
© Fraunhofer ISE 
FHG-SK: ISE-INTERNAL  

DYNAMIC WATER SORPTION - 
EXPERIMENTS AND LESSONS LEARNED 

Gunther M. Munz,  Sebastian J. 
Ernst, Andreas Velte , Eric Laurenz, 
Gerrit  Füldner  

 

Fraunhofer Institute for Solar 
Energy Systems ISE 

 

Leipziger  Symposium on dynamic 
sorption  

Leipzig, 17 th  April 2018  

www.ise.fraunhofer.de  



© Fraunhofer ISE 
FHG-SK: ISE-INTERNAL  

2 

AGENDA 

Â Motivation  

Â Closed applications / pure gas  

Â Large Pressure Jumps (LPJ) MeOH/AC  Rubotherm  TG 

Â Large Temperature Jump (LTJ ) in kinetic setup 

Â Large Pressure Jump (LPJ) in kinetic setup 

Â Frequency Response 

Â Open applications / gas mixtures  

Â Dehumidification of (process) air  

Â Conclusion 
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Motivation  

Â Dynamics depend on different processes  

Â Mass transfer  

Â Reaction speed 

Â Heat transfer  

QVerd 

QAds 
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Motivation  

Â Application in focus:  

Adsorption heat pumps and chillers Č Dynamics = power (density)  

T = 10°-
15°C 

T = 85°-
130°C 

T = 30°-
40°C 
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Closed / pure gas  
LPJ MeOH/AC  Rubotherm  TG 
 

Â Characterization of Activated 
Carbon extrudate  

 

Â Pretreatment / regeneration of the 
sample 

Â Pressure Jump after opening a 
valve 

Â Detection of uptake (balance)  
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Closed / pure gas  
LPJ MeOH/AC  Rubotherm  TG 
 

Â Characterization of Activated 
Carbon extrudates  

 

Â Results (fitting to model):  

Â Deff  = 2-8 * 10 -5 m²/s 

Â Challenge:  

Â Keep the adsorbent in 
isothermal condition  

Â No detection of sample 
temperature Č missing 
information!  
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Closed / pure gas  
Kinetic setup at Fraunhofer  ISE 
 

Â Large Pressure Jump (LPJ), Large Temperature Jump (LTJ), inert -LTJ, and 
Small Pressure Jumps (SPJ) are ƄStandardƁmethods 
 

Velte, PhD Manuscript  2018 
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Closed / pure gas  
LTJ - Driving  temperature  differences  
 

Â Here: LTJ data  for  
adsorption  and desorption  
of  Silicagel (Ø0.9 mm)  

Â Simple numerical  model : 
Equilibrium data  to  
calculate  Teqi  

Â Temperature  difference  for  
heat  transfer  ɝὝ  and 
overall  driving  temperature  
difference  ɝὝ  

Â If  ɝὝ ɝὝ : Strong 
heat  transfer  limitation  

Â If  ɝὝ ḺɝὝ : Strong 
mass transfer  limitation  
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