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Nusselt Analysis -
Assumptions

= Laminar condensate film

= Gravitational amnd viscous forces only
1-= IHeat transfer by conduction through the
ilery
= Thermodynamic equilibrium at the
imterface
s Uniformm -
= Phy=sical properties
= Wall temperature

Nusselt Analysis - 1

From film analysis
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We define the mass flow rate per
unit width as
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Nusselt Analysis - 1I

Licquid flm Aowrate, &, incresses with distance,
w, If G, is condensation mass fAux then fnam
mass balance G = difY dx
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Nusselt Analysis - III

Condensation mass flux G, is related to
Y heat flux, g, , by ¢ =48 G
| ‘\ {4h, = [atent heat of waporisation)

| Heat transfer through the film is by

conduction. Therafare the heat transfer
coefficient will be (i /&)

g = %"[Tw, ~T.)=Ah G,

Combining....

Condensation mass Aux G, and
heat transfer equation

%{rml o Tl. } = Mil G.' : . :
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On integrating.....
Condensation mass flux G, and
film Flowr equation

Local Coefficient

-...0n integrating
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Local heat transfer coefficient

(K.l —p, Jean ]

, 9
= —= -
& | 4T, -7 )x

Page 2 of 4



SNS COLLEGE OF TECHNOLOGY, coIMBATORE-35 -

DEPARTMENT OF MECHANICAL ENGINEERING, 16ME306/ Heat and Mass Transfer — UNIT Ill -
PHASE CHANGE HEAT TRANSFER AND HEAT
EXCHANGERS
Topic - Nusselt’s theory of condensation,

(T T )

Average Coefficient
On integrating
e, (o, —p, Jean, |
0T, ~LJE |
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T= —j’ iy = u_sm[
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OR VA -
[ l."v'u S 147 Re™""” where
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/ Nusselt Analysis -
< Assumptions

=L aminar condensate film
=Gravitational and viscous forces anly
sHeat transfer by conduction through
the film
sThermodynamic equilibrium at the
interface
=Lniform -

= Physical properties

= Wall temperature

/ Nusselt Analysis -
< Assumptions

=Laminar condensate film
=Gravitational and viscous forces only
sHeat transfer by conduction through
the film
=Thermodynamic equllibrium at the
interface
sl niform -

= Physical properties

= Wall temperature
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