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Abstract : The purpose of this study is to compare and analyze the differences of a building’s heating and cooling loads depending on
the weather variation. Followings are the results. The temperature, humidity and wind speeds of standard year are bigger than those of
2006 ~2009. The 2006 ~2009’s total horizontal solar irradiance is greater than that of standard vear, and the direct solar irradiance of
standard year is bigger in winter and vice versa in summer. As results of simulation on heating and cooling loads, it is difficult to find
out the bilateral influences between maximum thermal loads and annual’s. The equivalent-time operating ratio(EOR) is defined on this
study to estimate the differences between year and year, and the EOR of standard year shows low value comparing to 2006 ~2009 years’.

Key words : Weather data, Building energy, Maximum heating loads, Annual heating loads, Equivalent-time operating ratio
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Table 1 Summary of monthly average weather data

717 doE] A o

ENE T3 | 20064 | 2007 | 20084 | 20094 | T
™ 3.1 3.9 52 4.7 35 4.1
RH 49.6 45.8 43.4 53.4 44.4 473

1 WS 3.6 29 3.2 3.4 34 33
HI 365 89.1 | 1076 | 1015 | 1074 88.4
DI 34.1 135 215 213 23.4 22.8
T™ 5.8 41 7.8 3.7 8.3 59
RH 195 487 53.0 37.2 58.7 49.4

2 WS 3.7 3.4 3.1 32 32 33
HI 44.9 118.1 131.4 147.6 108.9 110.2
DI 36.3 29.1 40.4 52.8 29.4 376
T™M 9.2 3.0 9.1 95 9.7 9.1
RH 62.8 50.3 55.2 59.9 55.3 56.7

3 WS 4.5 35 3.6 35 3.7 3.8
HI 54.4 146.6 129.9 146.8 142.3 124.0
DI 37.8 55.5 55.6 65.0 57.9 54.4
TM 13.3 12.1 13.1 13.9 14.3 13.3
RH 65.6 63.2 52.9 62.8 575 60.4

4 WS 3.6 3.8 3.8 3.4 33 36
HI 663 | 1314 | 1538 | 1533 | 1694 | 13438
DI 46.0 65.1 90.9 | 100.0 88.7 78.1
T™M 17.2 16.3 17.7 17.4 185 174
RH 74.4 71.9 64.6 69.0 655 69.1

5| wWs 35 3.2 3.7 33 34 34
HI 69.1 1379 164.6 156.1 164.4 1384
DI 41.2 70.8 113.6 97.2 104.8 85.5
™ 20.7 20.2 20.4 19.7 214 205

RH 80.7 75.3 74.1 76.0 74.1 76.0

6 WS 3.3 23 3.0 3.1 3.2 3.0
HI 573 | 1532 | 1371 | 1319 | 1570 | 1273
DI 25.0 77.0 78.8 53.0 | 104.9 67.7
T™ 245 226 22.7 25.6 233 237
RH 34.8 84.9 79.8 82.3 33.6 83.1

7 | ws 42 29 2.8 3.4 338 34
HI 55.2 977 | 1266 | 1553 | 1241 | 1118
DI 25.3 35.3 58.3 747 447 477
™ 26.2 27.4 26.7 25.0 25.0 26.1

RH 782 73.8 777 75.4 735 75.7

8 WS 3.7 2.9 34 3.4 3.6 34
HI 650 | 1620 | 1392 | 1583 | 1401 | 1329
DI 40.1 975 815 70.6 63.7 70.7
TM 22.7 213 22.8 229 22.7 225
RH 75.1 69.1 75.8 71.9 67.8 719

9 WS 11 36 36 2.7 2.8 34
HI 549 | 1318 | 1131 | 1204 | 1401 | 1139
DI 38.3 475 416 43.8 58.9 46.0
TM 17.7 20.0 18.3 19.1 188 188
RH 64.9 65.1 63.7 61.9 54.8 62.1
10 WS 3.2 2.5 2.8 2.5 3.0 2.8
HI 457 144.1 127.8 127.1 144.1 117.8
DI 37.6 45.3 36.4 33.6 42.0 39.0
TM 12.0 13.1 11.9 11.6 11.1 11.9
RH 58.9 53.1 471 56.5 57.4 54.6
11 | WS 3.2 36 3.0 3.1 36 33
HI 400 | 1013 | 1239 | 10438 94.7 92.9
DI 36.7 223 29.2 21.3 16.2 25.1
T™ 7.1 6.7 73 6.6 54 6.6
RH 50.7 465 50.7 481 145 481
12 | WS 3.4 2.7 33 35 33 32
HI 326 | 1007 986 | 104.4 99.4 87.1
DI 29.4 18.8 18.2 20.2 13.8 20.1

*TM:2%=[C], RH/FFE[%], WS:E 5[], HE5 W 1 dAHM/m'l, DI# 2
AAHMJ/m']
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Fig. 1 Appearance of welfare building
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Table 4 Hourly variation of lightings[w/m’]
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Table 5 Hourly variation of internal machines[kW/m’]

F2.H, 2009

S

®r

ST
It

Hich

©

A

shepel Jbg AW

200712 255kWh/A| =

96%(302kWh/A])

%, 20061 (ZF 316kWh/A)),
HHEEkE 20061(95,913kWh/ ), 2008 (94,150kWh/d) <]

[e)

.

E

[e)

oiH] 81%, 20081

j
a

Gl

Table 6

I} AE A

20094 (317kWh/A]) o] H]
=

=
L

Ie)

- 268 -

0

4107030203

]

7z
[

0.1
0.1

=

0
0

A KA
=2 o

0
0

il

—

0.2

hl

O

8~18 | 03] 11]|25{08]01({02]02[21|15[05

18~20 | 02] 0
20~24 (02| 0

0~8

3.2 AlEl|o]4

Hours




= 19

=
=

Z}7} 30,369kWh/id, 28477kWh/d & =LA 4

7FE 1o,

3

oz

=

ol

o} 2009 9]

1=
20063 thH] 90%, 93% o= A AT

F7F 2 2007 2009%

3|

B
Aok

ey

ZHow H
t} 2 A7

=
=

— g = ARE SRBEE =N Ao} TN do T B =
E, Z|B|E|5|%| 7 E\5|8|E|IEIE|RIBIRIE g ﬂﬂr&u E T T woaoﬂ
- oo o ) o
\EIE SREE Z(al= I ) —
S| EEEEEFEEEFEEEEE R E[E Ty "Iz ZTZ =
2 H ;ﬂ Y g T m:uﬂi — —
L3 ENGIE 3 sl = | = = 7 .o or ~ %W4
+5|5|5|E|F FI5|8|F2|5|5\FI5BI5| 8§ ERE e % 3 %kw
~ — — =<
N BEBEEE SERS g g o3 1
EHHEBEEBEEBHEBEEE L8 restag e 2
_ or- ~ o~ 1o
4] == _ = = = TR A e ;
S| [wElzlz|2|85(2|2|a|=|2|2|E|€|5| & | & TR T E RSN o h N &g
5o} & | ar | = o5 | ox | = | e o5 o L - i X =0
# & T n T ~ T 4
= . Egp - w RN ISP T W o B
o = = S(glg| = | & — - Ly o =o
S BEEBEEEREEEEBEBEERE PreLEr Rk S E T
2 V_Ti%mm&%%7¥ T o
= | : R Tlylelx R - N : L o ~ = T = ~+
8 2588552585 EEIEIEEE P8 W_%ﬁoﬁ% ﬂ%fr%w&ﬂn i B
< | - ~ X [ M B o S8 mo X2
: ENE = EAEENE 1E Rl = A N BN N N EIS] )
S R EEENEEEEEEEE RN R EE S L T B L L b
R = T 0 — T < ° of H 5 mo :
R EREBERERBEEBEBERBEERE B 2957 T 55 LT M S F 8
.ah.v MZGGLSBB8ZIGL44E = < V‘%Lxﬁe_#ﬂq} ‘7|:AM,O| uHLL.w,.w,
— L A o= L X0 — X o X 25 .. S
- : =Ta = N o= o ~ o o) ~ N Emlm S S
3 EM&M%M%MW&1W@W%M%M ~N iauTﬂﬂ._,'L.LuTmnﬂ%VL m:mRymym
=] = .__m_.oﬁ‘mOHoﬂAn.mo,mOﬂﬂﬂoAﬂl MmLL
= mwﬂn%%MNm%%ﬁﬂoﬁﬁiéé%quwﬂ I g egT R @D |
=% 7| E|w B | E |7 % e I ol prp : 7
fm momaﬂu%oﬂAﬂﬂﬂﬁ%ﬂﬂnﬂiﬂuﬂﬂ,wm%w 3 %%ﬁ%ﬂ%%ﬁ%ié&. g e
= N Ao Ao Ao Ao Mo | M= [z < & F 7 ® T oo T N
& = al = = © %) NN ol | E W T T
i i i
§ i
1]
4 g T = Z
i = 2 2 =

Hourperi od

Fig. 3 Hourly heating & cooling loads of building

< ©

Table 72 2] (1)

A =(153kWh/AD2F 20061 (162kWh/A)) <l

- 269 -



2006 ~2009

p

7h= A

[e]

]

Al %

steizhe 714 sl o

o 7o
123

-~

S

2=
=

a7t

S

=]

EEE

Fdwol e shggol
o

)

sk
drE F

SR
H
2

W, 9

Fopu] o

2008\ 0] 14.4%, 16.3%= 7}

[

ol FYA IS

(¢

T

=]

weo] o)

[e)
A 20079E A9

.

q

1=
gl

A EE

1

o
pid

47]-‘

3

A7 E(SL)

)(\)]—

77t
(ST

o gy T o NE T E T ook 2
& i -
o & 1 pE 18, ¥T 2 2
‘.EIMM FLﬂo HAFX :.L7ouNl~ﬂ 5 s
H| T I TS z2 B
w AF < Mwﬂt = cI- 2R < m &
A . —
ol mn @&nf ol .Mn&a/m7 = m
T N R %w P T a2 3
2T W=z ° i ® Bpm T
— ~N 2 =) =i 2] -
= she 2™ SEZLE g% %
™ o . " =
ol . W 2 Mo B b s & 2 z
SRR T S SC o ﬂ%ﬁz 5 E£ 2 X
o vEy e L EHSEEE T
oy N 1] TR momb_lzﬁzo:umw@u%wﬁmrmmeC &
o oy Doz | S P R T A 2 w =
T o Mp X s S MSTcesre® &2 0% -
i H Ho _z m S AN S g o & oV P oV
3 G 3 N : =l >
= R N [Z- IR R T & oy o o S = 0= 5 % SN
JJo 71 Y & N ST - F2 85 RTE =
L SR R GG i S P P
B M Ex BN T gy dEg = 9B RES
T o “‘LIW\,.M“ v‘IJHEo‘InUMRIF/
S XE YT gmpE LI XS Uog AR T T
sy B )Ao%om_y)lam.uﬂo ,ZEHJLIOwY@lp et
< of %ﬂmh%ah&oﬂﬂﬂﬂaﬂ@ayﬂl& ==3
N S A=A A B o ol ‘s g S = SRR
. — TK o~ = - T -~ o~ T N
o A R Rl TRl TEEE AN S o o
< = Jo =o Mo T ph = T .- omr 2.5 s B | oF oY o
B S -l RGN S A R
o o MR NN B AT T MT R S 0 > @ AH%M
‘o ® — —_ = = — — — — — — H < M
W oy = S; ) L = x, jS2) m ) <0 G
N - ., Mo ToE T W R 9 B o) Mm&%wfﬁu,m Mol_mo
g o~ o e mo Mo iy . o
b SEEEEE ﬂermﬁmm oM ﬂgeutﬂwﬁﬂu TR B T S %mou.u
T S| N~ X Ty N On_X o rJI.H;lA_I.AJI voogmo‘.:o% ol -
Y S = - 5 — B P s A WS i o) )
s < < LolrWﬂ = N om oz ao B s LN p 2 8 S
o ° g T o i A:mex B2 qaab o] &8 N X - R
- & |m i = T3 (SR > G 2o S % okt woR e
T s T < |oo|n|wolz o) _— iy R xr 0 & X o ) =0 B AR
o o |&8|Z|s|S|g]= NIk o R <0 AT RO 2y ~ X T W
27 E=R B Rl el R Rl I A L B T T ! =N BV %
S = | WM m B %uﬁ _ﬁu;]oﬂm EE_/%]LFELA] oEE X ;e T ﬂﬂlrhul
| o o =T RT R T ~ o % =W o XN PoE s Mt xr o ER
ik 2l Tlolalalc|Z S 4 g = D ™ N R T S~ S, o -
%ﬂa HEEIEEIEN ZMDHE%U ﬂowaﬁﬂ.moﬂméuaﬂbﬂ X w @%&%%ﬁﬂﬁow_
11115 ~ 0 ) - B- -
- T T w o W Pop®im dTie Lgal8F Tt ag
oy S 8 kN oo AN TEL AT S ep STERE g Ewg
ool BIZISIEIE8|E SF P4 N ol N B T i
— W .1%MMH1* - e - o 5o P T T T o e EC w o o Mo N
o s g MHNHT R R e T~ BT O~ S 3 2 8 9 Ay
T o)y = L R I T e S R i ﬂﬂrwﬁmﬁww@wﬂhwwgo
P Dl elelalalE W E T g T Emepl el ine w5 g EAg PR
m A AR P P B m - R S Quererﬂﬂ Aoﬂvltm,ﬂﬁrofﬁ
o © ‘5 Wﬂllllmo ,__IA%O o o “WEZ ~ T 8m7ﬂ1ro .= n./u7L1\rL E.w HT]FLI <
i g T g o ﬂt;oﬂoﬂugnodhoxld‘éu%Laaswauhmovr;omﬂ%
w o T | Z oz B o OIS g IS FRR RATE g Rk ok
of =  ElM|LlLlzlelE & @~ oW oo Wy nSebLE wHDT G PEw N
4A7 m%&ﬂSS% o N = A]m_ou%ﬂﬂo#iﬁztmﬂ,iqﬂnﬂl}mMmM\m]MﬂLmouerﬂv]
= RIS = FoW or m Lt7mﬂ.ﬂoéﬁ_ﬁ~ ﬂﬁa_@ﬂmw@&ﬁ% ™z
o = = | = |F 9w xoX o ORGPy Ky = ™=
3 ~ oh I L = = = T o~ N R TS T o T o— N oo T 9o B 3
E‘w Fo 5o N % 9 ,A,LIUE,]ATiMﬂZ]rJaogn_EH]HATon_ua qﬂ,m.,l.ﬂmoT
2 o | 2 |= S = ot w P TN i < MR 20 5 X z
o H B P | ®|g F_EE BT St N AT RN BT ST S
W = 5 oo w oo S Ty do = T R T ol W R e o 8§ B G

- 270 -



