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SUMMARY

The economy in ASEAN countries has been rapidly growing, as a result, it will be more
required to efficiently use energy and to consider about the prevention of the global warming

because of the quick increase in energy consumption.

This is the 3" year of the projects for Promotion of Energy Efficiency and Conservation
(hereinafter referred to as “PROMEEC”). Therefore, the activities of ASEAN Center for
Energy (hereinafter referred to as “ACE”) have been established, which results in enhancing
and disseminating the awareness on PROMEEC toward reducing energy consumption in the
ASEAN countries. In this fiscal year of 2002, it is especially noted that al the representatives
from ASEAN countries could discuss about the future direction of PROMEEC projects
summarizing the results of the projects implemented in the past. Namely, it is emphasized that
the ASEAN countries including ACE started activities toward the development and
establishment of the database / benchmark / guideline beyond the discussion of evaluation for
the award system, in order for ASEAN countries to accumulate and share the results and
achievement in these three years. Specifically, both in the inception held just after starting the
projects of this fiscal year and in the workshop held at the end of February in 2003, the fruitful
discussion on the future establishment of database / benchmark / guideline has been made.
Moreover, in the workshop held in February of 2003, it was agreed to establish the working
group consisting of members from all ASEAN nations. This also means that the organization
to actualy follow the results and achievements of PROMEEC projects up in the future has
been established in ASEAN.
The following are the specific project activities for thisfiscal year.
November 25" and 26™, 2002
Participation in “Inception Workshop of The SOME-MET! Project on PROMEEC-Building
and PROMEEC-Industries’ at Singapore
(1) Presentation on policy, law, energy management and typical technology for promoting
energy conservation for the building and industrial sectorsin Japan
(2) Explanation and discussion of the projects of the fiscal year of 2002 for “Building and
Magjor Industries”
(3) Confirmation and discussion on the schedule and the required arrangement for the site
surveys for the projects of “Building and Mgjor Industries”
(4) Discussion on the development of benchmarking the energy conservation at buildings
(5) Discussion on the future development of PROMEEC projects
January 6" through January 17", 2003



Survey and energy audit of the buildings and workshop at Vietnam and Myanmar (1%)
(2) Presentation of typical technologies for energy conservation for building realized in
Japan
(2) Survey and energy audit of two buildings at Hanoi in Vietnam
(3) Survey and energy audit of two buildings at Yangon in Myanmar
February 17" through February 27", 2003
Survey and energy audit of the buildings and workshop at Vietnam and Myanmar (2"%)
(1) Explanation / Discussion : Energy audit results of two buildings at Hanoi in Vietnam
(2) Explanation / Discussion : Energy audit results for two buildings at Yangon in Myanmar
(3) Workshop on devel oping database and benchmark in Vietnam and Myanmar
February 28" through March 1%
Participation in “Workshop of The Working Group for Benchmarking and Audit Guideline
Development Projects, SOME-METI Work Program” at Yangon in Myanmar
(1) Reporting / Discussion of results of energy audits for buildings in Vietham and
Myanmar for the fiscal year of 2002
(2) Reporting / Discussion of results of energy audits of factories for the steel industry in
Philippines and the garment industry in Cambodiafor the fiscal year of 2002
(3) Presentation / Discussion of the situations in Japan for the development of database /
benchmark / guideline
(4) Case study of database / benchmark / guideline development in Vietnam and Myanmar
(5) Presentation / Discussion of actual situations and action plan to develop benchmark in
ASEAN
(6) Discussion on the future policy and plan of PROMEEC projects for building and major
industry
The concerned members in Vietham and Myanmar provided Japanese experts with very good
cooperation. At Hanoi in Vietnam, the energy audits were conducted at Hotel Nikko Hanoi as
the best practice building and Lake Side Hotel as the retrofit building. At Yangon in Myanmar,
on the other hand, the energy audits were also conducted at FMI Center as the best practice
building and Pansea Hotel as the retrofit building. Vietham and Myanmar are in process of
further developing among ASEAN countries, there are fewer modern buildings compared with
Singapore and Thailand. Therefore, we would like to express our sincere appreciation to the
representatives from the two countries and ACE for their great efforts to choose the buildings
for audit regardless of limited number of buildings.
In the both countries, the members from two or three other ASEAN countries and from ACE
participated in the energy audit and showed their eagerness to learn the experience and

knowledge from the Japanese engineers. In this fiscal year of 2002, the survey and audit also



included the enhanced “OJT” (On The Job Training) in field for the participants.

Namely, the curriculum was based on the demonstration type of training, which included the

procedure shown by the Japanese engineers to collect data and fill it in the data sheets and to

conduct the measurement in field

Moreover, in the 2" site survey, the simulation using a personal computer was conducted to

learn the data processing by calculating typical parameters used for audit. Although this

required greater load of Japanese engineers, their efforts were very successful and fruitful for

both the participants and the Japanese engineers.

The following are sincerely wished.

(1) The recommendation by the Japanese engineers will be realized as early as possible.

(2) All the results and achievement will be accumulated and disseminated to be a basis in
ASEAN.

(3) The project activities will contribute to promoting energy conservation and environmental
protection.

Finally, we would like to thank the persons from ACE and ASEAN including the persons

belonged to the buildings for their kind and perfect cooperation extended to the Japanese

members.
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3. EMOZWFIE

3. 1 £2F7Jotx

ENLDOT RN X—BHIE RN TRROLIIC6 AT v 7O THDHND,
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1 RFILEHRN/ A
(1) s
1) B¥4 7 : Hotel Nikko Hanoi
2)  Hi& AR TIL (260 =)
3)  Hi S R N S
JELREFE 29, 164m?
4) EFEH 454
5) EREEME ZEELE 10k V, BIEIRAERE 1500kVAX2 A,
JE B 810kVAX 2 & (k#H )
T L _—F—18kWX3 &, y—EAH 18kW X1 &
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=v M
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KA 2256m3 X2 & (K, FH7), KK 7 30kWX2 A,

2K S 100m3
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TRNSEHOWEEREIZ T ANFZTEMOY—2 THY . 2 ABNDRWATHSZ
ENDND, 2002 £ 2 H OfEIE 2002 4£ 7 H OEICH L TR 52% & 7> TW 5,
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 HAROE SOV ENEN 3B5% TEl-ERAH NN TWD, )
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Fi,
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NTEY, TOBRLEREZROM T T 7 Trd, BN 6%EE5DTEY T 1 —
BT ANALDBHKS 2%E7R>TWAE, LPGIIFEMICHELNLTEY 2.8%& T
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Composition of energy consumption (2002)

LPG
2.8%

Electricity
65.7%
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Composition of energy consumption(2002)
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Monthly Average Temperature
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RT VBN A OB X — R A B AR E R 2 HEFR L 72 b @
EWITRT, RO OICAROERT VOISR,

2O0MT T 7 xS D& Y- KK OHBIZBWTARTVHMI N/ A OfEH
26%IZ%F L CHARDOFEMEN 12% THDHZ ENHRERENRS D Z 03D, £
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c. fhoEY L oL
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MmBEAM < 72 5 Z i 1A~3H, 10 A~12 A0 6 » AL T %,

mAKHPERE  BlR-deE%)  7C—10C

HAKHMRESCEIC L D288F 7% SBERNCLD)
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NASES SN 1400V D/kWh
b. FH

CURCAEEAR -

209X 0.8 X24 X 30X 6="722,304kWh

722,304 X0.07=50,561kWh

g = 2 b

50,561 X 1400="70,785,400VD

1$=15,000VD (1$=120H) t 4% &
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UNCAEEWAR
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HIlTR = 2
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3) RAF—DER O E
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M EREARA TN 2BEEREINTWVDEA, 2R AZHE L CEIREHE L TR0,

&S
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OOWDTZ 7% 23WIZ, 6 OWBIP40WDT 7% T7TWDERR

TR Z D,
FHE
FNER T T R X 2 iR sk BUR 2 AE L sk BE I RER/ A sk BEEI R % 3 6 5

BARREA

a.

RE S
T8 A B 5] e 3H/A. JWFRH 24H/B. EFMMU®m 1 0H/A
KEBEE 70%

LR

%E100W  (100-23)X132X3X0.7X 365X 1/1000 = 7791 kWh
%6 0OW (60-7) X132 X3 X0.7X365 X1/1000 = 5362 kWh
B FKH6 OW  (60-7) X 62X 24X 1X 365X 1/1000 = 28785 kWh
JBE Rl 4 OW  (40-7) X 35X 10X 1 X 365X 1/1000= 4216kWh
At 46154kWh

Hljg = 2k
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RRMES AN T 2R L, BED O OMBMRR 2L 25,

BRE DOFLE R AR & Y720 OBGE K B sk B HRiRFH]
ARG
a. WESEM
ANNVT OREREZ T OFOEOEEO 1. 2miY &35,

RS T O E 0.8MPa 100A 6L 35
0.2MPa 100A 11fHE T 5
TR & 100A, 0.8MPa, 0.95kW/m=3. 42MJ/mh
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A T =5 70%
T4 — B EE  38.93TMJ /1
AR 8760 h

b. FHEEE
R IR % D BAR AR JR f
(6X1.2X3.42+11X1.2X2.16) X8760=465471M]
T 0D I ) e
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MAE THETON TV DAL EIR Lo TR L LTHEMT 5,
B EOmAEEIZIE D D i HUKEE &2 mAOKIE O < \2H T 2 BV I8 & | Tl
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BARRA
a. FHRSME

BB EKAR 7 A% 575.4L/min X 70m X 15kW

KEHDOA A VIHEE 125L/A
FREMOERREFM 1 H 4 K. 4 232 H

AT =% 0.85

BZAgs CORRIPHREZE 5CET 5

b. FH

(B g 38.937TMJ/L. A A /VEHAL 0.22%$/L)

575.4 X 5 X 60X 4.1868 X 4 X 232/1000=670689MJ/4F-
670689085+ 38.937=20265L
(534960 [/42)

20265 X 0.22=4458$/4F
(4) EEDHROT LD

L UE 2002 4R D IHE & 6072900kWh
2002 7 4 — BN A A VHEEE (KA 7—) 633081L

7 HIIR A 7V HIE =S

kWh % L % US$ ]
1 | WKIBEOLE 50561 | 0.8 4719 566000
2 | WIBAKR T 2R ERESFX | 279444 | 4.6 26081 | 3129000

WA

3 | RA T —ZERIEDUE 18992 | 3.0 | 4178 501000
4 | BEhRT TS ~DEH 46154 | 0.8 4308 517000
5 | BRIV T ORI 17062 | 2.7| 3754 450000
6 C eSS A E 20265 | 3.2 | 4456 535000
it 376159 | 6.2 | 56319 | 8.9 | 47496 | 5181000
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4. 2 LAY AKKTIL

(1) &=

1) ¥4 FF : LAKE SIDE HOTEL

2) &k AR T (FEET6R)

3) B HUT 0P, Hil 5 RE
CHEPREFRE 6981, 1m?

4) FEH . 84
5) BXEHMWME - ZEELE 20k V, BELAE 1000kVA, FEEM GEHE ) 800kVA

T L R_—H—10.2kWX2 &

6) ZEFRMME . FT— TKWX3 B, 7rraAfia=y MR

7) B DG Y AT A~ KSRV (96 v A ) +EKARA T —162kW,
PG4 > 7 1 5400L X4 A

(2) =FRLF—DFIRSIHT

1) AZ&oET#E(2000~2002)
2000 =5 2002 FFETO 3FEROA T & DOENEE TRITRT,
2000 FFD 7 77T 6 AL THOMIZITKRERERS S Z ERmATND, Hil
ENLOE TV U TIIRARED T v T A = R L RN A L o AR
WAL v F U HEEBZEOTE DI & Thole, ZTO6HETADT T 7IZIE,
TR HH T XL —IHER RAPARICENL TV D,
2001 4E & 2002 4ED 7 T 7 MOBHDORERIZ6 HHDHWETHIZHY | /A2
AbLLIZ11ATH S,

II-28



LAKE SIDE HOTEL Monthly Electricity Use (3years
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<
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sooo, T A I A A T

0

N $ A
)’b(\ Q6° Q’b YQ é’b\‘ )\)(\ )§x YQQ’ %OQ o eo 000

2) TRILFX—HERK

a. BAEHE ORI
WHELPG & 1 REXNF—HELTEE L, TOMKLEREZAZLONBKROM
77 ThDH,BINEED 8% % HDTEY JFEHIZMHELIL TS LPG 2% 15%
272> T 5,
IEFHRBEHEOA AN DT DICHE L TV ERERICEEL L2 5138 TR0y
TeDIZHIZE LT,

Composition of energy consumption (2001)

LPG
15%

Electricity
85%

b. =xAF—aX MER (2001) ~KEET
KEGLTZRLF—a 2 MERZRIZRT, EIK 84% 5D TV D,
BHOVEEMZR 95 & 1kWh %4720 0.18$ 720, R TNVAfH N A
D HAM 0.098/kWh & i3 % & 25D a X M- T 5,

ZHRIFMEOENE BN D, ZRHORE LIZE D WENHRRNWINE 5 InsH
RPN EEN D,
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Cost Rate by Energy (2001)

Water
7.8%

Gas
8.4%

Electricity
83.8%

3) FEREBEOHR
SFEMOBHEOHR & RIZRT,
2000 FEDOE T F X —BHEB L OREBOBE X VX —JFBORREIC L 200, &
N OWERITFELPFY L TWD, ZOM, A7 LOB@=RIE 2000 4 75%, 2001 F
82%, 2002 4F 90% & LR-Z#iT T\ 5, A7 L OBRM@HR LR L EICE = 3L —{F
AT > TV DR F RTINS,

Annual Electricity Consumption
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4) R = kL X — R

VA 7 HA RART OB T3 X — &% B OHEERCIEIR R # 2 & E ) @I OV TEF
BHL7ZbOERORIIRT, 2001 FOBHELZ KSR E L TEMEZ 4 AnS 10 A, &
MZE1HANPSL3HETELTHELTWS

£, TOROETITENEE MJI BICHE L, LPG &1z 2Rk %z R Lz,
ARDET VO R T =M & LR TEJEEGNREZ L 2o TR . EBEAKEEN
IS ERFATN D, ZOHBHI=R VX —REREM 777 L LTRT,
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HEXANELE [kKWh]
EM4A~10A Z(11 HA~8A) &t it %
2R 358,974 93,240 452 214 51.4%
Bk 65,903 19,354 85,257 9.7%
WiEER 7,144 28,917 36,061 4.1%
o vtk 149,119 106,514 255,633 29.0%
g5 29,951 21,394 51,345 5.8%
Z Dt 0 0.0%
HEEEE 611,092 269,418 880,510 100.0%
FHEE/EREE 99.9% 99.1% 99.6%
EEfE 611,920 272,000 883920
RTINEEDIRIINT—HELER
LAOHARERTIL| BRDEKRTILEY
% %
R 44.6 36
% 8.4 11
fRmER 3.6 12
FBEAa ok 25.2 23
Ep) 5.1 13
ZD1th (LPG) 13.2 5
SEt 100.0 100

LAY AR RTILOIRILE—HEBLIER

Z D1 (LPG)
13.2%

B
5.1%

L1
3.6%

8.4%

5) fhoiEW & oLk
a. AEROEY & DT RV X — 5 B HK
AROFEBFENVERTVOZRAX—EEL LA 7 A RETNVELEDOET IV
H#fiN ) A DWEEIRD 7 F 7 TR,
LA 7 YA RBT A Ox R R BB RS ICD 20D LA B,
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HARDKIED DA NX—HETH D, RIFOMAHELRE B L HFHHET
HDHN, RIFOERIZHREENVE T RNV F—EIHEZLNIT TR TLH D,

Bl Z1E. BWENET Y —F — SR A TIT->TEY . FAKOUESIEREIZ 10Cl2
BRELTEY., RMEASOERLmHELL WS, 2EKICZ 2L —EE2D
72 T HEIRE EhE LT\ B,

Energy consumption intensity (MJ/rf)
3,500 3,278
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2,500 2,222
%‘ 2,000
3 1,525
= 1,500
1,000
500
0
office average Hotel average LAKE SIDE HOTEL NIKKO
in Japan in Japan HOTEL HANOI
6) KET—X

FRROT I X —EE LR U X 9 ICKOMEH & A ERAFE CTH > 72 lE2 RICRT,
ZOMTIEHLVA 7 A RETANREHL WD, HifErb0oe 7Y 7 THERR
EREET 2 Z LTSRN o 7oAy, KO HAMA % < fE3E B b HUKERB3 @2
LEZOLND,

Water consumption intensity (rr?/mz)

6.00

5.12
5.00

4.00 3.64
o4

y 3.23
S 300

£
2.00

0.98

1.00
0.00

office average Hotel average @ LAKE SIDE HOTEL NIKKO
in Japan in Japan HOTEL HANOI
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(3) &N - WEMREDORHH
1) fRGIRE DS

ETRIN
el O BHEIRE 2 80°CIZRE L T\ D,

TR

PG DR B2 EDTREZR 1T, #B ORI E 2 60°C L L TERUE H 0 b D #
AT 5

Gl Eev

CREE T D 2 LIS K DR EE X E R & X

- ARIEECE 7 B O f RSB
Q=2xn (t,~ty,) / {2/ (d,* a} +1/A X1In (d,/d )}
Q : i Im, 1h X7z OEERE LY Ol E  [W/n]
t, o ENRIRIRE  80°C., 60°C
t,: AARIRE 200CE T %
d,: BEINE 0.028mET 5
d,: PRIEFESIE 0.068m
a o BMmER W (m?- K)] =12
Ao REM OBVRESR W (m - K)] =0.052
B0OCD & X DHBHEE Q4=19.3W/m
60CD & XD E Q4=12.9W/m
REZ TIF5Z LI X EEE AQ=19.3-12.8=6.4W/m

B AR
a. FHESEM
NSV PN
BO ORI 26mm TIRESHD
Bl R 500m
IR 8760 h
SHOMBUTER R A 7—TirbnTn5 &35,
TBHa AR 2001 FOEHHAR  0.18$/k Wh
b. FHEIEE
CURCAEVAR s
6. 4 X 500 X 8760=28032000W=28032kW
HIlg = 2 b

@

\'

L>
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28032X 0. 18=5046$ (605520 1)

2) ARG AR O RS

ETEIN

Fa i DIMBYTKEG /SR AT K0 —MBAE ATV, ZRINEVE L TESRA 7—%2 0
TW5, BRARA T —DOFEIT 162k WT, ENEITRICa A M RERMEITR ST

WhHEEZLND,

'S

O
i

e

BRI OEIE (LPG) & HWTIEAT 5 Z & Zatd 5.
PIE S
a. prESM
WHBEOEE (REREERL—F—TIThNTW5 L ET D)
1Y 7001 BEARGE 150L (40°CHH) ,76 =
FKIEEE  20°C
HEEMBEHE 90%
whHax bt 0.18$/kWh (B 1kWh=3.6MJ)
LPG = Ak 0.6%/kg F&E 1kg=27.617MJ)
b. FHAELEFE
150LX 76 X (40-20) X 0.9 X 4.1868 X 365/1000=313583MJ/4F-
B TMAL =56
313583+ 3.6=87106kWh, 87106 X0.18=15679$/4F
LPG T L 72355
313583-+27.617=11355kg, 11355 X 0.6=6813$/4F
C.zt A2 R
15679-6813=8866$/4F (1063920 [1/4F)

)

3) BEHEOEH
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EIRIN

BARL LTOFHTRSNTEST, EHRENLOREFRTHEL TV D,

e R

FRI AR BRI

BRI

SRR )

kT L D,

BN X—2ED 57201203, BROBEHEZERT L2 nb2 72— T2,

LR OB OIRITHA DO Z 72 B3 F5], il

Yipz tThD,

RO Btk B E kW h 2 E#ERARNE WA
WHLTHREREET2 28 b TE 5, KR,

R KRB Z2BIM 2T THRERT L Z L2805,

(4) &EHDROE LD

ERIR

S
B

BB TH D Z & bR

TWE, NHEETERLT
AR A3 U C kT 5 0 T

Hrag LY 2001 4EEE ITEE & 883920k Wh
2001 4F LPG {HE & 27263kg
= I LPG #lJ o A MR
kWh % Kg % US$ M
WEERE DOtk 28032 3.2 5046 | 606000
W EER DT 87106 9.8| A11355| A41.6 8866 | 1064000
Ei 115138 13.0| A11355| A41.6| 13925| 1670000
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5. N A FLDF—ER—RRUFI—5 - HA F5(Y

5.

5.

AARICBIFDELT 4 v 7ET X
WTHAS LT, RO —5—1

ELTA VI T—ER—R-RUFI—Y -4 FS54 VOHRK
2000 fF LY DSM 7"'a 7 J AEBRG LT,
Institute of Energy % = % /L X —2WrOHEEMBIIZHEE LTz,

HF % ? [Hydro Quebec International t] DOZWrFINEFEE 2= (F,. 14 £

Dghiz Liz, ZHWFTENHBERELTZ LD TH D,

ENLNT 47 Th, EENHE TS, 72— %, EEEFHINTHRU,

N F =7 FEZRN,
THLF—ZWOFIFRA AR L TWD,
KL DI D720,
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Japan Slide Outline %R

H#I—5—1

Slide Outline

Energy Audit, Database & Benchmarking in Buildings in Japan

2 BRIZEBHIELTA VITEIRBMHET —IR—R-RUFI—Y - HA4 K54

LT —EZR—R- R Fw— 7T LTRERICD

Energy Audit, Database & Benchmarking in Buildings in

No

Title

Note

Energy Audit, Database & Benchmarking in Buildings in Japan

Cover

Outline of Presentation
Introduction
Energy Audit
Database and Benchmarking
Guidelines for Energy Efficient Buildings
— Guidelines of equipment in Japan
— Operating guidelines for factories and buildings
Future Direction

Introduction

Title

Trend in Final Energy Consumption by Sector

Energy Audit

Title

Application and Process of Energy Audit in Japan

Distribution of Energy Audits by Type of Buildings

Proposed Measures to Identify Savings through Energy Audit

O[N] O O = W

Points to Focus in Energy Saving for Buildings
1) General management

Points to Focus in Energy Saving for Buildings
2) Heat source/air-conditioning equipment
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Heat source/air—conditioning equipment

Control of fresh air intake

Monitoring proper air ratio of combustion equipment

Proper temperature and humidity for rooms

Proper saving in water transfer by introduction of VWV

Change of the pre—set outlet temperature of cold water in accordance
with the season

Prevention of heat emission by thermal insulation of stream valve

Reduction in solar radiation loads on windows

Power saving air delivery by introduction of VAV
Proper segmentation and zoning for air—conditioning
Required minimum ventilation in machine rooms

Opening window and cooling with outside air

Proper ventilation of car park through CO2 monitoring

11 Points to Focus in Energy Saving for Buildings
3) Hot water and water supply/Lighting/Electricity/Lifts
/Load leveling
sHot water and water supply
Water saving by installation of sound-making equipment at
woman lavatories
» Use of water saving type valve disc or low shower head
sLighting/Electricity/Lifts
Demand-based control (automatic and manual)
= Control of electric transformers demand rate and reduction in
no—load losses
» Use of high efficiency lumps and light
» Use of inverter—-control lighting fixtures and ballasts
» Lighting at proper times and places
» Segmentation of lamplighter insulation positions and lighting
circuits
» Setting of illuminance standard and proper control of the
illuminance
sLoad leveling
« Leveling of electric load by heat storage and use of gas
» Introduction of CGS and optimized operation
«Study of introduction of new energy including photovoltaic power
generation
12 Type of Data Collected
1) Building Information
13 Type of Data Collected:
2) Energy Consumption
14 Calculation of Building Energy Efficiency Index (in MJ/m2)
15 Database & Benchmarking System Title
16 Standardization of Units
conversion factors
17 Database & Benchmarking System
18 Benchmarks in Various Types of Buildings in Japan
19 Information Dissemination of Database and Benchmarks
20 Energy Efficient Buildings : Guidelines in Japan Title
21 Obligations of Building Owners
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1) Prevention of heat loss through external walls, windows, etc.
of a building:
2) Efficient use of air conditioners;
3) Efficient use of mechanical ventilating equipment;
4) Efficient use of lighting facilities;
5) Efficient use of hot water supply systems;
6) Efficient use of elevators

22

1) Prevention of heat loss through external walls, etc. of a buildin

®Annual thermal load of the perimeter zone (MJ/year)
Total floor area of the perimeter zone (m2)
— [(Virtual load)/(Area) ]
(PAL) : Perimeter Annual Load

®mxThermal load of the ambient indoor space:

Heat lost through external walls, windows, etc. for a year,
total of heating and cooling load generated by heat
generated in the ambient space.

The quantity of open air taken in is presumed to be a constant
calculated on the basis of the area, etc

23

2) Efficient use of air conditioners
» Quantity of energy consumed for air conditioning (MJ/year)
Virtual air-conditioning load (M]J/year)

—[Actually consumed energy/(Virtual load)]

(CEC/AC) : Coefficient of Energy Consumption for Air Conditioning

*Quantity of energy consumed for air—conditioning:

Quantity of energy of given air conditioner consumed to treat air
conditioning loud for a year

Virtual air—-conditioning load (Unit: MJ/vear):

The quantity of open air taken in is presumed to be a constant
calculated on the basis of the area, etc

Decrease in load by using exhaust heat recovery is not taken into
account.

24

Standard value of energy conservation for buildings

25

Guidelines for the Use of Energy Efficient Equipment in Japan

Title

26

Air conditioner

27

Fluorescent lamp

28

Operating Guidelines for Factories and Buildings

Title

29

Areas for Rational Use of Energy

1) Fuel combustion

2) Heating, cooling, heat transfer, etc.

3) Prevention of heat loss due to radiation, conduction, etc

4) Recovery and utilization of waste heat

5) Rationalization in the conversion of heat to power, etc

6) Prevention of electricity loss due to resistance, etc

7) Rationalization of conversion from electricity to mechanical power,
heat, etc.

30

Standard values and target values of air ratios
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31

Future Direction

Title

32

Obligation of Building Owners

33

¥Ry the law

® Building data will gather
1st Category: about 1000
2nd Category : about 1000~2000
total : 2000~3000
[J1st Category
The reduction plan of 1% or more is made by the period average

34

Promotion of BEMS
"BEMS: Building Energy Management System
mSubsidy of 1/3 of the total investment cost
"To avail of subsidy, energy must be measured for each of the
following:
1. Heat source
2. Pump
3.I1lumination /outlet
4. Others

BBEMS can determine the energy consumption of each equipment.

35

Measurement Sample: Heat Source

36

Energy Profile of Equipment

37

Current and Future Program of ECCJ
=2002 ~

"Fnergy audit

[1] Interview/Questionnaire
®Number of Audit: Office~180 buildings, others~ 120 buildin

®GFA: 15,000m2 or more.

®mAreas for investigation

— Capacity of equipment and operating time

- Kind of illuminator and lighting time

— Amount of electric power according to feeder
- Others

38

Current and Future Program of ECCJ
[2] Measurement investigation

®Office: ~1 5 buildings, others~ 10 building

"Purpose~
To check the accuracy of data
To make the management standards (model of the measurement and
record)
¥ 2003,2004 ~ Plan to expand investigations to other type of
buildings

5.

3 REFLDT—=FN—=A-RUFv—7 DIERL

FT=HANR— AR F—J [ ZONWTEMA U N—EHH L TWAMEIZ, 14 D ELIZDON

MR- TEBY, TOMBEOMEL D Z LKz, £1T—5— 3 Energy and
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Audit Commercial Sector Global Results Preliminary T% O3 % R7,
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Flo, MEEEZHOL I ENHKIZ 1 2O ELE ECCI A4 HE
DDENMIZDWTDOH T EDENELEFR T — 5 — 2Monthly Electricity Consumption |

RY
# 11 — 5 — 2 Monthly Electricity Consumption
Monthly Electricity Consumption
Category Hotel Hotel |Hotel - Office
Building N Hotel | L Hotel HTC
Location Hanoi Hanoi Hanoi
Data No HL-1 HL-2 HO-1
Data year 2002 2002 2001
Electricity
intensity[kWh/m2] 208. 2 126. 6 211. 2
Jan 426200 49920 369370
Feb 337200 43680 380640
Mar 413600 65920 403763
Apr 499600 72800 475840
May 539200 86560 647060
Jun 597000 91040 718330
Jul 644100 99600 679730
Aug 607800 89600 765360
Sep 581200 89280 706330
Oct 522100 83040 563070
Nov 442600 60160 444070
Dec 462300 52320 393990
Total 6072900 883920 6547553
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2) N T LAOZF VX —{HEEIZOWTEYFOHN -l 2 Lt ZA2XDLEE
N ThHoT-,
1) 16 EI/LOEME I HE
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3) HBPTEMENNEE (kWh/nf) n=4

EHEEREAEESZ (KWh/m) n=4
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4) FRKHEERE (m?®/m?) n=2
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5) HAMEHEEHER n=3
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Monthly Average Temperature
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5. Ixv—DT—HRX—R R F<w—F HARKITA

5.1 BAREZBILIUV (/) EBATRNFX—2BMET —F N2 - X F~v—7 - AT
A DRI, N BT L TORIT LIZEREROFE I 2 LT,

5. 2 Iy rv—0DT—HRXR—RA  RUFv—7 DIERK
(1) ¥ ~=—TCIET— XL LTEHINTZLORRL =570 T, V-Ivay?) O
EEICBRT2ELOT =2 2L TH bW, ZOEEEA AT —F X=X
yF~v—7 O A RR THE Lz, BHIhET—% 9L A2k LT
EL 24 £ M—5—1 CRTEF 1L HFTIEE LT

£ M-5-1 T—ER—RERIZERALE=E W V5 DY TIL

Use of Category Number Remarks
Government Office 6
Temple 1
Hospital 2
Commercial Office 1 ECCJ Audit
Hotel 1 ECCJ Audit

(2) 2D WF 4/ IO T ARG T r L ¥ —{F#® A £KM-5-2 Energy
Consumption Data #IM—5—3 Building Information (Z & 0 I&E L7-,
#x IM-5-2 Energy Consumption Data

Electricity kWh Demand Peak KW LPG Kg OIL L Water m’
Jan 24811
Feb 25132
Mar 29744
Apr 27956
May 29224
Jun 26656
Jul 27232
Aug 26958
Sep 273123
Oct 25002
Nov 18550
Dec 16320
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FIM—5—3 Building Information

* Name of the Building : Public Works

Address 60 shwedagonpagoda road

« Category of Usage:

Landload building or Tenant buildin| Landload building

« Age of Building: 30

+ Size :
« Total gross floor 11044 m?
* Number of stories 4F
* Basement Stories 0OF

* Electrical facilities:

Receiving voltage 6.6 kV

Agreement capacity =

Transformer capacity 500 kVA

* Air conditioning facility:

Heat source capacity for cooling -

Main equipment =

Heat source capacity for heating -

Main equipment -

Air conditioning system Split unit

« Sanitary facility:

Water supply system City, well

Hot water supply system -

« Air conditioner setting temperature and humidity:

Summer C 24 °C
% 50 %
* Working hour:
Week day 8 H
Sat day 0OH
Sun day 0H
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ASEIECCI B2 LIz 22 MAm? H720 O R AF—HEETH HFBEMNOWEZ Al
THRIM—5 — 4 Building Energy Database in Myanmar(l) &II—5 — 4 Building

Energy Database in Myanmar(2){Z% & 7=,

% II—-5—4 Building Energy Database in Myanmar (1)

No Category Category |Location| GFA GFA [m2] Data |Electricity |Electricity
[Ft2] [m2] [Year] [kWh] intensity
No [kWh/m?]
1|Government Office |GO-1 Yangon 5,244 2002 152, 837 29. 1
2|Government Office [GO-2 Yangon |43, 680 4, 058 2002 221, 314 54.5
3|Government Office [GO-3 Yangon 3, 866 2002 66, 086 17.1
4|Government Office |GO—4 Yangon |21, 600 2,007 2002 45, 500 22.7
5|Government Office |GO-5 Yangon |20, 000 1, 858 2002 58,610 31.5
6|Government Office |GO—6 Yangon 11, 044 2002 304, 798 27.6
7|Temple TE-1 Yangon 10, 115 2002 96, 071 9.5
8|Commercial Office |[CO-1 Yangon 10, 953 2002| 2, 046, 500 186. 8
9|Hotel HL-1 Yangon 7,111 2002 840, 882 118.3
10|Hospital HS-1 Yangon 13,998 2002 315, 632 22.5
11|Hospital HS-2 Yangon 12, 865 2002| 1, 143, 648 88.9
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(3) ¥ r~—oElRsyEEm
IHTLIZRERSED LR ThoTz,

1) Electricity Intensity in Myanmar

Electricity intensity in Myanmar [kWh/m2]
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2) Government Office Electricity

Government Office Electricity intensity [kWh/m2]
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3) Government office Monthly

I — 5 —3 Government office Monthly Electricity Consumption

Govenment Office Monthly Electricity Consumption
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& IV—1—1 PROMEC Building Slide List

No Title Note

1 PROMEEC-Building Activities in Vietnam and Myanmar Cover

2 Outline of Presentation

3 Overview of Activities

4 PROMEEC-Building Activities in Vietnam and Myanmar

5 Energy Conservation Technologies

6 Workshop in Vietnam

7 Workshop in Myanmar

8 Workshop on Energy Conservation Technologies: Objectives

9 Workshop on Energy Conservation Technologies: Talking

10 Energy Audit and on the Job Training Title

11 The Audit Buildings

12 The Audit Approach: Data gathered

13 The Audit Approach: On-Site investigation

14 The Audit Approach: Calculation of Energy Savings

15 Simulation by Calculation

16 Energy Data & Performance Indicators 1

17 Energy Data & Performance Indicators 2

18 Energy Data & Performance Indicators 3

19 Energy Data & Performance Indicators 4

20 Energy Data & Performance Indicators 5




21 Energy Data & Performance Indicators 6
22 Energy Data & Performance Indicators 7
23 Energy Data & Performance Indicators 8
24 Energy Data & Performance Indicators 9
25 Energy Data & Performance Indicators 10
26 Energy Data & Performance Indicators 11
27 Improvement Plan and Recommendation Title
28 Summary of Energy Saving Measures
29 Change of Chiller water outlet temperature
30 Reference Data
31 Use of Indoor Exhaust Air
32 Reference Data
33 Improvement of Heat Exchanger and cool supply air
34 Collect exhaust air heat energy by heat exchange and cool

supply air
35 Heat pump Hot water Supply System
36 Current Practice Good Case
37 Use of Solar Water Heater
38 Excellent Passive Design for Tropical Building
39 Good to excellent Active Design and Management
40 Speedy Improvement
41 Benchmarking & Database Development
42 Benchmarking & Database Development: Bench Marks for

Various Buildings in Japan
43 Benchmarking & Database Development

& IN—1—2 Development of Database/Benchmark/Guideline Slide List
No Title Note
1 Workshop: Case Study Development of Database/Benchmark Cover
/Guideline

2 Development of Database/Benchmark/Guideline Title
3 Development Process: Database/Benchmark/Guideline
4 Database Development (Building)
5 Statistical Processing (Building)
6 Benchmark/Criteria Setting Analysis (Building)-1
7 Benchmark/Criteria Setting Analysis (Building)-2
8 Study to Setup Guideline (Building)
9 Basic Approach for database/Benchmark/Guideline Development

& IN—1-—3 Energy Audit, Database & Benchmarking in Buildings in Japan

Slide List
No Title Note
1 Energy Audit, Database & Benchmarking in Buildings in
Japan
2 Outline of Presentation
3 Introduction
4 Trend in Final Energy Consumption by Sector




5 Energy Audit

6 Application and Process of Energy Audit in Japan

7 Distribution of Energy Audits by Type of Building

8 Proposed Measures to Identify Savings through Energy Audit

9 Points to Focus in Energy Saving for Buildings 1)

10 Points to Focus in Energy Saving for Buildings 2)

11 Points to Focus in Energy Saving for Buildings 3)

12 Type of Data Collected 1)

13 Type of Data Collected 2)

14 Calculation of Building Energy Efficiency Index (in MJ/m2)

15 Database & Benchmarking System

16 Standardization of Units

17 Database & Benchmarking System

18 Benchmarking in Various Types of Buildings in Japan

19 Information Dissemination of Database & Benchmarks

20 Energy Efficiency Buildings: Guidelines in Japan

21 Obligation of Building Owners

22 1) Prevention of heat loss through external walls, etc

23 2) Efficient use of air conditioners

24 Standard value of energy conservation for building

25 Guidelines for the Use of Energy Efficient Equipment in Japan

26 Air conditioner

27 Fluorescent lamp

28 Operating Guidelines for Factories and Buildings

29 Areas for Rational Use of Energy

30 Standard values and target values of air rations

31 Future Direction

32 Obligation of Building Owners

33 By the Law

34 Promotion of BEMS

35 Measurement Sample: Heat Source

36 Energy Profile of Equipment
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Improvement of Heat Exchanger

= Supply air and exhaust air system
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(Workshop : Case Study)

Development of Database / Benchmark/ Guideline



v -V

(r223]
uedepr ‘19juan uoijealdasuon Abiaug ayyl

€002 ‘gz Aenuqa

aul|aping / ylewyosuag / aseqeleq
jo juswdojanag

Apnjg asen : doysyJop



9% -V




QESQoEoEEH [enoy

— —

2TI0)1LI)) PIA3IB ], QAIYDY
0] JUQWISSASS Y
[eonoeId 29 [BOTUYI ],

JINSBIULIIUNO)) YIu7 Jo uonenjeAq deduwy
( sue[d ssouIsng / UOI}IY JO JUIWISSISSY )
SAINSBIULIIIUNO) J[QISSO]

SUR[QO.1d JO U0nBIYNUIP]

P33o3ae ], 3¢ 0) BLIIILI) JO JUIWSSISSY éom @QE@@@

7Y

— T

*339 ‘U0 B.IIPISUO)) [BIII0IY I, -

sisA[euy / uosriedwo)) / uonBPR.LI0)) / 1038 -
(UOnRIAJ( paepuUR)S / ISBIIAY /1S9Y)
3UISSI0I ] [BINSIB)S-

J[[onuo)) 3 0, eie( Jo uonenjeA QUWISSOSS JewIgouo
paflonuo) g oL ered J [eAq | IUIWSSISSY ATEULOUOH ™

dAoxduwy 0) ug[d ssauIsng / UONIY

dAd / duepeq As1uy (ndinQ)
PNy Aq uonddfo) ereq

JUI[OPINS) / YIBWYIUIY / IseqeIB(] : $$330.14 judwdopaadq




[ Anuno)

07 QB

D Anuno)

[ 440D

H Anuno)

J Anuno)) 7 Anunon

( Anuno))

q Anuno)

I |
I |
I |
I JOULIOJSUR. ], |
I 3unysry |
I IIUODIPUOD IIY |
I J1039A9[ juowdmby I
I , !
| MOPUIA usIsaq !
| uonensuy e\l  [emypYRIY |
I v L-Iolalv] T--Tolalv] T-.-Tolalv !
I . [endsofy 2O 1910 K103918) |
T ]

(Surpying) 3uawdo[dAd(] dseqere(]



Io0d @Ww

d Xx°pu]
D xopu]
g Xopuj
2Yi1: 0 E Y\
WNUWITUIA
WNWIXBIA]
NVHASYV
[
|
H
)
A
C |
a
)
d
Vv
UONRBIAY(] UONRBIA(] UONRBIAY(|
fprepueyg| oay | uny | xen Jpaepueg| -oay | uip | xep fpaepuesg| oay |rury |'xey]  Anunop \% NO@QM
..... | [e)1dsoH | DO | 1930H

(Surping) 3urssad0I] [eINSNILIS



0¢ -V

93BIIAY

IST0AN

)5

NVHASY

-

munmmwlm~

<

SINOH | 9AV | "UIAl |'XBIAl

AV

iy | xe

Suniop AjIpruny

danjerddud |,

" 5.10)0%,] SUIAJJV

g xopu|

V Xopu]

Anuno))

Io0d @Ww

[endsoy
IJJO

[910H

[ - (Suiping) SIsA[euy Sujog BLISILL) / JIRWYOUSY



S -v \.DDN@WW

NVHSYV
q
a
D
d
\4
..... q xapuy | v xopuj cesens uoIsIY vennns |H Sunpiops | yiprunyg ‘dura q xapuf V Xopuj
JudwdAoaduuy 10§ uoneIIPISu0)) 10308 [eln)[ny) 10)de [BDOS lopeqonewly | ..., ( [emOy rempy  |Anunoe)
BLID)LID) PajdsIe], _ [BI1)AI03Y I, SIsA[euy uonenjrs Ul

wa))) yudwdinby / Ajiroeq

¢ - (Surpying) sisA[euy SuIdS BLIILL) / JIewWoudqg




¢ v

NVASY

dq Xxopuj

V Xopuj

dq Xxopuj

V Xopuj

g xopup

V X9puj

g xopup

V X9puj

g xopup

V Xopuj

BLIJ)LID) JAJIYIY 0) U0V

[eandeag [edrdojouyda ], |

YI3N 91310 JO UOLEIYNUIP]

uonIpuo
Lte)

pajddae],

[en)dY

Xopuj

RETE)

Anuno)

(Burp[mg) suropmno dnjog 03 Apmg

[ - W juawdmby / Aroe g



€S -V roJ0d %
SINSAY ApnIS JO JUIWISSASSY IB[NSAY -
Apmg§ pue SIsATeuy J0J 9INpadoi] pazipiepuels -
J2I0JSk |, JO uoneziuesi()
doysyaop\ 18NS -

SAINUNOd NVHASY (] Suowe ejep SuLeys
dle( O PAIDI[[0)) BIR(] JO UONBZI[II -

(¢( MeT) WoIsAS Funtoday] /3pny Ysijqelsy -
UOI1I9[[0)) BIe(] JNBWISAS JO JUWIYSI[qRISH
Anuno) Aq Anuno)) uo paseq AJIANOY

1UWdO[9A(] QUITIPIND) / JIBWYIUAY / aSeqeIe(]
10J yoeoaddy oisegq



FEWER -3 @ BROT—ZR—2X

Energy Audit, Database & Benchmarking

in Buildings in Japan



12°0Y

€00C A1eniqa 9¢
uedef “13)ud)) UOIIBAIISUO) ASIdUT YL,

IYseAeqoy] eany

€002-200C ANNVHOOUd MIHOM I1LJIN-JINOS
ONIAINg — 933IN0dd

uedep ur
sguIppng ur suRfIBewWydudg

2 Aseqere( ‘Jpny AsIduyy



QG-v

uonDIA A IMNY =

sourpIng
pue S3L10)I%J J10J SouIpPpIng sunerdd(Q -
uedep ur judwrdinbd jo sourppIn.) -
sguIp[ng JUdIJH ASIdUY J0J SQUIPPINL) =
SUD[IBWYIUIY puUB IsegeIe(q =
JIpNY ASIdUY] =
uondNpo.nuj] =

uoIBIUISAIJ Jo duipnQ



9G-v

uondINpo.NuU|



Jes ) [eosld [,
66 86. L6, 96, G6. ¥6. €6. ¢6. 16, 06. 68, 88, L8, 98, 68, V8. €8, ¢8. 18, 08, 6L 8L LL 9L GL VYL EL

O
O
=

0§
101093 |eLisnpu]
001
Go!l
-
— - T \
P uondwnsuoy AS4suj |ej0] I\{\
l\ 5
Ovl 101998 ol 051 W
[erdJouuo)) >
pue [enuaIpIsd
410109g uonepodsued |
00¢
—_— \
—
€1e
< €L, UO pase(q Xopul Aq uUMoys >
06¢

(6661)
| 101098 Aq uondwnsuo) Abisuz Jeut uj pusiy |




8G-V

JIpNY ASIdUY



aC-\/ [0 @H%W

odo SISATRUY ittty \ (ToTeTITISo=T097TH)
HOGoY SISAJEUY ! : (UOT)BAIISUOD ASIdUD JOJ
uoneuruexd o “ “ sanseawt JuawaAoxduy)
SHERIE) < Py ' Ly 11odax Tesrerddy
SJUANIOP ; :
0] SSIJJE “MIIAINU] - ; :
“ |
! | Jpne
syrodxo Hpne 10j _ = 0 UOTBOTINO
Q — — f% . ’%. Z
JO UOTOJ[S - uone.redald | _
1 331eYD !
|
1 JO 314 !
1
onedrdde < : _ 1007s JuswoSeueur A31oug
Jo : ! ynpne 1oy uoneorjddy
Jdueydadrdy ! !
/ —— e e — \
wiroj vonedijdde >
“orydure - (Jrewr “X'VJ ‘031 QI )
JUAWWIIA0S) dsduede Aq pazipisqns ----- 33aeYd JO 331] »

$319d X3 JLIJIJ[O puUE [BULIAY) AQ UOI)BUTWIEXD I)IS-UO ABP-dUO »

: uede ur yipny AS10Ur JO $S9001J pue uonesrddy :




/8/ |e1o |

09-V
Ly |O0YOS.
¢c llIeH A|quiassy.
Gcl S|eldsoHe
c6 |910He
601 19)Jewsadng.
0] S8.0)S Juswuedaqe.
Gol =h]lllel
¢cel 321JO JUBWIUIBA0D).
JaquinN Buip|ing Jo adA |
sgurpping jo adA | Aq

S)pNY ASIdu Jo uonnqrLysiq



19V

ABJaus |einjeu JO asn aAldY" /.

Aouaiolye saiijioe) pue juswdinbs jJo Juswadsueyu 9
sJaliddns

ABJisus j10e5ju0o Alddns a|qixa|} paseq-puewa g
Alanooal jeay a)SepN v

Saljl[IoE]

pue sbulp|ing wol} sasso| Abisaus ul uononpay ¢
uolnIpuod

a|gelojwod Buluiejuiew ajiym buines Abisu3g gz
9)SeM JO uoneulwl|q |

JIpNYy ASJuy Yysnoay)
SSUIABS AJIJUIPT 03 SAINSBIJA] pasodoay



At

UOIBAIISUOD

A319U9 10J 1931e) Judtuddeurw JO SUINIS G
AJISudUI ASIQUD JO JUSWIASRURIA '{

WIQ)SAS Judwodeuewl

A319U9 JO JudWysI[qe)sd pue Surdo[aAdq ¢
juowdinba

JO ddueUdUIBW pUk Ireddr 1e[n3Y'7

BIep AZIdUD JO UONBZI[IN PULB PIOIY |

juduseUBW  [RIdUIN) (]

sguIpqIng J10J suiAeS ASI9U7 Ul SNJ0,J 0) SHUIO]



€9V

Bulioyiuow zO9H ybnoay) yJed Jed jo uone|iuai jedold =

JIe apIsino yiim Buijood pue mopuim Buiuadg =

SWO0O0J aulyoew Ul uone|lusA wnwiuiw painbay =

Buiuonipuoo-lie o) Buluoz pue uonejuswbas jodoid =

AVA 10 uononpouui Aq Aisaijep Jie buines Jamod =

SMOPUIM UO SPeOo| uoljeipel Jejos Ul uononpay =

SOA|BA WEBaUS JO uole|Nsul [ewlayl Ag UOISSIWS Jeay JO UONUBABI =

uosesas ayj Yjim
90UBpPJO2DE Ul Ja)em p|od Jo ainjesadws) }oino }8s-aid ay) Jo sbuey) =

AMA 10 uononpoajul Aq Jajsuedy Jayem ui buines Jadold =
swoo. Joj Alipiwny pue ainjesadws) Jjedold =
Juswdinbs uonsnqwod jo onel Jie yjadoud BuLICyUOl =
a)ejul Jile ysalj JO |[OU0D =

juswdinba BuluonIpuoo-lie/82IN0Ss JedH =

judwdinba SuruonIpuod-are/331n0S JLIH (7
sguIp[ing J10J surAeg Ag.Iouj ul Sndo, 03 sjuIog



9V

uoneltsuab Jjeamod oiejjorojoyd Buipnjoul AB1saus mau Jo uononposul Jo Apms
uoneltado paziwndo pue S99 JO UOIINPOIIU|
seb Jo asn pue abelols 1eay Ag peoj 211108|8 Jo BuljeAsT

BuljeAs| peoT

aoueuIWN||I 8y} JO |04ju0o Jadoud pue piepuels adsueulwn||l jo bupeg =

sunaJ1o Bunybil pue suonisod uonejnsul Jayybidwel jo uonejuswbag =

sooe|d pue sawi} Jadoud 1e Bunybi .

sise||eq pue sainxiy bunybi| |0JJU0D-I1BMBAUI JO 8BS =

1yb1| pue sdwn| Aouaiolys ybiy Jo asn »

S9SSO| PEOJ-0U Ul UOI}oNpPal pue 8lel puewap SJIoWI0ojSuel) OL109| JO |0JU0D) =
(lenuew pue oljewolNe )|0AUOD PaSeq-puewsq =

SYIT/AN01308(3/6unybl =

peay Jamoys Mmo| 10 osIp aAjeA adA) Buiaes Jajem Jo as) »
sallojeAe| uewom e Juswdinbs Bupjew-punos jo uonejeisul Aq buines Jajepn
Aiddns Jajem pue Jsjem J0H

SUIPAJ] proT]/
SIT/ANOLdd[H/suny s /Ajddns 1ajem pue 19eM JoH (€
ssuip[ing J10J suiAeS ASJI9Uj Ul SN0 0) SHUI0]



Aep ung m..@m<.$mw ‘ Aep oo\

:ANOY SUIIOM -

% O, AWM ‘Y 2, Jawwng
:A)piuny pue aJnjetadwal 3Ul}}8s 49UOIPUOD U1/ .

woalsAs Ajdds Jajem JoH woalsAs Ajddns Jajep
:Aq1j10e) Aleliueg .

walsAs Suluonipuod Jiy

Juswdinba ule|

Ja1emioy pue 3unesy Joj Ajloeded 92.4nos jesH

Juswdinba ule|

8ulj009 Jo} Ajioedeo 90.4n0s jesH
:A31j1oB) SUIUOIPUOD JIY/ -

Aj1oeded Jswuojsued |

Ajloedeo jJuswoaalsy *95e]|OA SUIAI909Y
:so1)|1o.) |eoLI}os|] -

S9LI0]g juswaseg. SOII0]S JO JoquinpN

ow eaJe J00|} SsoJS |ejo|
1 9ZIQ .
:sulpjing jo 938y .

3ulp|ing Jueus | Jo 3ulp|ing peojpueT]
:o5es Jo Alogaje).

y 9s P oWeRy

}99Ug UOljew.IoOju] Sulp|ing
uonyeuLioyu] surppng (|

P3399][0)) Ble(q Jo ddA |



99V

elo],

IRl

924

uep

2Qq

AON

10

dag

sny

me

ung

ABJAl

ady

cu

tN

ro

ro

35

cu

UMY

UMY

UMY

A

Jpuowr

IPA

Addns
BEIT VY

(01§
©3)S

I3)eM
PI9D

10
JeIUd3

1001
MY3IN

100 ¢
nieq

WIXEIA

IJTAIIS e AN

3urj00d pue
383y JLISI

'O

Od1

segd
N1 o)

INIRIBIRE (o |

uonduwinsuo)) A31duy (g
P30 BIR( JO ddA T




Jesh gw/PW = a/v J9-y i(s1sseq [enuue) Asuajul uoidwnsuoo ASiaug
W eaJe Joo}j SS0.4S [e30 ]
Jeak /P pawnsuoo [e30 |
= g6lov X ™ g 10 Anesy
= [€6'8E X ™ v
= ¢ve0s X 8y od1
= 08ly X cu Vel se8 Ao
= V609¥ X cu Vel
= G¢Ol X UMy AyoL309|3
Jeah/PN wun/prN Hun Jelpi =0, puy
jus|eAlnbs uondwnsuoo ASseug
YesH [enuuy

Ayisuajuy ASiau]

Jo uone|nojen

(zw/rIN u1) xapuj Adsuaidiy
ABisug Buipjing jo uoije|najen




89V

WIISAS SunjIewuyoudg 29 aSeqeie(



69-V

£61°0F 1 g |10 AnesH
L£6'8E 1 V_llo AxesH
A 5 Dd1
€881 gw g9 ses Qg
0LE'6C Gw V9 ses AQup
098'I¥ pu V¢l ses Aug
¥G0'9F gw Vel ses Qg
06201 UM A3191303|3
[un/piN] un
NUS101}J90D UOISJI9AUOD .

SJ10)9¢€] UOISJIAUO)
sjlun Jo uonezipiepuels



0~V

sbuip|ing juaiolye Abisus
9]edlpul 0] Julod 8dualsjal ay] Se SOAISS OS|e ]|

CW/'N
JO swua) ul passaidxs ‘sbuipjing pajipne Jo sadipul
Aouaiolye Abisus Bulp|ing jo abelaae ay) si | -

Jjewyouag e si jJeypn

WISAQ SuDIeWIYOUdy 29 dseqeie(]



"} @YW M Op MOY MOUS |[IM |

| /=
| | | ]
€991 | S|ooyoss
8857 | s|ley A|quissse
80GE s|ejydsoH
8LcE | S|910H
€v6¢ | dng
Z61¢ $39.03s juswpedag
¢¢cce | s3ulp|inq 82140
LY91l | S$991}JO JUSWUISAOK)
| | |
000y 00GE€ 000€ 00G¢ 000¢ 00GL 000L 0O0S O
[cw/rN] AYisuajul uoildwnsuod ASiaug
sulp|ing Jo asodiund Aq Ajisuajul uoildwnsuoo ASisug

uedep ur ssurppng Jo
SOdA ], SNOLIB A Ul SYIBWYIUIY



n-v

cLY

orr-v

%LE
sjepno pue Bupyb

%bb
Jamod
%Ll
Joul0

:esn Aq ejes uopduinsuod ABieuz

i00Yds

s e
o4y, fiddns Isje jon

AKianiiop jeaH

%bZ
‘sjopno pue bupybry

%6
%L} 4omod
Jou0

siepdsoy :asn Aq sjes uondwnsuod ABisuz

%Le
siapno pue Bupybry

% e
(seseamous Bupnjou)

%G KisAlleop 110

loe} 12u30 :asn Aq ajes uopduinsuod ABrau

wasn fq

%9€

%0€ %Ll sjpno pue Bupubrl
sjapno pue Bupub
%L
Jamod %k
Jomod
%el
Jouio

sBuipiing 20 :esn Aq sjes uopdwinsuod Abeuz $92140 JuBLIUIAA0D :asn Aq ajes uonduwinsuod ABieuz

soImpsu| yoseasay :asn Aq ajes uonduwinsuod ABieu3

(1eak uyr) Aususiur uonduinsuod ABieus

000 ‘D00 ‘L 000 ‘9 000 'S 000 ‘v 000 ‘¢ 000 'Z 000 ‘} 0
T T T T T
000 'S1) - (LShEV '€ sleuio
o =2}
\ ——————————————— W1t
e et Qv 11) - (s268Y ' Gt
|
000 ‘81 - (LISYY 'L sloouos
0¥ '8)- (1182 Y sy Aquiessy
e <
slley Alqwessy :osn Ad ejes uopdunsuos ABlouz DGO e M
= 2
B | £
000 ‘8€) - (ESE00 ‘€ SI9joH m
7| s1ovewusdns ‘
Y%L 00L '2) - (£L2€0 9 Sonpoid pooy
weajs pue
%ZL fddns Jojem 1oH Seme————————
S o ] 400 ‘6) - (999€1 '€ s —
sjopno pue Bupybry ,w) adeds 100y abelaAL Il |
~=Mm!a! Ow mk:uc eyyL 000 ‘6L)- (0£1086 '} \q 22430
Po120ll00 E1ep o “ON ——
%8 jomod gusssdet ()i iee oy B 1 00L ‘02) - (15528 ‘L sooy0 euLIenog
1000 =

8304556307 63 g dos ABimu Buipjing o asodind Aq Ausuaiuy uonduinsuod ABeu3

“awiy pue waysAs uonesado Juswdinbs Jo seoeid Jofew Jo sanoedes ‘waejshs BuiuoIpuUOo-IIE ‘80IN0S
Jeay ‘uondwnsuoo ABieus Ajyiuow papnjoul jey) Aeans 8y Jo s)Nsal 8y} Uo paseq sainbly asey)
pajewnsa Jajue) ay) ‘sainseaw Buines ABieus Jo Bujuueid o) [eonLO paleap Sem ‘IaAemoy ‘elep
ay) esneosg -esodind Aq Uonduwinsuoo ABJous Jiay) pepiooal Pey pakeAIns sBUIPIING oU) JO BUON

“000Z YBNoIY) 266 Woly Ueder Jsjus) uoneAsssuod ABious 8y Aq peonpuod
sBuipying 1o} supny Aousiowg ABJoUT , pep ASAINS eU) Wol PoUleldo SEM EIEp 8U]  S|IEIop
“uondwnsuoo pue Asusiul Uondwinsuoo ABiaus oyloads-A1oBajeo BuIpling Moys mojaq Syded ey)

%BE

%LL  s1nno pue Bupybil

sip G 0}
{0010 &nb 141 *sBuipjing oltoads 1o} syuiod Buines ABiaus E:»g 0}18PIO U] 10} PBSN §1 PAUIBOLOD
Buiping ayy esodind jeym uo eyip Ajebue| su pue 61003

19SN Yoes o} Sajel
uopdwnsuod pue Aiobajes Aq Buip|ing jo Ajisuajul uogdwnsuod ABiaug

i010)s Juswpiedaq :asn Aq sjes uopdwinsuod ABieuz

sBuipjinq uo ejep AGisuzg B

SYICWIUIY pue Iseqeje( Jo
ONBUIWASSI(] UON)BULIOJU]




€LV

uedep ur souIpPpIng
: SUIp[INg JUINDIJJH ASIdUY



V.-V

SI0)BA[2 JO asn juaroulg (9
‘swia)sAs Ajddns J91em 107 Jo osn JuddIg (S
‘sanifor) SunySiy Jo asn Juaroyyg (4

quowidinbo
SuUNe[NUIA TeoTUBYOSU JO asn Juaronlg (¢

‘SIQUONTPUOI IR JO Isn Juddyyq (7
:3uIpIng e Jo "019 ‘SMOpPUIM “S[[eM
[BUIIXd Y3NOIY) SSO] 18y JO UONUaAdI] (]

sIUM () suippng Jo suonesiqo



QLY

'019 ‘B3R A) JO SISkq AU} UO PIJB[NI[LI JULISU0D
€ 9q 0) pawnsaid st ur uaye) 1e uado jo Ayyuenb ay .

"90rds JudIquIe JY) Ul PAJLIdUAI
189y AQ PJeIdUd3 pro| SUI[00d pue 3uneay Jo [.10}
‘JBAA © JOJ "0319 ‘SMOPUIM ‘S[[BM [BUIXD Y3NOIY} JSO[ J1BH

:90eds J00pUI JUIIqUIE AY) JO PBO[ [BUIAY [ 4 =
pPeo [enuuy JWLIdJ : (TVd)
[(ea1v7)/(PeO] TeMMIA )] —

(Zwr) Quoz 19j9wndd ay) Jo vare I007] [BIO],
(TB3A/[TA) QUOZ IJOWILIdd U] JO PO [eULIdY) [BNUUY =

SuIp[INg e Jo °339 ‘S[rem [euId)xd
YsSno.ay) SSof jedy Jo uonudsdarg (I



9/.-V

‘JUNoJoe
ojul  uaye] Jou sI Aisnodal jeay jsneyxs buisn Ag peo| ul 8sealds(

‘0]9 ‘eale ay] JO SsISeq 8y} uo paje|nojes
JUBISUOD B 8q 0] pawnsalid sI ul uaye} Jie uado Jo Ainuenb ay |

:(1edk/rIN :3un) peoj Buiuonipuoo-iie [enuiA

JeaA e 1oj pnoj Buiuonipuod
le ]eal] 0] paWwNSsUO02 Jauonipuod Jie usalb Jo ABiaus Jo Aljuenp

:Buluonipuod-lie 10} pawnsuod ABisus jo Anuenp,

Buiuonipuo a1y 10} uondwnsuon Abiaauz Jo JuUaId809) (9V/939)
[(peoj [enuip)/ABiaus pawnsuod Ajjenjoy]—

(1e94/rIN) peol Buiuonipuoo-iie [enuiA
(J1eaA/r|\) buiuonipuo? Jie 1o} pawnsuod Abiaus Jo Ajquen) =

SIUONIPUOD JAIB JO SN JUINIH (T



LLN

(030 ‘SBuIpmMQ OLOs T[S JO S[OIU00 Xe[ad 0} SON[RA PIBpUR)S SUTIOALIOD
JOJ J030e] € 10)0e] UOTIORLI00 S[BIS) "SIU0 prepue)s o [[eys J0jJe] UOToaLIo)
S[e9S 93 Aq| SSNeA SAOE S} SUA[ARILL Aq PAUTe)qo sonpea (T JO 95eo S Uy (J0N

0T - - 0T | AHQHDO

- - - LT LT T | MHOHEDEG

0T 0T 0T 0T 0T 0T TOHDG

GT 80 0T 60 01 0T ANIHDE

& GT GT LT GG GZ | DVIHDE

0S¢ 02g 00¢ 08¢ i 0cv VA
JRIe)ssy | SPOPS | SO SaI0)S | STedso SPIOH

SSUIP[IN( JI0J UOI)BAIISUOD
ASJ9UD JO dNJeA pIepuel§




8.V

uedep ur yudwdimbriy JuandyIy
ASJUT JO 3S() 9Y) J0J SAUI[OpPINL)



6.-V

A £0¢C £0¢C 0 dAy ynpy
1L'¢ 1L'¢ 0L¢ dAy30nQ

G8'¢ G8'¢ 88'¢C $Ja30 pue adAy uimolq J094] | 8UIj00)
18°C 16°¢ 80°¢ 79°¢ 79°¢ 9dA} ajeJedeg
[9¢ 90AY ||em-pulp
008¢~ | Ol'L~ | 00F~ | CC€~ G~ (MY “A¥jiqe 3uljo0))

(d09D) @nfeA paJepuels 103Je| UONBOLISSSE|n)
anep 193ie| (T

Swa)sAs 5ulood pue Suiyesy pue swalsAs 5uljood yjog

ddueJ Jo3Je (|

J2UONIPUOD ATy



08-V

¢'09 sdwe| JuaosaJon|} adA}-iapels yum suQ
0lL sdwe| Juaosadonyy peys pides yum sug | 2dA-0ppdAl aqmy
c'98 sdwe| 3unysi| Aousnbaij-ysiy ym auQ W3stens
0'6L 90A}-01 | Yum 8uQ
&=y O JBOLISSE|D
an|eA pJepuejs 193.Je |

an[eA 1934 (g
9904n0s JY3I| urew ay3 se sdwe| Jusosalonjj yum juswdinbs Sunysi
98ueJ 103Je] (|

duwrey yuddsaaonyy



18-V

SSUIp[Ing pue SALI0JIE
10J saurpPpIn. sunerddo



¢8Y

‘O]9 ‘Jeay ‘Jemod |edlueyosw
0} A}1011)08[8 WOJ} UOISISAUOD JO uonezijeuoney (/

0le ‘@oue)sisal 0] anp Sso| AJI011)08]8 Jo uonuanald (9

0]
‘Jomod 0] 1eay JO UOISIBAUOD 8y} ul uonezijeuoney (g

Jeay ajsem Jo uolnezijin pue Alanoday (4§

'0]@ ‘UOI}ONPUOD
‘uoljeipeds 0} anp ssoj jeay Jo uonuanald (g

‘) ‘Jajsuel) jeay ‘buljood ‘bunesy (g
uonsnqwod [an4 (|

ASJ3UT JO dS[) [eUONBY J0J SBIAIY



€8V

G¢'1-G1'L{ 0E1-G1'| Y/1G Uey) SS9
GCI-GL 1] 0E1-G1'1]Y/30] Uey} ss9| 01 G e s
GC'1-GL'I{ GZ'I-G1 1| Y30g vey3 sss| 01 0| [ 4o Ayquenb) seyyQ | 3e84e]
G 1-01° 1 G1°1-01} woe
0¢'1-G0° 1| O0L'1-GO'| AY|ian 013093 Jo4
0€1-0¢'1] 0E°1-0¢ | Y/1G ueyj ss9j
0€1-0¢ 1{ 0€1-0¢'}|4/30] uey3 ss9| 03 G (uorjesodens
0€'1-GL'L] 0" L-GL'L{Y30g Ueyl ssa| 03 | | 4o Ayjuenb) JsyyQ | pJepuels
0¢'1-01°1] 0E1-01'1 Aoe
01'1-G0" 1| 0¢ 1-GO'| AN 0113999 Jo4
|3 |°n4 19[108]
S pinbr .
o1jeJ Jly uoneolyIsse|n

sone.a e Jo
SON[BA }938.18) PUB SIN[CA PIBPUR]S




¥8-V

UOIIIIII(] 21n)N



YMA 0

G8-V ™ 0
:o_s\_,_w,__ o | THO0S
JeaA Aiaas uondwnsuod Abisua | Aiobajes
jJo snjejs ayj y1odal o3 uonebiiqo-L pug
Jabeuew Abiaua jo uoisiniadns amd | T 0oo'e
a3y} Japun uejd Buiroaduwi wid) uolllIiN Z1
Buoj-o3-wnipaw jwaqns o3 uonebiiqoz | Aiobajen
Jedk Ai1ans uonndwnsuods ABiaua }S|
Jo snjej}s ayj} uodau 03 uonebiiqo-L
(19nJd)
Jomod | 3JeaH

uoneslISse|)

uondwinsuo’
ABiauz jenuuy

SIUM() suIp[ing Jo uonesqO




98-V

d3e1dAe poradd oy
AQ apew ST 310w IO 9% JO ue[d uononpar Ay J,

A108918) IS[C

000¢£ ~000¢ - €103
000C~0001 In0qe : Al0391e)) pug
0001 1noqge : A103318) IS
19yJes [[Im ejep SuIp[ing w

me[ Yy Ag




18-V

quawdinba yoea jo
uonduwnsuod A319ud J) SUIULIAAP ULd Q\JY =
SPYO Y
vhno/uojeurnyre
dumd g
90IN0S J83H [
:3UIMOT[0J AU} JO
[JOBd JOJ PAINseaw 9q Isnur A3I3Ud ‘ApIsqns Jo [leAB O], =
1SOJ JUSUISIAUI [B)0} Y} JO €/ JO ApIsqnS =
WJSAS JUdWAIRURIN AS1ouyg 3uip[ing : SINAH =

SINHY JO uonowoid



Heat Source

Measurement Sample

8767 &y ~E2
lez~22 Heg~22
Jez~12 Hee~12
diz~02 H1z~02
102 ~61 Hoz~61
161 ~81 H61~81
18l~Ll H81~11
11~ H1~91
s LL~91 c
= 491 ~G| (<] 191 ~G1
2 5
g- 4Gl ~p1 g. 161~V
2 dvl~gl 3 vi~¢el
(%]
s qe1~2t < 1€t ~2l
o
(&) L~ (&) 1L~
a d411~01 % qL~0l
b 401 ~6 GL’ 101 ~6
c
LE 16~8 w 16~8
5 H8~1L v 18~t
S 1L~9 o 10~9
< do~g S 19~G
N fo~v d~t
1r~¢ Jr~¢
1e~2 HJe~2
1z~1 Hz~1
S—— L ~0 | ~0
o o o o o o (=3 (=] (=3 o o o o o o o o o o o
3 833 38 3 8 & 8 S § 8 8 8 § 8 8 8
£ 88 88 2 2w £ § 88 8§88 ¢ ¥
) )
> =
5 22
<2 8 5
=35
BEX ©
I O w
om o
A Y7~€0
4 €¢~0C
> R14ad¥4
4 le~0¢
c 4 0c~61
._g 461~81
a 4 81~L1
E 1 i1~91
@ 4 91~61
) g1~
3 Gl~pl
a 1 vi~€l
b 4 €l~2l
2 12~
L 4 11~01
Qa 10l~6
[
L 16~8
<« 18~L
— q4L~9
49~6
46~V
17~
1€~
4C~1
AN AN N l~0
o o o o o o o o o o
o o o o o o o o o
['23 o w0 o w0 o w0 o s}
A < el ™ o~ ~N — —
-
=




SIETTe)
iojens|3
Kiejueg

uoneuaA
181IN0
Bunybi
ia)em JoH
Kianjep iy
AanijaQq Jarepn

22In0g 188H

68-V

(1% £4
4 O CRIR VR (RS VP A VAN TN T N N
a\aaxaaxz NN AN AN OO I
SAAONE ORI SR NI RV N S NS N R VA YR A & N
| | | | | | | | | | | | | | | | | | | | | | |

W20
MEEm
YO
M
473 ~ca
HesdO
%0

ERxZ0
O
HivEm

uonndwnsuon ASisujAjunoH pue asn Jo Alo3ajen

0000€

U/riN

yudwrdinb7g jJo ayoag Asaouy




06-V

SIAUIQ) -
I9Pa9] 01 3uIp1099e 19M0d J11109]9 JO JUNOWY -

i) 3unysI| pue Jojeurtun([l Jo pury| -
own gunerddo pue juawdinba jo Ayoede)) -
UOIJB3I)SIAUL JOJ SBATY =
_IOW 10 TWOOO ST ‘VAD =
surp[ing
0TI ~SIdYo ‘S3UIP[ING O8] ~OYFO HPNY JO LqUNN =
A.IeUUO0NSINC)/MIAINUY [ | ]

Jjipne ASIdUY =
~ ¢00C =

OO JO Wweadoad 21njnj pue Jud.arin))



16V

sbuip|inqg Jo adA} Jayjo
0} suoiebisaaul puedxa 0} uejd ~ #002Z'€00g

(pJo2aJ pue Juswainseaw ay)
JO [9pow) spJepue)s Juswabeuew ayj ajew o |

elep Jo Aoeindoe ay) 3o8yo 0|
~9s0dind =
buipiing 0| ~siayjo ‘sbuiping G| ~ 8240 =
uonjebiysaAul Juswdinses| [2Z]

£ODH JO WeI30.1J 2.1n)Nn pue Jud.LIn))



6V

urdef ‘I3)ud)) UONBAIISUO)) AGIdUT Y [, E

noA yuny



RIRGE -4 « REFFAEI P v—DF—F_N— 2R

Energy Audit, Database & Benchmarking

in Buildings in Vietnam & Myanmar



€6°Y

€00T Aleniqoq 8¢
uedepg “19)ud)) UOIBAIISUO ) AS.IOUT Y I,

IYSeAeqO)] eID]Y

€002-200C ANINVHEOO0dd MHOM I1L3IN-JINOS
ONIAINg — O33IN0dd

ICWIUBATA] 29 WBUJIIA UL
sSuIppng ur supfIewyoudg

2 Iseqeie( Jpny AsIduyy



76 Y

SJUDWIWO0) r

ICUWUBATA] UI -

Weu)IIA Ur -

ISIDIIX r

uedeg ur surpping JI0J ApnjS dse) r

SANIANIY JO MIIAIIA(Q) r

UoIBIUISAIJ Jo duipnQ



SUD[BJA M Iewyoudg pue aseqeje( (z r
ejep Jo yuaunsnipy (f -

Ae( pu?
uorssnasi(q (z -

uedep ur Surpping 10j Apm§ ase) (1 -
Ae( 51

SANIAIY JO MIIAIIAQ



UOT)IIIL(L AN
ssuIp[Ing
pue S3L10)9%e] J10J SAUIPpPINg suneidd() -
uedep ur juawdmb? Jo saurpEpIng) -
ssuIppng JUINIJH ASIdUY I0J SIUIPPINL) -
SUDJIBWYIUDY puUeR Iseqeie( r
)Ipny ASIduy r

uede( ur Surpping 10y Apms ase)






sjuedronied oy [



66 -V

I9)BAM PUE ‘SES ‘[9N] IN0ge UONBULIOFUL ON]
SHIBWY r
UOIJBAIISUOD
pue AI9A099.1 A319Ud U0 SUONBPUIWUI0IIA pue sfesodoig r

uondwnsuo) AL A[YIUOJA] SIBIX € r
7W(S6‘9€ BIIE JA00[J SSOIN) [B)O], r
H20[g LI 431098 €]
yoo[g judunjaedy /[910H Ad10)S ST
9s() suIpping r
(AS19u7g Jo yMINSuUJ ¢ WeudIA Jo AILIIIH)
110doYy JIpny ASIdUj Ysnoay)-[BAN r

AIPNAA
Jo 3a10day ypny suipping



ssulp[ing 7+y[ :9zIS sjdures




LOL -V

Le 668'8LC 00020F [ I-10 IouBH[ UoneIS YH 13010
G¥S 999%86'| GBE9E I-SH loueH[Jeyidsoy A[ [ewdsoy
0zl 802°€9 092G 1-0S loueH[jooyog ST REIES
6IGI G68'L06'C evled ¢-S| YW 4O oH N
L9Ly LIL'9LY 0001 1-S louey SS 21015
1'6G €0LTLY 0008 -0 louey gA3
8681 8vG'8EL 168784 €-O[ uIW1ug oH ¢od
9Ll 1G0T6Y'E 0v2'03 ¢-0|  UWUD oH 1S
1'8L 978897 0009 1-0 loueH HIW 90150
AN €9G°LyS9  [1002 | 000°I€ I-OH loueH OLHPOWO" 1931°H
9957 000000 065 9—1H| YN YD OH| [PI°H dS
97L2 €2EVIES] 09.°C4 G—1H| UIN 14D OH| [319H MN
G961 02LTL1'T G014 7—TH[  UW YO OH[  1930H W
v ¥S1 [¥928Y'| 709'64 €H| U YD OH|  191°H O

I'G 1¥L'Ge | €9ZLC 99z 026'€88 1002 | 1869 ¢—1H loueH 19104 ]

A3 LLOY6 ¢v876 [ G66'99L | 2807 0067L09  [200¢ | #91'62 I-1H loueH| louey N 191°H

[ow/gw] Ym]

[ew] [um¥] 1ed oN
J_MH@,:_ ey |B1OdTD1OdT [ [ 1o %%Mww:__m Ayomros)g  |xereq| [CW] VD | gpep | UOHEOOT Buiping | AioSajeo
weulalA ul sseqejeq ASJaug sulp|ing

JUAURSBUBIA BlB(]




0l -Y
£9G [¥5'9) 066 €6 | 0L0PPY | 0L0'C9G | 0EE'A0L | 09€'G9L | 0SL'6L9 | 0EE'BLL | 0'090'LY9 | OV8'GLY| E9LEOY | 0¥908E | OLE69E
026'€88 | 027G | 09109 [0p0€8 |08268 00968 [00966 |O0v0'L6 | 09598 | 0087CL [076G9 |089€y | 0766y
0067L09f 00£Z79% | 009°¢ky | 0012¢S |[00218G [008°£09 |00}+¥¥9 | 000L6G | 0026ES | 009667 009°¢€IY | 007 LEE [ 007 9TH
|e10] 99(] NON dag any Inp unp Re\ Ady e 9o uep
zle £6G°L¥G'9 1002 000°1€ I-OH loueH OlH 90140" [910H
99zl 026'¢88 1002 1869 Z-H loueH 1930y 7
2'80¢ 006209 200¢ ¥91'6¢ I-TH loueH louey N |930H
[ow/umH]
[um] [ew] °N
>Mwn_vw_ﬂwwc__m_ AuoL199(3 Jes \ 91e( V45 erep uoneoo sulp|ing Ao3ejeo

WUWASBURIA Ble(




[cW]v4D

00002} 00000} 00008 00009 000°0% 00002

—
=~
=
>
~
3
N

—

[Tw/YM¥] A3ouajul Ajoli3o9|3

sbuipjing 97 Jo xapug Aduamiyg Abiaug



[cW]VdD
000'09 000°0S 000'0F 000°0S 000°0Z 00001 0

—
-
=
>
~
3
N
| N—

[2W/YM¥] Axousiul A}oL308|] 930K

suipping 3sn
PIXIIAl T + S[9)0H 9 JO Xapu] A4




[CW]V4D
000'GZ 000°02 000'G1 000°01 000'G

—
x
=
>
~
3
N

e

[gw/ymy] Axousiul AyoL308|3 2140

surp[ing 32yJO Jo xopuy g



[CW]V4D
00009 00005 0000F 0000E€ 0000¢ 0000

[qw/gw] Ajisuajul Jojep)

AJISUU]
JIJBAA :10JBIIPU] dUBULIOLIDJ



0L -Y
%L9°0 Gee el 8U1j00D U0 30347y
%90 | L6Y'69 aqny Juaosalon|4 aoe|day|¢
%00°¢ L2T1El Se||eq JuaIolyd Asiaus MaN|g
%.0°0 192t dwe| Jusosapueoul aoe|day||
%006 £66'L¥G9  [l1002 | o00'1E | I-OH e OL1H[390" I93°H
%0L°L 000'80¢€ 3unysi| Jo Juawarosdwif|
000°000'% | 066°GH | 9-T1H| YN YD °H [9310H dS [930H
%061 20¥'06L 3unysi| Jo JuswaAoduwi]|
£CEVIEG] [ 0969 | G-TH| YN YD °H [910H MN [930H
%0611 ¥GG'8G¢ Suiy3| Jo Juawanoiduify
02LTL1T [ggo' 1y | y—TH[ YA YD °H [91°H [930H
%016 126'7E] 3uiysI| Jo Juawarodw||
L¥928Y'L | ¥09'6Y | €—TH| Y'IN YD OH |910H O [830H
%1€ 2£0'8¢2 uoionpaJ aJinjesadway Jajem 10H| |
026°¢88 1002 1869 ¢-1H loueH 1930y 7 [230H
%C ¢ 2901 uone|nsul sAeA Wwealg[g
%G'¢ 266'S1 oljed Jle Js|log juswaAoidw]|G
%EE0 G686 dwey jusosaJonyy Rousidlys YSIH[Y
% 1'C G¥8'6¢ ) duwey Kouaroiyye ySiy dweT Juadsapuedufg
%09y vri'6L2 AMA dwind Ja3em pa[[iyo Juswanoidufz
%€8°0 19G0G aJnjeJdadwal J91eM J9|[Iyd JuawaAodwi| |
G66'99L 006'2L0'9 2002 [¥91°62 | I-1H loueH louey N [930H
% I % (UM
uononpay [Juonronpay [uoizonpay |  uonRONpaY aJinsesaw ON
|lo A11911199|3 Jea p91e(g __”NE”_ V4D _ ON elep uoi3eooT sulp|ing Al03S91ed

9|qe} a4nseaw UONREBAIasUO) ASJiaug

JUIWASBURIA BIe(q







60l -V

sjuedioijied a3yl



0Ll -V

npny o004 | 1 [910H
npny OO | 1 MIJJO [eP.PWWO)
4 [eydsoH
I S LIER]
9 INJJO JUIWUIIAOY)

sbuipjing L} :9zi§ ajdwes



H[O Aep ung

Hl[0 Aep 1eg

H|8 L TV Aep MYoop\
:ANOY SUINIOA\ -

9]0 %

D,|¥¢ 9, Jswwing
:Allplwuny pue aJnjeladwa) sul]}8s 49UoI}Ipuo?d Ay .

— WwalsAs Ajdds Jajem 10H

TELYSTER) WwalsAs A|ddns Jalep\
:Ajlj1oe) Adejlueg.

} n |ds wajsAs suluonipuod Jiy

— juswdinba ulepy

— sunesy 4o Ajioeded 92.4nos jesH

— juswdinbs ule

— 8Ul|009 .40} A}Ioeded 992.4n0S 1esH
:A}l|10B) SUIUOI}IPUOD Y/ -

VY1006 Ajloeded Jauwliojsued |

— Ajloeded juaWoaISYY

INIEE) 93B]|OA SUIAISORY
saljljioe} |eol}09|3-

4(0 salJi0]}Sjuswaseqg-.

4| S9lI0}S JO JaquInNN -

cW(¥b0lL | J100|} SS0JS |[e]0] .
19ZIS -
_ [og :3uip|ing jo 33y -

3ulp|inq peojpueT 3ulp|inq JuUeus | Jo 3ulp|ing peojpueT .
:o8es Jo Alogaje).
peo. eposeduosepamys (9 SSaJppy -
SYJOM 2l|qnd : sulp|ing ay3} JO sweN-

J99YS uopeuLIOU] suIp[ing
:JUdUWIISBURIA] BIB(]



¢kl Y

86.10€ [elol
02€91 9°Q
05681 AON
¢005¢ 120
elLeLe deg
8669¢ sny
¢elLLe ne
9699¢ unp
14414 Rey
966.¢ 1dy
YvL6C 1eN
¢€1G¢ ged
L18¥¢ uep
gw 1 3 M Umi
493ep 110 odl Yead puews( Aou3093

199§ el uondwnsuo) AS1du7y
:JUdWIASRUBIA Ble(



¢W V49
000G 0000} 000G

m
(0]
(0]
(@)
1
3.
o
Yy
5
1
()
>
o
1
<
W
>
~
3
N

[qw /YMY] sewueApy ul Apousiul A3i01309|3

sourp[ing
LT JO Xopuy AdUdNIJJH ASIUujy



[cW] V4D
000ZF 0000} 0008 0009 000  000¢

[gW/Ymy] Ajouaiul A3101309|F 90140 JUSWISA0Y)

IIJJ() JUIWUIIAOL)
JO Xopu] AYUINIJJH ASIdUY



[-OOH
9-00 0O
-0
y-00 0
€-000
¢-0OH
I-000

09 AON 3100 dag 8ny |np unp Aepy Jdy Jel\ g4 uep

3401440 AOO

| 0005
| 00001
| 00051 .

M

00002 ~
00052
0000€
000G€E

eje(q A[YIUOIA
SSUIpINg IIMJJ() JUIWUIIA0N)
:10)BIIPUT IUBULIOLIdJ




9Ll -Y

uoneslgnd pue uonowo.d
sylewyouaq dojgaa(

sbuluies) aiow JoNpuo
o9seqelep e ysi|gels4

‘010 ‘sisAjeue -

azIs a|dwes -

poylaw bulidwes -

spoylaw [eansnels Aojdw3
Wwa)sAS uonds||09 eleq yslgels3

SJUIWITO )






KREEDONEEART LEIIHENEOFT =R F— -
PEEE TR A B (NEDO) BRI I OFF I &5 1) C
T,

HEE 03 (3987) 9466/9358

Fax 03 (3987) 5103




	まえがき
	目次
	概要
	Summary
	Ⅰ．調査の目的および経緯
	Ⅱ．ベトナム
	１．診断概要
	２．ﾍﾞﾄﾅﾑの政治・経済情勢
	３．建物の診断手順
	3.1 全体ﾌﾟﾛｾｽ
	3.2 各ｽﾃｯﾌﾟの内容説明
	3.3 現地での診断手順

	４．ﾍﾞﾄﾅﾑの建物の診断
	4.1 ﾎﾃﾙ日航ﾊﾉｲ
	4.2 ﾚｲｸｻｲﾄﾞﾎﾃﾙ

	５．ﾍﾞﾄﾅﾑのﾃﾞｰﾀﾍﾞｰｽ・ﾍﾞﾝﾁﾏｰｸ
	5.1 ﾋﾞﾙﾃﾞｨﾝｸﾞﾃﾞｰﾀﾍﾞｰｽ・ﾍﾞﾝﾁﾏｰｸ
	5.2 日本におけるﾋﾞﾙﾃﾞｨﾝｸﾞ省ｴﾈ診断
	5.3 ﾍﾞﾄﾅﾑのﾃﾞｰﾀﾍﾞｰｽ・ﾍﾞﾝﾁﾏｰｸ


	Ⅲ．ミャンマー
	１．診断概要
	２．ﾐｬﾝﾏｰの政治・経済情勢
	３．建物の診断手順
	3.1 全体ﾌﾟﾛｾｽ
	3.2 各ｽﾃｯﾌﾟの内容説明
	3.3 現地での診断手順

	４．ﾐｬﾝﾏｰの建物の診断
	4.1 FMIｾﾝﾀｰ
	4.2 ﾊﾟﾝｼｰﾎﾃﾙ

	５．ﾐｬﾝﾏｰのﾃﾞｰﾀﾍﾞｰｽ、ﾍﾞﾝﾁﾏｰｸ
	5.1 日本におけるﾋﾞﾙﾃﾞｨﾝｸﾞ
	5.2 ﾐｬﾝﾏｰのﾃﾞｰﾀﾍﾞｰｽ、ﾍﾞﾝﾁﾏｰｸの作成


	Ⅳｱｾｱﾝとしての取り組みについて
	１．ASEANﾜｰｸｼｮｯﾌﾟ概要
	２．ﾋﾞﾙのｴﾈﾙｷﾞｰ診断について
	2.1 実績
	2.2 今後について

	３．ﾃﾞｰﾀﾍﾞｰｽ・ﾍﾞﾝﾁﾏｰｸ

	別添資料
	別添資料-1
	別添資料-2
	別添資料-3
	別添資料-4




