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FRESNGSTATE  Fesmcasiasur FRESNGSTATE FRESNGSTATE

= 59.278.2066 FAX 559.278.6033 International Center
Center for Irrigation Technology www.californiawater.org() for Water Technology Center for Irigation Technology

Trace Quantity Irrigation (Supplied by Beijing Puquan Science & Technology Co., Ltd.) 08/24/2021
Tested 06/18/15 - 06/19/15 @ 14.2 psi for 60 seconds per run

[Emitter # Run#1 Run# Run® Run# Run# Run# Run#  Run#

TO: California Energy Commission:

Run #9 Run#0 Run#ii
Water RE: Low Flow Emitter - Letter of Support
Filtered ~ Water Water Water Water Water Water Water +240, 220, OFFION  Fresh

+240, 220, +240, 220, +240,220, +240,220, +240, 220, 180, 150, The Center for Irrigation Technalogy at Fresno State University is pleased to offer this letter of support for

Water  +240(1) +2408 &180  180,8150 180,150, 180,150, 180,150, 120,100, (2) Water (3) N
Only 220 &120 120, &100 120,100, 80,&70 Mr. Zhu Jun’s application to the 2021 CalSEED Concept program.
&80

For 30 years, the labyrinth flow channel anti-clogging structure has dominated micro-irrigation, which
Date 061815 06M18/15 06/18/15 06/1815 061815 061815 O0BNY15 061915  06/19/15 061915  0618A15 uses a convoluted flow path to reduce flow rate and generate turbulence to remove particles from the

water to reduce the probability of clogging, thus achieving uniform irrigation at lower flow rates. However,

Temp (*F) 788 837 244 a7 %07 747 76.1 772 793 835 842
- small flow rate and anti-clogging performance are mutually conflicting goals because as flow rate
1 155 160 155 150 15.0 15.0 155 155 155 15.0 15.5 decreases, particle accumulation increases leading to increased clogging susceptibility.
2 140 135 140 135 135 135 140 140 140 14.0 14.0 Mr. Zhu has developed a low-flow, low-pressure irrigation device that addresses some of the above issues.
In November 2020 and April 2021, Zhu Jun sent his low-flow device to our center for the clogging
3 150 145 140 140 135 140 145 145 140 140 14.0

susceptibility test. In May 2021, our center also issued a report on the low-flow anti-clogging test. Through
4 145 145 145 145 145 15.0 15.0 145 15.0 145 15.0 repeated tests, the low-flow irrigation technology has well document anti-clogging performance. Typical
working pressure of conventional emitters in the current market is in the range of 0.5-1 bar, and flow rate

s 140 140 145 140 140 s 145 120 45 140 us is in the range of 1-2 liters/hour. Mr. Zhu's device is designed to operate at pressures near 0.2 bar and
5 150 145 150 15 145 150 185 150 150 145 150 flow rates near 0.2 iers/hour.
7 145 145 145 140 140 150 150 145 145 140 140 The low-flow and low-pressure features also allow the devices to be manufactures using less plastic. Mr.
Zhu's technology allows its irrigation tubes to be reduced to a few millimeters in diameter, making them
8 160 160 160 150 150 160 155 155 155 1655 155 appropriate for micro-irrigation of domestic landscaping applications
9 145 140 140 135 130 s 140 140 140 135 140 Mr. Zhu's low-flow irrigation technology, If brought ta market, has the potential to benefit Californians in
10 155 150 145 140 140 155 150 145 145 145 145 terms of lower energy requirements, higher application uniformity, and improved water savings relative
to conventional devices. Upon successful outcome of the grant proposal, CIT will be pleased to continue
1 145 150 140 145 145 155 155 150 15.0 150 15.5 our collaboration with Mr. Zhu and will engage in further testing of his technology. If you require more
e = " Yib - i P S i et o = information about the Center for Irrigation Technology or the testing we performed for Mr. Zhu, please
B} feel free to contact us.
13 145 145 145 140 14.0 145 145 140 145 145 15.0
14 155 150 155 145 15.0 160 155 155 15.0 150 16.0
Sincerely,
Average 1489 1468 1481 1418 14.18 1489 1489 1446 1488 1443 1475
S0 063 0.70 066 050 061 071 056 091 050 0.55 0.70 6//& -
CV (4) 004 005 004 0.04 0.04 0.05 004 0.06 o 0.04 005
Charles Hillyer, PhD
# Plugged .
It o [} 0 0 0 0 0 [ 0 0 0 Director
(1) Materiais added are Aluminum Onide Grits as manufactured by Fusco Abrasive Systems, Inc. Complon, Califoria to ANS| B 74.12-1882 Standards.
(2) System shut down for 30 mintes, then restarted and measured.
(3) System completely fushed, added 200 mesh scresn, and measured. Center for lrrigation Technology

(4) CV in the context of this report is used for stafisc clarfication and not meant Io represent coefident of manufaciuring variabiity. . "
(5) Flow less than 1.0 mi /minute, P 553.276.2086
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