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The field-packed produce is unloaded…



stacked in front of a fan…



forming a tunnel…



then tarped and cooled.







The Forced-Air Cooling Cycle



The Refrigeration Cycle



The heat leaves the facility here…

1 DAY = 2,000,000 LBS. BERRIES        70,000,000 BTU OF HEAT REMOVED

15,000 KW-HOURS USED (39% USEFUL)



Typical Cooling Tunnels



Other Examples of Cooling Tunnels
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Conventional Tarped Tunnels
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Conventional Tarped Tunnels

Heat from door 

openings and other 

“sacrificial” loads.

Room air mixing 

and heat “dilution”.

Optional 

dividing wall.

Optional dividing 

walls and doors.

Less airflow at 

end of tunnel.



Temp Gradients, One-Way Air



Temp Gradients, Two-Way Air



Conventional Tunnel

One-Way Cooling



Automated Cooler

Two-Way Cooling
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Driscoll’s Watsonville Autocooler
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Watsonville Berry Cooler

4-Module,  2005
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2005 - 2007 – Design modifications and enhancements

- Improved cleanability and serviceability - Galvanized frame

- Improved air filtration for seals - Vacuum doors
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2008 – Redesigned MACS Coolers installed in Santa Maria, CA

- 2 – Two module units at Frontier Cooling - 1 – Single module unit at MJA Cooling



Frontier Cooling

2-Module (x2),  2008



MJA Cooling

1-Module,  2008





























500 Pallet/Day Cooler

10 Conventional Tunnels



500 Pallet/Day Cooler

4 Conventional Tunnels + One Automated Cooler

4500 S.F. Smaller Building



Tunnel Design Comparisons



Electrical Usage Comparison



Cooling Expense Comparison



Cooling Expense Comparison

Economic Considerations:
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Cooling Expense Comparison

Economic Considerations:

• This savings is about 5¢/carton, less than 1% of selling price.

• Cooling quality is also improved which maintains or increases product value.



Capital Cost Comparison



California Produce by PreCooling Type



California Produce by PreCooling Type



California Produce by PreCooling Type

Up to 46% can be forced-air cooled.



Engineered for MACS Cool, Inc. by Hawkins Engineering, Moss Landing, CA

Manufactured and Installed for MACS Cool, Inc. by C.I.M., Santa Maria, CA
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