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Visibility of Gas Heat Compression/Expansion

Visualize thermal fluctuation due to gas compression/expansion.

Measurement
Method

The heat flux sensor is attached to the compression mechanism surface and a rubber ball (hereinafter referred to as ball) containing
air is set in the compression mechanism (Figs.1 and 2).

As described below, the heat flux sensor measures the thermal fluctuation of the gas inside the ball when the ball is compressed
and expanded.

Condition: normal temperature

(D Operate the mechanism to compress the ball (Fig.3).

@ Return the mechanism to its original position and restore the ball to its original spherical shape (Fig.4).
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The results after the ball compression mechanism is operated are shown on the graph below:

(@ is the heat flux sensor output when the ball is compressed by the mechanism and @ is the heat flux sensor output with the
compression release by the mechanism. 1 When the ball is compressed, air inside the ball adiabatically compresses and generates
heat. Therefore, the temperature inside the ball is higher than that outside of the ball, and the heat flux flows from the inside of the
ball to the outside. When the temperature difference from the outside air disappears, the heat flux disappears and the output of the
heat flux sensor becomes 0. @ When releasing the pressure on the ball, the ball returns to its original spherical shape. At this time,
the air inside the ball adiabatically expands and the temperature of the air decreases. Then, it absorbs heat from the surroundings of
the ball and attempts to return to normal temperature, and a heat flux is generated from the outside to the inside of the ball. When
the temperature difference from the outside air disappears, the heat flux disappears and the output of the heat flux sensor becomes
0.
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Considerations

We successfully confirmed that the sensing of heat after air compression and expansion can be performed with a heat flux sensor.
Compression and expansion of the air can be implemented in various kinds of mechanisms (compressor, cylinder, gas spring, etc),
and when the sensing is done through a heat flux sensor, the operating states can be visualized.
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