


ddo BUBBLER

SPECIFICATIONS

e Recommended working pressure: 20-40 psi
e Flow rate: 1.36-5.90 GPM

e Maximum operation pressure: 75 psi

e Inlet size: /2" female NPT threads

e Five-year warranty

DIMENSIONS
o H: 11"
* Top diameter: 11/16"

PERFORMANCE DATA

9 1800 270° 360°
-
m GPM GPM GPM GPM

15 1.36 237 2.85 2.97
0 1.56 2.75 3.31 3.45
5 1.77 3.04 3.71 3.86

30 1.93 3.36 4.05 4.32

2.0 3.59 4.37 5.51

2.25 3.84 4.70 5.90
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esigned for localized watering of flower beds, roses,
D shrub areas and ground covers, Irritrol’s 533 Bubbler is
the only hand-adjustable flood bubbler that shuts down to a
true zero flow.

KEY FEATURES & BENEFITS

SIMPLE TWIST TOP FLOW ADJUSTMENT
Easily adjusts by hand with no tools needed!

TRUE ZERO FLOW SHUT-OFF
Allows for temporary maintenance needs

FULLY ADJUSTABLE ARC AND FLOW RATE
For flexibility in precise watering needs

HEAVY-DUTY ABS MATERIAL
Provides durability and long-lasting life

533 Bubbler

visit us at: www.irritrol.com



5100

[SHRUB ADAPTER)

Designed for use with all Irritrol spray head nozzles in
shrub and other low traffic areas.

HS100

-PRO-NPG
[REGYGLED-WATER GAP)

Purple cap assembly (includes seal) replaces standard
spray cap on I-PRO Series to easily identify non-potable
water systems.

h_ l I-PRO-NPC
T

-PRO-GV
[I-PRO GHECK VRLVE]

For use in I-PRO Series spray heads for protection
against low-head drainage. Also reduces water waste
and erosion.

.

. [-PRO-CV

FEATURES

e Threads directly onto riser

e UV-treated for above-ground mount

e Manufactured of heavy-duty ABS

e Accepts all Irritrol nozzles and any other female-threaded nozzle
e Five-year warranty

SPECIFICATIONS

e Inlet size: 12" female NPT threads.

FEATURES

e Threads onto all I-PRo Series spray head bodies as well as
Rain Bird® 1800 Series bodies

e UV-resistant
e Manufactured of heavy-duty ABS material

FEATURES

e Field-installable

e Holds back up to 10" of elevation change
e One-piece molded plastic

e Manufactured of durable Alcryn® material

call toll free: 800-634-TURF (8873)



oUPER BLUE FLEN

EHF1295-010-D
Flex pipe ¥2" 100, coil

ith a strong product heritage and proven years of
Wperformance, this tubing is designed to simplify spray head
installation making it ideal for challenging landscapes and
hard-to-reach areas.

KEY FEATURES & BENEFITS

DURABLE PREMIUM GRADE VIRGIN LINEAR,
LOW-DENSITY POLYETHYLENE

Achieves higher psi strength and performance over time vs.
competitive products

HIGHLY FLEXIBLE
For ease of use

EASILY UNWINDS FROM CENTER OF COIL
For added convenience

visit us at: www.irritrol.com

ADDED FEATURES

e Coils are shrink-wrapped for ease of handling
o Low-density design protects tubing from landscape
e Five-year warranty

SPECIFICATIONS

e Maximum working pressure: 120 psi at 100° F
e Inside diameter: .49"

e Qutside diameter: .68"

o Wall thickness: .095"

e Nominal size: .50"

e Coil size: 100



ADDED FEATURES
e Easily adjusts sprinkler head to required grade

e Compatible for below-grade installation
e Five-year warranty

SPECIFICATIONS

B-FLEX12-05 e Operating pressure range: 25-75 psi

B-FLEX12-0575

e Maximum operating pressure: 85 psi
e Pressure-tested to 120 psi

h..,... e ﬁ B-FLEX8-05 MODELS
Model Description
g B-FLEX8-05 8" x 12" male x 12" street ell
. B-FLEX8-0575
B-FLEX12-05 12" x 2" male x A" street ell

B-FLEX8-0575 8" x 1»" male x 34" street ell
B-FLEX12-0575 12" x %" male x 34" street ell

SPECIFYING INFORMATION

vailable in two popular lengths, these sturdy,
flexible assemblies protect spray head risers and
pipes from breaking when hit or run over by equipment.

LENGTH FITTING

KEY FEATURES & BENEFITS ?z

STANDARD 8-INCH LENGTH Example: A 12" swing assembly with %" street elbow = B-FLEX12-0575
Provides greater flexibility and strength than competi-
tors' 6-inch models

SUPER BLUE FLEX ASSEMBLY
PRE-ASSEMBLED FRICTION LOSS DATA

GPM FLOW

TAPE-FREE FITTING INSTALLATION
1 2 3 4 5 6 7

Makes installation faster and easier

FEWER THREADED JOINTS B-FLEX8-05 0.04/0.11]0.27|0.47|0.85/1.22|1.78

Mimmizes lecks RN PE LI 0.05/0.15/0.36/0.62(1.13]1.62|2.37
RIS ECNCyL3m 0.05/0.14|0.31/0.60(1.07|1.65|2.29
BRI SPELYLY 0.06(0.18|0.41/0.80(1.42|2.20|3.05

BLUE FLEK HITTINGS
e FFP-T 2" barbed tee

r

e FFP-75EM 3," male x 2" barb elbow
FFP-50EM 15" male x 2" barb elbow
FFP-C %" barbed coupler

e Five-year warranty

o

R FFP-75EM

/

FFP-50EM
FFP-C

U sed with Super Blue Flex™ pipe for
installation of spray head risers. Ideal for use
in high-traffic areas.

call toll free: 800-634-TURF (8873)
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We are here to help. From friction loss tables to wire sizing, we have all the stats you need
to keep working hard.
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COMMUNICATIONS DIRECTORY

IRRITROL HEADQUARTERS
Phone: 800-634-TURF (8873)
Fax: 800-862-8676
Website: wwuw.irritrol.com

ORDER SERVICES
Phone: 800-883-1234
Fax: 800-883-5432
email: orderservices@irritrol.com

CUSTOMER RESOURCE CENTER

At your service to provide literature, promotional and product information, and branch support, as well as
answer any questions regarding doing business with Irritrol.

Phone: 800-634-TURF (8873)
Fax: 800-862-8676
email: customer.resource.center@irritrol.com

TECHNICAL SUPPORT
Phone: 800-634-TURF (8873)
email: irrigationsupport@irritrol.com

CONTROLLER REPAIR
Phone: 800-899-2058

RAINMASTER PRODUCT LINE

Phone: 800-777-1477




FORMULAS

To Calculate: u.s. METRIC
Precipitation Rates
Equilateral Triangular Spacing PR.= (gpm of 360) x 96.25 PR= m3/hr of 360 x 1000
(in/hr) (Head spacing)? x .866 (mm/hr) m? x .866
Square/Rectangular Spacing PR.= (gpm of 360) x 96.25 PR= m3/hr of 360 x 1000
(in/hr) Head spacing x row spacing (mm/hr) Head spacing x row spacing
Square/Rectangular Spacing PR.= (34650 x gpm (for any arc) PR= m3fhr (for any arc) x 1000
for Specific Arc (in/hr) Degrees of arc x head spacing x row spacing (mm/hr) Degrees of arc x head spacing x row spacing
H.P= gpm x ft. of Head

3,900 X pump efficiency
(expressed as a decimal)

Station Run Time

SRI= Total weekly req'd (inch/wk) x 60 (min/hr) SRI= Total weekly req'd (inch/wk) x 60 (min/hr)
(min/wk) Precipitationrate (in/hr) (min/wk) Precipitation rate (mm/hr)
Pipe Velocity
V= 0.4085 x Flow (GPM) V= 1273.24 x Flow (l/sec)
(ft/sec) (Inside pipe diameter in inches)? (m/sec) (Inside pipe diameter in millimeters)?
Scheduling Coefficient
SC= Average precipitation rate (in/hr) SC= Average precipitation rate (mm/hr)

Lowest precipitation rate (in/hr)

Lowest precipitation rate (mm/hr)

Slope

S= Rise (measure of length)
Run (measure of length)

SPRINKLER SPACING AND PRECIPITATION RATE FORMULAS

Square-spaced sprinklers in pattern:
GPM of full circle x 96.3
(spacing)’

Triangular-spaced sprinklers in pattern:
GPM of full circle x 96.3
(spacing)’ (0.866)

Single row:
GPM of full circle x 96.3

(spacing) (scallop)

Area and flow:
Total GPM of zone x 96.3

Total irrigated
square feet of zone

Square Spacing

- No wind — 55% of diameter

- 4 mph wind — 50% of diameter
- 8 mph wind — 45% of diameter

Triangular Spacing

- No wind — 50% of diameter

- 4 mph wind — 55% of diameter
- 8 mph wind — 50% of diameter

Single-Row Spacing

- No wind — 50% of diameter

- 4 mph wind — 50% of diameter
- 8 mph wind — 45% of diameter

Irritrol does not recommend designing for 0 mph wind conditions. Design in consideration of the worst wind conditions.

visit us at: wwwe.irritrol.com




To Convert:

CONVERSION FACTORS

acres feet? 43,560
acres meters? 4046.8
meters?2 feet? 10.764
AREA feet? inches? 144
inches? centimeters? 6.452
hectares meters? 10,000
hectares acres 2.47
POWER kilowatts horsepower 1.3410
feet3/minute meters3/second 0.0004719
feet3/second meters3/second .02832 ')
yards3/minute meters3/second .01274 (©)
gallons/minute meters3/hour 22716 E
FLOW gallons/minute liters/minutes 3.7854 g 8
gallons/minute liters/second .06309 = g
meters3/hour liters/minute 16.645 % c
meters3/hour liters/second 2774 = ;
> n
liters/minute liters/second 60 g e
feet inches 12 o
inches centimeters 2.540 a
feet meters .30481
LENGTH kilometers miles .6214
miles feet 5,280
miles meters 1609.34
millimeters inch .03937
psi kilopascals 6.89476
si bars .068948
Ll gars kilopascals 100
psi feet of head 2.31
VELOCITY feet/second meters/second .3048
feet? gallons 7.481
feet3 liters 28.32
meters3 feet? 35.31
meters3 yard? 1.3087
VOLUME yards3 feet? 27
yards? gallons 202
acres/feet feet3 43,560
gallons meters3 .003785
gallons liters 3.785
imperial gallons gallons 1.833
FRICTION LOSS FORMULAS
Friction Loss Tables are based upon the following:
Hazen-Williams Equation: The velocity values were derived using the following:
H; = (0.2083) (100 / C)"** (Q"*%?/ D**%) V= (0.408 X Qgp) / d”
(The result is multiplied by .433 to give psi loss for 100 feet of pipe) (The average inside diameter of OD controlled pipe was based upon
subtracting two times the minimum wall thickness plus one-half of the
wall thickness tolerance from the outside diameter.)
e Pressure ratings for plastic pipes are based on 23° C or 73.4° F
o Head loss decreases (increases) approximately 1% for every 3 degrees F above (below) the reference temperature (73.4° F)

call toll free: 800-634-TURF (8873)



FRICTION LOSS CHARACTERISTICS

PVC CLASS 200 IPS PLASTIC PIPE

Size: 2" thru 6" Flow: 1 thru 500GPM
ASTM D-2241 (1120, 1220) SDR 21 C=150 PSI LOSS PER 100 FEET OF PIPE (PSI/100 FT)

Avg.ID
Pipe OD
Avg Wall

Min Wall

Flow Veloqty PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI
GPM Loss FPS Loss FPS FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss

0.84 0.25 0.49 0.07 0.30 0.02 0.19 0.01 0.14 0.00
1.68 0.90 0.99 0.24 0.60 0.07 037 0.02 0.28 0.01 0.18 0.00
2,53 1.90 1.48 0.52 0.90 0.15 0.56 0.05 0.42 0.02 0.27 0.01
337 3.24 1.97 0.88 1.19 0.26 0.74 0.08 0.56 0.04 0.36 0.01 0.24 0.01
4.21 4.89 2.46 1.33 1.49 0.39 0.93 0.12 0.71 0.06 0.45 0.02 031 0.01

5.05 6.86 2.96 1.86 1.79 0.55 1.1 0.17 0.85 0.09 0.54 0.03 0.37 0.01 0.25 0.00
5.90 9.12 345 247 2.09 0.73 1.30 0.23 0.99 0.12 0.63 0.04 0.43 0.02 0.29 0.01
6.74 11.68 3.94 317 239 0.94 1.49 030 113 0.15 0.72 0.05 0.49 0.02 033 0.01
7.58 14.53 4.43 3.94 2.69 117 1.67 037 127 0.19 0.81 0.06 0.55 0.02 037 0.01
8.42 17.66 4.93 4.79 2.99 1.42 1.86 0.45 1.41 0.23 0.90 0.08 0.61 0.03 0.41 0.01

10.11 24.75 5.91 6.71 3.58 1.98 223 0.63 1.69 032 1.08 0.1 0.73 0.04 0.49 0.02

; amm\‘mﬂ

14 11.79 | 32.93 6.90 8.93 4.18 2.64 2.60 0.83 1.98 043 1.26 0.14 0.86 0.06 0.58 0.02

16 1348 | 4216 7.88 11.44 478 338 297 1.07 226 0.55 1.44 0.18 0.98 0.07 0.66 0.03 0.40 0.01

18 15.16 | 52.44 8.87 14.23 5.37 421 334 1.33 2.54 0.68 1.62 0.23 1.10 0.09 0.74 0.03 0.45 0.01

20 9.85 17.29 5.97 5.11 3.72 1.61 2.82 0.83 1.80 0.28 1.22 0.11 0.82 0.04 0.50 0.01

22 10.84 | 20.63 6.57 6.10 4.09 1.92 3n 0.99 1.98 033 1.35 0.13 0.91 0.05 0.55 0.01

24 11.82 | 2424 7.7 7.7 4.46 226 339 1.16 2.16 039 1.47 0.15 0.99 0.06 0.60 0.02

26 12.81 28.11 7.76 831 4.83 2.62 3.67 134 234 0.45 1.59 0.18 1.07 0.07 0.65 0.02

28 1380 | 3225 8.36 9.53 5.20 3.01 3.95 1.54 2.52 0.52 1.7 0.20 1.15 0.08 0.70 0.02

30 14.78 | 36.64 8.96 10.83 5.57 3.4 4.24 1.75 2.70 0.59 1.84 0.23 124 0.09 0.75 0.03

32 9.55 127 5.94 3.85 4.52 1.97 2.88 0.66 1.96 0.26 132 0.10 0.80 0.03 037 0.00
34 10.15 | 13.66 6.32 431 4.80 2.21 3.06 0.74 2.08 0.29 1.40 0.11 0.85 0.03 0.39 0.00
36 10.75 | 15.18 6.69 4.79 5.08 2.45 324 0.82 2.20 032 1.48 0.12 0.90 0.04 0.41 0.01
38 1135 | 16.78 7.06 5.2 5.36 2.7 3.42 0.91 233 0.36 1.57 0.14 0.95 0.04 0.44 0.01
40 11.94 | 1845 7.43 5.82 5.65 2.98 3.60 1.00 245 039 1.65 0.15 1.00 0.04 0.46 0.01
42 12.54 | 20.20 7.80 6.37 5.93 327 3.78 1.09 2.57 0.43 1.73 0.16 1.05 0.05 0.48 0.01
44 13.14 | 22,02 8.17 6.94 6.21 3.56 3.96 1.19 2.69 0.47 1.81 0.18 1.10 0.05 0.51 0.01
46 13.73 | 2391 8.55 7.54 6.49 3.86 4.14 1.29 2.82 0.51 1.90 0.19 1.15 0.06 0.53 0.01
48 1433 | 25.87 8.92 8.15 6.78 4.18 432 1.40 294 0.55 1.98 0.21 1.20 0.06 0.55 0.01
50 1493 | 27.90 9.29 8.79 7.06 4.51 4.50 1.51 3.06 0.59 2.06 0.23 1.25 0.07 0.58 0.01
55 1022 | 1049 7.76 5.38 4.95 1.80 337 0.71 227 0.27 137 0.08 0.63 0.01
60 11.15 | 1233 8.47 6.32 5.40 2n 3.67 0.83 247 032 1.50 0.09 0.69 0.01
65 12.07 | 1430 9.18 7.33 5.85 245 3.98 0.96 2.68 037 1.62 0.1 0.75 0.02
70 13.00 | 16.40 9.88 8.41 6.30 2.81 4.29 1.10 2.89 0.42 1.74 0.12 0.81 0.02
75 1393 | 1863 | 10.59 9.56 6.75 3.20 4.59 1.25 3.09 0.48 1.87 0.14 0.86 0.02
80 1486 | 21.00 | 1129 | 10.77 7.20 3.60 4.90 1.41 3.30 0.54 1.99 0.16 0.92 0.02
85 12.00 | 12.05 7.65 4.03 5.21 1.58 3.50 0.60 212 0.18 0.98 0.03
90 {12 13.40 8.10 4.48 151 1.76 3n 0.67 224 0.20 1.04 0.03
95 13.4 14.81 8.55 4.95 5.82 1.94 3.92 0.74 237 0.22 1.09 0.03
100 1412 | 16.28 9.00 5.45 6.12 213 4.12 0.81 2.49 0.24 1.15 0.04

9.90 6.50 6.74 2.55 4.53 0.97 2.74 0.29 127 0.04
10.80 7.63 /285! 2.99 4.95 1.14 2.99 0.34 138 0.05
11.70 8.85 7.96 3.47 5.36 1.32 3.24 0.39 1.50 0.06
1260 | 10.16 8.57 3.98 5.77 152 3.49 0.45 1.61 0.07
13.50 | 11.54 9.19 4.52 6.18 1.73 3.74 0.51 173 0.08

14.40 | 13.01 9.80 5.10 6.60 1.95 3.99 0.57 1.84 0.09
10.41 5.70 7.01 2.18 4.24 0.64 1.96 0.10
11.02 6.34 7.42 2.8 4.49 0.71 2,07 0.1
11.64 7.01 7.83 2,67 4.74 0.79 2.19 0.12
12.25 .71 8.24 2,94 4.98 0.86 230 0.13

220 1347 | 919 | 907 | 351 548 | 1.03 | 253 | 0.16
240 1470 | 1080 | 9.89 | 412 | 598 | 121 276 | 018
260 1072 | 478 | 648 | 1.41 299 | 021
280 1154 | 548 | 698 | 161 322 | 025
300 1237 | 623 | 748 | 183 | 345 | 028
320 1319 | 7.02 | 798 | 206 | 368 | 031
340 - 1402 | 786 | 847 | 231 3.91 0.35
360 Shaded area represgnts vek.)cmes over 5 fps. 1484 | 373 397 257 212 | 039
380 Use with caution. 947 | 284 | 437 | 043
400 997 | 312 | 460 | 048
420 1047 | 342 | 483 | 052
440 1097 | 372 | 506 | 057
460 11.46 | 404 | 529 | 062
480 11.96 | 437 | 552 | 067
500 1246 | 472 | 575 | 072

See pg 93 for friction loss formulas

visit us at: www.irritrol.com



FRICTION LOSS CHARACTERISTICS

PVC CLASS 315 IPS PLASTIC PIPE

Size: 2" thru 6" Flow: 1 thru 500GPM
ASTM D-2239 (1120, 1220) SDR 13.5 C=150 PSI LOSS PER 100 FEET OF PIPE (PSI/100 FT)

Avg.ID

Pipe OD
Avg Wall
Min Wall

Flow Velocity PSI Velocity PSI Velocity PS Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI
GPM FPS FPS FPS FPS FPS FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss

Shaded area represents velocities over 5 fps.
Use with caution.

See pg 93 for friction loss formulas

call toll free: 800-634-TURF (8873)
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FRICTION LOSS CHARACTERISTICS

SCHEDULE 40 PVC IPS PLASTIC PIPE

Size: 2" thru 6" Flow: 1 thru 500GPM
ASTM D-1785 (1120, 1220) C=150 PSI LOSS PER 100 FEET OF PIPE (PSI/100 FT)

Avg.ID

Pipe OD
Avg Wall
Min Wall

Flow Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI
GPM FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS FPS Loss FPS Loss

113 0.50 0.63 0.12 039 0.04 0.22 0.01 0.16 0.00
225 1.82 1.26 0.44 0.77 0.13 0.44 0.03 0.32 0.02 0.19 0.00
338 3.85 1.89 0.94 1.16 0.28 0.66 0.07 0.48 0.03 0.29 0.01
4.50 6.55 2.52 1.60 1.54 0.48 0.88 0.12 0.65 0.06 0.39 0.02 0.27 0.01
5.63 9.91 3.16 2.4 1.93 0.73 1.10 0.19 0.81 0.09 0.49 0.03 0.34 0.01

1
2
E]
4
5
6 675 | 13.89 | 379 | 340 | 231 102 | 132 | 026 | 097 | 012 | 058 | 0.04 | 041 002 | 026 | 001
7
8
9
10
12
14

7.88 18.48 4.42 4.52 2.70 1.36 1.54 035 113 0.16 0.68 0.05 0.48 0.02 0.31 0.01
9.01 23.66 5.05 575 3.08 1.74 1.76 0.45 1.29 0.21 0.78 0.06 0.55 0.03 0.35 0.01
10.13 29.43 5.68 7.20 3.47 217 1.99 0.56 1.45 0.26 0.88 0.08 0.61 0.03 0.40 0.01
11.26 | 35.77 6.31 8.75 3.85 2.63 221 0.68 1.61 0.32 0.97 0.09 0.68 0.04 0.44 0.01

13.51 50.14 1.57 1227 4.62 3.69 2.65 0.95 1.94 0.44 117 0.13 0.82 0.05 0.53 0.02
15.76 | 66.71 8.84 16.32 5.39 4.91 3.09 1.26 2.26 0.59 136 0.17 0.96 0.07 0.62 0.03

16 18.01 85.42 10.10 | 20.90 6.17 6.29 3.53 1.62 2.58 0.76 1.56 0.22 1.09 0.09 0.71 0.03 0.41 0.01

18 20.26 | 106.24 | 1136 | 25.99 6.94 7.82 3.97 2.01 2.90 0.94 1.75 0.28 1.23 0.12 0.79 0.04 0.46 0.01

20 1262 | 31.59 7.7 9.51 4.41 2.45 3.23 1.14 1.95 0.33 1.36 0.14 0.88 0.05 0.51 0.01

22 13.89 | 37.69 8.48 11.35 4.85 2.92 3.55 137 2.14 0.40 1.50 0.17 0.97 0.06 0.56 0.02

24 15.15 | 44.28 9.25 13353 5.29 3.43 3.87 1.60 234 0.47 1.64 0.20 1.06 0.07 0.61 0.02

26 16.41 51.36 | 10.02 | 15.46 5.74 3.98 4.20 1.86 2.53 0.54 1.77 0.23 1.15 0.08 0.66 0.02

28 17.67 | 5891 1079 | 17.73 6.18 4.56 4.52 213 2.73 0.62 1.91 0.26 1.23 0.09 0.71 0.02

30 1894 | 66.94 | 1156 | 20.15 6.62 5.19 4.84 2.42 2.92 0.71 2.05 0.30 1.32 0.10 0.77 0.03

32 W28 || 220 7.06 5.85 5.16 25 3.12 0.80 2.18 0.34 1.41 0.12 0.82 0.03 0.36 0.00
34 1310 | 25.41 7.50 6.54 5.49 3.06 3.31 0.89 232 0.38 1.50 0.13 0.87 0.03 0.38 0.00
36 13.87 | 2824 7.94 121 5.81 3.40 3.51 0.99 2.46 0.42 1.59 0.14 0.92 0.04 0.40 0.01
38 1464 | 31.22 8.38 8.04 6.13 3.76 3.70 1.10 2.59 0.46 1.68 0.16 0.97 0.04 0.43 0.01
40 15.41 3433 8.82 8.84 6.46 4.13 3.89 121 2.73 0.51 1.76 0.18 1.02 0.05 0.45 0.01
42 16.18 | 37.58 9.26 9.67 6.78 4.52 4.09 132 2.87 0.56 1.85 0.19 1.07 0.05 0.47 0.01
44 16.95 | 40.96 9.7 10.54 7.10 4.93 4.28 1.44 3.00 0.61 1.94 0.21 1.12 0.06 0.49 0.01
46 17.73 | 44.47 | 1015 | 11.45 7.42 5245 4.48 1.57 3.14 0.66 2.03 0.23 117 0.06 0.52 0.01
48 18.50 | 48.12 10.59 | 1239 1.75 5.79 4.67 1.69 3.28 0.71 212 0.25 1.23 0.07 0.54 0.01
50 19.27 | 51.90 | 11.03 | 1336 8.07 6.25 4.87 1.83 3.41 0.77 220 0.27 1.28 0.07 0.56 0.01
55 1213 | 15.94 8.88 7.45 5.36 2.18 3.75 0.92 242 0.32 1.40 0.08 0.62 0.01
60 1324 | 18.72 9.68 8.75 5.84 2.56 4.09 1.08 2.65 0.37 1.53 0.10 0.67 0.01
65 1434 | 2172 | 1049 | 10.15 6.33 2,97 4.44 1.25 2.87 0.43 1.66 0.1 0.73 0.02
70 15.44 | 2491 11.30 | 11.65 6.82 3.41 4.78 1.43 3.09 0.50 1.79 0.13 0.79 0.02
75 16.54 | 2831 1210 | 13.23 7.30 3.87 5.12 1.63 3.31 0.56 1.91 0.15 0.84 0.02
80 17.65 | 31.90 | 1291 14.91 7.79 4.36 5.46 1.84 353 0.63 2.04 0.17 0.90 0.02
85 13.72 | 16.69 8.28 4.88 5.80 2.06 3.75 0.71 217 0.19 0.95 0.03
90 14.52 | 18.55 8.76 5.43 6.14 229 3.97 0.79 2.30 0.21 1.01 0.03
95 1533 | 20.50 9.25 6.00 6.48 235 4.19 0.87 242 0.23 1.07 0.03
100 16.14 | 22.55 9.74 6.59 6.82 2.78 4.41 0.96 2.55 0.25 1.12 0.03

10.71 7.87 7.51 331 4.85 1.14 2.81 0.30 1.23 0.04
11.68 9.24 8.19 3.89 5.29 1.34 3.06 0.36 1.35 0.05
12,66 | 10.72 8.87 4.52 5.73 1.56 332 0.41 1.46 0.06
13.63 12.30 9.55 5.18 6.17 1.79 357 0.47 1.57 0.06
14.61 13.97 10.24 5.89 6.61 2.03 3.83 0.54 1.68 0.07

15.58 | 15.75 10.92 6.63 7.05 229 4.08 0.61 1.79 0.08
11.60 7.42 7.50 2.56 4.34 0.68 1.91 0.09
12.28 8.25 7.94 2.85 4.59 0.75 2.02 0.10
12.97 9.12 8.38 3.15 4.85 0.83 213 0.1
13.65 10.03 8.82 3.46 5.11 0.92 224 0.12

220 15.01 11.96 9.70 413 5.62 1.09 2.47 0.15
240 16.38 14.06 10.58 4.85 6.13 1.28 2.69 0.17
260 11.46 5.63 6.64 1.49 2.92 0.20
280 12.35 6.46 7.15 1.7 3.14 0.23
300 13.23 7.34 7.66 1.94 3.37 0.26
320 14.11 8.27 8.17 2.19 3.59 0.30
340 e 14.99 9.25 8.68 2.45 3.81 0.33

250 Shaded area represe.nts velc.>cmes over 5 fps. 1587 | 1029 | o19 27 w08 037
380 Use with caution. 9.70 3.01 426 0.41
400 10.21 BRIl 4.49 0.45
420 10.72 3.62 4.7 0.49
440 11.23 3.95 4.94 0.53
460 11.74 428 5.16 0.58
480 12.25 4.64 5.38 0.63
500 12.76 5.00 5.61 0.68

See pg 93 for friction loss formulas

visit us at: www.irritrol.com



FRICTION LOSS CHARACTERISTICS

SCHEDULE 80 PVC IPS PLASTIC PIPE

Size: 2" thru 6" Flow: 1 thru 500GPM
ASTM D-1785 (1120, 1220) C=150 PSI LOSS PER 100 FEET OF PIPE (PSI1/100 FT)

Avg.ID

Pipe OD
Avg Wall
Min Wall

Flow | Velocity PSI Velocity PSI Velocity PSI Velocity PSI | Velocity PSI Velocity |~ PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI
GPM FPS Loss FPS Loss FPS FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss

1.47 0.97 0.78 0.21 0.47 0.06 0.26 0.01 0.19 0.01
2.95 3.50 157 0.75 0.93 0.21 0.52 0.05 037 0.02 0.01
4.42 142 235 1.59 1.40 0.45 0.78 0.1 0.56 0.05 033 0.01
5.90 12.64 313 27 1.87 0.77 1.04 0.18 0.75 0.08 0.45 0.02 0.31 0.01
7.2 19.11 3.91 4.09 233 1.16 1.30 0.28 0.94 0.13 0.56 0.04 0.39 0.01

8.85 26.78 4.70 5.74 2.80 1.63 1.56 0.39 1.12 0.18 0.67 0.05 0.47 0.02 0.30 0.01
1032 | 35.63 5.48 7.63 3.27 217 1.82 0.52 1.31 0.24 0.78 0.07 0.55 0.03 0.35 0.01
11.80 | 45.63 6.26 9.77 3.73 2.78 2.08 0.67 1.50 0.30 0.89 0.09 0.62 0.04 0.40 0.01
13.27 | 56.75 7.04 12.15 4.20 3.45 234 0.83 1.69 037 1.00 0.1 0.70 0.04 0.45 0.01
1475 | 68.98 7.83 14.77 4.67 4.20 2.59 1.01 1.87 0.46 11 0.13 0.78 0.05 0.50 0.02

9.39 20.70 5.60 5.88 3m 1.41 225 0.64 134 0.18 0.93 0.08 0.60 0.03
10.96 | 27.55 6.53 7.83 3.63 1.88 2.62 0.85 1.56 0.24 1.09 0.10 0.70 0.03
1252 | 35.27 141 10.03 4.15 2.40 3.00 1.09 1.78 0.31 1.25 0.13 0.80 0.04 0.46 0.01
14.09 | 43.87 8.40 12.47 4.67 2.99 337 1.35 2.01 0.38 1.40 0.16 0.90 0.05 0.51 0.01
15.65 | 53.32 933 15.16 B 3.63 3.75 1.64 223 0.47 1.56 0.19 0.99 0.07 0.57 0.02

1027 | 18.08 5.71 433 4.12 1.96 245 0.56 1.7 0.23 1.09 0.08 0.63 0.02
11.20 | 21.24 6.23 5.09 4.49 230 2.68 0.65 1.87 0.27 1.19 0.09 0.68 0.02
1213 | 2464 6.75 5.91 4.87 267 2.90 0.76 2.02 0.32 129 0.11 0.74 0.03
13.07 | 28.26 7.26 6.77 5.24 3.06 3.12 0.87 218 0.36 139 0.12 0.80 0.03
1400 | 32.12 7.78 7.70 5.62 3.48 334 0.99 234 0.41 1.49 0.14 0.85 0.04

1493 | 36.19 8.30 8.68 5.99 3.92 3.57 1.1 249 0.46 1.59 0.16 0.91 0.04 0.40 0.01
15.87 | 40.49 8.82 9.7 6.37 4.39 3.79 124 2.65 0.52 1.69 0.17 0.97 0.04 0.43 0.01
9.34 10.79 6.74 4.88 4.01 1.38 2.80 0.58 1.79 0.19 1.02 0.05 0.45 0.01
9.86 11.93 7.12 5.40 424 1.53 2.96 0.64 1.89 0.21 1.08 0.06 0.48 0.01
1038 | 13.11 7.49 5.93 4.46 1.68 3.1 0.70 1.99 0.24 1.14 0.06 0.50 0.01

10.90 | 1435 7.87 6.49 4.68 1.84 327 0.77 2.09 0.26 1.20 0.07 0.53 0.01
11.42 | 15.65 8.24 7.08 4.91 2.00 343 0.84 2.19 0.28 1.25 0.07 0.55 0.01
11.94 | 16.99 8.61 7.69 5.13 218 3.58 0.91 2.29 0.31 1.31 0.08 0.58 0.01
12.45 | 1838 8.99 8.32 5.35 235 3.74 0.98 239 0.33 137 0.08 0.60 0.01
1297 | 19.83 9.36 8.97 5.57 254 3.89 1.06 2.49 0.36 1.42 0.09 0.63 0.01

1427 | 2365 | 1030 | 10.70 6.13 3.03 4.28 1.27 2.74 0.43 157 0.1 0.69 0.01
15.57 | 27.79 | 11.24 | 1257 6.69 3.56 4.67 1.49 2.98 0.50 1.7 0.13 0.75 0.02
1217 | 1458 725 4.13 5.06 1.72 3.23 0.58 1.85 0.15 0.81 0.02
13.1 16.73 7.80 4.74 5.45 1.98 3.48 0.66 1.99 0.17 0.88 0.02
14.05 | 19.01 8.36 538 5.84 225 3.73 0.76 213 0.19 0.94 0.03

1498 | 21.42 8.92 6.06 6.23 2853 3.98 0.85 228 0.22 1.00 0.03
15.92 | 23.9 9.48 6.78 6.62 2.83 4.23 0.95 2.8 0.24 1.06 0.03
10.03 7.54 7.01 BAI5) 4.48 1.06 2.56 0.27 113 0.04
10.59 8.34 7.40 3.48 4.73 1.17 2.70 030 1.19 0.04
11.15 ELilzi 7.79 3.83 4.97 129 2.85 033 1.25 0.04

1226 | 10.94 8.57 4.57 5.47 153 313 0.39 1.38 0.05
1338 | 12.85 9.34 537 5.97 1.80 3.42 0.46 1.50 0.06
1449 | 1490 | 10.12 6.22 6.47 2.09 3.70 0.54 1.63 0.07
15.61 17.09 | 10.90 7.14 6.96 2.40 3.98 0.62 1.75 0.08
11.68 8.11 7.46 2.73 4.27 0.70 1.88 0.10

12.46 9.14 7.96 3.07 4.55 0.79 2.00 0.1
13.24 | 1023 8.46 3.44 4.84 0.88 213 0.12
14.02 | 11.37 8.95 3.82 B2 0.98 225 0.13
14.80 | 1257 9.45 4.22 5.41 1.09 238 0.15
15.57 | 13.82 9.95 4.64 5.69 IS 2.50 0.16

10.94 5.54 6.26 1.42 2.75 0.19
11.94 6.51 6.83 1.67 3.00 023
12.93 7.55 7.40 1.94 325 0.26
13.93 8.66 797 223 351 030
14.92 9.84 8.54 2.53 3.76 0.34

15.92 | 11.09 9.1 2.85 4.01 0.39
9.68 3.19 4.26 0.43
10.25 3.55 4.51 0.48
10.82 3.92 4.76 0.53
11.39 431 5.01 0.58

11.95 4.72 5.26 0.64
12.52 5.14 5.51 0.70
13.09 5.59 5.76 0.76
13.66 6.04 6.01 0.82
14.23 6.52 6.26 0.88
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Shaded area represents velocities over 5 fps.
Use with caution.

See pg 93 for friction loss formulas

call toll free: 800-634-TURF (8873) m



FRICTION LOSS CHARACTERISTICS

POLYETHYLENE (PE) PLASTIC PIPE ID CONTROLLED

Size: 2" thru 4" Flow: 1 thru 500GPM
PE 3408 ASTM D-2239 C=140 PSI LOSS PER 100 FEET OF PIPE (PSI1/100 FT)

1%" 4"

Velom Velom \/elou Veloq PSI Veloqty PSI | Velocity PSI Velom PSI Velom PSI Velocity PSI
Loss Loss Loss Loss FPS Loss Loss Loss FPS Loss

1.05 . 0.60 0.12 037 0.04 0.21 0.01 0.16 0.00
2.1 1.76 1.20 0.45 0.74 0.14 0.43 0.04 0.31 0.02 0.19 0.01
3.16 3.73 1.80 0.95 11 0.29 0.64 0.08 0.47 0.04 0.29 0.01
4.22 6.35 2.40 1.62 1.48 0.50 0.86 0.13 0.63 0.06 038 0.02 0.27 0.01
22 9.60 3.00 2.44 1.85 0.76 1.07 0.20 0.79 0.09 0.48 0.03 033 0.01
6.33 13.46 3.61 343 222 1.06 129 0.28 0.94 0.13 0.57 0.04 0.40 0.02 0.26 0.01
7.38 17.91 421 4.56 2.60 1.41 1.50 037 1.10 0.18 0.67 0.05 0.47 0.02 0.30 0.01
8.44 22.93 4.81 5.84 2.97 1.80 1.7 0.47 1.26 0.22 0.76 0.07 0.54 0.03 0.35 0.01
9.49 28.52 5.41 726 334 224 1.93 0.59 1.42 0.28 0.86 0.08 0.60 0.03 0.39 0.01
10.55 | 34.67 6.01 8.82 3.71 2.73 2.14 0.72 1.57 0.34 0.95 0.10 0.67 0.04 0.43 0.01
.21 1237 4.45 3.82 2,57 1.01 1.89 0.48 115 0.14 0.80 0.06 0.52 0.02
8.41 16.45 5.19 5.08 3.00 134 2.20 0.63 134 0.19 0.94 0.08 0.61 0.03
9.61 21.07 5.93 6.51 343 1.7 2.52 0.81 1.53 0.24 1.07 0.10 0.69 0.04 0.40 0.01
10.82 | 26.21 6.67 8.10 3.86 213 283 1.01 1.72 030 1.20 0.13 0.78 0.04 0.45 0.01

Avg.ID

Flow
GPM

1
2
3
4
5
6
7
8
9
10
12
14
16
18

20 12.02 | 31.85 7.42 9.84 4.28 2.59 3.15 1.22 1.91 0.36 134 0.15 0.87 0.05 0.50 0.01
22 8.16 11.74 4.1 3.09 3.46 1.46 2.10 0.43 1.47 0.18 0.95 0.06 0.55 0.02
24 8.90 13.79 5.14 3.63 3.78 1.72 2.29 0.51 1.61 0.21 1.04 0.07 0.60 0.02
26 9.64 16.00 5.57 421 4.09 1.99 248 0.59 1.74 0.25 1.13 0.09 0.65 0.02
28 1038 | 1835 6.00 4.83 4.4 228 267 0.68 1.87 0.28 121 0.10 0.70 0.03
E 11.12 | 20.85 6.43 5.49 4.72 2.59 2.86 0.77 2.01 0.32 1.30 0.1 0.76 0.03
32 11.86 | 23.50 6.86 6.19 5.04 2.92 3.06 0.87 214 0.36 1.39 0.13 0.81 0.03
34 12.61 26.29 7.28 6.92 5.35 327 325 0.97 2.28 0.41 1.47 0.14 0.86 0.04
36 71l 7.69 5.67 3.63 3.44 1.08 2.4 0.45 1.56 0.16 0.91 0.04
38 8.14 8.50 5.98 4.02 3.63 1.19 254 0.50 1.65 0.17 0.96 0.05
40 8.57 9.35 6.30 4.42 3.82 1.31 2.68 0.55 1.73 0.19 1.01 0.05
42 9.00 10.24 6.61 4.83 4.01 1.43 2.81 0.60 1.82 0.21 1.06 0.06
44 9.43 11.16 6.93 5.27 4.20 1.56 2.94 0.66 1.91 0.23 11 0.06
46 9.86 12.12 724 5.72 439 1.70 3.08 0.71 1.99 0.25 1.16 0.07
48 1028 | 13.11 7.56 6.19 4.58 1.84 3.21 0.77 2.08 0.27 1.21 0.07
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 7.97 5.25 2.36 3.68 0.99 238 0.35 1.38 0.09
60 12.85 | 19.82 9.44 9.36 5.73 28711 4.02 117 2.60 0.41 1.51 0.1
65 1023 | 10.86 6.21 322 435 1.36 2.82 0.47 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 14.15 7.16 4.19 5.02 1271 3.25 0.61 1.89 0.16
80 12.59 | 1595 7.64 4.73 5.35 1.99 347 0.69 2.01 0.18
85 1338 | 17.84 8.12 5.29 5.69 223 3.68 0.77 214 0.21
90 8.59 5.88 6.02 248 3.90 0.86 2.27 0.23
95 9.07 6.50 6.36 2.74 4.12 0.95 239 0.25
100 9.55 713 6.69 3.01 4.33 1.05 2.52 0.28
110 10.50 8.53 7.36 3.59 4.77 1.25 2.77 033

11.46 | 10.02 8.03 4.22 5.20 1.47 3.02 0.39
12.41 11.62 8.70 4.89 5.63 1.70 3.27 0.45
1337 | 1333 9137 5.61 6.07 1.95 3.52 0.52
10.04 6.38 6.50 2.22 3.78 0.59
10.71 7.19 6.94 2.50 4.03 0.67
11.38 8.04 737 2.79 4.28 0.74
12.05 8.94 7.80 3.1 4.53 0.83
12.72 9.88 8.24 343 4.78 0.92
1339 | 10.87 8.67 3.78 5.03 1.01
9.54 4.50 5.54 1.20
10.40 5.29 6.04 1.41
11.27 6.14 6.54 1.64
1214 7.04 7.05 1.88
13.00 8.00 7.55 213
13.87 9.02 8.05 2.40

Shaded area represents velocities over 5 fps. g.gg ;gg
Use with caution. 057 T

1007 | 363

10.57 | 3.98

11.08 | 433

1158 | 471

12.08 | 5.09

1259 | 549

See pg 93 for friction loss formulas

visit us at: www.irritrol.com



FRICTION LOSS CHARACTERISTICS

TYPE ‘K" COPPER TUBING

Size: 2" thru 3" Flow: 1 thru 600GPM
ASTM B 88 C=140 PSILOSS PER 100 FEET OF PIPE (PSI1/100 FT)

Avg.ID 0.527 0.652 0.745 1.959 2.435
Pipe OD 0.625 0.750 0.875 2.125 2.625

Avg Wall 0.049 0.049 0.065 0.083 0.095

Velocity PSI | Velocity | PSI Velocity | PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI | Velocity PSI Velocity | PSI
FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss

1.47 1.09 0.96 0.39 0.74 0.20 0.41 0.05 0.26 0.02
2,94 3.94 1.92 1.40 1.47 0.73 0.82 0.18 0.53 0.06
4.4 835 2.88 2.97 2.21 1.55 1.24 0.38 0.79 0.13
5.88 14.23 3.84 5.05 2.94 2.64 1.65 0.65 1.05 0.22
.35 21.51 4.80 7.64 3.68 3.99 2.06 0.98 132 033

1
2
3
4
5
[3 8.81 30.15 5.76 10.70 4.41 5.59 247 1.37 1.58 0.46 1.12 0.20
7
8
10

1028 | 4012 | 672 | 1424 | 515 | 744 | 288 | 182 | 184 | 061 | 130 | 026

1175 | 5137 | 768 | 1824 | 588 | 953 | 330 | 233 | 211 | 078 | 149 | 034
9 1322 | 6390 | 864 | 2268 | 662 | 1185 | 371 | 290 | 237 | 097 | 167 | 042

1469 | 7766 | 960 | 2757 | 735 | 1441 | 412 | 352 | 263 | 118 | 1.8 | 051
1152 | 3864 | 882 | 2020 | 495 | 494 | 316 | 166 | 223 | 071 | 128 | 0.18
13.44 | 5141 | 1029 | 2687 | 577 | 657 | 369 | 221 | 260 | 095 | 149 | 024
1536 | 6583 | 11.76 | 3441 | 659 | 842 | 421 | 283 | 298 | 122 | 170 | 031
17.28 | 81.88 | 1323 | 4280 | 7.42 | 1047 | 474 | 352 | 335 | 151 | 191 | 039
1470 | 5202 | 824 | 1272 | 526 | 428 | 372 | 184 | 213 | 047
16.17 | 6206 | 9.07 | 15.18 | 579 | 510 | 409 | 219 | 234 | 056 | 151 | 019 | 1.06 | 008
1764 | 7291 | 989 | 17.84 | 632 | 599 | 446 | 258 | 255 | 066 | 165 | 023 | 1.16 | 0.10
1071 | 2069 | 684 | 695 | 48 | 299 | 276 | 077 | 179 | 027 | 126 | 0.1
1154 | 2373 | 737 | 797 | 521 | 343 | 29 | 088 | 193 | 030 | 135 | 013
12.36 | 2696 | 790 | 9.06 | 558 | 3.89 | 319 | 100 | 206 | 035 | 145 | 0.15
1319 | 3039 | 842 | 1021 | 595 | 439 | 340 | 112 | 220 | 039 | 154 | 0.16
1401 | 3400 | 895 | 1142 | 632 | 491 | 361 | 126 | 234 | 044 | 164 | 0.18
1484 | 3779 | 948 | 1270 | 670 | 546 | 383 | 140 | 248 | 049 | 174 | 020
1566 | 41.77 | 1000 | 1404 | 707 | 603 | 404 | 155 | 261 | 054 | 18 | 023
1648 | 4594 | 1053 | 1543 | 744 | 663 | 425 | 170 | 275 | 059 | 193 | 025
1731 | 5028 | 11.06 | 16.89 | 7.81 | 726 | 447 | 186 | 289 | 065 | 203 | 027
1158 | 1841 | 818 | 791 | 468 | 203 | 303 | 070 | 212 | 030
1211 | 1999 | 856 | 859 | 489 | 220 | 317 | 076 | 222 | 032
1263 | 2163 | 893 | 930 | 510 | 238 | 330 | 083 | 232 | 035
1346 | 2333 | 930 | 1003 | 532 | 257 | 344 | 089 | 241 | 038
1448 | 2784 | 1023 | 1196 | 585 | 3.07 | 378 | 106 | 266 | 045
1579 | 3270 | 11.16 | 1405 | 638 | 360 | 413 | 125 | 290 | 053
17.11 | 37.93 | 1209 | 1630 | 691 | 418 | 447 | 145 | 314 | 061
1843 | 4351 | 13.02 | 1870 | 744 | 479 | 48 | 166 | 338 | 070
1395 | 2124 | 797 | 545 | 516 | 189 | 362 | 080
1488 | 2394 | 851 | 614 | 550 | 213 | 386 | 090
1581 | 2679 | 904 | 687 | 58 | 238 | 410 | 1.01
1674 | 2978 | 957 | 763 | 619 | 265 | 435 | 1.12
1767 | 3291 | 1010 | 844 | 654 | 293 | 459 | 1.24
1860 | 3619 | 1063 | 928 | 688 | 322 | 483 | 136
1169 | 11.07 | 757 | 384 | 531 1.62
1276 | 13.01 | 826 | 451 | 579 | 191
1382 | 1508 | 895 | 523 | 628 | 221
1488 | 1730 | 963 | 600 | 676 | 254
1595 | 1966 | 1032 | 682 | 724 | 288
17.01 | 2216 | 1101 | 769 | 7.72 | 325
1807 | 2479 | 11.70 | 860 | 821 | 363
1239 | 956 | 869 | 4.04
13.07 | 1057 | 917 | 446
1376 | 1162 | 966 | 491

15.14 | 13.87 | 10.62 5.86
16.51 16.29 | 11.59 6.88
17.89 | 1890 | 1255 7.98
19.27 | 2168 | 1352 9.15

14.48 | 10.40

1545 | 11.72

Shaded area represents velocities over 7 fps. 1?-‘3‘; 1‘3“1;;
Use with caution, where water hammer is a concern. 1835 | 16.11

See pg 93 for friction loss formulas

call toll free: 800-634-TURF (8873)
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FRICTION LOSS CHARACTERISTICS

TYPE 'L" COPPER TUBING

Size: 2" thru 3" Flow: 1 thru 500GPM
C=140 PSI LOSS PER 100 FEET OF PIPE (PSI/100 FT)

Avg.ID 0.785 1.265
Pipe OD 0.875 1.375
Avg Wall 0.045 0.055

Flow | Velocity| Pl Velocity PSI Velocity PSI Velocity PSI Velocity PSI | Velocity PSI Velocity |~ PSI Velocity PSI Velocity PSI
GPM FPS Loss FPS FPS FPS Loss FPS Loss FPS Loss

1.37 0.93 0.92 . . . . . . .
2.75 335 1.84 1.26 132 0.57 0.78 0.15 0.51 0.06
4.12 7.09 2.76 2.67 1.99 1.20 117 033 0.76 0.12
5.49 12.09 3.68 4.56 2.65 2.05 1.55 0.56 1.02 0.20
6.87 18.27 4.60 6.89 3.31 3.09 1.94 0.85 127 030

1
2
3
4
5
6 824 | 2561 | 552 | 965 | 397 | 434 | 233 | 118 | 153 | 043 | 1.08 | 0.8
7
8
9
10
12
14
16
18

962 | 3407 | 644 | 1284 | 463 | 577 | 272 | 158 | 178 | 057 | 126 | 024
1099 | 4363 | 736 | 1645 | 530 | 739 | 341 | 202 | 204 | 072 | 144 | 031
1236 | 5426 | 828 | 2045 | 596 | 919 | 350 | 251 | 229 | 090 | 162 | 039
1374 | 6595 | 920 | 2486 | 662 | 1117 | 388 | 305 | 255 | 110 | 1.80 | 047
11.04 | 3485 | 7.95 | 1566 | 466 | 428 | 306 | 154 | 216 | 066 | 124 | 017
12.88 | 4636 | 927 | 2083 | 544 | 569 | 357 | 204 | 252 | 08 | 145 | 023
1472 | 5937 | 1059 | 2668 | 621 | 728 | 408 | 262 | 28 | 112 | 166 | 029
1656 | 73.84 | 11.92 | 33.18 | 699 | 9.06 | 459 | 325 | 324 | 140 | 1.8 | 036
1324 | 4033 | 777 | 1101 | 510 | 396 | 360 | 1.70 | 207 | 044
1457 | 4811 | 854 | 13.14 | 561 | 472 | 396 | 203 | 228 | 053 | 148 | 018 | 103 | 008
1589 | 5653 | 932 | 1544 | 612 | 555 | 432 | 238 | 249 | 062 | 161 | 022 | 113 | 0.09
1010 | 1790 | 663 | 643 | 468 | 276 | 269 | 072 | 175 | 025 | 122 | 0.11
1087 | 2054 | 744 | 738 | 504 | 317 | 290 | 082 | 1.8 | 029 | 132 | 012
1165 | 2333 | 765 | 838 | 540 | 360 | 311 | 094 | 201 | 033 | 141 | 014
1243 | 2630 | 816 | 945 | 576 | 406 | 331 105 | 215 | 037 | 151 | 0.15
1320 | 2942 | 867 | 1057 | 612 | 454 | 352 | 1.18 | 228 | 041 160 | 017
1398 | 3271 | 918 | 1175 | 648 | 505 | 373 | 131 | 242 | 046 | 169 | 0.19
1476 | 3615 | 969 | 1299 | 684 | 558 | 393 | 145 | 255 | 051 | 179 | 021
1553 | 3975 | 1020 | 1428 | 721 | 613 | 414 | 159 | 269 | 056 | 188 | 023
1631 | 4351 | 1071 | 1563 | 757 | 671 | 435 | 1.75 | 282 | 061 198 | 026
1122 | 1704 | 793 | 732 | 45 | 190 | 295 | 066 | 207 | 028
1173 | 1850 | 829 | 7.94 | 476 | 207 | 309 | 072 | 216 | 030
1224 | 2002 | 865 | 860 | 497 | 224 | 322 | 078 | 226 | 033
1275 | 2159 | 901 | 927 | 518 | 241 | 336 | 084 | 235 | 035
1402 | 2576 | 991 | 11.06 | 570 | 2.88 | 3.69 | 100 | 259 | 042
1530 | 3026 | 10.81 | 13.00 | 621 | 338 | 403 | 1.18 | 2.8 | 050
1657 | 3510 | 11.71 | 1507 | 673 | 392 | 436 | 137 | 3.06 | 057
17.85 | 4026 | 1261 | 17.29 | 725 | 450 | 470 | 157 | 329 | 066
1351 | 1965 | 777 | 511 | 504 | 178 | 353 | 075
1441 | 2214 | 828 | 576 | 537 | 201 | 376 | 084
1531 | 2477 | 880 | 644 | 571 | 225 | 400 | 094
1621 | 2754 | 932 | 716 | 604 | 250 | 423 | 105
17.11 | 3044 | 984 | 791 | 638 | 276 | 447 | 116
1801 | 3347 | 1035 | 870 | 671 | 303 | 470 | 128
1139 | 1038 | 739 | 362 | 517 | 152
1243 | 1220 | 806 | 425 | 565 | 1.79
1346 | 1415 | 873 | 493 | 612 | 207
1450 | 1623 | 940 | 566 | 659 | 238
1553 | 1844 | 1007 | 643 | 7.06 | 270
1657 | 2078 | 10.74 | 7.24 | 753 | 3.05
1760 | 2325 | 11.41 | 811 | 800 | 3.41
1209 | 901 | 847 | 379
1276 | 996 | 894 | 4.19
13.43 | 1095 | 941 | 461
1477 | 13.07 | 1035 | 550
1612 | 1535 | 11.29 | 6.46
1746 | 17.80 | 12.23 | 7.49
18.80 | 2042 | 1317 | 859

14.11 9.76

15.05 11.00

Shaded area represents velocities over 7 fps. 12-22 :gz;

Use with caution, where water hammer is a concern. 17:88 15:1 3
420
440
460
480

See pg 93 for friction loss formulas

visit us at: www.irritrol.com



FRICTION LOSS CHARACTERISTICS

TYPE ‘M’ COPPER TUBING

Size: 2" thru 3" Flow: 1 thru 500GPM
C=140 PSI LOSS PER 100 FEET OF PIPE (PSI/100 FT)

Avg.ID 0.569 0.690 1.291 1.527 2.009
Pipe OD 0.625 0.750 1.375 1.625 2.125
AvgWall| g 928 0.030 0.042 0.049 0.058
Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI L
FPS Loss FPS FPS ) Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss =
1 1.26 0.75 0.86 0.62 . 0.37 0.04 0.24 0.01 oy
2 2.52 2.7 1.7 1.06 1.24 0.48 0.73 0.13 0.49 0.05 m
3 3.78 5.75 2.57 2.25 1.86 1.03 1.10 0.29 0.73 0.1 —
4 5.04 9.80 3.43 3.83 2.48 1.75 1.47 0.49 0.98 0.18 =
5 6.30 14.81 428 5.80 3.10 2.64 1.83 0.73 1.22 0.27 o
6 7.56 20.76 5.14 8.13 372 3.70 2.20 1.03 1.47 0.39 1.05 0.17 Z
7 8.82 27.62 6.00 10.81 4.34 4.92 2.57 1.37 1.71 0.51 1.22 0.23
8 10.08 35.37 6.86 13.84 4.96 6.31 2.93 1.75 1.96 0.66 1.40 0.29 —
9 11.34 44.00 .1 17.22 5.58 7.84 3.30 2.18 2.20 0.82 1.57 0.36
10 12.60 53.48 8.57 20.93 6.20 9.53 3.67 2.65 2.45 0.99 1.75 0.44 O
12 10.28 29.33 7.44 13.36 4.40 372 2.94 139 2.10 0.61 1.21 0.16 W
14 12.00 39.02 8.68 17.78 5.13 494 343 1.85 2.45 0.82 1.42 0.22 w
16 13.71 49.97 9.93 22.77 5.87 6.33 3.92 237 2.80 1.05 1.62 0.28
18 15.43 62.15 11.17 2832 6.60 7.87 4.4 2.95 3.15 1.30 1.82 0.34
20 17.14 75.55 12.41 34.42 7.33 9.57 4.90 3.58 3.50 1.58 2.02 0.42
22 13.65 41.06 8.06 11.42 5.39 428 3.85 1.89 222 0.50 1.44 0.17 1.01 0.07
24 14.89 48.24 8.80 13.41 5.88 5.02 420 222 243 0.58 1.57 0.20 1.10 0.09
26 9.53 15.56 6.36 5.83 4.55 2.57 2.63 0.68 1.70 0.24 1.19 0.10
28 10.26 17.85 6.85 6.68 4.90 2.95 2.83 0.78 1.84 0.27 1.29 0.1
30 11.00 20.28 7.34 7.59 5.25 335 3.03 0.88 1.97 0.31 1.38 0.13
32 11.73 22.85 7.83 8.56 5.60 3.78 323 0.99 2.10 0.35 1.47 0.15
34 12.46 25.57 8.32 9.57 5.95 4.23 3.44 1.1 223 0.39 1.56 0.16
36 13.20 28.42 8.81 10.64 6.30 4.70 3.64 1.24 2.36 0.43 1.65 0.18
38 13.93 31.42 9.30 11.76 6.65 5.20 3.84 137 2.49 0.48 1.74 0.20
40 14.66 34.55 9.79 12.94 7.00 5.7 4.04 1.50 2.62 0.52 1.84 0.22
42 15.40 37.81 10.28 14.16 7.35 6.26 4.25 1.65 2.75 0.57 1.93 0.24
44 10.77 15.43 7.70 6.82 4.45 1.79 2.88 0.63 2.02 0.26
46 11.26 16.76 8.05 7.40 4.65 1.95 3.01 0.68 2.1 0.29
48 11.75 18.13 8.40 8.01 4.85 21 3.15 0.73 2.20 0.31
50 12.24 19.56 8.75 8.64 5.05 227 3.28 0.79 2.30 033
55 13.46 2333 9.62 10.31 5.56 2.7 3.60 0.95 2.53 0.40
60 14.69 21.41 10.50 12.11 6.07 3.19 3.93 1 2.75 0.47
65 15.91 31.79 11.37 14.04 6.57 3.70 4.26 1.29 2.98 0.54
70 17.14 36.47 12.25 16.11 7.08 4.24 4.59 1.48 321 0.62
75 13.12 18.31 7.58 4.82 4.92 1.68 3.44 0.71
80 14.00 20.63 8.09 5.43 5.24 1.89 3.67 0.80
85 14.87 23.08 8.59 6.07 5.57 212 3.90 0.89
90 15.75 25.66 9.10 6.75 5.90 2.35 413 0.99
95 16.62 28.36 9.60 7.46 6.23 2.60 4.36 1.09
100 17.50 31.19 10.11 8.21 6.55 2.86 4.59 1.20
110 11.12 9.79 7.21 3.4 5.05 1.44

1213 | 1151 1.87 4.01 5.51 1.69
13.14 | 13.34 8.52 4.65 5.97 1.96
1415 | 1531 9.18 5185 6.43 224
15.16 | 17.39 9.83 6.06 6.89 2.55
16.17 | 19.60 | 10.49 6.83 /85 287
1718 | 2193 | 11.14 7.64 7.81 3.21
11.80 8.50 8.26 3.57
12.45 9.39 8.72 3.95
13.1 1033 9.18 434
14.42 | 1232 | 10.10 5.18
15.73 | 1447 | 11.02 6.09
17.04 | 1679 | 11.94 7.06
1835 | 19.25 | 12.86 8.10
13.77 9.20

1469 | 1037
;gg Shaded area represents velocities over 7 fps. :2?; :;'gg
380 Use with caution, where water hammer is a concern. 17.45 | 1426

See pg 93 for friction loss formulas

call toll free: 800-634-TURF (8873) m



FRICTION LOSS CHARACTERISTICS

HDPE DR 7 265 PSI (IPS SIZE, OD CONTROLLED

Size: 3" thru 18" Flow: 50 thru 4000GPM
ANSI/ASAE S376.3 PE3408, ASTM D2239 C=150 PSI LOSS PER 100 FEET OF PIPE (PSI/100 FT)

Avg.ID
Pipe OD
Avg Wall

Min Wall

Flow | Velocity| Pl Velocity PSI Velocity PSI Velocity PSI Velocity PSI | Velocity PSI Velocity |~ PSI Velocity PSI Velocity PSI
GPM FPS FPS Loss

. 2.07 . . . . . . . . . 0.21 0.00 . . . .
1.09 2.49 0.32 1.16 0.05 0.68 0.01 0.44 0.00 031 0.00 0.26 0.00 0.20 0.00 0.16 0.00
1.45 2.90 0.43 1.36 0.07 0.79 0.02 0.51 0.01 0.36 0.00 0.30 0.00 0.23 0.00 0.18 0.00
1.86 332 0.55 1.55 0.09 0.90 0.02 0.58 0.01 0.41 0.00 0.34 0.00 0.26 0.00 0.21 0.00
231 3.73 0.68 1.74 0.11 1.02 0.03 0.65 0.01 0.46 0.00 0.39 0.00 0.30 0.00 0.23 0.00
2.81 4.15 0.83 1.94 0.13 1.13 0.03 0.73 0.01 0.52 0.01 0.43 0.00 0.33 0.00 0.26 0.00
3.93 4.98 1.16 232 0.18 1.35 0.05 0.87 0.02 0.62 0.01 0.51 0.00 0.39 0.00 0.31 0.00
5.23 5.81 1.54 2.7 0.24 158 0.06 1.02 0.02 0.72 0.01 0.60 0.01 0.46 0.00 0.36 0.00
6.70 6.64 1.98 3.10 031 1.81 0.08 1.16 0.03 0.83 0.01 0.69 0.01 0.52 0.00 0.41 0.00
7.47 2.46 3.49 0.39 2.03 0.10 131 0.04 0.93 0.02 0.77 0.01 0.59 0.01 0.47 0.00
8.30 2.99 3.87 0.47 2.26 0.13 1.45 0.04 1.03 0.02 0.86 0.01 0.66 0.01 0.52 0.00
9.13 3.56 4.26 0.56 2.48 0.15 1.60 0.05 1.14 0.02 0.94 0.01 0.72 0.01 0.57 0.00
9.96 4.19 4.65 0.66 27 0.18 1.74 0.06 124 0.03 1.03 0.02 0.79 0.01 0.62 0.00
10.79 4.86 5.04 0.76 2.93 0.20 1.89 0.07 134 0.03 11 0.02 0.85 0.01 0.67 0.01
11.62 5.57 5.42 0.87 3.16 0.23 2.03 0.08 1.45 0.03 1.20 0.02 0.92 0.01 0.73 0.01
5.81 0.99 339 0.27 2.18 0.09 1.55 0.04 1.28 0.03 0.98 0.01 0.78 0.01

659 | 125 | 384 | 034 | 247 | 012 | 176 | 005 | 146 | 003 | 111 | 002 | 08 | 001
697 | 139 | 406 | 037 | 262 | 013 | 18 | 006 | 154 | 004 | 118 | 002 | 093 | 001
736 | 154 | 429 | 041 | 276 | 014 | 196 | 006 | 163 | 004 | 125 | 002 | 098 | 0.01
775 | 169 | 451 | 045 | 291 | 016 | 206 | 007 | 171 | 004 | 131 | 002 | 1.04 | 001
872 | 210 | 508 | 056 | 327 | 019 | 232 | 008 | 193 | 005 | 148 | 003 | 117 | 002
969 | 256 | 564 | 069 | 363 | 024 | 258 | 010 | 214 | 006 | 164 | 003 | 130 | 0.02
10.66 | 3.05 | 621 | 08 | 400 | 028 | 284 | 012 | 236 | 008 | 1.80 | 004 | 142 | 002
1162 | 358 | 677 | 09 | 436 | 033 | 310 | 014 | 257 | 009 | 197 | 005 | 155 | 003
733 | 112 | 472 | 038 | 336 | 017 | 278 | 011 | 213 | 006 | 168 | 003
790 | 128 | 509 | 044 | 361 | 019 | 300 | 012 | 229 | 006 | 181 | 0.04
846 | 145 | 545 | 050 | 387 | 022 | 321 | 014 | 246 | 007 | 194 | 004
903 | 1.64 | 58 | 056 | 413 | 024 | 343 | 016 | 262 | 008 | 207 | 005
959 | 1.83 | 618 | 063 | 439 | 027 | 364 | 017 | 279 | 009 | 220 | 005
1016 | 2.04 | 654 | 070 | 465 | 030 | 385 | 019 | 295 | 010 | 233 | 006
1072 | 225 | 690 | 077 | 490 | 034 | 407 | 021 | 311 | 011 | 246 | 0.06
1128 | 248 | 726 | 085 | 516 | 037 | 428 | 023 | 328 | 012 | 259 | 007
1185 | 271 | 763 | 093 | 542 | 040 | 450 | 026 | 344 | 013 | 272 | 008
799 | 101 | 568 | 044 | 471 | 028 | 361 | 015 | 285 | 008
835 | 110 | 594 | 048 | 493 | 030 | 377 | 016 | 298 | 0.09
872 | 119 | 619 | 052 | 514 | 033 | 393 | 017 | 311 | 0.10
908 | 128 | 645 | 056 | 535 | 035 | 410 | 019 | 324 | 0.10
944 | 138 | 671 | 060 | 557 | 0.38 | 426 | 020 | 337 | 0.1
981 | 148 | 697 | 064 | 578 | 041 | 443 | 021 | 350 | 0.12
1017 | 158 | 723 | 069 | 600 | 044 | 459 | 023 | 363 | 013
1053 | 169 | 749 | 074 | 621 | 047 | 475 | 024 | 376 | 014
1090 | 180 | 774 | 078 | 642 | 050 | 492 | 026 | 3.89 | 015
1126 | 191 | 800 | 083 | 664 | 053 | 508 | 028 | 402 | 016
1162 | 203 | 826 | 088 | 685 | 056 | 525 | 029 | 414 | 0.6
852 | 093 | 7.07 | 059 | 541 | 031 | 427 | 0417
878 | 099 | 728 | 063 | 557 | 033 | 440 | 018
903 | 1.04 | 750 | 066 | 574 | 035 | 453 | 019

981 | 121 | 814 | 077 | 623 | 040 | 492 | 023
1032 | 133 | 857 | 085 | 656 | 044 | 518 | 025
1084 | 146 | 899 | 093 | 688 | 048 | 544 | 027
) ) 1136 | 159 | 942 | 101 | 721 | 053 | 570 | 030
Use with caution. 1187 | 173 | 985 | 110 | 754 | 057 | 59 | 032
1028 | 119 | 787 | 062 | 622 | 035
1071 | 128 | 820 | 067 | 648 | 038
1194 | 138 | 85 | 072 | 674 | 041
1156 | 148 | 885 | 077 | 699 | 043
1199 | 158 | 918 | 082 | 725 | 046
951 | 088 | 751 | 050
983 | 094 | 777 | 053
1082 | 112 | 855 | 063
1180 | 131 | 933 | 074
1010 | 0.6
1036 | 0.0

See pg 93 for friction loss formulas

Shaded area represents velocities over 5 fps.

visit us at: www.irritrol.com



FRICTION LOSS CHARACTERISTICS

HDPE DR 9 200 PSI (IPS SIZE, OD CONTROLLED

Size: 3" thru 18" Flow: 50 thru 4000GPM
ANSI/ASAE S376.3 PE3408, ASTM D2239 C=150 PSI1 LOSS PER 100 FEET OF PIPE (PSI/100 FT)

Avg.ID

Pipe OD
Avg Wall
Min Wall

Flow Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velcinc- PSI Velocity PSI Velocity PSI
GPM Loss FPS Loss FPS Loss FPS FPS Loss FPS Loss FPSty Loss FPS Loss FPS Loss

0.50 1.72 0.15 0.80 0.02
070 | 207
3.99 0.93 2.4 0.27 1.1 0.04
456 | 119 | 276 | 035 | 127 | 005
5.14 1.48 3.10 0.43 1.43 0.07
571 1.80 3.45 0.53 1.59 0.08 0.94 0.02
685 | 252 | 414 | 074 | 191 | 011 | 113 | 003
7.99 335 4.83 0.98 2.23 0.15 1.31 0.04
9.13 4.29 5.52 1.26 2.54 0.19 1.50 0.05 0.97 0.02
6.21 1.57 2.86 0.24 1.69 0.07 1.09 0.02
6.90 1.90 3.18 0.29 1.88 0.08 1.21 0.03
7.59 227 3.50 0.35 2.06 0.10 133 0.03
8.27 2.67 3.82 0.4 2.25 0.1 1.45 0.04 1.03 0.02
896 | 310 | 413 | 047 | 244 | 013 | 157 | 004 | 112 | 002
9.65 3.55 4.45 0.54 2.63 0.15 1.69 0.05 1.20 0.02
4.77 0.61 2.82 0.17 1.81 0.06 1.29 0.03 1.07 0.02
5.09 0.69 3.00 0.19 1.93 0.07 1.37 0.03 1.14 0.02
5.41 0.77 3.19 0.21 2.05 0.07 1.46 0.03 1.21 0.02
5.73 0.86 3.38 0.24 217 0.08 1.55 0.04 1.28 0.02
6.04 0.95 3.57 0.26 230 0.09 1.63 0.04 1.35 0.02
6.36 1.05 3.75 0.29 242 0.10 1.72 0.04 1.43 0.03
7.16 1.30 422 0.36 2.72 0.12 1.93 0.05 1.60 0.03 1.23 0.02
795 | 158 | 469 | 044 | 302 | 015 | 215 | 007 | 178 | 004 | 136 | 002
875 | 189 | 516 | 052 | 332 | 018 | 236 | 008 | 19 | 005 | 150 | 003
9.54 222 5.63 0.61 3.62 0.21 2.58 0.09 2.14 0.06 1.64 0.03 1.29 0.02
6.10 0.71 393 0.24 2.79 0.1 232 0.07 1.77 0.04 1.40 0.02
6.57 0.82 423 0.28 3.01 0.12 2.49 0.08 1.91 0.04 1.51 0.02
7.04 0.93 4,53 0.32 322 0.14 2.67 0.09 2.05 0.05 1.62 0.03
7.51 1.05 4.83 0.36 3.44 0.16 2.85 0.10 2.18 0.05 1.72 0.03
7.98 1.17 5.14 0.40 3.65 0.17 3.03 0.11 2.32 0.06 1.83 0.03
845 | 130 | 544 | 045 | 387 | 019 | 321 | 042 | 245 | 006 | 194 | 004
8.92 1.44 5.74 0.49 4.08 0.21 339 0.14 2.59 0.07 2.05 0.04
9.39 1.58 6.04 0.54 430 0.24 3.56 0.15 2.73 0.08 215 0.04
9.86 1.73 6.34 0.59 451 0.26 3.74 0.16 2.86 0.09 2.26 0.05
6.65 0.65 4.72 0.28 3.92 0.18 3.00 0.09 237 0.05
6.95 0.70 494 0.31 4.10 0.19 3.14 0.10 248 0.06
7.25 0.76 5.15 0.33 428 0.21 3.27 0.1 2.59 0.06
755 | 082 | 537 | 036 | 445 | 023 | 341 | 012 | 269 | 007
7.85 0.88 5.58 0.38 4.63 0.24 3.55 0.13 2.80 0.07
8.16 0.94 5.80 0.41 4.81 0.26 3.68 0.14 291 0.08
8.46 1.01 6.01 0.44 4.99 0.28 3.82 0.15 3.02 0.08
876 | 108 | 623 | 047 | 517 | 030 | 39 | 016 | 312 | 009
9.06 1.15 6.44 0.50 5.35 0.32 4.09 0.17 3.23 0.09
9.36 1.22 6.66 0.53 5.52 0.34 423 0.18 334 0.10
9.67 1.29 6.87 0.56 5.70 0.36 436 0.19 3.45 0.1
9.97 137 7.09 0.60 5.88 0.38 4.50 0.20 3.56 0.1
7.30 0.63 6.06 0.40 4.64 0.21 3.66 0.12
7.52 0.67 6.24 0.42 4.77 0.22 3.77 0.12
7.73 0.70 6.41 0.45 491 0.23 3.88 0.13
8.16 0.78 6.77 0.49 5.18 0.26 4.09 0.14
8.59 0.85 7.13 0.54 5.46 0.28 431 0.16
Shaded area represents velocities over 5 fps. 902 | 093 | 748 | 059 | 573 | 031 | 453 | 017
. . 9.45 1.02 7.84 0.65 6.00 0.34 4.74 0.19

Use with caution. 988 | 110 | 820 | 070 | 627 | 037 | 49 | 021

8.55 0.76 6.55 0.40 5.17 0.22
8.91 0.82 6.82 0.43 5.39 0.24
9.27 0.88 7.09 0.46 5.60 0.26
9.62 0.94 7.36 0.49 5.82 0.28
9.98 1.01 7.64 0.53 6.03 0.30
7.91 0.56 6.25 0.32
8.18 0.60 6.46 0.34
9.00 0.71 1 0.40
9.82 0.84 7.76 0.47
8.40 0.55
4000 8.62 0.57

See pg 93 for friction loss formulas

call toll free: 800-634-TURF (8873) 107
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FRICTION LOSS CHARACTERISTICS

HDPE DR 11 160 PSI (IPS SIZE, OD CONTROLLED

Size: 3" thru 18" Flow: 50 thru 4000GPM
ANSI/ASAE S376.3 PE3408, ASTM D2239 C=150 PSI LOSS PER 100 FEET OF PIPE (PSI/100 FT)

Avg.ID

Pipe OD
Avg Wall
Min Wall

Flow | Velocity| PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI | Velocity PSI | Velocity |  PSI Velocity PSI Velocity PSI
GPM FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss

255 038 | 155 | 011 | 071 | 0.02
307 | 053 | 18 | 016 | 08 | 0.02
358 | 071 | 217 | 021 | 100 | 003
409 | 091 | 247 | 027 | 114 | 004
460 | 143 | 278 | 033 | 128 | 005
137 | 300 | 040 | 143 | 006 | 084 | 002
192 | 371 | 057 | 171 | 009 | 101 | 002
256 | 433 | 076 | 200 | 011 | 118 | 003
328 | 495 | 097 | 228 | 015 | 135 | 0.04
408 | 557 | 120 | 257 | 018 | 151 | 005
49 | 619 | 146 | 285 | 022 | 168 | 006 | 108 | 002 | 077 | 001
591 | 680 | 174 | 314 | 027 | 18 | 007 | 119 | 003 | 085 | 001
695 | 742 | 205 | 342 | 031 | 202 | 009 | 130 | 003 | 092 | 001
804 | 238 | 371 | 036 | 219 | 010 | 141 | 003 | 1.00 | 001
866 | 273 | 399 | 041 | 236 | 011 | 152 | 004 | 1.08 | 002
928 | 310 | 428 | 047 | 252 | 013 | 163 | 004 | 1.16 | 002
990 | 349 | 456 | 053 | 269 | 015 | 173 | 005 | 123 | 002
1052 | 391 | 485 | 059 | 28 | 016 | 1.84 | 006 | 131 | 002 | 1.09 | 002
143 | 434 | 513 | 066 | 303 | 018 | 195 | 006 | 139 | 003 | 115 | 002
542 | 073 | 320 | 020 | 206 | 007 | 146 | 003 | 121 | 002
570 | 080 | 337 | 022 | 247 | 008 | 154 | 003 | 128 | 002
642 | 1.00 | 379 | 028 | 244 | 009 | 173 | 004 | 144 | 003
743 | 121 | 421 | 034 | 271 | 012 | 193 | 005 | 160 | 003 | 122 | 002
784 | 145 | 463 | 040 | 298 | 014 | 212 | 006 | 176 | 004 | 135 | 002
856 | 170 | 505 | 047 | 325 | 0416 | 231 | 007 | 192 | 004 | 147 | 002
927 | 197 | 547 | 055 | 352 | 019 | 250 | 008 | 208 | 005 | 159 | 0.03
998 | 226 | 589 | 063 | 379 | 021 | 270 | 009 | 224 | 006 | 171 | 003 | 135 | 002
1069 | 257 | 631 | 071 | 406 | 024 | 289 | 011 | 240 | 007 | 1.8 | 004 | 145 | 002
673 | 080 | 433 | 027 | 308 | 012 | 256 | 008 | 19 | 004 | 155 | 0.02
745 | 090 | 461 | 031 | 327 | 013 | 272 | 009 | 208 | 004 | 164 | 003
757 | 100 | 48 | 034 | 347 | 015 | 2.8 | 009 | 220 | 005 | 174 | 003
799 | 140 | 515 | 038 | 366 | 016 | 304 | 010 | 232 | 005 | 184 | 003
842 | 121 | 542 | 042 | 385 | 018 | 320 | 012 | 245 | 006 | 193 | 003
884 | 133 | 569 | 045 | 404 | 020 | 336 | 013 | 257 | 007 | 203 | 004
926 | 145 | 596 | 050 | 424 | 022 | 351 | 014 | 269 | 007 | 213 | 004
968 | 157 | 623 | 054 | 443 | 023 | 367 | 015 | 281 | 008 | 222 | 004
1010 | 170 | 650 | 058 | 462 | 025 | 383 | 016 | 294 | 008 | 232 | 005
1052 | 183 | 677 | 063 | 481 | 027 | 399 | 017 | 306 | 009 | 242 | 005

731 0.72 5.20 0.32 431 0.20 3.30 0.10 2.61 0.06
7.58 0.78 539 0.34 4.47 0.21 3.43 0.11 2.70 0.06
7.86 0.83 5.59 0.36 4.63 0.23 3.55 0.12 2.80 0.07
8.13 0.88 5.78 0.38 4.79 0.24 3.67 0.13 2.90 0.07
8.40 0.94 5.97 0.41 4.95 0.26 3.79 0.14 2.99 0.08
8.67 0.99 6.16 0.43 5.11 0.27 3.91 0.14 3.09 0.08
8.94 1.05 6.36 0.46 5.27 0.29 4.04 0.15 3.19 0.09
9.21 1.1 6.55 0.48 5.43 0.31 416 0.16 3.28 0.09
9.48 117 6.74 0.51 5.59 0.32 428 0.17 3.38 0.10
9.75 1.23 6.93 0.54 5.75 0.34 4.40 0.18 3.48 0.10
1029 | 136 7.32 0.59 6.07 0.38 4.65 0.20 3.67 0.1
7.70 0.65 6.39 0.42 4.89 0.22 3.86 0.12
8.09 0.72 6.71 0.45 5.14 0.24 4.06 0.13
8.47 0.78 7.03 0.50 5.38 0.26 4.25 0.15
8.86 0.85 7.35 0.54 5.63 0.28 4.44 0.16
7.67 0.58 5.87 0.30 4.64 0.17
7.99 0.63 6.12 033 4.83 0.18
L 8.31 0.68 6.36 0.35 5.02 0.20
Shaded area represents velocities over 5 fps. 463 072 661 038 52 0.21

Use with caution. 895 | 077 | 685 | 040 | 541 0.23

See pg 93 for friction loss formulas

visit us at: www.irritrol.com



FRICTION LOSS CHARACTERISTICS

HDPE DR 13.5 128 PSI (IPS SIZE, OD CONTROLLED

Size: 3" thru 18" Flow: 1 thru 4000GPM
ANSI/ASAE S376.2 PE3408, ASTM D2239 C=150 PSI LOSS PER 100 FEET OF PIPE (PSI/100 FT)

Avg.ID

Pipe OD
Avg Wall
Min Wall

Flow | Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velouty Veloaty Velomty Velocity PSI Velocity PSI
FPS Loss FPS Loss FPS Loss FPS Loss Loss Loss Loss FPS Loss FPS Loss

234 0.31 1.42 0.09 0.65 0.01
2.81 0.43 1.70 0.13 0.79 0.02
328 0.58 1.98 0.17 0.92 0.03
3.75 0.74 227 0.22 1.05 0.03
4.22 0.92 2.55 0.27 1.18 0.04

4.69 1 2.83 0.33 131 0.05 0.77 0.01
5.63 1.56 3.40 0.46 157 0.07 0.93 0.02
6.56 2.08 3.97 0.61 1.83 0.09 1.08 0.03
7.50 2.66 4.54 0.78 2.09 0.12 124 0.03
8.44 331 5.10 0.97 2.36 0.15 1.39 0.04

5.67 1.18 2.62 0.18 1.54 0.05 0.99 0.02 0.71 0.01
6.24 1.41 2.88 0.22 1.70 0.06 1.09 0.02 0.78 0.01
6.80 1.66 3.14 0.25 1.85 0.07 1.19 0.02 0.85 0.01
720 1.92 3.40 0.29 2,01 0.08 1.29 0.03 0.92 0.01
7.94 2.20 3.67 0.34 2.16 0.09 1.39 0.03 0.99 0.01

3.93 0.38 232 0.1 1.49 0.04 1.06 0.02
4.19 0.43 2.47 0.12 1.59 0.04 1.13 0.02
4.45 0.48 2.63 0.13 1.69 0.05 1.20 0.02 1.00 0.01
4.1 0.54 278 0.15 1.79 0.05 127 0.02 1.05 0.01
4.97 0.59 2.93 0.16 1.89 0.06 1.34 0.02 1 0.02

5.24 0.65 3.09 0.18 1.99 0.06 1.41 0.03 117 0.02
5.89 0.81 3.47 0.22 224 0.08 1.59 0.03 132 0.02
6.54 0.98 3.86 0.27 2.48 0.09 177 0.04 1.46 0.03 1.12 0.01
720 117 4.25 033 273 0m 1.94 0.05 1.61 0.03 1.23 0.02
7.85 1.38 4.63 0.38 2.98 0.13 212 0.06 1.76 0.04 1.35 0.02

8.51 1.60 5.02 0.44 323 0.15 230 0.07 1.90 0.04 1.46 0.02
5.41 0.51 3.48 0.17 2.47 0.08 2.05 0.05 1.57 0.03 1.24 0.01
5. 0.58 3.73 0.20 2.65 0.09 220 0.05 1.68 0.03 133 0.02
6.18 0.65 3.97 0.22 2.83 0..10 234 0.06 1.79 0.03 1.42 0.02
6.56 0.73 4.22 0.25 3.00 0.1 249 0.07 1.91 0.04 1.51 0.02

6.95 0.81 4.47 0.28 3.18 0.12 2.64 0.08 2.02 0.04 1.59 0.02
734 0.90 4.72 0.31 3.36 0.13 2.78 0.08 213 0.04 1.68 0.02

8 i 1 08 5.22 0.37 37 0.16 3.08 0.10 2.35 0.05 1.86 0.03
5.47 0.40 3.89 0.18 322 0.1 247 0.06 1.95 0.03

5.71 0.44 4.06 0.19 337 0.12 258 0.06 2.04 0.04
5.96 0.47 424 0.21 352 0.13 2.69 0.07 213 0.04
6.21 0.51 4.4 0.22 3.66 0.14 2.80 0.07 221 0.04

671 059 477 026 395 016 303 008 239 005

696 | 063 | 494 | 027 | 410 | 017 | 3.4 | 009 | 248 | 0.05
720 | 067 | 512 | 029 | 425 | 019 | 325 | 010 | 257 | 0.05
745 | 071 | 530 | 031 | 439 | 020 | 336 | 010 | 266 | 0.06
770 | 076 | 547 | 033 | 454 | 021 | 348 | 011 | 275 | 006
795 | 080 | 565 | 035 | 469 | 022 | 359 | 012 | 284 | 007
820 | 085 | 583 | 037 | 483 | 024 | 370 | 042 | 292 | 007
600 | 039 | 498 | 025 | 381 | 013 | 301 | 007
618 | 041 | 513 | 026 | 39 | 014 | 310 | 008
636 | 044 | 527 | 028 | 404 | 014 | 319 | 008
671 | 048 | 557 | 031 | 426 | 016 | 337 | 009
706 | 053 | 586 | 034 | 449 | 018 | 354 | 0.10
742 | 058 | 615 | 037 | 471 | 019 | 372 | oM
777 | 063 | 644 | 040 | 493 | 021 | 39 | 012
812 | 069 | 674 | 044 | 516 | 023 | 408 | 013
7.03 | 047 | 538 | 025 | 425 | 014
732 | 051 | 561 | 027 | 443 | 015
762 | 055 | 583 | 029 | 461 | 016
i ‘ 791 | 059 | 606 | 031 | 478 | 017
Use with caution. 820 | 063 | 628 | 033 | 49 | 018

Shaded area represents velocities over 5 fps.

See pg 93 for friction loss formulas

call toll free: 800-634-TURF (8873)
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FRICTION LOSS CHARACTERISTICS

C900 DR 18 CLASS 150 (C.1.0.D.)

Size: 4" thru 12" Flow: 25 thru 8500GPM
AWWA C900 ASTM D1784 (C=150 PSI LOSS PER 100 FEET OF PIPE (PSI/100 FT)

Avg.ID
Pipe OD
Avg Wall
Velocity
FPS
. I ) ! . ) 0.11 I ) !
1.14 0.05 055 0.01 032 0.00 0.21 0.00 0.15 0.00
1.7 0.11 0.83 0.02 0.48 0.01 032 0.00 0.23 0.00
228 0.19 1.10 0.03 0.64 0.01 043 0.00 030 0.00
2.84 0.29 138 0.05 0.80 0.01 0.53 0.00 038 0.00
3.41 0.41 1.65 0.07 0.96 0.02 0.64 0.01 0.45 0.00
3.98 0.54 1.93 0.09 1.12 0.02 074 0.01 053 0.00
455 0.69 2.20 0.12 1.28 0.03 0.85 0.01 0.60 0.01
5.12 0.86 2.48 0.15 1.44 0.04 0.96 0.01 0.68 0.01
5.69 1.05 275 0.18 1.60 0.05 1.06 0.02 0.75 0.01
6.26 1.25 3.03 0.21 1.76 0.06 117 0.02 0.83 0.01
6.83 1.47 330 025 1.92 0.07 1.28 0.02 0.90 0.01
7.40 1.70 3.58 0.29 2.08 0.08 1.38 0.03 0.98 0.01
7.97 1.95 3.85 033 2.24 0.09 1.49 0.03 1.05 0.01
8.53 2.22 413 038 2.40 0.10 1.60 0.04 113 0.02
9.10 2.50 4.40 043 2.56 0.11 1.70 0.04 1.20 0.02
4.95 0.53 2.88 0.14 1.91 0.05 135 0.02
5.50 0.65 3.20 0.17 213 0.06 1.50 0.03
6.05 0.77 3.52 0.21 234 0.08 1.65 0.03
6.60 0.91 3.84 0.24 255 0.09 1.80 0.04
7.71 1.20 4.48 0.32 2.98 0.12 2.1 0.05
8.81 1.54 5.12 0.41 3.40 0.15 2.41 0.07
9.91 1.92 5.76 0.51 3.83 0.19 2.71 0.08
6.40 0.62 4.26 0.23 3.01 0.10
7.04 0.74 468 0.28 3.31 0.12
7.68 0.87 5.11 032 3.61 0.14
8.32 1.01 5.53 0.38 3.91 0.16
8.96 1.16 5.96 043 4.21 0.19
9.60 1.32 6.38 0.49 451 0.21
1024 1.49 6.81 0.55 481 0.24
7.23 0.62 5.11 0.27
7.66 0.69 5.41 0.29
8.08 0.76 5.72 033
8.51 0.83 6.02 036
8.94 0.91 6.32 039
936 0.9 6.62 0.43
6.92 0.46
7.22 050
7.52 054
7.82 0.58
8.12 0.63
Shaded area represents velocities over 5 fps.
Use with caution.

See pg 93 for friction loss formulas

visit us at: www.irritrol.com



FRICTION LOSS CHARACTERISTICS

C900 DR 25 CLASS 100 (C.1.0.D.)

Size: 4" thru 12" Flow: 25 thru 8500GPM
AWWA (C900 ASTM D1784 (C=150 PSI LOSS PER 100 FEET OF PIPE (PSI1/100 FT)

Avg.ID
Pipe OD
Avg Wall
-
Velocity Velocity Velocity Velocity Velocity =
FPS FPS FPS FPS FPS =
0.53 I 0.26 I 0.15 . 0.10 I 0.07 N
1.06 0.04 0.51 0.01 0.30 0.00 0.20 0.00 0.14 0.00 —
1.59 0.09 0.77 0.02 0.45 0.00 0.30 0.00 0.21 0.00 oy
2.12 0.16 1.02 0.03 0.59 0.01 0.40 0.00 0.28 0.00 o
2.64 0.24 1.28 0.04 0.74 0.01 0.49 0.00 0.35 0.00 =
3.17 0.34 154 0.06 0.89 0.02 0.59 0.01 0.42 0.00
3.70 0.45 1.79 0.08 1.04 0.02 0.69 0.01 0.49 0.00 —
4.23 0.58 2.05 0.10 1.19 0.03 0.79 0.01 0.56 0.00 o
4.76 0.72 2.30 0.12 134 0.03 0.89 0.01 0.63 0.01
5.29 0.88 2.56 0.15 1.49 0.04 0.99 0.01 0.70 0.01 wn
5.82 1.05 2.81 0.18 1.64 0.05 1.09 0.02 0.77 0.01 (0]
6.35 1.23 3.07 0.21 1.78 0.06 1.19 0.02 0.84 0.01
6.87 1.43 3.33 0.24 1.93 0.07 1.29 0.02 0.91 0.01
7.40 1.63 3.58 0.28 2.08 0.07 138 0.03 0.98 0.01
3.84 0.32 2.23 0.08 1.48 0.03 1.05 0.01
4.09 0.36 2.38 0.10 1.58 0.04 1.12 0.02
4.61 0.45 2.68 0.12 1.78 0.04 1.26 0.02
5.12 0.54 2.97 0.14 1.98 0.05 1.40 0.02
5.63 0.65 3.27 0.17 217 0.06 1.54 0.03
6.14 0.76 3.57 0.20 2.37 0.08 1.68 0.03
7.16 1.01 4.16 0.27 2.77 0.10 1.96 0.04
8.19 1.29 4.76 0.35 3.16 0.13 224 0.05
9.21 1.61 5.35 0.43 3.56 0.16 2.52 0.07
10.23 1.95 5.95 0.52 3.95 0.19 2.80 0.08
6.54 0.62 435 0.23 3.08 0.10
7.14 0.73 4.74 0.27 336 0.12
7.73 0.85 5.14 031 3.63 0.14
8.33 0.97 5.54 0.36 3.91 0.16
8.92 1.1 5.93 0.41 419 0.18
9.52 1.25 6.33 0.46 4.47 0.20
6.72 0.52 4.75 0.22
7.12 0.57 5.03 0.25
7.51 0.63 531 0.27
7.91 0.70 5.59 0.30
8.30 0.76 5.87 033
8.70 0.83 6.15 0.36
6.43 0.39
6.71 0.42
6.99 0.45
7.27 0.49
7.55 0.52
7.83 0.56
8.1 0.60
8.39 0.64
8.67 0.68
Shaded area represents velocities over 5 fps.
Use with caution.

See pg 93 for friction loss formulas

call toll free: 800-634-TURF (8873) m



FRICTION LOSS CHARACTERISTICS

PVC CLASS 200 IPS PLASTIC PIPE

Size: 6" thru 18" Flow: 20 thru 4700GPM
ANSI/ASAE S376.2 ASTM 2241 SDR21 C=150 PSI LOSS PER 100 FEET OF PIPE (PSI/100 FT)

Avg.ID
Pipe OD
Avg Wall
Min Wall

Flow Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI Velocity PSI

GPM FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss FPS Loss

20 0.23 0.00 0.14 0.00 0.09 0.00 0.06 0.00 0.05 0.00 0.04 0.00 0.04 0.00

0.46 0.01 0.27 0.00 0.17 0.00 0.12 0.00 0.10 0.00 0.08 0.00 0.07 0.00

0.69 0.01 0.41 0.00 0.26 0.00 0.19 0.00 0.15 0.00 0.12 0.00 0.1 0.00

0.92 0.02 0.54 0.01 0.35 0.00 0.25 0.00 0.21 0.00 0.16 0.00 0.14 0.00

1.15 0.04 0.68 0.01 0.44 0.00 0.31 0.00 0.26 0.00 0.20 0.00 0.18 0.00

1.73 0.08 1.02 0.02 0.66 0.01 0.47 0.00 0.39 0.00 0.30 0.00 0.26 0.00

2.30 0.13 1.36 0.04 0.87 0.01 0.62 0.01 0.51 0.00 039 0.00 0.35 0.00

2.88 0.20 1.70 0.06 1.09 0.02 0.78 0.01 0.64 0.01 0.49 0.00 0.44 0.00

3.45 0.28 2.04 0.08 1.31 0.03 0.93 0.01 0.77 0.01 0.59 0.00 0.53 0.00

4.03 0.37 237 0.10 1.53 0.04 1.09 0.02 0.90 0.01 0.69 0.01 0.61 0.00

4.60 0.48 2.7 0.13 1.75 0.05 1.24 0.02 1.03 0.01 0.79 0.01 0.70 0.00

5.18 0.59 3.05 0.16 1.97 0.06 1.40 0.02 1.16 0.02 0.89 0.01 0.79 0.01

5.75 0.72 339 0.20 2.18 0.07 1.55 0.03 1.29 0.02 0.99 0.01 0.88 0.01

6.33 0.86 3.73 0.24 2.40 0.08 1.7 0.04 1.42 0.02 1.08 0.01 0.97 0.01

6.90 1.01 4.07 0.28 2.62 0.10 1.86 0.04 1.54 0.03 1.18 0.01 1.05 0.01

7.48 1.17 4.41 0.32 2.84 0.11 2.02 0.05 1.67 0.03 1.28 0.02 114 0.01

8.05 134 4.75 0.37 3.06 0.13 217 0.06 1.80 0.04 138 0.02 123 0.01

8.63 1.52 5.09 0.42 3.28 0.14 233 0.06 1.93 0.04 1.48 0.02 132 0.02

9.20 1.72 5.43 0.48 3.49 0.16 2.48 0.07 2.06 0.04 1.58 0.02 1.40 0.02

9.78 1592) 877/ 0.53 3.7 0.18 2.64 0.08 2.19 0.05 1.68 0.03 1.49 0.02

6.11 0.59 3.93 0.20 2.79 0.09 232 0.06 1.77 0.03 1.58 0.02

6.44 0.65 4.15 0.22 2.95 0.10 245 0.06 1.87 0.03 1.67 0.02

6.78 0.72 4.37 0.25 3.10 0.11 2.57 0.07 1.97 0.04 1.76 0.03

7.2 0.79 4.59 0.27 3.26 0.12 2.70 0.07 2.07 0.04 1.84 0.03

7.46 0.86 4.80 0.29 3.4 0.13 2.83 0.08 217 0.04 1.93 0.03

5.02 0.32 3.57 0.14 2.96 0.09 227 0.05 2.02 0.03

5.24 0.34 3.73 0.15 3.09 0.10 237 0.05 21 0.04

5.46 0.37 3.88 0.16 3.22 0.10 2.46 0.05 2.19 0.04

5.68 0.40 4.04 0.17 3.35 0.1 2.56 0.06 2.28 0.04

5.90 0.43 4.19 0.19 3.48 0.12 2.66 0.06 237 0.05

6.11 0.46 4.35 0.20 3.60 0.13 2.76 0.07 2.46 0.05

6.33 0.49 4.50 0.21 3.73 0.14 2.86 0.07 2.55 0.05

6.55 0.52 4.66 0.23 3.86 0.14 2.96 0.08 2.63 0.06

6.99 0.59 4.97 0.26 4.12 0.16 3.16 0.08 2.81 0.06

7.42 0.66 5.28 0.29 4.38 0.18 3.35 0.09 2.98 0.07

5.59 0.32 4.63 0.20 3.55 0.1 3.16 0.08

5.90 0.35 4.89 0.22 3.75 0.12 334 0.09

6.21 0.39 5.15 0.25 3.94 0.13 3.51 0.10

6.52 0.42 5.41 0.27 414 0.14 3.69 0.11

6.83 0.46 5.66 0.29 4.34 0.15 3.86 0.12

7.14 0.50 5.92 0.32 4.54 0.17 4.04 0.13

7.45 0.54 6.18 0.34 4.73 0.18 4 0.14

7.76 0.59 6.44 0.37 4.93 0.19 4.39 0.15

8.07 0.63 6.69 0.40 5.13 0.21 4.56 0.16

8.38 0.67 6.95 0.43 5.32 0.22 4.74 0.17

8.69 0.72 721 0.46 552 0.24 4.91 0.18

9.00 0.77 7.47 0.49 5.7 0.26 5.09 0.19

9.31 0.82 1.72 0.52 5.92 0.27 5.27 0.20

9.62 0.87 7.98 0.55 6.11 0.29 5.44 0.22

9.93 0.92 8.24 0.59 6.31 0.31 5.62 0.23

850 0.62 651 032 579 024

8.75 0.66 6.70 0.34 5.97 0.26

9.01 0.69 6.90 0.36 6.14 0.27

9.27 0.73 7.10 0.38 6.32 0.29

9.53 0.77 7.30 0.40 6.49 0.30

7.49 0.42 6.67 0.32

- 7.69 0.44 6.85 033

Shaded area represe.nts veI?C|t|es over 5 fps. by 0 (i -

Use with caution. 8.09 0.48 720 037

See pg 93 for friction loss formulas

visit us at: www.irritrol.com



FRICTION LOSS CHARACTERISTICS

PVC SCHEDULE 40 IPS PLASTIC PIPE

Size: 4" thru 12" Flow: 10 thru 3000GPM
ASTM D1785 C=150 PSI LOSS PER 100 FEET OF PIPE (PSI/100 FT)

Avg.ID
Pipe OD
Avg Wall
Min Wall
-
Flow Velocity Velocity Velocity Velocity Velocity )
FPS FPS FPS FPS FPS —
0.26 . 0.1 I 0.06 . 0.04 I 0.03 )
0.51 0.01 0.22 0.00 0.13 0.00 0.08 0.00 0.06 0.00 —
0.77 0.03 0.34 0.00 0.19 0.00 0.12 0.00 0.09 0.00 —
1.02 0.05 0.45 0.01 0.26 0.00 0.16 0.00 0.12 0.00 o
1.28 0.07 0.56 0.01 0.32 0.00 0.20 0.00 0.14 0.00 =
1.53 0.10 0.67 0.01 0.39 0.00 0.25 0.00 0.17 0.00
1.79 0.13 0.79 0.02 0.45 0.00 0.29 0.00 0.20 0.00 —
2.04 0.17 0.90 0.02 0.52 0.01 0.33 0.00 0.23 0.00
2.30 0.21 1.01 0.03 0.58 0.01 0.37 0.00 0.26 0.00 o
2.55 0.25 1.12 0.03 0.65 0.01 0.41 0.00 0.29 0.00 wn
3.06 0.36 135 0.05 0.78 0.01 0.49 0.00 0.35 0.00 ()
3.57 0.47 1.57 0.06 0.91 0.02 0.57 0.01 0.40 0.00
4.08 0.61 1.79 0.08 1.03 0.02 0.66 0.01 0.46 0.00
4.59 0.75 2.02 0.10 1.16 0.03 0.74 0.01 0.52 0.00
5.1 0.92 2.24 0.12 1.29 0.03 0.82 0.01 0.58 0.00
5.74 1.14 2.52 0.15 1.46 0.04 0.92 0.01 0.65 0.01
6.38 1.39 2.80 0.19 1.62 0.05 1.02 0.02 0.72 0.01
7.02 1.65 3.08 0.22 1.78 0.06 1.13 0.02 0.79 0.01
7.66 1.94 3.37 0.26 1.94 0.07 1.23 0.02 0.87 0.01
8.30 2.25 3.65 0.30 2.10 0.08 133 0.03 0.94 0.01
8.93 2.58 3.93 0.35 2.26 0.09 1.43 0.03 1.01 0.01
4.21 0.40 2.43 0.10 1.54 0.03 1.08 0.01
4.49 0.45 2.59 0.12 1.64 0.04 1.15 0.02
4.77 0.50 2.75 0.13 1.74 0.04 123 0.02
5.05 0.56 2.91 0.15 1.84 0.05 130 0.02
533 0.62 3.07 0.16 1.95 0.05 137 0.02
5.61 0.68 3.23 0.18 2.05 0.06 1.44 0.02
6.17 0.81 3.56 0.21 2.25 0.07 1.59 0.03
6.73 0.95 3.88 0.25 2.46 0.08 1.73 0.03
7.29 1.10 4.20 0.29 2.66 0.09 1.88 0.04
7.85 1.26 453 033 2.87 0.11 2.02 0.05
4.85 0.38 3.07 0.12 2.16 0.05
5.17 0.42 3.28 0.14 2.31 0.06
5.50 0.47 3.48 0.16 2.45 0.07
5.82 0.53 3.69 0.17 2.60 0.07
6.15 0.58 3.89 0.19 2.74 0.08
6.47 0.64 410 0.21 2.89 0.09
6.79 0.70 430 0.23 3.03 0.10
7.44 0.83 47 0.27 332 0.12
7.76 0.90 4.92 0.30 3.46 0.13
5.12 0.32 361 0.14
5.33 0.34 3.75 0.15
5.53 0.37 3.90 0.16
5.74 0.39 4.04 0.17
6.15 0.45 433 0.19
6.35 0.47 4.47 0.20
6.56 0.50 4.62 0.21
6.76 0.53 4.76 0.23
6.97 0.56 4.91 0.24
717 0.59 5.05 0.25
5.20 0.27
5.34 0.28
5.48 0.29
5.63 0.31
5.77 0.32
6.06 035
Shaded area represents velocities over 5 fps. g'zi g'ig
Use with caution. 6.93 045

See pg 93 for friction loss formulas

call toll free: 800-634-TURF (8873) m



FRICTION LOSS CHARACTERISTICS

PVC SCHEDULE 80 IPS PLASTIC PIPE

Size: 4" thru 12" Flow: 10 thru 3000GPM
ASTM D1785 C=150 PSI LOSS PER 100 FEET OF PIPE (PSI/100 FT)

Avg.ID
Pipe OD
Avg Wall
Min Wall
Flow Velocity Velocity Velocity Velocity Velocity
FPS FPS FPS FPS FPS
0.28 I 0.13 ) 0.07 I 0.05 ! 0.03
057 I 0.25 ) 0.14 I 0.09 ! 0.06 X
0.85 0.04 0.38 0.00 0.21 0.00 0.14 0.00 0.10 0.00
1.14 0.06 0.50 0.01 0.29 0.00 0.18 0.00 0.13 0.00
1.42 0.09 0.63 0.01 036 0.00 023 0.00 0.16 0.00
1.7 0.13 0.75 0.02 0.43 0.00 027 0.00 0.19 0.00
1.99 0.17 0.88 0.02 050 0.01 0.32 0.00 0.22 0.00
2.28 0.22 1.00 0.03 057 0.01 036 0.00 0.26 0.00
256 027 1.13 0.04 0.64 0.01 0.41 0.00 0.29 0.00
2.85 033 1.25 0.04 0.71 0.01 0.45 0.00 032 0.00
3.42 0.46 1.50 0.06 0.86 0.02 0.54 0.01 0.38 0.00
3.98 0.62 1.75 0.08 1.00 0.02 0.63 0.01 0.45 0.00
4.55 0.79 2.00 0.11 1.14 0.03 0.72 0.01 0.51 0.00
5.12 0.98 2.25 0.13 1.28 0.03 0.81 0.01 0.58 0.00
5.69 1.19 2.50 0.16 1.43 0.04 0.91 0.01 0.64 0.01
6.40 1.49 2.82 0.20 1.60 0.05 1.02 0.02 0.72 0.01
7.12 1.81 3.13 0.24 1.78 0.06 113 0.02 0.80 0.01
7.83 2.15 3.44 0.29 1.96 0.07 125 0.02 0.88 0.01
8.54 2.53 3.76 034 214 0.09 1.36 0.03 0.96 0.01
9.25 2.94 4.07 0.40 232 0.10 1.47 0.03 1.04 0.01
9.96 337 438 0.46 250 0.12 1.58 0.04 1.12 0.02
4.69 0.52 267 0.13 1.70 0.04 1.20 0.02
5.01 058 2.85 0.15 1.81 0.05 1.28 0.02
5.32 0.65 3.03 0.17 1.92 0.06 1.36 0.02
5.63 0.73 3.21 0.18 2.04 0.06 1.44 0.03
5.95 0.80 339 0.20 215 0.07 1.52 0.03
6.26 0.88 3.56 0.22 2.26 0.07 1.60 0.03
6.88 1.05 3.92 0.27 2.49 0.09 1.76 0.04
7.51 1.24 428 0.31 2.72 0.10 1.92 0.04
8.14 1.44 463 0.36 2.94 0.12 2.08 0.05
8.76 1.65 4.99 0.42 3.17 0.14 2.24 0.06
5.35 0.48 3.40 0.16 2.40 0.07
5.70 0.54 3.62 0.18 2.56 0.08
6.06 0.60 3.85 0.20 2.72 0.09
6.42 0.67 4,07 0.22 2.88 0.09
6.77 0.74 430 0.24 3.04 0.10
713 0.81 453 027 320 0.12
7.49 0.89 4.75 0.29 3.36 0.13
8.20 1.05 5.21 035 3.68 0.15
8.56 1.14 5.43 038 3.84 0.16
5.66 0.41 4.00 0.17
5.89 0.44 416 0.19
6.11 0.47 432 0.20
6.34 050 4.48 0.22
6.79 0.57 4.80 0.24
7.02 0.60 4.96 0.26
7.24 0.64 5.12 0.28
747 0.68 5.28 0.29
7.70 0.72 5.44 0.31
7.92 0.76 5.60 033
5.76 034
5.92 036
6.08 038
6.24 0.40
6.40 0.42
6.72 0.46
Shaded area represents velocities over 5 fps. ;'gg g'gg
Use with caution. 7.68 058

See pg 93 for friction loss formulas

visit us at: www.irritrol.com



WATER METER PRESSURE LOSS CHART

AWWA STANDARD PRESSURE LOSSES (PSl)

Water Meter Nominal Size

GPM

10
1"

) OHEE

13
14

16
17

24
26

30
32

36
38

42
44

48
50

19
20

54
56
58

60
65
70

75
80
90

100
110
120

(E{)
140
150

160
170
180

190
200
220

240
260
280
300
350
400
450
500

75%
of max.
meter

capacity

12
13
14
15
0.4 16
0.5 17
0.6 18
0.7 19
0.8 20
1.0 22
12 24
14 26
1.6 28
1.8 0.7 30
2.1 0.8 32
24 0.9 34
2.7 1.0 36
3.0 1.2 38
33 13 40
3.6 14 42
39 1.5 44
42 16 46
45 1.7 48
49 1.9 50
53 2.1 52
5.7 2.2 54
6.2 23 56
6.7 2.5 58
72 2.7 1.0 60
8.3 32 1.1 ()
9.8 37 13 70
1.3 4.3 15 75
12.8 49 1.6 0.7 80
16.1 6.2 2.0 0.8 90
20.0 7.8 25 0.9 100
9.5 29 1.0 110
1.3 3.4 12 120
13.0 3.9 1.4 [ED)
15.1 45 16 140
17.3 5.1 1.8 150
20.0 5.8 2.1 160
6.5 24 170
7.2 2.7 180
8.0 3.0 190

9.0 32

11.0 39

13.0 4.7

15.0 5.5

Shaded areas exceed 75% of maximum 173 6.3

safe meter capacity. 20.0 7.2

10.0

13.0

16.2

call toll free: 800-634-TURF (8873)
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SLOPE IRRIGATION CHART

PERCENT, ANGLE AND RATIO

Slop acor
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MAXIMUM PRECIPITATION RATES

0 to 5% slope 8 t0 12% slope
Soil Texture

Coarse sandy soils 2.00 2.00 2.00 1.50 1.50 1.00 1.00 0.50

Coarse sandy soils over compact subsoils IV 1.50 1.25 1.00 1.00 0.75 0.75 0.40

Uniform light sandy loams 1.75 1.00 1.25 0.80 1.00 0.60 0.75 0.40

Light sandy soils over compact subsoils WA} 0.75 1.00 0.50 0.75 0.40 0.50 0.30

Uniform silt loams 1.00 0.50 0.80 0.40 0.60 0.30 0.40 0.20

Silt loams over compact subsoil 0.60 0.30 0.50 0.25 0.40 0.15 0.30 0.10
Heavy clay or clay loam 0.20 0.15 0.15 0.10 0.12 0.08 0.10 0.06

The maximum PR values listed are as suggested by the United States Department of Agriculture.
The values are average and may vary with respect to actual soil condition and condition of ground cover.

visit us at: wwwe.irritrol.com



METHOD OF WIRE SIZING FOR ELECTRICAL
COMPONENTS OF AN AUTOMATIC
IRRIGATION SYSTEM

Data Needed

e Maximum current draw of the electrical unit (valve
or controller) in amperes (I)

¢ Distance in feet (one way) to the electrical unit (F)

* The allowable voltage drop in the wire without
affecting functions of the electrical unit (Vd)

Steps
1. Calculate the maximum allowable wire resistance
per 1000 feet with the following formula:

_ *500 xVd
R Fxi

where R = allowable wire resistance per 1000 feet.

2. Select the wire size from Chart #2 which has a resis-
tance less than that calculated in the above formula.

EXAMPLE: A valve with a minimum operation
voltage of 20 volts and inrush current of .30 amps
is to be located 2680 ft. from a controller. The
controller minimum output voltage is 24V ac.

The allowable voltage drop

(Vd) = 24 - 20 = 4 volts

The distance to valve (F) = 2680 ft.
The current draw (1) = .3 amps

R - 500 x4
2680 x 3 = 2.49 ohm/1000 f.

From Chart #2 we find that #14 AWG wire has slightly
too much resistance. Therefore, choose #12 AWG
copper wire.

The accompanying charts are useful for quick and

easy selection of wire sizes for valves with standard

and optional solenoids. Chart #3 is set up to provide
maximum wire runs given a standard 24V ac valve with
a minimum operation voltage of 20 volts and a control-
ler output of 24V ac. Chart #4 is a multiplier factor for
determining maximum wire runs for other controller
output voltages and optional solenoids.

EXAMPLE: Determine maximum wire run to a valve
with model 24V ac-D solenoid and controller output
voltage of 26 volts and #14 control and ground wire.

From Chart #3 we find a length of 2590 ft. with #14
ground and control wire. From Chart #4 the multiplier fac-
tor at 26V ac controller output with a model 24V ac-D
solenoid is 4.33. Therefore, the maximum wire distance to
the valve is: 4.33 x 2590 feet = 11,215 feet.

* This assumes control wire and ground wire are the same size.

MINIMUM OPERATING VOLTAGES AT VARIOUS STATIC
PRESSURES (standard 24V ac solenoid)

GHART 1 CHART 2

Minimum Solenoid Operation Voltage i i i i
Under Various Line Pressure Copper Wire Resistance of Various Sizes

Resistance at
O

Voltage | Voltage

(Internal Bleed | (External Bleed
Configuration) | Configuration)

Size AWG

Line Pres-
sure

Ohms per 1000 ft,

200 psi
175 psi
150 psi
125 psi
100 psi
75 psi
50 psi

GHART 3

Maximum One-Way Distance (ft) Between Controller and Valve
(Standard 24V ac Solenoid)*

Valve Wire Sizing

CONTROL WIRE
Ground

Wire 18 | 16 | 14 | 12 | 10
18
16
14
12
10
8
6

* Solenoid Models: 24V ac, Pressure: 150 psi, Voltage Drop: 4V,
Min Op. Voltage: 20 V. Amperage (peak): 0.3A

MULTIPLIER FACTOR FOR VARIOUS CONTROLLER OUTPUT
VOLTAGES AND OPTIONAL LOW VOLTAGE SOLENOIDS

GHART 4 GHART 5

Controller 24-VOLT SOLENOID Controller|  12-voiT soLenoiD

Output Output

Voltage | 24Vac |24vacD ‘ 24V DC Voltage | 12Vac [12vacD ‘ 12V DC
28 16
27 15
26 14
25 13
24 12
23 1"

22

call toll free: 800-634-TURF (8873)
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METRIC CONVERSIONS - VALVES

2400/2600 SERIES FLOW RATE-L/M

2600

Bar kPa Bar kPa
— 0,35 34,5 0,35 31,7
Bl = 34,5 0,32 31,7
0,24 24,1 0,23 23,0
0,30 295 0,27 27,1
“ 0,21 20,5 0,13 12,8
“ 0,23 233 0,19 19,2
0,30 295 0,27 27,1
0,38 38,4 0,35 35,4

Note: Add “ MT" for BSP thread, 50 Hz configuration, i.e., “2400MT"
Add “S50H" for slip, 50 Hz configuration, i.e., “2400S50H"

2706PR 2709PR
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m
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w
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~
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m Bar kPa Bar kPa
0,06 7,7 <,05 <5
022 22,2 0,07 7.4
B 037 36,8 0,15 15,3
[ 80 | 0,31 31,0
[ 100 | 0,45 45,2
Bar kPa Bar kPa
B 034 34,5 034 34,5
B o040 40,0 0,40 40,0
0,29 28,5 0,15 14,7
B o 28,5 0,21 21,2
B 036 35,9 017 17,0
B 057 56,9 0,28 28,4
0,44 437
0,61 60,7
311A SERIES FLOW RATE-L/M
Bar Bar
4 04 04
04 04
a0 06 05
[ 60 | 06 06
08 07

205 SERIES FLOW RATE-L/M

205

Bar kPa

[ 1 KEY 37,2
B o 243
0,21 20,7
“ 0,16 15,9
B 014 13,9
“ 0,23 22,7
m 0,37 36,9
0,52 52,2
140 0,71 70,8

Note: Add “— MT" for BSP thread, 50 Hz
configuration, i.e., “205MT"
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2500 SERIES FLOW RATE-L/M

Bar kPa

[ 1 KEY 37,2
“ 0,24 24,3
0,21 20,7
B 016 15,9
“ 0,14 13,9
| 80 JPE 22,7
m 0,37 36,9
0,52 52,2
140 0,71 70,8

Note: Add “—MT" for BSP thread, 50 Hz
configuration, i.e., “2500MT"

700B-.75 700-1 700-1.5 700-2

Bar kPa Bar kPa Bar kPa Bar kPa
038 015 | 152
B 003 26 011 | 11,0
006 61 012 125
B o000 88 013 128
B o5 154 016 157 | 002 15
B 05 248 017 169 | 003 27
B 037 369 019 194 004 39 004 44
PO 051 512 024 239 005 52 005 47
[ 140 | 032 319 007 69 005 53
| 160 | 043 434 008 83 006 60
[ 180 | 054 543 010 96 007 65
011 113 007 71
250 018 180 010 95
300 026 261 014 140
036 356 016 156
[ 400 | 047 | 467 026 228
059 590 027 269
500 073 731 032 324
550 038 382
| 600 | 044 = 44,
650 051 | 51,5
700 060 = 60,0
Note: Add “—BSP” for BSP thread, 50 Hz configuration, i.e., “700-1-BSP”

visit us at: wwwe.irritrol.com



METRIG GONVERSIONS - VALVES
2008 SERIES FLOW RATE-L/M

214B GLOBE 214B ANGLE 216B GLOBE 216B ANGLE 217B GLOBE 217B ANGLE
a Bar kPa Bar kPa Bar kPa Bar kPa

Bar kPa Bar kP:

0,23 22,9 0,21 21,0
0,17 17,3 0,15 14,6
0,13 13,2 0,11 10,8
0,19 18,6 0,15 15,2 0,21 20,7 0,19 18,6 0,14 13,7 0,14 13,7
0,30 29,7 0,23 22,6 0,19 19,3 0,17 16,7 0,14 13,5 0,14 13,5
0,16 16,1 0,14 13,8 0,12 12,0 0,12 12,0
0,23 22,8 0,17 17,4 0,11 10,9 0,11 10,8
0,32 31,6 0,24 241 0,14 14,3 0,12 12,1
0,38 384 0,30 30,1 0,20 20,3 0,15 14,7
0,33 32,9 0,22 22,2

450 0,43 43,0 0,33 33,0
Note: Add “—M" for BSP thread, 50 Hz configuration, i.e., “217B-M"
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100 SERIES FLOW RATE-L/M
100-1 GLOBE | 100-1 ANGLE 100-1.5 GLOBE[100-1.5 ANGLE
Bar kPa Bar kPa Bar kPa Bar kPa
043 | 434 | 043 | 434 120 0,12 | 11,8 | 0,09 9,2
0,28 | 283 | 0,28 | 28,3 140 0,14 | 14,2 | 0,10 | 10,1
0,24 | 236 | 0,24 | 23,6 017 | 17,4 | 0,12 | 12,2
0,22 | 221 | 0,21 | 20,8 022 | 22,2 | 017 | 16,8
025 | 248 | 0,19 | 19,1 028 | 27,9 | 0,22 | 21,8
120 0,32 | 31,8 | 0,22 | 21,6 043 | 43,1 | 0,34 | 33,6
043 | 42,6 | 030 | 295 062 | 62,1 | 0,48 | 479
0,55 | 54,6 | 039 | 385 0,85 | 852 | 0,65 | 654

0,69 | 686 | 049 | 49,2 1,11 [ 1110 | 084 | 84,5
834 | 0,61 | 60,6

100-2 GLOBE | 100-2 ANGLE

Bar kPa kPa

0,14 | 142 | 0,08 | 8,10
020 | 196 | 0,12 | 11,7
025 | 254 | 0,15 | 154
032 | 325 | 0,19 | 19,0
040 | 398 | 0,24 | 23,6
048 | 484 | 029 | 288

Bar

o
(o)
w

1

1003 o 1003 ANGLE

Bar kPa Bar kPa

DRIP ZONE VALVE KIT FLOW RATE-L/M

MODEL LPM (Flow) 1 19 30 57

Friction Loss (Bar) 0,21 0,34 0,34 n/a n/a

0,18 | 18,1 | 0,14 | 14,1 Min. Inlet (kPa) 207 | 221 | 221 | 234 | 269

0'20 20,0 0'1 6 1 6,0 Friction Loss (Bar) 0,21 0,34 0,34 0,48 0,90

Min. Inlet (kPa) 207 | 2,21 2,21 234 | 2,69

0,23 23,3 0,1 9 1 8,8 Friction Loss (Bar) 0,21 0,34 0,34 n/a n/a

028 | 276 | 022 | 222 Min. Inlet (kPa) 207 | 221 2,21 234 | 2,69

Friction Loss (Bar) 021 | 034 | 034 | 034 | 0,55

32,0 | 0,26 | 25,8 Min. Inlet (kPa) 207 | 221 2,21 2,21 2,41

Friction Loss (Bar) 0,21 0,21 0,21 n/a n/a

364 | 030 | 295 Min. Inlet (kPa) 207 | 207 | 207 | 221 2,34

41,3 | 0,34 | 33,7 Friction Loss (Bar) 0,21 0,21 0,21 031 0,48

Min. Inlet (kPa) 207 | 207 | 207 | 221 2,34

46,5 038 383 Friction Loss (Bar) 0,21 0,21 0,21 n/a n/a

523 | 0,43 | 431 Min. Inlet (kPa) 207 | 207 | 207 | 221 2,34

Friction Loss (Bar) 0,21 0,21 0,21 0,31 0,48

0,58 | 583 | 049 | 486 Min. Inlet (kPa) 207 | 207 | 207 | 221 2,34
m 0,65 | 650 | 054 | 544 Friction Loss (Bar) 021 | 021 | 021 nfa n/a
Min. Inlet (kPa) 207 | 207 | 207 | 221 2,34

Note: Add “—BSP” for BSP thread, 50 Hz configuration,
i.e., “100-1-BSP"

call toll free: 800-634-TURF (8873) m



METRIC CONVERSIONS - ROTORS

430R PERFORMANCE DATA 450R PERFORMANCE DATA
430R Rotor - Standard Nozzle 450R Rotor - Standard Nozzle

Radius M. L/MHf\aVO% Nozzle F!/O,\;V M3H Bar kPa Ra;{]ius
6,1 | 3,0 1,9 [ 011 | 2,1 | 206 | 85
63 | 33 23 014 28 | 275 | 88
65 | 38 ) BB B
s; j'g 26 1016 | 21 | 206 | 88
8'1 4’6 30 1018 28 | 275 | 91
' ' 34 020 34 | 344 91
83 | 52 38 1023 | 41 | 413 94
86 | 57 3,4 1020 21 | 206 | 9,1
88 | 45 38 1023 28 | 275 | 94
90 | 50 45 027 | 3.4 | 344 | 94
93 | 56 49 1030 41 | 413 | 98
95 | 6,1 45 1027 | 21 | 206 | 938
91 | 53 53 032 | 2,8 | 275 | 10,1
93 | 60 6,1 | 036 3,4 | 344 | 10,4
6,8 | 041 | 41 | 413 | 10,4
g’j 33 76 | 045 2,1 | 206 | 11,0
' ' 91 [ 055 28 [ 275 | 11,6
103 | &7 10,2 061 | 34 | 384 122
106 | 94 11,0 066 | 41 | 413 12,2
10,7 | 104 9,8 (059 | 21 | 206 | 11,0
10,7 | 11,5 11,4068 | 28 | 275 | 12,2
12,9 | 0,77 | 3,4 | 344 | 12,8
14,0 | 0,84 | 41 | 413 | 12,8
159 [ 0,91 | 21 | 206 | 11,6
185 | 1,11 | 2,8 | 275 | 13,1
20,8 | 1,25 | 3,4 | 311 | 140
22,7 1136 | 41 | 413 | 143
22,7 1136 | 28 | 275 | 13,7
257 | 154 | 3.4 | 344 | 146
28,8 | 1,73 | 41 | 413 | 149
31,0 | 1,86 | 4,8 | 482 155

450R Rotor - Low Angle Nozzle

Radius
m

visit us at: www.irritrol.com



METRIG GONVERSIONS - ROTORS
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Platinum Sport Rotor - Standard Nozzle

550R Rotor - Low Angle Nozzle

550R Rotor - Standard Nozzle

mhr I/m | mm/hr | mm/hr
3
3
3
3
4
4
4
4
4
5
6
6
6
7
5
6
6
7
8
9
9
8
9
0
1
2
3
3

METRIC CONVERSIONS

ROTORS
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Note: Data collected in zero wind conditions

throw

1. Precipitation rates based on half-circle operation
throw

2. msquare spacing based on 50% diameter of
3. A triangular spacing based on 50% diameter of
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533 BUBBLER PERFORMANCE DATA

90° 180° 270° 360°
Adjustment | Adjustment | Adjustment | Adjustment

Y
11,24
13,06
14,61

LM
9,65
12,53
14,04
15,33
16,54
17,79

LM
8,97
10,41
11,51
12,79
13,59
13,40

LM
515
5,91
6,7
7,31
7,61
8,52

16,35
20,86
22,33

1.5
1,75

2,5
2,75

call toll free: 800-634-TURF (8873)



METRIC CONVERSIONS - SPRAY NOZZLES

[-PRO NOZZLE PERFORMANCE
5' Series with 0° Trajectory @

8' Series with 5° Trajectory @

10' Series with 12° Trajectory @

1,5 150 153 | 1,03 13 15 150 | 153 297 272 15 150 153 445 | 27
20 200 204 139 15 20 200 | 204 369 24 20 200 204 550 @ 30
25 250 255 160 16 25 250 | 255 416 | 25 25 250 255 59 @ 31
30 300 306 18 17 30 300 | 306 458 26 30 300 306 641 33
35 350 357 1203 18 35 350 | 357 49 @ 28 35 350 357 707 @ 34
15 150 153 044 13 15 150 153 149 23 1,5 150 153 234 28
20 200 204 069 15 20 200 | 204 184 24 20 200 204 265 30
25 250 255 1081 16 25 250 | 255 2,08 | 25 25 250 255 302 @ 32
30 0300 306 092 17 30 300 | 306 229 26 30 300 306 340 34
35 350 357 1,03 18 35 350 | 357 248 28 35 350 357 379 35
15 150 153 1030 13 15 150 | 153 1092 22 1,5 150 153 166 28
20 200 204 044 15 20 200 204 111 24 20 200 204 193 30
25 250 255 055 16 25 250 | 255 128 | 25 2,5 250 255 228 32
30 300 306 066 17 30 300 | 306 142 26 30 300 306 259 @ 35
35 350 357 077 18 35 350 | 357 153 28 3,5 350 357 287 37
15 150 153 1022 13 15 150 153 [ 069 22 15 150 153 120 28
20 200 204 033 15 20 200 | 204 08 @24 20 200 204 148 30
25 250 255 | 041 16 25 250 | 255 096 | 25 25 250 255 175 32
30 300 306 049 17 30 300 | 306 1,02 26 30 300 306 203 35
35 350 357 058 18 35 350 | 357 111 | 28 3,5 350 357 230 37

12' Series with 23° Trajectory @

P12

15' Series with 27° Trajectory @

i o
41

IPN-15
15

15 150 153 667 34 150 1,53 11,9

20 200 204 809 36 20 | 200 204 1334 45
25 250 255 867 38 25 | 250 255 1505 48
30 300 306 936 39 30 1300 306 1640 49
35 350 357 1032 40 35 | 350 357 1745 49
15 150 153 431 33 15 | 150 153 828 41
20 200 204 568 36 20 | 200 204 965 45
25 250 255 610 38 25 | 250 25 1079 47
30 300 306 644 39 30 1300 306 11,89 48
35 350 357 686 40 35 1350 357 12,98 49
15 150 153 446 34 15 150 153 702 43
20 200 204 53 36 20 | 200 204 817 45
25 250 | 255 591 38 25 | 250 255 942 48
30 300 306 640 39 30 1300 306 1031 49
35 350 357 68 40 35 | 350 357 1080 49
15 150 153 369 34 15 | 150 153 537 41
20 200 204 407 36 20 | 200 204 614 45
25 20 | 255 462 38 25 250 255 112 48
30 300 306 525 4 30 1300 306 781 49
35 350 357 5% 43 35 1350 357 813 49
15 150 153 226 34 15 | 150 153 370 42
20 200 2,04 267 36 20 | 200 204 411 45
25 250 | 255 308 38 25 | 250 255 464 47
30 300 306 343 39 30 1300 306 512 47
35 350 357 370 40 35 1350 357 553 47
15 150 153 158 34 15 | 150 153 269 43
20 200 204 185 36 20 | 200 204 315 45
25 250 255 213 38 25 | 250 255 367 48
30 300 306 231 40 30 1300 306 419 49
35 350 | 357 239 40 35 1350 357 471 49

1. Precipitation rates based on half-circle operation
2. msquare spacing based on 50% diameter of throw

3. A triangular spacing based on 50% diameter of throw

visit us at: wwwe.irritrol.com




METRIC CONVERSIONS - SPRAY NOZZLES

PRO-VAN NOZZLE PERFORMANCE

8' Series with 5°Trajectory o 10' Series with10°Trajectory o 12' Series with15°Trajectory .
Bar | Meters| UM | cmh | cmih Bar | Meters | UM cm/h il Bar | Meters | UM | cmh | cmih
6,58 9,59 8,56 3,84
206 21 806 8,13 9,40 206 30 912 589 681 206 37 10,56 4,72 546
275 2,8 2,7 939 947 10,95 275 2,8 3,4 12,08 7,80 9,02 275 2‘8 40 11211544 6,27
345 34 2,7 105210,62 12,27 345 34 3,7 1359 879 10,13 345 1 34 40 1370 6,15 7,09
137 14 21 515 693 800 137 14 30 606 533 610 137 /14 34 700 420 483
206 21 2,7 625 841 970 206 21 34 738 635 737 206 | 21 | 3,7 | 867 518 599
275 2,8 2,7 715 963 11,13 275 28 3,7 856 737 838 275 2,8 40 999 597 691 =
345 34 27 806 10,85 12,52 345 34 37 954 813 9,40 345 | 34 | 40 [11,28 6,76 7,80 =
137 14 27 329 665 7,67 137 1,4 30 428 534 635 137 14 34 503 452 521 =
206 2,1 2,7 4,05 818 945 206 21 3,4 522 676 7,80 206 | 2,1 3,7 6,17 554 6,40 =
275 28 27 466 940 10,85 275 28 3,7 598 7,72 892 275 1 28 40 715 643742 =0
345 34 2,7 522 10,54 12,17 345 34 37 670 866 998 345 34 43 803 719 831 08
137 1,4 27 200 810 935 137 14 34 235 607 7,01 1377 1,4 37 1284 5111589 N =
206 21 30 242 978 1130 206 21 37 291 752 869 206 21 40 352 632 729 <
275 28 3,0 2,73 11,00 12,70 275 2,8 3,7 337 871 10,69 275 28 43 413 7,19 831 (Vs
345 34 30 295 11,91 13,77 345 34 40 3,79 980 11,30 345 34 43 458 823 950 %)
(@]
=
w
15' Series with 20° Trajectory . 17' Series with 26° Trajectory .
kPa Bar Meters | UM cm/h cm/h kPa Bar Meters [ LM cm/h cm/h
10,45
206 12,68 363 419 206 1268 305 351
275 2,8 4,6 14,65 4,22 4,85 275 2,8 5,2 14,65 3,48 4,01
345 34 49 1632 4,67 541 345 3,4 52 1632 3,89 4,50
137 1,4 43 893 343 394 137 | 1,4 43 893 2,8 3,25
206 2,1 46 10,83 4,19 483 206 21 49 10,83 3,51 4.04
275 2,8 49 12,49 4,78 5,51 275 28 52 (12,49 4,06 4,70
345 34 49 1412 541 625 345 3,4 52 (1412 452 521
137 1,4 46 644 368 427 137 | 1,4 46 644 323 3,71
206 2,1 49 7,91 455 523 206 21 52 | 791 4,06 4,70
275 28 49 916 526 6,07 275 28 52 916 457 528
345 34 52 1,26 589 6,81 345 3,4 55 (10,26 5,08 5,89
137 1,4 46 3,75 429 498 137 | 1,4 46 3,75 4,06 4,70
206 2,1 49 554 521 6,02 206 21 52 454 508 589
275 28 52 530 6,10 7,04 275 28 55 530 574 6,65
345 34 52 591 678 7,82 345 3,4 55 591 643 7,42

1. Precipitation rates based on half-circle operation
2. m square spacing based on 50% diameter of throw
3. A triangular spacing based on 50% diameter of throw

SUPER BLUE FLEX ASSEMBLY FRICTION LOSS DATA

/M Flow

5 10 15 20 25

043 | 1,47 | 3,19 | 6,58 [10,74
0,57 | 1,96 | 421 | 8,75 |14,29
054 [ 1,72 | 4,06 | 8,51 | 14,04
0,68 | 2,26 | 542 [11,31]18,71
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PG GONTROLE

Automatic controller(s) shall be the PC Control Series with 12, 24,
36 or 48 available stations (up to four 12-station controllers in one
system) as manufactured under the brand name Irritrol to be installed or
wired in accordance with applicable electrical codes and manufacturer’s
published instructions.

Operation: Controller(s) shall be programmable through the use of a
personal computer with an interactive graphic user interface (GUI) that
utilizes digital photos of the irrigation zones in the owner’s yard and/
or garden and shall provide week-at-a-glance program visibility as well
as point-and-click and drag-and-drop methods of placing and adjusting
stations with the computer's mouse and cursor. From the computer,
system capabilities shall include but shall not be limited to, establishing,
storing and transmitting automatic irrigation programs, running real time
status checks and commanding manual operations. The system shall
provide 2-way, wireless communication between the personal computer
in the owner's home and the controller(s) elsewhere on the property.
PIN numbers (from 0001 to 9999) shall be selectable for unique system
addresses to prevent interference from similar systems or unauthorized
access. The current schedule shall be stored in the controller’s non-volatile
memory, to allow the computer to be used for other purposes, as well
as in the PC's program. A remote control device shall be included and
required for system communication and shall be connectable to the PC
via a USB cord or used, handheld, for manual commands to the controller
while on site. The remote's range shall be up to one thousand (1000) feet
line-of-sight.

Through the personal computer, the control system shall be Internet
connectable and shall provide access to program updates and help line(s)
and shall provide the capability of sending irrigation schedules over the
Internet. Also through the PC, the system’s Scheduling Advisor™ shall
provide a method for retrieving weather forecast information over the
Internet and manually applying the information to the irrigation schedule
of any selected zone(s).

The schedule for each of the controller's stations shall be independent
of the others with, per zone, water day options of any-days-of-the-week,

oMART DIAL" 2

Odd or Even date or day interval watering with a range from “1" (every
day) to “30" (water every 30 days) in 1-day increments. Any days of the
week shall be selectable as non-water days. Each station shall have ten
(10) available start times per day, each of which shall be independently
adjustable for duration of running time. Each station’s timing range shall
be from one (1) minute minimum up to 24 hours. A water budget feature
shall be available for adjusting the station run times for the entire system
by percentages as well as a “Wetter/Drier” slide adjustment per station.
In addition to controlling irrigation, the system shall offer the option of
up to three stations for landscape lighting switch control. A designated
landscape lighting station shall not respond to a rain sensor, to the
Scheduling Advisor™, to Odd/Even date or day interval schedules or to
“non-water day" settings.

The PC Control system shall be compatible with a normally-closed rain
sensor. In the case of a multiple-controller system, only one sensor is
required and shall be connected to the controller designated as number
one (#1) in the set up process. Indication of irrigation shutoff via sensor
shall be viewable at the PC, at the handheld remote and at the controller.
Controller shall have a master valve/pump start circuit assignable to
individual stations. Delay between station operations, as selected by the
operator, shall be visible on the weekly schedule field.

Construction: The system shall consist of a disk with software, the remote
control device, its desktop stand and USB cord and either outdoor or
indoor controller(s). The remote device and the controller(s) shall be made
of durable, impact-resistant plastic.

Electric: Transformer input shall be 120 V ac, 60Hz for domestic models
and shall have an output of 24 V ac (30VA). The maximum output per
station shall be 24V ac, .4 amp. Maximum total output shall be 24V ac, 1
amp including the master valve. Station load capacity shall be the master
valve circuit, one irrigation zone valve and an additional 0.1 amp for an
Irritrol SR-1 relay for landscape light switching. Controller(s) shall have a
diagnostic circuit breaker system that shall sense an electrical short circuit
in the valve solenoids or field wires, shut off and identify the “shorted”
station, and continue to water operable stations as scheduled.

Automatic controller(s) shall be the Smart Dial Series with 6, 9 or 12
stations in indoor (INT) or outdoor (EXT) model(s) or 24-station outdoor
model as manufactured under the brand name of Irritrol to be installed
or wired in accordance with manufacturer's published instructions and
applicable electrical codes.

Operation: Controller shall have the capability of receiving daily down-
loads of local, weather-related data from an orbiting satellite and shall
have the WeatherTRAK® capability of automatically reprogramming its
irrigation schedule to closely parallel the changes in the local weather
and evapotranspiration rate. The downloaded data shall be supplied for
a fee through the subscription service of ET Everywhere™ as supplied by
Hydro Point Data Systems. Controller shall have automatic, semi-auto-
matic and manual operation and shall provide a programming interface
consisting of a large, 3-line display, a rotary dial, two knobs and a “Copy”
button for ease of programming. Controller shall allow the programmer
to enter data for each station (zone) to include: type of watering device,

soil type, plant type, solar aspect and slope factor with default and/or
adjustable custom settings for each of the site specific values. Controller
shall provide the feature of adjustable settings for manual watering of
single or multiple stations, station watering time adjustments in 1-minute
increments up to 99 minutes as well as time adjustments by percentages,
active water day adjustments by weekday (7-day calendar) by month,
Odd/Even date or day interval between water days from 1 day (every day
watering) up to once every 30 days. Controller shall provide a method for
establishing a watering time window in which the irrigation cycles shall
automatically occur to avoid irrigation operations crossing into watering
restricted time. Controller shall have a non-volatile memory to maintain
the program memory in the absence of A.C. power and shall have alert
functions for short circuit detection and programming conflicts. Controller
shall be compatible with normally closed rain sensors and shall provide
screw-terminal connections for two sensor wires and shall provide a sen-
sor bypass switch. Controller shall provide a program review mode, a
feature for cycling irrigation and then allowing a “soak in” before an-

visit us at: www.irritrol.com



other application, a “Help" feature for assisting in programming, a master  Electrical: Transformer input shall be 120 V ac 60Hz. Maximum output
valve/pump start circuit, a “stacking” function for sequential operation of  per station shall be 24V ac, 0.5 amp per station, 0.375 amps for master
overlapping programs, and a protection system to reduce the risk of dam-  valve, 1.0 amps total (1.0 amp, 30 VA at 24V ac, including 0.375 amps for
age from electrical surges through input or output lines. the master valve /pump start).

Construction: Outdoor models shall be enclosed in UV and weather-re-
sistant, locking cabinets with built-in transformers. Indoor models shall be
enclosed in durable cabinets with external, plug-in type transformers.

RAIN DIAL-RE

Automatic controller shall be Rain Dial RD series with 6, 9 or 12 station
in the indoor (INT) or the outdoor (EXT) model as manufactured under
the brand name lIrritrol to be installed and wired in accordance to local/
national electrical codes and manufacturer’s published instructions.

Operation: Controller shall have automatic, semi-automatic and manual
operational control. Controller shall have 365-day calendar capability to
provide the option of odd or even date watering in addition to “week day”
and “skip day"” (day interval) watering. The controller shall have three
(3) independent programs with the option of running them concurrently
or disallowing overlap. Programs shall have three (3) start times each
available per day for a total of nine (9) start times per day. Running time
per station shall be adjustable across a range of 1 to 59 minutes (in 1-
minute increments) and .1 to 5.9 hours in .1 hour (6-minute) increments.
Controller shall have non-volatile memory for maintaining the user's
program during a power outage and shall maintain time and date and
provide “armchair” programming utilizing a 9-volt circuit for a battery.
Controller shall provide a master valve/pump start circuit with the following
control options: pump assignable per station and delay between stations
with the option of the pump circuit on or off during the delay. Controller
shall have a water budgeting feature that allows the running time of all
stations on a program to be adjusted up or down (in 10% increments)

TOTAL GONTROL™R 2

at the same time. Controller shall have a self-diagnostic circuit breaker
with station wire and valve short circuit protection that identifies and
skips a station with an electrical “short” and continues to water operable
stations. Controller shall have an “all-stations-test” program allowing a
semi-automatic run of all stations in sequence for a settable amount of
time and shall have a manual feature for advancing operation up through
the stations. Controller shall be compatible with normally closed, wired
and wireless rain sensors of the same manufacturer and shall have a
sensor bypass switch. Controller shall have a rain delay feature allowing
a settable delay in operations from 1 to 9 days after which the watering
schedules are automatically resumed. The controller shall have a modular
(enclosed) interchangeable front panel design.

Construction: Outdoor models shall be enclosed in a weather-resistant,
locking case with built-in transformer. Indoor models shall be enclosed in
a durable, plastic case with a plug-in style, 24V ac output transformer.

Electric: Transformer input shall be 120V ac, 60Hz (220/240V ac, 50Hz
internationally). Maximum output per station shall be 24V ac, 0.5 amps.
Maximum total output to the valves shall be 24V ac, 1.0 amp (including
master valve). Controller shall have an electrical surge protection system
to resist damage from power surges and electrical storms.

Automatic controller(s) shall be model Total Control TC Series with stations
6,9 or 12 in the indoor (IN-R) or outdoor (EX-R) model or stations 15, 18 or
24 in the outdoor (EX-R) model as manufactured under the brand name of
Irritrol to be installed or wired in accordance with manufacturer's published
instructions and applicable codes.

Operation: Controller shall be electronically controlled and have 4 inde-
pendent watering programs that can run concurrently with each station’s
watering time independently variable from 1 minute to 10 hours in 1-minute
increments. Controller shall also have programmable watering calendar options
of 7-day specific, odd/even date or day interval options of 1 to 30 days.
Clock shall have 365-day calendar for true unattended odd/even date
programming with automatic leap year compensation. Controller shall have
16 total start times assignable to any program(s). Controller shall have a
water budgeting feature that changes all stations within a program by a
percentage from 10 to 200% in 10% increments without permanently
altering the program. Controller shall have a “Valve Test" terminal. Controller
shall have a programmable “Rain Off* up to 7 days. Programs shall be held
in non-volatile memory throughout power failures of any duration. Controller
shall have real-time battery (alkaline) backup capable of keeping accurate time
during power failures up to 90 continuous days. Controller shall have a self-
diagnostic electronic circuit breaker with valve-short detection that identifies

and overrides an electrical malfunction. Programming shall be available in
automatic, semi-automatic, single station timed manual and true manual
operation. All programming shall be accomplished by use of a simple pro-
gramming dial and selection buttons with a large LCD for ease of program-
ming. Controller shall have start time stacking within each program, a pump
start, programmable master valve and sensor hook up. Controller shall have
modular design/enclosed electronics and remote control compatibility.

Construction: Outdoor controllers shall be enclosed in a weather-resistant
plastic case with lock and key. Indoor models shall be enclosed in a plastic
cabinet with a 24-volt plug-in transformer.

Electric: TC-6EX-R, TC-9EX-R, TC-12EX-R, TC-15EX-R, TC-18EX-R, and TC-
24EX-R transformer input shall be 120 V ac, 60Hz (220/240 V ac, 50Hz).
Transformer output shall be 24 V ac, 1.67 amps. TC-6IN-R, TC-9IN-R and
TC-12IN-R transformer input shall be 120V ac, 60Hz (220/240V ac, 50Hz).
Transformer output shall be 24 V ac, 1.25 amps. Electronic circuit breaker
shall be 1.25 amps minimum holding. Maximum output per station shall be
24V ac, .5 amp. Maximum operating output to all valves shall be 24 V ac,
1.25 amp (including master valve). Controller shall have two-stage primary
and secondary surge protection to resist damage from power surges and
electrical storms.

call toll free: 800-634-TURF (8873)
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GLIMATE LOGIG™ WEATHER SYSTEM et 1v0-waeess

The weather monitoring system shall be the CLIMATE LOGIC™ series as
manufactured under the Irritrol brand name and installed with compatible
irrigation controllers in accordance with manufacturer's instructions.

Operation: The system shall consist of a remote weather sensor/
transmitter that wirelessly communicates weather information to a
receiver module which is plugged into the irrigation controller. The weather
sensor shall have the capability of detecting the amount of rainfall, set
by the user, which will initiate shutdown of irrigation. The weather sensor
shall also have a device for monitoring solar exposure and another for
air temperature. The weather sensor shall be able to transmit the data
from each of the above devices to the receiver module for processing.
The module shall input the processed information as commands to the
irrigation controller. System capabilities shall include, but not be limited
to, irrigation system shut down because of rain (precipitation level set by
user), irrigation system shut down because of cold weather (temperature
level set by user) and adjusting the irrigation controller's water budget
percentage to the weather data for appropriate running time lengths for
each zone or station. The receiver module shall allow the user to do, but
not be limited to, the following: enter the postal zip code or latitude
for the irrigation site, to select English or Spanish language support, to
select the “dry out” time following system shut down because of rain,

KWIKDIAL &

to select the cold weather shutoff temperature, to set the PIN number
for reception from an optional remote device, to set a water restriction
time, to establish communication with the weather sensor, to observe
the outside air temperature, to observe the percentage of the hottest
month'’s water budget currently in use, to observe the signal indicator
and to bypass the weather sensor. Setup for the system shall require the
controller to be programmed for the hottest time of year for the location
and zones or stations be assigned to Program A. After establishment
of communication between the module and the weather sensor, the
weather sensor must be installed outside where it can receive full sun
and unsheltered rain fall. Wireless signal range shall be a maximum
of 1,000 feet uninterrupted line of sight. Objects or interference may
decrease range. One weather sensor shall be capable of communicating
with multiple receiver modules.

Electrical: The receiver module shall be powered by the controller.
The weather sensor shall be battery powered. Battery shall be easily
accessible for replacement.

Construction: The weather sensor shall be constructed of a polymer suitable
for outdoor mount in full sun. The receiver module shall be so constructed for
weather resistance as to be suitable for indoor or outdoor installation.

Automatic controller(s) shall be the KwikDial Series with (4,6,9 or 12)
stations in indoor (INT) or outdoor (EXT) model(s) as manufactured under
the brand name of Irritrol to be installed or wired in accordance with
manufacturer’s published instructions and applicable local codes.

Operation: Controller shall have automatic, semi-automatic and manual
operation. Controller shall have a 365-day calendar and accommodate
the following types of water day schedules: day-of-the-week watering,
odd or even date watering and any day interval watering from daily (1-
day interval) to as little as once every 31 days. In odd and even day
watering modes, the controller shall allow specific weekdays to be set as
non-watering days (i.e., water on all odd dates but not on Saturdays). The
controller shall have 3 independent programs with a “program stacking”
feature that stores programs for sequential operation to prevent
overlapping program activation. Station capacity shall be one station
valve plus a master valve on at the same time. Programs shall have 3
start times per day each for a total availability of 9 daily start times. Each
station’s watering duration shall be settable, in 1-minute increments,
from zero (station off) up to 240 minutes (4 hours). The water budgeting
feature shall allow percentage adjustments per individual program from
0% program off up to 200% (double the runtime). Controller shall
require neither a battery nor a fuse (to reduce servicing needs) and shall
have a diagnostic circuit breaker to identify and override field wire faults.
Controller shall have a built-in memory to provide a minimum of 24

hours of time keeping and program retention in the absence of AC power.
Controller shall also have electrical surge protection for both input and
output lines. Controller shall have manual operations capable of starting
an “all stations” test run and of turning off the controller. Controller
shall provide terminals for connection to a remotely located rain or soil
moisture sensor system and shall have a sensor bypass switch. Controller
shall be compatible with an optional remote control system under the
same brand name. All programming shall be accomplished by use of a
dial and 4 buttons with a large liquid crystal display (LCD). Controller
shall have multi-language display capabilities (English, Spanish, French,
German and Italian). Controller shall be UL, CUL, CE and C-tick listed.

Construction: Outdoor models shall be enclosed in a weather-resistant
case, with provision for a user-supplied padlock. Outdoor models shall have
an internally mounted transformer that shall supply a 24 V ac output. Indoor
models shall have a plug-in-style transformer and shall output 24V ac.

Electric: Transformer input shall be 120V ac, 60Hz (230/240 V ac, 50Hz
for European and Australian models). Maximum output per station shall
be 0.4 amp. Maximum total output to valves shall be 24 V ac, 0.80 amp
(including master valve). Controller shall have a self-diagnosed electronic
circuit breaker system with valve “short” detection that identifies and
overrides an electrical malfunction of a valve. Controller shall have an
electrical surge protection system to resist damage from power surges and
electrical storms.

visit us at: www.irritrol.com
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The automatic controller shall be Junior DC series with 1 and 4 station
models as manufactured under the Irritrol brand name and installed in
accordance with local codes and manufacturer’s instructions.

Operation: Controller shall be battery-operated, requiring no A.C. power,
and shall have automatic, semiautomatic and manual operational modes.
Two mounting devices shall be provided with each controller: a solenoid
bracket for mounting controller directly on the valve solenoid and a wall-
mount bracket for controller attachment to a flat surface. Because of its
valve-mount option, controller shall be sufficiently waterproof to provide
reliable operation down in a valve box, despite occasional flooding. A
DC, latching solenoids shall be required on any valve to be operated by
controller. Controller shall have two programs with three start times each
and a program stacking feature to prevent operational overlap. Watering
time per station shall be in a range from 0 to 155 minutes settable in
T-minute increments. Controller shall provide two types of watering day

JRMAN"E

selections; 7-day “select day” watering or watering day intervals
for 1 to 14 days. Controller shall have an OFF setting for system shut
down and shall also operate with an optional, normally-closed, wired rain
sensor. Controller shall have a water budgeting feature allowing program
watering time adjustments, in 10% increments, from 10% of set watering
time up to 200%.

Construction: Controller shall be constructed from a durable polymer
with a 0-ring-sealed battery compartment and a flip-down cover to protect
its liquid crystal display and programming buttons.

Electrical: Controller shall require a user-supplied, 9-volt, alkaline battery
for power and its output shall be via DC pulse requiring a DC, latching
solenoid on the valve. Maximum wire length between controller and the
valve shall be from 660" to 960" depending upon wire size. Controller shall
be cULus listed.

Automatic controller(s) shall be JR MAX outdoor (EXT) or indoor models
with 4, 6 or 8 stations as manufactured under the brand name of Irritrol to
be installed according to the manufacturer's published specifications and
applicable electrical codes.

Operation: Controller shall be electronically controlled, have 3
independent watering programs with 3 start times for programs A and B.
Program C has one start time as a regular program. The second start time
for program C converts it to a looping program. The third start sets the
interval of the looping operation. Watering times shall be available from 1
minute to 4 hours. Controller shall have a 365-day calendar for days-of-
the-week, interval and true odd/even date programming. Controller shall

have automatic, semi-automatic and manual modes. Controller shall have
a 9V ac battery backup and a programmable master valve/pump circuit.
Programming shall be accomplished via a 9-position electronic dial with
LEDs and selection buttons with user feedback provided by an LCD.

Construction: Controller shall be enclosed in a temperature-stabilized
ABS plastic case (for indoor installation) and a weather- and UV-resistant,
key-lockable case for outdoor models.

Electric: Transformer input shall be 120 V ac, 60HZ (220 and 240 V
ac, 50HZ). Transformer output shall be 24 V ac, 500 mA and include a
resettable electronic fuse. Maximum output-to-valves shall be 24 V ac, .5
amp. A 9-volt baterry is required even for AC operation.

Automatic controller(s) shall be the MC-E Series with stations 4, 6, 8, 12,
18, 24, 30, 36, 42 or 48 as manufactured under the brand name of Irritrol
to be installed or wired in accordance with manufacturer's published in-
structions and applicable electrical codes.

Operation: Controller shall be electronically controlled and have 8 inde-
pendent watering programs and can run upt o 6 concurrently with each
station’s watering time independently variable from 1 to 59 seconds, in
T-second increments, or 1 minute to 24 hours in 1-minute increments.
Controller shall have watering day options of any-days-of-the-week, Odd
or Even date or day intervals from 1 (water every day) up to 60 (water once
every two months). Each program shall have up to 8 start times available
per water day. Controller shall have a flow sensing feature with the capa-
bility of detecting over flow and unscheduled flow conditions. Controller
shall shut off the valve or normally open master valve upstream of the
unwanted flow event and shall activate an alarm. Controller shall require
station #2 as a remote alarm and normally-open master valve circuit.

Controller shall provide for the connection of a flow sensor as well as an
interrupt sensor and a start sensor. Each program shall have a “looping”
cycle option that shall allow a start time and an end time for the cycle and
a delay between loops.

Controller shall utilize a 2-line, 32-character, backlit, dot matrix display for
clarity of programming. Controller shall have a monthly water budget
program for automatically adjusting the controller's overall watering time
to the user's preset monthly schedule throughout the season. Con-
troller shall have a “password" option to restrict programming access to
authorized users. Controller shall be convertible to respond to the Toro®
brand Sentinel™ central control system. Controller shall have the option
for control of a 2nd master valve. Controller face panel/electronics shall
be backward compatible to the previous MC Plus-B controller cabinet for
upgrades in the field.

Construction: Controller shall be enclosed in a rust-resistant, locking
steel cabinet. Quick disconnect cables to the terminal strip shall be
standard on 18 to 48-station models. Optional pedestal mounts shall be
available (P-2B: for 4 to 12-station models; P-6B: 18 to 48-station models).

Electric: Transformer input shall be 120V ac, 60Hz. Transformer output
shall be 24V ac, 2.08 amps. Maximum output per station shall be 24V
ac, 1.0 amps. Maximum operating output to valves shall be 24V ac, 1.68
amps (including master valve). Controller shall have optimum 2-stage
primary and secondary surge protection.

call toll free: 800-634-TURF (8873)
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Automatic controller(s) shall be IBOC Plus Series with stations (4, 8, or
12) as manufactured under the brand name of Irritrol to be installed or
wired in accordance with manufacturer’s published instructions and appli-
cable electrical codes. Valves installed must be converted from standard AC
solenoid to 24-volt DC latching solenoid (DCL) for Irritrol valves.

Operation: Controller shall be powered by one 6-volt lantern battery
(not included) or solar powered with optional SPC-2. Battery life shall be
a minimum of 1 year. Battery life shall be displayed as a percentage of
total life. Controller shall have 3 independent programs with 8 start times
per program. Controller shall be able to operate up to 12 standard latch-
ing solenoid valves (1 solenoid per station) and 1 master valve/pump start
latching relay. Station times shall be 1 minute to 23 hours 59 minutes,
in 1-minute increments, displayed as hours and minutes. Controller shall
have a 365-day calendar with weekday, interval (1-62), and odd/even
scheduling with automatic leap-year adjustment. Controller shall have the
capability to exclude specific days from the watering schedule when using
odd/even day option. Controller shall have water budgeting (10-200%),

|BOG"300-3V & RGPB PLUS

start-time stacking within program, program looping and station stacking.
Controller shall have programmable (1-10 minutes) test cycle. Operation
will be automatic, semi-automatic and manual operation modes. Manual
cycle shall be programmable from 1 to 99 minutes. Controller shall have
non-volatile memory to retain program data and programmable rain off
(1-30 days). Controller shall have programmable rain sensor hook up
and programmable master valve hook up. Electronic circuit breaker
shall automatically detect short- and open-circuit conditions on station
output. Controller shall have user selectable instruction displayed in either
English or Spanish. Maximum operating pressure shall be 120 psi.

Wire size (Awg) 20 18 16 14 12

Distance (Ft) 400 600 1000 1600

Automatic controllers shall be IBOC300-9V individual valve, battery-pow-
ered controllers as manufactured under the brand name of Irritrol to
be installed in accordance with manufacturer’s published instructions.

Operation: Each controller operates one valve. Controller is manually
programmed or programmed via the Irritrol infrared RCP8 PLUS program-
mer. Run time from 1 minute to 23 hours and 59 minutes can be set
manually as well as a watering interval of every 12 hours, every 24 hours,
every 48 hours or every 7 days. Manual set programs are overridden by
programs set with the RCP8 PLUS. RCP8 PLUS programming sets the
same run time parameters plus the following options: 3 start times per
program are available and watering interval can be set to a 7-day calen-
dar, from 1 to 7 days, or even or odd days. Odd-day programming skips
the 31st day of each month. A program is downloaded via an infrared sig-
nal from the RCP8 PLUS to the IBOC300-9V by setting the IBOC300-9V's
address to correspond to the program number. The controller shall have
an eight (8) program capacity. A successful download is acknowledged
by the IBOC300-9V's three LEDs blinking sequentially. It also is displayed
as successful on the RCP8 PLUS's LCD. The RCP8 PLUS can upload any

RAINSENSOR™S

previously set program in an IBOC300-9V. The upload displays on the
RCP8 PLUS's LCD in a blinking mode. Besides the program upload, the
IBOC300-9V also reports the change state of its battery with four ****
being a fully charged battery down to one * for a battery that needs to
be replaced. The IBOC300-9V's address is also displayed. The program
is retained in an EEPROM that maintains the program for two minutes
without battery power allowing the removal of a battery and replacement
of an active battery. The controller can be installed on the valve adapter in
a vertical or horizontal position.

Construction: The controller's water-resistant encapsulation shall be of
unique resins used in the marine industry. The controller has a low profile
allowing it to fit in almost any valve box. The unique technology includes
a patented low power latching solenoid that is encapsulated with Marine
Industry resins inside the controller. The controller measures 3" L x 2
172" W x 1 1/2" H. The controller operates to 150 psi. Operational tem-
perature range is 35°F to 140°F (1°C to 60°C). The controller weighs 5
1/2 0z. and the battery weights 1 1/2 oz. . The 9V dc water-resistant
battery housing accepts standard 9V dc battery. Battery not supplied.

Rain/Freeze Sensor(s) shall be the RainSensor Series: Wireless RainSensor,
Wireless Rain/Freeze Sensor or Wired RainSensor models as manufac-
tured under the brand name Irritrol.

Operation: The rain and freeze sensor shall use hygroscopic fiber discs
capable of expanding in the presence of moisture. These expanding discs
shall have the capability of triggering a switch that interrupts the com-
mon field wire return or activates the sensor within an irrigation control
product. This “open” circuit prevents scheduled irrigation programs from
initiating until the fiber discs dry and shrink, closing the switch and allow-
ing programmed irrigation schedules to resume. The rain sensor shall have
selectable shut-off points based on inches of rainfall with increments from

'/s" to 3/4". These shut-off points may be adjusted at any time based on
seasonal weather patterns or specific microclimates. The rain sensor shall
be capable of operating with any Irritrol or competitive irrigation control
product that interrupts programmed irrigation cycles utilizing normally
open and normally closed protocol. The rain sensor and combination rain/
freeze sensor shall have the ability to transmit a wireless signal from the
rain or rain/freeze sensor to a receiver module that is wired into the con-
troller. The wireless signal utilizes ultra-high frequency radio and does not
require FCC licensure or notification, but shall be FCC part 15 approved.
The sensor/transmitter shall have the ability to broadcast this signal for a
maximum distance equivalent to a line-of-sight transmission of 300 feet.

visit us at: www.irritrol.com



Construction: The sensor transmitter shall be enclosed in a weather-resistant,
PVC plastic case that is molded with UV inhibitors to prevent color fading and
embrittlement over extended periods of time. The sensor transmitter shall have
an internal and replaceable battery that is capable of operating for a period of
3-5 years. The battery shall be of the common, readily available, non-propri-
etary type. The receiver module operates on a nominal 24 V ac in operating
temperatures from -40 to 120°F consistently. The receiver module shall have
an 18" length of jacketed 22-gauge color-coded wire for various control
product connections. The maximum cable run from a receiver module to a
controller shall not exceed limits specified by governing electrical codes. The
sensor receiver shall also be enclosed in a weather-resistant, PVC plastic case
with a cover of the same material. It shall have the ability to mount directly
outside of a controller, then hard-wire into the controller. The sensor receiver
shall have a removable cover to expose the signal strength reception from
the sensor transmitter, low battery indication of the sensor transmitter, power
on (indicating receiver function), and multi-function bypass button primarily
used to mechanically override the sensor to resume normal irrigation cycles or
manual operation. The sensor receiver shall also have the ability to maintain its
status following loss of power to the receiver unit. It shall also incorporate a
bypass switch that has the ability to reset automatically such that the sensor
receiver cannot be permanently bypassed through operator error.

Performance: The sensor transmitter shall be located outdoors
on a roof gutter, fence or other location that enables adequate RF

GMR-KIT" MAINTENANGE REMOTE

communication between the transmitter and receiver (located directly adja-
cent to an irrigation controller) of a distance not exceeding 300 feet. Re-
ception levels can be confirmed by reviewing the signal strength indica-
tor on the receiver module to confirm proper functionality. Once installed
the rain sensor and rain/freeze sensor shall operate automatically to
interrupt and resume programmed irrigation schedules without any
additional controller programming or human intervention.

The sensor modules shall also have the ability to adjust the nominal
shut-off point in pre-defined increments from '/s" to 3/4". The receiver
module shall be located directly adjacent to the controller, and mounting
directly within metal enclosures may reduce reception quality and correct
operation must be confirmed. The receiver module can be located outdoors;
again in close proximity to the irrigation controller but at a distance no
more than as specified in the appropriate electrical code before voltage
loss will impact product performance and consistency. The rain sensor or
rain/freeze sensor shall have the ability to bypass or manually override
the remote sensor at the receiver module. This module shall also indicate
signal strength reception from the transmitter module as well as indi-
cate when the transmitter battery requires replacement. The rain sensor
shall also have an illuminated Power LED indicating connectivity to the
adjacent control product.

Remote control shall be the CMR-KIT as manufactured under the brand
name rritrol and connected and used in compliance with FCC regulations
and manufacturer’s published instructions.

Operation: Remote control transmitter and receiver shall have an
operating range up to 1.5 miles line-of-sight (LOS) with a typical urban
range up to > mile. The system shall remotely operate and be compatible
with several series of Irritrol brand irrigation controllers for maintenance
and troubleshooting applications. The station operations available shall be,
but not be limited to, turning a controller station on or off, advancing up
or down to operate the adjacent station, pausing and resuming a station’s
operation and starting a 2-minute test run of all stations in sequence. The
remote control system shall be available in an all-in-one kit with carrying
case in addition to each component available separately. The remote shall
be settable up to 999 addresses to prevent interference or “cross talk”

ofi-1 PUMP START RELAY

with other CMR receivers and shall be settable up to 99 stations. The
remote system shall utilize a quick connect/disconnect assembly to allow
the receiver to be easily moved from one controller to another.

Construction: The remote control transmitter and receiver shall be
constructed of a durable polymer and shall be resistant to incidental water
mist and spray though not waterproof. The wall/conduit mount connector
shall include a cover or cap for weather resistance between uses.

Electrical and RF: The VHF remote system shall utilize MURS designated
frequencies with the ability to detect and avoid busy channels. A dual
rate charger shall be connectable to the transmitter to recharge the four
(4) AA size NiMH batteries (not included) while still installed. The receiver
shall be powered by the controller to which it is connected and shall
draw <75mA, AC. The system's modulation shall be FM.

Pump Start Relay shall be model SR-1 as manufactured under the brand
name Irritrol to be installed according to national and local electrical
codes and the manufacturer's published specifications.

Operation: The pump start relay shall provide contacts for both the
low-voltage switching power (24V ac to 30V ac Maximum) from the
irrigation controller and for the through-put of the main power for the
pump or other electrical device (not to exceed the electrical ratings of
the contacts).

Construction: The Pump Start Relay shall be housed in a weather-
resistant case that provides space within for the low-voltage (switching)

and high voltage (power throughput) wire connections. The case shall be
key-lockable for vandal resistance and for electrical safety.

Electrical: The Pump Start Relay’s power throughput contact ratings
shall be

1 HP at 120V ac, 1 Phase or 2 HP at 250V ac, 1 Phase.. At 250V ac,
the maximum rating shall be 20A. The Pump Start Relay’s coil rating for
the low voltage (switching) control shall be 24V ac, 3VA. Coil operating
requirements shall be a minimum of 19V ac to a maximum of 30V ac. Coil
draw shall be approximately 0.1A

call toll free: 800-634-TURF (8873)
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Solar Power Converter(s) shall be model SPC-2 as manufactured for Irritrol.

Operation: Converter shall be able to convert all style IBOC and IBOC
Plus controllers to solar power.

Construction: Converter shall include vandal-resistant Duravolt™ solar
electric module. Converter shall have fully self-contained design to elimi-
nate the need for lantern battery. Solar to load ratio shall be 6-to-1 to
provide full power to IBOC Plus with just two hours of direct sunlight per
day. Solar amp/hours per day shall be 600mAh, typical. Load amp/hours
per day shall be 100mAh, typical. Converter shall be able to be remote
mounted up to 80 feet away from IBOC Plus.

PROMAK" REMOTE

Distance (Ft) 30 50 80

Converter shall have a two-piece design that uses allen bolts and gaskets
to ensure water-resistant and vandal-resistant installation. Design shall
be maintenance free and include an internal maintenance-free, gel cell
battery with a 3-year life expectancy.

Remote Control System shall be the Pro Max™ Series as manufactured
under the brand name Irritrol.

The remote system shall be compatible for use with any manufacturers’
24 volt controller, have a compact transmitter with belt clip, Auto-up
or Auto-down operation, independent control of master valve and/
or pump, single or multi-station on control capability, timed station
operation selectable from 1to 60 minutes, communication and control
of up to 999 individual receivers from a single transmitter, program
ON/OFF capability when used with the RME Sentar, RME Hawk, or
Evolution DX2 controllers and shall have a small, compact receiver for
permanent internal mount in the controller, capability to detect and
protect against field wiring short circuits and provide an audible alert,
automatically reset circuit breakers and require no fuses, have a built-
in safety default in its receiver to automatically turn station off after
60 minutes, provide audible transmitter and receiver tones to verify
proper operation, include “power miser” circuitry in transmitter to

ofNTAR Il

eliminate down time for battery recharging and instead have a single,
easily replaceable, widely available, lithium battery and shall provide
audible alarm for low power alert.

Construction: The remote system shall have mechanisms to reduce
interference and insure reliable communication and shall be of all-metal,
water-and mud-resistant construction with shock absorbing bumpers and
shall be available in a hard cover carrying case.

Electrical:

Input Power

e Receiver, 22-32 V ac, 50/60 Hz

e Universal adapter, 22-32 V ac, 50/60 Hz

e Transmitter, 6 volt lithium battery (user replaceable)

Output Power

e Receiver/Universal adapter, 24 V ac, 1.5 amps maximum total output
(36VA), T amp per station or mastervalve/pump

Automatic controller(s) shall be the SENTAR I Series with stations 6, 12,
18 ,24, 30 or 36 as manufactured under the brand name Irritrol and
installed according to the manufactured published specifications and
applicable electrical codes.

Operation: Flow Sensing allows for total flow control and break
detection (requires flow sensor), Cycle and Soak to eliminate runoff and
conserve water and four (4) completely independent programs with five (5)
start times, for a total of 20 possible start times per day. Watering times
shall allow each station to be set from 1 minute to 9 hrs 59 minutes
in 1 minute increments. “Quick Stations” to allow rapid programming of
a block of stations with the same watering time and Water Days for each
program based on a seven day week or a skip-by-day routine allowing a
program to skip from 1 to 30 days between watering. Programmable rain
shut down to allow the selection of the number of days the controller will
stay off (in rain shut down mode) before it goes back into the automatic
mode. A “real time" clock to hold the actual time during power outages
without batteries. A non-volatile memory shall hold the program(s)
indefinitely during power outages or seasonal shutdown. The Review
feature brings all the information for a given program (s) to the displays

with simple push of the Review Button. Multiple displays shall provide a
simple way of programming and information recall. A manually activated
system check/syringe cycle shall sequentially run stations for a user
selectable time from 1 minute to 9 minutes. A manually activated program
cycle shall run a program independent of its programmed start time and
water days. A manually activated station cycle shall run a single station
for a selected time. A built-in remote control jack shall be compatible with
Rain Master Remotes. Automatic field wire fault detection shall enable
the controller to sense a short in the field wire and instantly turn off that
station, report the fault and move to the next programmed station. A
Rain Switch (auto-off) shall turn off all stations without disturbing the
program(s). A percentage key shall allow the user to increase or decrease
all station run times on a percentage basis in 1% increments from 0% to
300% by program.

Construction:

e Heavy-duty 18-gauge jet coat, powder coated steel enclosure for
outdoor or indoor use.
e Two convenient sized enclosures for easy installation of field wires.

e Qutdoor pedestal mount available for all models.
e Comes with a limited 5-year warranty.

visit us at: www.irritrol.com



Electric:

 Models are available for 120V ac, 50/60 Hz or 220/240V ac 50/60 Hz power.

e Extra heavy--duty lightning and surge-protected models available for
areas where lightning is a concern.

e UL and C-UL listed

Setup Operation:

The following features can be easily selected or reconfigured by a single
push of a button (SETUP key):

® Programmable master valve/pump allows the master valve or pump to
go on by program.

* Programmable stacking or no stacking of programs selects programs to run
one after the other (Stack Mode) or at the same time (No Stack Mode).

RAIN MASTER" EAGLE

e Programmable timer delay between stations establishes a time delay
from 1 second to 256 seconds (4 minutes 16 seconds) to allow
slow-closing valves to completely shut off.

e Programmable security code allows entry of a 1 - 4 digit number as a
security code to prevent access by unauthorized personnel.

e Programmable sensor to enable or disable sensor operation for each program.
e Programmable alarm to either enable or disable an audible alarm in
the event of a field wire fault.

Electrical Specifications:
* |nput power required: 105-130V ac, 50/60 Hz, .5 amp maximum, .1 amp idle
e Qutput power: 24V ac, 1.5 amps maximum total output (36VA) 1 amp

Automatic controller(s) shall be the Rain Master Eagle series with
6,12,18,24,30 or 36 stations as manufactured under the brand name
Irritrol and installed and wired in accordance with manufacturer’s
specifications and applicable electrical codes.

Operation: Controller shall be electronically controlled and shall have
four (4) independent irrigation programs, with five (5) selectable start
times, for a total of 20 possible irrigation cycles per day. Runtime(s) for
each station can be set from 1 minute to 9 hrs 59 minutes per station
in one-minute increments. Quick Station(s) programming to allow rapid
programming of an entire block of stations, with the same runtime. Water
days for each program can be based on a seven-day cycle or a skip-by-day
cycle which allows a program to skip from 1 to 30 days between watering
cycles or set for ODD/EVEN calendar dates. Manually activated system
check/syringe cycle to sequentially run each station for a user selectable
time with a range from one minute up to nine minutes. Manually activated
program cycle to execute a program independently of its programmed
start time and water days. Manually activated station cycle to operate a
single station for a selectable time from 1 minute to 9 hours 59 minutes.
Programmable master valve to utilize and control a master valve on a per
program basis. Configurable master valve type to select either a normally
open master valve or a normally closed master valve. Programmable pump
independent of the master valve on a per program basis. Programmable
stacking (non-overlap) or non-stacking (overlapping) operation of the
programs. Programmable delay time between stations selectable from 0
to 255 seconds (4 minutes 15 seconds) to allow for complete shut off
slow closing valves before the next valve turns on.

Controller's water conservation features shall include flow sensing, flow
condition alerts and control. Controller shall be connectable to a Rain
Master flow sensor or other flow sensor device. Evapotranspiration
(ET) based scheduling, percentage adjustment (from 0 to 300% in
1% increments) per program to allow an increase or decrease of all
station runtimes. Programmable rain delay (1-7 days) to delay the start
of irrigation after a rain storm. After the delay period the controller
shall return to the automatic mode of operation. Manual Rain Switch
(Automatic Watering — No Watering) for quickly turning off all irrigation
(with ‘RAIN OFF" displayed) without disturbing the stored program(s).
Connectivity for any one of the following: rain, moisture, or freeze sensor
device with per program response to the sensor allowing non-irrigation
programs to execute independent of this device. Selectable cycle and soak
irrigation programming or conventional programming on a per-program

basis. Programmable cycle runtime, max cycle time, and soak time on a per
station basis with total program run time display. Automatic minimization
of the water window by intelligently scheduling station starts when other
stations are satisfying their soak time. Controller supports quick station
programming in the cycle and soak programming mode. The controller
considers all soak delays, optimized program features, water budget
percentage and inter-station delays. Re-calculated station run times are
executed to the nearest second. Programmable controller security access
code to prevent unauthorized use or modifications to be made of the
controller's programs. Review key to display all program parameters on a
per program basis.

The controller shall have: Diagnostic circuit breaker with automatic
field wire fault detection enables the controller to sense a short in the
field wire, instantly turn off that station, sound an alert and advance to
the next station in the program. Built-in self-test program for internal
circuitry. Non-volatile memory to retain the program(s) information during
power outages. A “real time" clock with non-volatile backup to maintain
the actual date and time during power outages. “Brown out” protection
circuitry to automatically monitor and reset on-board microprocessor
during low power or error conditions. Program Resume function preserves
the original water window while ensuring that program starts are not lost
during power outages.

Other features shall include the ability to connect to a Rain Master
“communications card” (iCentral) to provide Internet connectivity and
shall interface with the optional Rain Master Weather Station for direct
ET measurements. Built-in remote control capability shall be provided for
compatibility with all Rain Master remote control systems.

Construction: Controller shall have a variety of enclosure options
including: standard cold rolled steel enclosure with power coat paint,
extended size cold rolled steel enclosure with station screw terminals,
extended size stainless steel enclosure with station screw terminals. All
extended size enclosures are available with optional heavy-duty lightning
protection.

6.0 electrical specifications:

e Input power: 105-130V ac, 50/60 Hz, > Ampere maximum, 0.1 ampere idle

e Qutput power: 24V ac, 1.5 amperes maximum total output or 36V ac
maximum total output, 1.0 amp per station or master valve

e UL, C-UL, and FCC approved.

e [imited 5-year warranty.

call toll free: 800-634-TURF (8873)
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RAIN MASTER" TWIGE 2-WIRE

Automatic controller(s) shall be the Rain Master Eagle or Sentar Il Two-
Wire series as manufactured under the Irritrol brand name and to be
installed and connected in accordance with manufacturer's published
instructions and applicable codes.

Operation: Controller(s) basic operation, programming capability and
features for water conservation, convenience, system diagnostics and
fault detection, flow sensing and management, Evapotranspiration (E.T)
interactivity, agency listings and available options shall be similar to the
standard, Rain Master Eagle or Sentar Il Controller Series.

“TWICE™" (TWO-WIRE) capabilities: Controller shall utilize a two-
wire connection path to decoders for connection to the system's valves.
The two-wire path shall support a variety of connectivity configurations
including: single path, dual path, loop, and grid configurations, and its
combinations thereof. The communications along the two-wire path shall
be bi-directional between the controller and each decoder. The TWICE
interface module shall confirm station ON commands by receiving an
appropriate response from the corresponding station decoder. Station
decoders shall monitor the electrical current at any solenoid and report
any short or open circuit back to the TWICE interface module. The TWICE
interface module shall display diagnostic error conditions to the operator.
These diagnostic errors shall include: E1 - No station decoder found
(cannot communicate from the TWICE module to the designated station
decoder) , E2 - Short circuit on the two wire path, E3 - Open circuit of a
station solenoid, E4 - Over current due to shorted solenoid, E5 - Station
decoder communication error, E6 - High temperature shutdown and E7
— Decoder Programming Failure.

2400/26002

The TWICE Interface module shall allow the user to program the station
number into any decoder, to read and display the station number which has
been programmed into any decoder, to test the entire two-wire network
of decoders and report any error(s) status back to the operator. Errors
shall be reported with appropriate error codes as well as with a STATUS
diagnostic LED. The TWICE interface shall allow the user to test any single
station for proper operation. Any error condition shall be reported in the
display. When the station test is successful, the display shall report the
firmware version of the decoder followed by the electrical current drawn
by the solenoid. The TWICE interface module shall automatically display
the STATUS of each valve via a diagnostic LED when operating in the
AUTO mode. Stations that are irrigating properly (communicating with
the appropriate decoder and having a nominal electrical current draw on
it's solenoid) will illuminate the STATUS led with a green color. Otherwise
the station has an error and will illuminate the STATUS led with a red
color. When no irrigation stations are on, the display will display any
station(s) which may have had an error condition. The display will rotate
with erred stations until the operator clears them.

Station decoders shall be available in 1, 2 and 4 output varieties. The
TWICE interface module shall allow for a maximum of 36 stations plus
one master valve. The maximum distance from the controller to any
decoder shall be limited to 5,000 feet. This distance assumes usage of
Rain Master's two-wire 14 (AWG) gauge cable, RMIS Part No. TW-CAB-14. The
maximum distance for the two-wire loop configuration shall not exceed
10,000 feet. The maximum distance between any lightning arrestors/
ground rods shall be no more than 600 feet.

Valve(s) shall be 2400/2600 Series 1" electric globe/angle models as
manufactured under the brand name of Irritrol or approved equal.

Construction: Valve shall be constructed of heavy-duty, corrosion- and
UV-resistant PVC, glass-filled polypropylene and stainless steel material.
Valve shall be available in female NPT, slip x slip, male x male and male
x barb configurations. Design of valve shall be high flow, low friction loss
and shall include optional flow control for precise flow adjustment and
manual shut-off. Valve shall have debris-tolerant design to accom-
modate dirty water conditions. Valve shall have a manual external
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and internal bleed capability. Valve shall have a rugged double-beaded
Santoprene® diaphragm. Valve shall have a Buna-N valve seat seal.
Valve shall be serviceable without needing to be removed from system.
Valve shall be powered by a 24 V ac encapsulated solenoid, .4 amp
inrush and .2 amp holding.

Operation: Valve shall have a working pressure range from 10 psi
minimum to 150 psi maximum and a flow range from .25 to 30 GPM.

Valve(s) shall be 205 Series 1" electric globe models as manufac-
tured under the brand name of Irritrol or approved equal.

Construction: Valve body shall be constructed of corrosion- and
UV-resistant PVC material. Valve shall be available in NPT or welded
slip configuration. Design of valve shall be high flow, low friction
loss and shall include optional flow control for precise flow adjust-
ment and manual shut-off. Valve shall have debris-tolerant design
to accommodate dirty water conditions. Valve shall have a manual
external bleed and removable tamper-resistant flow control

handle. Valve shall have a nylon-reinforced Buna-N diaphragm.
Valve shall have a Buna-N valve seat seal. Valve shall be serviceable
without needing to be removed from system. Valve shall be
powered by a 24 V ac encapsulated solenoid, .4 amp inrush and
.2 amp holding.

Operation: Valve shall have a working pressure range from 10
psi minimum to 150 psi maximum and a flow range from .25 to 30
GPM.

visit us at: www.irritrol.com
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Valve(s) shall be 2500 Series 1" electric globe models as manufactured
under the brand name of Irritrol or approved equal.

Construction: Valve body shall be constructed of corrosion- and UV-
resistant PVC material. Valve shall be available in NPT or welded slip
configuration. Design of valve shall be high flow, low friction loss and
shall include optional flow control for precise flow adjustment and
manual shut off. Valve shall have debris-tolerant, floating metering
system design to accommodate dirty water conditions. Valve shall have
internal and external bleed for manual operation and flushing. Valve
shall have a removable tamper-resistant flow control handle. Valve

2100PRS MANUAL

shall have a stainless steel metering system. Valve shall have a rugged,
double-beaded Santoprene® diaphragm. Valve shall have a Buna-N
valve seat seal. Valve shall have a positive self aligning bonnet with
captured screws. Valve shall have a high-strength, ribbed bonnet. Valve
shall be serviceable without needing to be removed from system. Valve
shall be powered by a 24V ac encapsulated solenoid, .4 amp inrush and
.2 amp holding.

Operation: Valve shall have a working pressure range from 10 psi
minimum to 150 psi maximum and a flow range from 0.25 to 30 GPM.

Manual valve(s) shall be 2700 PR Series 3/4" or 1" models as manu-
factured under the brand name of Irritrol or approved equal. Valve shall
meet ASSE, IAPMO, CSA and City of Los Angeles standards.

Construction: Valve body shall be constructed of corrosion- and
UV-resistant PVC material. Valve shall have a convenient manual control

2100DPR  AnT-SIPHON

handle and a non-rotating Buna-N shut-off seal for longer life. Valve
shall have contamination guard to protect valve stem threads.

Operation: Valve shall have a working pressure range from 10 psi minimum
to 150 psi maximum and a flow range from .25 GPM to 30 GPM.

Anti-siphon valve(s) shall be 2700 DPR Series 3/4" or 1" models as
manufactured under the brand name of Irritrol or approved equal. Valve
shall meet ASSE, IAPMO, CSA and City of Los Angeles listing standards.

Construction: Valve body shall be constructed of corrosion- and UV-
resistant PVC material. Valve shall have gravity-type anti-siphon poppet.
Valve shall have a hand-tight pipe thread connection. Valve shall have
internal and external bleed for manual operation and flushing. Valve
shall have a tamper-resistant flow control to adjust downstream flow or
for manual shut-off. Valve shall be electric H-body atmospheric Vacuum

2100RPR £ ANTI-SIPHON

breaker. Valve shall have threaded bonnet assembly for quick installation
and servicing. Valve shall have a stainless steel metering system. Valve
shall have a rugged, double-beaded Santoprene® diaphragm. Valve shall
have a Buna-N valve seat seal. Valve shall be powered by a 24 V ac
encapsulated solenoid, .4 amp inrush and .2 amp holding.

Operation: Valve shall have a working pressure range from 10 psi mini-
mum to 150 psi maximum and a flow range from .25 to 30 GPM. Valves
shall be mounted above ground at least 6" above highest sprinkler head
(or mounted to meet local codes).

Anti-siphon valve(s) shall be 2700 APR Series 3/4" or 1" models as
manufactured under the brand name of Irritrol or approved equal. Valve
shall meet ASSE, IAPMO, CSA and City of Los Angeles listing standards.

Construction: Valve body shall be constructed of corrosion- and UV-
resistant PVC material. Valve shall have gravity-type anti-siphon poppet.
Valve shall have a hand-tight pipe thread connection. Valve shall have
internal and external bleed for manual operation and flushing. Valve
shall have heavy duty flow control to adjust downstream flow or for
manual shutoff. Valve shall be electric H-body atmospheric vacuum
breaker. Valve shall have a stainless steel metering system. Valve shall
have a rugged, double-beaded Santoprene® diaphragm. Valve shall

have a Buna-N valve seat seal. Valve shall have a positive self aligning
bonnet with captured screws. Valve shall have all stainless steel hardware
and spring. Valve shall be powered by a 24 V ac encapsulated solenoid,
.4 amp inrush and .2 amp holding. Valve shall have debris tolerant floating
metering system design to accommodate dirty water conditions. Valve shall
have a removable tamper-resistant flow control handle. Valve shall have cap-
tive screws.

Operation: Valve shall have a working pressure range from 10 psi
minimum to 150 psi maximum and a flow range from .25 GPM to 30 GPM.
Valves shall be mounted above ground at least 6" above highest sprinkler
head (or mounted to meet local codes).

call toll free: 800-634-TURF (8873)
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SIIAZE ANTI-SIPHON

Anti-siphon valve(s) shall be 311A Series 3/4" or 1" models as manufac-
tured under the brand name of Irritrol or approved equal. Valve shall meet
IAPMO-UPC listing standards.

Construction: Valve body shall be constructed of PVC material with
stainless steel hardware and spring. Valve shall have a gravity-type anti-
siphon poppet with a polypropylene float. Valve shall have internal and
external bleed for manual operation and flushing. Valve shall have flow
control for precise flow adjustment and manual shut-off. Valve shall be
electric H-body atmospheric Vacuum breaker. Valve shall have a double-
beaded nylon-reinforced Buna-N diaphragm. Valve shall have a Buna-N
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valve seat seal. Valve shall have a self-cleaning and externally removable
metering system. Metering system shall be stainless steel. Electric adapter
portion of the valve shall be constructed of glass-filled nylon with molded
brass inserts in the body for attachment of the bonnet with stainless steel
three-way screws. Valve shall be powered by a 24 V ac encapsulated so-
lenoid, .4 amp inrush and .2 amp holding.

Operation: Valve shall have a working pressure range from 10 psi
minimum to 150 psi maximum and a recommended flow range from 1
to 30 GPM. Valves shall be mounted above ground at least 6" above
highest sprinkler head (or mounted to meet local codes).

Valve(s) shall be 200B Series 1", 11/2" or 2" electric globe/angle models
as manufactured under the brand name of Irritrol or approved equal.

Construction: Valve body shall be constructed of corrosion- and UV-
resistant PVC material with all stainless steel hardware and spring. Valve
shall have internal and external bleed for manual operation and flushing.
Valve shall have a high-strength, ribbed bonnet and bottom inlet. Valve
shall have a heavy-duty double-beaded diaphragm. Valve shall have a
Buna-N valve seat seal. Valve shall be easily serviced without needing to
be removed from the system. Valve shall be powered by a 24 V ac sole-
noid with a captive plunger, .4 amp inrush, and .2 amp holding.

J00E ULTRAROW

Operation: Valve shall have a working pressure range from 20 psi
minimum to 150 psi maximum. Valve shall have a recommended flow
range from 5 to 120 GPM depending on valve size.

Pressure Regulation (OmniReg™ Modular Option): Outlet pressure
regulating range shall be from 5 to 100 psi or 5 to 30 psi dependent
on the regulator option. Valve shall have self-modulating type pressure
regulator that maintains constant downstream pressure and be accurate
to within +3 psi of pressure setting. Inlet pressure shall be 10 psi greater
than desired outlet pressure. Valve shall have an internal bleed for manual
operation in pressure regulation mode. Valve shall be able to be installed
in any position.

Valve(s) shall be 700 Series (UltraFlow) 3", 1", 112" or 2" electric
globe models as manufactured under the brand name of Irritrol or
approved equal.

Construction: Valve body and bonnet shall be constructed of glass-rein-
forced nylon, with stainless steel hardware and spring. Valve shall have a
slow-closing design to prevent water hammer. Valve shall have manual oper-
ation with internal bleed. Valve shall have a self-flushing, 150-mesh stainless
steel control-water filter. Valve shall have a straight-through flow path that
results in low pressure loss. A solid brass flow control stem shall be standard.
Except 3" model, valve shall have a nylon-reinforced double-beaded Buna-
N diaphragm. Valve shall have a Buna-N valve seat seal. Body shall have
molded brass inserts for positive bonnet attachment.

Operation: Valve shall have a working pressure range from 10 to 150
psi and include screen and flow control. Valve shall have a flow range of
.1to 180 GPM depending on valve size.

Pressure Regulation (OmniReg™ Modular Option): Outlet pressure
regulating range shall be from 5 to 100 psi or 5 to 30 psi dependent
on the regulator option. Valve shall have self-modulating type
pressure regulator that maintains constant downstream pressure and
be accurate to within +3 psi of pressure setting. Inlet pressure shall
be 10 psi greater than desired outlet pressure. Valve shall have
an internal bleed for manual operation in pressure regulation mode.
Valve shall be able to be installed in any position.

visit us at: www.irritrol.com



100 E GENTURY-PLUS

Valve(s) shall be 100 Series (Century PLUS) 1", 1%2", 2" or 3" electric
globe/angle models as manufactured under the brand name of Irritrol
or approved equal.

Construction: Valve body shall be of glass-reinforced nylon for superior
high temperature and high-pressure strength and shall not be affected by
rust or electrolysis. Plug shall be provided for globe or angle configuration
sealed with a positive O-ring. Valve shall have slow-closing design to pre-
vent water hammer. Valve shall have electric or manual operation. Manual
operation shall have an internal and external bleed. Internal bleed shall
have a solenoid bleed lever. External bleed shall be present for flushing.
Valve shall have a flow control for downstream flow adjustment and/or
manual closing. Valve shall have a nylon-reinforced double-beaded
Buna-N diaphragm. Valve shall have a Buna-N valve seat seal. Valve shall
have a self-cleaning externally removable metering system. Valve shall be
serviceable without needing to be removed from the system. Body shall
have molded brass studs anchored for positive bonnet attachment. 2"
and 3" models shall have a brass control stem. Valve shall be powered by a
24V ac captive plunger solenoid, .4 amp inrush and .2 amp holding.

Operation: Valve shall have a working pressure range from 10 psi
minimum to 200 psi maximum and a flow range from 5 to 300 GPM
depending on valve size.

100-SE CENTURY-PLUS (SeRuBBER)

Anti-contamination (102 models): Valve shall be electric globe/angle
with external control-water filter and three-way solenoids. Valve shall
have non-continuous metering system for dirty or effluent water
applications. Valve shall have a small exchange of control water to al-
low for minimum filter capacity. Valve shall have externally-serviceable,
150-mesh control-water filter. Valve shall have selectable normally open
or normally closed operation (factory set at normally closed). Working
pressure range shall be 10 to 100 psi. Not compatible with E2003 DC
latching solenoid.

Pressure Regulation (OmniReg™ Modular Option): Outlet pressure regulating
range shall be from 5 to 100 psi or 5 to 30 psi dependent on the regulator op-
tion. Valve shall have self-modulating type pressure regulator that maintains
constant downstream pressure and be accurate to within +3 psi of pressure
setting. Inlet pressure shall be 10 psi greater than desired outlet pressure.
Valve shall have an internal bleed for manual operation in pressure regulation
mode. Valve shall be able to be installed in any position. Not compatible
with E2003 DC latching solenoid.

Valve(s) shall be 100-S Series (Century PLUS) Scrubber 1", 172", 2" or
3" electric globe/angle models as manufactured under the brand name
of Irritrol or approved equal.

Construction: Valve body shall be of glass-reinforced nylon for superior
high temperature and high-pressure strength and shall not be affected by
rust or electrolysis. Plug shall be provided for globe or angle configuration
sealed with a positive O-ring. Valve shall have slow-closing design to pre-
vent water hammer. Valve shall have electric or manual operation. Manual
operation shall have an internal and external bleed. Internal bleed shall
have a solenoid bleed lever. External bleed shall be present for flushing.
Valve shall have a flow control for downstream flow adjustment and/or
manual closing. Valve shall have a nylon-reinforced EPDM diaphragm.
Valve shall have a EPDM valve seat seal. Valve shall have a patent-pend-
ing continuous scrubbing mechanism actively remove dirt, algae, and
other particles from the filtration area accompany with a self-cleaning
externally removable metering system. Valve shall have a self-cleaning
externally removable metering system. Valve shall be serviceable with-
out needing to be removed from the system. Body shall have molded
brass studs anchored for positive bonnet attachment. 2" and 3" models
shall have a brass control stem. Valve shall be powered by a 24 V ac captive
plunger solenoid, .4 amp inrush and .2 amp holding.

Operation: Valve shall have a working pressure range from 10 psi
minimum to 220 psi maximum and a flow range from 5 to 300 GPM
depending on valve size.

Anti-contamination (102 models): Valve shall be electric globe/angle
with external control-water filter and three-way solenoids. Valve shall
have non-continuous metering system for dirty or effluent water
applications. Valve shall have a small exchange of control water to allow for
minimum filter capacity. Valve shall have externally-serviceable, 150-mesh
control-water filter. Valve shall have selectable normally open
or normally closed operation (factory set at normally closed). Working
pressure range shall be 10 to 100 psi. Not compatible with E2003 DC
latching solenoid.

Pressure Regulation (OmniReg™ Modular Option): Outlet pressure regulating
range shall be from 5 to 100 psi or 5 to 30 psi dependent on the regulator
option. Valve shall have self-modulating type pressure regulator that maintains
constant downstream pressure and be accurate to within +3 psi of pressure
setting. Inlet pressure shall be 10 psi greater than desired outlet pressure.
Valve shall have an internal bleed for manual operation in pressure regulation
mode. Valve shall be able to be installed in any position. Not compatible
with E2003 DC latching solenoid.

call toll free: 800-634-TURF (8873)
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DRIP ZONE VALVE KITS

Drip Zone Valve Kit(s) for drip irrigation zones shall include a 2700 Se-
ries, 2500 Series or 700 Series valve as manufactured under the brand
name of Irritrol or approved equal. The kit shall also include a Y-filter
and pressure regulator to meet the flow requirements of the zone.

Construction: 2700/2500 Series: Valve body shall be construct-
ed of corrosion- and UV-resistant PVC material. Valve shall have a
gravity-type anti-siphon poppet (2700 Series only). Valve shall have
a hand-tight pipe thread connection. Valve shall have internal and
external bleed for manual operation and flushing. Valve shall have
heavy-duty flow control to adjust downstream flow or for manual shutoff.
Valve shall be electric H-body atmospheric vacuum breaker (2700 Se-
ries only). Valve shall have a full stainless steel metering system. Valve
shall have a rugged, double-beaded Santoprene® diaphragm. Valve
shall have a Buna-N valve seat seal. Valve shall have a positive self
aligning bonnet with captured screws. Valve shall have all stainless steel
hardware and spring. Valve shall be powered by a 24 V ac encapsulated
solenoid, .4 amp inrush and .2 amp holding. Valve shall have debris
tolerant floating metering system design to accommodate dirty water
conditions. Valve shall have a removable tamper-resistant flow control
handle. Valve shall have captive screws. 700 Series: Valve body
and bonnet shall be constructed of glass-reinforced nylon, with stain-
less steel hardware and spring. Valve shall have a slow-closing design
to prevent water hammer. Valve shall have manual operation with
internal bleed. Valve shall have a self-flushing, 150-mesh stain-
less steel control-water filter. Valve shall have a straight-through flow
path that results in low pressure loss. A solid brass flow control stem
shall be standard. Except %" model, valve shall have a nylon-rein-

H30R=

forced double-beaded Buna-N diaphragm. Valve shall have a Buna-N
seat seal. Body shall have molded brass inserts for positive bonnet
attachment. Y- Filter: Y-filter body and cap shall be constructed
of nylon. Y-filter locking ring shall be constructed of glass-reinforced
nylon. Y-filter O-Ring shall be constructed of Buna-N. Y-filter screen
shall be constructed of 150-mesh stainless steel. The mesh screen
shall be serviceable for cleaning purposes by unscrewing the cap from
the body and removing the filter element. The 34" body shall have a 34"
male-threaded inlet and outlet. Pressure Regulator: The pressure
regulator shall have a 3" female-threaded inlet and a %" female-
threaded outlet.

Operation: 2700/2500 Series: Valve shall have a working pres-
sure range from 10 psi — 150 psi and a flow range from .25 — 30
GPM. Valve (anti-siphon models only) shall be mounted above ground
at least 6" above highest sprinkler head (or mounted to meet local
codes). 700 Series: Valve shall have a working pressure range from
10— 150 psi and a flow range from .1 — 180 GPM depending on valve
size. Y-Filter: Y-filter shall have a recommended pressure range
from 5 — 142 psi. The filter shall have a flow rate of 5 — 80 GPM.
Pressure Regulator: The pressure regulator shall have a preset
outlet pressure of 25 psi. The low-flow pressure regulator model shall
have a flow range of .1 — 8 GPM. The medium-flow pressure regulator
shall have a flow range of 2 — 20 GPM. The pressure regulator shall
always be installed downstream from all shut-off valves.

Rotors shall be 430R gear-driven models as manufactured under the
name of Irritrol or approved equal.

Construction: The sprinkler shall be of gear-driven rotor type, capable
of covering a ___foot radius at ____ psi with a discharge rate of _____
GPM. Each sprinkler shall be shipped with a nozzle tree consisting of 5
nozzles. The nozzles shall be identified as .75 through 3.0. The nozzles
shall be interchangeable. Use of the enclosed tool shall prevent damage
to the nozzle when extracting. The nozzles shall discharge between 0.8
GPM and 3.4 GPM, depending on nozzle size and pressure at the base of
the nozzle. The sprinkler shall have a radius adjustment screw capable
of reducing the radius by up to 25%.

Performance: The sprinkler shall be fully adjustable from 40° to 360°.
The sprinkler shall be adjustable in both dry and wet conditions.
Adjustment shall be accomplished by inserting the 430R key (or standard
screwdriver) into the arc adjustment slot and turning until the desired arc
is reached. The sprinkler shall have a pop-up height of 4". The sprinkler
shall have a 2" NPT inlet. The sprinkler shall be serviceable from the top
by unscrewing the cap and removing the internal assembly. The internals
shall be removable as one unit capable of being disassembled to the riser
and various parts attached to the riser assembly.

visit us at: www.irritrol.com
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Rotors shall be 450R gear-driven models as manufactured under the
name of Irritrol or approved equal.

Construction: The sprinkler shall be of gear-driven rotor type, capable
of covering a ___ foot radius at _____ psi with a discharge rate of ___
_GPM. Each sprinkler shall be shipped with a nozzle tree consisting of
13 nozzles (9 standard and 4 low angle; one nozzle may be shipped in
the sprinkler). The nozzles shall be identified as .50 through 8 and 1.0
LA through 6.0 LA on the face of the nozzle. The nozzles shall be inter-
changeable. Use of the enclosed tool shall prevent damage to the nozzle
when extracting. The nozzles shall discharge between 0.5 GPM and 10.0
GPM, depending on nozzle size and pressure at the base of the nozzle.

The sprinkler shall have a radius adjustment screw capable of reducing the
radius by up to 25%.

Performance: The sprinkler shall be fully adjustable from 40° to 360°.
The sprinkler shall be adjustable in both dry and wet conditions. Adjust-
ment shall be accomplished by inserting the 450R key into the arc adjust-
ment slot and turning until the desired arc is reached. The sprinkler shall
have a pop-up height of 4”. The sprinkler shall have a %" NPT inlet. The
sprinkler shall be serviceable from the top by unscrewing the cap and
removing the internal assembly. The internals shall be removable as one
unit capable of being disassembled to the riser and various parts attached
to the riser assembly.

Rotors shall be 550R gear-driven models as manufactured under the
name of Irritrol or approved equal.

Construction: The sprinkler shall be of gear-driven rotor type, capable
of covering a ___ foot radius at ____ psi with a discharge rate of __
__GPM. Each sprinkler shall be shipped with a nozzle tree consisting
of 12 nozzles (8 standard and 4 low angle; one nozzle may be shipped
in the sprinkler). The nozzles shall be identified as 1.5 through 8 and
1.0 LA through 3.0 LA on the face of the nozzle. The nozzles shall be
interchangeable. Use of the enclosed tool shall prevent damage to the
nozzle when extracting. The nozzles shall discharge between 0.76 GPM
and 9.63 GPM, depending on nozzle size and pressure at the base of
the nozzle. The sprinkler shall have a radius adjustment screw capable of
reducing the radius by up to 25%.

PLATINUM SPORT

Performance: The sprinkler shall be fully adjustable from 40° to 360°. The
sprinkler shall be adjustable in both dry and wet conditions. Adjustment shall
be accomplished by inserting the 550R key (or standard screwdriver) into the
arc adjustment slot and turning until the desired arc is reached. The sprinkler
shall have a pop-up height of 5”. The sprinkler shall have a %" NPT inlet.
The sprinkler shall be serviceable from the top by unscrewing the cap and
removing the internal assembly. The internals shall be removable as one unit
capable of being disassembled to the riser and various parts attached to the
riser assembly. An optional check valve feature, capable of holding back 7 of
elevation change, shall be made available.

Rotors shall be Platinum Sport gear-driven models as manufactured
under the name of Irritrol or approved equal.

Construction: The sprinkler shall be of a gear-driven rotor type, capable
of covering a ___ foot radius at ____ psi with a discharge rate of
____GPM. Each sprinkler shall be shipped with a nozzle tree con-
sisting of 7 nozzles (one nozzle may be shipped in the sprinkler). The
nozzles shall be identified as 7, 9, 12, 16, 20, 24 and 27 on the nozzle
tree. The nozzles shall be interchangeable. A tool shall be provided to
pull-up the riser for nozzle installation and also for turning the radius
reduction screw (allows up to 25% radius reduction). The nozzles shall
discharge between 6 GPM and 30 GPM depending on nozzle size and
pressure at the base of the nozzle.

Performance: The sprinkler shall be fully adjustable from 40° to
360°. The sprinkler shall be adjustable in both dry and wet condi-
tions. Adjustments shall be accomplished by inserting a straight end
screwdriver into the arc adjustment slot and turning relative to the

indication on the rubber cover to increase or decrease the arc. The arc
pointer will point to the selected arc setting. When set at 360°, the
sprinkler will rotate continuously in the direction chosen. The sprinkler
comes with a 5" pop-up height to the nozzle. The sprinkler shall have
a slip clutch feature that will prevent damage to the internal drive
components if someone intentionally tampers with the sprinkler. Further,
the sprinkler will have an arc return feature that allows the sprinkler to
return to its originally set arc pattern if tampered with. The sprinkler
shall have a 1" NPT inlet. The sprinkler shall be serviceable from the
top by unscrewing the cap and removing the internal assembly. The
internals shall be removable as one unit capable of being disassem-
bled to the riser and various parts attached to the riser assembly. The
sprinkler shall have a locking screw in the side of the cap to prevent
vandalism. A reversible check valve feature shall be installed in every
sprinkler, capable of holding back up to 8" of elevation change.

call toll free: 800-634-TURF (8873)
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Spray heads shall be I-PRO Series fixed spray models as manufactured
under the brand name Irritrol or approved equal.

Construction: The sprinkler shall be a fixed-spray type capable of
covering a ____foot (___ meter) radius at ____psi (____Bars). The
sprinkler shall offer a series of interchangeable fixed arc I-PRO nozzles
in5', 8", 10", 12" and 15" radii. Each family of nozzles shall be available
in '3, Ya, 5, %13, % and full-arc configurations except 5', 8, and 10", All
nozzles shall be shipped and installed with a filter screen device. A gray
screen shall be provided with the 5" and 8’ radii nozzles. A black screen
shall be provided with the 10, 12" and15’ radii nozzles. All screens shall
be captive to the nozzle when properly installed in the sprinkler head.
The sprinkler shall offer a series of interchangeable variable arc nozzles
(VANS) in 8', 10", 12", 15" and 17’ radii. Each nozzle shall be able to ac-
commodate arcs from 0° to 360°. A white screen shall be provided for
all VAN nozzles.
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Performance: Depending on I-PRO™ nozzle selected and pressure,
the sprinkler shall discharge from .06 — 4.75 GPM. Depending on VAN
nozzle selected and pressure, the sprinkler shall discharge from .53 —4.60
GPM. All nozzles shall be balanced with regard to their precipitation rate,
whether spaced in a triangular or square radius by up to 25% from the
fully open position. The VAN nozzle family shall be color-coded on the
base of the nozzle unit. The body shall offer a pop-up height from the
properly installed grade to the middle of the nozzle orifice (3", 4", 6" or
12"). The sprinkler shall have a ratcheting riser allowing the installer to
orient the spray to the proper area without turning the body once installed.
The sprinkler shall have a 42" female NPT inlet. An optional check valve and
pressure regulator shall be made available. It shall be universal to each
sprinkler size and retrofittable to any previously installed sprinklers.

Spray heads shall be SL Series fixed spray models as manufactured under
the brand name of Irritrol or approved equal.

Construction: The sprinkler shall be a fixed-spray type capable of cover-
inga___ foot (___ meter) radius at ____psi (___ Bars). The sprinkler
shall offer a series of interchangeable variable arc nozzles (VANs) in 10',
12", 15" and 17' radii. Each nozzle shall be able to accommodate arcs
from 0° to 360°. A white screen shall be provided for all VAN nozzles.
All screens shall be captive to the nozzle when properly installed in the
sprinkler head.

uda BUBBLER

Performance: Depending on VAN nozzle selected and pressure, the sprinkler
shall discharge from 0.53 — 4.60 GPM. All nozzles shall be balanced with
regard to their precipitation rate, whether spaced in a triangular or square
spacing plan. All nozzles shall have a radius adjustment screw capable of
reducing radius by up to 25% from the fully open position. Each nozzle
family shall be color coded on the base of the nozzle unit. The body shall
offer a pop-up height from the properly installed grade to the middle of
the nozzle orifice (2", 4" or 6"). The sprinkler shall have a ratcheting riser
allowing the installer to orient the spray to the proper area without turning
the body once installed. The sprinkler shall have a %" female NPT inlet.
An optional check valve shall be made available. It shall be universal to
each sprinkler size and retrofittable to any previously installed.

Bubblers shall be Model 533 as manufactured under the brand name of
Irritrol or approved equal.

Performance: The bubbler shall have an adjustable flow rate between
0 and 5.9 GPM. Depending on pressure and flow adjustment, the bub-
bler shall deliver between 0 and 2" radius. The bubbler shall have a 2"
female NPT inlet for attachment to a standard riser.

visit us at: www.irritrol.com



TRADE WARRANTY

Excluding software and products formerly produced under the Rain Master™ brand name, Irritrol® offers the following

coverage to its trade customers:
For the first year from the date of original sale to the trade customer, “hassle-free” over-the-counter exchange of products found to have original manufacturing defects; and

For years two through five from the date of original sale to the trade customer, repair or replacement—at our option and without charge—of all parts which are found to
have original manufacturing defects, provided the product is returned to the original place of purchase or sent to the Irritrol repair facility at 5825 Jasmine St, Riverside CA

92504, at the customer's expense.

All Rain Master "R M E" Series Controllers have a 5-year (5-yr) warranty; all other Rain Master products have a 2-year (2-yr) warranty. A 3-year (3-yr)
warranty applies to the following products: the KwikDial® controller, SL Series spray heads and the Wireless RainSensor®; a 2-year (2-yr) warranty applies to: the IBOC®300-9V
valve-mounted controller, the JR Max™ controller, the CMR-KIT, 430R, 450R rotors and drip zone kit filter and pressure regulator; and a 1-year (1-yr) warranty applies to: the

KwikStart™ remote control system, RCP8 Plus remote control programmer and Flow Sensors.

All PC related Software, which includes but are not limited to, PC Control, Evolution, AIM, Advanced ET, OASIS, Weather Station, etc, have a 90-day warranty. All computer
hardware purchased from Irritrol in conjunction with its PC related software is NOT covered by any Irritrol warranty. Computer hardware and its installed operating system(s)

is specifically covered by the hardware manufacturer's warranty as provided by the hardware manufacturer.

This warranty does not apply to loss or damage to the product due to improper installation, abuse, alteration, mishandling, accident, or if the product has been serviced by
other than Irritrol or its authorized service centers. This warranty is not a consumer warranty and does not extend to anyone other than those trade customers who purchase

Iritrol products.

NOTE: Irritrol is not liable for (i) failure of products not manufactured by Irritrol even though such products may be sold or used in conjunction

with Irritrol products; (ii) indirect, incidental or consequential damages, including but not limited to vegetation loss during periods

of malfunction or resulting non-use; (iii) any loss or damage (e.g., property damage) resulting from an installer’s negligence; or
(iv) implied warranties of merchantability or fitness for a particular purpose. Some states do not allow the exclusion of incidental or

consequential damages, so the above exclusion may not apply to you.

In no event shall Irritrol be liable or in any way responsible, for any damages or defects in the product which were caused by repairs or attempted repairs performed by anyone

other than an authorized Irritrol / Rain Master Service dealer or center.

This warranty supersedes all previous warranties and shall be the sole and exclusive warranty granted by Irritrol and shall be the sole and exclusive remedy available
to the trade customer. Correction of defects, in the manner and period of time described herein, shall constitute complete fulfillment of all liabilities and responsibilities of

Irritrol to the trade customer with respect to the product, and shall constitute full satisfaction of all claims, whether based on contract, negligence, strict liability or otherwise.

NOTE: The user is cautioned that changes and modifications made to the equipment without the express written consent of the manufacturer will void this

warranty.
SERVICE: Irritrol Technical Services: 1-800 634-8873

Irritrol Controller Repair: 1-800 899-2058
Rain Master Product Line: 1-800-777-1477
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We reserve the right to improve our products and make changes in the specifications and designs without notice and without incurring obligation.

Products depicted in this brochure are for demonstration purposes only. Actual products offered for sale may vary in design and features.
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