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Aluminum beverage bottles with a screw top of 28-mm and 38-mm in diameter have been launched
on to the Japanese market recent years to meet new drinking custom trend of the consumers. However,
some Japanese customers feel that the 28-mm opening is too small and also feel that the 38-mm
opening is too large. Therefore, it is desired to develop a method to evaluate human feelings when
drinking directly from the bottle opening and to identify the opening size that is best for consumers’
drinking ease. Hence, we proposed an evaluation function of drinking ease in order to identify the
rigorous dimension of bottle opening. The evaluation function of drinking ease has been proposed in
terms of the difference between the actual flow amount from the bottles and the appropriate flow
amount. If the difference decrease, the consumers possibly feel comfortable. Three variables (the
bottle opening size, the beverage amount in the bottles, and the height of subjects) have been
considered and the evaluation function of drinking ease has been constructed using Radial Basis
Function Network. Results from the optimization of the proposed function, the subjects may get the
closest beverage amount to the appropriate amount and feel comfortable when they drink from the
34.3-mm opening. It has been identified the dimension of the opening diameter that the subjects may
feel comfortable using the proposed function.

Key Words: Human Engineering, Optimum Design, Engineering Optimization, Drinking Ease,
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Fig.1 Aluminum beverage bottle samples
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Fig.4 Relationships between one mouthful beverage amount and
dimensions of human body
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Table 1 Analysis points

Analysis points | X [mm] | % [ml] | X[deg] Xs [s]
1 28.0 100 5.0 1.70
2 28.0 200 -10.0 335
3 28.0 300 -25.0 5.00
4 28.0 200 2.5 1.70
5 28.0 300 -12.5 335
6 28.0 100 17.5 5.00
7 28.0 300 0.0 1.70
8 28.0 100 30.0 335
9 28.0 200 15.0 5.00
10 33.0 200 -10.0 1.70
11 33.0 300 250 335
12 33.0 100 5.0 5.00
13 33.0 300 -125 1.70
14 33.0 100 17.5 335
15 33.0 200 2.5 5.00
16 33.0 100 30.0 1.70
17 33.0 200 15.0 335
18 33.0 300 0.0 5.00
19 38.0 300 250 1.70
20 38.0 100 5.0 335
21 38.0 200 -10.0 5.00
22 38.0 100 17.5 1.70
23 38.0 200 2.5 335
24 38.0 300 -125 5.00
25 38.0 200 15.0 1.70
26 38.0 300 0.0 335
27 38.0 100 30.0 5.00
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