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Abstract: Complex nano-elements were made of organic
betonies-capric acid for controlling temperature and energy
saving. They were managed to sand like grains named phase
change sand to enhance their consistent with raw materials of

concrete. The influence of particle size distribution of phase
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change sand and its content on workability, strength and
durability of concrete were studied. The method of simulating
mass concrete was adopted to study effect of controlling
temperature of phase change sand. Super SAP analysis method
was introduced to calculate temperature distribution of mass
concrete. The results show that phase change sand made of
complex nano-elements enwrapped with latex and high
strength cement consistent good with raw materials of
concrete. Concrete with phase change sand can satisfy
workability and strength when the fineness of phase change
sand is middle to coarse, the content of water reducing agent is
increased properly., and the substitution quantity of phase
change sand for fine aggregate reaches 25%. Phase change
sand doesn’ t bring bad conglutination ability and bad water
holding ability in lower content whereas it will bring lower
fluidity and lower strength of concrete in higher content. The
results of electric flux test for concrete show that phase
change sand doesn’ t affect durability of concrete in proper
content. The test of simulating of temperature moving up in
mass concrete show that the highest temperature in center is
44 'C which reduces 4. 5 C compared to that in norm
concrete. Phase change sand needs to be added in center of
mass concrete. The volume percent of center where higher
than 45 ‘C increases with dimension of mass concrete.
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Fig.1 Simulation of temperature controlling of phase

change sand in mass concrete
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Tab.1 Concrete compositions

i &/ (kg « m™3)

e BT W& /mm - —
S AL K x B MK B WEB 6 kA

B iy =S C30 180 250 185 85 85 750 0 1015 4.2

IS FE C30 170 250 185 85 85 560 190 1015 5.0
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Fig.3 DSC of complex nano-elements made of

organic betonies-capric acid for temperature

controlling and energy saving
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Tab.2 Test results of fineness modulus of
phase change sand
1A a b c d e
B 2.82 3.61  3.86

2.41 2.69
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Tab.3 The test results of workability of concretes
E BERMEre
160

e A B C D
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RRHE MKV RIF RIF R BRI RIF RAF
W ARMERI 1S a UREARZE RO AR A TR BE L, JO A S

1% 3 Al ARS8 A KR BE 1 AR SR A
TROKPETCA RS B R BE - A W& BEA B T RE
SEEREIREE L P& 180 mm. B A d e HIALRD
i D E R BE L 1% BT FE 2 160 mm. Fi 5 A2 7
AR TRBE L PR T R 90 mm.
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Tab.4 Test results of compressive strength of concretes
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39.7

130 160 180
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ST X e 3R A A FIRZ R L 0 C A D sk
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HARE AR AR AL AR B 5 B BT 1 A
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Tab.5 Phase change sand contents and concrete properties

Bty b/ (kg » m™3)

- 28d s/ YREEE/
N MPa mm 5 S et
K 7K v IR > AHAS RS el WK
FeuE 39.7 180 250 185 85 85 750 0 1015 4.2
F 39.5 160 250 185 85 85 600 150 1015 4.2
39.0 150 250 185 85 85 560 190 1015 4.2
H 37.3 100 250 185 85 85 525 225 1015 4.2
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Tab.6 Test results of electric flux
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Fig.4 Temperature-time curve in
centre and round of

standard sample
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Fig.5 Temperature-time curve in
centre and round of

test sample

Fig.6 Comparison of temperature-
time curve in centre of standard

concrete and test concrete
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Tab.7 Volume percent of center temperature over 45 C of concretes with different sizes
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