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Abstract - Energy consumption is closely related to our lives. As Korea has four seasons, heating and cooling
system is considered as essential facilities for the residential buildings. Accordingly, the government has
continuously strengthened the design criteria to improve energy for new and existing building to save energy.
The most important factor in the energy efficiency analysis for apartment is the heat transmission coefficient,
and the value is significantly different as the heating energy amount is greatly different according to the window
area ratio versus facade area ratio. Therefore, it is time to conduct continuous set-up for goal to enhance efficiency
and restriction on window area ratio versus facade area ratio

Key words : Energy consumption, Energy efficiency, Enhanced design criteria, Heat transmission coefficient,
Goal to improve efficiency, Facade area ratio
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Table. 2-1. Changes in energy saving design criteria for residential buildings

Criteria for insulation by area
Revision year Region (Heat transmission coefficient K : W/m"K)
Outer wall Floor Roof Side wall Window
September 1979 - 1.05 1.05 1.05 - 2.56
December 1980 - 0.58 1.16 0.58 - 3.49
AFI=0] 9] 0.58 0.58 0.58 0.47 3.49
December 1984 AF & 1.16 1.16 1.16 0.93 3.49
F5A9 0.58 0.58 0.41 0.47 3.37
July 1987 T 0.76 0.76 0.52 0.7 3.6
AT 1.16 1.16 0.76 0.81 5.81
F5A9 0.47(0.64) | 0.35(0.52) | 0.29(0.41) 0.35 3.84(5.47)
January 2001 A 0.58(0.81) | 0.41(0.58) | 0.35(0.52) 0.47 4.19(6.05)
AT 0.76(1.10) | 0.47(0.64) | 0.41(0.58) 0.58 5.23(7.56)
F5A9 0.47(0.64) | 0.35(0.52) | 0.29(0.41) 0.35 3.0(4.3)
November 2008 A 0.58(0.81) | 0.41(0.58) | 0.35(0.52) 0.47 3.3(4.7)
AT 0.76(1.10) | 0.47(0.64) | 0.41(0.58) 0.58 4.2(6.0)
F5A9 0.36(0.49) | 0.30(0.43) | 0.20(0.29) 0.27 2.1(2.8)
June 2010 A 0.45(0.63) | 0.35(0.50) | 0.24(0.34) 0.36 2.4(3.1)
AlF= 0.58(0.85) | 0.35(0.50) | 0.29(0.41) 0.45 3.1(3.7)
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Fig. 2-1. 74m’type
unit plan for OO apartment in Hanam

Fig. 2-2. 109m'type unit plan for OO apartment in

Incheon

==

Fig. 2-3. 109m'type unit plan for OO apartment in Incheon
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Table. 2-2. 74m'type unit plan for OO apartment in Hanam

Composition

Materials

Unit windows

22mn 2O HFFE(AZEIY+OFEF]]) PVC FE

Balcony windows

22m 2o B (AT EFTRHOLEFTFS]) PVC F35

Expanded balcony windows

22mn ZolESHE| (AT ETE+olEIF]]) PVC F3
+ 22m 2O|RFHLZETGro}ERFS) PVC S

Major insulation

gy ned 55

Table. 2-3. 74m'type unit plan for OO apartment in Hanam

Composition

Materials

Unit windows

22mm =82 PVC #3&

Balcony windows

l6mm E=f7 PVC Z&

Expanded balcony
windows

22mn Zo]E = %E](}\JE:’ 5) PVC R
+ 22mm EO]HZOE](/\JEEL‘%) PVC H3%

Major insulation

H=s B9 255

Table. 2-4. 74m'type unit plan for OO apartment in Hanam

Composition

Materials

Unit windows

22mn Zo|B=gej(XALEY) PVC Ao

Balcony windows

22mm =82 PVC #3&

Expanded balcony
windows

22mn Zo|EBEH|(AZENY) PVC A%
+ 22mn 552 PVC F%

Major insulation

HEH Hed 2815

Table 2-5. Apaterment unit window and wall area ratio

Unit Window area(mr) Wall areas(m) Toséaﬁ;?de Wlil(iiogzl%asrea

74m’ Type 24.60 67.06 91.69 36.68

109m Type 32.33 102.96 135.29 31.40

163m" Type 32.67 337.28 369.95 9.69

Average 29.87 169.10 198.98 25.92
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Table 3-1. 74m’Atype wall heating energy amount change

Shol] wh2 A7k vl A 87

Table 3-2. 109m'type wall heating energy amount change

Unit Wall Unit Wall
. Remark o Remark
Revision year changs Revision year changs
1979 99 2?7;5?6 19794 921 223;853
o 179.109 182.400
. d ] . 1 12¢
Heating | 000 12% 1 (33 190 Heating | 200 12 | (33300
energy P 176.091 energy NERRP 180.433
consumpti 1984 12°% (1.69%) consumpti 1984 127 (1.08%)
on per W 79 160.678 on per R 164.784
area 19874 7= (8.75%) area 19874 7= (8.67%)
(kWh/m"a) ° 141.660 (kWh/m’-a) o 145.000
2001 1€ EREY
and saved =] (11.84%) and saved 20015 178 (12.01%)
ratio =] o] 141.660 ratio iE] ) 145.000
2008 11=& (0.00%) 2008 11= (0.00%)
o 123.778 126.001
g 6d J 69
2010 68| 1576000 201010 69 | (157004

Table 3-3. 163m’Atype wall heating energy amount change

Unit Wall
. Remark
Revision year changs
19791 9% 3?5;1?3
246.650
. g o129
Heating 1980% 122 (37.59%)
energy g 109 | 238509
consumpti 1984 122 (3.30%)
on per E] 9 222.528
aron 1987 79 | (o0
(kWh/m"a) o | 190.886
20019 1€
and saved = (14.22%)
ratio o1 | 190.886
2008 11=& (0.00%)
159.133
1 6¥
2010 6= (16.64%)

Table 3-5. 109m’Atype wall heating energy amount change

Table 3-4. 74m'type wall heating energy amount change

Unit Wall
.. Remark
Revision year changs
1979 9% 2?7'856
294.457
. 9 12¢
Heating 1980% 1272 (+9.94%)
energy v 1rQ 294.457
consumpti | oV 12E 1 0.00%)
on per E] )] 291.027
area 19874 72 (1.17%)
(kWh/m"a) o | 309.621
2001 1€
and saved = (+6.39%)
ratio g e | 286.097
2008 11& (7.60%)
259.168
1 ¢
2010 6= (9.41%)

Table 3-6. 163m’type wall heating energy amount change

Unit Wall Unit Wall
. Remark . Remark
Revision year changs Revision year changs
197913 94 2?'8?3 19791 94 39(5'1?3
296.780 410.713
. ERpLY . ERDE)
Heating 1980 122 (+8.38%) Heating 1980'd 122 (+3.93%)
energy g 109 296.780 energy NERRP) 410.713
consumpti 19845 1272 (0.00%) consumpti 1984' 1272 (0.00%)
on per 3 e | 293.805 on per W 7o) | 408.733
area 19874 7= (1.00%) area 19873 7= (0.48%)
(kWh/m"a) o | 311.627 (kWh/m'"-a) o | 420241
2001 1€ 2001 1€
and saved | (+6.07%) and saved = (+2.82%)
ratio o1 | 291.106 ratio 11 | 406.352
2008 11= (6.59%) 2008 11= (3.31%)
268.464 391.029
Y ¢ 9 6
20104 6= (7.78%) 20109 6= (3.77%)
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Table 3-7. Unit plan average heating energy consumption
Unit . +wi

. Wall changs Window changs Walltwindow Remark
Revision year changs
312.284 312.284 312.284

19799 9 ' ' '
(-) (-) (-)
202.720 333.983 224.131
19 2]
Heating 1980 1272 (35.09%) (+6.95%) (28.23%)
energy W o) 198.344 333.983 219.728
consumpti 1984 12°€ (2.16%) (0.00%) (1.96%)
on per W 79 182.663 331.188 201.173
area 1987 7 (7.91%) (0.84%) (8.44%)
(kWh/m"a) 20014 12 159.182 347.163 192.763
and saved - (12.86%) (+4.82%) (4.18%)
ratio ] o] 159.182 327.852 173.811
20082 118 (0.00%) (5.56%) (9.83%)
136.304 306.221 129.728
14

2010 62 (14.37%) (6.60%) (25.36%)

Table 3-8. Heating energy consumption per area for 15-year-old building

Heating energy requirements per unit H o ffici
Division (Wi ) Saved(s) | Heat tansimission coefficient
As of July, 1987 | As of June, 2010 g
Wall change 201.173 154.451 23.23 0.58 — 0.36
Window change 201.173 176.264 12.38 337 — 2.1
Wallt window 201.173 129.728 35.52
change

Table 3-9. Heating energy consumption per area for 30-year-old building

Heating energy requirements per unit q o ffici
Division (cWh/' 2 Saved(oe) | Heat tramsimision cacfficient
As of July, 1987 | As of June, 2010 &
Wall change 312.284 136.304 56.35 1.05 — 0.36
Window change 312.284 306.221 1.94 2.56 — 2.1
Wallt window 312.284 129.728 58.46
change
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