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Background

 ASABE/ICC Sprinkler & Emitter Standard
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Background

 ASABE/ICC Sprinkler & Emitter Standard

* Potential savings - flowrate reduction at
elevated operating pressures
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Pressure and Flowrate

12' SERIES WITH 24° TRAJECTORY (BROWN)

Arc Desc. psi | gpm m; —w‘ -
20 | 040 11 | 1.48 | 1.28 |
4 30 | 050 12 | 155135
" 1220 0 060 13 | 1.64 | 142
P 50 |0.63 13 | 1.67 | 1.44
12-0-pc 30-4010.48 7 12 | 1.49 | 1.29
40-75] 053 | 12 | 1.65 | 1.43
20 [ 057 11 | 158 | 1.37
o | 30 (072 12 [168 145
i ] 40 | 087 13 | 187 162
& | 50 | 097 13 | 193|167
12-7-pc | 30-4010.64 | 12 | 1.49 | 1.29 |
40-75]| 070 . 12 | 1.63 | 1.41 |
20 [ 095 11 176 | 1.52
o 30 | 1.09 | 12 | 1.69 | 1.47
180° | 12-H 6 T30 13 | 172 [ 149
50 | 155 14 | 1.77 | 1.53
e 12-H-pc 30-401096 | 12 | 1.49 | 1.29
40-75]1.05 12 | 1.63 | 1.41
12 Series MPR
o
30°Trajectory n A
Nozzle Pressure Radius Flow Precip Precip
psi ft. gpm__In/h __ In/h
12F 15 9 1.80 2.14 247
20 10 2.10 202 234
25 11 240 191 2.21
30 12 260 174 201
12H 15 9 0.90 2.14 247
‘ 20 10 1.05 2.02 234
25 11 1.20 1.9 2.21
| 30 12 130 174 201
UF Center for i
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12 12' radius

Fixed: W, V3, Y2, 34, 34, Full
@® Green Trajectory: 28°

Arc Position Pressure Radius Flow Precipin/hr
PSI ft. GPM | A
20 1 054 171 198
90° Q 25 12 061 162 187
A 30 12 067 178 2.06
35 13 072 165 190
40 13 078 177 2.04
20 1 072 171 198
120° T 25 12 081 162 187
. 30 12 089 178 2.06
35 13 097 165 190
40 13 1.04 177 204
20 1 105 167 193
180° H 25 12 118 158  1.83
30 12 130 174 2.01
' 35 13 142 161 186
40 13 152 173 2.00




Pressure and Flowrate
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Nozzle Pressure Radius Flow Precip Precip
psi ft. gpm__ In/h __ In/h

12F 15 9 180 214 247
20 10 210 202 234
25 n 240 191 221
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EPA Estimated Savings
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How Do They Work?
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EPA WaterSense Initial Testing

 Three labs

« Qutlet device
— Standardized orifice in 802
— Ball valve/gate valve
— Variable arc nozzle
— Needle valve

* Increasing pressure/decreasing pressure
-> hysteresis
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Initial Testing Observed Hysteresis
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Outline

* Test equipment

* Test process

* Modifications

* Results
 Recommendations
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Test Equipment
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Water
Hammer
Arrester

Laptop

Datalogger

Flowmeter

Booster
Pump
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Test Process

* Verify flowrate at rated pressure (3 consecutive
readings) 30 psi +/- 1 psi, 1.5 gpm +/- 0.1 gpm

* Reduce pressure to zero (for at least 1 min)

* Increase pressure to rated+10 psi (3-5 min test, 30
sec recording)

* Reduce pressure to zero

* Increase pressure to 60 psi

* Reduce pressure to zero

* Increase pressure to 70 psi

Repeat for 60 psi, rated+10 psi
w
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Test Modifications

* All piping 72" SCH 40 PVC, not 74"

 First test point at regulated pressure to
verify test conditions

* Accepted a 0.2 gpm deviation at 3.5 gpm
test point
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Models Tested

* 6 manufacturers
* 11 models tested, 3 samples each

 Brands A-C, PR and non-PR models
tested

* One check valve model
 Two flow reduction models
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Brand A Pressure Regulated vs. Non-
Pressure Regulated — 1.5 gpm Test
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Brand A Pressure Regulated vs. Non-
Pressure Regulated — 3.5 gpm Test
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Brand B Pressure Regulated vs. Non-
Pressure Regulated — 1.5 gpm Test
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Models without
pressure regulation
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Brand B Pressure Regulated vs. Non-
Pressure Regulated — 3.5 gpm Test
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Brand E PRB & Check Valve — 1.5 gpm
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Flowrate Reduction — PRB vs. Non-PRB
@ 1.5 gpm
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@ 3.5 gpm
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PRB Qutlet Pressure
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Average Pressure & Flowrate Error — 1.5
gpm
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Average Pressure & Flowrate Error Rising
Limb — 3.5 gpm
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Recommendations

« Consider testing only the rising limb of pressure,
e.g. for a 30 psi PRB, 40, 60, 70 psi test

* No compelling difference between 1.5 gpm & 3.5
gpm results

* Consider testing only 1.5 gpm since this flowrate
IS similar to the majority of sprinklers in the field

* Consider a maximum of 10-15% plus/minus
deviation in peak flowrate at 1.5 gpm

« Consider average flowrate deviation maximum
of 10-15% plus/minus at 1.5 gpm

UNIVERSITY o] enter mrW
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!rror Analysis onIndividual gaﬁs

Criteria: 1.5 gpm actual flowrate rising
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EPA Spec Criteria

* Flowrate at max operating pressure
compared to calibration flowrate shall be
within +/- 12.0%

» Average of all test flowrates compared to
calibration flowrate shall be within +/-
10.0%

* Average outlet pressure at initial
calibration point shall not be less than 2/3
regulation pressure

w
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