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Abstract

Most of farmland in Taiwan grows two crops of rice, During the
winter season, farmers grow vegetables, but the price is low. because
of over-supply. However, the vegetable price is high because of insect
damage, land utilization, and typhoon effect in summer. To protect the
right of producers and consumers, it will need research and improving
the refrigerated storage methods that can store vegetables from winter
season to summer season or can hold the vegetable for shipping abroad
to regulate the demand and supply.

Through the primary investigation, most of refrigerated warehouses
are rented out to the customer who tries to use the most of storage
space. Therefore, it will seriously affect the refrigerated storage quality
and result in vegetables deterioration. Besides, some commercial re-
frigerated - vegetables to meet the customer requirement are often
moved in and out, which will be hard to keep optimum storage tem-
perature and moisture, and consequently reduce storage period..

To understand long-term storage of vegetables for summer demands,
we have the project cooperated with Pei Tou Retrigerated Warehouse,

. Taiwan Supply Bureau, to investigate the stored vegetables such as

carrots, potato, and onion used for urgent supply during the typhoon
season to see the variation of storage temperature and moisture during
1982-1983. By installment, carrots were loaded into the refrigerated
room on March 6, 1983. without precooling process, carrots tempera-
ture dropped down to the set temperature after 6 days. At a used small
apple carton, carrots temperature difference was 3°C, which may be
due to air flow distribution was not uniform. Without automatic
spraying system for adding moisture, relative humidity control was’
different from ideal storage relative humidity 95% from +5% to —15%.
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To understand the cooling speed, a used small apple carton loaded
with potato with initial temperature from 16 to 18°C was stored at 2°C
and 95% relative humidity room, and took 3 days to cool down to the
set temperature. In large refrigerated potato room, the potato will
approach to-the set 4°C temperature after 10 days of loading. Except a
little low in the beginning, the relative humidity waskeep at 95% which is
very close to the curing relative humidity 90—95%. However, the curing
process temperature had a great deal different from the recommended
by Ryall and Lipton.

Onions with initial temperatures between 14 and 19°C were loaded
into the refrigerated room, and dropped to the set temperature 2°C
after 12 days. The relative humidity was also kept between 85 and 95%.
As suggested by Ryall and Lipton, the curing temperature process,
either used natural air or heated up 24.9—29.4°C for aeration, was
different.

The temperature and moisture variation within the refrigerated
room may be due to not uniform air speed. Within the 12 refrigerated
room, the wind speed varied from 1.0£0.94 m/s to 0.27+ 0.2m/s. This
wind speed has the great deal different from the recommended wind
speed from 1.0 to 2.0 m/s. Particularly, all the investigated refrigerated
warehouses without precooling system were used as room cooling. If
the low wind speed room used for the precooling process, it will not be
able to remove the field heat and result in the stored vegetable loss.

On the other hand, the temperature variation may be due to not
proper insulation. Among the six investigated warehouses, the thermal
conductivity of walls were varied from 0.281 to 1.35 w/m-C°, which is
about 5 times difference. Without proper insulation, the power con-
sumption is high. As the result, the owner showed that it was hard to
run the business.

To understand the precooling effect on the storage life, fresh
Chinese cabbages with white leaves or with black leaves were stored at
20°C temperature and 95% relative humidity. After 14 days storage,
the salability based on the weight loss was dropped to 62% (white
leaves) or 49% (black leaves).

The similar test was applied to cabbage. After 15 days storage, the
salability was dropped to 67%, which could store for 90 to 120 days
under ideal storage temperature 0°C and relative humidity 90—95%.
Therefore, it might seriously affect the storage life without precooling
process.

For improving the present- refrigerated warehouses, first need
improving the present precooling treatment, which the most economic
way is to utilize the existing facilities, to make proper arrangement, and
to go with a portable fan to increase the air flow speed for precooling
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purpose. Second, repair the existing refrigerated warehouses for
air-tight. Thirdly, increase the thickness of thermal insulation material

ly, strengthen refrigeration research and application, and train the
related people. Fifthly, get horticulturist, economist, pathologist and
engineer involved in the handling, transportation, and storage process.

)
and put up proper vapor barrier to reduce power consumption. Fourth- ;
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