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Abstract

The part of a building with the biggest energy loss is the exterior and many studies are actively conducted to
reduce the energy loss on that part. However, most studies consider the window frames and insulation materials, but
many studies do not discuss the concrete that takes more than 70% of the exterior. In order to minimize the energy
loss of buildings, it is necessary to enhance the concrete’s insulation performance and studies need to be conducted on
this. Therefore, this study used a micro foam cell admixture, calcined diatomite powder, and lightweight aggregates as
a part of a study to develop a type of concrete with improved insulation performance that has twice higher thermal
conductivity compared to concrete. It particularly secured the porosity inside concrete to lower thermal conductivity.
As a result of the experiment, the slump and air capacity showed fair results, but all mixtures containing micro
foaming agent showed 14.3735.1%6 lower mass per unit of volume compared to regular concrete. Compressive strength
decreased slightly due to the materials used to improve the insulating performance, but it all satisfied this study’s
target strength(24MPa). Thermal conductivity was up to twice higher than that of regular concrete.
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Table 1. Physical property of cement

Densiy  Fineness Setting time Sound- Com. Strength (MPa)
it i ness
(glem®  (cm?g) l(rr]T:tllrii)l ::n':i)' (%) 3age T7age 28age

3.15 3,266 215 306 0.15 220 291 384

Table 2. Chemical property of cement

Table 4. Physical property of Calcined Diatomite Powder

Unit weight Density Absorption 150 Mesh Color
(kg/m?) (g/em®) (%) (% Retained)
215 11 05 05 Red

Table 5. Physical property of Lightweight aggregate

Oven 10%
dry Density A 234c?r Porosity Crush EM
density  (g/em®) Kz%) P- (%) load :
(g/em®) (kN)
1.46 1.54 5.6 455 89.4 6.4

Table 6. Property of Micro Foam cell admixture

Density Viscosity Residue ratio
H |
(glem?) P (cPS) (%) Color
215 6.97 80 15.6 White

L
Component CaO  Si0: AwO; MgO Fex0s SO |::S
Ratio (%) 613 211 52 40 2.8 24 2.0 3.3.1 E_].oéxg“g— z‘ﬂ:/\c} Xﬂi _'?.Aj' /gv‘g
2 At 988E FE AR mle|a =T EZA|, =
Table 3. Physical property of aggregate E U]‘E—%}, AeFEAL] 24 Al Mdsiint, FRE
. _ 24n nl gy FEAe £d 9 YR FS3EHE 240V
Tvoes Unit weight Density Aosorotion FM 0.08mm ol=l = _ ) ]
w (kg/m?) (gemd) P (O/F)’ M sieve(%) Al FAPAAE ] (Scanning electron microscope)
Fine 1,560 260 115 273 20 I FetEn S ARSIl o, R E Rl stet
Course 1,567 2.62 0.63 7.05 0.31 /\(-)L‘l?__ —EJS“% _C'q—‘o—H EDX(Energy dispersive X—ray)% /\}
Fataict
Table 7. Mix proportion of concrete
Unit weight(kg/m*)
W/C Sla .
Types o o Admixture
(%) (%) Water Cement CDP Sand Gravel
MFA HA Sp
Plain 40.0 450 192 479 0 714 880 0 0 0.61
M4 385 55.0 153 444 0 919 758 17.70 6.80 0.90
M4C10 40.0 70.0 192 479 56 829 358 19.15 8.62 0.91
M4L 30.0 55.0 115 444 0 973 441 17.70 7.90 0.50
M4C10L 40.0 70.0 192 479 56 829 196 19.15 8.62 0.91

% Example : C10 : CDP 10%, M4 : MFA 4%, L : Lightweight aggregate 100%
% CDP : Calcined diatomite powder, MFA : Micro foam cell admixture, HA : Hardening acceleration, Sp : Superplasticizer
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Figure 4. SEM images of calcined diatomite powder

Figure 5. EDX result of calcined diatomite powder



Table 8. Chemical property of calcined diatomite powder

Component SiO;  AOs  NaO FexOs

Ca0 KO Loss Ign.

Ratio(%) 846 53 4.8 2.3 07 04 1.2

4.1.3 7 %3 A (Lightweight aggregate)
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