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What	  are	  you	  cooling?	  

•  Determines	  the	  cooling	  method	  
– Can	  be	  cooled	  with	  water	  or	  ice	  

• Root	  vegetables	  
• Mature	  fruits	  

– Must	  be	  cooled	  with	  air	  
•  Flowers	  
•  Leafy	  vegetables	  

– Cannot	  be	  cooled	  with	  ice	  
• Chilling-‐sensitve	  crops	  

– Tropical	  and	  sub-‐tropical	  fruits	  and	  vegetables	  



What	  is	  it	  packed	  in?	  

• Water	  tolerant	  
– Wooden	  boxes	  
– Returnable	  plas4c	  crates	  
– Waxed	  fiberboard	  cartons	  

• Water	  intolerant	  
– Fiberboard	  boxes	  
– Packs	  containing	  paper	  



What	  are	  your	  cooling	  sources?	  

•  Electricity?	  
•  Ice?	  
• Water	  

– Volume?	  
– Sanita4on?	  
– Temperature?	  



Choosing	  a	  cooling	  method	  

• The	  ‘no-‐brainers’	  
– Harvest	  at	  the	  coolest	  4me	  of	  the	  
day	  

– Including	  during	  the	  night	  
– Shade	  aWer	  harvest	  

• Mist	  under	  the	  shade,	  if	  possible	  
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Shade	  reduces	  heat	  gain	  and	  
water	  loss	  



Strategies	  for	  inexpensive	  cooling	  

• Use	  cool	  media	  
– Night-‐4me	  air	  

• Radia4on?	  
– Cold	  water	  

• From	  well,	  river,	  or	  lake	  

– Ice	  
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Evapora4ve	  cooling	  

– Conversion	  of	  1	  L	  of	  
water	  to	  vapor	  absorbs	  
504	  kcal	  

– Enough	  to	  cool	  50	  kg	  of	  
product	  from	  20°C	  to	  
10°C	  	  
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Low-‐tech	  systems	  for	  evapora4ve	  cooling	  

•  Room	  with	  we]ed	  charcoal	  walls	  
•  The	  zero	  energy	  cooler	  
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Mechanical	  refrigera4on	  

•  Very	  efficient	  (heat	  pump)	  
•  Commercial	  units	  are	  very	  expensive	  



O;,'!""#c")'

•! 8(,('+'D".,(45'+$*'5"%D$4"%,*''
–!H$%D"G'"*'U/1#$)'2%$)V'

•! 7'(1,5$+#'5"%)*"##,*'+##"G('$)')"'+5;$,9,'
#"G'),.1,*+)2*,('#"G'),.1,*+)2*,(



L*"()'(,%("*'$%'
);,'+$*'

5"%D$4"%,*'
R%('

7$*'5"%D$4"%,*'
);,*."()+)'

!""#E")'
;,+),*'

!""#c")'



CoolBot	  room	  construc4on	  
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Problems	  

•  Expense	  ($7,000	  to	  $9,000)	  
– Use	  different	  construc4on	  techniques	  

•  Electricity	  supply	  –	  availability,	  reliability	  
– Use	  solar	  and	  ba]eries	  
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