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Abstract: Water bottle commonly found in Indonesia in the form of tubes that hold 19 liters of water. In the process of 
moving, the water bottle is lifted and there is a risk of slipping so that the water bottle can falls and rolls 
because water bottles are generally in the form of a tube and do not have a special handle. For this reason, it 
is necessary to design a drinking water bottle shape with an ergonomic handle so that it is easy to move and 
lift. The purpose of this study is to redesign a decagon-shaped drinking water bottle that has a handle according 
to the anthropometry of the Indonesian hand. This study uses the application of hand anthropometric data for 
95 percentiles of Indonesian men aged 18-25 years. The results of this study obtained a water bottle design in 
the form of an ergonomic decagon and has a bottle handle with a length of 10 cm, with four finger grips each 
measuring 2.5 cm. The contribution of this research proposes a drinking water bottle design that is different 
from the previous one and has an ergonomic handle to reduce the risk of accidents when lifting it. 

1 INTRODUCTION 

Water as consumption such as drinking water is very 
important for the human body because it functions to 
transport minerals, vitamins, proteins, and other 
nutrients throughout the body. Water is a lubricant for 
body tissues as well as a cushion for joints, bones, and 
muscles. About 80% of the human body consists of 
water and of the organs of the body, blood, and brain 
is the highest water content. Healthy drinking water 
has the main and important characteristics, namely 
odorless, tasteless, colorless and does not contain 
harmful substances and microorganisms. (Sari, 
2014);(Aryani, 2017). 

By looking at the main needs of this water, many 
companies are pushing to make new innovations in 
the field of drinking water to make it easier for 
consumers to meet the needs of healthy and fast 
water. Bottled drinking water is one solution. 
Packaging is an important element in a beverage 
product. Bottled drinking water uses a lot of plastic 
because of its ease of use and low production costs 
(Aversa et al., 2021); (Prarudiyanto, Werdiningsih, & 
Rokilah, 2018).  

Packaging such as plastic bottles has become part 
of daily activities, especially in activities related to 
mineral water packaging. The use of plastic bottles 
for mineral water packaging is a practical and concise 
alternative (Wijayanto & Rusdi, 2017). Bottled water 
in 19 liters in Indonesia is mostly used for daily needs 
in households and offices because of the more water 
capacity and practicality. Along with the increasing 
need for bottled mineral water, the need in this case 
the process of lifting and moving this 19 liter water 
bottle from one place to another is a problem that is 
often faced by consumers and producers. (Sasongko 
& Purnomo, 2017); (Setiawan, Kirana, Cahyani, & 
Suryoputro, 2019). 

The current bottle has problems in lifting it to the 
top of the dispenser because of the tubular shape of 
the gallon and the heavy volume of 19 liters of water. 
The tubular shape of the bottle has a risk of slipping 
when lifted so that it can fall and roll on the ground. 
In addition, the shape of the tube without a handle 
adds to the difficulty in moving and lifting the bottle. 
Thus the purpose of this research is to innovate the 
design of changing the shape of the bottle 
accompanied by an ergonomic handle to make it 
easier to lift the bottle, which is needed to solve 
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problems that often occur when lifting and moving it. 
This research contributes positively to society by 
innovating a different bottle shape than before and by 
adding the added benefit of an ergonomic handle for 
easy moving and lifting of water bottles. 

2 LITERATURE REVIEW 

2.1 Ergonomics in Product 
Development 

Definition of ergonomics according to the World 
Health Organization -WHO (1972) Ergonomics is a 
science-oriented field of work design technology 
based on its users, namely humans, including the 
fields of anatomy, physiology and psychology. 
According to Wignjosoebroto (1995); (Nurmianto, 
1998) Ergonomics can be referred to as human factor 
engineering which is defined as a scientific discipline 
that studies humans in relation to the work they do.  

According Salvendy (2012); Lehto and Landry 
(2013) Ergonomics is one of the disciplines that 
discusses the understanding of the interaction of 
humans and their environment of a system. 
Ergonomics emphasizes the importance of applying 
theories, principles, and methods in terms of 
optimizing safety, comfort and human well-being and 
overall system performance. One of the important 
fields in ergonomics is anthropometry. 
Anthropometry is used as a standard for determining 
dimensions in product manufacturing and 
development. 

2.2 Anthropometric Data as Product 
Dimension Determination 

Anthropometry is the measurement of the dimensions 
of the human body as a basis for measuring 
ergonomics for products and the workplace by 
considering ethnicity, gender, body defects, body 
position and posture during activities, as well as the 
type of work performed. Anthropometric data is used 
in ergonomics to determine the physical dimensions 
of workspaces, equipment, and products used by 
humans. Anthropometry is usually displayed in 
tabular form by dividing its size into 5th percentile, 
50th percentile and 95th percentile sizes. Where the 
5th percentile is a measure of the data for the 
population with a small body size, the 50th percentile 
is for the average body size and the 95th percentile is 
used for the larger body size. Several studies on 

anthropometry for variations and redesign of products 
such as furniture were carried out by changing the 
dimensions of the consumer's body based on age and 
ethnicity (Kahya, 2019); (Lee, Kim, Lee, & Yun, 
2018); (Yanto, Lu, & Lu, 2017); (Taifa & Desai, 
2017). 

According Adnan and Dawal (2019) W. Lee et al. 
(2018), Gonzalez, Barrios-Muriel, Romero-Sanchez, 
Salgado, and Alonso (2020); Wang and Cai (2020) 
designing tools, equipment, and furniture according 
to the size of the human body, can provide maximum 
benefits. Recent usage data from anthropometry can 
synchronize users and products produced to suit the 
user Anthropometry has been widely used to design 
products and workplaces that are safe and sustainable 
(Castellucci et al., 2020);(D Cahyadi, Fibrianie, 
Irwan, Susandari, & Tantrika, 2019). In designing 
product handles, paying attention to ergonomic 
principles by using anthropometric tables can 
improve hand posture, increase comfort, and reduce 
discomfort when working with these products. (Veisi, 
Choobineh, Ghaem, & Shafiee, 2019);(Ranger, 
Vezeau, & Lortie, 2019);(Cahyadi, 2014) 

3 METHOD 

The design of the 19 liter mineral water bottle was 
carried out in two stages, namely designing and 
measuring the bottle handle according to 
anthropometric data of the Indonesian human body 
and the second was designing the shape of a mineral 
water bottle with an ergonomic handle and the design 
of a ten-shaped bottle using 3D software. 
Anthropometric data used are hand width (HW) 
dimension data, finger width (FW) and finger depth 
(FD), male gender 95 percentile aged 18-25 years like 
seen in table 1 (Purnomo, 2014). 

Table 1: Anthropometric data hand width (HW), finger 
width (FW) and finger depth (FD). 

No Anthropometric 
Data 

 Percentile 
5%tile 50%tile 95%tile 

1 Hand width (HW) 7,2 cm 8,2 cm 9,1 cm 
2 Finger width (FW)  1,6 cm  1,8 cm  2,2 cm  
3 Finger depth (FD) 1,3 cm 1,7 cm  2,0 cm 

4 RESULT AND DISCUSSION 

In this research, anthropometric data used were Asian 
ethnic groups from Indonesia with male gender aged 
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18-25 years. For the initial stage, determine the length 
of the bottle handle using anthropometric hand width 
data. From the anthropometric data in the table 1, the 
95th percentile value is 9,1 cm.  

This value is the minimum value of the handle 
length to be the lower limit of the ergonomic grip size. 
Due to the dynamic movement of the fingers when 
lifting the bottle, this product is designed to be 10 cm 
for the length of the hand grip. In Figure 1, this size 
is labeled with hand wide (HW). 

To determine the size of the grip width on the 
bottle handle, the Finger Wide (FW) size is used as 
shown in Figure 1. Anthropometric data taken is 
finger width data from the 95th percentile of male 
gender. The value obtained in the anthropometric data 
is 2,2 cm.  

This value is a minimal value, so the value used in 
the product is 2.5 cm to provide dynamic motion of 
the finger. The number of handles designed is 4 
indentations to strengthen the grip when lifting the 
bottle using the index finger, middle finger, ring 
finger and little finger. 

 

 
Figure 1: Anthropometric measurements of hand width 
(HW) and finger width (FW) (mannequin pro software). 

To determine the width of the grip, the finger depth 
(FD) dimension is used as shown in figure 2. The 
width of the grip space is designed so that there is 
comfortable movement in the area between the bottle 
body and the finger grip when lifting the bottle.  

Finger depth is taken from anthropometric data of 
the 95th percentile of men. The value obtained from 
anthropometric data is 2 cm. This value is the 
minimum value of the width of the hollow in the 
bottle handle. In the design of this product, the 
designed depth is 7 cm. 
 

 
Figure 2: Anthropometric finger depth (FD) measure 
(mannequin pro software). 

The results of 3D modeling and rendering will look 
like in Figure 3 and 4. Figure 3 and 4 are an image of 
the shape and size of the bottle design. The shape of 
the handle on the bottle is a box with a length of 10 
cm and a width and height of 2.5 cm. The size of the 
ergonomic handle that has been analyzed through the 
use of anthropometric data is applied to the bottle 
design. 
 

 
Figure 3: The size of the bottle handle side view. 

 
Figure 4: The size of the bottle handle top view. 
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The next stage is the application of these 
dimensions to bottle products using 3D software. The 
software used in designing the decagon bottle is 
google sketchup. Decagon is a ten-sided polygon that 
has composed golden triangle (base angle 720 and 
vertex 360)  as shown in figure 5. (Kimberly, 2011). 

 
 
 
 
 
 
 

 

 

 
Figure 5: Application of the Golden section triangle to the 
bottle design (decagon shape). 

 
Figure 6: Modeling a decagon bottle with an ergonomic 
handle. 

Figure 6 is the final image of the bottle design 
rendering process using 3D software. This rendering 
aims to show the final result of the rectangular bottle 
design and the position of the handle on the bottle. 

5 CONCLUSIONS 

Bottled mineral water that is commonly found in 
Indonesia is in the form of a tube with a size of 19 
liters of water. In the process of moving the water 
bottle containing the water, the water bottle is lifted 
and sometimes slips occur so that the water bottle 
falls and rolls. The results of this study obtained a 
decagon-shaped drinking water bottle design that is 

ergonomic and has the shape of a handle on a box-
shaped bottle with a length of 10 cm and a width and 
height of 2.5 cm. On the handle of the bottle there are 
four grooves for the grip of the four fingers, namely 
the index finger, middle finger, ring finger and little 
finger.  

This grip design has 7 cm of grip space to provide 
comfort and safety when fingers enter and exit the 
grip area. For further research, it can be developed 
from the side of the geometric shape and material of 
the handle on the bottle. 
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