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1. Project Summary

Bright Management Consulting Co.,Ltd. (BMC) has been contracted by DEDE on April 2013 as the
project consultant on component 1, partly of component 2&3 and project management. Currently,
BMC has completed the work according to the term of reference with the overall percentage of
actual completion at 20.65%. Details of completed works of each task are as followings,

Table -1.1 Completed Works as of October 2013

% Completed

Work on progress

Previous
Period

This
Period

Total

PM : Project Management

4.74

0.66

5.40%

1.Project Management and
Coordinating Activities

2.Target setting for the project

3. Preparation of 1* Public Seminar

4. Conduct 1* Public Seminar*

C-1: Component 1 6.28 8.57

1. Conduct situation analysis on
Commercial Building EE Information

2. Design & Development of CBEEC

. Assess the two(2) simulation model*

4. Study and identify the overall
training courses for EE technologies
and practices and financial
arrangement in commercial buildings

5. Develop the overall training
program*

C-2 : Component 2 0.14 0.26

1. Review existing specific energy
consumption index*

2. Review existing M&V scheme for
completed projects in Thailand
C-3: Comp|onent 3 : No activities in this period 0 0 0
Overall completion 11.16 9.49

Note: * Work progress during the period of Progress Report No.2

14.85%

Activity 1.1.1a

Activity 1.1.1b
Activity 1.3.1a
Activity 1.4.1 a&b

w

Activity 1.4.1 c

0.40%

Activity 2.2.2a

Activity 2.2.3a

20.65%

(Details of completed works have been provided in item 3: Key results and Annexes)
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2. Project Objectives

1. To raise awareness on energy efficiency in commercial buildings in Thailand including the
establishment of Commercial Buildings Energy Efficiency Information Center, the
development of training programme and related activities and the development of Energy
Simulation Software for Commercial Buildings in Thailand

2. To study and prepare policy frameworks, short and long term action plan to promote energy
efficiency in commercial buildings including evaluation and revision of related policy on
energy efficiency in commercial buildings

3. To demonstrate the application of energy efficiency technologies in commercial buildings
and disseminate the successful results to other building

3. Key Results

Currently, the total of 20.65% of actual work is completed for Project Management (PM),
Component 1 (C1), Component 2 (C2) and Component 3 (C3) as summarized in Table 3-1:

Table 3.1 : The summary of work projection in 2™ Progress Report (Q2-Q4/1)

Item %Plan %Plan %Total %Actual %Actual %Total
Q2 Q3-Q4 Q2-Q4 Q2 Q3-04/1 Q2-Q4/1*
PM 4.74 1.10 5.84 4.74 0.66 5.40
Component 1 5.93 16.14 22.07 6.28 8.57 14.85
Component 2 0.14 0.38 0.52 0.14 0.26 0.40
Component 3 0.00 0.00 0.00 0.00 0.00 0.00
Total 10.81% 17.62% 28.43% 11.16% 9.49% 20.65%

*Note: %Actual is accumulated as of October2013.(Detail of Work Plan & Progress is provided in Annex Il1)

Detail of key results according to TOR 4.7-4.9 for Project Management (PM), Component 1 (C1),
Component 2 (C2) and Component 3 (C3) as follows:

(TOR4.7) Task 7 : The Consultant shall manage and facilitate all project activities according to the
approved plan in Task 2 under the supervision of DEDE. The regular meeting with the
DEDE’s committee shall be set up to ensure the success of the project.

3.1 Project Management (PM) : Completed works = 5.40%

Details of completed works:
PM-1 Project Management and Coordination Activities

1. BMC has coordinated with DEDE & UNDP to clarify task details through several
meetings and email communications. The second coordinating was organized on
Friday 16" August 2013 at DEDE. The next coordinating meeting has been set on
Monday 16" September 2013.
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2. The Project Board (PB) of the PEECB Project has been formulated to supervise and
monitor the project to ensure cooperative and effective implementation of the
project. The structure of PB consists of representative from key agencies namely;

1. Department of Alternative Energy Development and Efficiency —DEDE

United Nations Development Programme —UNDP

Office of Natural Resources and Environmental Policy and Planning — ONEP

Energy Policy and Planning Office, Ministry of Energy — EPPO

Department of Public Works and Town & Country Planning-DPT

Pollution Control Department -PCD , Ministry of Natural Resources and

Environment

7. The Revenue Department-RD

8. Department of City Planning, Bangkok Metropolitan Administrator-BMA-CPD

9. Thailand Greenhouse Gas Management Organization (Public Organization) — TGO

10. Thai Green Building Institute — TGBI

ouhkwnN

The first project board (PB) meeting was held on 22 May 2013 at Boonrod-Nitipat
Meeting Room, 11" Floor, Building 7, DEDE. The objective of the first meeting is to
introduce the PEECB project and seeks the approval on the master plan and yearly
plan from the board.

The second project board meeting was held on Thursday 19" September 2013 to
follow up the progress of the project and to finalize project target and criteria to
select demonstration sites.

PM-2 Target setting for the project

BMC has prepared the project implementation strategies and planning in order to meet the project
target. The project target aims to support the implementation of 20 Years Energy Efficiency
Development Plan (EEDP Y2011 — 2030). There are 8 building types have been defined in the EEDP as
followings;

Office Building

Department store

Retail & wholesale business facility
Hotel

Condominium

Medical Center

Educational Institution

Other general buildings

NV R WN PR

Each building type has been categorized by level of energy saving capability into 5 levels as shown in
Table -3.2
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Table -3.2 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
Retail & wholesale 370 298 266 161 126
business facility
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

Reference : 20 Year Energy Efficiency Development Plan (EEDP), DEDE

The assessment of electricity saving potential is based on the comparison between the average energy
consumption rate/space unit/year of individual building types at present, called the “Reference Case”, and such a
rate in the case where the minimum energy consumption efficiency standard of buildings, or “Building Energy
Code (BEC)”, is enforced, including the case where a higher standard in the future is enforced. The average energy
consumption rate under the Reference Case is derived from the energy consumption modeling representing each
building type, based on the official data from energy consumption inspection. Energy efficiency standards which

are higher than the BEC comprise the following three levels;

(1) HEPS (High Energy Performance Standard) — the high energy efficiency standard of various system

which can be achievable by using current technologies;

(2) Econ (Economic Building) — the target in the near future when the technologies of equipment and
various systems are developed to be more energy efficient, but are still cost-effective; and

(3) ZEB (Zero Energy Building) — the long-term target when the need for external energy supply to the
buildings is near zero because the energy demand of such buildings is very low and there is also on-site
energy generation from renewable energy

PEECB Project will stimulate the implementation of energy efficiency measures in the commercial
buildings in order to move each type of buildings in Thailand toward higher level of Energy Saving
Capability. According to 20Y EEDP, the target reduction of 34,493 GWh has been set in ¥Y2030. In
order to achieve this challenge target, more than 85% of each type of building need to be in Econ
level and approximately 3-5% of each type of building should be achieve ZEB level. In this regard,
PEECB target should be set to support and enhance this 20Y EEDP target. Detail achievement of each
level of Energy Saving Capability will be identified in the next progress report. Target setting will

then, be prepared for each component.

Bright Management Consulting Co.,Ltd.
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Table 3.3 Estimated percentage of commercial buildings achievement on each level of Energy

Saving Capability according to 20Y EEDP

Reference 38% 10% 5%
BEC 30% 5% 2%
HEPS 30% 33% 3%
ECON 2% 50% 85%
ZEB 0% 2% 5%
Total 100% 100% 100%

PM-3 Preparation of 1* Project Public Seminar

The first (1%) Project Public Seminar has been planned for mid of October 2013. The objectives of the
seminar are;

1. To inform all stakeholders regarding the detail of PEECB Project

2. To coordinate with all stakeholders and promote the development concept to set up
“Commercial Building EE Information Center (CBEEC)

3. To inform all stakeholders regarding the development concept of energy efficiency

policy for commercial building

The participants will be invited from representative of related government agencies, Architect and
Engineering Professional Organizations, Building Developers, Building Designers and other related
organization. Target number of participants is 150-200 persons.

PM-4 Conduct 1% Project Public Seminar

The first (1) Project Public Seminar was organized on 30th October 2013 at the Twin Tower Hotel.
The participants attended the seminar are representative from related government agencies and
government buildings = 56 persons, Management and Operational level from Private sector = 56
persons. The total numbers of participants are 112 persons.

There are various types of buildings attended in the seminar as follows:

+» Office = 22 Buildings
+» Hotel = 11 Buildings
+* Educational = 8 Buildings
+* Hospital = 7 Buildings
+»+ Department Store = 6 Buildings
+» Others = 8 Buildings

The first Project Public Seminar is aimed to provide project information to all stakeholders related to
the implementation of Energy Efficiency in Commercial Buildings and also would like to create the
networking with each target group as well. The initial information regarding to the current situation
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on the implementation of energy efficiency in each participated building is also gathered using
preliminary questionnaires. The seminar agenda is as followings;

08.30

09.15-09.25
09.25 -09.45
09.45-10.20
10.20-10.40
10.40-11.10
11.10-11.40
11.40-12.00
12.00-13.00

Registration

Project report by Mrs.Sirinthorn Vongsoasup

Energy Efficiency Expert

Department of Alternative Energy Development and Efficiency (DEDE)
Welcome and Opening Speech by

- Director General of DEDE

- UN Resident Coordinator, UNDP Resident Representative
Overview of PEECB Project

By Mrs.Sirinthorn Vongsoasup, Energy Efficiency Expert, DEDE
National PEECB Project Director

Coffee — Tea Break

Promoting Energy Efficiency in Commercial Buildings toward

Green Buildings and Zero Energy Buildings

By Mr. Kamol Tanpipat

BRIGHT Management Consulting Co.,Ltd. — PEECB Project Consultant
Case Studies on Energy Efficient Buildings

By Mr. Pongkarn Piemsutthithum

Engineering Solution Provider Co.,Ltd. — PEECB Project Consultant
Question and Answer

Lunch

Detail information, material for the seminar, photo and result from the questionnaire are provided in

ANNEX |
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(TOR4.8) Task 8 : The Consultant shall implement all activities as stated in TOR item 4.3. A yearly
plan could also be revised as necessary but it shall be approved by DEDE’s committee
prior proceeding.

BMC has implemented and managed all activities in each component according to the Yearly Work
Plan proposed in the Inception Report. Progress of each activity in each component can be
summarized as follows;

3.2 Component1 (C-1) Completed Works = 14.85%

Working plan (April-Oct 2013) as per yearly plan in the Inception report:
Project : Promoting Energy Efficiency in Commercial Building (PEECB)
Working Plan of Y2013 (B.E.2556)

ltem Details of Activiites/Sub-Activities Y2013 (B.E.2556)

@1 [ Apr [May[Jun | Jul [Aug[Sep] Oct [Nov]Dec
C1 [COMPONENT 1 : Awareness Enhancement on Building EE Technologies and Practi [T T T T T 1717
1.1|Establish Commercial Building EE Information Center (CBEEC)

144 Activity 1.1.1 Establishment of the Commercial Building EE Information Center (CBEEC)
e T SltuatmﬂAnalysw T £ S
1.1.1b |Design and Development of the CBEEC

1.1.1 C |Administration and Maintenance of the CBEEC

1.1.1d |Collaboration on Database of the CBEEC

A system of i i and di ination on EE ies and pi i for cial
stakeholders

1.2.1a |Design effective promotional scheme

1.2.2 Activity 1.2.2 Implementation of Awareness Raising Campaigns

1.22a |Review of Profiles and Level of Awareness of Target Audience

1.22b |Compilation and Production of Marketing and Promotional Tools and Materials

122 c |Design and Implementation of Awareness Campaigns
1.2.3 Activity 1.2.3 Implementation of Information Disclosure Program for Commercial Bldg. Energy Consumption

123a |DesignInformation Disclosure (ID) program & publication materials (link with C2.2)

1.3|Development and Promoted Energy Use Simulation Models for Commercial Building Design

1.3.1 Activity 1.3.1 Assessment of the Utilization of Building Energy Simulation Models (BESM) in Thailand

1.3.1a |Assessment of the fwo (2) most popular simulation models

132 Activity 1.3.2 Development of a Customized BESM for Commercial Buildings in Thailand

1.32a |Selection and Modification of BESM

1.3.2b |Preparation of Promotional and Training Program

1.3.3 Activity 1.3.3 Implementation of Sustainable Promotional and Training Program on EE Commercial Building Design
1.3.3a |Conductthe BESM fraining courses

1.4|Completed training courses on EE technologies and p i and ial ar for ial

141 Activity 1.4.1 Capacity Building Need Assessment for Commercial Building Stakeholder
e Scop\ ng Smdy e ng Program ...................................................................
1.41b |ldentification of Training Activities for Stakeholders

14.1c |Development of the Overall Training Program

142 Activity 1.4.2 Design and Implementation of Training Courses on EE Technologies and Practices.

142a |Design of Technical Training Courses

1.4.2b |Design and Preparation of Training Materials
1.4.2 ¢ |Conduct of Training Program

1.4.2d |Certification and Quality Assurance Mechanism
1.4.2 e |Training Program Monitoring and Evaluation

142f |Sustainable Follow-up Capacity Development Program Design

C1-1 Activity 1.1.1a: Conduct situation analysis on Commercial Building EE Information

Current situation on Commercial Building EE Information

There are several and various types of data and information on Energy Efficiency in Commercial
Building available in the market. Sources of these data and information are Department of
Alternative Energy Development and Efficiency (DEDE), Professional Association of Engineering,
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Professional Association of Architect, Consultants, Experts, Product Suppliers, etc. However, there is
no proper management system to centralize all these related data and information. DEDE has two
contact centers that are responsible to provide information on Energy Efficiency to public. These two
centers are 2E-Building Center and DEDE’s One Stop Service. 2E-Building Center provides services on
building design recommendation to comply with compulsory building code while DEDE’s One Stop
Service provides broad services on the issues regarding to energy conversation on commercial
buildings and factories.

For private sectors, normally, data and information on Energy Efficiency in Commercial Building can
be found through their organization websites, therefore, the details of information is still quite
limited as the purpose of this information channel is for marketing of their products or services.
There is no specific organization or website that provides details data and information on Energy
Efficiency in Commercial Building.

Completed work on the review of current situation on Commercial Building EE Information provided
in this Progress Report No.1 is also included the review of case study on promoting of energy
efficiency in commercial buildings in Japan prepared by Nikken Seiki Research Institution (NSRI).
Detail of information of Japan status is provided in Annex | of this progress report.

C1-2 Activity 1.1.1b: Design & Development of Commercial Building EE Information
Center (CBEEC)

Initial Concept on the development of CBEEC

The establishment of Commercial Building EE Information Center, CBEEC could be designed into
three phases as follows;

Phase | : Data and Information Preparation (October 2013 — December 2013)
Phase ll : Establishment of CBEEC (January 2014)
Phase llI: Operation and Maintaining of CBEEC (From February 2014)

Details of each phase are provided as follows;
Phase I: Data and Information Preparation

Existing Data and information related to Energy Efficiency in Commercial Buildings that are available
in the market will be gathered and collected during this phase. Collection method will be through
DEDE database and direct survey. Type of collected data and information will also be identified in this
phase. Estimated time frame for this phase in during October — December 2013

Phase IlI: Establishment of CBEEC

CBEEC could be established firstly as virtual center through web based concept. The website of
www.cbeec.co.th or others as appropriate will be registered. In parallel with the development of
CBEEC website, the actual contact center will also be identified and established whether using
existing contact center, 2E Building Center, or newly established contact center. The CBEEC website
will be developed in parallel with the data collection works of phase I. Therefore, all collected data
and information gathered in phase | will be made available for public on CBEEC website. The actual
CBEEC contact center could be set up at Bright Management Consulting Co.,Ltd.’s office as an
temporary office till the end of the project (April 2016) or at DEDE workspace as appropriate.
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Phase lll: Operation and Maintaining of CBEEC (From February 2014)

After the actual establishment of CBEEC contact center, the operation and maintaining of the center
will be responsible by Bright Management Consulting Co.,Ltd. through the end of the project. The
operation and maintaining of CBEEC will cover both the operation of contact center and CBEEC
website.

The initial concept of Commercial Building EE Information Center can be summarized as shown in
Table- 3.4

Table -3.4 Initial Concept of CBEEC Establishment

Sources of Type of Information Collection Operational Tool to be
Information Method Concept developed
1. DEDE Existing 1. Energy consumption | Direct Interview | 1. Web based 1. Networking
database of each type of and Review 2. Contact Center 2. Application for
Completed commercial building attached to user interface
project 2. Data to analyze DEDE

specific energy
consumption (SEC)

3. EE Technologies
information

4. Programming
Software

5. Successful case
studies

2. Professional 1. Standard and Focus group
Association Criteria on Energy meeting and
Efficiency direct survey

2. List of potential
professionals

3. Consultants & 1. List of potential Focus group
Experts technologies meeting and
2. List of potential direct survey
consultants and
experts
4. Equipment 1. List of potential Focus group
Suppliers technologies meeting and
2. List of equipment direct survey
suppliers of each
potential

technologies
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C1-3 Activity 1.3.1a : Assess the two (2) most popular simulation models

Complying with new building energy code could save building energy use 10%-20% annually
(Chirarattananon, Chaiwiwatworakul et al. 2010). However, energy conservation effort for
commercial buildings in Thailand has been considered to have achieved limited success. Over the
past 15 years of ongoing energy efficiency program, commercial building stakeholders are aware of
energy conservation opportunities in their buildings. However, only simple and low cost measures
have usually been implemented. In building design phase where energy efficient strategies could be
effectively incorporated into the building, energy simulation tools could be used to investigate
energy efficient design options and support decision making in selecting suitable strategies.

Building Energy Simulation Models (BESM)

The performance of a building is a result of complex processes. A better building design can
reduce energy use by 30% compared to a conventional building design, while still provide an equal or
better environment for its occupants. Barriers to achieve this goal is usually not technology
constraints, but poor data to make informed decisions (Clarke 2001). Building simulation tools are
created to help provide real world replication and predict how buildings and systems will perform
once they are constructed and implemented, thus providing information for decision making.
Building energy performance prediction tools are a series of complex mathematical models that
address the dynamic interaction of building and system performances with building geometry, plan,
components, system choices, climate conditions and occupant use patterns.

In early days, simple single-zone buildings used degree-hour or degree-day based
calculations to predict energy used. These methods are based on steady heat flow concept and only
applicable with residential and small commercial buildings. With the available of computers,
simulation program with transient heat calculation methods has then been introduced to predict
energy used in more complex buildings. The first program developed by the Automated Procedures
for Engineering Consultants, Inc. (APEC) was the Heating and Cooling Peak Load Calculation (HCC)
program (APEC 1967), which was used for calculating hourly peak and annual heating-cooling loads
for heating, ventilating, and air-conditioning (HVAC) systems in buildings. The APEC members were
later formed into the ASHRAE Task Group on Energy Requirements (TGER), and then developed the
procedures for simulating the dynamic heat transfer through building envelopes, procedures for
calculating psychrometric properties, and the algorithms for simulating the primary and secondary
HVAC system components for determining heating and cooling loads for computerizing energy
calculations (ASHRAE 1975).

The need for BESM is primarily driven by building energy law and standard in 1990s and
sustainable building rating systems in 2000s which usually rely on ASHRAE Standard 90.1
Appendix G — Performance Rating Method, that buildings desire to elevate their performances
beyond ASHRAE standard code have to use energy simulation software to calculate their energy
performance compared with base case buildings. ASHRAE 90.1 listed eight criteria as requirements
for acceptable BESM. These models must be able to handle 10 or more thermal zones, generate
hourly data for 8,760 hours/year, account for thermal mass effects, model part load performance
curve, model capacity and efficiency correction curve for mechanical heating and cooling, model air-
side economizers with integrated control, and accommodate hourly variation in occupancy, lighting
power, equipment power, thermostat set points, and HVAC system operation defined separately for
each zone (American Society of Heating Refrigerating and Air-Conditioning Engineers Inc. 2007).
ASHRAE 90.1 appendix G Performance Rating Method section G2.2.4 also states that the simulation
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tool must be tested in accordance to ASHRAE standard 140 by the software provider. Example of
programs listed in the standard are DOE-2, BLAST, and EnergyPlus. Qualified software for calculating
U.S. commercial building tax deductions are Autodesk Green Building Studio, DesignBuilder, DOE-
2.2, EnergyGauge, EnergyPlus, EnergyPro, EnerSim, eQUEST, Hourly Analysis Program (HAP), IES, Tas,
TRACE700, and TRNSys (U.S. Department of Energy 2013). In additional to this list, Leadership in
Energy & Environmental Design (LEED) rating system indicates some qualified tools for their rating
systems which are DOE-2, eQUEST, Visual DOE, EnergyPlus, EnergyPro, HAP, TRACE700 ,and IES.

Green Building XML schema, developed by Green Building Studio, Inc. with funding provided
by the California Energy Commission PIER Program and Pacific Gas and Electric, is an open schema to
facilitate the transfer of building properties from building information modeling (BIM) programs to
building energy analysis tools. The first version of Green Building XML schema or gbXML was
released in 2000 (gbXML.org 2013). An examples of tools that use gbXML is Autodesk's Green
Building Studio, a web-based energy modeling tool that uses a gbXML format and runs a DOE-2.2
engine. Conceptual Energy Analysis and Project Vasari, also offered by Autodesk, are the first BIM
tools to directly export to DOE-2 and EnergyPlus.

In Thailand, BESM have been used in academics both to equip students with simulation skill
and in building technology research in the past 20 years. In practice, buildings that use BESM in
design phase are very rare. Few design firms have their own in-house energy simulators. BEC is one
of the models being used widely because of the building code requirement that apply to some
building groups. Apart from BEC, other BESM being used in academic or energy consultant firm
mostly depends on programs that simulator has encounter when in their own higher education
period and the software prices. Examples of BESM used in Thailand are VisualDOE, eQUEST, TRNSYS,
Tas, Ecotect, EnergyPlus, and Ener-Win. Details of each model (Crawley, Hand et al. 2008) including
BEC are as follows:

1. BECV1.0.5 http://www.2e-building.com/detail.php?id=14

BEC is an OTTV-based energy estimation model for commercial buildings in Thailand
(Chirarattananon and Taveekun 2004) provided from DEDE. Parametric results used in BEC to
estimate building energy use were derived using DOE-2.1E and then validated with metered energy
used collected by DEDE from designated buildings in the country. BEC provides database for building
envelope materials and building systems. It can calculate building energy use according to building
envelope systems, lighting density, air-conditioning system size and efficiency, other building
equipments and the total building energy use in accordance with Thailand building energy code.

2. VisualDOE 4.0 http://www.archenergy.com/products/visualdoe

VisualDOE is a window interface of DOE2.1E simulation engine. The U.S. DOE consistently
supported development of the DOE program until the mid-1990s. VisualDOE takes care of writing the
input file, running the simulation and extracting the results from the output file. No experience with
DOE2.1E is necessary, but advanced users have the flexibility to modify the input files directly and
still run the simulations from within VisualDOE. VisualDOE covers all major building systems including
lighting, daylighting, HVAC, water heating, and the building envelope. Among the wide range of
simulation results are electricity and gas consumption, electric demand, and utility cost. Through the
graphical interface, users construct a model of the building's geometry using standard block shapes,
using a built-in drawing tool, or importing DXF files. Building systems are defined through a point-
and-click interface. A library of constructions, fenestrations, systems and operating schedules is
included, and the user can add custom elements. VisualDOE is especially useful for studies of
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envelope and HVAC design alternatives. Up to 99 alternatives can be defined for a single project.
Summary reports and graphs may be printed directly from the program. Hourly results are available
for detailed analysis.

3. eQUEST 3.64, August 2010, http://www.doe2.com/equest/

eQUEST is a whole-building energy analysis software that uses the latest version of DOE-2 as
a simulation engine. The DOE-2 building energy simulation and cost calculation program was initially
released by the Lawrence Berkeley National Laboratory (LBNL) in 1978. The program has been
updated continuously by LBNL in collaboration with James J. Hirsch and Associates, mostly under
funding from the U.S. DOE until version 2.1E in 2003. Since then, James J. Hirsch and Associates has
been continuing the development of DOE-2; the latest version is DOE-2.2. In DOE-2, the transient
heat transfer calculation methods are used to simulate the dynamic heat transfer through building
envelopes. From the literature, results from DOE-2 simulations were shown to vary from 10% to 26%
from measured data (Haberl and Cho 2004). eQUEST was tested in accordance to ANSI/ASHRAE
Standard 140-2007 Standard Method of Test for the Evaluation of Building Energy Analysis Computer
Programs, and it is qualified for use to evaluate building energy performance for government subsidy
programs and building rating systems (U.S. Department of Energy 2013). It also meets all
requirements for energy simulation software indicated in ASHRAE 90.1 Appendix G Performance
Rating Method’s guidelines for acceptable energy simulation software mentioned in section Aawmat lai
wunmdamsasse. eQUEST' is available for free from http://doe2.com/eQUEST/. Within eQUEST’ graphic
user interface, DOE-2.2 performs an hourly simulation of input buildings for 8,760 hours or one full
year. It calculates hourly cooling load, heating load, and other energy loads such as lighting, domestic
hot water, or other equipment. Users can model their buildings using “Building Creation Wizard”
which quickly generates detailed building input files from simple building envelope and systems
input.

4. TRNSYS 17.1, June 2012 http://www.trnsys.com/

Developed and released in 1975 by Sandy Klein as part of his PhD thesis, the TRaNsient
SYstems Simulation Program (TRNSYS) is a simulation program with a modular structure that
implements a component-based approach. TRNSYS components may be as simple as a pump or pipe,
or as complex as a multi-zone building model. The components are configured and assembled using a
fully integrated visual interface known as the TRNSYS Simulation Studio, while building input data is
entered through a dedicated visual interface (TRNBuild). The simulation engine then solves the
system of algebraic and differential equations that represent the whole energy system. In building
simulations, all HVAC-system components are solved simultaneously with the building envelope
thermal balance and the air network at each time step. In addition to a detailed multizone building
model, the TRNSYS library includes components for solar thermal and photovoltaic systems, low
energy buildings and HVAC systems, renewable energy systems, cogeneration, fuel cells, etc. The
modular nature of TRNSYS facilitates the addition of new mathematical models to the program. New
components can be developed in any programming language and modules implemented using other
software (e.g. Matlab/Simulink, Excel/VBA, and EES) can also be directly embedded in a simulation.
TRNSYS can generate redistributable applications that allow non-expert users to run simulations and
parametric studies.
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5. Tas9.2.1.5 http://www.edsl.net

Tas is a suite of software products, which simulate the dynamic thermal performance of buildings
and their systems. The main module is Tas Building Designer, which performs dynamic building
simulation with integrated natural and forced airflow. It has a 3D graphics-based geometry input that
includes a CAD link. Tas can import gbXML, INP and IDF files from 3rd party program Tas Systems is a
HVAC systems/controls simulator, which may be directly coupled with the building simulator. It
performs automatic airflow and plant sizing and total energy demand. The third module, Tas
Ambiens, is a robust and simple to use 2D CFD package which produces a cross section of micro
climate variation in a space. Tas combines dynamic thermal simulation of the building structure with
natural ventilation calculations, which include advanced control functions on aperture opening and
the ability to simulate complex mixed mode systems. The software has heating and cooling plant
sizing procedures, which include optimum start. Tas has 20 years of commercial use in the UK and
around the world.

6. EnergyPlus Version 8.0, April 2005 www.energyplus.gov

EnergyPlus is a modular, structured code based on the most popular features and capabilities
of BLAST and DOE-2.1E developed by NREL. It is a simulation engine with input and output of text
files. Loads calculated (by a heat balance engine) at a user-specified time step (15-min default) are
passed to the building systems simulation module at the same time step. The EnergyPlus building
systems simulation module, with a variable time step, calculates heating and cooling system and
plant and electrical system response. This integrated solution provides more accurate space
temperature prediction crucial for system and plant sizing, occupant comfort and occupant health
calculations. Integrated simulation also allows users to evaluate realistic system controls, moisture
adsorption and desorption in building elements, radiant heating and cooling systems, and interzone
air flow. Many graphical user interfaces for EnergyPlus are available or under development, including
Simergy, CYPE CAD MEP, DesignBuilder, EFEN, AECOsim Energy Simulator, Hevacomp, MC4 Suite,
SMART ENERGY, EPlusinterface, COMFEN, Solar Shoe Box, and N++.

NREL is also developing OpenStudio which is an open source program to facilitate community
development, extension, and private sector adoption. OpenStudio includes graphical applications
which have the updated SketchUp Plug-in, the stand alone OpenStudio application, the
ParametricAnalysisTool, RunManager, and ResultsViewer. The SketchUp Plug-in is an extension to
the popular 3D modeling tool that adds OpenStudio context to the SketchUp program. The Plug-in
allows users to quickly create geometry and assign space attributes using the built-in functionality of
SketchUp including existing drawing tools, integration with Google Earth, Building Maker, and Photo
Match. The OpenStudio application is a graphical energy-modeling tool. It includes visualization and
editing of schedules, editing of loads constructions and materials, a drag and drop interface to apply
resources to spaces and zones, a visual HVAC and service water heating design tool, and high level
results visualization. Radiance can also be integrated into the simulation workflow. This is
accomplished by using an annual Radiance simulation to measure daylighting, and then creating an
electric lighting usage schedule for EnergyPlus. OpenStudio also gives the modeler integrated access
to data from the Building Component Library. The ParametricAnalysisTool lets users modify a
baseline OpenStudio model using OpenStudio measures to produce design alternatives. OpenStudio
measures are specially formatted Ruby scripts and accompanying files for modifying energy models
in OpenStudio or EnergyPlus format. RunManager facilitates queuing and running simultaneous
EnergyPlus simulations, and ResultsViewer enables browsing, plotting, and comparing EnergyPlus
output time series data.
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7. Ener-Win Version EC, June 2005 members.cox.net/enerwin

Ener-Win, originally developed at Texas A&M University, simulates hourly energy
consumption in buildings, including annual and monthly energy consumption, peak demand charges,
peak heating and cooling loads, solar heating fraction through glazing, daylighting contribution, and a
life-cycle cost analysis. Design data, tabulated by zones, also show duct sizes and electric power
requirements. The Ener-Win software is composed of several modules— an interface module, a
weather data retrieval module, a sketching module, and an energy simulation module. The interface
module includes a rudimentary building-sketching interface. Ener-Win requires only three basic
inputs: (1) the building type, (2) the building’s location, and (3) the building’s geometrical data.

BESM Validation Methods

Typical building energy simulation program contains hundreds of variables and parameters.
The number of possible cases that can be simulated by varying each of these parameters in
combination is astronomical and cannot practically be fully tested. For this reason the NREL
validation methodology required three different kinds of tests:

Empirical Validation—in which calculated results from a program, subroutine, or
algorithm are compared to monitored data from a real building, test cell, or laboratory
experiment.

Analytical Verification—in which outputs from a program, subroutine, or algorithm are
compared to results from a known analytical solution or generally accepted numerical
method for isolated heat transfer mechanisms under very simple and highly defined
boundary conditions

Comparative Testing—in which a program is compared to itself, or to other programs
that may be considered better validated or more detailed and, presumably, more
physically correct.

The Department of Energy (DOE), through the National Renewable Energy Laboratory (NREL),
worked with the International Energy Agency Solar Cooling and Heating Programme Implementing
Agreement (IEA SHC) and the American Society of Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE) to develop standard methods of test for building energy analysis computer
software. The Building Energy Simulation Tests (BESTEST) were developed under IEA SHC Tasks 8,12
and 22 (Task 12 was a collaborative effort with the IEA Buildings and Community Systems
Programme). ASHRAE recently published ANSI/ASHRAE Standard 140 now version 2007 Standard
Method of Test for the Evaluation of Building Energy Analysis Computer Programs, which parallels
many of tests in the first IEA SHC BESTEST (Judkoff and Neymark 2006).

Detail of assessment comparison of these simulation models are provided in Annex Il of the
progress report#l as shown in the next pages of this report :
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% AnnexIl: Assessment of Building Energy Simulation Model {Activity 1.3.1a)

Progress Report # 1

Table 1 Summary Comparison of BESM Features

Features BEC VisualDOE eQUEST TRNSYS Tas EnergyPlus Ener-win
Department  of
Alternative .
Energy Architectural James J. Hirsch & | Thermal Energy U.S. Department Deg_elma.n
Developer Energy . o EDSL Ltd Engineering
Development . Associates. System Specialist of Energy
- Corporation Group. Inc.
and Efficiency
{DEDE), Thailand
Simulation BEC DOE2.1E DOE2.2 TRNSYS Tas EnergyPlus Ener-win
Engine
Public/Proprie . . . . . . .
tary Public Proprietary Public Proprietary Proprietary Public Proprietary
Cost Free 5980+ tax Free 54500 n/a Free 5249
Hours - 8760 8760 8760 8760 8760 8760
10,000+ 85000+
Audience n/a 1000+ downloaded 500+ n/a downloaded n/a
annually since 2001
. . . Interface:  C++, . .
IP""g’am'“'"g n/a ﬁ."“a: Cia:'c and | boE-2.2: FORTRAN FORTRAN, C++ | FORTRAN 2003 gg;?g AB;S'C and
anguage isua FORTRAN
Source code | . ) ) ) ) v )
available
Small with
Basic experience | Basic experience small with wizard | standard
. with Windows with Windows movjle, . package, Mod.e.rate, Moollerat?f Window, thermal
Expertise . - engineering FORTRAN qualified Engineering .
. and basic and basic . . . . properties and
required . . background is knowledge with | architects and background is
knowledge with | knowledge with heloful i dditional . helpful energy concept
building systems | building systems €piutin additiona engineers clpiu
detailed mode components
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< AnnexIl: Assessment of Building Energy Simulation Model (Activity 1.3.1a)

Progress Report # 1

Features BEC VisualDOE eQUEST TRNSYS Tas EnergyPlus Ener-win
Support v

GBxml Depend on GUI

Qualified for

U.S.Building ) v Py v v v )

Tax

simulation

ASHRAE-140 | P . P L L ]
Validation

« ADOE-2.1E tool | . Evaluates - Extremely « Accurate, .

+ Dramatically whole-building | flexible for ‘rE::eclnli?i:.re and detailed ’ &ra&hilrfiﬁ;zz
reduces the performance modeling a ach:Jratetcol for simulation H(?url weather
time necessary throughout the | variety of energy concept capabilities data yenerator
to build a DOE- entire design systems in develop ment through with L‘IJSO{}—CH
2 model process different levels Fast anz robust complex worldwide y

+ Displays a 3-D through Its of complexity 100l with modeling database
model to help wizards due toits comprehensive capabilities. Can run .”:1
verify accuracy {schematic, modular p. L « Available free of

. capabilities for . compacted
+ Implements design approach. charge online

. Easy to use , . all types of . weather data

DOE-2's development, - Supplied source «Input is geared .
Pros compared  to o enerqy JT mode for quick
daylighting and energy code and : to the 'object .
other BESMs . . . modeling testing of

calculations efficiency extensive 2 model way of )
. . - Customization . alternative

« imports CADD measure) Fast documentation d refi " thinking. desi
data to define . Fast execute -Includes a a?. re ;n;r?en « Successful tes;gn.
thermal zones speed graphical N ldnlf:u hla a interfacing Era egles.

+ Allows inputin |« Available free of | interface to Ezsto:ﬁiz;ble using IFC ' on:fr:L:JI:suf:'
Slor IP units charge online drag-and-drop trol of standard terial

+ For advanced - Displays a 3-D components for cclnr;o © lant architectural m.ajrla N
users, allows model to help creating input apertures, plan model available WINCIOWS,

. . . . . and systems. L prafiles, costs,
editing of verify accuracy files (Simulation for obtaining liahts. etc
equipment Studio), a utility geometry from ghts, etc.
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< Annexll: Assessment of Building Energy Simulation Model (Activity 1.3.1a)

-« The interface is

designed to be
able to

internet.

- Responsive

TRNSYS-based
applications for
distribution to

downloadable
updates also

steps of less
than one hour,
modular

incorporate non-users systems and
other energy (TRNEdit). plant integrated
simulation -Web-based with heat
engines like library of balance-based
EnergyPlus. additional zone simulation,
- A live update components multizone air
program via the -Frequent flow, thermal

comfort, water
use, natural

technical interfaces with ventilation, and
support is various other photovoltaic
provided. simulation systems
« Periodic packages such - Can calculate

training as COMIS, life cycle costing
sessions are CONTAM, EES,
available. Excel, FLUENT,

GenOpt and

MATLAB.

Features BEC VisualDOE aQUEST TRNSYS Tas EnergyPlus Ener-win
performance for easily CAD programs.
curves, creating a -Weather data for
- Allows simple building input more than 1250
management of file (TRNBuild), locations
up to 99 design and a program worldwide
alternatives. for building - Includes time

Bright Management Consulting Co.,Ltd.

Page 17/70



Progress Report#2
Promoting Energy Efficiency in Commercial Buildings, PEECB

| PEECB Project

< Annexll: Assessment of Building Energy Simulation Model (Activity 1.3.1a)

Progress Report # 1

of surface heat
balance
calculations

espedcially for

nighttime air-
conditioning

cases.

. Not appropriate
for usein
radiant cooling,
heating
applications or
passive solar.

Features BEC VisualDOE eQUEST TRNSYS Tas EnergyPlus Ener-win
« Only 1 building |+ Expensive + I-P units only - No assumptions | - Not intended for | . Stand along - Not intended for
type could be + Had limitations | . Ground- about the detailed services | program detailed services
specified in accurately coupling and building or layout design without a 'user'- layout design.
- Limited number | calculating the infiltration/natu | system are friendly
of shading heat balance ral ventilation made (although graphical
elements(10) between models are default interface.
- Time multiple zones, simplified and information is
consuming in especially for limited. provided) so the
building nighttime air- . Daylighting can | user must have
envelope area conditioning be applied only | detailed
calculation cases. to convex information
« In developing « Not appropriate | space. about the
stage, for use in . Had limitations building and
therefore, some radiant cooling, in calculating system and
Cons bugs can be heating the heat enter this
found. applications or balance information into
passive solar between the TRNSYS
due to the lack multiple zones, | interface.

n/a = no data available at the time of the report
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Activity 1.3.1 a (Continue) : Assessment of the two (2) most popular simulation models :

The most two energy efficient perspectives of Building Energy Simulation Models (BESM) will be
determined by the status of the utilization of BESM in the design, retrofitting and energy
performance evaluation of commercial buildings in Thailand. The following issues will be addressed
in the summarization of results:

- Survey of popular simulation models being used in Thailand.

- Evaluation pros and cons of features of each model.

- The utilization patterns survey of the two most popular simulation models: How the
model are used and for what purpose, major use groups, most frequently use
functions

- Details assessment of features and functions of the two most popular simulation
models to understand their applicability to the Thai context

- Evaluation of capacity of users and their needs on extra features and functions to
understand to which extend these models are utilized and ought to be improved.

Sub-Activities as of October 2013 :

In this progress report, there are sub-activities to explore more on details assessment as following:

1. Collect BEC program development progress

2. Collect professional contacts for questionnaire.

3. Distribute, collect and analysis questionnaire for most popular simulation models
being used in Thailand.

1. BEC Program Development Progress

The ongoing activities related to improving BEC program, the only available program that eligible to
be used to calculate building energy performances according to Thai's building energy code, were
explored. The Department of Alternative Energy Development and Efficiency (DEDE) has a project to
improve BEC program. As this project is at the period of conclusion, the list of new version, BEC
v.1.0.6 (Not yet available to public at the end of October, 2013) changes are as follows:

e Lighting power density results are assessed so that the numbers "equal" to the
standard number set by the energy law is considered "pass" rather than fail as in the
previous version.

e For split type >12 kWh, there is no efficiency requirement available in the energy
code, the program will show "n/a".

e 0-0.5 cm width air gap will have "R" value equal to "0".

e Add'Rotary" to the air conditioning system type list and use the same calculation
method with "Screw Driven" or "Scroll" types.

e Transparent component of wall and roof cannot have the same name.

e Delete "air gap" from material list. "Air gap" can be entered manually for each
condition in "Custom" section.

e Change the default value of "Shading Coefficient" from "0" to "1"

e Change how to enter glazing information. If the "U-value" is entered, the program
will use this number in the calculation. If other values are entered, the program will
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automatically calculate the U-Value from those information. When SHGC value is
entered without glazing thickness. Entered SHGC will be used.

e Changes how to displayed "central air conditioning systems" such that users know
which system they are currently working with.

e Change performance report sequence such that the "overall performances" are
reported first. Details reports are showed in following pages.

e Materials in BEC can be exported into “Saq.xls”. However, to change default material
value, details must be sent to the program developers.

e Material names can be changed to give more clarification. More information about
material can be entered in the "description" section".

e "Fail" result is emphasized more for clarity.

e New functions are being worked on in order to import "bec file" between versions. If
this function is working, other benefits such as working with multiple files for each
part of the same building could be possible.

e Change "Save As" to "Backup Project".

e Add program capability to identify "roof inner surface with high or low emissivity"
according to energy code. The default value will be "high emissivity".

e The program will give warning message if two projects are opened at the same time.

e Add afunction to include "frequently used materials" in the database.

e Add "Duplicate" function to duplicate input data. However, this is not available in
every section to prevent errors that might occur.

e Correct how the program treats "SHGC" and "Visible Transmittance".

e Correct the calculation method for Roof U-value in each slope.

2. Collect professional contacts for questionnaire.

Professional contacts have been collected from attendant lists provided by DEDE and the Institute of
Siamese Architect (ISA). Lists of energy consultants, energy service companies (ESCO), architectural
companies, green building consultants were also built as well as the list of private companies and
government offices related to energy code implementation. The questionnaire address has been
distributed to more than 200 email addresses and 400 companies/institutes, starting from October,
11 2013.

3. Distribute, collect and analysis questionnaire for most popular simulation models being used in
Thailand.

Online questionnaire is used to collect profession user basic information. SurveyMonkey, a web
survey development cloud based (SaaS) company was selected as a platform for the questionnaire.
SurveyMonkey is the world’s largest survey company with more than 1.5 million online survey
responses per day. It provides easy accessibility to respondents and also tools to help collect and
analyze data for users.

The survey address for this questionnaire is https://www.surveymonkey.com/s/PEECB1

Therefore, the questionnaires has been developed into Questionnaire#fl and Questionnaire#2 as
following details:
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Questionnaire #1
https://www.surveymonkey.com/s/PEECB1

The survey includes participants who attended the OTTV training course by DEDE, Software users
from institutional or consulting firms. Sample of survey forms have been provided as follows;
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Questionnaires #2
https://www.surveymonkey.com/s/PEECB2

The survey includes participants who have experienced in using the most 2 popular software. Sample
of survey forms have been provided as follows;
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As of October, 31 2013, 27 respondents have been collected.

Initial results are as follows:

1. Working status : Academic 41%, Government 11% Private 48%

2. Sex:Female 26%, Male 74%

3. Ages:20-30yrs 15%, 31-40 yrs 44%, 41-50 yrs 37%, more than 50 yrs 4%

4. Energy simulation program use patterns: 6 most used programs are selected.

. ISA DOE

Uses BEC VisualDOE | Ecotect | EnergyPlus OTTV 2 1E
1. Use to try 13 12 12 11 10 10
2. Evaluate
bwldmgs 9 3 4 1 5 1
according to
energy code
3. Evaluate
residential 5 6 6 2 3 6
buildings
4. Evaluate
commercial 7 4 9 4 4 6
buildings
5. !Ev?luate green 8 a 5 0 3 3
buildings

At the end of this questionnaire period, two most used programs will be selected for a detail
qguestionnaire. 96% of respondents state that they are happy to participate in the next phase of this
project.

Cl1-4 Activity 1.4.1 a & b: Study and identify the overall training courses for
EE technologies and practices and financial arrangement in
commercial buildings

BHRD (Bureau of Human Resource Development) , DEDE is the main division for developing and
conducting all energy efficiency and renewable energy training activities in Thailand. The training
courses divided into 5 groups as following :

Existing Training Courses:

Group 1: Training courses on Energy Management for Energy Conservation in Factories & Buildings
Group 2: Training courses on Energy Saving Technologies (By Technology)

Group 3: Training courses on Energy Saving in Industrial Sectors (By sub-sector)

Group 4: Training courses on Energy Saving in Building Sectors (By sub-sector)

Group 5: Training courses on Energy Saving for Academic

The Analysis of all existing training courses can be summarized as follows;
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Advantage Recommendation
1. Training courses have been developed and | 1. All training courses should be reviewed to
delivered to target groups cover all major avoid the duplication in the contents.

targets by sector and sub-sector.
2. According to the approved budget of each
fiscal year, there is several training courses
have been launched in the same period. In
this regard, level of competency for each
training course should be clearly identified to
assist participants in selection the training
course to attend.

3. Clear training path for each target group
should be clearly identified.

2. Compulsory training courses have been There is only compulsory training courses
developed and delivered cover both have been designed for technical person only
commercial buildings and factories (PRE: Person Responsible for Energy).

Compulsory training courses for energy
manager on energy management system
should be considered

3. Training courses have been develop and Existing training courses have been designed
delivered to the target groups cover focusing on individual technologies or
technology application courses for specific individual equipment. Designing of technical
energy consumed system. courses using system or whole facility

approach could be considered

4. Training courses have been developed for | There is no training courses for professional
major energy users and academic. engineer and architect

Recommended on Training Courses for Commercial Building Sector:

The training courses for commercial building sector are recommended in collaboration with the
20Yrs’ Energy Efficiency Conservation Plan as following:

= Short term action (Y2011-Y2016)
The training courses shall be developed to enhance knowledge management for
all stakeholders and preparing for the coming AEC in Y2015. Key success of
demonstrated projects shall be developed for training courses and get involved
with professional consultants, lecturers, institutes, associations. A target-based
approach is then recommended for the systematic development.

= Medium term action (Y2017-Y2022)
The training courses shall be developed to leverage the professional ability or
competency of educational institutes/consultants/Associations. These key
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stakeholders will drive all participants towards the low carbon society in the long
term action.

= Long term action (Y2023-Y2030)
The training courses shall be high-lighted for the integration among government
agencies and entrepreneurs or Non-profit organizations. Better understanding
and perception in Net Zero Energy Buildings : NZEBs will be the market driven
activities associated for long term achievements.

The 20Y Energy Efficiency Conservation Plan aims to promote the level of energy saving capability of
commercial buildings by encouraging each commercial building to move from existing low efficiency
level toward Building Energy Code- BEC level, High Energy Performance Standard- HEPS level,
Economic Building- Econ Level and Zero Energy Building, ZEB. The training courses for commercial
buildings sector should be designed and developed using the same approach as 20Y Plan. Table 3.5
summarizes the training concept recommend for each level of energy saving capability.

Table 3.5 Training approach for commercial buildings based on level of energy saving
capability
Type of Building Building Characteristics Training Approach
based on

Level of Energy
Saving Capability

BEC Buildings which design and operate A. Review Existing
(Building Energy Code) equipment/system comply with the Training Courses
Minimum Performance Specified by Thai

- Integrate the design
concept of BEC Building
into Conventional and
Senior PRE Training
courses

- Integrate the design
concept of BEC Building
into training courses on
energy saving in
Building Sectors group

Law/Standard.

= ENCON Act B.E.2535

= Ministerial Regulations
of New Building Energy
Conservation Design
B.E.2552

B. Develop new training
courses

- Develop specific
training courses for
professional engineer
and architect on BEC
Building

- Develop training course
on Building Energy
Simulation Model
Software

- Develop training course
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Type of Building Building Characteristics
based on
Level of Energy
Saving Capability

HEPS Buildings which design and operate with
(High Energy the high energy efficiency standard of
Performance various system which can be achievable by

Standards) using current technologies
ECON Buildings which design & operate with the

(Economic Buildings)  technologies of equipment and various
systems are developed to be more energy
efficient, but are still cost-effective

or

Green buildings which specially concern on
energy & water consumption and material
usage during
design/installation/operation/maintenance
phases according to LEED and/or TREES
standard

Training Approach

on Measuring of Actual
Building Performance
Develop guidelines and
training course on
M&V/MRV Practices

A. Review Existing

Training Courses

Integrate energy
performance standards
of each major
equipment or system
into existing training
courses on energy
saving technologies
group and energy
saving in building
sectors group.

B. Develop new Training

Courses

- Develop Advanced

Energy Saving
Technologies in
Commercial Building
Training Courses

A. Review Existing

Training Courses

Integrate Econ Building
Concept into existing
training courses on
energy saving in
Building Sectors group

Integrate Econ Building
Concept into existing
Conventional and
Senior PRE Training
Courses

B. Develop new training

courses
Develop training
courses on related
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Type of Building Building Characteristics Training Approach
based on
Level of Energy
Saving Capability
green building
certification standard
such as LEED, TREES

ZEB Building which design and operate with A. Review Existing
(Zero Energy Building)  the need for external energy supply to the Training Courses
buildings is near zero because the energy
demand of such buildings is very low and - Integrate ZEB Building
there is also on-site energy generation Concept into existing
from renewable energy training courses on

energy saving in
Building Sectors group

- Integrate ZEB Building
Concept into existing
Conventional and
Senior PRE Training
Courses

B. Develop new training
courses

- Develop training
courses on application
of renewable energy
technologies for
commercial buildings

The recommendation on development of training courses should comply with the target to promote
the level of energy saving capability for commercial buildings in short, medium and long term
achievements. Target group for each training course should be analyzed in order to provide the
appropriate level of training to each target group.
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Table 3.6 Initial analysis on current availability of required training courses for each target

group — commercial building sector

Consultants

Training Course Developer | Owner & Building Designer Government
Executive Staffs Engineer Officer
Engineer & | & Architect
Technician &

Level of competency

BASIC Knowledge

Concept and approach
of Energy Conservation
in commercial buildings

Operation &

Maintenance

Energy Management
System in commercial
buildings

4

NA

|

Specialized training on
energy saving
technologies

Specialized training on
energy saving in
commercial buildings

DESIGN Practice |

energy efficient
building design

Specialized on NA NA NA NA NA
buildings standard
Specialized training on NR NR NA NA NA

Energy Audit for NR NR A NR A
identifying Energy
Saving Measures
Measurement & NR NR NA NR NA
Verification
Note: A = Training Courses are available but need to be reviewed

NA = Training Courses are not available and need to be developed

NR = Training Courses are not required

Meaning of level of competency

Level 1 = Non technical content is required
Level 2 = Non technical content is required and basic concept of technical content is required
Level 3 = Technical content is required but not to design level

Level 4 = Technical content is required up to design level
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C1-5 Activity 1.4.1 c: Development of the overall training program

According to the analysis on current availability of required training courses for each target group in

C1-4, the overall training program to support the current curriculum available has been defined and
proposed as summarized in Figure C1-5.1 and Table 3.7

Bright Management Consulting Co.,Ltd. Page 33/70



Progress Report#2
Promoting Energy Efficiency in Commercial Buildings, PEECB

¢ Building Certification to ZEB

PROPOSED TRAINING DEVELOPMENT

¢ Person Certification to ZEB

¢ Updated Curriculum

2018- 2030

¢ Upgrade to BEC * Initiate ECON, ZEB concept
Under PEECB : 2013- 2017 pe P
¢ Mobilize to HEPS ¢ Integrate & Maintain Eff.

BASIC KNOWLEDGE

OPERATION
& MAINTENANCE

DESIGN PRACTICE

ENERGY AUDIT

PRACTICE

Figure - C1-5.1 Proposed Training Development on Promoting Energy Efficiency in Commercial Buildings
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Table 3.7 Proposed training courses for each target group — commercial buildings sector
Training Courses Target Groups/Required Training Courses
Developer Owner Bldg Staff/ Designer Government
&Executive Eng/Tech Officer

BASIC Knowledge Non-technical | Non-technical Technical Technical Non-technical

(design) + Basic concept

B1- Concept and approach of Energy Conservation in commercial

buildings
B-1.1 Development Concept for Energy Efficiency in Commercial
Buildings
B-1.1 — M1 Introduction to Energy Efficiency in Commercial B-1.1-M1 B-1.1-M1 B-1.1-M1 B-1.1-M1 B-1.1-M1
Buildings
B-1.2 — M2 Energy Efficiency Index for Commercial Buildings B-1.2-M2 B-1.2-M2 B-1.2-M2 B-1.2-M2 B-1.2-M2
B-1.3 — M3 Case Studies on Energy Efficiency Measures in B-1.3-M3 B-1.3-M3 B-1.3-M3 B-1.3-M3 B-1.3-M3

Commercial Buildings

B1.2 Financial Analysis for Energy Efficiency Measures

B-1.2 — M1 Cost Benefit Analysis for Energy Efficiency Measures in B-1.2-M1 B-1.2-M1 B-1.2-M1 B-1.2-M1 B-1.2-M1
Commercial Buildings
B-1.2 — M2 Life Cycle Cost Benefit Analysis for Energy Efficiency B-1.2-M2 B-1.2-M2

Measures in Commercial Buildings

Operation & Maintenance Non-technical | Non-technical Technical Technical Non-technical

(design) + Basic concept
O1- Energy Management System in commercial buildings
(Existing DEDE’s Training Courses) NR NR A NR NR
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Training Courses

Target Groups/Required Training Courses

Developer Owner Bldg Staff/ Designer Government
&Executive Eng/Tech Officer
02.-Specialized training on energy saving technologies
OM-2.1 Air Conditioning System
OM-2.1 - M1 Technology Assessment for Improvement OM-2.1-M1 OM-2.1-M1 A OM-2.1-M1 A
OM-2.1 —M2 Best practices on air conditioning system operation OM-2.1-M2
in commercial buildings
OM-2.2 Lighting System
OM-2.2 -M1 Technology Assessment for Improvement OM-2.2-M1 OM-2.2-M1 OM-2.2-M1
OM-2.2 —M2 Best practices on lighting system operation OM-2.2-M2
operation in commercial building
OM-2.3 Renewable Energy for Commercial Buildings
OM-2.3 -M1 Technology Assessment OM-2.3-M1 OM-2.3-M1 OM-2.3-M1
OM-2.4 Commissioning requirement for building energy systems OM-2.3
03.-Specialized training on energy saving in commercial buildings
OM-3.1 Case Studies on energy saving from operation in commercial
buildings
OM-3.1 — M1 Energy Saving in Hotel OM-3.1-M1 OM-3.1-M1 A OM-3.1-M1 A
OM-3.1 — M2 Energy Saving in Hospital OM-3.1-M2 OM-3.1-M2 OM-3.1-M2
OM-3.1 — M3 Energy Saving in Condominium OM-3.1-M3 OM-3.1-M3 OM-3.1-M3
OM-3.1 - M4 Energy Saving in Department Store OM-3.1-M4 OM-3.1-M4 OM-3.1-M4
OM-3.1 — M5 Energy Saving in Office Buildings OM-3.1-M5 OM-3.1-M5 OM-3.1-M5
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Training Courses

DESIGN Practice

Target Groups/Required Training Courses

Developer

Non-technical

Owner
& Executive
Non-technical

Bldg Staff/
Eng/Tech
Technical

Designer

Technical

Government
Officer
Non-technical

D1.-Specialized on buildings standard
D1.1 Certified Standard for Energy Efficient Buildings

(design)

+ Basic concept

D1.1- M1 : Trends of Energy Efficient Buildings Standard and D1.1-M1 D1.1-M1 D1.1-M1 D1.1-M1 D1.1-M1
Certification in Thailand

D1.1- M2 : Energy Efficient Buildings Certification D1.1-M2 D1.1-M2 D1.1-M2 D1.1-M2 D1.1-M2
D2.-Specialized training on energy efficient building design
D2.1 Guidelines for Energy Efficient Building Design

D2.1-M 1 : Introduction to Building Energy Code NR NR D2.1-M1 D2.1-M1 D2.1-M1

D2.1-M 2 : Energy Efficient Design for Commercial Buildings D2.1-M2 D2.1-M2 D2.1-M2
D.2.2 Training on Building Energy Simulation Model (BESM) D2.2 D2.2

ENERGY AUDIT Practice

Non-technical

Non-technical

Technical

Technical

(design)

Non-technical
+ Basic concept

E1l.-Energy Audit for identifying Energy Saving Measures

(Existing DEDE’s Training Courses) NR NR A NR A
E2.-Measurement & Verification
E2.1 Benefit of Measurement & Verification System E2.1 E2.1
E2.2 Measurement & Verification for Energy Saving Project NR NR NR
E2.2 M1 : Measurement and Verification Protocol E2.2 M1 E2.2 M1
E2.2 M2 : Measurement and Verification Plan and Reporting E2.2 M2 E2.2 M2
E2.2 M3: Case studies on the implementation of Measurement & E2.3 M3 E2.3 M3

Verification System in Commercial Buildings
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Further details of proposed training courses have been provide in ANNEX Il of this progress report

Note: A = Training Courses are available but need to be reviewed
NA = Training Courses are not available and need to be developed
NR = Training Courses are not required

Meaning of level of competency
Level 1 = Non technical content is required
Level 2 = Non technical content is required and basic concept of technical content is required
Level 3 = Technical content is required but not to design level
Level 4 = Technical content is required up to design level

For next steps, the contents of each proposed training course will be developed by highlighting the
application of technologies to improve buildings energy efficiency from BEC towards HEPS, ECON and
ZEB. The initial contents of energy efficiency buildings have been provided in the followings part
C1.5-1.

C1.5-1 The initial contents of the energy efficiency buildings

The potential of energy saving in commercial sector increasingly become more important as energy
consumption in this sector continue growing and increase its share in national total energy
consumption. In national energy efficiency development plan has predicted the growth of share in
this sector from 8% to 10% by 2030.

The potential of energy saving assessment is done by comparing energy usage of individual building
and the reference building. In order to achieve higher energy saving potential, these reference
buildings have to be improved. The level of reference building standard identified in EEDP 20Y can be
categorized into 4 levels namely, BEC, HEPS, ECON and ZEB

Reference BEC HEPS Econ ZEB
Expected
Percentage of 0 20-25% 30-35% 60 % 70 %
Saving

Building Energy Code (BEC)

According to ministerial regulation, the BEC specify building specification in 6 areas which are
1. Building Envelope

Building envelope or building facade design improves building passive properties. This has
greatly effects on heat transfer through the building. Overall Thermal Transfer Value (OTTV)
and Roof Thermal Transfer Value (RTTV) are the indicators used to evaluate building’s
envelope system.

Building Types OTTV (Watts/m2)
School, Office 50
Theatre, Plaza, Department Store 40
Hotel, Hospital, Condominium 30
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2. Lighting Equipment

Lighting equipment is define by Light Power Density (LPD). The LDP is a proportional

between energy use by lighting system and the area of occupied.

Building Types LPD (Watts/m2)
School, Office 14
Theatre, Plaza, Department Store 18
Hotel, Hospital, Condominium 12

3. Air Conditioning System

Air conditioning unit used in the building need to achieve minimum COP as required by the

regulation, other type of A/C units excluding in the table are not restricted.

A/C Unit Size copP
Less than 8000 3.22-4.10
8000 to 12000 3.22-4.10

4. Steam Boiler Equipment

Steam boiler equipment refer to large utility scale boiler and required to has minimum

efficiency as required

Type Efficiency (%)
QOil fired steam boiler 85
QOil fired hot water boiler 80
Gas fired steam boiler 80
Gas fired hot water boiler 80
For air source heat pump water heater
Design Inlet Outlet Air Minimum COP
Temperature Temperature Temperature
Celsius
Type 1 30 50 30 3.5
Type 2 30 60 30 3.0

5. Energy Performance

The building constructed according to BEC regulation will be determined by BEC (2e-building)
energy simulation program. The program use building envelope information (OTTV,RTTV) to
determine energy from A/C unit, lighting system at the building site atmosphere.
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6. Renewable Energy

The BEC standard allows building to be installed with onsite renewable energy generation
system. These system may refer to solar PV, wind turbine or biomass boiler with fuel come
from renewable energy source. Electricity generated from the system will be used to
subtract energy demand from the building.

Daylight design is also considerate in this topic. Lighting system situated in area where
sufficient daylight is presented can be deducted from lighting energy usage.

Example of Technologies cooperate on BEC

Autoclaved aerated concrete

Commercially known as “Lightweight Concrete Block” in

Thailand, Autoclaved concrete improve thermal efficiency and | : ;

reduces heating and cooling load in buildings. It also benefits = 9 rrY.T :

construction process as its light weight and workability. It also : i 1 n ; 1 1

provides better sound insulation and resists to fire hazard Figure C1.5-1.1: Cross sectional of AAC concrete
. . (Greenbang.2012)

than traditional brick block.

OUTSIDE INSIDE

Low Thermal Emissivity Glass (Low-e) Haat fito%

Low-e coating improves windows thermal efficiency without L'9ht THER

. L . "
major changing in glass structure or greatly increase b 45% enters
i i 41% enters

material cost. The method is to reflect the unwanted solar

. . . . . 17%
radiance while allowing visible light to get through as much o emers

as possible. 68% heat loss

reduction

Figure C1.5-1.2 : Low-e glass emissivity (Althem)

W&y

Air Conditioning Unit with EGAT No.5 High Efficiency Labeled
Thailand weather is hot almost a whole year. Air conditioning unit has
aannuAnsznlszininwgUnsal iy critical part for heat load in the building. Electricity Generation Authority
Us:tnn MEsussun of Thailand (EGAT) has realized for this problem and issued energy label
T ' program for electrical appliances. Air conditioning unit is one of the
appliances in this program. Typically, A/C unit selling in the market is
related with No.5 to ensure energy efficiency for the user. The No.5 rate
in A/C unit requires the minimum COP of 3.4 or 11.6 EER which can be
readily accomplished by current manufacturer technology.

Figure C1.5-1.3 : No.5 efficiency label
in air conditioning unit (EGAT.2012)
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Fluorescent lamp

In the 1970s, fluorescent lamp was introduced as energy saving tube in Europe. It was designed with
a tube filled with gas that will be electro-stimulated by electricity. Increased efficiency meant that
the tube produced only 9% lumen reduction for a 20% power reduction. Fluorescent lamp is
dominant lighting equipment nowadays due to its efficiency and cost competitiveness. It has easily
replaced traditional incandescent lamp and become main product for lighting system in the building.

High Energy Performance Standard (HEPS)

HEPS is a higher standard which can be achieved by current technology. HEPS can be achieved
through a promotion and demonstration program of new technologies. The promotions and
incentive could stimulate the acceptance in private sector. Once the demonstration shows the
successfulness, the technologies would be easier to get adopted voluntarily.

Example of Technologies cooperate on HEPS

Green Roofs and Green Walls

In urban environment, the present of building surface and
concrete pavement cause heat island effect to surrounding
environment. High ratio of reflectivity in the area occur
overall heat increase in specific area urban environment,
called “heat island”. By using green walls and green roofs,
where the plants are used to cover a whole of partial
building surface, it will reduce individual OTTV of building
surface and reduce surrounding temperature. This resulted
in reducing energy loss through the facade and lower
atmospheric temperature. The plants used on green surface

may cooperate with grey water system in purifying polluted Gt (||
| |
water. ' :I

'y dl.””! il - 'i'

Figure C1.5-1.4 : Example of exterior green wall
(Sexton.2013)

Glazing Glasses

Glazing glass or insulated glazing is a composite construction £ 17
of two panes (double glazing) divided by hallowed space. This

space can be filled with air or gas to reduce heat transfer ke =1
between window panes. The glass panes are separated by et s

Alurminiurn
spacer

|
i

spacer that conceal outside air and cavity air. Traditionally,
spacer was made from metal for the favor in its durability.

However, it has a weakness as a metal has high heat

mm

conductivity. Therefore, recent spacer is made from less Figure C1.5-1.5 : Cross-sectional s Gouble

glazing and triple glazing (G2S groun.2008)

.
!
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conductivity such as foam. The other benefit beside from heat insulation is acoustic insulation. The
large air space improves noise insulation as sound travel poor in less density medium. Using double
glazing window is familiar in cold climate.

Light Emitting Diodes (LEDs)

When compared with fluorescent, LEDs has higher energy efficiency, produce less heat and longer
lifetime. Unlike incandescent bulb and fluorescent bulb which using gas contained in fragile glass
structure for the operation, LEDs has solid semiconductor as a light source that can operate at
atmospheric condition. Without failing electronic equipment such as ballast and starter, LEDs is likely
to be fail-proof though its lifetime and can be made into many forms.

Figure C1.5-1.6 : LEDs in T8 tube light (XiangDa,2011)

Improved Energy Efficient System

In HEPS, improving efficiency of air-condition system require an effort beyond A/C unit power
efficiency. Higher efficiency of a whole system can be done by optimizing the process.

Energy Recovery Ventilation (ERV) is the energy recovery process of exchanging the energy
contained in normally exhausted building or space air and using it to treat (precondition) the
incoming outdoor ventilation air in residential and commercial HVAC systems. During the warmer
seasons, the system pre-cools and dehumidifies while humidifying and pre-heating in the cooler
seasons. The benefit of using energy recovery is the ability to meet desire ventilation & energy
standards, while improving indoor air quality and reducing total HVAC equipment capacity.

This technology has not only effective in reducing energy cost and heating and cooling loads, but it
has allowed for the scaling down of equipment. Additionally, this system will allow for the indoor
environment to maintain a relative

humidity of an appealing 40% to 50% range. Eresh air Return
This range can be maintained under P -
essentially all conditions. The only energy ﬁlr_ _,\ =
penalty is the power needed for the blower o cke

to overcome the pressure drop in the 4= - _,\ —p
system. Exhaust Supply

Figure C1.5-1.7 : Air-to-Air Heat Recovery in ventilation
cuctem (Schild 20N4)
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Variable Speed Drive Chiller (VSD). In most buildings, cooling load is varying with the day and year.
The Chiller sizing has to cover the peak load of the system. The chillier that operates at full load
regularly will result in inefficient energy consumption. Variable Speed Drive (VSD) Chiller is
equipment that uses the principle of variable frequency drive in regulating motor speed to respond
with system load. By this method, it allow chillier to respond with partial load that consume energy
equal to actual load requirement. VSD system should be benefited in the building which has high
variation of load. Building with constant usage will require constant cooling load resulted in
unutilized of VSD equipment. Therefore, for the buildings with constant cooling load, High Efficiency
Chiller would be recommended.

Economic Building (Econ)

ECON is an expected standard which can be fulfilled with the development of technology and system
but still wroth for investment. The technologies might become already available today or being used
in a restricted area. However, through the trend of technology development and energy efficiency
promotion, these technologies will become available competitively in the future.

Example of Technologies cooperate on
Econ

Cavity Insulation Wall

Comparing to treditional wall, cavital wall has not only
gap layer between inside and outside surface but also
contain insulation layer in wall composites to maximize
thermal insulation in the wall. Air gap in the wall
obstruct heat transfer between indoor and outdoor
environment. Air gap layer can be also filled with
insulation material such as styryne foam for superative

insulation.
Figure C1.5-1.8 : PU foam in cavity wall insulation (Dino
Green,2012)

Triple Glazing . HEAT LOSS COMPARISON

As similar to double glazing, triple glazing contain additional .ﬁn

window pane and gap. Although it obviously provides greater 3 #

insulation than double glazing, there are many factors to take E-‘

into consideration. The high cost of triple glazing window is gf

the main factor. 21

o

dAngla Memal  SBawd  ARaed
Ghdng  Combls Cromk¥a Croukla
Ghgity  Harieg  Saieg

Figure C1.5-1.9 : Heat loss comparison in
each glazing technology (G2S group,2008)
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Variable Refrigerant Flow (VRF)

VRF allow system to regulates expected zone cooling, permitting
accurate and personalised air conditioning energy consumption in
single room boundary. It also optimizes room comfort and
reduces energy and maintenance costs. VRF provides system
simplicity and operating flexibility. It benefits from the advantages
of direct expansion linked to inverter control and the most
sophisticated electronic control. This technology has many
advantages, from the system design to the installation and
operation phase. Thewide range of indoor cooling
load makes VRF the most flexible choice to satisfy any building
requirement.

Figure C1.5-.10 : lllustration of VRF system in the
building (Johnson Controls,2013)

Radiant Cooling

Radiant cooling energy offset comes from less energy-consume compartments and effectiveness of
radiant cooling method compared to air based cooling system. Radiant energy saving performance
depends on climate in each area. Hot and dry climate are the best condition for radiant cooling
performance due to the advantages in thermodynamic properties. The system performs less
effective in humid climate as increased load from latent heat.

100% Peak Power

Conventional Eal"ﬂl:t Cooling
HVAC System HVAC System

Figure C1.5-1.11: Peak Loads of Conventional HVAC and Radiant
Cooling System (Berkeley Lab, 1994) Figure C1.5-1.12 : Radiant ceiling cooling and
heating svstem (S&P.2013)
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Solar Tube

In order to reduce light power density in the %
building, passive lighting must be integrated :
into the design. Solar tube is a device that
harnesses natural light from outside into the
building. The collector allows light transporting
through the reflector surface. Natural light can
be send to intermediate floor without
interfering with building enclosure. By blending
natural light with ultra-efficiency LEDs, the
system can operate throughout day and night
with significantly cutting energy use. It is also
widely known that using delighting will
increase  working  productivity of the

occupants. Figure C1.5-1.13 : Solatube tubular daylight
devices (Solartube.2013)

Zero Energy Building (ZEB)

ZEB is the future achievement for the building external energy requirement to be near zero. This can
be done by improved high standard building fagade, utilized high efficiency equipment and onsite
renewable energy generation.

Scope of Definition

Zero Energy Building, by its term in general is a building with no need of electricity. Despite the
widely use of the phrase “Zero Energy Building”, there is no accurate definition to defines the
element of ZEB. In fact, zero energy building requires energy at the certain level which will be
supplied by renewable energy.

Considering standalone ZEB without electricity grid connection (offsite), offsite ZEB has to be self-
sufficient in balancing between energy demand and generation. By realizing that building energy
demand is fluctuate through the time, renewable energy generation has to be oversized to cover
peak demand. Energy storage would be necessary if energy from grid is not available.

In the urban environment, where the grid connection is always available, ZEB’s energy offsetting can
be done in various methods. Energy demand and generation and be done independently regardless
of time of using. When the generation is greater than the demand, excess energy can be send to the
grid. Likewise, when building energy generation is insufficient, the grid can supply unfulfilled energy
balance.
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The National Renewable Energy Laboratory (NREL), United States’s department of energy, has given
a decent boundary of ZEB definition. ZEB is a building with greatly reduced in energy need by energy
efficiency measures and be able to offset building energy requirement by its own energy generation.
The supplied to the building should be affordable, locally available, nonpolluting and renewable

source.

Renewable Energy Supply Priority

Although there are many renewable energy options available for ZEB depends on regulator
allowance. The most favorable is renewable energy that are available onsite of ZEB. Offsite
renewable energy could be used to offset energy demand but it also cause carbon footprint from
transportation and land use at the same time.

Requirement
Preferable

Energy

Efficiency

Most Preferable Least

Onsite Offsite

Renewable
Energy

Renewable
Energy

Table 3.8: ZEB renewable Energy Supply Option Ranking (NREL,2006)

Option | ZEB Supply-Side Examples
Number | Options

0 Reduce site energy use | Day lighting, high-efficiency HVAC equipment, natural ventilation,
through low-energy evaporative cooling, etc.
building technologies

Onsite Supply Option

1 Use renewable energy | PV, solar hot water, and wind located on the building.
sources available
within the building’s
footprint

2 Use renewable energy | PV, solar hot water, low-impact hydro power, and wind located on-
sources available at site, but not on the building.
the site

Offsite Supply Option

3 Use renewable energy | Biomass, wood pellets, ethanol, or bio diesel that can be imported
sources available off from off site, or waste streams from on-site processes that can be
site to generate energy | used on-site to generate electricity and heat.
on site

4 Purchase off-site Utility-based wind, PV, emissions credits, or other« green »purchasing
renewable energy options Hydroelectric is sometimes considered.
sources
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The criteria of consideration on this ranking are
- Reduce environmental Impact by reduce energy use from building design

- Onsite Renewable Energy is prefer due to reducing in transportation and conversion
losses

- Energy sources have to be available over the lifetime of the building
- Must be widely available and replicable to use for future ZEBs

Zero Energy Building Metric Classification

Due to the difficulty in supplying energy in each building site, i.e. limitation of building site and
condition, or perspective of government policy, zero energy building can be classified by a various
terms of achievement depending on each government targets. Several metrics can be used to
measure ZEB definition, which are

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 .This is the most measurable and consistent definition since the unit of
energy use can be measured directly for every building.

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 .To calculate a building’s total source energy, imported and exported energy is
multiplied by the appropriate site-to-source conversion multipliers .Source energy for energy used a
life cycle approach to determine site-to-source factors. In the study of Deru and Torcellini (2006), has
suggested the factors for national electricity and natural gas of 3.37 and 1.12 respectively. That is
mean, in order to achieve ZEB by this definition one unit of exported electricity can be used to offset
3.37 unit of gas use or 1.12 of electricity use.

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 and energy used over the year. The energy cost that has to be offset may include
distribution, peak demand, taxes and metering charges for electricity. However, it must be realized
that the cost of utility (electric price, gas price) can be changed from year to year. Thus, the energy
generation has to be increased respectively in this case.

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 .It use the same principle of
source energy to define the factor of emission for a unit of energy use. In the extreme case that
energy produced from national grid is produced from zero emission sources i.e. nuclear power,
hydro, wind and solar farm, there is no need for building to generate its renewable energy.
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Example of Technologies cooperate on ZEB

Light Louvers and Sunshade Overhangs

Shading Coefficient has a critical role in building fabric analysis. The section of wall completely

exposed to the sun light can has SC as high as one. The fewer walls expose to the sun the less heat

gain through the wall. Installing permanent shading structure will reduce OTTV of the building,

resulting in better building performance and rating.

Transparent material usually considered as energy leakage. The typical lower heat insulation than

opaque material made it become vulnerable area in building fa

bric. By installing sunshade overhang

and louvers reduce energy gain through the area while allow daylight through the window.

\ |
o i glass
\ F o outside | inside
\:}\ Light louvers deflect
A b ——— = direct light to ceilings P
\ = 9 9 . Light Louvers
Light shelf |} Light enters (sectlon)
reflects light Automatically and manually from 5° to 85° Light reflected up to

and shades /" operable windows promote
unlouvered cross-ventilation
windows S

Pre-cast thermal mass wall

; \. 3" concrete

| 2" rigid insulation
6" concrete

@ 30° towards ceiling

.

Figure C1-5.1.14 : A light louver daylighting system reflects sunlight to the ceiling, creating an
indirect lighting effect. Fixed sunshades limit excess light and glare (NREL,2012)

Solar Stack Ventilation

The concept of the solar assisted stack ventilation system is
to remove the heat from solar panels to induce passive
ventilation in open space indoor environment (buoyancy
effect).

Heat is built up below the solar panels when it is working. A
narrow gap is allowed between the solar panels and the
metal roof to allow ventilation which is essential to ensure
efficiency of the solar panels. Heat in the gap is also a good
source to produce induce effect which is the principle for
natural ventilation in the rooms.

Figure C1-5..15 : Solar stack ventilation system
at ZER building , Singapore (BCA,2010)
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Fiber Optic Solar Lighting

In urban environment, the favor of multiple stories building may prohibits /
solar tube technology for infiltrating into building structure. In this case,

fiber optic can be used instead of solar tube. Fiber optic system is smaller
and can be embedded within the wall or wiring along with others utility

systems. Therefore, it allows fiber optic to penetrate into lower level of the a

building. Unlike hallow tube, where light is transferred through air as d

outdoor atmospheric condition. Fiber optic
can transfer light with higher intensity. To qf
increase higher intensity, the collector ¥

technology has to be improved from solar
dome which is generally used for solar
tube. The collector will intensify solar light
to adequate demand in the building

Figure C1-5.1.16 : (Left) Solar concentration device, (right top) solar fiber optic system in the

building, (right bottom) solar fiber optic illuminator (Proefrock,2006)

Integrated Double Fagade Buffer Space

Double facade is a passive design method to create buffer space in
high rise buildings. By the synergy of passive design, the space can
be used to aids natural ventilation.

In hot climate, using double fagcade with passive ventilation design
will potentially reduce the need of mechanical cooling in the
system.

Buffer space can be designed to cooperate with various systems
such as shading system or passive ventilation system enabling
night cooling ability. Traditional design of buffer space requires
area to be sacrificed as unused space. In modern design, buffer
space can be used as irregularly occupied area such as auxiliary
pathway.

Cross

Operable Windows ross
Ventilation

" Shading within the
double facade i’ ‘\

y S
Qutdoor In-Slah Duct
Air Intake H

Figure C1-5.1.17 : Example of double fagcade as
buffer snace (Citv of Vancouver. 2009)

Many synergies are possible with buffer spaces such as double ventilated facades. Buffer spaces in
south facing double ventilated facades can be used to aid natural ventilation for example. Other
passive building strategies can also work well with these types of facades such as night cooling and

solar shading.

Bright Management Consulting Co.,Ltd.

Page 49/70



Progress Report#2
Promoting Energy Efficiency in Commercial Buildings, PEECB

Renewable Energy Generation

Zero Energy Building requires energy generation to offset energy demand by the building. In urban
environment, generations at building site are limited by many factors such as area, urban planning
regulation or logistic issues. In this case, 2 technologies are selected as the most convenient
methods.

1. Solar Photo Voltaic(PV) and Solar Thermal Collector

For the buildings or facilities with adequate open space, solar power generation can be used for
renewable energy generation. Solar PV is used to generate electricity directly. In the flat surfaces
such as rooftop or parking lots, poly-crystalline panel can be used due to its high efficiency. Thin
film panel is favored for bending surface due to its flexibility. Solar thermal collector is used for
heating application. Water in collectors absorbs heat from the sunlight. Heated water can be
used for hot water supply in the building or cooling/heating application such as absorption
chiller.

Figure C1-5.1.18: Solar thin film and solar water heater (Solar Renewable, 2012)

2. Micro Wind Turbine

In the location with sufficient wind speed, wind turbine is another solution for electricity
generation. There are two types of small wind turbines that are suitable for urban environment.
Horizontal axis wind turbine, this turbine is visually similar to typical wind turbine in smaller
scale. It can harness wind energy from single direction with tracking system. This type of turbine
is best for open area with definable wind direction. In the urban area where high rise buildings
are situated will provide turbulence flow. In this case, horizontal wind turbine is a solution.
Regardless of wind direction, this type of turbine can operate in omni-direction of wind flow.
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Flow Pattern: Side View Wind Against Face

Flow Pattern: Top View Flow Pattern: Top View
Wind Against Face Wind Against Edge

Figure C1-5.1.19: Vertical axis turbine, horizontal axis turbine, wind profile in urban environment
(Williams, 1997).

Allowable Solution

According to the study of the UK government to pass zero carbon dwelling regulation in 2016, Zero
Carbon Hierarchy Triangle was introduced to be a part of zero carbon solution. By realizing that
whether building energy efficiency is done by improving building fabric or renewable energy
generation is present in the building, it is still difficult for house builder and developer to achieve
total zero emission. Allowable solution is a cost-effective measure to help house builder and
developer to reach zero carbon targets with affordable price. The allowable solutions could be in the
form of

Any additional energy efficiency.
- Energy efficient appliances.

- Exports of low or zero carbon heat to other developments.

Investment in low and zero carbon community heat infrastructure.

Paying into a carbon abatement fund.

Zero Carbon =

Allowable
solutions

Building fabric
performance

Figure C1-5.1.22 : Zero Carbon Hierarchy (Zero Carbon Hub,2013)
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Table 3.9 : Example of Potential Technologies Applied in Applicable Building Levels
BEC HEPS ECON ZEB
% Energy Saving From Reference Building 20% 35% 60% 70%

Component Possible Technology
Wall Autoclaved Concrete Green Surface Cavity Wall Double Facade
. Transparent Surface .
Passive
Shading & Low-e Glass Double Glazing Triple Glazing Light Louvers and
. Sunshade Overhangs
Overhanging
High Efficiency
Equipment Passive Design
Air Conditioning No.5 Certified High High Efficiency with Energy Recovery Concept with High
System Efficiency Devices Energy Recovery Variable Refrigerant Efficiency Hybrid
Flow System
(Hybrid System)
Active

Electrical Lighting

Fluorescent Bulb

LEDs Bulb

Passive Solution

Solar Tube

Fiber Optic Solar
Lighting

Renewable Energy

- Solar PV & Solar Water Heater
- Micro Wind Turbine
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C1-5 (Continue) Activity 1.4.1 c -1 : Preparation of DEDE’s Staff Capacity Building

In order to strengthen the effective implementation of the project, the Project Team has organized
the study trip to visit the country that having best practices and successful case studies in
implementing Energy Efficiency in Commercial Buildings. Japan, as one of the most advance
countries in Energy Efficiency Programme, has been identified for this study trip. DEDE’s staff will
also be invited to attend this trip as part of the capacity building programme.

The study trip will cover various topics related to the implementation of the project such as the
discussion with Japanese design professional team on energy efficiency in the building, Japanese’s
experiences on using building energy simulation software etc. The meeting with Ministry of Land,
Infrastructure, Transport and Tourism (MLIT), Japan will be organized to sharing experiences on the
promoting energy efficiency in commercial buildings. Site visit to SMART Buildings and SMART Cities
will also be organized to understand the implementation of energy efficiency in the actual buildings
and also for the city. The tentative programme, location of site visit and tentative topics to be discuss
with MLIT are provided as followings;

1. Tentative Programme for the study trip to Japan
o o a i
AUN NANIIA f07UN
d9A13 0 5.30u .w%’auﬁuﬁamuﬁuqqsimgﬁ E]’]ﬂ’]iliﬁﬂﬂﬁ’ﬁ‘lﬂaaﬂ{?u 4 Uszg)
5w.y.56 maddl 1 1animes B sen1su TG iisadu TG676

2anAuMIe a1 08.00 w .Asngalafien 1ian 15.50 w.

no 09:00 - 12:00 1. didnaw
6y .56 - Uszgusuiudideargdtuniseaniuuainsussudandsuuas | usen Nikken Seiki 911in
i ausnédndeuvasussmagUu

AM  Visit NS HQ Building
9:00  wieuruil Hotel Lobby
9:20  Departure to NS by Bus

9:55  Arrival to Nikken Sekkei (13F) b

10:00 Welcome speech from Mr. Nohara (CEO of NSRI)
and Greeting from Rep. of DEDE
10:10 - 10:30  Presentation of NS Building & Tour in
Building (14F)

10:30 - 11:50  Presentation of NSG’s projects (13F)
1) Current Low Energy Buildings & BEST(Simu. tool)
2) Demo of new simulation tool for Low Energy code
3) Free discussion

11:55 - 12:55 Lunch at Hotel Edmont (near NS)

13:00  Move to MLIT2
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NaNIsY

14:00 - 16:00

Uszyusaunuanzinauves Ministry of Land, Transportation and
Infrastructure (MLTI) mawsmvms\jﬂu

PM Visit MLIT

2
13:50  Arrival to Housing Bureau, MLIT )

14:00 Greeting from Mr. Hashimoto (Deputy Director General
of MLIT) and Greeting from Rep. of DEDE

14:10 - 14:20 Brief presentation from Thailand team

14:20 - 14:50 Presentation about Energy saving law from MLIT
14:50 - 15:05 Presentation about CASBEE from Dr. Hayashi
15:05 - 16:00 Free Discussion

16:10  Departure from MLIT

18:00 Welcome Dinner

21:00 Transport to Hotel

an1un

2. Ministry of Land,
Transportation and
Infrastructure (MLTI)

e eud
7wy .56

09:30 - 17:00 Beuvauazuaniisudadaiiufivatasusendandas -
SMART Buildings

9:30 wioufiuii Hotel Lobby

10:00 - 10:45 eendumsly Hitachi (Kyobashi)

11:00 - 11:50 Hitachi Collaboration Square Kyobashi

(HITACH) >
11:50 - 12:30 Lunch, around Kyobashi Center

13:00 - 14:30 Visit Smart Building (Hyurik HQ Building )4)

15:30 - 17:00 Visit Smart Building (Harumi Triton Square )5)

17:00 - 18::00 Back to Hotel

- Hitachi Collaboration
Square (Kyobashi)
- Hyurik HQ Building

- Harumi Triton Square

daad1:  Free Time )ndounussendia(

13:00 - 17:30 Weusuuazuanidsudeniiuivaaisuazmitsauil
wawnalulagduuszansnmnisldwaseulueians - SMART
Buildings and SMART Cities

13:00 wieufiuii Hotel Lobby

13:10 - 14:30  senAunsly Kashiwanoha City by Bus

14:45 - 17:30 Site Visit to Kashiwanoha Smart City6)

14:45 - 17:00 - Kashiwanoha Smart Museum
17:00 - 17:30 - Visit UDCK
17:30 - 18:40 Back to Hotel

- Kashiwanoha Smart City

s
9 we .56

ganAunsInauINduusne leeananisou TG Wiendu TG6TT sanidunig

0381 17.30 .
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2. Locations of Visiting Sites

[Wednesday 6" Nov, 2013]
1) Nikken Sekkei Building : lidabashi 2-18-3, Chiyoda-ku, Tokyo
2) Housing Bureau, Ministry of Land, Infrastructure, Transport and Tourism
: The 3" Building of Tyuuou-goudou-tyosya, Kasumigaseki 2-1-3, Chiyoda-ku, Tokyo

[Thursday 7" Nov, 2013]

3) Hitachi Collaboration Square Kyobashi : Tokyo square garden 6F, Kyobashi3-1-1, Tyuo-ku,Tokyo
4) Hyurik HQ Building : Nihonbashi-ootenma-cho 7-3, Tyuuo-ku, TokyoNihonbashi

5) Harumi Triton Square : Harumi 1-8-16, Tyuuo-ku, Tokyo, 104-0053

[Friday 8" Nov, 2013]
6) Kashiwanoha Smart City : Wakamiya 174, Kashiwa City, Chiba prefecture

3. Meeting Topics with MLIT
Topic 1. Compulsory requirement on implementing of Energy Efficiency in Commercial
Buildings in Japan

1.1 Are there any compulsory building energy code to enforce on the implementation of Energy
Efficiency in Commercial Buildings (around 2,000 m2) in Japan?

1.2 What are the processes to enforce the building energy code or any related regulation in Japan?

1.3 How many government bureau or department involved in the implementation of the building
energy code or any related regulation?

1.4 Are there any regulation or code to enforce on the improvement of existing buildings or old
buildings to renovate their building to comply with the regulation or code?

1.5 What are the major barriers in implementing Energy Efficiency in Commercial Buildings in
Japan?

Topic 2. Promoting scheme on implementing of Energy Efficiency in Commercial Buildings
in Japan

2.1 Are there any promotional scheme to support or to encourage the developers or building
owners to implement the energy efficiency in their buildings such as green building
certification, marketing promotional scheme?

2.2 What are the relationship or any link between the government promotional scheme to the
green building standard Index such as CASBEE or LEED?

Topic 3. Supporting scheme to promote the implementation of Energy Efficiency in
Commercial Buildings in Japan - Financial Supporting Scheme or other incentive schemes

3.1 Are there any financial support from the government to stimulate the implementation of
Energy Efficiency in Commercial Buildings? such as the subsidy, tax incentive or any other
financial incentive schemes

3.2 How to encourage the users (buyers) to buy or rent or use the Energy Efficiency Buildings?
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3.3 Component 2 (C-2) Completed Works = 0.40%

C2-1 Propose definition of “Commercial Buildings” for the PEECB Project
Commercial Buildings in the PEECB project :

Based on the target setting from 20yrs’ Energy Efficiency Development Plan , the large buildings
include existing buildings and new buildings under the ENCON Act B.E.2535 (Designated Buildings
>1MW over 5,000 buildings). Moreover, the buildings which related to common activities in the
society will ultimately affect the energy consumption in the country. Therefore, the commercial
buildings in the PEECB project will cover 8 major types of building under ENCON Act B.E2535 as
followings,

Office Building

Department Store

Retail & Wholesale Business Facility
Hotel

Condominium

Medical Center

Educational Institution

Nou,shwnNpeE

Other types of building may be considered to be included in the project if there are significant energy
consumption compare to the 8 major types of building.

C2-2 Activity 2.2.2aReview the Existing Specific Energy Consumption Index (SEC)

The Specific Energy Consumption (SEC) of each building type will be defined in the PEECB project as a
standard approach for collecting building energy efficiency data.

There are 2 sub-activities for this task as followings:

Activity 2.2.2a Review the Existing Specific Energy Consumption Index (SEC) Q2/2013-Q2/2014
Activity 2.2.2b Update the SEC for Commercial Building Sector in Thailand Q1/2014-Q1/2015

Detail of each sub activity can be explained as followings
Activity 2.2.2a Review the Existing Specific Energy Consumption Index (SEC) Q2/2013-Q2/2014

Review all existing information relevant to SEC studied by DEDE and other organization on
commercial building sector in Thailand and other countries which have data available.
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Working Schedule for sub-activity 2.2.2 (a) :

2013 2014 2015 2016

2017

Tasks Q2|a3]/qa|ar]|a2]a3| Qs | a1 |a2]a3|aa| a1 | Q2] Q3] aa

Ql

1. Data
collection

2. Data
Analysis

3.Finalize
existing SEC
on
commercial
sector in
Thailand

Note : =plan , === actual progress

Currently, this 2™ progress report provides the progress of item 1 on data collection of relevant SEC
in various countries with 60% completion of total data collection work. All data collection works are
expected to be finished by Q4/2013.

Activity 2.2.2b Update the SEC for Commercial Building Sector in Thailand Q1/2014-Q1/2015

Update the SEC using the annual energy management reports during the past 3 years of
designated buildings in Thailand. However, the information might need the statistical
analysis to define and interpret of uncertainty among each of building categories such as
hotels and service apartments etc. The comparative performance indication of high EE or low
EE buildings of each building type will be analyzed. The mechanism for periodical updates of
the necessary information through different channel such as annual energy management
report, annual survey, etc. will also be assessed and analyzed.

Working Schedule for sub-activity 2.2.2 (b):

Tasks 2013 2014 2015 2016 2017
Q23| Q4 Q1 (02| Q3| Q4| Q1 |02|Q3 Q4| Q1 [Q2|Q3|Q2a| Q1
1.Data
Collection

2.Update SEC
of Designated
Commercial
Buildings

The activity 2.2.2b has been planned to start on Q1/2014.

The progress of activity 2.2.2a has been reported since progress report no.1. During the period of
progress report no.2, the project team has reviewed and collected further information regarding to
the Specific Energy Consumption (SEC) which has been identified in various countries such as US and
EU. All reviewed and collected information will be analyzed together with other collected
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information from previous progress report and will be further reported in the next progress report
no.3.

Work Progress of Activity 2.2.2a: Review the existing Specific Energy Consumption Index (SEC)
Task-1: Data Collection of SEC in various sources

Work progress of this activity up to this progress report no.2 is accounted for 60% including the
reviewed of;

Specific Energy Consumption in Various Building Types in Thailand

2. Specific Energy Consumption in Various Building Types in various countries (This part
is under progress. The reviewed results provided in this report are only part of the reviewing
works. Further results will be provided in the next progress report no.3)

1. Specific Energy Consumption in Various Building Types in Thailand

DEDE has undertaken several Specific Energy Consumption (SEC) studies. SEC values are generally
presented as an average values for each type of buildings and reflected by the energy policy or
economic situation either in Thailand and global.

One of the official studies on SEC was conducted by DEDE & DANIDA & AIT for developing energy
building code in Thailand. SEC is one of the energy indicators high-lighted in the study (From 113
sampling buildings spread over 4 regional areas and Bangkok).

SEC could also be represented as various intensity of energy usage by system e.g. air-conditioning
system and lighting system where the specific figures will be able to analyze, keep tracking and also
can be used as reference for government officers or policy makers.

Table Al1.1 below is the summary result of SECs from the study :

Table A1.1 Energy indices of designated buildings

All Office Hotel Hospital Department Educational
Store Institution
SEC, = Totalenergy consumption | # of Data 94 43 4 8 35 4
1 =A/C arca+ Non A/C area |LMin. 255 25.5 109.4 83.8 111.0 33.3
[ KWh/m? yr ] Max 660.1 660.1 179.3 234.9 536.5 128.9
Average 226.0 198.0 134.7 134.9 307.3 89.9
Total energy consumption | # of Data 94 43 4 8 35 4
Ly = NTE e Min. 94.7 94.7 170.1 138.5 157.7 128.9
[ kwh/m? yr ] Max 1455.9 1455.9 364.5 372.6 1079.6 249.6
Average 338.1 346.3 247.3 245.6 377.3 182.0
AJC energy consumption | # of Data 94 43 4 3 35 4
SEC; = A/C area Min. 26.0 26.0 114.3 100.2 70.4 63.6
[ kwh/m? yr ] Max 810.5 810.5 256.4 258.9 585.6 165.0
Average 170.8 179.9 163.0 165.9 168.3 111.9
SEC, = Lighting energy consumption | # of Data 94 43 4 8 55 4
* ~ Total arcal Includingcarpark) | Min. 4.8 4.8 16.8 7.77 8.34 12.3
[ kwh/m? yr ] Max 141.2 94.5 32.0 32.9 141.2 17.5
Average 34.3 24.7 25.1 20.0 52.5 14.9
SEC. = Lighting energy consumption | # of Data 94 43 4 8 35 4
"7 Total arealExcludingearpark) | Min. 4.8 4.8 20.7 11.0 13.6 11.4
[ kwh/m? yr ] Max 163.5 94.5 38.2 32.9 163.5 17.4
Average 47.1 32.7 29.4 21.8 76.3 14.7

In general, SEC; shall be used as an indicator for whole building performance where other SECs
could be used as normative reference for system or equipment performance. However, the Energy
consumption ratio and utilize characteristics of each system in typical buildings e.g. office, hotel,
hospital, Department store etc. are also given useful information through the SEC figures. For
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example, the average of SEC; for Hotel building is 163.0 kWh/m?yr which lower than office building
(170.8 kWh/m?yr) while the air-conditioning system of hotel consumed about 66% compared to
office about 52%. This possibly cause by the hotel has 24 hours of operation which building envelop
could maintain their cooling capacity better than heat gain into the building in case of office
building during non-working hours at night and weekend.

Other

28%

AIC
52%
Lighting

20%

Figure C2-2.1 : Energy Breakdown of Office Building

Other
14%

Lighting

20%

AIC

BGE%

Figure C2-2.2 : Energy Breakdown of Hotel

For this reason, SEC shall be used as an indicator for design consideration of new buildings and
operational consideration for existing buildings. The benchmarking of these figures shall be internally
used by building engineers of their own building and/or externally used by all key stakeholders e.g.
consultants, professional institutes, government agencies and policy makers to monitor the progress
of the energy efficiency measures implementation.

The distribution of SEC for each type of building has shown as following bar charts:
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Distribution of energy indices of designated buildings

Total electrical energy consumption per total floor area (excluding car park)

Energy Index Distribution : All Building Categories Energy Index Distribution : Office
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Any task required for the progression of SECs in different types of buildings
(REF,BEC,HEPS,ECON,ZEB) above will be strongly highlighted in the target setting methodologies and
action plan for component 1, 2 and 3.

Since the energy management report had been enforced by ENCON Act B.E.2535 (Revised B.E.2550),
the numbers of SEC from each type of commercial buildings shall be interpret and up-to-date into
building stock data as governed by BERC section, DEDE (Energy Regulation and Conservation Bureau).

***Further information and reviewing results regarding the SEC in various building types in Thailand
will be provided in the next progress report no. 3***
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2. Specific Energy Consumption in various Building Types in various Countries

(This part is under progress. The reviewed results provided in this report are only part of the reviewing works.
Further results will be provided in the next progress report no.3)

SEC in the US

Specific Energy Consumption (SEC) is an indicator used in building energy analysis. One of the most
common SEC used to represent overall energy-use in the building is energy per building floor area
(kWh/m?). This value indicates energy use intensity (EUI) for the building. Though it does not reflect
the effectiveness of energy-use in the building, EUl is a convenient indicator to describe
characteristic of building in the same and across categories.

EUI in the building differentiated by the intensive of service provided in the building. Among the
various building types, building energy-use is designed for specific building service. For example,
building with less in people density in an area require lower energy—use for the area or the
percentages of air-conditioned area are affect energy use in the specific area. This causes the
difference in energy-use within the same and across building type.

600 -
?__';‘ = PM Median Source EUI
= 500 | ) )
E = National Median Source EUI
& 400 -
S 300
w
g 200 -
3 100
H

Figure C2-2.3 : Energy Use Intensity by Each Building Type (Energy Star, 2012)

Similarly to building types, variation of EUI within the same building type is caused by requirement
on level of service. The diversity in level of service causes a large gap in energy-use intensity. For
example, school has low level of diversion in term of service, this cause a narrow gap in EUL. In the
contrary, hospitals have a wide range of service and quality. Small hospitals might have limited
treatment ability, such as general illness, while large hospitals might have wider rage of capability
which requires equipments and operation rooms resulted in higher EUI.
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Range of Source EUI
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Figure C2-2.4 : Range of Energy Use Intensity in Each Building Type (Energy star,2012)

SEC in EU Countries

In a comparison of energy use intensity across the world, there are also international factors that
affect EUL. The factors such as climate which affects energy-use required for building climate control
or regulation which diverse country to country that set the standard for building construction and
operational.

400 :
kWh/m2
350 -
300

250 -
200
150 -
100 -

50

Finland
Poland
Estonia
Czech Rep
Slovakia
Hungary
Latvia
Sweden
Romania
EU
Norway
France
Netherlands
Germany
Slovenia
UK
Denmark
Bulgaria
Spain

Figure C2-2.5 : Building Energy Intensity in EU 2009, (Odyssee, 2012)

In EU, where the intergovernmental cooperation in energy policy is outstanding, there is still a large
difference in energy consumption between the highest and the lowest energy intensity. Finland
energy intensity is as high as twice in Spain. This resulted from climatic variation in the region.
Warmer climate countries tend to use lower energy in building than those in cold countries.
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SEC from IEA (International Energy Agency)
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Figure C2-2.6 : Development of energy intensity in commercial building by countries.

The figure C2-2.6 shows the transition in energy intensity. Most countries have successful in continue
reducing energy intensity from 1973. The gap can be seen clearly from 1973 to 1990 but hardly
notice in 1998. Fuel intensity, in this case refers to natural gas, has reduced rapidly as a consequence
of rising oil price. On the contrary, electricity intensity has increased overtime, double in some case.
This change might occur from the electrification of technology overtime.

The Limitation of Energy-Use Indicator

There are many building performance index adopted by many organization and being used in many
purposes. The common problem is that there are no such an indicator can justify building energy use
efficiency at any circumstance. In this case, consider two types of indicators

Assessment type, LEED for instance, contain set of building evaluation. The process aims for design
method. The procedure would take a few times before comparable rank score is available. LEED
understand the fact that the variation of building design for any purpose may impact on design
factors. Therefore, LEED has classified building into several types which have different assessment
factors. Therefore, certified buildings would be able to comparable. However, due to the assessment
focus only for design aspect, there is no linkage between designing and commission period. The
commissioning per period determine how building going to be used.

The occupant modification has dramatic effect to building performance. For the example, the study
on LEED certification shown that building energy use factors excluding from design period has greatly
effect on energy use intensity and much likely to overcome design-based analysis.
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Figure C2-2.7 : EUIs for Medium Energy Building, with Median by Rating Level (NBI, 2008)

Measured EUI represent energy use during actual commissioning period. The result shows that
building’s EUI and LEED certification ranks (platinum, gold, silver and certified) are relevant in
average order. However, the scattering in individual buildings are highly noticeable. This can be
concluded in the limitation of EUl in comparing building performance.

Specific Value, in energy point of view, specific energy consumption is a value a unit of energy
required to do a work. Energy use per floor area, or energy intensity, is one of the most used specific
values to compare building. Since all building has area as common properties. By knowing the
proportional of energy use in the area of the building, the building can be compared regardless of
size. This evaluation method can be done instantly if the information is available. However, building
floor configuration also affects energy intensity in the building. To compare building performance,
this value, it has to be compared with the same building type to minimize the effect from floor
configuration.

C2-3 Activity 2.2.3a : Review Existing M&V Scheme for Completed Projects in Thailand

The M&YV scheme of projects subsidized by DEDE are generally applied from IPMVP Option A, B or D
where energy conservation measures (ECMs) are suitable for the verify savings.

The measurement and verification (M&V) process shall be incorporated with characteristics of each
project. In addition, the scheme shall be able to monitor a sustainability of the project in terms of
market penetration, user acceptance, business alighnment etc. The following purposes have been
analyzed from DEDE’ projects implemented M&V scheme:
¢ Increase energy savings
Accurate determination of energy savings gives facility owners and managers valuable
feedback on their energy conservation measures (ECMs). This feedback helps them adjust
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ECM design or operations to improve savings, achieve greater persistence of savings over
time, and lower variations in savings (Kats et al.1997 and 1999, Haberl et al.1996)

+» Document financial transactions

For some projects, the energy efficiency savings are the basis for performance-based
financial payments and/or guarantee in a performance contract. A well-defined and
implemented M&V Plan can be the basis for documenting performance in a transparent
manner and subjected to independent verification.

+» Enhance financing for efficiency projects

A good M&V Plan increases the transparency and credibility of reports on the outcome of
efficiency investments. It is also increases the credibility of projections for the outcome of
efficiency investments. This credibility can increase the confidence that investors and
sponsors have in energy efficiency projects, enhancing their chances of being financed.

< Improve engineering design and facility operations and maintenance

The preparation of a good M&V Plan encourages comprehensive project design by including
all M&V costs in the project’s economics. Good M&V also helps managers discover and
reduce maintenance and operating problems, so they can run facilities more effectively.
Good M&YV also provides feedback for future project designs.

+* Manage energy budget

Even where savings are not planned, M&V techniques help managers evaluate and manage
energy usage to account for variances from budgets. M&V techniques are used to adjust for
changing facility-operating conditions in order to set proper budgets and account for budget
variances.

«» Enhance the value of the emission-reduction credits

Accounting for emission reductions provides additional value to efficiency projects. Use of an
M&YV plan for determining energy savings improves emissions-reduction reports compared
to reports with no M&V plan.

< Support evaluation of regional efficiency programs

Utility or government programs for managing the usage of an energy supply system can use
M&V techniques to evaluate the savings at selected energy user facilities. Using statistical
techniques and other assumptions, the savings determined by M&V activities at selected
individual facilities can help predict savings at unmeasured sites in order to report the
performance of the entire program.

** Increase public understanding of energy management as a public policy tool

By improving the credibility of energy management projects, M&V increases public
acceptance of the related emission reduction. Such public acceptance encourages
investment in energy-efficiency projects or the emission credits they may create. By
enhancing savings, good M&V practice highlights the public benefits provided by good
energy management, such as improved community health, reduced environmental
degradation, and increased employment.

It is envisaged that the projects in future shall be design for all M&V purposes mentioned
above including all relevant activities aiming to in-line with the 20 yrs’ energy efficiency
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development plan of DEDE as an indicative tools for the 4 strategic issues : Availability,
Accessibility, Acceptability and Accountability.

Monitoring & Verifications (M&V) in Thailand:

The Monitoring and Verification (M&V) protocol previously developed by DEDE, as well as common
approaches being adopted by ESCOs and EE consulting firms in Thailand and are mainly derived from
2 major international guidelines :

o IPMVP methodologies (Mostly used in energy efficiency projects)
o CDM methodologies (Mostly used in carbon credit projects)

IPMVP (International Performance Measurement and Verification Protocol)*

Efficiency Valuation Organization (EVO) publishes the International Performance Measurement and
Verification Protocol (IPMVP) to increase investment in energy and water efficiency, demand
management and renewable energy projects around the world.

The IPMVP promotes efficiency investments by the following activities:

= IPMVP documents common terms and methods to evaluate performance of
efficiency projects for buyers, sellers and financiers. Some of these terms
and methods may be used in project agreements, though IPMVP does not
offer contractual language.

= IPMVP provides methods, with different levels of cost and accuracy, for
determining savings either for the whole facility or for individual energy
conservation measures

= IPMVP specifies the contents of a Measurement and Verification Plan (M&V
Plan). This M&V Plan adheres to widely accepted fundamental principles of
M&V and should produce verifiable savings reports. An M&V Plan must be
developed for each project by a qualified professional (e.g. Certified M&V
Professional : CMVP)

= IPMVP applies to a wide variety of facilities including existing and new
buildings and industrial processes.

Benefits of Using IPMVP

IPMVP’s history since 1995 and its international use bring the following benefits to programs that
adhere to IPMVP’s guidance.

= Substantiation of payments for performance. Where financial payments are
based on demonstrated energy savings, adherence to IPMVP ensures that
savings follow good practice. An IPMVP-adherent saving report allows a
customer, an energy user or a utility , to readily accepted reported
performance. Energy Service Company (ESCOs) whose invoices are
supported by IPMVP-adherent saving reports, usually receive prompt
payments.

= Lower transaction costs in an energy performance contract. Specification of
IPMVP as the basis for designing a project’'s M&V can simplify the
negotiations for an energy performance contract.
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= International credibility for energy saving reports, thereby increasing the
value to a buyer of the associated energy savings.

= Enhanced rating under programs to encourage or label sustainably designed
and/or operated facilities.

= Help national and industry organizations promote and achieve resource
efficiency and environmental objectives. The IPMVP is widely adopted by
national and regional government agencies and by industry organizations to
help manage their programs and enhance the credibility of their reported
results.

Though the application of IPMVP is unique to each project, certain types of users will have similar
methods in their M&V Plans and implementation. The following are ways to use IPMVP :

O Energy performance contractors and their building customers
O Energy users doing their own retrofits and wanting to account for savings
O Facility managers properly accounting for energy budget variances
O New building designers
O New building designers seeking recognition for the sustainability of their designs
O Existing building managers seeking recognition for the environmental and quality of their
building operations
OO Emission reduction trading program designers
O Energy user’s seeking ISO 50001 certification
O Etc.
IPMVP Option

IPMVP Option A & B (Retrofit Isolation) :
If the purpose of reporting is to help manage only the equipment affected by the savings program,
a measurement boundary should be drawn around that equipment. Then all significant energy
requirements of the equipment within the boundary can be determined. This approach is used as the
Retrofit Isolation Options which categorized into :

= Option A : Retrofit Isolation (Key Parameter Measurement)

=  Option B : Retrofit Isolation (All Parameter Measurement)

IPMVP Option C (Whole Facility) :

If the purpose of reporting is to help manage total facility energy performance , the meters
measuring the supply of energy to the total facility can be used to assess performance and savings,
The measurement boundary in this case encompasses the whole facility.

IPMVP Option D (Calibrated Simulation) :

If baseline or reporting period data are unreliable or unavailable, energy data from a calibrated
simulation program can take the place of the missing data, for either part or all of the facility. The
measurement boundary can be drawn accordingly.

The M&V scheme of projects subsidized by DEDE are generally applied IPMVP Option A ,B or D where
energy conservation measures (ECMs) are suitable for the verify savings.
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List of Major Implemented Project in Thailand having M&V process:

| 1. ESCO Revolving Fund by DEDE

2. Tax-incentive (Performance-based) by DEDE

3. Advanced Technologies Demonstration Project (Phase | & II) by DEDE

- 4. Demand Side Management by Bidding Mechanism (DSM Bidding) by EPPO
5. BEAT 2010 by EPPO

1. ESCO Revolving Fund

DEDE launches the program by using ENCON Fund for motivating the energy efficiency and
renewable business in Thailand. The project appoints 2 fund managers: E for E (Energy for
Environment Foundation) and ECFT (Energy Conservation Foundation of Thailand) providing the
technical assistance & financing scheme for entrepreneur from industrial sectors and ESCOs in
energy efficiency and renewable energy projects.

M&V Scheme :
Measurement & verification (M&V) is the key importance specifically in developing and determining
viable energy efficiency or renewable energy projects e.g.

=  Equity investment

=  Carbon credit facility

=  Technical assistance

Therefore, the M&V of this project is considerably applied for operational verification & saving
verification. In general, IPMVP option A or B is applied.

2. Tax-incentive (Performance-based) program

M&V Scheme :

Measurement & verification (M&V) is the key importance specifically in determining tax-incentive
calculation :

= Tax deduction = Cost savings x %tax rate (30%,25%,15%)

The M&YV of this project is saving verification. In general, IPMVP option A is applied

3. Advanced Technologies Demonstration Project (Phase 1&ll)

M&V Scheme :

Measurement & verification (M&V) is the key importance specifically in determining energy saving
calculation :

= Saving = Baseline — Post Audit

The M&YV of this project is operational verification & saving verification. IPMVP option A is applied
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4, Demand Side Management by Bidding Mechanism (DSM Bidding)
M&V Scheme :

Measurement & verification (M&V) is the key importance specifically in determining the calculation
on energy price for bidding :

The M&V of this project is operational verification & Saving verification. IPMVP option A is applied
5. BEAT 2010 (Building Energy Awards of Thailand 2010)
M&V Scheme :

Measurement & verification (M&V) is the key importance specifically in determining energy
efficiency index after implementing projects

The M&YV of this project are both operational verification and saving verification. In general, IPMVP
option A, B and Cis applied

3.4 Component 3 (C-3) : No activities during progress report No.2 period

/

+* There are no activities of this component during progress report No.2 period
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4. Expected Outputs for the Progress Report No.3

Expected outputs for Progress Report No.3 which is planned to submit to DEDE by December 2013
will consist of following work progress.

Project Management (PM)

PM-1 Preparation of PB meeting no.3, PMU & Working Group meeting
Component 1 (C-1

C1-1  Activity 1.1.1b: Design & Development of CBEEC

C1-2  Activity 1.2.1a: Design Effective Promotional Scheme

C1-3  Activity 1.3.2a: Selection and Modification of BESM

C1-4  Activity 1.4.1c: Development of the Overall Training Program

C1-5 Activity 1.4.1c-1: Design and Conduct Capability Building for DEDE’s Staffs
Component 2 (C-2

C2-1  Activity 2.2.1a: Data review of BESM (BEC) software

C2-2  Activity 2.2.2a: Review the Existing Specific Energy Consumption Index (SEC)
C2-3  Activity 2.2.3a: Review Existing M&V Scheme for Completed Projects in Thailand
Component 3 (C-3)

C3-1 Review application sites for Demonstration Projects

(TORA4.9) Task 9: The Consultant shall submit the progress reports and other required reports
within the project timeframe.

Table 4-1 Submission status of progress reports and other required reports within Y2013

Type of Report Submission Submission Status

Period

Submitted to DEDE

1 Inception Report July 2013 Completed

2 Progress Report No.1 August 2013 Completed

3 Progress Report No.2 November 2013 Submitting

4 Progress Report No.3 Planned for Tentative
December 2013

Submitted to UNDP

1 Inception Report August 2013 Completed

2 Quarterly Operational Report (QOR) and October 2013 Completed
Quarterly Progress Report (QPR) for Q3/2013

3. FACE Sheet Report for Q3/2013 October 2013 Completed

Detail of expected work complete of each component in each quarter is provided in Annex Il of this
second progress report
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3.1 deyaigaiun1siaveslasenis

A1513999LATINNG f\]%L‘fJ‘LJVL‘UG]’mﬂiE]‘Uﬂ’]iﬁ%ﬁu&’luﬁﬁ’mu@l’ﬁuwﬂﬁ?ﬂ:ﬂiﬂﬂ’]i‘ﬂ (Full-Size
Project Document on Promoting Energy Efficiency in Commercial Building, PEECB) Fadu

ToANaaINsUTedlaguIMTUaINTURRIL NG UNALULAYaYSNENANU Wag UNDP  %iail
nsauNIiLiuuIzuUteanidu 3 nsiandn (Component) fail

Component 1: NskiuNsasentinfslseansannasnuaunalulaguazunyiflueinis
Component 2: M3danTauuleuIesuyszansnmnasnulusing
Component 3: nMsansawalulagiuuszansnmnasanulusimsuaznisiiunly

3.2 53822a1lASINIS 48 WoU (Ww8u 2556 — JunAl 2560)
3.3 WUINIeNISAIUNIS

331 daRInniznIsINTEIuenislAsInIg (Project Board)

332 dawdguununisendunisiasinisiaruaLaydlauee ANENSIUNISEIUIENTS
1A39n1S

333 sudulasenisly 3 daw aunseunsaduauiisvusliluenaislassnis (Full-
Size Project Document on Promoting Energy Efficiency in Commercial Building,

PEECB) Ineliseasidunnsaunisalivauaguliladal

ﬂi@‘umﬁﬁ’lLﬁuﬂ’luﬁﬁ’muﬂl’ﬁmaﬂa’]ﬂﬂiﬂﬂ’ﬁ“’l (Full-Size Project Document on Promoting Energy
Efficiency in Commercial Building, PEECB) 15U 3 n15Aauan (Component) agulanadl

1. Component 1: Awareness Enhancement on Building EE Technologies and
Practices (M3tuN1sAsERnfsUsEaNsamnasusumalulaguaziuiujun
Tue1A19) Usznaudarenisantunisasil

1.1: Established Commercial Building EE Information Center (CBEEC)

1.1.1: Establishment of the Commercial Building EE Information Center (CBEEC)
1.1.1.1: Conduct of Situation Analysis
1.1.1.2: Design and Development of the CBEEC
1.1.1.3: Administration and Maintenance of the CBEEC
1.1.1.4: Collaboration on Database Partners
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1.2: A system of information exchange and dissemination on EE
technologies and practices for commercial building stakeholders

1.2.1: Promoting CBEEC as the Information Portal for the Commercial Building
Sector in Thailand
1.2.2: Implementation of Awareness Raising Campaigns
1.2.2.1: Review of Profiles and Level of Awareness of Target Audience
1.2.2.2: Compilation and Production of Marketing and Promotional Tools
and Materials
1.2.2.3: Design and Implementation of Awareness Campaigns
1.2.3: Implementation of Information Disclosure Program for Commercial
Building Energy Consumption

1.3: Developed and Promoted Energy Use Simulation Models for
Commercial Building Design

1.3.1: Assessment of the Utilization of Building Energy Simulation Models (BESM)
in Thailand
1.3.2: Development of a Customized BESM for Commercial Buildings in Thailand
1.3.2.1: Selection and Modification of BESM
1.3.2.2: Preparation of Promotional and Training Program
1.3.3: Implementation of Sustainable Promotional and Training Program on EE
Commercial Building Design

1.4: Completed training courses on EE technologies and practices, and
financial arrangement for commercial buildings

1.4.1: Capacity Building Need Assessment for Commercial Building Stakeholder
1.4.1.1: Scoping Study on the Training Program
1.4.1.2: Identification of Training Activities for Stakeholders
1.4.1.3: Development of the Overall Training Program
1.4.2: Design and Implementation of Training Courses on EE Technologies and
Practices, and Financial Arrangement for Commercial Buildings
1.4.2.1: Design of Technical Training Courses
1.4.2.2: Design and Preparation of Training Materials
1.4.2.3: Conduct of Training Program
1.4.2.4: Certification and Quality Assurance Mechanism
1.4.2.5: Training Program Monitoring and Evaluation
1.4.2.6: Sustainable Follow-up Capacity Development Program Design

1.5: Completed training courses on financial assessment of EE application
projects in commercial buildings

1.5.1 Design and Implementation of Training Courses on Financial Assessment
of EE Application Projects in Commercial Buildings

1.5.1.1: Design of Non-Technical Training Courses

1.5.1.2: Design and Preparation of Training Materials

1.5.1.3: Conduct of Training Program

1.5.1.4: Training Program Monitoring and Evaluation

1.5.1.5 Sustainable Training Program Design
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1.6: Established business linkages between suppliers of EE technologies,
building owners, banks and building practitioners

1.6.1: Establishment of Business Links between Owners/Managers of
Commercial Buildings, EE Technology Suppliers, Financial Institutes and Building
Practitioners

2. Component 2: EE Building Policy Frameworks
(NMsannsauUlguIgnIulssansnInwasuluainisg)
UseNaun8n1SALUNITAIT

2.1: Updated and More Effective Policy Measures on Energy Efficiency in
Commercial Buildings

2.1.1: Evaluation and recommendation of effective approaches and incentives for
inclusion of building EE technologies and practices in the design and operation of
various types of commercial buildings

2.1.1.1: Evaluation of Best EE Options for Commercial Buildings

2.1.1.2: Modification of Existing and Development of New EE Policy
Instruments for Commercial Buildings

2.1.1.3: Seeking Approval on New and Modified Policy from Policymakers

2.1.2: Strengthening implementation effectiveness of the new Building Energy
Code

2.1.2.1: Integration of the BEC Requirements with the EIA Approval
Process

2.1.2.2: Establishment of the BEC Self-Learning Course for Building
Practitioner and LAOs

2.1.2.3: Maintain Ongoing Dialogues with Municipalities and LAOs

2.1.2.4: Strengthening the Inter-Ministerial Coordination Process

2.1.3: Assessment of DEDE’s building energy labeling scheme and preparation of
recommendations for strengthening implementation in commercial buildings
2.1.3.1.Review of Available Information on Buildings Energy Labeling and
Green Building Scheme
2.1.3.2.Assessment and Recommendation of Collaboration between the
DEDE’s Building Energy Label and Other Rating Schemes/Awards for
Commercial Buildings

2.2: Revised and Up-to-date Data and Information to Facilitate Policy
Implementation of Commercial Building EE

2.2.1: Compilation and Update of Energy Performance Database for building
construction materials and electrical equipment for commercial buildings

2.2.2: Review and update of DEDE’s SEC studies and compilation of building
stock data
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2.2.3: Review and assessment of DEDE’s M&V scheme and development of an
improved M&V protocol for commercial building EE projects

2.3: Approved and Implemented New and Improved Financing Models for
Commercial Buildings

2.3.1: Development of new and improved financing models for EE commercial
building investments

2.3.2: Approval and implementation of new fiscal policies to promote EE building
design for new and existing buildings
2.3.2.1: Conclusion of New Fiscal Policies to Promote EE Building Design
for New and Existing Buildings
2.3.2.2: Organization and Conduct of EE Building Fiscal Policy Workshop
2.3.2.3: Conduct of Targeted Policy Coordination Meetings
2.3.2.4: Approval and Implementation of New Fiscal Policies for EE
Building Projects

2.4: Approved energy efficient promotion action plan (short and long term)
to supplement DEDE activities

2.4.1: Preparation of draft energy efficiency promotion Action Plan (short and
long term) to supplement DEDE’s activities

3. Component 3: EE Building Technology Applications Demonstration
(n1sansawmalulaganuussansninnasanulusiaiswaznisuiunld)
Usgnaunlenisaniunisaatl

3.1: Improved confidence in the feasibility, performance, energy,
environmental and economic benefits of EE technologies and practices in
commercial buildings;

3.1.1: Installed and operational demonstration projects in selected buildings
3.1.1.1: Conduct of comprehensive feasibility studies and determination
of implementation requirements, costing and engineering studies/design
of selected demonstration projects

3.1.1.2: Facilitation and support of procurement and installation of EE
measures, operation of demonstration projects, and conduct of M&V

3.2: Improved local technical and managerial capacity to design, manage
and maintain EE technologies and practices;

3.2.1: Documentation on the results of the demonstration projects and available
EE technologies in the markets and dissemination of demo project results
3.2.1.1: Documentation of results of the demonstration projects
3.2.1.2: Documentation of information on the availability and quality of
EE technologies and practices applied in Thailand and other countries
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3.2.1.3: Dissemination of Successful Case Studies on Demo Projects

3.2.2: Completed training courses for personnel attached to the demo projects
3.2.2.1: Design and Conduct of Training Courses for Demo Building
Personnel

3.3: Replication of demonstration projects within the commercial building
sector

3.3.1: Completed project documents/recommendations for EE project
replication in the commercial building sector
3.3.1.1: Preparation of project documents/recommendations for project
replication in hotels, hospitals, office buildings and shopping malls

Ansiauazvatayalasenisduaiunislindenusgntivssinsnmnlueiaisgsia
(Promoting Energy Efficiency in Commercial Buildings, PEECB)

fisneuimslasanis - USem Tudn wuwadiuy asudane shia
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HiAn13lATeN1T

ns 02-642-1270 ¢ia 705

Email : kamolt@bright-ce.com, papatsarat@bright-ce.com
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Project Goal & Objective

Reduce GHG
Emissions

Goal &
Objective

Promotion and facilitation of the widespread application of
building energy efficiency technologies and practices in
commercial buildings in Thailand
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Outcome/Output — Component 1

Enhanced awareness of the government,
building sector and banks on EE
technologies and practices

1.1:Established Commercial Building EE Information
Center (CBEEC)

1.2:A system of information exchange and
dissemination on EE technologies and practices more
widely for commercial building stakeholders

" 1.3:Developed and Promoted Energy Use Simulation
Models for Commercial Building Design

1.4:Completed training courses on EE technologies
and practices, and financial arrangement for
commercial buildings

1.5:Completed training courses on financial
assessment of EE application projects in
commercial buildings

1.6:Established business linkages between suppliers of
EE technologies, building owners, banks and building
practitioners

' Promoting of Eneray Efficiency in Commercial Buildinas. PEECB

Outputs
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Outcome/Output — Component 2

Effective implementation of favorable

JUtCe = policies that encourage EE technologies
“ / and practices for commercial building in
Thailand

2.1 Updated and more effective policy measures
on energy efficiency in commercial buildings

2.2 Revised and up-to-date data and information
to facilitate policy implementation of commercial

e 2.3 Approved and implemented new and improved

fiscal policies and financing schemes for
commercial buildings

2.4 Approved energy efficient promotion action
plan (short and long term) to supplement
DEDE activities
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Outcome/Output — Component 3

Promoting of Eneray Efficiency in Commercial Buildinas. PEECB

EE Building Technologies and
Applications Demonstration

3.1 Installed and operational demonstration
projects in selected buildings

3.2. - Documentation of the of the
demonstration projects and available EE
technologies in the markets

- Completed training courses for personnel

attached to the demo projects on the energy
conserving operation and maintenance of EE
measures in demo buildings

3.3 Completed project
documents/recommendations for replication
projects in the commercial building sector

& B ozmmm—onsop @

Project Master Plan — 4Years

% of Work Complete - Planning - By Quarter| 5|/5/5110|10|10/10|5 (5|5 |5|5 /5 /5(65|6
Total Planning 5 /10|15|25|35|45 |55 60 65|70 | 75|80 |85 9095|100
Item Details of Activiites/Sub-Activities Y2013 Y2014 Y2015 Y2016 Y2017
01| 02|03 ]osfor|az]o3]os|ar]oz]as]as]or]o2]o3|as]0t |02 03 oe
PM I anage

PM-A) Project Meeting & Workshop & Seminar

PM-B) TOR for DEDE to select the competence consultant for Component 2 &3 . ‘ | ‘ ‘ ‘ | ‘ ‘ ‘ | ‘

PM-C) Project Board & Project Management Unit & Working Group

PM-D) Project Administration

c1

COMPONENT 1 : Awareness Enhancement on Building EE Technologies and Practices TR | | | L[] | |

.1|Establish Commercial Building EE Information Center (CBEEC)

*“|building stakeholders

A system of information exchange and dissemination on EE technologies and practices for commercial

.3|Development and Promoted Energy Use Simulation Models for Commercial Building Design

~

[ buildings

Completed training courses on EE technologies and practices, and financial arrangement for commercial

5|Completed training courses on financial 1t of EE applicati

1 projects in ial buildings

18 practitioners

Established business linkages between supplier of EE technologies, building owners, banks and building

c2

COMPONENT 2 : EE Building Policy Frameworks

2.1|Updated and More Effective Policy Measures on Energy Efficiency in Commercial Buildings

2.2|Revised and Up-to-date Data and Information to Facilitate Policy Implementation of Commercial Building EE

2.3|Approved and Implemented New and Improved Financing Models for Commercial Buildings

2.4|Approved energy efficiency promotion action plan (short and long term) to supplement DEDE Activities

C3

COMPONENT 3 : EE Building Technologies and Applications Demonstration

31 ) . R
technologies and practices in commercial buildings

Improved cenfidence in the feasibility, performance, energy, environmental and economic benefits of EE ‘

@
[

*“|practices

Improved local technical and managerial capacity to design, manage and maintain EE technelogies and ‘

w

.3|Replication of demonstration projects within the commercial building sector ‘
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Project Development Steps

Preparation phase (du1ai — §u11AY 2556)
Anwn numuTeazidendeya MvuagUuuudmiuianssueie vedasinig

u

Development phase (1n37AY — §U77AY 2557)
WA pIauasTIIazDaRag 9 PRadalunisantulasanig
Realization and Dissemination phase

(uns1A 2558 — weATNIEY 2559)

ANTUNTIATINTIUFEY VRILATINTIANNTIEaLD BAUTNAUTUluATA LY
Tasansszazd 2 waznisineulsediung

Conclusion phase (Gu1AY 2559 - fiuiau 2560)
astuamsiliuaulesanis

: B (|| oy everopmen e emaeney OISO
- Promoting of Eneray Efficiency in Commercial Buildings, PEECB ﬁ - (@J MIMIRITTE W RRETSY. SR = }) Qﬂ
Activities Plan
Activities Period Remark
1. Inception Workshop 22 May 2013 15t PB Meeting
2. Project Board (PB) Meeting 2 times/Y Ql & Q4
3. Project Management Unit (PMU) Meeting Monthly
4. Working Group Meeting Monthly
5. Stakeholder Meeting To be confirmed 1 Meetingin May13
6. Project Public Seminar Yearly 15t Seminar on
30t Oct 2013
7. Technical Training Course Q2Y14 - Q2Y16 Activity 1.4.2
8. Non-Technical Training Course Q3Y14-Q2Y16 Activity 1.5
9. Building Energy Simulation Model (BESM) Q2Y15-Q2Y16 Activity 1.3.1
Training Course
10. Demo Project Training Course Q2Y15-Q2Y16
11. Train the Trainer Course for DEDE’s staff Q4Y13 & Q2Y16 C-1&C-3
: BN | oo IOTINO
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Work Progress
-PEECB Project-

Promoting of Eneray Efficiency in Commercial Buildinas. PEECB

g0,

Dapartment of Alternative
Enargy Development and Efficiency

MINISTRY OF ENERGY

ensep ©

Work Progress (as of September 2556)

Task
PM : Project Management

Work on progress

% Completed |
4.74%

Remark

C-1: Component' 1

1.Project Management and

Coordinating Activities

2.Target setting for the project
3. Preparation of 1* Public

Seminar

6.28%

1. Conduct situation analysis on

Commercial Building EE
Information

2. Design & Development of

CBEEC

3. Assess the two(2) simulation

model

4, study and identify the overall

training courses for EE
technologies and practices and
financial arrangement in
commercial buildings

Activity 1.1.

Activity 1.1.
Activity 1.3.

Activity 1.4.1 a&b

la

1b

la

C-2 : Component 2

1. Review existing specific

energy consumption index

C-3 : Component 3

2. Review existing M&V scheme

for completed projects in
Thailand

0.14%

No activities in this period.

Activity 2.2.

Activity 2.2.3a

2a

Overall completion

11.16%

Promoting of Energy Efficiency in Commercial Buildinas. PEECB
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Initial Concept of Commercial Building EE Information Center (CBEEC)

Initial Concept on the development of CBEEC

The establishment of Commercial Building EE Information Center, CBEEC could be designed into
three phases as follows;

Phase | : Data and Information Preparation (October 2013 — December 2013)
Phase Il : Establishment of CBEEC (January 2014)
Phase IIl; Operation and Maintaining of CBEEC (From February 2014)
. Promoting of Eneray Efficiency in Commercial Buildings. PEECB ﬁ g @&} ?E%?D:;I:::r?;"?f%‘,clm“nq Clﬂlgfi}l) Qg

Initial survey and comparison of popular energy simulation software

Purpose of use : Software

e Evaluate if the buildings comply with Thai’s building
energy regulations : BEC 1.0.5

* Graduate level study and research : eQuest, TRNSYS, Tas,
Ener-win, VisualDOE, EnergyPlus, DesignBuilder, etc

* Green building evaluation : eQuest, VisualDOE, etc

& [ rmmestie. ensep ©®
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Study and Identify of Overall Training Courses on EE Technologies and
Practices in Commercial Buildings

BHRD (Bureau of Human Resource Development) , DEDE is the main division for developing and
conducting all energy efficiency and renewable energy training activities in Thailand. The training
courses divided into 5 groups as following :

Existing Training Courses:

Group 1: Training courses on Energy Management for Energy Conservation in Factories & Buildings
Group 2: Training courses on Energy Saving Technologies (By Technology)

Group 3: Training courses on Energy Saving in Industrial Sectors (By sub-sector)

Group 4: Training courses on Energy Saving in Building Sectors (By sub-sector)

Group 5: Training courses on Energy Saving for Academic

&
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Consideration of Final Demonstration Buildings

Promoting of Energy Efficiency in Commercial Buildinas. PEECB

1. Existing Situation of 7 Demonstration Buildings

Lumphun Hospital Hospital New executive management,
Needs more project’s details

Samrong General Hospital Hospital Confirms participation

PEA Office Confirms participation

Office of the Permanent Office No team, Not participation

Secretary, MOPH

Centara Hotels & Resorts Hotel Confirms participation

Katina Hotel Hotel Confirms participation

TESCO Lotus Hypermart Confirms participation

&
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Thank you

for you attention
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Project Target

2573 é ath
-/ T

(2030) =

H g

‘ZERO’ Energy Buildings (ZEB)

(3) ZEB (Zero Energy Building) Aa iwaneluszazaniimmslindanuiitied

ar | W a a8
ﬂ‘]ﬂﬂ']UUﬂﬂhJ‘i#ﬂUTﬂﬁﬂUU WA THADINTIWAR TUIED AT IR NG

Econ Buildi ng delinsudamdsnuililusemsndmmuisuig

Econ (Economic building) fa ithmumelusandulndifialimsiuvmalulad

High Energy (2] ¢ ' v o & o tw oA [
soagunsaluasszuungg Wissaninmaeduludnuagsdanuduailuns
Performance Standard ) M :
A
(HEPS) '

(1) HEPS (High Energy Performance Standard) fig iaﬁumﬁmmgﬂuﬁi’qum

Building Energy Code (BEC) . ,
sovvine] Sadudmneiussatomeluladhidegdy

2554
(2011) " . = ”
Energy Efficiency Development Plan - 20 Y
] | ey ensep @m
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Project Target

Table -3.2 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
EEZ?::S‘::SL?'E 370 298 266 161 126
Hotel 271 199 160 116 97
Condominium 256 211 198 132 95
Medical center 244 195 168  Jn b 81
Educational institution 102 85 72 58 39
Other general buildings 182 134 110 66 53
% Saving =)y ~ 20-25% ~30-35%  ~60-65%  ~>70%
‘. Promoting of Eneray Efficiency in Commercial Buildings. PEECE @€ it Lé'» E’:E‘Efﬁg’rﬂf}?ﬁ;ﬁ?'ﬁ” CnS@p gﬂ
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160,000 = — :
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aﬁg GDP 4.5% 4.2%
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=
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g 80,000 71,
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€ 60,000
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50y
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Targets and Indicators

A9 € UszanamsuSunamasnuliin anusou wazansuaulaoenlen (CO,) Nvandesla du
Aeduansaussvdnnelpu ) iRnseysndnaam o U (4 U w.A. bden)

HAUSZAEn o U WA, lodelm

MAATEFAT gier! Tuliln AM3Y Co,
(ktoe) (GWh) (ktoe) (Ausiu)
YA e mlom - e, mlem @.mno
QnE9N T3 aD,bde ¢e,@06 @6, DD 0.
91A593NANIA MY 0,900 (W oo .G
IIgINITAANLATT ey nomd /" locloem 6,066 09.00
sauﬁﬁwuﬂ sncz,czgk{ ®6eD,=aem bG8 0€0.60¢

Electrical Energy Saving by Y2030 = 34,493 GWh
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dadrun1siad Il luarnsssna
Aaurnnavnarliviail 2553

B Office, 35

B Hotel 11
B Hospital, 6
» Department Store, 15
Eduecation, 5
B Condennniun, 8

Hyvpermiarket. 13

Miscellaneous, 7

o wWNTINATTdWR9UTul 2573 fidvindu 49,700 GWh
fiatwuan 20,800 GWh Tuil 2553

Source: Building Energy Conservation in Thailand, The Joint Graduate School of Energy and Materials.
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Table 3.3 Estimated percentage of commercial buildings achievement on each level of Energy

Saving Capability according to 20Y EEDP

Reference 38% 10% 5%
BEC 30% 5% 2%
HEPS 30% 33% 3%
ECON 2% 50% 85%
/EB 0% 2% 5%
Total 100% 100% 100%
' Promoting of Energy Efficiency in Commercial Buildings, PEECB S!gf, % & fE IIIIII TrY OF ENeS or

-—

walulagnisann1suaasn1uisaunszan

2007 2010 2015

2020 2025 2030

fn: UWHUDUSAYNANU 20 U (W.A.2554-2573) NSZNSIIWANIU

O 427
Reference Scenario Share of abatement %
401 2020 2030
38+ Efficiency 65 57
36 End-use 59 52
34 Power plants 6 5
39 Renewables 18 20
Biofuels 1 3
30+
Nuclear 13 10
o 3 10
450 Scenario ccs
26 I T T T i

g % | Dapa L .
) Enery
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Electricity Consumption of Large

Buildings, GWh —«— New
50,000 K Buildings,
/‘/ Ref
£ 40,000 «ox- -+ Existing
% Buildings,
= Plan
=
3 30,000 Al
° Buildings,
w 20,000 Ref
b —All
= Buildings
S 10,000 '
< Plan
0 : ---m--- New
' ' ' ' Buildings,
2010 2015 2020 2025 203C Plan

Time (years)

wuausSminanu 20 U mandtianmstilihiusimsounainaias 34,000

GWh 911 50,000 GWh 11d9 16,000 GWh Tul 2573
-2 Introducing BEC and beyond or HEPS

fivn: wnueuSHuNEIU 20 U (W.M.2554-2573) NSNSHINANI, WYIGU 2556
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Q =l Q A Qs 1
aatdgussauznavitun'laann ENERGY AUDIT Tuaiarsaunalviai
5181115 uUEl dtineu | Te9usu Ts9wenuna #35NAUAN | TeuiBau | anens | @sswaAuen
LTRITTET) 20 'mmjan/

Wi lddsuanasia kWh/ 115.2 143.2 162.1 184.9 76.2 168.1 165.4 216.5
wurlsuanna m2Y

W AlElunstasaing kWh/ 12.9 27.0 24.1 56.2 1.1 122 8438 26.0
siaNunligan m2Y

Ihnusafuildgas kWh/ 147.5 209.3 158.8 270.9 65.2 146.6 391.0 117.6

m2Y

Auddfuaimeasatuild % 28 65 41 68 27 26 72 32
da

FodnwihAldlunisliy - % 41 64 56 52 53 58 39 43
anne

FodnlWihAldlunissas % 22 19 22 22 32 22 24 20
&9

Adelihdldlunsdas w/m? 9.3 7.8 7.7 14.6 9.5 89 169 10.9
&9

oTTV w/m? 61.4 33.0 35.5 43.6 61.6 33.0 43.6 57.4
RTTV w/m? 29.1 18.2 15.9 20.9 29.1 17.4 22.9 24.5
Uss@ndaniwszuuilsu cop 2.21 2.13 2.44 2.77 1.99 2.07 243 2.17
anne
Source: Building Energy Conservation in Thailand, The Joint Graduate School of Energy and Materials.

‘ Promoting of Eneray Efficiency in Commercial Buildinas. PEECB

| Departmant of Altarnative -
i Energy Development and Efficiency c n bﬁp
1)) e T
—— - -

MINISTRY OF ENERGY




anyiuzu9) Building Energy Code (BEC)

] 14
a o A
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o naidssiiussuuaiaisuanuaradvldiunsidnagunyuilau
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inurimsausSnunasuiummsngni BEC
(BUILDING ENERGY CODE)

(1) HEPS (High Energy Performance Standard) o szinuinaun

vnsgutudInadszuuing a dathuthmusnussamsmalulagiutogniu
(2) Econ (Economic building) or LEB (Low Energy

Building) ilo ihnmsluemandulndieimsimunnalulaguasgunsaiua:
szuusing g Tus=ansnmmaoiuludnuigoinuanmiumsaimu

(3) ZEB (Zero Energy Building) i mmslus:ze=g10n01a1510
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Assessing energy consumption for each commercial
building type with different levels of efficiency by using
end-use models

Envelop Reference | BEC | HEPS | ECON | 7EB
OTTV (W.ni%) 614 50 0 | 2 | 15
RTTV (W) 29.05 15 15 12 | 12
LCC of Wall (Bim2floor/Y) 288 2736 | 252 | 2304
Air-conditioning
Chiller, COP 502 567 6.1 7.00 | 10,00
COther part, COP - 700 898| 1200 1200
System, COP 221 313] 364| 442] 545
LCC od A/C (Bim2 floor'Y) 321.00] 30400 ( 291.00 | 296.00
Lighting
Lighting power density fin AIC area, LPDo (W.ni?) 2000 16.00 [ 900 6.00 1.00
Diversity factor for AIC area lighting, Dfio 095 095 | 095 | 095 | 095
LCC BariY") 16000 | 14000 | 80.00 | 58.00
Lighting in un-conditioned space. LPDu (Wi~) 10.00 800 | 450 | 300 | 1.00
Equipment
Equipment power density for A/C area, EQDo {w_m'?'] 4500 4500 | 4500 | 25.00 | 2000
Diversity factor for equipment in A/C space, Dfeo 0.75 075 | 075 | 075 | 075
Equipment power density for un-cond area, EQDo (W.m-2) 10.00 10.00 | 10.00 | 500 | 4.00
Occupancy
Occupant-A/C space (Wmi?) 10 10 10 10 10
Diversity of occupants in A/C area, Dfoc 0.85 0.85 085 085 | 085
Ventilation {Lm™.s™) 075| o075| o0s50| 050| 050
Ann EnUsed area 21919 | 17469 | 14055 | 8168 | 5727

Source: Building Energy Conservation in Thailand, The Joint Graduate School of Energy and Materials.
(7] Daepartment of Alternatiae ~ 2
& | =ssmse—n cnsep @
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HEPS Guideline
For Building Envelope

— Passive Solar
— Natural Ventilation

— Envelope detailing
— Reduction of convective heat losses

from unplanned air flow

W..... cnsep ©.
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HEPS Guideline

For Lighting System

— High Performance Lighting
e Lighting power density

— Daylighting/Sun Control
e Monitor and control
e Dimmers
e Light shelves
e Courtyards and atriums
e Fiber-optics

Dy i AN
J & [ |, enSep ©®
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HEPS Guideline

For Air Conditioning System

— Sizing = Evaluate various sizes and models that will
most efficiently meet demand requirements.

— Performance improvement = Select air-conditioning
with the Energy label No.5

— Zoning = Use separate HVAC systems to serve areas
with different hours of occupancy

— Partial load conditions

— Heat recovery systems

‘ Promoting of Eneray Efficienc, ... oo..oooooeven oviene g o oo oo




Move Forward to Econ and ZEB

Renewable Energy Source
Photovoltaic (PV) panels
Solar energy technologies for heating
Solar hot water technologies
Daylighting techniques

Super-Efficient and Hybrid Technologies
© Heat recovery from mechanical systems
© Fuel cells

o (Geothermal heat pump technologies

Developing Technologies
Methane from biological processes
Micro-generators
Hydrogen

Dy i AN
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What Is Green Building?

Site
Planning

S, Graen Building Council, 2008
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tnNgAN3au (Heat Island), nsadvuanrnigway (Light
pollution)
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ann1st2ian — GREEN BUILDING
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Country Name of Council Web Site

1 Australia Green Building Council of www.gbcaus.org
Australia (GBCA)

2 Brazil Green Building Council do www.gbcbrasil.org.br
Brasil (GBCBrasil)

3 Canada Canada Green Building Council | www.cagbc.org

4 Germany Germany Sustainable Building | www.gesbc.org
Council

5 India Indian Green Building Council | www.igbc.in
(IGBC)

6 Japan Japan Sustainable Building www.ibec.or.jp/CASBEE/english/index.htm
Consortium (JSBC)

7 Mexico Mexico Green Building Council | www.mexicogbc.org
(MexicoGBC)

8 New Zealand New Zealand Green Building www.nzgbc.org.nz
Council (NZGBC)

9 Taiwan Taiwan Green Building Council | www.taiwangbc.org.tw

10 United Arab Emirates | Emirates Green Building www.emiratesgbc.org
Council (EmiratesGBC)

11 United Kingdom UK Green Building Council www.ukgbc.org
(UKGBC)

12 United States U.S. Green Building Council www.usgbc.org
(USGBC)

Dapartmant of Altarna ;
ﬁ [ R el 1B 1Y Qg

Table 1: Rating Systems in Asia Pacific

Country

Preferred Rating System

Australia Green Star

China Leadership in Energy and

Environmental Design (LEED)

Hong Kong
Assessment Method

i

Hong Kong - Building Environment

Promoting of Energy Efficiency in Commercial Buildinas. PEECB

GREEN BUILDING RATING SYSTEMS

Areas Assessed

* Management

s |ndoor environment

s Energy

« Transport

+ Water

* Matenals

+ Land use and ecology
« Emissions

s |nnovative design

+ Site selection
+ Vater usage
* Energy and atmosphere
+ Matenals and resources

» Indoor environmental quality

s |nnovation and design

+ Site selection
« Matenals

* Energy

« Water

+ Indoor environmental quality

* |nnovation

et

Y roron Sveormere s sy CLIS@D S,

Levels of Cerification
4-Star to 6-Star rafing system

Four levels:
Certified, silver, gold, and
platinum

Four levels:
Bronze, silver, gold, and
platinum




GREEN BUILDING RATING SYSTEMS

Country Preferred Rating System Areas Assessed Levels of Cerfification
India Leadership in Energy and + Site selection Four levels:
Environmental Design + Water usage Certified, silver, gold, and
(LEED-Incha) » Energy and atmosphere platinurm
+ Matenals and resources
* Indoor environmental quality
* Innovation and design
Japan Comprehensive Assessment System  « Energy efficiency Five-level scoring system:
for Building Environment Efficiency * Resource efficiency
(CASBEE) + Local environment J=average
* Indoor environment
Singapore Green Mark + Energy efficiency Four levels:
+ WVater efficiency Certified, gold, gold plus, and
+ Site/building development and platinum
managemeant
* Indoor environmental quality
* Innovation
. Promoting of Eneray Efficiency in Commercial Buildinas. PEECB g @ t@} [E':"fl"D""“'“’:T"’:"‘J“:ﬁ"'"“‘" LI]S{EI}
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TREES : Thai’s Rating of Energy and Environmental Sustainability

Ty e uun AzIUY Jauay
v aam foal) (ﬁ\‘ﬁu)

1. MUANITIANITAIATT 3(1) 3.5%

2. AUFUULREYTNAYI 16 (2) 18.8 %

3. MsUsendaiin 6 7.1 %

4. WAYIULREUTIENNA 20 (2) 23.5 %

5. Jaquarniwennslunis 13 153 %
nagsg

6. AULANWUDIRANITLIANAN 17 (2) 20.0 %
aaluainsg

7. msilasAunansznuea 5) 5.9 %
Fowinaay

res gl 8. winnssu 5 5.9 %
TREES - NC
Version 1.0 573 85 (9)

100 %

g’ﬂ BE QY pMINISTRY OF ENERGY
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NEW CONSTRUCTION

®

GREEN BUILDING RATING SYSTEMS

‘SHOOLS, HEALTHCARE, RETAIL

NEIGHBORHOOD DEVELOPMENT
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LEED : Leadership in Energy and Environmental Design

EXISTING BUILDING
OPERATION & MAINTENCE

©

| Department of Altarnative

i T e—" ensep @

1. Heat load resistance of the shell
Heat insulation of walls and windows, measures for
shielding them from sunlight, etc.

2. Energy efficient equipment
Introduction of energy saving equipment in the facilities
(air conditioners, lights, ventilators, water heaters,
and elevators)

3. Efficient operation systems
Measurement and energy management systems for
optimal operation

4. Use of renewable energy
On-site installation and introduction of facilities for solar
power generation and use of solar heat and other
renewable energies

Promoting of Eneray Efficiency in Commercial Buildinas. PEECB

Low Carbon Buildings Criteria in Tokyo = |

20% or higher rate of reduction from PAL* standard
(performance standard values stipulated by the Act on the
Rational Use of Energy)

30% or higher ERR**
(rate of reduction of energy use from the standard value
stipulated by the Act on the Rational Use of Energy)

Level 2 or higher in the evaluation scale
Example: Introduction of BEMS***, which enables
measurement of energy consumption by floor or by system

Amount of renewable energy introduced
(30kW or more of rated wattage in the case of PV)

| Department of Altarnative

-"‘. l{i‘ Enargy Developmaent and Efficiency en S@p @
&) vinisTRY OF ENERGY Pt BHT




Work Progress
-PEECB Project-

Dapartmant of Alternative

g {i) Enargy Development and Efficiency
gef - { ) MINISTRY OF ENERGY

ensep ©,
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wudasd11i5u Commercial Building EE Information Center (CBEEC)
Table -3.4 Initial Concept of CBEEC Establishment
Sources of Type of Information Collection Operational Tool to be
Information Method | Concept developed
1. DEDE . Energy consumption | Direct Interview 1. Web based 1. Networking
1.1 Existing of each type of and Review 2. Contact Center 2. Application for
database commercial building attached to user interface
1.2 Completed . Data to analyze DEDE
project specific energy
consumption (SEC)
. EE Technologies
information
. Programming
Software
. Successful case
studies
2. Professional . Standard and Focus group
Association Criteria on Energy meeting and
Efficiency direct survey
. List of potential
professionals
3. Consultants & . List of potential Focus group
Experts technologies meeting and
. List of potential direct survey
consultants and
experts
4. Equipment . List of potential Focus group
Suppliers technologies meeting and
. List of equipment direct survey
suppliers of each
potential
technologies
L Promoting of Eneray Efficiency in Commercial Buildings, PEECB gel ™ ¥ MINISTRY OF ENERGY e i | SMENT |




Initial Concept of Commercial Building EE Information Center (CBEEC)

Initial Concept on the development of CBEEC

The establishment of Commercial Building EE Information Center, CBEEC could be designed into
three phases as follows;

Phase | : Data and Information Preparation (October 2013 — December 2013)
Phase Il : Establishment of CBEEC (January 2014)
Phase IIl; Operation and Maintaining of CBEEC (From February 2014)
. Promoting of Eneray Efficiency in Commercial Buildinas. PEECB g @ K&} ?E%?D:";'::I’r?;"?{';,EI"'""Q Clﬁlgﬁ—yl) Qﬂ

Initial survey and comparison of popular energy simulation software

Purpose of use : Software

e Evaluate if the buildings comply with Thai’s building
energy regulations : BEC 1.0.5

* Graduate level study and research : eQuest, TRNSYS, Tas,
Ener-win, VisualDOE, EnergyPlus, DesignBuilder, etc

* Green building evaluation : eQuest, VisualDOE, etc

| Department of Altarnat e -~ -
g Energy Development sn d Efficiency ﬂa @
. gl!f @ (@} [-.-'Iil'::l:;i RAY OF ENERGY LI]S > l’) EIHT
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Initial survey and comparison of popular energy simulation software

Ongoing tasks

 Detail survey of popular software being used/collect software
users information

» Participants in BEC training with DEDE/ Participants in OTTV
software training with ISA/ Staffs in other related companies

» Paper/online questionnaire
Ulsalvidayale
https://www.surveymonkey.com/s/PEECB1

e Detail survey of utilization pattern of two most popular simulation
models

e Focus group seminar on capacities of users and their needs on
extra features and functions

& 0 y B S ey @IS@P @
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Study and Identify of Overall Training Courses on EE Technologies and
Practices in Commercial Buildings

BHRD (Bureau of Human Resource Development) , DEDE is the main division for developing and
conducting all energy efficiency and renewable energy training activities in Thailand. The training
courses divided into 5 groups as following :

Existing Training Courses:

Group 1: Training courses on Energy Management for Energy Conservation in Factories & Buildings
Group 2: Training courses on Energy Saving Technologies (By Technology)

Group 3: Training courses on Energy Saving in Industrial Sectors (By sub-sector)

Group 4: Training courses on Energy Saving in Building Sectors (By sub-sector)

Group 5: Training courses on Energy Saving for Academic

Promoting of Energy Efficiency in Commercial Buildinas. PEECB
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Analysis on overall existing training courses of DEDE

Advantage Recommendation
1. Training courses have been developed and 1. All training courses should be reviewed to avoid the
delivered to target groups cover all major targets duplication in the contents.
by sector and sub-sector. 2. According to the approved budget of each fiscal

year, there is several training courses have been
launched in the same period. In this regard, level of
competency for each training course should be
clearly identified to assist participants in selection
the training course to attend.

3. Clear training path for each target group should be
clearly identified.

2. Compulsory training courses have been developed | There is only compulsory training courses have been
and delivered cover both commercial buildings designed for technical person only (PRE: Person
and factories Responsible for Energy). Compulsory training courses
for energy manager on energy management system
should be considered

3. Training courses have been develop and delivered | Existing training courses have been designed focusing
to the target groups cover technology application | on individual technologies or individual equipment.
courses for specific energy consumed system. Designing of technical courses using system or whole

facility approach could be considered

4. Training courses have been developed for major There is no training courses for professional engineer
energy users and academic. and architect

& B y B S ey @IS@P @
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Initial analysis on current availability of required training courses for each target group —
commercial building sector

Training Course Developer Owner & Building Designer Government
Executive Staffs Engineer Officer
Engineer & & Architect
Technician & Consultants
Level of competency 1 1 3 4 2

B1: Concept and approach of Energy NA NA A NA A

Conservation in commercial

buildings

OM1: Energy Management System NR NR A NR NR

in commercial buildings

OM2: Specialized training on energy NA NA A NA A

saving technologies

OM3: Specialized training on energy NA NA A NA A
saving in commercial buildings

D1: Specialized training on buildings NA NA NA NA NA
standard
D2: Specialized training on energy NR NR NA NA NA

efficient building design

EAL: Energy Audit for identifying NR NR A NR A
Energy Saving Measures

EA2: Measurement & Verification NR NR NA NR NA




Review of existing Specific Energy Consumption (SEC) for
Commercial Buildings

Table A1.1 Energy indices of designated buildings

All Office Hotel Hospital Department | Educational
Store Institution
SEC. = Totalenergy consumption | # of Data 94 43 4 8 35 4
U"AJC area+ Non A/C area LMin. 255 255 109.4 83.8 111.0 33.3
[ kWh/m? yr ] Max 660.1 660.1 179.3 2349 536.5 128.9
Average 226.0 198.0 134.7 134.9 307.3 89.9
Total energy consumption | # of Data 94 43 4 8 35 4
A= AIC area Min. 94.7 94.7 170.1 138.5 157.7 128.9
[ KWh/m? yr | Max 1455.9 1455.9 364.5 3726 1079.6 249.6
Average 338.1 346.3 2473 245.6 377.3 182.0
AJC energy consumption | # of Data 94 43 4 8 35 4
SEC3 ="/ area Min. 26.0 26.0 1143 1002 704 5.6
[ kwh/m? yr ] Max 810.5 810.5 256.4 258.9 585.6 165.0
Average 170.8 179.9 163.0 165.9 168.3 111.9
_ Lighting energy consumption | # of Data 94 43 4 8 35 4
*~ Total area(Includingcarpark) | Min. 4.8 4.8 16.8 1.77 8.34 12.3
[ KWh/m? yr ] Max 141.2 94,5 32.0 32.9 141.2 17.5
Average 343 24.7 25.1 20.0 52.5 14.9
SEC. = Lighting energy consumption | # of Data 94 43 4 8 35 4
' Total area(Excludingearpark) | Min. 4.8 4.8 20.7 11.0 13.6 114
[ kWh/m?yr ] Max 163.5 94.5 38.2 32.9 163.5 17.4
Average 47.1 32.7 25.4 21.8 76.3 14.7

B & § e ensep @
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EE Database of equipment ‘ M&V Scheme ] M&YV Protocol for commercial building

pEECB Mind Map Construction materials, update SEC

Energy Performance l

& Promotional Scheme

. Database New Policy Measures,
Virtual Center Component 2 Financial Model,
Structure, / (Web-Based) EE Policy Action Plan (2.1, 2.3,2.4)
Framework

Role & Responsibilities,

D&M, Database Act;:llac;nter p— ymeisrt‘sr;;‘:” & Inception Inception
(@ o ——» { Workshop Workshop
BMC Office) J \
Component 1 Project
Framework & Database & Awareness Management
Communications ~——» Strategies —— | Dusiness | WSLEREELELT (PMm)
Linkages
p.
* Brochures & Leaflets *  Full time staff to work
* EE Guidebooks Inception closely with DEDE
* E-Newsletters ! Worksho *  Prepare TOR for remainin
. P P £
*  Executive Seminars (Annually) _}gwarer.wess_’ Promotional activities
with Hi-End Brandings Or series ampaigns Package *  Manage & Facilitate all
of Roadshow s;::i::iem e activities
Technol h * Organize
Applir::::i,:: Workshops/Seminars
[ Training Demonstration . /:"a'“‘"gs” lated
* 30 Technical Training Courses E—— Curriculum repare.a r? ate. .repons
[Total 600 participants- 3 days/course ) \ *  Organizing Site Visit

¢ 10 Non-Technical Training Courses d C°0f.d"'late with all related
Complete parties

Total 300 participants- 3 days/course
{ P P vs/ ) Demo Projects

¢ Train the Trainer for DEDE’s Staffs ] (3.4,3.3)
(in Thailand & Study Tour in Japan) Cus;::-n;e NN
¢ Testing and Examination Procedures ,

Booklets
Training Materials & Evaluation Customized BESM Factsheets
BESM e-Learning Dissemination & Documentation CDs

Training Materials & Evaluation Executive Seminars
8 BESM Training Courses (Total 150 6 Trainings of building
participants — 3days/course) personnels (150 persons)

of Demo.Projects

p "y
. s & = @
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A Case Study of Conceptual Design on Zero Energy Building (ZEB)

Zero Energy Building (ZEB) comprises of two major key
words: energy efficiency and renewable energy. That
means Zero Energy Building (ZEB) simultaneously

consumes less energy and produces energy, contributing

to national energy independence.

ENERGY MANAGEMENT

ensep

4

Power Generation |« Power Quality
management and

Demand Controller

Lighting ® | ED lighting with
intelligent control system
® Specific task lighting

design concept

ensep

ENERGY MANAGEMENT

« Solar PV system
« Biomass/pellet
gasifier

« Compact biogas

generation unit

® Natural lighting with
lilsSgele)ile




A Case Study of Conceptual Design on Zero Energy Building (ZEB)

Energy Efficiency Renewable Energy

Air conditioning

ensep

ENERGY MANAGEMENT

« Air quality monitoring
and management system
« Non electric A/C

« Fresh air heat recovery
« VSD for pumps and fans
« Extra low Overall
Thermal Transmission
Value (OTTV) design

« Green wall and external

shading

« Solar hot water
system
« Biomass/pellet hot

water boiler

Others

ensep

ENERGY MANAGEMENT

* Micro organic waste
water treatment system
« Power regenerative lift
« Rain water collection
system

» Water Generation

System from Air

* Energy bank




A Case Study of Conceptual Design on Zero Energy Building (ZEB)

Integrated Solar/Biomass Tri-generation System

Ko
@

Y

Solar Collector

Solar Hot Water

Waste Heat (HW)

Absarption Chiller
RT

A i
Waste Heat for use (60 C)
(Hot Water)

Biomass Gasifier

Gas Engine
100 kW

CNS@

ENERGY MANAGEMENT

ensSe

ENERGY MANAGEMENT
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JayaNgaNUNI5NVILATING

3.1 deyaigaiun1siaveslasenis

A1513999LATINNG f\]%L‘fJ‘LJVL‘UG]’mﬂiE]‘Uﬂ’]iﬁ%ﬁu&’luﬁﬁ’mu@l’ﬁuwﬂﬁ?ﬂ:ﬂiﬂﬂ’]i‘ﬂ (Full-Size
Project Document on Promoting Energy Efficiency in Commercial Building, PEECB) Fadu

ToANaaINsUTedlaguIMTUaINTURRIL NG UNALULAYaYSNENANU Wag UNDP  %iail
nsauNIiLiuuIzuUteanidu 3 nsiandn (Component) fail

Component 1: NskiuNsasentinfslseansannasnuaunalulaguazunyiflueinis
Component 2: M3danTauuleuIesuyszansnmnasnulusing
Component 3: nMsansawalulagiuuszansnmnasanulusimsuaznisiiunly

3.2 53822a1lASINIS 48 WoU (Ww8u 2556 — JunAl 2560)
3.3 WUINIeNISAIUNIS

331 daRInniznIsINTEIuenislAsInIg (Project Board)

332 dawdguununisendunisiasinisiaruaLaydlauee ANENSIUNISEIUIENTS
1A39n1S

333 sudulasenisly 3 daw aunseunsaduauiisvusliluenaislassnis (Full-
Size Project Document on Promoting Energy Efficiency in Commercial Building,

PEECB) Ineliseasidunnsaunisalivauaguliladal

ﬂi@‘umﬁﬁ’lLﬁuﬂ’luﬁﬁ’muﬂl’ﬁmaﬂa’]ﬂﬂiﬂﬂ’ﬁ“’l (Full-Size Project Document on Promoting Energy
Efficiency in Commercial Building, PEECB) 15U 3 n15Aauan (Component) agulanadl

1. Component 1: Awareness Enhancement on Building EE Technologies and
Practices (M3tuN1sAsERnfsUsEaNsamnasusumalulaguaziuiujun
Tue1A19) Usznaudarenisantunisasil

1.1: Established Commercial Building EE Information Center (CBEEC)

1.1.1: Establishment of the Commercial Building EE Information Center (CBEEC)
1.1.1.1: Conduct of Situation Analysis
1.1.1.2: Design and Development of the CBEEC
1.1.1.3: Administration and Maintenance of the CBEEC
1.1.1.4: Collaboration on Database Partners

fiunslag USTv lusy wuwagiugl aeudans sin i 2/6



1.2: A system of information exchange and dissemination on EE
technologies and practices for commercial building stakeholders

1.2.1: Promoting CBEEC as the Information Portal for the Commercial Building
Sector in Thailand
1.2.2: Implementation of Awareness Raising Campaigns
1.2.2.1: Review of Profiles and Level of Awareness of Target Audience
1.2.2.2: Compilation and Production of Marketing and Promotional Tools
and Materials
1.2.2.3: Design and Implementation of Awareness Campaigns
1.2.3: Implementation of Information Disclosure Program for Commercial
Building Energy Consumption

1.3: Developed and Promoted Energy Use Simulation Models for
Commercial Building Design

1.3.1: Assessment of the Utilization of Building Energy Simulation Models (BESM)
in Thailand
1.3.2: Development of a Customized BESM for Commercial Buildings in Thailand
1.3.2.1: Selection and Modification of BESM
1.3.2.2: Preparation of Promotional and Training Program
1.3.3: Implementation of Sustainable Promotional and Training Program on EE
Commercial Building Design

1.4: Completed training courses on EE technologies and practices, and
financial arrangement for commercial buildings

1.4.1: Capacity Building Need Assessment for Commercial Building Stakeholder
1.4.1.1: Scoping Study on the Training Program
1.4.1.2: Identification of Training Activities for Stakeholders
1.4.1.3: Development of the Overall Training Program
1.4.2: Design and Implementation of Training Courses on EE Technologies and
Practices, and Financial Arrangement for Commercial Buildings
1.4.2.1: Design of Technical Training Courses
1.4.2.2: Design and Preparation of Training Materials
1.4.2.3: Conduct of Training Program
1.4.2.4: Certification and Quality Assurance Mechanism
1.4.2.5: Training Program Monitoring and Evaluation
1.4.2.6: Sustainable Follow-up Capacity Development Program Design

1.5: Completed training courses on financial assessment of EE application
projects in commercial buildings

1.5.1 Design and Implementation of Training Courses on Financial Assessment
of EE Application Projects in Commercial Buildings

1.5.1.1: Design of Non-Technical Training Courses

1.5.1.2: Design and Preparation of Training Materials

1.5.1.3: Conduct of Training Program

1.5.1.4: Training Program Monitoring and Evaluation

1.5.1.5 Sustainable Training Program Design

fiunslag USTv lusy wuwagiugl aeudans sin N 3/6



1.6: Established business linkages between suppliers of EE technologies,
building owners, banks and building practitioners

1.6.1: Establishment of Business Links between Owners/Managers of
Commercial Buildings, EE Technology Suppliers, Financial Institutes and Building
Practitioners

2. Component 2: EE Building Policy Frameworks
(NMsannsauUlguIgnIulssansnInwasuluainisg)
UseNaun8n1SALUNITAIT

2.1: Updated and More Effective Policy Measures on Energy Efficiency in
Commercial Buildings

2.1.1: Evaluation and recommendation of effective approaches and incentives for
inclusion of building EE technologies and practices in the design and operation of
various types of commercial buildings

2.1.1.1: Evaluation of Best EE Options for Commercial Buildings

2.1.1.2: Modification of Existing and Development of New EE Policy
Instruments for Commercial Buildings

2.1.1.3: Seeking Approval on New and Modified Policy from Policymakers

2.1.2: Strengthening implementation effectiveness of the new Building Energy
Code

2.1.2.1: Integration of the BEC Requirements with the EIA Approval
Process

2.1.2.2: Establishment of the BEC Self-Learning Course for Building
Practitioner and LAOs

2.1.2.3: Maintain Ongoing Dialogues with Municipalities and LAOs

2.1.2.4: Strengthening the Inter-Ministerial Coordination Process

2.1.3: Assessment of DEDE’s building energy labeling scheme and preparation of
recommendations for strengthening implementation in commercial buildings
2.1.3.1.Review of Available Information on Buildings Energy Labeling and
Green Building Scheme
2.1.3.2.Assessment and Recommendation of Collaboration between the
DEDE’s Building Energy Label and Other Rating Schemes/Awards for
Commercial Buildings

2.2: Revised and Up-to-date Data and Information to Facilitate Policy
Implementation of Commercial Building EE

2.2.1: Compilation and Update of Energy Performance Database for building
construction materials and electrical equipment for commercial buildings

2.2.2: Review and update of DEDE’s SEC studies and compilation of building
stock data
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2.2.3: Review and assessment of DEDE’s M&V scheme and development of an
improved M&V protocol for commercial building EE projects

2.3: Approved and Implemented New and Improved Financing Models for
Commercial Buildings

2.3.1: Development of new and improved financing models for EE commercial
building investments

2.3.2: Approval and implementation of new fiscal policies to promote EE building
design for new and existing buildings
2.3.2.1: Conclusion of New Fiscal Policies to Promote EE Building Design
for New and Existing Buildings
2.3.2.2: Organization and Conduct of EE Building Fiscal Policy Workshop
2.3.2.3: Conduct of Targeted Policy Coordination Meetings
2.3.2.4: Approval and Implementation of New Fiscal Policies for EE
Building Projects

2.4: Approved energy efficient promotion action plan (short and long term)
to supplement DEDE activities

2.4.1: Preparation of draft energy efficiency promotion Action Plan (short and
long term) to supplement DEDE’s activities

3. Component 3: EE Building Technology Applications Demonstration
(n1sansawmalulaganuussansninnasanulusiaiswaznisuiunld)
Usgnaunlenisaniunisaatl

3.1: Improved confidence in the feasibility, performance, energy,
environmental and economic benefits of EE technologies and practices in
commercial buildings;

3.1.1: Installed and operational demonstration projects in selected buildings
3.1.1.1: Conduct of comprehensive feasibility studies and determination
of implementation requirements, costing and engineering studies/design
of selected demonstration projects

3.1.1.2: Facilitation and support of procurement and installation of EE
measures, operation of demonstration projects, and conduct of M&V

3.2: Improved local technical and managerial capacity to design, manage
and maintain EE technologies and practices;

3.2.1: Documentation on the results of the demonstration projects and available
EE technologies in the markets and dissemination of demo project results
3.2.1.1: Documentation of results of the demonstration projects
3.2.1.2: Documentation of information on the availability and quality of
EE technologies and practices applied in Thailand and other countries

fiunslag USTv lusy wuwagiugl aeudans sin i 5/6



3.2.1.3: Dissemination of Successful Case Studies on Demo Projects

3.2.2: Completed training courses for personnel attached to the demo projects
3.2.2.1: Design and Conduct of Training Courses for Demo Building
Personnel

3.3: Replication of demonstration projects within the commercial building
sector

3.3.1: Completed project documents/recommendations for EE project
replication in the commercial building sector
3.3.1.1: Preparation of project documents/recommendations for project
replication in hotels, hospitals, office buildings and shopping malls

Ansiauazvatayalasenisduaiunislindenusgntivssinsnmnlueiaisgsia
(Promoting Energy Efficiency in Commercial Buildings, PEECB)

fisneuimslasanis - USem Tudn wuwadiuy asudane shia
ARINIED AUNWRII

HiAn13lATeN1T

ns 02-642-1270 ¢ia 705

Email : kamolt@bright-ce.com, papatsarat@bright-ce.com
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Rational and Conceptual Framework

CETGTES

A 4

Project Tasks &
Activities

Goal &
Objective
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Project Approaches
e

> Awareness coTvlvja?rgs::sl:

LETE S L Baes Enhancement

Policy Component 2:
\v/ M Barriers ) Policy Framework

Technical ecﬁg:r(fg?/?Aes:Iig;tio
Project Tasks & sarriers Demonstration
Activities
‘ Promoting of Eneray Efficiency in Commercial Buildinas. PEECB ﬁ ;' (&) ?ﬁ?&??ﬁ%%?ﬁiﬁffmm cn S@p @ﬂ

Project Goal & Objective

Reduce GHG
Emissions

Goal &
Objective

Promotion and facilitation of the widespread application of
building energy efficiency technologies and practices in
commercial buildings in Thailand

ulN i
Promoting of Eneray Efficiency in Commercial Buildings, PEECB gl.‘-f oo {b” MINISTRY OF ENERGY
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Outcome/Output — Component 1

Enhanced awareness of the government,
building sector and banks on EE
technologies and practices

1.1:Established Commercial Building EE Information
Center (CBEEC)

1.2:A system of information exchange and
dissemination on EE technologies and practices more
widely for commercial building stakeholders

" 1.3:Developed and Promoted Energy Use Simulation
Models for Commercial Building Design

1.4:Completed training courses on EE technologies
and practices, and financial arrangement for
commercial buildings

1.5:Completed training courses on financial
assessment of EE application projects in
commercial buildings

1.6:Established business linkages between suppliers of
EE technologies, building owners, banks and building
practitioners

' Promoting of Eneray Efficiency in Commercial Buildinas. PEECB

Outputs

& ETE AT S e €NSOP ©®

MINISTRY OF ENERGY

Outcome/Output — Component 2

Effective implementation of favorable

JUtCe = policies that encourage EE technologies
“ / and practices for commercial building in
Thailand

2.1 Updated and more effective policy measures
on energy efficiency in commercial buildings

2.2 Revised and up-to-date data and information
to facilitate policy implementation of commercial

e 2.3 Approved and implemented new and improved

fiscal policies and financing schemes for
commercial buildings

2.4 Approved energy efficient promotion action
plan (short and long term) to supplement
DEDE activities

Departmant of Altarnati e -~
i Energy Devalopmant and Efficiancy Cn 5@1’) @
(C‘) 3 EHT
—— - -

MINISTRY OF ENERGY
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Outcome/Output — Component 3

Promoting of Eneray Efficiency in Commercial Buildinas. PEECB

EE Building Technologies and
Applications Demonstration

3.1 Installed and operational demonstration
projects in selected buildings

3.2. - Documentation of the of the
demonstration projects and available EE
technologies in the markets

- Completed training courses for personnel

attached to the demo projects on the energy
conserving operation and maintenance of EE
measures in demo buildings

3.3 Completed project
documents/recommendations for replication
projects in the commercial building sector

& B ozmmm—onsop @

Project Master Plan — 4Years

% of Work Complete - Planning - By Quarter| 5|/5/5110|10|10/10|5 (5|5 |5|5 /5 /5(65|6
Total Planning 5 /10|15|25|35|45 |55 60 65|70 | 75|80 |85 9095|100
Item Details of Activiites/Sub-Activities Y2013 Y2014 Y2015 Y2016 Y2017
01| 02|03 ]osfor|az]o3]os|ar]oz]as]as]or]o2]o3|as]0t |02 03 oe
PM I anage

PM-A) Project Meeting & Workshop & Seminar

PM-B) TOR for DEDE to select the competence consultant for Component 2 &3 . ‘ | ‘ ‘ ‘ | ‘ ‘ ‘ | ‘

PM-C) Project Board & Project Management Unit & Working Group

PM-D) Project Administration

c1

COMPONENT 1 : Awareness Enhancement on Building EE Technologies and Practices TR | | | L[] | |

.1|Establish Commercial Building EE Information Center (CBEEC)

*“|building stakeholders

A system of information exchange and dissemination on EE technologies and practices for commercial

.3|Development and Promoted Energy Use Simulation Models for Commercial Building Design

~

[ buildings

Completed training courses on EE technologies and practices, and financial arrangement for commercial

5|Completed training courses on financial 1t of EE applicati

1 projects in ial buildings

18 practitioners

Established business linkages between supplier of EE technologies, building owners, banks and building

c2

COMPONENT 2 : EE Building Policy Frameworks

2.1|Updated and More Effective Policy Measures on Energy Efficiency in Commercial Buildings

2.2|Revised and Up-to-date Data and Information to Facilitate Policy Implementation of Commercial Building EE

2.3|Approved and Implemented New and Improved Financing Models for Commercial Buildings

2.4|Approved energy efficiency promotion action plan (short and long term) to supplement DEDE Activities

C3

COMPONENT 3 : EE Building Technologies and Applications Demonstration

31 ) . R
technologies and practices in commercial buildings

Improved cenfidence in the feasibility, performance, energy, environmental and economic benefits of EE ‘

@
[

*“|practices

Improved local technical and managerial capacity to design, manage and maintain EE technelogies and ‘

w

.3|Replication of demonstration projects within the commercial building sector ‘

Promoting of Eneray Efficiency in Commercial Buildinas. PEECB gﬁf
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Project Development Steps

Preparation phase (du1ai — §u11AY 2556)
Anwn numuTeazidendeya MvuagUuuudmiuianssueie vedasinig

u

Development phase (1n37AY — §U77AY 2557)
WA pIauasTIIazDaRag 9 PRadalunisantulasanig
Realization and Dissemination phase

(uns1A 2558 — weATNIEY 2559)

ANTUNTIATINTIUFEY VRILATINTIANNTIEaLD BAUTNAUTUluATA LY
Tasansszazd 2 waznisineulsediung

Conclusion phase (Gu1AY 2559 - fiuiau 2560)
astuamsiliuaulesanis

: B (|| oy everopmen e emaeney OISO
- Promoting of Eneray Efficiency in Commercial Buildings, PEECB ﬁ - (@J MIMIRITTE W RRETSY. SR = }) Qﬂ
Activities Plan
Activities Period Remark
1. Inception Workshop 22 May 2013 15t PB Meeting
2. Project Board (PB) Meeting 2 times/Y Ql & Q4
3. Project Management Unit (PMU) Meeting Monthly
4. Working Group Meeting Monthly
5. Stakeholder Meeting To be confirmed 1 Meetingin May13
6. Project Public Seminar Yearly 15t Seminar on
30t Oct 2013
7. Technical Training Course Q2Y14 - Q2Y16 Activity 1.4.2
8. Non-Technical Training Course Q3Y14-Q2Y16 Activity 1.5
9. Building Energy Simulation Model (BESM) Q2Y15-Q2Y16 Activity 1.3.1
Training Course
10. Demo Project Training Course Q2Y15-Q2Y16
11. Train the Trainer Course for DEDE’s staff Q4Y13 & Q2Y16 C-1&C-3
: BN | oo IOTINO
- Promoting of Eneray Efficiency in Commercial Buildings., PEECB gﬁf (@J MINISTRY OF ENERGY LI‘I% ® }) @=ﬂ=’"




Work Progress
-PEECB Project-

Promoting of Eneray Efficiency in Commercial Buildinas. PEECB

g0,

Dapartment of Alternative
Enargy Development and Efficiency

MINISTRY OF ENERGY

ensep ©

Work Progress (as of September 2556)

Task
PM : Project Management

Work on progress

% Completed |
4.74%

Remark

C-1: Component' 1

1.Project Management and

Coordinating Activities

2.Target setting for the project
3. Preparation of 1* Public

Seminar

6.28%

1. Conduct situation analysis on

Commercial Building EE
Information

2. Design & Development of

CBEEC

3. Assess the two(2) simulation

model

4, study and identify the overall

training courses for EE
technologies and practices and
financial arrangement in
commercial buildings

Activity 1.1.

Activity 1.1.
Activity 1.3.

Activity 1.4.1 a&b

la

1b

la

C-2 : Component 2

1. Review existing specific

energy consumption index

C-3 : Component 3

2. Review existing M&V scheme

for completed projects in
Thailand

0.14%

No activities in this period.

Activity 2.2.

Activity 2.2.3a

2a

Overall completion

11.16%

Promoting of Energy Efficiency in Commercial Buildinas. PEECB

&

Dapartment of Alternative
Enargy Development and Efficiency
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Initial Concept of Commercial Building EE Information Center (CBEEC)

Initial Concept on the development of CBEEC

The establishment of Commercial Building EE Information Center, CBEEC could be designed into
three phases as follows;

Phase | : Data and Information Preparation (October 2013 — December 2013)
Phase Il : Establishment of CBEEC (January 2014)
Phase IIl; Operation and Maintaining of CBEEC (From February 2014)
. Promoting of Eneray Efficiency in Commercial Buildings. PEECB ﬁ g @&} ?E%?D:;I:::r?;"?f%‘,clm“nq Clﬂlgfi}l) Qg

Initial survey and comparison of popular energy simulation software

Purpose of use : Software

e Evaluate if the buildings comply with Thai’s building
energy regulations : BEC 1.0.5

* Graduate level study and research : eQuest, TRNSYS, Tas,
Ener-win, VisualDOE, EnergyPlus, DesignBuilder, etc

* Green building evaluation : eQuest, VisualDOE, etc

& [ rmmestie. ensep ©®
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Study and Identify of Overall Training Courses on EE Technologies and
Practices in Commercial Buildings

BHRD (Bureau of Human Resource Development) , DEDE is the main division for developing and
conducting all energy efficiency and renewable energy training activities in Thailand. The training
courses divided into 5 groups as following :

Existing Training Courses:

Group 1: Training courses on Energy Management for Energy Conservation in Factories & Buildings
Group 2: Training courses on Energy Saving Technologies (By Technology)

Group 3: Training courses on Energy Saving in Industrial Sectors (By sub-sector)

Group 4: Training courses on Energy Saving in Building Sectors (By sub-sector)

Group 5: Training courses on Energy Saving for Academic

&

Promoting of Eneray Efficiency in Commercial Buildings. PEECB __G&F
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Consideration of Final Demonstration Buildings

Promoting of Energy Efficiency in Commercial Buildinas. PEECB

1. Existing Situation of 7 Demonstration Buildings

Lumphun Hospital Hospital New executive management,
Needs more project’s details

Samrong General Hospital Hospital Confirms participation

PEA Office Confirms participation

Office of the Permanent Office No team, Not participation

Secretary, MOPH

Centara Hotels & Resorts Hotel Confirms participation

Katina Hotel Hotel Confirms participation

TESCO Lotus Hypermart Confirms participation

&

Departmant of Altarnati e ~
(&i;l') Enargy Development and Efficiency Cn S'{;ﬂ

MINISTRY OF ENERGY =
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Thank you

for you attention
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Project Target

2573 é ath
-/ T

(2030) =

H g

‘ZERO’ Energy Buildings (ZEB)

(3) ZEB (Zero Energy Building) Aa iwaneluszazaniimmslindanuiitied

ar | W a a8
ﬂ‘]ﬂﬂ']UUﬂﬂhJ‘i#ﬂUTﬂﬁﬂUU WA THADINTIWAR TUIED AT IR NG

Econ Buildi ng delinsudamdsnuililusemsndmmuisuig

Econ (Economic building) fa ithmumelusandulndifialimsiuvmalulad

High Energy (2] ¢ ' v o & o tw oA [
soagunsaluasszuungg Wissaninmaeduludnuagsdanuduailuns
Performance Standard ) M :
A
(HEPS) '

(1) HEPS (High Energy Performance Standard) fig iaﬁumﬁmmgﬂuﬁi’qum

Building Energy Code (BEC) . ,
sovvine] Sadudmneiussatomeluladhidegdy

2554
(2011) " . = ”
Energy Efficiency Development Plan - 20 Y
] | ey ensep @m

B ¢
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Project Target

Table -3.2 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
EEZ?::S‘::SL?'E 370 298 266 161 126
Hotel 271 199 160 116 97
Condominium 256 211 198 132 95
Medical center 244 195 168  Jn b 81
Educational institution 102 85 72 58 39
Other general buildings 182 134 110 66 53
% Saving =)y ~ 20-25% ~30-35%  ~60-65%  ~>70%
‘. Promoting of Eneray Efficiency in Commercial Buildings. PEECE @€ it Lé'» E’:E‘Efﬁg’rﬂf}?ﬁ;ﬁ?'ﬁ” CnS@p gﬂ

A5 T2 navouTuadauazuudIUNAIs TAdNAIIIU

Tuauian (ns6i BAU)

158,525

160,000 = — :
; doyaluain o n135A7ANT50)
140,000 - Samiviasotiady
fo: 1990-2010 2010-2030
X 120,000 | mslémdsen  4.4% 3.9%
aﬁg GDP 4.5% 4.2%
%» 100,000 { yszwans 0.9% 0.3%
=
AP
g 80,000 71,
@
€ 60,000
)
AT
S 40,000 | gyl
31,000 pxi/7
50y
20,000 s

3_? f’/o =
29%

1995 2000 2005

fiun: WHUDUSAYNANIU 20 U (W.M1.2554-2573) NSzNSHNANIU

Promoting of Eneray Efficiency in Commercial Buildinas. PEECB

2010 2015

AAIMNTIY

2020 2025 2030

1) | Departmant of Alternative
T & Energy Development and Efficiency
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Targets and Indicators

A9 € UszanamsuSunamasnuliin anusou wazansuaulaoenlen (CO,) Nvandesla du
Aeduansaussvdnnelpu ) iRnseysndnaam o U (4 U w.A. bden)

HAUSZAEn o U WA, lodelm

MAATEFAT gier! Tuliln AM3Y Co,
(ktoe) (GWh) (ktoe) (Ausiu)
YA e mlom - e, mlem @.mno
QnE9N T3 aD,bde ¢e,@06 @6, DD 0.
91A593NANIA MY 0,900 (W oo .G
IIgINITAANLATT ey nomd /" locloem 6,066 09.00
sauﬁﬁwuﬂ sncz,czgk{ ®6eD,=aem bG8 0€0.60¢

Electrical Energy Saving by Y2030 = 34,493 GWh

Dy i AN
& [ |, enSep ©®
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dadrun1siad Il luarnsssna
Aaurnnavnarliviail 2553

B Office, 35

B Hotel 11
B Hospital, 6
» Department Store, 15
Eduecation, 5
B Condennniun, 8

Hyvpermiarket. 13

Miscellaneous, 7

o wWNTINATTdWR9UTul 2573 fidvindu 49,700 GWh
fiatwuan 20,800 GWh Tuil 2553

Source: Building Energy Conservation in Thailand, The Joint Graduate School of Energy and Materials.
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Table 3.3 Estimated percentage of commercial buildings achievement on each level of Energy

Saving Capability according to 20Y EEDP

Reference 38% 10% 5%
BEC 30% 5% 2%
HEPS 30% 33% 3%
ECON 2% 50% 85%
/EB 0% 2% 5%
Total 100% 100% 100%
' Promoting of Energy Efficiency in Commercial Buildings, PEECB S!gf, % & fE IIIIII TrY OF ENeS or

-—

walulagnisann1suaasn1uisaunszan

2007 2010 2015

2020 2025 2030

fn: UWHUDUSAYNANU 20 U (W.A.2554-2573) NSZNSIIWANIU

O 427
Reference Scenario Share of abatement %
401 2020 2030
38+ Efficiency 65 57
36 End-use 59 52
34 Power plants 6 5
39 Renewables 18 20
Biofuels 1 3
30+
Nuclear 13 10
o 3 10
450 Scenario ccs
26 I T T T i

g % | Dapa L .
) Enery
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Electricity Consumption of Large

Buildings, GWh —«— New
50,000 K Buildings,
/‘/ Ref
£ 40,000 «ox- -+ Existing
% Buildings,
= Plan
=
3 30,000 Al
° Buildings,
w 20,000 Ref
b —All
= Buildings
S 10,000 '
< Plan
0 : ---m--- New
' ' ' ' Buildings,
2010 2015 2020 2025 203C Plan

Time (years)

wuausSminanu 20 U mandtianmstilihiusimsounainaias 34,000

GWh 911 50,000 GWh 11d9 16,000 GWh Tul 2573
-2 Introducing BEC and beyond or HEPS

fivn: wnueuSHuNEIU 20 U (W.M.2554-2573) NSNSHINANI, WYIGU 2556
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Q =l Q A Qs 1
aatdgussauznavitun'laann ENERGY AUDIT Tuaiarsaunalviai
5181115 uUEl dtineu | Te9usu Ts9wenuna #35NAUAN | TeuiBau | anens | @sswaAuen
LTRITTET) 20 'mmjan/

Wi lddsuanasia kWh/ 115.2 143.2 162.1 184.9 76.2 168.1 165.4 216.5
wurlsuanna m2Y

W AlElunstasaing kWh/ 12.9 27.0 24.1 56.2 1.1 122 8438 26.0
siaNunligan m2Y

Ihnusafuildgas kWh/ 147.5 209.3 158.8 270.9 65.2 146.6 391.0 117.6

m2Y

Auddfuaimeasatuild % 28 65 41 68 27 26 72 32
da

FodnwihAldlunisliy - % 41 64 56 52 53 58 39 43
anne

FodnlWihAldlunissas % 22 19 22 22 32 22 24 20
&9

Adelihdldlunsdas w/m? 9.3 7.8 7.7 14.6 9.5 89 169 10.9
&9

oTTV w/m? 61.4 33.0 35.5 43.6 61.6 33.0 43.6 57.4
RTTV w/m? 29.1 18.2 15.9 20.9 29.1 17.4 22.9 24.5
Uss@ndaniwszuuilsu cop 2.21 2.13 2.44 2.77 1.99 2.07 243 2.17
anne
Source: Building Energy Conservation in Thailand, The Joint Graduate School of Energy and Materials.
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anyiuzu9) Building Energy Code (BEC)

] 14
a o A

o ldfuamsifiduiildgan 2,000 as.u. dull
e 3 AuAIAISLUIANUAINLIRINTIHIU
- aAsRUAIIULREREOUAN N
- NANTRTINRUAN
- AT sE AN TsILsNMIa TSIWENLNA
o naidssiiussuuaiaisuanuaradvldiunsidnagunyuilau
- 52N 5aLa1A15* (OTTV LAY RTTV = AUUANTTOUSNAIIUUDINTILRE
1“AIA)
- seur Wil ua9aI19* (Lep = WAVU W La9sEHLLRIEI9G AR UT)
- seuuil5suarnia* (cor = AullgNsIaULUDITTULUTUANA)
- aUnsaln@minsau
- MIUALBEWRINU 1AATTHUAITITNUNE LAZLARILAIA1AAE
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inurimsausSnunasuiummsngni BEC
(BUILDING ENERGY CODE)

(1) HEPS (High Energy Performance Standard) o szinuinaun

vnsgutudInadszuuing a dathuthmusnussamsmalulagiutogniu
(2) Econ (Economic building) or LEB (Low Energy

Building) ilo ihnmsluemandulndieimsimunnalulaguasgunsaiua:
szuusing g Tus=ansnmmaoiuludnuigoinuanmiumsaimu

(3) ZEB (Zero Energy Building) i mmslus:ze=g10n01a1510
wasnunferinnmeusnius=Aulndgud 1esn1nANURIMSNANIUTS

omsnmunua:gimsuannaiunliluomsnnnaunyuBsuAdY
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Assessing energy consumption for each commercial
building type with different levels of efficiency by using
end-use models

Envelop Reference | BEC | HEPS | ECON | 7EB
OTTV (W.ni%) 614 50 0 | 2 | 15
RTTV (W) 29.05 15 15 12 | 12
LCC of Wall (Bim2floor/Y) 288 2736 | 252 | 2304
Air-conditioning
Chiller, COP 502 567 6.1 7.00 | 10,00
COther part, COP - 700 898| 1200 1200
System, COP 221 313] 364| 442] 545
LCC od A/C (Bim2 floor'Y) 321.00] 30400 ( 291.00 | 296.00
Lighting
Lighting power density fin AIC area, LPDo (W.ni?) 2000 16.00 [ 900 6.00 1.00
Diversity factor for AIC area lighting, Dfio 095 095 | 095 | 095 | 095
LCC BariY") 16000 | 14000 | 80.00 | 58.00
Lighting in un-conditioned space. LPDu (Wi~) 10.00 800 | 450 | 300 | 1.00
Equipment
Equipment power density for A/C area, EQDo {w_m'?'] 4500 4500 | 4500 | 25.00 | 2000
Diversity factor for equipment in A/C space, Dfeo 0.75 075 | 075 | 075 | 075
Equipment power density for un-cond area, EQDo (W.m-2) 10.00 10.00 | 10.00 | 500 | 4.00
Occupancy
Occupant-A/C space (Wmi?) 10 10 10 10 10
Diversity of occupants in A/C area, Dfoc 0.85 0.85 085 085 | 085
Ventilation {Lm™.s™) 075| o075| o0s50| 050| 050
Ann EnUsed area 21919 | 17469 | 14055 | 8168 | 5727

Source: Building Energy Conservation in Thailand, The Joint Graduate School of Energy and Materials.
(7] Daepartment of Alternatiae ~ 2
& | =ssmse—n cnsep @
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HEPS Guideline
For Building Envelope

— Passive Solar
— Natural Ventilation

— Envelope detailing
— Reduction of convective heat losses

from unplanned air flow

W..... cnsep ©.

' Promoting of Energy Efficiency in Commercial Buildinas. PEECB




HEPS Guideline

For Lighting System

— High Performance Lighting
e Lighting power density

— Daylighting/Sun Control
e Monitor and control
e Dimmers
e Light shelves
e Courtyards and atriums
e Fiber-optics

Dy i AN
J & [ |, enSep ©®
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HEPS Guideline

For Air Conditioning System

— Sizing = Evaluate various sizes and models that will
most efficiently meet demand requirements.

— Performance improvement = Select air-conditioning
with the Energy label No.5

— Zoning = Use separate HVAC systems to serve areas
with different hours of occupancy

— Partial load conditions

— Heat recovery systems

‘ Promoting of Eneray Efficienc, ... oo..oooooeven oviene g o oo oo




Move Forward to Econ and ZEB

Renewable Energy Source
Photovoltaic (PV) panels
Solar energy technologies for heating
Solar hot water technologies
Daylighting techniques

Super-Efficient and Hybrid Technologies
© Heat recovery from mechanical systems
© Fuel cells

o (Geothermal heat pump technologies

Developing Technologies
Methane from biological processes
Micro-generators
Hydrogen

Dy i AN
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anm15t2ien — GREEN BUILDING —
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What Is Green Building?

Site
Planning

S, Graen Building Council, 2008

" A =] ! Altarnative
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anm15t2ien — GREEN BUILDING S—

o P P~ o o =
unantnainldndrdaaglunisdsaiiivanaisiaian
1. gauNnassg

Asanfvaaturinasindas hidonasiassuuiing,
gutaBunislddsadnsnsaly/Ansanuy, AgseunaUIdy, A1TsEE19

tnNgAN3au (Heat Island), nsadvuanrnigway (Light
pollution)
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ann1st2ian — GREEN BUILDING
Y% P = o a P
uanmnnainldndriaaslunisdseiiivanaisiiian
3. A5 TAWRIIIU LAY UTTENANA

AT denisidwdeouliifidszaniawgoninnavidus
(Taavilddainnguanaviasduiuinaaidiusn), a1sld
WAYIIUNALNY, NMINAFAULREUTULAITEUUIAINTTU
(Commissioning) Aaun1sldenu, n1sldansvinanufuii
ViR BT UUTTENATA, NSATNUALNULALIENNTATIRTALAY
AnauKanIsTtdnasIIuluaiais
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a1a15.2a) — GREEN BUILDING
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4. TRanNag’g

NN liEiaanags v liiliaaag, VIUITIANITIFG
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Jannasz19luviasdu (Lidasaudennlna ann1sldwdoeu
Tun15URY)
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anm15t2ien — GREEN BUILDING
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5. fowindannaluaiais (a1nA/usd)
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anm15t2ien — GREEN BUILDING
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Country Name of Council Web Site

1 Australia Green Building Council of www.gbcaus.org
Australia (GBCA)

2 Brazil Green Building Council do www.gbcbrasil.org.br
Brasil (GBCBrasil)

3 Canada Canada Green Building Council | www.cagbc.org

4 Germany Germany Sustainable Building | www.gesbc.org
Council

5 India Indian Green Building Council | www.igbc.in
(IGBC)

6 Japan Japan Sustainable Building www.ibec.or.jp/CASBEE/english/index.htm
Consortium (JSBC)

7 Mexico Mexico Green Building Council | www.mexicogbc.org
(MexicoGBC)

8 New Zealand New Zealand Green Building www.nzgbc.org.nz
Council (NZGBC)

9 Taiwan Taiwan Green Building Council | www.taiwangbc.org.tw

10 United Arab Emirates | Emirates Green Building www.emiratesgbc.org
Council (EmiratesGBC)

11 United Kingdom UK Green Building Council www.ukgbc.org
(UKGBC)

12 United States U.S. Green Building Council www.usgbc.org
(USGBC)

Dapartmant of Altarna ;
ﬁ [ R el 1B 1Y Qg

Table 1: Rating Systems in Asia Pacific

Country

Preferred Rating System

Australia Green Star

China Leadership in Energy and

Environmental Design (LEED)

Hong Kong
Assessment Method

i

Hong Kong - Building Environment

Promoting of Energy Efficiency in Commercial Buildinas. PEECB

GREEN BUILDING RATING SYSTEMS

Areas Assessed

* Management

s |ndoor environment

s Energy

« Transport

+ Water

* Matenals

+ Land use and ecology
« Emissions

s |nnovative design

+ Site selection
+ Vater usage
* Energy and atmosphere
+ Matenals and resources

» Indoor environmental quality

s |nnovation and design

+ Site selection
« Matenals

* Energy

« Water

+ Indoor environmental quality

* |nnovation

et

Y roron Sveormere s sy CLIS@D S,

Levels of Cerification
4-Star to 6-Star rafing system

Four levels:
Certified, silver, gold, and
platinum

Four levels:
Bronze, silver, gold, and
platinum




GREEN BUILDING RATING SYSTEMS

Country Preferred Rating System Areas Assessed Levels of Cerfification
India Leadership in Energy and + Site selection Four levels:
Environmental Design + Water usage Certified, silver, gold, and
(LEED-Incha) » Energy and atmosphere platinurm
+ Matenals and resources
* Indoor environmental quality
* Innovation and design
Japan Comprehensive Assessment System  « Energy efficiency Five-level scoring system:
for Building Environment Efficiency * Resource efficiency
(CASBEE) + Local environment J=average
* Indoor environment
Singapore Green Mark + Energy efficiency Four levels:
+ WVater efficiency Certified, gold, gold plus, and
+ Site/building development and platinum
managemeant
* Indoor environmental quality
* Innovation
. Promoting of Eneray Efficiency in Commercial Buildinas. PEECB g @ t@} [E':"fl"D""“'“’:T"’:"‘J“:ﬁ"'"“‘" LI]S{EI}
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TREES : Thai’s Rating of Energy and Environmental Sustainability

Ty e uun AzIUY Jauay
v aam foal) (ﬁ\‘ﬁu)

1. MUANITIANITAIATT 3(1) 3.5%

2. AUFUULREYTNAYI 16 (2) 18.8 %

3. MsUsendaiin 6 7.1 %

4. WAYIULREUTIENNA 20 (2) 23.5 %

5. Jaquarniwennslunis 13 153 %
nagsg

6. AULANWUDIRANITLIANAN 17 (2) 20.0 %
aaluainsg

7. msilasAunansznuea 5) 5.9 %
Fowinaay

res gl 8. winnssu 5 5.9 %
TREES - NC
Version 1.0 573 85 (9)

100 %

g’ﬂ BE QY pMINISTRY OF ENERGY
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NEW CONSTRUCTION

®

GREEN BUILDING RATING SYSTEMS

‘SHOOLS, HEALTHCARE, RETAIL

NEIGHBORHOOD DEVELOPMENT

Promoting of Eneray Efficiency in Commercial Buildinas. PEECB gef

LEED : Leadership in Energy and Environmental Design

EXISTING BUILDING
OPERATION & MAINTENCE

©

| Department of Altarnative

i T e—" ensep @

1. Heat load resistance of the shell
Heat insulation of walls and windows, measures for
shielding them from sunlight, etc.

2. Energy efficient equipment
Introduction of energy saving equipment in the facilities
(air conditioners, lights, ventilators, water heaters,
and elevators)

3. Efficient operation systems
Measurement and energy management systems for
optimal operation

4. Use of renewable energy
On-site installation and introduction of facilities for solar
power generation and use of solar heat and other
renewable energies

Promoting of Eneray Efficiency in Commercial Buildinas. PEECB

Low Carbon Buildings Criteria in Tokyo = |

20% or higher rate of reduction from PAL* standard
(performance standard values stipulated by the Act on the
Rational Use of Energy)

30% or higher ERR**
(rate of reduction of energy use from the standard value
stipulated by the Act on the Rational Use of Energy)

Level 2 or higher in the evaluation scale
Example: Introduction of BEMS***, which enables
measurement of energy consumption by floor or by system

Amount of renewable energy introduced
(30kW or more of rated wattage in the case of PV)

| Department of Altarnative
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Work Progress
-PEECB Project-

Dapartmant of Alternative

g {i) Enargy Development and Efficiency
gef - { ) MINISTRY OF ENERGY

ensep ©,
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wudasd11i5u Commercial Building EE Information Center (CBEEC)
Table -3.4 Initial Concept of CBEEC Establishment
Sources of Type of Information Collection Operational Tool to be
Information Method | Concept developed
1. DEDE . Energy consumption | Direct Interview 1. Web based 1. Networking
1.1 Existing of each type of and Review 2. Contact Center 2. Application for
database commercial building attached to user interface
1.2 Completed . Data to analyze DEDE
project specific energy
consumption (SEC)
. EE Technologies
information
. Programming
Software
. Successful case
studies
2. Professional . Standard and Focus group
Association Criteria on Energy meeting and
Efficiency direct survey
. List of potential
professionals
3. Consultants & . List of potential Focus group
Experts technologies meeting and
. List of potential direct survey
consultants and
experts
4. Equipment . List of potential Focus group
Suppliers technologies meeting and
. List of equipment direct survey
suppliers of each
potential
technologies
L Promoting of Eneray Efficiency in Commercial Buildings, PEECB gel ™ ¥ MINISTRY OF ENERGY e i | SMENT |




Initial Concept of Commercial Building EE Information Center (CBEEC)

Initial Concept on the development of CBEEC

The establishment of Commercial Building EE Information Center, CBEEC could be designed into
three phases as follows;

Phase | : Data and Information Preparation (October 2013 — December 2013)
Phase Il : Establishment of CBEEC (January 2014)
Phase IIl; Operation and Maintaining of CBEEC (From February 2014)
. Promoting of Eneray Efficiency in Commercial Buildinas. PEECB g @ K&} ?E%?D:";'::I’r?;"?{';,EI"'""Q Clﬁlgﬁ—yl) Qﬂ

Initial survey and comparison of popular energy simulation software

Purpose of use : Software

e Evaluate if the buildings comply with Thai’s building
energy regulations : BEC 1.0.5

* Graduate level study and research : eQuest, TRNSYS, Tas,
Ener-win, VisualDOE, EnergyPlus, DesignBuilder, etc

* Green building evaluation : eQuest, VisualDOE, etc

| Department of Altarnat e -~ -
g Energy Development sn d Efficiency ﬂa @
. gl!f @ (@} [-.-'Iil'::l:;i RAY OF ENERGY LI]S > l’) EIHT
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Initial survey and comparison of popular energy simulation software

Ongoing tasks

 Detail survey of popular software being used/collect software
users information

» Participants in BEC training with DEDE/ Participants in OTTV
software training with ISA/ Staffs in other related companies

» Paper/online questionnaire
Ulsalvidayale
https://www.surveymonkey.com/s/PEECB1

e Detail survey of utilization pattern of two most popular simulation
models

e Focus group seminar on capacities of users and their needs on
extra features and functions

& 0 y B S ey @IS@P @
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Study and Identify of Overall Training Courses on EE Technologies and
Practices in Commercial Buildings

BHRD (Bureau of Human Resource Development) , DEDE is the main division for developing and
conducting all energy efficiency and renewable energy training activities in Thailand. The training
courses divided into 5 groups as following :

Existing Training Courses:

Group 1: Training courses on Energy Management for Energy Conservation in Factories & Buildings
Group 2: Training courses on Energy Saving Technologies (By Technology)

Group 3: Training courses on Energy Saving in Industrial Sectors (By sub-sector)

Group 4: Training courses on Energy Saving in Building Sectors (By sub-sector)

Group 5: Training courses on Energy Saving for Academic

Promoting of Energy Efficiency in Commercial Buildinas. PEECB
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Analysis on overall existing training courses of DEDE

Advantage Recommendation
1. Training courses have been developed and 1. All training courses should be reviewed to avoid the
delivered to target groups cover all major targets duplication in the contents.
by sector and sub-sector. 2. According to the approved budget of each fiscal

year, there is several training courses have been
launched in the same period. In this regard, level of
competency for each training course should be
clearly identified to assist participants in selection
the training course to attend.

3. Clear training path for each target group should be
clearly identified.

2. Compulsory training courses have been developed | There is only compulsory training courses have been
and delivered cover both commercial buildings designed for technical person only (PRE: Person
and factories Responsible for Energy). Compulsory training courses
for energy manager on energy management system
should be considered

3. Training courses have been develop and delivered | Existing training courses have been designed focusing
to the target groups cover technology application | on individual technologies or individual equipment.
courses for specific energy consumed system. Designing of technical courses using system or whole

facility approach could be considered

4. Training courses have been developed for major There is no training courses for professional engineer
energy users and academic. and architect

& B y B S ey @IS@P @
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Initial analysis on current availability of required training courses for each target group —
commercial building sector

Training Course Developer Owner & Building Designer Government
Executive Staffs Engineer Officer
Engineer & & Architect
Technician & Consultants
Level of competency 1 1 3 4 2

B1: Concept and approach of Energy NA NA A NA A

Conservation in commercial

buildings

OM1: Energy Management System NR NR A NR NR

in commercial buildings

OM2: Specialized training on energy NA NA A NA A

saving technologies

OM3: Specialized training on energy NA NA A NA A
saving in commercial buildings

D1: Specialized training on buildings NA NA NA NA NA
standard
D2: Specialized training on energy NR NR NA NA NA

efficient building design

EAL: Energy Audit for identifying NR NR A NR A
Energy Saving Measures

EA2: Measurement & Verification NR NR NA NR NA




Review of existing Specific Energy Consumption (SEC) for
Commercial Buildings

Table A1.1 Energy indices of designated buildings

All Office Hotel Hospital Department | Educational
Store Institution
SEC. = Totalenergy consumption | # of Data 94 43 4 8 35 4
U"AJC area+ Non A/C area LMin. 255 255 109.4 83.8 111.0 33.3
[ kWh/m? yr ] Max 660.1 660.1 179.3 2349 536.5 128.9
Average 226.0 198.0 134.7 134.9 307.3 89.9
Total energy consumption | # of Data 94 43 4 8 35 4
A= AIC area Min. 94.7 94.7 170.1 138.5 157.7 128.9
[ KWh/m? yr | Max 1455.9 1455.9 364.5 3726 1079.6 249.6
Average 338.1 346.3 2473 245.6 377.3 182.0
AJC energy consumption | # of Data 94 43 4 8 35 4
SEC3 ="/ area Min. 26.0 26.0 1143 1002 704 5.6
[ kwh/m? yr ] Max 810.5 810.5 256.4 258.9 585.6 165.0
Average 170.8 179.9 163.0 165.9 168.3 111.9
_ Lighting energy consumption | # of Data 94 43 4 8 35 4
*~ Total area(Includingcarpark) | Min. 4.8 4.8 16.8 1.77 8.34 12.3
[ KWh/m? yr ] Max 141.2 94,5 32.0 32.9 141.2 17.5
Average 343 24.7 25.1 20.0 52.5 14.9
SEC. = Lighting energy consumption | # of Data 94 43 4 8 35 4
' Total area(Excludingearpark) | Min. 4.8 4.8 20.7 11.0 13.6 114
[ kWh/m?yr ] Max 163.5 94.5 38.2 32.9 163.5 17.4
Average 47.1 32.7 25.4 21.8 76.3 14.7

B & § e ensep @
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EE Database of equipment ‘ M&V Scheme ] M&YV Protocol for commercial building

pEECB Mind Map Construction materials, update SEC

Energy Performance l

& Promotional Scheme

. Database New Policy Measures,
Virtual Center Component 2 Financial Model,
Structure, / (Web-Based) EE Policy Action Plan (2.1, 2.3,2.4)
Framework

Role & Responsibilities,

D&M, Database Act;:llac;nter p— ymeisrt‘sr;;‘:” & Inception Inception
(@ o ——» { Workshop Workshop
BMC Office) J \
Component 1 Project
Framework & Database & Awareness Management
Communications ~——» Strategies —— | Dusiness | WSLEREELELT (PMm)
Linkages
p.
* Brochures & Leaflets *  Full time staff to work
* EE Guidebooks Inception closely with DEDE
* E-Newsletters ! Worksho *  Prepare TOR for remainin
. P P £
*  Executive Seminars (Annually) _}gwarer.wess_’ Promotional activities
with Hi-End Brandings Or series ampaigns Package *  Manage & Facilitate all
of Roadshow s;::i::iem e activities
Technol h * Organize
Applir::::i,:: Workshops/Seminars
[ Training Demonstration . /:"a'“‘"gs” lated
* 30 Technical Training Courses E—— Curriculum repare.a r? ate. .repons
[Total 600 participants- 3 days/course ) \ *  Organizing Site Visit

¢ 10 Non-Technical Training Courses d C°0f.d"'late with all related
Complete parties

Total 300 participants- 3 days/course
{ P P vs/ ) Demo Projects

¢ Train the Trainer for DEDE’s Staffs ] (3.4,3.3)
(in Thailand & Study Tour in Japan) Cus;::-n;e NN
¢ Testing and Examination Procedures ,

Booklets
Training Materials & Evaluation Customized BESM Factsheets
BESM e-Learning Dissemination & Documentation CDs

Training Materials & Evaluation Executive Seminars
8 BESM Training Courses (Total 150 6 Trainings of building
participants — 3days/course) personnels (150 persons)

of Demo.Projects
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A Case Study of Conceptual Design on Zero Energy Building (ZEB)

Zero Energy Building (ZEB) comprises of two major key
words: energy efficiency and renewable energy. That
means Zero Energy Building (ZEB) simultaneously

consumes less energy and produces energy, contributing

to national energy independence.

ENERGY MANAGEMENT

ensep

4

Power Generation |« Power Quality
management and

Demand Controller

Lighting ® | ED lighting with
intelligent control system
® Specific task lighting

design concept

ensep

ENERGY MANAGEMENT

« Solar PV system
« Biomass/pellet
gasifier

« Compact biogas

generation unit

® Natural lighting with
lilsSgele)ile




A Case Study of Conceptual Design on Zero Energy Building (ZEB)

Energy Efficiency Renewable Energy

Air conditioning

ensep

ENERGY MANAGEMENT

« Air quality monitoring
and management system
« Non electric A/C

« Fresh air heat recovery
« VSD for pumps and fans
« Extra low Overall
Thermal Transmission
Value (OTTV) design

« Green wall and external

shading

« Solar hot water
system
« Biomass/pellet hot

water boiler

Others

ensep

ENERGY MANAGEMENT

* Micro organic waste
water treatment system
« Power regenerative lift
« Rain water collection
system

» Water Generation

System from Air

* Energy bank




A Case Study of Conceptual Design on Zero Energy Building (ZEB)

Integrated Solar/Biomass Tri-generation System

Ko
@

Y

Solar Collector

Solar Hot Water

Waste Heat (HW)

Absarption Chiller
RT

A i
Waste Heat for use (60 C)
(Hot Water)

Biomass Gasifier

Gas Engine
100 kW

CNS@

ENERGY MANAGEMENT

ensSe

ENERGY MANAGEMENT
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PM-4 Conduct 1* Project Public Seminar

ANNEX | (c)
Results of Seminar Questionnaires

The first (1*') Project Public Seminar has been conducted on 30th October 2013 at the Twin Tower
Hotel. The participants joined in the seminar from representative of related government agencies
and buildings = 56 persons, Management and Operational level from Private sector = 56 persons. The
total participants is 112 persons excluded DEDE & UNDP representatives , BMC and ENSOP.

Based on the building types, there are various kind of buildings engaged in the seminar which are :

% Office = 22
< Hotel = 11
¢ Educational = 8
% Hospital = 7
¢+ Department Store = 6
% Others = 8

Buildings
Buildings
Buildings
Buildings
Buildings
Buildings

The seminar gives such good result in terms of project participation and suggestion. Therefore all of

the information will be useful for the project esp
activities.

ecially on the communication channel in the next

The result of the 1% project seminar has been summarized from reply questionnaires 53% from
government sector and 47% from private sector as below :

Question Topics

Reply Results

1. How do you know about the PEECB project.?

From invitation letter = 89 % , web site = 8%,
Brochure = 3%

2. Have you collect the information to express
energy efficiency index e.g. kWh/m2.?

Yes = 60% , No = 14%, Not sure = 26%

3. What is the level of your building (Estimate). ?

Ref.=33%, BEC = 35%, HEPS=15%, ECON=4%, No
information = 13%

4. What is the level which you could improve
your building (Estimate).?

Ref.=4%, BEC 34%, HEPS=35%,
ZEB=4%, can not improve =5%

ECON=18%,

5. How do you think the project will help energy
efficiency improvement in commercial
buildings.?

Very much = 9%, Much help = 53%, Fair = 33%,
Not much =5%

6. How many person will attend the training
courses ( Separately between Management level
and Operation level).?

Management level = 47% (880 persons)
Operational level =53 % (465 persons)

Participants Attended in the Proj

Others Building
Department 13%
Store
Building
o (
Hospiitalllgu/?lding ‘
11%
Educational Building

13% 18%

Hotel Building

ect Public Seminar (300ct2013)

O Office Building

Office Building @Hotel Building

35% DOEducational Building

OHospiital Building
B Department Store Building

@ Others Building
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Annex |l

Tasesnmangasinatinayseansnmnislidnasanulueiaisgsia
Component C-1 : Activity 1.4.1 c

apunuildfidumslusenuemuinvthaltiui 2

1. ﬁ’l‘viumﬁU%awﬁﬂqmiﬁLauaLLuzﬁwuﬁLﬁuLau (Training Courses are not available and
needed to be developed : NA) Fauanslunisned 2 (é’n%qmﬂmamﬁmeﬂumiwﬁ 1)
MvuAlAsaT1anangas (Training Course Outline) %awé’ﬂqmﬁﬁmuﬂlu%’a 1 dananslunsn
M3

N

M19199 1 wadiasziilesudmsunangnsiineusunieglutagiuuasnaisaniiubiy
dmsundudmanesing o (99957699UAIWAI1IMIRTUT 1 11871437)

Training Course Developer Owner & Building Designer Government
Executive Staffs Engineer Officer
Engineer & & Architect
Technician &
Consultants
Level of competency 1 1 3 4 2

BASIC Knowledge \
Concept and approach of NA NA A NA A
Energy Conservation in
commercial buildings

Operation &

Maintenance

Energy Management NR NR A NR NR
System in commercial
buildings

Specialized training on NA NA A NA A
energy saving
technologies
Specialized training on NA NA A NA A
energy saving in
commercial buildings

DESIGN Practice

Specialized on buildings NA NA NA NA NA

standard
Specialized training on NR NR NA NA NA
energy efficient building
design
ENERGY AUDIT Practice | |
Energy Audit for NR NR A NR A
identifying Energy Saving
Measures
Measurement & NR NR NA NR NA
Verification
Note : A = Training Courses are available but need to be reviewed
NA = Training Courses are not available and need to be developed
NR = Training Courses are not required
Meaning of level of competency
Level 1 = Non technical content is required
Level 2 = Non technical content is required and basic concept of technical content is required
Level 3 = Technical content is required but not to design level
Level 4 = Technical content is required up to design level

1
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Annex Il

Training Courses

BASIC Knowledge

Target Groups/Required Training Courses

Developer

Non-technical

Owner
&Executive
Non-technical

Bldg Staff/
Eng/Tech
Technical

Designer

Technical

Government
Officer
Non-technical

B1- Concept and approach of Energy Conservation in commercial
buildings
B-1.1 Development Concept for Energy Efficiency in Commercial
Buildings
B-1.1 — M1 Introduction to Energy Efficiency in Commercial
Buildings
B-1.2 — M2 Energy Efficiency Index for Commercial Buildings
B-1.3 — M3 Case Studies on Energy Efficiency Measures in
Commercial Buildings

B1.2 Financial Analysis for Energy Efficiency Measures
B-1.2 — M1 Cost Benefit Analysis for Energy Efficiency Measures in
Commercial Buildings
B-1.2 — M2 Life Cycle Cost Benefit Analysis for Energy Efficiency
Measures in Commercial Buildings

Operation & Maintenance

B-1.1-M1

B-1.2-M2
B-1.3-M3

B-1.2-M1

Non-technical

B-1.1-M1

B-1.2-M2
B-1.3-M3

B-1.2-M1

Non-technical

B-1.1-M1

B-1.2-M2
B-1.3-M3

B-1.2-M1

B-1.2-M2

Technical

(design)

B-1.1-M1

B-1.2-M2
B-1.3-M3

B-1.2-M1

B-1.2-M2

Technical

(design)

+ Basic concept

B-1.1-M1

B-1.2-M2
B-1.3-M3

B-1.2-M1

Non-technical
+ Basic concept

O1- Energy Management System in commercial buildings
(Existing DEDE’s Training Courses)

NR

NR

NR

NR




Annex Il

Training Courses

Target Groups/Required Training Courses

Developer Owner Bldg Staff/ Designer Government
&Executive Eng/Tech Officer

02.-Specialized training on energy saving technologies
OM-2.1 Air Conditioning System

OM-2.1 - M1 Technology Assessment for Improvement OM-2.1-M1 OM-2.1-M1 A OM-2.1-M1 A

OM-2.1 —M2 Best practices on air conditioning system operation OM-2.1-M2

in commercial buildings

OM-2.2 Lighting System

OM-2.2 -M1 Technology Assessment for Improvement OM-2.2-M1 OM-2.2-M1 OM-2.2-M1

OM-2.2 —M2 Best practices on lighting system operation OM-2.2-M2

operation in commercial building

OM-2.3 Renewable Energy for Commercial Buildings

OM-2.3 -M1 Technology Assessment OM-2.3-M1 OM-2.3-M1 OM-2.3-M1
OM-2.4 Commissioning requirement for building energy systems OM-2.3
03.-Specialized training on energy saving in commercial buildings
OM-3.1 Case Studies on energy saving from operation in commercial

buildings

OM-3.1 — M1 Energy Saving in Hotel OM-3.1-M1 OM-3.1-M1 A OM-3.1-M1 A

OM-3.1 — M2 Energy Saving in Hospital OM-3.1-M2 OM-3.1-M2 OM-3.1-M2

OM-3.1 — M3 Energy Saving in Condominium OM-3.1-M3 OM-3.1-M3 OM-3.1-M3

OM-3.1 - M4 Energy Saving in Department Store OM-3.1-M4 OM-3.1-M4 OM-3.1-M4

OM-3.1 — M5 Energy Saving in Office Buildings OM-3.1-M5 OM-3.1-M5 OM-3.1-M5
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Training Courses

DESIGN Practice

Target Groups/Required Training Courses

Developer

Non-technical

Owner
& Executive
Non-technical

Bldg Staff/

Eng/Tech
Technical

Designer

Technical

Government
Officer
Non-technical

D1.-Specialized on buildings standard
D1.1 Certified Standard for Energy Efficient Buildings

(design)

+ Basic concept

D1.1- M1 : Trends of Energy Efficient Buildings Standard and D1.1-M1 D1.1-M1 D1.1-M1 D1.1-M1 D1.1-M1
Certification in Thailand

D1.1- M2 : Energy Efficient Buildings Certification D1.1-M2 D1.1-M2 D1.1-M2 D1.1-M2 D1.1-M2
D2.-Specialized training on energy efficient building design
D2.1 Guidelines for Energy Efficient Building Design

D2.1-M 1 : Introduction to Building Energy Code NR NR D2.1-M1 D2.1-M1 D2.1-M1

D2.1-M 2 : Energy Efficient Design for Commercial Buildings D2.1-M2 D2.1-M2 D2.1-M2
D.2.2 Training on Building Energy Simulation Model (BESM) D2.2 D2.2

ENERGY AUDIT Practice

Non-technical

Non-technical

Technical

Technical

Non-technical

El.-Energy Audit for identifying Energy Saving Measures

(design)

+ Basic concept

(Existing DEDE’s Training Courses) NR NR A NR A
E2.-Measurement & Verification
E2.1 Benefit of Measurement & Verification System E2.1 E2.1
E2.2 Measurement & Verification for Energy Saving Project NR NR NR
E2.2 M1 : Measurement and Verification Protocol E2.2 M1 E2.2 M1
E2.2 M2 : Measurement and Verification Plan and Reporting E2.2 M2 E2.2 M2
E2.2 M3: Case studies on the implementation of Measurement & E2.3 M3 E2.3 M3

Verification System in Commercial Buildings

NMaNgnIteL amnsaleuduunuiansiauwazdniineusy (Proposed Training Development) Tuniwsau il




PROPOSED TRAINING DEVELOPMENT

e Upgrade to BEC ¢ Initiate ECON, ZEB concept
Under PEECB : 2013- 2017 pe ’
¢ Mobilize to HEPS ¢ Integrate & Maintain Eff.

BASIC KNOWLEDGE

OPERATION
& MAINTENANCE

DESIGN PRACTICE

ENERGY AUDIT
PRACTICE

Annex Il

¢ Building Certification to ZEB
¢ Person Certification to ZEB

e Updated Curriculum

2018- 2030
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ANNEX [I-2. 1a543191angns (Course Outline)

wANgns Hausy (AY)  Usznnaunis (3u)

B1- Concept and approach of Energy Conservation in commercial buildings

B1.1 Development Concept for Energy Efficiency in Commercial Buildings XXX AU 1 i"u/iq"u
" VANNIWASIUANE
fiannlassns (Developen) dwiuenansgsiafiinusn Tasannazfinnsanmsiaunlasinisaniade
NINTAAIN 019 ﬁWLaﬁﬁxﬂﬁLﬂu‘&jWUQiﬁ‘ﬂ AuFBINTveNdvesgsAalazngu g ma1 Gio1aviiln
Tasansneadieeeg shldsunmsmaundaliduanuavanauedundn dduuensdlonataudstuns
Tindiiiivsyavsamuardsmansenusedanndodluuinadiafos duy nswaulasinsdmsiu
o1msgsRagAlmindidy Semnslisunsaiunnudilaliuiduszneumslugsiefiisadeaiielannsn
sviulasinisldegnsaenadesiuurueusnenduvessamealveglutagiu
" ailevvdngns
+* Module 1 : Introduction to Energy Efficiency in Commercial Buildings
%* Module 2 : Energy Efficiency Index for Commercial Buildings
* Module 3 : Case Studies on Energy Efficiency Measures in Commercial Buildings
" heghahdeitiansanlumsiaumangss

% dnuurnsldndinuuesesusennenge

(AR

& unAansimwlasInsyaln

)

)
A X4

$170879 Smart Building/Smart City
Etc.

X3

%

B1.2 Financial Analysis for Energy Efficiency Measures XXX AU 1 Ju/5u
" EanNISHAsLARNG
fusmseansiinthilumsiduguanisldnuuazmsthgsdnuenastidulumuingussasdmagsio
fio Teuvursealdiglunsdidunuiion TnetesiurieniuliliAnuansenusionislinisunisun
anAvseRldueIANT sath nagnsn1sanAlgTedmiuduImsoInsisnlsaseanudilalusiunis
Usuupsnmuamnslisnsiiensdeiunnmsgiu  (Standards) w3 wunUfdRimanzan  (Code  of
Practice) Lﬁﬂﬁlﬂummﬁﬁmmsaufu'qS?J’uiuL%a@mmwmﬂﬁﬁmﬁﬁ’ummsguq e
" aifemvdngns
+* Module 1 : Cost Benefit Analysis for Energy Efficiency Measures in Commercial Buildings
+* Module 2 : Life Cycle Cost Benefit Analysis for Energy Efficiency Measures in Commercial
Buildings

. Gf'haEhdﬁﬁaﬁﬁmimﬂumiﬁwu’mé’ﬂqm
% 1955 (Standard) uag wuUFTRTIMINZaL (Code of Practice) vesszutimnsnilueias
% mAwseisuumundnuluennis
& nsdAnwinisanenldanesundsnulueians

» Etc



Annex Il

nangAs dousu (AW)  Usznmunis ()

O1- Energy Management System in commercial buildings
(gvangasiduveann. idogluilagi)

02.-Specialized training on energy saving technologies

OM2.1 Air conditioning System XXX AL 1 Yu/qu

" VEANNILASIUANA
sruvdfuorma uszuuiiinmslindanuduvdnluemsgsin Tneldndusnnnindesas 50-60 n13
fsanwelulaglunsufulgenms swdamsmualdauszuuliivssavsanmdudsiddyidesan
Alddreiundanunasneignsldnuresgunsaliduiadenanlunisdiiiugsiavesenns

" Sqdavnanans
[ ]

Module 1 : Technology Assessment for Improvement

®  Module 2 : Best Practices on air conditioning system operation in commercial buildings

" fhadhahdeilionsanlumsiimumangss

& sydunsidndanuluszuuuiuanniavesemsusanmeng
nann1sUseliumalulaglunisuiudienans
wieluladifioniseydnundsailuennns

R/
L X4

%

%

% nsdlnwrenasfifiuszansnwnd s
* wwminsmuaNdTilsransamdnuiioansunuiundau
» Etc
OM2.2 Lighting System XXX AU 1 /53U

" VANANILASAANG
sruuliuasadng iduszuuiiinislindanusesnnszuuuivemidlueasgsia Tnefldndausnnnin
$owaz 20-30 nsfiarsanwaluladlunisusulsserns sudaimsmuauldnuszsuulifivssansamdu
dsfiddqlosnnalisesumdanunasneignislinuvesgunsalifutiadevanlunsdiiugsiaves
91A13

= sadevmdngas
®  Module 1 : Technology Assessment for Improvement
]

Module 2 : Best Practices on air conditioning system operation in commercial buildings
" fegrehdenfinsulunsiauivdngns

& sydunsidndsnilussuuliiuasainaesemsussinaneng
& sdnmsUszdiumaluladlunssudenis

’0
& waluladiioniseysndndanulueinis

®  NIAANYI1ANINEUSEANE A NG9

X/

v o a

* a % Y v v o
¢ LL‘L!’W]’Nﬂ’]iﬂTU@MﬂsﬁuﬂizaWﬁﬂﬂ‘W‘WﬁN’mLﬁaafﬂﬁunumﬂuwadﬁ’m
/
L)
*

¢ Etc.
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nangAs dousu (AW)  Usznmunis ()

OM2.3 Renewable Energy for Commercial Buildings XXX AU 1 i"u/iq"u

" NANNISUAZIAAHA
wisrumauny Hudafevdniishliormsussvdandany uoresmivewsh vdelidosdendany
Pneuenuldluenans (Zero Emission) nMsiansaimalulagndsnunauunyszgndldivenns 39
AOAARDITURNUBY S NENG I UL RS LUNG 1 TUNARVILVBIN TUNAIWINGINUNARNULAZY SN ENE 1Y

" ademudngns
®  Module 1 : Technology Assessment

" fhethehdeiifinnsanlunsiannvdnges
& sdnmsUszdiumalulagndsnunauwnulunsusulenans
% nsddnwenasfidnslindsnunaunilusedusieg

< Ftc.

03.-Specialized training on energy saving in commercial buildings
03.1 Case Studies on energy saving from operation in commercial buildings XXX AU 2 "zJJu/S‘:u

" VANANILASAANG
wnAnmsldnuaziigadnuiddunui Mdldsuaionduegamnnlussiamsdmns 1iesen
annsovilviansulszanadidosgapdeluluusiasdld venant Ssnunsntheussainaludiud Tuiun
UsuugsliiAnnaUseneumsiiainsmlsvdoyarfisliungsiald  Tesdmihishumedeiifentes su
ldun Fmins  Fuevauguanislueins saesauglinuenmsmsfiazyszaunuiuielidsnady
p1msfiUsEndandsnunagiialdsemmnaenengnslda

" Syqilavmvangss

®  Module 1: Energy Saving in Hotel

®  Module 2 : Energy Saving in Hospital

®  Module 3: Energy Saving in Condominium

®  Module 4 : Energy Saving in Department Store
®  Module 5: Energy Saving in Office Buildings

" feteihdenfinsulunsiauividngns
L)

0

* Seulunisesniuuvesnuseuuimngsulue1ns (Design Practice)luasudasyssinm
sruunstunindeyanldlunsiinsgivsednsamnasnulueinis

3

*

3

*

AuTlUsEaNENNINAU (Energy Efficiency Index) vesszuu/gunsalluenasusiazuseian
nsdiAnyIkLINIINIsAUANAYIUsEANSA NG Ueansuuaund s ulue A susazUssInn
Etc.

%

*

)
0’0
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nangAs dousu (AW)  Usznmunis ()

D1.-Specialized on buildings standard
D1.1 Certified Standard for Energy Efficient Buildings Xxx AU 1 Yu/3u

" ydnnIsuasmgNg
Tuthgiu emsgaRvlulsamalneildfunisiusesnuuuamises LEED (Leadership in Energy and
Environmental Design) #39A10WUINI989 TREES (Thai’s Rating of Energy and Environmental
Sustainability) Sslaiifufiunivmanemnin Weifisuusuauenmsgsivimun fadu weidunslitoya
gmanslufiensiifendosesnaiguazninentusiigeg WARHRILILATINTUALEUIINTIATANN 291
T lluveanmsiaueinsssialulsundlnelinmnuaenadassegsianssualanmiiaivedlan

" Sadewndngns
®  Module 1 : Trends of Energy Efficient Buildings Standard and Certification in Thailand
®  Module 2 : Energy Efficient Buildings Certification

" fhadhahdeilionsanlumsimumangss
% LEED fioozls

TREES fiaayls

13909 Green Building Tulsvnalne

msatfuayuannasiiiedestu Green Building

X3

%

R/
L X4

3

%

3

%

JunouUAUALUNITT9TUTD0IAITAISUDUAI

3

%

N3AIAN191AIANTUBUATIASUNITSUTDINUNINTF LAY
Etc.

7
0’0

D2.1 Guidelines for Energy Efficient Building Design XXX AU 2 i,u/?.u

" ONNITUASLANG
ilesanenmsiazdinislindanutilndeud (Net Zero Energy Building : NZEBs) fesendanisvinauy
vossruugUnsaiingg Aldsuniseenuuuuasmuaunslfruegaiivssivsam fudu mavianudile
fensysanmsszuuiinislindsnuanvleata  warszuuiiimslindsonmyuion  eanuddy
wWielsiffpenuuuanunsaiioziaueded-deden defidsunslunmsindulalsegisasuiumnud

= sadevmdngas
®  Module 1 : Introduction to Building Energy Code
®  Module 2 : Energy Efficient Design for Commercial Buildings

" fhegideniansaniunsimuivdngns

** ﬂs;]ﬂi%‘Vﬁ’Nﬂ’]ia@ﬂLL‘U‘UE]’]ﬂ’WﬁLﬁ@ﬂ’ﬁ@H%JﬂﬁWéIN’m W.A.2552

LUIAAYDY Net Zero Energy Buildings (NZEBs)
wealulagsuniseusnendsniluszuusineg

) )
0’0 0’0 0

3

*

walulagaun1suaanasnunawnulueiang

)
0’0

LLu’]ﬁﬂﬂ’]iyjiﬁu?ﬂ']iiE‘U‘UNafﬂLLﬁZblst/WéJN']u@Lu@Wﬂ’li
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NANgns Housu (AW)  Uszaums (Ju)

A B i, sy iz
Amusican Soclery of Hessng Rehigemating and Alr Contianig Fnginesrs

+* Advance Energy Design Guide (AEDG) 984 ASHRAE

< Etc.
D2.-Specialized training on energy efficient building design

2.2 Training on Building Energy Simulation Model (BESM) XXX AU 3 ’qfu/i‘:u

" VANNTLASANG

TUsunsudransnsionasauluetans (Building Energy Simulation Model : BESM) wesnn.lasunis
WawU3uugen Version BEC v.1.0.6 18u Version Jagtiu Tiliaudandulunisldiunasmevausie
anudesnsveslfnuluusunundnaunguillmnevesdldaulsunsy Gens aaiinesnuuu uae
Wnthilnesgiirfuguanseenuuuemsifivszaniam)  Inevdngasiineusudaudniuiiazdios
dehilvinguidmneiianseeniuialdaulusunsuegrunsvaty  uazuenmilenngldnulusunsy
Taonsauda filedavily o1 Wwes §udms aansaairsnrmmsziinlumsisoudiiiuma E-learning
1ot

" fedrehdenfinsulunisiauimvangns

< ﬂg]ﬂswsaqmiaaﬂLmumﬂmﬁamiaq%’nﬁwﬁmu W.A.2552
o wumemswaunlusunsy BEC 43 Wit finuan
¢ TUsunsu BESM war n1sluselevinieinuauesniuuannis
% AnUGUR (Workshop) nsldeulusunsu BESM

% Ftc.

10



Annex Il

WANgns Housu (AW)  Uszanauns (u)

El.-Energy Audit for identifying Energy Saving Measures
(gvangasiauveanm. idoglutlagii)

E2.-Measurement & Verification

E2.1 Benefit of Measurement & Verification System XXX AU 1 i"u/ﬁq"u

" yENNISWABIAHA
mssulesanmsdusyinindunuiiiiun fhasvemssiiuesiigaiaussnsafiieiunse fudu
mahanudilateusslenilunimsafana Menure warniuaeurausendandsnuwazan1sUdes
fwiseunsranfianinsaanlsisnnsdifnusegddamudnduiiazdielguimsidadiuieanuddy
Tunsaduayunsaspulunisiedaeiesdio¥n vioaspululasanisengg luowansely

" heghahdeitiansanlumsiaumangss

% wdnmsvean1snsRam s igainaUussnda (M&Y)

s nsdlfnwnsdavin M&Y Tudsemalveuaylusauseimne

e {1AaNTSALEUI/NTEANYINITIAYI MRV Tudsewmelne

D)

E2.2 Measurement & Verification XXX AL 1 Yu/5u

" ONNITUASLANG
Tutagdu duumenisnsiafnmuuaziigninaUsenda (M&Y) Way WUIMNMINTININ 5180U wagniu
aounsannsUdesiedounszan (MRY) Aiduana uidsialudruveamsimuauuimsivenzasly
Useinalne Fauunufiflunsdarh MaY uay MRV vesUszmelnefiazituluewandulndd msila
I#sutoyaiinssfusswinmihsnusiig Auiaveulasnss el Wetestumuduauresfldauoiansi
sgfpalinmInenuNasieniasgiunnsnluusiazy

= sadevmdngas

" Module 1 : Measurement and Verification Protocol

®  Module 2 : Measurement and Verification Plan and Reporting

. 6'51'1aEhdﬁa%'aﬁﬁmimﬂumiﬁ’wu’mﬁﬂqm

M&V feayls

WUININISRIULazLaNLY IPMVP Option A, B, C, D

MRV foozls

International Standard for M (Measurement) and R (Reporting) e.g. 1SO14064-1, 1SO14064-2
International Standard for V (Verifications) e.g. 15SO14064-3

MRV iU NAMAs

Etc.

3

*

)
0’0

3

*

%

*

3

¢

K/
’0

L)

)
0’0

11



Progress Report # 2

Project : Promoting Energy Efficiency in Commercial Buildings (PEECB)
Master Plan (4 Years) : Work Plan and Progress

Promoting of Energy Efficiency in Comercial Buildings,PEECB Project

% of Payment - Planning by Quarter 5 5 5 5 10 10 10 10 5 5 5 5 5 5 5 5
% of Payment - Accumulation 5 (10| 15| 20 30 40 50 60 65 70 75 80 | 85| 90 | 95 100
Actual - By Quarter
Total Actual
Item Details of Activiites/Sub-Activities Y2013 Y2014 Y2015 Y2016 Y2017
;/Y)(:tril:)?'n Status % Work Progress
(%)
Q2/
1 Q22/ Q3 | Q4 | Q1 | Q2 | Q3 | Q4 | Q1 | Q2 | Q3 | Q4 |QL|Q2|Q3| Q4| Q1
[WYl Proje a eme 6.91%
4.06 | 0.68 | 0.55 | 0.55
Actua 4.06 | 0.68 | 0.55 | 0.11
PM-A) Project Meeting & Workshop & Seminar
A.1) Project Team Meeting (UNDP & DEDE & BMC (Consultant)) 2.54% 5 5 5 5 10 10 10 10 5 5 5 5 5 5 5 5
Actua 5 5 5 1
A.2) Inception Workshop 1.69% 100
Actua 100
A.3) Meeting with International Expert (Japanese) 3.38% 5] 5] 5 5] 15 30 30 5
Actua 5 5 5 1
A.4) Project Public Seminar 1.69% 5) 5) 35 20 20 15
Actua 5 5
A.5) Stakeholders Meeting 0.85% 5) 5) 35 20 20 15
Actua 5 5
PM-B) TOR for DEDE to select the competence consultant for Component 2 & 3
B.1) TOR Development 0.85% 100
Actua 100
B.2) Bidding Process 0.34% 100
Actua 100
B.3) Proposal Evaluation 0.34% 100
Actua 100
PM-C) Project Board & Project Management Unit & Working Group
C.1) Preparation of project document and invitation document 0.17% 100
Actua 100
C.2) Set up coordination 0.85% 5 5 5 5 10 10 10 10 5 5 5 5 5 5 5 5
Actua 5 5 5 1
C.3) Organize the meeting 0.85% 5] 5] 5 5 10 10 10 10 5 5 5 5 5 5 5 5
Actua 5 5 5 1
PM-D) Project Administration
D.1) General organization and administration 2.54% 5] 5] 5 5 10 10 10 10 5 5 5 5 5 5 5 5
Actua 5 5 5 1
D2.) Report Preparation 0.85% 5 5 5 5 10 10 10 10 5 5 5 5 5 5 5 5
Actua 5 5 5 1
Sub-Total PM 16.91%
C1 |COMPONENT 1: Awareness Enhancement on Building EE Technologies and Practices 63.28%
0.91]5.02 ] 810 | 8.04 |
Actua 0.91|5.37| 8.04 | 0.53 |
1.1|Establish Commercial Building EE Information Center (CBEEC)
1.1.1 |Activity 1.1.1 Establishment of the Commercial Building EE Information Center (CBEEC)
1.1.1 a |Conduct of Situation Analysis 3.16% 5 5] 5 5 80
Actua 5110 ]| 5 1
1.1.1 b |Design and Development of the CBEEC 1.90% 1 1 2 2 94
Actua 1 1 2 1
1.1.1 C |Administration and Maintenance of the CBEEC 6.33% 5) 5) 5 5 5 10 10 10 10 5 10 10 2 2 2 4
Actua 5 5 5 1
1.1.1d |Collaboration on Database of the CBEEC 1.90% 1 1 1 5 10 10 10 5 5 20 12 2 2 2 5 9
Actua 1 1
12 A system of information exchange and dissemination on EE technologies and practices for
"“|commercial building stakeholders
1.2.1 |Activity 1.2.1 Promoting CBEEC as the information portal for the Commercial Bldg. Sector in Thailand
1.2.1 a |Design effective promotional scheme 1.27% 1 1 50 | 48
Actua 1 1 | 50
1.2.2 |Activity 1.2.2 Implementation of Awareness Raising Campaigns
1.2.2 a |Review of Profiles and Level of Awareness of Target Audience 1.27% 1 1 50 | 48
Actua 1 1 | 50
1.2.2 b |Compilation and Production of Marketing and Promotional Tools and Materials 1.90% 1 1 50 | 48
Actua 1 1 | 50
1.2.2 ¢ |Design and Implementation of Awareness Campaigns 1.90% 5 5 5 10 10 10 10 5 5 5 5 5 5 5 5 5
Actua 5 5
1.2.3 |Activity 1.2.3 Implementation of Information Disclosure Program for Commercial Bldg. Energy Consumption
1.2.3 a |Design Information Disclosure (ID) program & publication materials (link with C2.2) 1.27% 5 5 5 5 10 5 5 10 | 10 | 10 | 10 | 10 10
1.3|Development and Promoted Energy Use Simulation Models for Commercial Building Design
1.3.1 |Activity 1.3.1 Assessment of the Utilization of Building Energy Simulation Models (BESM) in Thailand
1.3.1 a |Assessment of the two (2) most popular simulation models 3.16% 10 | 40 | 40 | 10
Actua 10 | 40 | 40 1
1.3.2 |Activity 1.3.2 Development of a Customized BESM for Commercial Buildings in Thailand
1.3.2 a |Selection and Modification of BESM 6.33% 20 20 20 20 20
1.3.2 b |Preparation of Promotional and Training Program 1.90% 50 50
1.3.3 |Activity 1.3.3 Implementation of Sustainable Promotional and Training Program on EE Commercial Building Design
1.3.3 a |Conduct the BESM training courses 1.90% 10 20 30 | 15 | 25
14 Completed training courses on EE technologies and practices, and financial arrangement for
““|lcommercial buildings
1.4.1 |Activity 1.4.1 Capacity Building Need Assessment for Commercial Building Stakeholder
1.4.1 a |Scoping Study on the Training Program 3.16% 1 | 50| 45 4
Actua 1 | 54| 45 1
1.4.1 b |ldentification of Training Activities for Stakeholders 1.27% 1 |40 ] 49 | 10
Actua 1 | 40| 49 5
1.4.1 c |Development of the Overall Training Program 1.27% 1 |40 49 | 10
Actua 1 |45 | 44
1.4.2 |Activity 1.4.2 Design and Implementation of Training Courses on EE Technologies and Practices
and Financial Arrangement for Commercial Buildings
1.4.2 a |Design of Technical Training Courses 1.27% 5 40 55
1.4.2 b |Design and Preparation of Training Materials 1.90% 25 50 25
1.4.2 ¢ |Conduct of Training Program 1.27% 10 10 10 10 10 10 10 | 20 | 10
1.4.2 d |Certification and Quality Assurance Mechanism 1.27% 10 10 10 10 10 10 10 | 20 | 10
1.4.2 e |Training Program Monitoring and Evaluation 1.27% 10 10 10 5 5 10 10 | 20 | 10 | 10
1.4.2 f |Sustainable Follow-up Capacity Development Program Design 1.27% 10 10 10 5 5 10 10 | 20 | 10 | 10
1 5|Completed training courses on financial assessment of EE application projects in commercial _
“|buildings
1.5|Activity 1.5 Completed Training Courses on Financial Assessment of EE Application Projects in Commercial Buildings
1.5a |Design of Non-Technical Training Courses 1.27% 5] 5 5 80 5
Actua 5) 5
1.5b |Design and Preparation of Training Materials 1.90% 50 50
1.5c |Conduct of Training Program 1.27% 10 10 10 10 20 20 | 10 | 10
1.5d |Training Program Monitoring and Evaluation 1.27% 5) 10 5) 10 10 20 (10 | 10 | 20
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Progress Report # 2

Project : Promoting Energy Efficiency in Commercial Buildings (PEECB)
Master Plan (4 Years) : Work Plan and Progress

Promoting of Energy Efficiency in Comercial Buildings,PEECB Project

% of Payment - Planning by Quarter 5 5 5 5 10 10 10 10 5 5 5 5 5 5 5 5
% of Payment - Accumulation 5 ]110| 15| 20 | 30 | 40 | 50 60 | 65 70 | 75 | 80 | 85 | 90 | 95 100
Actual - By Quarter
Total Actual
Item Details of Activiites/Sub-Activities Y2013 Y2014 Y2015 Y2016 Y2017
1.5e |Sustainable Follow-up Capacity Development Program Design 0.63% 5] 10 5] 10 10 20 (10 | 10 | 20
Actual
Additional Activity : Design and Conduct the Capacity Building - Train the Trainer for DEDE's staff
1|Design and develop the Train the Trainer curriculum for DEDE's staffs 1.27% 15 | 80 5
Actual 15 | 80 5
2|Develop and Preparation of Training Materials 1.90% 5] 5 90
Actual 5 5 10
3|Conduct of Training Program 1.27% 100
Actual
16 Established business linkages between supplier of EE technologies, building owners, banks and
" |building practitioners
1.6|Activity 1.6 Established Business Linkages Between Suppliers of EE Technologies, Building Owners,
Banks, and Building Practitioners
1.6a |Framework Study of Commercial Building Business in Thailand 3.16% 5] 5 5 85
Actual B 5 1
1.6 b |Establish Business Linkages 1.27% 5] 5 5] 5 10 10 10 10 5 5 |10 | 10
Actual
Sub-Total Component 1 63.28%
C2 |COMPONENT 2 : EE Building Policy Frameworks 6.86%
0.0 014|017 | 0.21
0.0 | 0.14 | 0.17 | 0.07

2.1|Updated and More Effective Policy Measures on Energy Efficiency in Commercial Buildings

2.1.1 |Evaluation and recommendation of effective approaches and incentives for inclusion of building EE technologies
and practices in the design and operation of various types of commercial buidlings
2.1.1.1 |Evaluation of Best EE Options for Commercial Buildings

2.1.1.2 |Modification of Existing and Development of New EE Policy Instruments for Commercial Buildings
2.1.1.3 |Seeking Approval on New and Modified Policy from Policymakers

2.1.2 |Strengthening implementation effectiveness of the new Building Energy Code
2.1.2.1 |Integration of the BEC Requirements with the EIA Approval Process

2.1.2.2 |Establishment of the BEC Self-Learning Course for Building
2.1.2.3 |Maintain Ongoing Dialogues with Municipalities and LAOs
2.1.2.4 |Strengthening the Inter-Ministerial Coordination Process

2.1.3 |Assessment of DEDE's building energy labeling scheme and preparation of recommentations for strengthening impleme
2.1.3.1 |Review of Available Information on Buildings Energy Labeling and Green Building Scheme

2.1.3.2 |Assessment and Recommendation of Collaboration between the DEDE's Building Energy Label and Other Rating Sct

2 Revised and Up-to-date Data and Information to Facilitate Policy Implementation of Commercial
""|Building EE

N

2.2.1 |Activity 2.2.1 Compilation and Update of Energy Performance Database for Building Construction Materials
and Electrical Equipement for Commercial Buildings

2.2.1 a |Data Review of BESM Software 0.69%

Actual
2.2.1 b |Compile and Update of Energy Performance Database 0.69%

Actual
2.2.2 |Activity 2.2.2 Review and Update of DEDE's SEC Studies and Compilation of Building Stock Data
2.2.2 a |Review the Existing Specific Energy Consumption Index (SEC) 1.37%

Actual
2.2.2 b |Update the SEC for Commercial Building Sector in Thailand 2.06%

Actual
2.2.3 |Activity 2.2.3 Review and Assessment of DEDE's M&V Scheme and Development of an Improved M&V Protocol
for Commercial Building EE Projects

2.2.3 a |Review Existing M&V Scheme for Completed Projects in Thailand 0.69%

Actual
2.2.3 b |Develop recommended M&V Scheme for Commercial Bldgs EE Project in Thailand 1.37%
Actual

2.3|Approved and Implemented New and Improved Financing Models for Commercial Buildings

2.3.1 |Development of new and improved financing models for EE commercial building investments

2.3.2 |Approval and implementation of new fiscal policies to promote EE building design for new existing buildings
2.3.2.1 |Conclusion of New Fiscal Policies to Promote EE building Design for New and Existing Buildings

2.3.2.2 |Organization and Conduct of EE Building Fiscal Policy Workshop
2.3.2.3 |Conduct of Targeted Policy Coordination Meetings

2.3.2.4 |Approval and Implementation of new fiscal policies for EE building Projects

Approved energy efficiency promotion action plan (short and long term) to supplement DEDE
Activities

Preparation of draft energy efficiency promotion Action Plan (Short and long term) to supplement DEDE
activities

2.4

2.4

Sub-Total Component 2 6.86%

on in build

ings

C3

COMPONENT 3 : EE Building Technologies and Applications Demonstration 12.95%

3 Improved confidence in the feasibility, performance, energy, environmental and economic
" |benefits of EE technologies and practices in commercial buildings
3.1.1 |Installed and operational demonstration projects in selected buildings
i Conduct of comprehensive feasibility studies and determination of implementation requirement,
7777 |costing and engineering studies/design of selected demonstration projects
3.1.1.1gconduct of Comprehensive Feasibility Studies of Demonstration Projects

=

3.1.1.1bDetermination of PEECB Implementation Requirements for Demonstration Projects
3.1.1.1c|Establishment of Baseline Data for the Demonstration Project Sites

3.1.1.1dFinalized Design of Demonstration Projects

Improved local technical and managerial capacity to design, manage and maintain EE
technologies and practices

3.2.1 |Documentation on the results of the demonstration projects and available EE technologies in the markets and dissemina
3.2.1.1 |Activity 3.2.1.1 Documentation of Results of the Demonstration Projects

3.2.1.1 §Collect Data and Information of Demonstration Projects 0.65%

3.

N

Actual
3.2.1.1 Documentation of Results of the Demonstration Projects 1.30%
Actual
3.2.1.2 |Activity 3.2.1.2 Documentation of Information on the Availability and Quality of EE Technologies and Practices
Applied in Thailand and Other Countries

3.2.1.2 {Review the Existing Demonstration Projects and Case Studies in Other Countries 0.65%

Actual
3.2.1.2 IDocumentation of Information on the Availability & Quality of EE Technologies and Practices Applied in Tl  2.59%
Actual
3.2.1.3 |Activity 3.2.1.3 Dissemination of Successful Case Studies on Demo Projects

3.2.1.3 ¢Dissemination of Successful Case Studies on Demo Projects 3.89%

Actual

3.2.2 |Completed training courses for personnel attached to the demo projects
3.2.2.1 |Activity 3.2.2.1 Design and Conduct of Training Courses for Demo Building Personnel
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Progress Report #2 Promoting of Energy Efficiency in Comercial Buildings,PEECB Project

Project : Promoting Energy Efficiency in Commercial Buildings (PEECB)
Master Plan (4 Years) : Work Plan and Progress

% of Payment - Planning by Quarter
% of Payment - Accumulation
Actual - By Quarter

Total Actual
Item Details of Activiites/Sub-Activities Y2013 Y2014 Y2015 Y2016
3.2.2.1 ¢Design the Training Course Outline on Demo Projects & DEDE's Capacity Building 2.59% 50 50
Actual
3.2.2.1 l[Conduct the training Courses on Demo Projects 1.30%

25 25 | 25 | 25

Actual
i

3.3.1 |Completed project documents/recommendations for EE project replication in the commercial building sector

aahn Preparation of project documents/recommendations for project replication in hotels, hospitals, office
77 |buildings and shopping malls

Sub-Total Component 3 12.95%

Q2/1Q22 Q3 Q4| Q1 Q2 Q3 Q4] Q1 Q2 Q3 Q4]0Ql Q2 Q3 Q4| Q1

Total ( Sub Total PM+Sub Total Component 1 + 2 + 3) : For Contract 1 Only 100%
% Actual

Accumulation
Accumulation %Actual

Note: responsible by the consultant of contract-2

50 111 199 20.6 J L J 20.6 206 206 20.6 20.6 20.6 20.6 20.6 20.6 20.6
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