AuFeed3 Al149 A1l 3(2002)/pp. 897-906

897

AFA AEgeldS A

Ao x5 97 2

44 4,3

T 9 2% go]H

9

#EHe A7 ARFAAATAH

Standard Weather Data of Seoul for Energy Simulation
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ABSTRACT: Standard temperature and absolute humidity weather correlations of Seoul for
dynamic energy simulation have been developed regressing the measured data compiled by the
Korea Meteorological Adminstration during a 10-year period from 1991 to 2000. The mathe~
matical equations can generate the daily and yearly variations of outdoor weather data with
consistency unlike the measured data which may show abnormal behavior. Considering that
each hour of the day follows a certain yearly pattern, the correlations are developed for each
hour. The derived 24 simple mathematical equations can be used for estimating outdoor tem-—
perature and humidity conditions for any arbitrary time of the year.

Key words: Standard weather data(E% 714 ©)o)§), Temperature(>%=), Absolute humidity
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Table 1 Standard weather data for HASP in Korea®
Researcher Year Region Period
D.C. Kim (KMA)' 1984 Seoul 1971-1980
J. Y. Shon (HU) 1985 Seoul 1971~1980
Seoul, Incheon, Suwon, Mogpo, 1974~-1983
. 3 19 ’ !
M. K. Cho (DNUT) 86 Gangneung, Jeju, Gwangju (Seoul : 1973-1982)
—" —
H. K. Kim (SNU)Y* | 1987 Seoul, Cheongju, Mogpo, Jinju, 1974-1983
Gangneung, Gwangju
. 1991 Seoul, Busan, Daegu, Gwangju 1982~-1989
D. C. Kim 1082-1991
Hanil MEC ; ; - -
(Hani ) 1992 Jeonju, Daejeon, Gangneung, Jeju (Daejeon : 1984-1991)

1. KMA : Korea Military Academy

3. DNUT: Daejeon National University of Technology

2. HU : Hanyang University
4. SNU : Seoul National University
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Table 2 Data format

Note Temperature () Humidity (%)
T ] mont] aay [ 03] 06 [ 09] 12| 15 | 18 ] 21 ] 2] 03 ] 06 | 09
Humidity (%) Solar radiation (0.01 MJ/m®

12[15 lilZI 241 05

06l07[08[09[10l11 L12l13|14

Solar radiation (0.01 M}/m?)

Wind speed (0.1 m/s)

15 116]17 18] 19 ’ 20

01@7 03| 04105 ] oiLm l 08 ’ 09

Wind

speed (0.1 m/s)
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Irgg“gm m gy 271; lzlrsmlal 251-411512151212(2121291281321%21 29129
10811994 1121471581551 1201 -vo{ S0l -Gi 88127 7 sl gl T i i nias ) 2o o8 2 28 24
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Fig. 1 Original weather data form.

Table 3 Weather data (Seoul)

Total Time Qutdoor Absqlgte Sqlar. Wind
Month Day time of day Day temperature  humidity radlaztlon speed
{c} {g/kgd) [J/m"h} [m/s]
6 23 529 1 174 21.47 11.93 0 1.20
6 23 530 2 174 21.10 12.03 0 1.07
6 23 531 3 174 20.73 12.13 0 0.97
6 23 532 4 174 20.37 12.09 0 0.99
6 23 533 5 174 20.00 12.04 0 1.06
6 23 534 6 174 19.64 11.99 25 1.23
6 23 535 7 174 20.49 11.96 173 1.34
6 23 536 8 174 21.34 11.88 577 1.28
6 23 537 9 174 22.19 11.75 962 1.44
6 23 538 10 174 23.16 11.88 1366 1.73
6 23 539 11 174 24.13 11.97 1568 1.89
6 23 540 12 174 25.10 12.03 1760 2.09
6 23 541 13 174 25.04 12.05 1802 1.80
6 23 542 14 174 2498 12.08 1398 262
6 23 543 15 174 24.92 12.10 1085 2.48
6 23 544 16 174 2497 12.05 1253 3.05
6 23 545 17 174 25.02 12.00 892 3.31
6 23 546 18 174 25.07 11.95 580 3.01
6 23 547 19 174 24.13 12.00 264 2.82
6 23 548 20 174 23.20 12.02 32 2.50
6 23 549 21 174 22.26 11.99 0 245
6 23 550 22 174 21.82 11.99 0 1.72
6 23 551 23 174 21.38 11.98 0 1.61
6 23 552 24 174 20.94 11.96 0 1.52
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Table 5 Coefficients for absolute humidity equation

Time A, ”n 1 2 3 4 5
1 7 493879 A, —6.163508 1.020043 0.2047170 | —0.0209962 0.2520577
) B, —3.113102 1.695270 | —0.5735179 0.1844611 | —0.0208383
9 7431023 A, —6.203535 1.039429 0.1905845 | —0.0151699 0.2267411
' B, —3.105436 1.705863 | —0.5866036 0.1933563 | —0.0209027
3 7 493421 A, —6.236751 1.052288 0.1875861 | —0.0168069 0.2044263
' B, - 3.093800 1718890 | —0.5902953 0.1945724 | —0.0219484
4 7 984042 A, —6.239767 1.055133 0.1999821 | —0.0228686 0.1919511
’ B, —3.064361 1721664 | —0.5828930 0.1865142 | —0.0246202
5 7337756 A, —6.231027 1.053626 0.2151843 | —0.0281840 0.1898728
| B, —3.023922 1.712436 | —0.5685756 01725854 | —0.0247932
6 7319911 A, —6.239438 1.055715 0.2163927 | —0.0270489 0.1971785
) B, — 2.984446 1.692194 —(0.5529919 0.1574395 —0.0171498
- 7353689 A, —6.284130 1.066045 0.1934753 | —0.0170067 0.2118558
’ B, —2.955695 1.663571 | —0.5401606 0.1448312 0.0010573
3 7 413603 A, -6.345144 1.076042 0.1629726 | —0.0085908 0.2278940
’ B, —2.938620 1.635790 | —0.5275816 0.1349185 0.0222941
9 7 467003 A, —6.392746 1.073830 0.1480934 | —0.0155821 0.2382830
B, —2.931972 1619720 —05111244 0.1269604 0.0364563
10 7 471230 A, —6.405829 1.051596 0.1650080 —0.0468113 0.2380741
B, —2.933510 1.623070 | —0.4892865 0.1199959 0.0371570
1 7 453606 A, —6.397782 1.017788 0.2017353 | —0.0913087 0.2305661
) B, —2.937030 1.640897 —0.4710759 0.1121823 0.0328796
12 7 431445 A, —6.390622 0.984922 0.2392558 | —0.1331542 0.2211192
B, —2.935338 1.665099 | —0.4681279 0.1014573 0.0358247
13 7491771 A, —6.400260 0.963767 0.2619727 | —~0.1595531 0.2145038
) B, —2.924283 1.688658 | —0.4885144 0.0881019 0.0529380
14 7 490443 A, —6.418192 0.958121 0.2679790 —0.1702114 0.2131305
B, —2.911898 1.708903 —{.5260526 0.0817736 0.0701451
15 7 418027 A, —6.429811 0.970039 0.2587901 —0.1679600 0.2188199
B, —2.909258 1.724250 | —0.5709961 0.0944735 0.0681167
16 740909 A, —-6.425038 0.998636 0.2374076 —0.1563082 0.2320363
B, —2.925319 1.734201 | —0.6133043 0.1323197 0.0347858
17 7 404248 A, —6.411895 1.031738 0.2127780 —0.1414770 0.2478189
) B, —2.960560 1.742621 | —0.6417606 0.1778986 | —0.0128644
18 7 418085 A, —6.402933 1.053933 0.1953336 | —0.1303658 0.2598504
B, —3.013336 1.754462 | —0.6448538 0.2079132 | —0.0505881
19 7 457948 A, —6.405368 1.054686 0.1923397 | —0.1272141 0.2636272
B, —3.078257 1.771526 —0.6167888 0.2062223 —0.0606712
20 7502122 A, —6.405082 1.041945 0.1983931 | —0.1256226 0.2619001
B, —3.134932 1.783012 —(0.5746327 0.1853079 —0.0515250
21 7 591631 A, —6.382619 1.028298 0.2049233 | —0.1165323 0.2592334
B, —3.159222 1.774970 | —05411681 0.1648073 | —0.0380921
9 7497641 A, ~6.327316 1.024079 0.2050599 | —0.0938654 0.2586535
B, —3.135956 1.739497 | —05334433 0.1598849 | —0.0320456
23 7 451808 A, — 6.263660 1.030614 0.1987324 —0.0634704 0.2570362
B, — 3.085842 1.692895 —0.5455677 0.1678116 —0.0319808
24 7416295 A, —6.224931 1.046977 0.1875702 —0.0341772 0.2497194
B, - 3.038556 1.657512 —0.5659160 0.1813855 ~().0332229
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Fig. 8 Outdoor absolute humidity (6 AM).
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Fig. 10 Outdoor absolute humidity of 4 seasons.
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Table 6 Cumulative percentage (%)

Time 20T 15T 1.0C 05T
1 91.8 81.6 63.3 359
2 92.3 80.0 63.0 375
3 92.6 82.5 64.1 35.9
4 929 83.1 63.0 329
5 93.2 84.1 62.7 332
6 93.2 83.6 62.5 329
7 929 81.6 63.9 331
3 92.1 80.8 64.1 32.3
9 90.1 786 61.1 345
10 871 76.2 57.0 326

11 849 734 55.9 279
12 82.7 69.9 51.8 236
13 82.7 67.4 50.4 222
14 81.6 67.1 474 244
15 822 67.4 47.1 254
16 83.8 68.2 474 258
17 84.1 69.0 48.8 249
18 86.6 74.2 52.1 26.8
19 89.0 75.6 56.1 29.0
20 90.7 770 59.7 321
21 89.6 7.8 60.3 359
22 89.3 79.5 60.3 36.7
23 89.6 81.1 61.9 348
24 89.3 81.1 62.2 35.1
Average| 885 76.7 57.8 31.1
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Fig. 11 Simulation model.

Table 7 Thermal property of materials

. Therrpa} Density | Capacity
Material |conductivity 3 o
(W/mc] | [ke/m] | [W/keT]
Concrete 2.10 2,400 0.28
Insulation 0.036 30 0.41
Brick 0.62 1,660 0.23
Gypsum 0.35 1,200 0.28
Rock bed 0.63 1,200 0.28

A Standard weather data
B Mathematical equation

Healing load[ MWh]

Jan Feb. Nov. Dec.
Month

Fig. 12 Comparison of heating load.

2 AFME oy 2dE gyoz vy
Holglel weh dRae A Fig. 112
FapAde 9% 2doln), Table 72 FEA Y
4 xolnt. AL 2o wwdo] 100m’
ol %ol 3m, X9 FFH3 dHel HA 10

A Aee BFE 97 22 &

F5 dolg 205

o2 FAT. TFxA
Z e ZFE <o EAE ABEY FAE
mmZ YHehddch dREANE T4 R
A Zzad¢l TRNSYSISE o &3t} H3814)
kol Au ZAL ik J|E Fetdle 25 22T,
Al 50%, W 717 5ol &% 26C, 4
H5E 50%2 4dASA fAe Ao FHe
o, Aol &7 d5E 13/h, FE T AVe
063/hE B3 Aoz Y},

B Ao Ay EFE 714 dolEgE ol
e A Aol FeAg o]£3 AR R
As Aztele] o xE 1.0%E I o]z} ofF &
A Jelwdth. Fig. 128 2 7oA AL &
2 B 714 diolEl e} <SS o]&dte A
A A7E 9z JeEhdY & 71 ¢
o 9 QAE 05~54% % el

5 &

r

2 dFdAE A, HEY dFEALH o
UA &HFE dFste d g3 B2F 218
diolel & A8tz st 190158 20007k
2 F2 10d3e] 7133 &3 718 HelHE o
&3t AEY FF AN 28 F A
T ®EE 712 dolEHE Agsdth & I7A
AEE Mg Aol EF 71 dHolHE HEY
A ERAE ALT 9 AHEAI} ol &t F
AN Z2ade w i FHE W
o] g3t HA AojA= HEY FH EFIHE
d5% 5 AL Aoz AgEn

&4, B ez Walstn daAdol gle
719l £x9 HAuUFEe 54 dolHE =4
gate] Ndd Aoz gEFoZN duA
de A7l dolgE AAHA. 2 vk 4
7] k¢ Adig=Es 4T AddME 148
F71E2 BEHE E4E Ad HE ol&dtd v
ANztde 9718 d&Fste 4749 FEAg A
sttt £ d79 AR =29 a4 &4
Heoz st o A 7Y dHE dS5s
€ He e 27 B4 = oy w?r
A Wztste 97 FHE THHA FUE
FHoE ygue] g9 A dig 01]
7FedtA yoe d o it Ao of &
& 4o Azt diEte] 97] =9 g

[ol

f‘

i

1

N

1> e r\r o

l), .L?_‘i _I‘)l' >l\l



906 144 -

o dzo) b5 U AEe ol 9]
Bz AHgA 4l 24 delHste 2o Quy
e dne AT 4 AL Aoz ARG,

£ ATE A% Al UF ARl e
FaE W, dozt AR Fa mAl U
Hol 9a® Aoz Azuth £8 4R F
b £ 5 e 718 22d dHAE A2 o

]

a2FH

1. Yoshida, H. and Terai, T., 1992, Modeling of

194

Weather Data by Time Series Analysis for
Air-conditioning Load Calculations, ASHRAE
Transction, Vol. 98, Part 1, pp. 328-345.

. Kim, D.C, 1996, Development of the Stan-

dard Computer Software and Weather Data
for Cooling and Heating Load Calculation,
Report of Hanil ME.C. Inc., 94-P-11-03.

. TRNSYSI15 (Transient System  Simulation

Program, 2000, Solar Energy Lab. Rep., Uni~
versity of Wisconsin-Madison).

. Lee, S.E. and Shon, ]J. Y., 1992, Modeling of

Hourly Outdoor Temperature Variation, Jour—
nal of AIK, Vol.8, No.9, pp. 201-210.



