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" TOTAL GREENHOUSE GAS EMISSIONS DUE TO
CHILLER OPERATION  WHICH  ULTIMATELY
AFFECTING THE CARBON RATINGS

INDIRECT EMISSIONS DUE TO CHILLERS ENERGY USE
_|_

DIRECT EMISSIONS OF REFRIGERANT
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REDUCING CARBON FOOTPRINT BY SELECTING THE
RIGHT CHILLER SPECIFICATIONS
* DUE TO TIME CONSTRAINT WE WILL BE LOOKING AT THREE(3)
SMALL AND SIMPLE CHANGES YOU CAN MAKE IN YOUR STATE TO
ENSURE A LARGE AND LASTING DIFFERENCE IN REDUCING
GREENHOUSE GAS EMISSIONS
i. SELECTING THE RIGHT CHILLER FOR THE RIGHT APPLICATION

ii. SELECTING THE RIGHT REFRIGERANT
iii. AUTOMATE It
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« Out of which, Chillers
Lifts & Lighting consumed approximately

. 25% 35-45% of the _ totdl
Chillers buildings ~ power,  Chiller
40% being the single largest

power consumer

* A right type of Chillers

can reduce a buildings

power bill by = 15-20%.
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MAESCO Energy Optimization for all existing buildings.
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Designers point of view -~
Design based on a very HOT DAY

Building material “U” Value
estimated

High Fresh Air Intake Temperature

The Building is FULLY OCCUPIED

Person per sqft is at the highest
Equipment are ALLTURN ON

Lights are ALL TURN ON 6 \/
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N/ ¢ )

0000000

(%




MAESCO ENDORSED BY CbNSULTING

ENGINEERS AND CHILLER
MANUFACTURERS IN MALAYSIA

Perk mata enagM ys:)

MALAYSIAN STANDARD
- ,GAZETTED IN PARLIMEN

MS 1525 : 2
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.. Integrated Part Load Value ( IPLV) Ms 1525

"MPLV =



MAESCO For a building to be at “full-load”
"OCCURS <1%

rkmata enagM ysia)

100% LOAD AT 14.4 MINS.

75% L AT-aHouﬁg 7 e -.
so% LOAD AT 15.5 HOURS T
25°/o LOAD AT 1 2 HOUKS..-- ol
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ASHRAE 550/590

AHRI Standard 550/590 (I-P)

2018 Standard for

Performance Rating of
Water-chilling and

Heat Pump Water-heating
Packages Using the Vapor
Compression Cycle

& RETRGRATOn saTueE

Standards Governing the Chiller Plant

Efficiencies.
ASHRAE 90.1 MS1525:2014

MALAYSIAN MS 1525:2014
STANDARD

ANSI/ASHRAE/IES Standard 90.1-2016
(Supersedes ANSI/ASHRAE/IES Standard 90.1-2013)
Includes ANSI/ASHRAE/IES addenda listed in Appendix H

Energy Standard
for Buildings
Except Low-Rise

Residential Buildings
(1-P Edition)

See Appendix H for approval dates by the ASHRAE Standards Committee, the ASHRAE Board of Directors, the |ES Board
of Directors, and the American National Standards Institute.

Energy efficiency and use of renewable
energy for non-residential buildings - Code of
practice

(Second revision)

This Standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which the Standards
Committee has established a documented program for regular publication of addenda or revisions, including procedures for
timely, documented, consensus action on requests for change to any part of the Standard. The change submittal form,
instructions, and deadlines may be obtained in electronic form from the ASHRAE website (www.ashrae.org) or in paper
form from the Senior Manager of Standards. The latest edition of an ASHRAE Standard may be purchased from the
ASHRAE website (www.ashrae.org) or from ASHRAE Customer Service, | 791 Tullie Circle, NE, Atfanta, GA 30329-2305
E-mail: orders@ashrae.org. Fax- 678-539-2129. Telephone: 404-636-8400 (woridwide), or toll free 1-800-527-4723 (for
orders in US and Canada). For reprint permission, go to www.ashrae. org/permissions. :

ICS: 91.040.01

Descriptors: energy efficiency, renewable energy. non-residential, buidings, code of practice, energy

© 2016 ASHRAE ISSN 1041-2336
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© Copyright 2014
DEPARTMENT OF STANDARDS MALAYSIA
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New Technology

All-Variable High-efficiency Conventional Older Chiller Plants with
Speed Optimized  Code Based Chiller Correctable Design or
=P Chiller Plants Chiller Plants  Plants Operational Problems

Chiller Plants

GOOD FAIR
l ‘ l ‘ I
KWiton 05 06 07 08 09 10 11 1.2
C.O.P. (7.0) (5.9) (5.0) (4.4) (3.9) (3.5 (3.2) (2.9)

AVERAGE ANNUAL CHILLER PLANT EFFICIENCY IN KW/TON (C.O.P.)
(Input energy includes chillers, tower fans, and condenser & chilled water pumping)

Based on electrically driven centrifugal chiller plants in comfort conditioning
applications with 42F (5.6C) nominal chilled water supply temperature and open
cooling towers sized for 85F (29.4C) maximum entering condenser water
temperature.

Local Climate adjustment for North American climates is +/- 0.05 kW/ton

0O000@
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Your Industry Need

Your Operating Hours

Your Current M&E Infra

Existing Equipment
Limitation

Budget & Financial
Req
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MAESCO Chiller Carbon Footprints
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1980’s CFC Chiller
| | |

1990’s HCFC Chiller | | ]

[ L[ ] 2000’s HFC Chiller

7|

I 21,050 ‘ 14,660 < 10,000

L L MTCO>, | | MTCO- . MT CO,

| | | | [ 1 ] 1 1 ) I m I
*  0.66 KW/TR 0.60 KW/TR 0.56 KW/TR 0.50 KW/TR

* 5% Leakage 2% Leakage 2% Leakage 1% Leakage

e CFC-11 HCFC-22 HFC —134a Improving
2000 Hours/year 2000 Hours/year 2000 Hours/year Improving

sohnson 0

Variable speed drives have enjoyed a higher uptake in today’s HFC chillers Controls
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2014 Table 25. Water chilling packages, electrically driven:

Equipment Size 1COP @100% aMPLV @ MS Std 2COP @100% bIPLV@ AHRI
N Load at M’sian test Conditions Load at Std AHRI Std
Conditions test Conditions Conditions
Min Max Min Max Min Max Min Max
COP kWe/RT COP kWe/RT COP kWe/RT COP [kWe/RT
Air cooled, with < 105 kWr(30RT) 2.79 1.26 3.20 1.10 2.79 1.26 3.66 0.96
condenser
= 105 kWr and < 530 kWr(150RT) 2.79 1.26 3.20 1.10 2.79 1.26 3.66 0.96
2> 530 kWr and < 1060 2.79 1.26 3.35 1.05 2.79 1.26 3.74 0.94
kWr(300RT)
= 1060 kWr(300RT) 2.79 1.26 3.35 1.05 2.79 1.26 3.74 0.94
Water cooled, (< 260 kWr) (< 75RT) 4.34 0.81 414 0.85 4.51 0.78 5.58 0.63
positive
Displacement > 260 < 530 kWr(150RT) 4.34 0.81 414 0.85 4.51 0.78 5.67 0.62
(Reciprocating,
= 530 kWr and < 1060 4.95 0.71 4.45 0.79 5.17 0.68 6.06 0.58
Scroll, Rotary
Screw) kWr(300RT)
= 1060 kWr(300RT) 5.41 0.65 4.82 0.73 5.67 0.62 6.51 0.54
Water cooled, < 1060 kWr(300RT) 5.33 0.66 5.02 0.70 5.58 0.63 5.86 0.60
Centrifugal
= 1060 kWr(300 to 600 RT) 5.86 0.60 5.41 0.65 6.06 0.58 6.39 0.55
> 600 RT 5.96 0.59 5,68 0.63 6.17 0.57 6.51 0.54
V.
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AIR COOLED - VS - WATER COOLED
CHILLER PERFORMANCE
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kW Per TON

1.0

0.8

0.6

0.4

0.2

Diagram: Comparison uses generic industry performance data for 250T.
water-cooled chillers (data source AHRI) with cooling tower relief

Centrifugal

20%

40%

60%
PERCENT LOAD

80%
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MAESCQO  ALL VARIABLE SPEED PLANT....THE NEW
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\J/ > ‘f ! TOTAL SYSTEM
COOLING CHILLED COOLING OUTPUT

TOWER FAN PUMP VANE & WATER PUMP
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POWER

TOTAL SYSTEM
POWER INPUT

VARIABLE SPEED CUTS ENERGY COSTS AND REDUCED CARBON EMISSIONS\/

BY UP TO 20% COMPARED WITH TRADITIONAL CHILLERS
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@ Starts & stops the motor

@ Significantly reduces inrush current to less than full load amps
@ Corrects power factor close to unity

@ Reduces Jcility electrical demand

&) Regulates compressor speed to provide the most efficient
chiller operation, reducing part load energy consumption



MA E S C 0 WITH OR WITHOUT VSD. VSD technology unlocks —
efficiency benefit of natural weather conditions
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e === Constant Speed, == Constant Speed, Variable Speed, =smmVariable Speed,
\ 14 O Constant CEFT AHRI Relief AHRI Relief AHRI Relief + oil-free
’ , AT TETTETEEEEEEEEEEEEES ~ N
13.0 7 = \ Chillers operate \
12.0 [ for 85% of the |
: /, \ time within this !
11.0 7 : \capacity range :
[
S 90 ! AN |
8.0 ! — e N
c I /
7.0 !
6.0 :
5.0
4.0 &

10 20 30. 40 50 60 70 80 90 100

o/

Note: Above is based on water cooled centrifugal compressor technology
N e\



SELECTING THE RIGHT REFRIGERANT
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MS2678:2017
Flammable Refrigerant System Code of

Practice
- OVERVIEW -
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~“Selecting low global warming potential (GWP) refrigerant
chillers for space cooling

GWHP is a measure of the warming effect of a gas relative to
the warming effect of an equivalent amount of carbon
dioxide, usually over a 100-year period.

By switching to low GWP refrigerants, companies can help
reduce Sabah’s greenhouse gas emissions arising from the
refrigeration and air-conditioning sector

TN (U e
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Picking a chiller based on refrigerant alone can re
unintended consequences for the owner and the enviro

WEfficiency
HCapacity
ml_ow GWP
HAvailability

Available & HMCost of o
Affordable
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CURRENT SITUATION

-CFC (R-11, R-12) PHASED OUT

‘HCFC (R-22, R-123) PHASING OUT
PROGRAM IN PLACE

‘HFC (R-134A, R-32) PHASING DOWN
SCHEDULE ON THE WAY

‘NATURALS (HC 290) INCREASINGLY
CREEPING ON BOARD

*HFC-134A, HFC-410A ARE PREVALENT

HFC-32 INTRODUCED IN INDONESIA
BEGINS TO MAKE ITS MARK

*HFOS(R-1234YF) BEGINNING TO APPEAR

CFCS SUCCESSFULLY PHASED OUT
(CIRCA 2000)

‘HCFC PHASE OUT PROGRAM IN
PROGRESS

‘HFC PHASE DOWN COMMENCED
LOW GWP AND  MILDLY
FLAMMABLE HFC/HFOS COMING
ON STREAM

‘HFOS GEARING UP TO REPLACE
HIGH GWP HFCS

*NATURAL REFRIGERANTS
PROGRESSING AT VARYING PACE
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CHILLER MANAGEMENT SYSTEM
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JT IS IMPERATIVE YOU INCORPORATE CHILLER MANAGEMENT SYSTEM
TO YOUR CENTRAL COOLING PLANT. MAIN BENEFITS INCLUDES

e S

MAXIMIZE COMFORT,COMPLIANCE AND PERFORMANCE
INCREASED EFFICIENCY

INCREASED RELIABILITY

REDUCED ENERGY COST

REDUCES OPERATING COST

IMPROVE SUSTAINABILITY

REDUCED DOWNTIME

ATTRACTIVE PAYBACK
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1.0V

1.400

140
1.20

1.00

0.943

1.212
1.095
1.037
' 0'6' 0.685pm (673
Building " ' '
+ Variable

=4
@
o

. Modern BMS &
Automations

- + Chilled Wat
Systems - BAS Systems Speed Chilled e ater + Full Variable .
Automated Reset + Full Variable
Scheduled Water Speed Plant . + System .
Control Speed Oil Free + Floating Set .
Control Pressure Drop . + Static
Plant Points - L + Dynamic
and Flow . Optimisation e + Active
S Adjustable L Algorithims . .
Optimisation Algorithims - . . Modeling with
2003 2008 Control . with Iterative :
2008 Intelligent . Realtime
2009 . Adjustments )
2010 Automation equ|pment
2011 (Constant .
2012 L Curve Creation
2013 Commissioning)

2015
2016
2017
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enew Drawing Real(nfv)

Tools Log
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Tuesday, 30 August 2016 04:12:51 PM SGT

| Total CW Flow |640.5 Ips |

CWR

—L

—
FromCT } l +
CH6 ? £=
13.8C ¥ »14.68C
00Hz ©0O0Hz 0O0Hz 3868Hz O00Hz 388Hz 3287Hz \
b 4 o> g i T
" B B- B B B: B+ ow .
cWP] [ Jud [Jud [ Jud Suds [ Jud Sed Sud [AP1 (ban] 0.966 | [aP2 (6an] 0.971
" 9 ¥ 0 %Open & a 0 %Ope:!
I i i 8| i , ; !
e . Es - iy Bs |6 Ez I *[3]
<«—TocCT [ Header Block (A,B,C,D) Total CHW Flow | 261.9 Ips | [ Judpe [ Judu] || Judn [CRwe] (Sudn [ Judn (Zudn || 'mﬂu_ul
0.0 Hz 0.0 Hz 0.0 Hz 45.7 Hz 0.0 Hz 45.7 Hz o "
Efficiency Table CHWS B T a
Total CHW Ton 3705 ,—J . )
Chiller 0.495 - i = - - .- - ~ =
CHWP 0016 Block C (20W i Block B (30) i MBC2 Link Header Block A (10) i Block D (20E) Lig
KWiTon | CWP 0.020 chws (°c) 6.89 chws (°c) 6.80 chws (°c) 6.98 chws (°c) 6.68 chws (°c) 6.70
oT 0016 chwr (°c) 15.95 chwr (°c) 15.88 chwr (°c) 13.22 chwr (°c) 14.32 chwr (°c) 17.33
SYSTEM 0.547 chwf (Ips) 53.98 chwf (Ips) 77.33 chwf (Ips) | 113.89 |4 L chwf (Ips) 83.10 |y L v chwf (Ips) 4757 |¢ ”
Pecrm 1.836 chw Ton 580 ) chw Ton 834 chw Ton 845 chw Ton 755 chw Ton 601
h
e = AT (°c) 9.05 AT (°c) 9.07 1 [aT¢o) 6.24 AT (°c) 7.64 AT (°c) 10.63
AP (bar) 0.939 AP (bar) 1.026 AP (bar) 0.988 AP (bar) 0.962 AP (bar) 0.980
kKW CWP 74
cT 57 No. of AHU running 106 Chiller Plant Run/Stop Master Command Run Effective Control System Stage 3
bl Lol No. of FCU running 133 Chiller Plant Control Mode Auto System Stage Control Mode Auto

)\
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95.08%

A

LIFE CYCLE COST - 20 YEARS

Initial Cost
Equipment Cost + Installation + Testing & Com

Future Cost

Equipment Energy Consumption
Equipment Maintenance & Consumables

Equipment Availability of Spare parts
Equipment Technical Backup

Equipment Reliability
Equipment Downtime




MAESCO 9, Jalan SS7/10, 47301, Kelana Jaya.
Petaling Jaya, Selangor Darul Ehsan
Tel: 03-78730784/5/6
Fax : 03-78730769
Email
' Website : www.maesco.org.my
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