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An Analogy for Evaporative Heat Transfer with Wavy/Stratified Air-Water Flow
in Vertical Counter-Current Flow Conditions

4 ¥, W

Abstract
An analogy for evaporative heat transfer with mass transfer was derived. From von-Karman
analogy which has been applied between heat and momentum transfer in single phase turbulent
flow, a modified Karman analogy was suggested at present paper. Nusselt number from this
analogy showed good agreement with experimental results. Such a result shows that the analogy
for a complex heat transfer mode between heat transfer and momentum transfer accompanying
evaporation or condensation on the interface can be established.
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smooth wall, wavy interface, wavy evaporative interface
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Nomenclature

Roman

C,: specific heat at constant pressure

f : friction factor

g : gravitational acceleration
K : thermal conductivity

h : heat transfer coefficient
H : channel height

Ja : Jacob number

M : mass flow rate

P : pressure
q : heat transfer rate

Re : Reynolds number
Sc : Schmidt number

T : mixture temperature

U : average velocity vector
W : channel width

Subscript

a: only air

f : friction

g : gravitation

i : interface

I,a: interface with dry air condition

i,evap : evaporative interface
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