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The Study for Optimal Layout of the Eleutherococcus Senticosus Sap
Production Line Analyzed by Simulation Model
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The purpose of this study is basically for the use of simulations to enhance productivity. In this paper, the optimal number
of allocation in a small and medium industry which produces eleutherococcus senticosus sap, is performed using simulations.
The simulation model was developed under considerations of production layout, process & operation, process time, total
work time, work in process (WIP), utilization, failure rate, and operation efficient as inputs, and was validated with careful
comparisons between real behaviors and outputs of the production line. Therefore, we can evaluate effects and changes in
productivity when some strategies and/or crucial factors are changed. Although too many workers and machines could
decrease productivity, the eleutherococcus senticosus sap production line in this paper has been maintained many machines.
To solve this problem, we determined the optimal number of workers and machines that could not cause any interrupt in
productions using simulations. This simulation model considers diverse input variables which could influence productivity,
and it is very useful not only for the production line of Eleutherococcus Senticosus Sap, but also for other production lines

with various purposes, especially, in the small and medium industries.
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Fig. 1 Process of this study.
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Fig. 2 Production line of eleutherococcus senticosus sap established
in A company.
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Fig. 3 Process stages of eleutherococcus senticosus sap production
line.
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Table 1 The equipments installed in eleuthero-coccus senticosus

sap production line

Equipments Remark
5 Extractor (capacity:3 t)
Extractor 1 Extractor (capacity:1.5 t)
2 Extractor (capacity:0.5 t)-disable
. 2 Thickener (capacity:3 t)
Thickener 1 Thickener (capacity:1.5 t)
Storage 3 Storage (capacity:0.5 t)

Packing machine

18 Packing machine
(capacity:30 L)

Conveyer belt

Length : 16 m, 55 m
Speed : 0.22 m/s

Table 2 Working/processing hours of worker and process

Factors of production

Operating time

08:30~17:30

Worker (13:00~14:00 Lunch)
(15:00~15:20 Break)
Extractor, Thickener 24H
Packing machine, Conveyer belt 08:30~17:30
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Table 3 Processing time of each process

Process time | A unit process
Process Sub process .
(sec) time (sec)
Extract 1(3t) 5.04s 5.04s
Thickening 1(1.5t) 2.52s 2.52s
Packing 10 6s 0.6s
Worker 2 2.65s 1.325s

*A unit process time=Process time/Number of sub process
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Fig. 4 Simulation model developed using Plant Simulation of
Siemens PLM software company.

Table 4 The productivity performance of actual production line
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Fig. 5 Operating efficiency of packing machine.
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Fig. 6 Working efficiency of workers.

Table 5 Analysis of bottleneck simulation at each process

compared with the simulation model developed in this study

Actual data | Simulation data | Ratio (%)
Total production 133200
timlz: (s:c) ~ 140400 136500.38 Avg. 99.78
(Avg. 136800)
Sap production 86400 86400 100
time (sec)
Working hours | 12600 ~ 19800
of worker (sec) | (Avg. 16200) 16200 Ave. 100
Total output Avg. 12000 11943 Avg. 99.53
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Bottleneck (%) Waiting (%)
Extraction 16.68 0
Packing 3.15 14.56
Packing machine 0 13.56
Worker 0 6.47
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Table 6 The productivity simulated by considering the alternative 1
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Table 7 Simulation results considering the alternative 2

. Increasing
resent Increasing capacity of
P the input
storage
Total input 11945 14289 35728
Total output 11944 14284 20320
Bottleneck of 16.66 16.65 16.65
extractor
Bott?eneck of 0 30.39 0
thickener
Efficiency of
packing 2343 28.02 70.06
machine
Efficiency of 58.61 70.11 99.69
worker

Table 8 The productivity simulated by conside- ring the alternative 2

Worker
2 workers | 3 workers | 4 workers
6 machines - - 90.42*
Packing 7 machines - - 99.99%
machine 8 machines - - 99.99*
10 machines 56.88* 85.30* 99.99*

Worker
1 workers 2 workers
2 machines 84.97* 85.37*
Packing 3 machines 96.37* 99.99%
Machine | 5 machines 85.01% 99.99*
10 machines 99.99%* 99.99*

*(Output/Input) -100

*(Output/Input) -100
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