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o — J1E 2EH (2016.12.) £X0H2018.7.)
T (BAU) U= = HiEY BAU CHH| UAE T HiEY BAU CHH]|
#=2) HEE (A=) U=E
M 481.0 424.6 11.7% 382.4 20.5%
HE 197.2 161.4 18.1% 132.7 32.7%
3 105.2 79.3 24.6% 74.4 29.3%
WIS Z4E |55 20.7 19.7 4.8% 19.0 8.2%
H7|E 15.5 11.9 23.0% 11.0 28.9%
=& 7|Ef 21.0 17.4 17.3% 15.7 25.3%
SHE 5 10.3 10.3 0.0% 7.2 30.5%
(e UFY)
N - 23.7
et (333.2)* - 64.5 T eE— (42.2%)
Assct g - 34.1°
EAIAA/CCUS - - 28.2 - - 10.3 -
MEELSH - - 221
4.5%
2LE S - - 95.9 11.3% - 16.2
7|1E IUEH 631.9 25.7% 574.3 32.5%
A 850.8 536.0 37.0% 536.0 37.0%
HIT: 1. MEHR 2 HY S 2H(333.280HE )2 H 7| 3! O ALS 0| Wh2t 2 HiZS 20| TEE|0] SR AWE, 2. MEHR S 22 03 THONE B, X1 2E

22 °20'd NDC METNEK] 2,




2017L—=| 1% O] &t

% 1070 S A= NDC H| W

oLElA H =&

F

NDC = =723 7|0{(Nationally Determined Contribution)
guz | USRS | =mgy | szes | smes =mx) IMM LULUCF
S 9,839 Hef: 2005 2030 - 60~— 65% Pal=Rores Pab=Rtre=)
o|= 5,270 Ao 2005 2025 - 26~— 28% =Xt el
sEAY 3,544 Ao 1990 2030 - 40% =xst =A™
olr 2,467 e 2005 2030 - 33~ 35% It ots g elg
2{ Alo} 1,693 HCHE 1990 2030 - 25~- 30% = els Zot
Y= 1,205 Ao 2013 2030 - 26% mat el
=2/ 799 Zrjst 1990 2030 - 40% =Fs F=FE
o|zt 672 BAU - 2030 - 4%(- 12%) Z3t g a2
Abclotatof 635 i : 03 |BOHEECOE azes | umws
BAU - 2030 - 37% st RSO S,
st (23._6l 1990 2030 +83%
B 201TAGHGBIEZ = | %7 2005 2030 - 4%
709 HILE COzeq)
2013 2030 - 23%
FHLECE 573 HChEf 2005 2030 - 30% el Eaely
I IMM = ZHAEHHALIZ (ZEEY| “= 2| Z+="); LULUCF = EX|0|&, EX|0|& H3} 5! %O*(EE”,:.HQ “ArlzZ207),
EX:NDC=2tZ5. (2018). NDC M ZE Global Carbon

HolETH HEXE (6 24 E).

$12H(’18.4.18 7|&); 2017'A O| ASIEFA HYZEZF = Le Quéré et al. (2018).
Budget 2018. Earth System Science Data, 10(4), 2141-2194.; ot= 2AMTIIA HEE ==
SMA2F 2050 H|MS =5tCtH 32|72

H 22|23, (2019). E7|X gt
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o 100
~e- i S U= (SHHE)
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Q N ™ © > Q A~V ™ © Se) Q
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EEW=2MTAZEHEME. (2018). 2018 F7t 2ATIA QIHIER| HM, ME: 2AHTIATEHEME.

2010~2016 2A7IA HIEZ = 2AMTIA TS HEME. (2018). 2018 27t 2ATIA QIEZ| HIM. ME: 2AUTIAZ S HME.

2017~2018 2A7IA HIEZ ZEX| = SUHE 22|/, (2019). 7| M EtA LFF2E 2050 HIM S =SICH F3|7|FHAEH EE Xtz (6 8 24 ).
=ZH| 7| FH3t 2451 2 H = Climate Action Tracker. (2018). Country Assessments 2018. Ecofys and NewClimate Institute.
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ZX: IPCC. (2018). Global Warming of 1.5 °C—an IPCC special report on the impacts of global warming of 1.5 °C above pre-industrial levels.
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* High-Level Commission on Carbon Prices. (2017). Report of
the High-Level Commission on Carbon Prices. Washington, DC:
World Bank.

ZEX: World Bank. (2019). State and Trend’s of Carbon
Pricing 2019. Washington, DC: World Bank.

Minimal
price range
needed by
2020 to be
consistent
with <
achieving
the Paris
Agreement
temperature
target.

= 130 — Poland carbon tax Sweden carbon tax
8" Ukraine carbon tax switzerland carbon tax_5
5 Chongging pilot ETS Liechtenstein carbon tax;
3, 120 — Shenzhen pilot ETS Finland carbon ta
§ Fujian pilot ETS France carbon tax
E— Tianjin pilot ETS Norway carbon tax
g Estonia carbon tax Iceland carbon tax:,
g n Mexico carbon tax Denmark carbon taxj
Japan carbon tax BC carbon tax
Guangdong pilot ETS
100 — Singapore carbon tax
Hubei pilot ETS
Shanghai pilot ETS
RGGI
90 — Chile carbon tax
tvia carbon tax
olombia carbon tax
(-80—--- e ] oL i wvitzerland ETS .
Saitama ETS
rgentina carbon tax
70 — Beijing pilot ETS
Portugal carbon tax
Canada federal fuel charge
60 — Newfoundland and Labrador carbon tax
Prince Edward Island carbon tax
California CaT
Québec CaT
50 — Spain carbon tax
New Zealand ETS
SSlovenia carbon tax
ST R PR A HE A VS A _— o -
Alberta CCIR
30— | UK carbon price floor
20 —
10 —
0
| | | | | | | | | | | I | | | |
0 500 1,000 1,500 2,000 2500 3,000 3,500 4,000 4,500 5,000 5500 6,000 6500 7,000 7,50C
Emissions covered (MtCO_e)
M ETs M Carbon tax



HE stA HOIREE/ HIO| A=/ Jh
XE/EIYE S o MEt o
1% = 1% X /ERQE i Yo,
2% 1%

Mt

00
14

0%

2017"5 —?—E‘ _l'El- I7_'|% Hr:;&:/
HE B0 X| YEfE

4%
A H|ZFH|= :

X /e
(=7} %| B 0f|{ x| 2H|ZF =183.15 Mtoe) 1%
EX: IEA. (2019). World Energy Balances 2019. Paris, France: IEA Publications.




7|Et -

7%
EO[LAXI

5%

20173 R

= 330

Mo
oo
x

Soiet

1%

et A=
K| HEHE

AH|2

S

(=7} 2| S H|L{X| 2H|ZF=233.9 Mtoe)

EX: o HX[ZH ST, (2018). 2018 X[ SAIH L. S4k: OHX|FH S TP,

0|

oL X|
1%

6%

7he

2l
o

OHI

o

7|E}
1%

40
re
rm

1%

T A|7HA
1%



[t 7|2 2EM(2016. 12.)

oF

20304 =7t

O ¥ © o o O m O O << 0 N
© Mo AN S ~ S S S © X o
N NN — M n n on < - O O O
2212 |«
ol o ~ 1 elefvlx]| |o 4
% B .OI_J [32] Mmljo|jo |- o ﬂ_“_
My
X TR T O] WM YU Z o ol
o RORO X OB |- O R M oaln & O OF g Ki o
D KK Rig a2 pE w2y nw | °
~ ~ H < O N~ o8 o |F N KRR OH 3 mo o
K =8 = o KW — = I — T oo ka =l R
~ o T F._o H_._ an N —~ 0|0l H R wur_ zu 60
R TR Pl AR TONCE = e =| (H b
R owmwaed R Moo Y2 S E = | M
i = - - X —_ —
® Mmoo = o mE W Rl B ol
ohl [0 =g al oS T S = K |no N ﬁo = |5 K rl ujo
Kir o M 20 RN =g < K| I ohu =
— =i o w0 ofl | = = =~ K = o I Hu s =
o | ™ R Kr [ 5 N — < ~N = = Kir Kk
> C R 2! 007 D33 2 |5
o ¥ /Ay s KI &R T = o il
i B It = o2 30|33 o — = . 5 o =
&l | o RO il -2 o X5 = O Ho K S = Kl =
3 N z M & W R A S | [ A
g = = ol oo M < .__.__.u K oo g
To =l ol o < RN o o 1ol N
wl® & o B R | R] R E
#r | g = = T o O H sr| o =
L %) = Hr
nd | N = o |9 3 =
ey =1 oH ~ = r- O O o s %0 -
Z ﬂ - ok Q ar (M b == i H
= o =< =1 g N o |0 H | R | ol
ol | &= Ulo 30 . ol Al w0 —|H|= = o
= o) = < ol & = o |= | a
OF Ao %o <0 K 3 0 D22 =7 lwr o
g | o0 N = o - KIl= (o Hﬂo o b T
[ - o %0 T |52 30 (R %0
Zo [ o Jlo = il < I Q|0 (T Ki
o LR E T o o | 5 [uo |2 | < M
ROIRL gy u py R = |59 | o | ok | oh Z
S lom K 70 =S _...._|m I MK N |7k | oF o
OHl f 40 R | o = = Mo Q|8 [Ho|Ho [Ho =
& H K 5 & Ho| = | = [Ho |Ho | o by
@ 8
= gl | e gz
< S
n n
1 10 © o %0 =l [2] 2 |8 |2|e]||
o
al
S
) LH @
&l OF S
) = = =
_"(n\ o = [ ol
o] H < — ) ol e
i N0 = S = ol uIT
= = =0 3 oK =1 = | NO b
nO i o 5 ol i o bt el KL
= R io o N 3 Q | xo
= ufo Jlo =3 g = Kir n = =
B z 20 AT = Rof 1o el [THE
ok KH =0 = o 0 il I TR P <l [0
b —_ HI = =] all
I+ B K e 5l K Zi| uwo |M|gr| (|0
= N I = ° T K — =l | M=
K H MH o | M
a1 o = o 3 = | x okl -y o (K b4 2] M E
<0 A0 o I RO u- |0 - ..N b7l H NI = ud | o
- il Oy = 3 | || &7 |z |58 |7 |3 K
Rm i Kir o o Kl=o| |X]| B |7 op | | = |8 | o
T T = o lo ~ ] S |Y |o
D R R ol =) Nz || K|S ok (oo |~ | =
o K Kl = i of [ o] 2 [Zo|ro|kr |« |cd [
xl ! N z0 Rl KE|E] o] & |=|do R R KF|F




of =8 HHAE 2 S0|HX| 28|

ON O

ma Y
0% I
1zt MO

ES A == EIEH AE| = K| 21XM|7] SHEL7| ZTHENDC |2°CHLC}
(20153 M|A| 0| X| M Z(net- | F=X[(24Tt | XS HE2
Hi) zero) &M (2°C SH ALIEZ[R | X723t
eush AlLt2|2el | 7]F) OrE =3
2030 &% AlLtE|e 7|1F)
SN (ofFH 7|2 dE (A 7[E2HE 9 |E 7|2 2HE 2 2030471 | 2030E 77K
2] 1% 1.5~2.1% Ms70M; | 3% ds7HM,; BAU CHH]| BAU CHH]|
S0, 2020~30E 7t X] 2020~25ENX| A= | X S0fHX]| ESEV ([ PN
MEHE HA =8+ 6% =&, 15% &2 Z;
M Z0[HX]|(near M Z0{[LHX[(near (NDC CHH]
zero energy) 24; | zero energy) &4; 9.6% HzZt).
747172t JtE7171F Z=E (7] | 7FH 7| 71e =E 7|7
ZEH|7 Ol X[== oA HHXIEE 0HE 2%
HUHX[=z=2 1.5% 24t k&t
O 1% 2FA | (—2030E 71K (—2030E7tX]|
2015 CHH| 2015 CHH|
Z| Z0i[LH X[ 13% Z| Z0[LHX] 20%
=) HE)

ZX: Elmar, K., Christoph, B., Takeshi, K., Michael, J., Michaja, P., Miodrag, S., . .. Ottmar, E. (2018). Short term policies to keep the
door open for Paris climate goals. Environmental Research Letters, 13(7),074022.

11



= F22 UX| 2% U=

o
=

i
O
met

AN A=2S2 o|LX| 20| X[F EC} 72| 40% a2 &= A7| WZ.

XIZ5FE{ 2040 AtO|0f| & Z1= HHZEO| 60% S7I5tHEtE = =22 Z0[UHX| AH|ZH2 57

SHX| g2 =+

UZ. 2040

A|ZAH| £ | Lhy:

ATME  |. 2040917HK] A SE OfLAT Y ARl 1/4 0[4L,

K
r

x =
7|-='? =X

d
=8
2

040E7HX| = &= oL B ExHZES| 20% 014

o 2040E7MX| FRINUEY= HE FE OHUX 2 HHZ 1/4 01, HMA HE B2

o JEJISEZ 00{ZIo Bt 2E2 204097HX] 2812 FOHE £ /U 3.

. RIZRE| 20404 AO[0f 0K B2 43% BH 4 91, 200042 X|T7HFI| 38% &
M 7bs, MTIR 202047HK], S E AR 20307HK] RE MSASS HRoHxLY oz e
. ZR4TORE |7 28 SAGIEND B3 H) S), HHE 7S o1 U B39 T A5 KO

ofl 1% =Y
. FQATIOZE THE 00j7 U HOER, HAE AS o] Y B o| £ Y5 MO it ra2

L

. XIZHFE 20403 AtO[0f] OLHX| 2ES 43% &Y = A=0, 2000 RE X|F7HK= AHX] 220] 25% WM =Y

22| 12%.

oluix 28 | FAl:
SIS ESH |, AEASUIIENS D0 i A2 olLIX| Hop|E U 2870 e wel Hij Y =
ASHset |. 720 S0k 0 MH| L 7|7|(H7] SIEHD, oflof2i S)0f chst oflL{X| 287|E 0| |
AShs M9 | AEXH Y folA:
+HE |, 2zeNmEs

T0 U Ayt
. 71250 0 8u|- 770l et K| M5 B 2 oK SE0 1 R84 A,
M7 AH/CIRO|, SR, AR, Z2IRf0IA| o S48t HE 18 U oIS

. A 7|t.'_* HM(QUBM HefNE ZEet o 23 HE 5)2 A2 H A0t =Xt S &,

8 RUMOZ AH|XS0| D2 & JHH7|7|E ME5t &1E ol X|dS71M SAt(deep energy re
= 3t

* AR AILF2|2(New Policies Scenario)2t H| @ gt Of| L4 X| HZt2F, CHAIZ NDCsE 1 2{UCtn o|slstH =,

ZX: International Energy Agency. (2018). Energy Efficiency 2018: Analysis and Outlooks to 2040. Paris, France: IEA Publications.
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A HHEZ M |oflX| ZZ: BAU ChH| E: -45%; £ dirtat of| L X]);
ExHZFBAU Of |- 15~- 58% Xt IX]: - 75%; HME U= 45 H(DR): - 40~- 80% (7tHE, 9 &);
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Lucon, 0., Urge-Vorsatz, D., -+, & Vilarifio, M. V. (2014). Buildings. In IPCC (Ed.), Climate change 2014: Mitigation of climate change working group I/l contribution to the fifth assessment report of the 16
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I[EA-ETP: B2DS A[Lt2|22] CO,
=2 N4 =8 7| =& (RTS Chd|)

B2DS X2 Ch
RTS/EA CHH] M 22k b8

GT CO,

(=58 2020 2025 2030
(2085) 2014 | 2020 | 2025
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a X S0HX =R 7|7|/2H]| &
F71|=2t7F welet 37tX] 7|2 S A 0| w

1 37|€ 8 S|EH I (air-source heat pump space heating/cooling)
a.  ASHPs= PSS I8 Rt HI|ofL{X| =Lt 2-48Ho| H ZF3ict.

=
B S719] 220 w2t o] = JAX|2H CHIH ASHPs= 7|20t oL X| 2=20] ECt.

C.  ASHPE= thetab urs SAof foe = J0{ N, MHHES 2= HIE0| EHE 5= UM ®7|2H| 7
2| 5HC
2 FQ2te|et ZBHEl MI| 247|(electric water heaters and demand response)
a. M7| 247|= DR X|A|0f CHBH 2SIE 7|7 Lt EO|HL ZoEM FHSHA CHSE &+~ UL
DR X|AOf BtSE &= A= =2 XH0| E|H HEF2| L CHE Y /0| EICHEE 27|= H3d £
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. 92| HI|247| AT Kets HMo| HMsH HI|sto| AT HB 4 ULt

3. HNZ0|uX| Z1=xZ(zero-net energy buildings)

a. ZNEs= S8 7|&0| WEtd EAIZtAQF HAH0| 2gfots AL HE M=ot 7|&3 55|
=+ UL
b. HIE, 28, 2472 BiE AT (Ml E T S5 Al) St 22 CLHE T2 o|F WE0f| ZNEs 2

=]
= JHO| MI|SHE O ZoHA FelokA & 5= UL,

ZX: Deason, J., Wei, M., Leventis, G., Smith, S., & Schwartz, L. (2018). Electrification of buildings and industry in the United States:
Drivers, barriers, prospects, and policy approaches. Berkeley, CA: Ernest Orlando Lawrence Berkeley National Laboratory.
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ZEKM: IEA. (2019). Perspectives for the Clean Energy Transition: The Critical Role of Buildings. Paris, France: IEA Publications.
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Induction A
(Frigidaire)

oleiM A

(Frigidaire)

2.8 kw

5.3
86.2%
3.6 kW
9.8
85.2%

Induction B (GE)

2.5 kw

5.8
86.8%
3.7kw
9.3
86.1%

Induction C
(Samsung)

QIE{M C
(Samsung)

2.3 kW

6.4
85.3%
3.3kw
11.6
83.0%

Resistance
Ceramic
(Whirlpool)

Resistance
Ceramic
(Whirlpool)

1.2 kW

18.8
70.3%
2.5kw
17.8
75.5%

Resistance Coil
(Frigidaire)

Resistance
Coil
(Frigidaire)

1.5 kw

11.5
72.3%
2.4 kW
15.5
79.3%

Gas Burner
(Samsung)

7t B

(Samsung)
9.5 kBtu
(2F2.78 kw/h)
14.1

30.6%

17 kBtu/h
18.6

31.9%

R. (2019). Residential Cooktop Performance and Energy Comparison Studly. Oakland, CA: Frontier Energy.
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m12lb water heatup M5 |b water heatup
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Ioose fill insulation

Glasswool

foam insulation

Rock mineral wool

board insulation

Foam

Sheeps wool

A

Polyester

.

30

31

32







800000 ¢
H.::,:::uuu

[ 555 i d
g

5350099
33333




(]

=

2

i)
SIGA®

(]

~

2

m
SIGA®

‘ - « HI2 & Ri ol =22 it
+ Sicrall Hlo|Z 23 AERI8 WA N g4 MEZ Rissano| F&& ¥ &

« Sicrallg ZEE L0l /IXIAZIZE - Sicrall 2 BRI X2 Z7|7
24E ee YsgE

«Eo|z EEAERE MHE
« 7|ZLL FE0| 47|X| et Sicrallg E0|
DA selE

=8 osm

o Rissan& 0124

=

- Rissangl &EHE 10| Zofl HEHE %
&350 71Z 47X fA 2

B

% Ba
- 0f2] &2l Rissan 6022 HH 2EF
ot W slol 2olxtErE

43

=

Airtight feed-through through
the moisture barrier foil.
Air-tight sleeves.

The selfad)

38 | wwwkaiser-elektro.de

718

For air-tight conduit and
cable feed-through.
Multiple air-tight sleeves ECON®.

Cable and condhuit sleeve ECON® (o 1

40 | wwwikaiser-lektro.de
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A solution that sits comfortably with everyone. Schéck

Let Schock take the strain.

|
Iulu m - pal

2o &0| wHMLt2Ct.

“Balkon in Flammen": Ganz deut-
lich tritt hier eine Warmebriicke zu
Tage. Bei diesem Altbau wurden
Geschossdecke und Balkonplatte
aus einem Stiick gegossen. Das ist
heute verboten, denn dadurch
wird die Umwelt und nicht das
Haus beheizt.
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Low-E Goating Performance

EXTERIOR INTERIOR
A Low-E Coating:
Al vsv:C:fe:;ths | \Transmits or reflects

selected wavelengths

Long Wavelength: Short Wavelength: #
Infrared radiation Visible light passes
(heat) reflected through glazing i

Daytime or In Hot Climates:
Heat gain to structure Long Wavelength:
is reduced Infrared radiation
(heat) reflected

SWISSPACER

| glasfaserverstarkter

| Kunststoff Trockenmittel

IGU: Nighttime or In Cold Climates:

Multipane glazing R—» Heat loss from structure gasdichte
with sealed gap is reduced | Hightech-Folie
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100%

solar radiation - lp:ﬂhalc:-llgrly

film material

~ eﬁ“l protection by

g-value reduction to 0.12

Improvement
of U-value
(insulation) up to

31%”

reduced
cold radiation

e
fol
i
N
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se sz dsiserign [ Aas|$3h|
Wolf CWL-300 Excellent | v &

CERTIFIED 2|7|
COMPONENT

Passive House Institute

L
=

Q DA|HEIRA ARA(PHI) QIEHZE

.,

PHI Q3|8 nur 84%
(78m*/h A< 88%)

ZYYX| Z2|5(E] LhE

Connection 4/0 L

Hio|mA 7|5 LiE

H7|4H 0.26 Wh/m?
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Paul Novus 300

Y32 93% (PHI)

HIlojL x| 2H]
0.24 Wh/m?®
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Dantherm Cc2
3|48 93% (PHI
H7|o K| AH| 2
0.37 Wh/m?

69

TITTT Yy

Schlafen

+=== Temperaturverlauf
Wand und freeAir

T7—"" freeAir 100
U3+ 87% (PHI)
H7|0AX|AH|ZEF 0.26 W

.
-
*

71

DL 50 WH2
U3+ 83% (PHI)
7|0 X| 2HIZF 0.31 Wh/m?
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A3l 4

- O0)2 0|4 X|A(Department of Energy, DOE)= ZE& 0L
AAg|4 Hl X|2| 80~90%= Tk 412 AAEICkD ?Jg%:.r. 0|2 &

DRAIN WATER HEAT RECOVERY A & 1 of 350084 kwhof SiE/Stta 8. (DOE, 2012)

- DOE= "0| OflX|2| & H[E0] &|=THs3Ht" 1 2.

- gty o= T -0

I H X Lhel LHERO)| 0|0 3EH A
2 AC} (TN EEIRA0ME T}

P2 IROIER] 28] 22

0z rir
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e Cold Water e Hot Water e Cold Water e Hot Water

s Pre-Heated Water ~ essmms Drain Water e Pre-Heated Water e Drain Water
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40°C

100

Shower Drain ECOshower
- approx. 54 % energy savings

/8




© @ ®

combination: combination
oiler boiler

combination
oiler

7

hot water

‘i hot water

— -~ o
cold water cold water cold water
[teks wer system sewer system sewer system

81 82

Shower Collector ECOshower
- approx. 43% energy savings

==

Heat Transfer Happens Here

11 1 1 11

Cool shower water

< exits to drain

Hot shower
water goes in

Double Wall

Warmed fresh
water comes out

Cold fresh
! water goes in
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REUSE YOUR HOT WASTE)

Thermal Power Performance Potential

Grey water supply, filtered, e.g 40°C

Transfer Medium supply, e.g. 8°C
V 7%

e

ISR/ 1/ VY

Transfer Medium out, at 23°C

Grey water out, at 25°C

86
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Warm shower
water goes to the

Cool shower
drain (35-40°C)

drain water
exits to the
sewer
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SeparettVILLA

Model 9000 Art nr 1095 M Feels like home

With the Villa 9000, the standard for environment friendly
tolets has been set higher than ever Interms of design. stability,
omfort and use, it is the equal of a modem WC m every way
‘The builiein, -speed fan expels odours and condensation from
the toilet and bathroom quietly Extras bath

fan can not be used. The venting duct can be rum straight through
an outer wall. The Iilla 9000 can be installed in both warm and
cold locations, and will wark perfectly well imespective of the
soom temperature. 1t can be placed according to your needs and
fastened to the wal o floor. The Tila 9000 is supplied
complete for simple installation, with a venting pipe (075 mm)
1o 20 through a wall and a 2-mefre long (032 mm) urine waste
hose. Connect the Filla 9000 to a Separett Ejektortank.
would like to collect the urine and use it as an environmer
frienly fertilizer

+

B Concealing view screen

B Unlimited number of users.

B Works in any emperature

B Can be connected to existing venting pipe.
B Low power consumption

= Disposal / composting etc.

B Need both venting pipe and urine drainage
B Container or waste bag need to be replaced
W Bio drain cleancr should be used,

reducing the risk of blockages in sewage.

91

The Separett Villais supplied with
Child sea, vent pipe 40cm O75mm vent gid,indoor vent fashing,
‘connector ppe 907, cow, 3 salid waste contaners, 2 s,
10 compostable bags, 2m white hose for win 032mm,
silicon sealant compound, mounting srew, nsect nets

Accessories available for purchase
Vent pipe arta 1020, Containes art 1
Compostable bags artns 1127. Bio. f

Separert® VILLA

Model 9010 Art.nr 1067  For battery and solar power

For houses that do not have aceess to a 230V power supply,
the Villa model is available with a 12V fan. The fan
(25W, 210mA) s highly suitable for battery/solar power.
Operating time using a 12V, 100Ah battery is about

2 weeks Exira bathroom fan can not be wed

Apart from the 12V fan including a battery cable and a
power adapter 1230V, the 9010, 9210 s identical o the
Villa 9000, 1t i also supplied complete for simple
installation with a venting pipe to run through a wall.
 2-metre long hose for wrine waste. Se -+ and - or Villa 9000

Separett’ CHILD SEAT

Artar 1101 M Stable and easy to clean

in all Separeit Villa. It also

Separett Child seat with
a dvisior I '

solid is included as standard 0w

urin separating toilets.

g

Installation Separett Villa

Installation o
“There are o temperatare range restictions for rooms where the Villi 1o be installed

“The toilts will funcion in both warm and cold locations. 1t must be possble {0 onte

the urne olet and to mownt a venting pipe. Accese o 230V, 110V or 12V is oz
necescary depending on model

Ventilation ™

Venting throngh the wall or oof illa 9000, 9020, 9220 with 230V or 110V fan can be nstalled

snitableside of the house. For ilka 9020, 9210 with 12V fan recommended mx. 2pe of 90° bends
according to alternative 1,2 or 3. I there isalready  venting pipe fiom a pre-existing toilet
Al with

Urine Outlet

can be obtaned from yous local Envisonmentl Protecton, Publc Health and

Bulding depment:
Handling of end product o-3
Separation of uine allows the emprying frequency A

reduced o a fifth Do you want to avoid the storage time Y%

read mor about Roslagscompostand Burn L

B) Phace it in a suitable
ocation outdoors

A some sl ot th i on with
slight opening, which allows the
ol o vent

Alt2) Roslagscor

it latrine compost Roslagskomposten can
the waste composts diseetly including the
Separett Compostable beg.

B HReplacethe ©) Let stand
ntainer. for 6 months.

Pt the id over the This process
& inactivates human

that

container and use the
sliding surfaces to
remove the container

Alt 3) Burn

from the tolet. omposted or buried,
With Buunnyou doint need to i order to decompore
‘compost. Your waste bums, uly.
Teaving only ashes including the bag

D) After the storage period

Compost content in a ordinary
compost, garden compost pilo of
leaves or digging down with
Separett Compostable bag.

2
Decls concening the wost suitable and
approved alermative can be obianed fromt
(s vour local Environmental Protecton.
L

Public Health and Buiding departmers.
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93 94
oliofz PEE
Table 1 Energy density
Source Joules per cubic meter
Solar 0.0000015
Geothermal 0.05
Wind at 10 mph (5m/s) 7
Tidal water 0.5-50
Human 1,000
Qil 45,000,000,000
Gasoline 10,000,000,000
Automobile occupied (5800 1bs) 40,000,000
Automobile unoccupied (5000 Ibs) 40,000,000
Natural gas 40,000,000 —_—
Fat (food) 30,000,000 —_—
_ ‘ m— HEAHUYH
Lay onPBiadIe ‘ 2{308 rA th;:;tarr\]son Zfﬂsner Dennsm:srof Pre4va e_zt Ene(; OSourcis in ;ng (zfggﬁu} es- (‘\., w’/. Oopedia.co.kr = HEXHYU7IH
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buffer storage heating circuit
b

***** ®

back-up heater

1| HP \PE

heat meter

°

l
3

heat sources '
ground and
water _@_‘ ;
PR
I hot water
DHW storage
o HP
- Y,.. oy—

heat source

outside air :

[3

\_/

(=

I cold water

97

EASY WIFI CONTROL THERMAV. | @)

oy THERMA v g st e e sch o A 0 b smrgors

THERMAYV. SPLIT

Luft/Wasser Wéarmepumpe
mit Niedrig-GWP Kaltemittel R32

Air/Water Heatpump
with low GWPrefrigerant R32 SkW / 7kW / 9kw

air to water = DIN EN 14511
brine to water O DIN EN 255
. = water to water
5
P EE— LA RRR R RY o h R
o
o
(8]
3 (LR i C Anr R
2 HH L LRt L AR AR
1 HHHHHHHHHHH —r-—HHHH AR HRRRRRRR g
22%
o LU T ROy i i i

*brine to water hp using drinking water pipeline as heat source
Figure 7: Coefficients of performance (COPs) of the evaluated heat pumps displaying the heat sources and the underlying certification
standard

98

IGARTH

50.000
heat pumps
sold across
EUROPE
since 1992.
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Passive House Verification

2% + O o= 5
ZZHIEMH X (TFA) 225.6 m?
QI 705.7 m?

! : ) = 0™ 63.5 m?
pRr——— LE| HA™ 473 m?

Street: :49-1, Pangyo-ro 209beon-gil, Bundang-gu SUBEL ] £am, LHATYGUIIUN U Syamyil, YUlGHUgU
Postcode/City: : 13473 Seongnam-si Postcode/City: {03022 Jongno-gu
Province/Country: : Gyeonggi-do KR-Korea, Republic of Province/Country:; Seoul KR-Korea, Republic of
Energy consultancy: [Pil-Ryul Lee Certification:
Street: 1224, 5ga-gil, Jongno-gu Street:
Postcode/City: 03022 Jongno-gu Postcode/City:
Province/Country: 'Seoul KR-Korea, Republic of Province/Country:
Year of construction: 2015 Interior temperature winter [*C]: 20.0 Interior temp. summer [°Cl:
No. of dwelling units: 1 Intemal heat gains (IHG) heating case [W/m®: 2.3 IHG cooling case [W/n"
No. of occupants: 3.1 Specific capacity [Wh/K per m? TFA]: 60 Mechanical cooling: {
Specific building characteristics with reference to the treated floor area
—— Alternative
Treated floor area m?* 225.6 Criteria
Space heating Heating demand kWh/(m?a) 10 B 15
es
Heating load W/m? 10 < - y
Space cooling Cooling & dehum. demand kWh/(m?a) 11 < 18
H es
Cooling load Wim? 7 < - y
Frequency of overheating (> 25 °C) % - < - o
Frequency of excessively high humidity (> 12 g/kg) % < 10 yes
Airtightness. Pressurization test result ngy 1/h 0.3 < 0.6 yes
Non-renewable Primary Energy (PE) PE demand KWh/(m%a) 66 s - -
PER demand kWh/(ma) 58 < 60 60
Primary Energy Generation of renewable yes
Renewable (PER) energy (in relation to projected kWh/(m?a) 44 > - -
building footprint area)
Tot
Aaaatsectity yield afr the invrie, absalute 307 7753 540 Jwns
Related to projected building footprint area 23.1 21.2 44 (LT —
CO2-equivalent emissions according to 1-CO2 factors GEMIS (Germany) 192.0 176.0 367.9 kga —
PEdactor according to 1-PE factors (on-renewable) PHI Certfication 0.00 0.00 0.00 0.00 0.00 0.0 0.00 Wi e I I } P I I I H A F 01 !1 ’ I 71 * B
-o-Total —-System 1 System 2 —+System 3 -=-System 4 System 5 L E h o
800 12
. ormme = . A @ PHw/ . .
Mg 22 (OHIE) | 2018 ¥RFE PH7|ZE T PH AlF| E@ PHw/HP | B3 PHw/CU
700 DWHR
1
QI PURISO | 9/ PURS 260 | 2/ PURS 260 | 2/ PURS 260 | 2l PURS 260
- /D/D\ _ % X2 EPS 100 | ¥-X| EPS 200 L ' o ‘ o | o | o
o chd =4 Bih XPS 100 Wizt XPS 200 x| PUR 250 Xl PUR300 | XIEPUR300 | XIZPUR300 | Xl PUR300
—_ o
= o 08 g - - HISH XPS 200 Hiek XPS 200 HIEH XPS 200 S XPS 200 HIEE XPS 200
13 500
8 2 " .
£ / N g P T THE ATy =TT
= dm =A
£ w 0o B Hdm MEm
= & - = o = I I = =
= D/ o \3\ = #5xA  |pvcas o)z gof| PVCEE 2001 | BAUEQAS 3 | MALSRAS 3 | INLSRAS 3 | INLEIPAS 3 | HADEeA8 3
e ? e i i 2ha C3ia e
s \/’\\ T .. 5 = =2l Er2l 145 ¥3 |32 185 ¥5 |3R2 145 ¥5 582 nds ¥a |5R2 1d5 ¥
£
< 5 = = = =
200 weF =2 e olf S2ole |HE off Safelt (WE olf Safele |HE off satele
— \\
02 = - = o = - - - = - =
100 2zxd B ez THA|ESIRAE 2 | TIAIHSIRAR 2 | TA|ESIRAR 2 | TfA|EsIRAS 2 | IiA|HsleA8 2
I - e N 12 =A 3/h 2/h 0.6/h 0.34/h 0.34/h 0.34/h 0.34/h
Jan Mar Apr May Jun Jul Aug Sep. Oct Nov Dec
7| =A 71 ZR el 75% && HRV 84% &8 ERV 84% &8 ERV 84% &8 ERV 84% &8 ERV 84% &8 ERV
SEALE| BC|Al JEA | SEAME] BGIAl JFA [SEAME| BCAl JEA
pesdu | Jlamgel | 2Hy slawge)| THE THEIK |BUE SUAIA BYH BUUIL | g HH=gy

El-:,l_ IA|ESIA PV

abrlE HH| | oo LRSI o7 L ME7I | olofA LRSI | ol LS| | ool LS | ol D AST| | oo L EEST|

MetH X|[20MA 103.3 m?, MX|HE 36.8 m? FERNTPe T 54% ARIE 22l

- za| wa Jhasix| Itagix] Jtagix] Itz Ihagix] ole x| QleER|
*EII%%', 5.75 kW,, 17F of| & 22k 5840 kWh/a

B sus EES LED LED LED LED

on
—
m
o
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Ztn PH CHAF 02] =7

2AE0

o)

| 88
L x|+t Hlw

Hiﬂ;ﬂ 13.6 52.0 15.2 10.2 10.2 10.2 10.0
ggo__ﬂ;n 223 205 17.9 10.8 10.8 10.8 135
gzﬂgn 1.0 1.0 1.0 1.0 96 133 15.0
5:‘;10_-:1';}” 0.6 06 0.4 0.4 0.4 0.4 0.4
i-—*g‘;"';x' 0 5.2 35 35 35 35 45
7*30__:1;1' 6.4 10.7 85 85 85 9.7 10.6
"Eg;"l;;lxl 17 17 17 17 17 14 14
ﬁf:;lig 155.6 1017 58.2 46.1 447 493 55.4

of| L X| @ 312F kWh/(m?2a)

crolpiigt

250

200

150

100

50

72 |

<32 1> BHEPH CHA 0f2] T7H2| SEH AABULXIS

Z2|of|AX| 278

L EEEE:
ol 2 7
—ZBojUIxIe AR
B EEET
ol x| 2 P

R 7

]
$\\x @\\Q
X X
N
/\S’f/ Y
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ZHa PH CHAt 0§ T2
5|Z0IL{X| Q7 1

A@E,}qgg) (ot | 2018 ;EF% PHIIE ok PH A E*g' \AF;':IRw/ ga :FI;I w/ | ma cPl;' w/
E:ﬁgﬁ%‘l 109.6 52.2 173 12,9 12.9 9.0 56
3%{2?;‘1 9.4 1.4 8.4 6.3 6.3 6.3 8.8
E;gﬁ%{ 13.2 13.2 13.2 13.2 1.9 6.4 52
E; Ig%g 54 54 52 5.2 5.2 6.6 6.6
aea| 17 17 17 17 17 0.0 0.0

EFRHAE oI X| Q7 E kWh/(m?a)

250

200

150

100

50

B

IS0 x |2

ZE|0|HX|271E

ESCERNEEST
2|0l x| 272
=S 4T o
240L{x|27E
g0l x| e

HTERILTE
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Thm PH CHAF 042] =740 254 x|
Q7SI x| 41 2H(PER) H| 12

*1%1_1.;‘_15%) (ot 2018:?—.*% PH7IZ |E@ PH AR ﬁ._'g'.\;:Rw/ *._*_FI'.:L-I w/ ﬁ._fi'.(l:’: w/
L PER 180.0 79.6 19.7 14.2 14.2 1.0 6.2
44 PER 18.1 21.8 15.9 121 12.1 121 16.9
24 PER 23.2 23.2 23.2 21.8 19.5 8.0 6.3
7| PER 7.0 7.0 6.8 6.8 6.8 8.6 8.5
7tA PER 3.0 3.0 3.0 3.0 3.0 0.0 0.0
PER 2313 134.6 68.6 57.9 55.6 39.7 37.9

109

<%l 3> i PH CHA 0{2] =Z42| 25 xjMI7Ls1XI0|

X7 2H(PER) H| 1

it PH CHA 02] =71 8
StM AR 1KLL X|(PE)Q 12 H|

NEEE OF 20BHHR| o1 oy py x| BEPHW | BRPHW | B PHw/
LHk PE 123.1 63.0 22.8 17.8 17.8 24.7 15.5
1k PE 259 31.4 23.2 17.4 17.4 17.4 24.0
2% PE 14.6 14.6 14.6 14.6 13.1 17.6 14.2
H7| PE 14.7 14.7 14.4 14.4 14.4 18.2 18.2
7tA PE 19 19 19 1.9 19 0.0 0.0

PE 180.2 125.6 76.9 66.1 64.6 77.9 71.9
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tol

300 _st7|oj4x|Q ek =

vd

oty PH CjAF CiQ! XAOICIe| £
TN | H Al C}Ol A X4 M - © = - o
A F) C Y = e
— o L= - o e - J\IA|..9.Q-||_x|O__I.I.EI=H u!
HE RERS Ot ys 2 Efet 2ala 87| slemz P = =2 o ot o
S W X2 EPSI00 | X EPSI00 9';?;‘;553258 94 X2 EPS100 | ©I% X% EPS100 | 2[4 X[ EPS 100 N2 E2 O = o cros otaln &t N I
ool =7 HIEE XPS 100 ulet XPS 100 H15 XPe 200 bkt XPS 100 bket XPS 100 HtEt XPS 100 £ 33 2 chd B3|+ &) S|EH= 2
- SR o, U | gm0, 28 0 A | 230, 0, U A | gm0, 98, 0 A | 250 5, 08 A | 920, 81 08 4 Lhabol| L%
un =3 anz ans ans @ns R 2nz °°__LJ 12 136 76.1 75.7 98.7 136 101.2
o - LA ESIRAR 35 R - = - -
s =AU PVCHE 0|5 R2| ML 25 PVCEE 0|Z R2| | PVCEEOIZ R2| | PVCHE 0|5 R2| | PVCEE OlE R2| LHubol| L X|Q
Hadsde °°°_-:la1, ' 223 19.9 227 19.8 223 20.0
et =2 s
PP wdwse | missesse | gwdse | wwsue serwse verwse BRAUNR L o 1.0 1.0 1.0 133 1.0
o
71y =A 3/h 3/h 3/h 3/h 3/h 0.34 /h THOLX|Q
< 0.6 0.6 0.4 0.4 0.4 0.4
| =A 7| "Rl gl 27| R glg 7| R elg 84% &8 ERV | &z gl 27| &x 22 ek
L2 aH| Ihatielay Ihawelal Ihaticlay Py slemz Aty i--*7|°__:1';|F7‘|4°+ 00 00 0.0 35 0.0 00
o
= - ZraoxI2 54 49 4.9 8.7 3.8 5.2
WEHS AN | Ao YHET | ool s | Aol LmEIl | ool | oo mEsIl | ool LAl 2 : : : - : -
Fsl vl4 EXIEET:)
dal the B '2'1,.3, ' 17 17 17 17 17 17
za| Ihazix| Ihazix| Ihazix| Ihazix| Itz Ihasix| hd
Alx Al £ (5
E sus sus sus sus s wns A }°?-J! 1 154.6 114.2 116.4 143.8 155.1 1395
X7y
Io Al C}ol o) Hi Al
<38 b B2 K Y 2201l 82 Bl Zha PH CHAL Chel =74 Oictel 8
=X
X|Q+g Hlw - = O L-= - (=)
x2|oHX| Q7
350 — = I:
L EREEET [==-C xl_._xo-l |__-le QAZF H|
xHE

250 _esojuxioer MEBEOM s 2 e usi2 8| | sEmE 7Y

I'

FojHx|2E
S

0%

ol X7

LTI R Lol
200 xoan:T"%’ 109.7 73.6 733 97.4 102.0 97.8

r

150

ez

EHHEE ol X7 kWh/(m?a)

Sooe 9.4 9.0 96 9.4 9.4 81
0 24330
=TS
xaoar 132 132 13.2 13.2 68 132
50
M7|1z|1B0
o AP 4.4 4.4 42 42 42 42
7tAz|1 B0 17 17 17 17 .
PEER 17
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PH CHAF ctel =71 ojcte| xi

MItS1X}

ol X|+1ZH(PER) H|i2

H|
350 JhAz|S0|L{x|
x‘|7|"|:"01IL'|7<|o—_rlEF
© 300 22| B0 X2
E TP AT
S 250 SRRt
~
nio
T+ 200
of
5 150
5
2 100
&l
'_
2 50
0
<3l 3> g PH Ci4 thed Z=Zi0iCte| XYl 7Fs 1Al L X|
232KPER) H| 1t
350 Lht PER LHel PER
24 PER 7| PER
7 300 ZtA PER
E
S 250
4
o
T 200
of
5 150
5
110
2 100
[5
¥ 50
0

MEEEOR gz 2 tot gaih e | SlEEE 7
LHE PER 180.1 117.0 116.5 158.7 173.8 159.3
44 PER 18.1 17.4 18.4 17.8 18.1 155
24 PER 23.2 23.2 23.2 23.2 85 23.2
H7| PER 57 57 55 55 55 55
7t~ PER 3.0 3.0 3.0 3.0 3.0 3.0
il%ﬂ;xlg 230.1 166.3 166.6 208.2 208.9 206.5
118
nty PH CHAF EFA XA OfC}e| §}
- = —r —
Mo 1K} X| 22 (PE) H]|
MEES O 45 e oy | geswr| | ssEm oy
Lk PE 123.2 82.7 823 12.8 280.5 109.8
Lk PE 259 24.6 26.3 25.8 25.9 223
25 PE 14.6 14.6 14.6 14.6 18.8 14.6
M7| PE 12.0 12.0 1.6 1.6 1.6 1.6
7tA PE 1.9 1.9 19 1.9 19 1.9
Hs o_—:,'_:-lxlg 177.6 135.8 136.7 166.7 338.7 160.2
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