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Visualized Experimental Study on the Phase Change Heat Storage

Enhanced with Metal Foam
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2. School of Human Settlements and Civil Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To study the heat storage characteristics of a square phase change heat storage unit in
the vertical direction, a phase change heat storage experimental rig with visualized phase interface
was designed and built independently. Three structures of pure paraffin, metal foam, and fin-
metal foam were experimentally explored. In the experiment, a fixed camera was used to shoot
the change of phase interface during melting, and thermocouple measuring points were arranged
in the heat storage unit to record the temperature change at certain distances from the bottom
plate. Results indicated that at the heat source temperature of 70 °C, the addition of metal foam
played a leading role in the effect on the complete melting time. The total melting time of the
copper foam group was 56. 53% of that of the pure paraffin group. Nevertheless, adding fins had
little effect on the total melting time, mainly affected the temperature uniformity in phase change
materials. The phase interface of the fin-copper foam group moved with the fin as the center, and
the temperature rising rate of the whole heat accumulator increased obviously in the solid-phase

heating stage and at the end of phase transition stage.
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Fig. 1 Image of the fin-copper foam sample
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Table 1 Measuring point locations mm
D= x y 2
P, 25.5 22.5 0
p, 34 17 0
P, 42.5 8.5 0
P, 34 3 15
P 34 20 15
P 34 34 15
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Fig. 2 Measuring points for the fin-copper foam sample
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Fig. 3 Experimental system of phase change heat transfer
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Fig. 4 Phase interface change in a square phase change

heat storage unit
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Fig. 5 Comparison of complete melting time
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Fig. 6 Wall temperature comparison among different points

under the heating source of 70 °C
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Fig. 7 Temperature comparison among three cases on the

fin surface on the left side of the energy storage unit
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Fig. 8 Temperature comparison among three cases on the fin

surface on the right side of the energy storage unit

3 SIS G AR Py M B iR R A A LA
S PR AR L APl i A AR B R A AL A
HIRE P SR 65. 30 °C L 5 Py sl BEAUAR 22
0.27°C . W Fr-5 R4l 5 i R 2 o i T 28
A A ML 52 Bl 25 S 1 R 2 690 s I ik Bl A
KAK 7. 94°C .1 JR iR 2246 3.10~6.20 C NI 1Y

http: // zkxb. xjtu. edu. cn

ASACFAEE . FE WG 1 [ A T B B - vk 4
FH T3 (8 76 TR IR PR T 90 TR 2 L 25 8 4 K
FE I RE ZE By B 85 A A28 0 A0 o AR A T
T R L7 R 220N . EAE R S U L AR T
Tk » GBS F T3 A PR - R 2 T O R
PSS A FE2 730 s BFIK B AR fH 6. 19 °C,
Jii A2 B0 BRI R 1 B I U0 . AR R s R,
F - AR 5 AR R AL Ps A TR 430 S 64. 80 Al
62.46°C.5 P, SAMHZEHAK,

2.2.4 MEER ST Py il 7 TOUE S T RE T Y
Xof T BRJEAR R 15 mm, HOR B T thiZean &l 9 fr
e HERH, AiA A Py WSS S Py
P WIS AR ¥ AES 500 s 2247 JF A 30 T+ I fn b
10 35 A Jeis Al 45 SR IR BE A 65. 24 °C L 3 ANl s
22 R 0.3 °C, B X 4l £ 0 B4 5 Ak ok Ut L 7
P PR [ A 8 A7 3 T O ) AR R A
A I I JLT- AN 32 H 5 RETH BE B (52 . X T
= Y R R YL R A R U R 25 PR R R S KR
BN, FE 570 s B 22 A B R KA . 8. 15
C, 2 )5 b AAHAS By B il 22 32 80080/ 5 B B AH AR 45
BF Py 552 ZI80 R 5% ) T il o S b, (838 W/
1E2 580 s Bk B &% E 5. 19 °C ., I 5 P04 15 B & W
R A A R 25 AE 2. 30~5.20 ‘Cla P sh, w W, &
SR P W i 58 A7 7E — € I FR 17 mm, (HA5K 25
32 B0 b AG S IR 04 52 o DT 55 45 7E ) 46 [
AF T I F0AH 25 45 PR T I PR T A A v R Y

0 50

—— WA
—— Lk
—— AN

0 1 2 3 4 5 6 7 8 9 10
t/ks

PO AN RE DI X EE

Fig. 9 Temperature comparison among three cases on the

side surface of the energy storage unit
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