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< SUMMARY >

Purpose &
Contents

The purpose of this project is “creation of Korean standard weather data” in
order to promote the development of high—efficient / low—energy buildings
and green cities and enhance the technical level of building environment
analysis with its reliability.

Results

Development standard weather data and the program to create it based on a
reasonable algorithms

Algorithms to determine the standard weather data consisted of 8,760 hours
by year.

A program was developed based on the methods of ISO 159727-4 to
determine the standard weather data with the measured data by Korea
Meteorological Administration.

Development of a program based on algorithms to calculate the solar
radiations; global horizontal irradiance (GHI), diffuse horizontal irradiance
(DHI), and direct normal irradiance (DNI)

A program to have algorithms that can calculate DHI and DNI from measured
GHI has to be prepared

Calculation models to predict the hourly position of the sun and a program to
predict global horizontal irradiance

Creation of Korean standard weather data

Standard weather data based on the ISO 15927-4 methods

Korean standard weather data of 70 stations

Verification of conversion algorithms enable the standard weather data
compatible with a variety of building energy simulations, such as TRNSYS,
Energy Plus, WUFI, etc.

Sustainable program for standard weather data

The final output will be presented as a form of a program that can interlock
with the weather data measured by Korea Meteorological Administration. It will
be introduced for the model that can generate the standard weather data by
annually updating the recent measured weather data.

Globalization of Korean standard weather data

Korean standard weather data is unrestrictedly distributed integrating with WUFI
simulation programs and the website of Fraunhofer IBP.

Standard weather data was prepared as the weather data formats for the
different international energy building simulations, such as TRNSYS, Energy
Plus, WUFI, etc.

Expected
Contribution

Preventing degradation and over designs of building energy

Warranting the reliable analysis of building environments and building energy
performance

Improving knowledge of regional climates and climatic strategies to reduce
building energy demand

Attracting the notice of Korean climate condition from international researchers
and securing reliability of international papers in terms of a building energy
evaluation research in Korea

Training research manpower in the field of a building energy analysis and
utilizing Korean standard weather data as a guiding data in establishing a
policy on the industries of a building and renewable energy

Keywords

standard

building energy building energy | meteorological standard weather
simulations data weather data |data—generating

program
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All of Alaska is in Zone 7 except for
the following boroughs which are in
Zone 8; Bethel, Dellingham, Fairbanks
N. Star, Nome, North Slope, Northwest
Arctic, Southest Fairbanks, Wade
Hampton, Yukon-Koyukuk

(O™ 14) 0129 X4og
. International Energy Conservation Code, U.S. Department of Energy, 2012)

2] 0OI= XN<Eg ¢

53 &Xl OAl

Moist (A)

Zone 1includes Hawai,
Guam, Puerto Rico, and
the Virgin Islands

=t EFXS

Warm-Humid
Below White Line

Climate Zone

H=1

Brick veneer/stone veneer ———— |

Drained cavity

Membrane or trowel-on or spray
applied vapor barrier (Class | vapor
retarder), air barrier and drainage
plane (impermeable)

Concrete block

4 Ny X(KY YK\( VK\(KYK\(X\( WN\[W\IV\NV\{ A MA

Insulated steel or wood stud cavity

TXR

Cavity insulation (unfaced fiberglass
batts, spray-applied cellulose or
spray-applied low density foam)

1400009900

KEAX

Vvy

Gypsum wall board (GWB)

Latex paint or vapor semi-
permeable textured wall fiinish

<€

Vapor Profile

el

Latex paint

Stucco rendering

Concrete block

Rigid insulation (vapor semi-
permeable) — unfaced extruded
polystyrene, unfaced expanded
polystyrene, fiber-faced isocyanurate

Metal channel or wood furring

___a_______E_______ m—

Gypsum wall board (GWB)

Latex paint or vapor semi-
permeable textured wall fiinish

-

=

Vapor Profile

(@ HaL 53 AFol A&

(b) ®E Hygrothermal #] <9l

ofo

Latex paint

Stucco rendering

Concrete block

Rigid insulation (vapor semi-
permeable) — unfaced extruded
polystyrene, unfaced expanded
polystyrene, fiber-faced isocyanurate

AR ANARYARVVARYYA

X

Insulated steel or wood stud cavity

Cavity insulation (unfaced fiberglass
batts, spray-applied cellulose or
spray-applied low density foam)

Gypsum wall board (GWB)

T KRR KA KK AR AR KK
LUV LYY YV Y YY)

Latex paint or vapor semi-
permeable textured wall fiinish

€

Vapor Profile

Y

-

Brick veneer/stone veneer

Ventilated and drained cavity

3

Drainage plane (vapor permeable
building paper, house wrap)

NNNNIVNN]

Non paper-faced exterior gypsum
sheathing, plywood or oriented strand
board (OSB)

Insulated steel or wood stud cavity

re
+

Cavity insulation (fiberglass batts,
spray-applied cellulose or spray-applied
low density foam)

Kraft facing on a fiberglass batt or a

"smart vapor barrier membrane"

sSSeLL——————————— )

Gypsum wall board (GWB)

NNINNNNE

Latex paint or vapor semi-
permeable textured wall fiinish

4=

D

Vapor Profile

(c) =& Hygrothermal Ao #&

(d) F&

SEERIER

(£3*] : Vapor Barrier Journal Paper, U.S Department of Energy, 2007)
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[E 13] D&l A= J|AMOIEHS R84 2 2=A DI2=M0oIH 24
T2 7| AtH| o] E
2c 70704 BEX|He| 14 8,760A|ZF E=0|olE HE
5 7070 B=EX|Feo| 14 8,760A12F #H=C|olE X2
PAES 7070 B=X|FHeo| 14 8,760A|2F #H=C|olE X2
=25 70702 BEX|FEe| 14 8,760A12F ZEC|olE XHE
=gt 70702 BEX|FEe| 14 8,760A12F ZHEC|0lE M2
- 227229 1 8,760A|ZF ZH=H|olEf HE
At (M2, oM, 8, U, &8, 488, odF, dF, 3, M4, UM, o5, =&, o7, F4
FE MFE LR Bx, SMT OHF, D2
Qlx 70702 BEX|FHo| 14 8,760A|Z2F ZH=r|olE M2
- 20702 off 14 3A[ZIEER{o] ZHEHOE M
2 (85H, M2, od, 8, &= Hel Oy, =X, oF 3, M i, 23, ok, =8
Sob AR Bab By FF FAF ME BE 2R, o, 2b%, ®MFE, 18, M)
712t 70702 BEX|FEe| 14 8,760A12F ZHEC|olE M2
2 7143 AF2E A5dolHe 87154
AFew dojy B4
- s 18 Fa BEL 0 AR
- 7|17F 20059 1€ 1¥9 01:00 ~ 20159 1€ 1¥ 00:00 (& 10%)
- 824 AF 5 10, 20, 30 cmolA o] =% HolH
- 71484 dHolH fFaAd T (O ml AIZE A uf 6417 X dHlolH 7E)
[E 14] J|ad A= XES2S00IH 24
i .
x| PP 2 =(N) 4= (E) ) A2k AEH0|E s
m
- L Lo A: 2005. 01. 01. 01:00 ~ 2009. 04. 10. 13:00
Mg 37° 34 126° 57 85.9
O: 2009. 04. 10. 14:00 ~ 2015. 01. 01. 00:00
i L Lo A: 2005. 01. 01. 01:00 ~ 2008. 04. 28. 17:00
R olX 37° 28 126° 37 68.2
| O: 2008. 04. 28. 18:00 ~ 2015. 01. 01. 00:00
A: 2005. 01. 01. 01:00 ~ 2008. 04. 29. 11:00
=2 37° 16 126° 59° 341 | O: 2008. 04. 29. 12:00 ~ 2013. 08. 01. 13:00
X: 2013. 08. 01. 14:00 ~ 2015. 01. 01. 00:00
A: 2005. 01. 01. 01:00 ~ 2008. 01. 01. 00:00
e 38° 08’ 127° 18" | 153.7 | O: 2008. 01. 01. 01:00 ~ 2014. 08. 01. 00:00
X: 2014. 08. 01. 01:00 ~ 2015. 01. 01. 00:00
ez . L L A: 2005. 01. 01. 01:00 ~ 2008. 05. 07. 12:00
E=H 37° 54 127° 44 77.7
O: 2008. 05. 07. 13:00 ~ 2015. 01. 01. 00:00
e o o A: 2005. 01. 01. 01:00 ~ 2008. 07. 31. 21:00
ce 377 45 128" 53 26 X: 2008. 07. 31. 22:00 ~ 2015. 01. 01. 00:00
A: 2005. 01. 01. 01:00 ~ 2008. 01. 01. 01:00
SHERT HF 36° 38° 127° 26° 57.2 | O: 2008. 01. 01. 02:00 ~ 2014. 08. 01. 00:00
X: 2014. 08. 01. 01:00 ~ 2015. 01. 01. 00:00
o L A: 2005. 01. 01. 01:00 ~ 2008. 04. 29. 15:00
SR 36° 46 126° 29 28.9
O: 2008. 04. 29. 16:00 ~ 2015. 01. 01. 00:00
SHYE A: 2005. 01. 01. 01:00 ~ 2008. 04. 25. 19:00
RS 36° 22 127° 22" | 68.9 | O: 2008. 04. 25. 20:00 ~ 2014. 08. 01. 00:00
X: 2014. 08. 01. 01:00 ~ 2015. 01. 01. 00:00
A: 2005. 01. 01. 01:00 ~ 2008. 01. 01. 00:00
Mgz NES 35° 49° 127° 09 53.4 | O: 2008. 01. 01. 02:00 ~ 2014. 08. 02. 12:00
X: 2014. 08. 02. 13:00 ~ 2015. 01. 01. 00:00
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[E 15] IS0 15927-4 J|Z=0l 28t XN EEIIMMUO0IE HESE/S
Station Month
No. Name Jan. | Fab. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
90 =5 2008 | 2013 | 2009 | 2013 | 2013 | 2005 | 2012 | 2009 | 2013 | 2012 | 2007 | 2008
95 Hal 2006 | 2013 | 2009 | 2012 | 2011 | 2007 | 2010 | 2014 | 2013 | 2013 | 2008 | 2008
98 =5 2008 | 2007 | 2012 | 2007 | 2006 | 2007 | 2007 | 2009 | 2013 | 2012 | 2006 | 2011
100 i = 2009 | 2010 | 2012 | 2012 | 2008 | 2009 | 2012 | 2011 | 2010 | 2013 | 2008 | 2008
101 =X 2012 | 2010 | 2013 | 2012 | 2013 | 2006 | 2012 | 2011 | 2014 | 2010 | 2012 | 2009
105 zs 2008 | 2007 | 2009 | 2011 | 2009 | 2007 | 2010 | 2007 | 2012 | 2014 | 2006 | 2009
106 =i 2012 | 2013 | 2013 | 2014 | 2013 | 2014 | 2012 | 2007 | 2010 | 2008 | 2007 | 2009
108 ME 2005 | 2011 | 2009 | 2006 | 2008 | 2009 | 2007 | 2011 | 2013 | 2010 | 2006 | 2008
112 oI 2009 | 2006 | 2010 | 2007 | 2009 | 2008 | 2011 | 2010 | 2010 | 2008 | 2009 | 2009
114 H=F 2009 | 2006 | 2009 | 2007 | 2010 | 2009 | 2008 | 2007 | 2013 | 2007 | 2006 | 2009
119 | 2012 | 2014 | 2009 | 2008 | 2008 | 2007 | 2010 | 2005 | 2013 | 2007 | 2010 | 2008
121 e 2009 | 2013 | 2009 | 2008 | 2006 | 2011 | 2012 | 2007 | 2008 | 2013 | 2008 | 2010
127 S 2009 | 2014 | 2012 | 2007 | 2013 | 2011 | 2008 | 2005 | 2014 | 2008 | 2006 | 2010
129 M A 2009 | 2006 | 2010 | 2007 | 2008 | 2007 | 2007 | 2010 | 2008 | 2007 | 2011 | 2006
131 HF 2008 | 2014 | 2012 | 2008 | 2010 | 2006 | 2010 | 2005 | 2009 | 2011 | 2010 | 2010
133 ™ 2010 | 2010 | 2012 | 2007 | 2011 | 2007 | 2005 | 2007 | 2008 | 2007 | 2008 | 2010
135 =&Y 2012 | 2006 | 2006 | 2011 | 2008 | 2012 | 2011 | 2005 | 2013 | 2008 | 2014 | 2013
136 ots 2012 | 2013 | 2012 | 2013 | 2008 | 2011 | 2011 | 2011 | 2010 | 2013 | 2005 | 2009
138 xZat 2009 | 2010 | 2007 | 2007 | 2007 | 2007 | 2011 | 2007 | 2014 | 2005 | 2009 | 2006
143 o=+ 2012 | 2010 | 2012 | 2011 | 2008 | 2012 | 2011 | 2005 | 2008 | 2010 | 2008 | 2009
146 M 2012 | 2013 | 2013 | 2007 | 2011 | 2007 | 2012 | 2012 | 2006 | 2012 | 2008 | 2013
156 o243 2009 | 2006 | 2013 | 2009 | 2007 | 2007 | 2012 | 2005 | 2013 | 2012 | 2008 | 2013
159 St 2005 | 2010 | 2007 | 2007 | 2010 | 2007 | 2010 | 2008 | 2010 | 2007 | 2008 | 2009
165 =X 2009 | 2013 | 2013 | 2007 | 2008 | 2012 | 2010 | 2009 | 2013 | 2007 | 2007 | 2013
169 SME 2012 | 2014 | 2006 | 2007 | 2005 | 2007 | 2014 | 2010 | 2011 | 2012 | 2014 | 2009
184 x| == 2012 | 2009 | 2009 | 2008 | 2012 | 2014 | 2006 | 2005 | 2011 | 2007 | 2008 | 2009
185 iy, 2008 | 2009 | 2006 | 2009 | 2010 | 2007 | 2010 | 2008 | 2010 | 2011 | 2009 | 2009
192 NS 2009 | 2006 | 2006 | 2012 | 2012 | 2006 | 2012 | 2010 | 2010 | 2010 | 2008 | 2009
201 PAK 2012 | 2006 | 2013 | 2006 | 2009 | 2009 | 2008 | 2014 | 2014 | 2006 | 2008 | 2014
202 kg 2009 | 2006 | 2013 | 2008 | 2013 | 2009 | 2012 | 2013 | 2014 | 2013 | 2008 | 2008
203 oA 2012 | 2010 | 2012 | 2008 | 2013 | 2007 | 2010 | 2014 | 2012 | 2011 | 2006 | 2008
211 oI 2008 | 2007 | 2006 | 2008 | 2005 | 2014 | 2009 | 2007 | 2008 | 2012 | 2012 | 2011
212 =M 2012 | 2006 | 2009 | 2009 | 2009 | 2011 | 2008 | 2011 | 2014 | 2014 | 2006 | 2011
216 EH &H 2012 | 2006 | 2012 | 2008 | 2008 | 2007 | 2011 | 2011 | 2005 | 2012 | 2008 | 2009
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221 2012 | 2006 | 2009 | 2009 | 2013 | 2009 | 2011 | 2008 | 2014 | 2008 | 2008 | 2008
226 2009 | 2006 | 2012 | 2006 | 2013 | 2009 | 2011 | 2011 | 2005 | 2012 | 2014 | 2008
232 2009 | 2006 | 2006 | 2009 | 2010 | 2009 | 2008 | 2014 | 2013 | 2007 | 2006 | 2011
235 2005 | 2013 | 2012 | 2011 | 2010 | 2005 | 2008 | 2005 | 2012 | 2011 | 2012 | 2009
236 2009 | 2013 | 2009 | 2007 | 2010 | 2007 | 2007 | 2008 | 2009 | 2007 | 2012 | 2008
238 2012 | 2006 | 2012 | 2007 | 2013 | 2009 | 2011 | 2011 | 2013 | 2008 | 2006 | 2009
130 2012 | 2013 | 2012 | 2007 | 2013 | 2011 | 2012 | 2010 | 2014 | 2008 | 2008 | 2009
271 2012 | 2014 | 2005 | 2009 | 2007 | 2009 | 2009 | 2013 | 2008 | 2005 | 2005 | 2009
272 2012 | 2011 | 2014 | 2007 | 2008 | 2011 | 2008 | 2008 | 2014 | 2013 | 2005 | 2013
273 2012 | 2011 | 2014 | 2005 | 2010 | 2011 | 2008 | 2007 | 2013 | 2013 | 2008 | 2013
277 2013 | 2013 | 2007 | 2011 | 2010 | 2009 | 2010 | 2007 | 2014 | 2010 | 2007 | 2011
278 2012 | 2011 | 2009 | 2007 | 2012 | 2011 | 2010 | 2008 | 2013 | 2006 | 2008 | 2008
279 2012 | 2011 | 2009 | 2008 | 2012 | 2011 | 2008 | 2007 | 2013 | 2011 | 2005 | 2008
281 2012 | 2006 | 2009 | 2011 | 2013 | 2009 | 2010 | 2008 | 2013 | 2013 | 2007 | 2008
162 2013 | 2010 | 2014 | 2011 | 2012 | 2014 | 2005 | 2005 | 2014 | 2011 | 2007 | 2011
155 2012 | 2012 | 2009 | 2007 | 2013 | 2014 | 2005 | 2006 | 2014 | 2011 | 2008 | 2010
162 2014 | 2012 | 2009 | 2014 | 2012 | 2007 | 2014 | 2008 | 2009 | 2014 | 2005 | 2009
284 2012 | 2011 | 2014 | 2008 | 2005 | 2014 | 2005 | 2005 | 2008 | 2005 | 2008 | 2008
285 2013 | 2011 | 2014 | 2014 | 2013 | 2006 | 2010 | 2005 | 2014 | 2005 | 2007 | 2008
288 2005 | 2013 | 2005 | 2008 | 2012 | 2014 | 2014 | 2009 | 2014 | 2011 | 2007 | 2008
289 2012 | 2011 | 2014 | 2011 | 2009 | 2013 | 2005 | 2005 | 2014 | 2014 | 2005 | 2009
294 2012 | 2013 | 2012 | 2008 | 2008 | 2007 | 2012 | 2007 | 2011 | 2012 | 2005 | 2008
295 2012 | 2013 | 2012 | 2011 | 2013 | 2013 | 2012 | 2005 | 2009 | 2005 | 2005 | 2010
140 o 2012 | 2014 | 2013 | 2007 | 2009 | 2010 | 2007 | 2010 | 2009 | 2014 | 2009 | 2008
243 Fot 2013 | 2011 | 2012 | 2005 | 2013 | 2010 | 2012 | 2008 | 2008 | 2007 | 2007 | 2011
244 4 2006 | 2011 | 2012 | 2007 | 2013 | 2007 | 2014 | 2009 | 2014 | 2005 | 2008 | 2013
245 q45 2006 | 2011 | 2006 | 2007 | 2007 | 2010 | 2010 | 2005 | 2011 | 2005 | 2008 | 2011
247 = 2006 | 2011 | 2014 | 2011 | 2009 | 2009 | 2011 | 2005 | 2009 | 2005 | 2013 | 2009
248 T 2012 | 2014 | 2008 | 2008 | 2009 | 2007 | 2010 | 2006 | 2013 | 2011 | 2008 | 2011
168 of= 2012 | 2013 | 2012 | 2007 | 2009 | 2009 | 2005 | 2007 | 2013 | 2008 | 2005 | 2013
170 2tE 2013 | 2011 | 2012 | 2013 | 2010 | 2010 | 2011 | 2006 | 2011 | 2011 | 2013 | 2010
260 PSE=3 2012 | 2014 | 2012 | 2007 | 2013 | 2007 | 2005 | 2006 | 2013 | 2005 | 2006 | 2013
261 off ' 2012 | 2013 | 2009 | 2013 | 2010 | 2007 | 2011 | 2005 | 2011 | 2011 | 2008 | 2010
262 s 2013 | 2011 | 2009 | 2007 | 2010 | 2007 | 2005 | 2005 | 2008 | 2007 | 2005 | 2006
188 AL 2012 | 2005 | 2012 | 2006 | 2012 | 2007 | 2007 | 2005 | 2013 | 2007 | 2014 | 2011
189 = 2013 | 2013 | 2014 | 2013 | 2010 | 2014 | 2011 | 2008 | 2014 | 2012 | 2008 | 2009
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[Z 16] 1S0 15927-4 J|=0 <&t
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Station Temperature Relative humidity Solar Mean Mean Normal
Global Cloud Wind .
No. Name h{leg]n ’EAZX] l[\llg] '\Elf/an fo' Moin. Horiz. Index Speed Rein
el | Dol | 1] [kWh/m?=a] [-] [m/s] el
90 =x 12.7 | 34.7 | -13.7 64 100 6 1328.7 0.5 2.4 1255
95 el 10.7 | 349 | -21.2 | 70 | 100 | 13 1290.4 0.5 1.8 1174
98 SFH 11.4 | 33.8 | -14.6 65 100 8 1312.5 X 1.6 1229
100 CH 2 7.7 28.9 | —20.1 73 98 11 1411.5 0.6 3.5 1383
101 = 11.3 | 33.4 | -16.3 70 100 9 1360 0.5 1.2 1144
105 zs 13.9 | 35.7 -8.6 59 99 8 1347.5 0.5 2.8 1166
106 =kl 13.2 | 342 | -12.6 63 99 8 1374.8 X 2.6 1389
108 Me 12.7 | 33.4 -13 60 98 10 1237.8 0.5 2.6 1058
112 ol 12.5 33 -13.1 68 100 17 1299.8 0.5 2.9 2304
114 HF 12.2 | 34.1 -15.9 65 100 11 1328.9 0.5 1.3 1309
119 =2 12.9 | 34.8 | -12.5 68 100 13 1345.3 0.5 1.8 1098
121 e 11.5 1 339 | -17.4 67 100 8 1318.8 X 1.4 1687
127 =3 121 | 346 | -16.2 | 67 | 100 | 12 1318.7 X 1.6 1418
129 A& 12.4 | 31.6 | -13.2 74 100 17 1336.4 0.6 2.6 1481
131 psEEs 13.2 | 346 | -12.2 63 99 11 1342.4 0.5 1.5 1036
133 CH ™ 12.8 | 34.2 | -14.1 66 98 12 1381 0.5 1.7 1527
135 FZY 11.8 33 -13.6 66 97 9 1373.7 0.5 2.5 1120
136 otE 12.4 | 33.6 | —-14.4 66 100 10 1383.5 0.5 1.7 1243
138 =3t 14.7 | 35.7 -9.9 64 99 13 1415.2 0.5 2.4 927
143 o 14.6 | 35.1 -9 57 | 97 7 1402.6 0.5 2.2 1240
146 M 13.6 | 37.8 | —-11.6 65 99 10 1325.9 0.5 1.9 1262
156 4 14.3 35 =11 66 98 9 1450.9 0.5 1.9 1232
159 S4k 14.8 32 -7.4 62 98 10 1487.8 0.5 3.3 1526
165 =3 13.7 | 31.2 -8.2 78 100 18 1426.8 0.5 3.2 994
169 sAMT 135 | 311 | =32 | 77 | 100 | 13 14491 0.6 5.2 725
184 SES 16.2 | 34.4 | 0.1 65 | 97 | 13 1374.4 0.6 3.4 1322
185 A 15.9 | 31.5 | -0.1 72 | 100 | 15 1441 .4 0.6 6.9 1051
192 N 13.7 | 34.7 | -13.8 67 97 11 1508.8 0.5 1.3 1587
201 PALT 1.1 346 | -15.1 69 100 12 1339.2 X 2 1145
202 oFy 12.2 | 34.3 | -18.7 | 68 | 100 | 11 1342.4 X 1.4 1039
203 o|H 11.7 | 33.9 | -15.6 67 100 10 1299.8 X 1.3 1042
211 QI 10.5 | 32.7 | -19.3 68 99 8 1304.3 X 1.9 1268
212 =H 11.3 | 354 | -18.7 67 100 9 1302.8 X 1.1 1483
216 EH &4 8.9 30.2 | -18.7 66 99 8 1256.5 X 1.8 1391
221 A& 10.4 | 33.9 | -19.1 69 97 9 1341.7 X 1.5 1499
226 He 1.4 | 321 | -173 | 70 | 100 | 13 1332.6 X 1.4 1615
232 ot 12.1 33.2 | -171 68 98 8 1336.2 X 1.9 942
235 2 12.2 | 34.2 | -12.9 72 99 17 1343.5 X 1.9 1332
236 £0f 12.4 | 34.3 | -14.4 71 100 13 1326.8 X 1.4 995
238 =as 11.8 | 33.5 | -16.2 69 99 10 1302.7 X 1.2 1576
130 27 12.8 | 34.8 -12 67.8 | 100 9 1226.2 2.8 1166.9
271 =3t 9.8 33.2 | -18.5 | 70.2 99 10 1158.4 X 1.2 945 .4
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272 R 12 341 | -13.4 | 64.9 | 99 12 1161.4 X 2.5 1402.6
273 =24 12.5 | 34.3 | -14.3 | 63.8 | 97 9 1101.2 X 1.7 15623.9
277 = 13.3 | 356.8 | -12.4 | 62.4 | 100 9 1122.3 X 2.8 976.8
278 of o 12.1 35 -16.8 | 68.5 | 99 9 11121 X 1.2 841.9
279 To| 13.56 | 349 | -11.7 | 63.1 97 11 1151.7 X 1.6 990.7
281 AdH 12.8 | 33.8 | -13.8 | 63.6 | 99 8 11541 X 1.9 914.9
162 S 14.2 | 34.5 | -10.2 | 64.3 | 100 10 1354.5 4.9 2.1 1007.2
155 = 14.5 | 34.7 -10 60.7 | 96 10 1380.8 4.7 1.9 1100.1
162 =% 14.7 | 383.6 | -85 | 68.7 | 100 14 1282 4.5 2.3 1032.3
284 HE 12.2 | 36.7 | -14.7 | 67.8 | 100 8 1160.9 X 1.4 1097
285 o 13.3 | 34.7 | 146 | 66.6 | 99 8 1127 X 1.2 1604.8
288 2k 13.6 | 38.3 | -11.4 | 62.3 | 97 7 1148.3 X 1.4 675.2
289 s 13.3 | 36.4 | -11.6 | 64.6 | 100 6 1155.9 X 1.7 1629.6
294 2| 145 | 35.2 | -9.2 | 65.3 | 99 10 1155.3 X 1.8 1662.9
295 =l 14.3 | 34.4 | -8.2 64 100 9 1210 X 1.5 1766.2
140 & 13.1 | 33.8 | -10.9 | 76.9 | 99 15 1273.2 5 2.2 1204.8
243 Fot 12.9 35 -15.1 | 73.2 | 100 15 1144.5 X 1.6 928.2
244 A4 11.3 | 336 | -156.3 | 71.6 | 99 9 1103.2 X 1.3 911.9
245 HE 13.4 | 35.2 -9 65.7 | 95 8 1104 X 1.3 1562.2
247 =t 12.5 | 346 | -16.8 | 71.8 | 98 9 11471 X 1.4 1338.3
248 e 10.9 | 32.5 | -15.1 | 72.2 | 100 10 1102.5 X 1.7 1074.8
168 o1 145 | 316 | -9.3 | 62.8 | 100 10 1344.4 4.6 3.9 1359.9
170 ete 141 | 33.8 | -6.6 70.1 | 100 13 1348.8 5.2 3 1316
260 5 13.6 | 34.7 | -10.9 | 71.8 | 100 12 1133.2 X 2.1 1081.8
261 off =t 13.3 34 -10.5 73 100 13 1120.7 X 2.3 12111
262 s 13.8 | 32.9 | -10.4 | 70.6 | 99 10 1150.8 X 1.7 1051.2
188 AL 15.5 | 34.5 -3 73.6 | 99 14 1090.6 X 2.9 1898.5
189 M= 16.9 | 35.5 | -0.9 69 99 13 1234.2 5.7 2.4 1475

2] He 74
2T e, AUEE, AU 5] dYy EFHAE 44 AEAY o] AlxtE AF
T3 Ao AAAS Hrbey] ste]l diete] @i ndols AAASF R* ¥ Pearson

r-A+& &8ttt
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AlE WA A7 A Rd s 95%9 AF B oSS YEbAT o 7 A AN S At
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s A4S BHeA noFa gl 53] 712, Aulgs, S50 dete mEv|ddele s
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1ol W FhgozA olE AFea Yok wHel AAxLe] A4 g sl vatd o
A 2 HAE Bolal Utk o)e AIAES Witk oste] vt A3 o Sdn AR A
dardel e BF F U7l & TF, 70, delwE, WA 9 5o HEd as5e] o)
ZsHA 2L ghe] Weky] wZol
Annual standard deviation of TRY [*C] Annual standard deviation of TRY [%]
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34
Ew - Ei
IF, = oo L __
Yo Yn(E, —Ep) (Eq. 3.3)
1714,

_)'\4
Ew: W8 FF71744 ol H 9 % Oﬂhﬂﬂ T

wi HgkE EF7] ol E

)

B AAFLe BEP FAAAT 4E dnF wdd

AANE ATEAS GUADILE AL A4 Sartveits) Olseth 1081 134 7]
A Aol mE SEE AdAAe] Wads(09E F4e AndEe ALsAT o muUe
=

dolg & &g3sto] ¢ ﬂﬂ—ﬁ— Ei,iol WEE oY,

713
Q%) AAE A GuE s A28 AArelEse) Ard Q7S Fohel 2 S50 9

9

oN 1% F AT

)
30
o

03,( 5 (Ea. 3.4)
o 7)1, AHEFF(O)E otgiel o] Folwt
0= k(k*) (Eq. 3.5)
t,1

w203 = dtsel AEHRHsE A fle AS uidth O dr2e AHHoR FFo] VSR A
H (0 = 09 A&Hoz P e (09 < 6 < 107k drh o] Afell=kt ghe ofefe] 47F
A BE g A A
Ikt < 022 : BHYF Lo Aagle] #3H ddrfFo] #5HA B= B¢
k;_1.00 (Eq. 3.7)
2.022 < kt < kt2 : BjFo] F Holx &S HAERE 5ol AMAd B¢
kg f(ky, @) =1— 1=k, )0.11v K+0.15K+0.74K7) (Eq. 3.8)
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o] 7] A,

ok —0.22
K= 0-5(1+Sll’1[ﬂ'<m_ﬂ'/2] (EC]. 39)
kt,Q :O~95 i k:t,l (Eq 310)
K,y =0.07+0.046(22—2) (Eq. 3.11)

kb,maX + kd,Zt,?

k max (Eq 312)
t 1=k,
o] 7] A,
kb‘max =0.81" (Eq 313)
1 0.6
= Eq. 3.14
(sin® ) (Eq )

Amsk slso] A&EE A W] T F571HH dojR2Ee] e AujHolt). o]t JdS
adsl7] ¢lste] ofdel e F=2lo] sHA AL EHAT
P (Eq. 3.15)
d — Rq,2 t,2m d. o.
o] 7] A,
ko= [ (ko @) (Ea. 3.16)

GG
uEe o TH % AU 039 dstel APH ARHOE 03 > 04 AN E U
QA e S @ Aolw, 1 /AL welFE AFA A} ohelel £HEe W

=] A},

Alk,, ®,05) = 3K,(1 — Kg)?03%6, for &k, < k < (k, + 0.71) (Eq. 3.18b)
Ak, 8,05) = 0, for k, < 0.14 and & > k, + 0.71 (Ea. 3.18¢)

o714 k ¢ APRIMe S At
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(Eq. 3.19a)
(Eq. 2.19b)
(Eqg. 3.19c¢)
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—Angstrom—Prescott Model
G

?:a‘Fb e S
- n
S_N
o] 714,

G H A AALF(W/m2)
GO FHHHAH DALF(W/m2)

D Al 7S] B0l E110 (2005 ~ 2014%) Bk

2
- A 87]%: Angstrom-Prescott Model & &-8& A ZAHEGHI &R 4

9/]

dyd 27 AUEdsEKY 0 < Kt <=1

(Eq. 3.20)

(Eq. 3.21)

[E 16] Angstrom-Prescott Model 2l HEYE 2H Hg Al
7= Z|AHHOlE BF Het=z
=(3~5¥) 0.1989 0.4596
012 (6~8¥) 0.1959 0.4592
712(9~114¢) 0.1968 0.4366
HE(12~2€) 0.2023 0.4375

O Sunshine-based GHI 249 A=

19 H AF A2 PdlHE B G

- ATEA: a5 o 3
- A A 11 AA
» i8] HERA A, dHEE, A5, A, A5, &5, o
» AFE
» GHI AT 713854 5, $4A4A2 &9 2072604 Al<d %, aAk
- 71 QA VA AE=H UAALE Angstrom-Prescott Modelel]l €] 3F LA
- H7tA3: 24" GHI®F Angstrom-Prescott Modelol|l o]sle] Al4xt®l GHIS A #A AT+ Ht
0957124 o SGHI RHe] Aol E5. o F GHI® ZdATo At % el oAt
= 71A A AFstal e ] Gt dA A A A 7pA el o gk
Aoz g &g AAAE ZAAIRE ZAAdE A7 R ALEE 7] ) A4 F

A= vAZE GHI =21 57HA4 oS ab=d A 7F
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7 A o | AEwus | #=AE R
grigirs 108 M2 0.9493
zZaE 100 SEE 0.9609
= EE 131 e 0.9524
8= E8dS 133 o 0.9620
Hel=e 146 HE 0.9546
EEEE 156 I 0.9623
Zu=E 143 o7 0.9497
Adds 159 S 0.9645
S 184 B 0.9598
- 169 BN 0.9585
185 aa 0.9542
Ave 0.9571
Max 0.9645
Min. | 0.9493
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f(a:)=f(a:1)+M e (x—x;) (Eq. 3.22)

Ty = Xy

f(x) : predictedvalue
f(:vl) : measuredvalue 1

f(xZ) : measuredvalue 2

- 97 7FWH(ADW, Inverse Distance Weighting)2 &7t H7bHo 2% Egin A #=AH
o] 714 BRE 7gld Wl Ztgste] e 7Y ARE BAStE WHoR 6A%F 4 o]
B AxHow woR A% o WES AsHTh BAMow 4y ABEe 9% A9 44
o 9lolA Wb 100kmwiol A H 2 1070, Hh 1570 AL AHg3he},
=1\ D!
R=———"~ ; (Eq. 3.23)
o]
R : predictedvalue
P; : measuredvalue
D, : distance (km)
b : coefficient
i : vmberofdata
- A#AAF 7FSH(CCW, Coefficient of Correlation Weighting)2 Z @34 7| AR5 9] A 7HA
HPAE oGt Ao $H e BEAE ogste] ¥ HSiel FRRAL SR ¥
AME FaAFE 7HSA 2 &85t vt VY AES BASE Wy olth
d.P.C
R=" (Eq. 3.23)
&

R : predictedvalue
P; : measuredvalue

C:

t 1 correlation coeeficient

3.6 EE7|A4ulolHY ABUA AEH)A NRE B4

7h A g A =1 2 g A Y
- oA AFE 9FF IHelHE mE ABduUALTFEFe] UAEE Huksr] 93
Fraunhofer IBPol| A 7Jitel A& 4= A Ed o)A ZZ 138 WUFI® Plus< =
NUALTFE BoAs] sl v, W, Ak, A% ]
adlolE ERol mE 9w duAeTY FHES T Agedrh AEdel a9
R
- 97jEA  FEWEE A A 2015-1108% 5= dUAEeAAVE e FHAY, A
o, Xﬂ%E% Zlee® Atk ofgle] I o] FHAY (I)olA 7o 7HE =& A=, 7t
< g, A (MellA 710 7HE =& F4h 7Fd v 9bs, 183 AF= (1)
7]3—0i A]gi'HO] e x3t AT
- 293 ASHRAE Standard 140-2007: Standard Method of Test for the Evaluation of Building
Energy Analysis Computer Programs®] 715< ¢l-&3ttt. AR %2E3 S 712224 48m’

il o}i
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A7V

32’715 . %Eﬂo

Infiltration rate = 0.5 ach,

A 2198 ASEe] AvrlE soll wek qhF el et

Ventilation rate = 0.5 ach

A 9%

7185

. Internal gains = 0 W

HVAC A]iE“ H]/\l*‘a‘«] ng_’_ A& 8 AngFARE ]lo] 100% 2kl 7S

ﬁi‘% ,T_U\] xi] 2015 - 1108% A& oA ded A7 &2
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[E 18] &350 A5 HHESLE/ SAI8
ET B 85 @t ERESE U =S
Double—pan -
=1 | Al v
EE“O')(E) e glaSS EL' _\J_Dn_
N EHESTE 0.6
= dugs Alo| =
(W/m2-K) 3.0 =% #E
2 aao M4 (o) 0.8 Al Eo
SHGC 0.691 Foi=Als 0.9
SALE 0.9 Ao FH
=35} —
[E 19] HSRXAS HHYFA
017(150 l:;;." [oF P A =1=1 oj |:||o=l
H 7= =1 L= T =011 = = =
TE | USME | Wme) | (m) | Wim2's) | (kg/m3) | W/kgK)
Al EH - - 8.29 - -
MuHce 0.16 0.012 13.333 950 840
EETRN 0.04 0.066 0.606 12 840
2 =BT
A 0.14 0.009 15.556 530 900
Atol g
Aol EH - - 29.3 - -
B - - 0.559 - -
A =9 - - 8.29 - -
ExH
= 0.14 0.025 5.6 650 1200
HLCH EEC'!
H= XPS 0.04 1.003 0.04 40 1500
Mol x4 - - 0 - -
=3t - - 0.04 - -
A =9 - - 8.29 - -
MueC 0.16 0.01 16 950 840
x| EETRNE 0.04 0112 0.358 12 840
e EPTEE] 014 0.019 7.368 530 900
Al FH — — 203 — —
=3 - - 0.334 - -
[E 20] EER2ZHe g€rHd
== | nznqz | E0=E | A | g@ge | w€E | o=
= =y (W/m-s) (m) (W/m2-s) | (ka/m3) | (U/kg-K)
Ay =9 - - 8.29 - -
=32 0.51 0.1 5.1 1400 1000
=
0| ;Pxﬁ 0.04 0.0615 0.651 10 1400
Aol 0.14 0.009 15.556 530 900
Aol EH - - 29.3 - -
e - - 0.556 - -
A EH - - 8.29 - -
EERE 014 0.025 56 650 1200
HFC XPS 0.04 1.003 0.04 40 1500
Mol 59 - - 0 - -
Z3f - - 0.04 - -
A EH - - 8.29 - -
= 0.16 0.01 16 - -
x| 2fAS 0.04 0112 0.358 - -
e EpE] 014 0.019 7.368 - -
Alo| EH - - 29.3
=3t - - 0.334 - -
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B AHET F vk W] (114, 1249, 149, 24, 39, 490l = S 98 2%
cubE W) (64, 64, 79, 8¢, 949, 1099 =
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Relative influence factors on
monthly energy demand [-]
o
ra

0.0

Month

(08 41) EE HUXNRTPE JIaes Jec - (a2

of & B=JlaUloleHe 2IXtel derat=

= HTE2E AN A &R MNEI|ZH
by | 0.60 0.40 - (19, 29, 39, 49 11¢, 129)
ek 0.25 0.60 0.15 (5¢, 6%, 79, 82, 9¥, 109)

B EHE 3714 714849 FS(py,m)E AL & oo F2of digist & 1 S 2
Seon 4 T eE
ZFS= Wy ¢ FSiemy T wanr o FSoplt+wry © FSpy (Eq. 3.24)

<
T
A& 1 DFS=0.6+ FS,,, +0.4 + FSgy, (Eq. 3.25)
o] & ! XFS=0.25+ FS,,, +0.6 « FSuy+0.15 « FSpy (Eq. 3.26)
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Month
(O 42) 81, 2, 3, 4, 11, 12&€) & 48t (5, 6, 7, 8, 9, 10&)

JI2H0 E Jlaeasl IS

O N8x F4 F7o BE ABIUA Bk V=
- AFH ABHelAS Bl AFBY UANES B NARR AW} A LR B F
& FY, AEY, 19 AUNG, % ol 87H /g aks wEA ) geoled] EiE ool
@ Arolth @Al @ NARNNE o §7H AesE oY el WAHe gt A
2ol 24 Folth &%, $E, ¥4, B, 45, e 45 34 g g4, B84, B4
o] $-5ste] FHT F4 % FolA BE Foluk AW A ol

o Z8

QA

ol Rl ox
:;l
)

[H 16] EZJI1&0O0IH =& Al H&txA

7| aea = 7|&E J|AMHole £ dE
2% (Temperature — TA) E7070 2 A2t J|MHolE &=/
& E(Relative humidity — HREL) E7070 4 AlZHCHE T AtC|olEf EXY
2% (Wind speed — WS) E7070 2 AZtHE T MO ol &=/
Z8HWind direction — WD) E7070 2 AZHHE J|MHolEe EX
ZsZ(Rain — RN) E7070 & AlZICHE T Aol EXY

7| 2HAir pressure — PMSL) % 70702 o3 AJZF ZHH o= J|AHolE =X
& 22714 Azt J|atdlolE EX
- - i3, &H, 85, Mg, od, &F, 8, 3F
MU AtZH(Solar radiation — ISGH) xzey MAF S ore oo i a=
TS, ﬁ._h M, ots, ;‘t%l', o+, TAI_I', xn_l—r,
o, &3, [E, SN, HF, D8
33704 of3A|Z 2+ o= T |AHolE =X
2 (Cloud index — ClI) - HLAE FE22290a+ SFH, £E, EY, 27,
S FE, 89, B o, 25, MAE

- AFdA HhE AF wE
ZElelE g wEA Bew
o J1gulelE 7k wEAl EAlEok dek.
AT FAN AU Se] A 54 Aol



SAAME 3awo®2 72 F i, 7 a5 EHE SA F 7148 AE oo # uEr
Atk =l F2 VFAEAY 0/14F 3TF0R TR} okdle] 1t o] EAIH
224 H YAARE Fol| Ao
[ 17] DA &3 SEN U2 J|a2d=sA B2F 2
No. of
, TA HREL WS WD RN PMSL ISGH Cl
Stations
Station |, 0 0 0 0 0 A 0 A
group 1
Station |, 0 0 0 0 0 A X A
group 2
Station 37 0 0 0 0 0 A X X
group 3

\gneung

B 6-8C
= 8~10°C 34
B 10-12°C
@ Station group 1 | | 12 ~14°C
184.Jeju @ Station group 2 14~16°C
=~ 188
I85 @ Station group 3 16 ~18°C
337
(O 43) JI4es =8 20 G2 JIia2=54 XIE (Station group 1 ~ 3)
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= 7| 4%

i 2t (Daegwallyeong), =X (Chuncheon), Z+&(Gangneung), M2(Seoul),
Station group 1 &lﬁ(lncheqn)_, 2+ (Wonju), =2 (Suwon), H{‘_F(Seosa_n), & 3(Cheongiju),
(2271 X|H) EHB(DaeJeon?, F &8 (Chupungnyeong), ets(Andong), Z&(Pohang), thiT(Daegu),
M (Jeonju), ZF(Gwangju), F2HBusan), SE(Mokpo), E4tE(Heuksando),

M Z(Jeju), 22HGosan), &l (Jinju)

% % (Sokcho), &
24HUlsan), &

o

| (Cheorwon), &% & (Dongducheon), 2%l (Uljin), &4HGunsan),
I (Changwon), &% (Tongyeong), 01==(Yeosu), 2= (Wando),
M7 Z (Seogwipo)

Station group?
(1170 x|H)

rio

Z3dll (Donghae), ¥ & (Yeongwol), 3 (Chungju), A 2&HSeongsan), 2&HGanghwa),
2kH (Yangpyeong), Ol& (Icheon), 2l (Inje), €& (Hongcheon), El&l(Taebaek),
M & (Jaecheon), E2(Boeun), M 2HCheonan), & (Boryeong), $0(Buyeo),

Station group3 Z4HGeumsan), £2HBuan), & (Imsil), A& (Jeongeup), =& (Namwon),
(3770 X|IH) Zt4=(Jangsu), &E(Jangheung), 3l = (Haenam), 2E(Goheung), &3HBongwhoa),

A F(Yeongju), =& (Mungyeong), ¥ (Yeongdeok), 2| (Uiseong), Tol(Gumi),
A ™ (Yeongcheon), 7A&H(Geochang), &M (Hapcheon), &2 Miryang),
AHE (Sancheong), 71X (Geoje), &3l (Namhae)

- B ATHANAE AFE ABUAIAS BEe] ARNUAE AST A% /14as fol wf
g 1 Aene] WaE WsArh ol % SAsheIS0 159274 A Fol weh AgR w7 A
JEE BEatel ool W /4L FA fol Wk B /Al o
EREEIRET s

- Case 19 A5 AFEANYA 7P AEetA 54T & Jd& 4924 BE 71Feart 454
HolHE 7|Wto =2 Azte gt} UAA Fgddd mel 23 Aol 95k Station group
Lo ajFstrt. Case 2+ ALAFS ALt Be 748487 SAHEHE 4924 Station group
201 sgstct. o] A, 7IgdlolE e ¢ Vg a s T sl AAARS oS8 st =
T2 7AAE 0FHANM BF S 9 dxHS &8 F Jd= EPlAngstrom-Prescott
Model®] AF&5 AT} Case 39 74 F-ol= BEE 707140 ] &4 FolX| vt v 3A13F 1A= =4
9 71h} o]l FEE AHgolth Case 49 A& AT, 7%, %ol vEHE HfolH,
Case 59 45 ¢ Aolzo| &Y Fd74] Fehd 4-folt) upA|to 2 Case 6+ 7]/ddlolH
oA HtEA] 7|2 Ao m EAS)of st 72, AUy, A, 5% e ol ZF Aol
2 9 ¥3sla Y= g ARE oSy 2o

I 19] EF:DI&UI0IH AHOIAYE Zesll Us JAMA

TA HREL ISGH WS WD RN PMSL Cl

Case 1 0 0 O O 0 0 0 O

O

Case 2 0 0 (Modeling) 0 0 0 0 0

Case 3 0 0 0 0 0 0 0 X

Case 4 0 0 0 o} 0 0 X X

Case 5 0 0 0 0 0 X X X

Case 6 0 0 0 0 X X X X

- 2 AFHANA AFE BRETONA BFE FUHAEo R AAshA &a, A5 71484
AEANTA o 71 Ws JEs T
Well Al A7t 7hg
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B opde] 2R 2o
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(08 54) Hln 24U =S StAU - AIE2dI0l&8 22
T 21] HSFEo Hi724d ¥ Mg 24
B AzEx HENM=E S AME S e H|E
s=eT =T (22 e [m] [W/m-s] [ka/m3]  [J/kgK]
ESPNE 0.03 0.3 685 1500
L ==t 0.024 0.12 427 2500
PE ZE 0.001 2.3 130 2300
& HEH E2H2F 0.2 0.034 15 1500
EE NS 0.2 1.6 2300 850
MpHE 0.01 0.2 850 850
HA| 0.465 0.153 W/m?-K
o HEl 232 E 0.05 1.6 1970 850
(12—02(?—7H PE €524 0.002 2.3 130 2300
he ey HEHE2mDE 0.2 0.034 15 1500
“Rex upc Z3e|E 0.15 1.6 2300 850
- JlZE238E 0.11 0.12 500 850
HS2E 0.051 1.2 2000 850
Sx2=0tF 0.009 0.13 650 1500
SHA| 0.572 0.139 W/m?-K - -
Z32|E 0.15 1.6 2300 850
x| HEHE2mM>E 0.2 0.034 15 1500
MOEE 0.019 0.2 850 850
SHA| 0.369 0.161 W/m?-K - -
CRC EE 0.009 1.2 2000 850
g S 2L
18X38 + 20X38 0.038
SEEYUEX| 0.001 2.3 130 2300
51 7 TEE (0SB) 0.012 0.13 615 1500
- FEIM FeExy 0.155 0.035 21 840
HEHE IS 0.03 0.034 15 1500
PEZZ 0.001 2.3 130 2300
oo MBEE 0.019 0.2 850 850
o= SHA| 0.265 0.171 W/m?-K - -
ey NEEEES 0.03 1.6 1970 850
Sol PEZE24 0.002 2.3 130 2300
o 2Z3z2|E 0.16 1.6 2300 850
ZH2|E g 0.01 1.6 1890 850
B HEHE2IE 0.1 0.034 15 1500
PEZ E24 0.002 2.3 130 2300
HE2E 0.051 1.2 2000 850
Exes0tF 0.009 0.13 650 1500
SHA| 0.354 0.299 W/m?-K - -
- olATEAZ 0.001 0.5 2400 1000
TEEX (0SB) 0.012 0.13 615 1500
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FEIM TR 0.16 0.035 21 840
HEHE2I2ZE 0.075 0.034 15 1500
PEZE 0.001 2.3 130 2300
ot 0.005 0.12 427 2500
MIHE 0.01 0.2 850 850
A 0.264 0.141 W/m?K - -
= = ol Hil24d & Mg 24
JZ HASN = S AMES U H|
|7_=
T (25 L) [m] [W/m-s] [ka/m3] [J/kgK]
ojdl 2 E2taH 0.01 0.8 1900 850
2|H - HEHE2I2ZE 0.155 0.034 15 1500
7)o =Y 2Z3ze|E 0.2 1.6 2300 850
= CRC E2E 0.018 1.2 2000 850
SHA| 0.383 0.205 W/m?K - -
CRC EE 0.018 1.2 2000 850
Qe — 23z|E 0.2 1.6 2300 850
2|7]of 2+d HEHE2IZE 0.105 0.034 15 1500
= MIRE 0.013 0.2 850 850
SHA| 0.336 0.282 W/m?K - -
MIHE 0.013 0.2 850 850
2 JlZZ23R|E 25 0.2 0.12 500 850
B MpHEE 0.013 0.2 850 850
SHA| 0.226 0.51 W/m?2K - -
232|E 0.21 1.6 2300 850
HEHE IS 0.03 0.034 15 1500
= J|ZxZ32|E 0.05 0.12 500 850
B HSZ2El 0.051 1.2 2000 850
S0t 0.009 0.13 650 1500
A 0.35 0.571 W/m?K - -
S0t 0.009 0.13 650 1500
R-g=1-, 0.051 1.2 2000 850
- J|Z238E 0.05 0.12 500 850
=< HEHE2m2E 0.03 0.034 15 1500
2Z3z|E 0.21 1.6 2300 850
SHA| 0.35 0.571 W/m?K - -
[E 22] AlIBdI0lE 24 U9 asds
He g5
= Q7)o &Y & Q7lof 2y ==
AlE dERg
(W/m?-K] 1.2 1.6
2zo|&el 4 3
37|15 57
|5 A 16 »
[mm]
HE Ml-] 0.7 0.7
SHGC [-] 0.46 0.46
SALE [-] 0.8 0.8
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- A AlEeld =¥ Foll <l EnergyPlus oA EF 71 HClHE AEA1717] fl8iA
= epw FEHO] FARZ AT Hoof et HF T lolEHAA FHAR o]
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[E 24] EnergyPlus epw MIZ 2122 AHE

= HEHS EH2| Hl2

1 Year

2 Month 1-12

3 Day

4 Hour 1-24

5 Minute 1-60

6 Data Source and Uncertainty Flags ¥ 26 &1
7 Dry bulb temperature T

8 Dew point temperature C

9 Relative humidity %

10 Atmospheric Station pressure Pa

11 Extraterrestrial Horizontal Radiation Wh/m?

12 Extraterrestrial Direct Normal Radiation Wh/m?

13 Horizontal Infrared Radiation Intensity Wh/m?2 ¥ 27 &
14 Global Horizontal Radiation Wh/m?

15 Direct Normal Radiation Wh/m?

16 Diffuse Horizontal Radiation Wh/m?

17 Global Horizontal llluminance lux

18 Direct Normal llluminance lux

19 Diffuse Horizontal Illluminance lux

20 Zenith Luminance Cd/m?2

. N 0(5)-90(&)-

21 Wind direction 180(i2)-270(A)

22 Wind speed m/s

23 Total sky cover 10=%

24 Opaque Sky cover 10=¢

25 Visibility km

26 Ceiling Height m

27 Present Weather Observation X 26 &1
28 Present Weather codes X 26 &1
29 Precipitable Water mm

30 Aerosol Optical Depth 1000 &%
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31 Snow depth cm

32 days since Last snowfall

33 Albedo

34 Liquid Precipitation depth mm

35 Liquid precipitation quantity hr

7| KOR_INCHEON KMAI12 SKKU - D 2% |ﬁ| =[5 ﬁ
TGE BEE AMA0) BV ESWH)

LOCAT [N, | NCHEON, -, KOR, |50 16927-4 data,kMA112,37.28,126.97,9.0,68,2 =
DESIGN COMDITIONS,1,Clinate Design Data 2003 ASHRAE Handbook,,Heating,1,-10.7,-8.9,-20.4,0.8,-8.3,-18.6,0,7,-6.7,12.1,-1.4,10.2,-3.1—

GROUND TEMPERATURES, 3, .5, .
HOL | DAYS/DAYL I GHT SAVINGS Ne,0.0.0

TYPICAL/EXTREME PERICDS, B, Sumnmer — Week Mearest Max Temperature For Period,Extreme,8/ 3.8/ 9,5ummer — Week MWearest Average Temperati:
.-0.39,1.91,6.41,10.68,18.70,22.94,24.11,21.96,17.00, 1081, 4.72,0.70, 2, ,,,2.79,3.55,5. 91, 8. 76, 14.95, 18. 9

COMMENTS 1, Tvpical Weather Data of Fepublic of Korea, |50 15927-4 method is applied, produced by SKKU — Jisoo Shim °
COMMENTS 2, —— Ground temps produced with a standard soil diffusivity of 2 32257B0E-03 {m++2/day}
DATA PEHIODS 1,1,Data, sunday, 1/ 1,12/31
2006.1.1.1, ,ATATATATEB7D7D7D7D7D7D7DATATATATAT7D7D7DAT7D,D.9,—2.5,75,lDl900,9999,9999,329.5338131,D,D,D,999999,999999,999999,9999
2006,1 l 2,60, ATB3ATEEES?07 0707070707 04 7ATESBEESY 070704770, 1 .6, -2, 79, 101873, 3333, 9999, 9999, 350, 55203, 0,0, 0, 9999933, 9993393, 993599, 995¢
2006,1,1,3,60, ATBSATESES? 0070707070704 T4 TEEESBSY0?07Y 0470, 1.7, -1 . 4,81, 101846, 6667, 8999, 5994, 370, 8488526, 0, 0, 0, 933339, 533399, 333333
2006, 1,1, 4,60, ATATATATES?OY0?0? 070707 0ATATATATA7?070?04770, 1.7, -0. 8, B2, 101820, 9399, 99939, 392 . 8966938, 0, 0, 0, 993333, 993339, 993333, 9939
2006,1,1,5, 60, ATBSATESES? 0070707070704 T4 TEEESESY0?0Y0AT?0, 1,7, -0.8, 83, 101786, 6667, 8999, 5599, 352, 8966535, 0, 0, 0, 533339, 533339, 333333
2006, 1,1, 6,60, ATBSATESES? 0070707070704 TATEEEEBS 070704770, 1.5, -0.8, 85, 101753, 3333, 9993, 9999, 391 . 7543455, 0, 0, 0, 599395, 9339555, 935553,
2006, 1,1, 7, B0, ATATATATESYO?07 07070707 0ATATATATAT?0?0704770, 1,-0. 8, 86, 101720, 9333, 9393, 338, 9033729, 0, 0, 0, 393333, 539339, 539333, 5933, 0,
2006, 1, 1, 8, 60, A7B3AVBAES? 070707 07070704 7ATEEEABE7070704 770, 1 .5, -0, 966666657, 77, 101713, 3333, 9999, 99939, 414, 9966317, 0,0, 0, 999939, 93999
2006, 1,1,9,60, ATBSATESESAZETET? 0707070474 TESESEST0?07Y 04770, 1.2, -1, 133333333, B0, 101706, 6667, 9959, 9959, 438, 7130567, 2. 777777775, 0. 0500
2006,1,1, 10,60, &7ATATATESAZETET?0Y07 0704 TATATATAT?0?07047770, 1.5, -1, 3,80, 101700, 9959, 9955, 468, 7913258, §. 333333333, 0. 027827414, 8, 3055(
2006, 1,1, 11,60, A7TBSATBSESAZETET?0Y07 0?0474 TEEBEESY0Y0?04T?0, 2, -0, 833333533, 76, 1016583, 3333, 9999, 5999, 472, 8348224, 36 11111111, 0, 62487 -
4 m ¢
(O 61) o1& XIS EPW EEIC EZEDIAGO0IH
- . .. . ° = = °
- 2114 © 2 Horizontal Infrared Radiation Intensity?] 7 %ol dwtd oz o =3l W2l S o] &
=) > o
st oS5 2412 19 oot ) (43,44)
Horizontal;y = *mrd.-mrh
whera
e Horizontal;y is the horizontal IR intensity {W/m2}
® ¢ is the sky emissivity
® 7 is the Stefan-Boltzmann constant = 5.6697e-8 W/m 2-K*
20 :1‘.]#,,“-_., is the drybulb temperature {K}
The sky emissivity is given by
Tisivpaini .
= (G}.?ST } [J.Tﬁdiu( ;,:)) (1 4 0.0224N + 0.0035N2 4 UJ)[J[]L&&-\-’“)
v 275 :
whera
® Tiupoint IS the dewpoint temperature (K]
® N is the opaque sky cover {tenths]
Example: Clear sky (N = 0), Trpup = 273 + 20 = 293K, Thewpoine = 273 + 10 = 283K
€= (L.T87 4+ (.764 = 0.036 = 0.815
(08 62) +EHH W 2T 0ls A [43, 44]
O EPW 349 384 HF
= = 7= - o 3T
O A o RE AGE epwdH Y EF 71 HolH 3Y-S Energyplus ZEIIHo|A AF
= o o
A717] el = v Ao RS AXH Hch
— - —
- A = 2237 (EP-Launch)E 25 A7l Al <9 7-1-2-1>¢] #F2 A kel £
A1¥l Weather file®] BrowseZ FEU} BrowseZ %319 epw e EF 7|4 olHE 4H3

.
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File Edit View Help

1 Group of Input Files 1 Histary 1 Uhilitiers ]

Irput File -

i C:sersh)iYeonggyuhD esktopbs 201 PAE BE 2 2| heasze 1-1 heat load.idf _:j
Browse. .. Edit - Text Editar Edit - IDF Editor J

Weather File

| E:MIEHHIOIES JIE 201 74E] S LR W eather, skkuhT, epwhClass A48, 2 A EVKOR_HAPCHED N.KM.é_:_j

Erowse...

T e
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Simulate. ..
EnerguFlus 7.1.0.012 Exit
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[ EnergyPlus. Run Status B

/" Users\JlYaonggyu\Desktop\szM A EIE case 1-1 heat load.idf
1Y [EAZIZTIOIES FT 200 7\31 2 IV Wweather skl ], epwiClass 418, ZH4He 2 \KDR_HAPCHEDON KMA285_SKKU.epw
Fun Complete. EnergyPlus Completed Successfully-- 10 W arming: O Severe Enors; Elapsed Time=00h 02min 57 47sec
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O Trnsys 714 H oy 948 3t £4

- AEANUA ABYolAd ZzaH FQ EWMAIA(Trmsys)(dD)lA ®F 7]4de
el E TM2 o] =2 A|F wojof gttt Ak oz TM2 3t 2o xE7]ddo
TMY W2 E3sto] Azte 2713 olEE ol &3ttt v xF 71ddlolE 24 w2
zhol 7k A7) wiite], E Aol g FFVdHolHE E8ste] TM2 g24S A|%stazt
th TM2 2] EF71dveleE 2detr] YsliAe 3 259 22 dlojE] Eo] & Hrth Al
1 TM2 Feje] xF 7] uloly stde 19 659 2t

i)
Ll
%
ofo
>~
N
N

Lo

_72_



[E 25] Trnsys TM2 M= &2 A

=5 HEHS ch H[2

1 Year

2 Month 1-12

3 Day

4 Hour 1-24

5 Extraterrestrial Horizontal Radiation Wh/m?

6 Extraterrestrial Direct Normal Radiation Wh/m?

7 Global Horizontal Radiation Wh/m?

7-1 Flag for Data source E 26 &1
7-2 Flag for Data uncertainty E 26 &1
8 Direct Normal Radiation Wh/m?

8-1 Flag for Data source ¥ 26 &1
8-2 Flag for Data uncertainty X 26 F1
9 Diffuse Horizontal Radiation Wh/m?

9-1 Flag for Data source ¥ 26 &1
9-2 Flag for Data uncertainty ¥ 26 &L
10 Global Horizontal llluminance lux(1/100¢tH)
10-1 Flag for Data source ¥ 26 &1
10-2 Flag for Data uncertainty ¥ 26 &1
11 Direct Normal llluminance lux(1/100tH)
11-1 Flag for Data source ¥ 26 &1
11-2 Flag for Data uncertainty ¥ 26 &1
12 Diffuse Horizontal Illluminance lux(1/100¢tH)
12-1 Flag for Data source X 26 F1
12-2 Flag for Data uncertainty ¥ 26 E1
13 Zenith Luminance Cd/m?2
13-1 Flag for Data source ¥ 26 &1
13-2 Flag for Data uncertainty ¥ 26 &1
14 Total sky cover 1022
14—1 Flag for Data source E 26 A1
14-2 Flag for Data uncertainty ¥ 26 &1
15 Opaque Sky cover 1022
15-1 Flag for Data source X 26 F1
15-2 Flag for Data uncertainty ¥ 26 &1
16 Dry bulb temperature C (108H)
16-1 Flag for Data source E 26 &1
16-2 Flag for Data uncertainty ¥ 26 &1
17 Dew point temperature T (108H)
17-1 Flag for Data source E 26 &1
17-2 Flag for Data uncertainty E 26 &1
18 Relative humidity %
18-1 Flag for Data source ¥ 26 &1
18-2 Flag for Data uncertainty ¥ 26 &1
19 Atmospheric pressure mbar
19-1 Flag for Data source E 26 &1
19-2 Flag for Data uncertainty ¥ 26 &1

. N 0(5)-90(&)-

20 Wind direction 80(H)—-270(A)
20-1 Flag for Data source ¥ 26 &1
20-2 Flag for Data uncertainty ¥ 26 &1
21 Wind speed m/s (104})
21-1 Flag for Data source X 26 E1
21-2 Flag for Data uncertainty ¥ 26 &1
22 Visibility km (108H)
22-1 Flag for Data source ¥ 26 &1
22-2 Flag for Data uncertainty ¥ 26 &1
23 Ceiling Height m
23-1 Flag for Data source E 26 A1
23-2 Flag for Data uncertainty ¥ 26 &1
24 Present Weather X 26 &1
25 Precipitable Water mm
25-1 Flag for Data source X 26 &1
25-2 Flag for Data uncertainty ¥ 26 &1
26 Aerosol optical depth
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26-1 Flag for Data source E 26 &1
26-2 Flag for Data uncertainty ¥ 26 &1
27 Snow depth cm

27-1 Flag for Data source E 26 &1
27-2 Flag for Data uncertainty E 26 &1
28 Days since last snowfall

28-1 Flag for Data source ¥ 26 &1
28-2 Flag for Data uncertainty ¥ 26 &1

KMATOBSEOUL 9 N 3734 E12657 B6

17010101 9953535300007? 00000?00000% 093997 099937 093592099597 O05A TO0ATO0 1 24 T-D404 TOBTATI
170101 023953535300007 00000?00000% 053957 095597 09355099597 D05BAB02B8001 74 T-034BB066AT1
170101 039953335300007 000007000007 093357 093937 09355099537 00665045001 74 T-D2965072471
170101 045953535300007 000007000007 093957 099997 09355099597 0064 TOEATO0 | G4 T-D234 7074471
170101 055953535300007 000007000007 093957 099957 09359099557 007BR07BE001 54 T-022B0075471
170101 065933333300007 000007000007 095397 099997 095355099957 D0TBE0TEE001 747 DEEEEDTMT}

] T

gl TATO00A 0004701 2047959957 009999993995357 09!

gl 5BE3204 70084 700ATPAI39397 1093995999930997 0995
o

o

| 6472504701 74700704 7999957 009993959539555° 0539
| GEG2704701 44.70067B8999957 00999399539355° 0939
| 5BE2904 701 94 70063B895993Y 00999339339355° 0539
170101 079953535300007 000007000007 093357093997 09355099597 0084 TOBATO0 1 24 T-D21 A70T7ATI 01 BAT2704 7021 ATODG0A 7935357 0099935939935970395°
170101 083953335300007 000007000007 093357 099997 09355099597 D09BG0TBE001 24 7-021 BBOTEAT! 01 EBE2704 701 54 7006085339357 00999359535353 70935
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170101 1 0995353530000 200007000007 053357 099597 093557099597 01 04 TOEATO01 04 7-021 47078471 01 BAT2E04 70264 700604 7935357 00599359595559 70995
17010111599939353001 1 A20000E7001 1 E799357 093397 09355099997 01 0BB0EB8001 247-01 968075471 01 EEBZEDATDEDATDDETEBQBQQB700999999999999’70999:

1011 339995999009 20000E 700A9E 735957 099257 099557093937 01 04 T0RATO0I 2A'? 01 GA70A0471 0] 447270470531 A 700504 7902557 0033
1439335335005:34 20001 ET0062E733937 09939 095357033557 01 0BGOTEE00054 T-01 4BO0GEAT] 01 3B52904 70234 7006083339337 00
1539335335007 24 20002E70070ETI3937 09399 0953970353897 01 0BG0GBE001 04 7-01 1 BAOGTAT! 01 3852304 701 54 7005083339337 00
1639935335007 24 20004E7D0G0ETI3957 095997 095397033897 0104 TO54 T001 64 7-0094 7052471 01 2472304 70064 700504 7939337 00 i
179993533500394 20002E7003TETIA957 099939 195357033957 0 1 0BGOSEE001 74 T-008B00TIAT] 01 2852304 701 04 7004388339357 00 ’
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0 = Thunderstorm-lightning and thunder, 1 = Heavy or
severe thunderstorm—frequent intense lightning and thunder,
Occurrence
2 = Report of tornado or waterspout, 4 = Moderate
of Thunderstorm, | 0 — 2, 4, . .
squall-sudden increase of wind speed by at least 8.2 m/s,
Tornado, or 6- 9 . .
Squall reaching 11.3 m/s or more and, lasting for at least 1
a minute, 6 = Water spout, 7 = Funnel cloud , 8 = Tornado,
9 = None if Observation Indicator element equals O
0 = Light rain, 1 = Moderate rain, 2 = Heavy rain, 3 = Light
Occurrence of . . )
. . rain showers, 4 = Moderate rain showers, 5 = Heavy rain
Rain, Rain ) ) . ) .
0-9 showers, 6 = Light freezing rain, 7 = Moderate freezing rain,
Showers, or - : . — . . ;
. . 8 = Heavy freezing rain, 9 = None if Observation Indicator
Freezing Rain
element equals 0
0 = Light rain squalls, 1 = Moderate rain squalls, 3 = Light
Occurrence of . . . .
Rain Squalls drizzle, 4 = Moderate drizzle, 5 = Heavy drizzle, 6 = Light
) a ’ 0, 1, 3-9 freezing drizzle, 7 = Moderate freezing drizzle, 8 = Heavy
Drizzle or . ) ) ) )
. : freezing drizzle, 9 = None if Observation Indicator element
Freezing Drizzle
equals 0
0 = Light snow, 1 = Moderate snow, 2 = Heavy snow, 3 =
Occurrence of .
Light snow pellets, 4 = Moderate snow pellets, 5 = Heavy
Snow, Snow . . .
0-9 snow pellets, 6 = Light ice crystals, 7 = Moderate ice
Pellets, or, Ice . ) :
crystals, 8 = Heavy ice crystals, 9 = None if Observation
Crystals X
Indicator element equals 0
0 = Light snow, 1 = Moderate snow showers, 2 = Heavy
Occurrence of .
snow showers, 3 = Light snow squall, 4 = Moderate snow
Snow Showers, ] )
0-7,9 squall, 5 = Heavy snow squall, 6 = Light snow grains, 7 =
Snow, Squalls, or ) . . :
. Moderate snow grains, 9 = None if Observation Indicator
Snow Grains
element equals 0
Occurrence of 0-2 a 0 = Light ice pellet showers, 1 = Moderate ice pellet
Sleet, Sleet 9’ ’ showers, 2 = Heavy ice pellet showers, 4 = Hail, 9 = None
Showers,, or Hail if Observation Indicator element equals 0
0 = Fog, 1 = Ice fog, 2 = Ground fog, 3 = Blowing dust, 4
Occurrence of _ . _ . .
Foa. Blowin = Blowing sand, 5 = Heavy fog, 6 = Glaze (beginning
Dustg’or Blow?n 0-09 1984), 7 = Heavy ice fog (beginning 1984), 8 = Heavy
’ 9 ground fog (beginning 1984), 9 = None if Observation
Sand )
Indicator element equals O
Occurrence of
Smoke, 0 = Smoke, 1 = Haze, 2 = Smoke and haze, 3 = Dust, 4 =
Haze,Smoke, and 0-7 9 Blowing snow, 5 = Blowing spray, 6 = Dust storm
Haze, Blowing ’ (beginning 1984), 7 = Volcanic ash, 9 = None if Observation
Snow,, Blowing Indicator element equals 0
Spray, or Dust
0 = Light ice pellets, 1 = Moderate ice pellets, 2 = Heavy
Occurrence of Ice . . . ;
0-2,9 |ice pellets, 9 = None if Observation Indicator element equals
Pellets 0
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M6¥. A7 FIoM &S olle] A |E =

6.1 =9 F8 AYPAT 7<=

7L mRE LAY F8 95 24

0 F¥W AYNTF A5 A
- FEHU ddrtFe] ASHA &= 5070 AH e BETIGHCIHE AASH] flste], dAE G5
RS HaidAlste], zF Rdld g SR Ay gho] diste] el on ol #E Axl A
A1 dErde] gigk A3y 3 AAS FJA ATE 7 S FeE gt 7o W
ALALE d&mdo] tist N+ oo Wz 2o
[E 28] A OIS2E DS &Y
Iy : Estimated solar radiation [W/m2] Tn * dry-bulb temperature [T]
I : Extraterrestrial horizontal irradiance [W/m?] | ¢ * relative humidity [%]
h : Solar altitude angle [degree] Vw : Wind speed [m/s]
z : Site elevation [m] e,(T) : Saturation vapor pressure at 7" [TC]
: Site latitude [degree] Prep  : Precipitation [mm]
: Sunshine duration [hr] S; : Model predictive value
So : Duration of possible sunshine [hr] M, : Observed value
CC  :Cloud cover in tenth M,,.  :Observed average value
- TR A AARS OYet 71 SAEE Qe HEolA AxEH =Y Al HRAL AbRE Tl o &)
Hadh Ags W A AL AS5S A FEE A dAR 43S PAE 71 84
So) Aol B td AFsh AAHAGED. E APlNE 2] BE 4 as5g
gom A4E FEY A AT FLAL Fa, FUS) /F S48 FEY A AAF GEw
Qe Ag Ahsgol oisl B nA ATk Ed TEo)Avelr Ao FuHen 3o
2 &8y FEE A dAE d5Eds AAEAT HEE 93 FEYH A A E SRR
A Kasten model(22), Zhang&Huang model(23), Angstorm—Prescott model(24), Winslow
model(25)5 S A4 3H3
[ 29] 2EH & A s 22 8 @7 J|& =A
Model cc Ty @ S Prep TS Note
Kasten(1983) O Hour
Zhang&Huang(2002) @) ¢) o) Hour Vw
Angstrom-Prescott @] Day So
Winslow(2001) @) @) e Day So
O Kasten model
- ASHRAESIA AZsh= 4 Aeje] IWEC 39S =5A71=0 a5 8740l w3 A%
A ABdIH TP EnergyPluse] 714ElolE] Aol AEHAT ® 20sh ol
Kasten 292 A5 AHE &3] A x| =t 3H A A EFS dFste Rd= o]%
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)

Muneer 2@ 5o] Kasten 222 njgloz 7y}, v 4 A B, C, D= AY9AF=E 7+
2 ek 1w 2 nig o R A& HE Aol B Ao A Kasten BdoA A

A A2 ALEATL,

3= o)
I,=(4 « sin(h)—B) (Eq. 6.1)
I
79:1—0- (cc/8)? (Eq. 6.2)
0
A =910, B=30, C=0.75, D= 3.4 (Eq. 6.3)

O Zhang&Huang model

- FF A A9 PW A AAF ASUoHE wEoR ANE £¥Y A AAF 95
%= @A EnergyPlus® = A3} Holzggt A qo sjdet= 7174 o
t}. Zhang and Huang 222> th st 7|5 84, AUlss, 5, AT72%E, 359 44
2o 7 o] Fojx Stk A AlA > A3
© AGATRE, HolA FA o ASes ntgor At HATh e A7 i A9 o
Sl f1 A o] AN 39.9°)3% #A(N 231°9 Alolel] £1x]5}7] k=

Zhang and Huang R @A Al&ste= i AGATE sLd3HA AEstAt

when I, = 0,

Iy =1L « sin(h) + [cy+¢ » (COV+ ey » (COP | +d]/k (Eq. 6.4)
+C3 * (1—‘11_]-771,73)—"_64 2
+ey o Vw

when I, <0, 5, =0

co = 0.5598, ¢, = 0.4982, c; =— 0.6762, ¢; = 0.02842 (Ea. 6.5)

¢y =—0.00317, ¢; = 0.014, d =— 17.853, k = 0.843.

O Winslow model

- A A sigetE FEE A dANFS Cd5Ey] Y8 ackd Ao A Hiu, HA ek 7
FHHoR FHH A AL A FE 317] 98] 119HH Bristow & Campbell =2 & vlg o2 Ao,
ot A4, Fa Aol tist VFesE Boste] AAlE FHE A A o SEdolt) o] &
Al R AGolA RSFee NFLLES MEoR 3 A7t W HAuoh

];]_T(f * D [1_ﬂ * es(Tmm)/es(Tmax)] * ]i) (Eq 66)

- e A grIRRER dvIsie/p), A9 9% (), doZFel e ABAF (1),
AAAF(r)Y #AR FAAt 7N 1,2 A BiEeEelth DE A9E tEAIZR 9%
i WS Fol7] A8 akkd Aottt pe I|AATEA ARbA O R 10419 s AREgh

= )1’/1’0
T O A (Eq. 6.7)
7,=0.947—(1.033 « 10" °)(|®|>??)
for|®|<80° and 7, =0.774 (Eq. 6.8)
7,=1.0

7, =0.9636—9.092 + 10~ °[(7T},.0n +30)"5%?] (Eq. 6.9)
P/P,=[1-(2.2569 « 1077) « 2]** (Eq. 6.10)
D=[1-(S/2—n/4)*/2 « (5,/2))] (Eq. 6.11)
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R 2 S R ERA

O Perez model
- mEI fY 50 AGM AT S FRE A9k AR Jnes Ay 87
dlo]t}, Perez =22 Maxwell 228 wAA 7l 2d 2y Maxwell Z2ox Fr7tHo=z A
A=, BF 132 7V %, b Al 58 e @ Rdolth ' Maxwell ZHe AY
At AlE ol Z=(DISC)Z 227l oste] 3w g ArFES ALtets WA o™, Perez
AEAA F3HA DA/ A FS o 57] YA, Maxwell 222 DISC AlXE Fkol

td
1S of o

[E 30] Perez model 2| ZICSH/Atet LALEE Ol 2HE Al

Define
clearness  Constraints Direct-Diffuse Fraction confer.
index
L=1 pisc * z(K',0,, WAK,) 1. &/=normalized
clearness
K 2. 0.=solar zenith
1.K, = ¢ 3. W=precipitable
ﬁ+ 0.1 water
1.031 « ¢ = e 4. AK=stability index
N/A N/A 9 W= "0 Tum 0075 5. Ti=dew temperature
243.12H 6. 1,.=surface
3.1y = 17.62— H temperature
_ o762 T,./(243.12+ T,,) 7. B,=relative
H=In(F, +¢ , ) humidity
5AK, = |Kt,7‘, — K | 8. I, ps=Maxwell
model
O Watanabe model
- AR FRoAA H4E FW A A AW DAFS wew TAE IR0l 53
‘ér(cloudy)o x3bste] A Abek A AAA S A Y ST Watanabe BEolA A 7|E
AFKDE 702 T D(clear) ¥} HE(cloudy)ES TFH3te] 4 AAS KdsE AAbes=
tﬂ—/;] :rmgo} o1|:].

[E 31] Watanabe model 2l = /A2t LA 0l YHAl

Define
clearness Constraints Direct-Diffuse Fraction confer.
index
1K, o0 = 0.4268 +0.1934sina
N/A N/A 1y ¢+ sina - KDs(l_Kt)
2., = _ 1. a=solar elevation
1 KDS .
( 2. I= horizontal global
Kpg= K, —(1.107+0.03569sinc radiation
Clear K4 = Retear +1.681sin’a) « (1— K,)° 3. Kpdiffuse radiation
rate

Kpg = (3.996 — 3.862sina

1 K, < K, clear 1
Cloudy ¢ el +1.54sin’a) K}

O Erbs model

- Erbs 29L& nj=o] 57 A Aol thale] (latitude 31°-42°) A|7F H2 A=FH F£3H Ad/2had A
Ab ZF 8 & clearness index?l kt9} diffuse fraction 7+e] #AE Uetdl 3724 Edojt} g =
dlo] EXAL diffuse fractionS clearness index We 2 TaAT o ZH 372 AA 9 deAdsS =
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32] Erbs mode| 2] ZE/At2 LAIS 0l &E A
Define
clearness Constraints Direct-Diffuse Fraction confer.
index
Clear 0.8<A <1 0.165
K - K, K2 K3 K
Partly Cloudy 0.22<8t§0. 0.9511-0.1604 fr4.3884 :2-16.638 K,3+12.336 K&,
K,
Cloudy ~ 0=%=02 1.0-0.09 K,
O Reindl-2 model
- Reindl-2 B9e 33 43 67 AgolA 19 ol4kel FHW AW/ Mgk dabde] A5 Fa)
of ARH FA Aol Ea vk A4 anttel Woe] ATE Balel B wwe @ A9/
g AA = 3 #AE B 34 S vERTL
[Z 33] Reindl-2 model 2| E&/atgt LAIZ Ol 2 Al
Define
clearness Constraints Direct-Diffuse Fraction confer.
index
K
Clear 0'78§1 1= 0.486 K-0.182sina
Partly Cloudy 0.3<4;<0.78 1.4-1.749 K;+0.177sina
Cloudy 0<K,<0.3 1.02-0.254 K,+0.0123sina

1. a=solar elevation
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