Thermal Transfer
You will need to know that:
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1.
(a)
An electric kettle has a 2.7 kW heater.  It contains 1.6 kg of water at 20 oC.



(i)
 Calculate the least time it takes to bring the water to the boil.




(cwater = 4200 Jkg-1K-1)



(ii)
Why is this time the least time?


(b)
The kettle is allowed to continue to boil for 15 minutes.  What mass of water is converted into steam? (Lwater = 2.3 x 106 Jkg-1)

2.
The U-value of a cavity brick wall is 1 Wm-2K-1.  How much thermal energy is conducted through the wall, which has an area of 30 m2, during 8 hours in which the inside temperature is 20 0C and the outside temperature 0 0C?

3.
In an experiment in the laboratory ice at 0 oC is completely surrounded by a box made from polystyrene ceiling tiles.  The box has a total surface area of 0.5 m2 and the room temperature is 20 oC.  After 20 minutes it is found that 20 g (0.020 kg) of ice has been melted by the thermal energy conducted through the ceiling tile box.

Taking the specific latent heat of ice to be 3.0 x 105 Jkg-1 calculate

(a)
The thermal energy conducted through the box in 20 minutes.





(b)
The thermal energy conducted through the box in 1 s.


(c)
The U-value of a polystyrene ceiling tile.







4.
The graph shows how the temperature varies with time for an electric fire which is turned on at time t = 0.







For the origin at room temperature, the curved section at A and the horizontal section B, fill in the table below to show whether, for a short length of time in each section, 
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 are positive, negative or zero.  You are given a start!
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