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Weight Loss Rate Prediction by Quality Prediction System of
‘Fuji” Apple Stored in CA Storage
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ABSTRACT

This study was conducted to non-destructively predict the weight loss rate of Fuji apple by means of a
quality prediction system connected to a controlled atmosphere (CA) storage container. Four CA storage
containers in different regions were used for the experiment. The weight loss rate was predicted by the proposed
formular based on transpiration coefficient, the number of door openings, and the accumulated door-opening time.

The prediction formular was evaluated with experiment data at the transpiration coefficients 42 and 50,
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respectively. At the transpiration coefficient 50, the prediction of the loss rate was in a good agrement with

experimental results. The RMS error values of the predicted error rate at the transpiration coefficients 50 for A
area were 0.11178(1st) and 0.16204(2nd), and B area was 0.12023, respectively. The RMS error values of the
predicted error rate at the transpiration coefficients 42 for A area were 0.29772(1st), 0.35742(2nd), and B area

was 0.29050, respectively. The difference between the RMS error values of the predicted error rate of the B and

D area where the CA container had 4 times of number of door openeds was 0.1202 in the B area, and 0.7833

in the D area, respectively. It indicated that the number of door openeds did not directly affect the prediction of

the reduction rate. However, the accumulated door-opening time was proportional to the RMS error. The

accumulated door-opening time of CA storage was 197 minutes in B area and 360 minutes in D area,

respectively.
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Components Specification
Volume of the | 35 1360 x 2.4 x 2.7 m)
container
L. Volume of the | 3.0m3(5.0 x 2.0 x 0.3
Air-tight
. breather bag | m)
container
Maximum about 5,000 kg
loading capacit (288Box of apple,
£ CapaACY] 17, 18kg/Box)
Temperature | -25 85T
Relative 0 ~ 100%+4.5%
humidity (99.9% at 0C)
Sensor Oxvaen 0.1 ~ 25.0%
4 (accuracy * 0.22%)
. 0.00 ~ 5.00%
Carbon dioxide (accuracy * 0.01%)
Condensing | Compressor 3HP
unit Unit cooler 5HP
Moniter 12V DC
100~220VAC, 50/60Hz
Input port: 18 Port
Output port: 20 Port
Controller Analogue input port: 8
Main port
Analogue output port: 2
port
Communication port: 3
port
Type of oxygen PSA
P Ve (Pressure swing
removal .
N2 adsorption)
generator Flme rate of 6 Nm3/h
nitrogen
Oxyzen purity | 1.0% below
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(TS=42) 2 2 0 3 4
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