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1 Latent heat thermal energy storage system (LHTESS)
2 Phase change materials (PCMs)
3 Sensible heat thermal energy storage system (SHTESS)
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1 Nanoparticle-enhanced phase change materials (NePCMs)
2 AlLO,
3 n-Paraffin
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Fig. 1. A schematic of solar water heater of this investigation
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Fig. 3. A view of two eccentric heat exchangers are built
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Fig. 2. A view of the solar water heater system
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Table 2. Thermo-physical properties of paraffin wax
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Fig. 4. A side view of heat exchangers in which the position of
temperature sensors can be seen
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Table 1. Radial and angular positions of temperature sensors

0,¢)  r,mm)  0,¢)  r (mm) %k
bod S

. ya/s q- Y&/ TS1
- Yo/ - ya/y TS2
- SN q. OY/A TS3
Yo Y&/ Yo ya/¥ TS4
Yo ¥/ Yo A TS5
Yo INVAS . Yo/Y TS6

ya/¥ . Y&/ TS7
-¥0 AA7A) =¥ Y&IY TS8
9. A -¥o Y&/¥ TS9

V€1



VAL AVF Y dorio OYAY Jlo & oyl D+ 093 «pusS prol CSilSlo (wrties &yt

(PRI Bl Ags]sls uu.AJAT.Smj: -1—'[.)**
== B| =4 W
60 ‘lJi
HL' | ™ -
55 ‘/ ‘
T har |
50
°¢) Lea
45
© T
35
20
Tald Tl Tald TRl TS TS TS S TS DS Dl
Al alb ol ol ol ol el I Bl S S S
ol

Fig. 7. Temperature variations of sensor TS9 for paraffin wax
with loading 3wt% nanoparticles in the heat exchangers (A) and (B)
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Fig. 8. Temperature variations of sensor TS8 for paraffin wax
with loading 1wt% nanoparticles in the heat exchangers (A) and (B)
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Fig. 5. Temperature variations of sensor TS9 for different loads
of nanoparticles in the heat exchanger (A)
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Fig. 6. Temperature variations of sensor TS9 for different loads
of nanoparticles in the heat exchanger (B)
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Fig. 10. A comparison of different temperatures of solar system in the
heat exchanger (B) with paraffin wax containing 3% nanoparticles
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Fig. 9. A comparison of solar radiation for different experiments
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