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Closed applications / pure gas
Large Pressure Jumps (LPIMeOH/AC Rubotherm TG
Large Temperature Jump (LTJ) in kinetic setup
Large Pressure Jump (LPJ) in kinetic setup
Frequency Response
A Open applications / gas mixtures
Dehumidification of (process) air

A Conclusion
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Motivation

A Dynamics depend on different processes

/A Mass transfer

/A Reaction speed

/A Heat transfer
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Motivation

A Application in focus:

Adsorption heat pumps and chillers C Dynamics = power (density)
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Closed / pure gas
LPIJMeOH/AC Rubotherm TG
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Data acquisition
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A Characterization of Activated suspenson Valve
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Balance Automation & Pressure sensor

Vacuum pump
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Carbon extrudate

Sample in basket

Methanol

A Pretreatment / regeneration of the
sample

Thermostated

A Pressure Jump after opening a
valve

A Detection of uptake (balance)

Thermostated
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Closed / pure gas
LPIJMeOH/AC Rubotherm

A Characterization of Activated
Carbon extrudates

A Results (fitting to model):
D = 2-8 * 10> m?/s

A Challenge: e .
Keep the adsorbent in e
iIsothermal condition L
No detection of sample s fam
temperature C missing T
information! .
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Closed / pure gas

Kinetic setup at Fraunhofer ISE

HV1 HV4
HVX v | @) (o) Hvs AHY
T Mess-
kammer
 —
I | L
e
V2

Wasser-
flasche

Dosierkammer

M

Messschrank

[9))

T2

Vakuum-
pumpe

Inp

LPJ end

N,

LPJ init

Q init

~1/T

Tevap Taes

Taas  Tearit,Lpy

A Large Pressure Jump (LPJ), Large Temperature Jump (LTJ), inert-LTJ, and
Stuanpdan E&Pgt mao ks b

Smal |

Pressur e

Velte, PhD Manuscript 2018

\

~ Fraunhofer

ISE






Closed / pure gas
LTJ- Driving temperature differences
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A Here: LTJdata for
adsorption and desorption
of Silicagel (40.9 mm)

Temperature in °C
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A Simple numerical model : i (em ) |
Equilibrium data to | Adsorption
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A Temperature difference for
heat transfer 3Y and
overall driving temperature
difference 3Y

Temperature in °C
50 &85 B0 65 70 75 80

A If 3°Y 3Y . Strong Desorption
heat transfer limitation :

A If3Y L 37Y - Strong 100 150
masstransfer limitation Timeins
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