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3. ZEB2} Active System
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Cost-effective Zero-Energy Buildings (ZEBs)

Zero-Energy Buildings
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® Grid ConnectionO|
- Grid connectionO| ¢10] ZEB EtA3H= He & A|A9] o]
L{ 2| generation &= storage 7| &2= ZAA|A0|R| &t

- Off-site ZEBX= 11245}{Of 2t



Cost-effective Zero-Energy Buildings (ZEBs)

Zero-Energy Buildings-Z2]

® Net zero site energy
@ Net zero source energy
® Net zero energy costs

® Net zero energy emissions

Rf. ) P. Torcellini, S. Pless, and M. Deru, Zero Energy Buildings:
A Critical Look at the Definition, National Renewable Energy Laboratory



Cost-effective Zero-Energy Buildings (ZEBs)

Zero-Energy Buildings-Z42

® Net zero site energy : CHAIZAE = AFO|EO|A 2
TE| = 2|A5Ho| 0|1 R|S AHAl (A site ZEB produces at least as
much energy as it uses in a year, when accounted for at the site. )

® Net zero source energy : Of|L{ 2| AifF A A (ALO] E0j|
M /A4t MY = 1210 R]) 7} AFO| EO||AM HZHO| 22 &
L&|&= | R|S Al4AF (A source ZEB produces at least as much
energy as it uses in a year, when accounted for at the source.
Source energy refers to the primary energy used to generate and
deliver the energy to the site. To calculate a building’s total source

energy, imported and exported energy is multiplied by the
appropriate site-to-source conversion multipliers.)



Cost-effective Zero-Energy Buildings (ZEBs)

Zero-Energy Buildings-Z42

® Net zero energy costs : 70| R|H|E2 (0f|L1 R
Mihnt (oL R|AR)A|£0] SLUsH] ZtAo 2 A2

7} £|0{OF et (In a cost ZEB, the amount of money the utility

pays the building owner for the energy the building exports to
the grid is at least equal to the amount the owner pays the utility
for the energy services and energy used over the year.)

® Net zero energy emissions : net-zero emissions
building 2L7tA S BHMA|7|= grid energy sourceS
AEst= Of|LA[0]] 2fot HiS 2SS HAHAIZ = UE
emissions-free renewable energyS 446l|OF ©F, (A net-
zero emissions building produces at least as much emissions-free

renewable energy as it uses from emissions-producing energy
sources.)




Cost-effective Zero-Energy Buildings (ZEBs)

Key-point of ZEB

o LMafjAlof|L{ 2] M8 2MaAM (Ranking of renewable energy
sources in order of preferred application)

- Of| A HofM ol HC|ARIS Soll MutAQl oA |23
z|23lstal O] F Soll 24 F5HE 2|43 Of=2] BhE, Heakds
Al S z|As)et Zd. (Minimize overall energy demand or
environmental impact by encouraging energy-efficient
building designs and reducing transportation and
conversion losses.)

- 4= Mol=7] S2tof| 71-&35Hof g, (Will be available over
the lifetime of the building.)

- 20| A2 = U0{0F o, 2F= C}E ZEBO|= HE It
Mo| =2 71.(Are widely available and have high
replication potential for future ZEBs.




Cost-effective Zero-Energy Buildings (ZEBs)

Key-point of ZEB
o MAJMHO|LAR| HE MM

10O | L

Option ZEB supply-side options Examples
0 Reduce site energy use Day-lighting, high-efficiency
through low-energy HVAC equipment, natural
building technologies ventilation, evaporative
cooling, etc.
On-Site Options
1 Use renewable energy PV, solar hot water, and wind

sources available within the  located on the building.
building’s footprint

2 Use renewable energy PV, solar hot water, low-

sources available at the site Impact hydro, and wind
located on-site, but not on

the building.



Cost-effective Zero-Energy Buildings (ZEBs)

Key-point of ZEB
® AMZJAHO||LA] 2 ML A]

MO T L

Option ZEB supply-side options Examples
Off-Site Options
3  Use renewable energy Biomass, wood pellets,
sources available off site to ethanol, or biodiesel that can
generate energy on site be imported from off site, or

waste streams from on-site
processes that can be used
on-site to generate electricity

and heat.
4 Purchase off-site renewable  Utility-based wind, PV,
energy sources emissions credits, or other

“green” purchasing options.
Hydroelectric is sometimes
considered.
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Renewable Energy = Solar Energy = PV?

Ef S vs. EHSEAILHE

Rf.) &54 E(2016), |7 == 0| 25429 2Id, MOr0|Y



= Afat A |

QL0 B12YHAC| YWHE RS % HE

AHES 719 27612 A= S Ef 1 RUCH
(F7|= HE ol A X))

= €

O L Rl e s Y A
H217}t =lX| =t . Off A Ef 31 QUCHIXF off LA X,
g2 2T gz )

12| H71E ZHoll 247
ol A= X} 0| A X))

r-
1XFOf| L K| &hat 27 Of| L K| EHAH

ATHE MY AT} l f

EReUny e



ENFS T or E{YEA|LH

=
EfE2 vs. EfTEAI

1>

Edl
=]

3

"\

|, 22 EfRLIX] Of= 20| S}
il

L/

v

@’Z Y U

@2 Q% 012

I'ia*xdi?_llﬁ Ef EHYE 24710l M= Ef ol L x| 2]
= 2= 2780t 40-50% HEIEHR 22+
Hoka 2= QICk <CHL IS RS ol ofl L4 X]>

1XFOIILAX] ket 2%} o LA K| Zh



ENZollLi 2] 2] etA|

EfFOLA| 2t H,20f= e AlZHA2t 2/l
ENUOL X2t O|LX| 29 AlZ2, 1Y Sofl= 19 LHLHE BN LK} Bl X| 2= 2PH6| SH LK
UCE =2 EfY0|A K|S RS &7 | Holl 7|2 ABsH= 20|22 X|S56| YHs|C

s

Q

&

O &0l 2=
ZESYHE0|

2R

Aot &4 i g

otF S0 M= B X7 M2 2 2ol 71, 28, 289 2|0 U X7t 25622 el ef o
X2 2~0tHo2 A|IZEA|7|= EYo| 2R

¥ N *
@
4
v

S




ENZollLi 2] 2] etA|

Ef 2ol 2|2t MHT200= 2 A2t 2E

i

O HOlME Ef Yol L x| SXE0[2t e & = = FEO|L

AlERE Hes AU,

AE = o5 ’te HE

IS Soll R0 L7 HE A0 HE, 288 2B[HUAT 2557 | 20 HE L EfeS

&

HUXIEAZEMNZEERIIS

F"‘T

@

» A
¥




Sz EE ZAE0| |ict

Eff ko]l 2| +ESS2| AA|d




OIAX| ZRIPIOR OLIX| Mz S2IRIEH XY 7Hs Ofix]
0||I.:|Z|7~a‘|2f ECI'E 0“'.:'1'1‘“2 § 2 225101 OLIX) 2 40| ks, B AEOIAE of

x| 2ot EiF6] HAR 20 fuiX] M2 SH2 8=

\ 297} B2 TS T 7KSE olUXISl FAE} | 1)
N 2 XES ORI SASTH R opian
. ()Hl;1;l|€§;§2¥fzij§i Cﬂﬂl:i;ll]ﬂhjﬁ{ ?ﬁ;ﬂﬂf \ EE?ﬁEZéﬂi?JiLE}HmWHHHHE??E?$§
= =] o HLL 5
& Edsle A2 27t S
= AHALS. TA |
« E% O'H L‘|Z| oLt 2T Lo oot a e .

o H==oe SHAEHZR o yojenas

-m“mq;"mmj

Xz
T HS oL K]
r (Ol X| &)
E J
FEOETET te,
Al
gm0l
gggg TERAE=EE
f W
e B
Z=50E HEHUXIR? &8D QUct
B NSOy
#go|nggar|yy
HYROILI X, SB 52
g2 :
DEEC| W]

nEEDETT
| DE89FWD) |

| * gaa) i 2ot Eciel
e T E



ZEB2} Active system




ZEB2} Active system
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Ref. luftungstechnik, Univ.-Prof. Dr.-ing. Gerhard Hausladen, 1999



ZEB2} Active system

Passive House 7|&-LdtE 5}

The required ventilation rate for heating or cooling is calculated from the following:

<o
dysup = (6)
Pxcy 18, 1A —%up

where: gysue is the volume flow rate of supply air in m>.s™

P is the thermal load in W

p is the density of air in kg.m™

cp is the thermal capacity of air in J.kg " K

Gs104 is the temperature of the room air in °C

Bsup is the temperature of the supply air in °C
&718] €& (Cp) = 1.005kJ/(kgk) = 0.279 Wh/(kgK)
27|19] 2E (P) = 1.204 kg/m3
Y 2LOM 2t 57| 718 2= (© alDA) = 52T
Fustet7|Z2|0M sekle 25 (0SUP) = 17T

Ref. ) Ventilation for non-residential buildings - Performance requirements for ventilation

and room-conditioning systems, EUROPEAN STANDARD NORME EUROPEENNE
EUROPAISCHE NORM



ZEB2} Active system

Passive House 7|&-LIdtE 5}

The required ventilation rate for heating or cooling is calculated from the following:

D

pxe, I9.q.1[).-\ ‘9SUP1

dysup = (6)

where: gysue  is the volume flow rate of supply air in m>.s™

L is the thermal load in W

p is the density of air in kg.m™

Co is the thermal capacity of air in J.kg"' K™
Ba10a is the temperature of the room air in °C
Bsup is the temperature of the supply air in °C

P(L4eh)/mi = (Vp/V) - AG - Cp - p= 1m/mi-h x 35K x 0.279Wh/(kgK) x
1.204kg/m =11.757 W/nmi

of
P(

£ HA| ZEH0|A LL0| WRE HHOR B HMH|HHo| o 85%0|0 2
CHEYHA) /m = 11.757 W/m x 0.85=9,9935 W/m = 10 W/m

Ref. Ventilation for non-residential buildings - Performance requiremepts for ventilation and room-
conditioning systems, EUROPEAN STANDARD NORME EUROPEENNE EUROPAISCHE NORM



ZEB2} Active system

Passive House 7|&-LdtE 5}

o DjA|S 5124 SO 0] 71 7|20l QRS ASHOI 57| A AHO| 24| (5
|40l AFSEIRIE & BHEEIE BrE 20l Lhyf A ARI0| HR 9= ) & oin)

® A5 E7| A ARS 10| 24310| 0|8 TH5SH 2|40 B7IB ABHORM 2 2
3.

® Diof 2420 HAA0| 10 W/m’ Of3H7HEIH, O] 0l OB EIE Lhef AIARIS T 0y
=2 gige on

o 7Z2 70| Li Q7L Q0| B7|o| A71HS S5 01201 W £ YU

N
=
o
N
<
u[n
1>

o ISRl HUAIAH GO 2IS RIS 242 OILHA| ALEZt
ALt EESH 0|28t O| M2 I O] ' A|ARIO| Z2L261A] §TH= A

e |

o ZAWAO = MA|E 32AL| AA[H2 15.0 kWh/m’ year 0| A 7+ z[A.

Ref. ONORM B 8110-6,MeinNormenPaket 30.06.2015 110080-1 2014 11 15, Wirtschaftskammer Tirol LI Bau,



ZEB2} Active system

Passive House 7|&-tH4 55t & Z2|4
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Ref. PHI 2009, Passive house institute online



ZEB2} Active system

Passive House 7|&-LHat251 & ZA| /A

® The Passive House heating demand criterion of 15 kWh/(mz2yr)
typically relates to a heating load of 10W/m? in Central European
climates.

® However, it is only supposed to serve as a rough benchmark which
may vary with different climatic conditions: in Stockholm a house with
a heating load of 10W/m2 may use more like 20kWh/(m2yr); in Rome it

might be as low as 10kWh/(m>yr).

® The Passive House criteria allow buildings to go by either
criterion - the 15 kWh/(m2yr) heat demand OR the 10W/m?
heating load.

Ref. https://passipedia.org/basics/the_passive _house -_definition
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ZEB &= A|A&l-ventilation system

Ventilation with Heat Pump

» Options of night bypass cooling, heating/cooling via heat pump are

available

EA (Exhaust air)
Heat from the indoor aur (both sensible
and latent) is recovered by the Lossnay

OA (Outdoor air) Core and ventad cutside by the =
Fresh, outdoor-air in a quantty  axhaust fan. "
required for ventilation is drawn e
(- B in by the supply fan ¢/
‘) N -
supply air extract air exhau
to bedroom from bathroom J
r
Heat recovery unit e * * --
- (Lossnay Core) .
(- ‘) Temperature and humidity are
supply air extract air ;:C;?d"?:: mgtna:?e suppty.o
to living room from kitchen \ F. o
L o
o .
Maintenance cover 2
.
Ll: Air filter .
0 Prevents clogs in P
supply airl |  air-to-air ! | N the Lossnay Core, .
hegter heat exchanger | ° ) DX Heat :x changer
coils ] D Cools of heats the drawn
in outdoor-air.

optional: subsoil heat exchanger

http://passivehouse.com.au/page/ventilation---heat-energy-

recovery

2 The exhaust fan
& High efficiency filters (Option)
= The supply fan

SA (Supply air)

The processed, fresh
outdoor-air is vented
to the indoor 1ooms,

RA (Return air)
The exhaust
fan draws in
comtaminated
indoor-air.



ZEB 3XA|2&- YUCAO

YUCAO : Your Uniform Conditioned Air Configuration
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ZEB 3RA|A&l- YUCAO
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ZEB 3=A|2H- ecocute
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ZEB 3= A|A%- Smart Breeze-MITSUI HOME

® Smart Breeze-MITSUI HOME
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ZEB &R A|AEL- Aero Tech-Mitsubish
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