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< SUMMARY )

Purpose &
Contents

This study aims the development of Sustainable Building-PRObability (SB-PRO)
including establishment of the probabilistic sustainability parameter library
(PSP) for the amount of building materials and energy consumption in design
component of apartment buildings, the probabilistic sustainability assessment
technique (PSA) making a connection with Monte Carlo Simulation and the
probabilistic sustainability decision making implementation manual (PSM) using
the Assessment technique.

B Main Research

(® Establishment of a probabilistic sustainability parameter |ibrary (PSP) for
apar tment buildings

@ Development of a probabilistic sustainability assessment technology and trial
system (PSA) for apartment buildings

@ Development of a probabilistic Sustainability decision making implementation
manual (PSM) for apartment buildings

Results

Il Research Results
(® Probabilistic sustainability parameter library for apartment buildings
* The probabilistic distribution model of major building materials and
energy consumption for SB-PRO.
@ Sustainable Building Evaluation Tool - Probabilistic Approach (SB-PRO)
* An excel based trial system to evaluate sustainability of apartment
buildings using probabilistic analysis method (Monte Carlo Simulation)
® Sustainable Building Evaluation Tool - Deterministic Approach (SB-DET)
* An web based trial system to evaluate sustainability of apartment
buildings using deterministic analysis method
® Integrated Building Energy Simulation Tool - Home Version (iBEST-Home)
* A web based trial system to predict the energy consumption of apartment
buildings to evaluate systainability.
® Probabilistic Sustainability decision making implementation manual for
apartment buildings
* An implementation manual for the SB-PRO.

I Quantitative Research Results

@ International Journal Paper (SCI): 8
® Korean Journal Paper (KCI): 3

@ Patent Application: 2

® Patent Registration: 2

® Software Registration: 3

® Conference Proceeding: 3

@ Workforce Development: 6

Expected
Contribution

Use as a sustainability assessment system and decision making support tool of
apartment buildings in the government, architect office, green building consulting
office, developer, and constructor to improve national competitiveness of green
building.

Keywords

Apar tment Assessment
P ) Sustainability Life Cycle Probability
Housing Technology
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PSP : Probabilistic Sustainability Parameter library
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String emdguery = "SELECT DONG NAME FROM TB_BJDCODE WHERE SI_CODE = '11' ";

emdQuery += "AND GUNGU _CODE = '“+((String) sggObject.get("CODE")).trim()+' =5
emdQuery += "AND DONG CODE = *"+((String) emdObject.get ("EODE")).trim()+""*";]
ps2 = conn.prepareStatement (emdQuery);

rs2 = ps2.executeQuery();

String dongNams = "";

if(rs2.next()) {
dongName = rs2.getString ("DONG_NAME") ;
I3
ps2.close();
rs2.close();

obj = new URL({"http://www.k-apt.go.kr/kaptinfo/getRaptList.do?bid code=11"+ssgOne+emdOne+"gsearch date=201512"); /7 s
con = (HttpURLConnection)cobkj.openConnection();
con.setRequestMethod ("GET") ;
in = new BufferedReader (new InputStreamReader(con.getInputStream(), "UTE-8"));
String line3;
while((line3 = in.readLine(}) != null) { // =
jsonInfo3 = lined;
L

jsonParser = new JSONParser();

jsonCbiect = (JSONCbje=ct) jscnParser.parse(isonInfol);
JSONArray kaptArray = (JSONArray) jsonObject.get("resultList");
System.out.println( of B

+kaptArray.size());
for (int x=0; x<kaptArray.size(); x++){
if (x = kaptArray.size()) break;
JSCNObject kaptCbject = (JSONGbject) kaptArray.get(x);
System.out.println(" EKAPT CODE==>"+kaptObject.get ("KAPT_CODE"));

String kaptCode = (String) kaptObject.get("RAPT_CODE");

cbj = new URL("h

fwww.k-apt.go.kr/apiinE

penCostMonthUselve. do?viewlype=l&searchDate=20154bjdCode=11"+55g0ne+emdOne+" tka

con = (HttpURLConnection)obij.openConnection();
on_setRemieatMathod ("GRTM - o
< >
Prablems = Tasks = Properties b Servers B Console 52 <" Search £0 Synchra,, ® Coverage = Boakmarks @1 davadoc S0L Fles,,, Executlo,,, DBIO Se,

<terminated> Main [fava Application] C:#¥Program Files (xB5)#lavatirel

4

whinwiavaw.exe (2

18, ©= 1:35:35)

3. Connection Pooling completed !!!
—_— +: 25

=ggInfo: CODE VALU
gEE s 12
OfTE. A 19
kaptInfo: RAPT CODE==>A13593801
kaptInfo: EAPT CODE==>A13593908
XaptInfo: KAPT CODE==>A13524006
kaptInfo: EAPT COD 513580602

19 3.27 Data scraping Code

# 323 vedely xd ASE dAuA AREE 23 mAA HA

gmm I =
3= 3=
(G E) (= E) R

M
o_?l_r‘
i
i)
ol

sigunguCd Al 3E | VARCHAR2(5) 1 11680 PAREFIE

bjdongCd MAE53= | VARCHAR2(5) 1 10300 PPARTIA=

R

bun VARCHAR2(4) 1 0012 il

i A VARCHAR2(4) 1 0000 A

>
>
ofo
rL
o

useYm VARCHAR2(6) 1 201501 YYYYMM

AC
>
[l
P

numOfRows VARCHAR2(3) 0 10 HolA g & F

pageNo Ho]lxH3E | VARCHAR2(3) 0 1 H o] X H &

_85_



F 324 Tdely x4 ASE odyA AREE SHUAA HA

kol
EQ(EE) | dEHEE) g E-37] __i; Al Z o] H g EA
Items 1.n
rnum el NUMBER(8) 0 1 &9
useYm AH4aY VARCHAR2(6) 1 201501 LAY
e ERA
platPlc R A VARCHAR2(500) 1 T NEE =] 1]
12-4¥ =]
AEEHAX
) 1? = ] Ei%‘ Tﬂ X] -(H
newPlatPlc | =295 A9 A | VARCHAR2(400) 0 AL A
AE21092 21
sigunguCd Al TFIE VARCHAR2(5) 1 11680 PHRTI=
hjdongCd HAETE VARCHAR2(5) 1 10300 PARFAE
0:fA] 1:4%
platGhCd | WA FE=Z= | VARCHAR2(1) 0 0 -
bun &l VARCHAR2(4) 0 0012 &l
ji 2 VARCHAR2(4) 0 0000 =
A2
naRoadCd | AF2%23= | VARCHAR2(12) | 0 116804166040 .
A A A A 3 NFE2
naUgrndcd | 7 varcHAR2D) | 0 0 N
ST A g A A=
naMainBun | A FEAEw NUMBER(®5) 0 21.0 A F 2
naSubBun W Rl NUMBER(5) 0 0.0 AJ A
useQty AL NUMBER(22) 1 1112466.0 A}-2HKWh)
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=

325 93¢ vlAA b el

REST(URI)

http://apis.data.go.kr/1611000/BldEngyService/getBeElcty UsgInfo?sigunguCd=11680&bjdongCd
=10300&bun=0012&;ji=0000&use Ym=201501&ServiceKey=21 57|
(&, JaFzeolA] FRIAl Ty o] =<l 45 utf-8= I3d T9)

= "WAA

<response>

<header>
<resultCode>00</resultCode>
<resultMsg>NORMAL SERVICE.</resultMsg>
</header>

<body>

Jtems>

Jitem>
<bjdongCd>10300</bjdongCd>
<bun>0012</bun>
<ji>0000< /31>
<naMainBun>21.0</naMainBun>
<naRoadCd>116804166040</naRoadCd>
<naSubBun>0.0</naSubBun>
<naUgrndCd>0</naUgrndCd>
<newPlatPlc>A&E5E A g+ /WEZ10972 21</newPlatPlc>
<platGbCd>0</platGbCd>
<platPlc>A & EE A 2+ /HE% 129 % </platPlc>
<rnum>1</rnum>
<sigunguCd>11680</sigunguCd>
<useQty>1112466.0</useQty>
<useYm>201501</useYm>
</item>
</items>
<numOfRows>10</numOfRows>
<pageNo>1</pageNo>
<totalCount>1</totalCount>
</body>

</response>
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og
s

R R Console

> hist(x, xlimerange(-4, 4, X), col="lavender",

HelZ dFE 3}“!}7] EERLEEE

madnen)

> title(main="1000 Normal Random Variates", font.main=3)

> ## A scacterplot matrix

> ## The good old Iris data (vet again)

>

> pairs(izisilid], x Anderson's Tris Dava”, font.main=d, poh=1%)
Aoz EZE 3?"1!}7] -‘ﬂsﬁ 7l=}?4 e

Suonieadfeiall Ty meint e Rodboomln Cclal Mty et

+ b)ue") [unclass. uxxssspemesl n

HolA| mg s}ﬂsm f}su 7]4?4

> ## Contour plotting

> ## This produces a topographic map of one of Auckland's many volcanic "peaks".
>

> x <~ 10*1:nrow(volcanc)

¥ <~ 10*1:ncol (voleana)
lev <~ pretty(range(volcana), 10)
par(bg = "lightcyan®)

pin < par("pin”)

xdelta <- iff(range (x))
ydelta <- diff(zange(y))
xscale <-

pin{1]/xdelta

yscale <- pin[2]/ydelta

scale <{ R R demos

helColors Exploracion of hel() space

> yadd <-| Demos in package ‘stats’:
> plot(ny glm.ve Some glm() examples from V&R with several
+ predictors
Im.glm Snmz linear and generalized linear modelling
oA ¢ anples from “An In:ruﬂuc:xnn o Stacistical

“Visualize' steps in Tukey's smoothers

Use ‘demo (package = .packages(all.available = TRUE})’
o list the demos in all tavailabler packages.

3.28

Sepal.Length

8300

45 50 65 60 85 70 75 80

Sepal.Width

Petal.Length

Petal.Width

T T
4550 55 60 65 70 75 80

R GUI

Flle Edt Code View Plots Session Buld Debug Profle Tools Help

GRS | @] [ Gotonitoncion ) [| BB~ Addins ~ % Rearch -
O FLECSTATOSISR % | || BE uperGU = Environment | History =0
usm.mwsm Q /- - S#Run | 8% | 4 Source + @ | importDateset v | st~ | @
*MI*p\nums LESAAL 352 7
abline(h-nedian (ELESAI ), 1ty-1, red”) 1) Global Environment ~+ Q
profid e e AR ) Data
450
451 plot(ELEST ELESAIM las=2,ylin = c(0,150000)) © Dobong 49 obs. of 12 variables ]
42 plot(ElEs ELESHAIR 2, Laea) © Dongdeamoon 28 obs. of 12 variables @
| J/UEe AWEIIRS © dongjak 32 obs. of 12 variables a2
g p{:m::z::éﬁ OEE 869 obs. of 12 variables a
s gmmcm e QELE_1970 16 obs. of 12 variables a
458 p{o:(:a::ur E\_zs5 T (O ELE_1980 128 obs. of 12 variables a
- = DY /M )°) swesssensensessenpessonsnes
i Repibalen et Lol QFELE 199 238 obs. of 12 variables @
22% ahmexwm(ms \ 0 ELE_2000 376 obs. of 12 variables a
163 plot(factor (ELESEZY) & (O ELE 2010 117 obs. of 12 variables a.
464 p{oﬂ:acmr(ﬂisggs).ﬂf W
465 plot(factor(ELESE 2 ) ELES! Files Plots Packages Viewer =
456 plot/factor (ELESE 243 ELESEH e 5
467 plot(factor (ELESE B4 ), ELES. B zoom  Begorv O | f 4 Publish + | (&)
468
469 plot(factor (ELESH S, ELEST 2, Las
478 plot(factor (ELESH S ) [ELESHITH 2, La
471 plot(factor (ELESH 2 ) ELESH S X, 1as-2)
472 plot(factor (ELESH ) [ELESR 2, las-2)
473
474 plot(factor (ELESH ) ELESMCH & 3 /10000, lai-Z,,ylib-“M\m angs  (@E/a)n 500
475 abline(h-nedian (ELESH [} £ 3/10000), ty-1, col = °
476 abline(h-nean (ELESHITH 2 2 /10009) , 18y=2, Col = &
77
478 plnmacm(mswm ELEMTH Abé%‘ Ia -]
479 plot(fac =) BT
489 p\mfa:tur(msas» Eus‘fiM}Q? hs-z) 400 -
481 plot(factor(ELESH S ) ELESA M, las=2 e
e 5 o °
483 plotifactor (ELEST) ELES. i o
488 plot factor ELEST ) ELES =
485 plot (factor (ELES: @ ° °
486 \nnfactorra.zs;) JELE @) 300 o °
L5 Dlotifacrer(ciesa ) EEsBA S, 1000, ls2glabo Ml 20188 @E/)) =
438 abline(h-nedian (ELEA [} £ 2 /10660), Lty- ed)
i@ 2Blineihneon ELECHTI A2 0000) Aby-h, ot = bloer) nm
4% - o
91 =
= T I ") v | & 200 A
@35 O (Untitied) * Réaipt = | R
=
e GlRworks/Resarch/ =0|%
> cor. test(ELE_1970sHUHES, ELE_1O70SAIM) .
Pearson’s product-moment correlation % 100
dots; ELE 17090IAS and ELE 176N
e - 6127
ierietovs pypathisss o corrotarian 518t QLTS
percent confudence incenal: 04
K 0.89554878
mp\e estinates:
0.5007167
> plot(factor(ELEST ) ELESRS, 1as=2)
- plot(faccor(ELESESE) LSS/ 0000, o2 ylab—"ilh 27123 (@e/)")

3.29 R programing integrate
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i 326 wAUY seE WA
T ' Type A Type B Type C
Bkt A (m?) 59 84 130
@A (7] AH HE)(m?) 27.22 37.54 46.86
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#0327 HA 2 s d¥F8(W/m2K)
A 4 {84 Levell Level2 Level3 Level4
e (7] A AF) 0.36 0.29 0.22 0.14
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o
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il A9 H- oA 2 (m?) 39 (°) 4AF & A3 WA H]
1 =5 59 0 Levell 0.29
2 =5 59 0 Level2 0.29
3 =5 59 0 Level3 0.29
4 =5 59 0 Leveld 0.29
5 =5 59 45 Levell 0.29
6 =5 59 45 Level2 0.29
7 =5 59 45 Level3 0.29
8 =5 59 45 Leveld 0.29
9 =5 59 90 Levell 0.29
10 =5 59 90 Level2 0.29
11 =5 59 90 Level3 0.29
12 T5 59 90 Level4 0.29
13 =5 59 135 Levell 0.29
14 =5 59 135 Level2 0.29
15 =5 59 135 Level3 0.29
16 =5 59 135 Leveld 0.29
17 =5 59 180 Levell 0.29
18 =5 59 180 Level2 0.29
19 =5 59 180 Level3 0.29

20 =5 59 180 Leveld 0.29
21 =5 59 225 Levell 0.29
22 =5 59 225 Level2 0.29
23 =5 59 225 Level3 0.29
24 =5 59 225 Level4 0.29
25 =5 59 270 Levell 0.29
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27 =5 59 270 Level3 0.29
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AT = 0.58 0.35 0.29 0.81 3.10
R 0.27 0.23 0.18 0.81 1.50
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Value Level of Agreement
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