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Fries, Chips and Energy 
Tidbits 

Scott Sanford
Sr. Outreach Specialist
Rural Energy Program

Topics for Today
• Irrigation Energy Saving opportunities 

– Well testing
– Uniformity testing
– Lower Pressure Systems
– Variable speed drive applications
– Fuel Switching

• Variable speed drives for storage
• Lighting
• Refrigerated Storage

Pump / Well Testing
– Determine if pump / well is meeting design 

specification - gallons per minute @ TDH
– Determine drawdown level @ a range of 

pumping rates
• Minimum Net Positive Suction Head 

– Determine pumping efficiency
• Average Irrigation pump ~25% less efficient than NPC

– Well capacity
– Test every 2-3 years
– Cost: $150-$300

Causes of poor performance
• Excessive Impeller clearance - adjustment
• Worn Impellers / seals
• Changes in pumping conditions

• Lower water tables
• Plugged well screens

• Insufficient Net Positive Suction Head (NPSH)

• Engine / Motor issues
• Need repair  /  maintenance  /  Tune-up
• Improperly sized

• Gear head
• Maintenance
• Improperly matched for engine and pump selection

• Poor Pump Selection

Irrigation References
• Kansas State U – Mobile Irrigation Lab

– http://www.oznet.ksu.edu/mil/

• U of Minnesota Irrigation Management
– http://www.extension.umn.edu/distribution/cropsys

tems/DC3875.html

• WI-MN Agricultural Weather 
– Evapotranspiration maps
– http://www.soils.wisc.edu/wimnext/water.html

Does your Center Pivot apply water 
uniformly?
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Sprinkler Uniformity Testing

• Measure water applied to soil – not soil 
moisture.

• Indirectly checks sprinklers for wear, restrictions, 
proper rotation.

• Check installation of new sprinklers for correct 
order

• Life of sprinklers is generally 10-15 years
• Test for uniformity every 3 - 5 years or sooner 
• Need lots Rain gauges or cans

CENTER PIVOT SYSTEM - PRF-Kleman
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Coefficient of Uniformity
• Target Coefficient of Uniformity > 90%

– Excellent >  95%
– Very Good > 90%
– Good > 85%

– Fair > 80%
– Poor < 79%

• Testing Summer 2004
– 16 systems
– CU ranged from 72% to 90%
– Mean: 84%

Irrigation Uniformity Test Kit

Uniformity Test Kit
• Available for anyone in WI to borrow at N/C
• Housed at Hancock ARS
• Contact Nancy @ 715-249-5961 to reserve

Sponsors
• WI Focus on Energy program
• WI Potato & Vegetable Grower Association 

– Associate Division
• WI Rural Energy Issues Foundation

Reducing System Pressure
• Reduce operating pressure while maintaining 

same water flow rate!!!
• 100 psi � 50 psi
• 40% energy savings

• System pressure is affected by 
– Pump Characteristics 

• Friction head goes down � Pumping rate increases
• Well Capacity? versus pull pump

– Nozzle package
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System Pressure vs Power

~23 hp reduction per 30 psi drop
Low Pressure coverage area (35 ft dia)

High Pressure coverage area (100 ft dia)

Effect of Lower Pressure
• Lower pressure reduces throw distance of water

• Smaller Wetted diameter
• Nozzle spacing closer together
• Higher instantaneous application rate
• Higher risk of runoff and erosion 

– Higher risk at outer edge of CP
– Sprinkler selection can minimize

How Low can I Go!
• Most can reduce to medium pressure range   

– 15-20% savings

• Topography of field
– Uniformity of application 

• Rolling land – pressure compensation / Regulators
– Erosion  / Run off

• Infiltration Rate of soil
– Sandy soils – high
– Clay soils - low

• Crops
– Grass cover – Lower erosion
– Row crops – Higher erosion potential

Adjustable Speed Irrigation 
Pumps

• Applications
– Two pivots on one pump

• Speed controlled manually depending on 
system being operated

– Corner Systems
– Systems with End guns

• Speed controlled by system pressure –
maintain a set point

• Increase uniformity

Adjustable speed drive Two Pivot System
• Center Pivot #1 with pump near by
• 2000 feet of 6” pipe to center pivot #2
• Both pivots 830 feet
• 800 gallons per minute flow
• Irrigation - 18 inches per year 
• Fixed speed pump

– CP #1 – Operating end pressure – 60 psi
– CP#2 – Operating end pressure – 30 psi

• Adjustable speed pump – Both @ 30 psi
– Savings: 11472 kWh/yr   or   $ 1150/yr ($0.10/kWh)
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Other Cost Saving Opportunities

• Fuel Switching  

- Reduces energy costs only
• Electric @ $0.11 / kWh

– Diesel @ $ 1.55 / gallon
– Natural gas @ $ 0.83 / Therm
– LP Gas @ $ 0.86 / gallon
– Gasoline @ $ 1.08 / gallon

Potato Storage 
Adjustable Speed Fans 

• Adjustable Speed Fans on Potato bins
• Allows fan speed to be slowed

– Run fans constantly versus cycling

• Reduces energy usage
• Reduces potato shrinkage

What is an Adjustable Speed Fan?

• Fan Controlled by a Adjustable Speed Drive
– Microprocessor controlled device 

• Adjustable Frequency Drive

• Variable Speed Drive

• Inverter
• Variable Frequency Drive

– Varies voltage and frequency to motor 
• Varies speed

• 3-phase AC motor
• Single or 3-phase electrical power

Adjustable Speed Fans
• Payback on energy 

savings 1-2 years

• Potential Savings 
varies with days of 
use

• Reduction of 
shrinkage losses 
– ½ % Typical

65%

50-60%

40-50%

35-45%

25-30%

Potential 
Energy 
savings

50-55%> 180 
days

50-60%180 days

45-55%120 days

25-35%60 days

15-20%30 days

Potential 
Demand 

Reduction

Storage 
Time

Case Study
• Three 20 HP fans
• 250,000 cwt. (two bins)

1.0$11,531180

1.7$6870120

2.8 $424890

6.3 yrs$191960

Simple 
Payback

Energy 
Savings

Days of 
Storage

• Electric cost: $0.10/kWh
• Capital Cost: $12,000

Does not include demand savings and reduced shrinkage

Lighting

• High-efficiency lighting
• Compact Fluorescent Lamps (CFL)

– Cold starting to 0°F

– Direct replacement for Incandescent bulbs

• T-8 & T-5 Fluorescent
– cold starting to 0°F

– No Flicker

• High Pressure Sodium – highest efficiency

• Pulse Start Metal Halide 
– good color rendering

– Proper fixture types –
• Moisture Resistant Rated for damp buildings
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Indoor Lighting Types
• Compact Fluorescent lamps (CFL)

– 75% less power than incandescent lamps
• 60 watt incandescent = 14 watt CFL
• Range from 5 watts to 115 watts
• Equivalent Incandescent: 20w to 500w

– Excellent color rendering qualities
• CRI – 82

– 6 to 10 times longer life than incandescent
• Average Life: 6,000 to 10,000 hours

– Low starting temperatures 
• down to -20°F or 0°F

– Install in sealed fixtures in dusty/moist areas
– For enclosed fixtures - use rated lamps.
– Saves 500 lbs of coal over CFL’s life

$2.00 Mail-in Cash-Back Reward 
from Focus on Energy (Until June 30, 2009)

Indoor Lighting Types
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• T-8 Fluorescent lamps
– Similar to popular T-12 lamps but 1” versus 1.5”

diameter

– 20% more Lumens per watt than T-12 lamps

• T-8 & T-12 provide about the same output per bulb

– 65% longer life than T-12 lamps
• Average Life: 15-20,000 hours versus ~ 10,000 hours

– Ballasts 40% more efficient 

• electronic versus magnetic

– Start temperatures down to 0°F (Depends on ballast)
• -20°F for High Output version

– No Flickering – T-12 flickers >50°F

• T-5 Fluorescent (versus T8)

– ~ 10% > efficient @ 95F but 50% < efficient @ 50F

– Not recommended unless using enclosed fixture

– Lamps not as readily available and higher $

Indoor Lighting Types
Warehouse 

Low bay fixtures
– High Pressure Sodium 
– T8 Fluorescent 4 or 6 lamp

• Most efficient

– Pulse Start Metal Halide 
• best color 

• twice as efficient as 

Mercury Vapor

– Heights 12-14 ft and higher
– Fixtures rated for Damp Environments

• Will have gasketed Diffuser
Recycling 
Require

Yes0°F3000-
6500

60-86White15,000 -
20,000

76-93T-8  (1.0”) 
Fluorescent

Recycling 
Require

Yes-20°F3000-
5000

75White18,00081T-8 HO 
Fluorescent

Recycling 
Require

Yes-20°F3000 –
5000

52-90White9000 –
12,000

30-70T-12 HO 
Fluorescent

Recycling 
Require

No *-22°F 3000-
4300

65-70Bluish10,000 -
20,000

41-79Metal Halide

Recycling 
Require

Yes0°F3000-
6500

85White20,00083-85T-5  (5/8”) # 
Fluorescent

Recycling 
Require

No *-40°F 1900-
2100

22-70Yellow-
orange

24,00066-97High Pressure 
Sodium

Recycling 
Require

Yes50°F 3000-
5000

52-90White9000 to 
12,000

62-80T-12  (1.5”) 
Fluorescent

Recycling 
Require

No *-40°F 3200-
4000

62-75Bluish15,000 -
32,000

60-74Pulse Start 
Metal Halide

Recycling 
Require

Yes-20°F or 
0°F

270082White6000 to 
10,000

45-55Compact 
Fluorescent

Recycling 
Require

No *-22°F 3800-
5700

15-50White -
Bluish

24,00026-39Mercury Vapor

NoYes>- 40°F3000100White2-600012-21Halogen

NoYes>- 40°F 2800100White10007-20Incandescent

Contain 
Mercury

Instant OnStarting 
Temp. (F)

CT (K)CRIColorAverage 
life (hrs)

Lumens/watt
Lamp type
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Lighting Controls –
Is lighting required all night?

• Control with Clock / timer 
• DPN Half-night photo sensor

– Thomas & Betts Corp product
• Contact electrical supply house 

• PN: DPN124 2.6 TMGN

• Motion / Photo Sensors 
– For short duration outdoor lighting 

• less than 25-30% of night time hours when 
using incandescent or halogen lamps.

– Payback 1-2 years
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Hubbell SkyCap

GE Sky-Guard

RAB Down Blaster
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Disposal of Fluorescent & HID Lamps
• All contain Mercury except incandescent

– High Pressure Sodium, Metal Halide, Mercury Vapor
– T-5, T-8, T-10, T-12, Compact Fluorescent 

• WI State law requires 
– All businesses to recycle 
– or dispose as Hazardous waste

• Recycling
– Distill mercury, smelt metals, glass reused

• Contact:
– Town or County recycling Coordinator

• Recycle-A-Bulb.com
– CFL recycling – Free in most locations
– 5 mg Hg per CFL bulb

Refrigerated Storage
• Ambient air cooling

– Use outside air for cooling when conditions 
permit

– Cold storage
• Air usually lower humidity

– Chilling water

• Insulation and air infiltration
– Check insulation on older buildings
– Check sill plates for leaks

Focus on Energy Grants
• State Public Benefits Energy Efficiency and 

Renewable Energy Program
• Agricultural Program

– Free energy audits
– Educational materials
– Grants
– Utility must be participating in program

• www.focusonenergy.com
• Contacts - Agricultural Consultant 

– Fred Daniels    Cell - (414) 750-4093
1-800-762-7077   or   608-273-0182

Rural Energy for America Program (REAP)
• Grants 

– Cover up to 25% of project costs
– Grant Minimums

• Renewable energy -$2500 = $10,000 project
• Energy Efficiency - $1500 = $ 6000 project

– Must have a minimum of 15% energy savings
– Not for transportation or field equipment
– Competitive grant process 

• Guaranteed Loans
– Up to 50% of project costs
– Applications accepted continuously
– Awards quarterly 
– For More Information

• http://www.rurdev.usda.gov/rbs/farmbill/
• www.farmenergy.org

Other Grant programs
• USDA – EQIP – Irrigation Water 

management grants
– Improve Coefficient of Uniformity 
– Irrigation Scheduling
– 2 year @ $15/acre up to 320 acres

• 130 Acre = $3900

– Contact local FSA office for more information  
– Sign up closes April 17, 2009
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www.uwex.edu/energy/esa

Cooperators Wanted
• Study on field operations energy use
• Looking for all equipment operations
• Desire half to whole day of operations
• Minimal interruption and inconvenience
• Comparing Conventional to Organic 

production

• Contact Scott Sanford @ 608-262-5062
sasanford@wisc.edu

Questions Scott Sanford
Senior Outreach Specialist

Biological System Engineering
University of Wisconsin
sasanford@wisc.edu

608-262-5062


