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Design and Thermal Performance Research of Solar Energy
Composite Phase Change Energy Storage Kang

LIU Chang-hao,MA Xiu-qin, DOU Yi-fan,SHI Yue
( College of Energy and Environmental Engineering, Hebei University of Technology , Tianjin, China, Post Code ;300401 )

Abstract: In order to solve the problems of energy waste and environmental pollution in the heating
process of rural areas in northern China in winter, the composite phase change energy storage kang heating
system of honeycomb activated carbon and paraffin was designed with solar energy as heat source and par-
affin as phase change energy storage material. Under the condition of water supply temperature of 40 °C ,
the thermal properties of pure paraffin energy storage kang and composite energy storage kang with the ho-
neycomb activated carbon pore density of 20 PPI,30 PPl and 40 PPI were analyzed through comparative
test. The experimental results show that the new type of energy storage kang can meet the human body’s
thermal comfort requirements for night sleep. The composite energy storage kang with the honeycomb acti-
vated carbon pore density of 20 PPI has the fastest heating and cooling speeds, which are 0.35 C and
0.39 “C respectively. The temperature standard deviation of 0. 39 °C for the kang surface layer of 20 PPI
is the lowest, which is 18. 75% lower than that of 30 PPI, 23. 53% lower than that of 40 PPI, and
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41.79% lower than that of pure paraffin. The average temperature of 28. 10 °C for the sleeping layer and
the heat flux density of 11.88 W/m2 for the kang surface are the highest respectively. It can be seen that

the addition of honeycomb activated carbon helps to improve the thermal performance of the energy storage

kang,and the smaller the pore density of the honeycomb activated carbon is,the better the thermal per-

formance of the composite energy storage kang is. Compared with traditional heated brick kang,pure par-

affin energy storage kang is also superior in terms of economy.

Key words: solar energy,composite phase change energy storage kang,thermal performance , honeycomh

activated carbon,pore density
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Fig. 1 Honeycomb activated carbon
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Fig. 2 Combination of honeycomb activated carbon

and paraffin
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Fig. 4 Various structural layers of energy storage kang
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Fig. 5 Temperature change trends of paraffin

layer of energy storage kang
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Fig. 6 Heating curves of paraffin layer
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Tab. 2 Thermal performance parameters of four

kinds of energy storage kang paraffin layers

AL THEEEE,  BUEMET  PRREES R BT
Fhs ol iR/ C S okt iR/ C
20 PPI 0.35 38.61 0.39 36.39
30 PPI 0.28 38.38 0.33 36.01
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Fig. 8 Variation trends of temperature in the

surface layer of energy storage kang
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Fig. 9 Variation trends of temperature in the thermal

stabilization stage
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Tab. 3 Temperature parameters of kang surface layer

ETATES SEHREE/C LR B A e 22/ °C
20 PPI 37.00 0.39
30 PPI 36.00 0.48
40 pPPI 34.88 0.51
afi {78 34.23 0.67
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Fig. 10 Variation trends of temperature in the

sleep layer of energy storage kang
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Fig. 11 Variation trends of temperature in the sleep stage
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Fig. 12 Heat flux densities of energy storage kang
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Tab. 4 Thermal comfort parameters of sleep layer
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20 PPI 28.10 11.88
30 PPI 27.25 11.40
40 PP1 27.23 11.:21
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Tab. 6 Cost table of the energy storage kang
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