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Night falls at Setia City Mall
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3.2 Million Square Meters of Green Building Space in Asia
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CHINA & DENMARK: National Energy Development
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IPCC says: Green house gas emissions must reduce to by year 2100
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CASE of DENMARK: 50% Energy Savings for Building Stock
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Is Green Expensive?
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Expensive Not to Go Green!

AMAFBA =

”If you’re involved in a new project and
you are not making it as green and low
energy as possible, it will be functionally
obsolete the day it opens and
economically disadvantaged for its
entire lifetime”

" BRAMAEM—FIE | TREEE
R REstMEIER & S{RRERE |, BRAMTTIL
EITHISE—XS , ERUSIIsEERT , H1E
BN EmEREFIE EER,

Mr. Jerry Yudelson (2008)
ESEREE 2N
EEFEENESS

Overdesign of buildings will add unnecessary
initial cost and reduce efficient operations

15 kg too heavy

» Food for 12 days
» Water for 10 days
« Clothing for 8 days

/
©The Star Graphics by FADZUL YUSOF

Cartoon by IEN Consultants / The Star newspaper (2014)
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Expensive Not to Go Green!

AMAFBA =
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CASE of IEN CONSULTANTS:
50% Energy Savings or More for Our Building Projects

IENAISCH - SEiFRAGEFEIR(E50%~80%

MEASURED ENERGY CONSUMPTION
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Annual energy bills show
o 50-80% energy savings
o 3 year pay-back time

IEN Core Values

o Effective design solutions
o Ensure long-term benefit to
client, occupant and environment
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The First Green Certified Shopping Mall in Malaysia

SRAIHE—ERFREIMEN KRR
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Night falls at Setia City EL

INB&FR : Setia City Mall
Sy it 237

REINEFA: 107,000 m? ( {FZE37BRGN )
Eﬂiﬁﬂﬁfﬂ : 72,000 m?
Frll sy 20125678
FEEE . FE. . IR k. ABRER
&2 GBI R4 , Green Mark €%

BEAESUERTLL : 303 kWh/m?/&E |, 1ELLREIZREFT58E30%.

mgreen f \/

9 buildin A
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GBI Green Mark
Silver Gold
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Tenancy Mix

tHPaRK

Type of Tenant

Retail /BE

F&B / Restaurants &%
Cinema Ef%

Bowling

Gym / Fitness Center
Supermarket

Karaoke

Others

TOTAL NLA

1%

Area [mz]
45,000
12,000
4,000
3,000
2,000
2,500
2,500
1,000
72,000

M Retail

M F&B / Restaurants

H Cinema

H Bowling

B Gym / Fitness Center
W Supermarket

W Karaoke

M Others
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Measured Energy Saving Potential
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Energy Comparison- Typical Mall vs Setia City Mall

=] 30% HEFE

Landlord - Small Power
3.9%
HVAC System Energy -
Chiller Plant
27.9%

Tenants - Small Power
14.1%
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Technical Feasibility Analysis for Energy Saving Measures — Based
on Energy Simulations

B ISR D eelaE R AR E 5T It
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39.0%  40.4%

43.6%

47.8% 49.1% 50.8% 51.8%

Energy Consumption Reduction
(% annual reduction)
50%

75%
Lighting Power Density reduction

Warehouse Daylight Harvesting
Variable Air Volume (VAV)
Total Static Pressure reduction
Pump Efficiencies improved
Secondary Variable CWP
Primary Variable CWP

Pump Heads reduced
Chiller COP improved

Base Building
€0, Sensors

100%

Lighting Air Distribution System Chilled Water Plant
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Traditional Cooling Plant Sizing Methodology

{gR.L , REHILMBEENERGE

Define Worst Case Conditions for Internal Load (No. of People, Equipment, Lights)

BFRAFLIR , EXPHAHE (ARYE , QSFHEENER , IRIFIER)

Assume worst case conditions on external conditions (hot sunny day, atmospheric clarity at 1.0)

FRiZEAFIIMNERFRM (RARER , KKEBPEHL.0)

Estimate Peak Cooling Load over 1 typical year

BF—AHBIF , ARIEERRA

Allow Safety Factor (ranging from 10% to 15%) on top of Peak Cooling Load

FIEHERRIAL | 8P H2FEE (10% E15% )

Select Cooling Plant configuration based on Peak Cooling Load + Safety Factor

I EERBFRENIEHERTER 2R

Allow additional at least 1 spare chiller + pump + cooling tower as backup to cater for breakdowns

ARIREENHE , ZEED—EFHRM+KR+QEE
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Cooling Plant Desighn— Common “Rule of Thumb”
—RRIERT |, BILINBRINERIETE “E8EN"
HAIZSIESRAMAEIRIR: 220-252 W/m2 ( KBUEL7 )

FEINEFR107,074 m2, EHEPZEERLH70%

FHE(E L AT 4700 RT - 5400 RT (16530 kWc — 18992 kWc)

AIn BB USSR
F4SH1: 48 x 1000 RT K SELNEH
IINSH: 28 x 500 RT 7KEEINESH,

HLHEREA: 5000 RT
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IEN Proposed Cooling Plant Sizing Methodology

IEN3EFRVIRES A ZNIEERANTGE

1. Define Internal Load (No. of People, Equipment, Lights) based on data collected from similar projects

BFRZFRINBREIRE | EXPERTE ( ARESE | REHELER , BRIFIIER )

2. Utilize weather data based on TRY (Test Reference Year)

FIREFTRY ( S5F ) HKKEE

3. Estimate Peak Cooling Load based on TRY

EFTRY , (EIEERE

4. Review Frequency of Load Occurrence and Risk Acceptability Assessment with Owner

SlkE—i , iHMEGRTHIASTERS KIS AESZE

5. Select Cooling Plant configuration based on acceptable risk level

EFalESAINEKE , RERSHBZES

6. Repeat steps 1 -5 when Lighting Design & External Envelope material selection has been confirmed

E8LIE1ES58 , SIRIPRRZITSINEIPEBEMFEEIFRIRER

@
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Hrs

Cooling Load Profile — Energy Simulation Model

REFEIRITN 2 QRWH |, 0.1%AHES
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Frequency distribution: : hours in period Sun 01/Jan to Sun 31/Dec

0.1%RNiFEER
14,500 kWcl A ERIGTRITE
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‘ApHVAC chilled water loop load’ ranges (kW)

B 2014 _0331 bei calculation_ashrae_peopleload.aps
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Recommended Cooling Plant Capacity

HEEFRIHLSTBEIIR
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Measured Cooling Load Profile Almost Identical to Energy Model

LML AR ESHGHEIRLIERIS
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— ApHVAC chilled water loop load: (2014 0331 bei calculation_ashrae_peopleload.aps)
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Chart 1a : Weekday Cooling Load Profile Line Diagram

PR 24/ 1S ey - BT SCIBERE

——sat 18 Jan
——sun 19-Jan
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Chart 1b : Weekend Cooling Load Profile
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Utility Energy Bill vs. Energy Modeling

EREM RN E S REFIRIUGERLE

3500

3000

\/\./‘\./—W

2500

2000

——IES
1500 Actual TNB

kWH

1000

500

Jan 01- Feb 01- Mar 01- Apr 01- May 01- Jun 01- Jul01- Aug01- Sep 01- Oct 01- Nov 01- Dec01-
31 28 31 30 31 30 31 31 30 31 30 31

ITEIN CONSULTANTS

n



Measured Peak Cooling Load Profile (Weekday vs. Weekend)

LNEERFE SR AT

IMBIEA , —&1000RT + 15500RTRYHSH ,
NVENFSBEFNG |, k& R/AES SRR
F&iIE6007 AR ! aJLUEIRIRHS—/ Setia
City Mallf§ B E=iRiE1T !

SCM Ave Weekday vs Ave Weekend Cooling Load
Peak Load : 2,930RT

Average Daytime Load: 2,550RT

0.00 1.00 2,00 3.00 400 5.00 6.00 7.00 8.00 9.00 10.0011.0012.0013.0014.0015.0016.0017.0018.0019.0020.0021.0022.0023.00
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Chart 1c : Comparison Ave Weekday vs Ave Weekend Cooling Load Profile
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IEN Proposed Cooling Plant Sizing
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IEN Proposed Cooling Plant Sizing

IEN3EFFRYH) IR AL E

AR 100/ NS RTAFERA LGRS
&1HIEE ST = 13500 kWc (3800RT)

ENAIEILMBEER
* 48 x 800 RT et

« 28 x 500 RT /)\EEH
o HSHBESEE] = 4200 RT

MBE1E(L (Risk Assessment)

1. HIRHBE AT LAR EFRRIEE S tafars ?
aJlA

2. NR—EXRESHBIEENT , FWEEZK?
OBE—&Fh , ¥25RSREATF3400RT (IMF10%BITHEN: ) AIRHE |
BRI 1E2E

2. W TIXFXEKF |, BIFTESDIRE ?
15BE(K800 RTAVZRINEE |, HIFLI208 ARH !
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Efficiency (COP)

Dual Penalties of Over Sized Chiller Plants

wliULEISIT R KRN EES]

BREE{TER :
SEZ180F ARM

RSRIRE
£3205 AR

10%:

0%

KIES EiRLT

0%

Chiller Performance @ 87F or 85F Fixed CDW Temp

G N=

Prant

SR

LB

’*"ﬁgh

1

e

L

TRt
G
Frant L

i Hitachil Inverter Centrifugal (ED0AT)
[44-B5F)

i Hitachil C2rtr fugal |S00RT]
(44-B5F)

=i=—3mardt Inverter Cantrifugsl |S00RT]
[HIF-BTF)

e C@rrier Cerrr fugal (GO0AT)
[44-87)

e Crrier W30 | SOOET)
[44-85)

== YORK VIO (e00RT|
(4a-87]

== Y0RK |GO0RT|
(449-87)

Il EIN %CONSULTANTS



Tenants Energy Use & Green Lease

HPRefEEH SZEHRE

Energy Verification Report for Setia City Mall Ten Months Upon Completion | 2013

SCM ENERGY USE PROPORTION (APR 2013)

Carpark

FCU fans 3%
0%

S5 BRFE P P ARV EE
imiRFe— ESRRITE

Chart 1 : Energy Proportion for SCM Month of April 2013
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Tenants Energy Use & Green Lease
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Tenants Energy Use & Green Lease

HP R SR els
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for SETIA CITY MALL (based on Aug 2012 consumption)
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Tenants Energy Use & Green Lease

HPRefEEH SZEHRE

Retailer: Origins
Type: Cosmetics / Apotechary

Lighting: Halogen Downlights and Spotlights
Electrical Equip: 1 PC for Point of Sale (POS) System

Average Power Density: 100W/m2
Estimated Electricity Cost per 100m’; RM16,600per annum*

*Based on 13hrs per day, 365days per year, RM0.35/kWH

100 W/m?

Retailer: Machines
Type: Apple Computers and Accessories

Lighting: LED Downlights and Spotlights
Electrical Equip: >10 computers

Average Power Density: 27W/m2
Estimated Electricity Cost per 100m’: RM4,500per annum*

*Based on 13hrs per day, 365days per year, RM0.35/kWH

27 W/m?2
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The First Green IKEA Mall in Malaysia
IKEA KL2 ERZE

IRE&HR : IKEA KL2 GBI
FERKA : EEm (IKEA) Gold

MEESRETL: 41,000 m2 ( EEIZRRSN)

A HFEMEFR : 35,000 m?

Frll a4y 2015898

FERE . CHAREET &7

REER: GBI £4% , LEED £ @
n

ITEIN CONSULTANTS



Cooling Load Profile- Based on Energy Simulation

B iSRRI QR R

Peak Cooling - 4,098kWc

I T

Sys load (kW)

Nar Apr May Jun Jul Aug
Date: Sun (Midan to Sun 31/0ec

ApHVAC dhillersload: (ikea comfort_coilsaps)



Cooling Load AC Hours Distribution- Based on Energy Simulation

B FiiSaefRNNSRL AR NNE S h

‘Overdesign of buildings will add unnecessary
initial cost and reduce efficient operati

Number of AC Hours at Each Cooling Load Range
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Cooling Load [kWwc]
Figure 4,2 Chart showing the number of AC hours per year the store Total Cooling Demand will be between the specified range
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Proposed Chiller Plant Configuration

IEN3EFFRYH) LB A
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1,200RT
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much Safety Factor)
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Lessons Learned
FIRNEZEE DS

1. EAZHIEYT  NERFEEFEIEEITEE , XEEATE
MNBEEE TR ENBEHRIMGIRIT HR, XEGERERT
FERTASINEER | REBRKEIKENREARIIER , HIa0E.
— LR IR AI ST IE(EL S (137 W/m2) (A%< taf (254
W/m2) B9—= |

2. BeREIETHENR=ERENERE , FFISREGE , FHAHVAC
RpEE | AN SRR THEIRE , IARSISRAS
BEAEIRIL , L R ERtiAE S A S RARE—SFRIlEE , N
MESAAHBEREHASHRRFRFEEA/N , NTIEER
TEAREVRBZSEITER.

777777

: 3. HIRYBRIEEEEAZXNNETIEERE , AFEENE &
ISRt B E S ERRTREE,

ENEEE=2 4. SR SRERE IR LA B A B 7 I El i< 1 5 i B R RiE 20 %
RS + | ggr:éMﬁﬁ%@aﬁ?ﬁ%@@ﬁﬂ’ﬂﬁ@i&%ﬁﬂi | HIEME . "FEE
| T T =!°

5. EHEERIZ , S0%LA LRIZREEFESERENITAIMREX , I
SNARBA. =WRum. DRIRE BT, EERVK, Tk, B
F, NZBYRDWIBEBHESKMITY  ZMEmHERE5%6
HHE | FFEAIIAYEEREKT.
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CONCLUDING REMARK
LS

Plug the holes Don’t overdesign

1% Faeg ﬁﬁﬂ AEZE R

erdesign of buildings will add unnecessary
intNal cost and reduce efficient operations
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©The Star Graphics by FADZUL YUS:

BREBADGEMGET | TEIRESEITAS

Request for Energy Optimization
- and save money!
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5 i !

THANK YOU!

REENR R | (S EEHETRE M REE.

FEEFNED | TRSHRRITREE | ArsshEmtl | XigsemEmL

Green Building Consultancy | Energy & Environment Design Retrofit |
Sustainable Urban Planning | District Energy Planning

Gregers Reimann,
Managing Director
M +60 122755630
\gregers@ien-consultants.com 1)

Sun Hansong
Director, China
M +86 15210220818

Q\ansong@ien-consultants.com)

Kevin Sullivan

Director, Singapore

M +65 92710067
kevin@ien-consultants.com
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