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Preparation and Properties of Lauric Acid-decanoic/Tetradecyl
Alcohol-dodecane Composite as PCMs for Thermal Energy Storage

Zhang Xuelai Xu Weiwen Liu Tiantian Liang Xiaoyang Ding Jinhong

(Institute of Cooling Energy Storage Technology, Shanghai Maritime University, Shanghai, 201306, China)

Abstract The composite phase change material (PCMs) used in thermal energy storage with phase change temperature of 5 — 15 C are
proposed in this paper. The material consists of lauric acid (LA) , decanoic acid (DA), tetradecyl alcohol (TA) and dodecane (DD) ,
and the mass ratio of its ingredients is 27.1: 28.5:29.6: 14. 8, respectively. The composite was prepared by ultrasonic oscillations. The
properties of the composite were characterized by cooling process, DSC ( differential scanning calorimety) , thermal cycling test and so on.
The results show that degree of superheat of the composite is close to zero so that it can be ignored; phase change temperature and latent
heat of the composite are 5. 13 Cand 154 J/¢g at 5 °C/min under a constant and steady stream of nitrogen atmosphere at a flow rate of 10
mL/min, respectively; the composite after 600 cycles deviates the eutectic point without phase separation, so it has better thermal stabili-
ty; basic physical properties and thermal properties of the composite were gained by a series of property test. Hereby, the composite shows
large potential in thermal energy storage, especially in air-conditioning systems, because of high latent heat, suitable phase change tem-
perature, good thermal stability and low cost.
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Tab. 1 The performance of ingredients
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Tab. 2 The main experiment equipment
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Fig. 1 Melting and solidification curve measurement system
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Fig. 2 Cooling process of LA-DA/TA-DD
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Fig. 3 DSC processs of LA-DA/TA-DD

3.3 MAIEEHEIANR

4 B A AR B BE A1 RE 600 RG24 5 1) DSC
HIE PRIV R STREZY - A e L S R i
A FEEH T 2 ANUE(E, ARIEI R R
JRAZT HA 3 A Ak 1) A R A AT B ), 1T
SEOM R 2 A PR 5 B AL RIOIR S A A, FR AT
Y, BRI L S R i R A R 4T
AR G5 F AT BE 2 T B0 20 B 00 o — AN SR, an SR
RELH S5 (0 48540 5 P SRR T | B A R AR RS el
Ml WEZARARRRBERT R 600 RIEHF G DSC il 4
BRIE(E R B, A RH A AR I (125 1/g) TE A L
AR AR TH 542 5 1 K, B4R 5 A TR (3. 93
C)VASBEEFIRIE (13.63 C) B & 72 KkE

& 3 BEEE MR R RE LB

Tab.3 Comparison of thermal properties of some similar composite PCMs
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Fig. 5 Appearance of LA-DA-T
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Tab. 4 Other properties of LA-DA/TA-DD

HIERESHL HfH
FREH (W/(m-K)) 0.24
v (J/(kg-K)) 7.67 x10°°
pH & 5
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