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Introduction - Solid Sorption Cooling

Advantages

» Zero global warming potential

Different Domain of Application
» Air conditioning

»High heat of adsorption of working fluid > Refrigeration

»Wide temperature domain

well-documented

——

Condensor

»Cryogenic cooling

less-familiar

Classification

ﬂ.______________

Qde

Evaporator

Thermal compressor driven cycle Mechanical compressor driven cycle



Activated carbon-Nitrogen system at room temperature
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= Theoretical investigation of LN, pre-cooled
continuous solid sorption cooling In activated
carbon-hydrogen system

= Parametric studies of the cooling process



Physical Model

1 Compressor 5 Adsorbent Tube

2 Buffer 6 Hot End Heat Exchanger
3 Solenoid Valve 7 Orifice '

4 Cold End Heat Exchanger




Mass Balance Equation

d aq(x,t)
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Initial Conditions for Adsorption Boundary Conditions

p(x, t=0) = pg and I(x, t=0) =T} At x=0;
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Activated carbon-
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Different activated carbon
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Time-temperature-pressure profile
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OPERATING CONDITION
Adsorption time: 5s
Desorption time: 5s
Operating pressure: 3MPa
Initial Temperature: 77K
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CONSTRUCTION PARAMETER
C034 Activated carbon
Stainless steel tube

Tube length: 250mm

Tube diameter: 28mm



Cold end temperature (K)

Theoretical Results

Different orifice opening
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Temperature (K)

Effect of pre-cooling
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Conclusions

% Generation of cooling at LN, temperature is
possible using activated carbon and hydrogen as
adsorbent/adsorbate pair

% Higher operating pressure and wider orifice
opening are favorable for larger temperature drop

“* Suitability of working pair for a given temperature
and pressure zone of interest is decided by the
product of equilibrium adsorption capacity and
heat of adsorption
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Comparison with Pulse-Tube Refrigerator
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