TAP 605- 3: Doing mechanical work

This experiment shows that mechanical work produces a temperature rise.
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You will need

· Friction apparatus (see above)

· spring balance (Newton)

· 100 g masses and hanger

· retort stand, boss head and clamp
· G Clamp

· student to turn the handle

What to do:

Ensure the thermometer is fitted correctly and has been in the apparatus for sometime so thermal equilibrium has been reached.

1. Record the starting temperature

2. Turn the handle steadily so the spring balance reads zero. The friction then balances the weight. Count the number of turns. (Some equipment has a counter attached)

3. Continue turning until the temperature has risen 5 °C.

4. Record the highest temperature reached by the thermometer.

The experiment can be extended so that you could look at doubling the number of turns, does this double the temperature rise? 

Alternatively you could double the weight, keeping the number of turns the same.

Calculate the work done

Work done = Force x distance travelled

Force = friction when the balance reads zero = the weight mg

Distance travelled against friction each turn = 2πr where r is the radius of the drum.
So 

Work done = mg x 2πr x N where N is the number of revolutions and this gives a temperature rise which you recorded.

Repeat the calculation for the above suggestions or other suitable change.

How much mechanical work produces a 1 °C rise in temperature?

Practical advice

Ideally the apparatus should be used over the same temperature range so heating losses are the same. This is difficult to do practically in a time-limited session. The handle needs to be turned steadily so that the friction just balances the weights.

It may not take exactly the same amount of work for a temperature rise of 1 °C this is because of the points mentioned above.

External reference

The diagram is taken from Resourceful Physics
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