
Boiling Heat transfer
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liquid-vapor 

interface
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solid-liquid 

interface

Boiling occurs when a liquid 

is brought into contact wiyh a 

surface  at a temp above the 

sat temp of the liquid 





(Flow boiling)





{Ratio of Buoyancy forces 

to viscous forces} 
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FIGURE 10-5

Different boiling regimes in pool boiling 



Typical boiling curve for water at 

1 atm pressure



24







{soft surface}

{Coarse surface}



• Flow patterns and heat transfer regions in forced convection inside a vertical 

tube subjected to uniform heat flux .



Schematic diagram 

for climbing 

evaporator



Forced Convection Boiling

• Region A ~ Forced convection heat transfer 
(only liquid; no change of phases)

for turbulent
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• Region B  ~ Subcooling boiling

Where n=1 for water , n=1.7 for other 
liquid
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CsfLiquid-surface 
combination

Geometry

0.015Water-
stainless steel

Horizontal 
tube

(14.9mm ID)

0.013Water-copperVertical tube

(27.1mmID)



Regions C, D, E and F
hTP = hNB + hC

Two-Phase                 Nucleate                    Forced conv

H.T.C                         boiling H.T.C.                H.T.C.

G: mass flow rate through tube /area of tube

D: tube diam

F: conv boiling factor (see chart)

x: vapor mass quality  
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Note
• In order to obtain S, you need to define 

the following parameters and to use the 
charts below:
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Finally

•The heat flux is:
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