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THE ZERO ENERGY BUILDING (ZEB) GUIDE

PART 1 : GENERAL GUIDE ON ZERO PART 2 : TECHNICAL REFERENCE
ENERGY BUILDING (ZEB)

* Basically will be in form of general guide. * ISO ZEB Standard.

« About ZEB (international & local development). * EE and RE design strategies.

* Rational of ZEB development for Building * Understanding the MS1525 : The building
Sector. energy code.

 New definition of ZEB family & Standard * Establish baseline and target (with
Methodology. examples).

* Past & current ZEB project in Malaysia (and * EE & RE features & technologies.
examples). * Examples of ZEB performance analysis.

» ZEB implementation concept based on past and
current local EE and RE in building projects (for
new building & existing building).

* Defining the baseline and target. £

* ZEB Performance Assessment & Certification /<,
(with examples). N




ADVANCE
SUSTAINABLE ENERGY
LOW CARBON
BUILDING INITIATIVES.

ZEB IS DIFFERENT
PERFORMANCE THAN
THE CONVENTIONAL

GREEN BUILDING

ZERO ENERGY

TOWARDS ACHIEVING BUILDING NEW INTERNATIONAL
100% RE MIX POWER STANDARD OF ZEB

SUPPLY TO THE (ZEB) METHODOLOGY BY

BUILDINGS ISO/TC 205
(Sustainable Energy
Low Carbon
Building)

GLOBAL RACE,
TARGET TO SUPPORT
LOW CARBON /
CARBON NEUTRAL
DEVELOPMENT

OFFER THE HIGHEST
OPPORTUNITY REDUCE
CARBON FOR
BUILDING SECTOR

VOLUNTARY INITIATIVE
AVAILABLE IN
MALAYSIA

* a compilation of experience and the
continuity of past KeTSA’s/agencies on EE in
building design projects (The LEO, GEO &
Diamond Building).
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7 SUPPORTING THE CURRENT POLICIES
o,mﬁ\é"
40% RE
TARGET BY
2035
45% GHG
INTENSITY
REDUCTION
BY 2030
TOWARDS
ACHIEVING
CARBON
NEUTRAL 2050

Sustainable Energy Low Carbon Building & Zero Energy Building
provide support to current government policies.




DEFINITION OF ZEB

ZEB METHODOLOGY STANDARD BY THE ISO TC 205 WG

Definition of ZEB

The concept of ZEB has been expanded to the “ZEB Series” which can be aimed for according to actual for conditions.
The first step is to aim for super-low energy buildings which are defined as “ZEB Ready”, and then aim for “Nearly ZEB” and above

50% or more energy saving 7 5% or more net energy saving 1 00% or more net energy saving

ZEB Ready Nearly ZEB ZEB

Improved equipment
and system efficiency

Natural ventilation

EE m@E

ZERO ENERGY BUILDINGS (ZEB) SERIES

(Malaysia adopted the Japanese definition on ZEB with minor changes to suit local scenario)
initiative by SEDA Malaysia, collaboration with JASE-W Japan



2)

3)

4)

5)

6)

ADOPT THE STANDARDISATION OF ZEB
METHODOLOGY (ISO TC 205 WG)

At Planning Stage:

- Have clear ‘policy’ or ‘need statement’ to achieve ZEB.

* Step-by-step (Ready to go ZEB, Nearly ZEB & Net ZEB).
At Design Stage:

- To select proper strategy to achieve ZEB.

- Translate design to specifications : Design, materials, equipment certified by local / international standard.
At Construction stage:

- According to specification. Six Core Elements
- To install the right selected materials / equipment. . .

At Commissioning stage: fOr Sta nda rd ISatlon
- Commissioning according to performance requirement. (ISO)

At Monitoring & Verifications stage:
- To inspect the actual energy consumption.
- To inspect the actual and compare to design energy consumption target.
At Reporting stage:
- To analyse the actual and design target energy system performance report, by simulation, etc.
* To report the actual performance and ZEB achievement.



PAST INTEGRATED EE BUILDING DESIGN PROJECT
(ZERO ENERGY BUILDING IN MALAYSIA)

2007 2004 2010 2011

=i A BAN\ ‘AR 7/ ) ESB - PANASONIC GREEN WAREHOUSE
ST ZERO ENERGY B B_ DINGS (ZEB) SN
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Pusat Tenaga Malaysia, Bangi

b e mmmnnuugﬁ
LOW ENERGY OFFCE (LEC) BULDING > = ‘

Kementerian Tenaga,
Teknologl Hijau dan Air,

- Net BEI = 15.6kWh/m2/year (more than 70% reduce)
- 384.2 TonCO2/year
- SME Green Award 2012
- ASEAN Energy Award : 2012 :
15t Runner-up Tropical Buildings

Malaysia.ws 30sen | | Malaysiaxes 50sen | | Malaysiazw — RM]

BEI = 65 Net BEI = 114 (59% reduce) BEI = 85

Net BEI = 30 (86% reduce) 1,490 TonCO2/year Net BEI = 63 (70% reduce)

65 TonCO2/year GBI : Silver (2011) 637 TonCO2/year

GBI : Certified (2009) ASEAN Energy Award : 2006 GBI & GreenMark : Platinum (2011)

ASEAN EA : 2009/2010/2011 ASEAN EA: 2012



OTHER TYPE OF BUILDINGS
(ZERO ENERGY BUILDING IN MALAYSIA)

2007 & 2017 UniKL-BMI Living 2023 (NEW)
LOW CARBON HOUSE P14 @ PUTRAJAYA Lab SEDA RE Training Partner

(A Net Zero Energy Home)

A Positive Zero Energy
= ’ ik Building (Net ZEB Category)
EE (61.4%) + RE (38.6%) EE (51.3%) + RE (101.75%)
=100% reduction =153% reduction

Net BEI = 0 kWh/m2/year Net BEI = 0 kWh/m2/year



Implementation Concept of Zero Energy Building
(ZEB)

. . ZERO ENERGY
Decision to go ZEB BUILDING (ZEB)
|
[
NEW BUILDING

I

I I

Establish Baseline & Target

Energy consumption NeIRllaneene
- The Target must be at lease 50% Per minimum MS1525 consumption of
lower than the Baseline targeted design after Energy Auditing.

Total Energy Reduction (NET)
(EE measures must contribute minimum % %
50% reduction from the Baseline Energy)

Category of ZEB ZEB Ready ZEB Ready
- Assess using the Sustainable Energy Low nZEB nZEB
Carbon Building Assessment GreenPASS S

EXISTING BUILDING
I
|

Category of Building?

Baseline

Energy Consumption
before EE initiatives.

Targeted new & lower
energy consumption

NZEB




Implementation Concept of Zero Energy Building

(ZEB)
Solar panel FOR NEW
\ Shlag'lczéalventilation BUILDING

Building Envelope
Insulation
Building orientation
Daylighting

e Material used

FINAL OUTCOME
PASSIVE DESIGN ACTIVE DESIGN

FEATURES FEATURES (ENERGY
REDUCTION)

Only assess the final outcome,
the % of energy reduction

Lighting system
* Airconditioning

e Chillers

* Pumps & Fans

e Elevators

* Equipments & Plug loads

* Appliances.

* Building Energy Management System

;,‘ performance assessment system
SUSTAINABLE ENERGY LOW CARBON BUILDING ASSESSMENT



Implementation Concept of Zero Energy Building
(ZEB)

EXAMPLE
Energy Consumption (MWh/year) FOR NEW BUILDING
250 I 110 %
. E Effici
500 — nergy Efficiency -
150 energy M Plugged equipment %0 -
savings | ' . é
100 M Lighting 2
70 §
50
M Heat rejection (fans & pumps) 6o
0
M Chilled water (pumps) 50 o
-50
40
100 L v M Conditioning fans 2
Ener _ o
SO‘Ver'ticaI (Value) Axis Plng: +108% u Chll Iers 20 ‘\é < ,3’
) 10 & c_,f"
00— 1M A Solar PV yield &
-250 103 90 80 70 60 _%“Eher:;mdm;: = Enezrgv Em:ITC:HSM%:J %

Building code MS1525  UniKL Sustainable
compliant building Energy Living Lab

Net Zero Energy
(BEI 91) (BEI 49)

(153% reduction):
e Reduction by EE = 51.3%.
e Reduction by RE = 101.73%




Implementation Concept of Zero Energy Building
(ZEB)

FOR EXISTING
Monitoring & reporting BUILDING

Training & Capacity building

* Retrofitting

Energy Auditing

Energy Management
Operation & Maintenance

Solar panel
Shading

Natural ventilation
Building Envelope
Insulation
Building orientation
Daylighting
Material used

|

FINAL OUTCOME I

RETROFITTING & FINE TUNING I

(ENERGY REDUCTION) :

1 |

. |

el X I Only assess the final outcome, I

Airlcgc>n<|jri]’§osl\1/isngm : the % of energy reduction |

hillers | :

Pumps & Fans |
Elevators L o o o o o o MPASS
Equipments & Plug loads S e ot et o e o se=enaeay
Appliances.

Building Energy Management System



Affordable Way to Achieve Zero Energy Building
(ZEB) For Existing Building

PERFORMANCE
(Degree of Energy Reduction, %)

100% Net ZEB

80% Near ZEB
70% ..
For Existing
ZEB Ready 10
Buildings
Motivation through Facilitation &
GreenPASS Certification
TIME

STEP-BY-STEP APPROACH



Affordable Way to Achieve Zero Energy Building
(ZEB) For Existing Building

ZEB = (EE + RE) X Sustainable Practices TOWARDS
ZERO ENERGY

NO CAPEX via Solar PV
Leasing / SARE

For Existing
Buildings

NO CAPEX via Energy
Performance
Contracting (EPC)

Energy Conservation

SUSTAINABLE ENERGY PYRAMID !!
BASIC PRINCIPAL FOR SUSTAINABLE ENERGY & LOW CARBON PROGRAM



SUMMARY / MAPPING OF GREEN BUILDING / LOW CARBON BUILDING / ZEB

GOV. POLICY
(Metric = GHG/Carbon)

GOV. POLICY TARGET = REDUCE CARBON /GHG INTENSITY 45% .

GREEN BUILDING (GB) SUSTAINABLE ENERGY LOW CARBON BUILDING (LCB)

q
METRIC = DEGREE METRIC: | I METRIC: | |
OF ‘GREEN | Based on Number of Points Collected ] Based on % of Energy reduction I
SUSTAINABILITY’ I (-~ % Operational carbon reduction) :
Conventional Green Low Carbon Green Building | Zero Energy Building (ZEB) I
Building : - MyCREST (CIDB) I o Ready for ZEB / nZEB / NZE 1
o Penarafan Hijau (PH-JKR). [ o BYSEDA £« — <1
o Green Building Index (GBI) A L______ _ (V. IS @._‘
SUSTAINABLE o GreenRE (REHDA) = ‘ g%
BUILDING TOOLS o Melaka Green Seal (Melaka) e Upgrade to Or Upgrade ==
o GreenMARK (BCA - Singapore) o GE to ZEB S5
o LEED (USGBC - US) = Energy Efficient Low Carbon Building (BASIC) = §
o CASBEE - ISKANDAR Upgrade to - % E ‘E
i T e S e /\ GB Low Carbon Building Assessment by SEDA & |~
assing points (45% - / S > O
50% (GreenPASS) <
) &
GB Project K]
(72]

EE Buildi Initiative start with 1%
uilding
Owner ready [ -TRTEY reduction

but NO / Less budget

MyCREST

OPTIONS?

Normal Buildings

Source : Sustainable Low Carbon Building Guide by SEDA Malaysia



ASSESSMENT TOOL SUITABLE
FOR ZERO ENERGY BUILDING (ZEB) IN MALAYSIA

SUSTAINABLE
LOW CARBON &
BUILDING ASSESSMENT

‘ (Under the Low Carbon Building Facilitation Program)

i ——————— -

SUSTAINABLE ENERGY LOW CARBON BUILDING ASSESSMENT

~ampile of CO, Reduction
ror LEO Building:

Carbon Reduction in Existing Building: Sample of Carbon Common Metric
in Putrajaya:

J

56°%
reduction

ANMNUAL SAVING

MEASURES Eloctrical i 1
Carbon Emisslon Intensity
of Building Typologies (NFA) /

Posent 3l GroenPASS (0
Carton) Asses

perason;
Sment W W > w»

No Cost Measures

- L
Doiamping ciica Sghiig e o) | . Sz s==xvEE s
> . 3 . . < o B OB an
Low Cost Measures 3 IO E ; E g ; 7‘__: % é g % g 2
- 4 E £ES = -
Use timer controfder for lamp erabie 637,760 | 160,935.8% < e B ‘; s “ 3 e '; g E-‘S T ulm B
and operate lo vantlaton 2 8 &9 2 < T
TR 2 woaf ' 7 ' S *
(Use of daylight in warebous= 18,943 4.666.65 ) < T o ’
( Replace normal EXIT sigoage %o LED 2208 516.67) E casct| pR | ' ' ' :
] - -
AABENRSS CATRAGNS 703.931 £ 2 . : "‘"?""' ‘:' " '
High Cosl Measuras Actzal Cost § aade] TR ' [ ' ' :
Replace the Metal Halide “"";‘;:m \ 857,012 5 wo |- ' :§ : '
2 : 1 ' |
Emps 0 TSHO amps R I € sl - : 1
( Lighting zoning sge584 | 116,668.66 ) g o

C TOTAL 2,882,914 | esasors7 ) | Yoar: 2070

Powrtiadl GreenFPASS |Dpetasoral
D39} AssssuTent PO W

www.seda.gov.my/greenpass



http://www.seda.gov.my/greenpass

SUSTAINABLE ENERGY LOW CARBON BUILDING ASSESSMENT GREENPASS BY SEDA
* Adopted the CIDB’s Construction Industry Standard (CIS-20:2012) — GreenPASS Operation
STANDARD —

INDUSTRI
PEMBINAAN

performmance assessment systerm

SUSTAINABLE ENERGY LOW CARBON BUILDING ASSESSMENT

TOWARDS ZERO ENERGY

Level of Achievement Assessment Scheme D
) ZEB Certification
C15120:2021 for buildings .
e % Energy reduction (diamond) Scheme

S llrenvousaserae o U ( 100% or more , Net ZEB (NZEB) \
— I

Descriptors: carbon based pedformance assessment sysiem, (sile, energy, [EQ, waste, wale(),

= el ime: I >70 to < 100 Near ZEB (nZEB) |
1
ZEB Read
ENERGY EFFICIENCY Ak A S I
230to< 50
. 210to<30
Energy Conservation

* Note : Aligning to ISO & :f’"“\D

| ZEB = (EE + RE) X Sustainable Practices LI ey




Itis hereby awarded to
UNIVERSITI TEKNIKAL MALAYSIA MELAKA
Fakulti Teknologi Maklumat dan Komunikasi
UTeM

Melaka

DIAMOND RATING:

\AAA4

ZERO ENERGY BUILDING Successfully achieved emission reduction of
(Ready for ZEB Category) 50.31%

kB i -\‘; “0 kw‘b/ 2 year Equivalent to

Based on Net Floor Area :

Asistsmt iR 414 27 tonne CO:/ year

2,037,854.00 kWh / year ff &

Basebneyear: 2015 Reportingyear 2018 (absolute reduction)
Assessment boundary: Operational Energy based on Comman Carbon Metric

EXAMPLE:

LOW CARBON BUILDINGS ASSESSMENT

I :1 GREENPASS OPERATION

Itis hereby awarded to
KOMPLEKS SUKAN ASTAKA
Petaling Jaya

DIAMOND RATING:

Successfully achieved emission reduction of

ZEFRO ENERGY BUILDING 59.58%
(Ready for ZEB Category) Equivalent to
38.23 tonne CO,/year

55, 084 kWh/ year

lehmye 2016 Reporting year : 2019 (absolute reduction)

Common Carbon Metic & GreenPASS assessment method

(Dato' Hamzg
Chief y
Sustainable Energy

Existing building

PILOT ASSESSMENT & CERTIFICATION (VOLUNTARY) USING GREENPASS

TAINABLE ENERGY
BUILDINGS ASSESSMENT

GREENPASS OPERATION

[ PROVISIONAL ]

It is hereby awarded to
UNIKL - BMI SUSTAINABLE LIVING LAB
Gombak, Selangor

DIAMOND RATING:

\AAALAS

ZERO E! \‘l\ RGY l(%)l)‘ll DING Successfully achieved emission reduction of
et Z

153 %
NET BEI TARGET : 0 szVhImzlyear Equivalent to
BEITARGET : 44,5 kWh/m? [year
Based on Net Floor Area: 2,375.8 m* 230.1 tonne CO2/ year
331,516 kWh / year
Baseline Energy : 216,785 kWhiyoar With surphus energy generation = 114,760.20 k¥Whyear
Energy reduction by EE : 51.3% Assessment boundary: Operatonal Eneegy (Electrical Energy only) based

Energy generation by RE : 101.75% on Common Carbon Metric & GreenPASS Operalion assessment method

(Dato' Ha Xru i in Hussin)

Chief- ,{ Officer
Ener: Authority
(SE! laysia

il
{
i

|

j‘ |

New building
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performance assessment systerm

SUSTAINABLE ENERGY LOW CARBON BUILDING ASSESSMENT

READY ASSESSMENT TOOL
for ZEB / LCB by SEDA
adopted CIDB’s CIS20:2012
- GreenPASS (Operation)

Existing professional NGOs
& experts in Malaysia
(government & private)

INCENTIVES:
Current incentives on
sustainable energy &

financial facilities (EPC)

NET ENERGY METERING
(NEM) Program by SEDA :
To off-set further balance

of energy needed by RE.

CURRENT ECO SYSTEM TO SUPPORT
ZERO ENERGY BUILDING (ZEB)

Low Carbon Cities STANDARDS on Sustainable

Framework (LCCF) Energy:
: Low Carbon MS1525, MS2680, MS1837,
Building 1ISO15001 / AEMAS

Supporting ZEB program
in Malaysia

SEDA’s Low Carbon Building
/ ZEB Facilitation Program:
PBTs, Gov Agencies &
Private

Existing Sustainable Energy
Service Provider

(ESCOs & Solar PV /
thermal Service Provider)

Guidelines & References
Cases

Energy Efficient products
ready in Malaysia (ST
MEPS)

EE & RE Trainings &
Capacity Building Program
by agencies / private.

R & D Experts for local
universities on Sustainable
Energy

Affordable Online Energy
Monitoring System ( by
SEDA, etc)



Thank you for your attention

FACILITATION ON LOW CARBON BUILDING /ZEB PROGRAM?
Call / text +6019 2829102 / +603 88705800 .

www.seda.gov.my/ZEB

SEDA Malaysia,
Galeria PjH, Level 9
Jalan P4W, Persiaran Perdana,
Presint 4, 62100 Putrajaya, Malaysia.



http://www.seda.gov.my/ZEB

