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*MI Agricultural Energy Use Significant
*MI Dairy Farms Energy Use

*>$100/cow energy usage
355,000 milking cows in MI
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 Other MSU departments, State agencies, utility
companies & organizations involved




MSU Certified Farm Energy Auditors

*Variety of Energy Audits

*Dairy, Greenhouse, Grain Drying, Irrigation,
Poultry, Swine & Rural Business




Why do an Energy Audit or
Renewable Energy Assessment?

?




Why Do an Energy Audit?

* Energy Usage=S
 Energy Cost increases inevitable
e Energy Savings are viable opportunities




Why Do an Renewable Energy

Assessment?
* Energy Usage =S5
 Energy Cost increases inevitable




Michigan Energy Sources

Imports

MI Source

~$40 billion




What are Benefits?

e Documents current energy usage by
components — establishes baseline




What are Energy Audit Benefits?

* Prioritizes list of energy improvements
 Potential Energy Savings
e (Cost Estimates yield Payback Period




What are Energy Audit Benefits?

e Operational Improvements
e Additional lighting

 Long-day lighting
e LED grow lights




What are Renewable Energy
Assessment Benefits?

e Establishes baseline utility usages
 Educational - provides information




RENEWABLE ENERGY COMPONENTS

— PV Modules

Combiner Box

Electrical Panel
(150 - 225 Amp)

DC Disconnect

Inverter Transformer



MSU Energy Audit Process

eOperational Understanding - Key
*On-site Review & Data Acquisition

*MSU — Technical Resources




Quantifies Energy Usage

1. Heating Systems

2. Cooling Systems
3. Lighting
4. Water Heating




Dairy Energy Usages
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Energy Usage
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Certified Energy Audit

*Conforms to; ANSI/ASABE S612, July 2009

*ANSI — American National Standards
Institute

*ASABE — American Society of Agricultural &




Certified Energy Audit

*Energy Efficiency Recommendations

*Quantifies Energy Savings




Defines Energy Alternatives

— Heating equipment options
— Cooling equipment options
— Lighting improvements

— Water heating options

— Irrigation pumps, motors &




Energy Conservation Measures

"
Electricity Energy Cost to Payback

Source Energy (kWh) Energy (MMBtu) Revenue ($) Replace (Years)

Lighting 124,606 425.2 $17,694 $45,502 2.6
Occupancy Sensors 30,358 103.6 $4,311 $4,350 1.0
Vending Machines 4,205 14.3 $597 $200 0.3
New Slurry Pumps 684,093 2,334.1 $96,947 $164,901 1.7
Parlor Vacuum
Pumps VFD
Special Needs
Vacuum Pumps VFD
Calf Barn & Old Milk
Hse Water Heaters

98,856 337.3 $13,840 $6,699 0.5

3,684 12.6 $523 $5,586 10.7

66,334 226.3 $4,660 $4,500 1.0

Liquid Propane Sl s Cost to Payback

Energy Source Energy (Gallons) Energy (MMBtu) Revenue ($) Replace (Years)

New Pre-Heaters 2,110 193.0 $4,220 $11,441 2.7
Parlor Tankless

505 46.2 $1,009 $4,500 4.5
Water Heater

Calf Barn & Old Milk
New Water Htrs
Hot Water Pipe

Insulation

Energy Star Washing

Machine

Totals - Electricity & Liquid Propane 3,578.7

(2,380) (217.7) ($4,759)

1,024 93.7 $2,048 $159 0.1

110 10.1 $221 $900

$141,311 $248,739



Energy Conservation Measures

Energy Conservation Measures

Natural Gas Usage Savings/Year
Natural Gas Systems Cost ($/yr) (MCF/Year) (MMBtu/Yr) Energy Revenue ($)
y (MMBtu)
Big gouse Existing No - 459 542 3,555 3,555
nergy Curtains
Big House - With Energy  ¢1, 5¢g 2,078 2,078 1477.0 $12,274
Curtains
Quonsets 2,3 & 4 Existing
Unit Heaters 57,087 52 e
Quonsets 2,3 & 4 New Unit ¢ g4, 702 702 150.4 $1,250
Heaters
Quonsets 2,3 & 4 Existing $7 087 853 853
Conditions ’
Quonsets 2,3 & 4 With $6,535 786 786 66.4 $552
Weatherization
Electricity Savings/Year
Electricity System Energy
Cost ($/yr) (kWh/yr) (MMBtu/Yr) (MMBtu) Revenue ($)
Existing Lighting $1,191 8,952 30.5

Proposed Lighting $311 2,337 8.0 22.6 $880

Totals - Natural Gas & Electricity Systems 1,716.4 $14,956




AC Energy & Cost Savings

Station Identification Results
Cell ID: 0245363 Solar AC Energy
State: Michigan Month Sﬁfﬂ: :},3 E{;l;%}' V?Slf“
Latitude: 428" N 1 2.18 1070 146.59
Longitude: 501 "W 2 3.15 1393 190.84
PV System Specifications 3 438 2104 28825
DC Rating: 20.0 kW 4 506 2258 309.35
DC to AC Derate Factor: 0.770 > >-30 2445 33496
AC Retiog SaEw 6 5.65 2368 32442
Ay Type: e Tt 7 5.63 2388 327.16
py—— YT 8 536 2311 316.61
Array Azimuth: 180.0° ° 492 2097 28729
——— 10 3.62 1631 22345
Energy Specifications 11 207 915 125.35
Cost of Electricity: 13.7 ¢/KkWh 12 164 782 107.13
298126




Qualifies for Funding S

Grants, Low-Interest Loans

*USDA Rural Development
*Rural Energy for America Program (REAP)




Qualifies for Funding S

eUtility Company Incentives
eConsumers Energy
*DTE Energy




How is an Energy Audit or
Renewable Assessment Completed?

e Contact MSU or Certified Energy Auditor
e Schedule On-site Review Date
e |nformation List Provided in Advance




How is an Energy Audit
Completed?

e Minimum Fee

e Reimbursement from some Utilities




MSU Contact

e Aluel S. Go - Biosystems & Agricultural
Engineering Michigan State University

e East Lansing, MI 48824-1323




QUESTIONS®?

Dan Schrauben




