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thermal bridges
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tightness
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F. High-Efficiency  G. Ventilation systemE
:  Equipment with very high

H. A good orientation to the sun
I. Shading

ACTIVE

PASSIVE
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Performance
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| Perimeter Hydronic delivered back Hydronic
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1. Lechner, N. (2014). Heating, cooling, lighting: Sustainable design methods for architects. John
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2. American Institute of Architect. (2007). Sustainability 2030
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HEAI(All-air system): 32X LY 374101 712
o MU Q8T7| 2t HEE QX0 7H R2IBH0 2717t ERSARA, B, A,

L, Y
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: (AHU: Air Handling Unit)
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Mixed Use Building
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A|AE(VAV: Variable Air Volume)

Sr=SSI0f M2t Ao 225He 2719 YBE2HS sl

o
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VAV box
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H3|4= A|AHI(Heat Recovery System)

o HUiO| RHE S7|E AR =2 HiSOH Aot 97|12 HUZE S5ok= 0N, HUHST17F HAl

ZE 3
3l4510 HUE SHRE 7|0 3=

o ASE0= HUE SHRE 27|19 2t SEE =0 HYt 7150 oSt HXIE RE

° EH0I= HUE SH2E 27|19 2ot 555 RH WUt S0 HRs oUXIE X5

» #&(Rotary type)dt T¥(Plate type) Bulet| £&
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Outdoor Air
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© SAPHEIA|ABI(Radiant Heating and Cooling System)

Y, BiH, HH = IE0| IE 2 B0 d24-S o2tA7A detd
A2l dUiRE/t HO0te EHREY} =0t 2N 20| 7+sotH 0|2 2ol oA H0| 7tsgt
GEH0= HUH2E7t H0te BH2E7F HOF M5 RAIE = US
Floor
@ ‘_.6 i ": @ ‘_.éi
Ceiling
o] fe] [o] o]
Slab
e

1. 2= (2013). HSEH|, TAET AL
2. Cho, J. et al. (2008). Integrative sustainable design strategies for energy and water efficiency:
The case of the Ewha Campus Complex in Korea, Proceedings of SB08

3. Rhee, K. N., Olesen, B. W., & Kim, K. W. (2017). Ten questions about radiant heating and
cooling systems. Building and Environment, 112, 367-381.

4. Rhee, K. N., et al. (2021). Experimental investigation on the control performance of an active
chilled beam system under dynamic cooling loads. Applied Thermal Engineering, 194, 117069.
5. https://www.pnnl.gov/projects/best-practices/variable—air-volume-systems

6. https://www.cibsejournal.com/cpd/modules/2012-10/

7. https://www.ibec.or.jp/jsbd/A/features.htm
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2 Heat Pump
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Compressor
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o= Heat source
s
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High=Pressura,
High-Tamperatura Vapour

Low-Pressure,
Low-Temperature Vapour

2| S EHT
(Air source
heat pump)
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High-Tamperature Liguid

Lawe-Prassura,
Low-Temperatura Liquid

Heat Pump

Heat is transterred

§§

Dislribudn n
Syst
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be sither underfloor heating.
radiators or forced-airsystem

The ground loop transfers heat
to a working fluid in the heat pump

XY s EHD

(Ground source U
heat pump)
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| > Reversing Valve
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High-Temparature Liquid

Underficor Heating
= Distribution System

Hectrical Power

Electrical Powe:
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heat pump)
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Low Temperature Heat From River
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22 & Q0= E HEf= B2 HUX|7 &AE 0 ZHUUX|LE SHAUHXIE S7tA17 = Q210] &
SUsHAHMHOZ U2 Hig d o Q=) & FEE(Lighting efficiency)0] =2 ZHS MOF &t
Traditional Halogen Compact Light-emitting
incandescent incandescent fluorescent (CFL) iode (LED)
| | |
AH|EEH p 100 77" 23 20
watts watts watts watts
[ =t i )
-
< p 1,600 1,600 1,600 1,600
Electric Halogen gas Excited gas An LED bulb
current such as io- ina CFLwbe COMNMains many
heats an dine inside emits ulra- small semi-
incandescent the bulb pre- violet pho- conductor
bulb's tung- Vents wear on tons, which units; each
sten fila- the filament, coax the ; emits light
ment allowing bulbs coat- | whena
until it itto glow ing to emit voltage is _." '3 {:4
glows. brighter. visiblelight. applied. l;" L ‘ "
|\ [
\ \{J
MANNY i
J
_____.-/
LIFE $PAN: 750 hours 1,000 hours 10,000 hours 20,000 hours
-~ [H L5 L ] eoooonReRe ooo00DOGES
=3 p 9000C0O0ODO
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8= P 16 Im/W 21 Im/W 70 Im/W 80 Im/W
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Bregenz Art Museum
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Concrete

with pipes

Zone 1

. Thermo-active ) E
f [TTI Supply

concrete slabs
i —

X

Exhaust
Detail

|| Secondary
1T thermal circuit Building

Primary
thermal circuit

Gas-

boiler

|
|
i
| Piles
i
i
i

1

ey

|| Piles

[ | Energy

} : | diaphragm

Ld L L walls

Brandl, H. (2006). Energy foundations and other thermo- Olesen, B. W., & Liedelt, D. F. (2001). Cooling
active ground structures. Géotechnique, 56(2), 81-122. and heating of buildings by activating their

thermal mass with embedded hydronic pipe
systems. Proceedings of the ASHRAE-CIBSE,
Dublin, Ireland, 3-4.
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Zoliverein School of Management and Design
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—
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an active insulation J— — T ——

o | \

5 Bt e,
heat exchanger (water fwater)
&E} 28 -35°C/ 82.4°F - 95°F

Moe, K. (2010). Thermally active surfaces in architecture. Princeton Architectural Press.
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Calibarate cental courtyard & foes
pointand heart ofthe bullding

OPTIMIZED ENVELOPE
Tiple gaed vindowsand reduced thermal
bridging shrink e

TOWARDS ZERO WATER
Fainaater s captured i 20000 galon s
tem.reducing potablo water demand by 69%

\‘_ y

Packard Foundation Headquarters Building
PVOIM diatE H7)= QIHEZ R Heket £ 42U 8 HUXECz &8
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5 % EfQE LT A AR (On-Grid PV system) egy Qribased
Panel
DC->AC Mgt Board
== I:I
- i= = %
-
1 System I
I DC 1 AC Monitoring Utility
4 Disconnect Inverter Disconnect Meter
J |
+ 1 Building A=
. | HE 2o}
Photovoltaic Optional
Array Battery System

Hootman, T. (2012). Net zero energy design: a guide for commercial architecture. John Wiley &
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California Academy of Science
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Sun heats up Cold air is drawn into
dark metal panel the collector through
small perforations

ENYE TE7| 25 24

-

Passively heated
air stored in the
Iabyrinth is used
to pre-heat
ventilation air

Air is passively heated N N
in the cavity between

the metal panel and the
precast concrete wall

0|2 (Thermal Labyrinth):
2|7|E ""—Hf:' -'-:'OPI ol of

US Department of Energy (2012). The Design-Build
Process for the Research Support Facility

371 82 58 H3M 4 =83 EHote XS Mz dL0I2H et
& Y2 =2 MSHE 2&8ot=tl, 57|12 &8 MSHE Mt ChA| £ 4 JES 7185k A0l 52
7|1 SfMIS0ME 7tAL H7 |12 B RO 2 2ot ElAES MY EC2: 8¢S 4= JUCH, Ol= oA
o1 QS HR]3HE Chel0] 2 4 AU

- I'..-\"\

i Desiccant -

: rotor detail

Munters Desiccant Rotor Principle

Dryar

Pracess ar

wearm, huamid

|
f e ] cacling
/ l‘_l'ﬁ;!‘ 4 loads

Reactvation air ) oonl, dr:.f

1
dehumidifier heat recoverny
X447
(B7] 7t6t04 ZE LH2| HI&| i4) icH

82 HM=ZOUXS BRI FHus



[B.2] ZEB MMM 7= 7HR

© FHAIMH A AOIE

1. US Department of Energy (2012). The Design—Build Process for the Research Support Facility
2. Ochs, F. et al. (2008). Solar assisted district heating system with seasonal thermal energy
storage in Eggenstein—-Leopoldshafen. Lisboa: In EuroSun.

3. US ACE (2011). Central Solar Hot Water System Design Guide

4. Hootman, T. (2012). Net zero energy design: a guide for commercial architecture. John Wiley &
Sons.

5. https://www.aiatopten.org/node/403

6. http://www.dasstech.com/en/pv-inverter/

7. https://urbannext.net/fki-tower/

8. https://en.wikipedia.org/wiki/Apple_Park

9. https://www.calacademy.org/efficient-building—design

10. https://greenhome.kemco.or.kr/ext/itr/intr/solarHeatIntro.do

11. http://www.sehansolar.co.kr/page/product1.php

12. https://www.designingbuildings.co.uk/wiki/Solar_thermal_systems

13. http://www.eurotubieuropa.it/english/NL/2015/07/nl_07_4.html

14. https://www.munters.com/ko/campaigns/airt—-campaigns/munters—dessicant-rotor

HT
o
o]
e}
Mo
El
Ho

83



PART
B ZEB 7|&

BEN 7IEL ARyAY 7|5
© T WY A He

Ot 2221=(Venetian blind)2| HEHZ, XIHZHO| UALZI0|| M2t S24(Slat) ZUEE
R —~ 2R B, = m:,(@é)xa SUOILIR| B2 &
< 6}% TAH510] AU RiTH

MXHAO A XMIE 311 H2018-55)

[ 26 4

HOA|A

—

O FPSIZH @ 2ZHY

G F[HIERH]  ©® O0F

@ MO XA @ 2UT XH

XIXItH

2K

84 H2OUXIAx H20E ddus




[B.2] ZEB A 71& 71L

A2 AR

il 3
(=]

=
(c)
3
Q
Wn
1)
e
o




PART
B ZEB 7|&

@ B uH
020214 7|E =L SHLTH| HIS2 LA UK S 7.5%, T X S 0.55%
o 2 XHH9| 22 SOt/ EM X| |H0| =ot=lf HE
o M X999 AL O|LX| AHEE fIgh 2 U2 EZ(0l: Mk CFI-EtAXE)

19
el
2
S~

x

= el

EUT 40m (FHE AT Tkm W/ni)

214
51~
10~

160~ y
210~

260~
o0 4
:13‘:3: I A v d-aggasn ﬁ:
o ‘ = e AR s
HERE SHE 80% e B

— B == ‘ﬁ

T &
HE 3T 100% = 2 L/!
> 3 Eoriay £ 1352 A9MW G071 B3/ 65070 )’
2 BRI (DT 40m B2 UL) s i ] 50019.08 712

Lird

86 MRO|L{XIZIS H2Q12 UMDY



[B.2] ZEB MMM 7= 7HR

= o [ — N
A2 SEE o S YTBIWT2 LR 7|GH|1HRl HAS02 ME, T 2= T2 A Wind turbine XE
ﬁ%—"—l %’8 S2{01| A g¢0| 57 rﬁfEE

2 A2 DHAQ} SEHZ 71|9-|oh_’_ Wind turbine2 712 CIXIQIQ] QAZ &&
HMEEX| == ot AAVE A

L OOD

:“N\
I \\\

s

m:_'_“

A= Strata Tower Pearl River Tower

@A B2 wz

Micro wind turbine2 71 2A 2|, 84 & 50| 5480 OfXl= X20f| Aot Yot/ | gt
XX wind turbine(VAWT), 2= wind turbine(HAWT) AX|
S8 YN 7| D Ot 2t A2 s SANE gt 3

A Light Rail Compa ny(Haue)

Fairview Homes development(London)



=i
N | s
=
— 1 wa)
Efs1(43)
—-

7122t HEI(Kaplan Turbine)

88 HM=ZOUXE BRI FHus



[B.2] ZEB MMM 7= 7R

© HO|20HA

EfAUEXIE 22 A=t 01422 g0 ol dd5= A= 2A2t 01 Yl d0P k= S=HE ZEok

d= F7IA
HIO|QUHAS A L= HEH0 x|, 714, DHH=L H7|- S0HX| HEf= 012

SME A R HERED)0IL EXHE 2O HilEE ZYC2 gt B MU A|Z 27 015
A== of= 7188 B2 BE5

S A2

OAI
=
|2 SiZ=F e HIO|OHA MIZR0| 22

b

( (_'f:l& 2 | S [ P ———
0 RNEE 78 | mze | 8= uoeca -
: (RX, 2 8) (RAF 5) (O AE|2) ="
—
A - 4
I ) -4
HEag g i s \uoogmg| ~reeeeess”
ACER-T R (EEH 8) CED) Fuel
.
ﬁ@ = [ E?th%ﬂ
9 HR AER o S
uewn 5 | Ges 28712 OEE ~REPL ACES

o] f_ !“:{"‘
b A B Ry 4— g | § ® @ 1
) !'"I,’Y’”’

ot wldHvIE X7
e (ugmaz, | w1 wa 27 >~s§§
S8 . SE8X 8) L] HEZIA I_‘ A I -~
HIO|QOHA Az HIZE HiO|2 OfIES

HT
oy
o]
e}
Mo
El

PRI HIEEL 2 Pﬂﬁﬁﬂ el V| 89 CO. & =8AI7 Xl Y= BHASEH tUAIECZ 7=

Ho

89



PART
B ZEB 7|2

© A U AZGHK]

SA(EAZIA FE)} MAL| MY |35t HtS S Soll H7|2 B2 Mitoh= MR X |
o H|GIARMKOZ BIHO 2 QEI=ZZE (SOx, NOx, HX| )2 HIE5HK| Y= HA ol X
o Ax7t Sal= ot MEH G0| AL H7|E it e & ddlE S 59 2 HEl0| 0|8
o N |(FHHE AR HE), ABH(UME) MEHHST|(DC—~AC Hat), HE3|+AK|
o S HE OS0|8AIE S B2 L9 S8Fo MO0 = UMot= 7120 At
L TR G B . HYEEE)|(288)

} |

It Ef
= -

Uy +L38I(22E. 1)

Reformer

8w (g
S8z

BN

LNG/LPG

#H NZB(W7Y)

ARTIX| HX| AH|(SXIERER], S 48kW)

90 HMROUXHS HEH FHus



[B.2] ZEB MMM 7= 7HR

© H7I= G X

1S H7 |2 & LA 20| 22 IV |IZ2 A A=, UX He, /A Ar, HE SO2 /K5 - Aot LY
ML 2Rt of|HX|= 0l&dk= A
7| X1 KUK SF: 8 IA A=, HR HHik, S24AE S =k, W/ |1E A4S
S 1A G=: BO|, 42, S2AE S 71gd WV ISS I, 22, X, Jott Mx
HR HHiw: ASAt HEEdR S92 HeE A6t &8
712 AZI: G TZIS A2 S40] O3t AE MA S UHOBO| 0}Z, HHE WHO| UR2E BE
EWGINE / GENERATOR J’G;:h?::l!g:
VEGETABLE OIL =
BIOETHANOL =
HEATING OIL =
MATURAL GAS
COAL
BIOMASS =
BIOGAS =
MUNICIPAL WASTE = .
FuUEL CELL S;Erlﬂél:"f::!'ﬂnllgﬂ
AMEH|7 |2 HZSKSRF, Solid Refuse Fuel) H8A
0 i
Pellet SRF
(5 Hx 5Y)
HEY Yd2us 91



PART
B ZEB 7|2

© 2= OLX|g =t HXY0 L X2t 2HA|

IAIE 7|g= deHdFopt 34 2dE 229 d=

ot UUA SEEH2Z= A MY LA 71s AN

14c 2Mch
x|%fichy x| o chy

N
Temperatures ——|
HENMELZ
=l L- 010
Ste Qe 2
Efficiency
g <
g ES
g 3
E =
2 ]
B Z
£ a
&
=
E Heat
o STOMAE
=
g
5 Steanm CHY coal J
stomge CHP o
Heat sources —
ol o -

=0 0, LG HRS| 28 /Fs-d0] =0H

=

3

ugst TAH

4M|Ch
x|ty

A
x| chy

— O|{X| 28

storage
ks try Surplus &7

_:.:.':.:::‘,':;I! | =

1880-1930

92 HROUXHS B2 YFHus

1930-1980

1980-2020

2020-2050

v



[B.2] ZEB MMM 7= 7HR

© FHAIMH A AOIE

1. US Department of Energy (2012). The Design—Build Process for the Research Support Facility
2. Kim, H. G., et al. (2016). Wind resource assessment for high-rise BIWT using RS-NWP-
CFD. Remote Sensing, 8(12), 1019.

3. Thorsen, J. et al. (2020). Distribution of district heating: 4th Generation, Danfoss A/S technical
report

4. https://kier—solar.org/user/gis/map/wd

5. http://www.ryanenschede.com/project/sunlight-harvesting/

6. http://resourcelab.co.kr/

7. http://thesunportal.com/kor

8. https://www.aiatopten.org/node/103

9. http://www.jeju.go.kr/cfi/index.htm

10. https://www.ge.com/renewableenergy/

11. http://mplussys.com/

12. http://www.s—fuelcell.com/

13. http://www.busanene.co.kr/main/sub/business.php

14. https://www.theade.co.uk/resources/what-is—combined-heat-and-power

HT
o
o]
e}
Mo
El
Ho

93



ZEB7|=

* I g, 7122 OHXIZ2AAR(EMS) R =L HES0|HXI—2IAABI(BEMS) F2 OfaH

% 712 MONZY| O, T2|o] ZQAS OIAIGHT A 7[Z0| BEMS 23 2| 0[5
% KS BEMS 7|t 2 Z7h/AH| A 23 £ 2 Al 2% 7|2 = 0[5}
BEMS 7|2 712 ) N )
* M20|LX|ZIZ2(ZER) BEMS A%| 710| 2 1SO 2% 7|2 S 0|3}
* 2152 201 AT} U B2 H5 71 BE Ol
* 71E2 O|4X| MY A1 HS L2 o

n BEMS X O] Ul gJ%!

@® (B)EMS H2J

Ol 4 X[ =2 A AR EMS(Energy Management System)
C (Ol XI0|S&t2|ak A2l M29E) OUXAE S §8XNC = Ha|ot | ot0 HAf - ASEHI(HW), &4
ATEQI(SW) S2 AXI5H Of|LX| AHE Sigtg AAZto = BLIHZGIH HRA| HUXAES MOE & Us

ML
S AE

E(Building), 7F&(Home), & (Factory) S0l M A| BEMS, HEMS, FEMS S 202 At2

EMS 2 7|5

@AIE - SH(H/W) @ 2UE™ +FE-E46W) ® Hlof @ =Xz}
AZ7|, B4 0|8 S/W 0|8 HO|E] X3 U 2t SRl s A Sl sl e
=56 Be 25 2 | Tsadnymnz gx me | P | AR | o |

A==t x|of GIOIE] =4

st 2F - oIX] =2t

94  HMZOUXS B2 FHus



[B.3] BEMS 7| 7HQ
® BEMS 2% 97|

BEMS 2|25}
1. =Ef M20HXIA

Z=2(0|5} ZEB), 2. At

AO=71 1 20| 2F 80% Oled E3510f|L4K| =2 ZXI0] BHAl

i

ZEBBEMS %

( zeBBEMs2YRE )
"t BEMS HEE

H=E Yol 7| 5-2%0] 2480% OR*XHx|
Efoiat S AR oflLfx| St iy
X&Eloflix| 2 g Ha| W HZET

xjofe S S 2
2 ollix| 23

2YS Flota|=AE

°?§-<s‘=f'=111PI

97t olL{x|Ar 8 2

pepTETEn 412 014
= [

Ay
Oltx] At

e}
Mo
El
Ho
©
ol



PART
B ZEB 7|2

© BEMS + LIXHe £

0= 242|210}

7= 0JsS S5t OflL{X| 22|19 524 Q14
2 HFEE £2 Mgt 59| A3
Bt

3 MY 2

L= S0k e
ofiqx| 22| 324
=
CHRE BMALE

0|2 H2|ZL|O} AL, AXYAH pfolzaq} of|X| 2t2| 0|02 20 82

20! 01 Halgle
2101: 7|Sk3} Zod of|LfX| AR OfE Q) HhH goBt 2}319} 7|91 S 4008t QI5} mshE

The duck Curve*
Solar’s Surge

The proliferation of solar farms in California has led to an oversupply of power generation
in the middle of the day and steep drop-off in the evening
m2013 m2014

ol

W 2015 w2016 m2017 2018 w2019 2020

24K megawatts

—_—

CA AIXf4h ojs3s} X

20K
16K
20933% > 25 50% 2> 304 60% : : /
— 14K
T T T T T T T T T T T T T T T T T T T T T T T T
12AM 3AM SAM SAM 12PM 3PM sPM SPM 11PM
Source: California 1ISO Bloomberg
_9_01 Ail:ﬂ
f3{E(Duck Curve) : £ 29+ BT0| ARFEHE S ARSIt TRHE, AR (RS 5) 2712 S50 2 UHHITAI I ARICH 22461 71k HRISR S5 0218,
Sofel O HeH ofe), TY £ I8 45, BUOIS TR RIS AB e A7

96 HMZOURMS B2 FEus



[B.3] BEMS7I& 712

©® O X| &&=t

HUX| 222k ?lofiMe HLIX EE 2R
O AX] HE 3=A (1ISO 50001)

1. 4= OLIX O12(dHY 28, 23, &7], TE, FALS) L MEF 24
—

2. 52 L% 0l % AISY B2 Tfef (2 7H/4H| 1)

3. 0Kt 7, = oA K| EE= *let /=] 2fel

BEMS 2 01X 283t U &[4 Hof

OLiX|2&: ofifX| =24zt of|L{X| =] AlO|2Q| HIE EE= CHE L XQI 27|, [EX : KS 1800-2, 2.17 Of|L{X|Z:&], 1SO 50001

Al £2M: BEMS H[0[E| 7|t QI35 7|=S E8% 0lX| 283} U XXz} (F2 S2H4AH| M QA XI5 H|o] 5)

F@ —Em O4x| T2t
PLAN DO /

DO/CHECK

]

ACT

(@ &0 X A2y

oA ERN CEN

A gl H/W S/W (Z2sh) |

= AH| (I5/S AN/ ] (DB 27 2 w A
DL E A2t = ay — ol
/3II§IEIS*E W %) ZLE) Clz &y DBESI|I| /A AR EE;HX’“

of HERES (@A 2 HH) 5 AR
/&8s et AlgRd g

] =
3 AH| 233} Of]A|
AHEY 2 2|71 TP HX 2Y
= PR EE
SAMA| A BEMS 3| Zone 9] S8 2022 A=
SIAFQIH[STHUR £ o 5A| UL AS AFS2 Al 7|h.'_*“°ét£/9-‘£t£4/%h£/*l?_“£ I =4
L 2 vV
He oL e =8 5 Hiof o
s e By ooy o T g o [ k2E Ol 2t
. . 27| ) T EE= TR
A|CHNR T2 2HA| of| L X| T2 A

e
Ho
El
Ho
©
~



©F

98

ZEB 7=

Q TZH/AMH| met

4l O -

KS BEMS 2! ISO 50001 #d2 F8 Of|LiX], & £ J2t, 2H|2| £ mjef - 0| ¢ ol|UiX| 29, 28| 289t 3 71

mERES SoI0] $ > GOJE] 7|¥ 22 U ATt 2H2|2 QY TR AT QIR AR 2 Ba| Te

(4] BY B2 04X SHUBYALE P S8 Il et 22

ot

o
7] 35%

LHEl LHOAT| E{HINET| Li2tet mm = 2tA 51% ] —

[-—luj _é?ga hene oo HE8 CHL b Wb EHP, GHP S

(E21/712)

ikt
(&1/712)

F23EUH0YA (mc- AT)
S22 U2 T2/ (kW/kwh)

( 24 EU2, JY IS

>332 2 0j|L{x|0| & E2| st =Toj 2hot 7Y
~25'4 63 HIT7 A Y Ydu| =] Kol

TI/ItA 247, OtA HUR S

>EATI AH|HZZHKW/KWh)
»2tAQ2/1=E(Nm3h/Nm3) gl 7-25(C)

| 2ormsrgx, 301, 2uoim s

HEuE| S

»BZ0| AT/ (kW/kWh) 33 (m3/h)
>a-HPP| 2(C), &5 (%)

| AuiLED =%, 2o] ks Al 5

ML LED =Y S

> A HIHZHZH(W/KW/KWh), 2 = (K)
FOILX] £EE - 812 (m), ZE(1X)

AEHAY ( BT, X|%, ARHK| S ]

(21

FLMRHkWh), 2l E(keal) §

* St Oj|LfX| Abg HI8 27: 20233 HEHZALS S3 5CH 0flL4X| 0| 8 Of|L{ X| AL RS 7|t Akt

HZOUAS B2 Ydus



o

252

@ AE OLfX| ArE2

( =q AH|EHP )

% Afxjs

TE 40l 371 80% O

( EHP 97 DB )
\, J
OjlLAX| XI2E =t
Oj|lLiX| X{2iE 20% Olet
Oj|LAX| X2iE 20% Oled
L J

BEMS 2Y& &%t ol X[A|

EHP 22 DB_Z4

CCEEEEED
@) EHP A HR/ZW /W)
@) EHP AL T4/ZH(kW/kWh)
@) > axenr 83w
@) 5 2y Erpotsaein)

( ewpomips )
@) s¥2e=/z5/0,

@) 22/2 (kW) HHEE(O)
@) 5145(HDD/CDD* )
O spiamrsizs

@) BiPv H 2HZH(KWh)

[%] GHP S HHE 4t

| 86% XIX[H= EHP S,

A%

“H(C)DD: HHAY)EY b
o=
(_ dez=sgos )— - v
- o
@) Py BEKWh) -

[B.3] BEMS 7|= 7iQ

\

1. H| = DRrs opr|, SRASEX, S2RY 5)
2. A[Ci4-Q e 2a|(EHP TR 2))
- (158 £I9) I3 3> T ot 93 25
O\) S8 7k2Q3 6370 > 550RKW
- SFH IR oDy 22|
3. EHP AlQ|7 | Med=HKo|(X|CH m|=3 22|, HE )
4, EHP 25 Y dsetzt 22| ®of

7

7

2. SIAH Y Q1| ATE

1. eHPH 22
© oE PR(RR/FR) B%> 1% HIZL
2 Ao

- DA /HIGE 5N U AS

L

HUSE O|LIXIXIZIE ALt U S UK
. 1A| EFRIkwh) 2t X, 1X}0||I:|X|9_._H~_l)(
> ’Fi;' |/7}A S kWh, 1X} E et XI2IS Ao
2. 3t Astgixio: olsh 291 Ol XXt ofai
- BEMS V|52 2% 710|E Xz

e}
Mo
':_|
Ho



PART
B ZEB 7|2

® BEMS &x| 7j0|=

ZEB BEMS &X|7t0|= 7|& i

A%Ee| R U HERAK 82 5 12 USHE M, SHRX|BRIL: ALY HYTS LO0lE/AEI| Hol % AH 5

= - o ©
(B32) 620 LS, 12 mi O[3t A2 @ OfILXASTHRE), @ LAHIIARIELZRE ZRIC|E Tl
® 2=, O2Y

{--__-____-__-___IELSH S r_.—__-____J:JH.."."_].__-_T__\
\ =
i+ AbRis! DT BEMS MXIZIQI JIZE U KS B ! ASSHUXIZ2IASE
[ - P e s, AT ES |
v SZEE ZEB TXIA| 2IHAEHZI| 22 670, BEMS B == 90 &5 | { J
--——-——-—-——-————-——-—-——-tm--——-—%s'u_-——-f -—-—-%7}%2#-——-—-%Fm—
mylat2 1 2 £y

2Pl = BEMS KS Giaiiso| BEMS ! ety .

) dEAE 2 AL | °

T QUuEA}E o - = 3 GlIOIE] 2% 91 FAl o

== 2 Al AR AR [ ] = = = a HEBZA| ©

A
i HIOIEJISEEI}ET‘ HA| : : '.) : 5 HlojE| E=5| 3 B2 )
= B L K|AH| B8t 2A

5 cjo|e =3 & B e e ™) ™) - ;‘.; 13= lffg .;4 :>

6 OllLA R H] B2t 24 e e ® ® 5 e e =

Ax|stel 7 MU M5 U B8 24 e e © ) . SRERTERE ©

8 Aol 22 He MZ e o © ™) ———— ps

9 I [ERNENEIRCES e e ® ) S

10 oUXIHEXHUEY @ @ @ - o " HoeE Es <

1 HIOIAIAS SIS e e = e 2 SERAEE b
240 12 oUX|dsolid R FXIEE] [ ] = = _‘3----.*'3_-5'—”_%”_’%"51_-__-_9___\
ol 13 Ofl LA K| 24t e e - - [ © gukiter AAm gXiEs =0 r
ZEB 7= 14 AZ7| A= - - g - @ HIZT) 22, HIOIE 2Hal 32 AHH| .
15 HiolEf 2] o L (Eet 2T 2|2 HZ) 1

EH: S10IL{XI B 2204 XY ZEB IS B A8 QMYXIR(2024,05.28)

100 H=ZOIUX|IAS M0 LFdus



® KS BEMS B&

KSF 1600-1

KSKSKSKS
KSKSKSK
KSKSKS
KSKSK
KSKS
KSK
KS
UBNLRFANAY
iena

AdEEAd
o 03 4y 1y

KSF 18002

KSKSKSKS
KSKSKSK

KS

A2olix|PANAY — H2% -
Y 43, dolef 3 ¥
ouREAY HE

KS F 1800-22021

AdEEda

[B.3]

KS BEMS 8 L{E % HX|7I0|E A &8

BEMS 7|= /&

oE
o
#a
=
>=

R K7 ololeftiola M7 |
g 9352 sz || sesamee |
B HA CRVCI E
KSH IZHE  © BEMSKS H2E (97 2E IHS o AY) | E5gs 35 A
2014 ' 2021 I

KS BEMS 15 2|53t 4I0|E X2| HX}
BEMS 87|55 WA| Y Ho|E{e| &5, MY, 22| 2| 7|XH LHE 7|=

7|5 3 HIo[EX2| ZAIES HIF2 2 BEMS EX[=el 7|Z A

KS BEMS 25 Zti|H M, oo[E] 2t2| 5! oL X| H24t2F A=

(BEMS 2¥ 23J|(H0|H 3 - 4 - 2tR)E HAM THHE HFo}

(=8 2N 2 EfD 22| - (24) Ho[H 27 & 22| - (88) E’RSMM U ERAY ME

[F] 2R ol X2 FERA ZYXH(Of : X| B3| EHD| FL XBX Y72k, Sty
Ei: 8% - &H| - Tl S XIHO|HE SHEHO = BHISHO| S (G : 22| BLR)

OO -

£t 8)

e}
HO
El
Ho



PART
B ZEB 7|2

PR BEMS 2% 7|=
74 dH

© 294 Ol5+ & offd 2ot
BEMS H2|/7|4/S8 22| 313 50 0% U ot

(BEMS ©0f 6HAI)

=] - O
4

o =

O -
) 1. BEMS AIARY Jli5 4% 9 XI&H Q%] B2, 2. BEMS 2%E S8 E 583t U 22 7[8) mjo}
~> ZEBBEMS 292 S% 10% = 20% 2 S S8 2R N oUX 2F &2 g 7leIE met 28
[F] WHEAto| 20234 ZEB BEMS MEHEALIS E3t X0 0|4 9l 3| Hiots Ha|
ois () n
BEMS 2% %2t £2 0| = | ot
01 ey =u M Al7 5 23]7 ]S
e
= e ols
BEMS X%/ FQ 32t b 5y —
o] T2 WA [ Tt ol o] 82 L HOf OIF 7| EHAIS} HIO
02 Jjax =u ° =
H|0{ | & SXIAA 2| 21211 22t
[ ]
A HolE] w2t Hl0|EIE S8 X5 Hlof 5 s
U NS IH U A8 ) 2] 715 £ HEAH S
St 1 H n
03 2% 8% &4 S e Yot !
[ ] @@=
Yot 2e| (FAY MY A|AEP<M-I @E@)
X|of 3 B 4 L2 x| Al B2 S5 47 =
U SHHEYI 7S U 29 oh TRME 2 Be

(HW) 712 R E 2E/4HE/EE 24 2AE 1 &
(SW) EIOIEl ME & 242 Solf
0IE

:
oln
[
Mo
el
=
>
=2

>

m 0
fob

oy

oz

HT

Pl

=]

oln

H

(HI0f) HW/SW 78t HIO] Ot HIAIZE GLOf ZEAXE EHO XM £

(5543H) F0 S 7|15t SBTINABS THOH0I0F SILEHW, SW, HI0| S 2AEOR HX{3t A3 0

102 HZOHXIAS M= Ld

o
[ o oﬂtT



[B.3] BEMS 7|z H&

© Al 7|8t 2F 2ot

BEMS 2% LLM &g 29I X8 29 AlAY 1%
C
2. 210] B(LM, Large Language Model)2 HHAES QIAjskn Mot 59| 913 Xiis(A) T2
100 OJ4Y)

OflAl) GPT-3, GhatGTP(&3 2= HI0o[E]| 4 Y
=1 1= = kot = ke
> BEMS 2 OjA]) HE A oflL{X|(HH| 23|H 5) o] MAME E8 ARZHZIX| U XIS H|of, AHISY Kot o] S

CH2 o] 23 GPT

D e [55H: 1921680751
. | @ 2404091800 HomeLLM

[ME|A'E 02X} 1002HH =Y 4272 Hlw]

def run_s
max_tokens, stop_sed, echo):
start_time = tine.time()

MGPT . 521 5 i :
OpenAIl | S o) 2
' g output_11m = 11m(

SUAEL1TH ERRRPSEES 2> B 7 S b
g ine=0.71 sec

L STE|IHO| Spotify LR s Lignt()
e fGCEbOOk Lo | NEX oY AP
zogy fu4 B

Bl girbnb| e
2.5 ) | - LS B ow, A OFF, TMIZICH: ‘O
SO neTrLix 3.5 : 7 ‘
]

=%: (3) stati : i
ZX: () statista(2023.01) https://www,statista,com/chart/29174/time-to-one-million-users/; () 2{0|IHEIA 7| 42| LLME &8¢t 7| & JH
= =

e

AAZ 2| Ol . S
1. AT BLIEIR 2 244 O] OLAISHA Al SR 24T HIAIX] S5 U 20| ZAL A £
2. 0|= K| Ta: Ex = 5
O RXI T2l OJA) SHAIAY DO, UH oIS S5 0ILK| AHIH BT U DF 42| HIS FAs)
3 | X| E& 35} EX A7 = 5
OILIX| izt OfA) S AIZF SOt MU Z420] H0] USS QIAGIR 2 HBS THoPIL 2T XY

(LY

AO e ptal- =
4. 2 US H2l: GlA]) I3 AlZHCHS] O K| AH| et RXHAQ! M2 THE5H HEX|

e}
Mo
El
Ho
—
o
@



PART
B ZEB 7|2

© 71X & =X X|0]

BEMS + Al Mg 2 diot
(BEMS 29 21TY

o
£ 20 /RT/CO2, SHAL
( 0|4 EfX| ) ( ofAt

yer ) ( zu=a ( zzeomers )

2| K SE 0|E{ AKEA]

£4) OflL{x] 3 2 CO|EFE SRSt MHIEZ, MM TH,

o e e s ABBA 2N
oW R A B W%

iy

B gol
=X Z 8
B Ty

EErED
0|

O
iding

®

-
f N /°T\7|§HI°I51

EHp 2F|E 2 X of

VTN,
I IN

TR N —
TR T ]

'~

S~ e "
S A8z
A _

gezE
—_— U
B yeims
! =
e 2EY . "‘ - :
7IHSE Y FEOUXIEY or EHIHY or FHTG HE4+a H
* EHP Ol X| AFS /S QX A B 7| X S & H|O|E| Al2 A * CH& EHP2| 273 H|0|E AlEA
o AAZE AR 2M0 B S H0|HX| HE > AFBAHEE L3 3 H|o] o AAZEHH2H AHF M O(SE= API) > Xt H[0f

104 H=ZoHX|IAS T=el

oIz YN



[B.3] BEMS7I& 712

® 29I X2 Hof

ChatGPT, & A} 2tHE A= oL x|2| s}

BEMS 2F Al LLM Zgf 722 Hf|HX| FEE ARfe| WSt =71 8
Lot MM S 71S HI0|EQ| SHE(MA 21d §)2 8ol A2 =2 BX|, HEYS XEXHR si&oh= HE Al 712 4

= (=] =x
22l xlE Xjof =%
Yy =Y S
MiAf o] Ef S HlolE RolxtgHof
( \ e [ \ O aam
Y e\ . o A
Q18 Jooiiegilo0l olgy - © N8x s By
P 101010101010
OEOE
= 011001100110 =
ex £|lC° 100110011001 Zllce = _.ﬂ'\ Qllx|L|of2
= 101010101010 = ]
U y N
011001100110 ] HMZHES
&= % 100110011001 %) & —_ (RAG)
101010101010 v
011001100110
=Y é 100110011001 —t %
101010101010
- 011001100110 Vector DB
.‘ZI-.-¥_° 100110011001 — )
L0 Tor0To0TD On-premise Cloud

_HH'
2
o
Pl
=
il
z
ruIT)
ofm

RloAAgI2 71520 71 3t HO| 7152 TKsHs 20|01, LK @89l Yso=
SHIZ HOfo= 7
xr%mo&r, 252 |, T BHEIS T2| Y NSOZ ROIE 4 UTE SH= AAYORM S

= 2 ASH00l= 2H|AA, HMA, 2K SO0 US.

e}
HO
El
Ho
—
o
a1



ZEB7|=

« EAFE A%E 2ot of|qX] S 710|= 2 BIHE KA
UYI|20{|{X|(Net Zero Energy, O[5} NZE) 2& % X|H 5 9|
«  EMS2| LRl 1A oL x| HZh ol 22| Biot &|A|

ol x| 2E| % " - EtASE ol X]
29 J10|E(1S0 50001 0|-8)

Net Zero 80{, NZE 80{2 12 H°
- Net Zero, NZE, NZC, Off-stie energy,
zEnPls, NZE target boundaries, etc.

I M 20X AZE

106 H=ZOIUX|AS M0 LFdus

B
-> JI0|E XA E .3_* ’d%(t*?d*) OrS, A T

oh=m () 0]=(Co-ZH|L)

ISO TC 207 Carbon Neutralzt g2 I+
FQ M7 2op HeobspE

807H= (0=, B=, HLICH AR S HA)

2 N1 YA HisEM mA| L HS 3t



@ONZE =Xt 2 FQ UE

[B.3] BEMS7I& 712

ISO/PAS 50010:2023 24} %! =2 Lig

A ARR| UHZUX|(HMZALXIASE S) 2C 7101= U 3L o[ ot o,

ZE(AHE, MY S)ol BHAFH oHX| “gel, B, Eel, T2, X|IE MY, 2F Yt HA|

S| -’.f— 19 M(Introduction),
1%
j = 2| (Scope),

?J%E-’.E-(Normative references)

EtAZa of|LX|E /3t EnMS A3 (EnMS

4% . :
implementation for NZE)
6x AAMox| SE

(Integration of renewable energy)

tZero

2
3% 3-1.Ne
3-2. Net Zero Energy Operation

0 89|
7
2.

EHASRIOILIR)/ AT IAE S5t X 2 B

o =
5t 2| JfM _(Improvinglorganization
operation and maintenance for NZE or
NZC)
2 EtASE 0L x| Aol 2l
o (BA-AZ-29-17| §) 37| 2 HAS

[EREEER
[ISO 50001 3.1.1 =%| Organization 801 2|1 I 0l AI, SJA}, B0l
O] Z3t|Lt oo Foke|X| 4=l O F

>
oR

.I

® NZE 0]

n

NZE 2|2

3.1 Net Zero. 24 5!

of g

g0i 3 2

3.2 Net Zero Operation 2t 20{=2

22| 80 7

39

HI

T=2010] A

3.1NetZero 804 ~N

2H(O|7, HDIE,
2L )81

o10| LHE £ 440
§50] S ORI el

olL{x] A8]20]
SY HFo|L{x oz
Feg olzs e

= o=

Net Zero
Energy

3.2NetZero2¥ 89

(CHX] 2| A1xf4) Zx{oj Z@stn
Z%|9| 37| Q0| LAt
oL X) (0f: 7| & &)

Off-site
Energy

Normalize %E Hastof| 1
E@Z=e) Of|LAX] At-& 2o H| nlof IH53t Ci| O Bf =7

| Lol 2% 712t St
L ZE|= GHG %o 54
H&350] B(%)0l =l A

Net Zero
Carbon

EtASE Ol X| = E ZH| LH0fIA
Ol X[ At& 2ot o x| 2 diel I &

A

ZeroEnergy

Net Zero Energy/Carbong
Performance Indi.

X235} ot X| &

Net Zero Energy
Target R

Yl
nu

d2f

LSRN

0:
0!
1
Jo
H

£X:I1SO PAS 50010:2023_HEX} XjZHy

107

e}
Mo
El
Ho



PART
B ZEB 7|2

© SUH|Z0|LX] e BA

ZEB BEMS 1812 2|3t

o
m
<
n

I

A o 22914 FA|

URIZOILIX| S 4 U AT OIL{X] At K| 710|S S SIst o] KA
> (@8N ZEBBEMS 2% S 42/24tA AP o2 W SCOPE 3 0flL{X| 21| 4ot 2hit

NetZero Energy % Carbon &4| GllA|

108 H=ZOIUXIAS M= Lduls

H|0jf L4 X]
H=Z=

NAFIBYEEAES) e
( ExXo|g\
“Ses, :
THYEE NAY BYTE NAY |
(2Ef 71gh) (Hm 7|8 27N
e my
“<4ksEE, |
. \
~ - 1
|
A2 I
|
Hto| MH
BYEE A2 MR ] ayeniam :
(w2 712 Feued !
T2 £5: 1SO PAS 50010:2023
R LEX} 2EY
Bl



[B.3] BEMS7I& 712

s )
BEMS | BEMS 72| & 2F 2 et
=] = E o o1 o
[Of2f O MY] H=E MFI|E 12t LX|XIEE 50% S It 2= olUX| 35 278 2% JHEE HIA|
M3l HUP(Q1E M), S|EHWI(MEIHEY P2G, P2H, V2G 5) 52 0|23t ZEB BEMS J15(27} SAH)LIX|EEH
A
f ) H=Chx| el
(24) H2 CHR| L
L E X12S 2|®3} A= CHX| LY
[ESEa05ER
gl— New or Renewable Energy Systems, equipmert, Percentage of energy consumption
. n‘, —_— energy- usng processes *
P - = 50% P
o ——<Z . 20% —— —
(HAI/AB) o 5% Py
P EAMSRS 2| A5} + @ — =z T Ve
P Al H|S X[ =3t I .
e > Systems
£ @-nt—
st —_l——bmm(mm —-° Cordrg
o1 -0 &
for M ®
_8_01) . . L - > I 1 Lighting
L £ 2ta) AnpEst D IS Y
AEdnk=2-xs ’u\/. @ ¢ o Mg ©  weereny
foo-l EVetice
(@ o1zey)
b 2t OtH HOot i * Systems (e.g. lighting, combined heat & power), Equipment (e.g. boiler, motor )
P HI g2k, X4
\ J ZX:1S0 PAS 50010:2023_2HEX} X{ZHy

1S
Ho
El

Ho



PART
B ZEB 7|2

® NZE SE(X|H)

NZE S8 9! X|E_BEMS %A 28 5% &2

=

URZOLX| SH 8 W TS OLX] g2t X|E 210|= IS Pfot OllA HA|
> (8'42l) ZEB BEMS 2 SH +2/247tA 4PY Q1| 3 SCOPE 3 OjLiX] 9| ot it

[ S B

YN 20| X| 2 ES LI 204 x| x| &

(01 R ER PN E S S ISP E LIV EPTES

R »  rztoiuix arga ojutel BraS ofux| 28

CHX| L &5 Of| LA X| 282/ & o LAX] AH[ZF

J[ELT7|E S AT oL X & 2A0tA A= =8

(=]

£X:1SO PAS 50010:2023_LHX} RHZHY

Scope 3 0] H2|(IWA42, Net Zero Guidance)
001§_BIO|||_-|X|I‘_} 1-PD 4, MAEEI(J.ZIEI‘)“) 2 al E

(IWA 42 NetZero) 1. 008 A| A, MH]|, A| AR S MH|A, 2, XY, 3. Scope 1 % Scope 2 HiE0f| Z&tL|X| ¢, 2t SURE,
5. TAJOf| A 2AlSH= TD|E, 6. H|ZLIA Of3(Z2}0|HE U UEX 25 T, 7. A9 S T, 8. ﬂ_E%P'EHTW 9.3l 24 Y 25, 10. THE AlM, A, '\Ié
AH|, AR AL, 12 THIHE A4, M|, A| A0 0 F= X{2|(0f: 111|7| g, 8= #), 13. CHRAEZ (R EH) Ych X, 14, Zelxto|x, 15. £

ol X2|, 11. THoE A,

110 H=ZOUXIAS M= Fdus

-1 OO



[B.3] BEMS7I& 712

® BEMS )

Ho
08
T

0
r2

CHX| LH S CHX| 2| A1Xj4l &h8 BEMS 1| 1= &8

CHR] L ALRHAY A 2l
% 50| LS CHX] 2] ATHAY AULF el 3 134 1ot KA

CHX| 2f XpAf| 27 EHQF
MH|Z E3t A7 AIxHAH | AHA

O -

2U7H/Y oL X] S22 CHX| 2| BfQl te= Ef 7|2 259

[ =

AHE Al7|2F EX[ AI7|E 12{5te] X|0]f Its 27t AR ofA K| Ak

J2|= QA of|q X] AL O] I =2 AlZITH AR ASM O EE= A2fE ST

I XAl O

— — O -

_._E HEH Q1S 12{o10] | XSt it A

[ B

e}
Mo
El
Ho
—
—
—



ZEB 7=

SasNs
© BEMS 29g gt 24F

-1 = = = = - = o =
33712 O X|0|8el2|at FEI00| 2ot 8 AX| 221 5 O|L 2H- gt HA|
(ZEB BEMS ¢1A)) 2F Mt Z4ES ?I8HKS BEMS 25 &8
o =
(27 7X) BEMS 2 Mat 2=
33 BEMS2| 22301 2 Jut 0l 3 WIIE HE 7|2 EHR
> KS BEMS 28 0| X| &A™ 4P 7= X3 &8, 2 dat 35S S%F BEMS Mgt 28 XA ot
epsin H6E AZ2E 20| 0flL{X[0| & & B3t X7
g 21447 21 o
(23 (®18)
SE7|H0IM isMARE Y XA, M14% 2 Z2 H AIYY HZ 9imix0| 3,000n 0|40 HEZS AQSH T AT M2
A10Z0] IHE OflL{x el A M Ch4} 5 214 10,000 < A 0ft OfL 4 KFEIEHH 2 (210 2 O] LIXIHI S srofof &t
0|Ao| AXE S MBIPILL HEOR SR8l A BEMS 75 2
9l S oisfio} Bhn] 20X ZEHS S K|zt TR
(H138h (H2%)
L Q A| BEMS AlX| OIS HhS 21 5|2t EofH| £ Al A6 ZH| 30| 2} BEMS 2 Hdmol 2t 5% 0|&e)
N T e, o T = 4ol OlL{XI 2 24 T3t 215 22 O LRIZIEHE| 28] ofct
. . ' . | ZIcH1 8| 947 ot
ZE0|E MXEQ 51 O|LHo] S0 L{X|ZEHS Ssf BEMS OlILARIZIE 1.2 T 2

5% O] &

of M 7L 3}0| IO SF

Ho

stajstE30] 2ot

8

BEMS 2H(%) 32
oigtmjot o= 0k

112 HZROUXIAS T LFdus




[B.3] BEMS 7|z H&

© BEMS g1} 43 H=

(=2l) US SEP(Superior Energy Performance), ISO 50006(0i|L{X| HZZF A7), IPMVP(E™H HS) 72|12 =X
(L) =2H| 7|20l HEst ZFHI0|E 7|8t HE U AZ20|M 2|8 HS HE 7|2 3E(20214)

2ol 29 HaHAFOIE .
335 BEMS, ZEB BEMS, EMS &
- 2L BEMS AT IOPIE TR
- ATJEO|R/ER| $ZFIEH

- AT LY ORI B MRS,

o

2
HIX|0fS, TpED|Hlg S8 F2Hat Bt T

S

SEP, IPMVP, ISO 50006 & 50015 S

EyeEepre - FHOILRYIS SMEGSEP) Jlat £ lo|E
Rlml . 2w oxgT FEAS Jlolszlel Zxf |t A=

* SIFEA B AIE2{0]d T[Hh At M HOIE
S YHOIHARI 2P HE S)

SRS
A : 4 A== Ny - LA 2Z Hpi| Df-

m = (S]AEM =

oflfx| 2 oflfxi2 @) PPIEERENE)

o[o|Ef AMapmot @ SAETT ALY

A SaE) @) oluixizy ey
U of Hpi| ot @) zussuzs

e}
Mo
El
Ho
—
—
w



PART
B ZEB 7|2

© BEMS g1} & Olofi

=2| MV(29 g1t 2F) 70| =2t

1. O|= SEP(Superior Energy Performance) M&V(Measurement and Verification) Protocol, 20123~3xy
- O X[ G2 (RAENE PHA|2tsH0] =A|of| L XM 3p SR = (GSEP, Global SEP) =A| &3

2. IPMVP(International Performance and Verification Protocol) Volume 1 (2012 74

- EVO(Efficiency Valuation Organizations)O|A] H|A|$H 22X oL X|dot ZH2HS Jfo|=2fQl

3.1S0 50006 & 50015(20174 &)

- O|=/EVO Z& 6271=0| £0{5t0f o X' d2t MV BE JHd 2t2

Adjusted Energy Savings =
- peig v/Adjusted Baseline Energy - Reporting Period Energy
- ~
e -
e G ol x| 4 T N (ZHYE oHXIAEE - A ol XA R)
- A8 B2t SAVINGS. OR N
olux| 2 = T AVOIDED ENERGY USE
AE’ -
Inreased ‘ Q
Baseline lOdUCUO}( Reporting Period
3 Energy Measured Energy
= U
>
2
@
& Of| L X|AF2 2k} QISHHAZ 0|23 X|F Jfgt
sgamgs
1. aftias .
2 tise ~> ZHzk LP(Calculation)
ECM
nstatiaton > ZHZE(Verification)
Baselil Reportil g .
Perod ‘\ Feriod > QlX(Certification)
Time

JEX : IPMVP Vol. 1(2012),1S0 50004 Guidance(2017)

114 HM=2oUXIzs B2 ¥dus



[B.3] BEMS7I& 712

US| L X| 22[A| A oA X =2

- O

BEMS =9 Z130| sl OfL{ X244t Tior2 23t OflLiX| 22 At
7|3 R sl Ch] 215 2 Xjo| S)0f Lo Ofl BEMS =9 H88 5

—o— OllEx|AIR2F
m—  H|UAE TS Ho[FHolL{X| AL
—— TEEOILRIASE

ofl t

| BEVEEQEEOZ
x| EolxpEzRE ?.'EHEIIL‘IIP‘E*E-'%*EWE)
Ap

£ N 1

=

Ak
= x
—— HOIARRITRF > Dy e HaR

7|1t

TS0 OL{X| 12} Ul T} HS S Z Ol RIIO| ARIOIS 2 f5HE BRAA
£ Slsjo] HEtEl X|2to| A8zl 3|2t

o
X H| Y ZY0j|= BEMS 2F 1} 20| gl ke 3. ol e 2| m| So| shE

"
rr
Kl

e}
Mo
El
Ho
—
—
ol



PART
B ZEB 7|2

© 2= OX|H

A AtE| Al M-8 BEMS 4235} AMH|A XX

ChatGPTE 0|2%t 0| X| 2 A

Smart home service for just $2.49 /month

ChatGPT
integrated -

~—

G Sensibo Energy Saver Plan

o g
® o@
& &

All-inclusive Plan »
Just $2.49/Month

billed yearly w2000 /yesn = i

Es  48-hour shipping | Free with 2+ items

Secure Checkout

R Freeyear warranty ZEXN: https://sensibo.com/

116 H=ZOUXAS M= LFdus



[B.3] BEMS7I& 712

1. KS F 1800-1:2014 ZASUHXZ2A AR — M5 - 7S} H|O[E XM= =X}

2. KS F 1800-2:2021 A= LARZZAIAR — M22: 2A1E 4, HO[H 22| H HUXELH 4=

4. ZEB T3S I3 TRHA| FAURAZY| HXPI0|E, SH=0IHXISH, 2021.06

5. ZEB QISHI= /™ A3, Sh=0|HXISH, 2024.05

6. KA A1SO 50001:2018 HAXKIZSAIAR — AEX[ES Zalot QAR (2023 EEA 21 7HE #)

7. KS A 1SO 50004:2020 O AXIAZAIAE — KS A ISO 50001 OILIXIHGAIARIS| Mt 2X| Gl IHME Q|
8. KS A 1SO 50006:2014 OflL{X|ZHAIAR — Of|HX|H[0|AZFI(ENB) ¥ MIHXIES XIH(EnP)E 085 OflL{X| 40t =5

o

Al

oA

— Qe EA XY

9. KS A 1SO 50007:2017 OfAX| MH|A — AEALE ?fet HILX| ME|A9] B7F A It X1

10. ISO/TS 50008:2018 Building energy data management for energy performance — Guidance for a systemic data
exchange approach

11. ISO/PAS 50010:2023 Of X[tz 2 &Zf — SO 50001 7|8t HIK|= of|HX| 2F 710|=22l

12. KS A ISO 50015:2014 HHAXIZSAIAR — Z2{0| OfHR| gt £ & HE — L H= H X

13. KS AISO 17741:2018 Z2HE OHXHUTS| 5, ALt 2 HES et LEERI 7= 7H

14. KS A1SO17742:2018 =7t, X9 & A9 OUR|SE & BLE ALt

15. 1SO 17742:2015 Energy efficiency and savings calculation for countries, regions and cities, 2021 7§

16. ISO 50049:2020 Calculation methods for energy efficiency and energy consumption variations at country, region and
city levels

17.1SO 52000:2017 Energy performance of buildings — Overarching EPB assessment — Part 1: General framework and
procedures

18. 1SO IWA 42:2023 Net Zero Guidelines

19. KS 1SO 14067:2020 2&7tA — HiZ AL S — FHeE ¢

i

ot

QAF

of

EPNES
20. ISO/IEC 13273:2015. Energy efficiency and renewable energy sources — Common international terminology — Part
1: Energy Efficiency

21. SEP IPMVP50001 MV Protocol:2019. Better building better plants, Guidance for the SEP 50001™ Program
Measurement, USDOE(2019).

22. F7EIRSH(NCS) 20X Z2IA AR Part 1 ~ Part 5, 20194

23. Core Concepts:2014 International Performance Measurement and Verification Protocol (IPMVP) = core concepts

24. statista https://www.statista.com/chart/29174/time-to—one-million-users(2024.06 & 221)

25. A& L] available at https://sensibo.com/ (2024.06 &< =f0l)

26. EMWG https://www.cleanenergyministerial.org/initiatives—campaigns/energy-management-working—group/

27. OHXELH Y & F= A ThR=E #AO|E available at

https://www.energy.gov/eere/amo/articles/energy—-performance-indicator—tool

e}
HO
El
Ho



2025
HEOILTI 2=

ZiE20121 QRS

HEd s

Ho

P

ZERO ENERGY BUILDING
TRAINING TO BE PROFESSIONALS



_  papTC 0000
ZEB At

[C.1]
ZEB 18 47| AR (FH)

O AXIXt&2=Et O]L=AH
TR JEAlE e EA
O|=RH_“12d/2e|/HRE

xQ =M T




PART
C ZEB A

ZEB * Z|R0| ZEB S2lA S5 22T EA AHE Stt ZEB 215 2A 1Hg0)| tiet OfaH
AE ZAMAI(FA) * AIE ST HZ0UX|E 27 2E 42 230l =2

1 RN

© O['cxl| Al'H=EH2| HHE

2L} 0[29] “NEW NORMAL" AJCHO| AFIE 72I57|, §174 25 S1t &7 AfRS o)

=
e
S AJCHO SRS JHOIO) ORI} QI U XIZ7HS Bt BN TRfet £ BEZ 52

INNOCHAE_GREEN INNOCHAE_GALLERY INNOCHAE_COMFORT

ZEB+SE (CILXIXHEE 127%) ZEB+52 (OIXIXILE 131%) ZEB 152 (L X|XIE 102%)

120 M=2oURds B2 PEus



ZEB A= AA| AHHI(F7H)

8 AT 2t K&/ ks J0| Tiet AFAES| 0| £Sot, X IAHEFEQ)
2O IAEFRUO| S0 2fger o= Qs Ml 7HA AP 2= DA
N A3, 01=R_Z

'0|LAf_721'S HO| Q0| 713

=) 2aia]'= YEHRO| 7155 274X
et ATHO| BHAIZ7IE7IOR A3

O|:=A_AHZE= Tioll T

INNOCHAE_COMFORT

82 AEf2lo) Botst FeiZ 7t

INNOCHAE_GALLERY

Clorst 2A21xHe| H5 A A4t

INNOCHAE_GREEN

X[&7bsstn =3 4ol FH

Traditional Elegance

Royal Natural Recycling Steel

TASUZ &IPS S22

HT
oy
ogr
e}
Mo

Ho



PART
C ZEB AL|

© O[:cxl| Al'HEY HETHX|

QUM S HLIZ2APA BT L FETX|0) 7|, 20235
FECR|O| T £X| AQKISO| RIS ) 24 BH2 aiyg TR T QE 9 22T HEBTO| K
st

S SXO=Z 71ElE

oF
u
O
o
X
M
O

<=
D GALLERY ’h

Z
3

122 M=z0uXizis B2 gdus



[C.1] ZEB = HA AIEH)

3, Mz 2

o 2

INNOCHAE_GALLERY INNOCHAE_COMFORT

INNOCHAE_GREEN

117-170%

i

Hchx|

H2chx|

A kx|

HUER

+10.77
AVA

+7.30
\vi




PART
C ZEB A

© ZBAMAEL| MG
QTENTAL| XFHRIA IR X FedAAI=l HE T XY
Als, ¢, 725@9} 2 == JHit Mz, Ml S0| FARLC 2 AIFEHN US
e

BEEAAE Hel Lo HAIZ TRl Z2806k= 20| =2 2A Ol AFO|US

At 2o

%2 + HI HE

EYE FAHEX FESE
T

- Kl 28 olst - A +1m 0l5H + E|& 7~ 10m OI} - TR &nlll
ZAKER 501 14mOISH - =81: 1
= §E7I"-F-IXE!1NE

= et cim stz ot x| - LR B SI/SENOR 97
- ZAIRIE S0%OM - BIAIS 20%005H !
- zes sojosmolyge  C THEESLMBUMISON . yme w xime okt e e ot
UPEPMEE RN /OB | Sag an oz zan - BEMUEAL: DRIE HE
« BAIKIE: IS XB ZErHUxje] 2R HEo g

. BRE M SEANES  Eaomolkzm

=] EVET

e A NS [ a N Sy Ay o] A HIA
Sy A s 52 o1 * Fjma. xpssuteh of 51 ; i
[HIEE A= . SR HOl=DEAMS WIRE U T BR= 471X O5H S BE

- 2Pt o AR SR IR ’HIEMBEII

oINS TafE AT S

E

TR L E2A| 1m OfsH WEER| R =8| BLUROR HOK= 50|
- FP: 1m Olsie] MEER| Blﬂct&! 232|= @8l mmw
< B 1mOIStel MRHErE -+ RIHa| (eSA| i U
AR 7 S whEct

Erat [ dzol 27
« T s@M e x|2k

+ QUTICHXIZIA Xpm|AlRY X | HE
- HUREX| U FSY YU

WAt S J?E'z%éf 2

i i3 2

CHX|LH xt2bEed / Fate

KRR » ICHRIZAON| SN R - DEHAE 7} - KISIFXIE MR RE W WY
- 7i=ZEna il-'-l .l - AR SUT WX ks el CIREmmah « FAZAIR 208 ©E SohRAE ok
- SQIER} Aot &2 - HMER=e) 1/2 - OfSALAE E X2

SS7HarEx]| 2|cisd SSHaExe ZF1/3 - SSITRIS 218t 7k BEE
- XUEE U Seir x| #7t

FcpEa g

124 HZROUXIAS M= Ldus

> I

i EXE EX]| 7lof
(BRAUMPIS LY - XY 28 )

ZEl g
@ 70IE2tel Mot M E2
@ BBYMALS E5E M2
HACIX| M =2
(EXR #1200l U8 siol=2lo) 2480l it 2ks) |

A4
APEA|Eixtot ~Eetxle] JHE
UES =M AFIEL| (2]ZHA])

ARE2)
H2tER|

IFEZ S=A[CIXpRICH APXiE S|

FENREAE Q FZE T IREW Mg

2IPARE E4Al

’ & 37t =u|

¥

’ 7i= 317t

HBA|F2IA S T8 HE
IFEZ SA|CIXRICk 2501 |

| [ BAb
EAMIE XIRI0) afat A W BAFEIS

A

ATH T3 AE o1y =l

Detailed Cityscape Plan of Sengdo City H1 Block | 3



[CA] ZEB 712 2 AHIEAH)

At IHA|EC| X2l

-

=

MA

3

A
o

743}
O -

©

&7t

[l
0o

A HES ?lof A TE ZT 2E, S KA At
.|

A
~
PS

™ 70% 0|4

1 7%

=]
S

£19| L§2QI 2Jt

BEIAA

bp

Al
(<]

50% 0|

=
=)

o
XS BAXIS

ALX|

=
o

M
2

EAE

X 7
1

N

o]

X XSH
e )
o

218 - MY
™ 70% 0|4

MA=lS

.
o
-

HIZ0[HAK]

olSGAE W BIPV

O

Joil

1of
KO
K
ok

b ol

{oF
<]

18IS BA=

~

H;I;_.l




BEIMAIR 518 BAKIS SEI: FAKIS 50% Ol x| &7

% Eevwxa f ; HE x| é;/ BYXS-A éz 2YXS-B (RTAXIS)

BIPV AX| S§HM A& : BIPV ARE MX|HIS |3 L DUMMY EXH H|S XA S} HIot 7|&]

Dummy Dummy
Modules Modules
(18%) (14%)

BYUXS 4IRS
BIPV A2 & MX|H|g: 2 80% BIPV A2 & AX|H|8: 2 84% BIPV AR E AX|H|&: 287%
DUMMY £} H| & 2 18% DUMMY £} H| &: 214% DUMMY EX{ BX: gig

HZOUAS B2 Ydus



ZEB A= AA| AHHI(F7H)

BEIMAIE 518 KIS

AE 2= (17°~35°)

Z|CH AAFE: 7/10 O[5t

BEIMAR ZIA7IE 17 HECR &

Oo,

o
LIS ké( LIt I-I')

rlo
2l
for
oy
oX
>
Ral
ol
o
ox
=

d

INNOCHAE

INNOCHAE
GREEN

INNOCHAE
GALLERY

COMFORT

3

—— . A
X YOI EHUT WH B840 H(1.00) > HA{(0.93) > HS(0.91) > £(0.87) > M(0.76) > 5(0.73)

HL
oy
0!
ixe)
HO
':_|
Ho



PART
C

ZEB At

®© BIPV Xz} A=l

BERE sk A T Oju2
[(=E=%=3
2f 2t

BIPV Z|0i &X[E

Width

Cell to Edge

Height

Z|Asl5t
£ 17% 0|4} 3HH)
Qofl X1 37|12 25 740 ZX3L dummy £ ZASHE QI8

o
0@l

BETH MUK

78 Modules / 0 Dummy

== Flofl AIE201d= St OFX

BIPV HP1 3219 ZRELAR QI3 Jof WK| 2 wHEBS 9

b

hé
FEbAfol 2
H

BIPV M

2Bl 2 =X 2

128 H=ZROUXIAS M0 LFdus

B =X

o2 kX

2
21— O

o
bh

|CH =t

St X237 AX

MWh/4
120

100

80 63.9
60

40

20

Green Gallery Comfort

AgRloltte So
e et oz

LHHEAL Satin Glass 202

Dol x| U S I



[C.1] ZEB S MA AI(EH)

BEN ol Tz
@® INNOCHAE_GREEN | 7H2 X HiX|= pECCEEEES— |

o Xl M & 1,319.90m
1 ™M X 1,026.27m
2 XsH1E, X425
X J2tA2T180+T1505
T T47 2O|HBRI+ALZHYU S
A AR H3 2 BO|HK]|
L X| 22| HEMS&EE%
ZE2QUF HZ2OHX| 1+, 0|HX[2ESS 1+++
Ab L} @ Constructsteel Awards 2023
- “Excellencein Sustainability” £& a4

ng

4> ¥ 2 riot o2t r1

=B M
(3m)

QIHHRIBAM

HT
o
ogr
e}
Mo
':_|
Ho
o
©



PART
C ZEB AL|

© INNOCHAE_GREEN | YHE

I1X[cHE HHE

1A 2 HB 38H2X| 442 584 6% 18 224 3HEZY 45U 5Ci0| 6 WAL THA 284 384 4EHEA Ca e e
721214 8 ME{A 9 FIIA 107144 7N smmoxABY —_—

130 M=20URIHs B2 PEus



ZEB A= AA| AHHI(F7H)

THA 283 3 BXFH 48T 5HA 624 7 HtA 874

8m

542

t

X|
©

1HA 2 84 3EHtA 4 FAf



PART
C ZEB AL|

O|:chl_ZE=E|

© INNOCHAE_GALLERY | 7§ % H{X|= %

<a-

. L ran =2
o % @ & 1,190.20m | :-T.évd%ff.é__
A M H 1,027.11m - 3 ~\F?§?J?ilﬂ
. oI —e i -
e R e o - .
Cb @ xf J2tA2T180+T1505 '
At 3 T4720|MZQE|+ALIYUS

BHOIA| AR B3| HBI K]
ol X|]#2| HEMS&25%
01Z  HEUUX| 1+, 0HX|EESS 1+++
AL & Constructsteel Awards 2023
- “Excellencein Sustainability” 22 =4

132 M=zouxizs B2 gdus



[C.1] ZEB S MA AI(EH)

GALLERY | YHE

® INNOCHAE

3AMRLE 4 Efj2tA

B4 284

1

Al
=

HI1M 117141

24 gAHA 9PIT 10

7

CHE

©® INNOCHAE_GALLERY

12H2X] 2 MR 3 A 424 5ALL 6 HIEA 7HE



PART
C ZEB AL|

BEl ol _HZE

© INNOCHAE_COMFORT | 7H ¥ H{X]=

659.60m
A M H 692.02m

™ 2 XBHE, X425

o F X 22tA2T180+T1505

& S T47 2O|AEQE|+ALIHUS

BOIAIAR  H|HHED|IFHX]| oIy
o X|#2] HEMS&ESE

HREUF H=ZHUX 1, HHXIZESE 1+++

Constructsteel Awards 2023
- “Excellencein Sustainability” £ & 4~

134 HZROUXIAS M= LFdus

BAXIE T
(BIPV A X|)

E%’il”

QAIFCHX|IFAM

ARAM (M)




[C.1] ZEB S MA AI(EH)

© INNOCHAE_COMFORT | ™ML

I RSHS BEHE

IHM

n‘_

A\
A\

:

59[AH/H1#

6y

1
2
e 1B 1AM
2 Fod 2 ¢ntg 2 84
3 432 3 84 3 Hi2ta
4 gt 4 ZHt
5 2tex| 5 riold
6 24 6 714
7 Mol
8 I .
9 AfHd v,
10PIT
o 2 4 8m

=

[ ]], il
L 5 L1
9 7 |8l 7 |4 7 2 : 1 ==
| ami = I ! .
6 5 43 2 \
Tl } T | g
-~ o
— 10 11 12 13 2 ﬁ
UK {

TMM 255 3F7Y 484 5CH01'd 6 HY

78N 8CSHAE 9HEIA 1042 11 F0[Y 12 Fxbg 139

HT
o
ogr
e}
Mo
El
Ho



PART
C ZEB AL|

W =a=4715

© Z37 M 71 L HHs 36 7
Next Zero 7124 7|=01 U0 H=FE42 JHAE0 Bl 0] ES
2 7IsEHE HE Jhset /=0 2ekE EoH 2 XotE SHS EdotlA =
Olleifi= M2t FEI(AIEohE OUXIEE 25 7|2 SHoles A7t =) 240 2 2|2
| PASSIVE DESIGN | | RENEWABLE
20|MSAS AHEH| *|A§} :|_7|=1=vg 2|11| BIPV Net Zero
- |
l |
'IIIE @
,- -,
U=08~1.2 W/rmkiZH) TEH | max 27 % UII-II E | G2G AFkAL EEfBPY
| ACTIVE TECHNOLOGY | | OPERATION |
H/P - Y| HEI| FA ZHHof 3|22 A= HEMS&ZS%
E S
-E’J'EJII'EEEEMIM%

1 HTSHElectrification) 3:EH 194

e =c a2 )
— E E
EHP NESEL- As|p2b|
TS
=Y 2P 25
. b =
LED IFERIE A2 |H[0]Ef

T} S NAYS R [SIEHDE (510 R L BE AIARIS H7|0L{X| 7[3t0R 25
B0 ARSI F7|= BIPV 2% FI2IOR A 7H55101 01 OfLIXI= BX| LioIA BRIES A

136 H=ZOUXIAS M= Ldus



[C.1] ZEB S MA AI(EH)

| ARIAEE BV AlAE
d T T T T T L T12 OFFOHIHY RFALAIIS A E
50x5x2. 1T Ofed 2{To|=(F7|F)
gl el I8 SR
/{\ / J\ T THK275(100+100+75) ‘=2 AS
= LIpEif2Ry LTI AT Z-BAR /T% POLY CAP BAR
- (@zIEm) i Ey Adey
=4 e — il ¥ 1
.
o T125 ofFofmi
fg ek e C) - i ot R
A il - _— [ye} =
.- T TIE0 IR
' - QXY i.'-'- Moy T125 OISOt 1py
, (MRHTHERZITH - T150 a2 AS /EHA TR
g 502 0T 2fmjojm
=t RPpsmt
i
- L8 7|ejolm
QHg 7[zEojx
AEEIRAE EoIPAIZ0| 7hse EXQI AMAROZ AE £ MEE ks
AL BIQAL| KT H5Y
RC 5124
LHXHEr A 79% 100%
2t=tiE 16% 100%
AlZa Off-Site Construction On-Site Construction
HHE  AS = MEE(PCR) It | THYST 2 THEE Hgt

Q| HIER IO (U HE AR 2|T| AR BARRIER H&

Blower door test 3 E2HA|Z (33])

2s¢

e}
Mo
El
Ho



e ZA|O] OLIR| % RRF AARIS SILto] HOZ S5H-2%5ts ADIE & S8t 424 X
ZUHERA 75 HELZ ANIEES St /A 171 Mo 7+s
ORI AHS R MM BIO|E| ZXOR 515 8 TRHE 25k Mefo| 7| XX U 0
SmartThings Partners
Home Appliances loT Devices Home-Net Communicational
' — " Devices Services
-~ = ! D n Sensor . —— nl - Q
TV Refrigerator Dish  Oven Cooktop
washer ' Lighting  Blinds Iljt;:okr Notices Delivery Visitorsin
service absence
ey Lighting = o
é‘r'! Ll b
=H B0 EmMO o
Robot EHP/EHS  Air Air  Washer o Switch  Elevator Heating Vehicle Energy
Vacuum Dresser Purifier /Dryer information usage
Air Monitor
Zel HH|2| OfLAX| Y MR A A StLto| Yo S 2YsHe ANLE & Y ARM HG

138 H=ZOUXIAS M0 Ldus



[C.1] ZEB U2 &H AHI(ZAH)

© HANE U AO|E




