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Abstract

Heat losses through exterior windows and condensation on their surface can cause thermal
discomfort inside a building. In addition, the use of low energy-efficient windows tends to
increase thermal heat losses, and thus building energy consumption. In this study, we present the
performance evaluation of heated glass in a residential building when the system is applied to a
building and used as a heating system. In this study, a simulation-based analysis was conducted
to evaluate the heating energy consumption based on the insulation standards with different
areas and types of heating systems in a residential building. The results of this study reveal that
the heated glass used a relatively higher heating energy consumption when compared to those of
the other two heating systems, including floor radiant heating and air-source heat pump systems.
Although the heated glass exhibited the highest energy consumption, it is expected that the
system can be used as an alternative to other systems, such as a floor radiating heating system.
This is mainly because the heated glass includes high benefits of indoor thermal comfort and
prevents the window surface from forming condensation. In terms of combinations of heating
systems, a case that includes radiant floor and heated glass heating systems can be considered as
the best option based on the study analysis because the traditionally preferred heating method in
Korea is based on a radiant floor heating system.

Keywords: 2r4--2](Heated glass), 5% A =2 (Transparent conductive layer), &3 7|&
(Insulation standard), 'F¥of| 1] 2] 4~H|2F(Heating energy consumption), 7] 71-&(Residential
Building)
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Table 1 Characteristics of different type of transparent conductive coating
T f i
ype of transparent conductive ITO FTO Zn0 Aulay. Ag lay.
coating material
Coating thickness [mm] 220 220 =20 =6 =6
Surface resistivity [€¥/sq] >3 >3 >3 =5 >1
Transmittance [%] =175 =175 =85 =25 =175
Abrasion resistance Excellence Excellence Excellence Good
Chemical resistance Good Excellence Normal Normal Normal
Thermal stability Normal Normal-Good Normal (Normal) Good
Glass adhesion Excellence Excellence Excellence Good Good
Preferred coating methods Sputtering CVD Sputtering Sputtering Sputtering

Plate glass thickness =0.3 =03 =03 =03 =03
Maximum glass size 2.6 3.21*%6 3.21*%6 3.21*%6 3.21%6
Smoothness of coated glass Smooth Rough Smooth Smooth Smooth
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Fig. 6 The residential building modeled in Esp-r

78

Journal of the Korean Solar Energy Society Vol. 41, No. 4, 2021



FHUS US40 TE BR[| HYHR| G5 B7t_0I= 2|

lo
o
N
ol
1)
rr
=
~J
_\gh‘
~—
=
ku
nx
o
_0|L
32,
ni
=
@]
=
2
1o
o
N
Sl
1)
rr
~J
o
N
i
O
e
N
R
rlr
=)
ng
ol
+
>,
[>
et
o,
_\ﬁ
O
ri

o 2 FFSRE B4 AL v
o] 251} 3715 52 F5t0] B Abgo] ©Js) RS ok vlek BAR G, ol A 37 A £l
2ErhHgobAls AT WA 02, F 371K 9] i ubale] A A oe] B 1] whE Al Hol

el
7o

A i
£ ASHTE Fig. 72 W Ao thE GUo] SEIAIE LE

Table 2 Thermal transmittance of building components applied for insulation performance according to area insulation

standards
External Wall Floor Window
Central area 0.392 0.624 2.692
2008 Southern area 0.491 0.624 2.692
Jeju area 0.658 0.624 2.692
Central area 0.225 0.624 1.376
2013 Southern area 0.293 0.624 1.684
Jeju area 0.367 0.624 2.532
Central area 0.094 0.092 0.708
Low limit Southern area 0.094 0.092 0.708
Jeju area 0.094 0.092 0.708
Unit : W/m* K
< Air heating system < Floor radiation heating < Window heating system
oo oo oo
M L]
mlm| on on

# Supply heat source positions

Fig. 7 Position of the heat source supply according to the heating type
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