From the Desk of: Jon Asbornsen, Science Chair at Hawken School in Gates Mills, OH
Excerpts from: Boiling as a Cooling Effect
I always found it frustrating to use the classic demonstration of boiling water in an evacuated bell jar to show that liquids cool
as they boil. By the time you re‐pressurize the bell jar and take the water out maybe one student can feel that the liquid did
actually cool. A second frustration with this demo is that students must take it on faith that lowering the pressure will reduce
the boiling point. The LabQuest computer has allowed me to take data as the bell jar is evacuated. I performed studies on two
different liquids (water and ethanol) that have helped me show students that boiling is a cooling process and that lowering
pressure will lower the boiling point. I ran the LabQuest using the Gas Pressure Sensor and Temperature Probes as I reduced
the pressure in a bell jar using a standard two‐stage pump. I used 50 ml of liquid placed in a standard 100 ml beaker to compare
cooling rates.

Results:

Fig 1. The pressure and temperature of a beaker of water as the two‐stage pump evacuates a bell jar.
The pressure levels off as molecules from the liquid begin to enter the gas phase.

The results shown in Fig. 1 illustrate that as the pressure measured in the bell jar approached the widely
published values3 for the partial pressure of water (3.67 kPa at a temperature of 24.1oC), boiling was
observed. A corresponding linear temperature drop of a rate of ‐0.07888oC/s was measured.

Fig 2. The pressure and temperature of a beaker of ethanol as the two‐stage pump evacuates a bell jar.
A typical ethanol run in Fig. 2 shows similar behavior. Ethanol was observed to boil at a pressure of
6.61 kPa at 21.2oC, and it cooled at a rate of ‐0.2807oC/s.
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