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- Net Zero Site Energy: 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: 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.

- Net Zero Energy Costs: 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
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and energy used over the year.

- Net Zero Energy Emissions: A net-zero emissions
building produces at least as much emissions-free
renewable energy as it uses from emissions-
producing energy sources.
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[ 1] ZEB Renewable Energy Supply Option Hierarchy

Number ‘ ZEB Supply Side Option
0 Reduce site energy use through low energy building
technologies
Off-Site Supply Option
1 Use renewable energy sources available within the
building’s footprint
2 Use renewable energy sources available at the site
Off-Site Supply Option
3 Use renewable energy sources available off site to
generate energy on site
4 Purchase off-site renewable energy sources
0|2{5t MRHAOILX] AtEO]| [ FES Marszal et al.[2]
2 AxdouX] 2 SN2 BX URIE 7[Ee2 s O
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[AFE! 1] Overview of possible renewable supply options
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1. Generation on

buildings footprint

(Transportation of sources needed - biomass...)

IV. Off-site generation
(investment in off-site technologies - windmil..)

V. Off-site supply
(purchase of green” energy - .green power"...)
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[AFZEI 2] Site Boundary of Energy Transfer

LEGEND

ON-SITE w— Electricity
RENEWABLE ENERGY = Heating Energy
P == Cooling Energy

—Fuels

ivi
DELIVERED ENERGY . ENERGY USE
(Renewable & BUILDING NEEDS
Non-Renewable)
1 BUILDING SYSTEMS Cooling
! Ventilation
! Energy use DHW
! and production Lighting
! Plug Loads
EXPORTED ENERGY  * T Process

System losses

(Renewable) ! and conversions

I
I
1
I
I
I
I
I

—

U — Heating I
I
I
I
I
I
I
I
I
I

FEALMME M20f|HX| AZ=S e, 4, 22 =

Y, 87| Sofl thsto] 75 & dHiHe= i =2 ol

X| 45 - 047|M, of4X|2| 2|ofi= ChX| L Ee= 212 X[o)|
M EARE AT MOHR| . =BG - £ W= HREEE
oltn QIXIEH M 2 7|S82T HAIK, A, A
X OlahetA S22 SIYU=S0| SEE HelE e ol d
ZH0flM BPIEOIIM HMAISH CHEaF Z+2 CHO|0{ S &8st
== ADsk glon, F71Hoz Hig sl thet AE
T ZQsICHn g5t QT

[AFEI 3] Site Boundary of Energy Transfer
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renewable

Clear boundaries ...for the
where primary overarching
energy and CO2 primary energy and
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Use less fossil
fuels but
efficient
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[AFE! 4] Example of cost-optimal analysis
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[AFZI 5] Concept of Korea ZEB
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[AFZ! 6] Goal of ILFI's LBC
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[AFZ! 7] Goal of USGBC
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[AFZI 8] Goal of BCA Green Mark

Generation >
Consumption

Consumption >
Generation

Min. 60%
energy savings

2005 levels

Renewable Energy Generation (KWh/m’.yr)

Energy Consumption (KWh/m?.yr)
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[AFZ! 9] Roadmap of Korea ZEB
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[ 3] Comparison of ZEB Certification
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[Z 4] Number of ZEB Project by Rating

ZEB1 40(®) 2.25%

ZEB?2 38(6) 214%

ZEB3 131(1) 738%
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[AFEI 10] Number of ZEB Project by Year
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[AFEI 11] Comparison of Five Energy Elements
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Energy Efficiency Rating [kwh/m2yr
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[AFE112] Passive & Active Technology Elements

Category Characteristics
Evaluation factors Unit
Passive Exterior wall U-Value W/m*K
Exterior window
Roof
Floor
Active Heating system Efficiency / COP %
Cooling system Efficiency / COP %
Water heating system Efficiency %
Renewable energy Self-sufficiency rate Rating (1~5)
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[AFEI 13] U-Value of Each Components
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[AFEI 14] Efficiency and COP of Heating Systems
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[AFZ! 15] COP of Cooling Systems
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[AFEI 16] Efficiency of Hot Water Systems
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[AFE! 17] Self-Sufficiency Rate of NRE
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