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7l ghod 4 212.29 139.83 268.67 333.64 298.80 | 1253.23 66.52%
7|E} 8.20 3.90 40.54 64.08 40.40 157.12 8.34%
g Al 280.27 249.81 447 .00 507.12 399.74 | 1883.93 100%
* EX IFUtoET|sXAYEMH A (2022.10.13)
(o9 9 &)
400.00
350.00 333.64
298.80
300.00 I68.57
250.00 ST
200.00
150,00 139.83
92.58 81.04
100.00 75.96
49.74  gap 56.75 40.54 64.08 453 TR T
50.00 ’ I 24.15 36,01 -
U 1004 13.50 I LY
0.00 - [ | 3,90 . ..
2018 2019 2020 2021 2022
m7=¢lT m8EQT wiigeT  ZIE
% A Z7IAET|sXAHEMEA (2022.10.13.)
(218 3-33] AF A wE =8 o X|2&H 20F R&D 0if&F FAF st
O ArASAKIR oA T of| X2 20F R&D & 7HEd17}F XHX|5t= H|F0| =%, =&
WESPME MA| AFEHA F JfjgddFol| MEHOZE FAlst= H2e =z =l
[ 3-21] XY AFctHof W= FE of X3 20oF R&D oM FXF s
(2Hel: oA &, %)
ATEL - B,
xia T Sizem | gger | swelw = o
T [=}
e |s™MEEAMTE 105.39 22.26 35.99 2.37 166.00
ImES 5.37 - - - 5.37
TENER - - 264.00 1.90 265.90
CHEX - - 12.29 - 12.29
MASAKS 39.69 297.03 893.50 152.85 1383.07
ST |HE - - 42 .48 - 42 .48
a8 - 3.86 4.96 - 8.82
e Al 150.44 323.15 1253.23 157.12 1883.93
% BX F7IoET s XA Y EMH A (2022.10.13)




O AT FAHE FAIsE
O HME R&D FXZFS 7=z MAA(46.03%), =HAH(38.47%), 7|EH8.41%), CHEt
(7.09%)2 LIEIGteny, I = J[&E2=Z A (48.29%), CHEH25.64%), =919
(17.09%), 7|EH8.97%)xT2 2 =2 H|ESS A}X|
[E 3-22] =&7|2H FE o{X &3 20k RAD FAF s
(22l of 21 %)
L- _
- = 18 19 '20 21 92 st 7 H| =
7|3
CHst 1.44 10.67 38.52 40.37 42.48 133.48 7.09%
£0i0d 7410 63.99 148.31 225.92 212.46 724.78 38.47%
AA | 184.25 169.76 204.09 182.52 126.55 867.16 46.03%
7|Ef 20.48 5.39 56.08 58.31 18.25 158.51 8.41%
s Al 280.27 249.81 447.00 507.12 399.74 1883.93 | 100.00%
% EX: Z7t2bE7| XA EAHA (2022.10.13.)
[E 3-23] =&7|2E FE oqX &3 2o R&D A &
(EH9l: of 21, %)
L;IE H H H H H gl_ H >
Sl 18 19 20 21 22 st A =
st 3 11 11 18 17 60 25.64%
£010d 7 8 11 10 4 40 17.09%
A 27 25 25 20 16 113 48.29%
7|Et 2 3 6 5 5 21 8.97%
gt Al 39 47 53 53 42 234 | 100.00%
% BEX FI7toET|sXAHEMH A (2022.10.13.)
(k9] oA 2l 7H)
- Hisk
1551;?3% 133.48, 7% 7|E},
21, 9%
L ED
B0, 26%
= RaD EXHH| = R&D IHH|
=0a,
S 1883.93% & 720,78, 39% pEY. bl
867.16, 46% {'18""221&') ('18"'22%)
Argia,
113, 48% Sﬂ‘;‘_"’,
40, 17%
% BEX FItoE|sXAHEMH A (2022.10.13.)

_78_



fo
=)
=]
)
_8'_
ot

[183-34] 7| 2E 8 ofAXx| 2 Zof R&D o &k FAH

r

(SHel: oA =) 7h)
250
275.92
04,09 212.46
200 184.25 182.52
169.76
s 148.31
126.55
100
74.1
£3.99 5.8 52,31
a0 20.48 38.52 40.37 42. 43
18.25
1.44 10.67 519 I
0 ] ]
2018 2019 2020 2021 2022
miist m=0d =AY  JIE
Ex: 27tns7| & XA "B ME|A (2022.10.13.)
[O8 3-35] =3I UE odxH SSFE olHX| 88 &4 7l& 20F R&D oM X s

AM.IE 2olo 3o FrpMesel R JEHE
=
=

2.6 Ao|7} L= Aoz EMEA2H, 39 J|s =2
- ANsd A= s YIssTES 82.0%, /IsdAs

M= 7|=9| 7|&5+E2 80.0%, 7I=dXt= 3.022 FH4O50 =g

O oflHX|l-Xp E2ofe| &
0.5z FHAIOFOH =

[E 3-24] S5 olHX| 28 &4 7|lg20F =7IHEE J|g8 Zles&E & 7|s4*

siof PRI el IleE-HAt o e o e
- TR 71ER | a8 | SE%) | AMG) | JE | sk
rlsg H=2R 7ls 82.0 3.0 5 P4
rXsA cpls
HM . E e ° =7 o A Erol
AOIEE J|& 85.0 1.8 2SS T
2aF Ak
of|L4X| EHc_:o ST o|= = 96.0 05 HE Et2l
AR O|XtMX| 7|&

¥ EX: 20204 Z|leEHoHE=oET| 27| & I (KISTEP), 2021)



[E 3-25] 25

l& 20F =7t J|s

1z
2
i
A
fol
Mo
0
0z
AN/

DS

SHET|E HY

d=2 0|F1 U= 4T M|} A|LHEES0| ZHEL ICT 7[sE2
Zgte 2 SehASEO HdE HA el tAE FESS AR 5E35H0
HEslel, 0|5 7|Hte 2 HAE MH|, o8| oUX|S2| 2dE s34
o2 ZUHZY-HO|-EIIsto] MAMSE HEg 2elske Z|s

AFEALSOl A S Hotet &Efoll A HFStE SAlo ML S
zltate = U0, olHA| &H|E FHalsks § d=2 74
2| 5|82 HAstd HEe 87V XEHe s RX[5kE =

]
x

El
Ofm

Xy
olel AfElel AIZ7I5E 4Ne 9leF 1ag oL AdM=,
olztzlste - FstA AMM R, M
AMTE J)&

AMMZ 7|aS male M, AIZ, SAIHE, M5 B S HA
ME EE MEI|H J|alwes w3

=
Jal
=
it
2
0l0
Y
nx
=
=11
ol
k1
0x
or

2OEE J1s

d=2 o|FL U=

Zgte 2 SehASEo] dE MAle CHAE HESE HAI-5F
sto] FHEz=kst, o|E 7|Ee 2 745 MH|, oH| o|HX|S2 2YE
SSHo R HUEZ-HO-"II5lo] MAMeE HES 2Elsk= 7Is
AFEALSO] A S0 Hoteh &Efoll A HFStE SAlo ML S
Zltfate & A0, olHX| &H|E FHalSkE § dE2 74

22| 5| &2 Hdsto] e RE7H7t XEFTsstl ®AISkE 7|

Ol| LA K|
AH

st o HX|E M7 2 HEA 7 /7o M S Sa5tAH, Yo
A o F2FH MYUS SsELot MI|E 2N oH|x =2
et O[XIHX| o] MEEHE HMH2R F0|= XM of
EF 70X ME T|s
g = 7| XE MESH
FOoje= XML O|XIHX| 7|=

ol

>

ARl & FHAAIEE

rr

Z3x: 20204 J|&5xE=HIHE= )

2) R&D ¢l=2} &g

7h ATely HH

57| = 7|l g7t (KISTEP), 2021)

St
=1

%)

O f2luzt A7 & 7|€H 387,448Y, S5AT7| 2 40,069Y, o
110,6198 2= ojd S7tste FAMo|2z st AFsdo| Jts
(et ),

10000

1000

100

10

36,478

372 268 375 364 401 365 418 35 415 zg3

2016

2017 2018 2019 2020
mZ22E72 mofst o7 A

[ 3-36] ®elLt2t 7|28 AFA 5+ F0

_80_



[% 3-26] 2E|L}2t T A7

AL

ES
T2 2016 2017 2018 2019 2020
ZooT|p Od%i = 3702 3705 4(11 4109 4105
IS 1.0% 0.9% 0.8% 0.8% 0.7%
st el 5 368 364 365 368 363
B HIZS 1% 0.9% 0.7% 0.7% 0.6%
7|21 AT 5 36,478 41,629 48,536 52,218 55,445
= IS 98.0% 98.3% 98.4% 98.5% 98.6%
27 el 5 37,218 42,368 49,302 53,005 56,223
- H|Z 100% 100% 100% 100% 100%
EX V| s 2SR St=xtEtY| a7 2" IHRl(2021), 20200 E AN E S TAIE T
O 204 e |s 2o & AKX} = 496,335H(89%), 2=AlS| EofF & A} == 61,710H
(11%)0|EZ2 I MY AFX == T 558,045Ho =z =0l
- 204 Vs 2o & 38 MSAF £7F 371,068H 22 MA| 2| 66% AHK|
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T 16 17 18 19 20
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12 14 14 16 15
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S 68 67 66 65 66
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2o} Sl 6 6 6 6 6
11,378 10,423 10,991 11,051 10,853
S 3 2 o > 2
N 407,422 429,022 458,565 479,147 496,335
e 89 89 88 89 89
j 24 734 26,576 27,931 28,854 30,213
ez 5 5 6 5 5
ol 2 Al o 28,613 27,198 27,674 30,135 31,497
o AEl 2k 6 6 6 6 6
51,045 53,347 55,605 58,989 61,710
A
27 11 11 12 11 11
] 453,262 460,769 514,170 538,136 558,045
S 100 100 100 100 100
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— Ag 29 Heto g EUYAF % Invest EUE &3t Fx1A &3 34 dsA A
(just Transition Mechanism) Al A]

- A ES 93 713 H(Climate Law) A, A A
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X|&7ksst 0I2HE HE

EUZH|S| i3}
g\ =EEY
RS KEBHD QS LiX| B2 TR :
A LSS Yo AfTIH
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Allowable
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carbon heat and power
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Carbon _
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Fabric Energy Efficiency
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oIz /He BER/Trainer assessors

Offices, Retail, Industrial, Education, Ecohomes, Healthcare, Bespoke, Muiti-residential, International,
Courts, Prisons

Management(12%) Transport(8%)
Health & Wellbeing(15%) Materials(12.5%)
It g5@HEH) Energy(19%) Water(6%)
Pollution(10%) Land Use & Ecology(10%)
Waste(7.5%) Innovation_F 7t 4=(10%)
BREEAM' UK S— BREEAM' UK i BREEAM" UK e —— BREEAM UK e
¥nlenm Certificate — Design Stage Final Certificate Number: BREEAM-0000-0001 lssue: 1
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7 i e
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Q KfW efficiency houset™ 9% 7|+ HLEZ AZRJUAAZE A A9 9

3 oy Aas& Fe VEsHS A

<E 7> 5 AdYA FH S5 7%
s= ETFHYOH AN oKX AH 2HE EEFY O g4
KfW Energy saving house 55 55% 70%
KfW Energy saving house 70 70% 85%
KfW Energy saving house 85 85% 100%
KfW Energy saving house 100 100% 115%
KfW Energy saving house 115 115% 130%
KfW Energy saving house Monument 160% -
Passive house AZE HYOHX] : 15kWh/m*
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S ARZoUREAY o7 2040@7HA] 7]E AL AEFE 50 AR XA
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ZF 0 (Net Zero) o2 &3 A|A|

— (g EYo}) nl= ZEB oF-3lo] Az s S35t lon, 20189

28 0°S AlFFe=2 20509

2020 R EyE 'RE FA A9 A7)
ZZ(California Energy Efficiency

1€ BRE AYE AsE xde
)

Strategic Plan, 2008417, 2019714

- (%) FU¥ 4" 24728 203097H4] 40%, 20503744 80% FE AT

O

3 el

A A
qUuAZ TEE F A= AFES 973

= 713 A3 (Climate Mobilization Act)S A A
(LA) '22d71A] a8l= 323809 €8), sAug(rd 8.69 <f)FAf
B50d7HA] LAVMA wWE AR B
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g2 dluA ag5]l ¥d& REC-ZEBE 49
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- AFS fg 4 o7 gUYA|A2E 25 FE(ENERGY STAR Qualified
Homes Program)S FH5 2 93, HE 2535 A=Y, 29 2 A7]7]4,
AUT714d 59 7lEs AA

— Al = dule] ik o 2 glo
A7F 7bsetEE 59 AN, ¥ HE HAME

o o

59 7] (PV—Ready Checklist)S

- AFE YA B FF9 oY A AsI AYFs AU RIS G
ARHOR VY ¥ & Y& /1AE A
4

=
— AEY] FA% dyA 8-S FHoR FoR A3 oA AALE] FE

fl

— T3 Al A g A A2 (National Renewable Energy Laboratory, NREL)o<
A JIH (Denver)e] A2 AT @9 ZZAEQ UHdE 2" AlE
(National Western Centre), 1 2] (Sun Valley Neighborhood) %} 3EUA-S
AAdste] AR AlF = F3

Q USGBCi+= LEED ¥ Hy Z2AEA YAZ ALY A], &, #H7]|%)3 Ul

A2 B 298 tF7] 93] LEED ZeroES A&

— LEED Zero 2 =713 LEED BD+C H+= O0+M U5E HEe I g2 A E 3
3] LEED Zero Carbon, LEED Zero Energy, LEED Zero Water Certification,
LEED Zero Waste Certification ©]% 47 T2 o7 A 5o Q.

— LEED Zero Energyw 7} 7|02 AFEolA ARESH ouyx]9F tix] U &
A oA Al TA R AASE A UA| 7} e AF =S S 5 9

— tix 9 A AW IA S HAS Green—e Energy <158 HFe o= (EACs)E

LEED LEED LEED

ITC Gardenia ITC Grand Chola |TC Wlndsor

LEED ZernCarbon LEED Zero Carbon that verifies the achie of e 2erc goals and signals market leadersh
""""""""""""""""" LEED Zero Carbon

[29 15] w]= LEED Zero IEA%

O ¥ WYy AAX(LBC, Living Building Challenge)
— wggdAd A4 A vy AFA(ILFI, International Living Future
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] & & Mgl IR O, A%+ X8

()

& 2% Jh HAENE OHX) L O] M8 O BAMEE & HHUXAMEE  [E ASHoME [ 4N A8

% CBECS(Commercial Buildings Energy Consumption Survey) | NHEE U] A2k TA

[ 16] =Al A% vle) s T 2239

_31_



of d&how A'a AR A
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aQ A7lE=

O A7FE= BCA(Building and construction authority)+ Positive Energy Building
S EX® Green Mark SA = AAStY] 2018, AlF H|FAH &2 7|+

H =4 &% 9 guE U422 Super Low Energy Buildings olZ =7}
— Green Mark 915S We Z2AES giatoz A7 HT 7= tiv] 40%
(2005 oA 7l& WHB] 60%)°l siFete olyA AlE®He HAAd AF-

]Z‘,Q.H
= T

— Z8 2 Fe7hA] XS BE Ay A AFEES iR U B ool x| 9 Al
AR 2 338t A 9 Zero Energy Building $15S 5o

Super Low Energy Building

2.2.2. 714 374 BA

(¢} b |
2.2.2.1. U 714 37 4

(1) ECO2
Q a7
QO 20094 12¢¥ T EuFHo} AMASAAYLTI 502 ‘AHFE dUA a&F
= o]z-ﬁLx == 3
d, A5E9 YA =
185993: 7lEo 2
O X #2353 (Fraunhofer)o A ¥ 3F DIN V 18599 7|Wte] oA g 1S HA]
5}04 U]—T:o]ﬂ

mEPO

Q ISO 13790 77
O H* EN83202RE Zdy FAOR oYX &4 g Zolgr|nrls 53}
ArEH o] Aol 7k
— 1990t % EN 832 : IFEFARPHEAAl (A = E3H), JFdol X gt A
Ak, FAAERE AL
— 20223 prEN ISO 13790:2002 : EN 8322 7]4to & H] FA7A] A4k

Sk
=]

Hel

— 20044 EN ISO 13790:2004% A2 Wz =
— 20083 EN ISO 13790:2008 = A : o= AAX F7F AI7MH &
AP F7)
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Q o|F FE/ZH/S7]7HA 2]

= EN 832 (early "90's):
= Simplified method (seasonal or monthly " gain
utilization factor™)

= Only energy use for heating
+ Only residential buildings

*  prEN IS0 13790:2002: l
* Based on EN 832, but:
+ Including non-residential buildings
« CEN = CEN + 150
* Result: EN ISO 13790:2004

EN IS0 13790:2008: 2

* Including energy use for cooling

EPBD (Dec. 2002) |

= Including more choices in methods

[Z19 18] ISO 13790 7N A}

M3b 14X 2a & RS et EN

3
15603 2 oUAATH7| IHES AHEsk EN 15217 /i

EN 15603 “Energy performance of buildings. — Overall energy use and

definition of energy ratings’

EN 15217 "Energy performance of buildings ? Methods for expressing

energy performance and for the energy certification of buildings®

O DIN V 18599 F=u]F
QO DIN V 18599+ H7IE $3t &S EH o=, ofuyA] HI7F Fofo|A AlAAS
sty & A

— A H7IE #I8 EnergyPlus 9 4 AlEdeld Z2a¥9S o] &= A
& WSAIZE AlEH oA 8 ARE BAREALS] o) wmE Ao A &
A7} A

— AE 7L obd, AR IME Sl o] Za

O EN ISO 13790 + EN 15603 + EN 152172 7|uloz BAXolw 744 3

A e

WA= HeiA A

A

AR, AWEd®, $7|Slg, FrE, Addatore] w4 dae]E7hA
o SAolm e F= A 7=

o] 7| 3471 &x¢ djAlo] heeta, W, W, %, £, S, AAA
of et ~a liMlLWigaﬂ}Xl Axt 7bsst S ke

AA 117 Zoz FEF oA don, A dHolEHE dHste ME/A 25

71¥9] EnergyPlus, TRNSYS %—fﬂ FEIZRIHS AL =22, v 7hd
A Aot vl A, s IEElaL, ol & ol &sliA 2 AlaE R Z) A
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of BtAl oA AAte] Zhs

— Ak Azre] wig- wEa (obE] F dER R 2 olul), A grell & Aol

7F 8l

- dagF JNEAE v weoA A= AlA® Aol oy TRNSYS

A AEA AAaEE TS o jle

Part 2: Met energy for Room heating and cooling

Part 3: Net energy demand for Alr-conditioning

Piart 4: Final energy for Lighting

Part 5: Final energy for Heating

Part 1: General Part B: Final energy for Ventilation systems of dwellings
- Definitions

- Balan thod
8 Sl Ll Part 7: Final energy for Air-conditioning + Cooling

- Zoning
- Primary energy factors
- Influences to the environment

Part 8: Final energy for Domestic hot water

Part 8: Final energy for Multifunctional generators
Part 10: Boundary conditions

Annex 1: Examples
s
Guidelines Enﬂgy certification pmr:ndure [simple input)
llk

[2¥ 19] DIN V 18599 44

0O ECO2 H714hy

HolH (&e] g1, HVAC A&, ARGy A28 5l
E}
o

4

=

=
H 7144 E 5)E nfgeR A5 9 oy 2% 2 AlxE AFo] o}
2 208%S d3eta, Az S4¥EdY 14 AYALQFH (kWh/m' - d) S A=
saS =
— UA 28 i WY, 39, 24, 3] duxE 77
— A 2=®E S Hrtely] 98 ZRAT, G 7], R EA] <, W) A

28 Wik77], R Al 28 AR 77E 4 JEEEE A

— o5 &A% ECO2 Z2aye vk ik 2w, J9, $7|A 28] 5714

— & AR, HVAC, A-ABANHA A AF 52 1ol 7Hs

r
i

— MonthlyCalculationMethod& 7]& H7} & o7 AL&3lH, A4 H o] =3
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5 1015 (2209 v mm
u=s BE S 18 AHAEND) 59 v | HirEs (@) v
o 1 [oF =g san=a e iSNE) el ol !
EEL 14 BF_ AT U o E[w]: 155,78 SRINA: AT . wD|SEEE o2 5
= B AL (39) =
L 14 BF_Z22% YHENH) EHASN1/b]: 1.5 ORZFRUAL 7S v
ZEH20 [EE-EEEIN-7
31011 6 EE SUAL WLy . SUEAUAD JISEA 5
LD 2 4] AE (a0) A et Il woWm oW oW W @ oW oW W W W@
SR A28 14 GFF=Y HuyY [Hwzasg (2 a2(] I
S 1 6F_Z2Y gomTu SBIUAE: jacmiz o HUEL EHP AT (RO
C e = : = EEE-EE - N B2 | s | w0E | n@ e
AT EE ) [CE-EEE SRR sze (G ~ # rERERE 7] | nd | e
EBE S 14 FASE sEat) e —— 38 1B | 08 | oo oo oo | oo 00 ! 0o 00 | o8 | 23
BT A2 ZZTAAE: ERV 305 . 2YY EHP b LIS T T s G
- 14 6F_HECH M) — 03 0.7 19 | 45 4 78 83 1m.2 BB 49 1.0 0.4
@7 LA 2TY 2 L2HWH ]
" | 2 -
R
14 SF_RA2EMB_HFC... zmesisg UEX - zmwAr (@) T ALK TEIEIW/ ]
1 6F_AlEL~ 6% RIEE (14 o uzzy:  (@a) 2 7 e
14 6F_T|ELIA_PDEE HEI[m]: [}
14 [6E_ElEL A_Abl & () 22001 [m] [ ZHL A S SN . ]
14 BF_EIEL A _Abe & (o)) LHuI ] 0 I
1 oFmeUs B3 i sz S s —
14 GF_EEL A Eol ()
14 6F_G|EL|~_ZelH(0]) -50 0 50 100 150 200
HEL~
DUTMANUR | SSNER | YRHLA | STHUR | ZINHE | SHUR | B2
HELIA Z2HA
1 (ok M0 Sy 0.0 9l | 88 | 155 i 26 i OO
BEL A St (et . - e
14 6F_HEL A SFEE(H) 24 LS D - T % I N 4 58
14 |sF_alEU ~ ST H(0]) = 21 wi 0 = ¢ 48 | 158
0.0 39 T2 EL i 85 i 27
B Wy | s /222 oo 5 e 2 w1 M 22,472 BHES: 325 £ at # S0 R [ W 128
OLNTTE: 1874 % DYEET IROLNENT 147 DABED IRLNAHT: 1852

[guest] [HI®%] HS5_HIFAH4_HZ.eco [2017012200] [2023-06-28 15:53:46] [BOICDCAAIBES]

[1¥ 20] ECO2

(2) Energy#

e 3w

(19 21] ECO2

Project Overview

o 2
w v
TR e e g v R
= R
|
| :
FEEhhabd
W e ey

=

v wnse me

NGHENERGY#

Energy Summary
ALK B Y (AL )
. |
-
e |
A28
A

TIIET

_36_

962,600 &

ey

Energy Summary

Energy Summary
2943 48 (BEY
[ e i

Rices

23} g}

il

propreety

aspeRen

Lot




O UHEZAZANIAAHHH A ALe Energy# %o PHPPE] o]
e nestel 43 3BA Y TRIWOE Ay FE A BEE

S}
]

O PHPP®} #o] @ &(Zone)d H7H 7hs

(3) ECO—CE3 (*%935%)

e ‘!"‘?Hﬂ':l:'.-:'. EREE] =
T EE _.;‘ ‘:;::,, ® @ 1, 1RF Ol KIS E’.-TK = B 1T} WSR-S B &
3 2 " > ) l .
T ey
. "J Il
.. o @ 254 e ser=snSvpean) e i
s R AT pin ®
®
® ]
i ®
= i
® ®
[71% 24] ECO-CE3 99 39 [71%) 25] ECO—-CE3 A%} 39

QO 201149 7IeE LAE EC029 duy=A 34 Zzamoly, I 247 9243
A= 27 oA AA 'St gr5eo] st Web 7IHF A EYA] AT H
A

O ECOzRT U HEHUe JuE 48% 5 9 F3ol Yo, f8 Lzl

e wile] 9g

O A% A%BY S AAVANARE U4 Hel dol EARS vlel vhep
sl AHE PFe AANG 5 e BE ol A We sh= oluA H el
UouEEE oS EATS A 5T F 9

_37_



12Ol E s =ra) E o ZIAREPORT

LZedede] | 7l Ffde | BHSz  ZIREPORT
D [PROJECT] 48 S S(AMEA 2013) " 2= revonT) Zgus
.Jleys
[ [PROJECT] &45 22424 2013) #E0VE 2R ) Bl 2 —

S BaEARYLESS)
’ hﬂi = oA i
FE="T s 7 3 T
ESEM=n= Y e il

amEenE
o ETe
= D2 ALYA|12014-04-17 13:39:49 / ABT AU 1201404717 13:40°50
0 Y w3
A2E 0| LA X| & A ZU[KWh/(m?-y)]

H (=3 1835|724

0 FEES 455[7)2

0 fEES 1753728y

| gz 1922|7223 / &

O HEE 8

0 g CE=3 183 1

i 8 Y4BT 2072

0 1A =3 1008|724

0| & = 482723 | 24uR2s 23T Y |
0T sl zmpe 2 a2l pss
o 298[T]/2 » i v] £71-10/14

[aue =< 143 durlEg W4S3

200 /260 = o Bor | whiteta) in

110 h pazepsag |bas e [opes o wiira

482 33 sem [ua 26992 1 S

+27|Z0s0(50Pa)

=]

r9z7Ige

E— ey »271 2 9713 WA
oo whitd) | Egaeo2e0) |

3523 Wh/(ri) 510

w Aig §100j 700
W8 UAAE  geco o 70004

# 2ETZ A YHNLADE 7202 432 29U

2] 27] e—BEES A% 3}d

M

[ 26] e—BEES 0¥ 3}4 [

O 201158 AMEA7} A AanFE F7F 22098 /i 9 Bgstss g
719 BESS ZRIHS 2013dFH A8 tid WelE doiste] ‘A2 =4

Asa AT W4 A8's 2%

Q YA AuEFF H7F o] g 2 A 2Ald g HY o EgHE HAFE 3
7M. 9SiAE e—BESS X 23S T3l ASFHE oUAANEFZA HAHFH
5% 59S F535k9oF PR

O A% A% A WAAA dEeds Anie % WA, fUFE, 2YUn
ARAAANIA AT 5 TR g

o 3
YAz Fe 43 B ALY 5 QRS ALAZ AL BFE L2

_38_



2.1.2.2. =9 7|&4 374 &4

(1) 5¢<9] DIN V 18599 7|ute] AUAAMZZ 13 &

O Zg3a ¥+ 20051 Foll DIN V 18599 7]Hke] o YR AlAbE 2 1388 o) Al 5}
o = V7o) wE

O~ [e) =
_ LHHO TNE 25
I3RS

. : T
. - W i [ ¥ -

o [ il feecipral fees [ [t Timm Tare

. = -u.'lu-u-m = e et s Ll s e

& B pwii : T T T R T I T T I T

..........................

- .| X i
b—lll’l LN Hl!m RaaHE LI n, | LIS n, | TSI .u, |.I-|u".ﬂ. B A

CET
= Gyrly

: = Tt | D g, [Trss (e il Sl ik 0.3
e Ly iy 5 ke s [Ty T
. i - 3a i BaE}
B e b s s e e i - = Ia i 1O
e e e e T e TR TR i RS
e i T cnbamigng s P sisien ey | TN i and
ulu\.,n- e g | B g i (TR B Ea g i 0T
I’E ¥ P i anibe O | ST P SR DT - T S T S - i . =R SEELEE R U TERN T R
*’l'l-lln'—l- i g v i s - n,,du,- L WY -yt I PP By (1 L LR L] [ ] - el [
g P o . Ty fm sy B iy 1._, i B e By it a4am oy L1 v
’lhr#r—:- - Frawwmrewpr i iehig CJ TS P S Sl Py S D ( GHiOES nx mue o  aCH
!Lmlmfmjmlﬂmhltmmmiﬂ = — — S U

(2% 28] WEH 4 % Aol A¥



DIN V 18599 ¢ 7/BH=#de 7 xAaz2x &

- £AE daEEL WG At FPNES BAD A wEs, AL 7]
e o] BN NxE Av)e TRaAg QuolE @ F, waads o
Azstel AR AFS S A2 A9

- | EXCEL Tool

Different commercial tool

[+

= for first experiences only

* free of charge

* applied technologies limited
* no further development

+ standard status 6/2005

Calculation core ibp18599kernel

* complex building modell

= all available technologies applied

« for integration in commercial tools only
» continuous update service garanteed to
cover revised standards and delete bugs

Commercial tool

+ profecional interfaces

* lime and cost efficient working
platform by using material, productand
default databases

* Teol for the consulting market

B

Fraunhofer ... .
Bauphyiik

29] DIN V 18599 7|9k Z 2 5he] shdt 273

Q ol& EFall swAIt ofd, ALteA w2 1xlUYA LTS AF BV R AF
AZE 7]E A& OE 7|5+ 58

— AEZAZELS DIN V 18599% 7|ulo g 3= Zzgao g AES 3y, 5

= AEo] Aol Fo= & 7|E AF5EY 5Y

A%z Witgh v,
Sl AR ASEE A2 3

(2) TRNSYS

_40_

7
kel Batgke® 27



+

N

9

Typel5-6

Inputs
* Weather data

= Parameters of PV-T
* Water Draw Profile

of temperature

Type50d

Volatility

coefficient

e
.

[
pu !’.n
TRNSYS18

Transient
Simulation

= Annual duration

L
5 =

Type6ia Type2d-4

Outputs & Analysis
» Electricity and heat production
e PV-T cells temperature
* Heal pump COP

!

[72% 30] TRNSYS =213 G4

Plot
\ -
Printer Units r——@;'_._
Building with airflow

Orientation

........

TN

9

- USER|

Radiation processor f Weather data
} |

——

Weekdays

| =

I

Occupancy Scheduls

Occupancy

=

Sky temperature

Psychrometric

B
Weekend
|
I — Tempa control
Typel65 Ventilation control E;:‘ memw
——— e L—'F] s Lusuos control Screensl contiol.
Day/Night Equip Schedule Equipment I
Y
3 -
Obscura control
[729 31] TRNSYS AlE#e]d Qe o]
180 - - - - a0 80,000 —#— Experiment_A
_ —o— FarmA_Exp —s— FarmA_Sim  seceeer Ambient _ —o— Sim_A_Simple
n‘E 150 Q g —m— Sim_A_Standard
—Ifhlzo % l‘.%' 60,000 [
g H :
E % £ E.,
2 2 £ 40000 [
2 z
g 20000 |
= 4 N
0 Lo : d —20 1 | \
21-Dec  22Dec  23-Dec  24-Dec  25Dec  26-Dec  27-Dec  28-Dec January Febriary March
Date
(a) (@)
PN
[2% 32] TRNSYS Al7te T4 Q [2¥ 33] TRNSYS €zt

Ay =

Wige A ds



O 1975d ©Bi¥E Alzd"le] §2Ql AlEHeld B OAAES Hskd

H = 2 A= U]%g
Wisconsin tstell A 7}t
O ASHRAE®] dg3tewls 7| duglgor A&t Jon, dAx 5di =
g2 T AA el A AR A

O "% %BE AEAE WA S, AR FHLR AT W WGl Fed
2, B2 mae] 2 go] gol

(3) EnergyPlus

: EnergyPlus ;
X eae Simulation Manager firLoop
Module

Module

Module
Shading \ 3 Zone Equip
Module \ Integrated Solution Manager /2 Module
s Surface Heat Air Heat Building
Daylighting I

Balance Balance _5'5’51:9"! 5 Plant Loop
Manager Manager Simulaton —’ Module
Window Glass

Meodule t

Manager
CTF

Condenser
‘ Loop Module
Calculation AirFlow Netwark

PV Module
Module Module

[2¥ 34] EnergyPlus X213 FA4 %=

S| 2] DOE—-2, BLAST, COMISe] AHE Tgsle] /MEd ==
A wA dAY A daElFS o] 8sty] 7]E Y =AM EGAGE A
2= o Fo] 7}

O AYFFYA FAALWS Huste] AR AAYS AWT £ Jom, AR, A
s, ZUE 7he] MmN Fo oluX AEFE AN
- & WA wjAE ECO28t RARHI AEAAS dolel TR At )
A
- R LCIER e
— 27}

715l =gl wep AR FeiArte] ks

=E|
T =
— 2AFd wE Al Y ds A AR AR

QO BE 1x2 F9409] 1o™, Open Source P2 o=z thekst AEH o]~ 3

_42_



— g NI RS AlEHoH EES HIEsHr] &9
o] Golgt Bere Aeln Y dolE ¥ Bl &
— OpenStudio plug—in, Sketch up plug—ins=
o] A M-S sk 7142 plug—ing A& 75
O =2 A3 LS S8 B2 AEE Aok st TRNSYSS vp7pA| = v
ARIL ol 44 g T2

~ AT oA Mo Aed /B AW opd 7 A W] Y@

LIS

)

- guiHor BaA T4 Ul
%

Aol sz W Az 4o 2olz} wa

@
B
(il
i
x
g

Adwt =@E= Aol ol £, f1e SuolAe] oix] B4
P s Alolel AlRAel BAL g B4 AEdelA

||\
ol
o
N
)
olr
ol

O FEehs A3 Ul o}y REF B AR4TAY 9 24 A
(e}

o] et Wolq AEAST AT AL

i,
k]
30,
oo

[72¥] 35] LBNL Energy Pluse [Z2¥] 36] LBNL Energy Pluse
QlE o] ~—1 QlE Ho] 2~ -2

(4) PHPP

_43_



Passive House verification Comparison between two variants

S ——

[2¥] 38] PHPP
Qe o] ~—-2

QO =Y PHI dAF4dA st sfr B 8-~ Z89d 7] A (Passive House
Planning Package)x= 244 F X =2 1:;M(TRANSYS, EnergyPlus)¥ ©d A
A AlEeold ZE

QO =d 2 fHo AE 392 dAFS Y3 AA = 2 dA 9 AdFS ¢
AUA AnFE Astelr] 938, ECO29 mE7FA & 1SO 137909 715 uwha}
2| A A (ExceDAE 7|Hke] 2 @)
— AFE71FL DIN V 18599 7|3 DIN 4108750 1 9 22 DIN F+AI

EN 7745 vy o= g

— Yo gHEAd Age A 712 EN ISO 69445 wE
— FZ Ao AEHEY L ddAT} BUIAY AR oox= du HEE 1Y

=

H A
- AYARFEE W 2D ARAN ZRIPE FEfe] 1S 10211-171F
of whe} Ay
— 359 Hx <il(installation thermal bridge) T3+ 2D EFALS 8317
U Folxl A E T YA 1

O U-value, &, & £ 2 &=, A8 F2 3 1249044 #8, 9454
QA8 At 5 oF 3001 e fAAER FAEM, ofAolE A9 17 H
o] HEl Aol 3tk 7] HolH = AlE
— 715 HolH @2 A9 FAVGSH HolHE 248

— &ta glo Syt 82719 7)FdolE ko] &
QO Design PHel= 2EE dlo]y Jeo] 7tast 2205 FA]

Q A AAA FAQ AzAAALG ] o] LA gHo] st

[

s

¢ =l
p‘L
k]
fol
fifo
2

- A4 -



ol lUA e 4 AFYold Zz1d

(4) IES—VE

Data Plot - ZEB - 2016-08-01 to 2017-01-01

Q d=olA e ol|A Aol
2O Fdl et &ds A

Borx
o m.lm
fu

>,

o

)
)
oS
e

rO

V)
=
)

[

1o
B

i

“

O TRl AME WACNARE AAMA BARA RmE 2 =
F e gel du, e Y wey, ARYe 2F 4 ABdolM

o

[
Ui

Q &4 ANEHolAe HAFow AgH ¢l ASHRAE Standard 1400 th3}e]
2009 7FA] Al zbElel A AsEAe, aul wolAq AN B AT A,
etAT A sol A ARSE I gtk tHEA S 4G A R

(5) eQUEST

_45_



Monthly Total Energy Consumption
(Comparison Report)

Eloctric Gonsumption (kvih)

[5la ]

[13 44] eQUEST A3}

JIE

O DOE-2 Zza@o]A Wizard 7]53 289 7]52 27pA7

DOE=-2.2 <1xl& °]&sted DOE—29] A& = dejuA 7|& L2 sl
wARelE e e A e ARy ZEafeR JjHE 2R

e

£

O EnergyPlus$} vpz7tA 2 F5 =2 o] go] 7bash}t Jughe tha go3

_46_



2.2.3. AJAAZ 37 B4
2.2.3.1. ZU AHGAAA 343 BA

(1) = A1 3%

O (U A AY) =] A|ZNUAAZE A&S 20189 oF 15x% ¥ 2= 3
AEo] ARom, o]F AZF 15.1%% Adste] 2023dd= 2018 ] <F 2
v Z=7F3E oF 30% A FEVF E Aow A

35

30
30
26
— 25 23
oFd 20
Kl 20 ¥
H 15
e 15
K0
< 10
5
0
2018 2019 2020 2021 2022 2023
a4

[Z28 45] =} Al2vAdFHE A 2 A8

O (72 719) 3 AZAUANEE B A F2 ANYA © R&D 7| #E
of e FEEm Qom, Fa JYgoRt RN, YN, ARAY, GSA
M, xrsA4 Fol 9

_47_



<% 8> T ARANUANFE A Fo FA7Y
7Y HdEAT ZEB &Mt
- 2009'd Chgst I FEd 7|22 HEIIO 56%2 ofHX| BZ FUE 7K MBOL{X| AlHIE
MgEL 1938
R 2R T
Ch2Arel 1939 - 2005d =L HXO HAS Spex FF
sEE - 2006 CHRIHAG A7t 319 M2 W10l Jtstt Kty SEFHL oF 3K 3teA £
- 20143 JRIAOIE O] H|0|M HIE(GSIQ)E *E!3+01 HEUHXLEY #H 7| 7S Zdstn Qon,
i eS| 1947 HE U4 28 01|L1X|°I Z|C] 70%7tX| REM| MAE MTHEHRIZ 328 5+ UAes 7IES AT Y
- W A=EZ BEMS X[l 158 25 1%% 8 =2 7| =% TY
- oYXC7|Y.AS HUS QI EJ|& 7|80 HEO|HX|LLol M|/ 2
Gs7ix 1969 of| L4 x| -CH Im 1Z2 9 tE7|& 7|8te| X 20X | M| 282 A (Three Zero
House)' 7H2
- 2013 Q1N S ATl AMCiS L FHHHA ‘ZAD JRUY MY
EATAY 1982 - AT OgYde eOA Bl SFFEHoE &g e Hetd HESE0|H, 1067tHK HEE 7|=0]
HELAS
(3) AZAYRA AFHE AF 3
QO AZANYAAEZE SZ=A7F Aldld 20179 1070 E7stH AZAUYAAHE
1= A+ 2020 1,000m" o)A FaAE=E Y3t AZAURHAF Q=0

O F-tEHA FEske], 20201 5097 (vQlS 4957, ERlF 147), 20214

1,1047 (M)A =

1,01774, Eol= 8774), 2022\ 1,266A(dH]e1Z 9414, &

Q1% 32571), 2023 1,909 (M| S15 1,3917, HF 5187) 5

O 52 dAEH X5 AAHH T S *4741 ﬁloﬂ*ﬂ A= vl
& F AAsheE E9Fo] o, dHlTs oW ElSE Wolop gt}
20243 39 71 AA 9AF 52827 F oF 79. 95%J 4,223710] ofH] Q150
oSS W AFES 1,059719] &3}

_48_



oft
Uk
ro,
o|\

r (
e

<} 9> ARNUAAEE AxE-&

Az =25 ol 3
2017 - 10 10
2018 4 29 33
2019 6 35 41
2020 14 495 509
2021 87 1,017 1,104
2022 325 941 1,266
2023 518 1,391 1,909
2024.3 105 305 410
| 1,059 4,223 5,282

QO AEE &5d ARAUAAEFE <= S AyHd FAELE AFE A=
o Aol 97.63%7F FAE& ©]9 9

12570 FA8 9 A5E dFe] 5157710102 A
A=

O ‘17d%H ZEB dTAE =Y olF ARUAAFE EAss v A5E
1.05971 & FALL 217(1.98%)°1™, © F 105 o F&sT78 21

(0.2%)*°l &3}
* ZEB 5% 9% @ YAHOE Hola £% 36% 8864, eAZAMA FAdFEFS
18% 6064t (&3 : AZRJdUAAFE A=33F 2024.01 7|5, Sty

2] F)

O Q% ow HE AFdFE Y 159 3.60%, 25+ 3.18%= 159 25+
S e ARANUAAFEL HAA oF 6.78%° 3, 55F°] 60.4%=2 7}
T we MEe AX

<3E 10> ARYAAFE s9-&=5E s d%
2oz VEIIES
52 =X H &
F78 F78 9 F78 F718 9
1 7 60 3 120 190 3.6
2 1 53 3 111 168 32
3 1 141 5 336 483 9.1
4 5 295 13 936 1,249 236
5 7 489 80 2,616 3,192 60.4
el 21 1,038 104 4,119 5,282 100.0

2.2.3.2. = 9] 2G-AIEH €7

M
i

_49_



(1) AA AN 5T

O 2050 ©asH AH FH FFe
5209 2ol '261d <
2 o] o AE (ZF*]:TechNavio, '22.08.)

=
to
fr
)
(@)
e
N
)
=
e
2
)
(@)
\]
xR
1o
Mir 19

— A AAHeR A58 Ay

a
AAGAIIA 5 2t ez 1EE A%

A

2
— ZF2H A Ao ddE 29\ 4259 3,000%F @] R A (AFG T AH
5 45%), F3-THd AFe 289 1 % b
5.7%)

O (HVAC A]2=8l) HVAC A|2=¥] A1&e 20164 715 oF 4800 @elo] A4 7=
oA 20191 8807 2efe) A FRE Ao, FF 20249717 o 1,570
Wogele 49% Aow Ay

5% A7dAom, 2019

°fF 78% 4 Ao

— HVAC A28l AJFEE 201656 20199744 oF
A o] F Az 12.3%4 A4Aste] 20243744 F7HH o
2 q5%

oo

18
16

15.7
14.1

14
o 11.7
ml
o 12
ol 10 83 9.1 94
Eil 7.7
or 6.3
< 48
#o I

2021

2016 2017 2018 2019 2020 2022 2023 2024
HE

o N 2 o O

[71%] 46] HVAC AI¢ |3 2 A%

Fom, AAFRIE o] 20240l oF 2
oz AgEH, 20199 o] oF 12.6%< AFT A

— 20194 71E A rEE 201693 FUS 1407 g ® Aol FAoR A
A3vkar &7 ojE$-u, 20199 °o]%F 2024Wd7HA oF 86% 717bol & AHE

_50_



2)

F

ufl

(et

ol

<+

2.5

2

1.5
1.5 bk 1.3 =
b

1
0.5

0

2016 2017 2018 2019 2020 2021 2022 2023

.
okg wbd A" AFE 20164 7] oF 2,100%F &

2l A 2
o] Aol A 2019 ¢F 2,800%F @9 AlFoz oF 389 Ao, T
202430 = oF 50709 &2 7FEE °F 81% FoijE Ao = HH
— Hd B AR AES 201995H 20249704 AR oF 12.7%% A
Aow A

50.7
50 45,4
0 37.7
289 298
30 26.3 28 28
21

20
10

0

2016 2017 2018 2019 2020 2021 2022 2023 2024

QO (Hdd A28) gadd A28 XL 20163 7|3 ¢F 1405 @84 2019
E

86% =7}stR oy, 201995 202437}
Zo| grjdow waue] F4dow o 199 44T Aow A
S|

W RAFES F 3292 ARAUAANFZE



3.5
31
3 e 2.7 28 2.8 2.8
T 25
un
gl 2
ar
é'r' 1.5
+
fo 1
0.5
(1]
2016 2017 2019 2020 2021 2022 2023 2024
HE
[2H 49] BYE A28l Agdst 2 A
Q (Nyux] #g] Alx®E) o= #e] Al~®l A2 2018 7] oF 579 2,240
Ty R A A AEH o R AFete] 20214d 7= 9F 729 6,000%F
g gt AIGS FAstdlon, &% 20270l = oF 1659 9,040%F & 4t

mzo) o] Ay

“
— 20213 7] A FEE 20184 div] oF 26% 7h7ko]l ekl e
T
AAE o 120% kol AT Aoz AW
18000.0 16590.4
16000.0
14158.2
14000.0
& 12147.2
&y 120000 10470.4
&l 10000.0 9121.1
i 7620.08061.8
3t 8000.0 - 6484.66771.2
{ 6000.0 '
o
4000.0
2000.0
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Ul

[2%] 50] oAl & Al

A= 9y

(A= 915 93D

Aol A 20243 <F 5,080%F

o

2 2} A)
el PR A

_52_

A%

w, 2027



— 20194 7l A1 RS 20164 ] °F 84% 7h7ko] AAFel 4,520W e
2 UEon, o] 2024d7bA] A7k oF 2.3%% st F 12% F7HA L
R AAZE Ao 54

48.2

50.8
452 46.7 46.3 A5.4
39.8

J".Jm 40
Ut 326
&l
30 | 545
ol
{ 20
o

10

0

2016 2017 2018 2019 2020 2021 2022 2023 2024
He

[2¥ 511 A& oy A A 2 A8

(2) AY 719 &

QO (HVAC A]2Hl) HVAC Al2="l A& Fo AA7]YO=ZE Johnson Controls
(o}d M=), Carrier(7] =), Daikin(¥ 1), Uponor(F&HE=) 5o &

<3 11> HVAC A~=8 A1F F2 7|4d

71U A /EEEE Z3 ZEB & dat
- 83 27 Integrated Design Associates 1=
- 15071 ol&2l =7t 4 2| Hojd TR
ofaE | CHYS AH|S By - &= 80| 22| Zhuhai Singyes Renewable
Johnson Controls = J|l& ATEQ 5 A P
(1885) - U= 7|5, AZEQ O, MH|AO CYB Energy R&D Building Z2HE0| Ao{sto] Azt
MA A0 RR2ol ZEEZQ HR Ol 4 X| AH| 33.4kWh/m22t A7t Of S k20|
HE BZ 24
- 5078 Of&e] HZ=AlE & 3974 0]&2 - 19944 0|2 REZES mtilst= d0jo| CHAX
Carri o= AT % ORel ME Eg £4 F
arrier (1915) - 1800] HW20M ZEHME FI - 0= J2IYE#|3|(USGBC)2| LEED® 2to|MA
- 157§ O] 4o EZHEof Eoj Hx g5
- 10071 Ol¥2| MZI|X| &7 - Zellar &3 W | AMEE AT /Y
Daiki dz - 39 23 0|42 rR&D FA HHZ oHX Z2HE AZ}
aan (1924) - 150743 O|4o 27tof HE - 3307} €Yo| 20174 ZEB Ready 93 S
- B2 A/S HE - 20174 zeB HAX} 52
- 5= AXQ| Bayer Eco Commercial Building
Unarior mge - Lok 2Ot AHE 2] Lighthouse, O|= = &A-H0 X H 20|
P (1918) - RE/S0MHE7E 267H= KA E& ATX|HAIE, B2E S0 SIS L(HAMK) &

Cropgt Z2HE Ao

_53_



O (dyAasst x=9) oduxasst =9 AN F8 AA7IYo =+ Signify
. o
(UE&=), Osram(=<), Acuity Brands(V]=7) 5°] S+
<3E 12> A g&3t =9 A F8 7Y
7143 Fx/2YeE zd ZEB T 81
- 7074 o|¥el =70l AUH
Signify HEzte - H2 Helol MEZ M3 - 1EkA J17| HAH HX|E Xgsts EU BE
(7+ Philips Lighting) (18971) - Ot 2ote] 22Y ME7Met MEY A | FMo| mat MEtx 7| JEof 7|0
X
- FHLtCH W ME B 2dE AT A
al - ML AV 2o ME 7Y &
Osram o= i o 2lHjo|M A=l o Z2[X|Q NX
(1919) - 0ot 89 g 2 OIS o) O AIAE £9
- 20|, S&, OIA|O} AFRA BHE
o2 - FAHYE dE W Qf ol=al #E ChFeh- O)= IPERS(lowa Public Employee’s
Acuity Brands 2001 HNEd 2R Retirement System) 3£ A0 LED
COOD . smeqof Mul2, CO[E 24, 10T R0F & Al2®Z MXSo] M 28 70% Za
AOEYE XM ZEEZQ &F 5
O (At WA AzE) Bt wd Azg Age] FR Agrldont

SunPower Corporation("]=), Yingli Solar(%
o), Solar Frontier K.K.(¥¥&) o]

4d AR /HEEE
SunPower o=
Corporatoin (1985)

- 5

Yingli Solar (1998)
e
Tesla (2003)
710
Issol NV (2006)
Solar Frontier K.K. U=
(2006)

- Cret 229

o] o
MR T

<3t

WA H1o see I U I
Tz @ 75074 ojAtel 7|2
o A% wg
Sofo|a)7}, 88, SF, OHAIOF 5 XA
[e]
s dse Denx BaueE se
FINA ABH MM BH 29

Chogt Heol MAS BQ

- BMAMSZ 2074 Ol&el X|Aret Rf2lAf

2R
Soth27t K8,
2R

=2 0/F JtX|et Y749 e
SA4IY 2R
FAE HEW FE &8
BIPV CIXt2I9] =&
Solaxess2to| TS
A EjE Tjde Meol
20194 7|&F 1are A
MEE8S AL

OFA[O}, 2F & XAt

=2 2ot
2x
LSt A8 /Y, 7|2, I7H0IM
o2ME 2
A HE SYLTAIERSD A E
29

a
o

T8 714

ZEB 3 ‘dat
- 2005 O|= O|= L{f 48+ 74 O 42

B ALY HX
0= FeA

2q

Mz 2H HE

o o Ex

frs e B2
odZ

S|AIRI kB E1t 104

), Tesla(m]=), Issol NV(&7]

FHE

e Ao

Qe 20MW 2o EfE

Uz 1=g 7|&g g8%
HHQ 77 eS| A oY

SR KT ZYA JYR
Treurenberg 22 Z2ZME %

b
|10

FUHRZ R
’

9| Balard and



Solar(2=#]21), Siemens(=<), Torresol Energy(~#2¢l) Zo] 9&

<E 14> HFd A28 A Fo 719

7148 fAxl/

nx
o
e
H
o
o3

ZEB 3 ‘dat

il

- 25T ZON MY gSlTiEEol MY
Bj2e Wi EYss AT olnt

gor=z[7to] =Xy
Abengoa Solar AHQ (1984) | - XAl oyt HIHQ

o B M B
- 20085 E 342710 £ 52
SS9l Horizon 2020 T2 10|

g_—r]_7HHI- ol o_i|}\L| iEXﬁE ‘zl\'do-oH7|%|

g2 4 -

- Ag wUel B WIS MAQL | - BIA ZE: 2030E7K| HAA Siemense] Mt
Siemens SY (1847 | JHol Cf FNE ZY 8Q gHer B0l HAEY Y
- AT|QIo| HTY Ef

¥g EHE 4771 5 - UK 28 ZEHEQ 19 32 FA AL
3771 Siemens 7|t

- T2 8 81 SotZEFoM S
MA z=2 FojHX|] HEEME
iAot/ Qo 23S & (Gemasolar

SUE)

Torresol Energy | AH|2l (2008)

QO (Y= #e] A" o qx] #eg] Al ~H
Siemens(=<%), Schneider Electric(3Z%
Resideo("]=1) S| U+

o] FQ AA7VIYozE BEMS A&
2~), HEMS A]%9] Panasonic(¥¥),

— BEMS Age 49 47 J1de) AY digel dol 79.092 4dd Y
A4

— Wb, HEMS A2 79 671 714 Al Ar&e] §el 42.1%%= BEMS A
Aol vl 2 Ho] = A

<3 156> oyA #eg Al=E F8 714
BEMS HEMS
Y8 ol () 7148 9 ()

Siemens (%) 929.0 Panasonic (¥) 316.6
Schneider Electric (£) 920.0 Resideo (D) 2329
Honeywell (0]) 879.4 Greenwave Systems (O) 104
Johnson Controls (Ol) 838.8 Uplight (B1) 128.9
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The Number of R&D Grants

Start Year of R&D Grants

(29 55] 229 R&D BREF AF

O 2000355 2022 Alolo] G (UK)S 71949 REFHo= 7M4 S 7EB
#dE R&D BEXHFE AY

Q "= (US), Al #7)dl, o] 714, 474, 384, 265749 A=< A

<HF 18> A= yA g #d AF7/HE(R&D) BE2FS A Yst= 29 1070 =7}

e ME =7t X g R&D EEF
United Kingdom 719
United States 714
Canada 474
Belgium 384
China 265
Japan 132
Germany 118
Norway 103
Switzerland 98
Sweden 82

O A7 A ABorE AU AQH 0 T AT AU} 31ACE A3
T_ﬂ-O X]_H_O X] _]

O %= Innovate UK7} 41371, 7o EC7} 3127, 9= ¥ % &8 #3 A
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<3} 19> A2 dux Ud #H AFNHRED) BREwS Adshs 49 107) A= AE

=
tE HS 7IeEI7|E e ME =7t X e R&D EEF
Natural Sciences and Engineering Research Council Canada 431
Innovate UK European United Kingdom 413
European Commission Belgium 312
Engineering and Physical Sciences Research Council United Kingdom 225
National Natural Science Foundation of China China 194
Directorate for Engineering United States 124
Japan Society for the Promotion of Science Japan 117
The Research Council of Norway Norway 103
Federal Ministry for Economic Affairs and Climate Action Germany 87
University Grants Committee China 64
QO 2000d5H 2022 Alold] ZEB #&d R&D HEwo tst Hit FAF Aas
nlar ge R ke A9 die] 22,897,770 2EtRE VP Be 398 A4
QO 2000Qd5-H 2022 Alolo] ZEB #d R&D HEwo tist Hit FAF Aas
HE g R FAgE A gl 22,897,770 2EkR MY B2 H94S A4

1>+)
< 20> A= Uz Wy #AA A NEH(R&D) BERFO i Ha AY FA(Ey)

A= s =7t XY= R&D EXF # I3 EXI (USD)
Japan 132 22,897,770.76
Belgium 384 3,387,815.35

New Zealand 14 2,182,718.21
Czechia 15 1,566,085.13
Norway 103 1,274,418.77

United Kingdom 719 1,256,160.29

United States 714 884,310.61
Sweden 82 699,569.26
France 15 690,734.27
Australia 23 542,017.91
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2.2.2.2. ¢ APAF #4

(1) =9 APAT &4

QO YA EAFo]A ~(Digital Science)ollA AFdeE £ ol
Dimensions.aiol =™ ARoUxdHE ¥ R&DY F4 H A+ &2 o
23 2S5 (Byoungsam Jin ¢, 2023)
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— Development of PEMD for nuclear coolant systems (UK)

— Autonomous 1inspection for responsive and sustainable nuclear fuel manufacture
(UK)

— SMNR Feasibility study—SAGD integration (Canada)

— Technology enabling zero—EPZ micro modular reactors (US)

O Az g, UA mEA 2 A Fxe] ASAEAT BAY AN AT
AMEe A ALg, TF AA P, AAMA Fx ALY F AR PR A4
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O dvA Qzelol=st Hx Az A% s, nF F2E AW AFH 4%,
A FA 24 N2Y T gl 2 10 e4FeAG L e A2
A2 9 A% Aol &S AL, g A9E A% A5 Ay HE Az ouy
of W w5 A% Adel 844 Y Adete Aol x
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— Development of the technology of multivibrator applications when carrying out
high—resolution seismic surveys (Japan)

— Seismic plus energy upgrading of masonry buildings using advanced materials

(EC)
— NEESR-II large—scale testing and micromechanical simulation of

ultralow—cycle fatigue cracking in steel structures (US)
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Temperature and aging performance of high—damping elastomers for seismic

isolation systems (Canada)

0 ZEBY §A 98 2 UF a3
J5, 58 ot @ mdee] S Fa 44 98t % S s BE o
T opopE ¥@

Turbulent flows over rough walls under the influence of streamwise pressure
gradients (UK)

Improvement of ultrahigh lift low—pressure turbine blade aerodynamic
performance based on evolutional optimization technique (Japan)

EAGER: A non—Boussinesq, non—incompressible framework for studying

atmospheric turbulence (US)

ZEBE 93 15 FAA 7l @ Y
a&Aola A& et FHA 7]E Adte] tigk theksk At BEofs thE
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2 Q7 B 5o ATt 23

F8 AT oA

Concentrated solar energy storage at ultra—high temperatures and solid—state
conversion (UK)

Energy harvesting in cities with transparent and highly efficient
window—integrated multijunction solar cells (EC)
Sustainable materials and manufacturing processes for the development of high
efficiency, flexible, all—Perovskite tandem photovoltaic modules with a low
CO2 footprint (EC)
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Engineered UK clays for production of low—carbon cements (UK)
Zero—carbon emission concrete (Norway)

Toward net—zero infrastructure: Fixing clay with clay (Sweden)

Cement—polymer composites from recycled polymers for construction (US)
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INSPIRE —Integrated sustainable production through innovative resource
efficiency (UK)

Ultralow—cost printed flexible sensors for disruptive IoT applications
(Canada)

Transition lab—scale production of energy storage devices (US)

ULTRA: Ultra—powerful cells for low—emission transport) (UK)

QA<D o @ &g A 2H

o
QO

A olgA], dellgA] A% B
AQ FE B AxE, 9 oluA A 2 As PA B
sk, ZEBE 91§ A& 7lsd oy %
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High—performance ultralow—carbon geopolymer heat battery for
thermochemical energy storage in net—zero buildings (UK)
Net—zero geothermal research for district infrastructure engineering (NetZero

GeoRDIE) (UK)

Thermal energy storage for dispatchable geothermal power (US)
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— Advanced design of geothermal heat pump systems (Canada)

Q ZEBe AF A=A AA
Q H&E AAtFste] thoksl =Wyl ZEBoA 9 & Folo] £HS &

O &3t a(Si0) & ARAE 283 3145 AHNAY] g, =94 ofa 4 3
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7} 3

— TESiC—SuperJ—Trench epitaxy for SiC superjunctions: technology enabling
low loss HVDC power electronics (UK)

— Basic research in wireless inductive power transfer (China)

— CAREER: SiC high—frequency high—voltage power converters with

partial—discharge mitigation and electromagnetic noise containment (US)

O AuA B4, 43 L 98 e
O uX A4, A% L AT #AY I FAE OHF

O ¥4 HHl 7=, 57 4, 31¢4
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2
zeae] g7 8d 45 e % 2% 54, ¥4 Aol vo]aR Wiy o
J %

2 owg, UER taz A7, 49 5714 97 A4 2E, 2% 947

— R&D to develop spray applications using a bespoke drone to improve the
operating efficacy of wind turbine technology (UK)

— Bionics research on the conversion mechanism of scorpion wind power for key
problems of ultralow wind—speed wind power generation (China)

— Electromechanical conversion for wind turbines (Canada)

0O 2449 Ax Fg= 9 =9 o
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- 104 -



7194, @ 3|2, A4 ©dd CMOS 2 A AL fZgAoAS f3t ofd =
1 E_S]— }\]/\Eﬂ 7H 1O 3¢
of % Fzol FUL
O M=z AAAH §le 4 dY A~ dre 7js A, 2%
A 9 B4 AY 247 9471% A7, Fo Y Ag H9aS 99w

A4 Bl AP LY

=]
=

o

=

i )
L
JE
>
[
juiti}

i
O

— Efficient design of ultralow power near—threshold digital processors (EC)

— Exploring memory and digital circuit boundaries for energy efficient hardware
(Canada)

— Ultralow voltage SRAM architecture—assisted circuitry and logic in memory
(Sweden)

Q A= Ao, ¥4 &4, #AA A=" R A= JIFHY(IeT) FAE £33 vgsd
o8& Toke A% dAuA mEAHA 2AAYH AA, AL R Vs el o
ATE HE
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2o A7 % A4 5o ATE TFY
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— Wireless devices for smart energy management systems (EC)

— NSF—-BSF: CNS Core: Small: Reliable and zero—power timekeepers for
intermittently powered computing devices via stochastic magnetic tunnel

junctions (US)
— Zero—power wireless sensor network for smart homes (Canada)
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— Development of carbon nanotube—embedded zeolite 13X/CaCl2 composite

adsorbents for waste heat—powered adsorption cooling systems (China)
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A novel instrument for probing near—field radiation and thermophotovoltaic

energy conversion in nanostructured and low bandgap materials (US)

ZEB 3 4% Al 71% 8% AuAE 9% Aw 24 2 &

AuA Ef, AN, B, AF A% A4 2 AP AMy AG 24 @ =
g2 s Ae BEw @

G5 s WA Je] BakEl A9l Eelseg F P e 5849 fa
A%, ABRF TE ARG A% ZHE A%, AR A8 OAY AR, 24T
29, 224% HE olol2A Am, A A FA4, selnd= AF F a0, §
A FALLE A% A4 T AT 9D g, A B4 B Ane UF
TR EAb W m, TEES W A2Y S0 AT X9

Highly efficient production of ultra—lightweight clay—aerogel materials and
their integrated composites for building insulation (EC)

VOC—free, highly flame—resistant hybridsil insulation coatings for
next—generation thermal insulation and energy efficiency (US)

Nanofiber aerogels—From a fundamental understanding of structure towards

transparent flexible insulation and functional hybrids (Switzerland)
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Greenhouse gas removal plus (GGR+): sustainable treescapes demonstrator
and decision tools (UK)
GCRF building capacity for sustainable interactions with marine ecosystems

for health, wellbeing, food, and livelihoods of coastal communities (UK)
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iFuelActive—Smart diesel fuel solutions for the low carbon transition (UK)
Development of a new forest monorail using potential energy (Japan)
Zero emission hauler (Sweden)

Havyard—Zero—emission ROPAX vessel (Norway)

A Fa AR TR AR E eF B ¥ 9 F8 oy a8, dsdA
7148 X33t thekst ZEB A Hofks} wHEFHo] 9S

Fa AZH AR B
7= MAd T4 ATE 2
T8 AT dA]
Development of a retrofittable dry low—emissions industrial gas turbine
combustion system for 100% hydrogen and natural gas blends (US)
Collaboration to develop manufacturing methods of electric microreactors for

clean hydrogen production (Canada)

Safe, low—cost hydrogen storage materials from NZ resources (New Zealand)

Q ZEBE 94 Al2" 9 OiA] A=
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Zero—emission supercritical carbon dioxide oxy—combustor development and
testing (US)

SCC—CIVIC-=PG Track A: Novel fuel—flexible combustion to enable
ultra—clean and efficient waste—to—renewable energy in changing climate
(US)

Full—field laser vibrometry for combustion diagnostics (Austria)
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— Compact hydro energy device (UK)
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— Wave—energy converter performance and cost optimization through novel

controls strategies (US)
— Development of micro water generator for household water pipes (Japan)
— Advanced modeling and simulation development of hydroelectric power

generators, including electronic excitation circuits (Canada)
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— Development, characterization, and study of the durability of flexible polymer
eco—composites based on milkweed fibers for the building envelope (Canada)

— DL: Systems analysis and fundamental control of bacterial processes in the

production of bio—concrete for construction purposes BioZEment 2.0

(Norway)
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AIR Option 1: Technology translation: Smart windows for the 1mproved
energy efficiency of buildings (US)
Lightweight switchable smart solutions for energy—saving large windows and
glass facades (Canada)

Advanced switchable glazing using different composite layers of

energy—efficient and sustainable material for zero—emission buildings (UK)

0 71E A8Y Az 2 X HH35

O
Q

duUA E&AS /Asta ZEBZ Ads7] Y3l 7|& AES T

~
i
=
52
2
N
|
i
>

o, 2PhE A, olUA el A,

— =
ERAz A, Qs BA D Sk, £9 F2 Bk A0 A1F g duR
O

Energy management system incorporating integrated retrofit decision model
(EMSIRDecMo) (UK)

Sustainable solutions for affordable retrofit of domestic buildings (EC)
Achieving nearly zero—energy buildings—A life—cycle assessment approach to
retrofitting existing buildings (Ireland)

Self—heating social housing—The zero carbon retrofit (UK)
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Ultralow energy green building based on renewable wood material (Slovakia)
Affordable zero—carbon construction (UK)

Low environmental impact building with timber and lime—based alternative
mass composites (EC)

Wood framed buildings of the future tools for near—zero—energy (Sweden)
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Increasing green retrofits and installation of renewable technologies by SMEs
through next—generation, cloud—based CAD/estimating tools to reduce UK
housing carbon emissions (UK)

Demonstration of an integrated renovation approach for energy efficiency at
the multibuilding scale (EC)

Envelope material system with low impact for zero energy buildings and

renovation (EC)
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Design and control of advanced building energy systems (Canada)

Hybrid air conditioning for net ZEB featuring heat pipe and ice storage
(Canada)

Digitalization of electrical power and energy systems operation (UK)

Advanced energy matching for ZEB in future smart hybrid networks (Finland)
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Robust technology combining both air filtration and purification with zero
chemicals used and zero residues produced (EC)
Thermochemical seasonal solar energy storage for building applications

(seasonal storage) (UK)
Heat and moisture exchangers for energy—efficient buildings: Fouling, frosting

and sorption (Canada)
Heat recovery ventilation for IEQ in inner city dwelling (Canada)
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