
Circulate or not circulate, that is the question！ 

Why the liquid circulate Vapor bubbles from the vapor 

reservoir push up the liquid as these move upward. 

 

Why bubbles emerge Due to the temperature difference 

between the top and lower ends, vapor pressure difference is 

created according to the Clausius-Clapeyron equation;  

T2：higher temperature、T1：lower temperature 

P2: vap. pressure at T2, P1：vap. 

pressure at T1, L：latent heat of 

vaporizatio, R：gas constant. 

The liquid sealed in this heat-pipe is 80vol% ethanol 

aqueous solution. The figure at the right hand side shows 

that for this liquid the pressure difference of about 1/4 atm. 

exists when the temperatures of bottom and top parts are 

20℃ and  50℃ respectively.  

（cf：760mmHg ＝1 atmosphere.) Water boils at 100℃ 

which means at this temperature, the equilibrium vapor 

pressure becomes 1 atmosphere.                                                                                

Why bubbles emerge only from the vapor reservoir  

 When the lower part of the heat-pipe is immersed in hot water, 

the equilibrium vapor pressure of that part becomes high eough 

to generatae a bubble (vapor phase) but because of the barrier of 

extra energy necessary to overcome the initiatl increase of free 

nergy due to the creation of phase interface between liquid and 

vapor, vapor cannnot nucleate without a vapor seed which only 

exists at the vapor reservoir.  

∆G: total free energy change 

due to vaporization (must be 

negative in order for a bubble to grow). r：radius of a bubble. 

Gv：free energy gain due to the phase change. σ：interface energy between liquid 

and vapor. r
*
 : the smallest diameter of the bubble that can expand  (the critical 

radius for growth of a bubble).  
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