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Abstract According to the Korea industrial standard of air conditioning systems (KS C 9306), cooling and heating
loads for buildings can be calculated by using maximum and minimum temperature in BIN data. Cooling and heating
loads can be determined by building set temperature and ambient temperature. Cooling and heating system capacity
of buildings can be normally designed according to determined heating and cooling loads. Cooling and heating system
capacity can be reduced by updated BIN data, applying TAC (Technical Advisory Committee) values. In this study,
updated BIN data have been analyzed using ambient temperature of 19 areas in Korea for the last 10 years (2005~2014)
provided by KMA (Korea Meteorological Administration). Building cooling and heating loads have been calculated
following TAC based BIN data. As a result, designed system capacity decreased depending on applying TAC. Those
were reduced as 7.1% (100 m’ building), 8.7% (1,000 m’ building) in cooling capacity, 11.7% in heating capacity
when TAC 2.5% applied. And also, it is expected system initial and operating cost by decreasing system capacity.

Key words BIN data(BIN ©|©]E), Technical advisory committee(Z2}9] & ), Heating load(*d*-3}), Cooling
load( =31, KS C 9306
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1. M B

=l BIN Hlo]ElE KS € 9306 715 o] WAHo] 9lom, 77 10:(1998~2007) E<te] 7144w E 7]ut
o= S 117 Aol sk BIN dlo]g 7} A2t=Qlct o]elgh BIN HolEl= 5499 Azt 97| %
XS AIME R A ste] YERYE A3 elH, BIN dHlolgolA AlFdhs Ha 2 A 2=E o|&3hd
AZo e W H3lE gt = ol Wiy Hale A& ddAd T YRR, A7) 5,
AREAGS )G 507 78 AL o)7)ermste] A6 s Fa 4 9la,® AAR ol whet
AZe J85v= Y Al =8 55 AAsit v H 5of f-vete] 7| $ustel AdE AAV
W3 Y2 <18k BIN dlo|E 9] MAT W AA 7159 MHo] Hast) il nwF 2 =55 (ASHRAE)S
TAC(Technical advisory committee)ol| A= WidH A28 AAA] 2 FELS 2.5%N 4 10% HAANA AA
sleta FAHstn )l mEl HE V) AARE wkdsle] A E BIN dlolE e} A2 A V)% 183l TAC
g W Yk Yo AAE BE AlaE %S Fold 27 FA|EI dquAu &S Fr|HoR
7Hel = ol S Aolt) 71E2] Z1ddolEell #3 At 7] S ske)] whel Wk Fabell X e
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ot} oA AFYS 918 BIN dlolE]E wahs g A3zt daue] gtk s 2 Ao A=
KS C 930694 A|Al&}= BIN ol AA] BHHS o]&35lo] 7] olA] Algsts - 10:d7H2005~2014)
=l 197] Aeje] 71dulelE] 98 ke 7t A 9e] BIN HoElE TEHate] ula HAe] mgit)
7% KS C 9306914 AAEHE Wb 71E dyat o Ho ARE U bl AArEYe 2
dAvIEE 01*"‘0}"4 W 1312 Aake] Agstith HEA o B Ao $3%3k BIN UloHE o]sl
o] /A % gin] AEoAe Wy ¥ I3RS E F5a, TAC 2.5% 239 HES S uwo
AALE A 2F/FRAE] A Wy waRsie naPdES 3590

2. BIN Hjolgf =M 7|& H Hf

)

2.1 KS C 9306 =4 BIN Hlole MFH 7|&E

KS C 9306°] #A|A%E BIN HolEHE =W 2 h=A 117] A9E o=z 34 1019(1998~2007) 7+He]
78BS Aeste] AZEAL G A9 AT AL, B A, A A, AT
Aol Z} X9 BIN temperature H| 0] & 7] FO 2 o] Z]%’*O}I’_ al

7]Eoll AIAlE BIN HlolH A7 7[Eo= ¥ AFE7IR mid 6 195FH 9¢ 300177}?@ T VIEES
ooz siglon, Wik ALS AlZhdl= o 1IAFE % 11IA70A] 4 12A4]17FS W Ao 2 Ashgit)
Wk 7% AT L% 2718 24T o)A 38T olstelth

W AR 712 wid 1€ 195 ohasl 2 28U7HA] F a9 S O R shglon, Wi ARS Al =
24X Zko| e}, ek W 7 AT 25 2L (15T oA 15T o]tz AAlskaL 9

Table 1> KS C 9306914 #|A13h= $-2luhele] thx Wy BIN dlojgjo] ], SlojA Agal 117] %] <]
Wik BIN HlolHE T&ste] Hyatoe= vepd A 3golrt Fgh zF x99 Wit BIN Hlo|HE S &3t
gt ® vebd S th3E W BIN H|©]E= Table 20 AJAIEHITH

2.2 KS C 93062 4tdsh x|ode BIN ©|o[E =AM

KS C 93060 #A|A|% BIN tlo]E 2Hd-S 9138 7|4k d)o] E1 < 1089(2005~2014) 7re] 7)Ao A =515
—iaLlH 197] A< €] 74?—$E(C)E g3ttt iLlH 197 A9} KS C 930601 323 1178 Xl"ﬂﬂr Aol a2 A
x3t7) flete] wk obE, 99, 24 dAE A, Hek —cﬂ F35 T3 g7 A9 Frksk o A g
%’47‘4% Table 39 YERA AT mz} z} XI%U < 101(2005~2014) 7+] BIN ©o] EL Table 43} Table 51
ERH AT

Table 1 BIN temperature data for cooling(KS C 9306)

BIN Temp.()) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total
ota

Dry bulb Temp.(C) 24 25 26 27 28 29 30 31 32 33 34 35 36 37 8
BIN hours(h) 152 146 140 130 112 89 69 47 29 14 6 4 2 1 0 941

Table 2 BIN temperature data for heating(KS C 9306)

BIN Temp.(j) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Dry bulb Temp.(C) -15 -14 -13 -12 -11 -0 99 8 -7 6 -5 -4 3 2 -1 0

BIN hours(h) 2 3 5 6 6 9 14 21 30 43 59 77 8 114 136 317

BIN Temp.(j) 718 19 20 21 2 23 24 25 26 27 28 29 30 31 _
Dry bulb Temp(C) I 2 3 4 5 6 7 8 9 10 11 12 13 14 15

BIN hours(h) 182 187 191 192 184 173 140 138 124 106 88 74 58 45 36 2849
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Table 3 Information of areas(cities) for BIN data analysis
Area code Area(City) Latitude(N) Longitude(E) Altitude(m)
105 Gangneung 37.75 128.89 26
156 Gwangju 35.17 126.89 72
140 Gunsan 36.01 126.76 23
143 Daegu 35.83 128.65 53
133 Dagjeon 36.37 127.37 69
165 Mokpo 34.82 126.38 38
159 Busan 35.10 129.03 70
108 Seoul 37.57 126.97 86
136 Andong 36.57 128.71 140
121 Yeongwol 37.18 128.46 241
152 Ulsan 35.58 129.33 83
112 Incheon 37.48 126.62 68
146 Jeonju 35.84 127.12 61
184 Jeju 33.51 126.53 20
192 Jinju 35.16 128.04 30
232 Cheonan 36.76 127.29 82
131 Cheongju 36.64 127.44 57
101 Chundheon 37.90 127.74 76
138 Pohang 36.03 129.38 2
Table 4 BIN hours during cooling season
BIN hours for cooling season
Area Temp.
24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
Total
Gangneung 769 124 115 95 93 81 66 65 47 37 24 15 6 1 0 0
Gwangju 1,141 143 162 164 170 142 121 94 68 43 21 10 3 0 0 0
Gunsan 971 169 180 169 142 104 80 60 37 19 7 3 1 0 0 0
Daegu 1,153 118 138 136 127 128 126 111 94 77 49 28 17 4 0 0
Daejeon 1,074 155 163 173 158 138 104 81 50 30 15 4 2 1 0 0
Mokpo 964 183 168 162 149 103 80 60 34 16 2 0 0 0 0
Busan 880 169 160 153 123 97 74 56 30 12 1 0 0 0 0
Seoul 1,063 166 171 175 158 136 103 72 45 23 4 1 0 0 0
Andong 989 146 146 143 134 113 99 76 57 41 24 9 2 0 0 0
Yeongwol 915 152 137 124 119 107 98 72 50 29 19 6 2 1 0 0
Ulsan 923 136 129 129 124 101 83 73 55 43 29 14 4 1 1 1
Incheon 866 195 185 166 126 8 53 31 15 6 5 2 0 0 0 0
Jeonju 1,164 142 152 162 158 147 118 98 77 54 33 14 6 2 1 0
Jeju 1,033 161 147 152 137 131 107 88 60 31 14 4 1 0 0 0
Jinju 1,039 153 155 164 141 116 102 77 53 40 22 10 5 1 0 0
Cheonan 1,023 155 159 162 146 121 102 8 50 27 12 4 1 0 0 0
Cheongju 1,160 151 173 169 169 144 121 95 68 40 21 7 2 0 0 0
Chundheon 1,005 154 152 152 133 125 106 77  SI 32 15 6 2 0 0 0
Pohang 871 131 117 104 95 90 79 71 59 50 36 23 12 4 1 0
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Table 5 BIN hours during heating season
BIN hours for heating season
Area Temp.
- -4 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1
Total

Gangneung 2,784 0 0 1 2 2 6 9 20 27 39 6l 78 105 122 149
Gwangju 2,761 0 0 0 0 1 2 5 10 20 31 5277 111 138 178
Gunsan 2,807 0 0 1 3 4 8 15 26 37 63 78 108 136 171 197
Daegu 2,767 0 0 0 1 1 3 6 11 18 33 51 76 100 118 152
Daejeon 2,808 2 2 6 8 12 21 37 49 66 84 101 124 146 172 186
Mokpo 2,771 0 0 0 0 0 1 17 29 51 82 118 171
Busan 2,684 0 0 0 1 1 2 14 24 33 51 75 90
Seoul 2,810 4 5 10 15 22 36 55 76 90 95 112 126 138 144 174
Andong 2,832 6 5 9 1322 30 50 60 8 95 110 133 159 186 185
Yeongwol 2,845 39 22 30 42 47 39 71 83 96 113 136 145 153 174 187
Ulsan 2,738 0 0 0 1 1 1 3 6 12 20 38 56 74 94 133
Incheon 2,826 1 2 4 9 13 23 28 54 74 96 118 125 136 156 169
Jeonju 2,771 0 1 1 3 10 21 27 43 62 75 96 132 159 189
Jeju 2,616 0 0 0 0 0 0 0 0 0 0 0 0 1 9
Jinju 2,770 0 1 2 3 10 24 35 5270 87 102 130 157 161
Cheonan 2,817 10 9 14 18 30 35 51 63 76 98 118 151 159 182 184
Cheongju 2,809 1 4 5 8 16 23 36 52 72 85 109 131 139 162 179
Chundheon 2,850 50 29 38 51 53 63 72 8 97 116 131 152 165 175 178
Pohang 2,735 0 0 0 1 1 2 4 7 11 25 40 57 78 95 116

Area BIN hours for heating season
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Gangneung 168 193 214 214 192 195 183 153 130 119 103 88 73 56 48 34
Gwangju 197 196 191 184 183 184 159 154 135 120 103 95 80 61 51 43
Gunsan 209 200 194 183 175 173 154 129 108 99 86 75 60 47 37 31
Daegu 181 191 195 200 193 193 178 171 148 125 102 88 80 65 48 39
Daejeon 185 193 182 163 164 157 137 114 94 95 83 65 51 44 36 29
Mokpo 216 205 221 210 199 199 170 160 140 125 109 89 89 65 53 42
Busan 112 132 146 166 184 190 198 213 193 170 168 141 117 96 89 70
Seoul 184 180 179 151 164 159 134 119 95 77 67 50 47 38 34 30
Andong 198 185 175 175 150 144 123 113 94 80 62 51 45 38 31 23
Yeongwol 175 180 161 144 136 123 101 90 72 60 53 42 37 31 22 21
Ulsan 159 174 184 188 198 185 197 186 160 148 126 107 91 79 63 54
Incheon 185 187 185 162 168 156 144 133 106 96 75 59 52 37 38 35
Jeonju 197 197 179 172 168 159 147 132 112 111 91 82 66 54 45 34
Jeju 18 61 100 166 209 219 236 243 229 216 221 192 156 130 112 98
Jinju 167 171 165 174 168 162 161 148 124 101 91 79 70 63 48 39
Cheonan 193 183 176 158 148 131 121 99 86 77 66 53 41 35 28 24
Cheongju 188 203 188 167 161 151 138 109 100 89 75 64 51 39 36 28
Chundheon 176 182 171 141 124 107 95 82 66 62 51 39 31 26 23 16
Pohang 145 177 181 190 196 191 189 188 177 151 125 105 94 77 61 51
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2.3 & &l BIN Hlo|e{2t KS C 9306 =i BIN GIO|E H|u

KS C 930691 A|A1¥ BIN Hlo]E](1998~2007)F < 1013(2005~2014) 7+e] 7|2 E npgho @ A g
BIN data= Hlals}7] 913] @ubd AlRbo & vpehle] vlalg 3sk9lth o= KS C 9306 7ol A€
U 117 Aol Ao ¥ Qo2 st 5 W SAAHS AgHom vt Ao, 3A H]s}]
Ao WRe WA s W LA PO] Aoz S7ksr,

Table 62> U] 117] X ol A 2] Jrl % g St & W A RS Bl Ayfolm ) gk WY A7
AgER HaA 3AZKIED)A FH 1 17P(EH?L)2?L S7Fstlon, FAd wlste] AqE gk
Aol FAR F 5607} 2719100

12 rlo

Table 7> =W 1170 Aol A o] Whik-S o2 sk & W YA RS vlalgh Afoln, 3 oin] Wik
R0z S W WANGE AN 0T Bt 2E A9e) A5 5 WAo] 240 TAFAA,
92 A AAN0R A% FaHD ABE & F Ao ARY FUE F 920l Yot
s 17%2 e

Table 6 Comparison of cooling hours between KS C 9306 BIN data and updated BIN data
Area Total Cooling hours(h) Hours Increment Rate of increase
1998~2007 2005~2014 (h) (%)

Gangneung 682 769 87 12.8

Gwangju 1,065 1,141 76 7.1
Daegu 991 1,153 162 16.3
Dagjeon 949 1,074 125 13.2
Mokpo 930 964 34 3.7
Busan 793 880 87 11.0
Seoul 985 1,063 78 7.9
Jinju 1,016 1,039 23 2.3
Incheon 863 866 3 0.3
Jeju 958 1,033 75 7.8
Cheongju 1,024 1,160 136 13.3
Total 10,256 11,142 886 8.6
Table 7 Comparison of heating hours between KS C 9306 BIN data and updated BIN data

Area Total Heating hours(h) Hours decrement Rate of decrease
1998~2007 2005~2014 (h) (%)

Gangneung 2,762 2,784 =22 -0.8

Gwangju 2,823 2,761 62 2.2
Daegu 2,831 2,767 64 2.3
Daejeon 2,847 2,808 39 1.4
Mokpo 2,826 2,771 55 1.9
Busan 2,771 2,684 87 3.1
Seoul 2,857 2,810 47 1.6
Jinju 2,811 2,770 41 1.5
Incheon 2,860 2,826 34 1.2
Jeju 2,707 2,616 91 34
Cheongju 2,852 2,309 43 1.5
Total 30,947 30,406 541 1.7
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3. BIN Hiolgf Z|Hte| TAC M & Zzf

3.1 MEX|o =11/3[X 2

k1
0
_|

AC Bt 2= =

obA AgE H+t 106d7F BIN Hlo]HE 7|Wlo 2 TACE 1#dh Y H3F A4S 9ate] x99
BIN Hlo|EH & AMeston Hi/AHA L TAC 1.0%, 2.5%, 5.0%= 283 &% 7S Table 89 Attt
AL A Ht 1097 Fit Ha %Et 344°Co|H, ﬁév& HA eEE 41TE %F/} $Th A& Ao tjsted]
WakRE MAS 9 H 2% Y] TACE 1.0%= & A$odeE %7}t 309CE ¢F 35T Wolho
2.5%% %%oﬂL 40T, 5.0%= & A4 65T oIS & = Q. Tk sl A4S ﬁ@ HA 2= EHHI
TACE 1.0%%E & A9+ HiEL57F 98CTE ¢k 43T Zolxlon, 2.5%Y H%o= 63T, 181 5.0%=
st 49 65T oS & & v ol Ay A& W HaE AT v FFA e FHa T
HA =M TACE 1.0%%F ¢3ls Al2®] &5 A7} o] Fo5 4 USS HoFE Adyolth

3.2 BIN IO[E| 7|tte] 742 Wity 23} 2
BIN ©lo]El SH83to] 7o Wubd Fakd wAs] 95 A8
%

(1,000 m)S HAsG A2 gdr)Fe 7@% o] oL %] A oFA A 7] &= 1 =
et} 27] 2 817] £42 ASHRAE 62.179) AFE-g, A4, A4 ABS dxsle] Aibe ity
(e}
ut

39»
o

= - A
2121 0.5 ACH=E 7FA&tith AUl EdFsh= v «433 W= A AIZRRLS TR ek §le o R
AAEA R, W A B REE 20 Wm0 2 A skl ¥ o}ﬁl*kﬂ] o] &% FA QK= Table 99 LHEL
Witk 551 A2 ASHRAE HVAC fundamentals handbook 2001° ‘o] Wby Ral AL S 2eakgin)
Aol A AT & GRS BIN HolB el Wbl Fab A4S Sste] A3 Ao A¥dE FatE
Axbsk A= Table 103} Table 116 eI OH, 7 A3E Fig. 16 2822 YRy
Table 8 TAC applied design temperature of Seoul area for recent 10 years
Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Ave.
Max. Temp. 34.7 34.4 32.7 35.1 34.1 334 33.7 36.2 33.6 35.7 344
Cooling TAC 1.0% 33.2 33.2 32 33.1 32.7 32.1 32.6 35 324 33.6 33.0
TAC 2.5% 324 32.5 31.5 32.1 31.8 31.7 32.1 343 32 33.1 324
TAC 5.0% 31.2 31.8 31 314 30.7 31.1 31.6 333 31.6 32 31.6
TAC 5.0% -9.1 -7.8 -5.3 -7.3 -9 -10.8 -10.2  -10.6 -9.9 -7.7 -8.8
Heating TAC 2.5%  -10.1 93 -6.3 -84  -10.1 -12.6  -114 -12.1 -11.8 -8.7  -10.1
TAC 1.0% -11.5 -11.6 -7 98 -109 -13.6 -13.5 -13.8 -13.8 -9.9 -11.5
Min. Temp. -13.6 -14 -8.6 -13 -12.7  -15.3 -17.7 -17 -16.3 -13.1 -14.1
Table 9 Building envelope and load specifications
Specifications U-value(W/m?K) Small Building(m?) Large Building(m?) Window ratio
Roof 0.150 100 1,000 0.000
Floor 0.220 100 1,000 0.000
Wall(South) 0.260 30 150 0.300
Wall(West) 0.260 30 60 0.150
Wall(North) 0.260 30 150 0.000
Wall(East) 0.260 30 60 0.150
Window 1.200 18 63 0.056
Ventilation load Air changeorz;te per hour
Heating Season(W/m?) Cooling Season(W/m?)
Internal load 0 20
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Table 10 Small building load calculation based on TAC applied BIN data

BIN weather data(Seoul) Building(100 m?)
Mode TAC Design Temp.(C) Peak load(W)  Load per m (W/m?) Decrease rate(%)
Maximum 344 7,151 71.51 -
. TAC 1.0% 33 6,796 67.96 5.0
Cooling
TAC 2.5% 324 6,644 66.44 7.1
TAC 5.0% 31.6 6,441 64.41 9.9
TAC 5.0% -8.8 8,740 87.40 15.5
. TAC 2.5% -10.1 9,135 91.35 11.7
Heating
TAC 1.0% -11.5 9,560 95.60 7.6
Minimum -14.1 10,349 103.49 -
Table 11 Large building load calculation based on TAC applied BIN data
BIN weather data(Seoul) Building(1,000 m?)
Mode TAC Design Temp.(C) Peak load(W) Load per m (W/m?) Decrease rate(%)
Maximum 34.4 54,358 54.36 -
i TAC 1.0% 33 51,053 51.05 6.1
Cooling
TAC 2.5% 324 49,636 49.64 8.7
TAC 5.0% 31.6 47,748 47.75 12.2
TAC 5.0% -8.8 77,712 77.71 15.5
i TAC 2.5% -10.1 81,220 81.22 11.7
Heating
TAC 1.0% -11.5 84,998 85.00 7.6
Minimum -14.1 92,014 92.01 -
1 ?Ol 3 0 Heating (100m?) 100 0 Heating|(1000m?)
ﬁ._ © Cooling (100m?) [1,92.0 © Cooling [(1000m?)
10.0 g s SE L e 550
LJ] 91 o
------- : ieenlgl
e 80.0 R T
9.0 =L e 8]7 ................... £l 777
.................. o
S & 700
=~ o
g 80 H
3 -Z 3 600
- 638 & 54, g
(R ™ S B o 00 P g 496
B R S _——— ' DET R b ---=0 477
64 40.0
5.0 30.0
0.0 1.0 2.0 3.0 4.0 50 6.0 0.0 1.0 20 3.0 4.0 5.0 6.0
TAC(%) TAC(%)

Fig. 1 Cooling and heating load on TAC ratio(100 m’ on the left, 1,000 m’ on the right).

3k ALt Ay @batel A #Ha17]-91 34.4°CE 47415“:& ARS8 B9 AP AEA 7.2 kWS
THAENA 544 kWS Y 9 =317} AJ?@E] o} w3k Fig. 194 TACH wh= %\g_ruo} Halo] 7t aZo]2
E g QoH, Fig 204+ ol& 7 dE EF w9 Fat®E UEUAT ol& Sl TACT} 2.5%5 oAl
FatFE e daFol7t &tsliA| Y, o]& Fal ¥al Z2310] TAC 2.5%% @%gf—; E%é} t}. TAC 2.5%°] A
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'g 60.0
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Fig. 2 Cooling and heating unit load on TAC ratio.
Wk QAR5 BIN 7| AR E 08319 TAC 2.5%5 1183515S u Wi 3355 A8 AEA 6.6 kW=
ZH AL A 49.6 kWE AL AL, AFAENA oF 7.1%2] FHAENA oF 8.7%2] ¥ AFs}7F 7HAE Uk
HA 722 -14.1°CE AL =2 WSS AASE o= A8 AEA 103 kW, T A S|4 92.0 kW2
Wik 1) 3557 A E QT AALEE BIN 73S S 0] 83819 TAC 2.5%% 1#319S o= A3 A%
o A 9.1 kW, THZENA 812 kW=E FIAX317} AXER, 2HAE 2 THAZANA F 11.7% 3] A 5317}
s At
4. 2 B
Ao A= KS C 93065 71508 H 10d7H2005~2014) A €7] %2 2213 BIN Ho|H =
AABIA . o] E Fote] H 10d7te] WHdiAIZES 7] BIN HolE 2 ALbet Axpe}l A o= vuE
Tt w3t H A 9E e R Ha/HA S dib] A& Wl 93 ReE 8kal, TACE
HHed3lelS we] & %Wﬂ* YIRS vu AES B LD} HAEZX O F TAC 2.5% W33 7iEoA Ho =
Sk Wk RS njas) E fom, B =wolA =& Ade uS g
() $2lveke] A= 1978 A|9S ez H 10:9(2005~2014) 7He] 7|42 EE 7| 2 BIN Hlo|HE
T3

(2) KS C 9306 7150 WAE B 1059(1998~2007) BIN 7| AAFEE vlg o= H 1041(2005~2014) BIN
713 m o Wkl EAAAIES v aeh A I BRAAS Hit 8.6% F/HE e, W A A TR
Bt 1.7% skl

(3) BIN Ho|HE 7Iukoz Mex9do] HayHA &5 2 TAC 1.0%, 2.5%, 5.0%2] 4§ 255 E&5 %l
if‘é, TRAES ddew Wbl Fof A 9 TAC Wste] wpe Wbl ‘%‘—o} = Hlul HESTH

4) A% Y An) &3 A Al TAC 2.5%= wrgdshd W shs 7.1%(AF 10 E), 8.

L HESHE 11.7% #Fashs Aoz Yebgth
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o

2 A= 20149 % AT Ao R Faro| U] 7] 7FIKETEP) O] A& whol =gk - ahA|
JUTHIAHE : 20143030111010).
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