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ABSTRACT: The percentage of apartment houses in residential buildings has increased

every year, and it result in higher energy consumption of residential buildings. After the

house law could be amended to legalize the remodeling of the balcony, buyers and

contractors prefer to choose the balcony remodeling type when they choose a house for

installment sale. Many construction companies design an apartment house considering

balcony remodeling. So, this paper compares the balcony remodeling type with the basic

type(prior to remodeling balcony) by using the building energy rating system tool.

The

balcony remodeling type consumes heating energies more than the basic type, and is unable

to receive high rating. If the balcony is remodeled, it is required to improve the performance

of wall and window and reduce the area of remodeling balcony.

Key words: Building energy rating system(AdEZo| YA &5 HF e =4%), Heating load
(¢HEFES}), Balcony remodeling type((F=3Z Y &%3)
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Table 1 U-value and insulation thickness

Type U-value Thickness
[W/m'K] [mm]
Ext. wall 0.475 60
Int. wall 0.414 70
Roof 0.256 100
Floor 0.321(direct) 90
0.376(indirect) 70
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Table 3, Fig. 29} Zt}.

Table 2 Heating energy and reduced rate
of energy(46AM, 46BM, 54AM)

Standard |Remodeling
Type
Type Type
. 46AM 28.10 38.23
Heating energy
[GI/vr.] 46BM 25.81 34.01
T.
Y SIAM | 2517 34.21
Heating energy| 46AM 257.24 344.49
per unit area 46BM 232.47 306.33
[MJ/m-yr.] 54AM 19754 268.48
Reduced 46AM 21.83 -6.70
educe ra(f/e o ueBM | 2722 378
energy [%6] 70 A 31.44 6.46
%5 30.41 2951 3144 33.2677

25.71 27.22

25 [21.83
20 |
) 1la.86
5 12.21 106
10 |
s | 57 | Lo 3.78 6.46
0 ‘ ‘ ‘ ‘ ‘ ‘
B

46AM 46AB 46BT 46BM 46BB 54AM 54
O Standard type B Remodeling type

Reduced rate of energy[ %]

Fig. 2 Reduced rate of energy by households.
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Table 3 Heating energy and reduced rate of
energy by households

Standard Type Remodeling Type

energy energy energy energy

[G]/yr.] [9] [G]/yr.] [9]
46AM 28.10 21.83 38.23 -6.70
46AB 37.20 2571 47.79 4.28
46BT 33.07 30.41 41.60 12.21
46BM 25.81 27.22 34.01 3.78
46BB 34.97 29.51 43.56 11.96
54AM 25.17 31.44 34.21 6.46
54AB 35.32 33.26 44.92 14.86

Table 4 The comparison of heating energy

Standard | Extended
Type Type
Total block heating 9263.60 849,35
energy [G]/yr.]
Reduced rate of
energy [9] 30.72 5.48
35 30.72
30
25
® 20 |Rating 2
15
10 [Rating 3
v 5.48
° I N
0 ‘
Standard type Remodeling type

Fig. 3 Reduced rate of energy by standard
type and remodeling type.
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Fig. 4 Improving insulation performance on
each household.

Table 5 Reduced rate of energy by increasing

insulation performance.

Case Totgile}lig?lting redugigrg;te of
Remodeling type 3842.35 5.48
Adding 30 mm 3640.92 10.52
Adding 50 mm 3575.07 12.41
Adding 70 mm 3521.90 13.79
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Fig. 5 Improving window performance on
each household.

Table 6 Reduced rate energy by
window performance

Total heating | Reduced rate
energy[GJ/yr.]| of energyl[%]
Remodeling type 3842.35 5.48
Change of window
U-value 2.6[W/m’K] 321538 2114
Change of window
U-value 2.4[W/m’K] S041.74 26.24
Change of window
U-value 2.2[W/m’K] 286860 S0.72

W
o

:
3)

N

—x—LHVRHR1 —t—LHVR M
—a—L ---«-- Rermmodeling type -

(}100\

.

educed rate of energy[ %]

ix

46AVI  46AB  46BT 46BM 46BB 54AM  54AB

Fig 6. Reducing number of remodeling balcony

Table 7 Reduced rate energy by
remodeling balcony No.

C Total heating |[Reduced rate of
ase energy[GJ/yr.] energyl[%]
Remodeling type 3842.35 5.48
L 3219.58 23.85
L+MR 3337.69 18.31
L+MR+R1 3484.25 14.48
4.4 &
gyl g TAHY ditem FERA A3
(HAGd s, Faddds), adan d=ay g
ANFFae 37HA dijbs AAIdlow, 7=
UA S &5 addelsdt SHo A+ Fig. 7oA &
S oQxel FEudRs > LI FEL
> HAGAGs oz JAduUA A&l FgH
2z 9 5 g
LHVRRL
L+HVR
L
22
24
26
70mm
50mm
30mm
Rem.type
Sd. type
0 5 10 15 20 .} 0 >

Reduced of rate of energy{%d

Fig 7. Reduced rate energy by alternatives.
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Table 8 Alternatives by remodeling balcony
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