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The Improvement of the Performance of Solar Cooling
and Heating Systems (II)
— The Characteristics of an Absorption Refrigeration Powered by
Solar Systems —
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ABSTRACT

The purpose of this study is to obtain the dynamic characteristics of an absorption refrigera-
tor powered by solar energy by experiments. Since the absorption refrigerator power by solar
energy should have the characteristics which is suitable for the intermittence and rarity of solar
energy, not only the characteristics of the steady state operations but also the partial load and
the transient operations should be considered. The minimum available temperature of the storage
tank should be known, and the absorption refrigerator can be suitably selected for air-condition-
ing systems. In this study, the experimental data of the transient state for on-off and warming-up
operations has been obtained. Also the experiments are performed which test the minimum avail-
able temperature of the storage tank. The results show that it takes 1 lLour to get to the steady
state of the absorption refrigerator, and the minimum available temperature of the storage
tank is about 68 C. and show that in the partial load operations the performance of the absorp-
tion refrigerator is improved by applying the modified control method to on-off operations.
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Fig.1 Schematic Diagram of Absorption Cooling System
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Table 1. Working equations for absorption
refrigerator
Components Equations

Generator —Condensor .
Qg =mgCp(Thi —Tho)

Generator .
Qc =mcCp(Tco_Tcx)

Condensor

Evaporator-Absorber .
Qe = mecp(Tchz - Tcho)

Evaporator .

Absorber Qo =maCy(Teo=Tei)
Coefficient of
Performance of COP= gi

the Refrigerator
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Yazaki Co. absorption chiller specification (model no. 600s)

Cooling water rate

Items Specifications
Refrigeration capacity 6000 kcal/h
Chilled water outlet temp.(design) 9°C
Chilled water outlet temp.(minimum) 8T
Chilled water flow rate (design) 1200 1/h
Chilled water flow rate (minimum) 2040 1/h
Generator inlet temp. { design ) 88 °C
Generator inlet temp. (range) 75-100 °C
Generator flow rate 1668 1/h
Cooling water inlet temp. ( design) 29. 5°C
Cooling water inlet temp. (range) 24-32 °C

3200 1/h
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