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Abstract

A Chemical Energy storage system (CES) is an alternative that might be relevant to
increasing of energy efficiency of a thermal industrial sector. This research developed a compact
and modular model combining a reactor and an evaporator/condenser vertically. The analysis
focused on the effect of important variables on system performance, i.e., Coefficient of
Performance for heating (COP,), Specific Heat storage Power (SHP) and Volumetric Heat
Production (VHP).

The research investigated the influence of spiral fins on heat transfer performance of
CES, using sodium sulfide — water pair, for enhancement on heat and mass transfer in adsorption
heating cycle. The comparison was done on non-finned and finned reactor. The operative cycle
consisted of 3 phases: production (or reaction), regeneration of water from reactive bed (or
decomposition) and system cooling.

The experiments were carried out into 3 parts: variation of water temperature in the
evaporator (30, 40 and 50 °C); variation of the heating water temperature during regeneration
phase (75, 08, 85 and 90 °C) and varying fin spaces by 0.5, 0.6, and 0.7 cm.

Increasing of heat transfer area for the reactive bed and improvement of the reactive
mixture enhanced better heat and mass transfer performance. The adsorption rate increased with
the heat transfer area and temperature of evaporator. The appropriated conditions were;
temperature of evaporator about 50 °C, the heating water temperature about 80 °C and the fin
spaces at 0.5 cm. The achieved COP, was approximately 1.68, the SHP about 116.04 W/kg and
the VHP of 35.89 cm’/W.



