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The Intelligent Use of Water

The Naples Botanical Garden was
selected as the 2009 Rain Bird Intelligent
Use of Water Leadership Award winner.

Spray Bodies

Having adopted the water use goals for
LEED Gold Certification, the garden is a
leader in freshwater conservation and

management and incorporates numer-

ous water conserving features into its

design. Parking lot bio-swales capture

rainwater that filters through the ground,

carrying water to the giant entry feature
bio-swale, the Rain Garden. A “River of

Grass” garden feature serves as a natural

filtration system before the water is slowly
released to the preserve area. The primary

Impacts

irrigation system for the garden imple-

ments soil moisture detectors that direct

water as needed through drip emitters.

The system has allowed the garden to

reduce water use by 50 percent.

Naples Botanical Garden (Naples, FL)

Controllers

Central Controls

Water Conservation Initiatives

Qg * Since 1933 Rain Bird has focused * The Intelligent Use of Water Award * The Intelligent Use of Water
on developing products and recognizes individuals’and Summit Series convenes 8
technologies that use water in organizations’ contributions to water experts from around %
the most efficient manner reducing outdoor water waste. The the world — many of them g
possible. This commitment to Intelligent Use of Water Film from the green industry - to
The Intelligent Use of Water® Competition (www.iuowfilm.com), discuss conservation
extends to education, training, is an opportunity for both amateur strategies and initiatives
services for the industry and the and professional filmmakers to
community. For information visit draw attention to the need to use
www.rainbird.com/iuow water wisely
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How to Use This Catalog Pressure Loss Through Water Meters

Precipitation Rates
Rain Bird has calculated for you the precipitation rates for our
comprehensive lines of impacts, sprays, and rotors. These rates are an
indication of the approximate rate at which water is being applied. The
equations used to calculate the precipitation rates are as follows: b -
Nomind e,
. A Flow 5/8" 3/4" 1" 112" 2" 3" 4"
Square Spacing Triangular Spacing ‘1"’"' — —
us.: Metric: u.s.: Metric: 2 03 02
PR=96.3 xgpm PR=1000 x m:/h PR=96.3 xgpm PR=1000 x m:/h 3 04 03
4 06 05 0.1
SxS SxS SxL SxL : 0 i 0
6 13 07 03
e |7 s o
96.3 = Constant (inches/square foot/hour) g gg 1:(3) 3.2
1000 = Constant (millimeter/square meter/hour) 10 37 16 07
gpm = Gallons per minute (applied to area by sprinklers) 1; ‘5‘.? ;Zg 8.2
m?3/h = Cubic meters per hour (applied to area by sprinklers) 13 6.1 26 10
S = Spacing between sprinklers 1: ;g ;:; :;
L = Spacing between rows (S x 0.866) 16 94 41 14 04
17 107 46 16 05
18 120 52 18 06
Specification Information 19 134 58 20 07
The information in this catalog was accurate at the time of printing and g(z) 150 ?g g; ?g
may be used for proper specification of each product. For the most up-to- | 33 95 34 2
date information, go to the Rain Bird web site at www.rainbird.com. 26 112 40 14
28 130 46 16
30 150 53 18
ASAE Test Certification Statement ;21. gg gl gg
Rain Bird Corporation certifies that pressure, flow rate, and radius data % 78 57 10
for its products were determined and listed in accordance with ASAE 38 87 30 12
Standard $398.1, Procedure for Sprinkler Testing and Performance :‘2) ?‘066 gz :i
Reporting, and are representative of performance of production % 7 39 15
sprinklers at the time of publication. Actual product performance may 46 128 42 16
differ from the published specifications due to normal manufacturing gg :g'g 2‘3 : ; i
variations and sample selection. All other specifications are solely the 5 53 21
recommendations of Rain Bird Corporation. 2‘6‘ g; ;;
58 67 25
Reference Charts 60 72 27
Information contained in this catalog is based upon generally accepted ?g gg g§ 1;
formulas, computations, and trade practices. Rain Bird Corporation, 75 T2 43 15
and its subsidiaries and affiliates, shall not be responsible or liable 80 128 49 16 07
therefore if any problems, difficulties, or injuries should arise from or in ?go ;g:) ?; ig gg
connection with the use or application of this information, or if there is 110 95 29 10
any error herein, typographical or otherwise. 120 13 34 12
y ypograp 130 13.0 39 14
140 151 45 16
150 173 5.1 18
Technical Support 190 20 1582
Rain Bird Technical Support has the answers to your specific product 180 7.2 27
and water-management questions. Call our toll-free Technical Service ;gg gg 33
or Spec Hotline numbers, or for maximum convenience, access the Rain | 55 110 39
Bird web site. You'll get expert advice and the right solutions. 240 13.0 47
260 150 55
. . . 280 173 63
Technical Service Spec Hotline Internet Address 300 200 73
> 1-800-RAINBIRD 1-800-458-3005 www.rainbird.com 131(5)3 :g-g
Y| (1-800-724-6247) 250 62
3 500 200
m
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PVC Class 160 IPS Plastic Pipe

psi Loss per 100 Feet of Pipe (psi/100 ft.)

Sizes 1" through 6" Flow 1 through 600 gpm

www.rainbird.com/reference

Size i 11/4" 112" 2z 21/2" 3" g 6"

0.D. 1315 1.660 1.900 2375 2.875 3.500 4.500 6.625

1D. 1195 1532 1.754 2.193 2.655 3230 4154 6.115

Wall Thk 0.06 0.064 0.073 0.091 0.110 0.135 0.173 0.225

Flow gpm | Velocity fps psi Loss | Velocity fpspsi Loss | Velocity fps psi Loss | Velocity fpspsi Loss | Velocity fps psi Loss | Velocity fps psi Loss | Velocity fps psi Loss | Velocity fpspsi Loss
1 0.29 0.02 0.17 0.01 0.13 0.00 0.08 0.00 0.06 0.00 0.04 0.00 0.02 0.00 0.01 0.00
2 0.57 0.06 035 0.02 027 0.01 0.17 0.00 0.12 0.00 0.08 0.00 0.05 0.00 0.02 0.00
3 0.86 0.14 0.52 0.04 0.40 0.02 025 0.01 0.17 0.00 0.12 0.00 0.07 0.00 0.03 0.00
4 1.14 0.23 0.70 0.07 0.53 0.04 0.34 0.01 0.23 0.00 0.16 0.00 0.09 0.00 0.04 0.00
5 143 035 0.87 0.11 0.66 0.05 042 0.02 0.29 001 0.20 0.00 0.12 0.00 0.05 0.00
6 1.72 049 1.04 0.15 0.80 0.08 051 0.03 035 0.01 0.23 0.00 0.14 0.00 0.07 0.00
7 2.00 0.66 1.22 020 093 0.10 0.59 0.03 041 0.01 0.27 0.01 0.17 0.00 0.08 0.00
8 2.29 0.84 1.39 0.25 1.06 0.13 0.68 0.04 0.46 0.02 0.31 0.01 0.19 0.00 0.09 0.00
9 257 1.04 1.57 031 1.20 0.16 0.76 0.05 0.52 0.02 035 0.01 021 0.00 0.10 0.00
10 2.86 1.27 1.74 038 133 0.20 0.85 0.07 0.58 0.03 0.39 0.01 024 0.00 0.11 0.00
1 3.15 1.51 191 045 146 023 093 0.08 0.64 0.03 043 0.01 026 0.00 0.12 0.00
12 343 1.78 2.09 0.53 1.59 0.27 1.02 0.09 0.70 0.04 047 0.01 0.28 0.00 0.13 0.00
14 4.00 236 244 071 1.86 037 1.19 0.12 0.81 0.05 0.55 0.02 033 0.01 0.15 0.00
16 4.58 3.02 2.78 0.90 212 047 1.36 0.16 093 0.06 0.63 0.02 038 0.01 0.17 0.00
18 5.15 3.76 313 1.12 2.39 0.58 1.53 020 1.04 0.08 0.70 0.03 043 0.01 020 0.00
20 5.72 4.57 348 1.36 2.66 071 1.70 024 1.16 0.09 0.78 0.04 047 0.01 022 0.00
22 6.29 545 3.83 1.63 292 0.84 1.87 0.28 1.27 0.11 0.86 0.04 0.52 0.01 0.24 0.00
24 6.87 6.40 4.18 191 3.19 099 2.04 033 139 0.13 0.94 0.05 0.57 0.01 026 0.00
26 744 743 4.53 2.22 3.45 1.15 221 039 1.51 0.15 1.02 0.06 0.62 0.02 028 0.00
28 801 8.52 4.87 2.54 3.72 132 238 044 1.62 0.18 1.10 0.07 0.66 0.02 031 0.00
30 8.58 9.68 5.22 2.89 3.98 1.50 2.55 0.50 1.74 0.20 117 0.08 0.71 0.02 033 0.00
35 10.01 12.87 6.09 3.84 4.65 1.99 297 0.67 2.03 0.26 137 0.10 0.83 0.03 038 0.00
40 11.44 16.48 6.96 492 531 2.55 340 0.86 232 034 1.57 013 095 0.04 044 0.01
45 12.87 2049 7.83 6.12 5.98 3.17 3.82 1.07 261 042 1.76 0.16 1.07 0.05 049 0.01
50 14.30 2490 8.70 743 6.64 3.85 4.25 130 2.90 0.51 1.96 0.20 1.18 0.06 0.55 0.01
55 15.73 29.70 9.57 8.87 7.30 4.59 467 1.55 3.19 061 215 0.24 1.30 0.07 0.60 0.01
60 17.16 34.89 10.44 1042 797 5.39 5.10 1.82 348 0.72 2.35 0.28 142 0.08 0.66 0.01
65 18.59 40.45 1131 12.08 8.63 625 552 211 3.77 0.83 2.55 032 1.54 0.09 071 0.01
70 20.02 4640 12.18 13.85 9.29 717 5.95 242 4.06 0.95 2.74 0.37 1.66 0.11 0.76 0.02
75 13.05 15.74 9.96 8.15 6.37 2.75 435 1.08 2.94 042 1.78 0.12 0.82 0.02
80 13.92 17.74 10.62 9.18 6.80 3.10 4.64 1.22 313 047 1.89 0.14 0.87 0.02
85 14.79 19.84 11.29 10.27 722 3.46 493 137 333 0.53 2,01 0.15 093 0.02
90 15.66 22.05 11.95 11.42 764 3.85 522 1.52 3.52 0.59 213 0.17 098 0.03
95 16.53 2437 12,61 12.62 8.07 426 551 1.68 3.72 0.65 2.25 0.19 1.04 0.03
100 1741 26.80 13.28 13.87 849 4.68 5.80 1.85 3.92 0.71 237 021 1.09 0.03
110 19.15 3197 14.61 16.55 934 5.58 6.37 2.20 431 0.85 2.60 025 1.20 0.04
120 15.93 19.44 10.19 6.56 6.95 2.59 470 1.00 284 029 131 0.04
130 17.26 22.54 11.04 7.60 7.53 3.00 5.09 1.16 3.08 034 142 0.05
140 18.59 25.85 11.89 8.72 811 344 5.48 133 331 039 1.53 0.06
150 19.92 29.37 12.74 991 8.69 391 5.87 1.51 3.55 044 1.64 0.07
160 13.59 11.16 9.27 440 6.26 1.70 3.79 0.50 1.75 0.08
170 14.44 1249 9.85 493 6.66 1.90 4.02 0.56 1.86 0.09
180 15.29 13.88 1043 548 7.05 211 426 0.62 1.97 0.09
190 16.14 15.34 11.01 6.05 744 233 4.50 0.69 2.08 0.10
200 16.99 16.87 11.59 6.65 7.83 2.56 473 0.75 2.18 0.11
225 19.11 20.98 13.04 8.27 8381 3.19 533 0.94 246 0.14
250 1449 10.06 9.79 3.87 5.92 1.14 2.73 0.17
275 15.94 11.99 10.77 4.62 6.51 1.36 3.00 0.21
300 17.39 14.09 11.75 543 7.10 1.60 3.28 0.24
325 18.83 16.34 12.73 6.29 7.69 1.85 3.55 0.28
350 13.70 722 829 2.12 3.82 032
375 14.68 820 8.88 241 4.10 037
400 15.66 9.24 947 272 437 041
425 16.64 10.34 10.06 3.04 4.64 0.46
450 17.62 11.49 10.65 3.38 492 0.51
475 18.60 12.70 11.24 3.73 5.19 0.57
500 19.58 13.97 11.84 4.11 546 0.63
550 13.02 490 6.01 0.75
600 14.20 5.75 6.55 0.88

Note: Dark shaded area of chart indicates velocities over 5' per second. Use with caution
Velocity of flow values are computed from the general equation V = .408 %2

Friction pressure loss values are computed from the equation: [hf =0.2083 (—)

The Intelligent Use of Water.”
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x.433 for psi loss per 100' of pipe
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PVC Class 160 IPS Plastic Pipe
(1120, 1220) SDR 26 C=150
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PVC Class 200 IPS Plastic Pipe

PVC Class 200 IPS Plastic Pipe

(1120, 1220) SDR 21 C=150

psi Loss per 100 Feet of Pipe (psi/100 ft.)

Sizes 3/4" through 6" Flow 1 through 600 gpm

Size 3/4" & 11/4" 112" 3 212" 33 4" 6"

0.D. 1.050 1315 1.660 1.900 2375 2.875 3.500 4.500 6.625

.D. 0.930 1.189 1502 1720 2149 2,601 3.166 4,072 5993

WallThk | 0.060 0.063 0.079 0.090 0.113 0.137 0.167 0.214 0.316

Flow gpm | Velocity fps psiLoss | Velocity fps psi Loss Velocity fps psi Loss Velocity fps psiLoss | Velocity fps psiLoss | Velocity fps psiLoss | Velocity fps psiLoss | Velocity fps psiLoss | Velocity fps psiLoss
1 047 0.06 0.29 0.02 0.18 0.01 0.14 0.00 0.09 0.00 0.06 0.00 0.04 0.00 0.02 0.00 0.01 0.00
2 094 0.22 0.58 0.07 0.36 0.02 0.28 0.01 0.18 0.00 0.12 0.00 0.08 0.00 0.05 0.00 0.02 0.00
3 142 046 0.87 0.14 0.54 0.04 041 0.02 0.27 0.01 0.18 0.00 0.12 0.00 0.07 0.00 0.03 0.00
4 1.89 0.79 1.16 0.24 0.72 0.08 0.55 0.04 0.35 0.01 0.24 0.01 0.16 0.00 0.10 0.00 0.05 0.00
5 2.36 1.19 1.44 0.36 0.91 0.12 0.69 0.06 0.44 0.02 0.30 0.01 0.20 0.00 0.12 0.00 0.06 0.00
6 2.83 1.67 1.73 0.50 1.09 0.16 083 0.08 0.53 0.03 0.36 0.01 0.24 0.00 0.15 0.00 0.07 0.00
7 331 2.22 2.02 0.67 1.27 0.22 0.97 0.11 0.62 0.04 042 0.01 0.29 0.01 0.17 0.00 0.08 0.00
8 378 2.84 231 0.86 1.45 0.28 1.10 0.14 0.71 0.05 048 0.02 033 0.01 0.20 0.00 0.09 0.00
9 4.25 3.53 2.60 1.07 1.63 0.34 1.24 0.18 0.80 0.06 0.54 0.02 0.37 0.01 0.22 0.00 0.10 0.00
10 4.72 4.29 2.89 1.30 1.81 042 1.38 0.22 0.88 0.07 0.60 0.03 041 0.01 0.25 0.00 0.11 0.00
11 5.20 5.12 3.18 1.55 1.99 0.50 1.52 0.26 0.97 0.09 0.66 0.03 045 0.01 0.27 0.00 0.13 0.00
12 567 6.02 347 1.82 2.17 0.58 1.66 0.30 1.06 0.10 0.72 0.04 049 0.02 030 0.00 0.14 0.00
14 6.61 8.00 4.05 242 2.54 0.78 1.93 040 1.24 0.14 0.85 0.05 0.57 0.02 0.34 0.01 0.16 0.00
16 7.56 10.24 4.62 3.10 290 0.99 221 0.51 142 0.17 0.97 0.07 0.65 0.03 039 0.01 0.18 0.00
18 8.50 12.74 5.20 3.85 3.26 1.24 249 0.64 1.59 0.22 1.09 0.09 0.73 0.03 044 0.01 0.20 0.00
20 945 1548 5.78 4.68 3.62 1.50 276 0.78 1.77 0.26 1.21 0.10 0.82 0.04 049 0.01 0.23 0.00
22 10.39 1846 6.36 5.59 3.98 1.79 3.04 0.93 1.95 031 1.33 0.12 0.90 0.05 0.54 0.01 0.25 0.00
24 11.34 21.69 6.93 6.56 435 211 331 1.09 2.12 0.37 1.45 0.15 0.98 0.06 0.59 0.02 0.27 0.00
26 12.28 25.15 7.51 761 4.71 244 3.59 1.26 230 043 1.57 0.17 1.06 0.06 0.64 0.02 030 0.00
28 13.22 28.85 8.09 8.73 5.07 2.80 3.87 1.45 248 049 1.69 0.19 1.14 0.07 0.69 0.02 0.32 0.00
30 14.17 32.77 8.67 9.92 543 3.18 4.14 1.65 265 0.56 1.81 0.22 1.22 0.08 0.74 0.02 0.34 0.00
35 16.53 43.59 10.11 13.19 6.34 4.23 4.83 2.19 3.10 0.74 211 0.29 143 0.1 0.86 0.03 0.40 0.01
40 18.89 55.80 11.56 16.89 724 542 552 2.80 354 0.95 242 037 1.63 0.14 0.99 0.04 045 0.01
45 13.00 21.00 8.15 6.74 6.21 348 3.98 1.18 272 047 1.83 0.18 1.11 0.05 0.51 0.01
50 1445 25.51 9.05 8.18 6.90 4.23 442 143 3.02 0.57 2,04 0.22 1.23 0.06 0.57 0.01
55 15.89 3043 9.96 9.76 759 5.05 4.86 1.71 332 0.67 2.24 0.26 1.35 0.08 0.63 0.01
60 17.34 35.75 10.86 1147 8.28 593 531 201 3.62 0.79 245 030 148 0.09 0.68 0.01
65 18.78 41.46 11.77 1330 8.98 6.88 575 233 3.92 0.92 265 035 1.60 0.10 0.74 0.02
70 12.68 15.25 9.67 7.89 6.19 267 4.23 1.05 2.85 041 1.72 0.12 0.80 0.02
75 13.58 17.33 10.36 8.96 6.63 3.03 4.53 1.20 3.06 046 1.85 0.14 0.85 0.02
80 1449 19.53 11.05 10.10 7.08 342 4.83 1.35 3.26 0.52 1.97 0.15 091 0.02
85 1539 21.84 11.74 11.30 752 3.82 5.13 1.51 346 0.58 2.09 0.17 097 0.03
90 16.30 24.28 1243 12.56 7.96 4.25 543 1.68 367 0.65 222 0.19 1.02 0.03
95 17.20 26.83 13.12 13.88 840 4.70 5.74 1.86 3.87 0.71 234 0.21 1.08 0.03
100 18.11 29.51 13.81 15.26 8.85 5.16 6.04 2.04 4.08 0.78 246 0.23 1.14 0.04
110 19.92 3520 15.19 18.20 9.73 6.16 6.64 243 448 094 271 0.27 1.25 0.04
120 16.57 21.38 1061 7.24 7.25 2.86 4.89 1.10 2.96 0.32 1.36 0.05
130 17.95 24.79 11.50 839 7.85 331 5.30 1.27 3.20 0.37 1.48 0.06
140 19.33 2844 12.38 9.62 845 3.80 5.71 1.46 345 043 1.59 0.07
150 13.27 10.93 9.06 432 6.11 1.66 3.70 049 1.71 0.07
160 14.15 12.32 9.66 4.87 6.52 1.87 394 0.55 1.82 0.08
170 15.04 13.78 10.27 544 6.93 2.09 419 061 1.93 0.09
180 15.92 15.32 10.87 6.05 734 233 443 0.68 2.05 0.10
190 16.81 16.93 11.47 6.69 774 257 4.68 0.76 2.16 0.12
200 17.69 18.62 12.08 735 8.15 2.83 4.93 0.83 227 0.13
225 19.90 23.15 13.59 9.14 9.17 3.51 5.54 1.03 2.56 0.16
250 15.10 1.1 10.19 4.27 6.16 1.26 2.84 0.19
275 16.61 13.26 11.21 5.09 6.77 1.50 3.13 0.23
300 18.11 15.57 12.23 598 739 1.76 341 0.27
325 19.62 18.06 13.25 6.94 8.01 2.04 3.70 031
350 14.26 7.96 8.62 234 3.98 0.36
375 15.28 9.04 9.24 2.66 4.27 041
400 16.30 10.19 9.85 299 4.55 0.46
425 17.32 1140 1047 335 4.83 0.51
450 18.34 12.67 11.09 372 5.12 0.57
475 19.36 14.00 11.70 411 540 0.63
500 12.32 4.52 5.69 0.69
550 13.55 540 6.26 0.82
600 14.78 6.34 6.82 0.97

Note: Dark shaded area of chart indicates velocities over 5' per second. Use with caution
Velocity of flow values are computed from the general equation V = .408 %2
Friction pressure loss values are computed from the equation: [hf =0.2083 (@) 1.852 1852

d4.866

] x.433 for psi loss per 100' of pipe
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PVC Class 315 IPS Plastic Pipe

PVC Class 315 IPS Plastic Pipe

(1120, 1220) SDR 13.5 C=150

PVC Class 315 IPS Plastic Pipe
psi Loss per 100 Feet of Pipe (psi/100 ft.)

Sizes 1/2" through 6" Flow 1 through 600 gpm

Size 12" 3/4" i 11/8" 112" 2" 212" 32 rg 6"

0.D. 0.840 1.050 1315 1.660 1.900 2375 2.875 3.500 4.500 6.625

1D. 0716 0.894 1121 1414 1618 2023 2.449 2.982 3.834 5.643

Wall Thk | 0.062 0.078 0.097 0.123 0.141 0.176 0.213 0.259 0.333 0.491

Flow gpm | Velocity fps _psiLoss | Velocity fps psi Loss | Velocity fps psiLoss | Velocity fps psi Loss | Velocity fps psi Loss | Velocity fpspsi Loss | Velocity fps psi Loss | Velocity fps psiLoss | Velocity fps psi Loss | Velocity fps psi Loss
1 0.80 022 | 051 007 1033 0.02 0.20 0.01 0.16 0.00 0.10 0.00 0.07 0.00 | 0.05 0.00 0.03 0.00 0.01 0.00
2 1.59 0.78 1.02 026 | 0.65 0.09 041 0.03 031 0.01 0.20 0.00 0.14 000 |0.09 0.00 0.06 0.00 0.03 0.00
3 239 1.65 1.53 0.56 | 0.98 0.19 061 0.06 0.47 0.03 0.30 0.01 0.20 000 |0.14 0.00 0.08 0.00 0.04 0.00
4 3.19 281 2.04 0.96 1.30 032 0.82 0.10 0.62 0.05 0.40 0.02 0.27 0.01 0.18 0.00 0.11 0.00 0.05 0.00
5 3.98 4.25 2.56 144 | 163 048 1.02 0.16 0.78 0.08 0.50 0.03 0.34 0.01 0.23 0.00 0.14 0.00 0.06 0.00
6 4.78 59 | 3.07 2.02 1.95 0.67 1.23 0.22 0.94 0.11 0.60 0.04 041 0.02 0.28 0.01 0.17 0.00 0.08 0.00
7 5.58 792 | 358 269 | 228 0.89 143 0.29 1.09 0.15 0.70 0.05 0.48 0.02 0.32 0.01 0.19 0.00 0.09 0.00
8 6.37 10.14 | 4.09 344 | 260 1.15 1.63 037 1.25 0.19 0.80 0.06 0.54 0.03 0.37 0.01 0.22 0.00 0.10 0.00
9 717 1261 | 4.60 428 293 1.42 1.84 046 1.40 0.24 0.90 0.08 061 0.03 041 0.01 0.25 0.00 0.12 0.00
10 797 1533 | 5.11 520 325 1.73 2.04 0.56 1.56 0.29 1.00 0.10 0.68 004 | 046 0.01 0.28 0.00 0.13 0.00
1 8.77 1828 | 5.62 6.21 3.58 2.06 2.25 0.67 1.72 0.35 1.10 0.12 0.75 0.05 0.51 0.02 031 0.01 0.14 0.00
12 9.56 2147 613 729 | 390 242 245 0.78 1.87 041 1.20 0.14 0.82 0.05 0.55 0.02 033 0.01 0.15 0.00
14 11.16 2856  7.16 970 | 455 322 2.86 1.04 2.18 0.54 1.40 0.18 0.95 007 | 0.64 0.03 0.39 0.01 0.18 0.00
16 12.75 36.56  8.18 1241 520 413 327 133 2.50 0.69 1.60 0.23 1.09 009 074 0.04 044 0.01 0.21 0.00
18 14.34 4546 | 9.20 1544 585 5.13 3.68 1.66 2381 0.86 1.80 0.29 1.23 0.11 0.83 0.04 0.50 0.01 0.23 0.00
20 15.94 5525 1022 1876 | 6.0 624 | 409 2.02 3.12 1.05 2.00 035 1.36 014 092 0.05 0.56 0.02 0.26 0.00
22 17.53 6590 | 1124 2237 7.5 744 449 240 343 1.25 2.20 042 1.50 0.17 1.01 0.06 061 0.02 0.28 0.00
24 19.12 7741 1227 2628 | 7.80 874 490 2.82 374 1.47 240 049 1.63 0.20 1.10 0.07 0.67 0.02 031 0.00
26 1329 3048 845 10.14 531 327 4.06 1.70 2.60 0.57 1.77 0.23 1.19 0.09 0.72 0.03 0.33 0.00
28 1431 3495 9.0 1162 572 376 437 1.95 279 0.66 191 0.26 1.29 0.10 0.78 0.03 0.36 0.00
30 1533 3971 975 1321 6.13 4.27 4.68 2.22 299 0.75 2.04 0.29 1.38 0.11 0.83 0.03 0.38 0.01
35 1789 5282 1138 17.57 715 5.68 546 2.95 349 0.99 2.38 039 1.61 0.15 0.97 0.04 045 0.01
40 1300 2249 817 727 6.24 377 3.99 1.27 2.72 0.50 1.84 0.19 1.11 0.06 0.51 0.01
45 1463 2796 9.19 9.03 7.02 469 4.49 1.58 3.06 0.62 207 0.24 1.25 0.07 0.58 0.01
50 1625 3398 1022 1098 | 7.80 5.70 4.99 1.92 341 076 | 230 0.29 139 0.09 0.64 0.01
55 1788 4053 1124 1310 858 6.80 549 2.29 3.75 090 | 253 035 1.53 0.10 0.71 0.02
60 1950 4761 1226 1538 936 7.99 5.99 2.69 4.09 106 | 276 041 1.67 0.12 0.77 0.02
65 1328 1784 1014 9.26 6.49 312 443 1.23 299 047 1.81 0.14 0.83 0.02
70 1430 2046 1092 1062 699 3.58 4.77 141 3.22 0.54 1.95 0.16 0.90 0.02
75 1532 2325 1170 1207 749 4.07 5.11 1.61 345 0.62 2.08 0.18 0.96 0.03
80 1634 2619 1248 1360  7.99 4.59 545 1.81 3.68 0.69 222 0.20 1.03 0.03
85 1737 2930 1326 1521 848 5.13 5.79 202 390 0.78 236 0.23 1.09 0.03
90 1839 3257 1404 1691 898 5.70 6.13 225 | 413 0.86 250 0.25 1.15 0.04
95 1941 3600 1482 1869 948 6.30 647 249 436 0.95 264 0.28 1.22 0.04
100 1560  20.55 | 9.98 6.93 6.81 273 | 459 1.05 278 031 1.28 0.05
110 17.16 2451 1098 827 749 326 505 1.25 3.06 0.37 141 0.06
120 1872 2879 1198 9.71 8.17 3.83 551 147 333 043 1.54 0.07
130 1298 1126 | 885 444 597 1.70 361 0.50 1.67 0.08
140 1397 1291 | 954 510 643 1.95 3.89 0.58 1.80 0.09
150 1497 1467 1022 579  6.89 222 4.17 0.65 1.92 0.10
160 1597 16,53 1090 652 | 735 250 4.45 0.74 2.05 0.11
170 1697 1849 | 1158 730 781 2.80 4.72 0.82 2.18 0.13
180 1797 2056 | 1226  8.11 8.27 3.11 5.00 0.92 231 0.14
190 1897 2272 1294 897 873 344 5.28 1.01 244 0.15
200 1996 2498 1362 986  9.19 378 5.56 1.11 2.57 0.17
225 1532 1226 1034 470 6.25 1.38 2.89 0.21
250 1703 1490 1148 571 6.95 1.68 3.21 0.26
275 1873 1777 1263  6.82 7.64 201 353 0.31
300 1378 801 834 2.36 3.85 0.36
325 1493 928 9.03 273 417 042
350 1608 1065 973 3.14 449 048
375 1723 1210 1042 356 4.81 0.54
400 1838 1363 1112 401 5.13 061
425 1952 1525 1181 449 545 0.68
450 1251 499 5.77 0.76
475 1320 552 6.09 0.84
500 1389  6.07 641 0.92
550 1528 723 7.06 1.10
600 1667 850 7.70 1.30

Note: Dark shaded area of chart indicates velocities over 5' per second. Use with caution
Velocity of flow values are computed from the general equation V = .408 %2

Friction pressure loss values are computed from the equation: [hf =0.2083 (@) 1.852 Q1852

Gases ] x.433 for psi loss per 100 of pipe

Reference
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PVC Schedule 40 IPS Plastic Pipe
(1120, 1220) C=150

psi Loss per 100 Feet of Pipe (psi/100 ft.)

Sizes 1/2" through 6" Flow 1 through 600 gpm

Size 12" 3/4" " 114" 112" 2" 21/2" 3" 4" 6"

0.D. 0.840 1.050 1315 1.660 1.900 2375 2.875 3.500 4.500 6.625

.D. 0.622 0.824 1.049 1.380 1.610 2,067 2.469 3.068 4.026 6.065

WallThk | 0.109 0.113 0.133 0.140 0.145 0.154 0.203 0.216 0.237 0.280

Flow gpm | Velocity fps psiLoss | Velocity fps psiLoss | Velocity fps psiloss | Velocity fps psiLoss | Velocity fps psiLoss | Velocity fpspsiLoss | Velocity fps psiLoss | Velocity fps psiLoss | Velocity fps psiloss | Velocity fps psi Loss
1 1.06 043 0.60 0.11 037 0.03 0.21 0.01 0.16 0.00 0.10 0.00 0.07 0.00 0.04 0.00 0.03 0.00 0.01 0.00
2 211 1.55 1.20 039 | 074 0.12 043 0.03 0.32 0.02 0.19 0.00 0.13 0.00 0.09 0.00 0.05 0.00 0.02 0.00
3 3.17 3.28 1.80 0.83 1.11 0.26 0.64 0.07 048 0.03 0.29 0.01 0.20 0.00 0.13 0.00 0.08 0.00 0.03 0.00
4 4.22 5.58 241 1.42 1.48 044 0.86 0.12 0.64 0.06 0.38 0.02 0.26 0.01 0.17 0.00 0.10 0.00 0.04 0.00
5 5.28 843 3.01 215 1.86 0.66 1.07 0.17 0.80 0.09 048 0.02 033 0.01 0.22 0.00 013 0.00 0.06 0.00
6 6.34 11.81 | 3.61 3.01 223 0.93 1.29 0.24 0.96 0.12 0.57 0.03 040 0.01 0.26 0.01 0.15 0.00 0.07 0.00
7 7.39 1571 | 4.21 4.00 2,60 1.24 1.50 033 1.12 0.16 0.67 0.05 046 0.02 0.30 0.01 0.18 0.00 0.08 0.00
8 845 20.12 | 481 5.12 297 1.58 1.72 042 1.28 0.20 0.76 0.06 0.53 0.02 0.35 0.01 0.20 0.00 0.09 0.00
9 9.50 2501 541 6.37 334 1.97 1.93 0.52 1.44 0.25 0.86 0.07 0.59 0.03 0.39 0.01 0.23 0.00 0.10 0.00
10 10.56 3040  6.02 7.74 371 239 215 0.63 1.60 031 0.96 0.09 0.66 0.04 043 0.01 0.25 0.00 0.11 0.00
11 11.61 3626 | 6.62 9.23 4.08 2.85 236 0.75 1.76 037 1.05 0.11 0.73 0.04 048 0.02 0.28 0.00 0.12 0.00
12 1267 4259 | 722 10.84 | 445 335 2.57 0.88 1.91 043 1.15 0.12 0.79 0.05 0.52 0.02 0.30 0.00 0.13 0.00
14 14.78 56.64 842 1442 520 4.45 3.00 1.17 2.23 0.57 1.34 0.16 0.92 0.07 0.61 0.02 0.35 0.01 0.16 0.00
16 16.89 7252 963 1846 594 570 343 1.50 2.55 0.73 1.53 0.21 1.06 0.09 0.69 0.03 040 0.01 0.18 0.00
18 19.01 90.17 | 1083 2295 @ 6.68 7.09 3.86 1.87 287 091 1.72 0.26 1.19 0.11 0.78 0.04 045 0.01 0.20 0.00
20 21.12 109.58 | 1203  27.89 | 742 8.62 4.29 227 3.19 1.10 1.91 0.32 132 0.13 0.87 0.05 0.50 0.01 0.22 0.00
22 1324 3327 817 1028 | 472 2.71 351 1.32 2.10 0.38 1.45 0.15 0.95 0.06 0.55 0.01 0.24 0.00
24 1444 3908 | 891 1207 | 515 3.18 3.83 1.55 2.29 045 1.58 0.18 1.04 0.07 0.60 0.02 0.27 0.00
26 1564 4532 965 1400 | 558 3.69 4.15 1.79 249 0.52 1.71 0.21 1.13 0.08 0.66 0.02 0.29 0.00
28 1685 5198 | 1039 16.06 | 6.01 4.23 447 2.06 2.68 0.59 1.85 0.24 1.22 0.09 0.71 0.02 031 0.00
30 1805 59.05 | 11.14 1824 644 4.80 4.79 234 287 0.67 1.98 0.27 1.30 0.10 0.76 0.03 033 0.00
35 12.99 2426 751 6.39 5.58 3.11 335 0.89 231 0.36 1.52 0.13 0.88 0.03 039 0.00
40 14.85 31.06 858 8.18 6.38 3.98 3.82 1.15 2.64 046 1.74 0.17 1.01 0.04 044 0.01
45 16.71 3862 | 9.65 1017 718 4.95 430 1.42 297 0.58 1.95 0.21 1.13 0.06 0.50 0.01
50 1856 4694 1073 1236  7.98 6.02 4.78 1.73 3.30 0.70 2.17 0.25 1.26 0.07 0.56 0.01
55 1180 1474 878 7.8 5.26 2.06 3.63 0.84 239 030 1.39 0.08 0.61 0.01
60 1287 1732 957 843 574 243 3.96 0.98 2.60 0.36 1.51 0.09 0.67 0.01
65 1394 2008 1037 978 6.21 281 4.29 1.14 2.82 041 1.64 0.11 0.72 0.01
70 1502 2303 1117 11.21 6.69 3.23 4.62 131 3.04 047 1.76 0.13 0.78 0.02
75 16.09 2617 1197 1274 717 3.66 4.95 1.48 3.25 0.54 1.89 0.14 0.83 0.02
80 17106 2949 1277 1436 | 7.65 413 5.28 1.67 347 0.60 2.02 0.16 0.89 0.02
85 1823 3299 1356  16.06 | 8.13 4.62 5.60 1.87 3.69 0.68 2.14 0.18 0.94 0.02
90 1931 3667 1436 1785 | 861 5.14 593 2.08 391 0.75 227 0.20 1.00 0.03
95 1516 1973 | 9.08 5.68 6.26 2.30 4.12 0.83 239 0.22 1.06 0.03
100 1596 2169 | 9.56 6.24 6.59 253 434 091 252 0.24 1.11 0.03
110 17.55  25.88 1052 744 7.25 3.01 4.77 1.09 277 0.29 1.22 0.04
120 19.15 3040 1147 874 791 3.54 5.21 1.28 3.02 0.34 133 0.05
130 1243 1014 | 857 411 5.64 1.48 3.28 0.40 1.44 0.05
140 1339 1163 | 923 471 6.08 1.70 353 045 1.55 0.06
150 1434 1321 9.89 535 6.51 1.93 378 0.52 1.67 0.07
160 1530 1489 | 1055  6.03 6.94 2.18 4.03 0.58 1.78 0.08
170 1625  16.65 11.21 6.74 738 244 4.28 0.65 1.89 0.09
180 1721 1851 1187 750 781 2.71 4.54 0.72 2.00 0.10
190 1817 2046 | 1253 829 8.25 2.99 4.79 0.80 211 0.11
200 1912 2250 1319 9.1 8.68 3.29 5.04 0.88 222 0.12
225 1484 1133 976 4.09 5.67 1.09 2.50 0.15
250 1648 1377 1085 498 6.30 133 278 0.18
275 18.13 1642 1193 594 6.93 1.58 3.05 0.22
300 1302 697 7.56 1.86 333 0.25
325 1410 8.9 8.19 2.16 361 0.29
350 1519 9.27 8.82 247 389 0.34
375 16.27 1054 945 281 4.16 0.38
400 17.36 11.87 1008 3.16 4.44 043
425 1844 1328 1071 354 4.72 048
450 19.53 1476 1134 393 5.00 0.54
475 1197 435 5.28 0.59
500 1260 478 5.55 0.65
550 1386 570 6.11 0.78
600 1512 670 6.66 091

Note: Dark shaded area of chart indicates velocities over 5' per second. Use with caution
Velocity of flow values are computed from the general equation V = .408 %2

Friction pressure loss values are computed from the equation: [hf =0.2083 (1—050) 1.852 % ] x.433 for psi loss per 100' of pipe
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PVC Schedule 80 IPS Plastic Pipe

PVC Schedule 80 IPS Plastic Pipe

(1120, 1220) C=150

psi Loss per 100 Feet of Pipe (psi/100 ft.)

Sizes 1/2" through 6" Flow 1 through 600 gpm

Size 12" 3/4" 1" 11/8" 112" 2" 212" 3" 4 6"

0.D. 0.840 1.050 1315 1.660 1.900 2375 2.875 3.500 4.500 6.625

.D. 0.546 0.742 0.957 1278 1500 1.939 2323 2,900 3.826 5.761

WallThk | 0.147 0.154 0.179 0.191 0.200 0.218 0.276 0.300 0.337 0.432

Flow gpm | Velocity fps psiLoss | Velocity fps psi Loss | Velocity fps psi Loss | Velocity fps psi Loss | Velocity fps psi Loss | Velocity fpspsi Loss | Velocity fps psiLoss | Velocity fps psi Loss | Velocity fps psi Loss | Velocity fps psi Loss
1 137 081 0.74 0.18 1045 0.05 0.25 0.01 0.18 0.01 0.11 0.00 0.08 0.00 0.05 0.00 0.03 0.00 0.01 0.00
2 2.74 292 1.48 066 | 0.89 0.19 0.50 0.05 036 0.02 0.22 0.01 0.15 0.00 0.10 0.00 0.06 0.00 0.02 0.00
3 4.11 6.18 223 1.39 1.34 040 0.75 0.10 0.54 0.05 0.33 0.01 0.23 0.01 0.15 0.00 0.08 0.00 0.04 0.00
4 548 1052 | 297 237 1.78 0.69 1.00 0.17 0.73 0.08 043 0.02 030 0.01 0.19 0.00 0.11 0.00 0.05 0.00
5 6.85 1590 1371 357 1223 1.04 1.25 0.25 091 0.12 0.54 0.03 038 0.01 0.24 0.00 0.14 0.00 0.06 0.00
6 8.22 2227 | 445 5.01 2.68 1.45 1.50 0.36 1.09 0.16 0.65 0.05 045 0.02 0.29 0.01 0.17 0.00 0.07 0.00
7 9.59 2962 519 666 | 3.12 1.93 1.75 047 1.27 0.22 0.76 0.06 0.53 0.03 0.34 0.01 0.20 0.00 0.09 0.00
8 1096 3792 594 8.53 3.57 247 2.00 061 1.45 0.28 0.87 0.08 061 0.03 0.39 0.01 0.22 0.00 0.10 0.00
9 1233 4716 6.68 1060 | 4.01 3.07 2.25 0.75 1.63 035 0.98 0.10 0.68 004 1044 0.01 0.25 0.00 0.11 0.00
10 13.70 5730 742 12.88 | 446 374 2.50 091 1.82 042 1.09 0.12 0.76 0.05 049 0.02 0.28 0.00 0.12 0.00
11 1507 6835  8.16 1537 | 491 4.46 2.75 1.09 2.00 0.50 1.20 0.14 0.83 0.06 0.53 0.02 031 0.01 0.14 0.00
12 1644 8029 890 18.05 | 535 5.23 3.00 1.28 2.18 0.59 1.30 0.17 091 0.07 0.58 0.02 0.33 0.01 0.15 0.00
14 1039 2401 624 6.96 3.50 1.70 2.54 0.78 1.52 0.22 1.06 0.09 0.68 0.03 039 0.01 0.17 0.00
16 1187 3074 7.4 891 4.00 2.18 290 1.00 1.74 0.29 1.21 0.12 0.78 0.04 045 0.01 0.20 0.00
18 1336 3822 803 11.08 450 271 327 1.24 1.96 0.36 1.36 0.15 0.87 0.05 0.50 0.01 0.22 0.00
20 1484 4645 892 1347 1 5.00 3.30 3.63 1.51 2.17 043 1.51 0.18 0.97 0.06 0.56 0.02 0.25 0.00
22 1632 5540 981 16.06 550 393 3.99 1.80 239 0.52 1.67 0.21 1.07 0.07 061 0.02 0.27 0.00
24 1781 6508 10.70 1887  6.00 4.62 436 212 261 061 1.82 0.25 117 0.09 0.67 0.02 0.30 0.00
26 1929 7547 1160 2188 6.0 5.36 4.72 246 2.82 0.70 1.97 0.29 1.26 0.10 0.73 0.03 032 0.00
28 1249 2510 7.0 6.14 5.08 2.82 3.04 0.81 2.12 0.34 1.36 0.11 0.78 0.03 0.34 0.00
30 13.38 28.51 | 7.50 6.98 545 320 3.26 0.92 2.27 0.38 1.46 0.13 0.84 0.03 0.37 0.00
35 1561 3792 875 9.28 6.35 4.26 3.80 1.22 2,65 0.51 1.70 0.17 0.98 0.04 043 0.01
40 1784 4855 1000 11.88 7.26 545 435 1.56 3.03 0.65 1.94 0.22 1.12 0.06 049 0.01
45 1125 1478 817 6.78 4.89 1.94 341 0.81 2.19 0.27 1.26 0.07 0.55 0.01
50 1251 1796  9.08 8.24 543 2.36 378 0.98 243 0.33 1.40 0.09 0.62 0.01
55 1376 2142 999 9.83 5.98 2.82 4.16 1.17 267 040 1.53 0.10 0.68 0.01
60 1501 2516 1089 1154 6.2 331 4.54 137 291 047 1.67 0.12 0.74 0.02
65 1626 2918 1180 1338  7.06 3.84 4.92 1.59 3.16 0.54 1.81 0.14 0.80 0.02
70 1751 3347 1271 1535 761 4.40 530 1.83 340 0.62 1.95 0.16 0.86 0.02
75 1876 3802 1362 1744 815 5.00 5.68 2.08 3.64 0.71 2.09 0.18 0.92 0.03
80 20.01 4284 1452 1965  8.69 5.64 6.06 234 3.89 0.80 2.23 0.21 0.98 0.03
85 1543 2199 924 6.31 6.43 2.62 413 0.89 237 0.23 1.05 0.03
90 1634 2444 978 7.01 6.81 291 4.37 0.99 251 0.26 1.11 0.04
95 1725 2701 1032 775 7.19 322 461 1.09 2.65 0.28 1.17 0.04
100 1816 2970 1087 852 757 354 486 1.20 279 031 1.23 0.04
110 1997 3542 1195 1016 833 4.22 534 143 3.07 037 1.35 0.05
120 1304 1193  9.08 4.95 5.83 1.68 335 044 1.48 0.06
130 1412 1384 984 574 631 1.95 3.63 0.51 1.60 0.07
140 1521 1587 1060  6.59 6.80 224 391 0.58 1.72 0.08
150 1630 1803 1135 749 729 2.54 4.19 0.66 1.85 0.09
160 1738 2032 1211 844 177 2.87 447 0.74 1.97 0.10
170 1847 2273 1287 944 826 321 4.74 0.83 209 0.11
180 1956 2527 1363 1049 874 3.56 5.02 0.93 222 0.13
190 1438 1159 923 3.94 530 1.02 234 0.14
200 1514 1275 971 433 5.58 1.12 246 0.15
225 1703 1585 1093 539 6.28 1.40 277 0.19
250 1892 1926 1214  6.54 6.98 1.70 3.08 0.23
275 2082 2297 1336  7.81 7.67 2.03 338 0.28
300 1457 917 837 238 3.69 033
325 15.79 1063  9.07 276 4.00 0.38
350 17.00 1220 977 3.17 431 043
375 18.21 1386 1046  3.60 4.62 049
400 1943 15.61 11.16 405 4.92 0.55
425 1186 454 523 0.62
450 1256 5.04 5.54 0.69
475 1326 557 5.85 0.76
500 1395 613 6.15 0.84
550 1535 731 6.77 1.00
600 1674 858 738 1.17

Note: Dark shaded area of chart indicates velocities over 5' per second. Use with caution

Velocity of flow values are computed from the general equation V = .408 %2
Friction pressure loss values are computed from the equation: [hf =0.2083 (@) 1.852

The Intelligent Use of Water.”

Q1.852
d4.866

] x.433 for psi loss per 100 of pipe

Reference
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® Polyethylene (PE) SDR Pressure Rated Tube

Polyethylene (PE) SDR Pressure Rated Tube

(2306, 3206, 3306) SDR 7,9, 11.5, 15 C=150

psi Loss per 100 Feet of Pipe (psi/100 ft.)

Sizes 1/2" through 6" Flow 1 through 600 gpm

Size 12" 3/4" " 114" 112" 2" 21/2" 3" 4" 6"

L.D. 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026 6.065

Flow gpm | Velocity fps psiLoss | Velocity fps psiLoss | Velocity fps psiloss | Velocity fps psiLoss | Velocity fps psiLoss | Velocity fpspsiLoss | Velocity fps psiLoss | Velocity fps psiLoss | Velocity fps psiloss | Velocity fps psi Loss
1 1.06 0.43 0.60 0.11 | 037 0.03 0.21 0.01 0.16 0.00 0.10 0.00 0.07 0.00 0.04 0.00 0.03 0.00 0.01 0.00
2 211 1.55 1.20 039 074 0.12 043 0.03 032 0.02 0.19 0.00 0.13 0.00 0.09 0.00 0.05 0.00 0.02 0.00
3 3.17 3.28 1.80 083 | 1.11 0.26 0.64 0.07 047 0.03 0.29 0.01 0.20 0.00 0.13 0.00 0.08 0.00 0.03 0.00
4 4.22 5.58 241 142 | 148 0.44 0.86 0.12 0.63 0.05 0.38 0.02 0.27 0.01 0.17 0.00 0.10 0.00 0.04 0.00
5 5.28 843 3.01 215 1186 0.66 1.07 0.17 0.79 0.08 0.48 0.02 0.34 0.01 0.22 0.00 0.13 0.00 0.06 0.00
6 6.34 11.81 361 3.01 223 093 1.29 0.24 0.95 0.12 0.57 0.03 040 0.01 0.26 0.01 0.15 0.00 0.07 0.00
7 7.39 1571 421 400 | 2,60 1.24 1.50 033 1.10 0.15 0.67 0.05 047 0.02 0.30 0.01 0.18 0.00 0.08 0.00
8 845 20.12 | 481 512 1297 1.58 1.72 042 1.26 0.20 0.76 0.06 0.54 0.02 0.35 0.01 0.20 0.00 0.09 0.00
© 9.50 25.01 541 637 334 1.97 1.93 0.52 1.42 0.24 0.86 0.07 0.60 0.03 0.39 0.01 0.23 0.00 0.10 0.00
10 10.56 3040 6.02 774 371 239 215 0.63 1.58 030 0.96 0.09 0.67 0.04 043 0.01 0.25 0.00 0.11 0.00
11 11.61 3626 6.62 923 | 408 2.85 236 0.75 1.73 035 1.05 0.11 0.74 0.04 048 0.02 0.28 0.00 0.12 0.00
12 1267 4259  7.22 10.84 | 445 335 257 0.88 1.89 042 1.15 0.12 0.80 0.05 0.52 0.02 0.30 0.00 0.13 0.00
14 14.78 56.64 842 1442 | 5.20 4.45 3.00 1.17 2.21 0.55 1.34 0.16 0.94 0.07 061 0.02 0.35 0.01 0.16 0.00
16 16.89 7252 9.63 1846 594 570 343 1.50 252 0.71 1.53 0.21 1.07 0.09 0.69 0.03 040 0.01 0.18 0.00
18 19.01 90.17 | 10.83 2295  6.68 7.09 3.86 1.87 2.84 0.88 1.72 0.26 1.21 0.11 0.78 0.04 045 0.01 0.20 0.00
20 12.03 27.89 742 8.62 4.29 2.27 3.15 1.07 191 0.32 1.34 0.13 0.87 0.05 0.50 0.01 0.22 0.00
22 1324 3327 817 1028 | 472 271 347 1.28 2.10 0.38 1.47 0.16 0.95 0.06 0.55 0.01 0.24 0.00
24 1444 39.08 891 1207 515 3.18 3.78 1.50 2.29 045 1.61 0.19 1.04 0.07 0.60 0.02 0.27 0.00
26 1564 4532 965 1400 | 558 3.69 4.10 1.74 249 0.52 1.74 0.22 1.13 0.08 0.66 0.02 0.29 0.00
28 16.85 51.98 1039 16.06 | 6.01 4.23 441 2.00 2.68 0.59 1.88 0.25 1.22 0.09 0.71 0.02 031 0.00
30 18.05 59.05  11.14 1824 644 4.80 4.73 227 2.87 0.67 201 0.28 1.30 0.10 0.76 0.03 033 0.00
35 1299 2426 | 7.51 6.39 5.52 3.02 335 0.89 235 0.38 1.52 0.13 0.88 0.03 039 0.00
40 14.85 31.06 858 8.18 6.30 3.86 3.82 1.15 2.68 048 1.74 0.17 1.01 0.04 044 0.01
45 16.71 3862 | 9.65 1017 7.09 4.80 430 1.42 3.02 0.60 1.95 0.21 1.13 0.06 0.50 0.01
50 1856 4694 1073 1236  7.88 5.84 4.78 1.73 335 0.73 2.17 0.25 1.26 0.07 0.56 0.01
55 1180 1474 867 6.96 5.26 2.06 3.69 0.87 2.39 0.30 1.39 0.08 061 0.01
60 1287 1732 946 8.18 574 243 4.02 1.02 2,60 0.36 1.51 0.09 0.67 0.01
65 1394 2008 1024 949 6.21 281 4.36 1.18 2.82 041 1.64 0.11 0.72 0.01
70 1502 2303 1103 10.88  6.69 3.23 4.69 1.36 3.04 047 1.76 0.13 0.78 0.02
75 1609 2617 1182 1236  7.17 3.66 5.03 1.54 3.25 0.54 1.89 0.14 0.83 0.02
80 17106 2949 | 1261 1393 | 765 413 5.36 1.74 347 0.60 2.02 0.16 0.89 0.02
85 1823 3299 1340 1558 | 8.13 4.62 5.70 1.95 3.69 0.68 2.14 0.18 0.94 0.02
90 1931 3667 1418 1732 | 861 5.14 6.03 2.16 391 0.75 227 0.20 1.00 0.03
95 1497 1914  9.08 5.68 6.37 239 4.12 0.83 239 0.22 1.06 0.03
100 1576 2105 | 9.56 6.24 6.70 263 434 091 252 0.24 1.1 0.03
110 1734 2511 1052 744 737 3.14 4.77 1.09 277 0.29 1.22 0.04
120 1891 2949 1147 874 8.04 3.68 5.21 1.28 3.02 0.34 133 0.05
130 1243 1014 871 4.27 5.64 1.48 328 040 1.44 0.05
140 1339 1163 | 938 4.90 6.08 1.70 353 045 1.55 0.06
150 1434 1321 1005  5.56 6.51 1.93 378 0.52 1.67 0.07
160 1530 1489 | 1072 627 6.94 2.18 4.03 0.58 1.78 0.08
170 1625  16.65 1139 7.01 738 244 4.28 0.65 1.89 0.09
180 1721 1851 1206  7.80 781 271 4.54 0.72 2.00 0.10
190 1817 2046 | 1273 862 8.25 2.99 4.79 0.80 211 0.11
200 1912 2250 | 1340 948 8.68 3.29 5.04 0.88 222 0.12
225 1508 1178  9.76 4.09 5.67 1.09 2.50 0.15
250 16.75 1432 1085 498 6.30 133 278 0.18
275 1843 17.08 | 11.93 594 6.93 1.58 3.05 0.22
300 13.02 697 7.56 1.86 333 0.25
325 1410 8.9 8.19 2.16 361 0.29
350 1519 927 8.82 247 3.89 0.34
375 16.27 1054 945 281 4.16 0.38
400 17.36 11.87 1008 3.16 444 043
425 1844 1328 1071 354 4.72 048
450 19.53 1476 1134 393 5.00 0.54
475 1197 435 5.28 0.59
500 1260 478 5.55 0.65
550 1386 570 6.11 0.78
600 1512 6.70 6.66 091

Note: Dark shaded area of chart indicates velocities over 5' per second. Use with caution
Velocity of flow values are computed from the general equation V = .408 %2

Friction pressure loss values are computed from the equation: [hf =0.2083 (1—050) 1.852 % ] x.433 for psi loss per 100" of pipe
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Schedule 40 Standard Steel Pipe

-
Schedule 40 Standard Steel Pipe

psi Loss per 100 Feet of Pipe (psi/100 ft.)

Sizes 1/2" through 6" Flow 1 through 600 gpm

Size 12" 3/4" " 118" 112" 2" 21/2" 3" 4" 6"

0.D. 0.840 1.050 1315 1.660 1.900 2375 2.875 3.500 4.500 6.625

1.D. 0.622 0.824 1.049 1.380 1.610 2,067 2.469 3.068 4.026 6.065

WallThk | 0.109 0.113 0.133 0.140 0.145 0.154 0.203 0.216 0.237 0.280

Flow gpm | Velocity fps psi Loss | Velocity fps psiLoss | Velocity fps psiLloss | Velocity fps psi Loss | Velocity fps psi Loss | Velocity fpspsi Loss | Velocity fps psiLoss | Velocity fps psiLoss | Velocity fps psiLoss | Velocity fps psi Loss
1 1.06 091 0.60 0.23 037 0.07 0.21 0.02 0.16 0.01 0.10 0.00 0.07 0.00 0.04 0.00 0.03 0.00 0.02 0.00
2 211 3.28 1.20 0.83 0.74 0.26 043 0.07 032 0.03 0.19 0.01 0.13 0.00 0.09 0.00 0.05 0.00 0.03 0.00
3 3.17 6.94 1.80 1.77 1.11 0.55 0.64 0.14 048 0.07 0.29 0.02 0.20 0.01 0.13 0.00 0.08 0.00 0.05 0.00
4 4.22 11.81 | 241 3.01 1.48 0.93 0.86 0.24 0.64 0.12 0.38 0.03 0.26 0.01 0.17 0.01 0.10 0.00 0.06 0.00
5 5.28 17.85 | 3.01 4.54 1.86 1.40 1.07 037 0.80 0.18 048 0.05 033 0.02 0.22 0.01 0.13 0.00 0.08 0.01
6 6.34 25.01 | 361 6.37 2.23 1.97 1.29 0.52 0.96 0.25 0.57 0.07 040 0.03 0.26 0.01 0.15 0.00 0.10 0.01
7 7.39 3327 | 421 847 2.60 2.62 1.50 0.69 1.12 0.34 0.67 0.10 046 0.04 0.30 0.01 0.18 0.00 0.11 0.02
8 845 4259 | 481 1084 | 297 335 1.72 0.88 1.28 043 0.76 0.12 0.53 0.05 0.35 0.02 0.20 0.00 0.13 0.04
9 9.50 5296 | 541 1348 | 334 4.16 1.93 1.10 1.44 0.53 0.86 0.15 0.59 0.06 0.39 0.02 0.23 0.01 0.14 0.05
10 10.56 6435 | 6.02 1638 | 3.71 5.06 215 133 1.60 0.65 0.96 0.19 0.66 0.08 043 0.03 0.25 0.01 0.16 0.08
1 1161 76.76 | 6.62 19.54 | 4.08 6.04 236 1.59 1.76 0.77 1.05 0.22 0.73 0.09 048 0.03 0.28 0.01 0.18 0.11
12 12.67 90.17 | 7.22 2295 445 7.09 2.57 1.87 1.91 091 1.15 0.26 0.79 0.11 0.52 0.04 0.30 0.01 0.19 0.14
14 14.78 119.93 842 30.53 | 5.20 943 3.00 248 223 1.21 1.34 0.35 0.92 0.14 0.61 0.05 0.35 0.01 0.22 0.24
16 16.89 153.53 | 9.63 39.08 594 1207 343 3.18 2.55 1.55 1.53 045 1.06 0.18 0.69 0.07 040 0.02 0.26 0.38
18 19.01 19091 | 1083 4859  6.68 1501 | 3.86 395 287 1.92 1.72 0.55 1.19 0.22 0.78 0.08 045 0.02 0.29 0.57
20 1203 59.05 742 1824 429 4.80 3.19 2.34 1.91 0.67 1.32 0.27 0.87 0.10 0.50 0.03 0.32 0.00
22 1324 7044 817 21.76 | 4.72 5.73 3.51 2.79 2.10 0.80 1.45 033 0.95 0.12 0.55 0.03 0.35 0.00
24 1444 8274 891 2556 | 515 6.73 3.83 3.28 229 0.94 1.58 038 1.04 0.14 0.60 0.04 0.38 0.00
26 1564 9594  9.65 2964 | 558 781 415 3.80 249 1.09 1.71 044 1.13 0.16 0.66 0.04 042 0.00
28 1685  110.04 10.39 3400 | 6.01 8.95 4.47 436 2,68 1.25 1.85 0.51 1.22 0.18 0.71 0.05 045 0.00
30 1805  125.02 11.14 3862 644 1017 479 4.95 2.87 142 1.98 0.58 1.30 0.21 0.76 0.06 048 0.00
35 12.99 5137 | 751 1353 558 6.59 335 1.89 231 0.77 1.52 0.28 0.88 0.07 0.56 0.00
40 14.85 65.76 | 8.58 1732 638 843 3.82 243 2.64 0.98 1.74 036 1.01 0.09 0.64 0.00
45 16.71 81.78 | 9.65 2153 7.8 1048 | 430 3.02 297 1.22 1.95 044 1.13 0.12 0.72 0.00
50 18.56 9937 11073 2617 798 1274 | 478 3.66 330 1.48 217 0.54 1.26 0.14 0.80 0.00
55 1180 3121 878 1520 | 526 437 3.63 1.77 239 0.64 1.39 0.17 0.88 0.00
60 1287 3667  9.57 1785 574 5.14 3.96 2.08 2.60 0.75 1.51 0.20 0.96 0.00
65 1394 4252 1037 2070  6.21 595 4.29 241 2.82 0.87 1.64 0.23 1.04 0.00
70 1502 4877 1117 2374 669 6.83 4.62 277 3.04 1.00 1.76 0.27 1.12 0.00
75 1609 5540 1197 2698 717 7.76 4.95 3.14 3.25 1.14 1.89 0.30 1.20 0.00
80 17106 6243 1277 3040  7.65 874 5.28 3.54 347 1.28 2.02 0.34 1.28 0.00
85 1823 6984 1356  34.01 8.13 9.78 5.60 3.96 3.69 143 2.14 0.38 1.36 0.00
90 1931 7763 1436  37.80 861 1087 593 4.40 391 1.59 227 042 1.44 0.00
95 1516 4177  9.08 1202 626 4.87 412 1.76 239 0.47 1.52 0.00
100 1596 4593 | 9.56 13.21 6.59 535 434 1.93 252 0.52 1.60 0.00
110 1755 5479 11052 1576  7.25 6.38 4.77 231 277 061 1.76 0.00
120 19.15 6436 | 1147 1851 791 7.50 5.21 271 3.02 0.72 1.92 0.00
130 1243 2147 857 8.69 5.64 3.14 3.28 0.84 2.08 0.00
140 1339 2462 923 9.97 6.08 3.60 353 0.96 2.25 0.00
150 1434 2797 989 1133 6.51 4.09 378 1.09 241 0.00
160 1530  31.52 1055 1277 694 461 4.03 1.23 2.57 0.00
170 1625 3526 | 11.21 1428 738 5.16 4.28 138 2.73 0.00
180 1721 3919 | 11.87 1587 781 574 4.54 1.53 2.89 0.00
190 18.17 4332 1253 1754 825 6.34 4.79 1.69 3.05 0.00
200 19.12 4763 13.19 1929 868 6.97 5.04 1.86 3.21 0.00
225 1484 2399 976 8.67 5.67 231 361 0.00
250 1648  29.15  10.85 1054 | 630 2381 401 0.00
275 1813 3477 1193 1257 | 693 335 441 0.00
300 13.02 1476 | 7.56 393 4.81 0.00
325 14.10 1712 | 819 4.56 5.21 0.00
350 1519 1963 | 882 523 561 0.00
375 1627 2231 945 595 6.01 0.00
400 1736 2514 1008 670 641 0.00
425 1844 2812 1071 749 6.82 0.00
450 19.53 3125 1134 833 722 0.00
475 1197 921 7.62 0.00
500 1260 1012 | 8.02 0.00
550 1386 1208 882 0.00
600 1512 1419 962 0.00

Note: Dark shaded area of chart indicates velocities over 5' per second. Use with caution
Velocity of flow values are computed from the general equation V = .408 %2

Friction pressure loss values are computed from the equation: [hf =0.2083 (@) 1.852 Q1852

Gases ] x.433 for psi loss per 100 of pipe
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Type K Copper Water Tube
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Type K Copper Water Tube
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C=140

psi Loss per 100 Feet of Tube (psi/100 ft.)

Sizes 1/2" through 3" Flow 1 through 600 gpm

Size 12" 5/8" 3/4" 1 11/8" 112" 2 21/2" 3"

0.D. 0.625 0.750 0.875 1125 1375 1.625 2125 2,625 3.125

.D. 0.5270 0.652 0.745 0.995 1.245 1.481 1.959 2435 2,907

WallThk | 0.049 0.049 0.065 0.065 0.065 0.072 0.083 0.095 0.109

Flow gpm | Velocity fps psi Loss | Velocity fps psiLoss | Velocity fps psi Loss Velocity fps psiLoss | Velocity fps psiLoss | Velocity fps psiLoss | Velocity fps psiLoss | Velocity fps psiLoss | Velocity fps psi Loss
1 147 1.09 0.96 0.39 0.74 0.20 041 0.05 0.26 0.02 0.19 0.01 0.11 0.00 0.07 0.00 0.05 0.00
2 294 394 1.92 1.40 147 0.73 0.83 0.18 0.53 0.06 037 0.03 0.21 0.01 0.14 0.00 0.10 0.00
3 441 8.34 2.88 2.96 221 1.55 1.24 0.38 0.79 0.13 0.56 0.05 032 0.01 0.21 0.00 0.15 0.00
4 5.88 14.20 384 5.04 294 2.63 1.65 0.64 1.05 0.22 0.74 0.09 043 0.02 0.28 0.01 0.19 0.00
5 735 2146 4.80 7.62 3.68 3.98 2.06 0.97 132 033 0.93 0.14 0.53 0.04 0.34 0.01 0.24 0.01
6 883 30.06 5.77 10.67 442 5.58 248 1.36 1.58 046 1.12 0.20 0.64 0.05 041 0.02 0.29 0.01
7 1030 39.98 6.73 14.20 515 742 2.89 1.82 1.84 061 1.30 0.26 0.75 0.07 048 0.02 0.34 0.01
8 11.77 51.19 7.69 18.17 589 9.50 330 232 211 0.78 1.49 0.34 0.85 0.09 0.55 0.03 0.39 0.01
9 1324  63.65 8.65 2260 6.62 11.81 371 2.89 237 097 1.68 0.42 0.96 0.11 0.62 0.04 0.44 0.02
10 1471 77.35 961 2746 736 1435 413 3.51 264 118 1.86 051 1.06 0.13 0.69 0.05 048 0.02
1 16.18 92.26 10.57 3276 8.10 17.12 4.54 4.19 290 141 2.05 0.60 117 0.16 0.76 0.05 0.53 0.02
12 17.65 10838 @ 11.53 3848 883 20.11 4.95 4.92 3.16 1.65 2.23 0.71 1.28 0.18 0.83 0.06 0.58 0.03
14 13.45 5117 10.30 26.75 578 6.54 3.69 2.20 261 0.94 149 0.24 0.96 0.08 0.68 0.04
16 1538 65.51 11.78 3424 6.60 8.38 4.22 2.82 298 1.21 1.70 031 1.10 0.11 0.77 0.05
18 17.30 81.46 13.25 4258 743 1042 4.74 3.50 335 1.50 1.92 039 1.24 0.13 0.87 0.06
20 19.22 98.99 14.72 51.74 8.25 12.66 527 4.25 372 1.83 213 047 138 0.16 0.97 0.07
22 16.19 61.72 9.08 15.10 5.80 5.07 4.10 2.18 2.34 0.56 1.52 0.19 1.06 0.08
24 17.66 72.50 9.90 17.74 6.33 5.96 447 2.56 255 0.66 1.65 0.23 1.16 0.10
26 19.14 84.07 10.73 20.57 6.85 6.91 4.84 297 277 0.76 1.79 0.26 1.26 0.11
28 11.55 23.59 738 793 5.21 341 298 0.87 1.93 0.30 135 0.13
30 12.38 26.80 791 9.01 5.59 387 319 0.99 207 0.34 1.45 0.15
35 1444 35.65 9.22 11.98 6.52 515 373 132 241 046 1.69 0.19
40 16.50 45.64 10.54 1534 745 6.59 4.26 1.69 276 0.59 1.93 0.25
45 18.57 56.75 11.86 19.07 8.38 8.19 4.79 2.10 3.10 0.73 2.18 031
50 13.18 23.17 9.31 9.96 532 2.55 344 0.89 242 0.37
55 1449 27.64 10.24 11.88 5.85 3.05 379 1.06 2.66 045
60 15.81 3247 1117 13.95 6.39 3.58 413 1.24 290 0.52
65 17.13 37.65 1211 16.18 6.92 415 448 1.44 3.14 061
70 1845 43.18 13.04 18.56 745 4.76 4.82 1.65 3.38 0.70
75 19.77 49.06 13.97 21.08 798 541 517 1.88 3.63 0.79
80 14.90 23.76 8.52 6.09 551 211 387 0.89
85 15.83 26.58 9.05 6.81 5.86 237 411 1.00
90 16.76 29.54 9.58 7.58 6.20 2.63 435 1.1
95 17.69 32,65 10.11 837 6.55 291 4.59 1.23
100 18.62 35.90 10.64 9.21 6.89 3.19 4.83 135
110 11.71 10.98 7.58 381 532 161
120 12.77 12.90 8.27 4.48 5.80 1.89
130 13.84 14.96 8.96 5.19 6.28 2.19
140 14.90 1715 9.65 5.95 6.77 251
150 15.97 1949 1033 6.76 7.25 2.86
160 17.03 21.96 11.02 7.62 7.73 322
170 18.10 24.57 11.71 8.53 8.22 3.60
180 19.16 2731 1240 948 8.70 4.00
190 13.09 1047 9.18 442
200 13.78 11.52 9.67 4.86
225 15.50 14.32 10.88 6.05
250 17.22 17.40 12.08 735
275 18.95 20.76 13.29 877
300 14.50 1030
325 1571 11.94
350 16.92 13.70
375 18.13 15.56
400 19.34 17.53
425

450

475

500

550

Note: Dark shaded area of chart indicates velocities over 5' per second. Use with caution
Velocity of flow values are computed from the general equation V = .408 %2
Friction pressure loss values are computed from the equation: [hf =0.2083 (1—050) 1.852 =22

Q1.852
d4.866

] x.433 for psi loss per 100" of pipe
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Pump Station Specification Guide for LP and D-Series Pumps
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Pump Station Specification Guide for Low Profile and D-Series Pumps

Vertical Multi-Stage Pump Type

The Intelligent Use of Water.”

Flanged (Differential Pressure- psiG) Boost at Maximum Flow (gpm)
Pump Model hp Connections
Inlet/Disch.
CR3-3 0.5 2"
CR3-4 0.75 2"
CR3-5 0.75 2"
CR5-2 0.75 2"
CR10-1 0.75 2"
CR3-6 1 2"
CR5-3 1 2"
CR3-7 1.5 2"
CR5-4 15 2"
CR5-5 1.5 2"
CR10-2 15 2"
CR3-10 2 2"
CR5-7 2 2"
CR15-1 2 3"
CR10-3 3 2"
CR10-4 3 2"
c CR20-1 3 3
g Horizontal End-Suction Pump Type
o Flanged (Differential Pressure- psiG) Boost at Maximum Flow (gpm)
J | Pump Model hp Connections
qh, Inlet/Disch.
5 [ CP0590T 1 2"
W [ CP0590T 2 3"
3 1WC 2 2"
= [ 1WC 3 2"
Q. [ CTi090T 3 3" |70 [ 60 | 30 |
"B | _CP1090T 5 3"
@ 1w 5 2"
o [15WH 5 4"
@ [1wC 7.5 2"
Q [[125w 75 4"
o |LSwH 7.5 4" 170-215
R CP10150T 7.5 4" 190
= | 2WH 7.5 4"
e | 1.25Y 7.5 4" 145 125 100 65
S 127 10 4" 150-160 | 130-160 | 105-145 [ 70-125 | | |
w5 | 1L.5WH 10 4" 170-215 | 130-190 [ 90-150
E CP1090T 10 4" 105 | 88 [ 60 |
s CP10150T 10 4"
=)
LL
8 Flanged
3= | Pump Model hp Connections
= Inlet/Disch.
°' "
g :
oc
= 5 2"
9] 7.5 2"
(7] 5 3"
E 5 3“
v 7.5 3"
10 3"
10 3"
5 3" | 100 |
7.5 3"
10 3"
2(5) 3"
:
Custom Builds 5 4" 180
7.5 4" | g0 | 160 | 130 |
No Model 75 4" | 180 [ 150 |
Numbers 75 4" | 170 | 140 |
10 4" | 180 [ 160 | 140 |
2(5) 4" 220
2(7.5) 4"
2(10) 4"
2(10) 4"
7.5 4" | 260 [ 260 | 190 |
2(5) 4"
2(7.5) 4" 240
2(10) 4"
2(3) 6" 300
2(5 6" 360
2(7.5) 6"
2(7.5) 6"
2(7.5) 6"

Reference
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Pump Station Specification Guide for LP and D-Series Pumps

Pipe Diameter in Inches

gpm 0.5 0.75 1 1.5 2 2.5 3 4 6 8

1 1.6 0.7 0.4 0.2 0.1 0.1 0 0 0 0

2 33 1.5 0.8 0.4 0.2 0.1 0.1 0.1 0 0

3 4.9 2.2 1.2 0.5 0.3 0.2 0.1 0.1 0 0

4 6.5 2.9 1.6 0.7 0.4 0.3 0.2 0.1 0 0

5 8.2 3.6 2 0.9 0.5 0.3 0.2 0.1 0.1 0

6 9.8 4.4 2.5 1.1 0.6 0.4 0.3 0.2 0.1 0

7 114 5.1 29 1.3 0.7 0.5 0.3 0.2 0.1 0

8 13.1 5.8 33 1.5 0.8 0.5 0.4 0.2 0.1 0.1

9 14.7 6.5 3.7 1.6 0.9 0.6 0.4 0.2 0.1 0.1

10 16.3 7.3 4.1 1.8 1 0.7 0.5 0.3 0.1 0.1

15 24.5 10.9 6.1 2.7 1.5 1 0.7 0.4 0.2 0.1

’E 20 32.7 14.5 8.2 3.6 2 1.3 0.9 0.5 0.2 0.1
% 25 40.9 18.2 10.2 4.5 2.6 1.6 1.1 0.6 0.3 0.2
r 30 49 21.8 123 54 3.1 2 1.4 0.8 0.3 0.2
‘é 35 57.2 254 14.3 6.4 3.6 23 1.6 0.9 0.4 0.2
= 40 654 29 16.3 7.3 4.1 2.6 1.8 1 0.5 0.3
g 45 73.5 32.7 184 8.2 4.6 2.9 2 1.1 0.5 0.3
= 50 81.7 36.3 20.4 9.1 5.1 33 23 1.3 0.6 0.3
g 60 98 43.6 24.5 10.9 6.1 3.9 2.7 1.5 0.7 0.4
8 70 114.4 50.8 28.6 12.7 7.1 4.6 3.2 1.8 0.8 0.4
;:: 80 130.7 58.1 32.7 14.5 8.2 5.2 3.6 2 0.9 0.5
" 20 147.1 65.4 36.8 16.3 9.2 59 4.1 23 1 0.6
n;: 100 163.4 72.6 40.9 18.2 10.2 6.5 4.5 2.6 1.1 0.6
é 125 204.3 90.8 51.1 22.7 12.8 8.2 5.7 3.2 1.4 0.8

150 245.1 108.9 61.3 27.2 15.3 9.8 6.8 3.8 1.7 1

175 286 127.1 71.5 31.8 17.9 1.4 7.9 4.5 2 1.1
200 326.8 145.2 81.7 36.3 20.4 13.1 9.1 5.1 23 1.3
225 367.7 163.4 91.9 40.9 23 14.7 10.2 5.7 2.6 1.4
250 408.5 181.6 102.1 45.4 25.5 16.3 11.3 6.4 2.8 1.6
275 449.4 199.7 1123 49.9 28.1 18 125 7 3.1 1.8
300 490.2 217.9 122.6 54.5 30.6 19.6 13.6 7.7 34 1.9

325 531.1 236 132.8 59 33.2 21.2 14.8 8.3 3.7 2.1
350 571.9 254.2 143 63.5 35.7 229 159 8.9 4 2.2
375 612.8 2723 153.2 68.1 383 24.5 17 9.6 4.3 24
400 653.6 290.5 163.4 72.6 40.9 26.1 18.2 10.2 4.5 2.6
425 694.5 308.6 173.6 77.2 434 27.8 19.3 10.9 4.8 2.7
450 7353 326.8 183.8 81.7 46 29.4 204 1.5 5.1 29

475 776.2 345 194 86.2 48.5 31 21.6 12.1 54 3
500 817 363.1 204.3 90.8 51.1 32.7 22.7 12.8 5.7 3.2

Values represent velocity in feet per second
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Customer Service and Warranties

Customer Service

At Rain Bird, we believe when you purchase our products, you
should also receive the support you need to ensure that they
perform as designed. Like our products, Rain Bird customer service
is designed to exceed expectations. When you call with questions
about orders or new products, you get the support you need from
the top water management professionals in the industry — support
that originates from our headquarters in Azusa, California, or our
Customer Service Center in Tucson, Arizona and is backed by our
vast global network of distributor-partners.

Worry-Free Warranties

Our comprehensive product warranties make it even easier to choose
Rain Bird and relax. Most Rain Bird Landscape Irrigation products

are warranted to the trade for a period of either three or five years
from the date of original purchase. A Rain Bird warranty is hassle-free
support that enables maximum peak performance by irrigation system
professionals. For you, it's the added peace of mind of knowing

Rain Bird is there when you need it.

Rain Bird’s Professional Customer Satisfaction Policy

Rain Bird will repair or replace at no charge any Rain Bird professional
product that fails in normal use within the warranty period stated
below. You must return it to the dealer or distributor where you
bought it. Product failures due to acts of God including without
limitation, lightning and flooding, are not covered by this warranty.
This commitment to repair or replace is our sole and total warranty.

Implied Warranties of Merchantability and Fitness, if
Applicable, are Limited to One Year from the Date of Sale.

We will not, under any circumstances be liable for incidental or
consequential damages, no matter how they occur.

I. Landscape Irrigation Products

1800 Series Pop-Up Spray Heads, U-Series Nozzles, Brass MPR Nozzles, A-85
and PA-85-PRS Shrub Adapters, and 1300 and 1400 Bubblers, 5000 Series
Rotors, 5500 Series Rotors, 7005/8005 Rotors, Falcon® 6504 Series Rotors,
RSD-BEX and RSD-CEx - 5 Years

Lake Management Aerator: LM10, LM11, LM20, LM30 - 3 years
Lake Management Aerator: LMM - 2 years

Lake Management Aerator Lights - 1 year

C2 Power Unit - 2 Years

All other Landscape Irrigation products - 3 years

For more information, see your Rain Bird Distributor. To find the nearest authorized
distributor in your area, visit www.rainbird.com or call 1-800-RAINBIRD

The Intelligent Use of Water.”

www.rainbird.com/reference

Il. Golf Products

Golf Rotors: TG-25, DR, DH, DS, ESR, EAGLE™ Series and EAGLE IC™ Series
Golf rotors - 3 years.

Additionally, any TG-25, DR, DH, DS, EAGLE™ Series and EAGLE IC™ Series
Golf Rotor sold and installed in conjunction with a Rain Bird Swing Joint -
5 years. Proof of concurrent installation is required.

Swing Joints - 5 years

Brass And Plastic Valves: EFB and PE-B Remote Control Valves, and Brass
Quick Coupling Valves and Keys - 3 years

Filtration system controllers - 3 years

LINK Radios - 3 years

Lake Management Aerator: LM10, LM11, LM20, LM30 - 5 years

Lake Management Aerator: LMM - 2 years

Lake Management Aerator Lights - 1 year

Hose Reels - 2 years

All other golf products - 1 year

lll. Agricultural Products
LF Series Sprinklers - 5 years

Other Impact Sprinklers - 2 years
All other AG products - 1 year

IV. Pump Stations

Rain Bird guarantees that its pump station will be free of manufacturer
defects for one year from date of authorized start-up but not beyond
sixteen months from date of invoice.

Start-up by other than Rain Bird Authorized personnel will void these
terms and conditions.

Provided that all installation, start-up and operation responsibilities have
been properly executed, Rain Bird will replace or repair, at Rain Bird's
option, any part found to be defective under normal recommended use
during this period. Repairs performed at Rain Bird's expense must be
authorized by Rain Bird prior to repairs being performed. Upon request,
Rain Bird shall provide advice on trouble-shooting a defect during the
effective period of this Customer Satisfaction Policy. However, no service,
replacement or repair under this Customer Satisfaction Policy will be
rendered while the customer is in default of any payments due to

Rain Bird.

Rain Bird will not accept responsibility for costs associated with the
removal, replacement, or repair of equipment in difficult-to-access
locations. Difficult-to-access locations include (but are not limited to)
locations where any of the following are required:

1) Cranes larger than 15 tons
2) Divers

Reference
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3) Barges
4) Helicopters

5) Dredging

6) Any other unusual means or requirements

Such extraordinary cost shall be the responsibility of the customer,
regardless of the reason requiring removal of the equipment from service.
The terms and conditions of this Customer Satisfaction Policy do not cover
damage caused by or resulting from the following:

1) Misapplication, abuse, or failure to conduct routine maintenance (to
include winterization/winter lay-up procedures)

2) Pumping of liquids other than fresh water as defined by the U.S.
Environmental Protection Agency, unless the pump station is
specifically designed to do so

w

) Use of free chlorine or other strong biocides

N

) Exposure to electrolysis, erosion, or abrasion

w

) Presence of destructive gases or chemicals

()

) Over voltage or low voltage

~

) Electrical phase loss or reversal

(2]

) Exposure to incoming power lacking circuit breaker or fused protection
9) Using the control panel as a service disconnect
10)Lightning or other Act of Nature.

11) Failure of pump packing seal (unless the failure occurs on initial start-up).

The foregoing terms and conditions constitute Rain Bird’s entire Customer
Satisfaction Policy. Rain Bird does not offer any other or additional
warranty, with respect to the pumping system or its components. Rain
Bird makes no implied warranty, with respect to fitness for a particular
purpose or merchantability of the pumping system or its components.
Components manufactured by others (as noted on the Pump Station
Quotation) are covered solely by and to the extent of the warranty, if any,
offered by the manufacturer. Rain Bird shall not be liable to the customer
or any other person or entity for any liability, loss, or damage caused or
alleged to be caused, directly or indirectly, by the pump system. Rain

Bird shall not be responsible for incidental, consequential, collateral or
indirect damages or loss of profit or damages related to the customer’s
business operations, nor for those caused by Acts of Nature. In no case
and under no circumstances shall Rain Bird's liability exceed the Rain Bird
Corporation’s net sale price of the pump system.

Laws concerning customer warranties and disclaimers vary from state to
state, and therefore some of the foregoing limitations may not apply
to you.

V. All Other Products - 1 year

Reference
Customer Service and Warranties

For more information, see your Rain Bird Distributor. To find the nearest authorized
distributor in your area, visit www.rainbird.com or call 1-800-RAINBIRD
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" Derived from Bernouli’s equation (5.19). Refer to Roberson/Crowe, Engineering
Fluid Mechanics (Fourth Edition), Houghton Mifflin Co., Boston MA 1990

2 U-Series nozzle water savings based on manufacturers testing. Rotary-type
nozzles use 20-30% less water than traditional spray heads because they operate
with lower precipitation rates, greater uniformity of distribution, and a greater
radius of coverage, according to the Metropolitan Water District of Southern
California. Savings of 22-41% were also shown with rotary-type nozzles (please
see complete study at http.//www.cuwcc.org/landscape_task_force/Solomon_
Kissinger_Landscape_lrrigation_Report_05-06-05.)

3The 5000 PRS Rotor has been awarded the Smart Approved WaterMark Certifi-
cation, Australia’s outdoor water-saving labeling program for products that help
reduce water use outside the home. An independent testing panel confirmed
that the Rain Bird 5000 PRS delivers 15% to 45% water savings when compared
to non-pressure regulated competitive rotors.

*Based on water agency (Irvine Ranch Water District, City of Santa Barbara,
Cities of Boulder, Longmont, Greenley) and manufacturer case studies of ET-type
controllers.

* Water savings confirmed in the Water Efficient Irrigation Study Final Report
(May 12, 2003), conducted by the Saving Water Partnership (a coalition of water
purveyors in the Puget Sound Region of Washington).

¢ Bilderback, TE, and M.A. Powell. Efficient Irrigation. North Carolina Extension
Service, Publication Number AG-508-6, March 1996. 21 January 2005.

7 Water savings are average values for multiple installations. Case studies
verifying these water savings can be found on the LEED website as well as www.
rainbird.com/landscape/site_reports/index.htm.
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Good for our environment.
Even better for your bottom line.

The landscape irrigation industry is changing. More restrictions are placed on water use every year.
In this challenging time, irrigation professionals have two options: adapt and prosper...or be left
behind. As the industry leader in water-efficient irrigation, Rain Bird can help your business thrive.

The Intelligent Use of Water™

For years, Rain Bird has been dedicated to using water responsibly. We call it The Intelligent Use
of Water™ It’s the thinking behind products, services and technology that efficiently source, support,
schedule and apply this precious resource. Many of our irrigation products can even help earn your
projects valuable LEED® points because of their superior water efficiency.

Design & | Need
Design, install, operate and maintain projects that use

Manage water efficiently.

Source | Need

Preserve potable water through

Rain Bird Solution”

alternative sourcing that taps - Design support and resources, including a referral
into underutilized supplies such network of top irrigation consultants and landscape
as underground well water, grey architects in your area

water and rain water. « Phone support and on-site service through certified

service providers
« The Global Service Plan (GSP) for central control systems
« Comprehensive training

Rain Bird Solution

- Non-potable-water-ready:

- Valves
- Rotors
- Sprays
- Drip products
« Pumps: Maximum Schedule | Me
- TP Water Optimize the timing, quantity and
- Custom-engineered . i
+ Aerators ] EfﬁCIency r;?\?izsgg)e/ :/fig\alfeeardaisgp—lfggteovtgfer

management controls.

Rain Bird Solution

« Controller, central control and

Need sensor-based solutions to maximize
Apply water application efficiency
Distribute water to tlhe landscape as efficiently as possible. . ET (Evapotranspiration)

Management

» Cycle+Soak™

- Water-smart rotor and spray features: - Seasonal adjust/water budgeting
- Pressure Regulating Stem (PRS) technology - Flow monitoring, leak detection
- Seal-A-Matic™ (SAM) check valves and response

- High-efficiency nozzles: « Rainfall monitoring and response
- Rain Curtain™ Nozzles
- U-Series Nozzles
- Matched Precipitation Rate (MPR) Nozzles

- Xeri Pressure? Cor.npensatmg Nozzles (XPC_N) . * Not all of these services are offered by Rain Bird Corporation,
+ Landscape Drip: Direct-to-plant-root watering devices but we can help you locate quality providers of these services.

Rain Bird Solution

Don’t allow your business to be left behind.
Visit www.rainbird.com or contact your Rain Bird sales representative.

The Intelligent Use of Water.”
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