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REVISITING THE ETTV EQUATION
U-value frame

* I Overall U-
value

U-value glazing Fenestration features

(Thermal breaks)

ﬁTI:WWR}(Uf} = L1 year Quindow conduction

total number of aperating hours x 4

——> Thermal Breaks
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Project 3

Automated Sz sl Electro-
. & EC Motor .
Blinds ECU chromic

Project 1

LED c/w Dali
& daylight

Project 2 Project 4 Project 5

Integrated
project 1to 4

July 2016 to FEB 2018
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Mar to May 2018 Jun to Aug 2018 Sep to Oct 2018 Nov to Dec 2018

Invisible PV Facade Daylighting study in Cool Singapore: Study
Singapare of cool materials
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From Clear __To Dark And In-Between

| Seamlessly

Natural clear state Blocks up to 99.9% total Uniform switching Full switching under 3
allows over 66% light transmitted light with a makes intermediate tints minutes provides energy
transmission dark neutral grey state useable and offer a high efficiency and near-privacy.
Color Rendering Index > 90 Visible transitioning within
20 seconds

Bl 12 ~ Skylab B % 4 & gt 3§ (Chong, 2018)
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Global leader in green buildings
with special expertise in tropics and sub-tropics

&

Bl 13 -~ #74cH 4 d %12 = & % (Chong, 2018)

B 14~ 7408 BCA %2 4 (Chong, 2018)

RESEARCH AND
INNOVATION ON

GREEN BUTLDINGS

Zero Energy - Med Rise (7-Storey)
+ EEl < 80 kWh/m¥yr (Air-conditioned Area)
+ EEl £ 30 kWh/m?/yr (Non Air-conditioned Area)

Super Low Energy-High Rise

(16-storey)

|y S * 2 45% energy savings (Based on GM 2015
ity . Energy Modelling Guidelines)
.+ EEI <100 kWh/m2lyr



ZEB ENHANCEMENT
Going Beyond Zero To complete in 2018
Hybrid Cooling KPIs
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User Interface EEI il
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R Surplus
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NUS School of Design and Environment
ZERO ENERGY — MID RISE

Credit: Stephen Sanjaya_Bayu Kusuma Adi_University of Gadjah Mada_indonesia

Super Low-Energy High-Rise
Building (SLEB)

B 16 ~ #74c3 ¥ B K 2 (Zero Energy, Super Low Energy).% & # (Chong, 2018)
Aricd e iAE N E R A FHA TR A kg BARE E AN (1)4
g fr ke 253K 3+ (Design for manufacturing and assemble, DIMA) ~ (3) %
Zi(Intergrated digital delivery, IDD) (8] 17) - DIMA &3+ ~ 5545~ &2
ﬁi—%ﬂ/'ﬁﬁi(gl 18)’%‘}:‘?2}'\" glziﬁ';lkﬂ’ I be 32 _‘};L’l 1T % As



Bp o AN, At FEIEAS Y (B 19) doif @& A3
(PPVC)» L 1 fup WiFfrie x 3D A et » L ¥ g A1 p > N L
P eruE P R EREL Y 0 AT B IORPP 1R 1 2020 £ 7 i & 40 % A1 A2
* DIMA $tit o IDD £ 4p i 24 g e s pefodfa L300 @ * 2 A F A
3D HeimHsAA L o REAEDERE { ??@%— P FIRBFEIT &4
I ARPER IR SR .

Green Buildings Design for Integrated Digital

Manufacturing Delivery (1DD)
and Assembly

(DFMA)

Prefabrication

Smart
Green



1. Increase adoption to 40% to improve productivity by 2020
2. Price competifive for sustained adoption

Camponatis Continuum of Prefabrication & DfMA & ~Infegraled AsseiiS
ame-Changing Improvemen|

Desired outcomes:

Incremental Improvement...
Prefab components Advanced Prefab Systems Integrated Sub-assemblies Fully-integrated Integrated Assi

Structural stnl ! Mass !nginnrnd Timber
Advanced Precast [ Hybrid

Prefabricated Prafinished m
Velumetric Conshruction (PPYC)
A, elfiefe.

Structural

35% Manpower Savings [Project Level]

I
S
T
o
On-site Dry Applied
< Finishes 70%
— e Manpower Savings [Trade level]
o —— —
w
: | O > Tl
Flexible Water Pipe/ Prel'ah Cellng Mouulej Prefab Module with Platform/ PPVC
Sprinkler Dropper Prefab Plant Catwalk
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