
PROBLEM 1.28 
 

 
KNOWN: Storage medium, minimum and maximum temperatures for thermal energy storage, vertical 
elevation change for potential energy storage. 
 
FIND: Ratio of sensible energy storage capacity to potential energy storage capacity.  
 
SCHEMATIC: 

 
 
ASSUMPTIONS: (1) Constant properties, (2) Uniform minimum and maximum temperatures. 
 
PROPERTIES: Table A.3, stone mix concrete (300 K): cp = c = 880 J/kg·K. 

 
ANALYSIS: The change in sensible thermal energy storage is due to the temperature change, thus 
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Integrating Equation 1 over the time period between the minimum and maximum temperatures associated 
with the thermal energy storage yields 
 
   ( )st , max mintE mc T T mc T∆ = − = ∆      (2) 
 
The potential energy storage capacity is 
 
     ∆Est,PE = mgz      (3) 
 
Combining Equations 2 and 3 yields 
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PROBLEM 1.28 (Cont.) 
 
For stone mix concrete with ∆T = 100°C and z = 100 m,  
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Since R >> 1, thermal energy storage is more effective for the parameters of this problem.  < 
           
COMMENTS: (1) Note that ∆T = 100°C = 100 K. (2) The ratio, R, is dimensionless. We shall utilize 
dimensionless parameters frequently in later chapters. (3) Thermal energy storage can be used in 
conjunction with solar thermal energy generation. In general, storage of energy in a mechanical form is 
not as effective as in thermal or chemical forms. 
 


