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A AR 9 oﬂﬂ?‘] /\H]‘%hol =2 3oz Yehur, W/ g 717] (heating and cooling)®] JHH o] wj-9- FA

g AE Y F JerE, ofF T, ALH F9 IdFor W oy AH|(heating energy

consumption) 7} &@3s] FA YEbUIL &S ot 4 .

g, 2 odwel o AAde] waw 3 2998 7 Y(Jan. through Dec.) ¥ IFol sfTdat= 1270
= 1 Ul 255 gz, 9 SRS sdatA A&st= 4

FalA 2 2Fe] oUA &M 5] g

et
X
30
k
o
©
o
2
=
X
=)
N
o
)
|

ols} BrEste] = 9ol=, 7} I WR oUA MiAvtaE =S AdE AR BolFa .

ol #zsle], 7|7 EF (Lighting, Electrical appliances, Cooling & Heating) ¥ oy x| wlx]nl=o] tj
3 AddstdH e 2Tt

Z" (Lighting, & 99 {4 Moz FA): AdA wsgtel daglol =S 1 ulu] H23t oly=] 4] g"
S Holn, B3 7}gd sidss 39, 49, 5¢, 1083 11¥€dE FHo] &M dUA7 AA| oA 4H]
o gF-EE AATSE & g vk

AR} 717] (Electrical appliances, X 994 A4 Ho 2 FA): Ax}F 717]1(d: dEu]d NE, 5 2 29
A A B FADAA TR WS SHoR ALEE =, weba AEA wste] dAgle] vid oy
2H|Fo] AES AT 4 vk, A 1¥€3 29 = ofFel MR 71719 A A| AH|E] o BUATE o=
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AL
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o 29
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U

oA Al HEE 244]719]

[0086]

2xH]

e~

Zlbro g2

1(100) 9

A wpe} o], B

Al
=

o] el M
Tl mEY, Aa W ALATE Adsks e3te] eyl

[0087]

s

7

—
o

T
el
|
B

Q] oA wiX]v}= (scalable room-

HA Adee] ol|gA a&el o

3]

=
=

22X, o

] o

5]
Y=

=

=
=

level energy benchmark)

1(20) 2]

[0088]

t}(S110).

oAl HEHA

WA, FHF110E AE O AEdAe] A2

[0089]

=
=

=
]

FEsta, 7

IRb A UESAE

+ IoT 7

3
<

Zkoll i

[0090]

< @A (floor

AE @ (building level),

UEIE

IoT 7]+ AlA

FRF(110)=

)

=
-

[0091]

s

level)

TH(S120-S130).

4

i

[0093]

it

7r £ A (Working Days, including Monday through Friday)}, #4

I

[0094]

kol W &4

Ho

Ho

including Monday

2 (Working Days,

[0095]

)

2 (Monday through Friday) 7Fe] ¥ oy A

fel agow TR

S

S
=

through Friday)

o
il

]

]
&

2HlEE ZFol7F BAA FAH(IAA o) S v, F3F 9 YU (Monday through Friday) Z+2bs 70

1

FAIzEbRe] ou A 2] o]
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oA, od, dol u

== =
=7 7l
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[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

T Ao,

AesiAbd, EAR(120)+= 4 T2l d&d FHE= Ay 4H] dHolHE
(Jan. through Dec.) H oly=] &H] doJEQl 127] 273, 33+ HF Lol 3l
N aFo2 AEsE ¢ e Aolh,

3

Tk, BAR(1200= 7171 FAEAERE SR AYste, ZI7IFAAER 4R oyA aH] dHolert EE At
S A& FRERVITY 7| EFAZ wE AlREske 4 .

AZIA, ZI71FAdERE, B4 37 Ul dyR] 4] 71719 FAS 2EEY] Y% B/ VITeEZA, oA7d, A
A7 AgsteE 3E A e £9Y(Lighting), A 717](Electrical appliances), 2 ¥/l 7]
7](Cooling & Heating)®] 7= A= 4 T},

=, 2AF(120)05 4 33t A FREE oyA &H] dolHE 77 FAAEFS 2 (Lighting), AR}
717)(Electrical appliances), @ 3"/ dH 7]7](Cooling & Heating)9] oA 4&H] Holg & ®EFala, zZ+zt
o] 717 FAAEFol dlEshs duA &v] HoHE A& FaEF7ITH 7IEEFAIL g AEskst = 2l
=

AgsiAtd, BEAR(120) 5 44 AdAEh, = 3oAe} o], B Fho taiA FHE= oA &2H| dHolHE
" (Lighting), A} 7]7]1(Electrical appliances), & 3%/ 7]17](Cooling & Heating)2] oA 4H]
olfZ Z+7t ®EFotar, oA 77T EFOl wE odlyA ]

]
Z} ¥ (Jan. through Dec.) 3 oYX 4H] dolg 127) &3, ¥ H|

K
N
N

=2

o

x

ofl

)

Ho

of

i

=2

o,

oft

ol

ol

rlr

B U aFom AEstd 5 3l Aot
., BAF(1200= oA AEstE = ouA & dHolHERE 4 gzl i oy v HEE 4

groll lolA, oluA Zn] HE b fAEES &gt H.

2, BAR1200E #A4 Bl Osld FHE oA A delg 2R e Az M SEE duX v o)
W SARE JEoR 2HUAHE PR, ARSE dux 2w delHmyy ®RHE 2xy b 4

#
A%, BAT(1200% 24 7kl teld FRE olUx) A dolEmyE Az HE el oy A
% olel FEzE (el 571 & BRad, ARsn olux aw dolE W= 2

22
2 4T ¢ i "o

ol #HFte], YA AT = SollA=, BA T tisiA FHE duA] &M doly F T3 999 &
A HdJan)ell dEsHE YA AH] doly AAet, Y 99 77| FAAEF(Lighting, Electrical
appliances, Cooling & Heating) *H oA &H] "oy Z+2bS tidoz S82~H 1 4 v&E 24 239

g orHew g = 9t

TS, dA dAgE E 6dA =, A kel disiA e AUy A&¥] dolH F E3F 2999 €(Jan.
through Dec.) ® oU=] An] Holele} 2t oMol 717]5-4d %7 (Lighting, Electrical appliances, Cooling
& Heating) W oluA] 4H| dlolg Z4Ze ooz Fej2g 7k 74 &S B4 47, 2 37 v&gde
ol x] AH] "Holg et &7k vddel V7] FAdEF(Lighting, Electrical appliances, Cooling & Heating)
HoolYA] &n] dlolg 7S e R S 4E F 4 BlES B ZAE dAdgoR #1E = Q.

£

ol& Fxatd, 54 7k oA &Ml HRlE § ol etd ¢ qlow, 53] ofyjel B2 Ad H VY =
Ae TAAM Hd sy 7N d g ouA] 2] 2Ryl B 542 AWd 5 Qv
w3, 49, 59): & A doJH AlEs= Cluster 2(%& 64 w=ghdoz Al HY A 5 oA An])e}

2 =
A=, gy aH] o]l oE A HE wes HAFH, 77| EF(Lighting, Electrical
appliances, Cooling & Heating) H olUx] An|Ee A% 3 9 % =4S FHY=E Qs 3¢ dddo] o3t
Hl&o] 33.11%= 4ol 59 R} FolxA Ht).

olF(64, 74, 8¥): oF A HlolE AECA

YA ] 66.67%7F S 2E 3(HFY F3+ FF
T 6l FHMor A sFale uhd o)

= e
S~ 4( 9] 4nH], IY 6oA uwrtMow F

r
+

)



[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

=50ol 10-2330165

OIH

AEDE 20.37%2] BI¥XE HAr, 53 8doe FE2ay 47 AAY 84.6292 A Bt 77 FAHEF
(Lighting, Electrical appliances, Cooling & Heating) = olUA] An|FM =, dubd Al2=®lo] 75 08%%
A3 H=H, olgx oF 99 widd ¥aAs fg olyA &M7E ule E5S g0 4 Q.

7HE (94, 10€, 11€9): 7k A dHlolE AE T 77.19%< Ze12H 2(BY A FF oduA &H], 29 6904
mEdom FAO st 15.79%= S AH (L T3 e &v, O¥ 64 TR xA)l Y
k. 9del= Y AH 4L =2 2RF, 29 60l wbdow gAE)7E A 23.53%5 AA e,
AR #FE 8 EHoME W Alawle] 58.78%= A AGUT. o7l ME 108 2w TREClAY =oE
of ge= Qe ¥z A" ouA] 2n7h wdEe AT g v

Ae(12€, 14, 249): A& oM dd HeolH AE T 69.77%7F 2228 53 obxel v & 59
uAl anl, = 10014 ko r gAE)el sFdT. 58] T B @ AARS A7) dnjoAM AHE=
ou#el 62.68%= AASHA H=Hl, o= i 7IF Bt AE FHE Q&) I olyA &nEe] - gk

2 ovigt,

o) F, EFN-(130)= 24 F7kel Wit oA &nl wfRle] o] ehusw, EAE oA &v] "l Z]uk
sto] 4 kbl Higk v A MARtAE EETH(S140).

olWf, EEF(130)E ¥ 94U Z Y(Jan. through Dec.) ¥ Lol ddstes 1270 253, &3 Hled Y
ol sigshe 1wl VN AwE dide®, 7 Al el BA s oluA] vl dEe] Znkgk Zhzte] ouA]

T Edde 54 dUan)dl aFshs Lol tisiA mEH= oy
A

TAAHSR, = 8 (a)dlA e o], 3 94U 54 dUan)dl ATFste= 2 Wl A &M dHolge F
oy x] v AHAHRE 283 AL cluster 2 (14.29%, in yellow color), cluster 4 (14.29%, in red
color), and cluster 5 (71.43%, in blue color)9 wHE=Z Z} ZF#AH(cluster)’} +AH+= AL Fd
Qar, wE, = 8 (bl 2o, zZ Fy 2 (cluster)?] oA &H] e thsle] vES 715 Z&shd,
Z odUdA &u #AHAAM F 9del EA W(Jan)ol| tiEdl E=EFFHE oYX #lx]ml=(scalable energy
benchmark for all the usage)Z &91& 4= Uu}.

ada, &= 8 (o)A Zol, 7+ F#2E (cluster)dl EIH o= 2] dHolgeo 717] ¥ YA A
A degt Z2MAE et &t F5, 3 +94Y A (Jan)ol W3 7]7] @ A WA}

H(scalable energy benchmark by equipment)E =338 4 &S eldh 4= v},

Lo
Jm
Zi

ol21gk, 7]7] ¥ o|yYA| wlXm}A(scalable energy benchmark by equipment)ol thal Awm™  Hukdgow o
A A1z 2] Oﬂﬂ?q ZHEo] =S Aoz ey,
WHk/ 4 7171 (heating and cooling)®] sj®lo] wig- fFARSE A& &1 + 9lov= olF F3f, ALH F
o] ko g W oA AM](heating energy consumption)”} @8] A el IE& gotd & gl
ghE, B ool A AAde wEw F3F £9de Z €(Jan. through Dec.) ®H &l T

sk 1 Ul 255 dde=, 9 2AR-EE sdatA A&st= 45, 4 1
g 4 A, o]t QYA M w3 E SIA 7 2F9 duyA] AHlE

ole} At AA AT & 9dA =, 7 IF HE oAYA HMiAvtaE =&3 ZAIE dAFHSE HAFA
ATH.

o5 Hzx3slo], 7|71 THAEF(Lighting, Electrical appliances, Cooling & Heating) ¥ oYX #lx]m}=T0]
a Awstd oS3 Zrt.

=% (Lighting, &= 99 =4 Hdo=m FA): Ad4 wsiel daglo] =HE 1d Wl W@ oy &n ofd
= Holv, #3 7heol adehs 3¢, 449, 5¢, 1093 11doll= £Eol &neh= AYA7E AA oy 4]



[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

S550dl 10-2330165

o B AT ¢ 5 Uk

A2} 7171 (Electrical appliances, = 9ol 54 deoz A dak 717](e: den]d AE, 5 9 29
A B4 S FAD) AN Fr ag HHow ARy, webA AdF] wstel] wAgle] miE oy A
ko] Ags 1T 4 vk @ 1ds) 2ol okl AAf 71719 oy AmEo]l ¥ wekARE o]

7] 7] ARgol 7k 7] wikeolv.

W/ el 7171 (Cooling & Heating, &= 99 34 Aoz FAD): Wk A]2®lo] ol 4H|F
B 9971 Zkon 2%(13 @ 00-14 : 00 pm)e] ouX] AH]7} olH BT =58 AT 5 Q).

YEAom v Aagel o8] anlss oluA: 12958 29744 ALl Fetor, £3 oFwch obdlol
T Aswe] ola) auE ouAT} B, ol B4 Tl fA)AN Felo] Az Aol A &
8 AW FEC) AF AN 44 & FE)o% Bol 29 Aav) W Wrew o & A
AeetAw, B oue) o Axdo] maw Ad A 48, AE 8 uA 2n) AES 2047ke] B
NN FAA ARR S Q3 A7) 8 U 2H) AEE A FEoE BAE 5+ don, oud 542
Ao, oA ap spEe] WEAel Asl vehbi EAEE stefstam, oo @ A 9 B4
Aoz, 4% $ TAES EHsm UA GE AM A AASE Aol AsHIL & F

ol gl A AHE ule} o], B Wge] A HAAde w2 &3 I3 @] olyX wXuka s (100) <2
2 Wb gEW, A% U AR Adsts Z7He eH ol BHA A7t ZES AEsste] oy X
28] HE¥lS BEAsta, T3 3k FASHE 717 ¥ ooldA &8 "ol tieiM Az #@Eat AAIEE ARA
B4S Fste RS 7HssHAl sk AAIZE vldlelE £4] 7Nke] 43 FIF oY olux] #Mix]etA(scalable
room-level energy benchmark)E& =Z 024, ol& FalA AEY dUyA] afe oz I3k, Az, 2 71719
oAl B A A BAS gy oR xde & .
std, 2 gAMdA AEete 7E5Ad 55 FAY FAEELS gAY AR IERE FIHAL, B FAA
z ] AXEgo], B L& == FEHA

o, st B gAAeA Agss FAld FAREE st olake 7
FE ZEaw A%, oA we A Aswel BAL As] Aste] T ol o Astel Hel

Al 3] o
= =
LR R A A el dsd e A ZEad g w3 sk o] e REmA TdE 5 .

AFEHZ = 715 njAds AR BE 5 A A, AR BE b5 A J)9, Wre Zx, =
< oI5 F sk o) =Y & vk

Boga oA Al aEoly A ek e A TRIuE ZaAM, AFH FS g5 ZaAMY A5
HE zado YolHZ Hadr] 93 mE /7, Zx D AL TG, Aa] AAHe ssgojo] Rt
alol, oA Z2AA Heols A

E T st ool =3 5 & Al AFH Tz g Ay dA4s FAske 2=E xFE 5 9
=
=

AFE ZRIF(ZEAY, KZEgC], RXE] EAIA, 2AHE F2 AERR 44 d5)e A
FAHAY iR dojuh APA & A dolg sl LR Qo] ojud Jem: Fdd 5
gor, 59y Zragioly BE, YEVUE, MEFE 52 HFE AN ARl A bE fils
Egatel ojust Felm= AE S vk AFEH T2 g Axge) s wEA gigdhe A2 of
Yok, 22338 848 L2agd Agse dd gl g, & 05 45 A8ske g, st
ofdel wE, 3¢ LRI £L 3= ARF AFET wed) e, 2 v Zaasioly HolHE HA
sk el (o], vhadd e A el AFE = s ol el 2AHE) el Agd 5 k. AF
B Z2a3e shte] Ate]Eel fiAstAY B4 Abo]Eol AAAM wateo] gl HES A o8] dE A%
T HFEHY shue] A3FE M ddHes doid 5 ol

W9, AFH 2y Folst dolgE Al 4FF AFH B

EEPRON 2 ZAIMIEE X o} e wiex] wEeg x|, o7 yF st=tsav 933 fxaek 2 %
7] ¥)2=3, 271338 t]~3 2D CD-ROMT} DVD-ROM U]~ S X 3ste] RE Fejo v)3 A =g, oz 2 o
WS

=
59 3AE £FF + Ao, TRAAGS MEeE 55 Bhe) =g gz o REHAG, 136 53
F qle.
B oA A FAY TARS A Hele Amet ge WS PTAES TG, G o) E
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EH2
__________________ —
110 430 |
. |
AFH =]
TET TEF |
|
| 40
|
=
I sHE
|
120 :
=R ]=
24 |
__________________ I
100
EH3
Working — January
days I E
February @&
=
[ March Ellzm
= aa = 8
— April =0 g
EE||em
— May — s g E 2
Wednesday — June “ e g
Jul __IRES
I = &
Main paces Thursday % yt é e
Geven — =
classrooms) —|_September
- —__ October
Non-working L November
days
- | Docember
Holiday
2019-03-04 — Working days
8.000

7.000

6,000
5,000
4,000
3.000
2.000
1,000
0
0 2 4 6 8 1012 14 16 18 20 22
Hour

Average hourly energy consumption (Wh)
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RV
Average hourly energy consumption (Wh)
pPoE o » 5 B E &
(=3 =3 [= (=3
- 8 8 8 8 8 B 8 B
o
o
W
B
@}
: w
&
@
fial (=,
~
@]
= o
&
1}
[} =
>
aw
o -
: —
Las

IS D= € IIS[D-
ST 1 €1

91

G 12380
L1

EHS

Cluster-based Energy Consumption Profile

i _
- 14.29% 71.43%
days January

Cluster 2 Cluster 4 Cluster 5

23.48% 12.94% 63.58%

Lighting Electrical appliances  Heating & cooling systems
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‘Working
days

March

April

May

June

July

August

September

October

November

December

January

February

Non-working
days

S=50dl 10-2330165

100.00% 14.33% 33.11%
100.00% 60.19% 18.71% | 21.10%
100.00% 24.81% 19.04%

38.89% 61.11% 34.03% 17.34%

100.00%

17.96%  6.96% 75.08%

35.29% 41.18% 30.83%  10.40%

2
g
®
B
]

19.46% 14.58%

100.00% 17.62% | 18.29%

26.04% 7.26%

16.67%

14.29%

41.18% 26.58% 16.79%

Cluster | [E—— Lighting |
Cluster 2 Electrical appliances | INEEG__—_
Cluster 3 Heating & cooling systems I
Cluster 4  INEG_——
Cluster 5 INEG_—_—
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s=s4

Day of week

B
H

Spring Summer Autumn

s EEEEEEEENEEEE llllmmlmn EEEEEEEEEEEE

Mon [

Tue - [ |

Wed W | | HN [ |

Thu | | ] | ]

Fri [l | H B O

st HHNNEEEEEREREN IIIIIIIIIII ENEEEEEEEEEEEEEEEEEEEEEEN

March April May June July August  September  October November December  January February
Cluster 1 [IE_—_—_—
ZOHHQH Cluster 2
Cluster 3 i
Cluster 4 |G
Cluster 5 [N
Missing value ]
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EHS8

(a) Cluster-based Energy Consumption Profile

Workin
g January 14.29%
days
= 4 b/ 5
7’ %\ \
/, \\\\\\\ \
Cluster 2 (14.29%) Cluster 4 (14.29%) Cluster 5 (73.43%)
15.000 15.000 15.000
12,000 12,000 12,000
9,000 9,000 9,000
6.000 6.000 6.000
3,000 3.000 3,000
0 0 0
0246 810121416182022 0246 810121416182022 0246 810121416182022
(b) Scalable Energy Benchmark for Total Usage .
= . . . . .
z Working days | January (Without electrical installations)
£ 14,000
£ 12,000
=
Z 10,000
8
g 8000
g 6000
Z 4,000
=
£ 2,000
[
& 0
z 0 1 2 3 4 5 6 7 8 9 1011 12 14 14 15 16 17 18 19 20 21 22 23
Hour

(c) Scalable Energy Benchmark by Each Installation .

g Working days | January (With electrical installations)

£ 14,000

2 12,000 Total —

g o

Z 10,000 ng%mng . |

= 6 Electrical appliances N

g Heating & cooling systems IEEG_—_—_—G—_

2 6000

Z 4,000

g

£ 2,000

[

g 0

i 0 1 2 3 4 5 6 7 8 9 1011 12 14 14 15 16 17 18 19 20 21 22 23
Hour
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Working days | March

Working days | April

‘Working days | May

0 2 4 6 8 10 12 14 16 18 20 22

‘Working days | September

0 2 4 6 8 10 12 14 16 18 20 22

‘Working days | October

¥ o "

0 2 4 6 8 10 12 14 16 18 20 22

Working days | December

14,000 14,000
12,000 12,000
10,000 10.000
8,000 8,000
6.000 6,000
4,000 4,000
2,000 2,000

0 0

0 2 4 6 8 10 12 14 16 18 20 22

Working days | January

0 2 4 6 8 10 12 14 16 18 20 22

14,000 14,000
12,000 12,000
10,000 10,000
8,000 8,000
6,000 6,000
4,000 4,000
2,000 2,000
0

0 2 4 6 8 10 12 14 16 18 20 22

14,000 14,000 14,000
12,000 12,000 12,000
10,000 10,000 10,000
8.000 8,000 8,000
6,000 6,000 6,000
4,000 4,000 4,000
2,000 M 2,000 Am 2,000

[ 0 0 &

0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22

Working days | June Working days | July Working days | August
14,000 14,000 14,000
12,000 12,000 12,000
10,000 10,000 10,000
8,000 8,000 8,000
6,000 6,000 6,000
4,000 4,000 4,000
2,000 2,000 2,000
0 0 0

0 2 4 6 8 10 12 14 16 18 20 22

Working days | November
14,000
12,000
10,000

8,000

2,000 @ 3
0

0 2 4 6 8 1012 14 16 18 20 22
Working days | February
14,000
12,000
10,000

8,000

0 2 4 6 8 10 12 14 16 18 20 22

Non-working days

14,000
12,000
10,000
8,000
6,000
4,000

2,000

0 2 4 6 8 10 12 14 16 18 20 22

Total
Lighting
Electrical appliances

I
I
I
Heating & cooling systems mmm——
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