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Control of Mass

Temperature Properties

Concrete with Phase Change Material

SHI Weit+*, ZHANG Xiong', Juergen Dreyer?

(1. Building Material Institute, Tongji University, Shanghai 200092,
China; 2. Civil Engineering Institute, Northeast Dianli University,
Jilin 132012, China; 3. Vienna University of Technology, Faculty of

Civil Engineering, Vienna 1040, Austria)

Abstract: Phase change materials (PCM) can be applied in
mass concrete to prevent thermal cracks. Phase change
material was added to fresh concrete when casting, latent heat
in phase change material was released or absorbed in a certain
temperature to control temperature in mass concrete.
Temperature measurement system was designed to test
temperature-control properties of PCM concrete. The results
show that phase change material can reduce maximum
temperature in concrete; furthermore, it can reduce
temperature increase and decrease velocity so as to prevent

thermal cracks in mass concrete.
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Tab.1 Sieve analysis experiment results

FALRCE/mm B/ PRI
5.000 3.62 10~0
2.500 22.11 25~0
1.250 49.38 50~10
0.630 69.73 70~41
0.315 87.60 92~70
0.160 95.76 100~90
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Fig.1 Temperature measurement of concrete

and PCM concrete
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Fig.2 Chamber simulating temperature condition

of mass concrete
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Fig.3 Temperature development of concrete
with 4% PCM

3 TR BRE A PCM YR B b A (] % J3E 4% i T E
Yy A W IS P A AR A B A R 19 » T 3 T B IR
7 T e B A I R 38 T ot .l 1 AT
TS I A 1 A A 2 Bt il 2R F S AT



%4

OB AR AR RE AR BE L i P IR R AR 567

5B T R T A 2 W R T 1 AR R
TR A 2 A R TR EE L IR A 1 r RS
A A JCK A A FEUCOR DN A 3 Ayt 2 00 i
a4 B AR AR FEFREEIRLEE 25 C 26 1F T Ul AT 4
PRETIRBE T3R8 AR BAT 40 mm, HOR BEE A v] 3k
740 C, HFPBEIRE 15 C .

50 -
— W 1
45 +
--------- i 52
. 40} —— W3
= - - - U R4
Fog 35
= 30
25 ; _______ T T e T e e T ey \7'
0

2 . . . . . . |
1 901 1801 270136014501 5401 6301
t / min

E4 ETERELIBAFRIIRE

Fig.4 Temperature development of concrete
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and PCM concrete at point 1
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Temperature control effect at different positions
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