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PERFORMANCE COMPARISON OF SOLAR AUTONOMOUS AND ASSISTED
ABSORPTION SYSTEMS IN SPAIN

Pedro J. Martl'nez*, José C. Martinez, Pedro Martinez

Departamento Ingenieria de Sistemas Industriales, Universidad Miguel Hernandez,

Avda. de la Universidad, s/n, 03202 Elche, Spain
Highlights

e The model of a solar air conditioning installation was developed and validated

e “Temperature level” control was implemented in the TRNSYS simulation

e The installation was studied operating as an autonomous system

e The effect of the alignment between cooling load and solar radiation was
studied

e The electricity consumption associated with the absorption machine is high

Abstract

Solar-powered air conditioning systems can reduce electricity consumption and peak
demand. The objective of this work was to develop and validate a TRNSYS model of the
solar air conditioning installation at the Universidad Miguel Hernandez de Elche. The
model was then used to study the operation of the facility as an autonomous system
and as a solar-assisted system (with backup) under different climatic conditions in
Spain (Barcelona, Madrid, Bilbao and Seville). The autonomous system was able to
maintain the comfort temperature between 60.8% (Sevilla) and 78.3% (Madrid) of the
hours for the studied period. Working with a backup compression chiller, the cooling
provided by the absorption chiller ranged from 52.8% of the total cooling demand in
Bilbao to 75.3% in Madrid. The high initial cost and the high associated electricity
consumption explain why the binomial solar thermal collector—absorption machine has

failed to break into the market so far.
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