https://doi.org/10.22645/udi.2024.6.30.03
EAITEE MI133 ®MN1S 2024. 6 17-20%

MES AHIE 7]8t X7t el SEAE AL M U M5 T

Design and performance evaluation of self-heating cementitious composites
system

Bang, Jinho*" - Yang, Beomjoo**

ABSTRACT : This study focuses on the design and performance evaluation of electrically conductive
cement-based heating composites system. Conductive fillers, specifically multi-walled carbon nanotube
(MWCNT) and carbon fiber (CF), were incorporated to achieve high electrical conductivity. The study
demonstrated that localized heating is more economical and efficient than heating entire structures.
Experimental results showed stable electrical conductivity and effective heating performance, with lo-
calized heating achieving significant temperature increases. The findings suggest that localized heating
systems can reduce material costs and energy requirements, highlighting their potential for smart road
and de-icing applications. Future research should address long-term performance and economic
feasibility.
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(Hambach et al., 2016).
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JdaPsiaey. =k EARe] A7) AR
=437 98 ASTM #4& FF3e AES
Aztel  2-z=B FE& UAE HEHAEHE
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B AN IE BAARE A=xstr] A8
ALgE A5 wigHl= Table 13 2t} 15 %
ZENE AHE (SsangYong Cement Co. Ltd., R
epublic of Korea)$} &% EFAF (Jumunsin sta
ndard sand, Republic of Korea), 52 747 2:31
HE2 gAste AzxgHJoh =, E2d
EAlEE 154 A CF (Ace C & Tech C
0., ltd., Republic of Korea)¢} MWCNT (Kumho C
hemical Inc., Republic of Korea)& z+zt uhelr 9
0.5 wt.%2} 1,0 wt.%9] vl&2 &Yt A2
A7) ARA ARE gEsluA sHoen, ol
shte] devks AREE wo Bt ¢ W
A71A AEE M 7 dve EFARY ALE
3ol Atk (Park et al., 2019; Tafesse et al., 202
3; Yoon et al., 2024). =3 ATA Hz|o] =X
W 12 A4S s BAAEA A7t F (Elke
m Inc, Republic of Korea)# Zg|7}=2EAHA
Z+4=A| (Superplasticizer, SP; Dongnam Co. Ltd, R

epublic of Korea)v‘i:— 2+ 10 wt.%9 1.0 wt% =
9138kt Jang et al., 2022).

Table 1. Mix proportion of normal mortar and
heating composite (wt.%)
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Figure 1. Specimen design and specifications
used in heat generation test
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Figure 2. Electrical resistivity results of heating
composite according to the curing days
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Figure 3. Schematic of electrode placement
and k—type thermocouple positions
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At 25 VE bske % AR/7E ldg™ o=
Z71e Fo kA ow HAEEHE AyEs #ET
T AR olE ALY AHIA AHFo] AHe
a2 g AFS B daste %S B9
Aoz A5HT (Kim et al., 2016).

g4, Fig. 5 @eollA+ 7 29 +5& TH 8
AFoll, -5& 317 44 HA=9] Qrte #d A3
TR oF 4 BEE 43 HIEE AHEEHH
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O 1
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=3 Fig. 5 (09 AFollX= 8 =53 3H A5
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ol A gke] zo]r} WHAYELS 3L, Ohm’ s lawel
o3 3ol A or e REOR
AF7F £97) W&o = 948 (Kim et al., 2016).
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Figure 4. 1-Way heating results: (a) thermal
Image, (b) temperature Increase, and (c)
temperature and current changes during the
heating test
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Figure 5. 2-Way heating results: (a) thermal
Image, (b) temperature Increase, and (c)
temperature and current changes during the
heating test
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