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In less than 20 minutes...

= Show you why some of our most coveted single
point metrics can be misleading us when it comes to
water savings

= Show you some real data showing how product
performs outdoors

= Show you something you ALREADY know!
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Always Question Single Data Metrics
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Initial Intention

= Begin a series of “real world” tests to determine how
products stand-up to these efficiency metrics when
we try it outside in the real world

= First, we wanted to know how much wind affects
distribution uniformity (DU)

— DU numbers are determined in a zero-wind building. What
happens to distribution uniformity outside?

= We partnered with various third-parties to run
iIndependent studies and analyze the results to
ensure scientific and rationale conclusions

— No “find data to support what we want you believe”
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The University of Arizona IZAL

THE UNIVERSITY
OF ARIZONA.

* Independent testing was conducted at the University
of Arizona to determine the effect of wind on nozzle
performance

= The primary objective was to begin to paint a pict  ure
and determine how wind effects DU

= Secondary objective was to compare different
nozzle’'s designs to each other

The Intelligent Use of Water.™ — LEADERSHIP - EDUCATION . PARTNERSHIPS . PRODUCTS © Rain Bird Corporation




90%

Distribution Uniformity (LQ) versus Wind Speed (MPH) !
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THE UNIVERSITY
OF ARIZONA.
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Challenge Conventional Wisdom

*Average MPH Per Month 2012

Years 5-bAM

Region City AVG | JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC| (MPH)
Southwest  Phoenix, AZ 5% (|53 | 58 |66 |69 | TG | &7 | T4 66| 63 58 | 53 | 5] 24

Southwest  Los Angeles, CA| 54 | 67 74 81 85 84 80 79 77 73 69 67 b6 2.3
Southwest  San Diego, CA B | 60 06 | T5 | (8 |78 | TH[ThH |74 | T3 |65 | 59 [ Hhb 1.3

Facific NW  Seattle, VWA 54 95 |04 24 (94 BED | 86 (&) |78 | &80 [ 23 | 31 | 96 2.0
Rockies Denver, CO 47 846 BT | 36 (W0 93 | 88 (83 |88 | V| T8 | B2 | &4 3.8
South Houston, TX 33 g1 |85 | 5F (90 |8F | T4 (67 | &% | 65| 63 |76 | &F 3.0
South Dallas. TX 48 1.0 VT 126 424 ) 4% 106098 | BO | B3 |97 | W7 104 54
Midwest St. Louis, MO 53 |1Hh6 | 30 Tie |13 | 94 | &5 (80 |76 | &2 | 45 | 102 (03] 18
oreat Lakes Chicago, IL 44 Ti6 | 114 118 119 105] 33 | 84 |82 82 | 29 | W1 111 63
Great Lakes Indianapolis, IN B [ 100 MEs| 11b | TYI2( BE | &5 | F5 | 72| T3 [ ED | 105 W] 23
Southeast  Atlanta, GA 64 (0.4 06 W05 (30 87 | 81 [T |73 |80 &5 | 01 | 98 5.3
Southeast Orlando, FL 54 20 |86 | B9 (94 |58 | BO [T3 |72 | T6 (86 | 86 | 85 4.4
Mortheast Morfolk, VA 54 M4 | AR 123 118 (404 5T |-80 | B8 | 96 402 103 W] 438

"Wind speed from http:/fwww ncdc_noaa gowoal/climate/online/ccd/avgwind html
“Weatherspark com

= On average, most major cities experience greaterth an 4 MPH wind year-round

= Digging deeper into the data reveals, that the best practice of irrigating early in
the morning still stands; however, many major citie s have greater than 3 MPH
wind 24-hours a day
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e
Keep Looking!

= A lot of information already exists on these types of
relationships
— Specifically, what really matters and what doesn’t
= A relevant example:
Sprinkler Irrigation and Soil Moisture Uniformity
Michael D. Dukes, Melissa B. Haley, Stephen A Hanks
November, 2006

http://irrigationtoolbox.com/ReferenceDocuments/Tec hnicalPapers/IA/2006/038.pdf

UF [FLORIDA
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UNIVERSITY of

Distribution Uniformity (LQ) Comparisons UF‘FLORIDA
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This research suggests that even if a nozzle hasa DU  (LQ) down to 50%,
the result in the ground is still a DU(LQ) over 70% ! So, this indicates
priority should be to get water in the target zone!
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Analysis Definitions

= Application Efficiency — Of the water thrown, how
much water ACTUALLY made it into the target
zone!?

— INTERPRETATION: Ideally, we want as much of the water
supplied to end up in the target zone. Any amount that does not
end up in the target zone was most likely lost through misting,
evaporation or water pushed out of the zone by wind. As wind
increases, it is expected that most of the water loss is due to
pattern being pushed out of the target zone.

— If water doesn’t make it into the target zone, does distribution
uniformity really matter?
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Application Efficiency (AE32)
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THE UNIVERSITY
OF ARIZONA.

Nozzle A
Nozzle B
Nozzle C
e=mPoly. (Nozzle A)
e===Poly. (Nozzle B)
Poly. (Nozzle C)

The Intelligent Use of Water.™ — LEADERSHIP - EDUCATION . PARTNERSHIPS . PRODUCTS © Rain Bird Corporation



That's Great...Now What?

» So does this mean we should spend months and months
evaluating every nozzle that comes on the market ou  tside
before we can determine if it qualifies as ‘high ef  ficiency’?

— It's just not really practical, is it?

= What else could we do to “short cut” this time to e valuate and
get to the same conclusions?

» |t's something you already know!!
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Water Droplet Size (Nozzle B)
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Water Droplet Size (Nozzle B)

Pressure Explanation
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Final Thoughts

= Nozzle design accounts for a large amount of real-w  orld
performance differences

— Trade-offs exist to satisfy market demands (such as lower precipitation rates);
however, those trade-offs may come at the expense of other factors — such as
average water droplet size

— Although product’s efficiencies appear to be the same, there can be drastic
differences in the “real world”

= By evaluating nozzles on a curve — versus single poi  nt — this
would provide a more accurate picture of a nozzle’s efficiency
factor

= |mplications on other efficiencies, such as pressur e regulation

= What's next?
— Continue to validate correlations through testing
— Remember no single variable answers!
— Find ways to measure efficiencies by the “And’s”
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QUESTIONS?

Randy Montgomery
rmontgomery@rainbird.com
Direct Line: 520-741-6149
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The Real World

= All manufacturers published results are based upon
Indoor testing — where there is no wind and the
climate is well controlled
— But that's not where the product is actually used, right?

= Let’s be fair; historically, this has been the best way to
test due to numerous factors — testing outside would

Be Expensive
Take too long to fully test and release a product to market
Have too many variables

Have too much variation in test method from manufacturer to
manufacturer

Arguably pose challenges to maintain repeatability
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The Setup A

THE UNIVERSITY
OF ARIZONA.

®

» Three head-to-head trials were executed during each season
» Each nozzle model is given qty 4 — 12x12 plots next  to each other.

* Each plot has its own water meter and is calibrated  to provide ¥z inch of water
per irrigation cycle.

» Each nozzle was installed on a PRS stem to ensure o ptimal performance.

» Each plot starts irrigation at the same time eachd  ay, at least 3 times per week.

— lrrigation cycles set in the morning, per widely held belief this is the best time to do so — for
multiple rationales.

= During each irrigation event, a weather station rec  ords temperature, wind
direction, humidity, and wind speed every 15 second S.

= Standard catch-cans are installed at grade level an  d measurements are recorded
immediately after every irrigation event.

= Data was analyzed after every run to track and dete  rmine if more runs are
necessary to ensure statistical relevance.
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The Setup

4 - 12’x12’ plots per product per trial

®

Spray Heads

THE UNIVERSITY
/ Inner 16 catch cans Outer 32 “edge” catch cans OF ARIZONA.
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Each plot has it's own
I valve and water meter
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