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Activity Flow

1

Identiftcation and Selection
of Mode] Entities

Audit
Audit item:
(1) Encrgy consumption
(2) Encrgy balance
(3) Recommendations

v

Efficient Use of Energy
Pian Based on
Recommendation

1. Target

2. Strategy

3. Action Plan

4. Budget

5. Feasibility (Finance)

Plan-Do-See
Cycle

|

Execution
1. Utilization of incentive
package, if available
2. Improvement of operation
3. Modification of facilities
4. Implementation of TQC

|

Assessment
1. Evaluation of encrgy
saving '
2. Cost/benefit analysis
3. ldentification of problems

e ey

Problems and Measures

1
i Free of charge

JBES&GIPTM have no process engineer,

I. Training of PTM staff

2. Utilization of private sector human resources

3. International cooperation

4. improvement in measuring equipment usage technology
3. Dissemination of information '

1
b Reference
H

Regulations and Guidelines

JBE&GIPTM have no energy training courses

Entitics cannot usc incentives for the promonon of mergy
efficiency.

Not all entities are without energy managers.

1. Hold energy efficiency training courses

2. Establish incentive system

3. Implement measures to increase rumber of energy managers
4. Enhance awarencss of management and engineers in efficient

use of encrgy

Preparation and legalization of incentive system
1. Incentive / Loan, tax exemption
2. Establish window for using the system

Consulting works by JBE&GIPTM-

" Recognition
Recognition as well energy-
managed cnhly

B <

Emblems and Prizes
1. Award ol emblems
2. Award of prizes

Nationwide
- Implementation

Figure 4-3  Plan for Extension of Promotion of Energy Efficiency
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Table 6-1 Entities to be Audited

Commercial Sector '
Hotel: Ming Court Vista Hotel

Shopping Complex: Bandar Utama City Corporatlon Sdn. Bhd.
Hospital: . Hospltal Seremban

Industrial Sector '
Cement: - Associated Pan Mdlaysla Cement Sdn. Bhd.
Food Processing: - Central Sugars Refinery Sdn. Bhd.
Steel: Amsteel Mills Sdn. Bhd.
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Observation Answers of Inspection of Discussiuns with
of facilitles Queativnnaire Dala & Dacumenls [nstitutive Members

s

Recugnize
current
candition

Identify
cument
prublems

Furmulate and

peepare encrgy
audit plan

Enerygy
audit

¥ I { 4

Quiline of institution & facilitics, Operating & manuging conditions,

Enesgy consumplion & upit copsumption, Energy management & munituring,
Theomal Insulation of building, Encryy conservaion. Encrgy price. Major
energy consuming facilities, Eleciric power receiving, Financial information, vic.

&

| |

Review, scruliny and antangement of Driscussion with
dats, information and records : institution members

b e

!

Prublems with majur encegy consuming facilitics & structure of building,
Problems in cnergy consumption alrcady recognized snd ftems raquested for
encrgy audit, Mejor items and points of energy audit, clc. .

!

Review und snalysis of premises fer energy audit,

Formulation of detsiled plan for energy audin (meassrement, field
investigation, personnel allogation, schedule, etc. ),

Mecessary preparatory work for energy audit

!

Eaplanation, discussion and cequest fur cooperatiun of detaited
enecgy awdit plan with the dnstilulion

|

Cunfirmation of preparativns{equipment, power supply and aljustment
with operation plan, eic )}

I

— —

[dentify problems
fequiting
MCAsUICS

Agseys anl
recommend
MEasUITE

Figure 6-1

Mcasurement 1 Fivld investigation
Installation and calibration uf equipment, Measurement, : Drawings, detailed structure, layuut and
Munitoring of vperating & surrounding conditions materials of subject facilitics & building,
of facilities & building, ’ fdentifying problems by uhserving
Collection of records of measuzements and operation upeaating conditions,
l Relevant datd, lafurmation and recutds
&

|

Review, analysit of resulls of measurement and field investiyation,
Identification of problems and judgement on necessity for improvement

|

Scruliny itemy for improvement and cxplunation, confirmation
with the institelion

Calculativn and unalysis uf ihe cifect of coergy saving,
Examination and selection uf proper measures,
Estimation and predictivn of the cost ad effect of the 1mp|uvcmcnl

i Repuding

General Energy Audit Procedure (Commercial Sector)
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Obscrvtivn
uf (actocy

Answers of

Queslivnnaire

Tnspection of
Dats & Rocuments

Discussivns with
Factory Members

&

{

Discussion with
factory members

! and items requested for

tion of dewiled

|

Field investigation

Orswi et
of subject facilities,
{dentifying prublems by observing
vperating conditions,

Refevant data, information and recurds

¢ and size

!

|

Review, unalysit of resalts of measurement and field investigation,
Identification uf problems and judgement on necessity for improvement

!

Sceutiny items fur impravement und explanation, confirmutivn

L

Retognize JL
current "'
condition Outline of factery & production facilitics, Operating conditions, Energy
comsumption & unit consumption, Energy flowchaet, Flowshect fur mejor
products, Encrgy mansgement & conservation, Energy price,  Mujor energy
consuming facililics, Electric power seceiving, Financial informativn, cte
Review, scrutiny and arrangement of
data, informution wnd recards
Tentify
current J’
pecblems ]'
Problems with major energy consuming facilities,
Problemns in eneegy ¢ plion already
energy sudit, Major items and points of encrgy avdil, eie.
Review and wnalysis of premises for energy audit,
Formulaie and Furmulation df detailed plan for cozigy audil {measurement, feld
prepare energy investigatiun, personnel alfocation, schedule, ote ),
audit plun Necessary preparatory work for energy audit
Explanatlén. di ion and req for coup
energy audit plan with the factury
Confirmalion of prepatativns(equipment, power supply and adjusimenl
with production plan, ete. )
Enetgy %
uudit [ .
Measurement and analysis
Instatlation and calibeativn of equipment,
Analysis of sampks.
Maonitoring of operating conditions of facilities.
Collection of records of ks and up
Identify problems
reyuiring
measures
with the fuctory
Assess und Caleulation and analysis of \he cffcct of cnergy saving,
recommencd Examination und selection of proper measures,
measures

Estimativn und predictivn of the cost and effect of the impraverent

——
l Repurting !

Figure 6-2 General Energy Audit Procedure (Industrial Sector)
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Chilled Water System

Cooling Tower (3)

Cooling Water
Return

Water Make-Up .
Chilted Water Head Tank

Cooling Water

Q2 10
\ A : Va
Chiller (2) Chilled Water .
To AHU / Fan Coil
O 3
. O 4
. : .
Chilled Water Return g From AHU / Fan Goil
Data of Operation ' S
- Date |4/6798] { | | i | I 1
Chiller No.2 . : . . :
Time : : i %45 | 1015 | 11:15 | 12:00° | 12:45 | E4:15 | 15:30 ] 16:40 |
Temperature c o : j

1 Cooling Bar 32.0 32.0 320 . 320 Lo 32.%
Water Instrument - 332 34.0 33.0 33.0 320 0 330 - 340 33.0
Return Surface T 32.0 32.0 32.0 32.0 3240 32.0

2 Cooling Bar - 29.7 29,0 300 30.0 28.0 29.0
Water Instrument 290 320 3107 . 30| . 310 31.0 320 31.0

_ Surface T 31.5 i 30.0 30.0 30.0 30.0 30.0

3 Chilled = Bar - - - - - - - - -

Water Instrument 5.0 6.0 5.0 5.0 50 5.0 59 C 5.0
Surface T - - - - - - - -

4 Chilled  Bar - - - - . - - -
Water Instrument 3.0 10.0 8.0 8.0 .80 3.5 8.0 8.0
Return Surface T - - - - - - - -

Chiller No.3 : . .
Time ] 10:45 7 1L:I5 | 12:60 | 1245 1 14:15 | 15:3¢ | 16:40 |
Temperature c . : :

1 Cooling Bar - 31.0 310 32,0 32,0 K] 31.0
Water Instrument 34.0 34.0 33.0 33.0 3.0 34.0 33,0

" Return Surface T 31.0 32.0 320 130 335 328

2 Cooling  Bar 29.6 29.0 29.0 29.0 28.0 - 30,0

- Water Instrument | .~ 32.0 31.0 31.0 31.0 32.0f - - 320 310

. Surface T 29,0 29,0 29.0 300 - 300 - 300

3 Chilled - Bar - - . - - - -
Water Instrument 6.0 6.0 6.0 6.0 6.0 . 6.5 6.0

Surface T - - - - . . -

4 Chilled Bar - - - - - C- -
Water Instrument 9.9 9.0 9.0 9.0 9.0 9.5 9.0
Return Surface I’ K - - - - - -

Coouling Tower : - : i
Time [ 10:00] :00]  12:00] 12450 1&T5]  15:25]  16:30]
Flow Rate ) i

2 Cooling m/h 230 572 563 555y - 542 543 560
Water : ' ' '

Return

Figure 7-1 Chilled Water System
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Hot Water System

Figure 7-2 Hot Water System

741

2
Flue Gas O P Circulating
8 OT To Calorifier Water Pump
" Hot Water Head
O 1 @ Tank
ol Return from Calorif
Hot Water eturn from Calorifter 30 04
s & Boiler
Calorifier (4)
F‘.::tngd Supplimental Water O s
I Return Hot O 6 O 7
Water Pump
Hot water Hot Water to
Retumn Each Room
Data of Operation Unit P :
. Date 107698 | 1076/98 | 10/6/98 | 10/6/98 |
) Time 10.00 12.00 14.00 0:0
Temperature Calerifier No :
1 Return from Calorifier G 69 69 68 64
2 Hot Water to Calorifier c 78} 77 78 76
3 Qutlet of Calorifier 1 .C 56 65 63 64
2 C 63 59 60 63
3 T 66 - 64 60 65
.4 T 61 61 66 64
4 Inlet of Calorifier 1 56 54 51 53
' 2. T 54 59 53 56
3 c 56 56 63 57
o o 4 C 8 66 74 69
5 Supplementary Water (1) : c 31 32 32 32
6 Hot Water Return from Each Rooms 1 °c 56 56 55 54
: T 2 T 55 54 57 58
3 C 52 55 53 60
4 c 56 56 56 55
7 Hot Water to Each Rooms 1 C 56 55 53 54
. 2 °C 35 58 54 56
3 © 61| 57 58 58
4 T 67 66 65 [
Flow Rate . :
N ‘ " Time : 1200 | 12:27 | 14:30 | 15:08
1 Return frem Calorifier : m3th 38.8 1.6 17.8 18.2
Flue Gas Analysis - {Date: 9/6/1998) Low High
8 Contents 02 Vol % 06 08
- L i S Cor Yol % 14.0 150
co ppm - 192 357
. o NO " ppm 58 62
- | 8 Temperature ° . T 284 308
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(1) TRNF—0F 1 THUEIHREORES

|5, ®ah. Lp A /kme{i}ﬁﬁgiﬁ:U%@ﬁﬂw} 1995 4EM & 1997 34
‘—Hy%& 7 2 L_/J\@-

Table 7-2

Trends in Annual Energy Consumption and Costs
: 1995 1996 1997
Name of .
atilities Unit | Consum Costs | Consum Costs | Consum Costs
- ption kRM ption kRM ption kRM
Diesel oil kl 3198 208 3804 247 3547 231
LPG Ton 1109 | 133 955 115 1227 | 147
Electricity mWh. 7,302 1,675 8,937 1,963 9,568 2,074
(Peak) mWh | 4,381 5,362 5,741
(Off peak) mWh | 2,921 3,575 3,827
(Demand) kW | 1,265 1,265 1,265
City water kTon 198 237 190 228 163 - 196

(2) I.$)I/=F‘—‘7 o—
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FVF—HRELTEHELE O TH S, FELIR A —OWBLR. 20 . T
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HT. ST 5D EEE LRI R IVF -
WThOTHRLF-b
T7w®1$w¥~7m %D74kx@
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1R NF— gii!%o) kcal CHEL., BRAINTWS, 20O
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Tahle 7-3 Energy Flowchart of the Hotel

_ (1997)
Item Electricity Diesel oil LPG Total
The amount of (kWh) 3547 (k1) | (Ton)
consumption 9,568,000 | 295.5 (ton) 122.7
Primary encrgy 10° keal 3,044 1,350
(83.1 %) (11.7 %) (5.2 %)

Primary enérgy total 10° kcal 25,922 (100%)
Energy consuming facility
Air-conditioning 14,854 14,854 (57.3%)

(1) Chiller system 6,243 6,243  (24.1%)
__(2) Cooling Tower Sys. 2,583 2,583  (10.0%)

(2) Air Blower 861 861 (33%)

(3) AHU / Fan Coil U 2,799 2,799 (10.8%)

(4}Cmnmi“mwrPump 2,368 2,368  (9.1%)
Lighting . 3,229 3229 (12.5%)
Lift 1,076 1,076 (4.2 %)
Steam boiler (Laundry) - 1,586 1,586  (6.1%)
Hot waterboiler/Calorifier 215 1,458 1,673 (6.4%)

(Hot water supply) ' :

Cooking / Restaurant 1,292 1,350 2,642 (10.2%)
Others 862 862 {(3.3%)
Assumpnon

1. Conversion factor of electricity to primary energy: 2,250 keal/kWh

2. Low heating value of LPG: 11,000 kcal/kg

3. Low heating value and spec1flc grawty of diesel oil: - 10,300 kcal/kg and 0.8332

4

Percentage of diesel oil conqumptlon steamn boiler 52.1%, hot water boiler 47.9 %

733 ﬂ*i‘)b@l*)ﬂﬂf“?ﬁ.ﬁﬁﬁﬁﬁt

T )bd)la’ﬂ)b:\f“(ﬁﬁ%ﬁ trim:tuF@I:l 7-5 mﬁn“ca‘o
; x\bkmﬁ% 35,100 m* &L'Ca’r’%féh*cmé
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Unit; 10° kcal/m®y

Building
energy

Heat source

2515

Heat source
equipment
177.9

Air
conditioning
- 4232

Heat source auxiliary
equipment
- 73.6

Ventilating fan
24.5

_ Transfer
system
171.7

consumption
738.5

IHumination
92.0

Figure 7-5 Unit Consumption of Energy in the Hotel
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Table 7-4 New operafional Scheme of Chiller No. 3

. _ Equipment " At Peak At Off-Peak
Chiller No.3 (181 kW) < Supplied by @
Condenser water pumps (50 kW) X }  heat storage tank O
Chiller water pumps (47 kW) O ' O

' operated, X: not operated

Note: kW ... Motor Capacity, O :

anp—

e

New
patlern

~ Prosent

patlern

10 200 300 411} SO0 &0 700 800 900 1000 1100 1200 1300 1400 1500 1650 1740 1840 1900 2300 21,00 2200 23400 (00

Time

Figure 7-6 GinerNo.s(mectﬁcityj o

719
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a) BHROMIEL

DERTBY B NREE— I IS OMBEFEAPAZ VG TS5, Jhdar s
H-ORBENAELTHS I EERT,

05 2 BIERR RO IR, i{“L$Hé®aHLMﬁT B 27 IRE Y LﬁFTé
L. 1.5 MVA 3 1L EERRBEONFRIZET L THAW,

) XK : . ; :
ik D, H2EERO 2RUORBERETI L F LV —ORREEZMPTHEND
%, . - o

HHE 10BEEET B0, UTORRICETE, 300 kVA O3 T 8 —%]
Y 2REND B, o - R

—E\ll

e

P kWX (4 (1-cos? 0 1)/cos? & 1-v (1-cos? 8 2)/cos’ O 2 )
= 575 kWX (4 (10.8825/0.882" - (1- ) |

= 575 X 0. 5343 = 307 |

= 300 kVA '

Condenser Cépacity'

@) PR
}*J$Eﬁ(§‘ékd: NI 7}1/'C0)L_‘%E1 A 0){&17&&\_%—}@”%

143 YN F OB AT AIA y)\'mﬁmvtaz%iiﬁfmﬁ@iﬂ
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ZORTIVICETHOTL R—F—hH D, %@&ﬁ$ﬁmﬁ75®@01@é,
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Table 7-5  Lift Specification

Control System | ACEEL-D
Capacity Lift Ne.1,2,3,4,0,7: 17 persons
' Lift No.5: 20 persons
Stops Lift No.1,5,6,7: 14 stops
Lift No.2,3,4 : 13 stops
Speed 105 m/min. '
' : Lift No.1,2,3,4: 4C-Q875E
Operation .
Lift No.5,6,7: 3C-OS75E

THOTLX—F -3, £THRTHD.

M%mﬁﬂbfﬁn,mﬁﬁﬂ%&ﬂfﬁéo

@ ﬁﬁ(ﬁ%ﬁ)
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%wAamﬁﬂ®ﬁ$®ﬁ#mk®%76@@0?@%

3) ﬁbﬁ'ﬁ

#£ 7.6 ICETHD, WNFﬂ@ﬁH%>XTAMmﬁiEw« LHEE, x/Tf

/Z'I*} Ffﬁi’t@)ﬁf!ﬁﬂté}ﬂ XJ\ HIE‘“’C% %
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" Table 7-6  Performance Comparison of Power Supply Control System

VVGD VVVF ACEE
(Ward-Leonard (variable voltage (AC feedback control
system) variable frequency) system)
Riding Comfort Good Excellent Very good
Simple feedback Perfect continuous Complete feedback
control without torque control and control with tacho-
tacho-meter complete feedback nﬁetcr. But, _
' control with pulse discontinuous torque
generator “control between
motoring and
braking
Landing Accuracy Excellent Excellent Excellent
Noise Large _ : Quiet _ Smail
Starting noise of M- | = Sine wave current Motor noise caused
G set ~ controlled by PWM | by thyristor
(Pulse Width controlled current -
Maodulation) o B

Power Consumption

Large .
Large consumption
caused by M-G set

Very small, about half
of ACEE
Voltage and

Small
‘Static voltage
control, but fixed

~ frequency control frequency
for induction motor : -
- at high cfficiency . o
Space for Machine Large .| Very small . Small _
Room Large DC motor and | Small sized single- Small sized
M-G set winding AC motor reconnect AC motor
and control panel
Weight of Machine | Large Very small Small
Room Apparalus . L
Reliability Good Excellent, superior to | Very good
Wear and tear of ACEE o Solid state control
brushes and Solid state digital by analog devices
commutator of DC control by micro :
motor and M-G set processor e
Response Poor ' Excellent Excellent

Time lag to start due
to starting time of
M-G set

No time lag to start

No time lag to start

Maintenance-ability

Excellent

Very good

Poor :
Required complex ~ | No special No complex
“compound adjustment adjustment
adjustment” : L
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Table 7-7  Method of Variable Type Air Flow Control

Method Sub-classification Power Consumption
Damper Control Discharge ‘{Rank 1 ( Largest)
Intake 2 ' ]
Vane Conirol Intake 3
Change of Number of Poles 4
Control of Induction Motor | Control of Slip ( Secondary Resistance 5
Rotating Speed Control System) ' y
B | Primary Frequency Control { VVVF) 6 ( Smallest )

VVVE, A Y N—8 0 &b IR A i, e TR & U TR O E— 5
RASBCHMTEBOT, 2MRERICHBINTOHLEORO ANAT D
U-OE—FI VVVF HREFIITHHE. GanTROUEEDRNT, $3
B LCRHTAETH S, - -

4y ZEFRER O S O RE R _ S . _
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Recommended Modification Work . Yen ' RM
1. Ice storage syst'em' ' ' ' 92,900 2,991,000
2. VVVF system in the lifts 64,500,000 2,076,000
3. . VAV system in space conditioning | 4,132,000 133,000

- Remark ~~ The cost difference of lift renewal based on the existing specification and the
VVVF power supply system is 10 percent of the renewal cost, 208,000 RM.

7.5 HIRNFRROME

51 RLA y?a)ﬁﬁ‘:r_:ﬁ)v#—-{ﬁ#&

.h%bt&«f@ﬁ1$»¥ MRl BN TEALEREING, I I—FEAYR
S BT ABEEOBEN S, T%ﬁf/qfww&U7(ww¢sﬂlaﬁw)
wczﬁﬁkﬁorméoL@ﬁﬁ®&U7LﬁmfﬁH%mu$®;9Lmé

_Lﬁéﬁﬁ%ﬂﬁ(sﬁ#6zﬂﬁif) | 0.208 RM/kWh
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AT E—T AR Q2 S 8 IEET) 0.128 RM/ kWh
-He KRR G 25.7RM/kW/month

7-5-2 MWOMR
BXRWOMMREHT L, ZOREE 78 1077,

Table 7-8 Estimation of Benefit from Measures

Measures , ' - - Benefit, RM/year
lce storage system : ' ' o 118,338
VVVF system in the lifts 42,706
VAV system in the air-conditioning . : _ o _ _47,582
Increase in room temmperature : | ' 135,608

76 BIFNFEAE OB

AT BB &5 DT OHROBBNT £ — LY 54 2015 R MBS 265

OKEIR AT L
:LI/f\-hé?cD VVVF /XTL\
LHEN 3‘307‘7 VAV /ZTA '
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Table 7-9 Fixed Investment for Measures
" Measures Fixed Investment, RM

Ice storage system . ' : 1,887,000

- VVVF system in the lifts o 208,000

VAV system in the air-conditioning 133,000

762 ﬁa‘ﬁﬁ:‘iﬂ?d)ﬁ%‘: '

%7017, Fi 3 DO T AR 2§ FIRROL BL5) 2 # FIRROI 35 & CVEIY

&R
Table 7-10  Results of Financial Evaluation
- Measures ~ FIRROI FIRROI  Payback Period
s _ before tax " after tax ' '
Icé'sto;age' system N . .-0.8% -0.5% 15.9 years
. VVVEsysteminthelifts .~ 190% 13.5% 6.3 years
VAV system in the air-conditioning -~ -~ 354% . 249% 3.9 years
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Table 7-11 Assumed Rise in Electricity Rate for Stu'dy

Assumed Electricity Rate for Study Reference (C2 tariff)
Peak Load Rate 0.483 RM/kWh (15 JY/kWh) : 0.208 RM/kWh
0.128 RM/kWh . 0.113 RM/kWh (3.5 JY/KWh) '

Max. Demand Charge 49.9 RM/kW/month (1,550 FY/kWh/month) 25.7 RM/kW/month

%7121, B TRELAESESOS & TOMEEL T, HHOMES .
© FBIENT FIRROL 387 21%. BIS| 2% FIRROI T 15%890013 5. UL, K&
- ﬂvx?AT@usﬁ\Ib&~ﬁ®Vﬁﬁ&X?b?@23¢E%?%o

Table 7-12  Results of Financial Evaluation at Assuined Increased Electricity Rate

Mcasures o _ " FIRROI " FIRROI after Paybaqk Period
before tax tax ' o k
Ice Storage System - 204% 145% 46 yéars :
(Difference from the base) (+21.2%) . (#15.0%) - (-11.3 years)
VVVF System in Lifts  408% 28.6% 3.4 years
{Difference from the base) (+21.8%) ' (+15.1%) (-2.8 years)
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(3) TOMOEF

ZTOMDRE L2 713 1LHD 5,
Table 7-13  Other Reconmnendations
Category Recommendations
Operation . (@) To reduce suction air volume during air-conditioning
Management (b) - To adjust suction air volume to control carbon dioxide content
' (¢} To install automatic control for atr-condltlomng _
(d) To oplmnze selting temperaturc of water and air supply
(e} To optimize setting temperature and humidity in air-conditioned
rooms o ' ' o
' .(f) To introduce local air-cdnditioning for areas where intensive air-
' condltlonmg is required ' ' :
(g} To adjust the setting temperature and pressure of the heat source
. for air- condltlonmg :
(h) To adjust the number of operating heat sources for air-
conditioning
(i) To control and ad]ust the number of operatmg fdﬂ‘: and pumps i in
lhe air-conditioning system E
Maintenan_cé (@ To inspect and repair air-.Ieakag.é from the ducts
Management (b)  To clean the coils and filters of air-conditioners
{c) Tocléanthe condansers and evaporitors of chillers
(d).  To inspect and l‘Epdlr aviomatic control instruments
(¢) To reinforce the monitoring system by increasing the number of
measuring equipment pieces
(f)  Toclean lighting appliances and exchange old lamps _
(® To increase ilghtmg cfflclency by cleanmg the inner surfaces of
. rooms ' .
“(h)  To extinguish lights around windows _
(i | To regularly open/close blinds
G To regularly close front & stairwell doors
(k) To frequently open/close windows
To disseminate information on energy eff1c1ency promotion

W

and to request guests (o follow it,

7-30



WRW WOTRER

SEORFTHERR U2 = vlfy_ﬁ*'izy&mbi‘ 1995 SEIZRRAL I, 5 PR Rt PR A
UMﬂzﬁ)@%ﬁ%ﬁ%?b%y?f%%ké@&ﬁ%%%%@ﬁ&of%éo1
FNF-HBREBEBEVBPLTHD, LRIV F—BHF—ARBREOWTHEEE2HC
Bt Lz,

8-1 HWAREERRE

(1) 7§ %7:’&%1‘5 : Bandra Utama Shopping Center (¥ L o7 THRABORGHEMR)
() TR @WERRY v 7)) 1104 S '

(3) FEEEREROEHE : 191,751m* =
(@) R 199548 H 15 H

) BEBW: 0 FAI0MALFK 0BET

'84 Ectade o YIS i

(1) ENBEHIEC AT L . 2 RROBLOMESY Y N ERA TR A5 A
A2V a—&—Hicd s VAV (REHETE) SEEIhThS,

PEBEOI S a— 5 — VAT A

|  EAEIY-
B S — _ l_ l - s
| THE e 25T R
|
B R -
sethlen [T V]| ze— ko
| 1t _

81



(2) MG BEHUE & RYeamiar U 2 SR M2 M A Tnh 5,

: HUF QMGG 1 5 TR 2 SiliEI N5,
3y WBEHE AT N 2RBIATANRMGHER S EDFHEN TS,
(@) BREM AT A BRI T RE2A YFOTIRT 74 N—TEDONR TS,

S5) W AF L WA E N7 BRI 2N LT 5,
(6) 7KBEES - REEIDK G 2fERIL TV A,

(7) LLR—H—ET AN —F Dk
&, I 1600kg « 24 A\ 60 my/Sy IR
(8) e 2 %M, EIE 33KV

83 TR E—BEOHIE LR

D aw ey — @waﬁhﬁﬁﬁ %117}71ﬁﬂ Mﬁ\%2x
o T CLFINE—NT L AR S - e L 0 EB L, T - 447 - Mo
BEGTOIRINF—BHERERRS,

2av Bl s ORRTANF—BEHOEHILTOMY ;

1. Bh%E-EE
2. WHEIVYATFA
(a) HRMALRE
(b) HEREREE
(0 FEhHE

3. MBI AT A
8-3-1 HEHRE. REHA. WEWE

THNFE—WBOBRER - FHEL. THVE—)SS > 2 AT 5D T O
TCAEEBELE. ' ' o ' '

(1) =% EE

1) FEXE: iﬂxéﬁ\%ﬁ\ﬁﬁ
2) WERE: WE. @it wh. %
3) (UTRE: B, Bif

8-2



2) BWHVAT A

1) WK AT A ORI A VIR, mlEE (—RE K
_ fy W|IE. IR, ®WhH X

2) EHK: | HA DA, Wi

3) EEAT L (AHU) ¢ e ORI - BRI - W - R, AEOMADIRE
4) MWERHE W, . co, iRl
5) BESNERE  mERE  RE. WE. Co,RE
6) @it . : HIE. WEE. CO,iRE

3) B AT A
1) HmEK R

@) THRF-HR
1) BAMHE
2) Wi (AAK) E

) FHWE - KR

1) BBUALOFruy
2) HEOBEE

3y BB R ORI B

832 BERE
REHIE & B F O/,

o ®h
B R X
INB LD OBHNZATA VEMMTiH S, WEREHE 81 0O o@TRLTH
%, |

@ BEACBIIEAMER (K82 :
 ZOEMLBEIEMTRE, BHMBRSKIRICELT S LN 0. TERR
BWEERLTO S,



(3) WHEBE T BIEDEE (D 83 L9 8-4)

M AT MIEE IR OB T H DMLY — L BT B, HLJA
G LR L ORLUTH S, BLBRO DRI NS EBBEENTHL o & &
f-;]_’i:ﬂ—ﬂ ’

8-4



?
=
ovo

(urepy) wexRei( 201'] A30IS

-8 dan3Lg

. I
...,.\.._.u,“.mp..a: ..\.F; $1-0n
.&N W AN/ o
pg o Mv (2100 L HOVYHITUHO (HL0OL L HOVIHITUHO
440 NG GON EON LON 20N 'ON
nw Q. y A
Mv x© Mv C W00 LNV d
@.J O 0 HETIHD
N 0
0 O W@M?su: ,“.W, 21-on ao O "
“ _ % % . VZvid AAIMYNOILYN m . ._ _
o I e, LSHI4 0L 1 s N
e v1 = a2l W - ! 2-E1 = = g 1l = €L
T G og o G @ §
m W @M ® - m@ @%4@,% b
N — T
VANOOSL  AEER/ANIL  P1-00 v N
VANOOS! AEEP/AMNLL  E1-0N o "
VANOQOZ2 AEEB/AMLL  2L-0N
YAMOO02 AEEB/AILL - LL-0N
VANOOO0Z2  AEEP/MNLL vl : .
YANDOOZ  AEER/AMNLL £l ® QP ©-
YANDOOZ  AEER/MNLL 21 ¢
VANDOOZ2  AEED/MALL (L
YAWS  ANEE/ANLL Z2-EL
YANS  AIEE/ANLL {—EL
"1 VAWGL MILL/EE 2-LLL ] . _ Y
sl <>Ewm§m0wxw_ﬂm@m | =it | ZON AlddnS ONIWOONI 'ON AlddnS SNINOONI
CTHOG  ANPR ZHOS AMEE

8-5



ursned vondwnsuon) (P 7-g 2andig

PL'ZL0O ¥1 HIA3AS ONIEE 620N HITUHD munhD“
[ b e s | / 071
[ricoetpntmg | i 000
oL s 0's ar - o't 0Z. oL 00
[ Aw}
A4 B o s A A S0°¢ 0070 00T
827 wHC/ ol 26°0 1970 000
7'ON Addng A Vi CETON ¥ITHHD
Junwoouy WAQTTd ONIA 7€l
- [vAW] 7 ON 3ouejeg uohidwmsue) suda(g
— YIVld ACIMNQILYNEGD 82 Y3Q334doNHO 110 £L0  ¥Z'ON HITHHD 1-E10 _
o . . R I ] 1 002}
[ 150000 s, | _ 000
(van] 02 o9 0g o -t 0z ol 00
SQ'Y A B’ L6'0 0021
$6'¢C 000 up| £L 000
["oN Apddug Qe P'TONUTTHHD
2uriuonu] HAUTI ONY {i [-€L

[VANG [ON 2oueeg vondwnsuoy) owias[g

8-6



(uonesdd(y sumde() door] 121EA PIAMUD /BULY -8 AINBLY

Yy

yuey abeio}s 33

¥UB} AU
dwnd a3}

&

F 3

-

dwnd 83}

Al_ D

o] Jousmmn =YD b

L L D)
S TN e s S

8-7



(uonpeaad( sunpy3iN) deoy 1jep Py /ULy  p-g dmBLy

Yy .

A

JIQVIH

!
{

»

HI3qYIH

&

i

| uzavan

4

i

. quej abeiols a2y

yuep auig .
dind aosy

P

A

rIHd

i
?

Y

E

&

’ g |
¥3ay3H |

F 3

§3Hd

A

L

dund a3

- 88



Table 8-1

(Air Condition) Heat Loss from Entrance

Average Temp Heat
. Yelocity Temp Inside Outside Width Height Area Cornmenis Release
No Rate
*
m/s °c °c m m’ (kcalshir)
] 1.086 21 30 1.7 2.05 3,485 38033}
2 1,024 24 28 2 1.71 3.42 15649
3 -0.9 25 3i 2.37 2.1 4977 Auto Door 6 Sec 30024
4 -0.86 26 30 2.37 1.76 4112 16030
5 1.7 22 25 2.37 1.76 4.1712} Auto Door /Broken 23765
& 1.57 22 217 2.37 1.76 41712 Auto 36580
7 1.6 20 30 2.33 l.76 4,1008 73299
8 -0.84 20 30 2.34 1.73 40482 Auto/Broken 37989
9 1.3 22 28 1.8 2.1 378 43607
10 2 23 30 .77 z.1 3717 38134
11 1.46 .- 13 30 0,86 2.1 1,306 20620
12 1.53 24 31 1.77 2.1 3,717 4473
20 1.35 24 23 0.9 2,34 © 2108 12705
Total 452,928
kA S AEREESRMAS SARATN D T EEERT D,
3
Jusco .
i Jusco
Supermarket : A
:j information Shopping
. Complex
Main En!ra.nce
yo — -
| 5
Ground Level
4 L
7 IKEA
o | 7‘l 10
IKEA Maybank
_ Lower Ground
ook Shop Flower Shop
Lower Ground :
12 Repair
: | 1

Lower Ground

Figuﬁ: 8.5 Measuring Points of Heat Loss
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Table 8-2 Total Energy Balance of the 'Shopping Complex

" Energy Utitization Energy Consumption Lake Side Building
Type Basic Unit | kecal /h*10° | Basic Unit | kecal / h*10°
Electricity | Chiller 4700 kwh/h 10575 | 490 kwh/h 1100
Lighting 1870 kwh/h 4207 | 520 kwhth 1170
Lifts 300 kwh/h 675
: Others 200 kwh/h 450
LPG . | Cooking 2.86 m’/h 68| 3.01 m*h 71
City Water | Kitchens / Toilets 12.23 m*h . 6.84 m*/h -
Total ' : 15907
LRIF—HER ¢ (EL) 2250 keal / kWh, (LPG) 23,640 keal / Nm?
TNy — L EBREE
F - 70%
ATV 30%
mMARE 9380 kW
a) FHOEH S OEBH S
TR 24,700 Ton/Day
TR 3.78C |
ML ER . _ 93,300 X 10° keal/Day
by TavbBrFEry-02KE#K: 191,751 m?
c) HArMESZ DO RIS 1,990 keal/ m*/Day

717 X10° kecal/ m%*/Year -

HADTINF MR ACHA, COY 3y ES Dt s s —0T b P
BEED, IR AT AL H0EERD (1996 ERADTN— |k -
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(1) ZHALEROMEL 20kW

@) WEAET . 24 kW
(3) ﬁswﬁﬁﬂﬁ;{tﬁ 2C : 940 kW

Ay PR H1 20% KM

| (4) IHADLMNS a)if&m;{{i_&m : | 75 kW
80% 1S (452,000 keal/h)

(5) A7E—JREOENTIA 940 kW-100 kW

KRS  20+24+940+75-100= 959%kW (23,000 kW/D)
TR AF 940 kw (22,560 KW/D)
BEORIENE TOT0KW - (169,700 kW/D)
A : 13.5%
TR E SN 13.3%

86 BT NE—GEDO IR b
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' ' ' P E

3) WS 1T & B FUEEAT « BT AT 4 1 100W*100 (10kW) %fﬂ : 266,000 M

3) BMNEEZC LR | A
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TT—H T _ W 126000
[G]#5 1 7 WA 8,000,000 1

A7 E—TROBHFIA
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Wi - KBRS Bty oy, RS 10,000,000 M
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#8 : 107,200,000
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E—UHHBS GEENS RET) 0.208 RM/KWh
AT E— U AEE (2BhS 8 ET 0.128 RM/ kWh -
STIN LS S . - 257RM/kW/month
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Table 8-3 " Estimation of Benefit from Measures

- Measures : Benefit, RM/year
Stoppage of Inc;dming Transformer ' 36,770
Decreasing the illumination intensity 58,533

" Increasing the temperature of building area by 2°C | 2,209;'720
Prevention of heat loss from entrances 182,916.
Utilization of off-peak electricity 836,520

8-8 HIFNA—RIROMHIHT

T B L FORE QMBI T 4 — B 5 1 BHD DB A 217
.5 o . .

L REOET
- AR5 OISR (-
&7 E— 7 BHOMM
8.8-1 HIENORIE

WHHIEET ORED b ETrb N,

a)%ng}:'. U%l:RM&&U%lﬂYﬂS

() 7D9ibh-547: .@Eﬁ%ﬁélﬁﬁ

3) &Aﬁ%; ﬁ%

'@)Mﬁﬁﬂé  RREAENERL. 79> bk GRS S BT
: REAE 7.5% -

fﬁj&ﬁﬁ:  T %84t?b4?7-FW?ﬁ%éht&ﬁﬁ(Wﬁ@ﬁi.

T ORISR L) ZMEBSTICENT L.
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Table 8-4 Fixed Investment for Measures

Measures FFixed Investment, RM
Decreasing the illumination intensity . 8,566
Prevention of heat loss from entrances 261,685
Utilization of off-peak electricity ' 3,452,203

882 B ORE

%8517, 13 3 DOMEITKIT LR85 E 5 FIRROL. BBl 245 FIRROI 5 & L b}
&, - -

Table 8-5 Results of Financial Evatuation -

Measures FIRROI * FIRROI Payback Period
. :  before tax ~ after tax -
Decreasing the illumination intensity 683.3% 446.8% 02 years
Prevention of heat loss from entrances - 69.9% C47.9% . 2.1 years
Utilization of off-peak electricity 23.2%  164% 5.4 vyeas

8-8-3 BT OE®R

BB EOBAT LM T BEOT LA 27 ORERIIFE 12 25 140
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T BAORM] REGLbDEFAS, COZENE. RELE 3 DO,

FPHETHE LBV TR 7~ TN TH D EEL NS,

89 HIFNF—DOEHORT

NFNIIR ab T =D IR F-BHB LB g Thn R
WHEDE, LTORBALRNFT R ERET S, ' o
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Table 8-6 Other Recommendations

Category Recommendations

Architectural ‘() To install blinds and curtains on windows to shelter rooms from

Structure sunshine

(b) = To renovate glass windows by adopting thermic ray absorption
film _ : '
(c) To repair slits and replace weather strips on the walls

Renovation and (a) To install an overall air heat exchanger in future when the

Expansion of Air- number of customers increases '

conditioning (b) To make a study on the co-generation system if LPG becomes

' available as a heal source in future
{¢) To install an additional Variable Air Volume (VAV) system o
(d) - To adjust the room pressure to prevent excess draft
Operation, (a) To reduce suction air volume from entrances
Maintenance, (b} To adjust suctlon air volume by mstallation of carbon d10x1de

Management, Living detectors o _

Style and Others (c) To establish rules of air-conditioning systém ope.'ration between
Bandar Utama City Corporation énd JUSCO before introducing
an automatic control system for the alr-condltlonmg systcm

(d) To inspect and Tepair air leakage from the ducts -

(e)  Toclean coils and filters of alr—condltloners _

Hy To clt:an condensers and evaporators of chillers

(g) To reinforce the monitoring system by increasing the number of
measuring equipment pieces _

(h) To clean lighting appliances and exchange aged lamps

(i) To increase lighting efficiency by cleamng the inner surfaces of -

rooms

(i)  To extinguish lights around windows

(k) To regularly open/close blinds

()~ To regularly close front & stairwell doors

(m) To frequently dpen/cloSe windows . -
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