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Research at Dr. Cuello’s Lab

Our lab has been working on
the development of novel
plant growing systems. Some
of our research studies have
been funded by NASA.




Cosmo Farm Factory

Cosmo Farm Factory #1

* 5,000 lettuce heads daily

*700 m? floor area,
125 m? land area

* 10 growing levels

* Construction cost:
approx. $6 million (US$)




Three Steps in Lettuce Production

1. Nursery Room
Germination

14 days
Fluorescent lamps

2. Growth
14 days
RED LEDs

3. Harvest

Automated conveyor
system




Light Sources

Fluorescent lamps
for germination
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AC Driven

RN\ | /e LEDs for
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growth
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Three LED Panel Configurations

Lettuce can be grown under red LEDs
exclusively. Red LEDs are the most
inexpensive LEDs. Some crops do not
grow under red LEDs alone.

LED panels which have both blue and
red LEDs have been tested. Typically,
B/R ratio of 1/10 (output base) shows
best results.

Like natural light, white LEDs work fine for
most crops. However, white LEDs are still
expensive and their light output is also
limited.



Cosmo Plant Growth System

NFT hydroponic system

LED panels
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Harvest Transplanting

Cultivation area: 800 m? in 169 m? building
Production capacity: 150 million lettuce heads per year

(Source: Watanabe, 2001)



Details .
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Cosmo farm utilizes
mechanical conveyors.




Products

Cosmo Farm sells leaf
vegetables as packaged
and precut vegetables.




Competitors

La planta Co. LTD. sells packaged plant-factory and
greenhouse-grown vegetables via web site in Japan.

Address I@ hittp:d Ao laplanta. co.jpvegetables/all html j
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Web retailer in Japan
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Salad Bar Corp. Plant Factory

. lettuce heads daily
m? floor area,

m? land area
. growing levels

e Construction cost:




Salad Bar Corp. Plant Factory

Growing System Nursery

Equipment (tanks etc)



Design Specifics




CO, Enrichment

Recycle CO, from Co-Gen




Possible System Diagram

LED lighti
'ghting system Temperature, pH, and

EC monitor/controller

CO, injection =/ Hydroponic channel /
Cooling system — /

I,

Distribution pump Nutrient tank
v
UV sterilizer

Return line



Questions

|dentify features from Cosmo Farm Plant
Factory design that should be included in the
Salad Bar Corp. Plant Factory.

Same for the ones that should be excluded.

This is only a first step to systematically design
the Salad Bar Corp.’s Plant Factory design.



