


2000 4 10

ASEAN10
Technical Directory
ASEAN
ASEAN
ASEAN
Technical Directory
CASBEE

Tool






FANE
B
W=
L. BEOBRIBRUE [-1
| B e Ir-1
O -1
2. FMICenter O v —0 v M -3
2.1 FMI Center MR -3
2.2 2002 R T R L II-6
2.3 WD 7 4+ a =T > -4
2.4 AR R -7
25 W dE C R -8
26 B xx—H#tE LoEE - xRcoOwWT -9
3. Pansea Orient-Express Hotel O 7 +u—7 w7 2Wr I-11
3.1 Pansea Hotel O I-11
3.2 2002 A DR R Ir-11
33 WIEMERRO 7 A w—T v -12
B4 AR D MR R n-14
35 HxxxF—H#itE LoEE - RO -16
4. U= a3y R R T O N II-18
4.1 BREE 1-18
4.2 T a T DN I-18
|| P e m-1
U II-1
2. Wisma Sime Darby Building ®=xv¥—2&W II-3
2.1 Wisma Sime Darby Building o#f% -3
2.2 TR -5
2.3 B R TR R -5
24 YRR A R OB 1I-8
25 ZOfMOMEFHHE m-17

26 & m-20



3. U—Frva v THERIZONT

3.1
3.2
3.3
3.4
3.5

3.1
3.2
3.3
3.4
3.5
3.6
3.7

2.1
2.2
2.3
2.4

3.1
3.2
3.3
3.4
3.5
3.6

SRR H R ORAS
Z DAL B IR

SRR H R ORAS
Z DAL B H IR

2. Lane Xang Hotel ® T %)L ¥ —2
Lane Xang Hotel DHfZL

2. Heritage Halong Hotel & /L% — 2k
Heritage Halong Hotel D%
BLR o B R A

V-1
V-1

V-3

V-3

V-4

V-12
V-16
V-19
V-19
V-19
v-21
V-22
V-28
V-33



4. VA IH A RETADOT +u—T v 7L V.35

A1 LA A R T VO V-35
4.2 2002 B T A A B V-35
A BRI D 7 o =0 S V-36
N L% 7 S V36
5. U= a R R T O V-40
N V-40
5.2 U= 2 a S T DN V-40
VI. ASEAN Btk =~ AN 777448 Vil B (BOJ &&&) ~0& VI-1
O VI-1
R DN T O NN VI-2
BOJ B D A VI-5
VI.L 772 & LTORYAMERICOWT VI-1
1. WY —r ey BB . VI-1
2. EroBT xR —HEECRETOWEE VI-2
3. DHEZIMOEM VI-4

VI. 2EEk
BEEE -1 74 n—7 v TRER L O L X — WA A5
BEEE -2 KEUV—I7 a3 v T TOREEE -1
H A5 & )
BEEE -3 KEUV—I7 a3 v T TORELER -2
ASEAN RRIEFREE (ASEAN)
ASEAN =R )LFX—_A N FF7F AL/ (REhEEHI%E)
ZEGR 4 BIEETV—7 v a v 7B
1. 2005—2006 4 D[ Fift 5
. L= T OIREIRE
. T A AOIEERE
. ASEAN AT H/LF¥—TF — X X— A DHEE
. Technical Directory {ERCIRTL
. 2006 —2007 £ FEA G ]

S Ok WD

X HE#HRE
1. BrRUTHERSE
2. 740y (w=7) HiE#RSE (Inception Workshop)



3. IPrv— v LU T HERE G- REHEA)
4. FHAZ - XM FAHERE G RBLHGEE)
5. £ Fx¥T (RN Ry) k@S (Post Workshop)

X. EIF—U—ravSEE

XI. ASEAN BT RXNLVE—RRANSLF7F 4 AL
Category 1 : New and Existing Building & #&7 £ /v
National Institute of Education (NIE) Campus (Singapore)
MeRE [ LX —) 2006 4F 1 A 5B#GEE %
BOJ (Board of Judge) #&H&k}



ASEAN Center for Energy
ACE ASEAN
2005 2 16

ASEAN

Technical Directory
ACE ASEAN Center of Energy

¢ Technical Directory
ASEAN

National University of Singapore (NUS)
ASEAN ASEAN Benchmarking

ASEAN



ASEAN

17 6 Inception
Workshop
18 1 Summary / Post Workshops
Inception
Workshop 5 ASEAN
Inception Workshop
2005 11 Technical Directory
ACE
Summary Workshop / Post Workshop ASEAN (Focal Point)
4 ACE Technical Directory
2006 5 31 6 3 5 30 6 4

11th Evaluation Meeting of the Board of Judges
ASEAN Energy Efficiency and Conservation Best Practices Competition for
Energy Efficient Buildings, ASEAN Energy Awards 2005 5 31 6 1
ASEAN
PRROMEEC
ASEAN EE&C-SSN Energy Efficiency and Conservation Sub-sector Network
6 2 3
ASEAN ASEAN

Category 1 New and Existing Building 5



National Institute of Education (NIE) Campus (Singapore)
Category 2 Tropical Building 50 15
Singapore Botanic Garden Visitor Center (Singapore)
Popa Mountain Resort (Myanmar)
Category 3 Retrofitted Building 5
Plaza BII Building (Indonesia)
Category 4 Special Submission
Environmental Friendly Solar Hydrogen Eco-House (Malaysia)
ECCJ 2 ASEAN
ECCJ ASEAN

Category National Institute of

Education (NIE) Campus (Singapore)

2006 1
2006 3
ASEAN
ASEAN
2006 6 30 7 ( 6 29 7 2 )

“Inception Workshop of on Promotion of Energy Efficiency and Conservation
(PROMEEC) (Major Industry, Building and Energy Management), SOME — METI
Work Program 2004— 2005” (

)
ASEAN ASEAN Center for Energy (ACE)

(ECCJ) 13
1 PROMEEC Phase-2
ECCJ

PROMEEC Phase-2 ASEAN
ECCJ

2005-2006 ECCJ

ECCJ
ASEAN ECCJ
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Directory
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2005 11 11 18 11 6 11 19

54 39
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Technical Directory TD

TD ASEAN

ECCJ
2006 26 27 Summary Workshop / Post Workshop
( 1 25 29 )

“Summary Workshop and Post Workshop on Promotion of Energy Efficiency and
Conservation (PROMEEC) (Major Industry, Building and Energy management),
SOME — METI Work Program 2005— 2006” (

)

ASEAN
7 1
ASEAN Center for Energy (ACE) (ECCJ)
4
ECCJ
4 PROMEEC
ACE Technical

Directory Database

Database/Benchmarking/Guideline

ASEAN
ASEAN

Summary Workshop
1




Post Workshop

Phase

ACE

Technical Directory Database

Summary Workshop

ASEAN

ACE

ASEAN

ASEAN



ASEAN

ASEAN

2000 ASEAN Center for Energy

ASEAN PROMEEC (Buildings)
PROMEEC "Promotion of Energy Efficiency and Conservation”
ASEAN10

ASEAN

ASEAN
ASEAN
ASEAN

oJT ASEAN

ASEAN

ACE ASEAN

2 ASEAN
1
2004 3 ASEAN10
ASEAN
ASEAN 2004
ASEAN
ASEAN

Technical



Directory Database / Benchmark / Guideline

OJT (On the Job Training)

ASEAN
Technical Directory Database / Benchmark /
Guideline ACE
ASEAN
Board of Judges (BOJ)
ASEAN

"ASEAN Benchmarking for Building”



FMI Pansea Hotel

2
8 7 JL717 11:00 - Bangkok 15:30, Traders Hotel In Yangon
(TG305) Bangkok 18:00 - Yangon 18:50
8 8 FMI Center : Follow-up Survey (9:00 - 16:30)
8 9 Pansea Hotel : Follow-up Survey  (9:00 — 11:30)
8 10 Workshop MCEA 9:00 — 12:00
Kanbawza Bank 13:30 - 16:30
8 11 Seminar & Workshop
8 12 Seminar & Workshop 9:00 — 17:00
30 Traders Hotel Yangon
5 7
85
2003 1 FMI Pansea Hotel

Governor’s Residence

FMI
On The Job Training (OJT)
r 15
Ministry of Industry 5 Focal Point  Mr. Aung Kyi Ministry of Energy




1 Ministry of Construction 3 Ministry of Science and Technology 1 Yangon

Technological University Ministry of Electric Power 1
Government 1 FMI Building 3

Maintenance Manager

25Kyt 2.5 kw
USDO0.04/Gallon
Pansea Hotel
4 2
50L
2 CO2
310 W w

ASEAN

Special Submission
Construction Entrepreneurs Association (MCEA) Headquarter Building
Bank Headquater Building 2002

Workshop
ASEAN
Building
8 12 Traders Hotel Workshop
ASEAN 4 69

Yangon City

70

110

Myanmar

Kambowza

Sustainable



. FMI Centre

.1 FMI Centre
FMI Centre
11
10,953 2
10
6.6kV 1600kVA 750kVA
11kWx 2 20kWx
210RT 231kW x
174 135
11kwWx 2 29.5m3
2002
2003 1 14 16
2003 2 25
FMI Centre
1915MJ/m2 2222MJ/m2 86



3 2000 100
119 10

28 FMI Centre
3
18,992kWh
13,214kWh
36,749kWh 1.8
3
2002
2003 2 2003 3
50F 10

2001

43

2001

0.6

4

110 2002

0.9

48F 8.9



2005 4

2005-Apr-22 2001-Apr-30

10:200 1155 1505 12:13 14:02 1544
Amb.tem 01 381 402 366
Amb.tem 05 353 383 401
LWT 01 33 4 39
LWT 05 123 11.6 12.2
RWT 01 135 13.6 123
RWT 05 132 12.4 134
RWT-LWT 0.9 0.8 12 102 9.6 84
#1 % 01 91 90 90
#1 % 05 85 86 88
#2 % 01 80 80 79
#2 % 05 51 52 89
Com kw 138 171 100kW*2
Pump 251/s*2

4 40

LwT01 3.3 4.0
LWTO5 11.6 12.3

RWTO1 12.3 13.6

RWT-LWT 8.4 10.2
RWTO5 12.4 13.4 0.8 1.2

11
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Electricity Consumption
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11 121%
120% | 110% o'% Lol
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20%
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2000 2001 2002 2003 2004
3
2002 2004 2002 5 6
FMI Center 2002-2004
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200000 |
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FMI Centre 2004

10.25MJ/KWh kWh

10 OA

kWh/m2

350
300
250
200
150
100

50

Energy Efficiency Index [kWh/m2]
[This Case 1kWh=10.25MJ]

Japan's Japan's hote FMI Ceter 2004
average average

50




FMI Centre
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FMI Centre

FMI Cebter

1kwWh
15

25K
/KWh
150K

20
15

/KWh
/

10

25

/kWh
1/6
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Pansea Orient-Express Hotel( Pansea Hotel)

Pansea Hotel

Pansea Orient-Express Hotel

2 3 7,1111 2
50
80
6.6kVx 50Hz, 500kVA
315kVA, 3 4 230V
62
1.1kwx 1  0.56kWx 1 36.4m3
4.1kWx 2 1.9kWx 2
50Lx 1.8kWx 50
2002
2002 1 15 16
Pansea Hotel 1196MJ/

3278MJ/ 1/3

11



4
W
kWh
40w
40w
40w
50L
85
2
2002
40W

CO2

12

w

23608
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2001

11

2004

11

Electricity Consumption 2001-2004

120,000
100,000 |
80,000 | —+—2001
< —=—2002
S 60,000 2003
40,000 2004
20,000
0
cC O = &= > c >0 a +H > 0
SE2I23338328
2003
2003 2004
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Electricity Consumption 2001-2004

880,000
860,000
840,000
820,000
800,000
780,000
760,000
740,000

kWh

2001 2002 2003 2004

2004 kwWh
MJ kWh
Wh 10.25
Pansea Hotel 1/3 FMI
Center 60

Energy Efficiency Index [kWh/m2]
[This case 1kWh=10.25MJ]

350
300
250
200
150
100

50

kWh/m2

Japan's Japan's FMI Ceter Pansea
average hote 2004 Hotel 2004
average
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Enegy consumption rate by ust

32%

68%

Energy consumption rate by use
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Traders Hotel Moderator
ACE Mr. Zamora Myanmar

Gen. Than Htay  Ministry of Energy
Lt. Col. Khin Maung Kyaw  Ministry of Industry
Mr. Soe Myint Ministry of Energy Energy Planning Department  Director General

ASEAM SOE
Myanmar Engineering Society  President Mr. Than Myint
60 3
ACE Dr. Weerawat Mr.Zamora 2 ASEAN 4

69 Myanmar

PROMEEC
Gen. Than Htay = Welcome Remarks Program
ASEAN Myanmar MOE  Director
Mr. Ayi Kyaw Myanmar
ASEAN Myanmar

2 ASEAN 2 4

1 Kambawza Bank Myanmar: Special Submission Category, Winner in 2002
2 Popa Mountain Resort Building Myanmar: Tropical Building Category Winner in
2005

3 PlazaBIl Building Indonesia Retrofitted Building Category Winner in 2005

4 Bayer House Building Philippines New & Existing Building Category Runner-up
in 2005

5 Alexander Hospital Building (Singapore: Retrofitted Building Category, Runner-up
in 2002)

6 Air-conditioning Unit Equippted with Heat Pipe (Indonesia Special Submission
Category, winner in 2004)

ASEAN

Myanmar ASEAN

18



Technical Directory

CASBEE
Database

PROMEEC Myanmar

PROGRAMME OF SEMINAR ON ENERGY EFFICIENCY AND CONSERVATION FOR
BUILDING BEST PRACTICES IN SOUTH EAST ASIA
Traders Hotel, Yangon, Myanmar 1 th August 2005

8:30 AM - 19:00 AM Registration
9:00 AM - 19:10 AM Welcoming Remarks
H.E. General Than Htay
Deputy Minister, Ministry of Energy
9:10 AM - 19:20 AM Opening Statement
Mr. Yoshitaka Ushio, Energy Conservation Centre, Japan (ECCJ)
9:20 AM - 19:30 AM Opening Statement
Dr. Weerawat Chantanakome
Executive Director, ASEAN Centre for Energy (ACE)
9:30 AM 10:00 AM Photo Session and Coffee Break
Session 1

Moderator: ACE

10:00 AM | - | 10:15 AM Introduction to PROMEEC Programme
Mr. Yoshitaka Ushio, General Manager, ECCJ

10:15 AM | - | 10:40 AM Overview of EE&C Initiatives and Activities in Myanmar
Mr. Aye Kyaw, Ministry of Energy

10:40 AM | - | 11:05 AM Concept and Activity Towards Sustainable Building in Japan
Mr. Yoshitaka Ushio, General Manager, ECCJ

11:05AM | - | 11:30 AM Energy Conservation Approach for Myanmar Building

Industries ( Kambawza Bank)

Mr. Yin Htwe Thet, M.D. Central Engineering and Construction Co., Ltd.

19




11:30 AM | - | 11:55 AM Energy Efficiency & Conservation(EE&C) Best Practices of Popa
Mountain Resort Building
Mr. Win Aung, Chairman, Group of Woodland Companies

11:55 AM | - | 12:20 PM Energy Audit Findings at FMI Building and Pansea Hotel
Building
Mr. Akira Kobayashi, Expert, ECCJ

12:20PM | - | 12:40 PM Q & A Session

12:40 PM | - | 2:00 PM Lunch

Session 2

Moderator: PTM

2:00 PM - | 2:25 PM EE&C Best Practices of Plaza Bl1 Building, Indonesia
Ms. Vincentia Ari Mutiawati

2:25 PM - | 2:45 PM EE&C Best Practices of Bayer House Building, Philippines
Mr. Irwin Angkico, Facilities Engineer

2:45 PM - | 3:15 PM EE&C Best Practices of Alexander Hospital Building, Singapore
Mr. Steward Tai, Building Energy Manager

3:15 PM - | 3:45 PM Inovation on Energy Efficient Technologies: Air-conditioning
Unit Equippted with Heat Pipe (Indonesia)
Mr. John Budi Haryanto

3:45 PM - | 4:00 PM Coffee Break

4:00 PM - | 4:15 PM The Development of a Technical Directory (Concept and
Methodology)
Mr. Hisashi Amano, Expert, ECCJ

4:15 PM - | 4:30 PM The Development of a Database/ Benchmarking/ Guideline for
Buildings Concept and Methodology)
Mr. Akira Kobayashi, Expert, ECCJ

4:30 PM - | 4:45 PM Q & A Session

4:45 PM - | 5:00 PM Closing Remarks

Dr. Weerawat Chantanakome
Executive Director, ASEAN Centre for Energy (ACE)

20




Wisma Sime Darby Building

8 13 (MH741) Yangon 12:15- Kuala Lumpur 16:25 | Pan Pacific Kuala Lunpur
(8M 331) Yangon 8:15 - Bangkok(TG 640 -
19:30
8 14
8 15 (Wisma Sime Darby Building) (10:00 —
16:30)
8 16 (Wisma Sime Darby Building) (9:30 — 16:30)
8 17 Seminar & Workshop Ptm 15
00 —17:00
8 18 Seminar & Workshop (9:00 — 16:30)
8 19 Ptm Wisma Sime Barby Building
(15:00 — 17:30)
21 Kuala Lumpur22:35|20 6 35
(JL724) -
Kuala Lumpur
JV 1998
PROMEEC 2004 ASEAN
2 Runner-up 2 KLCC
3 4
ASEAN PROMEEC
ASEAN




Wisma Sime Darby Office Building 20
22 Ptm Pusat Tenaga Malaysia Malaysia Energy Center
3 Ptm

Ptm

ECCJ  PROMEEC

BAS Building Automation System

WH Ptm
1
BAS
19 Ptm Ms. Azah
Focal Point 3 2 4 7
Ptm
8 1 Hotel Pan Pacific Kuala Lunpur Workshop
ASEAN 4 130
PROMEEC
Malaysia



Wisma Sime Darby Building

Wisma Sime Darby Building
Wisma Sime Darby Building
JALAN RAJA LAUT,50350
KUALA LUMPUR, MALAY SIA

22

2.1
54,856 .09m?
44,546 .54m?

20

Building Automation System (BAS)

. 1 Vv
1,500kVAXx 1,250kVAx
400V/230V
2.1
33. 7kWx 22 17kWx
22 .5kWx 33. 7kWx 22.5 kWx
40Wx 5,300
2.1
WCPU  10Hp 26.1kWx 39  29.8kWx
37.3kWx X 37.3KWx
2.1 WCPU
41kWx 14.9kWx 7.5kWx
37.5kWx
14 . 9kWx

44 .8kW 29.8kW 26.1kWx

\ Ea block
block _
, Rental office __ \'ne
Rental office Core el |
SRR o1 T <4 S U
Rental office
Rental office

21
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TNB

MOF Meter of finance
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©

Stand-by
Cooling wate

10Hp fan
East block WCPU
1set/floor x20

IR

© @
[><] Condenser pump

WCPU

@

Supply air
Returnvair
\ 4
2.1

!

West block WCPU

@

2sets/floorx 15

I | | |
<o <o o o
Cooling tower |___| |___| |___| |___|

©




2.1

2005 15 16
Amiruddin Haji Abu Building Executive
Amiruddin Mohd Nadzri Building Executive
Ptm(Malaysia Energy Center)
Muhd, Muhtazam Moor Din
Technical Assistant, Energy Industry & Sustainable Development Division

(2002 2005 )

700,000
_. 650,000 X
=
= 600000 |
4
3 om0 R
2 500,000 v —e—2002 —=—2003
450,000 —A— 2004 2005
m,m 1 1 1 1
. . . L < . . X, . .
R S I T A AR
Month
31



KUALA LUMPUR

Pow er(kWh/month)

620,000
600,000
580,000
560,000
540,000
520,000
500,000
480,000

2002 2003

2004 2005

3.4 6%
2002 2005

Power consumption
(KWh/month)

Darby building 2004

077 078 079 0.8 081 082 083 084 085
Occupancy
3
59
7,013,356kWh Darby building



124.9
Wh/m Darby building 127.8 Wh/m? 1.023

18,000,000
16,000,000 y = 124.9x ¢

14,000,000 2 _
12,000,000 R™=0.8673
10,000,000
8,000,000
6,000,000
4,000,000
2,000,000
0

0 20000 40000 60000 80000 100000 120000

Power consumption(kWh)

Gross area(m?)

59

47 Darby building

47 169.31kWh/m? Darby building
157.4 kWh/m®*  93%

Darby building

18,000,000
16,000,000 [y = 169.31x

14,000,000 R? = 0.9295
12,000,000

10,000,000
8,000,000
6,000,000
4,000,000
2,000,000

0

Power consumption(kwWh)

0 20000 40000 60000 80000 100000 120000
Net area(m?)

a7



Darby building

i 13%
25 5% O Chiller plant 26
B Pumps and fan 12%
25% 49% O Lighting and Plags
0
O Meclgnary ex 13k
for air conditioning
134 364
0 M others : )
Wisma Sime Darby Japanese Office
3
49% 25%
2000
700
IS 600
‘g = 500 FSet time limit
= S 400 | @\water flushing
S E
S £ 300 [ \
g £ 200 |
g 100}
0
2000 2001 2002 2004 2005
Year
3
2004




8 8 &8 & 3
& & & & ©&

Weater consumption
(m3/monnth)

S
S

0
400,000 450,000 500,000 550,000 600,000 650,000 700,000

Power consumption(kWh/month)

2.3

Darby building 20

Building automation system (BAS)

( WCPU )




A M argin loss (Design M argin)

IC;EnIStht ruartl_rling at Difference between
> cled capaticy actual operation capacity
Q 34\ and required capacity
&

O
g /ACM —
o
.
. >
time
A
WCPU
25Hp  WCPU (5Hp, 10Hp, 10Hp)
WCPU
2.4 WCPU
Unitl Unit 2 Unit 3 | adjusted
5hp 10hp 10hp capacity
casel on off off 5hp
case?2 on on off 15hp
case3 off on on 20hp
case4 on on on 25hp
BAS

10



Return air

Fresh air

40Hp

hi g

T ‘——&i U; U, Us
Supply air Fan =)
Control unit
Office space \
BAS
4 WCPU
WCPU 40Hp WCPU
80% 98% %
120
— 100 < Namper
O\O
T 80 - —
) .
= Suction damper
S 60 4
T 40
0
20 -
0
0 20 40 60 80

Air Flow(%)

3.4

11

100



80%

1.5
d2 o
Fan
Pulley ratio = di
d2
2.4
5.5
280
a. WCPU
25Hp WCPU 2h/d  20Hp
5Hp
BHp(=3.73kW)x 39 x 2h/dx 280days/year 81 354kWh/
b.
West block 14 80
80 2.4 98%
58 10h/d
4
Power Power Applicablg Power consumption
Flow control rate kw units
Damper control 98% 7.301 14] 286,199 kW /year
Speed control by INV 58% 4.321 14| 169,383 kW /year
Improvement 40% 2.98 116,816 kW /year

Power rate to labeled valueis at 80% load factor

12



10Hp
Darby building

7.5kW

10kRM 3k

0.272MR /kWh

2.98kWx 10h/dx 280d/yx 0.272MR/KWh 8,344kWh/yx 0.272MR/kWh

=2,270MR/
10kRM/2.27k MR 4.4
4
Item Energy saving Cutting down of bills
WCPU's unit control 81,354 kWhlyear 22,128 RM/year
Fan's speed control 116,816 kWh/year 31,774 RM/year
total 198,170 kWhlyear

53,902 RM/year

T4 T6 10%
__ 80
X
T 60
S
% 40 L ow load factor
g 2 —
g5 . =
T1 T2 T3 T4 T5 T6
Transformer No
.4
T4 T6 T5 T3

13




< 1,000
?, 800 hifti f load
= ifting of loads
S 600 °
g
- 400
o
5 200
g 1. [
T1 T2 T3 T4 T5 T6
Transformer No
A4
A4
6-transformer system( as it is) 4-transformer system( Proposal)
Transformq Capacity Current App. power| L. facter | Current App. powel L. facter
kVA A kVA % A kVA %
T1 1,500 45 857 57 45 857 57
T2 1,500 45 857 57 45 857 57
T3 1,500 30 572 38 38 724 48
T4 1,250 10 191 15 20 381 30
T5 1,500 8 152 10| App. Power: Apparent power
T6 1,500 10 191 13] L. Facter: Load factor
30 30%
50%
Loss at 50% load factor
12,000 (1,500KVA)
10,000 [
< 8,000 f O Load loss
g 6,000 [ O No-load loss
-1 4,000
2,000
0
S 8, & &3 &
@ s L w <538 2v¢
5 s * > Sgo& €3
s < g7 35 g
™ =z
T <

14




Darby building 20

4

Capacity of No-load |Load loss
transformer loss(W) (W)

1500kVA|T1 35,6 2,380 15,910

1250kVA |T4 2,130 13,900

No-load lossx 24h/dx 365days/year
Load loss x (Load factor)2x 10h/dx 280days/year

4
System |No load lossLoad loss |Total loss |Improve
kKWhty kWhly kWhly kWhly
6 trans. 122,903 37,657 160,559 Base
4 trans. 81,205 43,100 124,305 36,254
36,254kWh/  (9,861kRM/year)
Hf
150 200LX 40Wx  tubes

40wx 3 tubes
with C & C stabilizer

00
l =
‘/:qul FI% \

Covered with a plastics plate
If the cover is not clean, the brightness is
reduced.

36wx 2 tubes(Energy saving type)
with C & C stabilizer

32wx 2 tubes(High frequency)
with Inv. stabilizer

O ‘Q O

Change to Hf tube

Remove the cover and
fix areflection plate

15



Lamp Input Flux of . Colar .
Category power power light Efficenecy renderig Life
(W] (W] [Im]]  [Im/W] [h]
Fluorecent lamp
Generd 40 43 3,000 69.8 61 12,000
Energy saving type 36 39 3,000 76.9 61 12,000
High frequency 32 35 3,200 91.4 88 12,000
Hf
INV.
1 36Wx 2tubes( ) 32Wx 2tubes(Hf )
80% 4,000
10 x 280
2.4
4
Lighting apparatus Power/apparatus Power consumption
As itis. [40W*3tubes, C&C stabilizer 129 W 1,444,800 kWh/y
Proposal 136W*2tubes( Energy saving type 78 W 873,600 kWh/y
Proposal 232W*2tubes( Hf tube) 70 W 784,000 kWh/y
571,200kwh/ 155 360RM/y
660,800kWh/ 179,738RM/

Building Automation System( BAS)

BAS PDCA
BAS

16




BAS

BAS
PDCA

Ll

Plan: Tofind the loss and waste of energy  consumption
and find countermeasures to minimize them.

Do: Carry out the countermeasures

Check : Evaluate the result

Action: Reform the process

Improving through PDCA cycle

2.4 PDCA

BAS

5% BAS
x 5% 7,013,356KkWh/yx 5% 350,668kWh/ (95,361RM/year)

W=AV Vx P cos® X
AV Vv P cosd
AV V P cos®

17



WCPU

450V
400V

AV V=50V/400=12.5%
10%

g@]

Water saving disk ‘ Ordinary disk

Water saving disk

Water saving disk plate is bigger than

ordinary one.
*Thedisk is not applicabletosinglelever type tap.

2.5

180

18



40

Discharged water volume

(L/min)

20

10

Ordinary disk
> il Y \\‘
‘,-"- ___.-""/ . .
f__,..--" Water saving disk
| I

30 90 150 210 270 360
Turning -on tap(degree)

19

fully open



.6

. Energy conservation Ratio Maney saving
No Recommendation kWh/year % RM/year
1 Ir_nprove_men_t of operation of 198170 28 53,902
Air conditioning
2 Improvement of load factor of 36.254 05 9,861
tansformer
3 Improvement of lighting system 571.200 81 155,360
Subtotal 805,624 114 219,123
Further improvement by the
4 effective usage of "BAS" 350,668 >0 95,361
Total 1,156,292 16.4 314,484

20




- Ia.l

Cable impedance: r>> x
Source * > 1T — ‘ Load
o |

la,

Capacitor current

Ic fective current: le

»

Reactive cu:re t Improved
r

Apparent current

lax laz
cos®d cosd
laz la:
AV x la
w

~ AV P

W= =7~ % Cos®

AV Vv P: cos®d

21



Hotel Pan Pacific Kuala Lunpur
Agenda Moderator Ptm Ms. Azah
Malaysia VIP
Mr. Teo Yen Hua Duepty SecteteryGeneral, Ministry of Energy, Water and
Communications
Dr. Syed Hamzah Syed Othman(Chairman, Ptm)
Dr. Anua Abdl Rahman  CEO, Ptm
130
2 ACE Dr. Weerawat Mr.Zamora 2 ASEAN 4

ACE Dr. Weerawat Welcoming Remarks ECCJ Mr.Teo Yen
Hua Opening Remarks Program
Energy Commission
Dr. Hassan Ibrahim ( ACE  Executive Director) “ EE Regulation and Incentive”
Malaysia 2 ASEAN 4
ASEAN

1 Telekom HQ ( Malaysia: New and Existing Building Category, Runner-up in 2005)
Low Energy Office Building: Min. of Energy, Water & Communications

3 National Institute of Education Building (Singapore: New and Existing Building
Category, Winner in 2005)

4 Plaza BIl Building (Indonesia: Retrofitted Building Category, Winner in 2005)

5 6750 Office Tower Building (Philippines: Retrofitted Building Category, 1°* Runner-up
in 2004)

6 EGCO Tower (Thailand: New and Existing Building Category, 1°* Runner-up in 2000)

CASBEE

Database Technical Directory

ECCJ CASBEE

22



SEMINAR ON BUILDING ENERGY EFFICIENCY BEST PRACTICES IN SOUTH EAST
ASIA
ENERGY EFFICIENCY AND CONSERVATION SUB-SECTOR NETWORK (EE&C-SSN)
Pan Pacific Hotel, Kuala Lumpur
18 August 2005

TENTATIVE PROGRAMME

8:30 AM - | 9:00 AM Registration
Pusat Tenaga Malaysia
9:00 AM - 19:10 AM Welcoming Remarks
Dr. Weerawat Chantanakome
Executive Director, ASEAN Center for Energy (ACE)
9:10 AM - | 9:20 AM
Speech by
Mr. Yoshitaka Ushio
General Manager, Energy Conservation Centre, Japan (ECCJ)
9:20 AM - 19:30 AM )
Opening remarks
Y. Bhg. Datuk Mr. Teo Ten Hua
Duepty Secretary General, Ministry of Energy, Water and Communications (MEWC)
9:30 AM 10:00 AM | Photo Session and Coffee Break
Session 1
Moderator: ACE
10:00 AM - | 10:25 AM | Paper 1: EE Regulations and Incentives
Dr. Ir. Hassan Ibrahim, Energy Commission
10:25 AM - | 10:50 AM | Paper 2: Concept and Activity Towards Sustainable Building in Japan
Mr. Yoshitaka Ushio, ECCJ
10:50 AM - | 11:15 AM | Paper 3: Telekom HQ, Malaysia
Ms. Serina Hijjas, Hijjas Kasturi Associates Sdn
11:15 AM - | 11:40 AM | Paper 4: Low Energy Office Building: Min. of Energy, Water & Communications
Ir. Abdul Rahim Mahmood
11:40 AM - | 12:05 PM | Paper 5: National Institute of Education Building, Singapore
Mr. Tan Khwee Khoon
12:05 PM - | 12:30 PM | Q & A Session
12:30 PM - | 2:00 PM Lunch

23




Session 2
Moderator: PTM

2:00 PM - | 2:25 PM Paper 6: Plaza BIl Building, Indonesia
Mr. Reynaldo Baura
2:25 PM - | 2:50 PM Paper 7: 6750 Office Tower Building, Philippines
Mr. Gerald Monasterio
2:50 PM - | 3:15PM Paper 8: EGCO Tower, Thailand
Mr. Saksit Suntharekanon
3:15 PM - | 3:45PM The Development of a Technical Directory (Concept and Methodology)
ECCJ
3:45 PM - | 4:15PM The Development of a Database/ Benchmarking/ Guideline for Buildings
(Concept and Methodology)
ECCJ
4:15 PM - | 4:30 PM Q & A Session
4:30 PM - | 4:40 PM Closing Remarks
Dr. Anuar Abdul Rahman
Chief Executive Officer, PTM
4:40 PM Refreshment and End of Programme

24




Lanexang Hotel Don Chan Palace

11 (11:00) - - 19:35
11 Lanexang Hotel
1 8 Lanexang Hotel
11 9 Don Chan Palace
11 10
11 1
1 12 20 20 - 21 25
50
1 8
1 Don Chan Palace
oJT Lanexang Hotel Mr. Khamso
Kouphskham Ministry of Industry and Handcrafts MIH) MIH EDL
(Electricity du Laos) Ministry of Education Ministry of Finance Ministry of Security
Prime Minister Office National University of Lao
15 PROMEEC
Focal Point Mr. Khamso
ECCJ
oJT
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Don Chan Palace Lanexang Hotel
PROMEEC
1
PROMEEC
1 30 40
oJTt
11 10 2
oJT
13
Chan Palace 64

Don



Lane Xang Hotel

Lane Xang Hotel
Lane Xang Hotel
Fa Ngum Road, Vientiane Lao PDR. PO. Box: 280

72 .1 .1
9,852m?

7,823 m?

A Lane Xang Hotel

11 Vv 1,000kVA ( )

400V ( )
.1
24.978kW(2.54W/m?)
Split Type
2.6kW 53kW 145  7.0kW 9.7kW 19  12.9kW
2.6 kWx 2.6 kWx
KW

43



24,000BTU

2004 PRPMEEC Seminar Workshop
18,000BTU
Snack Bar 1
Store Pool
Laundry Pool house
L1
Kitchen
N
Guest Room | Guest Room
Corridor 2 3F Corridor Sair
Guest Room | Guest Room
|
9%
.1

18%

5%

29%

@ Guest Room

m Lobby & Corridor
O Conference Room
O Restaurant

W Utility, Others



From Power Companies

400V 400V
I 11kV
MOF MOF MOF MOF
é 1,000kVA
400V
v v \ 4
Snack Bar l l ¢ Swimming Swimming
Pool -1 Pool -2
Hotel
.1
2006 11 7

Mr. ? (Manager)
Mr. Pathum Chanthavong (Engineer)




(2003,2004)

c 200 @ 2003
o
S m 2004
= 1
gg 150
§ £ 100
g
£ ®
& 0
9 85 5 8 2 >0 9 g 3
iﬁzfézﬁ,%zc%c%g%
Month
3
. —e— Lane-Xang Hotel 2003
E 20 —=— Lane-Xang Hotel 2004
ey
Don Chan Palace 2005
i 15 F
2
‘@ 10 |
c
[
E 5
5]
=
£ 0
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Month
3
Don Chan Palace Hotel
2004 6 F



2003 Lao Plaza Hotel Vientiane

250
2
G~ 20|
g E 10
£ <
5 = 100
s <= 50
g
0
Don Chan Lane Xang Lao Plaza
Palace Hotel Hotel
3 Vientiane
Lao Plaza Hotel Lane Xang Hotel F 5F
Don Chan Palace Hotel
13% @ Aircon 13%
; 28%
M Heat Transit
12% 8%,
0O Hot Water Supply
0% O Lighting & Plug
. 22%
15% B Mechanical power
19%
O Cthers 10%
10% 4
a)Lane Xang Hotel b)
3
50% 15%



200,000
c
S .
gg 150,000 ¢ o °
5 é . 2
§ £ 100000 -
o) E o2 N7071 ¢ 2008
= = 50,000 R—=0797/1 m 2004
£ —_ (2004)
0 ]

20.0 2.0 24.0 26.0 280 30.0
Temp (
2004 R?=0.7971
2004
3

Usage Supply Ratio
Hotel Building 33,477 86%
Swimming Pool 2,190 6%
Cooking & Snackbar 3,094 8%
Tota 38,761 100%

86%

8% 2004

Water Consumption
(m’/month)




2004

@ Cooking & Snackbar

@ Swimming Pool

288888883

NN A A

(Yo N /ew)
uondwnsuo) B M

. . X, Q- .
I SN U
Month

P D

2004

THHHWMH \

10

2005

28Q
"AON

190

‘Bny

Ainp
aung

e

N
0ed
-Uer

g8 8

) <
(Yuow/Bx) Alddns od7

2,000
0

Month/2005




3

power Water
Hotel Buil.  Pool-1 Pool-2 | Hotel Buil. Pool Cooking LPG Temp.

Hotel Buil. 1
power  Pool-1 0.64 1

Pool-2 -0.10 0.62 1

Hotel Buil. 0.52 0.10 -0.34 1
Water  Pool -0.40 -0.48 -0.09 0.25 1

Cooking 0.29 -0.23 -0.71 0.76 0.17 1

LPG -0.20 -0.51 -0.65 0.55 0.99 0.81 1

Temp. 0.89 0.60 -0.21 0.46 -0.46 0.33 -0.28

0.5
-1
LPG
LPG
LPG

10




16

16 16
A A
S Power Consumption S Power Consumption
E i Fullload running Never be down E : Full load runhing  Reached at
ol I : ol ' \Room Temp .
5 i Room Temp. to Set-up Temp. 5 i Set-up Temp.
E Se:t—up Temp..
L 1 .
ESet—up Temperature. i On/Gff running
| > i
SW ON Time SW ON t Time
a 16 25
4
16
25 25
ON OFF
18,000BTU COP=2.5
18,000BTUx 2.9307x 104kWh/BTU 2.5 Jd1kwW
16 2.11kwWx 7h 14.77kwWh/d
25 2.11kWx 0.5h .05 Wx 6.5h 7.91kWh/
( 30 ON OFF
15 70%
30%

14.77kWh/d  7.91kWh/ 6.86kWh/
16 6.86kWh/ x 15rooms=109.7kwh/d,

11

>



109.7kWh/dx 365 40,050kWh/year

40,050kWhl/year 1,280,200=0.031

4
SW ON
SW
SW
50% 5W
50%
5Wx x 12 X

1,920W/dx 365d/year 700.8kWh/year

700.8kWh/year 1,280,200=0.005

12

1,920W/d



Vientiane (

—=— Horizontal Plane

1000
2 a0 Vertical Plane facing East
£ Vertical Plaen facing West
8 e00
-g 400
B 200
&
0
4 6 8 10 12 14 16 18 20
Time
4
800kcal/mzh
600kcal/m2h
F
m
July, Aug. in Tolyo
i
o n dry land
=h
z
[]s
=
5
g o
[}
o
B ofzss
_5 1 1 ] i i i L]
g 3 & 12 15 1% 31 M
time
4
20 25 Vientiane 35
60 F
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\ Roof Tile

Open Air 35 s +20m’n
|

Free Air T

| Ceiling Boad

Room 30 20mm
4

To Tc Tr K kcal/mzh
ai kcal/m2h
Kx To Tc aix Tc Tr

4
Thermal Conductivity | mh /kcal|  [Heat Transfer Coeffcient keal/m?h
Roof Tile 0.86 Roof oo 20
Styrofoam Boad 0.032 Ceiling qi 5.3
Laminated Wood 0.16
K1
Ki= 1/a o+tr/A r+Rattc/A ¢
= 1/20+0.02/0.86+0.08+0.02/0.16 3.594
tr tc Ar Ac Ra
0.08mzh/ kcal
60 a i 5.3kcal/mzh
42 64kcal/mzh
K2
Ko= 1/20+0.02/0.86+0.08+0.020/0.032+0.02/0.16 0.944
35 27kcal/m2h

27 64=0.42(42%)

14




To 60 30

F
30
60
64kcal/mzh 27kcal/mz2h
37 kcal/mzh F 1,512mz2
37kcal/m2hx 1,512m2 55,944kcal/h
COP=25 Es
Es=55,944kcal/hx 1.163Wh/kcal 2.5 1,000=18.92kW
x 365
18.92kWx  hx 365d 34,522kWh/year
34,522kWh/1,280200kWh 0.0270
11kV 400V
I2R
400V Building
From Power Company
I 11kV o
existing part
MOF
— additional part
400V 1,000kV A
SC l Hotel l l _
Snack Bar Swimming  Swimming
Pool-1 Pool-2
4
1,000kVA
2004 409kW 80%

15



50

500 VA
400V

Power Consumption

8

8 &8 8 8

1

3

5 7 9 11 13 15 17 19 21 23
Time

16




PDCA
PDCA PDCA

Il

Plan: Tofind the loss and waste of energy  consumption
and find countermeasures to minimize them.

Il

Do: Carry he countermeasures

Check : Evaluate the result

Action: Reform the process

Il

Improving through PDCA cycle

.4 PDCA

S%

x 5% 1,280,200kWh/yearx 5% 64,010kWh/year

17



40

.5
CO2
CO2 1,400ppm
CO2 800ppm
CO2 1,000ppm

18



, Energy conservation Ratio Money saving
No Recommendation KWhyear % K Kipslyear
1 Raising Set-up Temperature of 40,050 31 33,081
RoomA.C
2 Installing of Humgn Sensor 701 0.05 579
(Example: on Toilet)
3 Reducing of Solar Gain through 34,522 270 28,515
Roof
Subtotal 75,273 59 62,175
4 Further improvement by the effective] 64,010 50 52,872
Energy Management
Total 139,283 10.9 115,048
826Kips/kwh

19



Circular Plate

15

Al
21.6Wh/
21.6Wh
90
10 x 60 x 60 90 400
21.6Wh/ x 400r h .64kW
/kWh 1/1.5

/KWh  667Wh/r

20



Don Chan Palace Hotel

Don Chan Palace Hotel
Don Chan Palace

Sum Holding Co., LTD Malaysia
Unit 6, Piawat Village, Sisattanak District, Vientiane Lao PDR

14
218 3.1
33,000m?
29,700m?
2005, Jan.

3.1

22V
380V/230V

11kWx
218.7kW(6.63W/m2)
890kw
31
315kWx
45kWx
193.7kW  FCU 558
kWx 2.2kWx
15kWx 4
Diesel Qil

AHU 40

Don Chan Palace

1,000kVAx 800kVAX
3.1
15kWx
45kWx
52.8kW
1.5kWx

4kWx

21



Metering Out Fit

O

112 ;]1
48 56 > 7
Guest room 1 14F 7{260 "
Meeting | Hall 64
88 Rooms u
1 3F )

31

From Power
Company

MOF

Trl 800kV A Tr2 K} 800kVA Tr3 1 OOOkV Tr4
I
600kvar @ 800Iwar 5 27&var
#1Chiller #2Chiller 19 distribution lines 10 distribution lines
Pump, Coolingtower #3Chiller Light, AHU, others light, AHU, others
3.1
& ®)
Cooling-tower
Condenser Pump
Chiller
@ Chilling Water Pump
FCU
Out Air Y Supply Air
—» AHU > >
3.1

22



Chief Engineer

2005 11

Mr. Bounthong Keovongsa Chief of Engineering Department

Mr. Bounthong

Don Chan Palace Hotel

PROMEEC

Typical Recommended Footcandle Values

Auditorium (Variable on dimmers)

Assembly only ................cccccce i, 0 t0 50
Exhibitions ... .30 to 80
DaNCINg ..o 2 to 10

Bars and Cocktail Lounges

(Intimate) ..........ccceccvvviiiiiiisieeeeeen. under 4

Bathrooms

MIFTOF .o 40

General ... 15
Bedrooms

Reading (Books, magazines, newspapers) ...... 50
WIAEING e 50
MaKe-UP™ ..o 30
General ..o 10
Corridors and stairs ... 5to 20

3.3

23

Dining areas
Cashier ........cccccecceeviiiiiccieii.. 50
Intimate type - -

Light environment .............cccccvinn over 10
Subdued environment ..................... Under 3
For cleaning .........cccoocovviiiiinn. 30

Leisure type - -

Light environment .............cccccvinnn over 30

Subdued environment . ... Under 15
Dining areas

Quick service type - -
Bright surroundings .....
Normal surroundings

Entrance Foyer ..........cccoeeiinns 30

Front office ..o

Kitchen : Work station areas ... 30 to 50
Inspecting, checking, pricing .............. 70
General, non-work station ................. 10 to 30




10%

O Guest Room
B Loby & Corridor
O Conference Room

O Restrant
B Office
@ Utility
B Pool & others
3.3
1 30 40
Chief Engineer
Asst Asst
Chief Engineer Chief Engineer
I I ! !
Electrical Mechanical Air Cond Electrical Plumber Carpenter
Supervisor Supervisor Supervisor Supervisor Supervisor Supervisor
I_ Electrician I_ Mechanist I_ Air Cond Man I_ Electrician |_ Plumber I_ Carpenter
3menbers 3menbers 2menbers 4menbers 2menbers 3menbers

3.3

24




(2005 Jan. Oct.)

< 500
i)
*g_ 400
S £ 300
2=
S = 200
g 100
£
0
) . — %\ c = o)) - =
EPE&2332838¢2%8
Month
3.4

—e— Lane-Xang Hotel 2003
Trends of Power Index —=— Lane-Xang Hotel 2004

20.00 —aA— Don Chan Palace 2005

15.00

5.00

Power Index (KWh/m?)
H
o
o
o

0.00

BSOS N W

3‘0(\ Qép I R @’bﬁ 3\\? N ‘?’Q%Q’Q S QO
Month

3.4

Lane Xang Hotel

Don Chan Palace 5
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2003 Lao Plaza Hotel

- 250

]

28

5 = 100

0
Don Chan Lane Xang Lao Plaza
Palace Hotel Hotel
3.4
Lao Plaza Hotel
Lane Xang Hotel 5F
11% 13%
O Heat Source
M Heat Transfer
O Hot Water Supply
O Lighting Plug
B Mechanical Power
| 10%
1% 19% Otheres 0
a)Don Chan Palace b)
3.4
49% 25%
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19.494x - 215.82

o O O O o o
n O 1 o W o
< S o NN

(Yauow /ymx)
uondwnsuo) lamod

24.0 26.0 28.0 30.0
Temparature(

22.0

20.0

3.4

RZ

R?=0.2365

2005

g

4

g 8

m Lo

(Upuowy )
uondwnsuo oe M

o

%ed

AON

3.4
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8000

®
8— —~
S < 5 6000
o .S S
5 e E 4000
s T 3
£ £ 2000
>
= 0
0 5,000 10,000 15,000
Water Consumpption(m3/month)
3.4

)

Temparatur

40.0

30.0

200

10.0

0.0

COP

3.5

Vientiane
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Motor Power (%)

e —)

Condition:
1104 Chiller Qutput is constant (100%).

100 100
— 96 Inlet Temp.
— 92  of Cooling Water ( )

\\\ 32C
\ 30C
ol 81 T 3¢

T

b 4 z 7 8 9 10 1 12
Outlet Temp. of Chiller ()

3.5

342.3 65.5 86.5
N o AEn|

3.5

29



12.2 9.0
80% 60%
35 1
D.B RH W.B
Summer 29 80% 26
Winter 22 60% 17

"

Ouitlet Temperature( )
N N
o ol
'\

5
4
3

15

8 10 12 14 16 18 20 22 24 26 28
Wet Bulb Temperature

3.5

17
12 =1 81%/92%

32
315kwW

32 26

26

26

3.5

12

315kWwx 1 4% x 12% 36.29kW

8
36.29kWx 8h/dx 30d/monthx 4m

34,836kWh

30




Load of Trans.

34,836kWh/3,722,400kWh=0.0093

310MWh/month 10MWh/d
0.5
10MWh/(24hx 0.5)=833kW
1,000kVAXx 800kVAX 3,600kVA
850kVA
850kVA 3,600kVA 24
1,000kVA 800kVA stand-by
800kVA 750kVA
35
Tr. Capacity 750kVA  1,000kVA
No load loss (W) 1,030 7,564
Load loss (W) 1,245 8,795
10Mwh/d 625kW
300kVA 400kVA
Tr2 Tr
% Tr3:400kVA
8
< . e
S Tr3/Tr4:200kVA S N e
<| @ F=====1 |:> X Tr1:300kVA
TrU/Tr2:150kVA B
| > S >
6.00 22:00 Time 6:00 22:00 Time
Asitis Improving

3.5

No-load lossx 24h/dx 365d/year
Load loss x (Load factor)2x 10h/dx 280days/year

31



3.5

No load loss Load loss | Total loss | Improving
kwh/d kwh/d kwh/d kwh/d
Asitis 412512 12.6582 4252 Base

Improved | 206.256 25.3165 231.6 193.6

193.6kWhx 365d 70,663kWh/year(58,368k Kips/year)

70,663kWh/3,722,400kWh=0.0190

Vientiane
2,000kcal/m?2 1,000kcal/m?2
32 26 300 400kcal/m?
2,300kcal/m?2
1,000kcal/m?2
7,000kcal/m?

32



July, Aug. in Tolyo

£ “, dry land
O . < 5 = -'||_ )
= o ;& ny concrete
: PR
Fa
o I 4 -'1_.
| e d:

E) |:.'JI_I.|"" l"! ."1'-.
?é - I:J'&_:.'__,.-r* "'.?'-. II"..". |
B ol wond wetland ™

e ) et

e L l"-h i

] | Ilr- -_ﬁ_'..l
time
35
10
15
21 Vientiane
35 25 60
50 60

60 26

o i 10 kcal/mzh
Qc=a ix (Tg Tr)=10x (60 26) =340kcal/mzh

11

3.5

Nothing  Lace Curtain Inner Shades Outer Shades

Sigle-plate Glass(3mm) 0.88 0.56 0.46 0.19

1/4

33




Power, Temp.

15

45
Qc=10x (45 26)=190kcal/mzh
340 190 150 kcal/mzh
200 F
Qd 150 kcal/m2hx 8hx 200dx 68 x 2m
32,640.4Mcall/year(=37,960kWh/year)
COP=
Qd 37,960kWh 4=9,490kWh/year(7,839k Kips/year)
16
16 16
A
Power Comsumption . Power Comsumption
. Fullload runnning Ny er be dowen E A Full load runlwning Reached at
! i} o I RoomTemp ;
i Room Temp. to Set-up Temp. 5 ;\\ Set-up Temp.
E Se:—up Temp..
L ] .
iSet-up Temperaturre: E On/Off runnning
| > |
SW ON Time SW ON t Time
a 16 25
3.5
16
25 25
50%
18,000Btu

34
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16 18,000Btux 7h 126,000Btu/d
25 18,000Btux 0.5h 9,000Btux 6.5h 67,500Btu/
( 30 ON OFF )

25 40%
30%

126,000Btu 67,500Btu/ 58,500Btu/
25 58,500Btu/ x 25rooms=1,426,500Btu /d
COP= Es
Es=1,426,500Btu /dx 2.930711x 10-4kwWh/Btu 4 1,000 107.2kWh/d
107.2kWh/dx 365 39,111kWh/year

39,111kWh/year 3,722,400kWh/year=0.0105

BEMS Buiding Energy
Management System
BEMS

35



Central Station

' . . "
Automatic Automatic
Control Panel Control Panel
Remote
R € Station y
Key Box Panel

Interface
‘(Intelligent
Controller)

Remote

Station
Reciever
Control
DD L[ i Panel
o 1 449
|
Sensor Sensor
Elevator =)
TEA AW AT
Receive and Sub Pump  Fan Ajr Conditioning Heat Sour ce Card Reader
Station Control Control b Al
Electric Power AIr-con, Sariary Elevator arm System
Facility Facilities Control
3.5 BEMS
2
BEMS
BEMS
Mr. Bounthong
PDCA
PDCA PDCA
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Il

Plan: Tofind the loss and waste of energy ~ consumption
and find countermeasures to minimize them.

Do: Carry he countermeasures

Check : Evaluate the result

Action: Reform the process

—

Improving through PDCA cycle

3.5 PDCA

5%
x 5% 3,722,400kWh/yearx 5% 186,120kWh/year(153,735k kips/year)
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PH

CO2
CO2 1,200ppm
CO2 800ppm
CO2 1,000ppm
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3.7

. Energy conservation | Ratio Maney saving
No Recommendation kWh/year % k Kips/year
1 Lowerl_ng_of condensing water 32,569 09 26,976
temp. in light load season
2 Improvement of load factor of 70,663 19 58,368
tansformers
3 Decreasing of solar gain with 9,490 03 7,839
lawn and/or shades
4 Raising set-uptemparature of 39,111 11 32,306
room A.C unit
Subtotal 119,264 32 98,512
Further improvement by the
4 effective usage of "BEMS" 186,120 50 153,735
Total 305,384 8.2 252,248
826Kips/kWh

39




Don Chan Palace Agenda
Moderator ACE  Mr. Zamora Lao PDR Mr. Houmphone Bulyaphol
(Director-General of Ministry of Industry and Handcraft (MIH) and ASEAN SOE
Leader for Lao PDR) Mr. Khamso Kouphokham ( Deputy Chief of Electricity

Management Division of MIH) 54
3 ACE 3 Dr. Weerawat Chantanakome Mr. Mr. Christopher
G. Zamora Mr. lvan Ismed ASEAN 4 Mr. Reynaldo Baura (Bl

Building, Indonesia) Mr. Faizul Ramdan (Pusat Tenaga Malaysia) Mr. Jose Hilario
(ENMAP, Philippines) Mr. Steward Tai (Alexander Hospital, Singpore)

Ministry of Industry and Handcraft

Director-General ASEAN SOE Leader Mr. Houmphone
Bulyaphol
PROMEEC
ASEAN METI)

ACE Dr. Weerawat Welcoming Remarks ECCJ

Program
1 ASEAN Dr. Weerawat Chantanakome
2 LaoPDR Mr. Khamso Kouphokham
3 Sustainable Building
4 Don Chan Palace Hotel
Mr. Bounthong Keovongsa : Chief of Engineering Dept.
5 Plaza Bll Building
Mr. Reynaldo Baura Manager of Plaza Bl
6 Mr. Faizul Ramdan
Expert of Pusat Tenaga Malaysia(PTM )
3
7 Mr. Jose Hilario
Energy Management Association of Philippines
3
8 Alexandra Hospital Building
Mr. Steward Tai Building Facility Manager
9 Technical Directory TD

Mr. Ivan Ismed
10
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Workshop
CASBEE

Database Technical Directory
ACE Technical Directory TD
ACE TD

SEMINAR ON PROMOTION OF ENERGY EFFICIENCY AND CONSERVATION

FOR BUILDINGS IN SOUTH EAST ASIA
Lane Xang Hotel, Vientiane, Lao PDR
11 November 2005
TENTATIVE PROGRAMME

8.30 ” H 9.00 ” Registration
9.00 9.10 Welcome Remarks
Mr. Houmphone Bulyaphol
Director-General, Ministry of Industry and Handicrafts and SOE Leader for Lao PDR
9.10 9.20 Opening Statement
Mr. Yoshitaka Ushio
General Manager, Energy Conservation Centre, Japan (ECCJ)
9.20 9.30 Opening Statement
Dr. Weerawat Chantanakome
Executive Director, ASEAN Centre for Energy (ACE)
9.30 || H 10.00 || Photo Session and Coffee Break
Session 1: EE&C BEST PRACTICES (Moderator: ACE)
10.00 10.15 Overview of ASEAN EE&C Programmes
Mr. Christopher G. Zamora, Manager, ACE
10.15 10.45 Overview of EE&C Initiatives and Activities in Lao PDR
Mr. Khamso Kouphokham, MIH
10.45 11.15 Concept and Initiatives Towards Sustainable Buildings in Japan
Mr. Yoshitaka Ushio, General Manager, ECCJ
11.15 11:45 Energy Efficiency & Conservation Best Practices of Lao Plaza Hotel Building,

Lao PDR
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11:45 12.15 Energy Efficiency & Conservation Best Practices of Plaza Bl1 Building,
Indonesia
Mr. Reynaldo Baura

12.15 12.30 Q&A

12.30 14.00 LUNCH

14.00 14.30 Energy Efficiency & Conservation Best Practices in Malaysia
Mr. Faizul Ramdan, Pusat Tenaga Malaysia

14.30 15.00 EE&C Best Practices of Selected Buildings in the Philippines
Mr. Jose Hilario, ENMAP, Philippines

15.00 15.30 EE&C Best Practices of Alexander Hospital Building, Singapore
Steward Tai, Building Facility Manager

15.30 15.45 Q&A

1545 | - | 16.00 | corree Break

SESSION 2 : THE WAY FORWARD (MODERATOR — ACE)

16.00 16.15 Development of a Technical Directory (Proposal for Further Step)
Mr. Hisashi Amano, Expert, ECCJ

16.15 16.30 Development of a Database/ Benchmarking/ Guideline for Buildings:
Advanced Energy Management Tool for Buildings in Japan
Mr. Akira Kobayashi, Expert, ECCJ

16.30 16.45 Q & A Session

16.45 17.00 Closing Remarks
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Hanoi

Horison Hotel

Heritage Halong Hotel

Lake Side Hotel

Hotel Nikko

Hanoi

11 12 20 20 - 21 25
11 14 Heritage Halong Hotel
15
11 16 Hotel Nikko Hanoi
1 17 Lake Side Hotel
Hotel Nikko Hanoi
11 18
11 19 (0:10) - 6 40
300
8300
3
1 Halong Ministry of Industry Heritage Halong
Hotel 11 14 15
MOI Mr. Le Tuan Phong General
Manager GM Mr. Dinh Tho Tiep  Maintenance Manager




GM

901MJ/
Iyr
16 2
Hotel Nikko Hanoi
MOI  Mr.Phong Institute of Energy 4 4
3
Hotel Nikko Hanoi
3 Lake Side Hotel
3
Hanoi Horison Hotel 47 39



2 Heritage Halong Hotel
2.1 Heritage Halong Hotel

Heritage Halong Hotel

1 8 10,487 2
101 x 2 X
x 1 X 2
1995 10
35KV 560kVAx 2 400v4
500KVA% 1
11kwx 2

BEMS Building Energy Management System
x 141

1.5kWx 30L 2.5kWx 50L
C. 2 LPG



2.2
2003 2004 2003 4 SARS
2004
6 8
2003,2004 Electricity consumption | —¢— 2003y
—=— 2004y
120000
100000
80000
=
= 60000
40000
20000
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2003 2004 2003 4
SARS
2003,2004 Water Consumption | —— 2003y
—=— 2004y
6000
5000
4000
2 3000
2000
1000
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

4



5
2000 2004 5
4 18.5 2004 2000 174

2004 62

Electricity Consumption [kWh]
1,200,000
1,000,000 r
800,000 F
o
= 600,000 |
400,000 —
200,000 —
0
2000 2001 2002 2003 2004
year
2000y | 552,440 100%
2001y | 703,420 127%
2002y | 879,833 159%
2003y | 901,050 163%
2004y | 961,710 174%
VND/KWh
Normal Time 6 00 18 00 1,600
High Time 18 00 22 00 2,400
Low Time 22 00-6 00 800




2005

22

2005

9 10
18 53 55 18
23 25 18
Daily Electricity Consumption O Sep-05
M Oct-05
80000
70000
60000
50000
=
= 40000
30000
20000
10000
0
6-18:Nor.  18-22:High  22-6.Low Total
6-18:Nor. | 18-22:High | 22-6:Low Total
Sep-05 55% 23% 22% 100%
Oct-05 53% 25% 21% 100%
11 13

22

NN
o
o o
o O

1500
1000
500

Power Consumption (kWh/13days)

Power Consumption of Each Floor

2nd
Floor

3rd
Floor

4th
Floor

5th
Floor

6th
Floor

7th
Floor

8th
Floor




39 61

Shares of Electric Usage

Guest room
39%

Others
61%

2004
91.7kWh/m2 9.83MJ/kWh
901MJ/m2

Electricity 2004 961,7100 kWh/m2

GFA 104875 m2
EEI(2004:kWh) 917, kWh/m2

kWwh - 9.83 MJ/kWh
EE(2004:MJ) 901 MJ/m2

7
m2




Vietnam 7 Hotels Electricity
18,000,000
16,000,000 | y = 292.97x - 1E+06/,
14,000,000 R* = 0.9833~
., 12,000,000 _
> 10,000,000 _
= 8,000,000 /
=~ 6,000,000 .
4,000,000 | ®
2,000,000 |
0 | |
0 10,000 20,000 30,000 40,000 50,000 60,000
GFA[m2]
Electricity intencity [kWh/m2]
300.0
2
5. 250.0 *
N 2000 | * *
E 1500 | .
= 4
= 100.0
4
50.0 |
0.0
0 10,000 20,000 30,000 40,000 50,000 60,000
GFA[m2]
2
1m2 He-7
Hanoi 2Hotel & Heritage Halong
25.0
200 |
‘E 15.0 O Ha-1
S B Ha-2
= 10.0 OHe-7
5.0
0.0
cC 2 5 5 >c 35 9o > o0
St=<=23°280 28




Monthly Average Tenperature

35.0

300
-

/" \ ~5 | |—*—Tokyo

15.0 —=— HaNnoi

5.0
0.0
cC QO = &= > c DT O Q9 ¥ > o
SE=<235238382°
3,217M3/m2 9013/ 2 1/3
Energy Efficiency Index (1kWh=9.83MJ) [MJ/m2]
0 1000 2000 3000 4000
Government s F ‘ 11498
Schools F 11510
Assembly halls E | 12131
Office buildings F | 12225
Supermarkets F | 12987
Hotels [ 13217
Heritage Halong — 1901
Hospitals [ 13431
Department stors ‘ 1344:




2005

6pm-10pm

38

9 10 1
1 Normal cost 6am-6pm  100kWh/h High cost
128 143kWh/h Low cost  10pm-6am  60kWh/h High cost
2,196 2,248kWh 2,200kWh
Hour 12 4 8 24
6am-6pm 6pm-10pm (10pm-6am [Total
2005 Sep 34,810 14,890 13,970 63,670
29days 1,200 513 482 2,196
kWh/h 100 128 60 91
2005 Oct 37,060 17,750 14,870 69,680
31days 1,195 573 480 2,248
kwh/h 100, 143 60 94
1
8 101 0.63
839.5kWh 2200kWh
39
1Guest Room : 8Hours Average
W [Num| W Load Ratio W
Incandescent lamp 40 5 200 0.8 160
Fluorescent lamp 26 3 78 0.8 62.4
36 1 36 0.8 28.8
10 1 10 08 8
Lamp Total 259.2
AC 1920 1 1920 05 960,
Hot Water 2000 1 2000 0.2 400,
TV 53 1 53 0.3 159
Refrigerator 70 1 70 0.2 14
Total 4367 1649
10




Total Guest Room 1Day

1 Guest Room

1 Guest Room 1649 W 1649 W
101] Rooms 8 h
166.6 kWh 132 kWh
Occupancy rate 0.63
Sub Total 104.9 kw
8 h
Total 839.5 kWh
37
AC
Club Office Mas
9 252kWh 10  305kWh 279kWh 270kWh
Installed Load OP
capacity | Ratio Hour KWh/d
kW % kw h kWh/d %

Guet Room 167, 0.63 105 8 839 37%
Loby 15 05 8 24 180 8%
Resturant, Kitchin 50 05 25 15 375 16%
Club, Office, Mas 90 05 45 6 270, 12%
Meeting Room 30 0.2 6 6 36 2%
Laundry 50 03 15 20 300 13%
Machine room, ELV 20 0.3 6 24 144 6%
Staff Rooms & Others 20 0.3 6 24 144 6%
1 Day Total 442 215 2,288 100%

11



2.3

kWh/d

Lamp 132 6%
AC 489 21%
Hot Water 204 9%
TV 8 0%
Refrigerator 7 0%
Guest RoomTotal 839 37%|

40W

12

W




24,528kWh

1l-!'-ﬂ.--' F

lll!ﬁ
||rmw

13

Incandescent lamp 40W 5Num 200W 0.8 160
High Efficiency Lamp W 5Num 35W 08 28
Difference 132
Energy Saving/room 132W
101Room
13.3kwW
Occupancy rate 0.63
8.4kw
8h
Energy Saving/day 67.2 kwh/d
365d
Energy Saving/year 24,526kWh/y




10,407kWh

Save
Corridor 40 8Num 33w 12h 3.168kWh/d
Wall 40 48 33 12 19.008kWh/d
Restaurant 40 16 33 12 6.336kWh/d
Total 28.512kwWh/d
1 Year 365 d 10,407kWh/y
21
2
44 ,592kWh

14




AC 1920 W
Load Ratio 05
1 Guest Room 960 w
101 Rooms
96.96 kWh
Occupancy rate 0.63
Sub Total 61.085 kW
Saving Time 2 h
Total 122.17 kwWh/d
365 d
1 Year 44,592 kWh/y
1
0.2 826kWh
Refrigerator 70 W
Load Ratio 0.2
14 W
8 h/d
112 Wh
101 Rooms
113 kWh
Efficiency Recover 0.2
2.26 kWh/d
365 d
1Year 826 kwh/y
80,350kWh 8.4% 117,846,824VND

15



kWh/y VND
1lmprovement of Guest Room Lamps 24526/  2.6% 35,970,803
2Improvement of Incandescent Lamps 10,407 1.1% 15,263,424
3AC synchronized with key Tag system 44592  4.6% 65,401,459
4improvement of Refrigerator Maintenance 826 0.1% 1,211,138
Total Saving 80,350 8.4% 117,846,824
2004 Electricity Consumption 961,710 1,410,508,000
1,467VND/kWh

2.4

1500Wx 30L 70 1500Wx 50L 20 2500Wx 30L 30

2500Wx 50L 30

LPG
1,467VND/kWh 0.95
lkcal 1.8VND LPG 1kg 13,000VND

0.65 LPGlkcal 1.67VND LPG 7

LPG

kcal VND/kcal  [Eff \VND/kcal/Eff
Electricity | 1kWh 860,  1,467\VND/kWh 171 0.95 1.80
Electricity | 1kWh 860 2,400VND/kWh 2.79 0.95 294
Electricity | 1kWh 860, 800\VND/kWh 0.93 0.95 0.98
LPG 1kg 11990, 13,000VND/kg 1.08 0.70 155

16



10pm

LPG | 1kg | 11900 13000VND/Kg | 10§ 065 167
16 24
LPG 50K
6pm
Electricity Cost
o
=
>
o
X

17



1 Day Management

Electricity E kwh/d
Water m3/d
Electricity Cost Ec VND/d
Water Cost Wc VND/d
Occupied Room Or room
Guest Number Gn person

E.. Consumption Index E/Or kWh/d/room
W. Consumption Index W/0Or m3/d/room
W. Consumption Index W/Gn m3/d/person
E.. Cost Index Ec/Or VND/room
W. Cost Index Wc/Or VND/room

18




Hotel Nikko Hanoi

(260 )
1 17
29,164 ?
10 V 1500kVA% 2
810kVAx 2 ( )
18kwx 3 18kwx 1
300 199kW x 3 +
( ) 8kg/cm2x 2400kg/ x 2
225 3x 2 30kWx 2
100 3
3.2 2002
2003 1 7 9
2003 2 18
3,248MJ/m2
3,278MJ/m2

19



3 2000 100 2001 112 2002

122 10 31.9 48.3% 68.5%
12 26 2
6
50,561kWh 0.8
2 3
278,444kWh 4.6
2
15 12
18,992
3.0
46,154kWh 0.8%
17,062L 2.7%

20



3.3
2002
2003 1
7
2003 3
2003

20,265L

VSD Variable Speed Drive

2003

(18

21

22

1

3.2%

10



2002

VSD

34

2003
SARS

2006

2000

2002

2005

2006

SARS
2005

ASEAN

2004

2004

90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0

2000

2001

Occupancy

2002

2003

2004

2005

2002

2003

4

2005
SARS
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Nikko Hanoi Monthly Electricity Consumption
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500000
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—8—2004
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—>¢—2002

= 400000
=

300000

200000

100000

0
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec

LPG
MJ 2000
1kWh 9.83MJ
L 38.93MJ
LPG L 27.61MJ
2003 SARS

Yearly Total Energy [MJ]

100,000,000
80,000,000
60,000,000
40,000,000
20,000,000

OLPG
| Oil
O Electricity

MJ
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2004
67
31

30 LPG 3 2002
LPG3

66

2004 Energy Ratio

LPG
3.3%

Oil
30.1%

Electricit

y
66.6%

2004

kWh/y

Vietnam 7 Hotels Electricity

18,000,000

16,000,000 y = 293.39x - 1E+06
14,000,000 | R? = 0.9844
12,000,000 |

10,000,000 /

8,000,000
6,000,000 ¢
4,000,000 | )/

2,000,000

0

0 10,000 20,000 30,000 40,000 50,000 60,000

GFA[m2]

211kwWh/m2
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Electricity intencity [kWh/m2]
300.0
* *
5. 250.0
N 2000 'S ¢
§ 150.0 7o
= 100.0 S
50.0
0.0
0 10,000 20,000 30,000 40,000 50,000 60,000
GFA[m2]
Monthly Average Tenperature
35.0
30.0
25.0 /'/-_}>‘§:\\
20.0 ././l/.f/!/’/ \\ ~. | |——Tokyou
15.0 —=—HaNnoi
50
0.0
c QO = = > c == o Q ¥ > o
SesT2353§82°
3,217MJ/m2 3,115MJ/m2
Energy Efficiency Index (1kWh=9.83MJ) [MJ/m2]
0 1000 2000 3000 4000
Government s F 11498
Schools F 11510
Assembly halls E | 12131
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Supermarkets F | 12987
Hotels [ | 13217
Nikko Hanoi L | 13,115
Hospitals [ | 13431
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2002
SARS

2005

2003 2004 2005
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Nikko Hanoi Monthly Water Consumption
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—=—2004
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—<— 2002

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec

2000

3.00
2.50
2.00
1.50
1.00
0.50
0.00

5 Year Chang

—e— Occupancy

—=—Energy Total
Electricity

—<—oil

—— LPG

—e— Water

26




Hotel Nikko Hanoi 2004

ther
3%

Power

10% Heat Source

26%

Lighting and
Outlets
14%
Heat delivery
16%
Hot water
Steam
31%

Hotel in Japan Average

ther
5%

Power

13% Heat Source
36%
Lighting and
Outlets
23%
Heat
Hot water delivery
,Steam 11%
12%
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35

O Hotel Nikko Hanoi O Hotel in Japan Average \

10 20 30 40
Heat Source ‘ 126 136
Heat delivery TT 116
<Hot water ,Steam T2 S
—

Lighting and Outlets
Power

ther

123

jﬁ%s

—s

Mr. BIEN BANAO 2003
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1 3 10 12

- 7 -10
7
80
209kW
0.09$ kwh

209x 0.8x 24x 30x 6 722,304kWh
722,304% 0.07=50,561kWh

50,561 0.09=4,702%$ly
1kWh 9.83MJ
50,561kWh=497,017MJ

2004 90,837,476MJ
497,017+ 90,837,476=0.0055 - 0.55

29



Seasons of low cooling load 6months
Chilled water outlet temperature 7—10
Saving rate %
Power of chiller 209kW
Average load factor 800%
Reduced power consumption 50,561kWh
Reduced power consumption 497,017MJ
Reduced Rate per Tota Energy 0.550
Unit Cost 0.09$/kWh
Reduced cost 4,702%/y
2004 Energy Consumption 90,837,476MJ

2

15
12
0.3
200

3.0
2004 702,160L

30



702,160x 0.03=21,065L

0.25%/L
21,065% 0.25=5,266%/y

1L 38.937MJ/L

21,065x 38.937=820,200MJ

2004 90,837,476MJ
820,200+ 90,837,476=0.009 - 0.9%

Current air ratio (Assumed ) 15
Target air ratio 12
Reduction rate after improvement 3.0%
Yearly oil consumption for boiler [2004] 702,160|
Reduced oil consumption 21,065|
Reduced oil consumption 820,200MJ
Reduced Rate per Tota Energy 0.90%
Unit Cost 0.25%/1
Reduced cost 5,266%/y
2004 Energy Consumption 90,837,476MJ

1,809,937kWh

3.0%

1,809,937% 0.03=54,296kWh

54,296% 0.09=4,702%/y

31




54,296x 9.83=533,750MJ
533,750+ 90,837,476=0.0059 - 0.59

Chiller Electricity Consumption 1,809,937kWh
Saving rate 3%
Reduced power consumption 54,298kWh
Reduced power consumption 533,750MJ
Reduced Rate per Total Energy 0.59%
Unit Cost 0.09$/kWh
Reduced cost 5,050$/y
2004 Energy Consumption 90,837,476MJ
CO2
— E—FEvTazar]
= i
IRy LT
= e - -
G EFETTTN CIEE
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3.6

Improving of Measuring System

For Povvwar fe
Faeder

Chiller Sy=stem

From Powaz
GOILTATY

For Machine
andfor System to
b Concern

Laundry Room kG

3 2
No Theme Electricity| Oil | Rate Remarks
[KWh] (L] | [%]
1 Improvement of Chilled Water
Temperature 50,561 0.55
2 [Improvement of Air Ratio of Boiler 21,065 0.90
3 |Automatic Condenser Cleaning 54,298 0.59
A Laundry Heat Makes Hot Water New
Technology
5 [Improving of Measuring System
Total 2.04

30

33
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4.1
LAKE SIDE HOTEL
76

6,981.1 2
10
20
1,000kVA
( )800kVA
10.2kWx 2
74kWx 3

96 +
5,400Lx 4
4.2 2002
2003 ,
2003 17,19

80MWh/

11
890MWh 2000 830MWh 2002

75% 90%
85 LPG 15%
53%
4%

0.18 /kWh H

5.12m%/m? H

80 60

35

162kw

40MWh/

26%

1.5



LPG

4.3
11 17 8:30 11:30 Hotel
(Front Office Manager of Lake Side Hotel) 1

80 60
70

LPG

0.183%/kWh
1,100VSD/kWh LPG

4.4

Condition:
Chilled water temp. difference 5
100

95

920 ¢
85 ‘ A\
80 ! |

5 6 7 8 9 10
Chilled water temp.

Power for compressor (%)

36

Mr. Pham Thanh Hai

10



174 1/5
40W W 60w 13w
1,000 6,000

11

Receiving power dayly report  Apr. 2005

Voltage Current P. Factor Acc.power Power
day Vv A % kWh kWh
1(Fri)
2(Sat)
3(Sun)
4(Mon)
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8

c
il
g 8
?
S 60
8
% 40

20

1 3 5 7 9 11 13 15 17 19 21 23
Time
1
P 1.73x x x
0.9
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Discharged water volume

2

Water saving disk { Ordinary disk

Water saving disk

Water saving disk plate is bigger than
ordinary one.
*Thedisk is not applicable tosingle lever typetap.

...................

Ordinary disk
En | ] 1 I[ I Il

Water saving disk

30 90 150 210 270 360 fully open
Turning -on tap(degree)

180
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Horison Hotel, Hanoi Agenda

Moderator ACE Mr. Zamora Mr. Vu Van Thai (Deputy
Director-General of Ministry of Industry (MOI) and ASEAN SOE Leader for Vietnam)
Mr. Le Tuan Phong (Official of Science and Technology Department of MOI) Dr. Pham
Hoan Luong (Hanoi University of Technology) Mr. Huynh Kim Tuoc (The Energy
Conservation Center in Ho Chi Minh City) 39 ASEAN

3 Mr. Jhon Budi Haryanto (Indonesia) Mr. AMado de Jesus (United
Architects in Philippines ) Dr. Vorasun Branakarn (Chulalongkorn University,
Thailand) ACE 2 Mr. Mr. Christopher G. Zamora, Mr. lvan Ismed

3
Ministry of Industry  Deputy
Director-General ASEAN SOE Leader Mr. Vu Van Thai
PROMEEC
METI)
ECCJ ACE Mr. ChrisZamora PROMEEC
Program
1 Mr. Le Tuan Phong

Sustainable Building
Dr. Pham Hoan

Luong : Hanoi University of Technology

4 Mr. Huynh Kim Tuoc,
Energy Conservation Center in Ho Chi Ming City

5 Dr. Soontorn Booyatikarn
Chulalogkorn University

6 (Mr. Jhon Budi Haryanto

Mr. Amado de Jesus

United Architects of Philippines (UAP)

8 Technical Directory TD
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CASBEE
Database Technical Directory ACE
Technical Directory TD ACE
TD
ASEAN 3
ASEAN
ASEAN

SEMINAR ON PROMOTION OF ENERGY EFFICIENCY AND CONSERVATION
FOR BUILDINGS IN SOUTH EAST ASIA
Press Center, Hanoi, Vietnam
18 November 2005
TENTATIVE PROGRAMME

8.30 - 9.00 Registration

9.00 - 9.10 Welcome Remarks
Mr. Vu Van Thai,
ASEAN SOE Leader for Vietnam

Ministry of Industry

9.10 - 9.20 Opening Statement
Mr. Yoshitaka Ushio

General Manager, Energy Conservation Centre, Japan (ECCJ)

41




9.20 9.30 Opening Statement
Mr. Christopher G. Zamora, Manager, ACE
Executive Director, ASEAN Centre for Energy (ACE)
9.30 10.00 Photo Session and Coffee Break
Session 1: Policy and EE&C Best Practices (Moderator: ACE)
10.00 10.15 Overview of ASEAN EE&C Programmes
Mr. Christopher G. Zamora, Manager, ACE
10.15 10.30 Overview of EE&C Initiatives and Activities in Vietnam
Mr. Phong Le Tuan, Expert, Ministry of Industry
10.30 11.00 Concept and Initiatives Towards Sustainable Buildings in Japan
Mr. Yoshitaka Ushio, General Manager, ECCJ
11.00 11.30 Training on energy efficiency and conservation in Vietnam
Dr. PHAM Hoang Luong, Hanoi University of Technology
11:30 12:00 Energy Efficiency & Conservation Best Practices in Vietnam
Mr. Huynh Kim Tuoc, Energy Conservation Center of Hochiminh City
12:00 12:30 Energy Efficiency & Conservation Best Practices in Thai Buildings
Dr. Vorasun Buranakarn, Chulalongkorn University, Thailand
12.30 14.00 LUNCH
14.00 14.30 Energy Efficiency & Conservation Best Practices in Indonesian Buildings,
Mr. John Budi Haryanto
14.30 15.00 Energy Efficiency & Conservation Best Practices in Philippine Buildings
Mr. Amado de Jesus
15.00 15.15 Question and Answer
15.15 15.30 COFFEE BREAK
SESSION 2 : THE WAY FORWARD (MODERATOR — ACE)
15.30 15.50 Development of a Technical Directory (Proposal for Further Step)
Mr. Hisashi Amano, Expert, ECCJ
15.50 16.20 Development of a Database/ Benchmarking/ Guideline for Buildings:
Advanced Energy Management Tool for Buildings in Japan
Mr. Akira Kobayashi, Expert, ECCJ & Ms. Maureen Balamiento, ACE Database
Staff,
16.20 16.45 Q & A Session
16.45 17.00 Closing Remarks
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ASEAN BOJ

1
ASEAN ASEAN PROMEEC Promotion for
Energy Efficiency and Conservation Project

ASEAN

11th Evaluation Meeting of the Board of Judges

ASEAN Energy Efficiency and Conservation Best Practices Competition for
Energy Efficient Buildings, ASEAN Energy Awards 2005 5 31 8 30 17
00 6 1 8 30 17 00
ASEAN

PRROMEEC
ASEAN EE&C-SSN Energy Efficiency and Conservation Sub-sector Network
6 2 8 30 17 00 3 8 30 12 30

ASEAN PROMEEC

11th Evaluation Meeting of the Board
of Judges ASEAN EE&C-SSN Energy Efficiency and

Conservation Sub-sector Network

5 30 > Bangkok > Phno Penh( )
JL717 11 00 TG699 17.05 18:20
5 31 11th Evaluation Meeting of the Board of Judges
6 1
6 ASEAN EE&C-SSN Energy Efficiency and Conservation Sub-sector
6 Network




Phnom Penh - Bangkok -
TG698 19 20 JL718 22 15 4 6 15

11th Evaluation Meeting of the Board of Judges

ASEAN Energy Efficiency and Conservation Best Practices Competition for Energy
Efficient Buildings, ASEAN Energy Awards 2005
Day 1, May 31, 2005

08:30 — 09:00
09:00 - 09:10
09:10 - 09:20

09:20 - 09:30

09:30 - 09:40

09:40 - 10:00

10:00 - 10:30
10:30 — 11:30

11:30 - 17:30

Registration

Opening Statement from the Host Country

Opening Statement from the Chairman of the Board
Prof. Dr. K. S. Kannan

Opening Statement from the ACE Representative
Mr. Chris Zamora

Introduction of the Board Members and Election of Rapporteur
Adoption of the Agenda

Group Photo Session and Coffee Break

Review of Rules and Regulations of the Competition
Prof. Dr. K. S. Kannan

Evaluation of Entries under the New and Existing Category

Finalisation and Submission of Score Sheets

Day 2, 01 June 2005

8:30 - 11:30 Evaluation of Entries under the Retrofitted CategoryFinalisation and
Submission of Score Sheets

11:30 - 12:30 Evaluation of Entries under the Tropical Building Category

14:00 - 15:00 Evaluation of Entries under the Tropical Building Category
Finalisation and Submission on Score Sheets

15:30 - 17:00 Evaluation of Entries under the Special Submission Category
Finalisation and Submission of Score Sheets
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Dr. Sat Sami (Cambodia Under Secretary of State
of Ministry of Industry, Mines & Energy)

Prof. K.S. Kannan (Chairman) (Malaysia, Ptm)

Mr. Amado P.de Jesus, Jr. (V. Chairman) (Philippines, Principal Architect)

Prof. Dr. Lee Siew Eang  Singapore, National University of Singapore

Asst. Prof. Warawan Rojanapaibulya (Thailand, King Monkut'’s Institute of Technology
Ladkrabang)

Mr.John Budy Harjanto (Indonesia, President of P.T. Metropolitan Bayu Industri)

Mr. Chan Socheat (Canbodia, Director, Ministry of Industry, Mines & Energy)

Mr. Nyun Maung San (Myanmar, Ministry of Construction)

Mr. Khamso Kouphokham (Lao PDR, Ministry of Industry and Handcraft)

Mr. Chris Zamora Coordinator, ACE

Mr. Akira Kobayashi Observer, ECCJ
Mr. Yoshitaka Ushio Observer, ECCJ

9 Prof. Kannan
Dr. Sat Sami Ministry of Industry, Mines & Energy MIME
MIME  No.3 Opening Statement BOJ the Board of Judge
-2 10
30 Special Submission 20 30 20 10
15
Special Submission  Yes/No
8 x 30 4 x 20 5 20
2 5
Life Cycle Assessment
Sustainable Building
Sustainable Building
ASEAN



ASEAN

Tropical Building

BOJ

140
New and Existing Building 5 4
Bayer House (Philippines) 76
4387 3,977 5

Double glass wall

National Institute of Education (NIE) Campus (Singapore) 112

100,863 57,894 6

TELEKOM Malaysia Headquarter Building (Malaysia) 90
179,431 114,088
Sky- garden

Provincial Electricity Authority (PEA) Building 4 (Thailand) 75

109,800 38,200 24
Tropical Building 50
15 2
Singapore Botanic Garden Visitor Center (Singapore) 96
1,261 384

Popa Mountain Resort (Myanmar) 96
14 5 10acres




Retrofitted Building 5
2
Plaza BII Building (Indonesia) 71
PROMEEC BAS
Building Automation System
Sofitel Royal Angkor Hotel (Cambodia) 23
PROMEEC

Special Submission ASEAN
4
Demo Center (Malaysia) (Yes:3 No:4)

MCEA Headquarter Building (Myanmar) (Yes:2 No:5)
2,071 Passive Design

Environmental Friendly Solar Hydrogen Eco-House (Malaysia) Yes:5 No:2

Water Jet Nozzle to reduce the operation cost in Air-conditioning unit (Indonesia)
(Yes:3 No:4)
Water Jet Nozzle

BOJ
ACE
PROMEEC
Active Design Passive
Design
ASEAN
PROMEEC



Special Submission

BOJ ASEAN
PROMEEC ASEAN



Workshop
Workshop 2006 1 26 27
Workshop ASEAN ASEAN
Center Of Energy (ACE)

Workshop  Agenda
Workshop

Focal Point 7
Workshop

ASEAN

Indonesia ( ):

Ms Maryan Ayuni (Head of Energy Conservation Div. Ministry of Energy and Mineral
Resources)

Ms. Endang Lestali (Cordinator, Energy Conservation agnd Environmental Research
Program, Center for R&D on Energy and Electricity Technology )

Dr. Nugroho Sulami (Department of Engineering Physics, Institute Technology
Bandung)

Dr. Ir. Widodo W. Purwanto (Head of Clean Energy & Products Research Group,
Universitas Indonesia)

Ms. Devi Laksmi (Staff of Energy Conservation Div.)

Ms. Sutji Rahayu (Tariff Expert, Marketing, Indonesia Electricity Corporation (PT
PLN(Persero))

Mr. Pramdi B. Pradja (KONEBA)

Brunei Darussalam (1 ):

Mr. Hji Abd Shawai Yaman (Head of Energy Div. Department of Electrical, Service
(DES), Prime Minister’s Office)

Cambodia (1 ):

Mr. Lieng Vuthy (Senior Expert Coordinator of Solar Energy Application and

Renewable Energy)
LaoPDR (1 ):
Mr. Khamso Kouphskham Ministry of Industry and Handcrafts, Department of

Electricity)



Malaysia(1 ):

Mr. Ahmad Zairin Ismail (Deputy Director, Energy Industry & Sustainable
Development Div., Pusat Tenaga Malaysia (PTM))
Philippines(1 ):

Mr. Marion Domingo (Sinior Science Research Specialist, Energy Efficiency Div. Energy

Utilization Management Bureau, Department of Energy)

Thailand (1 ):

Dr. Prasert Sinsukprasart (Department of Alternative Energy Development and
Efficiency (DEDE))

ASEAN Center of Energy (5 )

Dr. Weerawat Chantanakome (Executive Director)

Mr. Christopher Zamora (Administration and Finance Manger)
Ms. Maureen C. Balamiento (Database and IT Specialist)

Mr. Ivan Ismed (Project Officer)

Mr. Junianto M. (IT Staff)

Workshop Ms. Maryan Ayuni (Representative of the government of
Indonesia) Chairman Dr. Prasert Sinsukprasart
Co-chairman  Dr. Weerawat Chantanakome ACE ECCJ
ASEAN
“ Future Core Team”
Workshop PROMEEC
Database Benchmarking Inception
Workshop
PROMEEC 4
ECCJ
ACE Database

ECCJ 2006 2007



Benchmarking My Benchmarking

Benchmarking

CASBEE Comprehensive Assessment System for Building

Environmental Efficiency

ECCJ

Benchmark Database
Benchmarking Benchmark My Benchmarking
Benchmark Data

Data

ECCJ
ASEAN Energy Award ASEAN
Benchmark My Benchmark

ASEAN Focal Point Database

Prof. Lee Database
Database /Benchmarking

ACE

/Guideline
ACE
Inception Workshop
ACE ACE
Technical Directory
Technical Directory TD ACE
ASEAN D
ASEAN ECCJ
ASEAN
D TD
ASEAN
D
oJT



ECCJ

ASEAN
ECCJ
ECCJ ECCJ
ECCJ
oJT
ECCJ
ECCJ ACE
ACE
5
Training
ECCJ
ACE PROMEEC Web
Workshop
PROMEEC
ASEAN
ASEAN
Focal Point
Workshop ECCJ Focal
Point



Benchmarking

Benchmarking Benchmarking

Benchmarking

ACE
Database
PROMEEC ACE Focal Point
Inception Workshop Step
by Step

17 PROMEEC

Focal Point
AGENDA

SUMMARY WORKSHOPS AND POST WORKSHOP
PROMOTION OF ENERGY EFFICIENCY AND CONSERVATION (PROMEEC)
(MAJOR INDUSTRY, BUILDING AND ENERGY MANAGEMENT)

Day 1: 26 January|

SOME-METI WORK PROGRAMME 2005-2006
26-27 January 2006
BANDUNG, INDONESIA

Red Letters : Comments by ECCJ

08:00 - |1 08:30 REGISTRATION
08:30 - | 09:00 Opening Session
108:30 | - | 08:35 | - Statement from the Host Country
108:35 | - 1 08:40 | - Opening Statement from EE&C-SSN
108:40 | - | 08:45 | - Opening Statement from Dr. Weerawat Chantanakome (ACE)
08:45 - | 09:00 - Opening Keynote Speech by Mr. Tsuzuru Nuibe (ECCJ)
“The Future of PROMEEC Project in ASEAN and the Role of Japan”
09:00 - | 09:05 Adoption of the Agenda and Election of Rapporteur
SUMMARY WORKSHOP
SESSION 1 PROMEEC - MAJOR INDUSTRY
09:05 - | 09:45 1. Summary of Local Activities-by Mr. Hideyuki Tanaka (ECCJ)
Results of Follow-up Surveys and Workshops in Brunei Darussalam,
Cambodia, Indonesia, Philippines- Status of Implementation and
Dissemination
- Discussion Results : Barriers and Possible Recommended Measures
09:45 - 111:30 2. Evaluation and Future Improvement of Local Activities
3. Country Initiatives towards the Preparation of Technical Directory &
________________________ Status/Plan of Database Preparation
109:45 | - | 10:00 | Presentation by Brunei Darussalam
1 10:00 | - | 10:15 | Presentation by Cambodia




110:15 | - 1 10:30 | Coffee Break
110:30 | - | 10:45 | Presentation by Indonesia
10:45 | - | 11:00 | presentation by Philippines
11:00 - 1 11:30 Status of Preparation for Technical Directory and Database for Major
Industries in ASEAN by ACE
(To be led by ACE)
11:30 | - | 12:00 | 4. Proposed Plan for 2006- 2007 : Explanation & Discussion by Mr.
Hideyuki Tanaka (ECCJ)
1200 | - | 1215 |Q&A
12:15 - [ 13:45 Lunch
SESSION 2 PROMEEC — BUILDING
13:45 - | 14:25 1. Summary of Local Activities Werkshops by Mr. Yoshitaka Ushio (ECCJ)
Results of Follow-up Surveys and Workshops in Lao PDR, Malaysia,
Myanmar, Vietnam
- Status of Implementation and Dissemination
- Discussion Results : Barriers and Possible Recommended Measures
14:25 - | 16:10 2. Evaluation and Future Improvement of Local Activities
3. Country Initiatives towards the Preparation of Technical Directory &
_________________________ Status/Plan of Database Preparation
1 14:25 | - | 14:40 | Presentation by Lao PDR
| 14:40 | - | 14:55 | Presentation by Malaysia
114555 | - | 15:10 | Coffee Break
1 15:10 | - | 15:25 | Presentation by Myanmar
15:25 | - | 15140 | presentation by Vietnam
15:40 16:10 Status of Preparation for Technical Directory and Database for Buildings in
ASEAN by ACE
16:10 16:40 | 4. Proposed Plan for 2006 — 2007 : Explanation & Discussion by Mr.,
Y oshitaka Ushio (ECCJ)
16:40 | - 116555 |[Q& A
END of Session for Day 1

Day 2 : 27 January 2006

SESSION 3

PROMEEC — Energy Management

9:00

9:40

Summary of Activities by Mr. Kazuhiko Yoshida (ECCJ)

1. Results of “Research & Study Workshop in Japan”

2. Results of Intensive Surveys / Discussion in 6 ASEAN Countries

- Possibility to Utilize Implementation Organization for EE&C EXxisting in
ASEAN Countries

- Proposed Award System of Best Practices in Energy Management for Major
Industries and Buildings

9:40

10:10

3. Proposed Plan for “ASEAN Management System” : Presentation &
Discussion by Mr. Kazuhiko Yoshida (ECCJ)

10:10

10:25

Coffee Break

10:25

10:40

Q&A




10:40

11:10 4. Proposed Plan for 2006 — 2007 : Explanation & Discussion by Mr.
Kazuhiko Yoshida (ECCJ)
11:10 11:30 | Q&A and Discussion—
11:30 13:00 Lunch
POST-WORKSHOP
13:00 14:15 Confirmation of Summary Workshop by Mr. Kazuhiko Yoshida (ECCJ)
1. Important Achievement
________________________ 2. Plan for 2006 - 2007
113:00 | - |: 13:20 | PROMEEC-Major Industry
113:20 | - |- 13:40 | PROMEEC-Building
113140 | - | 14:00 | PROMEEC-Energy Management
14:00 14:15 Q&A
14:15 14:45 Closing Statements
By Chairperson (EE&C-SSN)
By Mr. Tsuzuru Nuibe (ECCJ)
By Dr. Weerawat Chantanakome (ACE)
By Representative of Host Country
14:45 15:00 Coffee for Relaxation

End of Session for Day 2
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Category 1 : New and Existing Building 57 £ /1

National Institute of Education (NIE) Campus (Singapore)

HEsE B 3L ¥—] 2006 4E 1 A BB#EHTLE
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