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ABSTRACT KEYW ORD

Purpose: Various policies to reduce the energy consumption have been carried out to save Earth environment 0|22 T2
against global warming and environmental pollution in many countries. Energy consumption of buildings in Korea has §§|i’(1_|?|;|
reached 24% of total energy consumption, and energy consumption of apartment has been continuously increasing. OLH—II-ZIXI =
Therefore, Korea government has executed building energy efficiency rating certification system to control energy
consumption of buildings. Method: This study was conducted to evaluate the energy performance of apartment unit ~ ECO2 Software
plans according to the increasement of front width of unit plans, and tried to present the basic data to design more ~ Collective Housing
energy conscious unit plans for apartments. For the study, three shapes of unit plans —the 2Bay, 3Bay and 4bay unit- g::r;agfﬁciency
were selected for imput models. They were simulated using ECO2 software to assess building energy efficiency rating
certification in Korea. Result: According to the results, in cases that balcony windows were not installed, the primary
energy consumption of the 3Bay and 4Bay units were less than 2Bay unit, respectively, 0.1% and 2,5%. The primary
energy consumption of the 3Bay and 4Bay units, in cases that balcony windows were installed, was less than 2Bay unit, ~ Received September 14, 2015
respectively, 1.7% and 3.2%. Final revision received October 6, 2015
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Table 1. Certification numbers of collective housing (2014)

Year|’01{°02{°03|°04|°05|°06(°07(°08|°09|°10|°11|°12 |13 |14 | Total

MC| - | -]-12]2]|2]61]29|39|63|92]|90[105/200( 630

PC| 12|68 [28|14|68|63|127|83(141/212|360(267|1,380

PC: Preliminary Certification, MC: Main Certification

Table 2. Criteria of building energy efficiency rating certification

Assessment Primary energy consumption per unit area and
Type year(kWh/m"year)
Energy consumption of heating, cooling, hot water heating,
lighting and ventilation
Rank Rank more than 190
1+++ less than 60 3 less than 230
s more than 60 4 more than 230
Assessment less than 90 less than 270
Categories 1+ more than 90 5 more than 270
less than 120 less than 320
| more than 120 6 more than 320
less than 150 less than 370
) more than 150 7 more than 370
less than 190 less than 420
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Table 3. Summary of imput models

Region Southern region

area of unit plans 85m’

standard unit plan of 2bay, 3bay and

h f unit pl
shapes of unit plans 4bay shapes

ceiling height 2.4m

heating system individual heating

Boiler capacity and efficiency 22.2kW/87%
lighting density 10W/m’
infilterlation 4

Shapes of unit plans

2Bay 3Bay 4Bay

unit width: 9.3 m unit width: 12.4 m unit width: 13.4 m
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Table 4. Thermal performance of window, door and insulation materials
for input models

thermal thermal
setting up items cond8uctance| transmittance
W/mK W/m*K
extended polystyrene sheet
' No.222 0.032 i
2 | glass wool No. 2-24K 0.038 -
insulation| 3 special sheet of extruded 0.027 i
material polystyrene
4 extended polystyrene sheet 0.031 i
No. 2-1
extended polystyrene sheet
> |Nod-2 0037 j
unit | low-e pair glass SHGC -
exterior| Smmlow-e+12mm air+5mm 0516 '
window
i SHGC
balcony pair glass . 2.8
Smm+12mm airt5mm 0.688
door insulation thickness less than i 27
20mm
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Table 5. Thermal performance of structural components

33. Brludo] oy 9&d WA

TCon Thic TRes TTra = s Tl Bz 7] o AA] A0 AA
Building components % 7} SHAIH ] T 2 HA 9 o]n] B WA ALtk
W/m-K m | mk/W |W/m"K 1ol Yt FeHAe grind nE 84992 Y
outdoor heat ) ) 0.043 0]'71] A gt & HZAL 2B Bay 22.86m’, 3Bay 27.361’, 4Bay
ansferresitanee 23.80m' 2 ekt 3Bay H 0] 4 WA o] 71 ghgkow], o) o]
_ brick 06 | 02 | 0333 22 2Bay 46.27 m? 3Bay 42.35 m® 4Bay 45.62 m* & 2Bay 3
E’:Z‘lor insulation No.I | 0.032 | 0.06 | 1.875 | 0.411 ™ o] W& o] 74 Wt}
gypsum board 0.18 | 0.0125 | 0.069
iindoor heat transfer } } 011 4. I:LI"?'I k" I:I'I rg I:Id %EH 0'“ III’% 0'" L-lxl Ao-| I; 07}
resistance )
outdoor heat - -
transfer resistance . . 0.043 4.1. T3y * AA CO2 AlEdeld A3t
conerele | 16| 02 | 0125 wrE o] AA| 5] SIorE Ao SelAeh el wet
Side wall insulation No.2 | 0.038 | 0.09 | 2368 | 0.368 FE, 59, 29, 81 M Z]of| thsto] WXt oA A o1
gypsumboard | 0.8 | 0.0125 | 0.069 A 85, U2 285 B 1A} olUA] £8 %S ECO2 2271
2 0 2 A Eg|o] A5 I el
indoor heat transfeg ) o011 #.0.2 Algeoldste] (2 7]°] e i
resistance :
outdoor heat } } 0.043 Table 7. Energy demand of imput models without balcony window(kWh/m’)
transfer resistance ’ P p
: energy deman
Structure in brick 06 | 02 | 0333 o
contact heating | cooling | hot water | lighting | ventilation | total o
with insulation No.3 | 0.027 | 005 | 1.851 | 0.415 ratio(%)
unheated 2Bay | 221 | 373 30.7 183 0.0 108.3 | 100
space gypsum board 0.18 | 0.0125 | 0.069
- 3Bay | 17.6 | 444 30.7 18.3 0.0 1109 | 1024
ndoor heat transfer) ) ) 011
resistance 4Bay | 141 | 473 | 307 183 00 |1103 1018
TCon: Thermal Conductance, Thic: Thickness, TRes: Thermal Resistance, .
TTra: Thermal Transmittance energy consumption
. . L I relative
heating | cooling | hot water | lighting | ventilation | Total ratio(%)
Table 6. Heat loss area of imput models (unit: m) 2Bay | 47.8 8.2 355 183 9.3 1191 | 100
Building components 2Bay 3Bay 4Bay 3Bay | 419 9.8 355 183 9.3 1147 | 96.3
front 12.99 18.72 20.20 4Bay | 346 | 10.5 355 183 9.3 108.0 | 90.7
window rear 087 8.64 3,60 primary energy consumption for certification -
. . o o relative
heating | cooling | hot water | lighting | ventilation | Total .
subtotal | 2286 | 2736 | 23.80 ratio(%)
2Bay | 375 | 227 264 50.2 255 162.3 | 100
front 9.33 10.94 11.56
ron 3Bay | 331 | 270 | 264 | 502 | 255 |1622 999
rear 1245 11.26 10.54 4Bay | 274 | 288 | 264 | 502 255 | 1583 | 975
exterior wall | side part 3.13 0.00 10.03
Heated area _ =
AT ols Ol AT} o] 1 X 2Fo 5|
dowall | 2136 | 2015 | 1349 dxtof oot SIS o U] 872 2Bay B W 108.3
kWh/m?, 3Bay 110.9 kWh/m?, 4Bay 110.3 kWh/m*2] Zt-& e
sub total 46.27 42.35 45.62 3Bay W] o4 2] QL2 2Bay W ths}ho] 2.4%, 4Bay B
wall 1772 | 1147 | 931 A 1.8 % S7Fohs A0 ALt o
ofUA] 4 Q%2 2Bay B9 119.1 kWh/m?, 3Bay HH 114.7
parts in contact door 2.20 2.20 2.20 2 i 29 7H& ]
D o bontad kWh/m?, 4Bay ™ 108.0 kWh/rr{ o] 352 YEhY 3Bay HH O
space others 2.04 3.74 2.64 o] A 872 2Bay B Hel tisto] 3.7%, 4Bay BH-2 9.3%
Zashe Aoz AxE T,
subtotal | 2196 | 1741 | 1415 Aokl 45+ “E;r _ , -
ESH 12} o[ A] A QL2 2Bay HH 162.3 kWh/m?, 3Bay ¥
Unheated front door 2.20 2.20 2.20 ™ 162.2 kWh/m?, 4Bay B 158.3 kWh/m?2] Zt-& LEH 3Bay
. Hmo Hmol B 0 = 3lo oJo
area eXrOr | Gdewall | 140 | 421 322 8 2Bay % Loﬂ 1571 0.1% o] & 2Fol7} §l31.2 1, 4Bay
JH-L 2Bay W Ho| H]510] 2.5% fradtE AR AATE L
Area of imput models 84.99 84.99 84.99 iz 285 _3_ 2Bay, 3Bay, 4Bay gy R EHFog Byt
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Table 8. Energy demand of imput models with balcony window(kWh/m?)

energy demand

relative

heating | cooling | hot water | lighting | ventilation | total ratio(%)

2Bay | 219 | 290 307 18.3 0.0 99.8 | 100

3Bay | 203 | 273 30.7 18.3 0.0 96.5 | 96.7

4Bay | 171 | 285 30.7 18.3 0.0 945 | 947

energy consumption

relative

heating | cooling | hot water | lighting | ventilation | total ratio(%)

2Bay | 475 6.4 355 18.3 9.3 117.0 | 100

3Bay | 454 6.0 355 18.3 9.3 1145 | 979

4Bay | 41.2 6.3 355 18.3 93 1106 | 945

primary energy consumption for certification

relative

heating | cooling | hot water | lighting | ventilation | total ratio(%)

2Bay | 364 | 166 264 50.2 255 1551 | 100

3Bay | 348 | 156 264 50.2 255 1525 | 983

4Bay | 312 | 158 264 50.2 255 1491 | 9.1

Ate] oJ5tH, oA 842 2Bay BH 99.8 kWh/m’,
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Ste Ao & AAE Sl
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kWh/m?, 4Bay B 110.6 kWh/m*2] -2 LERY 3Bay HHS
2Bay B Hof| thdlo] 2.1%, 4Bay= 2Bay B Wl tha}te] 5.5% 2
A5t AL 2 Al4tE| .

T3 12 oY A] 4258 2Bay HH 155.1 kWh/m?, 3Bay &
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BWO: imput models that balcony windows were installed
BWX: imput models that balcomy windows were not installed

Figure 1. Comparison of energy performances according to installation
of balcony windows
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Table 9. Primary energy consumption for heating and cooling (kWh/m?)

primary energy consumption of input models
without balcony window

heating cooling total
2 Bay 375 |100 % | 227 | 100 % | 60.2 | 100 %
3 Bay 331 [883 %| 270 |1189 %| 60.1 [99.8 %
4 Bay 274 1731 %| 288 |1269 %| 56.2 [934 %

primary energy consumption of input models
with balcony window

heating cooling total
2 Bay 364 |100 %| 166 | 100 % | 520 |100 %
3 Bay 348 956 %| 156 |940 %| 504 |[969 %
4 Bay 312 |857 %| 158 952 %| 470 |904 %
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