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Thermal Energy Storage & LEED, Next Generation Refrigerant — R32 Performance,

Refrigerant Selection for Next-Gen Chillers, The Challenges of Retro-Commissioning

Date B #1
Time 8% fd
Venue .25

14 June 2019 (Friday)
2:00pm — 5:30pm (Registration will start at 1:15pm) T4 285 % 585 30 o (T4 185 15 B4 3EM)
Macao Studio City (3/F - Grand Ball Room No. 3) & Fq#

Ak fE & LEED, F — X048 - R32 6945 1%,
8t — Kokt a0 B0 B A S B > B, WA A R AR 0 BB
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201946 A 148 (£#7)
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Seminar Program #:f € 542 :

1:15PM — 1:50PM

Registration :x i

1:50PM — 2:00PM

Welcome Address and Opening Speech #: ¢ & B # 33
Mr. Syed Mubarak, President - ASHRAE MACAO Chapter
EHAREFESREALREGES APIn G #K

2:00PM — 2:45PM
(45 minutes)

Thermal Energy Storage and LEED
#Aef 77 & LEED
Mr. Mark MacCracken

2:45PM — 3:30PM
(45 minutes)

Next Generation Refrigerant - R32 Performance
T — MR8 - R32 ey 45 %

Ms. Jessie Hu (2537 % #+)

BEng, Msc(IBTM), AMASHRAE

3:30PM - 3:40PM

Question and Answers %4 74 85 f
Moderated By: Ir Peter Chan, Immediate Past President - ASHRAE MACAOQO Chapter
ZHA - RGH LRI, LA MER AR EFLRGES APIN G - WK

3:40PM — 4:00PM

Tea Break 725 0% i

4:00PM — 4:45PM
(45 minutes)

Refrigerant Selection for Next-Gen Chillers
M — KA KM R e B sy ¥

Dr. Ir Philip CH Yu (# # & ## 4 T # 47)

PhD, RPE, CEng, LEED-AP

4:45PM - 5:30PM
(45 minutes)

Going All In — The Challenges of Retro-Commissioning for Existing Building (System Health
Check, Diagnostics, Re-tuning and Retrofitting)

DAL - BRARREMRRAORE (ARERRE - S8 - EMNALRE)

Dr. Benny CHOW (/] 589 #+)

PhD, MASHRAE, LEED AP BD+C, GB Faculty, BEAM Pro, WELL AP

5:30PM — 5:45PM

Question and Answers % B 85 [
Moderated By: Ir Peter Chan, Immediate Past President - ASHRAE MACAQ Chapter
EHA - REGH TR, KB MR EAREFLIEES AFI & - iiHk
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Thermal Energy Storage & LEED, Next Generation Refrigerant — R32 Performance,

Refrigerant Selection for Next-Gen Chillers, The Challenges of Retro-Commissioning

#aEptfz & LEED, F — XA - R32 #4514,

M—RoA KM ey WS RPHIEGER S T, BRA L TSR P

Lanquage 35~ English / Cantonese Application Deadline 4 June 2019 (Tuesday)
Guage == | sm / Bk ¥ 3 PR 201946 A48 (Zi=)
Fee % 3§t A Free of Charge % A & % Quota £ 37 100 ; First Come, First Served 4 %| 4%

https://docs.google.com/forms/d/e/1FAIpQLSctegkoumddgtYOQfX1bPMLImY -

g:"i‘:t’;tion xRayOC8vIZ2W_4ArlOpl QQ/viewform?usp=pp_url
kﬂi o Successful applicants will be notified by e-mail on or before 7 June 2019 (Friday).
& A

RAFFHAFH2019F6 A 78 (EHE) TR THKELI -

Enquiry & 3

For any query, please contact our Student Branch — President, Mr. Lin Bin at (853) 68276290 or email at
info@ashrae-macao.com 4= 4 {4752 1 > %3 E (853) 68276290 ML A 5 & — &k Mok A RBEET
F# 44 % info@ashrae-macao.com

Target Attendee : Electrical Engineering, Electromechanical Engineering # % E# T # - #ET TR
3-Hour CPD certificate will be distributed after the Technical Seminar. # #5731 €% 5% 3 /85 CPD % %

R K #3x
emark # (CPD Application to Macau Government - CAEU is in process.)

e aArisr 28 TRABRARNEELZA €T 5 CPD BT Y -

Speakers 3#¥:

Mr. Mark MacCracken

Mark M. MacCracken is the CEO of CALMAC Manufacturing Corporation, whose main products are used for off-peak
cooling of buildings using Thermal Energy Storage. In his almost 40 years with the firm, he has been involved in all
aspects of the company including, R&D contracts, patents, manufacturing, marketing and finance. He was the principal
investigator on research projects contracted by Oak Ridge National Labs, NASA and National Renewable Energy
Research Lab (SERI).

Mr. MacCracken’s company has been involved in over 4,000 thermal storage systems in 37 countries. He has three U.
S. patents, is a licensed Professional Engineer in the state of New Jersey and has written numerous technical articles.
He was the 2011 Chair of USGBC’s Board of Directors, Vice-Chair of ASHRAE Standard 1891.1, the former Chair of
ASHRAE'’s Thermal Storage Technical Committee, and on the Board of Director’s of AHRI.

Mark M. MacCracken & CALMAC # 3% )\ 3) #9 CEO » H ¥ & 3 F 22 54 oy ShAS A7 B2 04 JE i 18P © 42/ 3) T4k 3% 40
Fo SR TEEYBEFR > LBEHELSR ) B4 Bk BHNRFE AR EREETRET 0 FERREMREMR A
BETHLELERARXERET (SERl) Z4 A KBBHERALE -

MacCracken s 4 #5238 &% & 37 BE KR 4000 2 AL A% - hBEAZBLREHN  RMFOMHFREELE
B0 BT T ASHHTXE o ¥ iE4E USGBC % F 4 2011 £ = /% + ASHRAE 42 # 1891.1 &) £ /% » ASHRAE #7752 4%
#WEBEGMERAL AHRI EF &% 8 °

Thermal Energy Storage and LEED
e g & LEED

Presentation Abstract % 4% & :

Thermal Energy Storage used for Off-Peak Cooling of buildings, has a long history around the world with over 7,000
commercial installations in 40 countries. By storing cooling at night, in the form of ice or chilled water, and using it during
the day to cool the buildings, major reductions in on-peak electric demand and energy costs are realized. This talk will
demonstrate the basic types of TES systems, how they save energy and reduce costs, how they relates to the LEED
rating system and their relationship with renewable energy.

20f6




Organizer X #% % fir .

)
ASHRAE )Macao
\__/ Chapter

Supporting Organizations % 5 ¥ 4 :

iﬁf‘ﬁiﬁﬁfﬁm@ C@ B OPY 45 TE RR 1B T &
¥ B2 RS W A 1 ' ASSOCIAGAO DE EQUIPAMENTO ESPECIAL DE MACAU
ASSOCIACAO DOS ENGENHEIROS DE MACAU - Associagio Comercial de Ar-Condicionado e Refrigeragao de Macau
P e mcavmsmviovoriseers MA R (€ (C Macau Air-Conditioning & Refrigeration Chamber of Commerce SPECIAL EQUIPMENT ASSOCIATION OF MACAQ

PEBRIERE
d@ ERYRBEHRBAE
PEHAGERERGE RN GS
China Green Building and Energy Saving (Macau) Association 38 P9 4] % LHEREES Membership Office
AREKEEREEE

(Hong Kong and Macau)

Thermal Energy Storage & LEED, Next Generation Refrigerant — R32 Performance,

Refrigerant Selection for Next-Gen Chillers, The Challenges of Retro-Commissioning
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Dr. Ir Philip CH Yu (4 i ¥+ T#267)
PhD, RPE, CEng, LEED-AP
W AL EEM 26 0 RESGF TG LEED AL

Dr. Philip Yu, environmental & applications engineering director of TRANEPACIFIC, has just received his Fellow
Award from ASHRAE in January 2019 to acknowledge his distinction and substantial contributions in HVAC&R
(heating, ventilating, air-conditioning and refrigeration), particularly in developing chillers with next-gen low GWP
(global warming potential) refrigerant technology and pioneering green building concept since early 2000s. He has 30
years of professional experience in the HVAC&R field in Asia Pacific. He has been qualified as a Chartered Engineer
(CEng, UK) since 1996, a Registered Professional Engineer (RPE, HK) since 1999.

Devoting most of his effort to energy efficiency especially for green buildings, Philip was appointed as Committee
Member of China GBC (Green Building Council) since her inauguration on 31 March 2008. In the same area of
interest, Philip has attained LEED-AP (accredited professional for Leadership in Energy and Environmental Design) of

Ms. Jessie Hu (38#F & i)
BEng, Msc(IBTM), AMASHRAE
BRI RE L EEA: (FRELHMAEE) - LEHE - UARZRAIEZGL GG A

Jessie was educated in Beijing and Hong Kong, majoring in Intelligent Building Technology and Management, which is
also called Building Services. With the knowledge of Noise Control, Central Chiller System and DX System (Unitary AC &
VRF), working experience in connection to other countries, Jessie has comprehensive thoughts and focuses on training
young engineers with integrated considerations and solutions through hundreds of talks.

She had served as committee of ASHRAE Hong Kong Chapter for past three years. Now she also serves as Co-chair of
ASHRAE Mainland Relations Committee.

WHENCRAESBR LT SLEASEREABMNBERE  FHRIABFEMRIRE - i AAR RIS - FRAL
240 BREM A% (BEXAEZHA R THAREATL24%) V@ BLGRARAMO TSR Bl BER L
& o W EIEN IR TR A AR T £ @ el o

@& Z S RE N ASHRAE 640 ¢ RENMAENMHGLZE € TIES X -

Next Generation Refrigerant - R32 Performance
=A% - R32 ey 454

Presentation Abstract ;354 %

As the voice of environment protection and improving energy efficiency is getting louder and louder, at the same time the
Kigali agreement has started from 2019, the good candidates of refrigerant have been selected instead of refrigerants with
high GWP. This presentation shares the reasons why R32 becomes the most balanced choice from four aspects —
environmental performance, efficiency, economic performance and safety. Service matters have also mentioned as a
supplement. Together with all above mentioned, it indicates that R32 is the solution.

R 2% 2RI AR Ao SR A AR IR 38 0 P AR AR 0 RIEF R A1 3R ©4K 2019 SRR A%k 0 A B KRB 5B 2 2R G E0s
Wy R BRFHER - WREREM AT BRE T AT R32 AR ARAE SN EE ——HIBE LI > ok 8FMHER
REEM - MMRERERFFRALETTHA - RERLEAA 54 » RI2AMET RMIFHMAF E -
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Thermal Enerqy Storage & LEED, Next Generation Refrigerant — R32 Performance,
Refrigerant Selection for Next-Gen Chillers, The Challenges of Retro-Commissioning
#ActifF & LEED, F— X424 - R32 sy 45 14,

M — RS KAk fa vy B IR 42 B - F, BRA 3 R MRS 6 IR

U.S. GBC in 2009 and GBL-Manager (eligible green expert for Green Building Label certification program) of China
GBC in 2011. His other areas of interest include chiller technology, refrigerant piping design, and applications
engineering for various air-conditioning systems such as low-temperature-low-flow, ice storage, geothermal heat
pump, etc. He has given public presentations and talks in many countries including Indonesia, Japan, Malaysia,
Philippines, Singapore, South Korea, Thailand, Vietnam, and of course Greater China (i.e. Mainland China, Hong
Kong and Taiwan). His publications include technical papers, application guides, books and engineering articles.
Some publications are with high Citation Records and in international journals of high Impact Factor.

Philip is an active member of ASHRAE. He has served as the President of Hong Kong Chapter 1996-97, Regional
Vice-Chair of Chapter Programs 1998-2001, Co-Chair of 2003 Asia Pacific Conference on Built Environment, General
Chair for Chapters Regional Conference 2005, Governor of Hong Kong Chapter 2001-05, Chairman of the Technical
Working Group for Energy 2006-10 with key contribution to local government’s initiative in mandatory implementation
of building energy code (i.e. Buildings Energy Efficiency Ordinance, Cap. 610). With a special task group of 25
members, Philip successfully published in 2011 the Chapter’s first book “COOL Hong Kong” documenting the
HVAC&R development in Hong Kong. This effort has been well recognized by the Society in light of 2012 ASHRAE
Lou Flagg Award. In 2015, he served as the General Chair of Asia Pacific Conference for Built Environment held in
Hong Kong.

Upon graduation from Building Services Engineering of the Hong Kong Polytechnic University in 1988, Philip received
BSc(Hon) in Economics and Management from University of London in 1995. He obtained his PhD (doctor of
philosophy) in 2001 also from the Hong Kong Polytechnic University.

Sb TG SEN D RERIRANERRMAE - 54— AR ASHRAE Fellow » & & % % % A 43 b
R A Hibde HVAC(8E 1@ 2 3) HATAR SR > A A B M — Rib K i fo B A R IR BAR S BRHI T @ > REA
2000 £ RAKALHSGMGEELELFZHARMWRFTE - £ EHH 30 £y R E 85 T 1996 17 BT 34 5
3R 2 Ra5 L4267 (CENQ) B 4% 0 1999 4 5k & % % ¥ ¥ 3: M = &2 67 (RPE) -

5ERBANDRGRY @R > HHAGKEZEPHER > 21 1+4£ 200843 A 31 AR FHEAEZEMAGRE
¥%2 B ¢(CCBO)¥ B A RERMNMAANNEMAZELBIEREE  MAR —FM4AR > 2009 LR T LR
4z % LEED-AP £ %% # > 2011 4 k343 CGBC # 4k 0EE B4 o H4b B ¥ R 0 B 2 645 5 K ik 4a JE A 345 ~
AREBRBAESEERALAGOER  RBERABTASL  BRAG  HRRRELSE - ALY AR SAZRER
ATENMEE BRBX AR BA - EREE - bk Fiiodk o FEEFR BB EAEETEN S AR
Fo 2 o OF 5B BT ONABEHT LR A > £ a4 5% % (High Impact Factor) B B #AF - #5] XR#FEF % -
44t ASHRAE — %t & B > %42 1996-97 £ & ASHRAE %# 5 & & & » 1998-2001 4 FiiE1= ASHRAE %
F+ZEEEREERMES - 8 2001 EHTERINER > HEEES S @EFH I/ —H P 2005 F - 3t F e 2003
FREALRETKEHRKAEF - 2005 £ ASHRAE % +=E £ ¢ £/ » 2006-2010 4 R 48 & AR A1) A Hofie ot 2 S 4a
(TWG-Energy) - % A& BUF (EEMEERZL B4 (F 610 3= )3k TE/EH BBk - ¥ %48 25 & R 2011
ERDERYECEAL RS THLATRAAETENBRARTERY - AB > EB WA REFRe#ERLLT (ASHRAE
Lou Flagg) #%38 - 2015 £ th 8 B2 ¢ S4B AFBRAHEMNTRACE LR RAKRGH -

B 1988 £ AAEIALEFTERIRELER£4 0 A LB E b E % > » 1995 FRFHBAAHAE(BFRE
1) RE g > 2001 SFE 58 A BT K2 a1+ (PhD) 2 4 -

Presentation Abstract i&54% & :

Refrigerant Selection for Next-Gen Chillers
#— AR AR o B A RIS BB F

With enforcement of Kigali Amendment to the Montreal Protocol, countries around the world started phase-out/phase-
down of high GWP refrigerants that has been used for decades by the HVAC industry. New refrigerants with low or
ultra-low global warming potential (GWP) are emerging with increasing numbers and type of applications. Many are
olefin-based (aka. HFO) but some become flammable if the GWP gets down to certain level. This presentation will
share the experience of refrigerant selection for chillers, of which Trane/IR has been leading in next-gen chiller R&D
throughout the AHRI program for low-GWP alternative refrigerants evaluation.

M (RHAREY) BAwAETEEX A ER > 2T SRR THEREES (GWP) B Feh 34K @i

Wl RS THE AR L EQBARER S50 HFC R AR - A AR K S RIKKAEIE GWP &y > B 5 /&R
HEAREHE - L P ARD AeHEs (Olefin» @4 HFO) sh B4R - Fi& - ¥ CGWP o E R FTHREERE AL
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Dr. Benny CHOW (& & 1% +)

Director of Sustainability at Aedas

Co-Chair Sustainability Committee, ASHRAE Hong Kong Chapter

Aedas # F (3 fR3%3t) - ASHRAE B n @ TH SRR LB wal 21z

PhD, MASHRAE, LEED AP BD+C, GB Faculty, BEAM Pro, WELL AP

Wt ZEGtE - HARERAIRGEEGR  LEED S X AL, e ERR 284 >  WELL R R

Dr. Benny Chow is the Director of Sustainability at Aedas, focusing on the sustainable building design, building physics,
Green-BIM and healthy building studies. Dr. Chow is appointed as the committee member of the LEED Data Centers
Advisory (China) Committee, Chinese Society for Urban Studies Green Building Committee, Shenzhen Building Science &
Technology Committee, the Directors of the Hong Kong Green Building Council, and the BEAM Society Limited. Dr. Chow
also is the co-chairman of the Sustainability Committee of the ASHRAE Hong Kong Chapter. Besides, Dr. Chow was
appointed as an Honorary Associate Professor in the HKU Department of Mechanical Engineering, the Adjunct Associate
Professor of the CUHK Institute of the Earth and Space Information Science and is currently the Adjunct Assistant
Professor of the Faculty of Medicine at CUHK focusing on health-related built environment research.

A RAEEZ Aedas 89 % FOERIRRT) M BE R EM e Z LR, - ZEWE - 4k BIMp RE LW ER > BB 8RB
#RE&W o A RS LEED St ¥ EM(TR)CZEEREE YRHSGEZZ ERGETELR  RYITE XML
BWEE QI ELEQLE  FAGCEL RO EAR RIS EEESARE >  ASHRAE A5 o TH B R EE ¢ al
I - A ELREEBREBRIELALBIHIL BB PIRERTABKALARABREINHNZ  AEEB T XRE
RBpER G SR RERLNAEL -

Presentation Abstract ;& 4% & :
Going All In — The Challenges of Retro-Commissioning for Existing Building (System Health Check, Diagnostics,

Re-tuning and Retrofitting)
2H AL - A EEENRBARE (A RRERE - D7 - EHFEE )

Retro-commissioning (RCx) is a systematic process to periodically check an existing building’s performance to identify
operational improvements that can save energy and in-turn lower energy bills and improve indoor environmental quality.
Comparing to the Energy Audit, RCx is more focused on checking whether the energy consuming equipment/ systems
operate properly as per design or user requirements, and to identify areas of improvement (e.g. shifting of system control
settings, inaccurate sensors, improper operational schedules and improper air & water balancing, etc.).

The technical talk will cover the following topics, including the business model and financial incentive of RCx, knowledge-
based energy management, procedures on conducting RCx, energy saving opportunities and providing healthy and
comfortable indoor environment for occupants, and the sharing of business case studies. Hence, we are going all in on
transforming all the existing building stocks to be high performance green buildings!

AR (RCX) & — 1B R R A AN & St R RB42  BFARHR ERA R ED BRI - U B RS TRILE L0 3
FoKMBIEERERAFRBENRIELTE - EMRREENRELHLRIBRAKRATREBRIXAL FRTEFRME &
Mk R (o 2 RIEHIREBAE  BREFREH  FERGEBRAPRAAKKAKRES) -
ABHTHEMK IR E AT £/ 0 @45 ROx ed @ ¥ BMEE XA B8l 202 R B > 4T ROX 9 5 ReRE LK & f
AR RERBERTBYENRE RAREGARSMET - Bk MBS A BEMARF L @G ARRA DMK
e |
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Date & Time : | 14 June19 (Friday) 2:00pm — 5:30pm | Registration | : | 1:15pm — 1:50pm
Assembly Point : | Studio City, Level 3, Grand Ball Room No. 3 (# /% %k - 34 -35E A EZ € )

Floor Plan Level 3

|Grand Ball Room No. 3 |

Assembly Location :
Registration Counter

STUDIO CITY #i & B

A M . MPIEAES D CASIND « TIMES SOUARE MACA) + @
GOLDEN REEL- GRAND BALLROON.JZ L) 4

SIUD GINT EYEN] CERTER B0 BFTRE 1- Fo”ow the Signage tO

'BATMAN DARK FUGHT (12) 4~

Level 3
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