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In this research, myristic-palmitic acid(MA-PA)/ nano silicon dioxide(nano-SiO2) was modified by adding nano silicon 

carbide(nano-SiC) with high thermal conductivity. The MA-PA/nano-SiO2 composite phase change material (PCM) was 

prepared by impregnating the MA-PA eutectic mixture as PCM into nano-SiO2 as supporting material. Nano- SiC was 

added to improve the thermal conductivity of MA-PA/nano-SiO2 composite PCM. Leakage experiments demonstrated that 

the optimal percentage of MA-PA eutectic mixture adsorbed in nano-SiO2 was 62wt%. The results of thermal conductivity 

meter measurement showed that the heat transfer coefficient of the MA-PA/nano-SiO2 /nano- SiC composite PCM with 

9wt% nano-SiC was 0.776 W/(mK), which increased by 83.02% compared with MA-PA/nano-SiO2 composite PCM. The 

composite PCM melted at 42.96°C with a latent heat of 88.37J/g and solidified at 44.12°C with a latent heat of 82.45J/g, 

which were examined by using the differential scanning calorimeter. Thermogravimetric analyzer test results find that 

composite PCMs had good thermal stability in the working temperature range. Based on the above results, it was known 

that modified MA-PA/nano-SiO2 /nano- SiC composite PCMs had better thermodynamic properties and were widely 

applied future in air conditioning condensation heat recovery systems. 

Keywords: composite phase change material; nano silicon dioxide; nano silicon carbide; air conditioning condensation 

heat recovery system. 

 

1. INTRODUCTION 

Energy storage technology, as the focus of recent 

research in the field of energy applications, can effectively 

alleviate the energy crisis caused by rapid industrial 

development. PCMs, as an energy storage medium, can 

store or release energy at an almost constant temperature 

during melting or solidification [1]. PCMs have good heat 

storage performance and can effectively adjust the 

continuity and periodicity of energy utilization in practical 

applications. Meanwhile, PCMs plays a role in peak shift 

adjustment and improve energy efficiency. At present, there 

are important development prospects in the application area 

of building energy saving [2], solar energy [3], and waste 

heat recovery [4]. At present, a large number of organic and 

inorganic PCM had been studied. Among them, the fatty 

acid in the organic PCM was an important medium in the 

field of phase change energy storage. It showed good 

thermal stability, good chemical properties, low cost, and 

non-toxicity, as well as high latent heat value, little or no 

supercooling, and small volume change during the phase 

change[5]. 

But some shortcomings of fatty acids cannot be ignored. 
One of its disadvantages is that leakage occurs easily during 

the phase change process, thereby affecting its service life. 
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To effectively solve this problem, PCM is adsorbed in 

materials with porous structures (such as diatomaceous 

earth [6], nano-SiO2 [7], expanded perlite [8]) to prepare a 

shape-stable composite material [9]. Wu et al. [10]prepared 

composite PCMs with different EG content and bulk density, 

using stearic acid (SA) as the PCM and expanded graphite 

(EG) as the porous matrix material. The experimental results 

showed that EG content of 25 wt.% was the optimal 

parameter without leakage. The composite PCM indicated 

excellent thermal performance, and the maximum mass loss 

of SA was less than 0.5 % after the thermal cycle several 

times. Luo et al. [11] prepared a composite PCM with 

capric-palmitic-stearic acid (CA-PA-SA) as the PCM and 

nano-SiO2 as the support material. The phase change 

temperature range was 17.16 ℃ – 26 ℃, and the latent heat 

was 99.43 J/g. The maximum mass of the CA-PA-SA 

ternary eutectic mixture contained in the composite PCM 

was 75 %, and no molten CA-PA-SA exuded from the 

composite PCM. Li et al. [12] used different dibasic fatty 

acids as the phase change material and diatomite as the 

matrix material to prepare shape-stabilized composite 

PCMs. Chen et al. [13] prepared hexadecanol-myristic acid 

(HD-MA)/AC composite PCMs. The addition of AC 

effectively prevented the leakage of the HD-MA eutectic 

mixture. 
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At the same time, another disadvantage of fatty acid is 

their low thermal conductivity. This will reduce the energy 

storage efficiency of the PCM, which is not conducive to 

practical applications. Many researchers usually added 

fillers with high thermal conductivity to improve the heat 

transfer efficiency of composite PCMs, such as β-aluminum 

nitride [14], carbon nanotubes [15], and SiC [16]. Rezaie 

[17] introduced green synthetic copper nanoparticles into 

fatty acids to form a shape-stable composite PCM. The 

composite PCM added with copper nanoparticles showed 

good thermal conductivity, increasing by at least 77.5 %. 

Choi [18] added 0.1 vol% of carbon nanotubes, graphite, 

and graphene to SA, and its thermal conductivity increased 

by 10.5 %, 21.55 %, and 9.91 %, respectively. Kumaresan 

[19] dispersed multi-walled carbon nanotubes(MWCNT) in 

liquid paraffin to prepare nano-enhanced composite PCMs 

to increase the transfer efficiency. This study showed that 

when the content of MWCNT was 0.6 vol%, the heat 

transfer performance of the composite PCM was 

significantly improved, and the solidification time was 

shortened by 33.65 %. 

In recent years, the application of PCM in air 

conditioning condensation heat recovery systems had great 

prospects. Condensation heat was recovered when PCM 

underwent phase change and domestic hot water was 

prepared using condensation heat. This can reduce air 

pollution and greenhouse gas emissions and can also 

improve the atmospheric environment, which has 

significant energy saving and environmental protection. In 

this study, nano-SiO2 was selected as the porous matrix 

material because nano-SiO2 is stable, porous, non-toxic, and 

non-polluting [20]. Nano-SiC has such properties as wide 

bandgap and good thermal conductivity [21]. It was a good 

choice that nano-SiC was used as a modified additive to 

further improve the heat transfer efficiency. The phase 

transition temperatures of MA and PA are 54 °C and 62 °C 

[22], both of which are not suitable for air conditioning 

condensation heat recovery systems. The ideal phase 

transition temperature is achieved by preparing MA-PA 

eutectic mixture. The main goal of this work was to prepare 

the MA-PA/nano-SiO2/ nano-SiC composite PCM for air 

conditioning condensation heat recovery by melt blending 

with MA-PA eutectic mixture as PCM, nano-SiO2 as a 

porous material, and nano-SiC as modified particles. The 

appropriate phase transition temperature was achieved by 

preparing the MA-PA eutectic mixture. The MA-PA eutectic 

mixture was adsorbed to nano-SiO2 to prevent its leakage, 

and the thermal conductivity of the composite PCM was 

enhanced by adding nano-SiC. The microstructure, 

chemical structure, heat storage performance, thermal 

conductivity, thermal stability, and reliability of the MA-

PA/nano-SiO2/ nano-SiC composite PCM were analyzed by 

ESEM, FT-IR, DSC, Hot Disk, and TGA. 

2. EXPERIMENTAL 

2.1. Materials 

Palmitic acid (PA) (purity ≥ 98 %) and myristic acid 

(MA) (purity ≥ 98 %) were provided from Shanghai 

Sinopharm Chemical Reagent Co., Ltd. Nano-SiO2 (500 nm) 

was purchased from Macleans Biochemical Technology Co., 

Ltd. Nano-SiC (300 nm) was purchased from Cote New 

Materials Technology Co., Ltd. 

2.2. Preparation of the MA-PA eutectic mixture 

As is known to all, the phase transition temperatures of 

MA and PA were not suitable for air conditioning 

condensation heat recovery system. Therefore, the phase 

transition temperature was adjusted to a suitable value by 

preparing MA-PA eutectic mixture. According to the phase 

equilibrium theory and the second law of thermodynamics, 

the Schrader formula can predict the mass ratio and phase 

transition temperature T of the MA-PA eutectic mixture. The 

Schrader equation is as follows: 

𝑇 = (
1

𝑇𝑖
−

𝑅𝑙𝑛𝑥𝑖

∆𝐻𝑖
)

−1
(𝑖 = 𝐴, 𝐵), (1) 

where Ti and ΔHi represented melting temperature and latent 

heat of component i; xi was the content of component i; R 

was the gas constant. The predicted phase diagrams of MA 

and PA eutectic systems were shown in Fig. 1. In the next 

work, the MA-PA eutectic mixture with a mass of 6.5:3.5 

was used as the eutectic PCM. MA and PA weighed by mass 

were continuously stirred in a magnetic stirrer at 70 °C and 

800 rpm for 30 minutes, and cooled to room temperature to 

obtain a eutectic mixture. 

 

Fig. 1. Melting temperatures of MA-PA mixture versus 

composition of the components 

2.3. Preparation of MA-PA/nano-SiO2 composite 

PCM 

In this study, 5 groups of composite PCMs with MA-PA 

eutectic mixture content of 56 wt.%, 59 wt.%, 62 wt.%, 

65 wt.%, and 68 wt.% were fabricated to find the best 

composite ratio without leakage. The specific data of each 

component were shown in Table 1. Firstly, nano-SiO2 was 

spread in absolute ethanol and continuously stirred at 65 °C 

and 800 rpm for 30 minutes. Then, the MA-PA eutectic 

mixture was poured into nano-SiO2 and stirred at 65 °C and 

800 rpm until absolute ethanol volatilized completely. 
Finally, prepared MA-PA/nano-SiO2 composite PCMs were 

dried in a blast drying oven at 35 °C for 24 h and named 

SPCM1, SPCM2, SPCM3, SPCM4, and SPCM5, 

respectively. The content of PCM determined the latent heat 

of composite PCM. To maximize the content of the MA-PA 
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eutectic mixture without leakage, a leakage test was 

performed on the samples. A proper quantity of composite 

PCM was put on the white paper and heated at 70 °C for 1 h 

to test the leakage of different samples. 

Fig. 2 showed the results of the leak test. The results 

showed that when the mass percentage of MA-PA eutectic 

mixture was 56 wt.%, 59 wt.%, 62 wt.%, there was no oil 

ring on the white paper, meaning that no leakage had 

occurred; when the mass percentage of MA-PA eutectic 

mixture was 65 wt.%, the oil ring can be slightly seen on the 

white paper, indicating that a small amount of leak; when 

the mass percentage of the MA-PA eutectic mixture was 

69 wt.%, the oil ring can be seen on the white paper, 

illustrating that a significant leak had occurred. Therefore, 

the content of the MA-PA eutectic mixture was chosen to be 

62 wt.%. 

Table 1. Composition of the MA-PA/nano-SiO2 composite PCMs 

Samples MA-PA, g 
Nano-

SiO2, g 
Mass fraction 

of MA-PA, % 
Leakage in a 

molten state 

SPCM1 10 7.86 56 No leakage 
SPCM2 10 6.59 59 No leakage 
SPCM3 10 6.13 62 No leakage 

SPCM4 10 5.38 65 
Slight 

leakage 
SPCM5 10 4.71 68 Leakage 

Table 2. Composition of the MA-PA/nano-SiO2 /nano-SiC 

composite PCMs 

Samples SPCM3, g Nano-SiC, g 
Mass fraction of 

nano-SiC, % 

CPCM1 20 0.62 3 

CPCM2 20 1.28 6 

CPCM3 20 1.99 9 

2.4. Preparation of MA-PA/nano-SiO2/nano-SiC 

composite PCM 

Nano-SiC was added to modify MA-PA/nano-SiO2 

composite PCMs. Three modified composite PCMs 

containing 3, 6, and 9 wt.% nano-SiC were prepared, 

denoted as CPCM1, CPCM2, and CPCM3, respectively. 

The specific data were listed in Table 2. After the mixture 

of MA-PA eutectic mixture and nano-SiO2 were stirred at 

65 °C and 800 rpm for 30 minutes, nano-SiC was added and 

stirred at the same temperature and stirring speed until 

absolute ethanol volatilized completely. Finally, prepared 

samples were dried in a blast drying oven at 35 °C for 24 h. 

2.5. Characterization 

The microstructure and chemical microscope of 

composite PCMs were observed by environmental scanning 

electron microscope (ESEM, Quanta200FEG). To get a 

clearer image, all samples were sprayed with gold under 

blast drying to enhance the conductivity before observation. 

The chemical structures of composite PCMs, MA-PA 

eutectic mixture, nano-SiO2, and nano-SiC were determined 

by Fourier Transform Infrared Spectrometer (FT-IR, 

Nicolet570) on a KBr  sample  chip  with a resolution of  

2 cm-1 and a spectral range of 400 cm-1
 – 4000 cm-1. The 

latent heat and phase transition temperature of the 

composite PCMs and MA-PA eutectic mixture were 

investigated by differential scanning calorimetry (DSC, 

DSC 8500, PE, America). The DSC measurement was 

carried out under a continuous nitrogen flow with a 

temperature accuracy of 0.2 °C, an enthalpy accuracy of 

5 %, a temperature rise and fall rate of 5 °C/min, and a 

temperature range of 10 – 90 °C. The thermal stability of the 

composite PCMs was tested by a thermogravimetric 

analyzer (TGA, TGA4000, PE, America) under continuous 

nitrogen flow at a heating rate of 20 °C/min from room 

temperature to 700 °C. At room temperature, a thermal 

constant thermal conductivity meter (hot disk TPS 2500s) 

was used to analyze the heat transfer coefficients of different 

composite PCMs. 

3. RESULTS AND DISCUSSION 

3.1. Microstructure analysis 

The microstructures of nano-SiO2, nano-SiC, SPCM3, 

and CPCM1-CPCM3 were determined by ESEM, and the 

micrographs and presented in Fig. 3.  

 

 

Fig. 2. Leakage tests of the MA-PA/nano-SiO2 composites with different MA-PA content 



68 

 

Fig. 3. ESEM photographs of different composite PCMs: a – nano-SiO2; b – nano-SiC; c – SPCM3; d – CPCM1; e – CPCM2; f – CPCM3 

and EDS spectra of CPCM3 

 

It can be seen from Fig. 3 a and b that nano-SiO2 had a 

spherical structure and nano-SiC was a flaky structure. 

Fig. 3 c showed that the MA-PA eutectic mixture uniformly 

covered the pores and surface of nano-SiO2 so that the 

original shape of nano-SiO2 can no longer be maintained. 

The micrographs of composite PCMs with nano-SiC 

content of 3 %, 6 %, 9 % were shown in Fig. 3 d – f we can 

see that nano-SiC and nano-SiO2 were tightly combined. In 

addition, as the nano-SiC content increased, the nano-SiC 

on the surface of the composite PCMs also increased. Nano-

SiC was similar to ‘fins’ attached to the spherical composite 

PCM surface. This led to an increase in the heat exchange 

area between composite PCMs and the surrounding 

environment thereby improving the heat exchange 

efficiency. Fig. 3 g displayed the EDS spectrum of CPCM3 
and the atomic percentage data of EDS analysis. The data 

showed that the mass fractions of C, O, and Si were 

46.88 wt.%, 28.03 wt.%, and 25.09 wt.% respectively, 

which were roughly consistent with the theoretical Si 

content in the CPCM3 sample. Therefore, it was proved that 

nano-SiO2, nano-SiC, and the MA-PA eutectic mixture were 

well combined together. 

3.2. FT-IR analysis 

The chemical structure of the composite PCM was 

characterized by FT-IR. The FT-IR spectra of the MA-PA 

eutectic mixture, nano-SiC, nano-SiO2, SPCM3, CPCM3 

were shown in Fig. 4.  

As for the spectrum of nano-SiC, the 827 cm-1 band 

corresponded to the contraction vibration of C-Si [23]. In 

the spectrum of nano-SiO2, the peak at 1098 cm-1 

represented  the stretching  vibration  of  the Si-O-Si 

group. And the tensile and flexural vibrations of the Si-O 

group led to the spectral bands of 805 and 457 cm-1, 

respectively [24]. 

The spectrum of the MA-PA eutectic mixture showed 

that the strong peaks of 2917 cm-1 and 2840 cm-1 were 

attributed to the stretching vibration of the C-H bond in the 

-CH3 and -CH2 groups. The stretching vibration absorption 

peaks of 1700 cm-1 and 1470 cm-1 were due to the C=O bond 

and -CH bond [25, 26]. The peak at 1300 cm-1 and 944 cm-

1 signified the in-plane bending vibration and out-of-plane 

bending vibration of the -OH group, respectively. 

 
Fig. 4. FT-IR spectra of nano-SiC, nano-SiO2, MA-PA, SPCM3 

and CPCM3 

There was an absorption peak at 720 cm-1, which was 

attributed to the in-plane swinging vibration of the -OH 

group [27]. It can be found from Fig. 4 that the absorption 

peaks of -CH3, -CH2, C=O, -OH in the MA-PA eutectic 

mixture and the absorption peaks of Si-O-Si, Si-O in nano-

SiO2 were all present in CPCM3, which indicated that the 

MA-PA eutectic mixture successfully absorbed in nano-

SiO2. At the same time, the content of nano-SiC was very 

small, therefore its absorption peak was almost invisible in 

CPCM3. The conclusion can be drawn from the above 

results that the MA-PA, nano-SiO2, and nano-SiC in the 

composite PCM are physically combined, not a chemical 

reaction. 

3.3. Thermal property analysis 

The phase change latent heat and temperature of the 

MA-PA eutectic mixture and the prepared composite PCMs 

were measure by the DSC measurement. 

The DSC curves of the MA-PA eutectic mixture and 

SPCM3, CPCM1, CPCM2, and CPCM3 were presented in 

Fig. 5. Table 3 contained DSC data such as onset 

temperature, peak temperature, and latent heat. From the 
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DSC data of Table 3, the melting/ solidifying temperatures 

were determined as 48.72/44.49 ℃, 43.01/43.27 ℃, 

43.28/43.82 ℃, 43.04/44.29, 42.96/44.12℃ for the MA-PA 

eutectic mixture, SPCM3 and CPCM1, CPCM2, CPCM3. It 

was notable that the melting point of composite PCMs 

became lower than that of the MA-PA eutectic mixture. This 

result could be attributed to the fact that the composite PCM 

with high thermal conductivity increased the heat 

transferred during the melting process, consequently 

bringing about a decrease in its melting point [28]. The 

solidifying point of composite PCMs was similar to that of 

the MA-PA eutectic mixture. It also can be seen that the 

melting/ solidifying latent heat of SPCM3 and CPCM1, 

CPCM2, and CPCM3 were 97.12/95.28 J/g, 91.79/86.96 J/g, 

90.74/84.89 J/g, 88.37/82.45 J/g respectively, which were 

lower than that of the MA-PA eutectic mixture 

(172.42/167.66 J/g). This was because as the content of the 

MA-PA eutectic mixture which was the only thermal energy 

storage material decreased, the latent heat value of the 

composite PCM also decreased correspondingly. 

Accordingly, the latent heat of the composite PCM can be 

obtained as: 

∆𝐻𝐶𝑃𝐶𝑀 = 𝜂 ∙ ∆𝐻𝑃𝐶𝑀  , (2) 

where η is the mass ratio of the MA-PA eutectic mixture in 

the composite PCM, HCPCM and HPCM represented the 

latent heat of composite PCM and the MA-PA eutectic 

mixture. By comparing the theoretical latent heat, the actual 

measured latent heat was slightly lower. The reason could 

be explained that the abnormal interactions between the 

MA-PA eutectic mixture and the inner surface of the pore of 

nano-SiO2 [29]. Table 4 presented the comparison of 

prepared composite PCM in this study with other composite 

PCM, which included melting temperature, latent heat, and 

mass ratio of PCM. It could be concluded that MA-PA/nano-

SiO2/nano-SiC composite PCMs had high latent heat and 

were suitable phase transition temperatures for air 

conditioning condensation heat recovery systems. Therefore, 

this composite PCM has great application prospects. 

3.4. Thermal stability analysis 

The MA-PA eutectic mixture, nano-SiO2, SPCM3, and 

CPCM1-CPCM3 were characterized by TGA and DTG to 

evaluate the thermal stability. The following figures were 

TGA (Fig. 6) and DTG (Fig. 7) of all samples. Table 5 

collected the temperature Tpeak of the maximum 

decomposition rate of the samples and the residual amount 

at 700 ℃.  

  

a b 

Fig. 5. a – melting DSC curves; b – solidifying DSC curves of MA-PA, SPCM3, CPCM1, CPCM2 and CPCM3 

Table 3. DSC data of MA-PA, SPCM3 and composite PCMs with different nano-SiC content 

Samples 
Melting Solidifying 

Onset 

temperature, ℃ 
Peak 

temperature, ℃ 
Latent heat, J/g 

Onset 

temperature, ℃ 
Peak 

temperature, ℃ 
Latent heat, J/g 

MA-PA 48.72 50.79 172.42 44.49 40.95 167.66 

SPCM3 43.01 48.00 97.12 43.27 40.72 95.28 

CPCM1 43.28 48.20 91.79 43.82 40.70 86.96 

CPCM2 43.04 48.05 90.74 44.29 41.44 84.89 

CPCM3 42.96 47.27 88.37 44.12 41.66 82.45 

Table 4. Comparison of the present work with results of other composite PCM in literature 

Composite PCM Melting temperature, ℃ Melting latent heat, J/g PCM ratio, % References 

Lauric acid/expanded perlite 44.13 93.36 60.00 [30] 

Paraffin/diatomite 41.11 70.51 47.4 [31] 

Stearic acid/silica 58.8 82.53 47.6 [32] 

Paraffin/montmorillonite 23.1 51.8 60 [33] 

MA/polystyrene 47.5 98.26 66.6 [34] 

Capric-myristic-stearic acid eutectic 

mixture/modified expanded vermiculite 
22.92 86.4 66.6 [35] 

MA-PA/nano-SiO2/nano-SiC 42.96 88.37 62 Present study 
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Fig. 6. TGA curves of MA-PA, nano-SiO2, SPCM3, CPCM1, 

CPCM2 and CPCM3 

 

Fig. 7. DTG curves of MA-PA, nano SiO2, SPCM3, CPCM1, 

CPCM2 and CPCM3 

Table 5. TGA data for MA-PA, nano SiO2, SPCM3, CPCM1, 

CPCM2 and CPCM3 

Samples Tpeak, ℃ Residue, % 

MA-PA 289.51 0 

Nano-SiO2  –  92.78 

FPCM3 266.37 34.75 

CPCM1 268.60 38.49 

CPCM2 262.54 39.10 

CPCM3 267.01 40.15 

As seen in Fig. 6, the weight loss of the MA-PA eutectic 

mixture in the range of 130 ℃ to 300 ℃ showed only one 

thermal decomposition with Tpeak = 289.5 ℃, finally 

decomposed completely at 300 ℃. The weight loss of nano-

SiO2 was negligible, only 7.22 wt.%, corresponding to the 

evaporation of water molecules in nano-SiO2. 

Similar to the thermal decomposition process of the 

MA-PA eutectic mixture, all samples had only one thermal 

decomposition stage. It was worth noting that the composite 

PCMs had a faster decomposition rate before 210 °C 

compared to the MA-PA eutectic mixture. This may be 

because the loose particle state increased the decomposition 

of the MA-PA eutectic mixture [16]. The working 

temperature of the prepared composite PCMs was about 

43 ℃. At this temperature, the mass loss of composite 

PCMs was less than 0.03 %. In addition, the decomposition 

temperature of composite PCMs exceeded 150 °C, which 

was much higher than their working temperature. These 

conclusions can indicate that the prepared composite PCMs 

had good thermal stability at working temperature. 

3.5. Thermal conductivity analysis 

The low thermal conductivity of MA-PA/nano-SiO2 

composite PCMs cannot meet the requirements of practical 

applications, so nano-SiC was added to improve the thermal 

conductivity of the composite PCM. The thermal 

conductivity of SPCM3 and CPCM1-CPCM3 was analyzed 

by Hot Disk. The changing trend of the thermal conductivity 

of the composite PCM with different nano-SiC contents was 

presented in Fig. 8. 

 

Fig. 8. Thermal conductivity of different composite PCMs 

It can be found that the thermal conductivity of the MA-

PA/nano-SiO2 composite PCM without adding nano-SiC 

was only 0.424 W/mK. After adding 3 wt.% nano-SiC, the 

thermal conductivity of CPCM1 was 0.570 W/mK, which 

was 34.4 % higher than that of the composite PCM without 

adding nano-SiC. After adding more nano-SiC, the thermal 

conductivity of the composite PCM further increased. The 

thermal conductivity of CPCM2 with 6 wt.% nano-SiC and 

CPCM3 with 9 wt.% nano-SiC reached 0.663 W/mK and 

0.773 W/mK, which was 56.45 % and 83.02 % higher than 

that of the composite PCM without nano-SiC. 

4. CONCLUSIONS 

In this paper, the shape-stable composite PCMs of MA-

PA/nano-SiO2/nano-SiC were prepared which could use in 

air conditioning condensation heat recovery systems. 
According to the leakage experiment, it was found that the 

optimal percentage of the MA-PA adsorbed in nano-SiO2 

was 62wt% without leakage, even in the molten state. The 

thermal conductivity of composite PCMs was significantly 

improved after adding nano-SiC. CPCM3 was the best 

comprehensive performance among all samples, whose 

melting and solidification temperatures were 42.96 ℃ and 

44.12 ℃, and the latent heat of melting and solidification 

were 88.37 J/g and 82.45 J/g, respectively. Compared with 

the composite PCM without nano-SiC, the thermal 

conductivity of CPCM3 was improved by 83.02 %. Based 

on the above conclusions, the prepared MA-PA/nano-

SiO2/nano-SiC composite PCM was new promising 
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material in the air conditioning condensation heat recovery 

system. 
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