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ABSTRACT KEYW ORD

Purpose: The energy consumption of apartment units is affected by the lifestyle of the residents rather than FHU=

system technology. In this study the numerical analysis of assumed energy consumption correlation factors with g;} X Areg

arbitrary value due to uncertainty. It is intended to be used as a simulation correction value which can be utilized t‘_,’; I

as a predicted value of actual energy usage. The correction value of the simulation is set in the developed form  gjo|gj 7|8t 2 A

of the existing process that derives the actual usage amount. The simulation results used in the existing

evaluation system are used to maintain the useful value as the current system evaluation scale and predict the =~ Residential building

actual capacity. Method: The method of the study is to statistically analyze the data frames of all complexes g?:;iﬁ:onsumptwn

capable of collecting the annual energy usage and to reconstruct the population by adding the variables thatare  gijg data

expected to be correlated. Repeat the data frame configuration with variables that are assumed to be highly  Data evidence analysis
correlated with energy use levels. Determine whether there is correlation or not. The intensity of the external

characteristics of the building equipment related to the energy consumption is presented as the quantitative

value. Result: The correlation between electricity consumption and trading price since 2010 is analyzed as A CCEPTANCE INFO
(Correlation coefficient 0.82). These results are higher than (Correlation coefficient 0.79), which is the = Received May 18,2017
correlation between residential area and trading price. This paper signifies the starting point of the methodology ~ Final revision received June 14, 2017
that broadens the field of view of verification of simulation feasibility limited to the prediction technique focused Accepted June 19, 2017

on the simulation tool and the element technology scope.The diversified phenomenon reproduction method

develops the existing energy simulation method.It can be completed with a simulation methodology that can

infer actual energy consumption.
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Fig. 1. Data scraping Code

Al TET SHE=108D ZidnemilaTes

Fig. 2.Response script of BldEngyService openAPI

re,

o -

t i 19
M o
(g I

m e

e 2 THE 7E5A4 &
F7koto] myek S v
ofyz] Avgt T s A54d0] & (A
L& A SR 2 A A ot Aol 3
of 2 AT A oA BT AP =
YA AFH (20161 715) 5,4147) ofu}
FAGA ] A& tol"E 35t

FAE BT F v A AHgSF 9 RedlolE7t glo] 4
kA 2] A= =3 0) 7HseE 1,307 AR dlolE
S A7 sttt 20164 ATtol| Y 2] Abg=F =3 o] 7hset o
21,3070 SAE 7|E0 2 YA A 5 EAS
e F, A ASSE FBET S AR 5T
(HE)E F7tote] dlolg Zd|lS A4 gt o]
A 35 dloE Rl g2} oY 2] Ao A
ste, 55 Blgof gt A5S AR A A4
2 B0 ARHAE 7145t AT o] A e =W =7t
FE EAAAS Aolot= oA v BT Q4R 4
of A5}t gk, ol XA RFT A EET} Rl E o
= AA S THEE 5 Ae 71E AEE

2 A 28 7Psaitt.

N
X E

S T
oy & 4y
(L o}
ol
it}
o3
=)
H1

( rl?_lﬂ 3
lol N f{lg £
o

Lo o
:

o]

n‘lﬁlljlg]

OH;EZI‘!;JJ
—1'1-1_13
1j$“r_\ﬂ

|
i
N

HE

2]

H
>i

AN

o
=
=

|

g oo

th 1 |y

MWy

A
e

o
ool O rE ooy o HUO» tob

ox ox

(]

|



[ag
e
4o
o
of>
o

Table 1. Flow of research

. Adress, Scale,
Data crawling - Time-of-completion
v
Descriptive statistics - Data Summary &
Visulalization
v
Adding socio-environmental
Pl Population organization <« variables expected to be
related to energy charges
v
. . Pearson's product-moment
Correlation analysis - .
correlation
v

Draw Actual energy
usage prediction —
correction-variation

v

Corriative Variation database
organization

Calculation Actual
P2 energy usage prediction P Prediction Actual energy usage
correction-factor

2. 33FY Hioje] =™ X EM e

2.1 golg #3 e

ALAN FFFEA 134 44 ML 7, e
€, ARGASRI, A, B WIS 0, A8
(Wh/ypele}, Fu& Atf42 Lol w28 el 74
o YEY S =S Had SN FRE APkt AP
A SRR /1 Gt T A7 GO A &
T BB 4FE FIE 4 oho] WA 4% seck Al
o8 AL g BN AT I AN EF EF AR AT AE Y
43k Ze PHE B9 FHA4E 4 shet.

2.2. Holg 24 &7

dole] 242 08 44 R T2 197 ol ALgakAct R
& S ofolld gaAEIgLow, s Aol Tefumt AR A5
i5ej0] A¢HR A BA m2 T Aok 5o A A 5
B mggog S-PLUS 7} ARE glot), U&7 Hg v]-go
= ]I5f ﬂOW_—% Hdst7lo ool Uglet. ol g A

£ sf2st7] 9o wEHME @ ZHE ete] A SRRl = A o]
5}7HRoss Thaka) 2} E‘:ﬂE AE (Robert Gentleman)©] A2
= S HAE ALSHA o] A A} o] 9] dutHl-g wEt R
2 gstalon] 200049 2¢ 299 #H 1.0.00] Hx 2 vjLE]
oct.

2 AT A A7 A] B]-8-& F-gH4=(Response variable)
2 4343513 U 2] ¥ 4=(Explanatory variable) 7H2] AFt
245 915l RollA] 712 Al g == SA 7| 2] 2 A 23} gtol B
2

mlm m

v}

24 shact.

—Te=

Fig. 3. R programing integrate develop language editor RStudio

3. Ho|E| £4 Za

3.1 71edA 2%

Fig. 4. & &3 A= TR 5o AtE A% A7|AHE 83
< UEhdth 20009t 29HEE @702 FF5FE e dd
boxplot®] d125% 1591 912t 4591 Hlell A Hlojd o4
A (outlier)gte] A&AIH 3558 7]olY2] a52°] Batak
(Mean) 9 F98tMedian)Z A doldth. A&E7H54
(Sustainable)o] 3771 =7] A|Zste AHApo A A&
Al oA kS 913t A5 7]E0] = 7] AlRbe AR 1 HE
2 qlrt. o] 23 A2 H|Fo] B uff, FAAZ A AA] o9 =]
AHEFE A5 L33}, HAde o AEvA] dsaa
T AP BA o] Ytk 1977dFE 20009 o] FF55

o 499 AR aFe AeA AA Bl nlx7
Fohe RS HQITh Tefut 19769 38 T F913ke] B
£ AE0] F9I2he A 9Ieke gLo.2 thebitth ol T ¢
4% H otk v ] 7b4 #17] aolc,

400

Wory
-

Electricity fee per Dwelling Unit

Fig. 4.  Annual electric energy fee in household

A& DS AR Fig, 5. oA ol et 417
oA A7) AHg- 7] WA E eisteict

©Copyright Korea Institute of Ecological Architecture and Environment 77



FAHE d=2 X LA™ 284

il

oi
mjo

QIXtof et HOofE =M 7|Hho] Yt WY

500
400 -
g’:‘ e
i3 : i
g 20 :
i o ‘ . .
| . § 8
w ] T e T -4
T ES =S
I N E - = N
Fig. 5. Annual electric energy fee by region classification

Fig. 6.9 78 AL A Fel A% 18 A714-g-2:3 0] Azks}
o b R ARG st AZT 1w =AY §
AT 34T AGA AL BT FN%E G pEE
vehg o p L) 227 = A Bl 1A Roheet,

Wom)

Electricity fee per Dwelling Unit

8 8

-

— T T T T T T T T T T T T T T T T T T T T T T

Fig. 6. Annual electric energy fee by Gu

) 52 Al 21972
B9 %

< Fig. 7.9l Hol= 1t
111910}3’_ B F$gke] A
3% 74471011L11] /‘}331

H
%Wmﬁﬂﬁ%ﬂ%o&ﬁ%%i@ﬁgﬂﬁ#%%

400

g

Electricity foe per Dwelling Unit
Wor)
]

T === = T i
—= — L = == El B
: =

Fig. 7. Annual electric energy fee by Dong of GangnamGu

78 KIEAE Journal, Vol. 17, No. 3, Jun. 2017

Mzo] 5 Alde] 47] 83-& oS Fig. 8,014 Hol: 1t
o} g} AzTol A9 whm W) H253 A9 S FAT
7o) Al A7) 82 Sze] F2EI} EeA) e

350

won)

Electriity fee per Dwelling Unit

0
B

wuE

]

sos
£

Fig. 7. Annual electric energy fee by Dong of GangnamGu

ST 58 A 2] 47183 The Fig. 9.914 Kol v}
of At} 8470 A9 AT, T, ALRITLE AolF 1
© oA MeAl Batite 2A AR AdF =550 A

$ AR o4 A A W7 A7) T o] 200891 439
SHAR, AT A% B 24T AYT, QY217

24 2T L Az A7) e Fo] 2008-9-S 48] skt
SN 2R G4 AxApe] A7l age

17 A2 =3 ot Al 558 Hat A7

.

Olt
ol

o

rl.g; e
e,
4
1o
ko
i)
i
2
o
~J
W
=
~
=
(0]
o
o
fr
iy
1%
i)
32
o
u
N,
L ol

F A7) 23l Vs BEFH AT PR FEFH B
AA BFFE A7 AT Suol A% Hm

30 N odorlo 2 m
o

Lo

g

Electricity e por Dwelling Unit
o)
g

100

¢ 8 3 & B &5 & OF 8§ B O o5 3
5 : b 7 & 3 i 3 -
o s 5 w W L I &
o B ) 2 3 k2l 1 o ] u ®
@ @ @ &

Fig. 9. Annual electric energy fee by Dong o

A A7)0 FS ol dishe 2T, AxT, &
of Aled WA ek BAEA Auke 40 BTl
83.96m’ o2 A Ed1, 7} 7

90m? 84T 85m” A1Z797m” © .
Bt RAATNA FARA ] WA} AR o B Qg
AE BAAC AFRATFE A2 v 2
Ad A o] REAS S B g



HES - H5S -

of tlo]elg EAstgint. webA] Fig8~10 of] Yebd Boxplot®]
A7) 8F-2 SA L] 227t AAE ez T
A7) 8 F45-& wastr]of Z3tstiet.

3.2. AAHG FE o A 7T
MR A 88 = AEshe 2192 A& wiA
AT A AN A ol B AT A7 STl QA E e %
ooltt. metA o x] ARG a3 mimiAlAlE A9 g
olH, Ag2 "l Arg a0l T2 A2 uAAI7F E2
F(H) 9] Gg 7RI s 7H S AAs AT 7HE S S
St7] f1s =] wjuj A Al E ) 227 sto] AYHsE 37T
steict. A mimj Al Aol Bi§ Boxplot AH(Fig. 10.) &
Az G40 v A Al = 7] gl A 24 ey F
St oot S| A vt wet wiu A7} 2 T4
AN &HER ET 2he AF7Hde A g Qe E

2 5k shee,

ol

el
=

of
FUN-

e rTr

lo hx

~

ol X o
ox o e

30

300000
250000
200000

150000 |

WMHT o °;@Dé°

o - - 8
50000 | }y—‘—‘ly—“‘QT é,‘:]_l':i‘ 3:‘”Eé [
CTHTYH THSesTr s L TR F
N .
e A Y
EEFr T ECEE GG LEEE L EE LR
2 H BEERESEEERER
i &

I S I = )
i

Fig. 10. Home market price by Gu

ol A Alet Ao 7] 8 2ol Bae ,
gAol @ il AAlel A7IAga 3ol g BAE o
Fig. 11. 3} o] A12}5} 510et. A|7ksh Aol 4 ®olt vhoh
o] mAlgko] R uful |4} Al A7) &-37ke] oFe] A
A 4g Brs ehi

Given* ELE_uperGUS 7

AEshE

>
P

mlo ml oo

\
o wm ow w

ELE_uperGUSH 1 23/10000

B e s
g1 . J, _g,ax%/wf" e

ELE persusi
Fig. 11. Correlation plot between market price and Annual electric
energy fee

AT zAte] B AT} AR 0] TRl utet 4T RS Bbeh
7132 Aol Lt AL8luk} Hofoll A ALl Ay F)EL

Table 2. Criteria for evaluation of correlation coefficient

Value Level of Agreement
0~02 None
02 ~ 04 Week
04 ~ 0.6 Moderate
0.6 ~ 0.8 Strong
Above. 0.8 Almost perfect
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Table 3. Significance Verification by Yearly range scale for
Correlation analysis

Scale p-value DF t-test cor
1970~1979 0.06127 8 2.175 0.609
1980~1989 2.20E-16 126 13.338 0.765
1990~1999 1.67E-13 236 7.828 0.454
2000~2009 2.20E-16 374 22.754 0.761
2010~2015 2.20E-16 115 15418 0.820
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Fig. 14. 2010~2015 range scale of Correlation analysis between
market price and Annual electric energy fee
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