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Abstract:
different

(RAC) is

concrete in its

Recycled aggregate concrete
from ordinary internal

microstructure, mechanical and thermodynamic
properties due to the addition of recycled concrete
aggregates (RCA) . At present, there have been many
studies on the mechanical properties of RAC, but less
attention has been paid to its thermodynamic properties.
In this paper, effects of several important factors such as
physical properties and replacement level of RCA,

recycled concrete powders, and service temperature on
the thermal conductivity of RAC are reviewed. Based on

the experimental data in literature, an empirical equation
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for predicting the thermal conductivity of RAC is
proposed. Existing studies show that the porosity of RCA
affects the RAC. The

incorporation of RCA and recycled concrete powder as

thermal conductivity of
well as the increase of ambient temperature can lead to a
significant decrease in the thermal conductivity of
concrete and with 100% recycled fine aggregate, the
reduction of thermal conductivity can reach 48%.
Functionalized RAC

mechanical performance

together with an enhanced

would promote a wider
industrial application and lead to less COZ emission of the

construction industry.

Key words: recycled concrete; thermal conductivity;

recycled aggregate; recycled powder; functionalization
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Fig. 1 Schematic microstructure of recycled

aggregate concrete
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Tab.2 Comparison of calculated and experimental values of relevant thermal conductivity models

SHEM /(W (mK)™)

AR AR
AR/ % I Campbell-Allen and Thorne £ Zhu A8 Harmathy 5%
0 1.89 2.35(24.3%) 2.19(15.9%) 2.34(23.8%)
50 1.65 2.09 (26.7%) 1.95(18.1%) 2.10(27.3%)
100 1.52 1.86 (22.5%) 1.71 (12.8%) 1.86 (22.5%)
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Tab.3 Summary of experimental test database of recycled aggregate concrete
RP RCA RCA RCA RFA RFA RFA pilFmy TR+ "
b R, . e e . e e e SR/ AR
ek HAR/ /. Mok, BACR/ wE/ O BUeR/ BUUR/ RE/ TEE/ MPa (W (mk) )
% (kg'm ™) % % (kg'm ) % % C (kg'm ) ‘
[25] 0 2.12 7.06 0~100 2055~2279 28.0~41.0 0.86~1.21
[26] 0 2.44 6. 60 100 2.42 9.0 100 2152~2206 21.5~31.7 1.36~2.04
[27] 0 0~100 0~100 20~30 2120~2 340 0.61~0.75
[22] 0 2.62 6. 50 0~100 1739~1881 12.1~14.2 0.82~1.00
[28] 0 40~50 2064~2105 43.9~50.8 0.86~0.87
[21] 0 2.52~2.60 3.50~4.67 40~100 2.49 10.9 40~100 1619~1955 0.73~1.06
[29] 0~30 2.07 9.10 0~50 1990~2290 18.3~42.8 1.82~2.06
[30] 0 2.09~2.14 8.40~8.60 0~100 2.07~2.11 10.1~12.9 0~100 2193~2 364 1.21~2.10
[24] 0 2.50 4. 40 0~100 20~790 2 163~2 377 0.81~1.89
[31] 0 2.17~2.18 6.40~7.00 0~100 22~300 31.2~81.2 1.20~2.16
[32] 0 2.55~2.62 5.47~6.85 0~100 22 046~2 250 1.13~1.54
[33] 0 0~100 1.39~1.62
[34] 0~7 2. 60 3.95 0~100 2.47 0~100 1776~2 167 26.3~45.2 0.88~1.58
[35] 0 2.50 4. 40 0~100 2.22 11.2 0~100 2143~2470 49.3~66.4 0.72~1.98

1 :RP (recycled powder ) FEA K ; RCA (recycled coarse aggregate) HFAEREELH RFA (recycled fine aggregate ) h A= 4H k.
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Tab.4 Thermal conductivity of RC with different preprocess of RCA
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Fig. 3 Thermal conductivity of recycled coarse aggregate concrete
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Fig. 4 Thermal conductivity of recycled fine aggregate concrete
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Fig. 5 Relative thermal conductivity of recycled aggregate concrete with different water to binder ratios
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