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ABSTRACT

ABSTRACT

Keywords: Rationality Study on the Intelligent Building Grading Evaluation

Benchmark

I. Introduction

Since 2004, the Ministry of the Interior has been accepting applications for the
approval of the Intelligent Building mark. On January 1, 2012, the Intelligent Building
mark grading evaluation was implemented, further grading and classifying the
approved smart buildings into five grades (Diamond, Gold, Silver, Bronze and
Qualified) according to their scores. The Intelligent Building Evaluation Manual
published by the Architecture and Building Research Institute of the Ministry of the
Interior sets out the evaluation criteria for smart buildings of various grades, which is
the designated evaluation basis for the professional organizations assessing the
Intelligent Building mark by the Ministry of the Interior. In order to make the Intelligent
Building Grading Evaluation Benchmark more comprehensive, so that it can achieve
the purpose of guiding the industry to properly apply smart building technology,
respond to user needs, and consider cost benefit goals, this research intends to conduct
a rationality study on the Grading Evaluation Benchmark, as a reference for future

revisions of the Intelligent Building Evaluation Manual.

Il. Research Methods and Process

Referring to foreign smart building classification systems, most of them
emphasize the display of benefits such as safety, health, energy saving, management,
and productivity of smart buildings. The higher the level, the ampler the preparation of
intelligentization in the planning and design stage to ensure the presence of benefits in
the maintenance and operation stage. Therefore, as Taiwan is currently divided into 5
grades, namely Diamond, Gold, Silver, Bronze and Qualified, according to the indicator
evaluation content, the higher the grade, the more diverse facilities, equipment and
systems will be introduced, but whether they meet usage requirements and building
characteristics drive users to feel the correlation between difference in grade and service
of intelligent buildings. It is expected that the intelligent building grading system can
appropriately show the difference in the benefits of smart buildings, so that users,
maintenance operators, and owners can feel the value of smart buildings, so as to
continuously promote intelligent building policies and labeling systems.

The current application level for Intelligent Building marks has been in line with
the reward system, and through the method of graded building bulk ratio bonus, it has
become a powerful driving force for the implementation of the system. However,

through the promotion of the labeling system, it will be possible to guide the industry
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to properly apply and integrate smart building technology, yet how to effectively
respond to user needs, demonstrate smart benefits, and take into account the correlation
between costs and benefits is an important issue for the implementation of the smart
building system. Therefore, this project will use the framework of the new version of
the Intelligent Building Evaluation Manual to examine the rationality of the Intelligent
Building Grading Evaluation Benchmark, and establish a grading method that can
highlight user needs and demonstrate benefit objectives, as a reference for future

revisions of the evaluation benchmark for the Intelligent Building Evaluation Manual.
I11. Major Outcomes

According to the current implementation status of the aforementioned Intelligent
Building labeling system, the expected objectives of this study are put forward as
follows:

1. To complete the collection and analysis of data and cases of domestic and
international Intelligent Building Grading Evaluation: methods of collecting data
include grading basis, grading incentive measures and benefits and so forth, to act
as reference for the rationality analysis of Taiwan's current Intelligent Building
Grading Evaluation Benchmark.

2. To complete the rationality analysis of the current Intelligent Building Grading
Evaluation Benchmark: to analyze the reasonability of Taiwan's Building Grading
Evaluation Benchmark methods, point giving and weighting based on the
collection of data, and guide the intelligent building grading to meet the usage
requirements and exhibit the goals of performance benefits.

3. To propose a revision draft for the Grading Evaluation Benchmark of the
Intelligent Building Evaluation Manual and conduct a case evaluation simulation:
based on the first two objectives, to put forward a proposal (draft) for the addition
and revision of the Grading Evaluation Benchmark of the Intelligent Building
Evaluation Manual, and carry out grading evaluation simulation aimed at cases
that have obtained the current Intelligent Building classification to confirm the

rationality of the proposed grading system.

V. Suggestions

The preliminary recommendations of this study are as follows:

Suggestion I

In order to enhance the development of smart building benefits, this study puts
forward suggestions for adding and revising the grading evaluation criteria of the 2022
edition of the Intelligent Building Evaluation Manual (draft) : immediate action

suggestion.

X1V
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Organizer : Architecture and Building Research Institute, Ministry of the Interior,
ROC (Taiwan)

Co-organizer : none

1. Inline with the promotion schedule of the 2022 edition of the Intelligent Building

Label Manual, the scoring intervals for each grade are as follows :

grade . diamond
Version pass level copper grade | silver grade gold level e
60 points or | 70 points or | 110 points or | 140 points or
New edition 2022 more, more, more, more, 160 points or
(draft) Less than 70 | Less than 110 | Less than 140 | Less than 160 more
points points points points
Score rate (%)
Encouraged Items to Score/ total | More than More than More than More than
score 25.8%, 30.0%, 47.2%, 60.0%, o
The 2022 version has a total score L 68.7% or more
of 233 points * 33 points ess than Less than Less than Less than
including smart innovation 30.0% 47.2% 60.0% 68.7%

indicators

(Source: Compilation of this study)

2. Scoring for smart innovation indicators, the maximum limit of scoring is set within

15% of the other five assessment points.

Based on the match consideration of various indicators of smart buildings and

smart innovation, when the scores of five indicators including infrastructure

indicators, maintenance and operation management indicators, safety and disaster

prevention indicators, energy-saving management indicators and health and

comfort indicators are higher, it means that the potential, benefit and effective

function of intelligentization in the case is higher. Therefore, the higher the index

evaluation score for all five indicators, the better the intelligentization of the

building.

To ensure the legitimacy of the Intelligent Building Classification System, trial

evaluation of 7 smart building cases in 2016 have been conducted, which included

3 silver grade cases, 2 diamond grade cases and 2 pass grade cases (2016

classification.

This study puts forward suggestions for the addition and revision of the grading

evaluation criteria of the Intelligent Building Evaluation Manual (draft). The

classification guides the planning and design of smart buildings, leading the smart

building industry to no longer begin from the introduction of infrastructure and

systems, instead towards the development goal of integrated demands and

display of benefits.

Suggestion II

XV
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To provide perceivable intelligentized services, reasonable Intelligent Building
Classification differences can be established: immediate action suggestion.

Organizer : Architecture and Building Research Institute, Ministry of the Interior,

ROC (Taiwan)

Co-organizer : none

By establishing reasonable intelligent building classification system, the grading

differences between intelligentized services is highlighted, providing smart

services that users feel, in agreement with the concept of smart design, while

progressively implementing the goal of sustainable development of smart

buildings.

Suggestion III

In order to follow international trend, it is advised to continue establishing and

flawlessly execute grading system: medium and long-term recommendations

Organizer : Architecture and Building Research Institute, Ministry of the Interior,
ROC (Taiwan)

Co-organizer : none

Through the Intelligent Building Classification System, connecting the 17 SDGs
(Sustainable Development Goals) of the United Nations, actively encouraging
industries to operate through smart buildings, uncovering the contribution of each
industry to SDGs by means of smart building management, safety, health, energy
saving, etc., changing the operational thinking of the industry, facing the unknown
future of energy costs, carrying out supervision and management of carbon
emissions, assisting in environmental management are the essential considerations,
to collectively initiate industrial value, actively in line with the vision of

international sustainable development.

XVI
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Life & Property Safety

« Emergency Plans

* Integrated System Performance
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Cybprsecurity Power & Energy

* Identify - Energy Use Management & Analysis

* Protect « Demand Response & Grid Interoperability
* Detect « Distrubuted Energy Resources

* Respond

* Recover
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(F# %k : NAIOP, the Commercial Real Estate Development Association(2021) >
https://www.naiop.org/en/Research-and-Publications/Magazine/2021/Spring-2021/Business-
Trends/Measuring-the-Impact-of-Smart-Building-Technology-Investments)
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benefits/)
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1L EFRME R {rE A § =i oniF &2 {12 % si(Integrated building

management system) ;

2. % 4 FReA 45 ehi kg 1% $i(Energy mgt. system) ;

. ;HEN T

FERESTEE DT FHE L RHVAC system) ;

4 o e g ak ol i )2 B4R L S (Addressable fire detection and alarm

5. % 3t 13 % cnficdpid 1k Yi(Telecom and data system) ;

6. * 3t A Bk penTALE P A g 12 & $1(Security monitoring and access control

system) ;

7. 5k cnd-5 iF ﬁe?lﬁﬁiﬁ% ,% ¥(Vertical transportation system) ;

8. # F LT i endic v TR P 4] % u(Digital addressable

lighting control system) ;




TEEA L =R AR MY
9. o B &2 -k % “i(Hydraulic and drainage system) ;
10. Z A 4 3%#F & Lk Yi(Internal layout system) ;
11, 2 Atz » % % (Building facade system) o
SRR EWOMEE T AT R A4k

Intelligent building assessment based on an integrated model of fuzzy
analytic hierarchy process and fuzzy preference degree approach (FAHP-
FPDA)
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(F# %% : Top 7 Reasons To Implement Preventive Maintenance In Your Building(2022)
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Electrical

Examples
» Lighting
» Fire detection

Examples
) > Energy supply
§ > Energy infrastructure

» Heating, ventilation,
air conditioning {HVAC)

g > Elevator & escalators

» Door & building access

control

} » Plumbing infrastructure
1 ) Valves
» Water heating systems

2% » Power distribution
2 ) Security & Alarm systems f#
4  ICT infrastructures
(e.g. PoE)

) Technology
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Mechanical Electrical

Examples Examples

» Lighting

Examples

p > Energy supply
§ > Energy infrastructure

4 > Heating, ventilation,
air conditioning {(HVAC)
g > Elevator & escalators

} > Plumbing infrastructure

#2 ) Fire detection A ), Valves

g > Power distribution
» Door & building access
control

» Security & Alarm systems
4 ) ICT infrastructures
(e.g. PoE)

» Technology
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