Energy Efficient
Building

£ €. %
~ RS .

»
*

Tan Chin Hong
Green Building Consultant, IEN Consultants
Energy Efficiency and Green Building Consultancy
www.ien.com.my
Malaysia | China



We are a Green Building Consultancy

% 15 year track record in Malaysia
with European roots

¢ Portfolio of 3.2 million square
meters of green building space

i) I @

+ Building consultancy services:
a) Energy efficiency consultancy

b) Daylighting design consultancy

c) Green building certification (GBI, LEED,
BREEAM, Green Mark)

d) Masterplanning

EDUCATIONAL FACTORIES & R&D

HEALTHCARE &
BIOTECH OFFICE RETROFITS

www.ien.com.my
Twitter: ®@ienconsultants
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ENERGY EFFICIENCY

Denmark’s experience
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ENERGY EFFICIENCY

Denmark’s experience
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ENERGY EFFICIENCY A

Three Fundamental Observations
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PWD /BSEEP in collaboration
with the United Nations
Development Program
(UNDP) has been promoting
energy efficiency in buildings
in support of the United
Nations Sustainable
Development Goals (SDG).

17 goals to Transform
the World
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Funding for SDG Programmes and Projects:
Through the existing development mechanisms

(5-year Malaysia Plans)

ELEVENTH MALAYSIA PLAN

2016-2020 é 8 6 é
i

ANCHORING GROWTH ON PEOPLE

/ : : 600D HEALTH QUALITY + AR ) DECENT WORK AND
Priority SDGs AND WELL BEING EDUCATION CLEAN EREREY. ECONOMIC GROWTH

1 4 LiFE PEACE, JUSTICE
BELOW WATER AND STRONG
INSTITUTIONS

Funds are channelled through the programmes and projects under the 11MP strategic
thrusts that fit the SDG goals

Economic Planning Unit
=5 Prime Minister’s Department
EFPL) www.epu.gov.my




MALAYSIA: Energy Efficiency has a good Economic Internal

of Return
(Input to 9th Malaysian Plan by Danida, 2005)

2.1 Electricity and fuel savings in manufacturing (mainly cement, food, iron&steel, rubber, wood)

100% or above ‘/A/Z.Z Biomass boilers in manufacturing (Coal Substitution w/PKS)

o 3L Electricity savings in new and existing residential buildings (30%/15% electricity savings)
00% 4 0

90% - \ Energy Efficiency in

Residential Buildings

Danida input to SMP

15 January 2005

2.1 LPG savings in manufacturing (mainly cement, food, iron&steel, rubber, wood)

80%
/ 2.4 NG-fired CHP in machinery (replacing 10% of process heat)

70% 1 / 5.1 Corfiring of coal and PKS Energy Efficien cy in
60% | / 2.4 NG-fired CHP in paper (replacing 10% of process heat) Commercial Buildin gs
T 2.2 Biomass boilers in manufacturing (Coal Substitution w/PKS)

50% - /
2.4 Biomass-fired CHP Large-Scale
/ 3.1 Electricity savings in new and existing commercial buildings (30%/15% electricity savings)

/

40% -

30% +
2.5 Solar dryer in manufacturing, 4.1, 4.2 waste-to-energy (w/CDM)

Typical EIRR for Selected Technology Option

20% - :// 2.4 NG-fired CHP in rubber/food (replacing 10% of process heat)
Lo T Everything above this 10% line is a good investment 2.4 NG-fired CHP in iron&steel/non-metallic/textile (10%) (replacing 10% of process heat)
P I R S VAP R
1.2 NGV in transportation (20% of gasoline)
/ P 1.1 Palm-diesel in transportation (B20)
0% T T / Al K / T
2.1 NG savings in manufacturing (mainly cement, food, iron&steel, rubber, wood) / b !
-10% - 2.4 NG-fired CCP in education/other" (replacing 25% of el. for cooling) \
5.1 Co-firing of coal and EFB-bales, POFF 5.2 BioGen Small-Scale (120 MW)
0% or below

5 10 15 20 25
mill. toe (Estimated Avoided Fossil Fuel Consumption in 2020 / For NGV Gasoline is Replaced by Natural Gas)
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Cheapest Way to reduce carbon
footprint.
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What is Energy Efficient Building

Introduction of BEI (Building Energy Intensity) Green Building Index

BEI= ((TBEC-CPEC-DCEC)/(GFA(excluding carpark)-DCA-GLA*FVR))*(5

Introduction of EUl (Energy Usage Index)

EUI= ((TBEC-DCEC)/(GFA(excluding carpark)-DCA-GLA*FVR))*(52/WHO)




Simplest way to calculate EUI is by use TNB
bill total KWH, and divide by Building GFA.

‘ BIL ELEKTRIK DAN INVOIS CUKAI @ TENAGA
NASIONAL

[ SALINAN |

Jumlah Perlu Dibayar RM 484,400.50 Tarikh Bil : 02.11.2017 Bil : LPC
Amaun Bayar Sebelum Untuk makl
Tunggakan RM 473,060.60 Segera i a0 mﬂf N bllggn
Caj Semasa RM 11,339.88 02.12.2017 aye
Penggenapan RM 0.02 / ', tau n NB
Jumlah Bil RM 484,400.50 . 8 545¢
Bil Terdahulu RM 0.00 Bayaran Akhir /RM 636.00 U ‘ ai'an
(01.11.2017) g ag""’

Jenis Bacaan : Bacaan Sebenar / efonISMs
Temponh Bil :13.01.2017 - 31.01.2017 (19 Hari) /
Tarif : C1:Perdagangan \ ,
Blok Tarif (KWh/kW) Kegunaan (kWh/kW)’ | Kadar(RM) Amaun(RM) H{.'g',"u'.‘.sfm""“" ajts
Kegunaan 21,666.00 0.3650 7,908.09 hegd e
Kehendak Maksima 154.00 30.3000 2,955.26 ;ﬂgAK}MLA LUMPUR -




Energy Efficient Building Benchmarki

Reference:
https://www.bca.gov.sg/GreenMark/others/BCA_BEBR_A



Energy Use Intensity (EUI) of Office
Buildings

Large Office Buildings (GFA 215,000 m?)
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EUI (KWh/mZ,yr)
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Chart 12: EUl of 157 Large Office Buildings

Average EUL: 232 kWh/m?.yr
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Characteristics of Large Office Buildings
with Higher EUI

- Aged Chillers (between 13 - 17 yrs]
- Substantial Data Centre Area (>10% GFA)
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Energy Use Intensity (EUI) of Office
Buildings

Small Office Buildings (GFA <15,000 m?)

Chart 13: EUIl of 243 Small Office Buildings
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Energy Use Intensity (EUI) of Hotels

Large Hotels (GFA 27,000 m?)

Chart 14: EUl of 75 Large Hotels

+— 1,000
>
-..E... 700 Characteristics of Large Hotels
= 800 with Higher EUI
=
= 700 - Aged Chillers (around 18 yrs)
> - Fairly New Split Units / Unitary AC
w500 Systems [between 2 - 5 yrs)
500

400 | Average EUI: 283 kWh/m?.yr |_3le|
300 1981

242
200 Vo .
M Each Column
0 |I 1 | One Building
A A

A A A A
8th 20 38 57t 68t 75"  Buildings
(90 (75t) (50 (25t%) (10%) (1) (Percentile)




Energy Use Intensity (EUI) of Hotels

Small Hotels (GFA <7,000 m?)

Chart 15: EUl of 210 Small Hotels
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Energy Use Intensity (EUI) of Retail

Rinldinac
Large Retail Buildings (GFA 215,000 m?)

Chart 16: EUl of 79 Large Retail Buildings
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Energy Use Intensity (EUI) of Retail

Rinldinac
' Small Retail Buildings (GFA < 15,000m?)

Chart 17: EUl of 23 Small Retail Buildings
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Energy Use Intensity (EUI) of Mix Develop

EUI (kWh/m2.yr)

700

600

500

400

300

200

100

Average EUL: 311 kWh/m2.yr

Chart 18: EUI of 64 Mixed Developments
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Energy Efficient Build

ings in South-East Asia
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Expensive
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CHART 1.1 | TYPICAL ENERGY BREAKDOWN IN A BUILDING
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AHU Fan Energy
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Building Energy Analysis with Computer Simulation

Low Energy Office building
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Energy Efficient
Building
Strategies
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OTTV = Overall Thermal Transfer Value

OTTV is a measure of the average heat gain into a building
through the building envelope.

MS 1525:2007 requirement :
OTTV < 50 W/m?




OTTV CONCEPT

OTTV CALCULATION:

15a(1 — WWR) Uy, +
0.2%5%  10%-20%  70%-85% -

6(WWR)U; -|- 194xCFxWWRxSC

Heat
Heat Conduction Conduction + Solar HeaF Gain
through Walls Through through Windows
Windows Dic
(wall*
a= solar absorptivity of the opaque wall conducﬁon\jxk AR P

WWR = Window to wall ratio

U,,= Themal Transmittance of opaque wall W /m?K
Ur=Themal Transmittance of fenestration system W/m?K
CF =Solar Correction factor

SC = Shading coefficient of the fenestration system sonhduetion)



Correction Factor : (MS1525:2007)

North 0.9
Northeast 1.09
East 1.23
Southeast 1.13
South 0.92
Southwest 0.9
West 0.94

Northwest 0.9




Shading Coefficient (S5C)

SC = SC1 x SC2
SC 1 = Glass Shading Coefficient
SC 2 = External Shading Coefficient

External Shading Coefficient

| P

| P
ﬁ R1=—
H

H

SC2 Refer to Table 5 MS1525:2007

|_'___




Strategy Reducing OTTV

Make sure the most determining variables is low enough:
All Variables are below:

1.CF
2. WWR
3. Uw
4, Uf
5.SC

Summary:
* Minimize WWR, especially at East ,NorthEast, SouthEast
* Minimize SC
-SC of Glass
-SC of sunshade




Example of East Facade OTTV

Base Case

Window: 50% of total facade
Window: Single Glaze Tinted
Opaque Facade: Opaque facade is made from brickwall + plaster

a Value: 0.8
WWR Uw Uf CF
0.5 2.44 57 1.23

15xa x (1-WWR) x UW |6 x (WWR) x Uf[194 x (WWR) x SCxCF|  OTTV
14.64 17.1 83.52 115.26




OTTV

WWR Uw Uf CF SC OoTTV Reduction
Base 0.5 2.44 5.7 1.23 0.7 115.26
Step 1 0.4 2.44 5.7 1.23 0.7 98.06 15%
Step 2 0.4 0.55 5.7 1.23 0.7 84.45 14%
Step 3 0.4 0.55 5.7 1.23 0.539 69.09 18%
Step 4 0.4 0.55 1.6 1.23 0.27  33.52 51%




Efficient Lighting Design Strategies

N




COMMON MISCONGCEPTION - SUNLIGHT IS "HOTTER™ THAN ELECTRIC LIGHTS

Luminous Efficacy

200

200

180

160

140

120

100

Lumen/watt

&80

60

40

20

Incandescent Low voltage Fluroscent Direct Clear sky "Cool
halogen lamp Sunshine daylight Daylight"
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Daylighting Harvesting

» Daylight through normal glazing is 2.6 times cooler
than people think

» Daylight through high performance glazing is 4.9 times
cooler than people think

Solar Light interacting with Glazing Lurmen oficacy of dah

(normalised with flourescent lighting rating at 90 ImW¥ in questionnaire)

A 1 S i

200 oo N Misconception that
daylightis hot!

160 A ---omme oo e s e N

100 Fommmmmmmmmmed heeeeemeeemn] e e e
5[] . e _._._._.__._.__._.__._.__._._._._:4_7_ _____________________
Reflection Transmission t
0 ‘ ‘
. Im/AY (outdoors) Im"%V ithrough spectrally selective window) I/ (questionnaire )
Absorption Figure 4.15: Misconce ption of lumen efficacy of daylight. If fluorescent light is assumed to have a
| lumen efficacy of 90 ImyW then the lume n efficacy of daylight was set to 47 IoVW, while in reality it is

160 % higher at 122 ImVW (outdoors) or almost 400 9% higher at 229 ImVW when coming through a

Reflection(%) + Transmission(%) + Absorption(%) = 100% . .
(%) (%) ption(%) spectrally selective window.

Survey among 46 building professionals
(by Gr




ORIENTATION MATTERS
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Lighting Power Density of MS 1525

Type of Usage Max. lighting power
W/m?
Restaurants 15
Offices 15
Classrooms/ Lecture Theatres 15
Auditoriums/ Concert Halls 15
Hotel/ Motel Guest Rooms 15
Lobbies/ Atriums/ Concourse 20
Supermarkets/ Department Stores/ Shops 25
Stores/ Warehouses/ Stairs/ Corridors/ Lavatories 10
Car Parks S




Task llluminance Example of Applications

(Lux)

Lighting for infrequently used area 20 Minimum service illuminance
100 Interior walkway and car-park
100 Hotel bedroom
100 Lift interior
100 Corridor, passageways, stairs
150 Escalator, travellator
100 Entrance and exit

100 Staff changing room, locker and cleaner room, cloak

Recommended Lux Value I i
in MS 1525 o | s

Lighting for working interiors 200 Infrequent reading and writing

300 - 400 General offices, shops and stores, reading and writing
300 - 400 Drawing office

150 Restroom

200 Restaurant, Canteen, Cafeteria
150 — 300 Kitchen

150 Lounge
150 Bathroom
100 Toilet
100 Bedroom

300 — 500 Class room, Library
200 -750 Shop / Supermarket/Depariment store

300 Museum and gallery
Localised lighting for exacting task 500 Proof reading
1000 Exacting drawing

2000 Detailed and precise work




Case study

GEO Building

(Malaysia. formerly ZEO Building, 2007)
Daylighting case study




Good Orientation
for Daylighting

1
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SUCGCESS STORIES - GREEN ENERGY OFFICE (GEO) BUILDING, BANGI

daylight window with built-in
micro-louvres

view-out windows with
manual roller blinds

cubicles with transparent
partitions
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Split Window Design

Daylight Responsive Lighting
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Daylight Measurements

OFFICELIGHT
REQUIREMENT
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Outdoor global lux

> Lighting consumption: 0.56 W/m?

> Code requirement: 15 W/m? } 25 times more efficient




Daylight Responsive Lighting

LB/

300 - 400 lux level

Lighting Control
» Automatic off (light sensor and/or occupancy sensor)
* Manual on (people press the wall switch)
 Use task light (table lamp)




GEO Building Daylight Measurements

Light levels (lux) measured in GEO Building, 9 April 2012, 4:30
pm on rainy and gloomy afternoon. None of the general lighting
had been switched on by the staff
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B
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light level (lux)

28

100




Air Distribution
System
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BET's Comparison with Typical Building

Renewable Energy | Energy Efficiency Total Energy

Energy Saved (KWH/ Year)
Money Saved (RM/Year)
co2 saved (rons/vear) Totat Fergy Ushos Baseiton Categoltes

Active Power (kW) Last Month Usage (kwh)
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SMALL POWER System - <

DATA CENTRE
LT

CARPARK(Lighting,Power & Ventilation) 160.31 kw 100.31 kw
SOLAR PV(Energy Generated)

oTHER SERVICE
TOTAL ENERGY USAGE FUCTITRR 1600.00 kW

Typical Bullding
220.0 kWh/m2/year

KKR2 Building
98.2 kWh/m2/year

6303.36 MW-hr

Bukding ElectrcalUsage (kW)
Bulding Indoor Temperature (Degree C)
Building Outdoor Temperature (Degree C)
Building Average CO2 Level (ppm)
Buiding Cooing Usage (kWo)
System COP

Maximum Demand Water Consumption
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DCW-INTERMEDIATE RAIN WATER USED 41.3 m? S
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Air Distribution System

» MS 1525 Motor Efficiency

Table 15. Class definition for 4-pole motors

Table 16. Class definition for 2-pole motor

S

Motor Capacity Motor Efficiency (%) Motor Capacity Motor Efficiency (%)

(kW) Motor Class Eff2 Motor Class Eff1 (kW) Motor Class Eff2 Motor Class Eff1
1.1 >76.2 >838 1.1 >762 =828
15 >785 2850 15 >785 >84.1
22 =810 =864 22 =810 =856

3 >826 =874 3 =826 2867
4 =842 =883 4 2842 =876
55 >867 2892 55 2857 =886
75 >87.0 290.1 75 =870 =895
11 =884 =910 11 >884 =905
15 >89.4 =918 15 >894 =913

185 =900 =922 18.5 =900 =918
22 2905 =026 22 =905 =022
30 2914 2932 30 2914 2929
a7 >92.0 =936 37 2920 2933
45 >925 >939 45 2925 2937
55 2930 2942 55 293.0 294.0
75 =936 =047 75 2936 2046
90 5939 > 95.0 90 =939 20950




Fresh Air Demand Control Using CO2
Sensors

» ASHRAE 62.1 state need of Fresh air intake for indoor environment.
» However Hot Outdoor air will increase heat load of building.

» Therefore, use of CO2 sensor to regulate the fresh air intake.

TABLE 7.5 | BUILDING PEAK COOLING LOAD REDUCTION DUE TO THE USE OF
CO, DEMAND CONTROLLED FRESH AIR VENTILATION STRATEGY

Description Peak cooling load (W/m?)

No COzsensnr 167.0

With CO, sensor, Set point 900 ppm 164.7

Difference 2.3




FIGURE 7.16 | IMPACT ON BEI BASED ON CO, SET POINT IN A SPARSELY OCCUPIED
BUILDING (40% DESIGN OCCUPANCY)
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Chilled Water
Plant




*COP @, 100% Load *COP @ NPLV
_ Conditions Conditions
Equipment Size
Minimum | Maximum Minimum Maximum
COP kWe/RT COP kWe/RT
< 105 kKWr
(30RT) 2.6 1.36 2.8 1.26
= 105 kWr and < 530 kWr
(150RT) 2.7 1.30 2.8 1.26
Air cooled, with condenser 530 KWr and < 1060 KW
= ran r
(300RT) 2.8 1.26 2.9 1.21
= 1060 kWwr
(300RT) 2.9 1.21 3.0 1.18
\Water cooled, positive
displacement All capacities 3.9 0.90 4.0 0.88
(Reciprocating and Scroll)
< 530 kKWr
it " " (150RT) 4.0 0.88 4.2 0.84
ater cooled, positive
Displacement = 530 kWr:SSRﬂ_‘-I_MEO kWr 4.4 0.80 | 0.75
(Rotary Screw) ( ) \
= 1060 kWr ’ 0.61
(300RT) '
< 1060 kV
\Water cooled, (300RT 4T 0.7
centrifugal > 1060 k 50 0.68

(300RT)




Coefficient of Performance (COP). A ratio of the cooling
capacity in watts [kW] to the Total Power Input, in watts
[KW] at any given set of Rating Conditions, expressed in

kilowatts/kilowatt [kW/kW].

3.37 COP = 1kW/(3.37kW/3.5172) = 1.044kW/Ton




*COP @, 100% Load *COP @ NPL V

si Conditions Conditions
. ize
Equipment Minimum Maximum Minimum Maximum
COP kWe/RT COP kWe/RT
<105 kWr
(30RT) 26 1.36 2.8 1.26
= 105 kWr and < 530 kWr
(150RT) 2.7 1.30 2.8 1.26
Air cooled, with condenser > 530 KW 4 <1060 KW
= ran r
(300RT) 28 1.26 2.9 1.21
= 1060 KWr
(300RT) 2.9 1.21 3.0 1.18

\Water cooled, positive
displacement All capacities 3.9 0.90 4.0 0.88
(Reciprocating and Scroll)

< 530 KWr
" B . (150RT) 4.0 0.88 4.2 0.84
ater cooled, positive
Displacement = 530 kWr and < 1060 KWr 4.4 0.80 4.7 0.75
(Rotary Screw) (300RT)
= 1060 kWr
(300RT) 54 0.65 5.8 0.61
< 1060 kWr
\VWater cooled, (300RT) Li& ‘
centrifugal > 1060 kWr ( . 0 E%
(300RT) ' '

v



Chilled Water and Condenser Pump
Efficlency

Benchmark criteria; SS553

10.5.1.1 Hydronic Variable Flow Systems

The pump power limitation for chilled water systerns shall be 349 KWim®/s. The pump power limitation
for condensing water systems is 301 KWIm’/s.




Cooling Tower

Etflciency

ASHRAE 90.1
Table 3 - Performance requirements for heat rejection equipment
Total system
Equipment type | heat rejection Subcategory or Performance | Testprocedure
o capacity at rated rating condition required®
conditions
Propeller or axial 35 °C Entering water
towers 24 °C wb Qutdoor air
35 °C Entering water
Centrifugal fan Al 20 °C Looving water | 217 skW | CTIATC-105
cooling towers 24 °C wb Outdoor aif
* For the purpose of this table,
« cooling tower performance is defined as the maximum flow rating of the tower divided by the
nameplate rated motor power
¢ air-cooled condenser performance is defined as the heat rejected from the refrigerant divided by the
nameplate rated motor power
For cooling tower flowrate = 3GPM per Ton

Thus, minimum requirement = (1/23) x (1 + 1 / Chiller COP)

= (0.1893 litre per sec per ton
With every 3.23 L/s, we can remove 23 Ton
Therefore with every 1TkW we remove 23Ton




Plantroom Efficiency Baseline Reference

Benchmark kW/Ton COP
Reference
Chiller (Centrifugal > 300RT) MS1525 0.617
Chilled Water Pumps SS553 0.0529
Condenser Water Pumps SS553 0.0457
Cooling Towers ASHRAE 90.1 0.055
Total Plantroom System 0.77 4.7

Chiller Plaants Chiller Plants Chiller Plants Operational Problems

hVad
FAIR
| I
kKW/ton 0.5 0.6 0.7 o.8 0.9 1.0 1.1 1.2

C.O.P. (7.0) (5.9 (5.0) (4.4) (3.9) (3.5) (3.2) (2.9)

Figure 5: Average annual chiller plant efficienncy inn k'W/yton (COFP). Input en-
ergy includes chillers, condenser pumps and tower fans, based on electrically
driven centrifugal chiller plants in comfort conditioning applications with
427 (5.6°C) nominal chilled water supply temperature and open cooling
towers sized for 5°F (29.4°C) maxirmmurmnm entering condenser water tempera—
ture. IL.ocal clizmate adjustiment for Worth America clirmates is == 0.05 EW/tox.



VRF Minimum Efficiency by ASHRAE 90.1

TABLE 6.8.1J Electrically Operated Variable Refrigerant Flow Air-to-Air and Applied Heat Pumps—
Minimum Efficiency Requirements (continned)

. . Heating Section Subcategory or Minimum
Equipment Type Size Category Type Rating Condition Efficiency Test Procedure
VRF Multisplit System
<40 kW All 25°C entering water 3.93 COP¢
VRF Multisplit System
<40 kW All with Heat Recovery 3.87 COP¢
25°C entering water
Vl}fgg’.“““iﬁ;:;““ —= AHRI 1230
e 240 kW All VRF Multisplit System 3 5, (-p,,
25°C entering water

VRF Multisplit System
240 kW All with Heat Recovery 3.16 CCP¢
235°C entering water




CHILLER:

v To configure Chiller Plant in a way that it operates at most efficient zone at
most time;

v Design parameters should allow for low compressor head capability,
Increase evaporator mean saturated temp/pressure by variable flow thus
Improve chiller efficiency and prevent pipe freeze;

v Off-peak operating chiller should provide flexibility with load fluctuation
and yet maintain good efficiency

v Chiller should also comes with good motor efficiency and power factor




Good Chiller Performance

Low Po

High Leaving Chilled Water Temp (Low
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Our simulations showed that C

could be
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The Double-Penalty of Oversizing the

Cooling Plant

High CAPEX + High OPEX
UsD500,000 USD2,000,000 per year

Chiller Performance @ 87F or 85F Fixed CDW Temp

7.50
==e=mHitachi Inverter Centrifugal (600RT)
7.00 {44-85F)
. B
Ty "‘\.\ ~ll
N 650 — —sp=Hitachi Centrifugal (600RT)
‘ ! T —
(44-85F)
/ H et =3
e g 2
6.00 A
U / - =@—Smardt Inverter Centrifugal (600RT)
/ P.-f" (44F-B7F)
1
> 550 -
U st Carrier Centrifugal (600RT)
cC (44-87)
T
* o—
U / e Carrier VSO (B00RT)
o — 450 / (44-85)
‘ G ly Oversized 0 AccuratelySized
G ross| Lant rsize rsized Plant ur?.l:ni,:: ize
L 400 i ~—4—YORK VSD (600RT)
/ (44-87)
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ENERGY METERING PROPOSAL

Chilled Water Pumps

Chillers

Condenser Water Pumps
Cooling Towers
Mechanical Panels

Lifts

Lighting + Power
Mechanical Panels

el

Lighting + Power
Mechanical Panels

ENERGY METERING & MONITORING

Naotes Legend
1. All digital power meters shall be linked to
the BMS/EMS System Compulsory Digital
Power Meters
2. Al digital power meters shall at minimum
provide information on kWH and kw
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Actual Building vs
design case study




Verification & Fine Tuning - Comparing S
against Actual

Average Monthly Energy (kWH)
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Simulation

I1EIN %CONSULTANTS



1200

1000

800

600

400

200
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Simulation

CONSULTANTS

Verification & Fine Tuning - Comparing S
against Actual

Average Monthly Energy (kWH)

> 30% Higher than
simulated energy usage!

Remedial Actions

1. Checked BMS schedules

2. Checked and adjusted setpoints

3. Checked BMS control logics

4. Checked chiller plant efficiency &
equipment performance

Initial Operation



Verification & Fine Tuning - Comparing S
against Actual

Average Monthly Energy (kWH)

1200
1000

Still > 10% higher than
simulation

800
600

400

200

Simulation Initial Operation After Some Fine Tuning &
Operational Adjustments
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Other Energy Efficient features:
Regenerative Lift

Power (W) of 12 lifts over 7-day period

for highrise office building in Kuala Lumpur
Analysis by |IEN Consultants, March 2015

240,000
220,000
200,000
180,000
— Ml of Power for 12 lifts (W)
160,000
140,000
Average of Power for 12 lifts (W)2
120,000
100,000 _ _
§0,000 e Mlim of Power for 12 lifts (W)3
60,000
40,000 —J__[J per. Mowv. Ave. (Max of Power for 12
lifts (W)
20,000
a —— 10 per. Mowv. Avg. (Average of Power
for 12 lifts (W)2)
-20,000
-40,000 —— 10 per. Mowv. Ave. (Min of Power for 12
lifts (W)3)
-60,000
-80,000
-100,000

-120,000




CONCLUDING REMARK

Buildings are Like a Leaky Buc{et




Recommendation for Reading
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Thanks You

By Tan Chin Hong
chinhong®@ien.com.my
+60174145928
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