13.16 14.35
140.00 13.65 15.43
145.00 14.14 16.55
150.00 14.62 17.71
155.00 15.11 18.91
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Figure 1 — Epoxy Canister Label

Figure 2 — Date and Batch Number Stamp on Top of Canister
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EPOXY LINED PIPE
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Figure 3 — Caution Label




