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Abstract: Refilling of fire extinguishers is a key activity in PT Pinaco Utama Indonesia. In these activities, the workers doing the work manually with
ergonomic postures that can cause a complaint to the musculoskeletal system. In a preliminary study, a questionnaire used Nordic Body Map is used to
identify specific problems in parts of the body and using REBA (Rapid Entire Body Assessment) to determine the level of risk working posture. This
preliminary study shows that workers have a lot of complaints on the part of their body with a high level of risk and very high. For that we need a tool that
can reduce the complaints of the musculoskeletal system. Tools in the form of work chair. The purpose of this study was to design an ergonomic office
chair and is equipped with several features to accommodate the needs and conditions in PT Pinaco Utama Indonesia. The first step of this research is to
develop the expectations of the office chair features information then is poured into a design concept. Furthermore, this concept is manifested in a more
specific design taking into account the anthropometric dimensions of the workers. Making the design and production cost calculation is made to perform
a feasibility analysis in this research.
Index Terms: Work Chairs, Design, Nordic Body Map, REBA anthropometry
————————————————————

1 INTRODUCTION

2 RESEARCH METHOD

PT PINACO UTAMA INDONESIA is a factory in the field of
trade and services refilling fire extinguishers to be sent to
various customers. In the production process includes several
stages of the process of making powder / powder contents of
the tube, filling powder / powder contents of the tube, storage
tube into the storage table. [1-3] From the results of direct
observation and interviews with workers at PT PINACO
UTAMA INDONESIA, the process of making powder / powder
fill tube and filling powder / powder content of the tube
indicates the operator musculoskeletal complaints such as
pain in the neck, back, waist, legs and calves. Based on the
results of questionnaires Nordic Body Map to 4 operator
recharging fire extinguishers got complaints on several body
segments operator [4-5]. Of the four carriers is known that the
four complained of pain in the upper neck, lower neck, upper
arm, right wrist, right shoulder, back, waist, legs and feet. Based
on observations, there are work postures that indicate the
occurrence of muscle injury. Therefore, it is necessary to design
work facility in an effort to reduce the grievances felt by the
operator. [6-8] Based on the background of the problems that
exist researcher wants to try out ideas improvement in
research entitled "chair design work with the ergonomic
aspects to reduce musculoskeletal disorders in PT PINACO
UTAMA INDONESIA". This research is very important to
produce an ergonomic work chair, in accordance
anthropometry of workers of PT Pinaco Utama Indonesia as
users. The objectives to be achieved after doing this research
that resulted in an ergonomic work chair, in accordance
anthropometry of workers of PT Pinaco Utama Indonesia as
users.

The data collection phase requires some kind of data
regarding the activity of fire extinguisher recharging. The data
collection process can be described in the following section
[9]:
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Documentation and interviews
Documentation obtained by shooting and working attitude in
the process of refilling fire extinguisher. While the interviews
were conducted to obtain information directly from the workers
to the complaints and desires in the process of refilling fire
extinguisher.
Questionnaires
The spread of the questionnaire aims to find complaints or
discomfort felt by the workers at PT PUI during the process of
refilling fire extinguisher. Questionnaires were distributed a
questionnaire Nordic Body Map. Through this questionnaire is
expected to know the parts of the body that is experiencing
musculoskeletal complaints.
Identification of the complaint, the expectations and
needs
In this stage, the interpretation of the complaint, the
expectations and needs of workers of PT Pinaco Utama
Indonesia will be the product concerned, which will be used as
the basis for designing an ergonomic work chair. Results
ergonomic work chair design is expected to meet the needs of
the worker.
Anthropometric Data
In this scheme required anthropometric data used to establish
the size of the design. It is intended that the resulting design
can be used with good or at least closer to its characteristics.
Retrieval of data obtained from the results of anthropometric
measurements of workers as much as 4 people and additional
data body dimensions were 36 people taken from Lab.
Practical PSKE of Industrial Engineering Department of
Universitas Muhammadiyah Jakarta. The anthropometric data
were taken in accordance with the variables that have been
determined by that High Sitting Upright (TDT), High Eye
Contact (TMD), High Shoulder Sitting (TBD), High Elbow
Lounge (TSD), High-popliteal (TPO), Butt popliteal ( pPO), Ass
To Knee (PKL), Pinggu Width (LP), Shoulder Width (LB), and
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The total score of the recapitulation of the questionnaire
Nordic Body Map in Table 1 above as many as 60 complaints
with a risk level of the high risk category and class actions are
required immediate action.

Step research conducted as in Figure 1 below:

Initial work posture
Posture assessment work conducted to determine the attitude
/ position work experience musculoskeletal complaints.
Posture assessment work carried out by the method of REBA
(Rapid Entire Body Assessment). REBA method can be used
to determine which parts of the body experiencing fatigue or
pain. Rate posture PT PUI workers drawn from the current
posture of the process of refilling fire extinguisher consists of
several processes including; the process took a powder and
take the empty tube into the working area, the process took a
powder and pour the contents into an empty tube until fully
charged according to the charging standard size and then
after the tube is fully charged, then the final step is filling
nitrogen. Here are the results of the risk assessment
ergonomics with REBA method, among others:
Powder-making process and the empty tube
The process of decision-making processes of powder and
empty tubes is done with standing posture slightly bent with
the hands reaching forward to take the powder from the
powder storage shelves. The position could potentially cause
a complaint to the back. The process can be seen in Table 2.
with REBA results below:

Figure 1. Flow of research conducted

3 RESULTS AND DISCUSSION
The data collection phase is obtained from direct observation
of the process of filling the fire extinguisher in PT Pinaco
Utama Indonesia. Then the collected data will be used as the
basis for designing a tool in the form of "work chair" that is
expected to be able to cope with musculoskeletal complaints
experienced by these workers.

Table 2. Posture powder-making process and the empty tube

Questionnaire Results Recap NBM (Nordic Body Map)
Nordic Body Map questionnaires were given to four workers at
PT Pinaco Utama Indonesia, aims to understand the
complaints of the workers in the process of charging the fire
extinguisher. This questionnaire Following are results of the
questionnaire in Table 1:
Table 1. Questionnaire NBM (Nordic Body Map)
Posture process of filling powder into an empty tube
In the process of filling powder into the empty tube until it is
full, the worker standing bent. The posture can potentially
cause pain in the back, neck and hands. The process can be
seen in Table 3 with the results of REBA below:
Table 3. The process of retrieving and pour the powder into
the empty tube
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Posture nitrogen charging process
Once the tube is fully charged then the workers perform the
charging process nitrogen. Workers with a standing posture.
The process can be seen in Table 4 with the results of REBA
below:
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Table 7. Uniformity Test Data Anthropometric

Table 4. Posture nitrogen charging process

Data observation is sufficient for meeting the requirements N
'<N, N is the number of data observations, data retrieval is not
needed anymore. The results of test calculations the
adequacy of the data each anthropometric dimension are
presented in Table 8 below:
Table 8. Test Anthropometric Data Sufficiency

From the results of the three processes can be concluded with
a recap on the scores REBA. Here are the results of
recapitulation REBA score in Table 5.
Table 5. Summary of REBA Score

Anthropometric Data
Anthropometric data used to design ergonomic office chair.
Anthropometric data obtained directly from the four workers
PT PINACO UTAMA INDONESIA and there is also an
additional anthropometric data of the Lab. Practical PSKE
Industrial Engineering Universitas Muhammadiyah Jakarta as
many as 36 people. Anthropometric data were measured for
the design office chair ergonomics are 7-dimensional body,
the High Sit upright (TDT), High Eye Contact (TMD), Highpopliteal (TPO), Butt popliteal (PPO), Ass To Knee (PKL),
Wide Hips (LP), Shoulder Width (LB), and Reach Hand Future
(JTD). Here are the results of measurements of body
dimensions of which are described in Table 6 below:

Percentile is a value that indicates a certain percentage of
people who have sizes at or below that value. At this stage it is
used percentiles 5 and 95, Here is the recapitulation of
percentile calculations are presented in Table 9. below:
Table 9. Data percentile anthropometry

4 CONCLUSION

Table 6. Dimensional Full Body of PT PUI

Anthropometric Data Testing
The results of test calculations uniformity high data sitting
upright, all the data is already qualified and are considered
uniform uniformity, it is not necessary to test the uniformity of
data again. Recapitulation of each dimension uniformity test
anthropometric data is presented in Table 7:

From the results of this study provide the following
conclusions:
1. Based on the identification using REBA after
designing a decline in the level of risk. For the
powder-making process has a score of 12 with a very
high level of risk into a score of 5 with moderate risk
level, to the process of filling the tube has a score of
10 with a high level of risk into a score of 3 with a low
risk level and for nitrogen charging process no
change in score.
2. The results of the design workbench refers to workers
anthropometric
data,
body
dimensions
and
percentiles are used for the design is the TDT (High
sitting upright) with the 95% percentile, TMD (seated
eye height) with a percentile of 50%, TPO (popliteal
height) with a percentile 5%, pPO (butt popliteal) with
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5% percentile, PKL (buttock to knee) with 5%
percentile, LB (Shoulder Width) with a percentile of
95%, and JTD (Reach arms forward) with 5%
percentile.
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