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ABSTRACT

Keywords: typical meteorological year, building energy simulation, TMY3
1. Introduction

The factors that influence the heat gain of a building including building envelope
efficiency design, occupancy behavior, and, most of all, the local climate. Therefore, before
understanding the energy consumption of a building by simulation, local meteorological data
should be firstly well prepared so as to actually reflect the energy use. The objective of this
research is to establish typical meteorological years (TMY3) for the use in building dynamic
simulation. Hourly observed weather data from 1990 to 2012 of eight locations, Taipei,
Hsingchu, Taichung, Chiayi, Tainan, Kaohsiung, Hualian, and Taitong, were prepared to

construct TMY 3 by means of internationally recognized standard method.
2. Methodology

The research adopted Sandia Method developed from National Renewable Energy
Laboratory of United States (NREL) as standard method for constructing TMY3. The
processes firstly start with rearrangement, filling missing data, and omitting unreasonable
records from the raw weather data recorded from Central Weather Bureau. As TMY3 is an
hypothetical weather year that its constitutional individual months would not necessarily
comes from the same year. Therefore, in order to seek for the most representative months that
have the least deviation from the long-term weather, concepts of candidate months were
adopted. The month that have the top five least deviation are considered as candidate months.
Statistical method of root mean square error (RMSE) was used to test each candidate month’s
deviation against their long-term weather. The one that has the least RMSE was considered as

chosen months.
3. Results

The research adopted internationally recognized method in developing TMY 3. As a result,

the establish TMY 3s are capable of comparing to other world’s TMY 3 data. By comparing the
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newly constructed TMY3 with Taiwan’s historical AWY and TMY2, the TMY3s are more
representative against their corresponding local weather. For an office building located in
Taipei as an example, the annual cooling energy consumption were 120.9, 121.9, and 122.3
(KWh/m?), when simulated with the meteorological years AWY, TMY2, and TMY3,

accordingly. It is observed that there is 1.9% increase in cooling energy use.

Furthermore, in the study of indoor thermal comfort change of a natural ventilated house,
it is found that the frequency of discomfort hours is gradually increased. There are 18.3%,
23.5%, and 26.0% opportunity to fall behind the thermal comfort range, respectively. While
considering the discomfort severity, there are 53% increase as simulated with TMY3 in
comparison with the case simulated with AWY. It indicates that although the indoor
overheating hours does not have a significant increase through these year period, the degree
of thermal discomfort is severely increased. The research also studied the efficiency of some

proposed adaptive strategies that could be adopted for residential buildings.
This project comes to the immediate and long-term strategies.
For immediate strategies:
1. The developed TMY 3s are recommended to be announced publically for utilization.

2. Itis suggested that future weather data are mandatory fundamentals for studying the
climatic impact on building energy use and the efficiency of various adaptation
strategies. Further research on the typical meteorological data that reflects the climate

change within a century future are highly recommended.
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QLWE’Q\%%$31%T’§m”r?%@u,aéizﬁaﬁizﬁ

—~

PFmATE B A R G F 2 R % (Masaki, Kuwagata etal. 2010) - F]t A3+ F # 3

MFRANAGHFAREFL BRI EFTHLIAT > AANZERIEFTEL RS
ok T oo EREEBE AP PN EFEIE AT IF
I=1,*(1-0.37 C-0.38 (%) (3¢ 3-1)
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D& AR HEIMERARE S Z

R R F - FEE B L F R EEII TP HETRY AR

oA BB R F *?ﬁﬁxﬁié_%%‘?iﬁ R RHETHEENERARL AR T ARG

¥ & > 4 NSRDB 2 23540 » 2 (7443 TMY3 ¢ 35 7 st p 48 { 25 22 2 8¢
Tl E R on MBI HREEFIRS AN A B2 TE TR 5 H 2

2R E T AREPHERAZELPEFT - Flpt > AFTEE P HERRKLZ
i b EEBF GRS G ﬁiﬁ%%%%”ﬁ%*ﬂﬁi%iiﬂﬁi
i TR F AR A FLE A ik R R TS P RIx g IR

B R A F S INA SR AR E 0 AR AR R 2

E:
o gL 22 TP HE

MR REPHEZ DL > S iER Y TiEAp T2 22 pHES LR
DR R o R K L ehg 1924 & 0 Angstrom g B 5t 0 Houp gL

Bleb2x potEiFodaf? Top s 3 2 jphzFainpmy &0 15
P2 cBRARALIZEL A FRE2AZPHERI R cd 30y Lo TiHAp T
BPp R A AR HGERED HE

HERR L 2RI P ME IR TEC G P AFFRNNPRIECBFR

sﬁ

& 12 FNOEEP AR E 67T B AR ET S - ARG B
(Masaki, Kuwagata et al. 2010) - F]#* » *F 3 # * } - Masaki #3] > FFF1L 2> -

2. 1998-2012 &2 i%prj s> X 3 P SFE 2 BRI EE ATE e {7 A v A 4T T

wF dc(derd 32 AL R o - J2 6 A e 32 3 5% 3-8 4T o

2
IO=G) I.-sinh (3¢ 3-2)
=%, G 33)
HY L A F BTG 2D MEW/mD) 5 Lt E e kTG 2R st

§WWW)4WM.B%4ngL.%$aaQM)
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PR B A R ARG

I }”T‘Eiﬁiﬁ‘“ﬁﬁ%‘ri@f—?jﬁv}«ﬁﬁ—g*g,ﬁ B ed 32 HFa o

Yo = a4 (—)2 + a, (%) sinh + az(sinh)? + a, (%) + assinh

n
N

7
“~

FZF RAFEF RTRER

CEEE

Ve H ,’g,agﬁﬁ? Gl > 5o~ 20 1998-2012 & 2o iE

HY 1 pe i P kTd 2 X 7P HEE L FENRT G 2% 7P 5T 2 00 E
n/N: p R
2 32 }rpHEchriFiik
, v i ik R

g al ! a2 a3 a4 ab Adj. R SEEX
e A 0.159 0.307| -0.631 0.000 0.770 0.943 0.103
FT A -0.192 0.015| -0.288 0. 555 0.471 0. 952 0.097
- -0.224 | -0.117| -0.385 0. 660 0.596 0.937 0.123
5% -0.192| -0.079| -0.372 0.632 0.617 0.940 0.131
- 0.200 0.170 | -0.647 0.000 0.870 0.937 0.125
B2 -0.067| -0.070| -0.269 0. 450 0.501 0.948 0.110
i -0. 216 0.073 | -0.343 0.551 0.519 0.916 0.132
'S -0. 283 0.006 | -0.426 0.753 0. 656 0.967 0.101
ES4d 0.163 0.275 | -0.650 0.000 0. 832 0.931 0.129

*standard error of the estimate

(FH &R

LV - E LA

)
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R REF RECED BAY

iEiE T £ 5 1998 £ 1 2012 £ £ IS B A2 FoRl o P E Y FE2ILH R -
PP o Pt B e T2 B AT
1 pAFESGHER - PiciE R - T ER
JHBERR  THEBRER B b TiHh g 2
%

g2 p TR f A o Bik(short-term CDF) £ & 3% ;

|
SRy

% ## A & 3 Bc(long-term CDF) £ » g+ % FS 3+ §

o

2. BEFRERFHIARLFZEELTN - PERELSA T 2 FSE > @
# 3| 5% £ 2. WS(weighted sum)4p %

3. AP k)2 WSERE BIWSEEk 257 BE>aiEE? o

4, LBEEIUHBEFSPPEEE A 2A P RHEEEFEEDZ 2 TP 5
£ie {7 RMSD 3+ & » #%7F o] RMSD & o 5 ¢ i 1 i o

BERE 2 & B Rhed 41 5 o
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4 4-1 &5 2 FS- WS # RMSD - 4

FS&
volesB o nh T n e mn B B Ea | o | 25 (22 22 |wse [ps |"UP
e |gengeslnes|nen|wen| v | pe [pge|nae =

2005 0.056 0.042 0.060 0.061 0.040 0.049 0.017 0.028 0.035 0.034] 0.040 1 9.2
2008 0.038 0.084 0.063 0.058 0.0/8 0.0/8 0.013 0.044 0.032 0.029] 0.045 2 13.1
2007 0.031 0.059 0.049 0.039 0.062 0.063 0.018 0.038 0.048 0.051] 0.048 3 17.3
2012 0.067 0.052 0.054 0.068 0.073 0.069 0.017 0.024 0.045 0.043| 0.049 4 2.8] % - RMSD
2004 0.038 0.055 0.042 0.054 0.067 0.063 0.010 0.012 0.053 0.056] 0.050 5 14.9
2006 0.052 0.101 0.091 0.103 0.137 0.132 0.027 0.014 0.025 0.029 0.057 6 6.5
1998 0.061 0.030 0.056 0.111 0.063 0.104 0.013 0.050 0.060 0.059 0.062 7 20.7

— 1 12003 0.061 0.103 0.082 0.069 0.137 0.129 0.031 0.025 0.044 0.038 0.063 8 15.1

2002 0.034 0.046 0.035 0.063 0.063 0.079 0.020 0.055 0.073 0.080 0.064 9 198
2010 0.040 0.029 0.035 0.034 0.046 0.045 0.025 0.062 0.103 0.112 0.074 10 34.0
1999 0.042 0.091 0.069 0.090 0.111 0.113 0.016 0.011 0.086 0.095 0.081 11 194
2001 0.065 0.041 0.070 0.085 0.054 0.084 0.041 0.101 0.090 0.103 0.083 12 26.9
2000 0.051 0.045 0.060 0.038 0.052 0.052 0.022 0.034 0116 0.124 0.083 13 33.1
2011 0.185 0.165 0.207 0.168 0.167 0.194 0.056 0.131 0.031 0.035 0.100 14 53
2009 0.037 0.099 0.084 0.119 0.135 0.135 0.044 0.040 0.174 0.181 0.134 15 56.1

2012 0.067| 0.062| 0.082] 0.025[ 0.037 0.040f 0.011] 0.033] 0.032] 0.025] 0.038 1l 125

2005] 0.046] 0.035] 0.048] 0.031] 0.028] 0.033] 0.018] 0.016] 0.050] 0.041] 0.040 18.5

2006 0.035] 0.051] 0.039] 0.036] 0.056] 0.044] 0.051| 0.078] 0.036] 0.040] 0.043 12.1

2010] 0.059] 0.076] 0.081] 0.075] 0.083] 0.084] 0.037| 0.057] 0.044] 0.038] 0.056 9.3| %« -] RMSD

2002 0.061 0.082 0.0/2 0.0/9 0.046 0.069 0.016 0.022 0.0/6 0.085 0.070 13.5
1999 0.021 0.063 0.022 0.052 0.109 0.087 0.022 0.027 0.099 0.094 0.074 .
2001 0.043 0.050 0.050 0.049 0.022 0.049 0.019 0.016 0.106 0.118 0.076 26.2
2004 0.036 0.045 0.031 0.068 0.060 0.070 0.028 0.038 0.125 0.119 0.085 9 442
1998 0.035 0.024 0.030 0.080 0.089 0.091 0.019 0.061 0.150 0.142 0.100 10 535
2011 0.039 0.075 0.066 0.106 0.080 0.107 0.032 0.037 0.132 0.140 0.104 11 504
2007 0.124 0.093 0.134 0.041 0.027 0.041 0.017 0.046 0.146 0.150 0.109 12 557
2008 0.212 0.210 0.235 0.195 0.200 0.230 0.044 0.127 0.061 0.061 0.127 13 216
2000 0.123 0.086 0.120 0.051 0.025 0.041 0.025 0.065 0.214 0.215 0.142 14 76.4
2009 0.184 0.246 0.246 0.207 0.212 0.246 0.035 0.061 0.155 0.162 0.176 15 ©61.8

2

3

7
2003 0.062] 0.051] 0.059] 0.050f 0.035] 0.058] 0.015] 0.024] 0.080] 0.07/] 0.063 51 12.4

6

7

8

1

2006 0.022] 0.026] 0.021] 0.032] 0.016] 0.026] 0.009 0.018] 0.051] 0.053] 0.037 1] 144

2004 0.067| 0.038| 0.066] 0.042] 0.033] 0.038] 0.017] 0.072] 0.029] 0.030] 0.039 11.1

2009] 0.011] 0.014] 0.013] 0.031] 0.028] 0.030] 0.013| 0.016] 0.063] 0.064] 0.042 26.9

2007] 0.034] 0.090] 0.076] 0.063] 0.081] 0.075] 0.029| 0.047] 0.024] 0.030] 0.046 6.3]| & -] RMSD

2001 0.034 0.018 0.029 0.028 0.056 0.045 0.014 0.029 0.080 0.091 0.059 31.6
1998 0.032 0.044 0.037 0.109 0.131 0.129 0.031 0.051 0.048 0.058 0.063 17.5
2012 0.041 0.027 0.029 0.026 0.018 0.017 0.017 0.021 0.109 0.120 0.069 43.3
2005 0.111 0.165 0.156 0.131 0.166 0.162 0.029 0.020 0.032 0.038 0.081 9 153
1999 0.080 0.108 0.105 0.150 0.149 0.163 0.015 0.010 0.060 0.067 0.084 10 214
2000 0.042 0.078 0.065 0.090 0.101 0.093 0.012 0.013 0.110 0.122 0.090 11 40.7
2008 0.066 0.030 0.054 0.068 0.080 0.084 0.017 0.016 0.123 0.130 0.091 12 529
2010 0.078 0.064 0.094 0.053 0.048 0.057 0.016 0.031 0.133 0.134 0.096 13 54.0
2002 0.125 0.146 0.151 0.101 0.116 0.126 0.017 0.062 0.091 0.096 0.103 14 27.8
2011 0.165 0.173 0.194 0.219 0.193 0.223 0.023 0.079 0.039 0.035 0.103 15 16.8

2

3

7
2003 0.030] 0.044] 0.039] 0.026] 0.021] 0.022] 0.009] 0.010] 0.065] 0.068] 0.046 5] 18.3

6

7

8

a

2008] 0.016] 0.060] 0.040] 0.018] 0.041] 0.032] 0.042| 0.023] 0.047] 0.049] 0.041 1] 20.3

19991 0.041] 0.022] 0.030] 0.017] 0.028] 0.021] 0.025] 0.027] 0.059] 0.061] 0.043 9.5

2012 0.051| 0.084 0.073] 0.071] 0.074[ 0.081| 0.040f 0.090] 0.021] 0.025] 0.047 6.4 % | RMSD

2007] 0.067] 0.066] 0.074] 0.090] 0.084] 0.107] 0.012[ 0.010] 0.028] 0.026] 0.048

2006 0.028 0.074 0.066 0.10/ 0.108 0.119 0.011 0.01/ 0.059 0.060 0.066 26.6
2009 0.092 0.100 0.114 0.125 0.121 0.142 0.012 0.038 0.034 0.041 0.069 15.2
2010 0.094 0.129 0.128 0.111 0.152 0.156 0.036 0.047 0.027 0.030 0.071 5.3
1998 0.118 0.102 0.137 0.152 0.115 0.154 0.014 0.052 0.029 0.032 0.072 9 5.8
2003 0.058 0.096 0.088 0.131 0.147 0.162 0.017 0.021 0.047 0.047 0.072 10 222
2004 0.017 0.062 0.027 0.037 0.078 0.072 0.013 0.010 0.102 0.110 0.074 11 43.9
2002 0.119 0.101 0.132 0.120 0.137 0.144 0.044 0.051 0.088 0.093 0.101 12 131
2000 0.054 0.042 0.057 0.033 0.019 0.024 0.022 0.027 0.169 0.180 0.105 13 724
2001 0.054 0.047 0.066 0.030 0.044 0.039 0.011 0.018 0.187 0.195 0.116 14 78.9
2011 0.083 0.114 0.120 0.210 0.199 0.234 0.040 0.024 0.130 0.136 0.136 15 57.0

2
3
7
2005] 0.029] 0.023] 0.026] 0.021] 0.018] 0.022] 0.021 0.021] 0.088] 0.095] 0.057 51 37.4
6
7
8

*iod E 2 EipIEREMAT
(FH KR : ATy EER)
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END

S

FSE
N AN EA I RN R R AT
e h e |wen|lwenlwee|nen]| v | n |psre|nse =
2003 0.018 0.027 0.029 0.035 0.027 0.039 0.028 0.061 0.045 0.044] 0.039 1 22.9
2010 0.014 0.023 0.012 0.056 0.030 0.052 0.023 0.012 0.054 0.055] 0.041 2 21.0
2011 0.083 0.052 0.096 0.087 0.093 0.109 0.033 0.023 0.023 0.014] 0.048 3 12.6
2012 0.019 0.046 0.033 0.041 0.027 0.034 0.032 0.031 0.063 0.072] 0.050 4 28.8
2006 0.016 0.032 0.028 0.092 0.064] 0.095 0.019 0.018 0.053 0.051] 0.050 5 26.5
2008 0.028 0.058 0.048 0.081 0.078 0.091 0.023 0.030 0.067 0.078 0.065 6 295
2007 0.037 0.037 0.041 0.034 0.050 0.053 0.029 0.029 0.105 0.107 0.073 7 44.7
7 % 1998 0.073 0.077 0.081 0.170 0.159 0.179 0.022 0.074 0.050 0.053 0.081 8 20.7
2005 0.060 0.111 0.099 0.147 0.147 0.162 0.025 0.015 0.052 0.066 0.081 9 24.8
2002 0.065 0.073 0.079 0.056 0.042 0.059 0.016 0.013 0.127 0.144 0.095 10 51.4
2000 0.048 0.062 0.070 0.057 0.072 0.087 0.017 0.014 0.130 0.143 0.097 11 50.6
2004 0.125 0.047 0.127 0.109 0.048 0.099 0.044 0.029 0.154 0.157 0.120 12 715
2009 0.052 0.082 0.070 0.164 0.152 0.173 0.016 0.024 0.157 0.155 0.127 13 70.5
1999 0.142 0.167 0.174 0.114 0.119 0.140 0.022 0.019 0.131 0.136 0.127 14 59.6
2001 0.038 0.056 0.031 0.097 0.126 0.129 0.016 0.011 0.222 0.236 0.148 15 98.0
2006 0.042 0.039 0.028 0.019 0.042 0.035 0.032 0.062 0.043 0.0441 0.040 1 15.2
2005 0.066 0.043 0.074] 0.018 0.045 0.031 0.031 0.022 0.045 0.033] 0.041 2 234
2007 0.029 0.058 0.044] 0.069 0.073 0.065 0.026 0.088 0.020 0.035] 0.042 3 115
1999 0.062 0.036 0.056 0.069 0.045 0.062 0.021 0.023 0.035 0.037] 0.043 4 5.3
2012 0.062 0.037 0.051 0.051 0.095 0.082 0.026 0.047 0.029 0.031] 0.044 5 8.0
2010 0.084 0.047 0.083 0.071 0.043 0.060 0.045 0.025 0.032 0.029 0.045 6 13.2
2008 0.034 0.047 0.039 0.059 0.052 0.074 0.026 0.030 0.057 0.066 0.054 7 20.6
> 112003 0.044 0.087 0.102 0.057 0.057 0.069 0.049 0.083 0.040 0.037 0.055 8 15.2
2000 0.050 0.028 0.064 0.051 0.020 0.060 0.025 0.027 0.084 0.105 0.070 9 34.1
2009 0.046 0.019 0.048 0.045 0.057 0.058 0.009 0.011 0.104 0.110 0.074 10 48.2
2001 0.050 0.054 0.037 0.043 0.026 0.023 0.012 0.058 0.113 0.125 0.078 11 42.2
1998 0.027 0.014 0.044 0.076 0.057 0.094 0.027 0.017 0.109 0.118 0.081 12 45.8
2002 0.059 0.084 0.089 0.030 0.055 0.046 0.036 0.024 0.107 0.120 0.085 13 35.6
2004 0.023 0.045 0.015 0.095 0.101 0.126 0.043 0.088 0.131 0.140 0.102 14 61.8
2011 0.074 0.111 0.120 0.056 0.052 0.059 0.016 0.014 0.133 0.140 0.102 15 58.5
2006 0.041 0.023 0.031 0.075 0.084] 0.108 0.038 0.062 0.035 0.035] 0.047 1 5.6
2009 0.028 0.073 0.051 0.025 0.037 0.023 0.018 0.027 0.058 0.065] 0.049 2 25.3
2010 0.049 0.064] 0.077 0.027 0.028 0.043 0.028 0.031 0.060 0.063] 0.054 3 27.3
2008 0.064 0.067 0.083 0.046 0.052 0.051 0.026 0.014 0.057 0.060] 0.056 4 21.7
1998 0.055 0.049 0.086 0.053 0.018 0.032 0.025 0.033 0.067 0.075] 0.059 5 30.6
2005 0.016 0.022 0.019 0.030 0.016 0.032 0.049 0.048 0.105 0.104 0.066 6 37.0
2011 0.064 0.048 0.076 0.060 0.033 0.075 0.070 0.031 0.070 0.078 0.067 7 35.0
= 112012 0.019 0.057 0.037 0.065 0.022 0.062 0.055 0.041 0.090 0.099 0.070 8 42.2
2004 0.049 0.141 0.135 0.057 0.084 0.131 0.013 0.019 0.055 0.057 0.073 9 15.3
2002 0.020 0.039 0.057 0.018 0.011 0.011 0.031 0.022 0.180 0.183 0.105 10 72.9
1999 0.089 0.089 0.147 0.012 0.037 0.025 0.067 0.072 0.162 0.165 0.117 11 64.9
2003 0.154 0.116 0.203 0.076 0.058 0.132 0.018 0.049 0.127 0.127 0.121 12 61.1
2000 0.063 0.106 0.114 0.020 0.023 0.035 0.011 0.026 0.192 0.214 0.129 13 81.5
2001 0.049 0.064 0.094 0.032 0.017 0.029 0.043 0.032 0.215 0.234 0.137 14 86.1
2007 0.162 0.158 0.243 0.048 0.031 0.029 0.033 0.030 0.170 0.186 0.139 15 72.1
2005 0.068 0.025 0.074] 0.023 0.056 0.063 0.051 0.045 0.031 0.027] 0.042 1 145
2012 0.091 0.055 0.127 0.020 0.025 0.015 0.029 0.022 0.053 0.040] 0.049 2 20.0
2003 0.071 0.034] 0.068 0.084] 0.089 0.112 0.016 0.017 0.032 0.038] 0.051 3 19.5
2004 0.037 0.007 0.030 0.026 0.072 0.076 0.024 0.037 0.085 0.092] 0.065 4] 36.4
2006 0.028 0.014] 0.025 0.050 0.058 0.073 0.046 0.039 0.086 0.090] 0.066 5 35.4
2009 0.014 0.129 0.083 0.051 0.106 0.119 0.027 0.030 0.058 0.061 0.068 6 13.7
2007 0.091 0.113 0.146 0.026 0.016 0.043 0.032 0.037 0.080 0.066 0.071 7 39.1
~ 111998 0.123 0.072 0.148 0.148 0.073 0.167 0.033 0.071 0.039 0.031 0.075 8 17.0
2010 0.093 0.066 0.111 0.022 0.027 0.014 0.038 0.064 0.107 0.120 0.085 9 45.6
1999 0.094 0.193 0.193 0.090 0.080 0.140 0.027 0.030 0.053 0.058 0.087 10 21.7
2011 0.042 0.093 0.104 0.065 0.052 0.094 0.020 0.036 0.106 0.114 0.090 11 37.4
2002 0.024 0.020 0.042 0.036 0.027 0.038 0.027 0.033 0.154 0.175 0.098 12 58.4
2008 0.050 0.024 0.058 0.093 0.050 0.094 0.027 0.017 0.148 0.153 0.104 13 60.1
2001 0.116 0.086 0.136 0.057 0.026 0.059 0.027 0.060 0.136 0.164 0.113 14 37.3
2000 0.105 0.160 0.164 0.034 0.022 0.035 0.015 0.027 0.180 0.193 0.131 15 75.2
X2 P E N 2 EixueEREME T

(FHR KR 277 ERL)

W gE P ED AT

# -] RMSD

% -] RMSD

% -] RMSD

$. -] RMSD

% -] RMSD
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28

FS&
sleo b e Eonlh g b n | ea] - |25 (22 22 |Wse [ms NP
e |men (men |wen|nwen|wen| v [ pe [pire|nsne =
2006 0.053 0.043 0.094 0.059 0.049 0.057 0.037 0.038 0.024 0.028] 0.042 1 17.0
2007 0.032 0.053 0.059 0.061 0.069 0.059 0.018 0.028 0.045 0.054] 0.050 2 18.2
2004 0.052 0.065 0.083 0.038 0.065 0.071 0.026 0.018 0.042 0.051] 0.052 3 15.7
098] 0.021] 0.063| 0.066] 0.038] 0.046] 0051 0.017] 0.0I3| 0083 0.095] 0066 4| 29.I
2010 0.029] 0.060] 0.064| 0.066[ 0.067] 0.069| 0031 0038 0070 0.086] 0067 5| 244
2003 0.057 0.083 0.105 0.088 0.085 0.122 0.026 0.016 0.050 0.056 0.067 6 13.9
2008 0.033 0.058 0.046 0.147 0.108 0.152 0.052 0.041 0.052 0.057 0.069 7 5.7
n 11999 0.030 0.049 0.045 0.035 0.044 0.052 0.042 0.072 0.104 0.112 0.077 8 28.7
2011 0.033 0.025 0.050 0.070 0.072 0.099 0.067 0.045 0.106 0.103 0.083 9 38.4
2005 0.088 0.079 0.118 0.049 0.024 0.042 0.022 0.033 0.110 0.113 0.087 10 37.5
2012 0.017 0.025 0.027 0.105 0.123 0.142 0.038 0.009 0.136 0.142 0.102 11 51.6
2000 0.061 0.116 0.109 0.122 0.129 0.156 0.028 0.033 0.135 0.151 0.122 12 36.0
2002 0.029 0.077 0.072 0.056 0.078 0.098 0.021 0.031 0.173 0.190 0.122 13 59.7
2009 0.184 0.224 0.287 0.114 0.096 0.129 0.024 0.016 0.117 0.122 0.134 14 46.3
2001 0.156 0.090 0.203 0.035 0.022 0.029 0.087 0.086 0.245 0.259 0.173 15 97.3
20077 0.046] 0.018] 0.043] 0017 0.015] 0019 0041 0.067] 0025 0032 0031 1[40
2005 0.031 0.035 0.050 0.019 0.023 0.017 0.025 0.058 0.030 0.032] 0.032 2 3.8
2011 0.052 0.034 0.053 0.037 0.037 0.033 0.043 0.012 0.028 0.023] 0.032 3 6.2
2009 0.033 0.026 0.044 0.031 0.028 0.038 0.034 0.055 0.045 0.051] 0.042 4 15.3
2010 0.056 0.087 0.080 0.079 0.075 0.100 0.017 0.029 0.029 0.028] 0.050 5 1./
2002 0.047 0.031 0.034 0.072 0.072 0.069 0.028 0.035 0.107 0.112 0.079 6 34.2
2006 0.105 0.055 0.102 0.073 0.050 0.075 0.031 0.042 0.116 0.112 0.092 7 451
» 11998 0.026 0.045 0.028 0.152 0.137 0.170 0.029 0.032 0.123 0.134 0.105 8 47.5
2003 0.031 0.102 0.078 0.126 0.122 0.126 0.019 0.024 0.139 0.149 0.114 9 46.5
1999 0.019 0.023 0.021 0.078 0.085 0.085 0.040 0.052 0.184 0.196 0.121 10 57.5
2001 0.040 0.069 0.080 0.063 0.060 0.075 0.019 0.027 0.180 0.195 0.123 11 54.8
2012 0.069 0.124 0.109 0.207 0.180 0.214 0.029 0.026 0.127 0.136 0.130 12 43.4
2000 0.079 0.101 0.117 0.162 0.155 0.170 0.032 0.043 0.157 0.171 0.139 13 48.7
2008 0.136 0.184 0.193 0.215 0.209 0.224 0.093 0.091 0.120 0.127 0.150 14 44.8
2004 0.116 0.249 0.242 0.281 0.312 0.324 0.091 0.098 0.153 0.161 0.192 15 a47.7
2012 0.035 0.040 0.026 0.057 0.077 0.071 0.089 0.115 0.044 0.039] 0.051 1 6.8
2009 0.033 0.033 0.028 0.039 0.028 0.037 0.016 0.027 0.075 0.085] 0.055 2 23.6
2003 0.039 0.084 0.081 0.102 0.103 0.120 0.025 0.036 0.034 0.035] 0.057 3 11.3
2005 0.088 0.079 0.100 0.038 0.036 0.048 0.033 0.043 0.067 0.069] 0.065 4 15.6
2007 0.097 0.054 0.096 0.084 0.064 0.081 0.079 0.122 0.047 0.048] 0.067 5 8.8
2002 0.028 0.092 0.080 0.117 0.158 0.151 0.028 0.025 0.042 0.050 0.068 6 115
2006 0.093 0.110 0.125 0.090 0.076 0.098 0.053 0.096 0.052 0.054 0.075 7 16.9
42008 0.057 0.076 0.079 0.071 0.084 0.083 0.032 0.056 0.085 0.092 0.079 8 26.1
1998 0.078 0.104 0.110 0.108 0.102 0.116 0.019 0.012 0.070 0.082 0.082 9 14.8
2011 0.035 0.136 0.107 0.171 0.174 0.193 0.066 0.089 0.041 0.038 0.083 10 14.4
2010 0.101 0.079 0.132 0.101 0.079 0.102 0.024 0.020 0.075 0.085 0.083 11 23.5
1999 0.024 0.047 0.045 0.047 0.044 0.046 0.020 0.018 0.142 0.153 0.093 12 37.8
2004 0.056 0.045 0.030 0.040 0.057 0.053 0.017 0.038 0.148 0.152 0.096 13 44.6
2000 0.027 0.051 0.045 0.120 0.114 0.125 0.026 0.036 0.169 0.176 0.122 14 48.1
2001 0.063 0.166 0.161 0.176 0.201 0.215 0.052 0.041 0.131 0.147 0.142 15 36.5
2012 0.033 0.032 0.023 0.053 0.047 0.051 0.020 0.045 0.021 0.023] 0.030 1 3.8
2006 0.026 0.041 0.039 0.033 0.030 0.033 0.015 0.023 0.031 0.032] 0.031 2 9.7
2002 0.060 0.048 0.066 0.081 0.064 0.079 0.018 0.048 0.055 0.055] 0.058 3 20.3
2009 0.046 0.075 0.082 0.106 0.089 0.109 0.047 0.047 0.047 0.051] 0.064 4 13.3
2011 0.137 0.047 0.108 0.047 0.037 0.045 0.024 0.073 0.067 0.067] 0.067 5 18.5
2007 0.084 0.090 0.095 0.070 0.100 0.092 0.029 0.023 0.104 0.106 0.091 6 33.3
2005 0.130 0.120 0.153 0.108 0.120 0.125 0.014 0.029 0.076 0.076 0.092 7 24.1
_ <2004 0.093 0.050 0.084 0.079 0.062 0.074 0.039 0.016 0.132 0.139 0.101 8 40.1
1998 0.073 0.160 0.127 0.137 0.156 0.159 0.025 0.042 0.087 0.096 0.104 9 21.1
2010 0.014 0.074 0.049 0.101 0.120 0.124 0.049 0.076 0.146 0.157 0.115 10 441
2008 0.053 0.089 0.054 0.092 0.144 0.136 0.018 0.014 0.155 0.158 0.118 11 47.8
1999 0.092 0.035 0.062 0.038 0.046 0.036 0.029 0.058 0.191 0.202 0.123 12 56.3
2003 0.016 0.120 0.092 0.134 0.154 0.164 0.034 0.022 0.147 0.153 0.125 13 44.6
2000 0.089 0.147 0.135 0.167 0.177 0.188 0.023 0.020 0.135 0.146 0.134 14 35.5
2001 0.025 0.076 0.083 0.095 0.090 0.106 0.026 0.032 0.199 0.208 0.138 15 53.1
*iod E 2 EiprIEREMEAT
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Separated Values)#& ;% & 3 » ptapa;8d 307 & 42070 Excel fick8 B gxB~# » Z g imn e

HAEP A F REF LAEAEE FRUT R T E G AR 4B 4-18 47 o

LOCATION,KAOHSIUNG, TW, TMY2-67440,,22.57,120.30,8.0,2.0

DESIGN CONDITIONS,0

TYPICAL/EXTREME PERIODS,4,Wet Season - Week Near Average For Period,Typical,10/18,10/24,Dry Season - Week Near Average For Period,Typical,1/22,1/28,Tropical Hot - Week Nearest M
Period,Extreme, 1/ 1,1/ 7

GROUND TEMPERATURES,3,.5,,,,20.85,21.70,23.33,24.88,27.82,29.36,29.79,29.00,27.19,24.94,22.72,21.25,2,,,,22.01,22.22,23.15,24.19,26.45,27.89,28.60,28.44,27.41,25.86,24.10,22.73,4,,,,
HOLIDAYS/DAYLIGHT SAVINGS,No,0,0,0

COMMENTS 1,TMY2-67440 - WMO#

COMMENTS 2, -- Ground temps produced with a standard soil diffusivity of 2.3225760E-03 {m**2/day}

DATA PERIODS, 1,1,Data,Sunday, 1/ 1,12/31
2012,1,1,1,60,A7A7A7A7*0?1K1K1I1I111111A7A7?0?0*9*9?0?0%0%0,16.6,13.5,82,102000,0,1412,329,0,0,0,0,0,0,0,10,1.5,9,0,777.7,77777,9,999999999,0,0.0000,0,88,0.000,0.0,0.0
2012,1,1,2,60,A7A7ATA7*0?1K1K1I1I111111ATA7?0?0A7A7?070%0*0,16.5,13.5,82,102000,0,1412,329 0,0,0,0,350,2.6,10,0,3.0,1200,9,999959999, 0000,0,88,0.000,0.0,0.0
2012,1,1,3,60,A7A7A7A7*0?1K1K1I1I111111A7A7?0?0*9*9?0?0%0%0,16.5,13.7,84,102000,0,1412,329,0,0,0,0,0,0,0,350,2.2,9,0,3.0,1200,9,999999999,0,0.0000,0,88,0.000,0.0,0.0
2012,1,1,4,60,A7A7ATA7*0?1K1K1I1I111111A7A7?070*9*97070*0*0,16.7,13.8,83,102000,0,1412,330,0,0,0,0,0,0,0,350,2.5,9,0,3.0,1200,9,999999999,0,0.0000,0,88,0.000,0.0,0.0
2012,1,1,5,60,A7A7ATA7*0?1K1K1I1I111111ATAT?0P0A7A7?070%0%0,16.6,13.7,83,102000,0,1412,329,0,0,0,0,0,0,0,20,2.1,8, 0,1200,9,999999999,0,0.0000,0,88,0.000,0.0,0.0
2012,1,1,6,60,A7A7ATA7*0?1K1K1I1I111111A7A7?0?0*9*97070*0*0,16.6,13.4,81,102000,0,1412,329,0,0,0,0,0,0,0,10,2 4.0,1200,9,99995995999,0,0.0000,0,88,0.000, .0
2012,1,1,7,60,A7A7ATA7*0?1K1K1I1I111111A7A7?0?0%9*9?0?0%0%0,16.8,13.5,81,102100,104,1412,330,0,0, 0,0,10,1.6,7,0,4.0,1200,9,999999999,0,0.0000,0,88,0.000,0.0,0.0
2012,1,1,8,60,A7A7ATA7*0?1K1K1I1I111111ATA7?0?0A7A7?070%0*0,17.2,13.6,79,102100,392,1412,332,0,0,0,0, 10,1.1,7,0,5.0,1200,9,999895999,0,0.0000,0,88,0.000,0.0,0.0
2012,1,1,9,60,A7A7ATA7*0?1K1K1I1I111111ATA7?0?0A7A7?070%0*0,18.7,14.3,76,102200,639,1412,340,186,65,156,0,0,0,0,360,1.5,8,0,5.0,1200,9,999999999,0,0.0000,0,88,0.000,0.0,0.0

2012,1,1,10,60,A7A7A7AT*0?1K1K1I1111111A7A7?070%9%97070%0%0,20.0,14.7,72,102200,828,1412,346,322,160,228,0,0,0,0,360,0.9,6,0,5.0,1200,9, 0,0.0000,0,88,0.000,0.0,0.0
2012,1,1,11,60,A7TA7ATAT*0?1K1K1I1I11111ATA7?0?0A7*97070*0*0,21.8,15.6,68,102100,946,1412,356,481,325,262,0,0,0,0,340,1.6,4,0,5.0,1200,9,999999999,0,0.0000,0,88,0.000,0.0,0.0
2012,1,1,12,60,A7A7ATAT*0?1K1K1I1111111A7A7?070%9%970?0%0%0,23.1,16.0,64,101900,985,1412,363,539,391,265,0,0,0,0,320,2.0,3,0,5.0,1200,9, 0,0.0000,0,88,0.000,0.0,0.0

2012,1,1,13,60,A7TATATAT*0?1K1K1I1I1I1I1IA7A7?070%9%97070%0*0,23.2,16.3,65,101800,942,1412,364,650,681,194,0,0,0,0,290,2.6,1,0,5.0,1200,9,999999999,0,0.0000,0,88,0.000,0.0,0.0
2012,1,1,14,60,A7A7A7AT*0?1K1K1I1111111A7A7?0?0A7*97070%0%0,23.5,16.3,64,101700,821,1412,365,500,507,204,0,0,0,0,310,2.9,0,0,5.0,1200,9,999999939,0,0.0000,0,88,0.000,0.0,0.0
2012,1,1,15,60,ATATATAT*0?1K1K1I1I11111A7A72070%9%97070%0%0,22.5,16.0,67,101700,630,1412,360,364,446,164,0,0,0,0,310,3.3,2,0,5.0,1200,9, ,0,0.0000,0,88,0.000,0.0,0.0
2012,1,1,16,60,A7A7A7AT*0?1K1K1I1111111A7A7?070%9%970?0%0%0,21.5,15.7,70,101700,381,1412,355,219,443,99,0,0,0,0,320,3.1,5,0,5.0,1200,9,9 0,0.0000,0,88,0.000,0.0,0.0
2012,1,1,17,60,ATATATAT*0?1K1K1I1I1111I1IA7A720?0A7A7?070%0%0,20.9,14.7,68,101800,92,1412,351,39,0,39,0,0,0,0,340,2.6,7,0,4.0,1200,9,999999999,0,0.0000,0,88,0.000,0.0,0.0
2012,1,1,18,60,A7ATA7AT*0?1K1K1I1111111A7A7?0?0%9%9?0?0%0%0,20.0,13.7,67,101900,0,1412,345,0,0,0,0,0,0,0,360,2.0,7,0,4.0,1200,9,999993999,0,0.0000,0,88,0.000,0.0,0.0
2012,1,1,19,60,A7TATATAT*0?1K1K1I1I11111A7A72070%9%97070%0*0,19.8,13.6,67,102000,0,1412,344,0,0, U U U 0,0,360,1.7,6,0,4.0,1200,9,999999999,0,0.0000,0,88,0.000,0.0,0.0
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st R CC) #gear(C)

g [0.4% 1% 2% 0. 4% 1% 2%

e 36.3| 35.95] 34.8 27.20 26.8) 26.5
AT 34.0{ 33.5 33.0 26.6] 26.3| 26.1
e ¢ 33.8| 33.5 33.2 27.0 26.6| 26.3
£% 34.00 33.7 33.5 27.4) 27.2) 27.0
v 34.1)  33.6] 33.3 28.6| 28.3] 28.0
% 34.1)  33.6] 33.2 207 27.4) 27.3
=i 32.9  32.5 32.0 26.9] 26.7 26.4
A N 34.7  33.6] 33.1 26.9) 26.8| 26.5

(FHE KR A7 FE)
% 4-4 & ¥ TMY3 * 35 5e3-(°C)

Jan |Feb |[Mar |Apr |[May |Jun |Jul |Aug |[Sep |Oct |Nov |Dec | & Tis
e | 15.9(17.6(19.7(23.1|24.7]27.8130.3(29.3|27.3(25.021.2]17.8 23.3
Freh 15.3116.619.1]23.3|124.3|27.5(29.2(28.4(26.4|24.8[21.0]17.3 22.8
e 16.6(18.4|20.7|24.626.0|28.1|28.8[27.9|27.2|25.7|22.3|18.4 23. 7
£#% |(16.6(19.121.2|24.8|25.628.3/28.8/28.3/27.025.1|22.2|18.4 23.8
e @ 17.2120.122.426.1|26.7|28.529.229.0|28.2|26.7|23.6|19.5 24.8
B2 [19.3(21.5(23.5[26.6(27.2(28.7(29.0|28.8(28.127.3|24.9|21.1 25.5
=& [ 17.8(20.1(20.8(22.8(24.7|27.6(28.3|28.0|26.8|25.4|21.4/|18.8 23.5
ok [19.4(21.8(22.7(24.3(25.7/28.2(29.1|28.6|27.5|26.3|23.0/20.3 24. 7

(FHR &R A7 ER)
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PSRN REERE Y ERREF TR TMY3 22 8 217 7

4 4-5 2% TMY3i® 3 2% % p &£ 223 (KW/nd)

Jan |Feb Mar [Apr May |Jun [Jul [Aug |[Sep |0ct |Nov [Dec |& 3
et 1.3 2.3 2.2/ 2.5 3.0/ 3.1 4.3 3.7 3.2 2.6/ 2.0 1.4] 31.7
R 1.5 2.2] 2.5 2.9 3.3 4.2 5.2 4.2 3.4, 3.5 2.2 1.8 36.8
g 3.3 3.2 3.5 3.8 4.2] 3.6/ 4.7 3.9 3.8 4.4, 3.0 2.9 44.4
& 2.7 3.6/ 3.9 4.00 4.8] 4.1] 4.9 4.3] 4.7 4.2] 3.00 2.7 46.9
e R 3.4/ 3.3 3.7 4.6] 5.2] 4.4] 4.2 4.1 4.2 3.7 3.9 3.4 48.0
g2 | 3.1 3.5 3.8 4.2 4.6/ 3.8 4.5 3.8 4.1] 3.6/ 3.1 2.7 44.9
=& | 1.4, 2.3 2.6/ 2.8/ 3.3 5.6/ 5.7 4.6/ 4.3 1.2 1.5 1.5 36.7
i 2.6 3.5/ 3.6/ 4.0/ 3.9 6.0/ 5.7 5.1] 5.2 4.6/ 2.5 1.9 48.6
T3m | 2.4 3.00 3.2 3.6/ 4.0 4.4 4.9 4.2 4.1] 3.5 2.6/ 2.3 42.2
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Fued BEF REE pAH
2 4-6 SATMY3 2P 2pF L3092 2 0 & E
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
5:01- 6:00 0 0 0 0 4 1 7 0 0 0 0 0
6:01- 7:.00 0 1 10 22 68 78 109 68 36 20 3 1
7:01- 8:00 2 35 66 106 168 218 262 217 163 105 73 28
8:01- 9:00 67 141 177 225 263 296 433 395 295 215 172 93
9:01-10:00 137 260 251 346 346 389 506 499 381 292 264 165
10:01-11:00 202 364 328 366 415 454 546 562 490 384 333 210
11:01-12:00 254 426 340 385 399 463 574 548 458 450 324 258
12:01-13:00 255 415 307 339 394 406 556 498 430 409 300 248
13:01-14:00 213 307 278 320 316 324 493 401 375 316 258 199
14:01-15:00 144 190 203 240 262 226 371 270 275 234 148 141
15:01-16:00 65 109 136 134 185 179 251 168 183 128 69 72
16:01-17:00 10 43 64 54 105 92 158 98 87 38 9 14
17:01-18:00 0 1 2 2 33 22 68 24 6 0 0 0
18:01-19:00 0 0 0 0 0 0 4 0 0 0 0 0
(B = Wim?) (FR kiR A7 R
% 4-T S TMY3 & % 2pr T 305 i B
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0:01- 1:.00 16.3 18.7 21.7 233 26 285 27.8 26 24.2 204 17
1:.01- 2:00 16.2 18.5 215 231 25.7 28.4 21.7 25.8 24 20.3 17
2:01- 3:.00 16 18.3 21.3 23 25.6 28.1 2715 25.6 23.9 20.3 17
3:01- 4:00 18.2 21.2 22.9 255 27.9 274 25.5 23.8 20.2 16.9
4:01- 5:00 18.1 21 22.8 254 27.8 271.2 25.2 23.6 20.1 16.8
5:01- 6:00 18.1 21 23 25.4 27.8 271.2 25.3 235 20.1 16.7
6:01- 7:.00 18.2 214 235 26.3 28.6 21.7 25.7 23.8 20.4 16.7
7:01- 8:00 16.3 18.7 224 24.6 27.8 29.8 28.9 26.8 24.5 21 17.2
8:01- 9:00 17.3 19.7 23.6 25.7 29.1 311 30.4 27.9 254 21.7 17.8
9:01-10:00 16.2 18.3 204 24.7 26.6 30.2 32 314 28.7 25.9 22.4 18.5
10:01-11:00 16.7 19.3 21.2 25.3 271.2 30.9 32.7 32.3 29.4 26.5 22.8 19.1
11:01-12:00 17 20 21.5 25.6 271.2 31.2 333 32.7 29.8 26.7 22.8 19.5
12:01-13:00 17 20.2 21.5 25.8 271.2 311 334 322 29.4 26.8 22.8 19.5
13:01-14:00 17 20 215 25.6 27 30.6 32.8 318 29.4 26.5 22.7 19.2
14:01-15:00 16.9 19.5 21.3 25 26.6 29.9 325 30.9 29.1 26.2 22.2 19.1
15:01-16:00 16.5 19.1 21 245 25.9 28.8 31.7 30.2 28.8 25.9 21.7 18.7
16:01-17:00 16.2 18.7 20.6 239 254 28.3 313 29.5 28.1 255 214 18.2
17:01-18:00 16 18.2 20.2 234 24.9 27.8 30.8 20.1 271.7 25.3 211 18
18:01-19:00 15.9 17.9 19.8 23 245 271.6 30.4 28.9 27.3 25.1 21 17.8
19:01-20:00 15.8 17.5 19.6 22.8 24.3 271.2 30 28.8 27 24.9 20.9 17.7
20:01-21:.00 15.8 174 194 22.7 24.1 27 29.8 28.6 26.8 24.9 20.8 17.6
21:01-22:00 17.1 19.3 225 23.9 26.9 29.5 284 26.5 24.8 20.7 175
22:01-23:00 16.9 19.1 22.3 23.6 26.7 29.2 28.2 26.3 24.6 20.6 17.3
23:01-24:00 16.7 18.8 22.1 234 26.4 28.9 28 26.1 24.3 20.5 17.1
(B &= C)(FHR &R 4577 KFm)
%2 4-8 SATMY3 2% A S RPERPF
Jan Feb Mar__|Apr |[May |Jun Jul Aug [Sep |Oct [Nov |Dec |Annual
HDD g 70 52 29 0 0 0 0 0 0 0 3 40 194
CDD ¢ 183 212 300 393 457 534 628 597 517 466 336 242| 4865
CDD g 5 40 81 153 209 294 380 349 277 218 99 341 2139
CDHyyc 56 622| 1150 2398| 3538| 5619 7627 6898 5219 3740 1290 374 38531
CDHysc 10 224 399| 1029| 1689| 3461| 5395 4666| 3059 1790 317 74| 22113
CDHyjc 0 28 39 230 433 1116| 2440| 1813 891 401 27 0f 7418
(&= Chr) (F kiR 2 257 7 FE)
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AT R RBEERET Y SRS A TR TMYS 22 8 7 ]

# 4-9 A7 IMY3 & P T2 X 7 p &HE

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

5:01- 6:00 0 0 0 0 0 16 0 0 0 0 0 0
6:01- 7:00 0 0 2 31 65 103 93 54 39 23 2 0
7:01- 8:00 10 33 59 122 157 223 231 197 164 151 66 32
8:01- 9:00 80 137 168 223 236 338 400 361 281 286 170 138
9:01-10:00 167 233 291 308 305 433 553 436 383 406 263 208
10:01-11:00 233 343 367 378 387 526 673 519 418 479 335 291
11:01-12:00 275 397 401 446 458 554 703 591 441 474 368 314
12:01-13:00 285 357 390 417 494 524 701 595 468 517 354 293
13:01-14:00 233 286 328 378 417 508 641 539 463 498 284 251
14:01-15:00 167 184 252 305 344 440 516 419 368 339 203 170
15:01-16:00 86 131 168 181 238 331 358 300 229 220 107 91
16:01-17:00 12 54 70 87 134 175 220 165 120 64 11 15
17:01-18:00 0 0 3 9 33 66 70 46 7 0 0 0
18:01-19:00 0 0 0 0 0 4 1 0 0 0 0 0

(B = W/m?) (F8 %o @ A= A TR)

% 4-10 #7# TMY3 & ? 2 pe T 305730 &
Apr May Jun Jul Aug Sep Oct Nov

0:01- 1:00 18.1 21.8 22.7 25.4 27.3 26.9 25.1 23.7

1:01- 2:00 17.8 21.6 22.5 25.2 27 26.7 24.9 235
2:01- 3:00 17.7 21.6 224 25 26.9 26.6 24.8 234
3:01- 4:00 17.6 21.4 22.3 24.8 26.7 26.5 24.7 23.3
4:01- 5:00 17.5 21.3 22.2 24.9 26.5 26.4 24.6 23.2
5:01- 6:00 17.4 21.3 22.5 25 26.7 26.4 24.4 23
6:01- 7:00 17.8 21.9 23.3 26.4 27.8 27 25 23.4
7:01- 8:00 18.5 23 24.2 28.1 29.2 28.3 26.2 24.5
8:01- 9:00 19.5 24 25 29.2 30.4 29.4 27.2 25.4 21.6 175
9:01-10:00 17.5 20.4 24.6 25.6 29.8 31.2 30.2 27.9 26.2 22.5 18.3
10:01-11:00 18.2 211 25.3 26.2 30.3 31.6 30.6 28.3 26.7 23.1 19.1
11:01-12:00 16.8 18.7 214 25.8 26.6 30.3 31.8 30.9 285 26.9 234 194
12:01-13:00 16.9 18.9 21 25.8 26.7 30.1 31.9 30.9 285 27.2 235 194
13:01-14:00 16.7 18.6 20.8 25.6 26.6 29.9 31.9 30.8 28.6 27.1 23 19
14:01-15:00 18.2 20.5 25.2 26.3 29.7 314 30.2 28.3 26.6 22.5 18.7
15:01-16:00 18 20.3 24.6 25.9 29.4 30.9 29.9 27.8 26.1 22 185
16:01-17:00 17.6 20 24.2 25.5 29.1 30.3 29.4 274 25.4 214 18.1
17:01-18:00 17.2 19.6 23.6 25 28.1 29.6 28.6 26.9 24.7 21 17.6
18:01-19:00 19.1 23.3 24.5 27.6 29.1 28.1 26.4 24.4 20.8 17.2
19:01-20:00 18.9 23 24.1 27.3 28.9 27.9 26.2 24.2 20.5 17
20:01-21:00 18.6 22.8 23.6 26.9 28.6 27.7 25.9 24 20.3 16.8
21:01-22:00 18.6 22.5 23.3 26.5 28.3 27.5 25.6 23.9 20.2 16.6
22:01-23:00 18.4 22.2 23.1 26.2 27.9 27.3 254 23.8 20.1 16.5
23:01-24:00 183 221 228] 258] 2r7] 2ra] 252] 236] 199] 162

(HEx:C)(FHRKR: 27y FR)

% 4-11 #F- IMY3 2 7 4K SR P B RPF
Jan Feb Mar__|Apr __[May [Jun Jul Aug |Sep [Oct [Nov |Dec [Annual

HDDsc 85 69 31 0 0 0 0 0 0 0 3 43 231
CDDyc 163| 186| 283 398 443| 526 594 570 492 458 330| 226 4669
CDD ¢ 0 3 65 158 195 286 346 322| 252 210 93 22 1980
CDHyyc 16| 486 890| 2534| 3219 5431 6814| 6242 4606| 3547 1207| 267| 35259
CDHyc 163 269 1122 1407| 3273 4582| 4010 2448| 1611 341 41 19267
CDHyc 9 9] 213| 288 949 1783| 1296 551 296 26 0| 5420

(H =2 Chr) (Fa kiR 2 257 7 FE)
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Frd HEF g E0 A
% 4-12 57 IMY3 £ P 2352 X 2 P 4§
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
5:01- 6:00 0 0 0 0 0 0 2 0 0 0 0 0
6:01- 7:00 0 0 3 34 65 84 93 59 39 11 1 0
7:01- 8:00 39 39 95 177 194 203 235 217 187 181 92 51
8:01- 9:00 192 202 233 302 330 308 358 370 332 355 250 188
9:01-10:00 349 340 383 455 441 384 521 467 459 535 383 318
10:01-11:00 447 462 480 512 540 438 574 561 533 644 454 420
11:01-12:00 525 526 552 533 555 448 577 521 558 688 485 483
12:01-13:00 537 514 516 539 557 400 561 457 493 652 463 494
13:01-14:00 486 440 462 476 545 393 534 409 408 554 389 434
14:01-15:00 370 335 375 361 465 408 510 359 397 422 286 328
15:01-16:00 241 221 271 257 319 284 415 301 282 269 147 174
16:01-17:00 87 97 132 151 191 163 258 161 143 100 31 36
17:01-18:00 0 3 15 18 39 56 97 50 12 0 0 0
18:01-19:00 0 0 0 0 0 0 1 0 0 0 0 0
(5 = WIm?) (F# kiR @ A8 f F2)
% 4-13 57 TMY3 & ? 2 pr T 305730 &
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0:01- 1:00 16.8 19.2 22.9 24.1 26.2 271.2 26.3 254 23.8 20.8 16.8
1:01- 2:00 16.6 18.9 22.7 24 26 27.1 26 25.3 23.7 20.5 16.6
2:01- 3:00 16.4 18.8 22.6 23.8 25.7 26.9 25.9 25.1 23.5 20.3 16.5
3:01- 4:00 16.3 18.6 22.6 23.8 25.6 26.6 25.8 24.8 23.3 20.3 16.4
4:01- 5:00 16.1 18.5 22.5 23.6 25.5 26.4 25.6 24.6 23.2 20.1 16.2
5:01- 6:00 16 18.4 22.3 23.8 25.7 26.6 25.7 24.5 23.1 19.9 16.2
6:01- 7:00 16.1 18.8 23 24.5 26.8 274 26.4 25.5 23.6 20.4 16.2
7:01- 8:00 16.9 19.6 23.9 2515 28.2 28.5 21.7 26.9 24.9 215 17.1
8:01- 9:00 16.3 18.2 20.8 25.1 26.7 29.3 29.3 29 28.3 26.4 22.9 18.6
9:01-10:00 17.8 19.6 21.9 26.4 27.8 30.1 30.2 29.8 29.2 27.6 24 19.8
10:01-11:00 18.8 20.8 23 26.8 28.4 30.8 30.9 30.5 29.9 28.7 24.8 20.8
11:01-12:00 19.5 215 237 274 28.9 312 313 30.9 30.3 29.1 25.2 21.6
12:01-13:00 19.7 215 237 274 29.1 313 315 30.8 30.1 29.5 25.6 22
13:01-14:00 19.8 213 235 274 29.2 312 316 30.5 29.8 29.3 25.6 217
14:01-15:00 19.5 213 234 27 29 31.2 315 30.2 29.7 28.7 25.1 21.3
15:01-16:00 18.8 20.6 22.9 26.5 28.2 30.3 30.9 29.8 29.1 28 24.2 20.5
16:01-17:00 17.6 20 22 25.9 274 29.5 30.4 29.1 28.2 26.9 23.2 195
17:01-18:00 16.8 19.2 212 25.3 26.6 28.5 29.5 28.3 275 26 22.6 18.9
18:01-19:00 16.4 18.6 20.7 24.6 25.9 27.8 28.8 27.6 27 25.5 22.1 18.3
19:01-20:00 16.2 18.2 20.5 24.4 25.4 274 28.3 27.1 26.7 25 21.6 17.9
20:01-21:00 15.9 18 20.2 24 25.1 27.1 28 26.9 26.4 24.6 214 17.5
21:01-22:00 157 17.8 19.8 23.7 24.8 26.9 27.8 26.7 26.1 24.3 21.2 17.2
22:01-23:00 17.5 19.6 23.5 24.6 26.7 271.7 26.6 25.8 24.1 211 16.9
23:01-24:00 - 172] 194 232 243 264 275 264] 256] 238 208 168
(B C)(FHR &R 277 FR)
%2 4-14 57 IMY3 2 7 4k SR P BRPF
Jan Feb Mar__|Apr __[May |Jun Jul Aug |Sep [Oct [Nov |Dec [Annual
HDDgc 49 42 15 0 0 0 0 0 0 0 2 251 133
CDDyc 204| 236| 332| 439 497| 544| 584 555 514| 486 369 260 5020
CDD ¢ 5 54| 100| 199 249 304 336 307 274 238 131 37| 2234
CDHyyc 168| 934| 1514 3337| 4486| 5855 6571 5872| 5146 4233 1947| 559| 40622
CDHysc 15| 384 541| 1493| 2338| 3695 4339| 3640| 2987| 2205 758| 115 22510
CDHyc 0 63 45| 279| 577| 1214| 1600| 1097 786 508 113 1| 6283
(H =2 Chr) (FH kiR 0 257 7 FF2)
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LA R R BRI SRR F AT TMY3 2 g 2 g

% 4-15 £ATMYS 2 " pFr T 302X 2 p &

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
5:01- 6:00 0 0 0 0 2 13 0 0 0 0 1 0
6:01- 7:.00 0 1 5 35 71 101 91 56 41 22 3 0
7:01- 8:00 20 61 105 159 197 235 246 213 219 168 98 60
8:01- 9:00 129 193 245 314 380 364 394 341 416 331 244 203
9:01-10:00 257 366 414 480 502 444 509 512 570 494 355 310
10:01-11:00 371 521 539 561 604 512 642 604 656 599 438 410
11:01-12:00 430 587 637 585 690 505 648 654 667 629 468 482
12:01-13:00 449 568 617 502 633 485 653 608 656 636 467 463
13:01-14:00 423 509 518 469 604 456 598 513 528 536 397 370
14:01-15:00 316 394 398 441 492 400 451 370 459 432 292 257
15:01-16:00 192 254 266 296 384 322 336 244 313 261 161 144
16:01-17:00 67 122 135 163 213 202 225 126 159 98 33 26
17:01-18:00 0 9 16 28 68 97 103 47 26 0 0 0
18:01-19:00 0 0 0 0 0 1 4 0 0 0 0 0
(2 i Wim2) (F K %k + A7 F )
% 4-16 £& TMY3 & ? i3 pr T 35553 B &
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0:01- 1:.00 17.3 194 22.8 234 26.5 274 26.7 25.2 23 20.1 16.6
1:.01- 2:00 17.1 19.2 22.6 231 26.2 271.2 26.7 24.9 22.9 19.9 16.3
2:01- 3:.00 16.9 19.1 22.2 23 25.9 27.1 26.3 24.7 22.8 19.7 16.1
3:01- 4:00 16.5 18.9 22.2 22.9 25.8 26.8 26.2 24.6 22.5
4:01- 5:00 16.4 18.7 22 22.7 255 26.5 26.1 244 224
5:01- 6:00 16.2 18.5 21.9 22.9 25.7 26.7 26 24.3 22.3
6:01- 7:.00 16.2 18.9 22.9 238 27.1 21.7 26.8 25.1 23
7:01- 8:00 17 19.9 24.4 25.1 28.6 28.8 28.2 26.6 24.4
8:01- 9:00 15.8 18.4 21.2 25.7 26.5 29.5 29.5 29.2 28.1 25.9 231 184
9:01-10:00 17.1 20.1 224 26.8 27.3 30 30.2 30.2 29.1 271.2 24.4 19.9
10:01-11:00 18.3 21.3 23.6 27.8 28.3 30.9 30.9 30.8 29.7 28.1 25.2 211
11:01-12:00 194 22.2 24.6 28.2 29.1 315 31.3 314 30.1 28.8 25.8 22.1
12:01-13:00 20.1 22.7 24.9 27.9 29.3 314 31.7 315 30.2 29.2 26.1 22,5
13:01-14:00 20.5 22.6 24.8 28 29 31.3 31.4 312 30.1 29 26.2 22.6
14:01-15:00 20.3 22.4 24.5 27.8 28.7 31 30.9 30.4 29.7 28.6 26 22.1
15:01-16:00 19.5 21.9 23.8 27.3 28.1 30.6 30.4 29.5 20.1 21.7 25.1 21.2
16:01-17:00 184 21.1 23 26.8 27.3 29.8 29.8 28.7 28.3 26.4 23.6 19.9
17:01-18:00 17.1 20.2 22.2 25.8 26.4 29 29.2 28.3 274 25.2 22.6 19
18:01-19:00 16.5 19.5 21.3 24.8 25.4 28 285 27.8 26.9 24.6 22 18.2
19:01-20:00 16.1 18.9 20.8 24.1 24.8 2715 28.3 27.6 26.4 24.1 21.4 175
20:01-21:.00 15.8 184 204 239 245 274 28.1 274 26.1 238 21 17.3
21:01-22:00 18.2 20.2 23.7 24.2 271.2 28.1 27.3 25.9 235 20.7 17
22:01-23:00 18 19.9 233 23.8 27.1 27.9 27 25.6 23.2 20.4 16.7
23:01-24:00 17.7 19.6 23.2 23.6 26.8 21.7 26.9 254 23 20.2 164
(= C) (F# Rk - 2573 F2)
2 4-17T EATMYS £ 9 L og s B p R ph
Jan Feb Mar__|Apr __[May [Jun Jul Aug |Sep [Oct [Nov |Dec [Annual
HDD s 49 35 1 0 0 0 0 0 0 0 2 4 121
CDDp¢ 204 253 348 445 482 550 584 566 510 467 367 259] 5035
CDD ¢ 5 64 112 205 234 310 336 318 270 219 128 36| 2237
CDHyyc 197| 1126| 1759 3505 4139| 6011 6576 6137 5035 3789 1903 627| 40804
CDHyc 28 508 692 1705 2082| 3851 4344| 3905 2878 1918 784 181| 22876
CDHy¢ 0 119 98 408 521 1261 1556| 1266 759 422 140 11| 6561
(H =2 Chr) (Fa kiR 2 257 7 FE)
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% 4-18 o IMY3 £ ? EpTi023 7 p &E

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
5:01- 6:00 0 0 0 0 1 1 3 0 0 0 0 0
6:01- 7:.00 0 0 0 60 87 93 41 48 43 13 9 0
7:01- 8:00 34 71 59 214 235 248 155 177 202 139 142 72
8:01- 9:00 166 202 222 344 357 340 314 307 346 316 317 233
9:01-10:00 339 331 374 484 512 364 412 437 464 448 482 379

10:01-11:00 481 426 521 585 627 465 549 521 555 524 585 504

11:01-12:00 520 499 589 612 690 551 565 599 571 582 628 531

12:01-13:00 517 511 611 635 708 616 555 597 571 531 603 539

13:01-14:00 507 484 526 592 657 545 548 509 550 483 484 501

14:01-15:00 415 366 403 486 588 478 450 398 442 385 385 363

15:01-16:00 265 266 253 357 435 362 331 276 312 237 217 206

16:01-17:00 97 135 98 200 257 213 166 146 159 7 61 50
17:01-18:00 26 9 3 43 90 80 61 48 18 0 0 0
18:01-19:00 0 0 0 0 0 0 10 0 0 0 0 0

(B = Wim?) (F kil @ A7 g FFIR)
LV ERIIOERER

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0:01- 1:.00 15.5 184 20.7 24.6 25.1 26.8 28.1 271.7 26.4 24.8 21.9 18.1
1:.01- 2:00 18.3 20.5 24.5 24.9 26.5 28.1 2715 26.2 24.7 21.7 17.9
2:01- 3:.00 18.2 20.3 24.3 24.8 26.4 27.9 274 26.1 24.5 215 17.7
3:01- 4:00 18.1 20.2 24.1 24.7 26.2 21.7 27.3 26 244 214 17.6
4:01- 5:00 18.1 20.1 23.9 245 26.1 21.7 27.1 25.9 24.3 21.3 174
5:01- 6:00 17.9 20 24 24.6 26.3 21.7 271.2 25.8 24.2 21.2 17.2
6:01- 7:.00 17.9 20.2 24.6 25.2 27.3 28.1 28 26.6 24.6 215 17.2
7:01- 8:00 18.7 211 25.8 26.2 28.6 29 28.9 27.9 25.8 22.6 17.9
8:01- 9:00 16.3 19.9 224 26.8 27.1 29.3 30.1 30 29.4 274 24 19.2

9:01-10:00 17.7 21.4 23.7 27.9 28.3 29.8 30.4 31 30.1 28.7 253 20.5

10:01-11:00 19.1 222 24.8 28.3 29.1 30.7 30.8 314 31 29.5 26.1 21.6

11:01-12:00 20.2 23 255 285 29.2 311 311 317 313 30.1 26.6 22.5

12:01-13:00 20.8 234 25.6 285 294 314 31 3.7 315 30 26.9 23

13:01-14:00 21.1 23.3 25.4 284 29.1 311 30.8 311 313 30.2 26.5 22.9

14:01-15:00 20.9 22.9 25.1 28.1 29 30.8 30.7 30.5 30.6 29.9 26.1 22.5

15:01-16:00 20.1 22.5 24.6 21.6 28.6 30.3 30.3 30.2 30 29.3 255 21.6

16:01-17:00 19 21.8 239 21.2 28.1 29.8 30 29.5 290.1 28.1 24.6 20.8

17:01-18:00 17.9 20.8 23 26.5 21.3 28.9 29.5 28.8 28.2 27.1 239 20

18:01-19:00 17.2 20.1 22.4 26 26.7 28.4 29 28.3 21.7 26.5 235 195

19:01-20:00 16.8 19.8 22 25.8 26.4 28.1 28.9 28.3 27.5 26 232 19.1

20:01-21:00 16.5 19.5 21.7 25.7 26.1 21.8 28.7 28.1 27.3 25.7 22.9 18.8

21:01-22:00 16.3 19.2 21.4 255 259 21.6 28.7 28 27 25.4 22.6 18.5

22:01-23:.00 16 19 21.1 25.2 25.6 214 28.5 27.9 26.7 25.1 22.4 18.3

23:01-24:00 15.7 18.7 20.9 25 25.3 21.2 28.3 271.8 26.6 24.9 22.1 18.1

(B 1= C) (FHR kR - k475 Km)
%2 4-20 3 TMY3 2 * A S RP R

Jan Feb Mar _[Apr _ |May |Jun Jul Aug [Sep  |Oct Nov__|Dec [Annual
HDD g 34 24 6 0 0 0 0 0 0 0 0 16 80
CDD ¢ 224 284 383 484 518 555 596 588 545 518 406 295 5396
CDDgc 10 84 142 244 270 315 348 340 305 270 167 62| 2557
CDHyc 259 1372 2310{ 4408| 5000 6120 6856 6677 5887 5000 2671 823| 47383
CDHyc 34 539 051 2319 2814 3960 4624| 4445| 3727 2885 1056 204( 27558
CDHy;c 0 60 81 469 647 1328| 1779| 1676 1236 832 110 13| 8231

(5 i C.hr) (F8 %ok : A5 5 AE32)
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LA R R BRI SRR F AT TMY3 2 g 2 g

% 4-21 32 TMY3 £ " T 352X 2 P 4§
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
5:01- 6:00 0 0 0 0 0 0 0 0 0 0 0 0
6:01- 7:.00 0 2 2 35 71 62 44 26 24 3 4 0
7:01- 8:00 37 73 93 169 200 179 167 148 158 126 117 62
8:01- 9:00 189 203 240 293 352 295 318 266 295 285 245 189
9:01-10:00 323 334 406 414 472 403 467 397 425 413 361 309
10:01-11:00 447 457 518 542 567 475 585 506 559 549 440 386
11:01-12:00 514 517 569 592 607 521 649 583 650 588 502 434
12:01-13:00 436 550 598 600 588 511 625 588 644 561 490 451
13:01-14:00 454 521 525 585 575 489 592 499 545 490 391 397
14:01-15:00 363 410 416 446 486 382 486 392 426 351 290 290
15:01-16:00 232 269 280 314 350 288 346 251 266 206 172 161
16:01-17:00 92 135 133 178 212 167 173 135 139 61 42 36
17:01-18:00 1 7 12 36 69 57 49 32 14 0 0 0
18:01-19:00 0 0 0 1 2 0 0 0 0 0 0 0
(=0 W/m2) (FHR &R A5 KR
% 4-22 B2 TMY3 & 7 2 pe T 30353 R
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0:01- 1:.00 17.6 19.8 22 254 25.9 27.6 27.8 27.6 26.7 25.8 23.7 19.9
1:.01- 2:00 17.3 19.7 21.7 25.2 25.7 274 271.6 274 26.6 25.6 234 19.5
2:01- 3:.00 17.1 194 215 25 25.6 27.3 274 27.3 26.4 254 23.2 19.3
3:01- 4:00 16.9 19.1 21.3 24.8 255 271.2 27.3 27.3 26.2 25.3 23 19.2
4:01- 5:00 16.7 18.9 21.1 24.6 255 27 27 271.2 26 25.1 22.9 19
5:01- 6:00 16.6 19 21.1 24.5 255 27.1 271.2 27.1 26 25 22.7 18.9
6:01- 7:.00 16.6 19 21.3 25.1 26.4 27.9 28.1 271.5 26.6 254 22.8 18.9
7:01- 8:00 17.2 20 22.2 26.3 27.3 28.9 29.1 28.5 21.7 26.6 23.8 19.6
8:01- 9:00 18.7 21.9 24.1 27.3 28.1 29.8 29.8 29.5 29.1 28.3 25.5 211
9:01-10:00 20.4 23.2 25.4 27.9 28.6 30.2 30.4 30.3 29.8 29.1 26.3 22.4
10:01-11:00 21.7 24 25.8 284 29 30.4 311 30.6 30.5 29.8 26.9 23.1
11:01-12:00 22.5 24.6 26.2 28.8 29.3 30.6 31.2 31 31 30.1 27 23.6
12:01-13:00 22.8 24.9 26.4 289 29.1 305 312 30.9 31 30 21.2 24
13:01-14:00 23 24.8 26 28.8 289 304 313 30.6 30.7 30 27 24
14:01-15:00 22.6 24.4 25.7 284 28.8 30.2 30.8 30.3 30 29.5 26.7 23.6
15:01-16:00 22.1 23.8 254 28 284 29.8 30.4 29.9 294 28.8 26.2 22.9
16:01-17:00 21.2 22.9 24.8 275 28.1 29 29.9 29.6 28.9 281 25.7 222
17:01-18:00 20.3 22 24.1 26.7 27.3 28.6 28.9 28.9 28.2 21.7 25.4 21.9
18:01-19:00 19.8 21.6 23.6 26.4 26.8 284 28.6 28.5 27.9 275 25.3 215
19:01-20:00 19.2 21.3 23.3 26.3 26.7 284 28.4 28.3 27.8 27.2 25.1 211
20:01-21:.00 18.7 20.9 23 26.1 26.6 28.2 28.2 28.3 27.6 26.9 24.8 20.8
21:01-22:00 18.3 20.6 22.8 25.9 26.4 28.1 28 28 27.2 26.6 245 20.5
22:01-23:00 18.1 204 22.6 25.8 26.2 28 27.9 27.9 27 26.2 24.2 20.1
23:01-24:00 17.9 20.1 224 25.7 26.1 27.9 27.8 21.7 26.9 25.9 24 19.8
(M= :°C) (FA KR ~57 g KE)
% 4-23 32 TMY3 2 7 4k SR P ERPF
Jan Feb Mar__|Apr __[May |Jun Jul Aug |Sep [Oct |Nov |Dec |Annual
HDD s 6 11 0 0 0 0 0 0 0 0 0 8 25
CDDp¢ 289 323 418 497 532 561 588 581 544 537 447 345 5662
CDD ¢ 47 110 170 257 284 321 340 333 304 289 207 105 2767
CDHyyc 662| 1734 2785 4739| 5322| 6267| 6680 6514| 5860 5446 3518 1433| 50960
CDHyc 129 667 1124 2600 3110| 4108 4448| 4282 3700] 3239| 1509 366 29282
CDHy¢ 4 62 126 548 673| 1408 1657| 1479] 1131 827 130 15| 8060
(& :C.hr) (FR KR 27 FR)
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Br g G RESE A
% 4-24 TETMY3 &2 7 2o 2 p 4§
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
5:01- 6:00 0 0 0 0 0 0 0 0 0 0 0 0
6:01- 7:00 0 2 2 35 71 62 44 26 24 3 4 0
7:01- 8:00 37 73 93 169 200 179 167 148 158 126 117 62
8:01- 9:00 189 203 240 293 352 295 318 266 295 285 245 189
9:01-10:00 323 334 406 414 472 403 467 397 425 413 361 309
10:01-11:00 447 457 518 542 567 475 585 506 559 549 440 386
11:01-12:00 514 517 569 592 607 521 649 583 650 588 502 434
12:01-13:00 486 550 598 600 588 511 625 588 644 561 490 451
13:01-14:00 454 521 525 585 575 489 592 499 545 490 391 397
14:01-15:00 363 410 416 446 486 382 486 392 426 351 290 290
15:01-16:00 232 269 280 314 350 288 346 251 266 206 172 161
16:01-17:00 92 135 133 178 212 167 173 135 139 61 42 36
17:01-18:00 1 7 12 36 69 57 49 32 14 0 0 0
18:01-19:00 0 0 0 1 2 0 0 0 0 0 0 0
(2 =t Wim?) (F# kiR A7 FIL)
% 4-25 7" TMY3 & * 2T 305 B R
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0:01- 1:00 17.2 18.9 19.7 216 23.5 26 26.8 26.6 25.2 24.2 20.4 18.1
1:01- 2:00 16.9 18.8 19.5 215 23.2 25.8 26.7 26.3 24.9 23.9 20.3 18
2:01- 3:00 16.7 18.6 19.3 21.3 23.2 25.6 26.5 26.2 24.8 23.6 20.1 17.8
3:01- 4:00 16.7 18.5 19.2 211 23.1 25.4 26.2 25.9 24.6 23.3 20.1 17.6
4:01- 5:00 16.6 18.4 18.9 20.9 23 25.3 26.1 25.7 24.5 23.3 20.1 17.5
5:01- 6:00 16.6 18.2 18.8 20.9 23.1 25.4 26.1 25.8 24.5 23.2 20 175
6:01- 7:00 16.5 18.3 18.9 214 23.6 26.7 271.2 26.5 25.1 23.6 20.1 17.6
7:01- 8:00 17 18.9 19.9 22.4 24.6 28.2 28.4 27.7 26.6 24.9 20.9 18
8:01- 9:00 17.7 19.9 21.3 23.5 25.3 29 29.3 29 28.1 26.3 22 18.7
9:01-10:00 18.6 21.2 22.2 24.3 25.8 29.3 29.7 29.7 29 27.2 22.6 19.6
10:01-11:00 19.1 21.9 22.8 24.8 26.2 29.7 30 30.3 29.5 21.6 23 20.2
11:01-12:00 19.2 22.2 23 24.9 26.5 29.7 30.2 30.4 29.6 21.7 23.1 20.6
12:01-13:00 19.3 22.2 23.1 24.7 26.6 29.9 30.3 30.3 29.6 21.6 23.1 20.5
13:01-14:00 19.3 22.1 22.7 24.8 26.5 29.9 30.1 30.1 29.1 27.4 22.8 20.5
14:01-15:00 19.1 21.8 224 24.3 26.1 29.4 30 29.7 28.8 27 22.5 20.2
15:01-16:00 18.8 216 22 24 25.9 28.8 29.6 29.4 28 26.5 22.2 19.8
16:01-17:00 18.5 213 21.8 23.6 25.3 28.3 29.2 28.9 274 26.1 21.9 194
17:01-18:00 18.2 20.8 214 23.3 25 21.7 28.6 28.4 26.9 25.8 21.6 19.1
18:01-19:00 18.1 20.4 211 23 24.7 27.3 28.4 28.2 26.7 25.6 214 19
19:01-20:00 17.9 20.3 20.8 22.8 24.6 27 28.2 27.9 26.4 25.4 21.2 18.8
20:01-21:00 17.7 20.1 20.5 22.5 24.3 27 28 27.6 26.2 25.2 211 18.6
21:01-22:00 17.6 19.8 20.3 22.3 24.1 26.8 27.9 274 25.9 25.1 20.9 18.5
22:01-23:00 17.4 19.5 20 22.1 23.9 26.6 27.6 27.2 25.6 24.7 20.7 18.2
23:01-24:00 17.3 19.3 19.9 21.9 23.7 26.4 27.3 26.8 25.4 24.4 20.6 18
(B :C) (FHRRR: AP FE)
% 4-26 “ETMY3 2P A SR P 2R
Jan Feb Mar _[Apr _ |May |Jun Jul Aug |Sep  [Oct Nov__|Dec [Annual
HDD ¢ 27 16 7 0 0 0 0 0 0 0 0 16 66
CDDyc 243| 284 335 385 454 526| 566| 558| 503| 477| 341 274 4946
CDD ¢ 21 76 94 145 206 286 318 310 263 229 101 421 2091
CDHyyc 181 1019| 1266 2188| 3468 5434 6155 5950( 4870| 4019 1156 422| 36128
CDHyc 6 268 349 833| 1412 3275 3923 3718 2710 1900 199 66| 18659
CDHyc 0 7 12 72 131 828| 1184 1019 601 289 4 0| 4147
(HEi=:Chr) (FH KR 277 BER)
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LA R R BRI SRR F AT TMY3 2 g 2 g

#0427 oK TMY3 & P o237 p &

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
5:01- 6:00 0 0 0 0 1 6 1 0 0 0 0 0
6:01- 7:00 0 0 8 50 70 147 121 69 67 35 2 0
7:01- 8:00 36 77 108 157 199 327 286 245 263 200 73 32
8:01- 9:00 163 252 239 287 360 500 442 437 475 392 191 129
9:01-10:00 295 3% 407 462 490 634 617 544 625 551 323 245
10:01-11:00 411 507 530 573 576 765 764 673 738 676 420 318
11:01-12:00 462 565 602 603 622 814 757 726 773 731 455 340
12:01-13:00 478 567 552 562 561 796 709 714 780 709 453 321
13:01-14:00 389 519 487 508 441 727 696 614 612 594 310 269
14:01-15:00 253 372 360 411 294 566 567 495 459 411 163 180
15:01-16:00 133 206 213 227 202 400 396 333 285 238 61 68
16:01-17:00 26 76 73 113 102 234 247 200 104 55 1 0
17:01-18:00 0 4 3 18 13 72 77 39 5 0 0 0
18:01-19:00 0 0 0 0 0 0 0 0 0 0 0 0
(= W/me) (F#sim © haf AL)
% 4-28 &K TMY3 & 7 2 pe T 3035 3R i B
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0:01- 1:00 18.3 20.4 212 23.1 24.6 26.7 27.6 27.5 26.3 24.6 217 194
1:01- 2:00 18.2 20.1 211 22.8 24.4 26.5 271.5 27.2 26 24.4 21.6 19.3
2:01- 3:00 18 20 20.8 22.6 24.3 26.3 27.3 26.9 25.7 24.2 215 19.2
3:01- 4:00 18 19.8 20.6 22.4 24.2 26 27.1 26.8 25.5 24.1 21.4 19.1
4:01- 5:00 18 19.7 20.5 22.3 24.1 25.8 26.9 26.6 25.4 23.9 21.3 19
5:01- 6:00 17.9 19.6 20.5 22.3 24.2 26.1 27 26.6 25.4 24.1 21.3 18.8
6:01- 7:00 17.8 19.6 20.8 22.8 24.9 274 28.1 27.3 26.2 24.4 215 18.8
7:01- 8:00 18.4 20.5 21.8 23.9 25.9 28.7 29.4 28.5 27.9 25.9 22.3 19.3
8:01- 9:00 19.5 22.3 23.1 24.7 26.7 29.2 30.2 29.8 29.1 27.5 23.6 20.3
9:01-10:00 20.6 23.4 24.4 25.6 271.2 29.7 30.7 30.3 29.5 28.6 24.6 21.3
10:01-11:00 21.3 23.9 25 26.1 274 30.1 30.9 30.5 29.9 29.2 25.2 21.9
11:01-12:00 21.8 24.3 25.3 26.3 27.8 30.3 311 30.6 30 29.2 25.5 22.3
12:01-13:00 21.8 24.3 25.2 26.4 217.6 30.3 311 30.6 29.8 29.4 25.4 224
13:01-14:00 215 24.3 25 26.4 27.4 30.3 31 30.4 29.6 29.1 24.9 22.2
14:01-15:00 21.1 24 24.7 26.3 27.1 29.9 30.9 30.3 29.1 28.6 24.5 21.9
15:01-16:00 20.8 23.6 24.3 25.7 26.6 29.7 30.7 29.9 28.7 28 24 214
16:01-17:00 20.2 23.1 23.7 25.4 26.4 29.3 30.2 29.6 28.1 271.2 23.6 20.8
17:01-18:00 19.8 22.5 23.2 24.9 26.1 28.6 29.4 28.8 274 26.7 23.2 20.5
18:01-19:00 194 22.1 22.8 24.5 25.6 28.1 29 28.4 27.2 26.3 22.8 20.2
19:01-20:00 19.1 21.9 22.6 24.3 25.4 27.9 28.7 28.2 26.9 25.9 22.6 20
20:01-21:00 18.9 21.6 22.3 24.1 25.2 27.6 28.5 28.2 26.7 25.6 22.4 19.8
21:01-22:00 18.7 21.3 22 23.8 25 271.5 28.3 28.3 26.5 25.4 22.2 19.6
22:01-23:00 18.5 21 21.6 23.6 24.8 271.2 28 28.1 26.3 25.1 22.1 19.5
23:01-24:00 18.4 20.7 214 23.4 24.6 27.1 27.8 27.8 26.2 24.7 21.8 19.3
(HEz:C) (FHRRR: 277 FRL)
% 429 SATMY3 2 " LS RPERPF
Jan Feb Mar _[Apr _ |May |Jun Jul Aug |Sep  [Oct Nov__|Dec [Annual
HDD s 10 7 3 0 0 0 0 0 0 0 0 7 27
CDD ¢ 292 331 393 429 487 546 591 578 524 507 389 318| 5385
CDD ¢ 54 114 147 189 239 306 343 330 284 259 149 771 2491
CDHyyc 548| 1782| 2267| 3164| 4257| 5896| 6741 6424| 5384 4718 2151 914| 44246
CDHyc 53| 664| 818 1486 2089| 3736 4509| 4192| 3224 2559| 623 198| 24151
CDHyc 0 57 118 266 273| 1092 1714| 1362 816 567 23 2| 6290
(= :C.hr) (FA KR 2477 FL)
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¥ TMY3 § 2 B § % #2111
¥IF TMY3 F 222 REF 2 £2 1 iRk
- % FEF RELEA
BB g pEEPRRRUE Y EY EipE@ AL 51 AWYD &iEp 1975 = 3
1984 & St~ 5S¢ ~ S 2 3w B2 § TR - TMY2 FHRESEET % 5 1993 #
F12002 & > B EFERIE AL A SMACRTH S 5P CEE S s G FTER S
£ A ood 3 AWYD i edhre & —;ﬁ EEX - TeALE K .a"u_{,?l —; L5 o
F ARy el R A AL £ 1998 £ 7 2012 & 15 & T ik .
BEFEF REFTREBHLFLF R F2 T4 0 ok 520 EmiE
B~22Z2PpHE>TMYI B LY T ﬁiiﬁF’fS*L A FiT 0 A A W 5 2.53% ~ 1.85% -
| EF EERRAE2PEVER-F
FHEEF |- 2 -1 =% ] bR = 1 = 8 AR 4 7 L3 4 4 -
TMY2 [1993-2002 (1998 {1998 [1999 [1998 (1999 [2000 (2000 (2000 [2000 [2002 [1998 |1998
TMY3 [1998-2012 (2012 {2010 |2007 |2012 (2011 |1999 (2006 (2005 [2006 [2005 |2012 |2012
(FAL KR : A7 7 FR)
2 52 4P HEF RELF AR ETIDEVR
FREZ = P LB |AWYD |TMY2 TMY3
e R (C) 23.75 23.51 24.41 24.35
1 “—’é«iﬁ’.@i("C) 19.45 19.54 19.88 19.86
>R Z P T
) 3401.3 3608.3 2853.4 3523.3
(Wh/m*-day)
Eidp
) -- 3210.9 2258.8 2345.2
(Wh/m*-day)
TP HE
Aicn ~| 13713 12547| 19305
(Wh/me-day)
R i# (m/s) 2.33 2.39 2.26 2.30
¥R R (%) 75.4 79.5 76.7 76.8
(FR KR 27 F EERL)
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LA R R BRI SRR F AT TMY3 2 g 2 g

¥ & T & f F 24 EnergyPlus § 4

d N FEEEF i AR DHEWNEFEREF FEHEATAENZ
PR AFEAURT G LR P2 A2 E R S F R TR o R AR
R EE* £ Wi ARI%2 EnergyPlus -
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Field Element Unit or Range | Resolution Description
1 Date MM/DDIYYYY | - Date of data record
2 Time HH:MM - Time of data record (local
standard time)
3 Hourly VWatt-hour per 1 Wh/m* Amount of solar radiation
extraterrestrial square meter received on a horizontal surface
radiation on a at the top of the atmosphere

horizontal surface

during the 60-minute period
ending at the timestamp

4 Hourly Watt-hour per 1Whim* Amount of solar radiation
extraterrestrial square meter received on a surface nommal to
radiation normal to the sun at the top of the
the sun atmosphere during the 60-

minute period ending at the
timestamp

5 Global horizontal VWatt-hour per 1 Wh/m* Total amount of direct and
imadiance square meter diffuse solar radiation received

on a horizontal surface during
the 60-minute period ending at
the timestamp

6 Global horizontal 1-2 - See Table 1-4
iradiance source
flag

7 Global horizontal Percent 1% Uncertainty based on random
imadiance and bias emor estimates — see
uncertainty NSRDB Users Manual (Wilcox,

2007b)

8 Direct normal Watt-hour per 1Wh/m* Amount of solar radiation
imadiance square meter (modeled) received in a

collimated beam on a surface
normal to the sun during the 60-
minute period ending at the
timestamp

9 Direct normal 1-2 - See table 14
iradiance source
flag

10 | Direct nomal Percent 1% Uncertainty based on random
iradiance and bias emor estimates — see
uncertainty NSRDB User's Manual (Wilcox,

2007b)

11 | Diffuse horizontal Watt-hour per 1 Wh/m* Amount of solar radiation
imadiance square meter received from the sky (excluding

the solar disk) on a horizontal
surface during the 60-minute
period ending at the timestamp

12 | Diffuse horizontal 1-2 - See Table 1-4
iradiance source
flag

13 | Diffuse horizontal Percent 1% Uncertainty based on random
iradiance and bias emor estimates — see
uncertainty NSRDB Users Manual (Wilcox,

2007h)

(F 4L kiR © User’s Manual for TMY3 Data Sets)
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14 | Global horizontal Lux 100 Ix Average total amount of direct
illuminance and diffuse illuminance received
on a horizontal surface during
the 60-minute period ending at
the timestamp
15 | Global horizontal 1-2 - See Table 1-4
illuminance source
flag

16 | Global horizontal Percent 1% Uncertainty based on random

illuminance and bias emor estimates — see

uncertainty section 2.10)

17 | Direct normal Lux 100 Ix Average amount of direct

iluminance normal lluminance received
within a 5.7° field of view
centered on the sun during 60-
minute period ending at the
timestamp

18 | Direct nomal 1-2 - See Table 1-4

illuminance source
flag

19 | Direct nomal Percent 1% Uncertainty based on random

illuminance and bias emor estimates — see
uncertainty section 2.10)
20 | Diffuse horizontal Lux 100 Ix Average amount of llluminance
illuminance received from the sky (excluding
the solar disk) on a horizontal
surface during the 60-minute
period ending at the timestamp
21 | Diffuse horizontal 1-2 - See Table 1-4
illuminance source
flag

22 | Diffuse horizontal Percent 1% Uncertainty based on random

iluminance and bias emor estimates — see
uncertainty section 2.10)
23 | Zenith luminance Candela per 10 cd/m* Average amount of luminance at
square meter the sky's zenith during the 60-
minute period ending at the
timestamp
24 | Zenith luminance 1-2 - See Table 1-4
source flag
25 | Zenith luminance Percent 1% Uncertainty based on random
uncertainty and bias emor estimates — see
section 2.10)

26 | Total sky cover Tenths of sky 1 tenth Amount of sky dome covered by
clouds or obscuring phenomena
at the time indicated

27 | Total sky cover flag See Table 1-5

(source)
26 | Total sky cover flag See Table 1-6
(uncertainty)

29 | Opaque sky cover Tenths of sky 1 tenth Amount of sky dome covered by
clouds or obscuring phenomena
that prevent observing the sky
or higher cloud layers at the
time indicated

(F kL k& © User’s Manual for TMY3 Data Sets)
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30 | Opaque sky cover See Table 1-5
flag (source)
31 | Opaque sky cover See Table 1-6
flag (uncertainty)
32 | Dry-bulb Degree C 0.1° Dry-bulb temperature at the time
temperature indicated
33 | Dry-bulb See Table 1-3
temperature flag
(source)
34 | Dry-bulb See Table 1-6
temperature flag
{uncertainty)
35 | Dew-point Degree C 0.1° Dew-point temperature at the
femperature time indicated
36 | Dew-point See Table 1-5
temperature flag
(source)
37 | Dew-point See Table 1-6
temperature flag
{uncertainty)
38 | Relative humidity Percent 1% Relative humidity at the time
indicated
39 | Relative humidity See Table 1-5
flag (source)
40 | Relative humidity See Table 1-6
flag (uncertainty)
41 | Station pressure Millibar 1 mbar Station pressure at the time
indicated
42 | Station pressure flag See Table 1-5
(source)
43 | Station pressure flag See Table 1-6
{uncertainty)
44 | Wind direction Degrees from 10° Wind direction at the time
north (360° = indicated
north; 0° =
undefined,
calm)
45 | Wind direction flag See Table 1-5
(source)
46 | Wind direction flag See Table 1-6
juncertainty)
47 | Wind speed Meter/second 0.1 mis Wind speed at the time
indicated
45 | Wind speed flag See Table 1-5
(source)
49 | Wind speed flag See Table 1-6
{uncertainty)
50 | Horizontal visibility Meter* m Distance to discermnable remote
objects at the time indicated
{7777 = unlimited)
51 | Horizontal visibility See Table 1-5
flag (source)
52 | Horizontal visibility

flag (uncertainty)

(F 4L k& : User’s Manual for TMY3 Data Sets)
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53 | Ceiling height Meter* m Height of the cloud base above
local terrain (77777 = unlimited)

54 | Ceiling height flag See Table 1-5

(source)
55 | Ceiling height flag See Table 1-6
(uncertainty)

56 | Precipitable water Centimeter 0.1cm The total precipitable water
contained in a column of unit
cross section extending from the
garth's surface to the top of the
atmosphere

57 | Precipitable water See Table 1-5

flag (source)

58 | Precipitable water See Table 1-6

flag (uncertainty)

59 | Aerosol optical [unitless] 0.001 The broadband aerosol optical

depth, broadband depth per unit of air mass due to
extinction by the aerosol
component of the atmosphere

60 | Aerosol optical See Table 1-5

depth, broadband
flag (source)

61 | Aerosol optical See Table 1-6

depth, broadband
flag (uncertainty)

62 | Albedo [unitless] 0.01 The ratio of reflected solar
irradiance to global horizontal
irradiance

63 | Albedo flag (source) See Table 1-5

64 | Albedo flag See Table 1-6

(uncertainty)
65 | Liquid precipitation Millimeter* 1 mm The amount of liquid
depth precipitation observed at the
indicated time for the period
indicated in the liquid
precipitation quantity field
66 | Liquid precipitation Hour* 1hr The period of accumulation for
quantity the liquid precipitation depth
field

67 | Liquid precipitation See Table 1-5

depth flag (source)

68 | Liquid precipitation See Table 1-6

depth flag
{uncertainty)

*Walue of -9900 mndicates the measurement 15 missing.

(F kL k& © User’s Manual for TMY3 Data Sets)
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