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Nusselt Analysis — 

Assumptions 
- Laminar condensate firm 

- Gravitational and viscous forces only 
1-:“Heat transien- b'g' conduction through the 

m 

- Thermodynamic equilibrium at the 
Interface 

- Uniform — 
I- Physusal properties 
. Wall temperature 

      

  

Nusselt Analysis — I 

From film analysis 

(PI _PI IRE-IWI 

311 
We define the mass flow rate per 

unit width as 

V: 

I =Li_r= FHIP: —P..IH5' 
W 311 

l"     
  

Nusselt Analysis — II 

IJquirJ FIIIrI flbwrale, G. inLl'EfiSB with distance, 

a. If G: is mndensmiml mesa. I'qu men [rum 
mass balano: G: = all .I' fix 

. ' . — I 5‘ '. AH ].=P. I3r P. x 
1- . ..3.‘.1..- .. 

I 

fu_£=pI[PJ—Pg]gfi1£§ 

' d: 3'1 o. 
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Nusselt Analysis — III 

Condensation mass flu): fit is related to 
\ heat flung}, . bvé=1fifi 
III. ($1.. - latent heat of uaporisation} 

'. Heat tiensfer through the film is by 

__!1_ conduction. Therefore the heat transfer 

10 meficient will he (3..." El! 

  

  
  

  

Combining... 

Condensation mass flux E‘ and 

heal: transfer equation _ 

go... —r..i=ma.%§ _ 
. _ - fiflfi = 7—)— 

4% no, -P.I.1: 5.15 w 
11 (L! ' 

mi, in... — r. M 

On integleting..... 

Condensation mass flux G: and 

film flow equation       

  

Local Coefficient 

....Gn integrating 

I54 = 4111II1'L-.- _TpI-T 

5 PI IP.- -I=*r IRA-'1. _ 

Local heat transfer mel‘ficient 

l.'-1 

a =£= MI 
5 4TIITH... —Th }_t j 
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Average Coefficient 
{In integrating 

kiwi pig-am E=—[ max: “.943 —' 
11f! .I.-T..}L 

DH IN—u = __Z= I. 4'." Fuel IBM'IIIQ‘M' 

. I m I. 

= II j—r] LRE=4—' 
..-P -P. I: 11 _     

  

/ Nusselt Analysis — 
‘I‘ Assumptions 

ILamlrIar condensate film 
-Grawtational and viscous forces only 

-Hea.: transfer by conductlon through 
the film 
-T‘l'Iermod-,rna mIc equllihrium at the 
interface 
IUniform — 

I thslcal propertIe-s 
I Wall temperature 

  

  

/ Nusselt Analysis — 
‘3‘ Assumptions 

ILamlrIar condensate film 
IGraVItational and viscous forces only 

-Hea.l transfer by conductlon through 
the film 
-T‘hermod-,rna mIc equllihrium at the 
interface 
-Uniform — 

I thslcal propertIe-s 
I Wall temperature       
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