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Thai’s Rating of Energy and Environmental
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Definition of Net Zero Energy Building (NZEB) %

Renewable energy should
be generated on-site g,  REMewable Energy

C Exported Energy

S

-
-
.

-

Net Zero Energy Sred . Key point:

Building is defined : The building energy efficiency
as A=D or B=C should be maximized so that

et e tr}e_ energy required is

minimized . The energy

Primary Energy Flow of net Zero Energy Building required should then be
covered to a significant extent

by renewable sources.




Design Methods for NZEB

Passive Design

Optimization ~  Optimization
of Outdoor = of Indoor Energy
Envionment  Environment Active Design Management

Use of
Reduchon Naturd
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£ Use of "u
Renewabte

" High
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."" Use of .“'
Untapped '
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ZEB Model (Japan) cé

Concept of ZEB in Japan

1. Optimization of Outside Environment

1.1 Location of Building
Ventilation, Location of Building
1.2 Outside Environment Planning

Green and water, Surface Material

2. Optimization Indoor Environment
2.1 Thermal Environment
Temperature, Humidity, Radiation
2.2 Lighting Environment
Optimization of ilumination
2.3 Air Quality
Outside Air Volume

3. Load Reduction

3.1 Shading of Sunlight
[ree, Building Shape

3.2 Insulation of Envelope
Window Surface; Pair Glass
Double Skin, Roof Greening

3.3 Reduction of Inner heat
Waiting Power, Clouding

7. Resource and Material
7.1 Resource
7.2 Matenals
7.3 Waste

4. Use of Natural Energy
4.1 Natural Lighting
Top light, Light shelf, Light Duct
4.2 Natural Ventilation
4.3 Earth heat Using
Earth Tube, Geo-HP
4.4 Solar Heat Using
Passive and Active

8. Use of Renewable Energy
81 PV
8.2 Wind Power
8.3 Biomass

5. Use of Unutilized Energy
5.1 Temperature Difference
Ground Water

6. High Efficiency System
6.1 Lighting
LED, Natural Lighting
Task & Ambient Lighting
6.2 HVAC
~ High Efficiency Equipment
6.3 Heat Source
High Efficiency System
6.4 Electricity
High Efficiency Transformer
6.5 Others
HW Supply system
6.6 Control
Blind Control
lask & Ambient Control

9. Energy Management
9.1 BEMS
92 LCEM
9.3 Visualization




Obayashi Technical Research Institute Main Building

OLocation: Kiyose City, Tokyo

OBuilding type: office

OTotal floor area: 5,535 m2

ONo. of floors: 3 above ground

OConstruction completion date: September 2010




Energy Efficiency & Environmental Measures

| Ecological Roof Systems
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Source: Obayashi Corporation; IBEC.



SMART Building

Table 3.4: Net Energy Consumption Derived from Modeling Each Building Type under
Each Level of Energy Saving Capability.

Energy Consumption under Each Level of Energy Saving
Building Type Capability (kWh/m?/y)
Reference BEC HEPS Econ ZEB

Office building 219 171 141 82 57
Department store 308 231 194 146 112
E:ﬁ?r"'ei‘sv::g:;:a'e 370 298 266 161 126
Hotel 271 199 160 116 97
Condominium 256 211 198 132 95
Medical center 244 195 168 115 81
Educational institution 102 85 72 58 39
Other general buildings 182 134 110 66 53
% Saving )  ~ 20-25%  ~ 30-35% ~60-65%  ~ > 70%

Smart

Cities- Clean Energy)
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