[=2] S=EPUXIER] =2E Vol. 32, No. 3, 2012
Journal of the Korean Solar Energy Society ISSN 1598-6411

o) 55 9 A dsls) A% 3 B
SHEFule] o} 7%

H
£

HL5lx dhg Fesx, O] O wes
sz B o)stn thekd 7339 (ecojeongsh@cbnu.ac.kr), ##3krof U %] 7] ¢ &3 9 (hspark@Kkier.re kr),

wikZ S o) 8kl A %83} (ecoville@cbnu.ac.kr)

A study on analysis of energy consumption of Detached house
by U-value and SCs of windows and Building Orientation

Jeong, Su-Huix Park, Hyo—Sun** Lee, Byung—Yun***

*Dept. of Architecture, Graduate School, Chungbuk National University(ecojeongsh@cbnu.ac.kr),
*+Building Energy Reaserch Center, KIER(hspark@Kkier.re.kr),
#=xxDept. of Architecture, Chungbuk National University(ecoville@cbnu.ac.kr)

Abstract

Annual energy consumption in detached houses are affected mainly by thermal performance of envelope. In
particular the performance of glasses are critical due to global warming and climatic change. Therefore, this
research analyzes annual consumption of cooling and heating energy with various combination of U-value |,
shading coefficient and building orientation. The simulation results shows that shading coefficient of glazing
contributes to the changes of proportion of heating and cooling energy demand and the optimized shading
coefficient for minimizing energy consumption varies with buildings orientation.
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Fig 1. U-value and SC(shading coefficient) Index.
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Fig 2. U-value and SC Present Condition
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Table 1. Summary of modiling indoor condition for satandard

house.
Parameter Condition
Heating 20C
Cooling 26C
Infiltration 0.5ACH
Internal loads(Equi+lig) 3.76W/m”
Internal loads(people) 146W
Schedule 24hour
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Table 2. Annual heating and cooling energy requirements
(kWh/m2) by Window Type and SC.

W |02 0.4 06 08
| Total | 89.30 32.84 7886 7175
T;r ‘ﬂ Heating| 79.41 66.33 54.59 43.31

Cooling 9.89 16.51 24.27 34.44
2] Total | 69.04 63.14 61.41 65.00
s - |Heating|  60.00 46.65 34.72 24.23
7 °|Cooling|  9.04 16.49 26.69 40.77
22| Total | 59.77 55.42 55.67 61.59
o] |Heating| 49.88 36.96 26.20 16.60
20][Cooling|  9.89 18.46 29.47 44.90
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(b) Double glazing (U value: 2.843W/m" - K)
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(d) Low—E glass Triple glazing (U value: 1.366W/m* - K)

Fig 4. Annual heating and cooling energy requirements
(kWh/m?) by Window Type and SC.
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Fig 5. Annual heating and cooling energy requirements
(kWh/m?) by direction
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Table 3. Annual heating and cooling energy requirements(kWh/mZ) of each direction

oyl H = EO S g 2ol

0.2 04 0.6 0.8 0.2 0.4 0.6 0.8 0.2 04 0.6 0.8

Total | 93.7 91.0 91.0 93.8 72.8 71.0 744 834 64.0 63.8 68.4 78.3

Heating| 81.6 704 60.3 50.4 62.0 50.0 394 29.8 52.0 41.0 316 23.0

Cooling| 12.1 20.6 30.6 434 10.8 21.0 35.0 53.6 12.0 22.8 36.8 55.3

w = ||} :
graph | - - o ——— I ——
. ___— N e i . P .
— — —

Total | 97.0 96.7 99.0 | 1042 | 758 76.8 82.8 93.9 67.1 69.6 76.6 88.4

Heating| 84.2 4.7 66.1 57.7 64.3 54.2 45.1 36.8 544 45.1 37.1 29.6

Cooling| 12.8 22.1 32.9 46.5 11.5 226 37.7 57.1 12.7 245 39.5 58.9

SE 100 100
60° b= ;
graph | | ° =3 o e
20 / 20 / /\
— — —

Total | 86.7 81.2 81.5 89.3 66.1 62.0 68.7 89.1 578 56.2 65.4 87.1

Heating| 73.1 57.3 44.1 32.8 54.0 376 24.8 158 44.4 294 185 10.9

Cooling| 13.6 24.0 37.3 56.5 12.1 244 43.9 73.2 13.3 26.9 46.9 76.2

SW
300 w ‘\”_—/‘
grah | ¢ = o —
o i, o =z
— — — ~—
Total 90.3 83.7 93.7 105.6 69.4 69.8 81.9 105.3 61.3 64.4 782 102.6
Heating| 74.5 59.5 473 36.8 55.2 39.8 28.0 19.2 457 315 215 139
Cooling| 15.8 29.2 46.3 68.8 14.2 29.9 53.8 86.1 15.6 32.8 56.8 88.7
-
5 100 ._—r// 100
60 w0 w0
20 -,/ = 20 -//?\‘\ l’>./\‘\0
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Table 4. Annual per nuit area solar gain
(2&+w2l, SC 06)

Direction Annual per nuit area solar gain
South 120.42kWh/m?”

SE 30° 123.97kWh/m”

SE 60° 120.80kWh/m”

SW 30° 158.65kWh/m®

SW 60° 165.29kWh/m”

Table 5. Rate of increase heating and cooling energy
requirements of each direction(%)

0.2 0.4 0.6 0.8

Total 4.9 9.8 15.2 20.7

3l
| Heating | 27 | 61 | 105 | 165
[e)

Cooling | 22.3 245 259 259

Total . 12. 21.1 28.
SH 0] ota 55 5 3.3

3092 = Heating 3.4 7.2 13.5 23.0

7 °| Cooling | 197 | 274 | 311 | 314

25| Total 7.0 151 22.8 271

o|¥| Heating 4.3 10.9 20.6 379

2°]| Cooling | 21.0 23.7 24.8 23.1

Total 8.6 16.8 255 34.0

ul
~| Heating | 6.0 126 | 211 | 332
<

Cooling | 29.5 33.6 355 349

Total 9.8 216 34.8 44.5

SE Heating 7.2 16.2 30.0 51.7

o]
of B =
60753 Cooling | 272 | 370 | 41.1 | 402

25| Total 12.3 25.6 37.6 43.6

o]HM| Heating 9.0 22.0 415 772

Z9]| Cooling | 286 329 342 | 311

Total -3.0 -1.9 3.3 14.9

ul
= | Heating | -79 | -13.7 | -192 | -242
°| Cooling | 371 | 452 | 539 | 640

Total -4.2 -1.8 11.9 37.0

SW o]

30022 Heating | -10.0 | -19.3 | -285 | -34.8

Cooling | 34.0 48.0 64.3 79.6

2% Total -3.4 1.5 175 41.4

©]"| Heating | -109 | -205 | -29.2 | -34.6

#0]| Cooling | 349 45.5 59.1 69.7

Total 1.2 7.1 18.8 35.8

oly

4= | Heating | 62 | 103 | -13.3 | -15.0

" °| Cooling | 602 | 769 | 909 | 99.7
. Total | 05 | 105 | 333 | 620
ZE)N ii Heating | -81 | -146 | -19.2 | -209

" °| Cooling | 574 | 814 | 1016 | 111.2

25| Total 2.5 16.1 40.5 66.5

©]"i| Heating | -85 | -14.7 | -180 | -17.0

#°]| Cooling | 580 777 92.6 97.5
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