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Abstract: This study presents a study about a design of an effective and efficient facility layout of production
department in the health drink industry to improve productivity. Because of the existing layout of facilities did
not support the company to achieve the specified target. Repetition of processor and collision between
operators when handling material causes problems on the shop floor. So, it is necessary to redesign the layout
of production facilities. The Computerized Relationship Planning (CORELAP) algorithm 1s used to develop a
new design. And computers simulation by using Flexim 6 and statistical analysis are conducted to test the
hypothesis. The results of this study show that the proposed layout design is valid to reduce distance from
69 m inte 48 m and material handling costs i the amount of 30%. Thus, the proposed design 1s more effective

and efficient to improve productivity of production.
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INTRODUCTION

Basically, the layout of production facility is one of
basic elements in design of work stations. The layout
needs to be designed, so that the flow of production
can proceed smoothly, effectively and efficiently
(Bordoloi and Nath, 2014). This can be done by managing
the facility layout in such by the proximity relation
(Muther and Wheeler, 1994). Thus, it needs to rearrange
the facility to simplify flow of production to increase
productivity (Khan and Tidke, 2013; Bordoloi and Nath,
2014).

CV. XXX, 1s a manufacturer and distributor m the
field of health drink of tea bags and brewed tea. Currently,
the company wants to increase sales up to 10,000 bags
each month but production in 2016 is still about 50% of
target that 15 5430 bags. [t because of the flow production
process and lead time are too long. Based on the
preliminary study was found that flow process bring
about backtracking and crowded such that the material
handling cost 1s too lugh

Matenial handling systems are not systematic become
a big problem and disrupting the production process,
so as affecting the system as a whole (Sule, 1994;
Peer and Sharma, 2008). Well organized flow process
15 a major factor that affects the efficiency of production

(Fitriam et al., 2015). So, a good layout of production
process will eliminate some problem on material handling
system (Lee and James, 1967; Peer and Sharma, 2008).
Therefore, it is significant to be redesigned. The purpose
of this study 1s to redesign the layout of health drink
production facilities to improve productivity (Alex ef af.,
2010).

MATERIALS AND METHODS

Survey: Direct observation was conducted in the object
of research. Tt is to identify the Initial layout of production
department, flow process of production, direct labor cost,
material handling tools.

Computerized Relationship Layout Planning
(CORELAP) algorithm: CORELAP (Computerized
Relationship Planning) algorithm was mtroduced by
(1967). This method develops a
construction of layout. It works based on the product of
Total Closeness Rating (TCR) that is a total of numeric
values for relationship among departments (Alex ef af.,
2010). This algorithm requires initial data that consists
of (Muther and Wheeler, 1994; Lee and James,
1967):

Lee and James
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*  Activity Relationship Chart (ARC)
+  Areas of each department

*  The number of departments

*  Closeness rating

As for procedures to use CORELAP algorithm is as
follows:

Algorithm 1:

1.  Calculate a TCR for each department (Khan and Tidke, 2013)

2. Select the highest TCR value of department for detenmining as fix
location. If there are some departments having similar TCR then select a
departement that has lots of absolute closeness

3. Subsquently, the next location of departement is determined refering
to the second highest TCR

4. Repeat this process is started from step two until the entire department
is located. Tf no department has A (absolute) or E (excellent) grade for
closeness then proceed to I (Important) or O (Ordinary) or U (Unimportant)
or ¥ (unexpected) grade for closeness

Activity relationship chart: Activity Relationship Chart
(ARC) is a method or technique for determaining
degree of relationship between department (Muther and
Wheeler, 1994). This degree consist of Absolute (A),
Excellent (E), Important (T), Ordinary (O), Unimportant (17),
undesireble  (X) (Muther and Wheeler, 1994,
Tompkins et al., 2010, LLC., 2003).

Total closeness rating: TCR is the calculation of the
degree of proximity of each department or facility that is

A
Raw material warehouse

B
Grinding

C
Mixing and weighing

D
Tea bagging machine

E
Oven

F
Sealing

G

Packing 1

described in the Activity Relationship Chart (ARC)
(Muther and Wheeler, 1994; Poor, 2010). This method
refers to the degree of proximity between department that
is a product of ARC. Result of TCR determine a priority
for sequence location of department.

Simulation: Simulation is conducted by using Flexim 6
Software to model the initial model and the proposed

model (Flexsim Archieves, 2009; Salman, 2014).

Material handling cost: The equation of material handling
cost 1s used as follows:

OMH = r=<f<OMH/m

OMH = The cost of material handling
T = The distance of displacement (m)
f = The frequency of removal

RESULTS AND DISCUSSION

Analysis of activity relationship among department:
Figure 1 shows the result of ARC on closeness level
between one department to another in production floor. It
consists of ten departments namely receiving, raw material
warchouse, grinding, weighing and mixing, tea bagging
machine, oven, sealing, packing 1, 2 and fimshed goods
warehouse.

H
Packing 2

1
Admission

P
] 7
Finished goods warchouse

Fig. 1: Activity relationship chart, the reason: 1) Maintain sterility of raw materials; 2) Efiensi displacement; 3)
Maintaining the quality of raw materials from outside the state; 4) Ease of monitoring; 5) Ease of haulage; 6)
Protentially contammated dust and 7) Atmoying production process
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Table 1: Total closeness rating

Facilities
Rating 1 2 3 4 5 4] 7 8 9 10 A E 1 0 u X SCORETCR TCR
1 - A A E u E U u A U 3 2 0 0 4 0 27 1
2 A - A E u E U u U U 2 2 0 0 5 0 23 3
3 A A - E I E U u U U 2 2 1 1 4 0 27 2
4 E E E - A E U u X X 1 4 0 0 2 2 23 5
5 U U I A - I 8] u U X 1 0 2 1 4 1 17 6
6 E E E E I - I I X X 0 4 3 0 0 2 25 4
7 u u u u 0 I - I 8] X 0 0 2 2 4 1 14 7
8 u u u u u I I - A u 1 0 2 0 4] 0 17 8
9 A u u X u X 8] A - I 2 0 1 1 3 2 18 9
10 U U U X X X X U 1 - 0 0 1 0 4 4 7 10

Raw material warehouse have Absolute closeness
(A) with grinding department and mixing and weighing T™ T _ Warchouse

L. . .. Sealin;

department and also grinding department with mixing and Teabag | Oven S S FY

weighing department. While tea bagging machine
departments are in absolute closeness with the oven
department. That is because they should be close to each
other to make efficient flow process as well as to maintain
the raw material.

While tea begging machine with mixing and
weighing, grinding, a raw material warehouse department
and sealing department have Excellent closeness (E). It
because to maintain quality of raw materials. And oven
department with weighing and mixing and sealer
department then sealer deaprtment with packing 1 and 2
department then packing 1 and 2 department with the
fimshed goods warehouse then admissionwith the raw
material warehouse has an Tmportant closeness (I) level.
It because to move easily.

An oven department with packing 1 department and
tea grinder department with admission deaprtment have
Ordinary closeness (O) level. Tt because of easiness to
monitor. The other department has Unimportant closeness
(U level. This means no critical link.

Analysis of total closeness rating: Table 1 describes
result of TCR that 15 a closeness rating for each
department based on result of ARC. Department 1 and 3
have the highest TCR that 1s 27. It means that these
departments should be located in the first position.
Because these departments are most critical to start a
production process. And other departments is placed to
next location refers to the next higher TCR.

Validation: From the initial layout validation results using
statistical tests on Flexim 6, the layout has been
considered valid. Tt because of the equality test that is
two averages calculated H; and Z 1s accepted for entry
within limits. Caleulated Hy and F on two variance equality

Packing 2

v

Warehouse

finished good Grinding

Admission

— Flow production of tea bag
(one flavor and mix flavor)

~P Flow production of brewed tea
(one flavor and mix flavor)

Fig. 2: The initial layout

test is also included in the limit as well as the chi Hj if the
calculated y*<y® Table and the simulation results show
the value 12.78333333<9.487729037. So that, in other
words, simulation data results were 1n accordance with
data of with the real system.

Analysis of proposed layout design: Figure 2 1s the mmtial
layout design and Fig. 3 shows the simulation on
Flexim 6 of mmitial layout. Figure 4 1s the the results of the
final iteration of CORELAP and (Fig. 5) shows the
proposed layout from iteration. That describes the
proposed layout design of shop floor.

The proposed design has a change in the position of
department which producing a shorter of total distance
from 6-48 m. So, it can reduce total of material handling
costm the amount of rupiah (30%). As well as the flow
process 1s also more efficient and effective.
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Queue30

Fig. 3: The simulation of initial layout

< Weighing
and
mixing

Packing 1

— Flow production (one e » Flow production of brewed
flavor and mix flavor) (one flavor and mix flavor)

Fig. 4: The proposed layout

Ruang H, packing 2 {tubruk)

Fig. 5: The simulation of proposed layout
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CONCLUSION

Tt was concluded as follows: the proposed design has
a change m the position of department which a raw
material warehouse 1s a department in the first location.
Subsequently, a mixing and weighing department 1s in the
second location. And grinding department is in the next
location. In the 4th location is sealing department. Tea
bagging machine department is in the fifth location. For
the sixth location 18 department of oven and for the
seventh location 1s packing 1. Department of Packing 2,
Department of Admission and Department of Fmished
Goods Warehouse is location for the 8th-10th.

The proposed design produces a shorter of total
distance from 69 m into 48 m, so that, it can reduce 30% of
total of material handling cost. Computerized layout
planming 1s one of an effective method to redesign the
facilities. So that, the proposed layout design of facilities
in production department is more effective and more
efficient to save manufacturing cost and continuity of a
process of tea bag and brewed tea production.

REFERENCES

Alex, S, A.C. Lokesh and N. Ravilkumar, 2010. Space
utilization improvement in cnc machining unit
through lean layout. SAS Tech. T., 9: 31-38.

Bordolol, M.P. and T. Nath, 2014. Modification of an
existing layout of a production line based on distance
function. Intl. J. Sci. Technoledge, 2: 78-78.

Fitriani, A., G. Prakoso and A M. Azis, 2015. Facility
layout improvement: Based on safety and health at
worlk and standards of food production facility.
Proceedings of the Intemational Conference on
Trends in Economics Humanities and Management
(ICTEHM 15), March 27-28, 2015, ICEHM, Singapore,
pp: 67-72.

Flexsim  Archives, 2009. Flexsim  simulation
software-overview. FlexSim Software Products, Inc.,
Orem, Utah. https://www. flexsim.com/flexsim/

Khan, AJ. and D.J. Tidke, 2013. Designing facilities
layout for small and medium enterprises. Intl. J. Eng.

Res. Gen. Sci, 1: 1-8.

LLC.,, 2003, Facility planning methodology. Bodi
Engineering LLC, USA. http:/Aranmell.
com/Articles/bodi.pdf

Lee, R.C. and M.M. James, 1967. Corelap computerized
relationship layout planmng. J. Ind. Eng., 1:
195-200.

Muther, R. and J.D. Wheeler, 1994. Simplified Systematic
Layout Planmng. Management and Industrial
Research Publications, Kansas City, Missouri.

Peer, SK. and D.K. Sharma, 2008 Human computer
interaction design with multi-goal facilities
layout model. Math.  Appl, 56
2164-2174.

Poor, V.H., 2010. An Introduction to Signal Detection and
Estimation.  Springer, New  York, USA.
ISBN:9781441928375, Pages: 398,

Salman, JTM., 2014. The effect of admming Al203

properties  of high copper dental
amalgam. J. Babylon Univ. Eng. Sci, 22:
875-883.

Sule, D.R., 1994. Manufacturing Facilities: Tocation,
Plamning and Design 2nd Edn., PWS Publishing
Company, Boston, Massachussetts, ISBN:
9780534934354, Pages: 722.

Tompkins, T.A. JA White, YA Bozer and JMA.
Tanchoco, 2010. Facilities Planning. JolnWiley &
Sons, New York, USA., ISBN:978-0-470-44404-7,
Pages: 841.

Comput.

E

on  some

8135



	8131-8135 - Copy_Page_1
	8131-8135 - Copy_Page_2
	8131-8135 - Copy_Page_3
	8131-8135 - Copy_Page_4
	8131-8135 - Copy_Page_5

