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Irish Milk production energy requirements

Electricity consumed = 42 kWh/tonne milk produced (Upton et
al., 2013)

« 7.3 billion Litres of milk produced in 2017 (CSO 2018)
» Total electricity required in 2017 was 312 GWh

* Projected that by 2020 Ireland will produce up to 8.8 billion
litres; this will require 378 GWh of electricity

» Electricity related CO2 emissions may be 182,000 tonnes by
2020 unless mitigation strategies are implemented
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Irish Milk production energy requirements
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Figure 1. Shows the average component consumption on 60 commercial dairy farms

Cost of electricity

Average = €5 per tonne of milk

https://www.teagasc.ie/publications/2017/dairy-farm-infrastructure-handbook.php



https://www.teagasc.ie/publications/2017/dairy-farm-infrastructure-handbook.php

Potential for energy reductions

Trend towards more automation of routine tasks
e 47% of cows milked in herds > 100 cows

« More automated farms use more energy, e.g. robotic milking
systems

« Research has identified potential to reduce energy related CO2
emissions from dairy production by 40% through adopting
energy efficient technologies (on-demand water heating, heat
recovery, VSD, plate cooler)

* Further 20% reductions are possible through adoption of
renewables (PV)
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Necessity for decision support

« Every farm is different (cows numbers, farmer age, expanding,
greenfield, water supply, milking system, grant eligibility)

« Many farms going through a phase of facility renewal (TAMS
scheme, SEAI VSD Scheme)

 Difficult to distil generalised recommendations

» Ability to deliver farm specific advice related to energy
management decisions is a huge step forward
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Home Page

Home Dairy

Dairy

The Dairy Energy Decision Support Tool aims to quantify and reduce dairy farm electricity consumption, greenhouse gas emissions and production
costs through data analysis and mathematical modelling. Please see below instructions on how to use the tool. Before using the Dairy Energy
Decision Support Tool, users must read the Terms & Conditions

Dairy Energy Decision Support Tool
ENTER

http://messo.cit.ie/dairy
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Input Farm Detalls

Dairy Energy Decision Support Tool

About  Technology Calculator

Consumption Summary

Current Farm Setup

Herd size:
10 120 300
—

Morning Milking Time:

7:.00 v

Evening Milking Time:

17:00 v

Number of Milking Units:

1 1] 40

Milk Cooling System:
®px OB

Water Heating System:
® Electric O oil O Gas
Hot Wash Frequency:

Once per day v

Milk Collection Interval:
® Every two days

O Everythree days

On-farm
Technology
Investments
Select Potential Technology:
® Variable Speed Drive (V5D)
O Heat Recovery

O Solar Water Heating

O solarpv

O wind Turbine

Investment Cost:

2,000 3,000] 4,000

Level of Grant Aid (%):

0] %

Rate of Inflation (36):

1] 10

Run Technology Calculator
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Plate Cooler Example

)

Dairy Energy Decision Support Tool

Consumption Summary

Technology Return on Investment (ROI)

50,
Current Farm Setup — Imestment On-farm Technology
- —— "Break " i
Her size g e Investments
10 [120] 30 = )
a Select Potential Technology:
o—— £ _
| Plate Cooler = e
Z O Variatle Speed Drive (V5D)
c =50
Marning Milking Time: 5] H —_ () Heat Ry
— : Return on investment = o
7:00 A 2 O Solar Water Heating
“ -100 3 1 YearS O solar Py
Evening Milking Time: O Wind Turbine
0 0.3 1 15 2 25 3
17:00 A Vear
Number of Milking Units: CO; Emissions (kg) Milk Cooling Energy Use (kWh) Investment Cost:
1 B 0 1500 2.500] 3500
? % 10k
Milk Cooling System: a New system will P Level of Grant Aid (%):
®ox OB -E save 76,251 kg g 0] i
E of CO; inits o
Water Heating System: v o lifetime £ o5
® Ekaric O 01 O Gas S g
Y Rate of Inflation (%):
Hot Wash Frequency: S 1] 10
Once per day M o Current system After investment 0 Current Offset
Milk Collection Interval: Grid vs Renevial) & e ey ps - i Day vs Night Time Electricity Use
® Every two days
) Every three days
Plate Cooler:
O Yes ® No
Electricity Tariff:
O Pt ® Day/Night
A w2 |

= 0318




Solar Photovoltaic Example

Calculator  Censumption Summary

Technology Return on Investment (ROI)

50,
Current Farm Setup — Invesimert On-farm Technology
- — "Break even" line
Herd size: g Investments
B m 2 é 0 - Select Potential Technology:
Return on investment | oreecom
S
E —_ () Variable Speed Drive (V5D)
—_ : » =11.2 Years
Morning Milking Tirmne: o () Hear Recovery
c
7:00 - § 0 Solar Water Heating
@
* S0 PV — ® solarP
Evening Milking Time: ) Wind Turbine
0 2 4 & g 10
17:00 h Year
Nurmber of Milking Units CO, Emissions (kg) Total Farm Energy Use (kWh) Solar PV Size (kW)
1 B L 0k 1 B 1
L | = L |
_ § 25k
¥ 2
Milk Cooling System: g New system will % 20k Investment Cost per kWp:
@ox OB 7 save 57,749 kg 5 70 2000
) £ of CO, in its & 1k o
Water Heating System: (;:“ sk lifetime E .
® Eecric O 0l O Gas [v] w
a Level of Grant Aid (%)
o 3k
Hot Wash Freguency: = (0] 50
Once per day M 0 Current system After investment 0 Current Contribution
Mt Grid vs Renewable Energy Use Day vs Night Time Electricity Use Rate of Inflation (%)
® Every two days 1] 1o
O Every three days
Plate Cooler:
Feed in Tariff {euro/kWh):
O Yes ® No
0] (1
Electricity Tariff:
O Fst ® Day/Night
Also use renewable system for household
i i |
s 12

20/03/2018 | |




Solar Photovoltaic Example 40% grant

ulator  Consumption Summary

Technology Return on Investment (ROI)

Current Farm Setup — nvestmen: On-farm Technology
- —— "Break " li
Herd sze g rekeEE Investments
10 [120] 300 =
E . Select Potential Technology:
et Return on investment | o seecoe
g
E —_ O Variable Speed Drive (VSD)
— : - = 6.8 Years
Morning Milking Time: 5] (J Heat Recovery
c
7:00 - % PV O Solar Water Heating
* — @ solr PV
Evening Milking Time: O Wind Turbine
0 1 2 3 4 5 [
17:00 A Vear
Number of Milking Units: CO, Emissions (kg) Total Farm Energy Use (kWh) Solar PV Size (kW)
1 B 0 a0k 1 B 1
S = N
- § 25k
¥ 3
Milk Cooling Systen: a New system will % 20k Imvestment Cost per kKWp:
®ox OB -E save 57,749 kg 5 LI 1,000 2110
) £ of €O, inits g 1 o
Water Heating System: g oy lifetime E .
® EBearic O 0l O Gas O w
o Level of Grant Aid (%)
o0 5k
Hot Wash Frequency: = 0 40} ]
oEEEE———
Once per day M v Current system After investment v Current Contribution )
Milk Collection Interval Grid vs Renewable Energy Use Day vs Night Time Electricity Use Rate of Inflation (3
® Every two days 1] 10
() Every three days
Plate Cooler:
Feed in Tariff (euro/kWh):
O Yes ® No m 05
Electricity Tariff:
O Pzt ® DayMight
Also use renewable system for household
Day Rate Cost (euro/kiWh) toctricing =
j‘*—- ) 1210

0/03/2018 |



Variable Speed Drive Example

Current Farm Setup

Herd size:
10 120
L

Morming Miliing Time:
700

Evening Milking Time:

17:00

Number of Milking Units:
‘ 12}

Milk Cocling System:
®ox O’

Water Heating System:
® Becric O 0l O Gas
Hot Wash Frequency:

Once per day

Misk: Collegtion Interval:
® Every two days
) Every three days

Flate Cooler:
O Yes @ No
Electricicy Tariff:

O Pat @ DayNight

Return on Investrment (%)

€O, emissions (kg)

Dairy Energy Decision Support Tool

Technology Return on Investment (ROI)

=501

10k

5k

Current system

Year

€05 Emissions (kg

After investment

Grid vs Renewable Energy Use

% BRI

New system will
save 23,625 kg
of €O, in its
lifetime

Milking Machine Energy Use (kWh)

8

g

8

g

o

— | ESTTIENT
— ErEAK EEA" line

VSD ~_,

Return on investment =
12.4 Years

Milking Machine Energy Use (kWh)

Current

Day vs Night Time Electricity Use

Offset

On-farm Technology
Investments

Select Potential Technology:

O Plate Conler

®) Variable Speed Drive (VSD)

O Heat Recovery

O Solar Water Heating

O solar PV

O Wind Turbine

Investment Cost

2,000 3,000 4000

L ___________
Level of Grant Aid (%)

o] %

Rate of inflation [%):

1] "

1213

-‘» H =y
B 0D s




| Variable Speed Drive Example — 50% grant

Dairy Energy Decision Support Tool

lator  Consumption Summary

Technology Return on Investment (ROI)

50,
Current Farm Setup — esimert On-farm Technology
— —— "Break even’” i
Herd size g s Investments
B m 0 E v Select Potential Technology:
: E VS D \ O Plate Caoler
2 ® Variable Speed Drive (VD)
-50) .
Morning Milking Time: E Retu rn on i nvestm ent e O Heat Recovery
7:00 - é (O Solar Water Heating
@
= -100| 6 i 4 Years ) Solar PV
Evening Milking Time: © Wind Turbine
0 1 2 3 4 5
17:00 - Vear
Number of Milking Units: CO; Emissions (kg) Milking Machine Energy Use (kWh) \nvestment Cost
1 B o = 2,000 2,000} 4,000
L | é 4000 o——
'.;‘, s
= b
S
=< 10k
Milk Cooling System: o New system will @ 00 Level of Grant Aid (%)
5] [T}
®ox OE & save 23,625 kg & g & =
E of CO inits 2 2000 o—
Water Heating System: a et £
e g lifetime g
® Elecric O 0il O Gas vl =
w 1000 Rate of Inflation (%):
Hot Wash Frequency: = 1] 10
=
Once per day - 0 0

Milk Collection Interval:
® Every two days

) Every three days

Plate Cooler:

OYes ® No

Electricity Tariff:
O Fist ® Day/Night

Current system

After investrent

Grid vs Renewable Energy Use

Dai Rate Cost (euro/kWh)

Al € W Mol /r

Current Offset

Day vs Night Time Electricity Use




Conclusions

« Decision support tool is available to help farmers make
Informed decisions around energy use and technology on a
case by case basis

» Effect of grant aide can be guantified

« Potential to save money for farmer, plus huge national CO:
savings of 110,000 tonnes per year (225 GWh of energy)

« Deliver on Irelands clean green promise through putting
research into practice
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