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ABSTRACT

Keywords: Building energy efficiency, Energy consumption rating, Building
energy efficiency evaluation system

The emissions of greenhouse gases by human economic activities have caused
global warming and climate change directly and indirectly, and the methods of reducing
anthropogenic greenhouse gas emissions have been an international issue. Improving
energy efficiency has become one of the global strategies. Taking building energy
consumption as an example, the energy consumption of existing buildings exceeds 40%
of total energy consumption and 20% of global carbon dioxide emissions in the world.

In view of this, the International Energy Agency (IEA) proposed 25 energy
efficiency improvement strategies in 2008, of which there are 7 strategies related to
building energy efficiency. The implementation of the mandatory Building Energy
Performance Certificate (EPC) is the most significant policy, which can improve the
energy efficiency of existing buildings by 30%.

The energy consumption evaluation of Building Energy Efficiency Certificate relies
on the assessment of energy usage. However, the use of buildings in Taiwan is more
complex and diversified than that in Europe and the United States. The Architecture and
Building Research Institute developed the Green Building Evaluation Manual (EEWH-
EB) in 2019, which was combined the methodology of the Building Energy Asset Score
developed by the United States Department of Energy (DOE) and the ENERGY STAR
Score launched by the Environmental Protection Agency (EPA). The Green Building
Evaluation Manual aims at establishing a green building assessment and labeling system
for the energy efficiency of existing buildings in Taiwan.

Based on the previous research results, this study conducts evaluation of the existing
building energy efficiency assessment system, and examines the feasibility of the
evaluation and rating system by calculating practical cases due to the fact that building
energy consumption has influence on user behavior, environmental and climate factors,
and so on. This research aims to develop building energy efficiency evaluation and rating

software.

Research methods:
1. The literature review includes promotion of building energy conservation
policies, relevant laws and regulations, building energy consumption assessment

and rating system in foreign countries. And summarize the policies on building

VI



ABSTRACT

energy efficiency in Taiwan as a basis for the follow-up recommendations.

2. To create an Excel calculation form based on the evaluation method, and
calculate and analyze the practical cases by their building and equipment
information and annual electricity consumption.

3. During this research, two expert meetings will be held, and it is expected to be
arranged for the construction and related departments of Ministry of the interiors,

and scholars engaged in research on laws and regulations.

Major outcomes:

1. The Green Building Index Evaluation Method is one of the Energy-Efficiency
Rating System for Existing Buildings. The evaluation results of the EEWH cases
show that the eneygy efficiency of buildings that obtained EEWH certificate
have level of 2 to 1+.

2. The Electricity Bill Evaluation Method of the Energy-Efficiency Rating System
for Existing Buildings reflects the energy use intensity by the actual annual
electricity consumption. The calculation results show that the Electricity Bill
Evaluation Method can clearly reflect the actual electricity consumption of the
building and the difference with the same type of buildings.

3. People can use free online or download energy efficiency evaluation systems in
Germany, the United States and Japan to increase the awareness of building
energy efficiency. This policy can be used to promote Building Energy Labelling

system in Taiwan in the future.
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SBTool 2012 re

occupancies in Amiel, Atlantis

Click blue boxes o select
various options; To
change selection of
system size, go to Weights
worksheet

gional settings for selected

Revision date:

31 October 2012

Hide inoperative rows
in the whole system

Tides

Open all hidden rows Click to'select

Hal
in the whole system i

bt

Macros

Select up fo 3 generic occupancy types in a specific region or urban area. Malke other settings by
clicking blue boxes and enter other locally relevant information in the yellow cells.

Mame of this file

Mame your own location

Mame your own country|

Contact name,

Contact e-mail address

Specify Local Content
name if used.

Select versions with
different number of
parameaters below.

Phase for building
assessments.
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SBT-12 A Generic

The system is shown with Generic content and for

Amiel

Design Phase assessments for a location in Amiel.
Atlantis, suited to any or all of the following project or
occupancy types: Mew construction with Residential

Atlantis

apartments, and/or Offices. and/or Lobby. parking
etc_.

This file deals with generic projects in the designated

location. Specific projects are assessed in File B,
'which permits the use any or all of the occupancies
listed here and also inactivates certain benchmarks

Local content

based on actual project characteristics.

Developer

The Developer version contains 141 potentially
active criteria, some of which remain to be
completed.

Design Phase

Building assessments may be carried out in Design or
Construction or Operation phases.
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Important !

Enter text or data only in yellow fields. You
can also select pre-defined values using
the clickable blue cells. All other text and
numeric values in this worksheet are
determined by formulas and must not be
changed directly.
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Using Macros

Macros are used in this system in two

ways: to hide rows that are marked not
applicable (N.A.), or to activate all rows
that are hidden but should be active.

This feature is important because SBTool
has four variants with different scope:

Developer (used only by the system
developers). This vanant includes criteria
that are not yet fullly developed.

Maximum: Criteria that are considered to
be potentially useful and that are more-or-
less developed.

Mid-size: A smallerversion, with criteria
that are considered potentially important.

Minimum: The smallest version, with
active criteria that are mandatory or
considered to be of critical importance.
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BAEATIE AP L RS O BN RS BT R E BT S 1B R R R AT
Tl o PPy BE S %G AFEAS 0 BF H RS (Q2) £H 1976 & 52 i
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4.2.1 Energy Star Portfolio Manager
# F% % ¥ (Environmental Protection Agency * EPA)# % - 2 Rt . 7 22 A4«
it 77 % %t Energy Star Portfolio Manager» i% i Suit e Wi n 2 A9 S i i
o 18 A o
ok send A SR Et o REFEPAEY P RRT A EE
( Energy Information Administration » EIA) 7 ¥ A4 & 2003 ¥:2 L127~(C0mmercial
Building Energy Consumption Survey 2003, CBECS2003)2. * £ # & F# > ¥ 4 F
#ﬂé%—%ﬁ%ﬁéﬁ%@#ﬂaﬁw%’*w@ﬂﬁﬁEAﬁ&Xi?»ﬁ
P EFEEEEAEUIZM G a2 EULFEIRCBIH 22 AB X
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Energy Star Portfolio Manager i% i ﬁs‘] CRFHEBEEAFEAANTRE T E R
AT S R R F P RE - 1-100 ENERGY STAR Score & ic ki

HEBET > U FL G BEE S ZEL T5-100F F 5 FA 26-74 =

Fa025-BAS50 & BEena LY & 474

H gk "I—-f‘ lﬁ-“‘& 50% e

KA A > A BARE N A S RTF ARG B F BT .

J ¥ ENERGY STAR Score 75 4~ & 11 + 2 £ A5 ¥ ¢ it h2 k&3
(ENERGY STAR certification) » $%23% 5 iR £ 27 » FIp 2 A 2 W45 3 i R
AREERFE PREY FIYERFEOL LI BRI SAFRERE S N

EEFPLE -

==X ENERGY STAR®

A

PortfoliolVlanager®

Set up a Property: Let's Get Started!

Welcome Marinac: Account | Mofificafii

ions | ENERGY | Contacts | Help | Sign
STAR out

Notifications.

Properties come in all shapas and sizes, from 3 leasad space in 3 large office building, to 3 K-12 schoal with a pool, to 3 larga medical complex with lots of

buildings. Since thare ara so many choices, Portfolic Manager can walk you through gatting your property up and running. When you're dona, you'll be ready to

start monitoring your energy usage and pursue recognition!

ACME
BANK

Your Property Type

We'll get into the details later. For now, ovarall, what main purpose does your property serve?

[ Select a property type v

Learn more sbout Property Types

Your Property's Buildings

How many physical buildings do you consider part of your property?

® Mone: My property is part of a building
O One: My praperty is a single building
O Mare than One: My properly includes muttiple buildings (Campus Guidance)

Howr many?

Your Property's Construction Status
I' Is your property already built or are you entering this property as a construction project that has not
yet been completed?

® Existing: My property is built. occupied andior being used. | will be using Fortfolio Manager to
track energy/water consumption and, perhaps, pursue recognition

© Design Project: My pragerty is in the conceptual design phase (pre-construction): | will be
using Portolic Manager to evaluate the energy sfficiency of the design project.

© Test Property: This is not a real property. | am entering it to test fastures, or for other

purposes such as training
Get Started!

Cancel

= -22 ENERGY STAR Portfolio Manager 3% i

(F# % #7:ENERGY STAR)
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L Tip
To sat up 3 property, you'll nead
information such as gross floor area and
operating hours.

# Tip

Mot sure what kind of property you ara?
Secause we focus an whole buiding
benchmarking, you want to salect the
proparty type that best reflects the
aciivity in the majority of your building
Dot worry if you have other tenants with
cifierent business types, just salect the
main activity.

_{‘J Test Properties

‘¥ou may want to enter a property into
Partfolio Manager that isn't actually a
“real” property, sither to familiarize
yourslf with festures or maybe to trsin
othar people. By talling us this a Test"
property, we can give the aption of
including this property in your portiolio-
level metrics, charis and table or nat,
depending what your neads are. This can
be configured on your Account Settings.

-
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B = -23 ENERGY STAR Certification
(78 % H:ENERGY STAR)

4.2.2 Building Energy Asset Score

d % & i 7% (Department of Energy » DOE)® 4 77 Building Energy Asset Score
AV - ERPAFERLN T R p R iR e g ¥ R 0
ﬁz? VE 1 g *%fs E,I»L* AT AN R R ILEER o AR S S F

FK%P“ ~ k4o HVAC ko5t 3 * 30 18 fds A4 o

Building Energy Asset Score i % % #ciE f45 i 350 h S 3t R E A AT A5
oo L - Tk R % M A G ff 2 5 Source EUI f i 374 ik gy o H30iE
# EUI enffg o pl g * M 3=p 1 B2 (78 1% > %3 1 2 4% EnergyPlus
TL B O REASIEF o @ —‘ﬁ A ﬁsal » 4% 7 o (Preview) ~ = B3R 4 (Full
report) {5 o T RIS @ 7 R Lt 2 RIS R R
FEMATTERS VR H - % g s A A R H{cE - HVAC k5224
Fooo mﬁggyﬁ 1:3‘_;\.@?])\ Sl e g L%Jﬁ;g A54k v = H ok B A.,E": WEZ R Hge
FEEFwFTM o7 HHE - MR ER* > UE H- 5 HVAC & sisgdl2 &
A o

’

BUILDING ENERGY

Asset Score Release 2020.20.1321 ’Eﬁ

A BUILDINGS v+ MANAGE ~  HELP ~ 4@ AHepDesk L~

Asset Score Input Mode

BUILDING ENER

ASSET

Select this mode to obtain an estimated

score range and an Asset Score report
preview based on a limited amount of inputs.

opportunities, and system evaluations.
U.S. DEPARTMENT OF ENERGY Learn More U.5. DEPARTMENT OF ENERGY
Preview
Asset Score

94

¥ = -24 Building Energy Asset Score 3% it E.
(74 % /% :Building Energy Asset Score)
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Building Energy Asset Score i& J51& . ¢F 2~ #4 ~ & 4 foftoR k Suani ok
LS B A 1310 E RN Fe 22H L L iaman ks s B8
FEFRT O R RN AR E - RAZ AR g 2 LR DE L
o K @) 3-25 -

SN

Potential 7
Score -

Current 6.0 ::‘t,ii':;t:,d 24%

Score
1 2 3 4 5 6 7 8 9 1 0
Uses Uses
MORE LESS
Energy Energy?

High-Efficiency

W = -25 Building Energy Asset Score %4 £ %
(F# % /R :Office of Energy Efficiency and Renewable Energy)
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