U.S. DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE
NORTH DAKOTA

WINDMILL DATA SHEET ! - (Using Windmill Pumping Capacity Tables)
ENGINEERING JOB CLASS

Owner/Operator: Location:
Project County: Nearest NDAWN Station
1) Determine the required watering demand for the system in Gallons per Hour (GPH).
Required Pumping Capacity = GPD / 24hrs/day = GPH
For GPM: GPH / 60min/hour = GPM

2)

3)

4)

5)

6)

7)

8)

9

Determine the pumping depth of the windmill. Pumping depth is the lift, in feet, from the pumping water level in
the well to the windmill outlet into the watering facility.

Required Pumping Depth = Ft.

Determine the average wind speed for the project site using the nearest NDAWN Station.
Wind Speed Average = MPH (Use the Yearly Wind Speed Average; See Figure 1)

Is the average wind speed of the NDAWN Station less than 15-mph and greater than 12-MPH? YES NO

If Yes then the pump design flow will be increased by 20%:2__ GPH /0.80 = __ GPH
For GPM: GPH / 60min/hour = ___GPM

If No then go to Step 5.

Is the average wind speed of the NDAWN Station less than 12-mph? YES NO

If Yes then the pump design flow will be increased by 38%:2 _ GPH /0.62 = _____ _GPH
For GPM: GPH / 60min/hour = GPM

If No then use the full system water demand.

For the windmill, determine the Sucker Rod Type and Size to be used. For planning purposes use Table 1.
Sucker Rod Size: Type:

With the corresponding Capacity Table for sucker rod being used, use a 6-ft. mill (Column 2) and find the
minimum cylinder diameter in Column 1 that will give the needed flow rate in GPH.

Answer: in.

Will a 6-ft mill (Column 4) raise the water from the needed pumping depth from Step 2 for the cylinder diameter
of Step 7?

Answer: If yes, this is the minimum required windmill size. Proceed to Step 11.

If no, look at the 8-16 Ft. mills in Column 3 and find the minimum size cylinder diameter in Column 1 that will
give the needed flow rate in GPH. 3

Answer: in.

10) Using mill diameters in Columns 5-9 determine what diameter mill will raise the water from the needed

elevation? 2

Answer: Ft.

11) Use answers from Step 8 or Steps 9 & 10 for the required windmill sizes. *

Cylinder Diameter = in. Mill Diameter = Ft.
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U.S. DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE
NORTH DAKOTA

yrth Dakota Agricultural Weather Network
NDAWN NDAWN yearly data for the period of record
= Yearly Weather Data yearly P
) — _— Key: E = Estimate; M = Missing [ English | Metric ] Export CSV Filg|
Get more information 3bout data summarization Click on column headings for definition Print table
Stations: Variables {?): Click on graph icon in column headings (J) for graph| | Switch station: [Ada, MN 1N (2007-) ~|
Alr Temp - Max Ad
Hourly Alamo 28 (2017-) A |AIr Temp - Min ada
Baker 1M (1993-) Air Temp - Avg A_VQ
Daily Beach 95 (1993-) Bare Soil Temp - Avg Wind
Weeki Berthold SNW (2001-) Turf Soil Temp - Avg Spd
ek Bismarck 6ME (1994-1999) Wind Speed - Avg {mph)
Monthly Bottineau 14W (1593-) ‘Wind Speed - Max Year
Bowbells TN (2001-) Solar Ragiation - Total 3008 a3
Yearly Bowman 4V (1993-) PET (Penman) - Avg .
Brampton 2WSW (2014-) PET (Penman) - Total 2009 29
NWS Daily Normals Britton, SD 2E (1998-2014) Rainfall - Total 2010 37
Brorson, MT 5NW (1995-) V| |Dew Point - Avg 2014 a0
MWS Monthly Mormals Campbell, MN 3SE (2015-) Wind Chill - Avg 012 o1
Monthly Report select all select sl 2013 9.1
Deep Soil Temperatures Get table 2014 9.7E
2015 9.2E
Soil Moisture  new! 2016 a8
&"/18" Temperatures  new! Averages: 9.1E. <
Max: 9.7E
APPLICATIONS Min: 8.7E
ACCOUNT 5td. Dev.: 0.3E
Figure 1 - NDAWN Database
Notes:

This form is to be an attachment as a supplement to a complete watering system design package.

2The calculations for the increase in pump design flow of Steps 4 and 5 adjust the needed flow (GPH) in order to
still meet the required water demand (GPD).

31f windmill is set on short stroke, the windmill pumping depth will be increased by 33% and the windmill
pumping capacity will be reduced by 25%.

“Optimum tower siting is determined by the location of the windmill with respect to the surrounding structures
and the prevailing wind direction. To obtain optimum performance, the windmill should be located 400-ft from
the nearest structure and the top of the tower should be 15-ft taller than the surrounding structure.

Comments:

Computations By Date Checked By Date
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U.S. DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE
NORTH DAKOTA

WINDMILL CAPACITIES TABLES

| DIAMETER
OF CAPACITY
| CYLINDER FER HOUR Total Elevation in Feet cea
IN INCHES  IN GALLONS __SIZE

6 Fi 8-16 Ft 6 Ft 8 Ft 10 Ft 12 Ft 14 Ft 16 Ft
134 105 150 130 185 280 420 600 1,000
1% 125 180 120 175 260 390 560 920
Pas 2 130 190 95 140 215 320 460 750
214 180 260 77 112 170 250 360 590

L 225 325 65 a4 140 210 300 450

B 23 265 385 5k 80 120 180 260 475
Y. 320 470 47 68 100 155 220 360

E —_ 550 — = 88 130 185 305
Iy 440 640 35 50 76 115 160 265
- I — 730 - — 65 98 143 230
e 96 Am 7 35 W §6 1% 20
4t = 940 — — 5 76 110 180

414 715 1,050 21 30 46 68 98 160

434 — L1 = = = Al B8 140
- 5 00 10 iF 2% 55 B0 130
5% — 1,700 - - - 40 1] 100
[ - 1,875 — 17 25 38 .00 85

e Al = 2,350 = =_ % 48 &t 65

8 = 3,300 - = 14 22 a1 50

Capacities -:;hown in the above table are approximate, based on the mill set on the long stooke, np-»em:.:‘ng trna 15 to
20 mile-an-hour wind. The short stroke increases elevation by one-third and reduces pumping capacity one-fourth.

Table 1:
For 11/8”,13/8”,15/8” Wood; Y2 #1 Steel “Airtight”; and 7/8” Solid Steel Sucker Rods

Diameter

PumpingCapacity Pumping Elevation (Feet)
] (Gallons per Hour) Wheel Diameter
Cylinder
(inches) 6" Ft. 8-16' Ft. 6 g 10° 12 14 16"
Long Stroke
1 3/4" 105 150 152’ 216" 328’ 4917 702’ 1170°
17/8" 125 180 140° 205" 304 456" 655" 1076’
2" 130 190 111° 164" 252° 374" 538 878"
2 1/4" 180 260 an” 128" 199° 293" 421’ 690"
212" 225 325 76" 111° 164 246" 3517 573"
2 3/4" 265 385 66" a4’ 140° 2117 304 467"
3" 320 470 55" 80’ 117 181" 257 421"
314" 370 550 48" 68 105’ 152" 216’ 357"
312" 440 550 41" 5a° 89" 135" 187 3107
3 3/4" 500 730 35" 51° 76" 117" 170° 269"
4" 570 830 32’ 46’ 68" 90’ 146° 234"
4 1/4" e 240 e 40’ 60 89’ 129° 211
41/2" 725 1050 25’ 35 54" 80’ 117 187
4 3/4" e 1170 ke k 48’ 71’ 105’ 164"
5" - 1300 20 29’ 43" 64" 94" 152"
5 3/4" = 1700 e = = 47" 70" 117
6" e 1875 e 20 29 44’ 64" 9o’
7 _— 2550 *=* wEE 227 33 48" 76"
g" _— 3300 *=* wEE 16" 26" 36" 59"

Table 2:
For 5/8 AquaFlex (Fiberglass) Sucker Rods
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U.S. DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

NORTH DAKOTA

Diameter PumpingCapacity
of (Gallons per Hour)
Cylinder
(inches) 6’ Ft. 8-16" Ft. 6"
Long Stroke
13/4" 105 150 146"
17/8" 125 180 134"
2" 130 190 106"
21/4" 180 260 86"
212" 225 325 73"
2 3/4" 265 385 63"
3" 320 470 53"
31/4" 370 550 46"
312" 440 650 39”
33/4" 500 730 34"
4" 570 830 30"
41/4" wE 940 ook
41/2" 725 1050 24"
4 3/4" o 1170 o
5" 900 1300 19
5 3}!4" *kx ]'_T0.0 *k
6" *kk ]8‘?5 *k
7 - 7550 -
8“ EE 22 33{}{) *kE

Table 3:

For 3/4” AquaFlex (Fiberglass) Sucker Rods

Diameter PumpingCapacity
of (Gallons per Hour)
Cylinder

(inches) 6" Ft. 8-16" Ft. 6
Long Stroke
13/4" 105 150 04"
17/8" 125 180 86"
2" 130 190 68"
21/4" 180 260 55"
212" 225 325 47"
2 3/4" 265 385 40"
3" 320 470 34"
31/4" 370 550 30"
31/2" 440 650 25"
33/4" 500 730 72°
4" 570 830 19"
41/4" o 940 g
41/2" 725 1050 15"
4 3/4" EE 1170 o
5" e 1300 12
5 3/4" e 700 ok
6" * Xk ]8‘?5 *kE
7 - 2550 -
8" * Xk 330.0 *kE

Table 4:

Pumping Elevation (Feet)

Wheel Diameter

10°

314"
291°
241"
263
216
187
158’

117

12

470"
437"
358"
280"
235"
202"
174"

14°

Pumping Elevation (Feet)

Wheel Diameter

10°

27"
Bt
18’
14
10’

12

14°

16"

16"

For 3/4” #2 Steel Hollow “Airtight” Sucker Rods
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