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Presenter
Presentation Notes
WFLO and PEF work with smallholder growers, packinghouse operators, cold storage operators, and food processors and marketers to provide training to enhance practical knowledge and skills, improve access to technology, information and offer education on potential options for adoption of cost effective changes in postharvest practices. 


GCCA
International Association of Refrigerated Warehousing
World Food Logistics Organization
Controlled Environment Building Association
International Association of Refrigerated Transportation

WFLO Mission: WFLO delivers education and research to the industry and empowers economic development by strengthening the global cold chain.
PEF Mission: To provide innovative educational programs and information to motivate and empower people to reduce postharvest losses and food waste





Why Postharvest?

According to the UN Food and Agriculture 
Organization:

95 percent of agricultural research 
investments in sub-Saharan Africa over 
the last 30 years have been directed to 
increasing productivity, with only five 
percent aimed at reducing food losses.

Presenter
Presentation Notes
Recently IFAS and FAO have increased support for postharvest loss assessment and projects, so the proportion of funding for postharvest R&D has increased to about 15% (WFLO literature reviews for the World Bank 2017), published in the JPHT  



Losses for hort
crops typically 
range from 30 
to 50%

Presenter
Presentation Notes
Tanzania 2012-14. Hort CRSP funded "Postharvest Training and Services Center"
Loss assessments: In Tanzania losses are due to rough handling of F&V, poor quality packages (baskets and huge wooden crates), produce left in the sun (lack of cooling). 
Postharvest demos and training on: improved harvesting, handling, packing, grading, use of improved containers (smooth crates, smaller sizes). 

Literature reviews and  loss assessments show hort crops losses from 30 to 50% or even higher for leafy crops such as spinach, amaranth



High losses 
occur due to:
• poor quality 

containers
• rough 

handling 
• lack of 

temperature 
management



Losses 
occur 
during 
transport 
at ambient 
conditions 
(exposure 
to rough 
handling, 
heat and 
sun)



Lessons Learned

 Comprehensive approach

 Sharing information

 Greater success with longer-term relationships

 Requires a combination of technology, training and 
continued support



Technology examples

Presenter
Presentation Notes
Technology (cost effective, easy to try on a small scale before making a major investment)




Demonstration of 
the CoolBot in a 
portable trailer

Presenter
Presentation Notes
Tuskegee USA 2016-17. USDA funded NIFA capacity building small grant.
Loss assessment: In Alabama postharvest losses are due to smallholder vegetable farmers having poor knowledge of when to harvest (harvest maturity) for best quality, lack of cooling, access to markets, lack of using practices that add value. 
Postharvest demos and training on: improved harvesting, cooling and cold storage (CoolBot trailer and walk-in cold room), use of solar drying to add value to berries and vegetables, improved packaging in order to access new markets. 
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Utilizing the 
Mobile CoolBot Trailer

For Postharvest Storage and Transport









Why mobile cooling?


Adaptability

Can serve as a stationary or mobile unit





Portability

Move from field to market without unloading and reloading produce




Efficiency

Maintain appropriate temps of produce while at outdoor markets – extending shelf life











CoolBot Technology



Allows a standard window air conditioner to cool a room to 34 F









Choosing the right cooling options



Mobile vs stationary vs commercial



				Mobile CoolBot		Stationary CoolBot		Commercial Walk-In

		Price to Build (excluding labor)		$3000		$3000		$7500

		Monthly Price to Cool		$70		$70		$120

		Size		5’ x 8’		8’ x 10’		8’ x 10’

		Advantages		Move from field to market without reloading, maintain temps at outdoor markets		Lower cost to build and operate than commercial coolers, lower maintenance costs		More powerful systems can cool quicker and more consistently









Construction Summary


Remove any obstructions from walls of trailer, like wood trim or light fixtures.

Cut a hole in the end of the trailer for the air conditioning unit. In a trailer with a triangular end, it will be easier to offset the unit to one side.

Mount angle iron to support unit. Insert power connection. Seal exterior gaps with outdoor sealant. Seal interior gaps with spray foam.

Screw first layer of foam insulation board into plywood walls. Add second layer, running perpendicular to the first. Use silicone as additional adhesive between layers of insulation. Use spray foam to seal any gaps in top layer.

Attach plastic wall panels to foam board with screws. Use white silicone sealant to fill seams. Optionally, use white duct tape and pre-cut trim to cover seams. 

Attach metal kick plate to bottom edge inside door frame.

Mount CoolBot unit. Attach thermometer for tracking temperatures. 

Approximate time to complete: 80 hours











Construction


Materials – 5’ x 8’ enclosed trailer











Barn door	   	  Side door		     Double doors







Construction


Materials – AC Unit LG 12000 BTU 115 volt

Not all brands of AC units work with CoolBots.

Must have a digital display.

BTU of unit will affect how the cooler is powered. Under 12,000 BTU units can be powered from the vehicles alternator using an inverter. Over 12,000 must be powered by generator or fixed outlet.













Construction


Materials – 2’ Extension cord















Construction


Materials – Slotted angle zinc (36” x 1 ½” x 14”)













Construction


Materials – Outdoor sealant













Construction


Materials – 2” foam insulation panels















Construction


Materials – Spray foam

















Construction


Materials – Hardware















Construction


Materials – Silicone caulk













Construction


Materials – 4’ x 8’ plastic wall panels















Construction


Materials – Finishing: Pre-cut trim, duct tape













Construction



Budget

		Item		Description		Price

		Labor		80 hours at $15/hr		$1,200.00

		Trailer		5 x 8 single axle, 1 barn door		$1,565.00

		AC Unit		LG 12000 BTU 115 volt		$349.00

		Foam insulation panels		4 x 8' x 2", 19 panels		$695.78

		Plastic wall panels		4 x 8', 7 panels		$227.29

		Spray Foam		3 cans, to fill gap around AC unit and between foam boards		$17.00

		Slotted angle zinc		4, 36 x 1 1/2 x 14, mounting the AC unit		$31.92

		Trim		6, white wood, 11/16" x 8'		$25.00

		Duct tape		white, one roll		$8.98

		1/4” Washers		100, used with screws on insulation panels		$10.88

		2’ Extension cord		2' Extension cord, power connection for AC unit		$14.54

		Outdoor sealant		10.1 OZ Outdoor sealant, exterior trim around AC unit		$4.48

		Fast Dry White Sealant		White silicone caulk, 11 tubes, connecting insulation panels, sealing interior gaps		$46.73

		Tek Screw 1/4-14 x 4'' Hex Washer Head		50, attaching ceiling wall panels to insulation		$10.75

		12 x 5 flathead tapping screw		100, attaching insulation to insulation and wall panels to insulation		$15.00

		2" #8 screws		50, attaching first layer of insulation		$1.50

		Aluminum angle		Kickplate for floor inside doorway		$10.00

		TOTAL				$4,233.85









Tweaking the design



Trailer sizes

				5’ x 8’		6’ x 12’ (single axle)		8.5’ x 20’ (dual axle)

		Trailer Price		$1500 - $2000		$3000 - $3500		$7000 - $9000

		Materials Cost		$1450		$2250		$2650

		TOTAL PRICE		$2950 - $3450		$5250 - $5750		$9650 - $11650

		Empty weight		890 lbs		980 lbs		2990 lbs

		Additional considerations		Not enough space for shelving		Side door optional, shelving on one side possible		Side door standard, need 2,400 BTU AC Unit, fan, can add shelving









Tweaking the design



Power sources

Alternator/Inverter

You can run off the alternator of your vehicle only if you buy a 12,000 BTU air conditioner or smaller and use an inverter. Note that this can limit the size of your application or how cold you can get. For spaces up to 8’x6′ that are VERY well insulated, you should be able to hold 38°F.

If your A/C is over 12,000 BTU’s (even on larger vehicles), you have to upsize your alternator and upsize your inverter into non-commodity items, both of which are very expensive.

Generators

Customers running their coolers in big box trucks or on larger trailers generally run on generators and a 24,000 BTU air conditioner.


Plug In

With proper insulation you should be able to average 6 hours before gaining 1 degree C of temperature.









Tweaking the design



Insulation options











Foam Board – Extruded Polystyrene (XPS)

R-10

2” x 4’ x 8’

$36.62



Foam Board – Expanded Polystyrene (EPS)

R-5

1/2” x 4’ x 8’

$8.38



Foam Board - Polyisocyanurate

R-6.1

1” x 4’ x 8’

$19.25



Spray Foam

R value varies

Cost varies





*To maintain 38 F, R value needs to be at least 25









Tweaking the design



Painting plywood vs. plastic wall panels

Cost is the same

Saved significant labor to use wall panels

Plywood that comes in the trailer may not be high enough quality to reuse

One producer found mold and mildew underneath plywood after 5 years of operation



Shelving

Must consider the size, and the reducing size, of the interior

Would be difficult to install in the 5’ x 8 or 5’ x 10’ trailers









Meeting safety standards


Food Safety Modernization Act Standards

Law as of 1/26/17

Total exemption: Farms that have an average annual value of produce sold during the previous three-year period of $25,000 or less

Partial exemption: Includes farms that have less than $500,000 in annual gross sales (adjusted for inflation) over a previous three-year period AND sell the majority of the food directly to a “qualified end-user” (i.e., a consumer, or a restaurant or retail food establishment (e.g., a grocery store) that is located in the same state as the farm or not more than 275 miles from the farm). Must disclose the name and the complete business address of the farm where the produce was grown either on the label of the produce or at the point of purchase. Partial exemption can be revoked.



In other words, doesn’t really apply to someone who would be using a mobile CoolBot trailer









Meeting safety standards


Good Agricultural Practices Standards

USDA Certification program

All cold storage spaces need to be monitored to ensure that they are working well and that the temperature is appropriate for the produce being stored. Your SOP should make clear what temperatures are expected for storage of different products, and you will need to maintain temperature logs to demonstrate that the standards are being met. 

Transportation equipment used to move produce items from field to other areas should be clean and in good repair. For instance, a truck bed or cart used to carry packed harvest containers should be free of debris and washed on a regular basis, and should not be seriously rusted or otherwise damaged to an extent that could result in damage to harvest containers or crops.

Produce should not be shipped with meat, fish, or poultry, or with fertilizers, pesticides, or other chemicals. 

If animals, animal products or non-food grade chemicals have been part of the previous load, ensure that cleaning regimes are sufficient to take care of residual contamination such as animal droppings, animal odors, or drips from containers. 









Resources

GAP/GHP Certification program

Carolina Farm Stewardship Association GAP for Small Diversified Farms - https://www.carolinafarmstewards.org/wp-content/uploads/2013/07/CFSA_GAPS-web.pdf

USDA GAP/GHP Standards - https://www.ams.usda.gov/services/auditing/gap-ghp

USDA GAP GHP Audit Checklist - https://www.ams.usda.gov/sites/default/files/media/GAPGHP_Checklist_no_spell_Checklist_Enabled%5B1%5D.pdf

Washington State University Guide to GAP - http://agr.wa.gov/Inspection/GAPGHP/docs/GAP_GHPmanualEnglish.pdf

Food Safety Modernization Act

FDA FSMA Produce Rule - https://www.fda.gov/Food/GuidanceRegulation/FSMA/ucm334114.htm#exemptions

National Sustainable Agriculture Coalition FSMA Resource Center - http://sustainableagriculture.net/fsma/

Oregon State FSMA Explained - http://smallfarms.oregonstate.edu/microsites/food-safety-modernization-act

Cooler Designs and Comparisons

CoolBot - https://www.storeitcold.com/

New York State Energy Research and Development Authority study - https://www.storeitcold.com/wp-content/uploads/2016/05/NYSERDA-CoolBot-Report-May-09.pdf

North Carolina State University Pak ‘N Cool Construction Summary - https://plantsforhumanhealth.ncsu.edu/2012/08/20/pack-n-cool/

University of Kentucky Low-Cost Cold Storage Room for Market Growers - http://www2.ca.uky.edu/agcomm/pubs/aen/aen96/aen96.pdf

U.S. Cooler Cost to Run a Walk-In Cooler - https://blog.uscooler.com/operating-cost-walkin-cooler-freezer/
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N —
Utilizing the
Mobile CoolBot Trailer







Training

Providing 
hands-on 
learning 
opportunities 
for small 
farmers in 
Tanzania

Presenter
Presentation Notes
Photo from Lisa – PTSC  (Lizanne Wheeler is the trainer shown in the photo)
Training/education (e-learning, informal extension programs, demonstrations, workshops, short courses)




Support

Postharvest 
support includes 
access to tools, 
materials, 
equipment, 
supplies such as 
plastic crates, 
systems for 
cleaning/reuse

Presenter
Presentation Notes
Uzbekistan
Support (technical and marketing advice, access to postharvest supplies and equipment such as improved packages, plastic crates, solar dryers)




Support

Presenter
Presentation Notes
Introduction without training, management




Private Sector Engagement

 Sustainable = Economically Viable = Profit

 Tension created by distortion with development aid 

 Focus on local investment

 Success of B2Bs

Presenter
Presentation Notes
Show people that investments can be profitable.



Looking Forward

 Pair Technology with Training

 Build relationships

 Demonstrate the business case for technological interventions

 Seek to demonstrate the value when training and materials are 
delivered for free

 Limit the duration of “free” interventions

 Beware of bypassing foundational best practices



Recognize the Process

Presenter
Presentation Notes
Cold storage (mixed loads in Sal, Cape Verde) 
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