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ABSTRACT KEYW ORD
Purpose: As global warming from climate change accelerates, global efforts to reduce greenhouse gas emissions are ;_liﬁﬂ'

being preceded. Korea has also implemented various systems to regulate greenhouse gas emissions. Especially, totally (‘)D” |‘_3| i'_| _ﬁ%%aﬁl =

15% is greenhouse gas emissions from buildings energy usage, so increasing energy efficiency of buildings is effective ~ X12tZ H=E

in reducing greenhouse gas emissions. Therefore, although the building uses energy efficiency rating system to reduce g}ls:i A AEE

the amount of energy it uses, there is little consideration of regional climate that is a standard for energy use prediction. =MAZQIZH T

Method: The climate reference point of the energy related system in Korea and the climate reference point of the
ASHRAE standard which is applied in the case of checking the energy efficiency of the domestic building from abroad
are compared by GIS. Result: Based on the results of the study, the accuracy of estimating the actual capacity will be
improved by changing the energy forecasting standard with the ASHRAE standard. This will contribute to the
reduction of the energy consumption of buildings and the effective reduction of greenhouse gas.
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Fig. 1. Climate standard area of Energy Efficiency Grade
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Fig. 2. Climate standard area of ASHRAE Standard
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Table 1. Spatial Classification of Climate (werner, 1980)

Horizontal range Vertical range
Globalclimate 0-1,000 km Troposphere (10-16km)
Mesoclimate
(Cityclimate) 0.1-10 km Atmosphere (0-1,000m)
Microclimate 0.1-10 km Up to 2 m above ground

4
ot
=2
i)
R
4
0

529 oA AR} ol AteE A HiE

§ W 1z
froox Y

ot
B
N
N,
Ho
é

X N
N
o2
Elr
rlo
=
o
fllo
_>"’1_[;
R}
ol
o,
k=l
%0,
4
ol
N
N,
ol
rE
rlo
[y

ofr Hyw ©l

¥ & [ lo Hooqr
2
e
)
)
S

1) oA depdA7IE
oz deFdA7 &

3} A5} 720] ofo] &2

N
N
o Tlo

N
o,
R}
e
i)
SR

)

o
rO

=2
v
R

Ry
Mg >
P oo

|
o o\
2 o gy
%E_m}ﬂlj
ﬁ,r_?l',é
e ko L
=2 ' 5
(w8 ux I
~ o
RSSO 1T
i) ot
18
i1

lo, Mo
L
L

©Copyright Korea Institute of Ecological Architecture and Environment

Table 2. G-SEED 2016 for Newly-built residential buildings

Category Credits
1. Land Use & Transport- action 16
2.1 Energy performance 12
2.2 Energy monitoring and management 2
i Eglelflggon 2.3 Use of new/renewable energy 3
2.4 Reducing CO, emission 1
2.5 Limiting ozone destroying materials 2
3. Material and resource 15
4. Water 14
5. Management 9
6. Ecology 20
7. Indoor environment 21
8. Building performance -
2) A5E YA 2E53A=
AEE oUA] B&5H e A2 oy &2 S5
sl 20018 AFAAA T A AR A7t AdE 271 9T
oz BE o] ZFs gt olF YRA o] Frteglon
A5 ol ol TEFEL2 T olvA Adeo] wet SH= W
AL, AFAE L AT EAHAT 17} o 2] 2 a7l w2t SE2
T2 FAlE BE A5ES dde s EHAT 13 oy A &
a7 met SEe FELT4
Predicted Predicted Energy usage
Energy Saving = (1 - 100 «e-- (A1)
(EP) Standard Energy usage
A5E oiA ae5a3dde A% B7F 2 201349 1292
ZIEo g WA ofdol= (A DI 2ol &F oUA| AHgH=
7120 A% oAU A AR & (EP)& AltS] v ] EHE(%)
= B7FRAR o] %, 12} o q 2] AR (kWh/ntyr)& 71EL.2 3
FRch. 13 U A) AF8 S A L (42)9 2 A
7 ECO2 Z2 T35 o]-83h= o] At
en,
Eus :nZ:];: AnorAi,f ................................................. (/_\_}2)
E,=E,,XI
E,, : Energy consumption per unit area (kWh/m*yr)
E,,, :Primary energy consumption per unit area (kWh/yr)
A, : Total floor area required by n(n)
A, Building floor area excluding parking area ()
e, :Energy consumption for n (kWh)
I : Primary energy consumption conversion factor
i=hcwlv
h: heating
¢t cold
Ww: hot water
I: lighting

V. ventilation
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Table 3. LEED 2016 for Newly-built residential buildings Table 4.9 2o 177} A% & 7| &0 . 2] AHgo=
rom— S AW 2 4 E A0 otk BEEYY 49 WA
~22¢ H ~080C= A A A 5l
Pre 1 Fundamental Commissioning and Verification required 20~22°C, §FA 26~28C5 A7 22 AAARDOL
Pre 2 Minimum Energy Performance required required . . . X
— : - Table 4. Designed standard to calculate capacity of cooling and heating
Pre 3 Building-level Energy Metering required facility Temperate humidity
Pre 4 | Fundamental Refrigerant Management required Cooling Heating
Credit 1 | Enhanced Commissioning 2~6
i 1l 1| 1l 1l
Credit 2 | Optimize Energy Performance 1~20 City t:)ngell:;ut:‘e tewngerl:tllke tgnrypellq);;u?e txgell‘)altlu?'e
Credit 3 | Advanced Energy metering 1 0 O (0 (o)
Credit 4 | Demand Response 1~2 Sl 312 25.5 113 63
Credit 5 | Renewable Energy production 1~3 Incheon 30.1 25.0 -10.4 58
S 312 25.5 -124 70
Credit 6 | Enhanced Refrigerent Management 1 Chu:v(%(;lrﬂlaon 316 25 147 77
Credit 7 | Green Power and Carbon Offsets 1~2 Gangneung 31.6 25.1 -7.9 42
Dagjeon 323 25.5 -10.3 71
- o o Cheongju 325 25.8 -12.1 76
E3] oz A% ZZH sl tigk 329 Credit 2= 7]590] HE Jeonju 32.4 25.8 - 87 7
Seosan 31.1 25.8 - 9.6 78
748 (Baseline Building) ¥ ti4+71& (Project Building) 9] AA] A& G 318 6.0 66 7
A A B )AL B AZAEL A4 12%014, 7&21EL Dae-gu 333 25.8 - 76 61
= . co Busan 30.7 26.2 -53 46
8%olY olvxg Ao M4g5o] 7tsdity. DOE-2, Jinju 316 263 -84 76
=0 ol © leslH | = Ulsan 322 26.8 - 7.0 70
eQUEST, EnergyPlus 5] = 7Fg 122 113 AH-8-otH 37} 7|& M 325 26.0 .64 41
2 ASHREA 90.1-2010, Energy Standard for Buildings Except Neck 311 263 - 47 75
. . . cr = = Jeju 30.9 26.3 0.1 70
Low-Rise Residential BuildingsE HF& o2 S},
Table 5. Meteorological Data of Seoul City
Monthly average Average total solar radiation of horizontal / vertical plane [W/m']
Month outside air Horizontal
temperature [°C] plane South Southeast | Southwest East West Northeast | Northwest North
JAN 2.1 83.0 116.0 87.5 94.6 46.6 52.0 28.7 28.7 28.3
FEB 0.2 117.4 134.4 98.9 127.3 66.7 90.8 44.2 44.2 41.0
MAR 6.3 141.2 118.5 142.0 82.3 122.1 62.4 75.0 75.0 48.4
APR 13.0 180.3 110.6 105.7 120.2 95.5 112.5 77.1 77.1 66.5
MAY 17.6 189.3 85.6 97.5 96.9 97.0 959 76.9 76.9 56.3
JUN 21.8 183.1 86.0 104.6 94.5 113.0 97.4 99.3 99.3 773
JUL 252 145.9 75.1 94.2 73.2 102.0 72.0 88.7 88.7 67.0
AUG 26.4 147.4 86.7 99.6 84.3 100.4 80.9 85.0 85.0 68.1
SEP 21.2 157.7 117.7 115.7 112.2 99.6 97.8 729 729 60.2
OCT 14.7 129.1 138.7 128.9 106.8 92.1 727 49.5 49.5 383
NOV 6.9 82.4 103.9 83.5 84.4 51.8 52.6 325 325 313
DEC 0.9 72.1 105.8 87.8 79.6 50.2 43.5 28.5 28.5 26.9
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Table 6. Climate standard area of ASHRAE Standard

Location Lat Long CzZ
Pohang-si 36.03 129.38 4A
Changwon-si 35.18 128.57 3A
Suwon-si 37.27 126.98 4A
Jeonju-si 35.82 127.15 4A
Seosan-si 36.77 126.50 4A
Jeju-si 33.52 126.53 3A
Seogwipo-si 33.25 126.57 3A
Gunsan-si 36.00 126.77 4A
Mokpo-si 34.82 126.38 3A
Yeosu-si 34.73 127.75 4A
Wando-gun 34.40 126.70 4A
Andong-si 36.57 128.72 4A
Yecheon-gun 36.63 128.35 4A
Uljin-gun 36.98 129.42 4A
Jinju-si 35.20 128.12 4A
Tongyeong-si 34.85 128.43 3A
Sacheon-si 35.08 128.08 4A
Gimhae-si 35.18 128.93 4A
Pyeongtaek-si 36.97 127.03 4A
Osan-si 37.10 127.03 4A
Gimpo-si 37.57 126.78 SA
Chuncheon-si 37.90 127.73 SA
Wonju-si 37.33 127.95 4A
Gangneung-si 37.75 128.95 4A
Sokcho-si 38.25 128.57 4A
Yeongwol-gun 37.18 128.47 SA
Cheorwon-gun 38.15 127.30 SA
Incheon 37.47 126.63 4A
Ulsan 35.55 129.32 4A
Seoul 35.57 126.97 4A
Busan 35.10 129.03 3A
Dacejeon 36.37 127.37 4A
Cheongju 36.63 127.45 4A
Gwangju 35.17 126.90 4A
Daegu 35.88 128.62 4A
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