Your 24/7 Information Resource

The Rain Bird website is your one-stop source for the latest
product information and news updates from Rain Bird. Stop
by anytime, day or night, and download exactly what you

need to be more effective on the job. Learn about the newest

Rain Bird products, look up performance charts, download
CAD detail drawings and much more.

Visit www.rainbird.com today and explore this state-
of-the-art resource.

Rain Bird Online Resources and Contacts List

Programs and Marketing Resources

Resources

Contacts/Information

Design and Specification Resources

www.rainbird.com/landscape (Select from product list in left menu)

Distributor Portal Website

ww2.rainbird.com/turfdistributor

Public and Non-Profit Agencies Portal

www.rainbird.com/agency

Facebook

www.facebook.com/RainBirdCorp

Intelligent Use of Water™

www.rainbird.com/[lUOW

LEED Library www.rainbird.com/LEED
Photos and Logos www.rainbird.com/library
Product Catalog www.rainbird.com/catalog

Product Demos and Interactive Guides

www.rainbird.com/landscape (Select from product list in left menu)

Product Literature and Tech Specs

www.rainbird.com/landscape/support

Rain Bird Agency Rewards (non-profits and government agencies)

www.rainbird.com/agency « E-mail: rewards@rainbird.com

Rain Bird Rewards

ww2.rainbird.com/Rewards « E-mail: rewards@rainbird.com

Rain Bird Training Services

www.rainbirdservices.com

Rain Bird Virtual Museum

www.rainbird.com/museum

Twitter

www.twitter.com/rainbirdcorp

Water Efficiency Calculators

www.rainbird.com/calculators

Webinars

www.rainbird.com/webinars

YouTube

www.youtube.com/rainbirdcorp
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Rain Bird Training Services
Dedicated to the Development of Irrigation Professionals

Three Programs to Meet Your Needs

« Instructors are credentialed and experienced irrigation professionals
« Classes are pre-approved for Irrigation Association (IA) CEUs
« Classes are open to all green industry professionals

RN BIRD.

ACADEMY

Rain Bird Academy
General Irrigation Skills Training

- Top quality training on many manufactures’ products
« Prepare for Irrigation Association (IA) exams

« The Rain Bird Academy Boot Camp delivers the basics of irrigation in
one week.

- Boot Camp classes are part of the IA Select Program

RaN R BIRD.

Factory Trained

Rain Bird Factory Trained
Comprehensive Training on Rain Bird Products

« Training is exclusive to Rain Bird Products

+ Be an expert on installing, managing and maintaining Rain Bird
irrigation systems.

« Get the designation that proves to your customers that you are the
best choice to do the job!

RAINRBIRD

Rain Bird Customized Training
Customized and Private Classes

« Training is customized based on your organizations unique needs
+ We come to your facility with everything needed to hold training

« From basic irrigation troubleshooting to central control, your staff
will get the skills they need

E
o
2
8
=
n
a

For pricing and course registration, please visit: www.rainbirdservices.com
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Resources
Rain Bird Rewards, Customer Service and Warranties

Rain Bird Rewards
Supporting Your Business Success and Growth

You're working hard to build a successful business and Rain Bird
Rewards is here to reward you. We have the benefits and tools you
can use to attract new customers, train your employees and reduce
costs. Reinvesting in your company and its future success has never
been so easy.

Join today — and get the benefits you need to take your business to
the next level.

Help Your Business Succeed

- Tools to grow your business.

Use Rain Bird marketing materials to align your business with the
industry leader.

- Rewards you deserve.

Points can be redeemed to reward your hard work and help you
build a successful business.

- Training discounts.

Receive 20% off professional-level training from Rain Bird Training
Services.

Enroll today at ww2.rainbird.com/rewards.

www.rainbird.com/reference

Rain Bird
REWARDS

PROFESSIONAL

Reward for Your Hard Work

Let Rain Bird reward your growing
business now and in the future.

Customer Service

At Rain Bird, we believe that 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 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.

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

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 and Drainage Products

1800 Series Pop-Up Spray Heads, U-Series Nozzles, PA-8S and PA-8S-PRS Shrub
Adapters, 1300 and 1400 Bubblers, 5000 Series Rotors, 5500 Series Rotors,
8005 Series Rotors, Falcon® 6504 Series Rotors, PEB/PESB/PESB-R Plastic Valves,
DV/DVF and ASVF Plastic Valves, VB Series Valve Boxes and XF Series Dripline*
-5years

C2 Power Unit - 2 years
Pump Start Relays - 1 year for controls/electronics, 2 years for enclosure

All other Landscape Irrigation and Drainage products - 3 years

Il. Golf Products, Agricultural Products, and Pump Stations

For complete information and details please visit:
http://www.rainbird.com/corporate/CustomerSatisfactionPolicy.htm

lil. All Other Products - 1 year

* XF Series Dripline - 7 Years on Environmental Stress Cracking (ESCR)

Resources
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RAIN I BIRD
() How to Use This Catalog, Pressure Loss Through Water Meters

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: Pressurel EOSS: i
Nominal Size
u A Flow 5/8" 3/4" 1 112" 2" 3" 4
(VA Metric: UsS.: Metric: 2 03 02
PR=96.3 xgpm PR=1000 x m:/h PR=96.3 xgpm PR=1000 x m:/h z g-g g-g 0
SxS SxS SxL SxL : 0:9 0:6 i
6 13 07 03
e |71 os o
96.3 = Constant (inches/square foot/hour) g gg }g g'g
1000 = Constant (millimeter/square meter/hour) 10 37 16 07
gpm = Gallons per minute (applied to area by sprinklers) B gj’ ;g g'g
m>/h = Cubic meters per hour (applied to area by sprinklers) 13 6.1 26 1.0
S = Spacing between sprinklers }g ;g g; :;
L = Spacing between rows (S x 0.866) 16 94 41 14 04
7 107 46 16 05
Specification Information - T = 5
The information in this catalog was accurate at the time of printing and gg 150 ?g gg ?g
may be used for proper specification of each product. For the most up-to- | 53 95 34 2
date information, go to the Rain Bird web site at www.rainbird.com. 26 1.2 40 14
28 130 46 16
30 150 53 18
ASABE Test Certification Statement 32 6.0 21 08
Rain Bird Corporation certifies that pressure, flow rate, and radius data gg ?:Z ;:; ?:(9)
for its products were determined and listed in accordance with ASABE 38 87 30 12
Standard $398.1, Procedure for Sprinkler Testing and Performance ig ?’056 gz :i
Reporting, and are representative of performance of production 44 7 39 5
sprinklers at the time of publication. Actual product performance may 46 128 42 16
differ from the published specifications due to normal manufacturing ;‘g :z:g ::g : ; 0
variations and sample selection. All other specifications are solely the 52 53 21
recommendations of Rain Bird Corporation. -‘532 ?,; §§
58 67 25
Reference Charts 60 72 27
Information contained in this catalog is based upon generally accepted gg SZ gg } ;
formulas, computations, and trade practices. Rain Bird Corporation, 75 T2 43 5
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; ?é ;g g.g
connection with the use or application of this information, or if there is 110 95 29 10
any error herein, typographical or otherwise. gg :;:3 ;-g :i
140 15.1 45 16
150 173 5.1 18
Technical Support 10 20 138 a1
Rain Bird Technical Support has the answers to your specific product 180 72 27
and water-management questions. Call our toll-free Technical Service 190 80 30
or Spec Hotline numbers, or for maximum convenience, access the Rain ;gg ?fo g;
Bird web site. You'll get expert advice and the right solutions. 240 130 47
260 150 55
Technical Service ~ Spec Hotline Internet Address §§3 ;(7,3 ?;
4| 1-800-RAINBIRD 1-800-458-3005 www.rainbird.com igg :gg
| (18007246247) 0 162
# 500 200
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Resources

PVC Class 160 IPS Plastic Pipe www.rainbird.com/reference

e
PVC Class 160 IPS Plastic Pipe

(1120, 1220) SDR 26 C=150

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

Sizes 1" through 6" Flow 1 through 600 gpm

Nominal Size | 1" 11/4" 11/2" 2" 21/2" 3" 4 6"

PipeOD | 1315 1.660 1.900 2375 2875 3,500 4.500 6.625

Avg.ID 1175 1512 1734 2173 2635 321 4134 6.084

Avg.Wall | 0.070 0.074 0.083 0.101 0.120 0.145 0.183 0.271

Tolerance | 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.031

Min.Wall | 0.060 0.064 0.073 0.091 0.110 0.135 0.173 0.255

Flow Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss
(gpm) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi)
1 0.30 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 0.59 0.07 036 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 0.89 0.15 0.54 0.04 041 0.02 0.26 0.01 0.18 0.00 0.12 0.00 0.07 0.00 0.03 0.00
4 1.18 0.25 0.71 0.07 0.54 0.04 0.35 0.01 0.24 0.00 0.16 0.00 0.10 0.00 0.04 0.00
5 148 0.38 0.89 0.11 0.68 0.06 043 0.02 0.29 0.01 0.20 0.00 0.12 0.00 0.06 0.00
6 177 0.54 1.07 0.16 081 0.08 052 0.03 035 0.01 0.24 0.00 0.14 0.00 0.07 0.00
7 2,07 0.71 1.25 021 095 0.11 0.60 0.04 041 0.01 0.28 0.01 017 0.00 0.08 0.00
8 2.36 091 143 027 1.09 0.14 0.69 0.05 0.47 0.02 0.32 0.01 0.19 0.00 0.09 0.00
9 2.66 1.14 1.61 033 1.22 0.17 0.78 0.06 0.53 0.02 0.36 0.01 0.21 0.00 0.10 0.00
10 2.96 1.38 1.78 0.40 1.36 0.21 0.86 0.07 0.59 0.03 0.40 0.01 0.24 0.00 0.11 0.00
11 325 1.65 1.96 048 149 025 095 0.08 0.65 0.03 044 0.01 0.26 0.00 0.12 0.00
12 3.55 1.94 214 0.57 1.63 029 1.04 0.10 0.71 0.04 0.48 0.01 0.29 0.00 013 0.00
14 4.14 2.58 2.50 0.76 1.90 039 121 0.13 0.82 0.05 0.55 0.02 033 0.01 0.15 0.00
16 4.73 3.30 2.86 0.97 2.17 0.50 1.38 0.17 0.94 0.06 0.63 0.02 0.38 0.01 0.18 0.00
18 532 4.10 321 1.20 244 0.62 1.56 021 1.06 0.08 0.71 0.03 043 0.01 020 0.00
20 591 499 3.57 146 2.71 0.75 173 025 1.18 0.10 0.79 0.04 048 0.01 022 0.00
22 6.50 5.95 3.93 174 2.99 090 1.90 030 1.29 0.12 0.87 0.04 0.53 0.01 024 0.00
24 7.09 6.99 4.28 2.05 3.26 1.05 207 0.35 141 0.14 0.95 0.05 0.57 0.02 0.26 0.00
26 7.68 8.11 4.64 2.38 3.53 1.22 225 041 1.53 0.16 1.03 0.06 0.62 0.02 029 0.00
28 827 9.30 5.00 2.73 3.80 140 242 047 1.65 0.18 1.11 0.07 0.67 0.02 031 0.00
30 8387 10.57 535 3.10 407 1.59 2.59 053 1.76 0.21 1.19 0.08 0.72 0.02 033 0.00
35 10.34 14.06 6.25 4.12 4.75 2.12 3.02 0.71 2.06 0.28 1.39 0.11 0.84 0.03 0.39 0.00
40 11.82 18.00 714 5.28 543 2.71 346 0.90 235 035 1.58 0.14 095 0.04 044 0.01
45 1330 22.39 8.03 6.56 6.11 337 3.89 1.12 2.64 0.44 1.78 0.17 1.07 0.05 0.50 0.01
50 1478 27.21 892 7.98 6.78 410 432 137 2.94 0.53 1.98 0.20 1.19 0.06 0.55 0.01
55 9.82 9.52 7.46 4.89 4.75 1.63 3.23 0.64 218 0.24 131 0.07 0.61 0.01
60 10.71 11.18 8.14 5.74 5.18 191 3.53 0.75 2.38 0.29 143 0.08 0.66 0.01
65 11.60 1297 8.82 6.66 5.62 2.22 3.82 0.87 2.57 033 1.55 0.10 0.72 0.01
70 1249 14.88 9.50 7.64 6.05 2.55 411 1.00 2.77 0.38 1.67 0.11 0.77 0.02
75 1338 16.90 10.18 8.68 6.48 2.89 441 1.13 2.97 043 179 013 0.83 0.02
80 14.28 19.05 10.86 9.78 6.91 3.26 4.70 1.28 3.17 049 191 0.14 0.88 0.02
85 1153 10.94 7.34 3.65 499 143 337 0.55 2.03 0.16 094 0.02
0 1221 12.16 7.78 4.06 5.29 1.59 3.56 0.61 215 0.18 099 0.03
95 12.89 1345 821 448 5.58 1.76 3.76 0.67 2.27 0.20 1.05 0.03
100 13.57 14.79 8.64 4.93 5.88 1.93 3.96 0.74 239 0.22 1.10 0.03
110 14.93 17.64 9.50 5.88 6.46 230 436 0.88 2.63 0.26 1.21 0.04
120 1037 691 7.05 2.71 475 1.04 2.86 030 132 0.05
130 11.23 8.02 7.64 3.14 5.15 1.20 3.10 035 143 0.05
140 12.10 9.20 8.23 3.60 5.54 1.38 3.34 0.40 1.54 0.06
150 12.96 1045 881 4.09 5.94 157 3.58 0.46 1.65 0.07
160 13.82 11.77 9.40 461 634 1.76 3.82 0.52 1.76 0.08
170 14.69 13.17 9.99 5.16 6.73 197 4.06 0.58 1.87 0.09
180 10.58 573 713 2.19 4.30 0.64 1.98 0.10
190 11.16 6.34 7.52 242 4.54 0.71 2.09 0.11
200 11.75 6.97 7.92 2.67 4.77 0.78 2.20 0.12
225 13.22 867 891 332 537 097 248 0.15
250 14.69 10.53 9.90 4.03 597 1.18 2.76 0.18
275 10.89 481 6.57 140 3.03 0.21
300 11.88 5.65 7.16 1.65 331 0.25
325 12.87 6.55 7.76 191 3.58 0.29
350 13.86 7.52 836 219 3.86 0.33
375 14.85 8.54 8.95 249 4.13 0.38
400 9.55 281 441 043
425 10.15 3.14 4.68 0.48
450 10.74 3.50 4.96 0.53
475 11.34 3.86 524 0.59
500 11.94 425 5.51 0.65
550 13.13 5.07 6.06 0.77
600 1432 5.96 6.61 0.91

Note: Dark shaded area of chart indicates velocities over 5' per second. Use with caution
0.408 X Qgpm
2

1852 Qes2
Table are based upon the following Hazen-Williams equation: H;=0.2083 x (m] X %5 for change in psi per foot of elevation. Pressure loss for uphill elevation and pressure gain for

C
downbhill elevation changes.

The velocity values were derived using the following equation V=

Resources
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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

Nominal Size | 3/4" 1 11/4" 112" 2" 21/2" 3" 4" 6"

PipeOD | 1.050 1315 1.660 1.900 2375 2.875 3.500 4.500 6.625

Avg.ID 091 1.169 1.482 17 2129 2,581 3.146 4.046 5.955

Avg.Wall  0.070 0.073 0.089 0.100 0.123 0.147 0.177 0.227 0.335
Tolerance| 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.026 0.038

Min. Wall | 0.060 0.063 0.079 0.090 0.113 0.137 0.167 0.214 0.316

Flow Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity  Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss
(@pm) __ (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi)

1 0.49 0.07 030 0.02 0.19 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 0.99 024 0.60 0.07 037 0.02 028 0.01 0.18 0.00 0.12 0.00 0.08 0.00 0.05 0.00 0.02 0.00
3 148 052 090 0.15 0.56 0.05 042 0.02 027 0.01 0.18 0.00 0.12 0.00 0.07 0.00 0.03 0.00
4 197 0.88 1.19 0.26 0.74 0.08 0.56 0.04 036 0.01 024 0.01 0.16 0.00 0.10 0.00 0.05 0.00
5 246 133 149 039 093 0.12 071 0.06 045 0.02 031 0.01 021 0.00 0.12 0.00 0.06 0.00
6
7
8
9

296 1.86 179 0.55 1.11 0.17 0.85 0.09 0.54 0.03 037 0.01 0.25 0.00 0.15 0.00 0.07 0.00

345 247 209 073 130 023 099 0.12 0.63 0.04 043 0.02 029 0.01 0.17 0.00 0.08 0.00

3.94 3.17 239 0.94 149 0.30 113 0.15 072 0.05 0.49 0.02 033 0.01 0.20 0.00 0.09 0.00

443 3.94 269 117 1.67 037 1.27 0.19 0.81 0.06 0.55 0.02 037 0.01 0.22 0.00 0.10 0.00
10 493 4.79 299 142 1.86 045 141 023 0.90 0.08 0.61 0.03 041 0.01 0.25 0.00 0.12 0.00
11 542 572 328 1.69 2.04 0.53 1.55 027 099 0.09 0.67 0.04 045 0.01 0.27 0.00 0.13 0.00
12 591 6.71 3.58 1.98 223 0.63 1.69 032 1.08 0.11 073 0.04 049 0.02 0.30 0.00 0.14 0.00
14 6.90 893 4.18 264 260 0.83 1.98 043 1.26 0.14 0.86 0.06 0.58 0.02 0.35 0.01 0.16 0.00
16 7.88 11.44 478 3.38 297 1.07 2.26 0.55 144 0.18 0.98 0.07 0.66 0.03 0.40 0.01 0.18 0.00
18 8.87 14.23 537 421 334 133 2.54 0.68 1.62 0.23 1.10 0.09 0.74 0.03 0.45 0.01 0.21 0.00
20 9.85 17.29 597 511 372 1.61 282 0.83 1.80 0.28 1.22 0.11 0.82 0.04 0.50 0.01 023 0.00
22 10.84 20.63 6.57 6.10 4.09 1.92 311 099 1.98 0.33 135 0.13 091 0.05 0.55 0.01 0.25 0.00
24 11.82 24.24 717 717 446 226 339 1.16 2.16 0.39 147 0.15 099 0.06 0.60 0.02 0.28 0.00
26 1281 28.11 7.76 831 4.83 262 3.67 134 234 0.45 1.59 0.18 1.07 0.07 0.65 0.02 030 0.00
28 13.80 32.25 8.36 9.53 5.20 3.01 395 1.54 252 0.52 1.71 020 1.15 0.08 0.70 0.02 032 0.00
30 14.78 36.64 8.96 10.83 5.57 341 424 175 2.70 0.59 1.84 023 124 0.09 0.75 0.03 0.35 0.00

35 10.45 1441 6.50 4.54 494 233 3.15 0.78 214 031 144 0.12 0.87 0.03 0.40 0.01
40 11.94 1845 743 5.82 5.65 298 3.60 1.00 245 039 1.65 0.15 1.00 0.04 0.46 0.01
45 13.44 22.95 836 724 635 371 4.05 1.24 276 049 1.86 0.19 1.12 0.05 0.52 0.01
50 14.93 27.90 9.29 879 7.06 451 450 151 3.06 059 2.06 0.23 1.25 0.07 0.58 0.01
55 1022 1049 7.76 538 495 1.80 337 0.71 227 0.27 137 0.08 0.63 0.01
60 11.15 1233 847 632 540 211 3.67 0.83 247 0.32 1.50 0.09 0.69 0.01
65 1207 1430 9.18 733 5.85 245 398 096 2.68 0.37 1.62 0.11 0.75 0.02
70 13.00 1640 9.88 841 630 281 4.29 1.10 2.89 0.42 174 0.12 0.81 0.02
75 13.93 18.63 10.59 9.56 6.75 320 4.59 1.25 3.09 0.48 1.87 0.14 0.86 0.02
80 1486  21.00 11.29 10.77 7.20 3.60 4.90 141 330 0.54 1.99 0.16 0.92 0.02
85 12.00 12.05 7.65 4.03 521 1.58 3.50 0.60 2.12 0.18 098 0.03
90 1271 13.40 8.10 448 551 1.76 371 0.67 224 0.20 1.04 0.03
95 1341 14.81 855 495 5.82 1.94 3.92 0.74 237 0.22 1.09 0.03
100 14.12 16.28 9.00 545 6.12 213 4.12 0.81 249 0.24 1.15 0.04
110 9.90 6.50 6.74 255 453 0.97 2.74 029 127 0.04
120 10.80 763 735 299 4.95 1.14 299 0.34 138 0.05
130 11.70 8.85 796 347 5.36 132 324 0.39 1.50 0.06
140 12,60 10.16 857 398 5.77 1.52 349 0.45 161 0.07
150 13.50 11.54 9.19 4.52 6.18 173 3.74 0.51 173 0.08
160 14.40 13.01 9.80 5.10 6.60 1.95 399 0.57 1.84 0.09
170 1041 570 7.01 218 4.24 0.64 1.96 0.10
180 11.02 634 742 242 449 0.71 207 0.11
190 11.64 7.01 7.83 267 474 0.79 219 0.12
200 12.25 7.71 824 294 4.98 0.86 230 0.13
225 13.78 9.58 9.28 3.66 5.61 1.08 259 0.16
250 1531 11.65 10.31 445 6.23 131 288 0.20
275 11.34 530 6.85 1.56 3.16 0.24
300 1237 6.23 748 1.83 345 0.28
325 1340 723 8.10 212 3.74 0.32
350 1443 829 8.72 244 4.03 0.37
375 9.35 2.77 431 0.42
400 9.97 3.12 4.60 048
425 10.59 349 4.89 0.53
450 11.22 3.88 5.18 0.59
475 1184 429 547 0.65
500 1246 472 5.75 0.72
550 1371 5.63 6.33 0.86
600 14.95 6.61 6.90 1.01

Note: Dark shaded area of chart indicates velocities over 5' per second. Use with caution
0.408 X Qgpm
—q

1852 Qs
Table are based upon the following Hazen-Williams equation: H;= 0.2083 x (%] x %5 for change in psi per foot of elevation. Pressure loss for uphill elevation and pressure gain for

downbhill elevation changes.

The velocity values were derived using the following equation V=

z
Q
o
=
a
2
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PVC Class 315 IPS Plastic Pipe www.rainbird.com/reference

PVC Class 315 IPS Plastic Pipe

(1120, 1220) SDR 13.5 C=150

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

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

Nominal Size | 1/2" 3/4" ™ 11/8" 112" 7 212" 3l 4" 6"

Pipe OD | 0.840 1.050 1315 1.660 1.900 2375 2.875 3.500 4.500 6.625

Avg.ID | 0.6960 0.8740 1.1010 13940 1.5980 2.0030 24230 29510 3.7940 5.5840
Avg.Wall ' 0.072 0.088 0.107 0.133 0.151 0.186 0.226 0.275 0.353 0.521
Tolerance 0.020 0.020 0.020 0.020 0.020 0.020 0.026 0.031 0.040 0.059

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

Flow Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity  Loss Velocity  Loss Velocity  Loss Velocity ~ Loss Velocity  Loss Velocity  Loss Velocity ~ Loss
(gpm) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) |
1 0.84 0.25 0.53 0.08 0.34 0.03 0.21 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 1.68 0.90 1.07 0.30 0.67 0.10 042 0.03 032 0.02 0.20 0.01 0.14 0.00 0.09 0.00 0.06 0.00 0.03 0.00
3 2.53 1.90 1.60 0.63 1.01 0.20 0.63 0.06 048 0.03 031 0.01 0.21 0.00 0.14 0.00 0.09 0.00 0.04 0.00
4 337 3.24 2.14 1.07 1.35 0.35 0.84 0.11 0.64 0.06 041 0.02 0.28 0.01 0.19 0.00 0.11 0.00 0.05 0.00
5 4.21 4.89 2,67 1.61 1.68 0.53 1.05 0.17 0.80 0.09 0.51 0.03 0.35 0.01 0.23 0.00 0.14 0.00 0.07 0.00
6 5.05 6.86 320 2.26 2.02 0.74 1.26 0.23 0.96 0.12 0.61 0.04 042 0.02 0.28 0.01 0.17 0.00 0.08 0.00
7 590 9.12 374 3.01 2.36 0.98 147 031 1.12 0.16 0.71 0.05 049 0.02 033 0.01 0.20 0.00 0.09 0.00
8 6.74 11.68 | 4.27 3.86 2.69 1.25 1.68 0.40 1.28 0.20 0.81 0.07 0.56 0.03 0.37 0.01 0.23 0.00 0.10 0.00
9 7.58 14.53 | 4.81 4.80 3.03 1.56 1.89 0.49 1.44 0.25 0.92 0.08 0.63 0.03 0.42 0.01 0.26 0.00 0.12 0.00

10 842 17.66 | 534 583 337 1.90 1210 0.60 1.60 031 1.02 0.10 0.69 004 | 047 0.02 0.28 0.00 0.13 0.00
1 9.26 2107 588 696  3.70 226 | 231 072 1.76 037 112 0.12 0.76 005 |052 0.02 031 0.01 0.14 0.00
12 10.11 2475 641 817 404 266 | 2.52 0.84 1.92 043 1.22 0.14 0.83 006 | 056 0.02 034 0.01 0.16 0.00
14 1179 3293 748 1087 | 471 353 1294 112 224 0.58 142 0.19 097 0.08 | 0.66 0.03 040 0.01 0.18 0.00
16 1348 4216 855 1392 | 539 453 336 144 256 0.74 1.63 0.25 1.1 010 1075 0.04 045 0.01 0.21 0.00
18 1516 5244 961 1732 | 6.06 563 378 1.79 2.88 092 1.83 031 1.25 012 1084 0.05 051 0.01 024 0.00

20 1068 2105  6.73 684 | 4.20 217 3.20 112 203 037 139 015 1094 0.06 0.57 0.02 0.26 0.00
22 11.75 2511 740 816 | 4.62 2.59 3.52 133 224 044 1.53 018 11.03 0.07 0.62 0.02 029 0.00
24 1282 2950  8.08 959 504 3.04 3.83 1.57 244 0.52 1.67 0.21 1.12 0.08 0.68 0.02 031 0.00
26 1389 3421 875 1112 546 3.53 4.15 1.82 264 0.60 1.81 024 122 0.09 0.74 0.03 034 0.00
28 1496 3925 942 12.76 588 4.05 447 2.08 285 0.69 1.95 027 1131 0.11 0.79 0.03 037 0.00
30 16.02 4460 10.10 1450 630 4.60 479 237 3.05 0.79 2.08 031 141 0.12 0.85 0.04 039 0.01
35 1178 1929 735 6.12 559 3.15 3.56 1.05 243 042 1.64 0.16 0.99 0.05 046 0.01
40 1346 2470 840 7.84 639 4.03 4.07 134 278 0.53 1.87 0.20 113 0.06 052 0.01
45 1515 3072 945 9.75 719 5.01 4.58 1.67 313 066 | 211 0.25 1.28 0.07 059 0.01
50 1683 3734 1050 1185  7.99 6.09 5.08 203 347 080 | 234 031 142 0.09 0.65 0.01
55 1155 1413 879 727 5.59 242 3.82 096 | 2.58 037 1.56 0.11 072 0.02
60 1260 1660 959 854 6.10 285 4.17 113 1281 043 1.70 0.13 0.79 0.02
65 1365 1926 1039 991 6.61 3.30 452 131 3.05 0.50 1.84 0.15 0.85 0.02
70 1470 2209 1118 1137 712 3.79 4.86 150 1328 0.57 1.98 0.17 092 0.03
75 1575 2510 1198 1291 763 430 521 170 351 0.65 213 0.19 098 0.03
80 1680 2829 1278 1455 814 4.85 5.56 192" | 3.75 0.74 227 022 1.05 0.03
85 1358 1628 864 542 591 215 398 0.82 241 024 1.1 0.04
90 1438 1810 915 6.03 6.25 239 422 092 2.55 027 1.18 0.04
95 15.18 2001 | 9.66 6.67 6.60 264 | 445 1.01 2.69 030 1.24 0.05
100 1598 2200 1017 733 6.95 290 | 469 1.11 283 033 131 0.05
110 1119 874 7.64 346 515 133 3.12 039 144 0.06
120 1220 1027 834 407 562 1.56 3.40 046 1.57 0.07
130 1322 1192  9.03 472 609 1.81 3.68 053 1.70 0.08
140 1424 1367 973 541 6.56 2.07 397 061 1.83 0.09
150 1525 1553 1042 615  7.03 2.36 4.25 0.69 1.96 0.11
160 1627 1750 1112 693 750 2.66 454 0.78 209 0.12
170 1181 776 796 297 4.82 0.87 222 0.13
180 1251 862 843 3.30 5.10 097 236 0.15
190 1320 953 890 3.65 539 1.08 249 0.16
200 1390 1048 937 4.02 5.67 118 262 0.18
225 1564 1303 1054 499 6.38 147 294 022
250 1737 1584 1171 6.07 7.09 1.79 327 027
275 1288 724 7.79 213 3.60 033
300 1406 851 850 250 393 038
325 1523 987 9.21 291 425 044
350 1640 1132 992 333 458 0.51
375 17.57 1286 1063 379 491 0.58
400 1134 427 523 0.65
425 1205 477 5.56 0.73
450 1275 531 5.89 081
475 1346 587 6.22 0.89
500 1417 645 6.54 0.98
550 1559  7.70 720 117
600 17.01 _ 9.04 7.85 1.38

Note: Dark shaded area of chart indicates velocities over 5' per second. Use with caution
0.408 X Qgpm
—a

182 Quesz
Table are based upon the following Hazen-Williams equation: H;=0.2083 x (%] X %5 for change in psi per foot of elevation. Pressure loss for uphill elevation and pressure gain for

downhill elevation changes.

The velocity values were derived using the following equation V=
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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

Nominal Size | 1/2" 3/4" 1" 11/48" 112" 2" 212" 3" 4" 6"

PipeOD | 0.840 1.050 1.315 1.660 1.900 2375 2.875 3.500 4.500 6.625

Avg.ID | 0.602 0.804 1.029 136 1.59 2,047 2445 3.042 3.998 6.031

Avg.Wall | 0.119 0.123 0.143 0.150 0.155 0.164 0.215 0.229 0.251 0.297

Tolerance| 0.020 0.020 0.020 0.020 0.020 0.020 0.024 0.026 0.028 0.034

Min.Wall | 0.109 0.113 0.133 0.140 0.145 0.154 0.203 0.216 0.237 0.280

Flow Velocity ~ Loss Velocity ~ Loss Velocity  Loss Velocity ~ Loss Velocity ~ Loss Velocity  Loss Velocity ~ Loss Velocity  Loss Velocity  Loss Velocity  Loss
(gpm) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (ps) |

1.13 0.50 0.63 012 1039 004 022 0.01 0.16 0.00 0.10 0.00 0.07 000 | 004 0.00 0.03 0.00 0.01 0.00
225 1.82 1.26 044 | 077 013 044 0.03 032 0.02 0.19 0.00 0.14 000 | 009 0.00 0.05 0.00 0.02 0.00
338 3.85 1.89 094 | 1.16 028 | 0.66 0.07 048 0.03 0.29 0.01 0.20 000 | 0.13 0.00 0.08 0.00 0.03 0.00
4.50 6.55 252 160 | 1.54 048 | 088 0.12 0.65 0.06 039 0.02 027 0.01 0.18 0.00 0.10 0.00 0.04 0.00
5.63 991 3.16 242 | 193 073 1.10 0.19 0.81 0.09 0.49 0.03 034 0.01 022 0.00 0.13 0.00 0.06 0.00
6.75 13.89 | 3.79 340 | 231 1.02 132 0.26 097 0.12 0.58 0.04 041 002 | 026 0.01 0.15 0.00 0.07 0.00
7.88 1848 | 442 452 | 270 1.36 1.54 035 1.13 0.16 0.68 0.05 048 002 | 031 0.01 0.18 0.00 0.08 0.00
9.01 2366  5.05 579 | 3.08 1.74 1.76 045 1.29 0.21 0.78 0.06 0.55 003 | 035 0.01 0.20 0.00 0.09 0.00
1013 2943 568 720 | 347 217 1.99 0.56 145 0.26 0.88 0.08 061 003 | 040 0.01 0.23 0.00 0.10 0.00
10 1126 3577 631 875 | 385 263 221 0.68 1.61 0.32 097 0.09 0.68 004 | 044 0.01 0.26 0.00 0.11 0.00
1 1238 4268 694 1044 | 424 314 1243 081 1.78 038 1.07 0.11 075 005 | 048 0.02 0.28 0.00 0.12 0.00
12 13.51 5014 757 1227 | 462 369 | 265 095 1.94 0.44 117 0.13 0.82 005 | 053 0.02 031 0.01 0.13 0.00
14 1576 6671 884 1632 539 491 3.09 1.26 226 0.59 1.36 0.17 0.96 007 | 062 0.03 0.36 0.01 0.16 0.00
16 18.01 8542 1010 2090 @ 6.17 629 353 1.62 258 0.76 1.56 022 1.09 009 | 071 0.03 041 0.01 0.18 0.00
18 2026 10624 1136 2599 @ 694 782 397 2,01 290 0.94 175 028 1.23 012 | 079 0.04 0.46 0.01 0.20 0.00

O (00 [N (O |L1 [ W [N [—

20 1262 3159  7.71 9.51 44 245 323 114 1.95 033 1.36 014 | 088 0.05 0.51 0.01 0.22 0.00
22 13.89 3769 | 848 1135 485 292 3.55 137 214 0.40 1.50 017 | 097 0.06 0.56 0.02 0.25 0.00
24 1515 4428 | 925 1333 529 343 3.87 1.60 234 047 1.64 020 | 1.06 0.07 0.61 0.02 027 0.00
26 1641 5136 1002 1546 574 3.98 4.20 1.86 253 0.54 177 023 | 1.15 0.08 0.66 0.02 029 0.00
28 1767 5891 1079 1773 6.8 4.56 4.52 213 273 0.62 191 026 | 123 0.09 0.71 0.02 031 0.00
30 1894 6694 1156  20.15 | 6.62 5.19 4.84 242 292 0.71 205 030 | 132 0.10 0.77 0.03 0.34 0.00
35 1349 2681 7.72 6.90 5.65 323 341 0.94 239 040 | 154 0.14 0.89 0.04 039 0.00
40 1541 3433 882 8.84 6.46 413 3.89 1.21 273 0.51 1.76 0.18 1.02 0.05 045 0.01
45 1734 4270 993 1099  7.26 5.14 438 1.50 3.07 063 | 198 022 1.15 0.06 0.50 0.01
50 1927 5190 1103 1336 807 6.25 4.87 1.83 341 077 | 220 027 1.28 0.07 0.56 0.01
55 1213 1594 888 745 536 218 375 092 | 242 032 1.40 0.08 0.62 0.01
60 1324 1872 968 875 5.84 2.56 4.09 1.08 | 265 037 1.53 0.10 0.67 0.01
65 1434 2172 1049 1015 633 297 444 125 | 287 043 1.66 0.11 0.73 0.02
70 1544 2491 1130 1165  6.82 341 478 143 | 3.09 0.50 1.79 0.13 0.79 0.02
75 1654 2831 1210 1323 730 3.87 5.12 163 | 331 0.56 1.91 0.15 0.84 0.02
80 1765 3190 1291 1491 779 436 546 184 | 353 0.63 2.04 0.17 0.90 0.02
85 1875 3569 1372 1669 828 4.88 5.80 206 375 071 217 0.19 095 0.03
90 1985 3967 1452 1855 876 543 6.14 229 | 397 0.79 2.30 021 1.01 0.03
95 1533 2050  9.25 6.00 6.48 253 | 419 0.87 242 023 1.07 0.03
100 1614 2255 974 6.59 6.82 278 | 441 0.96 2.55 025 1.12 0.03
110 1775 2690 1071 7.87 7.51 331 4.85 1.14 281 030 1.23 0.04
120 1937 3160 1168 924 8.19 389 529 134 3.06 036 1885} 0.05
130 1266 1072 | 887 452 573 1.56 332 041 1.46 0.06
140 13.63 1230 9.5 518  6.17 1.79 3.57 047 1.57 0.06
150 1461 1397 1024 589 661 203 3.83 0.54 1.68 0.07
160 1558 1575 1092 663 | 7.05 229 4.08 061 1.79 0.08
170 16.55 1762 1160 742 | 7.50 2.56 434 0.68 191 0.09
180 1753 1958 1228 825 @ 794 285 459 0.75 202 0.10
190 1850 2165 1297 912 | 838 3.15 4.85 0.83 213 0.11
200 1947 2380 1365 1003 @ 882 346 5.11 092 224 0.12
225 1536 1247 | 992 431 5.74 1.14 252 0.15
250 17.06 1516 | 11.02 524 6.38 139 2.80 0.19
275 1877 1809 | 1212 625 7.02 1.65 3.08 022
300 1323 734 7.66 1.94 337 0.26
325 1433 851 830 225 3.65 030
350 1543 976 893 258 393 035
375 1653 1109 | 957 293 421 040
400 1764 1250 | 1021 331 449 045
425 1874 1399 1085 370 4.77 0.50
450 1984 1555 1149 411 5.05 0.56
475 1212 455 533 0.62
500 1276 5.00 5.61 0.68
550 1404 597 6.17 0.81
600 1532 701 6.73 0.95

Note: Dark shaded area of chart indicates velocities over 5' per second. Use with caution
0.408 X Qgpm
—q

1852 Qs
Table are based upon the following Hazen-Williams equation: H;= 0.2083 x (%] x %5 for change in psi per foot of elevation. Pressure loss for uphill elevation and pressure gain for

downbhill elevation changes.

The velocity values were derived using the following equation V=

z
Q
o
=
a
2
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PVC Schedule 80 IPS Plastic Pipe www.rainbird.com/reference

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

Nominal Size | 1/2" 3/4" 1 11/4" 112" 2" 21/2" 3" 4" 6"

PipeOD |0.840 1.050 1315 1.660 1.900 2375 2.875 3.500 4.500 6.625

Avg.ID | 0.526 0.722 0.935 1.254 1.476 1913 2.289 2.864 3.786 5.709
Avg.Wall | 0.157 0.164 0.190 0.203 0.212 0.231 0.293 0.318 0.357 0.458
Tolerance 0.020 0.020 0.022 0.024 0.024 0.026 0.034 0.036 0.040 0.052

Min. Wall | 0.147 0.154 0.179 0.191 0.200 0.218 0.276 0.300 0.337 0.432

Flow Velocity  Loss Velocity  Loss Velocity  Loss Velocity ~ Loss Velocity  Loss Velocity ~ Loss Velocity  Loss Velocity  Loss Velocity  Loss Velocity  Loss
(gpm) | (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi)

1 147 097 0.78 021 1047 006 1026 0.01 0.19 0.01 0.11 0.00 0.08 0.00 005 0.00 0.03 0.00 0.01 0.00
2 295 3.50 1.57 075 1093 0.21 052 0.05 037 0.02 022 0.01 0.16 000 1 0.10 0.00 0.06 0.00 0.03 0.00
3 442 742 2.35 1.59 1140 045 1078 0.11 0.56 0.05 033 0.01 0.23 0.01 0.15 0.00 0.09 0.00 0.04 0.00
4 590 1264 313 271 1.87 0.77 1.04 0.18 0.75 0.08 045 0.02 031 0.01 0.20 0.00 0.11 0.00 0.05 0.00
5 737 19.11 391 409 1233 1.16 1.30 028 0.94 0.13 0.56 0.04 0.39 0.01 0.25 0.01 0.14 0.00 0.06 0.00
6
7
8
9

8.85 2678 470 574 1280 1.63 1.56 039 1.12 0.18 0.67 0.05 047 002 1030 0.01 0.17 0.00 0.08 0.00
1032 3563 548 763 327 217 1.82 0.52 131 0.24 0.78 0.07 0.55 003 1035 0.01 020 0.00 0.09 0.00
11.80 4563  6.26 977 373 278 1208 0.67 1.50 030 0.89 0.09 0.62 004 1040 0.01 023 0.00 0.10 0.00
1327 5675 7.04 1215 1420 345 1234 0.83 1.69 037 1.00 0.11 0.70 004 1045 0.01 0.26 0.00 0.11 0.00
10 1475 6898  7.83 14.77 | 467 420 1259 1.01 1.87 046 1.1 0.13 0.78 005 1050 0.02 028 0.00 0.13 0.00

1 861 1762 513 5.01 285 1.20 2.06 0.54 1.23 0.15 0.86 006 055 0.02 031 0.01 0.14 0.00
12 9.39 20.70 560 588 311 141 225 0.64 134 0.18 093 008 060 0.03 034 0.01 0.15 0.00
14 1096  27.55  6.53 783 363 1.88 262 0.85 1.56 024 1.09 0.10 1070 0.03 0.40 0.01 0.18 0.00
16 1252 3527 747 1003 415 240 3.00 1.09 1.78 031 1.25 013 1080 0.04 0.46 0.01 0.20 0.00
18 1409 4387 840 1247 467 299 337 135 201 038 1.40 0.16 1090 0.05 0.51 0.01 023 0.00
20 1565 5332 933 1516 519 3.63 3.75 1.64 223 047 1.56 019 1099 0.07 0.57 0.02 0.25 0.00
22 1027 1808 571 433 412 1.96 245 0.56 1.71 023 1.09 0.08 0.63 0.02 0.28 0.00
24 1120 2124 623 5.09 449 230 268 0.65 1.87 027 1119 0.09 0.68 0.02 030 0.00
26 1213 2464 675 591 4.87 267 290 0.76 202 032 129 0.11 0.74 0.03 033 0.00
28 1307 2826 726 6.77 524 3.06 3.12 0.87 218 036 139 0.12 0.80 0.03 035 0.00
30 1400 3212 778 770 5.62 348 334 099 234 041 149 0.14 0.85 0.04 0.38 0.00
35 1633 4273 9.8 1024 6.55 4.63 390 131 273 0.55 174 0.18 1.00 0.05 044 0.01
40 1038 1311 749 593 446 1.68 3.11 070 1199 024 1.14 0.06 0.50 0.01
45 11.68 1631 843 7.38 5.02 2.09 3.50 087 1224 029 1.28 0.08 0.56 0.01
50 1297 1983 936 897 557 254 3.89 106 1249 0.36 142 0.09 0.63 0.01
55 1427 2365 1030 1070 6.13 3.03 4.28 127 1274 043 1.57 0.11 0.69 0.01
60 1557 2779 1124 1257  6.69 3.56 4.67 149 1298 0.50 171 0.13 075 0.02
65 1217 1458 725 413 5.06 172 323 0.58 1.85 0.15 0.81 0.02
70 1311 1673 780 4.74 545 198 348 0.66 1.99 017 0.88 0.02
75 1405 1901 836 538 5.84 225 373 0.76 213 0.19 0.94 0.03
80 1498 2142 892 6.06 6.23 253 398 0.85 228 0.22 1.00 0.03
85 1592 239 948 6.78 6.62 283 |423 0.95 242 0.24 1.06 0.03
90 10.03  7.54 7.01 315 448 1.06 2.56 0.27 113 0.04
95 1059 834 740 348 473 117 270 0.30 1.19 0.04
100 1115 917 779 383 497 1.29 285 033 1.25 0.04
110 1226 1094 857 457 547 1.53 3.13 0.39 1.38 0.05
120 1338 1285 934 537 597 1.80 342 0.46 1.50 0.06
130 1449 1490 1012 622 647 209 3.70 0.54 1.63 0.07
140 1561 1709 1090 7.14 696 240 398 0.62 1.75 0.08
150 1168 811 7.46 273 4.27 0.70 1.88 0.10
160 1246 914 796 3.07 455 0.79 2.00 0.11
170 1324 1023 846 344 4.84 0.88 213 0.12
180 1402 1137 895 382 5.12 0.98 225 0.13
190 1480 1257 945 4.22 541 1.09 238 0.15
200 1557 1382 995 4.64 5.69 1.19 2.50 0.16
225 1119 578 6.40 1.49 282 0.20
250 1244 702 27 1.81 3.13 024
275 1368 838 7.83 215 344 029
300 1492 984 8.54 253 3.76 034
325 1617 1141 925 294 4.07 040
350 9.96 337 438 046
375 1067 3.83 4.69 0.52
400 1139 431 5.01 0.58
425 1210 4.82 532 0.65
450 1281 536 5.63 073
475 13.52 593 5.95 0.80
500 1423  6.52 6.26 0.88
550 6.88 1.05
600 7.51 1.24

Note: Dark shaded area of chart indicates velocities over 5' per second. Use with caution
0.408 X Qgpm
—a

182 Quesz
Table are based upon the following Hazen-Williams equation: H,=0.2083 x (%] bS %5 for change in psi per foot of elevation. Pressure loss for uphill elevation and pressure gain for

downhill elevation changes.

The velocity values were derived using the following equation V=

Resources
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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=140

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

Sizes 1/2" through 4" Flow 1 through 600 gpm

Nominal Size | 1/2" 3/4" iz 11/4" 112" 2z 21/2" Bz 4"

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

Flow Velocity ~ Loss Velocity ~ Loss Velocity  Loss Velocity ~ Loss Velocity ~ Loss Velocity  Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss
(gpm) __ (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi)

1 1.05 049 0.60 0.12 037 0.04 0.21 0.01 0.16 0.00 0.10 0.00 0.07 0.00 0.04 0.00 0.03 0.00
2 211 1.76 1.20 045 0.74 0.14 043 0.04 031 0.02 0.19 0.01 0.13 0.00 0.09 0.00 0.05 0.00
3 3.16 373 1.80 095 1.1 029 0.64 0.08 047 0.04 029 0.01 0.20 0.00 0.13 0.00 0.08 0.00
4 4.22 6.35 240 1.62 148 0.50 0.86 0.13 0.63 0.06 038 0.02 0.27 0.01 0.17 0.00 0.10 0.00
5 527 9.60 3.00 244 1.85 0.76 1.07 020 0.79 0.09 048 0.03 033 0.01 022 0.00 0.13 0.00
6 6.33 13.46 3.61 343 222 1.06 1.29 0.28 0.94 0.13 0.57 0.04 040 0.02 0.26 0.01 0.15 0.00
7 738 17.91 421 4.56 2,60 141 1.50 037 1.10 0.18 0.67 0.05 047 0.02 0.30 0.01 0.18 0.00
8 844 22.93 481 5.84 297 1.80 1.71 047 1.26 0.22 0.76 0.07 0.54 0.03 035 0.01 0.20 0.00
9 949 28.52 541 7.26 334 224 1.93 059 142 0.28 0.86 0.08 0.60 0.03 0.39 0.01 023 0.00
10 10.55 34.67 6.01 8.82 3.71 273 214 0.72 1.57 0.34 095 0.10 0.67 0.04 043 0.01 0.25 0.00
1 6.61 1053 4.08 325 236 0.86 173 0.40 1.05 0.12 0.74 0.05 0.48 0.02 028 0.00
12 721 1237 4.45 3.82 257 1.01 1.89 048 1.15 0.14 0.80 0.06 0.52 0.02 030 0.01
14 841 16.45 5.19 5.08 3.00 134 220 0.63 134 0.19 0.94 0.08 0.61 0.03 035 0.01
16 9.61 21.07 593 6.51 343 1.71 2.52 0.81 1.53 024 1.07 0.10 0.69 0.04 0.40 0.01
18 10.82 26.21 6.67 8.10 3.86 213 2.83 1.01 172 030 1.20 0.13 0.78 0.04 0.45 0.01
20 12.02 31.85 742 9.84 4.28 2.59 3.15 122 1.91 0.36 1.34 0.15 0.87 0.05 0.50 0.01
22 8.16 11.74 4.71 3.09 346 146 2.10 043 147 0.18 0.95 0.06 0.55 0.02
24 890 13.79 5.14 3.63 3.78 172 229 0.51 161 0.21 1.04 0.07 0.60 0.02
26 9.64 16.00 5.57 421 4.09 1.99 248 059 1.74 0.25 1.13 0.09 0.65 0.02
28 10.38 18.35 6.00 4.83 441 228 267 0.68 1.87 0.28 1.21 0.10 0.70 0.03
30 1112 20.85 643 549 4.72 259 2.86 0.77 201 032 1.30 0.11 0.76 0.03
35 1298 2774 7.50 7.30 5.51 345 334 1.02 234 043 1.52 0.15 0.88 0.04
40 857 9.35 630 442 3.82 131 2.68 0.55 173 0.19 1.01 0.05
45 9.64 11.63 7.08 549 430 1.63 3.01 0.69 1.95 024 1.13 0.06
50 10.71 14.14 7.87 6.68 4.77 1.98 335 0.83 217 0.29 1.26 0.08
55 11.78 16.87 8.66 797 525 236 3.68 099 238 035 1.38 0.09
60 12.85 19.82 944 9.36 573 277 4.02 117 2.60 041 1.51 0.11
65 1023 10.86 6.21 322 435 136 282 047 1.64 0.13
70 11.02 1245 6.68 3.69 4.69 1.55 3.03 0.54 1.76 0.14
75 11.81 1415 7.16 419 5.02 177 325 0.61 1.89 0.16
80 1259 1595 764 473 535 1.99 347 0.69 201 0.18
85 13.38 17.84 8.12 529 5.69 223 3.68 0.77 214 0.21
90 859 5.88 6.02 248 3.90 0.86 227 0.23
95 9.07 6.50 6.36 274 412 0.95 239 0.25
100 9.55 715 6.69 3.01 433 1.05 252 0.28
110 10.50 853 7.36 3.59 4.77 1.25 277 033
120 11.46 10.02 8.03 422 5.20 147 3.02 039
130 1241 11.62 8.70 4.89 5.63 1.70 3.27 045
140 1337 13.33 937 5.61 6.07 1.95 3.52 0.52
150 10.04 6.38 6.50 222 3.78 0.59
160 1071 7.19 6.94 2.50 4.03 0.67
170 1138 8.04 737 279 4.28 0.74
180 12.05 8.94 7.80 3.11 453 0.83
190 1272 9.88 824 343 4.78 092
200 1339 10.87 8.67 3.78 5.03 1.01
225 9.75 4.70 5.66 1.25
250 10.84 571 6.29 1.52
275 11.92 6.81 6.92 1.81
300 13.00 8.00 7.55 213
325 14.09 9.28 8.18 247
350 8.81 2.84
375 9.44 322
400 10.07 3.63
425 10.70 4.06
450 11.33 4.52
475 11.96 4.99
500 12.59 549
550 13.84 6.55
600 15.10 7.70

Note: Dark shaded area of chart indicates velocities over 5' per second. Use with caution
0.408 X Qgpm
—a

1852 Qs
Table are based upon the following Hazen-Williams equation: H;= 0.2083 x (%] x %5 for change in psi per foot of elevation. Pressure loss for uphill elevation and pressure gain for

downbhill elevation changes.

The velocity values were derived using the following equation V=

z
Q
o
=
a
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Resources

Schedule 40 Standard Steel Pipe www.rainbird.com/reference

Schedule 40 Standard Steel Pipe

C=100
psi Loss per 100 Feet of Pipe (psi/100 ft.)
Sizes 1/2" through 6" Flow 1 through 600 gpm
Nominal Size | 1/2" 3/4" iz 11/4" 112" 7 21/2" Bl 4 6"
Pipe OD | 0.840 1.050 1315 1.660 1.900 2375 2.875 3.500 4.500 6.625
Avg.ID | 0.622 0.824 1.049 1.380 1610 2,067 2.469 3.068 4,026 6.065
Avg. Wall | 0.109 0.113 0.133 0.140 0.145 0.154 0.203 0.216 0.237 0.280
Flow Velocity ~ Loss Velocity  Loss Velocity  Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss
(gpm) | (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi)
1 1.05 091 0.60 0.23 0.37 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 0.01 0.00
2 211 3.28 1.20 084 074 0.26 043 0.07 031 0.03 0.19 0.01 0.13 0.00 0.09 0.00 0.05 0.00 0.02 0.00
3 3.16 6.95 1.80 1.77 1.11 0.55 0.64 0.14 0.47 0.07 0.29 0.02 0.20 0.01 0.13 0.00 0.08 0.00 0.03 0.00
4 4.22 11.85 | 240 3.02 1.48 093 0.86 0.25 0.63 0.12 038 0.03 0.27 0.01 0.17 0.01 0.10 0.00 0.04 0.00
5 5.27 1791 | 3.00 4.56 1.85 141 1.07 037 0.79 0.18 048 0.05 033 0.02 0.22 0.01 0.13 0.00 0.06 0.00
6 6.33 25.10 | 361 6.39 2.22 1.97 1.29 0.52 0.94 0.25 0.57 0.07 040 0.03 0.26 0.01 0.15 0.00 0.07 0.00
7 7.38 3340 | 421 8.50 2.60 2,63 1.50 0.69 1.10 033 0.67 0.10 0.47 0.04 0.30 0.01 0.18 0.00 0.08 0.00
8 8.44 42.77 | 481 1088 | 2.97 3.36 1.71 0.89 1.26 042 0.76 0.12 0.54 0.05 035 0.02 0.20 0.00 0.09 0.00
9 949 5319 | 541 1354 | 334 4.18 1.93 1.10 1.42 0.52 0.86 0.15 0.60 0.06 0.39 0.02 0.23 0.01 0.10 0.00
10 10.55 64.65 | 6.01 1645 | 371 5.08 2.14 1.34 1.57 0.63 0.95 0.19 0.67 0.08 043 0.03 0.25 0.01 0.11 0.00
1 11.60 77.14 | 6.61 19.63 | 4.08 6.06 236 1.60 1.73 0.75 1.05 0.22 0.74 0.09 048 0.03 0.28 0.01 0.12 0.00
12 12.65 9062 | 7.21 23.06 445 712 257 1.88 1.89 0.89 1.15 0.26 0.80 0.11 0.52 0.04 030 0.01 0.13 0.00
14 841 3068  5.19 948 3.00 250 2.20 1.18 1.34 035 0.94 0.15 061 0.05 035 0.01 0.16 0.00
16 961 3929 593 1214 343 320 2.52 1.51 1.53 045 1.07 0.19 0.69 0.07 0.40 0.02 0.18 0.00
18 1082 4887  6.67 15.10 | 3.86 397 283 1.88 1.72 0.56 1.20 0.23 0.78 0.08 045 0.02 0.20 0.00
20 1202 5940 742 1835 428 4.83 3.15 2.28 191 0.68 1.34 0.28 0.87 0.10 0.50 0.03 0.22 0.00
22 1322 7087 8.16 21.89 | 4.71 5.76 346 272 2.10 0.81 147 0.34 0.95 0.12 0.55 0.03 0.24 0.00
24 8.90 2572 | 5.14 6.77 378 3.20 229 0.95 1.61 040 1.04 0.14 0.60 0.04 0.27 0.01
26 9.64 2983 | 557 7.85 4.09 371 248 1.10 1.74 046 1.13 0.16 0.65 0.04 0.29 0.01
28 1038 3422 | 6.00 9.01 4.41 4.25 2,67 1.26 1.87 0.53 1.21 0.18 0.70 0.05 0.31 0.01
30 11.12 3888 | 643 1024 472 4.83 2.86 143 201 0.60 1.30 0.21 0.76 0.06 033 0.01
35 12.98 5172 7.50 1362 | 5.51 643 334 191 2.34 0.80 1.52 0.28 0.88 0.07 0.39 0.01
40 8.57 1744 630 8.24 3.82 244 2.68 1.03 1.73 0.36 1.01 0.10 044 0.01
45 9.64 2169  7.08 1025 430 3.04 3.01 1.28 1.95 0.44 1.13 0.12 0.50 0.02
50 1071 2636  7.87 1245 477 3.69 335 1.55 217 0.54 1.26 0.14 0.55 0.02
55 1178 3145 866 1486 525 440 3.68 1.85 238 0.64 1.38 0.17 061 0.02
60 1285 3695 944 1745 573 517 4.02 2.18 2.60 0.76 1.51 0.20 0.67 0.03
65 1393 4286 1023 2024  6.21 6.00 435 2.53 2.82 0.88 1.64 0.23 0.72 0.03
70 11.02 2322 | 6.68 6.88 4.69 290 3.03 1.01 1.76 0.27 0.78 0.04
75 1181 2639  7.16 7.82 5.02 3.29 3.25 1.14 1.89 031 0.83 0.04
80 1259 2974 764 8.82 535 371 347 1.29 201 0.34 0.89 0.05
85 1338 3327 812 9.86 5.69 4.15 3.68 144 2.14 0.38 0.94 0.05
90 8.59 1096 | 6.02 4.62 3.90 1.60 227 043 1.00 0.06
95 9.07 1212 | 636 5.10 412 1.77 239 047 1.05 0.06
100 9.55 1333 | 6.69 561 433 1.95 252 0.52 1.1 0.07
110 1050 1590 736 6.70 4.77 233 277 0.62 1.22 0.08
120 1146 1868  8.03 7.87 5.20 2.73 3.02 0.73 133 0.10
130 1241 2166 870 9.12 5.63 3.17 327 0.85 1.44 0.12
140 1337 2485 937 1047  6.07 3.64 352 0.97 1.55 0.13
150 1004 1189  6.50 413 378 1.10 1.66 0.15
160 10.71 1340  6.94 4.66 4.03 1.24 1.77 0.17
170 1138 1500 737 5.21 4.28 1.39 1.89 0.19
180 12.05 16.67  7.80 5.79 4.53 1.54 2.00 0.21
190 1272 1843 824 6.40 4.78 1.71 211 0.23
200 1339 2026 867 7.04 5.03 1.88 2.22 0.26
225 9.75 8.76 5.66 233 2.50 0.32
250 10.84 1064 | 6.29 2.84 2.77 0.39
275 11.92 1270 | 692 338 3.05 046
300 13.00 1492 755 3.98 333 0.54
325 8.18 461 3.60 0.63
350 881 529 3.88 0.72
375 9.44 6.01 4.16 0.82
400 1007 677 4.44 0.92
425 1070  7.58 471 1.03
450 1133 843 4.99 1.15
475 1196 931 5.27 1.27
500 1259 1024 555 139
550 6.10 1.66
600 6.66 1.95

Note: Dark shaded area of chart indicates velocities over 7' per second. Use with caution

The velocity values were derived using the following equation V= (Liom

Table are based upon the following Hazen-Williams equation: H,=0.2083 x (%]me %5 for change in psi per foot of elevation. Pressure loss for uphill elevation and pressure gain for g

downhill elevation changes. §
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RAI”&BIRD@ Type K CoppeI?Ve\/Ztoel:;ﬁgz

Type K Copper Water Tube
C=140

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

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

Nominal Size | 1/2" 5/8" 3/4" 1" 11/8" 112" 2" 21/2" &

PipeOD | 0.625 0.750 0.875 1.125 1375 1.625 2,125 2,625 3.125

Avg.ID | 05270 0.652 0.745 0.995 1.245 1.481 1.959 2435 2,907

Avg.Wall | 0.049 0.049 0.065 0.065 0.065 0.072 0.083 0.095 0.109

Flow Velocity  Loss Velocity ~ Loss Velocity  Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity ~ Loss Velocity  Loss
(gom) __ (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi) (ft/s) (psi)
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 0.82 0.18 0.53 0.06 0.37 0.03 021 0.01 0.14 0.00 0.10 0.00
3 441 8.35 2.88 297 221 1.55 1.24 0.38 0.79 0.13 0.56 0.05 032 0.01 0.21 0.00 0.14 0.00
4 5.88 14.23 3.84 5.05 294 2.64 1.65 0.65 1.05 0.22 0.74 0.09 043 0.02 0.28 0.01 0.19 0.00
5 735 21.51 4.80 7.64 3.68 3.99 2.06 0.98 132 033 0.93 0.14 053 0.04 0.34 0.01 0.24 0.01
6 8381 30.15 5.76 1070 | 441 5.59 247 137 1.58 046 112 0.20 0.64 0.05 041 0.02 0.29 0.01
7 1028  40.12 6.72 1424 | 515 744 2.88 1.82 1.84 061 1.30 0.26 0.74 0.07 048 0.02 0.34 0.01
8 1175 5137 7.68 1824 | 588 9.53 330 233 211 0.78 149 034 0.85 0.09 0.55 0.03 0.39 0.01
9 1322 63.90 8.64 2268 | 662 11.85 371 290 237 097 1.67 042 0.96 0.11 0.62 0.04 043 0.02
10 1469  77.66 9.60 2757 735 1441 412 352 263 118 1.86 0.51 1.06 0.13 0.69 0.05 048 0.02
1 10.56 3289 809 17.19 4.53 421 290 141 2.05 061 117 0.16 0.76 0.05 0.53 0.02
12 11.52 3864 | 882 20.20 4.95 4.94 3.16 1.66 2.23 0.71 1.28 0.18 0.83 0.06 0.58 0.03
14 1344 5141 1029 2687 5.77 6.57 3.69 221 2.60 0.95 149 0.24 0.96 0.08 0.68 0.04
16 15.36 65.83 1176 3441 6.59 842 4.21 2.83 298 1.22 1.70 031 1.10 0.11 0.77 0.05
18 17.28 81.88 1323 4280 742 1047 4.74 352 335 1.51 191 0.39 1.24 0.13 0.87 0.06
20 1470  52.02 8.24 12.72 5.26 4.28 372 1.84 213 0.47 1.38 0.16 0.97 0.07
22 16.17  62.06 9.07 15.18 5.79 5.10 4.09 219 234 0.56 1.51 0.19 1.06 0.08
24 1764 7291 9.89 17.84 6.32 599 4.46 2.58 255 0.66 1.65 0.23 1.16 0.10
26 1071 20.69 6.84 6.95 4.84 2.99 276 0.77 1.79 0.27 1.26 0.11
28 11.54 2373 737 797 5.21 343 298 0.88 1.93 0.30 135 0.13
30 12.36 26.96 790 9.06 5.58 3.89 3.19 1.00 2.06 035 145 0.15
35 1442 35.87 9.21 12.05 6.51 5.18 372 133 241 046 1.69 0.19
40 16.48 45.94 10.53 1543 744 6.63 4.25 1.70 275 0.59 1.93 0.25
45 11.84 19.20 837 8.25 4.78 211 3.10 0.73 217 031
50 13.16 2333 9.30 10.03 532 257 344 0.89 241 038
55 1448 27.84 10.23 11.96 5.85 3.07 378 1.06 2.66 045
60 15.79 32.70 11.16 14.05 6.38 3.60 413 1.25 2.90 0.53
65 17.11 37.93 12.09 16.30 6.91 418 447 1.45 3.14 061
70 1843 4351 13.02 18.70 744 479 4.82 1.66 338 0.70
75 13.95 21.24 797 545 5.16 1.89 3.62 0.80
80 14.88 23.94 851 6.14 5.50 213 3.86 0.90
85 15.81 26.79 9.04 6.87 5.85 2.38 4.10 1.01
90 16.74 29.78 9.57 7.63 6.19 2.65 435 1.12
95 17.67 3291 10.10 844 6.54 293 4.59 1.24
100 18.60 36.19 10.63 9.28 6.88 322 4.83 1.36
110 11.69 11.07 7.57 3.84 531 1.62
120 12.76 13.01 8.26 4.51 579 1.91
130 13.82 15.08 8.95 5.23 6.28 221
140 14.88 17.30 9.63 6.00 6.76 2.54
150 15.95 19.66 1032 6.82 7.24 2.88
160 17.01 22.16 11.01 7.69 7.72 3.25
170 18.07 24.79 11.70 8.60 8.21 3.63
180 1239 9.56 8.69 4.04
190 13.07 10.57 9.17 4.46
200 13.76 11.62 9.66 491
225 1548 14.46 10.86 6.10
250 17.20 17.57 12.07 742
275 18.92 20.96 13.28 8.85
300 1448 10.40
325 15.69 12.06
350 16.90 13.84
375 18.11 15.72
400 19.31 17.72
425

450

475

500

550

Note: Dark shaded area of chart indicates velocities over 7' per second. Use with caution

0.408 X Qgpm

.

. . . 100)'#52  Q'#2 X . ) X ) .
Table are based upon the following Hazen-Williams equation: H;= 0.2083 x (T] X Dasess for change in psi per foot of elevation. Pressure loss for uphill elevation and pressure gain for
downhill elevation changes.

The velocity values were derived using the following equation V=

z
Q
o
=
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