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Milk Cooling - Past

Early methods of milk cooling:Spring water or ice on heat transfer



Milk Cooling - Past

Early Methods of Milk Cooling:Can cooling with spring or well water



Milk Cooling - Past

Early Methods of Milk Cooling:Can cooling with ice or refrigerated air 



Milk Cooling - Past

Early Methods of Milk Cooling:Ice-bank bulk milk tanks



Milk Cooling - Past

Early Methods of Milk Cooling:Flat-top bulk milk tanks w/ DX refrigerant



Milk Cooling - Past

Early Methods of Milk Cooling:Flat-top bulk milk tanks w/ DX refrigerant



Milk Cooling - Past

Å Flat-top low height design to simplify pail pouring of milk

Å Simplified design for ease of manual brush-wash 

Å Direct-expansion refrigeration R-12 ςHowever, production of R-12 or CFC-12 was halted 
by the Clean Air Act January 1, 1996. 

Å The market started going towards closed top milk tanks for improved product 
protection against environmental contamination. 

Å Dairies becoming larger requiring larger bulk storage and floor-space considerations.  

Early Methods of Milk Cooling:Flat-top bulk milk tanks w/ DX refrigerant
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Milk Cooling - Present

Conventional Milk Cooling:Milk coolers w/ pre-cooling and refrigeration

Single Pass

Dual Pass



Milk Cooling - Present

Conventional Milk Cooling:Milk coolers w/ pre-cooling and refrigeration



Milk Cooling - Present

Å Enclosed tanks protecting product from the environment.

Å Improved temperature control and insulation.

Å Automatic CIP Washing with improved Cooling and Wash Controls.

Å Higher efficiency cooling. 

Å Newer refrigerants that are more environmentally friendly.

Å Greater volume capacities ςthrough 8,000 gallon.  

Å Ability to cool and store a full tanker truck load.

Conventional Milk Cooling:Milk coolers w/ pre-cooling and refrigeration



Milk Cooling - Present

Instant Cooling with on-farm storage:Horizontal storage with chiller



Milk Cooling - Present

Instant Cooling with on-farm storage:Horizontal storage with chiller



Milk Cooling - Present

Instant Cooling with on-farm storage:Vertical storage with chiller



Milk Cooling ςPresent & Future

Instant Cooling with on-farm storage:PHE, Chiller, and Heat Recovery



Milk Cooling ςPresent & Future

Instant Cooling with on-farm storage:Chiller and Heat Recovery



Milk Cooling - Present

Instant Cooling with on-farm storage:Chiller & Heat Recovery



Milk Cooling - Present

Instant Cooling with on-farm storage:Milk reservoir receivers w/ VFDs 



Milk Cooling - Present

Instant Cooling with on-farm storage:Robotic barns with chiller



Milk Cooling - Present

Instant Cooling with on-farm storage

Å Instant cooling for small or large volume milk flow rates providing higher overall milk 
quality. 

Å Small robotic barns benefiting from chiller installations, instant cooling the milk before 
the buffer tank and in many cases at the robotic stall, reducing free fatty acids and 
improved overall milk quality.

Å Instant cooling with a chiller provides flexibility for larger high-volume flow rate dairies. 
Capability of utilizing larger refrigeration systems than technically possible on 
conventional milk tank evaporators.

Å Storage can be horizontal or vertical designed tanks, allowing flexibility for specific 
installation site footprints. 

Å Capability of maintenance cooling on storage tank to ensure proper milk temperatures.    



Direct Load

Milk Cooling ςPresent
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Direct Load



Milk Cooling ςPresent & Future

Direct Load



Milk Cooling - Present

Å Milk storage ownership, maintenance and cleaning changes.

Å Logistics ςscheduling trailer locations at the proper times.

Å Milk sampling challenges.

Å No capabilities of maintenance cooling on tanker to ensure proper milk temperatures.   

Å No agitation on tanker to ensure blended and homogenized milk.

Å More difficult to monitor volume and temperature as compared to on farm storage.

Direct Load



Milk Cooling ςToday



Milk Cooling ςToday ς
Vertical Storage


