Latent Heat and
Heating Curves
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Review of Specific Heat
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Calculating Heat Transfer

How much heat energy is required to heat up 2 kg of liquid
water from its freezing point to its boiling point?

Q) = mcAT Specific Heat of Water

4180 J kgt K1
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Why a Plateau?
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Adding Heat | Internal Energy

All heat added becomes _
internal energy ElNT o EK T EP

Changing the temperature of the solid, liquid, or gas?

Causing the substance to change phases?




Specific Latent Heat

Specific Latent Heat is the amount energy transferred when
1 kg of the substance changes phase at a constant temp.

Boiling or Condensing Latent Heat of Vaporization L,

Melting or Freezing Latent Heat of Fusion L

Specific Latent Heat for Water (H,0):
Latent Heat of Fusion 334,000 J kg

Latent Heat of Vaporization | 2,260,000 J kg




Specific Latent Heat Equation

Q=i
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Energy *This equation works for
heat energy gained as well
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Heating Curve
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Heating Curve
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Try This...

If the latent heat of fusion of a certain kind
of chocolate is 160,000 J kg!, how much
thermal energy is removed from you when a
10 g bar of chocolate melts in your mouth?

Q =mL




Specific Heat Combined

QtOtCll — mCAT + mL
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Try This...

How much heat is needed to transform 0.5 kg of ice at -20 °C into water at 50 °C ?

r 3

/ Specific Heat of Ice 2090 J kgt K1

Specific Heat of Water 4180 J kgt K1

Temperature (°C)

Latent Heat of Fusion 334,000 J kg1

0°C

Latent Heat of Vaporization | 2,260,000 J kg

Heat Added




Evaporation vs Boiling

Evaporation: Boiling:




Example IB Questions

10. A solid piece of tungsten melts into liquid without a change in temperature. Which of the following
is correct for the molecules in the liquid phase compared with the molecules in the solid phase?

Kinetic energy Potential energy
A same greater
B. same same
C. greater greater
D. greater same

11. The specific latent heat of a substance is defined as the energy required at constant temperature to
A.  change the phase.
B. change the phase of 1kg.
C. change the phase of 1m’.

D. change the phase of 1 kg every second.




Try This...

How much heat is needed to transform 1.4 kg of water at 23°C into water vapor at 120 °C?

»

/ Specific Heat of Water Vapor | 2000 J kg K

100°C

Specific Heat of Water 4180 J kgt Kt

Temperature (°C)

ol Latent Heat of Fusion 334,000 kgt
Qtotqar = McAT + mL + mcAT

>

Latent Heat of Vaporization 2,260,000 J kg™

Heat Added




Lesson Takeaways




