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Hong Kong’s Green and Energy Saving Initiatives

BEAM Plus assessment systems (NB/EB/Interiors/Neighbourhood)
" HKGBC Benchmarking and Energy Saving Tool — Office Occupants (HK BESTOO)
. HKGBC Benchmarking and Energy Saving Tool — Office Buildings (HK BESTOF)

. HKGBC Benchmarking and Energy Saving Tool — Commercial Buildings (Office/Retail)

HKGBC (HK BESTCOM)
EHERERESS

Environmental drivers

" Eco-Product Directory
" HKGBC Green Product Accreditation and Standards (HK G-PASS)

. Market Drivers for Transformation of Green Buildings in Hong Kong

Launch of BEAM HK G-PASS
Plus Interior V1.0 Launch of HK
BESTCOM
Eco-Product | Launch of HK Launch of HK
Directory BESTOO BESTOF

Market Driveers for

Establishment of Transformation of Green

the HKGBC o
. Launch of BEAM Launch of BEAM Building in IHong Kong
Plus NB & EB Plus NB & EB -
V1 1 V1.2
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HKGBC HK3030 Campaign

 HK3030 Campaign aims to enable a reduction of Key Facts:
30% to the absolute building electricity consumption by .
2030, as compared to the level of 2005 ULl (e U
’ P ' over 90% of
ding Electrici . diction b electricity
60.00 Building Electricity Consumption Prediction by 2030 consumption in
£ 0 2030 BAU: Hong Kong
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W T 0 24,185 GWh 2009 to lead the
£ looo market
= i transformation to a
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environment
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International Co-owners:

ucTion T | I [ DA Global Aliance
‘Ji':l;lﬁru _= . _i é@ @.l/'tiSBE Y Sutmnstiobuidng:  ENDEG M{_n“ﬂlt




Opportunities for Existing Buildings (EB)

* About 58% of building electricity demand in the year 2030 will come from existing
commercial buildings

« On average, these buildings will need to reduce energy use intensity by 55%, as
compared to the intensity level of an average commercial building in 2005 i

350 - Average building in 2005
i - ‘Minimal-Intervention Commercial Building v

35 300 - e e e q--
m ! v
c Full-Intervention Commercial Building | .
o I 550
2 250 - retrofitted to BEC 2012 | 55% Reduction
N ittt 1= ===
% E - Beyond BEC .
£ § 200 - ‘ 2012 ' 1 35% Reduction

n 1
) — | 1
[OpN D!
2 E 150 - Lighting system (40%) ] — VWV V
3 Air-side system (30%)
o 100 - _
c Water-side system (30%)
i
5 50 Chiller system (40%)
m

Lifts and escalators system (10%) Other systems*
0 - (25%)

Remark: Bracketed percentage refers to increase in efficiency to that specific system through equipment specifications and
enhanced controls/operation
*Other systems include: Centralised hot water, Pumping, Mechanical ventilation, etc.

International Co-owners:

oG
*_ J ‘ Z Organisers:; '
e zo oo 1& SBE é@ o Y AT mu
INBLISTRY COLRe SemES i UNTP S Chmare Itsire | Prtet A
BESHE *Hkﬁltch - ’ SERIES GViiSBE i gy Y-

WORLD Suswminable Buik Emiranmers Canferenca




Energy Utilisation Index(EUI) doesn't tell the
whole story...

A building’s energy efficiency can be related to many building characteristics /
constraints:

) o Building A: EUI: 500 MJ/m?/annum Building B: EUI: 400 MJ/m?/annum
Service provision
- 24-hour A/C Facilities: Grade A Office, F&B, 24-hour A/C Facilities: Typical Grade B Office
- F&B Occupancy Rate: 70% Occupancy Rate: 60%

- Convention Centre
- Common Area

Building Services Installations
Operation Hours :\ g’

Occupancy Rate

Which building is more energy efficient?
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Benefit of Energy Benchmarking

Benchmarking brings the answers to following high-level questions:
1) Where is each building positioned in the market in terms of its energy use?

i) What is the potential of energy saving for the whole building sector of similar buildings?

lif) How is performance of the local market compared to the rest of the world?

365 406 378

© Arup

Note: numbers for illustration purpose, not actual EUI value
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State-of-the-art Methods and Existing Rating

Programs Worldwide

Hierarchal and End-use

Point-based Rating metrics

Whole building

consumption or
EUI

Statistical Approach
(Regression)

System (e.g. BEAM ,

|
) Lighting Lift
consumption
_ L
_
_

HKGBC
BEAMPlus
Y

LEED® Facts

[Your Froject Herel
[City, State, Couny]

D for New Construction

Platinum 10*

1 Setanab Sitm. E)

U Wker Elfsieniy 0
Eneepy L dmangens

) Materials & Rmssrcns

£
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“[ht o pucdtis 1050 ks » 16 buress pusits

Simulation
Model-based
Approach
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Other

More suitable for
Hong Kong’s unique
building context!
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Challenges

« Large no. of mixed-used buildings (e.g. Commercial & Retail, Headquarters)

« Variation in operations patterns (e.g. building w/ 24-hour A/C)

« Data quality (e.g. lack of sub-metering for older buildings)

Methodology

FRAMING CLIENT NEEDS/1SSUES

FRAMING
is the first step to
understand the
objectives and
expectations from the
client

* Single building / Portfolio
» Operation charactenstics
* Collaboration

DATA
AVAILABILITY
isthe key to a
meaningful and
robust
benchmarking
process

* Building characteristics
+ Operation patterns
+ System performance

= Source energy

collection of initial data sets

15T ANALYSIS
helps to explore the
data characteristics
and form initial
direction for further
analysis and data
structure

Descriptive statistics

Data cleaning and filtering
Initial analysis framework
Basic modelling

collection of additional data

sets

2ND ANALYSIS
aims to refine the
data analysis
framework and
assumptions with
additional data

* Descriptive statistics

+ Data cleaning and filtering
* Inital analysis framework
+ Basic modelling
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Preliminary Analysis Detail Analysis Results & Insight

RESULTS &
INSIGHTS
supported by data
analysis aims to
bring changes in
process and
decision making

+ Visualisation
+  Analysis report
+ Management tool
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The Benchmarking Tool

A Normalisation Tool

Existing Building | . Benchmarkin
Information Basic Tool Rati g
(Building Constraint & EUI) el Ing
Predicted EUI "What-If” Options

[ Advanced Tool ]4

A Predictive Tool
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Development Process

800

Data Cf;'_:tection and Outliers, wrong inputs, missing data
lters

600

400

°
8
)

Categorisation AHU, FCU and Decentralised | e |

200

Decentralised FCU AHU

: : Parameter correlation, transformation (e.g. natural log),
Regression Analysis

sensitivity test 100
Rating System Rating based on normalised EUI * .
Development EER=Measured EUl/normalised EUl s 10 20 30 4 s

Energy Efficiency Ratio (EER)

Note: numbers for illustration purpose, not actual EUI value

SIVEECEh e sl VhEEi#  Matrix formed by simulations results for key performance
Function Development parameters (Chiller COP, chilled water loop, LPD etc.)
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nline Platform

HKGBC BENCHMARKING AND
ENERGY SAVING TOOL - R mﬂn:ﬂl
COMMERCIAL BUILDINGS (OFFICE/RETAIL) é:;:: BEREY t

Saving Tool for Come arking mole energy

u Key Facts

Buildings are responsible for over
90% of electricity consumption Buildings (Office/Retail) is to promote better energy performance for commercial
in Hong Kong and account for bu\\dlngs by

more than 80% of greenhouse
gas emissions

The objective of the HKGBC Benchmarking and Energy Saving Tool - Commercial

1. Providing an online tool for the building owners to measure and compare their

HKGBC Benchmarking and energy consumption to their market peers and to identify potential energy

Energy Saving Tool - Commercial p
e At ] 2, Giving an appropriate class of recognition to which have achieved outstanding
Slovaloned by siond Kong Groen energy performance amongst their market peers while accounting for variations in

Building Council Limited as a part i i i
of the HKGBC Benchmarking and energy consumption across different building types through the issuance of
Certificate and Label

Energy Saving Tool (HK BEST)
Series

to enhance per

® HK BESTCOM offers

1. Eras Banchmarking Teol

= Free for general public

. Useful Links

» HKGBC
= HKBEST
« Gortited Buidings List Rate the general energy performance of commercial buildings
2, Recegnition Scheme
« Provide detailled assessment of building energy performance by Authorised
Agsassor

= Obtain specific energy efficiency imp via “What-If
assessment

“What-Il" assessment provides building cwners with quantified improvemant
estimations in different aspects of building operational performance. revealing
petential reduction in cperation cost

» Award of certificate based on bullding energy performance

Organisers:
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e Free Benchmarking Tool

1. What s the Annual Total Energy Consumption of the buiding in the past 12 months?

-
] 400,000,000 et

2. What is Ihe internal fioor area (IFA) a1 gross floor area (GFA) of the building?
IFA

e—
0 200,000 ALY
GFA

'
0 200,000 10.9%

3 What is Ine % area of total building entity served by CBSI with ihe following major usage:

e 56

+ Retall (Shopping & Letsue) Area o

« Back of House Area 70

« Restaurant 155

* Car Park 233

Rl 50
Total: p of % area of [nfai buiding enly shail be 10 66.5%

4, What is the portion of the buiding entity being Common Area? 56
5. Wrial Is Ihe Biwsekly NOMma! Operating HOUTS for Dfice work?
- 80
o 336
€. What s the Biweekly Normal Operating Hours for retain?
40

7. What s the Major the AC area of

© FCU @ AHU

4
HKGBC Benchmarking and

Energy Saving Tool
(HK BEST)
Annual Energy Utilisation Index (EUI)

Comparison with Typical Energy Use Profile*

F SO —————

ek bt etoont

Cemparison with Hong Kong's Monthly Average Outdoor Temperature Profile*

= =T
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Becoming a HK BEST Authorised Assessor

BEAM Pro + Registered Energy Assessor + Training

International Co-owners:
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Free Benchmarking Tool

Qe

e Free Benchmarking Tool

Total Energy Consumption Internal Floor Area (m%)* % Area of Total Building Entity of:
in the past 12 months Gross Floor Area (m?) - Car Park; Hetail (Shopping & Lersure); Restaurant;
Office; Back of House; Others 1 Vilhatt 22 thes Ansual Tokal Enerity Cofsiption of the talkden) in the pest 12 monii?
®
0
0 60,000,000 WL/annum MJiannum
0 KWhiannum
Note: if input is larger than 60,000,000 MJ/annum, please input manually
% of Building Entity Biweekly Normal Operation Type of Major Type of e e
being Common Area™ Hours for Office Work Air-conditioning System Air-side System IFA
o,
0 m?
0 200,000
chmarking Tool > Free Benchmarking Result (SFA )
£ rreeiBovchuserii Noss " Fill in details for analysis
Note: if input is 1517
HKGBC Benchmarking and Energy Saving Tool -
Commercial Buildings (Office/Retail) (HK BESTCOM) 3. What is the % area of total building entity served by GBS with the following major usage:
Assessment Result o G =
Retail (Shopping & Leisure) Area 0 %
Back of House Area 0 %
H Restaurant 0 %
: Car Park 0 %
1
: Others 0 %
A . H Total: 0.00%
of 1
- Obtain general result ,
file : 4 Whet 52 the postion olibe bl ently g Comenon Aea 2 0 %
Below Average - The energy ﬁeﬂonﬂanwoflhe building is among mabum;ﬂ.‘.ﬂ‘pmsm\euf | : :
other similar commencial buildings: . k 1 :

Organisers: International Co-owners:
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Recognition Scheme
Select the Building Type

O

Benchmarking & Energy Saving Tool

Please choose your building type from the following two options:

@ 1.

Commercial Building (office/retail) Served by Centralised Air-conditioning System

This option covers pure office building, pure retail building, compasite building with both office and retail portions. No limit on area
percentage is set for office and retail portion as long as the majority of the building is served by a centralised air-conditioning system.
The eligible major type of air-side system should be one of the following:

- AHU (CAV/VAV)
- FCU

. Office Building Served by Decentralised™ Air-conditioning System

Your building is eligible for this option only if the office area >40% of the building's internal floor area (IFA) and larger than areas spe-
cific for other major uses based on IFA.
* Decentralised air-conditioning system refers to unitary or split type systems

Organisers: International Co-owners:
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Recognition Scheme

Fill in the details

Q Benchmarking & Energy Saving Tool

1 What s the Annual Total Energy Consumption of lhe builing i the past 12 monifis?

—

11,289,135 MJfannum
L 60,000,000 MJiannum
3,135,871 KWhiannun
2 What is Ihe intemal floor area (IFA) and gross floor area (GFA) of the buikding?
26,315 m?
L] 200,000
GFA
—)
25,000 m?
] 200,000
3 What is the % area of total building entity served by CBSI with the follawing ma|
Office 68 %

- Retall (Shopping & Lelsure) Area 10 %
Back of House Area 7 %
Restaurant %

Can Park 5 %
- Others 7 %
Total: 100.00%
4 What is the portion of the building enlity being Common Area ? 36 %
5. Wnat s the Biweekly Normal Operating Hours far office wark?
——)
192 hours
] 336
£ Wnat s ne Biweekly Normal Gperating Hours f0r retai
—:‘1
75 hours
° 338
7 What s the Major Type of Air-side System serving the AC area of bullding entity-

JFCU  ® AHU (CAV/VAV)

Organisers:
CONSTRUCTION
INDUETRY COUMCIL

BESEY

v

8. Does the buiding provide 24-hour air-conditioning for the busiding

Yes “ No

9,15 the major fype of oulding facade curiain walt?

 Yes No

10. Date of ISsUe of OLCUpation approval (SammAYYY)?

11, Does the HVAC System use air-Side neat recovery technaiogy for the bullging?

Yes * No

12. Does the bullding adopt free cooling sirategy for the buliding?

® Yes No

bailcing aopt natural ventiation fo

the busding?

Yes = No

14 Annual Energy Consumption Breakdown

% QL AI-CONAIONING ENErgy In annual 1o1al energy consumption

3 energy in annual folal energy cansumpion
% of Lift & Escalator energy in annual total energy consumption

% oF Othérs energy In annual total energy cansumption

Total:

15 Lignting Instatiation Breakdown

OfficaFloors  Aiea  Biweekly Cperation Hours 15 Decupanc
Carridor 1000 |m? 123 hours Yes
LinLobdy 1000 |m? | 123 |hours ® Yes
oy 1 mZ | 123 |hours Yes

Shopping, Lelsure & Restaurant Floors

Coridor 123 |m* 123 |hours ® Yes

Lift Lobby. 123 |m? 123 |heurs Yes
Otner Areas

Car Park 123 |m? 123 |hours  Yes

Fantfoom | 123 |mZ | 123 |hours Yes

Stawcase 12 m? 123 |hours ® Yes

InenNen | 423 |m? | 123 |hours Yes
Mise. 123 |m? | 123 |hours # Yes

Total 3751 m?

No

No

Ne

Ne

3010372005

100.00%

Lighting Power

KW 432 MJh
KW 432 MJh

KW 432 Mdih

KW 432 MJih

kW 432 MJh

kKW 432 MR
KW 432 MJh
KW 432 MJh
w72 MJih
kW 36 MJik

kW 3564 MJh

HKGBC 5

EBREERE

International Co-owners;

15 i

Do buieling peavide an iswesealalors?

Yes No

Sub-total e mtor power. of 2 raction W 2000 kW | 7200
BTk normal Dperating hours of al bactin it 200

L poner, of camveyors 500 kW | 1800
sssenger ¢ 200

VWt type of Miotor amve system s tne BuIKing using for tra
D motor drive with generator st (DG M-G]

AG motor anve with vanable valtage cantroller (ACYV]

]
e I FRCTn S Usiop (6gene e ive?
Yes O o
Do the ascaistrs adopt any service-on demand confrof?
ves ® No
Va8 /P2 of Se1VGE-Or GEMANG COID! G59S e SGalators Use
Automatic staristop  Two.speed sscalator
17, MonIny EUI o pasi 12 mantn peroa (MAmEMOND)
gan Feb  Mar APt May  Jun Jul Aug S Ot Nov
EIENERENERE a0 [[a [[a |[=0

10 Alr-Cendtioning
O Fres chter?
Yes ® No
Chiter Heat Rejecton
Air-coaled Ghiller ® Watér-caoied Chiller

Chier Charesic

 Constant Spasd Drive * Vanasls Spesd Driva
+ Chiled Waer Sugply
# Constant Primary Fiow  Variable Secondsry Flow  Variable Primary Flow

Puzrage Chiler Rated COP-

4.1

40 as

M

hours

M

hours

Dee

Glohal Alwnce




Recognition Scheme

Result page based on the current condition of the building

HKGBC Benchmarking and Energy Saving Tool -
Commercial Buildings (Office/Retail) (HK BESTCOM)

Assessment Result

* TOP 30%

Gold - Reach Top 20* Percentile of range of data
Silver - Reach Top 30* Percentile of range of data
Bronze -  Reach Top 40" Percentile of range of data
Green - Reach Top 50" Percentile of range of data
No Rating - Below 50 Percentile of range of data

A Platinum - Reach Top 10" Percentile of range of data
—
-

Annual Energy Utilisation Index (EUI)

Annual Energy Utilisation Index (EUI) of Past 1st 12-month 429 MJ/mZannum  119.2 kWh/mZannum

Annual Energy Utilisation Index (EUI) Breakdown

Air-conditioning 321.8 MUm%annum  89.4 kWh/mZannum
Lighting 34.3 MJ/m&annum 9.5 kWh/mZannum
Lift & Escalator 42.9 MJ/mZannum  11.9 kWwh/mZannum
Others 30 MJ/mZ/annum 8.3 kwh/mZannum
! |
I .
| Energy Breakdown comparing :
1 . i
High:
1 to normalised case - e {
1 e Lower 1
1 [ Normalized I
! |
! = [~ | [
1 1
1 Air-conditioning Lighting Lift & Escalators Others 1
1
|

Note: The range is based on the database for developing the online benchmarking tool.

Organisers:
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Comparison with Typical Energy Use Profile*

o
1

! AT

1 )

1 1 B Higher

i | =_m—Monthly EUI comparing to [———

1 H _— lormalized Mont

1 normalised case e Mo EL
1

1

: J;n FEIb Mlar A[‘Jr M;y Jlln J\IJI mlg S;p OLt Nclw DIE:

* The iypical energy use profile represents the average performance of office buiidings in Hong Kong

For months with green area below the typical energy use profile, the energy performance of the building is likely to be efficient.

For months with red area above the typical energy use profile, the energy performance of the building is likely to be less efficient and itis

suggested that the Applicant further review the efficiency and operation of the CBSI systems.

Iflarge red area is observed in summer months, itis recommended to review the performance of the cooling system.

Comparison with Hong Kong’s Monthly Average Outdoor Temperature Profile*

Kong’s temperature profile
i n i i i i i i |

Jan Feb Mar Apr  May Jun  Jul  Aug Sep Oct HNov Dec

1
1
1
1
1
1
! Monthly EUI comparing to Hong
1
1
1
1
1

Hong Kong's Average
Monthly Temperature

Normalized Monthly EUI
(adjusted)

International Co-owners:
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ReC @) g N Itl on SC h eme The target operating hours, lighting power density

« BT . (LPD) and adjustment factor for daylight sensor of a
Input fcl)=r. the What-If” Function specific area.

2. Lighting
Improvement Measures Set target lighting power density (LPD) of the following areas:
. VS Adjustment
1. Air-conditioning Office Floors Target Biweekly Target Lighting Power  Factor for ~ Total Energy Reduced
System Configuration Operation Hours Density Occupency  (weekly)
Sensors
— e o o o o o e e e ) S e e o B o oy
oll} Heat Rejecti Chill Chilled Water Suppl 456.0 1641.6
- : R e : T I Reduce the LPD in corridor to 180.0 |hours 12.0 Wim?2 10
More efficient Free P TR |
Chiller I 540.0 1944.0
Reduce the LPD in Lift Lobby 2 4
SyStem 180.0 | hours 100 | Wim? 1.0 |
C O n fi u rati O n Ne Air Cooled Chiller Constant Speed | Constant Primary Flow I to kWh MJ
g 3 System Reduce the LPD in Toilet 348.0 1252.8 I
— [ ——— — —_—— | 1800 |hours | 100  Wim2 10
i - Eeerm@nen | i P | Ermen S || G ey Fam e s Sy e I (TiTEs) i kWh MJ I
] I I Shopping, Leisure & Restaurant Floors
Improvement Option No Air Cooled Chiller Variable Speed | Constant Primary Flow / Variable Secondary Flow I
i | . 894.0 32184
. Improvement Option Ne Air Cooled Chiller Variable Speed Variable Primary Flow I FEELE i RO 0 GETTLET i 1800 hours 10.0 Wim 10 KWh MJ I
[ ]
|
© Improvement Option No Water Cooled Chiller | Constant Speed | Constant Primary Flow I I Reduce the LPD in Lift Lobby 5 753.0 2710.8 I
1 180.0 |hours 110 | Wim 1.0
| I to kWh MJ
) Improvement Option No Water Cooled Chiller | Constant Speed | Constant Primary Flow / Variable Secondary Flow I I
i I Other Areas
Improvement Optien Ne ‘Water Cocled Chiller | Wariable Speed Constant Primary Flow / Variable Secondary Flow I 636.0 2289.6 I
[ I Reduce the LPD in Car Parkto | 1800 | hours 30 |Wim? 08 ) ’
) Improvement Option No Water Cooled Chiller | Variable Speed | Variable Primary Flow I kWh MJ I
I ) Improvement Option Yes Air Cooled Chiller Variable Speed | Constant Primary Flow / Variable Secondary Flow I I IR AR (HEM RED 1800 |hours 30 Wim?2 10 690.0 2484.0
o kWh mJ |
I Improvement Optien Yes Air Cooled Chiller Variable Speed Variable Primary Flow I I 648.0 2332.8
Reduce the LPD in Staircase to | 180.0 | hours 20 Wim? 0.8 ) o |
I ® Improvement Option Yes ‘Walev Cocled Chiller | Variable Speed Constant Primary Flow / Variable Secondary Flow I I kWh MJ
i T 480.0 1728.0 I
I O Improvement Option | Yes || Water Cooled Chiller | Variable Speed | Variable Primary Flow I Rf?d“ﬁ? the LPDin Toilet (Non- | 4ya5 5 | hours 40 Wim?2 08
[ office) to KWh MJ I
I I I I LIS I LS AL LS LS IS Gaa Baa e e aae O aae 1
A 2
Average Chiller Rated COP: I Misc. 180.0 |hours 5.0 Wim 10 93.0kWh 334.8MJ I
-, | Total 5538.0  19936.8
otal
5.6 cop kWh MJ |
CED £S i e e
3. Lift I
¥/ Change all the traction Iift to ACVWVF <

Based on the current system Configuration, I @ use regenerative arive for the traction i l
more efficient system configurations will be

given for users to choose from. User can choose more efficient systems

for traction lifts
R m B Global e
TP snd Chmate itisne @ Iy

Organisers: International Co-owners:
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Recognition Scheme

“What-If” Function Result

RESET 4 ANALYSE 4

HKGBC Benchmarking and Energy Saving Tool -
Commercial Buildings (Office/Retail) (HK BESTCOM

“What-If” Potential Result
-

TOP 10%

Platinum - Reach Top 10* Percentile of range of data

Gold - Reach Top 20 Percentile of range of data
Silver - Reach Top 30" Percentile of range of data
Bronze -  Reach Top 40" Percentile of range of data
Green - Reach Top 50% Percentile of range of data

No Rating - Below 50" Percentile of range of data

Organisers:

CONSTRUCTION

INGUSTRY COUNCIL g
il

After clicking the “Analyse” button,
a potential rating will be given
based on the selected
improvement measures.

International Co-owners:
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Certification

*HKGBC
ERRERENT
Certificate of

HKGBC Benchmarking and Energy Saving Tool -
Commercial Buildings (Office/Retail)

RERET - B RAIE RLKIBRES) §

This is to certify that

Certificate No: HKBESTCOM/2017/0001

Hong Kong Green Building Council
3 LT YN
Jockey Club Environmentol

77 Tat Chee Ave

SHMERE

rati

on01)an 2017  (vaild until 31 Dec 2022)
017601 410 MEHE BHE AWM E20228128318)

Assessed by:  IrBESTRR (BESTAADOO0)

Organisers:

WORLD

CONSTRUCTION
INDUETRY COUMCIL

HEXRN

EREERERS
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For more information...

« HKGBC Benchmarking and Energy Saving Tool — Commercial
Buildings (Office/Retail) (HK BESTCOM)

http://hkbest.hkgbc.org.hk/com/index.html

« HKGBC Official Website
https://www.hkgbc.org.hk/eng/index.aspx
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http://hkbest.hkgbc.org.hk/com/index.html
https://www.hkgbc.org.hk/eng/index.aspx
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