Mechanical Engineering Department  MEC1405
Comparison of the energy requirement for bringing water to a boil: Electric vs Gas 
Object: 
To determine and compare the energy required for heating water from room temperature to boiling point using both electric kettle and kettle on gas stove.  The difference in energy requirement is due to the different heating method because the sensible haet gain of the water in either is the same.
Apparatus:
Electric Kettle, equipped with electrical power meter, stop watch, beaker, thermometer.

Kettle, gas stove, gas cylinder, stop watch, electronic scales, beaker, thermometer.

Theory:
The sensible heat gain of water from room temperature to boiling point can be calculated.   However when this heating is performed in our everyday lives the methodology we use requires more heat at the source.  This experiment quantifies the quantity of electrical power used to get to boiling point and also quantifies the quantity of gas required as fuel in a gas stove.  It is also noted that the efficiency from fuel at the power station  to electricity in the household varies but we can use 30% as an estimate. 
Procedure:
1. Fill the electric kettle with 0.6 litre of  water.  Measure the temperature of the water.  With the electric kettle plugged into the power meter, switch it on and record the time it takes for the water to start boiling and also for the kettle to turn off automatically. Note the power consumption of the kettle during the heating.  Since electric kettles usually keep boiling the water for a few seconds before it turns off, monitor the temperature of the water with a thermocouple and note the time when it reads 100oC.
2. Fill the kettle with 0.6 litre of water.  Measure the temperature of the water.  The starting temperature needs to be consistent with the other experiments. Take note of the weight of the gas cylinder before lighting the gas stove.  Light the gas stove (large burner) and put the kettle on the burner.  Take the time it takes to come to a boil.  When the water is boiling turn the burner off, monitor the temperature of the water with the thermocouple and allow to reach 100oC.  Take note of the weight of the gas cylinder.

3. Repeat the experiment with the gas stove for the medium burner.
4. Repeat the above for both kettles for volumes of 0.9 liter.
Analysis: 
Calculate the amount of electrical energy required for bringing the 0.6 and 0.9 litres of water to a boil.  If the conversion efficiency from fuel to electrical is taken as 30%, what is the fuel energy required.

Calculate the amount of gas fuel consumed for bringing the 0.6 and 0.9 litres of water to a boi for both the large and medium burner.  If the calorific value of the gas is 46 MJ/kg, what is the fuel energy requirement for each volume of water brought to boil.  What is the power (Watts) thermal consumption of the gas burners (calculated from the mass of gas burned, the calorific value and the burner on time).
Conclusion:

Plot the energy requirement for both types of kettle and the two different volumes.  Which system is the most effective?
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