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Performance Study of Solar Energy Storage/Evaporator/Collector
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Abstract: A new type of solar energy storage/evaporator/collector is presented. Mathematic model about phase change
heat transfer of the storage/evaporator/collector is established. The change laws of temperature field and liquefaction
ratioof solar energy storage/evaporator/collector filled with paraffin wax or decanoic acid are achieved. Experimental
comparative study of temperature in thesolar energy storage/evaporator/collector is done whenusing water, decanoic acidor
paraffin waxas PCM sunder the typical operating conditions in spring in Nanjing. The result shows that the solar energy
storedduring the day can beused at night when PCMs asdecanoic acidor paraffin wax has been filled in. And compara-
tive study of instantaneous collection efficiency of thesolar energy storage/evaporator/collector is done when using water,
decanoic acidor paraffin wax. The change laws that variates with solar radiation is achieved. The formula of collection
efficiency with three different medium have been fitted. The results indicate that the solar energy storage/evaporator/
collector filled with paraffin wax has the highest instantaneous collection efficiency.
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Fig.1 Schematic diagram of the system Fig.2 Diagram of solar storage/evaporator/collector
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Table 2 The physical parameters of energy storage materials
*EEXR(EII Iﬁtm/(k]'(kg'k)il) ’E:}_E/(kg.m’—*) *ﬁ,}:{g
Ak " o
FEIC 2 8N [ WA HY(kJ kg ™)
P 32 1.95 1.72 1004 878 152
A1 48 3 912 769 234

FAAS BRI E S N R 2 B, R BH REHE FAAS PRIk R FL 234 B BN 2 230 kg/m, LEFACH 900
J(kg-K), FAERECH 1.2 W/(m-K). 1 FAAFRCE - U348 10 BH TRBCE 0 G, AR Bt s X R B
B R 800 W/m® s 17 B -5 25 SO e A, A ARXS S A R BN 3~10 W/ (m?- KD, W U 2825
KA e BE HUE 15 °C.
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Fig.4 The temperature distribution of paraff in wax at different time
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Fig.5 The temperature distribution of decanoic acid at different time
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Fig.6 The change laws of the area-weighted average temperature and liquefaction ratio of paraff in wax at different time
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Fig.7 The change laws of the area-weighted average temperature and liquefaction ratio of decanoic acid at different time
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Table 3 The specification and parameters of the testing devices
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