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The Cooling Rate of Omons Stored in Bulk Affected .
by Air Distribution
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Abstract

The experiment was carried out in a cooling test chamber which
was placed in a 6.5 square meter constant temperature & humidity
controlled room. The effect of the air velocity, the suction fan, and
the perforated pipe on the cooling rate of onions stored in bulk -
was observed by blowing the air at 1°C.and 70-75% RH into the test
chamber. These experimental results could be used for references
to improve the present commercial refngerated warehouses.

As an onion with initial temperature 20.7°C and Wlth air velocxty
1 m/s in the test chamber was dropped to 32°C, the relationship of
mass average temperature (T) of the single onion with time (t)
could be expressed as T=exp (322— 0504*t) which follows the
Newton’s cooling law.

When the air velocity increased from 1.6 m/s to 185 m/s, or from
2.3 m/s to 2.65 m/s, the average cooling rate of onions stored in bulk-
was increased 7.3%. If the suction fan was.operated, the average
cooling rate was increased 50.3%. When the perforated air distribution
pipe was set up, the average cooling rate was increased 21.3%. For
increasing the air velocity, not only the .temperature difference .
between the the bottom and top of the load was smaller,but also the
temperature difference between the surface and the mass average
temperature of an onion at a given location was greate’jr'.
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