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1. Boxed inlet section with flat dust filter;

2. Extraction section with modulating 

centrifugal fan;

3. Thermal homogenization chamber 

with thermal battery and adjustable 

electric resistances;

4. TCM reaction chamber with horizontal 

cartridges;

5. Outlet section with circular inlet

45 3 2 1

Overview of the experimental device prototype
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n. Cartucce 9
H 40 [cm]

D1 (interno) 10 [cm]

D2 (esterno) 16 [cm]

Materiale

Acciaio inox 

AISI 304

Capacity TCM 1.3 kg

Capienza TCM 3,520 [cm3]
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Test results
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R² = 0.9993
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POS of Air volume control valve=4

POS of Air volume control valve=6

POS of Air volume control valve=8

Lineare (POS of Air volume control valve=4)

Lineare (POS of Air volume control valve=6)

Lineare (POS of Air volume control valve=8)

Airflow Control Setup

𝒒𝒗 = 𝒌 ∆𝒑𝒎

• Air Calibration: Varied fan 
frequency 10–60% and valve 
positions 4/6/8 to map volumetric 
flow.

• Relationship: Volumetric flow 
scaled linearly with fan frequency 
across all positions (R² > 0.99).

Calibration enables precise, 
repeatable airflow control for 
the thermal cycling tests.
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SET UP
Temperature sensor (T)
• T_inlet, (Ambient temperature 

measurement )
• T_heater, (Heater core temperature 

monitoring );
• T_top, T_mid, T_bot, (Three 

horizontally positioned 
thermocouples inserted into the TCM 
bed );

• T_outlet, (exiting the internal 
environment). 

Pressure drop sensor (dP)
• dP_valve, (Air volume control valve).
 

heaterinlet

c_top c_mid c_bot

outlet

Air volume control valve
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TCM cycle (hydration-dehydration) testing
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After conducting a series of tests using TCM materials, we
found that under the conditions of realistic condition。
The inlet temperature around 24 ℃ , and an absolute
humidity of about 8 gvapor/kgdry air, the system achieved
the specific power of 172 W/kg. The overall system
conversion efficiency throughout the process was 7% (4 h
discharge process relative to 3 h charge process).
Additionally, from the second to the fourth cycle, the
output energy exhibited minimal decay, indicating good
energy stability and reproducibility of the system.

Conclusion
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Work Plan — Next Phase 

172 
W/kg

172 W/kg x 
9 ?
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