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Water Supply

e Surface water
— Ditch, slough, river
— Do you have a Water License?

* Do you have enough water?

— Frost protection requires 10 times the flow rate of
typical crop irrigation.

* Ground Water
— Ground Water Protection Regulation




Pump Systems

e Centrifugal Pump

e Vertical Turbine
Pump

* Pressure Gauge




System Sketch




Sprinkler and Lateral Spacing

* How far apart are the sprinklers?

* Aretheythe same distance apart?

* Are they the correct distance apart?
— Proper design is head to head along lateral.




Spacing Patterns
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System Sketch
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Sprinkler Nozzles

Whatsize?

Are they the same size?

When was the last time the orifice was checked or
replaced?

What pressure do they operate at?




Nozzle Flow Rate (q)

Pitot Tube

Nozzle Sjze (in)
PSI | 7/64 | 1/8 |[(9/64)| 5/32 | 11/64
25 | 173 | 226 | 290 | 350 | 4.30
30 | 190 | 248 | 310 | 390 | 4.70
35 | 205 | 268 | 340 | 420 | 5.10
40 | 219 | 286 | 360 | 450 | 5.40
45 | 232 | 303 | 3% | 470 | 5.70
( 50) +—246——220-5{(4.10) | 500 | 6.10
55 | 257 | 335 | 420 | 520 | 6.30
60 | 268 | 350 | 440 | 550 | 6.50
65 460 | 580 | 6.90




System Sketch
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Spacing 50 x 55 with 9/64™ @ 50 psi flowing 4.1 USgpm




Do you have enough water?

»0One 4.1 US gpm Nozzle
»Inone hour= 246 us gal
»1n 15 hours = 3,690 us gal

» Per acre there is 17 sprinklers
» Require 67,320 us gal
»Or 9,000 ft3 per acre




Pipe Size

What type of pipe?

Is your pipe large enough?

Maximum velocity should NOT exceed 5 ft/s

Pipe size affects friction loss

Flow increases 50 % - friction loss doubles




Pipe Size...

Q 4.1 x216 =886 USgpm

PIPE TYPE: PVC CLASS 160 Plastic Pipe | | PIPE TYPE: PVC CLASS 125 Plastic Pipe

Size 8 10 12 Size 8 10 12

ID 7.91 9.86 11.7 ID 8.05 10.04 11.91

gpm | Vel Hf Vel Hf Vel Hf gpm | Vel Hf Vel Hf Vel Hf

600 [ 3.91 | 026 | 252 | 0.09 | 1.79 [ 0.04 600 3.78 | 0.23 | 243 | 0.08 [ 1.73 | 0.03
650 424 | 029 | 273 | 0.10 | 1.94 | 0.04 650 409 | 0.27 | 263 | 0.09 | 1.87 | 0.04
700 457 [ 0.33 | 294 | 0.11 2.09 | 0.05 700 4.41 0.30 | 283 | 0.10 | 2.01 0.05
750 489 [ 0.38 | 3.15 | 0.13 | 2.24 | 0.06 750 472 | 035 | 3.04 | 0.12 | 2.16 | 0.05
8eQ, | 522 | 042 |,336 (644 | 2.39 | 0.06 800 | 504 | 039 1 324 | 013 | 230 | 0.06

850 554 | 0.47 | 3.57Y 0.16\| 2.53 | 0.07 850 535 | 044 | 344 | 015 | 2.45 | 0.06
900/ (\5.87 /.0.53 Q]ﬁ/ 0.1%/| 2.68 [ 0.08 900 | 5.67 | 0.48 | 3.64 | 0.17 | 2.59 | 0.07
950 | 6.20 | 0.58 | 3.99 | 0.20 [ 2.83 | 0.09 950 | 5.98 | 0.54 | 3.85 | 0.18 | 2.73 | 0.08
1000 | 6.52 | 0.64 | 420 | 0.22 | 2.98 | 0.10 1000 | 6.30 | 0.59 | 4.05 | 0.20 | 2.88 | 0.09
1100 | 7.18 | 0.76 | 462 | 0.26 | 3.28 | 0.11 1100 | 6.93 | 0.70 | 4.45 | 0.24 | 3.17 | 0.10

1200 | 7.83 | 0.90 | 5.04 | 0.31 [ 3.58 | 0.13 1200 | 7.56 | 0.82 | 486 | 0.28 | 3.45 | 0.12
1300 | 848 | 1.04 | 546 | 0.36 | 3.83 [ 0.15 1300 | 819 | 0.96 | 526 | 0.33 | 3.74 | 0.14

1400 | 9.13 | 1.20 | 5.88 | 0.41 | 4.17 | 0.18 1400 | 882 | 110 | 567 | 0.37 | 4.03 | 0.16
1500 | 9.79 | 1.36 | 6.30 | 0.46 | 4.47 | 0.20 1500 | 945 | 1.25 | 6.07 | 043 | 4.32 | 0.19

1600 | 10.44 | 1.53 | 6.72 | 0.52 | 4.77 | 0.23 1600 648 | 048 | 460 | 0.21

1700 714 059 | 5.07 | 0.25 1700 6.88 | 0.54 | 4.89 | 0.23
1800 7.56 | 0.65 | 5.37 0.28 1800 729 | 0.60 5.18 0.26




Pipe size...

e 20 % rule

— Sprinkler should be with in 20 % of supply
pressure (flat ground)

* Supply Pressure

— With sprinklers @ 50 psi pump needs to supply 63
psi




Pump

* For this example require
886 US gpm @ 63 psi

* 50 hp turbine with 2 impellers
886 US gpm @ 64 psi

 What happens if we add one lateral?




Expand existing system

e Add 12 sprinklers at 4.1 US gpm (49 US gpm)

 Total flow =886 + 49 =935

* Pump has to follow curve

(Unless using variable drive)




HORSEPOWER
FOR__STAGE

IN FEET FOR STAGE

TOTAL HEAD

IN FEET

o T IR I RRERE] Titr hos aTel v T p— [Ty ——
I EHAEE AL i SHUTOFF BHP. o d oo | | e,
HEAD CAPACITY ||, i1 1 Lower 1 2
N 13.0BHP. || m 18 1]
11.6 BHP. ||| -
:' MO AN CHAREE (R EFE R el ®
Il AFFECTA LiTHEE Tmf mean LW
| _llﬂﬂ'b-l. FOWLH © S48 LT LT
sz3 Fr, Lottt N T ! i
846 FT, f r.25 [
! yal ]
SR 2o
.I- e e R ]
! o H M I | i 1 . ! H . - . (- i o
700 1] 800 | 800 | 1000 | -1100; | 1200 [ 1300, | 1400 . - 1]
US GALLONS PER MINUTE
CURVE] INPELLER IMPELLER TAKEMN
HYDRAULIC PERFORMANCE reLs ML 1Y FROM Customer -
WARRANTY
Guaraeieed gl desipmated point ! 2634820 313"’“" b gufﬂq 54628 Tt
andy, wind cuediegens on; '?- 2634&2{] B?,” 9? " 54573 em - -
PFroper flow to pump suction S —— | " Peerless Hef, Mo:
e asieee| 7| 2634820 [ &Yin < 030 sasor | _laboratory Performance | covi  acsicor cip
Froger lateral ol impell o
rerielaieelimelenl 0 | 2634820 | TH x 8" 54664 | iz [2LD nea 1760 CURVE 4805068
_
PUMP DESCRIPTION:  Driver__ — _: Head i Column
' R BOwL[] N - .
GUARANTEED [ PERFURMANTE:  Capacity cgpm;  Head ft; EIf %3 BHP

FIELI}

NPSH

diNd
S51M3d

§20.-0Z3F NI ‘sijodewe pu|

wdy 0921 - 12} PPON
SdiNNd 3INIGHENL TvOILH3A  Auedwor dwng ssepiead

£8961 Ay

IF-00L1 2dRg
0F1 NOLLDES

'



Adding extra laterals

» For each added lateral

» Pump move out on curve reduces pressure 2 psi

» Friction loss goes up reduces pressure another 2
psi

» Total pressure loss is 4 psi, compounds with more
expansion




How much do you apply?

> We know the nozzle size.

» We know the sprinkler operating pressure.

» We know the sprinkler and lateral spacing.

» Need to calculate application rate.




PSI 1/8 in 9/64 in 5/32 in
35 2.68 3.40 4.20
40 2.86 3.60 4.50
45 3.03 3.80 4.70
50 3.20 4.10 5.00
55 3.35 4.20 5.20
60 3.50 4.40 5.50




Need to Calculate Depth

Application Rate, (AR)

AR = 96.3x Q = 96.3x Q
Area SSx LS
> AR = application rate (in/hr)
>Q = nozzle flow rate (USgpm)
>SS = sprinkler spacing (ft)

> LS = lateral spacing (ft)




Application Rate Example

9/64 @ 50 psi on a 50 x 55 ft spacing

AR = 96.3 x Q = 96.3x4.1
SS x LS 50 x 55
= 0.144 in/hr

» For frost protection require a minimum AR of
0.1in/hr




Application Rate E,_

40 2.86 3.60 4.50

9/64 @ 46 psi on a 50 x S 2% | 3% | 470

50 3.20 4.10 5.00
55 3.35 4.20 5.20
60 3.50 4.40 5.50
AR = 96.3 x Q = 96.3 x 3.8
SS x LS 50 x 55

15t [ateral added = 0.133in/hr

2nd |ateral added = 0.126in/hr

3rd |ateraladded = 0.116in/hr




What else happens as we add
sprinklers?

* Pressure at nozzle has dropped 4, 9, 15 psi.

9/64" 5/32" 11/64"
NOZZLESIZE US STANDARD i o T m
" L] 1] " I GPM. ’ GPM ' EFM '
0/64 532 11/64 3/16 Ps| FT. FT. FT.
. 25 |2.88 80 |352 82 |424 83
(Lved M Rad. GPM |Rad. GPM |Rad. GPM |Rad. GPM 30 315 81 1385 85 |464 88
40 290 (41 350 | 41 430 |42 510 35 (1340 82416 87 |502 90
40 3.10 :: i-;‘ :;' :-:g :; ;i 40 | 384 83 |4.45 88 |537 92
%0 | 42 450 | 46 540 | 48 640 45 | 386 84 |472 89 |570 94
42 380 |44 470 | 46 570 | 49 6.80 20 407 85 1498 950|601 95
42 410 |45 500 | 47 610 |50 720 55 |427 86 |522 91 |6.30 96
43 420 | 45 5.20 | 48 630 | 50 7.60 &0 446 B7 | 545 92 |&6.57 97
43 440 | 46 5.50 [ 48 660 | 51 7.90 65 |4.65 88 |568 93 |683 o8
44 460 |46 5.80 | 49 690 | 51 820 - ” 1
44 480 |47 590 |49 720 |52 850 0 [483 89 |590 94 709 99

45 500 |47 610 | 50 7.40 |52 880 75 |5.00 90 | 6.11 95 )7.34 100

45 510 | 48 630 | 50 770 (53 9.0 80 |[5.17 91 |630 96 |7.58 101




50" x 55’ Loss of Radius



Effects of
Pressure




Design Considerations

Use a certified irrigation designer
Head to Head down lateral
20% rule for pressure loss

The goods:

— Good operating pressure
— Good spacing

— Creates good uniformity
— Produces a good crop




Spacing Considerations

» Field Edges

» Chemical application

» Over spray issues

» Part circle heads
»Reduce the nozzle size
» Chemical wash out time




Irrigation System Design Manual

Available from the Irrigation
Industry Association of B.C.
(HABC)

www.irrigationbc.com



B.C. Environmental Farm Plan

Irrigation System Assessment:

System peak flow rate check
Annual water use check
Water license check
Conveyance loss check
Screen area check

Irrigation water quality check

Available online at;:

http://www.bcac.bc.ca/EFP_pages



Questions?



Exercise

What is the application rate of your sprinkler?

Nozzle Size
Nozzle Pressure
Sprinkler spacing
Lateral spacing




Brass Impacts

0/64" 5/32" 11/64"
NOZZLESIZE US STANDAR —— - - -
- : - " | GPM | oPm | GPM '
0/6d 5/32 11/64 Ps| FT. FT. FT.
25 |2.88 80 |352 82 |424 83
Rad. GPM |Rad. GPM |Rad. GPM |F 30 1315 81 1385 85 |464 88
40 290 | 41 350 | 41 430 35 | 3.40 82 |416 87 |5.02 90
40 3.0 |4 330 4 470 40 | 364 B3 |4.45 88 |537 92
a1 340143 420 45 510 45 | 386 84 |472 89 |570 94
41 360 |44 450 | 46 5.40 ; : :
42 180 |44 470 | 46 5.70 50 4.07 B85 | 4.98 20 &.01 Q5
42 410 | 45 500 | 47 610 55 | 427 86 |522 91 ]|6.30 96
43 420 |45 520 | 48 630 60 |4.46 87 |545 92 |6.57 97
43 440 |46 550 | 48 6.60
a4 460 | 46 580 | 43 690 65 | 4.65 88 |548 93 |6.83 98
45 500 | 47 610 | 50 7.40 75 5.00 %0 | 611 95 |7.34 100
45 510 |48 630 [ 50 7.70 80 |517 91 |6.30 96 |7.58 101




Nelson R33



Rainbird LF2400



Nelson R2000



Spacing (ft)

Frost Protection AR

Nozzle Flow Rate (USgpm)

Spr. Lat.
20 20
20 30
20 40
30 30
30 40
30 50
40 40
40 50
40 60
50 50
50 60
50 70




