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Abstract

The aim of this work is to study two adsorption refrigeration cycles
that can be considered at the current time, in order to contribute to
promote the massive use of adsorption refrigeration machines powered by
a renewable energy sources. These systems could be a real alternative to
energy-intensive mechanical vapor compression refrigeration machines
powered by fossil fuel electricity.

A new adsorption refrigeration system powered by a biomass boiler,
under hot water temperature conditions lower than 85°C, is proposed. A
numerical model of the whole system, single-stage adsorption machine
using the silca-gel/water couple and storage tank, is developed and
validated by measures on a test stand.

Parametric studies have been carried out using the developed model
to determine the effect of parameter adaptation of the components
configuration and the operating process, on the cold production capacity,
on the performances and on the cyclic characteristics of the system, in
conventional and direct cycle mode.

A feasibility study was also carried out to analyze the operation of a
cascade adsorption cycle, using high temperature driving heat for a low
temperature refrigeration application, varying the three thermal levels in
the cycle, such as, generation (260°- 320°C), condensation (25°- 50°C) and
evaporation (-15°- 5°C) The working pairs used in our study are,
zeolite/ammonia for the beds operating at high temperatures and activated
carbon/ammonia, for those operating at low temperatures.
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