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When pouring liquid in a plastic bottle, air enters the cap mouth at the same time as the liquid
comes out. I started an experiment to find a way to prevent this backflow of air. Before conducting
the experiment, I researched and found a method using a straw, but found that it was difficult to fix
the straw in place, so I decided to explore a method with high reproducibility. In a preliminary
experiment, we found that when a PET bottle is tilted and liquid is poured into it, the angle at
which the speed of liquid flow in the bottle is at its maximum is 60 degrees. In Experiment 1, we
first drilled a hole in the bottom of the PET bottle and determined the change in mass flow rate as a
function of the size of the hole. In Experiment 2, the change in mass flow rate was determined by
the number of holes. (As a result of Experiment 1, the change in the mass flow rate by the size of
the holes became clearly smaller from 5.5 mm (the total area of the holes remained the same while
the number of holes was increased). Therefore, we thought that the amount of air entering the
bottle when the hole was 5.5 mm in the bottom of the PET bottle would be equal to the amount of
air entering when the hole was 5.5 mm. Therefore, it is thought that the amount of air entering the
bottle does not change even if the hole is larger than 5.5 mm. As a result of Experiment 2, the mass
flow rate when the number of holes was increased was larger than that when there was only one
hole. From this result, it is considered that the mass flow rate becomes larger when the number of

holes is increased because the range where air can be taken in is larger when the number of holes is



increased, even if the total area is unchanged. For future prospects, we would like to investigate the

effects of the number of holes and the placement of the holes.
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