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Summary

Since 1960, many large scale packing houses for fruit and vegetable have been
in operation in Shonai district. In this paper, the utility condition of them for
Kaki (Hiratanenashi), which is one of main fruits in this area, was investigated,
and the improvement of operation processes and the possibility increasing ratio of
operation were evaluated by MTM and Monte-Carlo Simulation.

The main results are as follows :

1 In 1981, twenty packing houses were operated in this area, but the ratio
of operation was very low, and was 6-8 percent in 3 houses built in Hirose,
Matsugaoka and Kushibiki for packing Kaki only.

2 In these packing houses, Kaki fruits were roller-conveyed and unloaded
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onto grading belt and graded manually. The fruits were then automatically sorted
by weight in a tipping cup method, and deposited in cross belts, from which
they were manually packed into carton box. Finally 35 percent alcohl was
automatically sprayed on them to remove the astringency and boxes were sealed.
These continuous production process consisted 35-44 steps. The workers for
grading and packing acounted for 70 percent of all the workers of line, and the
working time was in range of 1.37 to 2.73 second per fruit in grading and 1.52
to 1.71 sec. in packing.

The maximum operating capacities of Hirose's and Kushibiki’s were 63000 and
83000 fruits per an hour, respectively.

3 The basic times of each process were measured by MTM method. These
were 0.88 and 0.78 sec. per fruit in grading and packing, respectively, and were
5.5 sec. by semi automatic machine and 15.5 sec. by hand in making carton box.

From the standard time calculated with the basic one, it was clarified that
about 29500 fruits should be handled by one person in grading and packing a
day.

4 In order to increase operation efficiency, workers must be reasonably
assigned. However, in Matsugaoka, grading workers could not use their both
hands simultaneously because the table on which boxes of the fruits were
deposited, oriented at a right angle to the axis of a grading belt, and the
workers fronted on the table. In Kushibiki, grading workers had much wasteful
time for a small fruit flow because the system remove selected fruits as the
fruits move on the belt.

From the results of the standard time and the maximum filling ratio of
carrier cup, the grading workers should be reduced to half in number.

5 The posibility of increasing the working capacity of the present facilities
was evaluated by Monte-Carlo Simulation, under the assumption that the variation
distribution of collected volume a day is a normal distribution, and number of
workers and their arrangement regard the situation as those of full operation.

According to the simulation of Hirose packing house, the grading rate could
be increased to 170 percent of the rate in 1979, and the ratio of operation could
be then increased to 60 percent from 37 percent.

6 From the past data, manager has decided the assignment of line numbers
for different grade. The maximum filling rate of carrier cup calculated using the
data of 1980 were 98.5 percent at Hirose's, 74 percent at Matsugaoka's and 60
percent at Kushibiki’s. It is very important to assign efficiently the line number
of sorter.
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