
 
 

 

• Climate Change Research Strategy - Energy Efficiency Solutions 

• Feasibility Case Study – Dairy NSW; Jamberoo, Bega, Jones Island, 
Wingham, Deniliquin 

 

Five dairy farms from various dairy regions in NSW participated in a study to assess 
the feasibility of using a solar powered glycol refrigeration and chilled water 
storage system with heat recovery and system controls to reduce peak electricity 
demand and energy costs. 

The NSW DPI Energy Efficiency Solutions project conducted feasibility studies to assess the 
technical and commercial feasibility of proposals that would address the cost, reliability and 
sustainability of energy use on farms. Proposals were sought through public advertisements 
and more direct engagement with associations and networks. An independent advisory 
group identified ten priority proposals through a merit selection process, then an 
independent expert assessor was matched to each priority proposal to undertake a detailed 
feasibility study. This case study summarises the context, proposal and results of the Dairy 
NSW thermal storage feasibility study. 

Context 

Dairy farming is a highly energy intensive agriculture activity due to the need to cool large 
volumes of milk below 5.5°C to inhibit bacterial growth. In addition, the cooling must occur 
within a very narrow window of time, resulting in high peak demand costs. NSW dairy 
farmers have been squeezed between stagnant farmgate milk prices and rapidly increasing 
electricity prices in recent years, resulting in the need to reduce operating costs for farms to 
be financially sustainable.  

Solar photovoltaic (PV) systems have often been sold as the solution for dairy farms, though 
this is not the case for a typical, two-milkings-a-day, dairy farm. The milkings typically occur 
at 6 am and 4 pm, outside the peak production times of the solar system, meaning that 
almost all the energy produced by the solar system is exported back to the grid at little or no 
return to the farm.  

The goal of this project is to provide dairy farms with a viable way to use significant portions 
of solar energy production, without the need to change the operation of the farm. For this 
project five dairy farms across NSW were selected to investigate the feasibility of the 
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proposed design. These five farms are geographically spread across all major dairy regions 
from Taree to Deniliquin and have a spread of herd sizes from 180 to more than 600.  

Proposal 

All five dairy farms can flatten their cooling demand from being sharp peaks during milking, 
to a more distributed nature across the day and night using chilled water. A central glycol 
refrigeration plant can produce chilled water at 4°C and store it for use during milking times. 
This chilled water can be passed through a plate cooler to cool milk to ~ 8°C before it enters 
the vat during an average day.  

When milking starts, the refrigeration plant is switched such that the glycol is directed into a 
compatible vat to provide instant cooling. This control strategy would maximise the 
utilisation of the single refrigeration plant as it would be used to provide both thermal 
storage cooling outside milking times as well as instantaneous milk cooling during milking.  

The refrigeration plant can be controlled to operate predominantly using solar power and 
night-time off-peak power when providing cooling for thermal storage. This chiller would 
also have a heat recovery heat exchanger that passes hot refrigerant by cold water. This 
process would provide warm water at 50°C to a heat recovery tank, which then fills a general 
wash tank as required. The heat recovery produces warm water with no additional energy 
costs. This directly displaces the electricity use of the dairy as most use electric resistance 
heating. This design can be summarised in the following diagram. 

System design 

 
 

The key innovation aspect of the proposed concept is that it uses refrigeration equipment 
that is readily available and already in use within the dairy industry. In fact, one of the farms 
studied already has the appropriate glycol chiller installed and can immediately be 
reconfigured to operate in the manner detailed above. The reuse of existing assets has a 
strong impact on the business case as shown in the table below.   
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Estimated costs and benefits 

Farm  1 2 3 4 5 

Project costs (ex GST) $121,650 $77,900 $206,300 $89,500 $253,650 

Energy cost savings ($ p.a.) $5,656 $14,103 $8,111 $6,277 $14,235 

Other savings ($ p.a.) $7,500 $500 $20,393 $5,450 $16,072 

Total savings ($ p.a.) $13,156 $14,603 $28,504 $11,727 $30,308 

Energy use reduction (GJ p.a.) 72 252 128 61 187 

Grid avoidance energy savings (%) 31% 53% 25% 42% 27% 

Emissions reduction (tCO2e p.a.) 17.9 28.8 31.9 15.2 46.8 

Simple payback (years) 9.2 5.3 7.2 7.6 8.4 

IRR (15 years) 7% 17% 11% 10% 8% 

NPV (15 years) $14,900 $73,672 $89,566 $32,217 $60,932 

In addition to the direct benefits of utilising low cost solar generation during the day and off-
peak tariffs at night for refrigeration, this project would also provide the following benefits: 

• Replacing refrigeration plant reduces operational risk if the existing refrigeration assets are 
old and prone to breakdowns. This is the case for four of the five farms studied and is 
observed to be true for most of the dairy industry. Using a new chiller greatly improves 
the reliability of the system and the availability of chilled water produced before each 
milking provides added security. 

• Reduced maintenance costs of repairing/re-gassing older compressors every year. 
• Significant deferred capital cost savings as the farm no longer needs to replace their 

existing refrigeration equipment once it reaches its end of life.  
• Improved product quality as milk enters the vat at ~8°C, then is rapidly cooled to <5.5°C.  
• Reduced peak demand as the refrigeration system can operate at a far lower capacity 

across 7.5 hours for each milking as opposed to the situation for most farms where all the 
cooling is done in less than 3.5 hours.  
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