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Numerical Study of the Effects of Aluminum Particle Additives in Adsorbent Beds on
the Performance of Adsorption Refrigeration Systems

M. Khatibi *, M. Mohammadzadeh Kowsari 2, H. Niazmand *"
! M.Sc., Department of Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran.
2 M.Sc., Department of Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran.
® Prof., Department of Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran.

Abstract

In this study, the effects of aluminum particle additives in porous beds on the adsorption chillers
performance have been investigated. For this purpose, an adsorbent bed with rectangular finned flat-tube
heat exchanger by employing a three-dimensional control volume scheme is simulated. Furthermore, silica
gel SWS-1L-water has been used as a working pair. The effects of aluminum particle additives on the system
performance is investigated in the presence and absence of the fins. The results showed that the use of
aluminum particles increases the thermal conductivity coefficient of the bed and, consequently, leads to
reduction and increment of the cycle time and the specific cooling power, respectively, while it decreases the
coefficient of performance. Moreover, the results indicated that employing the aluminum particles in the
presence of fins has led to a greater increase in the specific cooling power which this effect is more
pronounced in larger bed dimensions, while the coefficient of performance reduction is lower in the absence
of fins.

Keywords: Adsorption Chiller; Flat-Tube Heat Exchanger; Numerical Study; Aluminum Particles; Thermal
Conductivity Coefficient.
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! Adsorption Cooling Systems

2 Absorption Cooling Systems

® Specific Cooling Power (SCP)

* Coefficient of Performance (COP)
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2 Unconsolidated
3 Distributed Parameters Model
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! Lumped Parameters Model
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2 LDF: Linear Driving Force Model
% Polanyi Potential Theory
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! Coated Bed
2 Loose Grains (Uncoteded Bed)
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