HZOILA7I A3

ZER0IZ! QRIS

olmng

r-II:I

—
AN
N
N
=
N
=
=
=

SHROJL{X| BT

®






20025
HEOLAXIZASS

ZE20121 QRIS

= (o]
U



Contents

2025 M| 2o X| 715 ME0lH P u S

= (o]
U

ZEB 274

A.1 H2o|LX|4=Z(ZEB) M= 2 P 6
1.ZEB I 5
2. /EB M ¥ g
3. ZEB HA & FTIEfs 12
4. ZEB At 18

ZEB 7|=

B.1 ZEBIjA|H 7|=7H8 28
1. THA|E 7|2 71 28

2. IHA|E 24 7|1 34

3. IAE QA 7|2 39

B.2 ZEBYE|H 7|= 78 44
HE|H 7|0| 7| T 44

2. SZ4H| IR 54

3. YU /TEH/RHAMH| 4 66

B.3 ZEB MI{A 71= 7H8 76
1. AR 7= 2 XS 76

2. B 2B 88

3. 7|EF MR 7= 98

B.4 BEMS7|=78 108
1. BEMS Ho| &I &= 108

2. BEMS % 7|= 116
3.BEMS && 7= 126



ZEB At

C.1

C.2

C3

C4

C.5

ZEB A E A Al (F71)

1. Of[LAXIAFRIZ=EY O|.=AH
-SR] ZEA 2t Tt EA
OUEON |

- Ol R _Zede]
CO|erf_HEE

FQ =M 7|

o oA W N

ZEB E AA| A (HIFEAH)

1. ZEB SEEH D2MA
2. M2 5-1, 37+ 7|12 /MY AIE ZEB Al

ZEB 1= 24T At

1. A0FE HZ0HXIAE]

2. Lo RE ADIEZZ|X] A7H
3. MZ0HA =2 ME/ =

4. 7EB 2F0l7r H 7HatA|

ZEB 1= AT Al (FH)

1. ZEBO| O HX| XEE
2. SSTH ZEB QIS

3. HIHE H(Qh) 2L

ZEB 12 29 A (HIFH)

1. H|IZ=7{ ZEB QIZSAH|
2. O K22 A A&l

134

134
137
143
146
148
150

154

154
156

174

174
175
184
190

198

198
205
212

214

214
223




2025
HEOILTI 2=

III==I (DI = | Cilh'lrll_q

JERES

P

ZERO ENERGY BUILDING
TRAINING TO BE PROFESSIONALS



[A.1]
M 2o X|Z1%E(ZEB) Ml 3 ¥

ZEB MA & T
ZEB At




ZEB 21F

* ZEB Lot go| A EX g2 Ofaf

* ZEB 7182 A (Passive, Active, New & Renewable) 2! 2t QA S M 7|=0] CHSHO|aH
ZEB * U M SE U NHZ20|HX|[ASE 5 2t HiE Ofof
HIE gy * N=20UX|HisE =2EY o|3H
* ZEB Q15 2GAA Olo & 5 EH3IE flot =4 et

* ZEB AMHIE Soll B8 7|2 3 22t Z1EE X[EAL 05

B zEB A

© H=ZoUXA==2| et Fo

M= 0l X[Z4==(Zero Energy Building, ZEB)OI| Tgh Fol= =718 7|& &AM 040) M2t T2 S8

NEREFES=Y [SMASE =Y XY M2E(42])] M4z “H20|HX[A=E"0
22 A Aokt AoLX] B AHEAHXIE 283 OLiX| 222

HROUX[HZE =&

ERETE

= Tt

MIHHOAXIE Helst
X oux| +Eo| HH=

UZRE0| A8l Y7 oHX| 82 ,,,.\%\ ﬁ
HUXIANEES MZslohs HERE Nl

oIz AZZ0IA ALRBH= OLiX] AlREE
Vo= SXjEH: HEE

=0| 2ash ofjX|EC} LX ol x| LH H
% St B B2 o|LiX|E Yitste 1=

6 HROUXS M2 PP



[AT] HROUXIH=S

© Hz0UX|[H==2| 7Ie4

Of| LA X| A |2 | A5}

LH.LHH 0| X | @ J12k X| A
THAE Bty O!E|=! Al T LA x|
PASSIVE Ciod. 7| UM = 215} ACTIVE DEEMH| BEMS X2 NEW&RENEWABLE
JlHEE AL A EEIE R EfQfE e |
ARy
& e
; O HHof| ol
‘ M3
U

A== OfuX] Sgf 24

© H=0|LX]2

VPRI K=k =1N

ofixIx2iE STt

oz s Z| =t

oflfx| et &| Ao}

(ZEB) A= 2

AT HOH| LA ] Akt

—

S, X/, HRTX| S

. Summer Sun

s

Winter Sun

BEMS 137 &2 X2
(B==6H, A3 771

EHQFZ PV 8% (TSt
BIPV £&F X|CH{zt
Xg 8 2| Hst

A2 TR S st

@ 2IAH| 223}
Hi=2d gl pfj ks
Ol LAX| HOFS SRS XS
HYDE| TEYY

(A/V £| A3
9| Eresy
ol K

HUX S& EAS U HA Yez== HAE VigS St HUXLTE Zlas), AEIE TRl V=S S

HUX|zE 2=t MMHEOLX| 2H| EF 2X=tE
UEUUEXZHEEAAE DAL US

Set tlHXIEE Stz XS5

OUAX] £elE Pl

e}
Mo
El
Ho



BN zeB % 5%

®© =L ZEB 34

|oh

=
a

HBLS B} EASE U SAIIA US FX
l
. * . . . . H
"15.4 "16.1 19.12 '207  '2012 216 2112 '23.04 '25.01
oUx MY TEMAZRS ZEBEEY o EtasE  =sMA= 2050 X1k X3k}
2Bt ojAE RN, N 52 FTFE BYS Rsns e e
e > ot EtARE  FSE-=MEY Tl
Z2CcHY Jl2AE
gioidx]  MEIZOHXIHEE  ZEBTHAIM o3t JFFEE UEREE I3HEE ZEB  HEOUX HUFE U A== E by
sieEe  Fo Ay F7 R o|28l 2050 ZEBYIE =Cy st S ERER(ES
EEEL ZEBOIZXME @B 3z 18m2t  2EW EAZY oRS5g IJ|AF (22:2950% -
HMRoUX|AERE =@ 27 Or ZZ5wm2t,  IJ|EX ZCW Mgl arg '30 1 47,000%)
MH P2 Idm’T, (soomz 22 Q@3 HEZHM (223~
(e} g = T = o oo .
2 A% ol ojm  BIRr:i24)
5Him?2 1
B £7/%8)

20507KK| "2019] B EfFIO| Sl DE Z7H OlS4To| B 52'S 2HE A2, IS, 2EQ} £A|, 29
21z S00/M BtA SRS 9J3t LS NS 25K B3 X8 £01 oj2s) 2Cg
HEIL HEOLAIASSS 27} MRS ELA 8] U SATIA 20| S| 2TOZ 097|1 QOMH Lt

=]
MIHQI L2OR BHA ST SATLA UHRAS HRO| ORIt IEE0 US

8  HROUXE HEQH YHus



© HzoUX|ds=E 2 2t iiE

20184 HHEZ 7|20 2080E7HK| SA17kA
M 70| Of 7150] 2% H7{7

A=
t=o| E

Jor

= 540

[
CE
(0]

AN

[AT] M2OURIAZZ(ZEB) M= X EH

U= BHE 26.3%)40%E AeI5/0] 2F5= THHQ HE UE

B HIHO2 XX|Z HH0F BT /D)

—

O 270 = OLA| g5 &Eok= A0| I &L

Agpe 2RUIAUS SH
"18'3 B =2 ChH| 30'A

195%32 8%2 I 20301A7x|

TR 17142 E 45U
[H42LE COzeq ]
£19.5%
- £32.8%
e HEY Unzu=e UHZ U=
*+37) *33)

NDC Y0 lhE 24014 2% S8 5t

=7INDC 22t ol X[- X H ZHoM SHAH x| 2 H %4 301 0] S Xl =
2 1% 452 HEsH= 210 58

270

22 O X| 2 H| 51%

"18~20ENHX| 2t AZFH0]A I2LH9gMoz
21URE FMZ M LAEM 0|,

CHAl S0t 4| Tt

= B0 7| b Hoe) -0-SHE

50,000

48,000
46,000
44000

42,000

40,000

2016 2017 2018 2019

2020 2021 2022 2023

UEFECHHY-33) & B0 X] 20| 2H 0|

|_='?E £ AO-'A}

ixe)
MO
El
Ho
©



® =
7 oL
__mn = T <Ok
MY W o<
of < © @Em
e o s @
RL o0
W H_O @_._H_ =
o W | RER
o Vs oW
o b SRET Swdy
I = - Ok
S B A S [H e
o = O
o 2 ORRRREl = Pt
= K
_N_O ol
do 3 z -
T S G
ol T
KT 5 OIS 30
o =) M KD §5
2 o0 1| UONE Qe
.AO L|_._._ _|._O(|A % RO
S
o~ r
B0 E W "
R = M EM (K
w35 Ust Unss
L ~ f—
I
n MoK
E < 0 o=
o ]2
= o O
5 f :
1 S . o
= I [ i S zouo

IS imk=}

2 9y

4

P

HIZ0|H A= =20

10



O]

[AT] M2OURIAEZS(ZEB) M

ATNE U AO|E

. https://zeb.energy.or.kr/BC/BCO0/BCO0_01_001.do
. https://www.energy.or.kr/web/kem_home_new/new_main.asp
. https://www.energy.or.kr/web/kem_home_new/ener_efficiency/building_08.asp
. 12030 =27t 2ATIA = 2EM £H0K(18.7),
THEOUXAS Hag 2t 20H(19.6)
"HI2At SMAZE T12A2(19.12),
el w2 SR L(20.7),
FTEIASE M| (20.10) & "2050 A ST FXIT2H20.12)
9. "=7t 2AUIA ZESH A A=, (20.12),
10. "H2Xt sMAZZ 7|2A1=, HE(21.04),
11. 2050 HASE SHS 215 SMAS 245 WeH(21.06),
12, THASE MM 27 e AN =7 7[2A1=] (23.04)
13. THIBA} =MAZE 7[2AIE, HE(24.12),

0 N OA WN =

>

e

e}
Mo
El
Ho

‘|IH

S

11



Ko
ol

<

BEN ZEB A|7| & Z=%1upor

XA

o
[

80
OH

Klo
od

® ZEB

A7 |HOZM HIE

o
—

0| RIS E

=
[

IS A

H=0HXd==

—
110

<+
80
OH

o3

67 7|22 K= 0]

4S5

(62H)
.9‘1]

1 ujo
Ko ™

2
G

—

1

Klo
o

—

EE

oy

OH

= o oy
Bk G
RO B O~
ol Kir 0 {0
Y Sy
4r RO X
o ® o 4
)
mm ol Bl jod
8 =~
LX)
rlv -
¥
(i
5 .3
L ]
SO v
(o]
ks
Kz
T
@ 2
e
o+
3l
CF
<0
Lo
30
<l
o+
lfo
o
IH

[SERET

0fl T2 QU

=
=

=
B

H2X, H17X, 4122 N0 QOH

2

= 284

_x:|

(@]
ulo

—1
=

I

ISM &

, g7tet

O|= A|X
L-_O L-O

U&= X225 QS ZEB B0 et #Al0= 25712 X1,

o

oo

of
KF

g0
31

==

iy
=)
S
0
H _.W__m %*_ __Aﬂ_.._ | ujo
_HZ= . o
ol = Kb o | U0 o = U0 p Ulo
M | FL Wl Zm [P
or ol X W= | EInRiop] o
b - OF K on T o oK
O j m_.._ R o |ar L Vi)
_.ﬁ K = 1 TR () S 5
MR Wrom = ~Kon-| T oF
KXo | ®d Dodag T
= =2 <0 K 15l 2y ENE
S T o > RVE D _H
MH @.“_w = <0 ok - . oH ol ]
Iy S F | & g o =
KRR gk | My ®Zigigo I
diz | Zo mexd X Ko
= — H K o OR ©- HO A Ko =
_A —_— — p= =
“gs =g <ol K=
=l R =
(Il uy
Klo
ol
K
=
K
||_
m_ __A_l
T -
; 0 s KH
il = 10- ~
orl < =N
oH Bl — K0
K ol =) ol
<0 oF KIo
= >3 oy O
K o
=0 __A_._|
o b ] o
Kir K4 K Ih
il oh S =
o L i)
B i s =
. )
A I = I
= < =) =
Hr MY =
[ =
=
™y “
0 -
o It = I
o0 _E. ofl A
iy 0 0 < pote
31 i) _.__lu 0 .._%o
= uw U
% M 3l
<

NEVIEPNTa

12



REEER
1%} 0L X 403

[ kWh/m2-y ]
ZEB+532 -100]9t -700]8t
ZEB 158 100t -300|%t
ZEB2E2 300/ 1003t
ZEB3SZ 50002t 5002
ZEB 4SS 700)%t 9o oot
ZEB552 90 0|3t 13002

H2Zo|UX|A=E AS2IE
25
| XX E
20% O] 4}

- A E 2| THAUNG 1440f|4X|

H|F O] 1X} o[ XYL ol HIZ =,

20%0| ¢ F/gstior 2

" R/ R ] A
A-TAOILIR] Atie ot

[%]
ZEB+53 1200|4
ZEB1S2 1000|4 1200/t
ZEB252 800|4f 10002t
ZEB3SZ 600|4 00| 2t
ZEB 452 400|144 600| 2t
ZEBSS2 200|4 400|2t

[AT] H=Z0UXIA

Z=(ZEB) Nz & H=Y

ﬁ%%ﬂllﬂll"*ﬂl*l*ﬁ“
(BEMS) 4| 05 2101

=2 oILX RIS S O|5S
S37 Alanios pord pelcin
ol

o

HE L X[ Al AR
(BEMS) 1371 &5
2= 67M, 2ETH)

ol=o
AE U=

13



B 215XI=(2025.1.1.~)

= U522

e

= | zero
ENERGY

:: BUILDING
H2ouxrag

HEEoUX|zE8SE UB(1++ 014,
01I'-1XIIrE'E 20%0]d),
?_1:’51_ 01|I;|I|+}E|)\|AE"EE'—

MR RAHRAYI| LA

2025 128 192H At

SeE HZoHX

F1 M| 20| A X| =2 (ZEB)

E
=

=2 USHE HE

b

1l

o
&5

RISH=
<o Py

B ASHI= 2F

w’

S H2MUXIHSZ(ZEB) 2S5 7|2 L
ek 1 Hiok2
SEHAH 2L ZEBSZH|AH =&t
v B J|EQ Qo X[KIEES v ARS0HX|ZESE UBHE A v TFHQ ZEB =hits 2ot
S XS], @1Xt0f L XA Q Aot 220t gl= oIRISE ZEBPlus 5& 414
JES FORIA Mz 84 Ut éml (OIUX|XIZE 120% O|4)
* A K] =92 MEH o= %=
MR D& S MBS0 |o 5 *AED X EEED  7ED ~ 1+++ S22
B 20 25 ) D12 5 T -2 7B 50 i buipse/ e hererayorke) 04 2491 7t

14 HROUXRE HEole eng



[AT] MZOURIAZS(ZEB) M X EH

= H=Z0]| AX|l et ciut JEF TH SP|0f|M AQE|= O X|Z 5z 2=y

r

O] A2 AYErE (EreloEE)

(= S = ] [
(s ollX|2REY + 3T o LAXIPt R1El= 242 HHHHE)
[Hgoux]  + (o] +  [2"ddx] + [EFoEx] 4+ [E2]o4x|]

E—
o8 ==

LHtof L] 4 93 LY Sh0l L4 K| 4 Q2 2olL4xA 23 ZH0|L{X|A 23 87|l X|A 23
BYALRDL 2 P8l EYOILIAI} 875l #2]0]Lix]2} 2 7=
2 21| Bict 21| bictor Bl g

| - == | i el = Y= 2
Lot B RSl WYOILIRDL @ P 5l
Fojbictoiz e et

X RO Rl E FHE HE RS FYU | SAE HY 2550 He s WY W HRE AP
o SR 1 A X A 8 3 = THRIME S Of|Lf XLk R« 1E0|| L X| HEA 5
X! Mo T AR RS U X 2R | WY E0| 2858 T ZE
FHE HEE FHE 0|212] HEE
U TG 14O x| 283 (kWh/m-13) A TRAHHG 1A 0% 285 (kWh/mi-H)
ZEB +532 -10 Ojgt -700|2k
ZEB 1532 10 Ojgt -30 Oj2k
ZEB 252 30 ojgt 1002t
ZEB 358 50 O|gt 50 0|2t
ZEB 458 70 Ojgt 90 0|2t
ZEB 555 90 O|gt 130 Ojgk

15

ixe)
MO
El
Ho



ol

—_

N
o s)

E

A

=
o

© ZEB 215 21 | 0fH|21S 21

2017 ZEB QIZHI Al 0|=, 204 SZ220] LHet ZEB S[R3t AlRY AIHE 7IE2 2 Q15 71 57t
21H B2 3715 20|0 2214 QFYetE| 0] OfH|QIE 21 ChA &
23 O CHA ST AIRYE|H QI 74 THE B7t

ZEB 915 2|28}
CH&h =i Al 1,455
(22.500m 1)
1,500
250 /I I/ // 1 ,009
1,000 %
==
500
250
10 26
—— |

2017 2018 2019 2020 2021 2022 2023 2024

202437}X|
FEZEBERIB 778
1,731

&0

500

-l

' -
\\\
200 \

2007 2018 2019 2020 2021 2022 2023 2024

16 HM=ouXizs B2 ¥dus



[AT] M2OURIAZZ(ZEB) M= X EH

—
2017 2018 2019 2020 2021 2022 2023 m
° 10 26

ol 215 i 491 1,009 929 1,366 1,455 N 5,321
2 205 - 4 { 14 87 325 517 778 ,’ 1,731
P
. N
g A 10 (0.14%) | 30(0.42%) | 41(0.58%)™ 5,05_7.16%) 1,096(15.54%) | 1,254(17.78%) | 1,883(26.70%) 2233_(31466‘%) 7,052(100%)
55 ZEB 2|23} XX AlA 232 ZEB 9|25} CHAH Bty
(4T 1,000 0|4, 2020 1€~) (YA 1,000m — 500m O|4F, 2023 128l~)

¢ ST RRUXAES o] U 2 0I5 U

oH| 915 | ~ 165 145 412 1245 3,354 5,321
gozs [ 116 93 242 498 782 1,731
g A 281(398%) | 238(3.37%) | 654(9.27%) |1,74324:72%) | 4,136(58.65%) | 7,052(100%)

ZEB4Sg 0|%f0] TH 2| °F 40%

SHEOAX AR S ASAIA SHOK| (nttps:/zebenergy.orkn) L EART 22 s

17

e}
Mo
El
Ho



ZEB ¢l

ZEB At

OF=impsviz ELS- LN e o]

ol

=LY Z|F HZ2UHXASE 2015 FS Al
X of 80 Q| Y HAE=S MZ0|U K|}
Bt HpE| a7 e e st T EiKISIA] ﬁ;{ggﬁl;;@%

SIREXITESA

Vo =mor 0 2017.10.17.

'.' 2858 1+
—
P f" oiix | 78,802.08 1 Y Vomm o xpps, Raes
—~ _— e o e - -
a2 7 AQef 1Xt A QT S=E2 1A
oL %| 34.7W/m K 28.4W/ni K 46.1 W/ K 45.2W/m K
Ao x| 18.9W/m' K 18.7W/m K 27.0W/m" K 26.5W/m'-K
Zeo|x| 12.2W/m-K 19.0W/m-K 15.8W/m-K 9.7W/m K
ZHO|L{X| 11.0W/m K 8AW/m-K 23.2W/m-K 19.9W/m-K
E7I0Lx| oW/ K 13.0W/ni K 35.6W/m K 35.9W/m'-K
AlTof 1| 0 W/rt-K 173W/mK | -37.4W/mK oW/m-K
ER 78.9W/m K 87.5W/m K 147IW/m K 137.2W/mK
A ENYIEWNESLTE LTG0 K] b2 O X|AHE
185.12 kWh/m* - & 37.39kWh/mi-A 20.2%

(558)

18 HM=2OURIHs H2e1 PEus



SERE

PASSIVE HZ7|=

01. 20|&=2 (MA7|E [iH] 38% 1)

ACTIVE HE7|=
01. 27/'¢d = AAH

[AT] M2OURIAZZ(ZEB) M= X EH

XL 2|

01. PV(©12.75k\Wp), BIPV (13.44KWp) &34

02. X|HE5|ETI(2,931.96kW) AX|

03. UES(1,875Kva) &%

4
UES 625KVA 1.875KVA
g 33
B >
el Peak—Cut

~—ER [
UthumienBattery | | UESESKWA | 2A17H WX
\_ NUPS D FHY B8 FIEMnm e Power Sucpl)  XESS | MUX] KU Energy Strags Syser) )

19

e}
Mo
El
Ho



A ZEB 915

® LG ThinkQ Home

H20UXH=E= QISHE 2= 155 FIS Al

CHEZE] £|20| ZEB Q15 AR

HEF ELGTXt
N PN 2|4 2L L2 2185
CHX|o4% 295.3056m
HEDH 128.54m
A <~ T 499.79m o
e X[sh13E / X435
FEE ChEZEl
Fz2d 20204 11¥
HEZ20|HX| 2852 0HIS FS(1+++ 53, '20.2.6)
- ZEB OjH|Q15 F5(253, AIEE 85.05%, '20.2.12)
Ql5Z3at
- HAFEYX|zESE 225 FS(1+++ 57, '20.10.16)
-ZEB E0IZ 2 E(152, XI2E 121.6%,'20.11.13)
X 2OIE Ty zm}
HEZ oHX 2852 1+++ 20X S=HXIEE) 155 (121.6%)
e Sy CrR|Eet
(RN [EPNEN:TE, 255.6 XL KAl A2 3109
(kWh/m2-t) (kWh/m2-1)
HEO|LX| 22|
HE20]|L X |22 |A|AE
- e U [EPNFIIPNESE

- BHIE HEY(Low-E 4ER2 ALB) X8
- SR, X QT Al B(PFEC/EEITIAR)
7| QIR iR, HE, T 5) J|L AIZ
A T QIS AR ANBHULIY S T2, B HHEH| 22.14%)

o L-H,
. St

—-O

FQPassive? |

o 124) AP ARSI, DI g)

FQActive?ls - Do MWD |YX|, LEDZFE(100%) X IHE ZEX|0f
- BEMS 0|8 Z+SH|0{FX|(zone E |0 2H| H )

XS (BA-+Y) 3 oY 28 ENYE LT(PV, BIPV/E 55.765kWp)

X Q AIXHAH D=
Ta e - ARFX| AK/(1kW)

20  HM2OUXs B2 ¥Hus



[AT] MZOURIH=S(ZEB) M & Y=

FENY 3N AEAR

JEEO| © X< 4} ~
= I:sll01 & #3242 33 344, 913, Clold, &4
A7, lEfeRls 97w (29%)

Ligt ofojx|

b BOTA, S EY A,
25 g‘ij";.t Say2ool8, o8/
. =7 126m (38%)

82 Mt olofRle R
1F

4o 32 o, 4%, 20, 5
448 28 T23m (37%)
J|<£=0| 0 b o S
ol o 2 BB

7lE, I EE qa9m (45%)

=0 %] BIPV, ESS, HEMS

EEDH0IER0], Zarie

= N S 1}

AOED|2, 2H[Y0{E2[01d

22 Mo| M=alz|gl
@)y |l =1 =T 1= ‘ool x
Al eayo|l=

A ]

|
i

e}
Mo
':_|
Ho
~



PART
A ZEB Q1=

© AHIOIE glo|2 S

= Z|X FAJOMHE) MZ0HX =S 2015 FIS
UEY 20X A[EEHA

- ~ o AMTOA Gl
HEH | rEpIEA0 IS VEHRRIE o2 29711
o o
AEZ | SEHOITAE
. V== 20190630,
sgsa 1+
—
Sigix| " 155.833.02 o m N Voogm o RERE, XAseE
T e e = e =
T g a7y 48 1X40%  SISAMey
LR 331 W/m-K 43.9W/m'-K 333W/mK 33.3W/mK
EEIEM| OW/m'-K oOW/m'-K oOW/m'-K OW/m'-K
EELIEN 30.7W/m'-K 37.5W/m-K 27 8W/m'-K 27.8W/m-K
EHOLX| 9.6W/m-K 43W/m-K 11.8W/n-K 11.8W/m-K
&7 |oILfx| OW/m-K 1.8W/m K 4.9W/m-K 4.9W/m-K
IR0l LAX| oOW/m'-K -8.6W/m'-K —23.7W/n K owW/m-K
A 73.4AW/m'-K 87.4W/m'-K 77.8W/m-K 77.8W/m-K
TRIOLRIABIS AIRHOILR) A4t o4RIREE

101.50 kWh/m* -3 23.72kWh/m- A 23.37% (5532)
o=

M8 ls

PASSIVE Hg7|& ACTIVE Hg7|&
01. LED =H7|7| EHUS511W/m) 01. PV(77352k\Wp) &X| (58 20.3%)

01. Z0|0|=3 (H=7IECHY| 42% t)

A e

02. ZELYE (HX7|E=CHH| 42~58% 1) 02, 158 HEUBT| (HU735%, BL4666%)

L2 R
PETEVICE - -3

5]

= Bazmamisy
— ‘ LA B SRR A 2822)
DeEmOs
L

L wam

|

03. X[t SHE H|

22  HZOUXHs B2 FHus



[AT] M2OURIAZZ(ZEB) M= X EH

LiE

SE7E EMEHEHFEE =AY

B7IZ SPA| SEHEURIR|T X 143
22129

WAL L(=AE)
282,284.00m

1,237.12m

——
~

¢~ 219554m
~

i

A2

MHZ2HLX +SH

HZAUXAXZ ASM

BT Fus el | dEHS 20250922-1261-0171 s Jrpem— B 20250430-2241-0127
wow oy e R, Ban s awal
E3d= ;";i‘:::i“; prEees P ] . . | G BE=AOlEH
F 2 Shoisueaey Tz | 2HAE PECELEYS - Tdm TR H20FIRE
FER BN 03 | oo mao e A sae 8 = < Aa2g /1 AT~ ST

L Ty o8 /N8B Hey © 499,47 (wr)

EEE + 65028 () - -
AZAALSE OIS £ 552 damaFHEE  : =FAAM AEUNUAE UF B2 ¢ 52
daEel Fu g H0E aedi Az EEETTEr
AR IFUANOIBEAS | Colx HUS(x) BA i 2999% o Codx He g B ERGEE
Mg amu : 2499% ELREL : (FrasrRig E ) : 19098%
B4 TR 9| ol T LI G FRESE BT NP a8 0.00%
g S Ol el el R 15} ol x| O @2 eesEs 15 oLl
ol | £ 2 e B ——— e E R 22/ - ) 41,5 o2

PECEE

PR
(Asset Rating)2! +

AEEoI g =E 8 5 (O] AR BolL{ AL A 7RO |

o EIENE oLX| 2RE | AAEol G ch, u 38, 5, w7 MBS ol LT 228 | AAEN UAE e 9w, 39, =y

TR |G igi“’*l EEERTRTER Y 1 X|’0‘|| I:I 7; |_/|\_9_EC'>F 1 72 _OkWh/my e o cps | A ﬁ‘g“‘ﬁig‘ .8, T8 1 I}'O‘” I:I Xl_)l\_g%t _41 . 5kWh/lﬁy

L SL ELEL
L o] &: ol x| 2 L) £ o L4%| &2 8 ] 1% off 4] =
e | X| X128 24.99% s e oes s, smpton e Of|L4X| XFE 130.99%

£ 83 20l sleiE 5

HUREE (WMUKE EM ALY, HITE Y MO ATET S I T, A
AATBE EMAZR EY AL, MI7E L AZoIHT of e, HIE Higol wlar MR UTASE ( + )EZ SR AW of AFME WSHLICH

Aagel cfz} AZALKIUSE (5 5222 B of dbllE

005¢ 01d :E

mgazm
RACHE! EEEAT| =T BIS] £

S| E7| lﬂ%u‘fiﬁ Fﬁ%flg &
Caecis Bk

23

e}
Mo
El
Ho



o4

A ZEB ¢l

4 HIM A AIHE

@ HZ0UXHSE
SIS0 LRI TS KRR TR 212

H 20| X|21%2 15 SH0|X| (https://zeb.energy.or.kr) — "B XAt

ZEBRQIZ ZEBHMEI X2
Iz AFIM $Tkrﬂ1l’él
N TRINFEESS)
0I= 71824 H1M

ZERO ENERGY BUILDING Technology & Comparent

202203 &% W2t
(202404 A A= HA| F)

24 HZ0UXHS B2 FHus



[AT] M2OUXIAZS(ZEB) M= % A




2025
HEOILTI 2=

III==I (DI | CDIL‘IE:‘

JERE

P

ZERO ENERGY BUILDING
TRAINING TO BE PROFESSIONALS



S 7. = i - W
ZEB 7|&

[B.1]
ZEBIAIE 7|= 1R

IHAE 71= 7HE
IHA|E 24 7151

A Q4 7|82

[B.2]

ZEBHEIE J|& Q.
HE|E 7120 712 WS
JEAH| 42

Hy/2E/2888 1

BEMS 7|= 718

BEMS Ho| 2 24|
BEMS 294 7=
BEMS 25 7l




ZEB7|=

us S5

129 OlLHX| AFE 252 Ol

ZEB IHA|E * A=HIR|2H 0] A= HHXES0| DIxl= S| Olsf
lg e AHE, V|E EHE V|52 2 W& OfH

= A

o =

S 22 7 E OfaH

Dal
R
2
o

o
Pal
re
for
N
1o
fol
=
o
0z
s
(@)
a

https://unitegindustries.com

28  H=ROUXS M2 YPuS



[B.1] ZEB THAIE 7I= 7HR

© AREAH(IS)

SRR
C

= AP 7|32 GiZ0Is B S0k 20 BT XY
E5HX|HSE I |SRI07} LS

ISHSE, 5, M=)

e o

-3.9~3.6C 26~33.3C
l*(P (B=-0.5C) ("= 29.37C)

summer

26.3~32.9C
(@ 29.1°C)

e}
Mo
':_|
Ho
N
©



PART
B ZEB7|=

© A=A HLiX] A8 =St ZEB
'

THAIE A - QI g5 SOl 2ol 12122 dUE0] 28 2 I, 2+1== HHXIE 247 l= A
HEE 2 - 1AMz 2YE AUetds d= AEAP} Eoks 2= TS | #lo FY &= 2H|
ZEB 7o JHE - AE|E AH| 23S ?lol 228 HUHAIS LMK =R H Mitoh= A
THA|E HA = HE|S2F MIHH =) 0| HAIEH, 2152 0K M2 (Potential)S 4=t

: THA|E + | ElSNA = HZoux]

30 HMZOUXHS B2 FHus



[B.1] ZEB WHAIE 7|= 7HQ

© TAIE X2

Xt Alietds A EolHN 0K A0 R2 =S ~elol/| flo AANUXIZE g8t A= 7|8
AEA|2 7] 7S HiR L B, TR, &) YA TH S
[ lered roof materlal
gmdihofcit louvred ve m insulation o
-
_ winter sun L
== -T A seasonal shading R
to north wall glazing winter blinds cooling
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COOLING
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25% to 35% 25% to 35% 5 a HIGH PERFORMANCE
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Natural Lighting Solar Gain
Thermal Insulation Noise Reduction
Ventilation Visual Comfort

SINGLE-GLAZED WINDOWS 39 WeC

HEAT LOSS THROUGH WINDOWS ON AN AVERAGE
PROPERTY WITH SINGLE GLAZING INSTALLED
THROUGHOUT (U-VALUE OF 5.5 W/M*K).
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BUILDING PARAMETERS

Location : Ahmedabad, Gujarat
Climate : Hot & Dry

Mode : Alr-conditioned

AC set point 124°C

Occupancy hours : 07:00 fo 19:00

Building Area 11015 m?

ENVELOPE DETAILS 142 kWh/m?

Wall : Brick + Plaster ENERGY USE

Glazing : Single clear glass .

Roof  :RCC roof

WWR : 50%

156 kWh/m?
ENERGY USE

WWR : 70%

+19 %

ENERGY USE

168 kWh/m?*
ENERGY USE

WWR : 90%

‘ +24 z,,
ENERGY USE ENERGY USE

https://projectstasio.com
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7€ 2 A u|[%) = (0.0689xBay 4= + 0.1044)x100 A4zt o] 3}

o, WESLA, EHehashes, BEY U RIYY § SolWue A 3 UANE Adsel Y
Ol X|ROkS RISHAZTERO| M7 |
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- OPTIMAL OVERMANG POSITION

BMGLE OF WINTER {
SUr FROM TOP OF OPEMING \
SoLAR ExPOSURE
'*._. DEPENDS ON
TIME OF YEAR

ANGLE OF SUMMER
SuN FROM BOTTOM OF DPEMING

http://tboake.com/carbon-aia/strategies1b.html

(ed]=:} 0.189 W/m'-K
s 0.131 W/m*-K
EURE Hi 0.187 W/m-K
s 0.941 W/mt-K
s 0.631 W/mt-K
7|2 8S(n50) 0.43 3l/h
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Stack effect in atrium boosted
by solar gain through tilted south
facing skylights

+ I Il =) T

Double facade with
_. Ventilated buffer zone

Trickle vents for
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A. Super-insulation C. Compact D. High efficiency E. Excellent
i B. Very low building form window air-
tightness

thermal bridges

¥ VA |
’ @
5 & ve o

. F. High-Efficiency  G. Ventilation system:: H.A good orientation to the sun
Equipment with very high . i 1. Shading

ACTIVE PASSIVE
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Specific electrical energy demand [kWh/m2a]

214

~ 191 T oLlighting - TTT~% =
= \ m Heating + Humidification .©
OFloor Cooling g
H Cooling Air + Dehumidification B
“\ \ O Ventilation =
| 108 o Other Equipment \g
-~ 17 ©
— 57
43
Reference  Improve Improve Daylight Heat Turbo  Borehole HE
Building Airtightness Insulation + Usage Recovery Chiller + Heat Pump
Ventilation +Adiabatic
Cooling
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High
Performance
Glazing

Orientation
Specific Solar
Shades.

= MHZA0] S MOfotl, HU 2F

100% Outside Air handler uses heat
Air Intake i

recovery on exhaust air
to temper incoming

=2 HHol0 57|12 80

Skylight | Evacuation Natural
Convection

Oxbow ¢ Smoke
‘ Exhaust

[t =-"'-- =
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Permeter Hydronic

| Radiant Heating "

Ventilation air “Chilled Sails”

delivered back Hydronic
via vertical shaft Radiant Cooling

to underfloor

[B.2] ZEB HE|E 7|5 7HQ

Pl RR1 (&71)

Atrium Skylight

Phase change
material tank
for efficient

conditioning

L N T ITN R

l Structural steel piles

with integral hydronic
loops for efficient
conditioning

Reclaimed
wood

structur
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and finish
materials
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Air Source Energy Device Solar Photovaltaic Water Sense
Heat Pumps Display units Thermal Panels (PV) plumbing i
+ Lobby on roof; 4kw/ Studios +1BR fixtures in each unit
1000 SF 5kW/ 2BR typical

1
—

i

T HHAlﬁEé; ” .
I i L 10 |

li
lii

=) S EFMH|
1 I =L
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I
(2] : ! A
O 9 3 el
Car Power
Stations,
Invert
- i (o | %_I Tankless water heaters
toal) Generator = backup in each kitchen and bathroom
Meter O e

Hot Water Heater backup at commercial space
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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

3. Dean, E. (2014). Zero Net Energy Case Study Buildings. Pacific Gas and Electric Company
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Air conditioning must perform
four basic functions:

1. control temperature

2. control humidity

3. control air circulation and

ventilation . -
4. cleanse the air. Carrier?t W3 £[x 0| LHHIEX]|(1902)
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HEAI(All-air system): 32X LY 374101 712
MU 2HB7| Mot HHE SXI0| 71 R2I5101 2717t B8 AR, He, A,

L, Y

e D - P [ e S [
(AHU: Air Handling Unit)
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- Heating Cell
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Thermostat
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8iAl(Refrigerant system): HOHO]| Qo ALIE7 S W2t/7tH
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A|AEN(VAV: Variable Air Volume)

RIS M2t MU0 S36ts 5712 YEEH)S B}

oo
35S daAZ0 Tet SS71(Fan)2f ILX| AHIZO| ZAZ0] OfjLA] ZFHRl 0| 75

=7171L- OO

To other
zones

o

—

o

11 10]

-
o

]
Suppl 1
| Cooling {20 VAV box rn
, .  col fully open O :
Return i :
air ! » Diffuser ®
: 13°C
o .
\

T Moderate load
E ﬂ (20| 20| TQBHA| L2 A)

High load (20| 20| 2a3t 4)
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® $£=27|4tet7| (DCV: Demand Controlled Ventilation)
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Airflow rate
CAV system

SSEH(CAVY)

I *Constant air volume
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|
rate [?
[
|

8 9

https://www.cibsejournal.com/cpd/modules/2012-10
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Time of day
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(UFAD: Underfloor Air Distribution)

@ HIEEFIE 32
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"3 A|AEI(Heat Recovery System)

o ALe @AE S7VIE 2R = Sl AlMet 2|
3|55l MUE S0= 270 35

o ASHNE HUE S0HRE 7|9 2t EEE =0 HYD

¢ 0= AUz 0= 2719 2o 55 HH U

o 2(Rotary type)t T&(Plate type) S| &

N

i

OII

e 28 HUXIE RE
A0 22¢t HUXIE RE

Outdoor Air
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© SAPHEIA[AEI(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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© Qe | SlEHD

Hot reservoir
Condenser Heat sink

nE=F=
g%7) - e
ot
4500 W
.:"l
] A '
:1' H o= Ei 1500W
qe Heat Pump
Compressor 'Jl —— Wiee: p Refrigerator

CIEXD) Rinisinia s Air Conditioner

Expansion Valve
0
0

Compressor

COPnezing=4500/1500=3
COPcosiie=3000/1500=2

EXT ?3; # Qo 3000w
Evaporator et
*———— (EHFJI) —— Cold reservoir
S =
Heat source I18§

=d o= o|x|= o 5
AZ0 T2t SL7-857| /XIS BHI0 dYat s et
o = il o] = = AL o| = =
20| 28, 5 Heat sourcell| (2t 37|22 SIEHT, X2 S|EHI, 42181 SIEHDS 22
HEATING CYC
. Low-Prossure, R
:g:ﬁé:ﬁsﬂ:{ma Vepour b [ Lﬂ: ng?;gl‘rgmm Vapour u
i Low-Prossure, igh-Prassure,
Rewversing Valve I.W-Tempera‘lure Vapour High-Temperature Vapour
Outdoor Coil Inside Coil Dxtadaar Cail laside Cod
* o Inside A “‘% Warm Inside Ai
87|
=uy) =l 571§
ra | o| &
2o|gslEYD
(Airsource TS o
h eat p um p) High-Pressure, Law-Prassura, Lowe-Pressurs, High-Prassure,
High-Tamperature Liguid Law-Temperatura Liquid Low-Temperatura Liquid ~ High-Temparature Liquid
Heat Pump
Heat -r-nsnm
vapour temperature .
The ground loop transfers heat
to & working fluid in the heat pump - i
— £ §§ _tetes
Hectrcal Power
r 3 Dislrlbudnn b
Hectrical Fower

T do mhdm system can
be sither underfloor heating,
radiators o forced-air system

XY slEHT 499l s|EYT

(Ground source U . ) (Water source . , . , 5
heat pu mp) heat pu mp) Low Temperature Heat From River

68 HMZOUXHS B2 FHus



=737

[B.2] ZEB HE|E 7|5 7HQ

5.
D
(0N
T
D
o
QO
>
[OR
S
s
@
A
rr
Pal
rio
ou
>
ju
nx
<
o
0z
=
il
e
o
=
e
mjo
ofm
%
N
o

of et85ot Xg, #ele| E0[90] EF

2918 (58%)
BI0E3 (66%) %@_ EIREE (45%)
=9 (10%) AW» E2te (40%)

: ' Foi ot (az4] ofol5#E (32%)

QAER|OH17%) A [202141]
K2 (38%)

A (5%)

Ol X| 7 2(2024), ZLHA T X e U HELRF ALY

e}
Mo
El
Ho
(o))
©



PART
B ZEB 7|2

© =844 | 7|12 24
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© Ol X| 2 2T 24|

HOIM XK= E2 315610, AIE KIS = M HYUQ| 712 = L V[EINESFIpIS
0|12 S2EHIE3I4(DWHR: Drain Water Heat Recovery)2} 5, E& 0| X| 22, & 8T 24 S0t 7|
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mixing 7 valve
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water [
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22 A 20 E Y= E2 HUX7HEAE ZBOHX L SLUUXIE S7tA7 = 2210] &
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
-
< 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 bulb’s coat- | whena
until it itto glow ingtoemit | voltage is _.’f '3
glows. brighter. visiblelight. applied. /;' ; ‘
(|
!
AR i
/.f‘
LIFE $PAN: 750 hours 1,000 hours 10,000 hours 20,000 hours
-~ [H L5 L ] eoooonReRe ooo00DOGES
=3 »r 0000000000
=0
222 p 16 Im/W 21 Im/W
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Ground Source Heat Pump
Heating Mode
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Cooling Mode
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