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etler
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| MET Mass | Do Green Energy Efficient Pumps  Workshop
Engineered Buildings Track 2.4
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Construction Potential? Pte Lid]

uthon Green
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oD | Re-inventing [RECLLY wing the Built | Green Mark

| Engaging the Business nvire il Refresher Workshop
Smart Model for
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trom Design,
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Low Carbon Built Environment

Low Carbon I8
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RCx As A Key Strategy For Hong Kong In Meeting The COP21 Target) »

Ir Cary Chan, JP , Executive Director
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il i
o Can get additio nalrr‘rrllr m1|cmu1 managing retro- liing works

Remote management a reality
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Key Motivation: Sick Planet Earth with no Planet B

From Zero to a Hundred... and Back
Whale Life Approaches to Net Zero y e O ey 412.60ppm

Paris COP 21 Imperative s 2°C | |
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(M) #EEFERER - B2 IKITEI(Advancing Net Zero: Galvanizing Global
Action) » Joelle Chen, Regional Head, Asia Pacific , World Green Building
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R ERER G5 > 2IREAIMEBREENHEFITE > SIEFFZhRE
SEPRETHIE - (RIS ER AT S S BITCEIZEUR ~ SRk ~ BEA R

SRothakd

TR~ (R KOS RE R F A R - 7 ERe R BRI = R Ak
8



39% - BEJA(E FHIE(E36% » BRET S AWV 2-5(5 % - HEM ARG F RS EE
g > A 2ABullitt Center Byl » /AR TEAV NSRS RE - R HA 223 - TRHEL
ERIEINE RGO C R iET - BRSO FEME SR SRS SR -

Advancing Net!Zero:
Galvanlsmg Global Action

'a||H£a¢IAE.|L Parlm

~ Anet zero carbon building is
J highly energy efficient wuth all
~ remaining energy from on-site and/or

off-site renewable sources

39% 36%

VALUE OPPORTUNITY OF [§
NET ZERO BUILDINGS
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Pjsmcrms COMMITTING TO NET ZERO CARBON

' 1, pioneering

mayors

are committing
to slash emissions
from buildings to
net zero carbon

“ B oo naes

3.8 WGBCH /3 ZAETRAE B ( R : faBiH Joelle Cheng K i)

ATING IN ADVANCING NETZERO ‘ “— <
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() BEEEJREES:TE (Super Low Energy Programme) » Dr Edward Ang &
Ben Towell , Deputy Director, Senior Manager, Environmental
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- * 124 respondents participated
=i * Good mix of participants

B2% agreed it is imporiant for Singapore to

have PEZE/SLEB policies of initlatives

We have made good progress
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Best-in-class Energy Defined BUILD SLE Journey
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Exemplary SLE Projects BUILD

GM (SLE) Criteria BUILD

Zero Energy (ALL)

A Minimum Green Mark Gokl Award
b E & Energy Comumption”
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Orifuce 100
Matel/ Ratail! Mixed 160

NUS SDEA : Net Zero Ene:

Building |

SMU-X : Net Zero Energy Building

Displacement Confing yatem

() |3, Smart Enengy Mlmumlm

= Full in s bespoke demand o

yatam Basad o occupane -,r 'm q
L d plug o |
P 4. Renewable Energy ) 1. Passive Strategies fiey 3. Ranewsble Rnergy ]
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SUPER LOW ENERGY BUILDINGS
An Existing High rise commaercial bullding = N0 rereresshie snery e 1o ite o i sassriond
test bedding relevant SLE technologies that comatrmnty

would enable similar large commercial . .‘I:mlr-f-l Tha nk YOU

[B3.11 FrinfrEstms EBEAERREEES
(BEAIE : #3§8 E Dr Edward Ang & Ben Towell€r 35 55%8)

(OB EE R E ARG THRIERIREE (SMU’s Journey Towards a

Green Sustainable City Campus) » Prof. Arnoud de Mayer , President
Singapore Management University
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Building info a Sustainable Future..

' sMu

1ol Green Mark Plolinum + On- e Net Tero Inergy building n fhe C

#y Cenire
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(o) BEHR -8 B B B R E Z & (Smart - The New Norm ?
Journey Towards Smart FM Operations) » Jason Foo , Director, Building
Management, jtc

Jason FoolljteflE ZE N aH B EN i E > ISR EREIEE » PSR
PEIIOTHRAGIEA » BRI EERE A E » IEHEAVIOTIREE /574 » FfigH i1y
[ERI 2 o

=L=y catalyse the growth of new industries
» 1 ¥ !
" ;5 and transform existing enterprises

BUILDING IOT MATURITY MODEL INSIGHT DISSEMINATION

Budcing Dwners and Dperatons are moyving towards 3rd Gen maturty, whene real outcomes. Data analybcs enabled msights need to be disseminated across different stakeholders based
are harvested through analylics insights o proactively augment or ransfonm busness on thair rokes and responsibilities for effective consurmption and actions

processes

Porfedio insights (CXO | Exseutives | — i
& Darttsie | Brswsrs leve oan st bercnrairy |
DATA bamed ot K7 S v I
48 | —
# Beat & ort parfrrrng beddngs based o mpacty -
INSIGHTS -

Property Insights (Fi's, DOE"s) |

I ul
CORRECTIONS Brcparty et Irgistrad et b o S -

+ Dwwation reportng for wystam nd msen ~h

SUTCOMES rrbemicn b o e ® ® @
D —— . ® o
Auullmluhul!m ar| ——
4+ s s corma ik ted el pbs me A e g e
N e W ot LT
# Accwns o kg snakiics for pre e post e schoes |

Ppe—_
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(V) RPFZERERESRSR - fFEENOREE - R EERHNES
(Delivering Efficiency, Comfort and Economic Value For ZNE-Targeted
Buildings: The Role of Intelligent Facades and Smart Lighting) » Stephen

Selkowitz, Affiliate, Building Technology and Urban Systems, Lawrence
Berkeley National Laboratory.

SN A o A% 15 B 22 Stephen Selkowitz f 47 A SAE Tie ]
T SRLATTAE A FEHERE - 3145 L AT P RTS8 7468 Duck Curve) Btz
A RS T B AT PR A+ R PR 22 AN TR S B S R A
e+ U D% BB S FLEX L ABATB S B MRS RC T 450 L e ARt » [0
B IR TR SIY LABHE(TEL S » UL & 1 S B A B SR e A T 2
T

GBIC Workshop 2018 New Issues in Renewable Electric Supply

1GBC Singapore, Seplamber 7, 2018 Time of Use, Load Shape is Critical
Delivering Efficiency, Comfort and Economic Value
For ZNE-Targeted Buildings:
The Role of Intelligent Facades and Smart Lighting

Stephen Selkowiz = .. ellemly 0000000 e e
uMaate. Busiding Technology and Urban Systerms “Duck Curve” ———
Lawrence Berkeley National Laboratory

55 8k WIZEIbI GOV \~————\

Source: CAISO

Dynamic Control of Window Solar Gain, Daylight
Balancing Cooling <> Daylighting, View <> Glare

Criteria for Selecting Optimal Facades

Optimized, Flexible control of solar gain, daylight
- Energy/Carbon - Aesthetics - Mechanical Shading
- Grid- Peak, Shape - Security — Interior, exterior, between-glass options
- - Range of dynamic options 5y
- » Fire OFF
Comfort ) + Passive control - glass

= View/Privacy - Acoustics - Photochromic - light sensitive
- Daylight «  Structure Thermochromic - heat sensitive

+ Active control - glass
- Health - Weatherproof - Liquid Crystal
- Recycled Materials - Maintenance Suspended particle display (SPD)

ON

- — Electrochromic
= Affordabil ili
" Durability ~ « Active control preferred; but requires”loT”
"""" 1l sensors, wiring windows for power and control i
T A
Energy/Demand Management with Exploring Intelligent Control Systems:
Active Fagades + Daylighting Controls Optimal performance of dynamic windows requires

full integration with building systems
Typical commercial Demand Reduction

—_—
Automate? Manual?
Duilding surnmer Potential with Controls | Task Dynamic
Ioad profile Requirements O & ' lz‘l.‘nﬂow
> Julives coniral of deylighl,
Electric . U“f Prtad'lnunoo -
Desnand Ushang: 1% L. Reduced Solsr jow, Glare s
) "1 Gain D I mart
ol
Interlor Cenditions Controllers ot e s,
..... |

1

giars, solar gain|
e W
. Commaa :
Lignaing o
Illl.H | Weather . -
1l I Conditions
i t Bullding
Load Shedding/ Enargy Irfermation - Parformance
Demand Limiting Sysem  © (eost, comfort
Si O cpenmbois

gnal
....... A Osersors. moters.

Ighting

[B3.16 e i g s o S F B A R A S A HEBh SRS ELE N
(BRIRIR « A& E Stephen Selkowitz g 3% i)
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Field Validation, Systems Optimization
User Testbeds: Test and Validate Integrated Building
Systems and Occupant Response

LBNL FLEXLAB Singapore SKYLAB

G ont_ec_h !_Jockt_lp i_n FLEXLAB Rotating Testbed

Challenges:
Automated Shading Solutions and Glare

Innovative HVAC Study
Radiant Ceiling Panels + Fans vs. VAV

Thermal Mannequins, computers add office thermal load

[B3. 17 Fris S i E b= oy EFLUXLABRYRT 245 5
(BRIRIR - $a#E 5 Stephen Selkowitz g 3 il )

(JL) E#EmsL

BRERSRE IR RS

v
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