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17-6. Phase Change: Latent Heat

GasLiquidSolid onVaporizatiFusion ⎯⎯⎯ →⎯⎯⎯ →⎯Phase change:

Temperature: no change 
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Latent Heats

Q=mL L -kcal/kg or J/kg

heat of fusion LF
⎯⎯ →⎯Absorbs

⎯⎯⎯ ⎯← leasesRe
Solid Liquid

⎯⎯ →⎯Absorbs

⎯⎯⎯ ⎯← leasesRe
Liquid Gas heat of vaporization LV

Latent heat
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17-7. Mechanisms of Heat Transfer

Heat transfer: only when there is a temperature difference
Conduction: need medium

Convection: need medium

Radiation: No medium

Heat may be transferred by more than one way at the same time

On a cold day, why is a piece of metal feels much colder to the 
touch than a piece of wood?
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Conduction

Molecular collision
L

TT
kA

dt
dQH CH −

==

k: thermal conductivity 
KmWKmsJ ⋅=⋅⋅ //

Conductors: 
Silver 406
Copper   385
Aluminum  205
Steel 50

Insulators: 
Fiberglass 0.04
Wool 0.04
Goose down 0.025
Air 0.024

R
TT

A
dt
dQH CH −

==Or:

R=L/k: thermal resistance
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Convection
Mass movements of molecules from one place to another.
Only in fluids: liquids & gases.

Forced convection: circulation by pump/blower
Natural convection: natural density differences
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Radiation

Stefan-Boltzmann Equation
4TAe

dt
dQH σ==

Stefan-Boltzmann constant σ=5.67x10-8 W/m2-K4

Emissivity e: 0 (shiny surfaces) ~ 1(black)

Net flow rate of heat radiation )( 4
2

4
1 TTAe

dt
dQ

−= σ

A good absorber is also a good emitter

Every body emits energy in the form of electromagnetic radiation, 
no need for a medium.


