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go.uvm.edu/precoolcure

Key Points
Precooling Curing
1. Starts the cold chain 1. Provides suit of armor
2. Maintain cool 2. Maintain good curing
conditions (air/water) conditions (air)

3. Think about how each 3. Intentional Air flow

item gets cold, I.e. 4. Remove humidity
contact
5. Measure for
4. Ilntentional Air/Water completeness
flow
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Grow Stuff |

Harvest Stuff [

Sell Stuff
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Grow Stuff |

> Harvest Stuff [

—>

Sell Stuff

\

Precool Stuff Cure / Dry Stuff

* First step in postharvest value chain.
* Often gets the least attention.
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Stuff

Wash and Pack

Postharvest “Stuff”

Store Stuff

Market Stuff




Precooling
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FRESH PRODUCE

RELEASES
HEAT

BREATHES _4

CAN EVEN DIE

CAN GET SICK

From Gordon Mitchell, UC Davis









e
Respiration

3
" Respiratory
__Metabolism CO;

Based on USDA Handbook 66 -
http://www.ba.ars.usda.gov/hb66/respiratoryMetab.pdf
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http://www.ba.ars.usda.gov/hb66/respiratoryMetab.pdf

Benefit of Reducing Temperature

* Respiration &

Metabollsm are hlghly N H:ipberriesand Storage Temperature |
dependent bl 10 \)\ —a— Respiration rate, mg/kg-h - 400
tem peratu re. - \  —@— Shelfife, days
s 7 a0
* Lower temp £ o 1.
= lower respiration 5 4 _
! ! a0
= higher quality Al |
- 20
* WatCh for Chllllng T2 o0 25 4 67 98 11 133 156 178 20°C]
i nj u ry 2% 32 36 40 44 48 52 56 60 64 68

Storage temperature, °F

o Careful about
Infiltration due to AT

Cantwell, UC Davis
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www.nevegetable.org

Precooling Methods

 Room Cooling
& c ® & https://nevegetable.org/cultural 80% e @ ¢ | Q search mn = @ @ =
- - e X 3 N A
« Forced Air Coolin New England \ e
V Ma GUID 29
. E_(}ETAB LE NAGEMENT D E 7 L
« Hydrocool a2 I g '
r in % b g AN "R
« Toplc
INn :
. ‘ - ¥ 8 : 4% 3
L VaCu u I I I Cool I n g About the Guide Cultural Practices Vegetable Transplants Pest Management Crops Risk Management | Appendices
Home » Cultural Practices » Post Harvest Handling and Storage
CULTORAUPRACTSES Table 16: Handling Produce for Higher Quality and Longer Market Life
Crop Budgets Table 16: Handling Bse®fTe tor Higher Quali
Fundamentals of Soil Fertility ded Cooling hods? Important Handling Factors
- Plant Nutrient: E cted
ant Nutrients Forced Package Recomrfjended Recommended xpe o
[ ] e ul e : , : 2 Marketable Sensitivity
Soil Health Vegetable Airor Hydro- Iceor Vacuum Transit Trangit & Transit & =
i Liquid Cooling Icing®> Storagf Tem Storage Rel e e g
Guidelines for Organic Fertility Crop Rooms Cooling e 9 9 P 9 2 Best Injury 5
Management ooling Icing offrees F 4 Humidity, % X
° t b | / Conditons
neveqe a e . Orq Soil Testing
Asparagus 95 1-2 weeks L
Reduced Tillage
Basil + N 46-50 90-95 4-7 days H
Crop Rotation
Beans, limain  + + N 38-42 90-95 7-10 days M
Cover Crops and Green Manures
pod
Irrigation
snap + + N 40-45 90-95 7-10 days M
Raised Beds
Beets, + R 32 1-2 weeks |1
Plastic Mulch and Row Covers bunched
High' Tunnels Broccoli + E 32 90-95 1-2 weeks |1
PTing Vegetable Yields
Brussels + + + + R 32 90-95 3-5 weeks I
Post Harvest Handling and Storage outs
Table 16: Handling Produce for
Higher Quality and Longer Market Cajbage + N 32 90-95 3-6 weeks | I
Life
abbage, + + + R 32 90-95 4-8 weeks I
Chinese
Organic Certification Carrots, + - N 32 90-95 6-7 months | L
Topped
v
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Hydrocooling

| |UNIVERSITY OF
& (VERMONT

CULTIVATING HEALTHY COMMUNITIES



_______________________________________
Hydrocooling
||
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Forced Air Precooling Tunnels

Plenum
Curtain
gets

Cool room air
is forced
horizontally
through the
produce
pallets

Suction
Outlet
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recirculation
to room

R
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Curtain
unrolls over
allets

Evaporator
inside for
additional

cooling

Suction
Outlet

Air
recirculation
to room




Typical “Room Cooling”

Refrigeration
Evaporator

' Cooled
Air

Fan
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“Forced Air Cooling”

Refrigeration

Evaporator
Cooled
Air
Fan

High Plastic or
Pressure Vinyl Tarp to
quwer Fo Plenum or §ea| top,
bring air - to1d sides, and
through bottom
cartons
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Pallet Cooler

\ & A

« Made to sit inside
walk-in cooler

o Sized for 40”x48”
pallet

 5x"10 block’s”

« 2°x12" suction
plenum

e Suction blower

— 2500 CFM at 2.1 IWC
(Global Industrial, Model
#T9F246343, $130)

« 6 mil greenhouse

poly for sealing
sides

- $300
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go.uvm.edu/precoolcure

~Carton Cooler

1+ Made to « Suction blower
fu nction — Bathroom exhaust
. fan shown needs to
Independently be upgraded for

g = ) more pressure diff.
¥= °* Sizedfor4 1- . Exolorin
B 1/9 wax boxes ¥ g

or 3 bulb crates seallng. optlo_ns
$1000 including
CoolBot and AC

Built-in suction

Front door not yet installed in this picture
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Curing
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go.uvm.edu/precoolcure

Curing

« Controlled drying to heal,
“‘cure”, or otherwise
protect produce.

 Too dry
= case hardening,
outside dries too quickly

e Too humid
= prolonged curing,
condensation, disease

 Temperature — driven by |
the need for air to “carry”
moisture away.
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go.uvm.edu/precoolcure

Common Curing Practices

AT (IO N P
A 7

+ Actively minimize damage [
prior to and during harvest g

 Field curing / drying

« Ambient temperature and
humidity in barn

* Ambient temperature and
humidity in
greenhouse/tunnel

 Temperature controlled
space

 Temperature and humidity
controlled space

» Passive cure Iin storage
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go.uvm.edu/handbook66 and .../precoolcure

Cured Crops and the
Conditions They Love

Crop Temperature (F) | Humidity (%RH) Cure Duration Measure of
Cure Cure Curing
Store Store Completion
Onions 77-88 70-80 Field cure, 2 weeks, 3-5...10%
32 70-80 then forced air weight loss
Garlic 77-88 70-80 “tight necks”
32 70-80
Potato 68 80-100 2 weeks ??
(Irish/White) 34-60 95-99
Potato (Sweet) 82-86 90-97 4-7 days ??
55-60 90
Squash (Winter) 75-80 70-80 (?) 10-20 days ??
55 50-70

Other crops?

Working to improve ...and better measures of
conditions... completeness.

\ | UNIVERSITY OF Primary reference: Gross, K. (2014). USDA Handbook 66: The Commercial 24
E Storage of Fruits, Vegetables, and Florist and Nursery Stocks. USDA ARS.
~ VERMONT Retrieved from http://usna.usda.gov/hb66/
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http://usna.usda.gov/hb66/

Measure/Monitor

“The measured variable
improves.”

Temperature — easy

Relative Humidity — not so
much easy.

Don’t assume you have the
conditions you want. Measure
them.

Low tech — wall sensors, daily
checks, log book

High tech — remote monitoring,

email alerts, USB’s
Calibration and certification
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Certified hygrometer,

DeltaTrak 11063
Calibrated needle
thermometer, $30

Clipboards, priceless

USB logger. www.datag.com

Sling psychrometer, \ /;,l
'.

www.benmeadows.com
$80

+

Improved electronic -
[
psychrometer. |
WWW.VeCS.org



Key Points
Precooling Curing
1. Starts the cold chain 1. Provides suit of armor
2. Maintain cool 2. Maintain good curing
conditions (air/water) conditions (air)

3. Think about how each 3. Intentional Air flow

item gets cold, I.e. 4. Remove humidity
contact
5. Measure for
4. Ilntentional Air/Water completeness
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Want to Partner?

* Looking for on-farm piloting /
demonstrations.

* Precooling and Curing improvements.

» chris.callahan@uvm.edu

* 802-447-7582 X256
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