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Superheat Requirements for vapour nucleation:

*

2
g fp p

r
σ

− =

( )*
*

2
exp 2 1 f

g f
g

v
p p v M r RT p

p r v
σ

σ∞ ∞
∞

 
= − ≈ −  

 

*

2 1 f
g

g

v
p p

r v
σ

∞

 
− = +  

 

fg

g f

Jidp
dT T v v

=
 −  g f gv v and Mpv RT=

2

1 fgJi M
dp dT

p RT
=

With this assumptions:

Using Clausius-Clapeyron
equation:
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Integrating previous equation:

*

2 1 f
g

g

v
p p

r v
σ

∞

 
− = +  

 

With this assumptions:



Homogeneous nucleation

Multiphase Flow Research Group
School of Mechanical Engineering

Pool and Convective Boiling

( ) ( ) gG r kTN r Ne−∆=

( ) ( )2 344
3 g fG r r r p pπ σ π∆ = − − ( ) 2

*

24 1
3

rG r r
r

π σ  ∆ = − 
 

( )
( )

3
* 2

2
4 16max( )
3 3

g f

G G r r
p p

πσ
π σ∆ = ∆ = =

−

( ) ( )*
* gG r kTdn N r Ne

dt
λ λ

−∆
= =

( )
1

22gkT h mλ σ π= =

80.905 0.095rg rSAT rSAT rSATT T T T− = − +

Boltzmann Equation:
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Rate of  nucleation

Lienhard equation:
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Nucleation from cavities

Formation of an active site
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Vapour trapping model of 
Lorentz et al. (1974), for sizing 

active cavities
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Assumptions:
•Spherical element
•Non-viscous fluid
•Incompressible fluid
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Mechanical energy Eq.   *
Substituting into * yields:

Rayleigh Equation
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Plesset and Zwick solution: ( )
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Mikie et al. (1970)
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Van Stralen Model (1970)
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Bubble detachment and 
frequency:
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