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Abstract— The following study focuses on the comparison of 

manual and automated filling station and by improving the 

bottle filling production line by considering the two key 

factors which are time of filling and palletizing the finished 

products as a sub system. By applying the discreet event 

simulation, the entire filling production line is modelled as 

the function of time and delay and probability distribution 

function for modelling the inspection on running the model 

for 6 hour shift the sturdy increase in the production and by 

applying the constraints into production line improvements 

have been made. 
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I. INTRODUCTION 

The main important task in the any fluid manufacturing 

industry is to pack the product into bottles or tetra packs if 

the fluid is consumable and tubes. After the filling medium 

is processed if the packing is not done carefully then there is 

a chance of producer and consumer risk. So, products are to 

be filled and stored in suitable environments. Out of many 

bottling production line the choice of installing the system 

of bottling dependent on the multiple factors like initial 

investment of the factory, area available in installing, filling 

capacity and the post processing of bottled product, term of 

manufacturing. The main components of bottling industry 

are rotary bottle washing machine, turn table, bottle filling 

machine, Ropp capping and sealing table, inspection table, 

and gumming and labelling machine. The total bottling is 

automatic which is PLC or part of Computer control system 

but the nowadays computer integrated manufacturing had 

made it simple to fill and detect the wrong and defected 

parts. The functioning of the bottling station is the filling of 

pre-calibrated amount of fluid into the bottle and send to the 

next station i.e Capping station to for sealing the bottle and 

next to palletizing. The main delay caused in the bottling 

line is the time taken to fill a bottle and depending upon the 

type of manufacturing like manual and semi-automatic and 

fully automatic the time varies so as this case study 

dependent upon the fully automatic and the main cause of 

the filling is the amount of volume and stay in the line by 

the capping the bottle. 

II. LITERATURE REVIEW 

The discreet event simulation has been applied for studying 

the efficiency of beer bottling industry have been made by 

the Natalia Basán [1] and Ana luísa ramos [2] have applied 

the same DES modelling in order to analyses the filling 

concepts of gas filling in tanks. Naga sai ram [3] have 

applied DES to study the workflow Using Cellular 

Manufacturing in Gear Manufacturing Industry with custom 

model. 

III. METHODOLOGY 

The basic workflow of the bottling industry either the 

domestic and medicated industry is the same by the all the 

change happen or the customization is made is in the 

amount of filling and the type of fluid. The normal 

unmodified workflow is given as follows. 

 
Fig. 1: The general production flow of the bottle filling plant 

Here from the above figure the unfilled bottles are 

feed to the filling station with help of conveyor belt and 

after the bottles are filled they are palletized loaded to truck 

here forklift and stored into warehouse the complete model 

is generated in arena simulation tool and the in-detail 

process are taken into consideration as follows  

 
Fig. 1: The simulation model of the bottle filling automation 

Sl. No Module Name Type Capacity 

1 Syrup tank Source 20000 

2 Filler Machine Process delay 20 /min 

3 
Packer 

Accumulator 
Process delay 100 

4 Packer Process 80 Cyc/min 

5 
Palletizer 

Accumulator 
Process -- 

6 Palletizer 
Pocess end 

< dispose > 
80 lots 

Table 1: The detail simulation attributes applied for each 

model is given as follows 



Modelling of Small Scale Syrup Filling Production Line: A Case Study 

 (IJSRD/Vol. 4/Issue 10/2016/252) 

 

 All rights reserved by www.ijsrd.com 2 

 
Fig. 2: The 2D visualization of the bottling plant with 

process parameters 

The simulation is made to run for the shift of 6 

hours and the and the next study base on the pre-installation 

of machine in which manual automation recorded data has 

been studied and the following parameters are observed. 

Sl. No Station Capacity Log 

1 Filling count capacity 10 m/sec 

2 Palletizer 30 lots 

Table 2: Manual capacity logs 

IV. RESULTS 

The performance parameters are observed as follows 

Si. No Variables Capacity Log 

1 Output rate 300 

2 Tank level 1245 Lit 

Table 3: Tank performance after 6 hour shifts 

Si. No Variables Capacity Log 

1 Output rate 50 

2 Units made 22650 Lit 

Table 4: Packer performance after 6-hour shift 

Si. No Variables Capacity Log 

1 Input rate 50 

2 Units processed 22642 Lit 

3 Pallet Stored 301 

4 Warehouse count 296 

Table 5: Palatizing and Warehouse parameters 

The side on side comparison of main performance 

parameters is given as follows. 

Si. No  Automated Manual * 

1 Filling time 5m 9m 

2 Output rates 300 158 

3 Pallet Stored 301 214 

4 Warehouse count 296 186 

Table 6: The side on side comparison of main performance 

parameters 

Manual reading is taken from the process log and 

shift cards while the plant is operated by the man worker 

with rating of 1.00 for single pack assembly. 

 
Fig. 4: Performance Comparison 

V. CONCLUSION 

It is observed form the above simulation results and manual 

data there is new level of the performance outputs yielded 

by the system so the automation has given the promising 

outcomes rather than the manual filling of the bottles. 
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