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ABSTRACT Under the paradigm of sustainable green growth at the national level, various researches and applications for energy
saving in the construction field has been attempted. As a part of energy saving efforts, lightweight concrete was investigated for
thermal insulation concrete with phase change material (PCM) which has high heat storage capacity. As a part of energy saving
efforts, thermal insulation concrete was investigated and evaluated with lightweight aggregate impregnated by PCM which has high
heat storage capacity. As a result, it is found that concrete with lightweight aggregate impregnated by PCM is effective to prevent its
quality deterioration by reducing water absorption rate of lightweight aggregate. In addition, it has shown that concretes using
lightweight aggregate and impregnated lightweight aggregate improve heat insulation property 33% and 40~43% compared with
using normal aggregate, respectively. It is that the lightweight aggregate concrete with impregnated lightweight aggregate has
12~14% lower thermal conductivity than unimpregnated.
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Table 4 Properties of phase change material

AALEE B2
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< Fig. 17} 2t

Melting | Heat storage | Density Heat Kin. viscosity
area capacity solid |conductivity| at 50C
(C) (kIkg) | (kg/L)| (W/mkK) (mm?/s)
27-31 169 0.88 0.2 28.57

Table 5 Properties of epoxy resin

Viscosity at | Equivalent | Flash point [Specific gravity
25C (cps) weight 9] at 25C
12000 182 251 1.02

Table 6 Properties of epoxy hardener

Table 1 Physical properties of cement Vzlzco((;s(lctgsf t E(E,lgg}lim Solids (%) |Gardner color
Blai Setting time Compressive 35000 166 98 12
Density ane (min) Sound- | strength (MPa)
(glem’)| "B il | Final [ness (%)
(cm’/g)| ‘itial ) kina 3-dav|7-dav| 28-da Table 7 Physical properties of lightweight aggregates
it it y y y
setting | setting
3.15 | 3400 | 230 | 390 | 0.1 [22.54]29.40] 40.18 Oven-dry Zi‘vf;?:rfs Porosity |Absolute| Fineness
Type | density . | in Agg. | volume | modulus
Jom’ absorption o o M
Table 2 Chemical properties of cement (g/em’) (%) (%) (%) (FM)
o 20| 510 Ao MO0 SO, 127 | Free [ A 12 12.1 532 | 649 5.2
t 3 3
ements| £at) | 51D, | ALDy VgD Fez loss | CaO | "™° B | 13 147 | 5.1 | 692 5.0
Co(r;e)“ts 613|21.1] 52 | 40 | 2.8 | 2.4 | 20 | 0.6 | 02 C | 14 26 455 | 586 64
0
Table 3 Properties of fly-ash
Blaine Density |Tg. loss Hyg. Com. Unit .
fineness (@em)| (%) moisture| strength | water |SiO;
(cm’/g) (Wt %)|Rate (%)| rate (%) (a) Type A (b) Type B (c) Type C
3501 | 2.22 4.7 0.2 89 97 52 Fig. 1 Shapes of lightweight aggregates
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Fig. 2 Internal micro-structure of lightweight aggregates used
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Table 8 Physical properties of lightweight aggregate
impregnated PCM

.. Treated |24 hours water
Type weliml?cal Treated epoxy resin| absorption
ght (g)| PCM (g) (@ %)
A 100 107.5 107.6 0.1
B 100 111.0 111.9 0.2
C 100 104.1 104.7 0.2

JHel=E 2 JEEME AET 232(EQ 541333
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Fig. 3 Heat storage capacity with DSC

Table 9 Heat storage capacities of lightweight aggregate
impregnated PCM
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Table 10 Physical properties of fine aggregate

Unit weight Density of Absorptlon Fineness
Class (k g/m3) SSD ratio modulus
(gem) | (%)

Fine 1576 261 1.03 257

aggregate

Table 11 Physical and chemical characteristic of chemical
admixture

. Main Density
Section component Ikon | Color (g/em’) pH
. . |Polycarboxy|. . . | Dark "
Superplasticize late type Liquid brown 1.07 |6.5~7.5
Table 12 Design of experiment
Factqr of Number of experiment
experiment
Normal aggregate,
T};p e of 7 impregnated and unimpregnated
£e- lightweight aggregate (3 types)
S/a 1 43%
W/B 1 39%

Table 13 Mix table of concrete

. Theoretical Heat
Absorption storage capacity Heat. storage
Type rate of /g capacity with
PCM (%) DSC (J/g)
by Theo.| by Test
Treated| A 7.5 12.6 9.2 10.5
& B 11.0 18.6 13.5 7.9
coated | 4.1 6.9 5.0 4.0
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Weight (kg/m’)
Type .
Cement | Fly ash | Water |Fine agg.|Course agg.

Plain 351 39 152 754 983
A 351 39 152 754 484
B 351 39 152 754 559
C 351 39 152 754 552
A (PCM)| 351 39 152 754 477
B (PCM)| 351 39 152 754 532
C (PCM)| 351 39 152 754 533
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