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ABSTRACT KEYWORD

Purpose: Energy and seismic performance improvement projects for aging buildings are being conducted 2IHEZ A|AE
individually. These individual projects complicate communication between clients, designers and enigneers and EH%%%%%
increase the investment cost. In order to solve the complication process, many projects and researches that can T!;i!%‘fg
improve energy and seismic performance at the same time are being carried out. However, most researches were se==
analyzed the overall performance of the improvement method through an analytical approach and a dynamic  Textile and Capillary Tube Composite Panel
simulation. In order to accurately verify the energy and seismic performance of the improvement method, a  Photovoltaic-Thermal Module
real-scale experiment is required. Method: In this study, the real-scale experiment site combined with a i::iggczg f];m;?xfem
photovoltaic-thermal(PVT) module was constructed by referring to the textile and capillary tube composite panel P
(TCP) developed in the previous study. The heating performance verification and field applicability of the TCP A CCEPTANCE INFO
system were evaluated through the real-scale experiment. Result: During the experimental period, the indoor-side  Received Aug. 18, 2021
wall surface temperature was maintained at a level of about 19°C. In addition, the average indoor temperature was ~ Final revision received Oct. 21, 2021
measured to be 19.9°C. Through the results, the TCP system could role as heating system. Accepted Oct. 25, 2021
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Table 1. previous researches
Year Author Description
Suggestion of the integrated fagade that
2009 | Takeuchi et al. can improve energy and  seismic
performance.
Suggestion of the improvement method
2018 | D.A. Bournas for energy and seismic performance of
masonry.
2018 | Manganelli et al. Evalu?tlon of the eco'non.uc beneﬁts of
applying energy and seismic retrofitting
Analysis of energy efficiency and loss
2020 | Pohoryles et al. | cost according to climate and seismic
zones.
2021 | Park et al. Proposal of Procedure . f(.)r se1§m.10 and
energy retrofitting of existing buildings
Suggestion of the three-level plan to
2021 | Menna et al. retrofit the performance of reinforced
concrete.
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----------------------- Masonry wall
Mortar

----------------------------------
Capillary Tube

Masonry wall I | Mortar I

I;‘e-ng‘:l oo Thickness: 20 mm
Clehd 2830 Conduet.: 1.5 W/m'K
Width : 90 mm T

Capillary Tube

Outer diameter: 6 mm
Inner diameter: 4 mm

Carbon Textile |

Mesh size: 10 x 10
Thickness: 0.2 mm

Fig. 1. Conceptual design of the tube

composite panel(TCP)

textile and capillary
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Table 2. Condition of experiment equipment
Z 20
é Parameter Name Value
@ 0
E Length 0.68m
= -20
40 Size Hight 0.83m
_60 Width 0.02m
-80 TCP Mortar Thickness 0.02m
-2 -1.5 -1 -0.5 0 0.5 1 1.5 2
Drift (%) Carbon textile Thickness 0.0002m
Fig. 2. Envelope curve of existing wall and TCP[11] Outer diameter 0.006m
Silicon :
18 cnplliig Inner diameter 0.004m
16 Number of solar
— —@— Existing wall absorber 210EA
= -
E 1, B 1CP Therm;:)l C(;nduct.of 386W/m'K
z PVT module absorber
== .
e 10 Hight 1.012m
-
~ Length 1.972m
o6
- 3
e} Volume 0.3nr°
“ 4
2 Heat storage tank Hight 1.0m
L .
0.125 0.25 0.375 0.5 0.75 1 125 L5 2 Heat loss coefficient 0.2W/m*K
Drift ratio (%) . . .
Gas boiler Heating capacity 26kW
Fig. 3. Cumulative absorptive energy of existing wall and TCP[11]
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Fig. 4. Schematic diagram of TCP system
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Fig. 5. Overview of the TCP experiment
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