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A_bstract

This paper contained the development of a prototype crushed-ice
maker and its attached conveying 'system, applied its manufactured
crushed-ice to precool the asparagus with initial temperature from 15 to

130°C, and observed the change of temperature, moisture content, and
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color of asparagus without and with precooling in 5 hours.

The ice production rate of this system is between 2.7 to 3.2kg per
hour; maximum ice conveying speed is 4.5kg/min; the size of ice cube is
about Icm by 1 cm by 2cm; the power consumption is 2.3kw; its

i coefficient of performance is 0.16.

In an insulated container, the asparagus with initial temperature
from 15°C to 30°C will
respectively after 5 hour storage. Because the respiration rate of
asparagus spears is greater, temperature difference exists between each
layer of asparagus. If the initial temperature is 30°C, the temperature
difference between spears and bottom portions of asparagus will be 4°C
after 5 hours.

With 2.05 to 5.63kg of top ice applied to precool 13.5kg asparagus
of initial temperature from 15°C to 30°C, its average temperature
reduction is the best in the beginning of 2 hours. :

The temperature of asparagus spears at 5cm from the top ice is cool
down to 5°C within 5 hours; With initial temperature 15°C, the average
temperature of asparagus is dropped down to 9°C after 5 hours; If the
initial temperature is 30°C, the average temperature of asparagus is
13°C after 5 hours.

During the 5 hour top-ice precooling, moisture content of the
whole asparagus is increased from 04 to 0.6%. However, the moisture
content of asparagus spears is increased from 0.8 to 1.0%.The final moisture
content of asparagus with top-ice precooling is 05 to 0.6% higher
than that without top-ice precooling.

According to the statistical analysis, asparagus treated with top-ice
precooling has significant effect on its brightness and green color. With
top-ice precooling, it will be close to the original green and bright color.

increase temperature from 2.7°C to 4.6°C
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