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Preparation and Thermal Properties-of Microencapsulated
Phase Change Material for Enhancing Heat Transfer
RAO Yu', LIN Gui-ping', LUO Yan’; CHEN Shui-lin’, WANG Liang'
(1. School‘of Aeronattic Science and T echnology,
Beijing University of Aeronautics and Astronautics, Beijing 100083, China;
2.School of Chemistry and Chemical Engineering,
Donghua University, Shanghai 200051, China)

Abstract: Microencapsulated Phase Change Material (MEPCM) suspension liquid is a
coolant with high heat capacity, which can enhance considerably liquid cooling performance.
MEPCM with a double-layered shell containing paraffin and melamine resin as wall material
was prepared. Its surface condition and thermal characteristics were obtained through SEM
and DSC respectively. The spherical shape particles were observed to be well-wrapped by us-
ing optical microscope and Scanning Electronic Microscope (SEM) . The influence of different
parameters in terms of radius distribution and encapsulation properties on the characteristics of

the MEPCM has been investigated. Very high heat sink capacity of the MEPCM was found by DSC method.
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Table 1  Thermal properties of paraffin
1) / (kI kg) / (kg/m®) /(W/ (m - K)) /(K (kg - K))
14 5.5 226 825 771 0. 15 2.07
16 16.7 237 835 776 0. 151 2.11
18 28 243 814 778 0. 151 2.16
20 36.7 247 856 780 0. 151 2.2

22 44.4 249 780 0. 151 2.12




4 : 653

b o 2
, 22 )
R ( PH -
22 s
) o b b 9
, [11 13]
NH, NHCH,0H
,é\\ rclN\
N" N 43CHO0— N Tg
- J N/c~ NH, HOH.CHN S~ NHCH,0H
SEREE-REN
NHCH,OH
ATFIERBK ¢

TR T B N N

C-N-CH-
-——HZCHN/C\N/ CI :

1.1
1. 1.1
MEPCM
20% MEPCM
20% 6
(SEM) 1 2
i MEPCM
(SMA)
MEPCM
R 10 15Lm,
1. 1.2
(1) 22 SMA >
, 50 , 6
000 t/ min( ) 10
,  PH 4 5
(2) 3 , 65
250 r/min, 24 g
2 ml/ min s
, 1.5
(3) 250 r/ min , s,
14.5¢g , 2 ml/min
2 MEPCM
L5 ’ ’ Fig- 2 SEM photos for MEPCM
, PH 9.0 2.2

(4 , MEPCM



654 20

) 2
’ (1015 2 MRPCM
min) Table 2 Soaking test for appropriate core/ wall ratio
50 L
g‘ 40L / Lm /(g/cm3)
:&.:1
% 50%  0.66 1. 043 2
= 30+
E 60%  0.48 0. 984 2
§ 20 F 70% 0.33 0.93 22
10} TT—
2000 4500 5000 5500 6000 ,
3 / (s/min) 70%: MEPCM
3 MEPCM ) 4
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Table 3 Size of MEPCM with SMA
/g MS /g TMM/g HMM/ g /Lm
MS40 50 40 71 37 510
MS30 50 30 71 37 10 30
MS20 50 20 71 37 10 30

MS10 50 10 71 37 20 50
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