&
unn 3

e

gAML lUN15998

31
(
) (
MVEITG  Maobiles) ( AirCHIEF 40  FIRE
6.23) (SPECIATE 3.0)

Air CHIEF 4.0 (Air
Clearing House for Inventories and Emission Factors), FIRE 6.23 (Factor Information
Retrieval), MVEITG, Mabile 5, SPECIATE 3.0



311 Air CHIEF 4.0
(US. EPA)
Air CHIEF
(the Air Clearing House For Inventories And Emission Factors) CD-
ROM
Air CHIEF CD-ROM
Air CHIEF CD 1
EPA
? ( EPA" Emission
Factor and Inventory Group)
Air CHIEF IBM-compatible
486 33 (
486 ) RAM 4
5 7
Air CHIEF CD-ROM
95/98 NT PDF  Web browser
Netscape Navigatorversions 3.0 Microsoft Internet Explorer
Air CHIEF 4.0 ?
Air CHIEF

4.0 Air CHIEF

14



I r
? , 1, 5, AP-42
(Compilation of Air Pollutant Emission Factors, Volume |, Fifth Edition, AP-42), 1995
? [Locating and Estimating
(L&E) Document Series]
1
? FIRE (FIRE

Criteria Pollutant Emission Factors Infohase)
FIRE (FIRE Air

Toxic Pollutant Emission Factors Infobase)

[Source Classification Code (SCC)/Area and Mabile Source (AMS)
Codes]

[Standard  Industrial
Classification (SIC) Codes]

[Chemical Synonyms from the Registry of Toxic Effects of Chemical Substances
(RTECS)]

Air CHIEF

5
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3111 r
1 1 5 42
AP-42
1 "AP-42, A Compilation of Air Pollutant Emission Factors, 5thEdition."
1
SCC ( AP-42 2
Air CHIEF 4.0) AP-42
AP-42 Air CHIEF
2.

Air CHIEF 4.0

Air CHIEF



"

3112
L FIRE (Factor Information Retrieval)
FIRE
9,000
7
10
FIRE
CAS (Chemical Abstracts Service Registry numbers) SIC
(Standard Industrial Classification codes and descriptions) SCC
AMS
FIRE FIRE
FIRE
2. FIRE
? FIRE
(Hazardous Air
Pollutant, HAP)
? ?

FIRE
FIRE
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3113
?
L.
(Source Classification Code/Area and Mobile Source Codes)
SCC/IAMS SCC AMS
FIRE AP-42
2. SIC (Standard Industrial Classification
Codes Infobase)
SIC (The
Federal Trade Commission) WSS
FIRE
3, (RTECS)
(RTECS)
(National Institute of Environmental
Health Sciences) CAS
RTECS
4, FIRE
FIRE
FIRE ( ? ? FIRE
FIRE)
FIRE ?
FIRE

FIRE



3.1.2 MOBILE 5

Compilation

of Air Pollutant Emission Factors- Volume II: Highway Mobile Sources (AP-42,

4 .. 1985;
MOBILE 5
(
MOBILES
.. 2020 MOBILE 5
.. 1990
?
4 .. 1992

.. 1993 (58 FR 7780)

(MOBILE 5a)
The Federal Register 20

AP-42 Il

.. 1991)

.. 1960

MOBILE 4.1
. 1990
MOBILE 4.1 MOBILE 5
MOBILE 5
The Federal Register ' 9
. 1992 1993

26 .. 1993
.. 1993 (58 FR 29409)

19



80

( ) MOBILE 5
IBM Apple Macintosh ?

[EPA Technology Transfer
Network (TTN) computer Bulletin Board System (BBS)]

MOBILE 5

National Technical Information
Service (NTIS), .. Department of Commerce 5285, Port Royal Road Springfield,
Virginia 22161, Telephone: (703) 487-4650

MOBILE 5
.. EPA National Vehicle and Fuel Emissions Laboratory, Office of
Mobile Sources, 2565 Plymouth Road, Ann Arbor, Ml 48105, Attn: MOBILES Project,
Telephone: (313) 668-4325

? MOBILE 5

http://www .epa.gov/oms/m5.htm

AP 42 Volume Il Mobile Source
hitp:/lwww.epa.gov/ttn/chief/ap4?2


http://www.epa.gov/oms/m5.htm
http://www.epa.gov/ttn/chief/ap42

3.13 FIRE 6.23
FIRE (Factor Information Retrieval)

EPA
2543) 32-
?
, SCC, , CAS,
FIRE 6.23
(AP-42 b) - F(
(Locating and Estimating, L&E)
SCC
.. 2543
FIRE 6.23
95/98 NT 32

FIRE 6.23

FIRE 6.23 (
.. 2549)
AFSEF  XATEF
EPA
IBM

fire632.exe http:/lwww .epa.gov/ttn/chiet/sottware/tire/fire623.exe

2 (Double Click) fire623.exe
FIRE

(Rehoot)
FIRE

fire632.exe

81


http://www.epa.gov/ttn/chiet/sottware/tire/fire623.exe

FIRE 6.23 3
(1 1.38 ) firedskl.exe
http:/lwww.epa.gov/ttn/chief/software/tire/firedsk1.exe. firedsk2.exe http://www.epa.gov/
tnfc ieflsoftware/fire/fired sk21exe. firedsk3.exe  http://www .epa.gov/ttn/chiet/
software/fire/firedsk3.exe 3 “TEMP”
JTEMP"

2 (Double Click) firedskZ.exe
firedsk2.exe  firedsk3.exe

TEMP 2 setup.exe
fire623.zip [ CHIEF  TTN Web
EPA http:/lwww .epa.gov/ttn/chief/sottware/tire/tire623.zip Unzip
Unzip

82


http://www.epa.gov/ttn/chief/software/tire/firedsk1.exe
http://www.epa.gov/
http://www.epa.gov/ttn/chiet/
http://www.epa.gov/ttn/chief/sottware/tire/tire623.zip

B ,

3.14 SPECIATE 31
' EPA
SCC (Keyword)
?
?
SPECIATE 3.1 32- '
95/98 3]
10.1
SPECIATE 3.1
spec3l.exe http:/lwww epa.gov/ttn/chief/sottware/speciate/spec3l .exe
2
Spec3l .exe
SPECIATE 31
3 (1 1.38 )
disk1.exe hitp:/lwww.epa.gov/ttn/chiet/software/speciate/disk1.exe 1 disk2.exe
hitp://www .epa.gov/ttn/chiel/software/speciate/disk2.exe. disk3.exe
hitp:/lwww .epa.gov/ttn/chief/software/speciate/disk3.exe 3
“TEMP”
“TEMP" 2 diskl.exe

disk2.exe disk3.exe
TEMP 2 setup.exe


http://www_epa.gov/ttn/chief/sottware/speciate/spec31_.exe
http://www.epa.gov/ttn/chiet/software/speciate/disk1.exe
http://www.epa.gov/ttn/chiel/software/speciate/disk2.exe
http://www.epa.gov/ttn/chief/software/speciate/disk3.exe

SPECIATE

(pull-down)
(toolbar)
(tabbed pages)
(scrollable grids)
(status bar)
'(windows-style help)
(VCR-Style navigation buttons)

(title) (keyword) (Specie)
(profile number) “Go To”
?
(specie name) CAS
?
4 , ASSCII, CMB8, ~ CSV (Comma Separated Value)
? SPECIATE 31

http://www.epa.gov/ttn/chief/software/speciate/index.html


http://www.epa.gov/ttn/chief/software/speciate/index.html

3.15

)

(Internet)

£ Netstope 6

e g Sy v

31

3.2

31

3.2

8



3.3

86



32

321

3211

h;tp:/lwww.dlt.motc.QQ.tn

http:/lwww.nso.go.th/provweh/cwdweb/index.htm
.. 2542 31

87


http://www.dlt.motc.QQ.tn
http://www.nso.go.th/provweb/cwdweb/index.htm

team

3

31
Type of Vehicle
(GandTcfel)
Tcalfehdssint rktobAtekdeAct
0 7 Ssd=n(Natrrag»Tan7F9s&)
, 7 Nlfad3uses&RassengsrR+Up
Vfens&Ffck Up
4 Mobtcyfe
? « *3) TOMXBITaxi
6 itea '/ tharTad
7 Bed RxJteTad
MofcrtyisTaa( ;Tik)
9 1 HotelTad
10 arTad
1 1 CSrferHte
12 tvtabreyds
133 Tiacfer
14 Read Refer
15 1y Fam'sVfefrte
16 Ajbrrchte'sTrafer
mTca\fefttesinderLarrITrarispcrtAd
Bus: Tctel
BedRxteBus
NenBed Rxte Bus
RkateBus
ruck:Tctel
NenBed Rxte Truck
10 IOWeeted
6 6 ted
4 HOMigted
ruckTiacfer
ter
SerriTrater
Oter
RksteTruck
10 10 eted
6 6 ated
4 4 eeted
TruckTracfcr
Trafer
SemiTiater
Oter
& RialBus

tel\fehctesmcterNen M *toE d\tehcteM

, 2543

2542 (Number of Vehicles
Registered in Bangkok and Vicinities as of 31 December 1999)

1- Al
g
4162846 403847
4037615 378093
1617062 27,184
260116 18416
664060 93138
885 5
249 0
61350 0
8229 0
405 5l
960 0
317 0
106 0
1660119 23282
8167 34
5769 78
Y
1 13
124000 25754
U908 1253
13785 918
7261 78
3782 257
09072 24250
31019 1147
1848 355
7 5l
3622 0
216 1%
955 156
2 Bl
5970 325
67253 23103
10246 9402
23412 8500
7065 824
4093 726
2018 1030
5706 475
12618 1344
0 »Bl
1231 0

Nonthaburi

125166
117097
39069
8401
25908
575

0

3n

0

2211

0

0

0
41,000
291
21

21
7469
980
489
276
166
8396
606
134
82

155

129
106
5788
1060
2167

b

99
166
780
143

0

v 1

I,

42250
35302
7453
3366
9823
0

o O T O O O

15382
218
56

5964
416
195
162

59

5507

592

153
242
85

89

u
4915
99
1056
2182
157
67
107
487
25

0

Samut Prakarn

19631
23
1,102
8665
66

54
126
a1
123

0

Samut Sakhon

8063
916
533
157
225

8694
824
280
115

126
38
134
123
5870
1598
3242
348
2
81
181
299
453
0

88



]

10
Al
12
13
14
15
16

89

Vehicles under Motor Vehicle Act
7 Sedan (Notmore than 7 Pass.)
7 Microbus & Passenger Pick Up
Van & Pick Up
Motortricycle
Interprovincial Taxi
7 Urban Taxi
Fixed Route Taxi
Motortricycle Taxi (Tuk Tuk)
Hotel Taxi

Tour Taxi
Car for Hire
Motorcycle
Tractor
Road Roller
Farm’s Vehicle
Automobile’s Trailer

Vehicles under Land Transport Act

Bus
Fixed Route Bus
Non Fixed Route Bus
Private Bus
Truck

Non Fixed Route Truck
Private Truck
Small Rural Bus

Vehicles under Non Motorized Vehicle Act



550

2.50
1,500

2.50

2.50
1,500

2.50

2.50

15

12

12

1,000

2.50
1,000

800

1.50
550

1,000

90



10

Al

12

13

14

15

16

2.50
1,500

1,200

1,000

1.10
1.10

1.50

12

91

2.50
1,500

? 1,000

2.25
1.75

1,600

2.50



12

1,600

1,600

4,000

)



3.3

- 2543

3.2

Year Total

1990 304,062
1991 268,560
1992 362,987
1993 456,468
1994 485,678
1995 571,580
1996 589,126
1997 363,156
1998 144,065
1999 218,330
2000 262,189

Passen

34

3.2

IN THAILAND, 1990-2000)

ger
Car

65,864
66,779
121441
174,169
155,670
163371
172,730
132,060
46,300
66,858
83,106

Commercial
Vehicles

238,193
201,761
241,543
282,299
330,003
408,209
416,39
231,093

97,765
151,472
179,083

Van &

6,980
1,670
9,924
11,721
12,672
1242
12,633
8,353
2,192
4,167
6,492

. Thai Automotive Institute (TAI), 2001

1-ton
Pick-up

167,613
155,366
162,958
224,388
258,091
323,613
327,663
188,324

61,263
129,904
151,703

.. 2533
.. 2533-2543 (VEHICLE SALES
Commercial Vehicle
24 ton Truck over Less  Four
Truck 4tonsand than I1- Wh.eel
Bus ton  Dnwe
15920 32126 1190 3599
10312 15895 10,200 2,338
12465 17549 14490 4,160
12717 15573 14207 3,687
14139 22312 19564 3,260
16,383 31,766 16402 7420
16683 31814 15018 12585
9021 11275 5642 848l
2,838 3756 2841 4275
3,750 3434 3018 7199
465 4804 3780 7,649

93



3.3

Vehicle Type

Vehicles under (IVA(2)
Sedan (< 7 Dass)
Microbus (Dass Dick uo > 7 0ass)
Van and Pick vo
Mototricvcle
InterDrovincial taxi
Urban taxi (7 Derso )
Fixed route taxi

Tuk tuk

Hotel taxi

Tour taxi

Car for hire

Motorcycle

Tractor

Road roller

Farm Vehicle

Traller

Sub-total vehicles under MVA
Vehicles Under LTA(2)
Fixed route bus

Non fixed route bus
Private bus

Small rural bus
Sub-total bus

Non fixed route truck
Private tnirk

Suh-tntal tnir k

Qi iK-tr»tesl woh IHoc 1nNHOr 17 A

Grand Total (excl NMVs)

, 2544

1990

65.243
64.310
100.638
326

5

2.139
3

14

232
647.229
3.783
123
5.259
43
889.375

3,642
1,606
4411
2.382)
8071
5,130
44 141
19711

P7 9/1

946,717

1991

72.455
48.466
143.069
285

1

OO — PO — O

20
683.071
4.102
316
4.547
148
956.494

3.398
1.558
41
2.262
1.695
4951
39 983
44 934

P9Q

1,009,123

1992

94.402
28.766
150.022
297

1

979

1.464
Y

4

31
669.883
4.450
325
4170
36
974.895

5.300
1.370
ol7
1.957
9.144
4461
3 326
34 TRT

49 091

1,018,826

New Registration

.. 2533 - 2543
1993 1994
152.713 175458
31724 26.010
199.995 241315
325 2971
29.458 8.436
5 182
17765 4911
89 25
2 8
16 2
792.363  1.048.972
3333 4.079
343 681
4.146 2.923
2 3
1232304 1513339
3.069, 3.740
1.644 142
612 614
1.778 1532,
7.103 1.307
4.480 5.086
3 559 37616
35039 42 702
1274446 1,563,348

1995

176.382
23.699
295.642
96

4.959

il

1.584

3

4
1.283.771
4,043
699
3.883

81
1.794.857

4,078
1.390
545
1.536
7549
6737
50 566
57 303

«4 PP9

1,859,709

1996

168.307
28434
328.7199
10

5.285

5

94

45

3
1.284.018
6.804

884

5.137

48
1.827.873

3.200
1.513
878
1.467
7058
8.657
SR 031
66 6RR

7? 74R

1,901,619

1997

190.859
19.526
286.609
19

5.343

17

3

25

3

25
1.086.175
6.279
1.264
28331

48
1.599.028

3.059
1.381
404
1.058
5.902
8.286
52 6R7
60 973

PP P7P

1,665,903

1998

64.103
6.485
90.920
b

2427
3

2
845
2

602.647
4.028
626.
3.329
41
175.517

2476
1.015
216
544
4251
2177
17 254
20 031

94 9P9

799,799

1999

67.815
5.585
100.673
7

1.979
45
29
46

1

465.705
4376
592
1.789
49
648.691

1.322
539
181
435

2411

2.263

R574

10 R37

19 91A

662,005

2000

103.283
9,178
134.603
10

2.735
35

217

15

b

34
647.249
4119
97
1473

9
903.823

1.149
367
336
528

2.380

3.254

13571
16 R26

1Q 9DP

923,028



3.4 ?

Vehicle Type

1990
Vehicles Under MVA (1)
Sedan (< 7 Dassl 458.708
Microbus (Dass Dick uo > 7 Dass) 248.902
Van and Pick 44 813
Mototricvcle 249
Interorovincial taxi 208
Urban taxi (7 Derson) 13.053
Fixed route taxi 6.526
Tuk tuk 7200
lotel taxi 480
Tour taxi 537
Car for hire 399
Motorcycle 723.759
Tractor 5532
Road roller 829
Farm Vehicle
Trailer 345
Sub-total vehicles under MVA 1.511.546
Vehicles Under LTA (2)
Fixed route bus 11.843
Non fixed route bus 3.818
Private bus 3.554
Small rural bus
Sub-total bus 19.215
Non fixed route truck 13.694
Private truck 45.858
Sub-total truck 59.552
Sub-total vehicles under LTA 78,767

1,590,313

Grand Total (excl NMVs)
; , 2544

1991

506.247
269.502
86 397
536

193
12.959
6.941
7.090
443

959

332
830.324
5.712
1179

442
1.728.856

12.242
3912
3.065

19.219
17.928
52.014
69.942
89,161

1,818,017

.. 2533 - 2543

1992 1993 1994
579.582 684.858 741212
273.385 294.363 262.773
126564 206.139  256.793
731 829 1.057
202 120 8
13.279 39.126 22.631
5742 4.748 2.760
5789 5.693 3650
447 479 474
467 304 249
300 182 165
878.709 1370956 937.326
5.993 5.981 6.342
1.119 1.415 1.832
34 39
494 826 627
1.892.803  2.616.053  2.237.944
18.422 10.455 10.573
4515 4742 4.692
3.022 3.542 3406
25.959 18.739 18671
19.169 21.449 18.943
52.932 54 326 59.09
72.101 15.775 78 039
98,060 94,514 96,710
1,990,863 2,710,567 2,334,654

use
1995

780.682
225583
310.627
802

26
21.572
1.755
3248
347

187

153
955.594
6.057
2.119
69

498
2.045.162

12.068
5.009
3.187

20.264
24.851
61.653
86.504
106,768

2,151,930

1996

836.685
222.774
406.414
461

22
23.679
1.089
2.400
390

158

104
963.088
7.636
2.246
36

118
2.467.960

9.063
0.541
3.023

17.633
29.259
67.018
96.277
113,910

2,581,870

1997

821,224
194.344
456,243
348

15
19,761
203
4.360
37,

135

89
893.861
7417
2700
136

611
2.403.565

11,930
5470
2.845

20.245
29911
66.100
96.011
116,256

2,519,821

1998

714.203
181.560
421 289
399

10
23.221
2436
6226
357

122

107
756.281
6.795

2 606

0

532
2.116.144

11.347
6.737
2.678

20.762
21.597
58.669
86.266
107,028

2,223,172

1999

846.779
177.985
450.204
380

5
28.537
2.099
6.297
518

110

46
716.679
4.686
2.342
25

364
2.237.056

9.237
5.286
2.361

16.884
26.392
55.403
81.795
98,679

2,335,735

2000

978.123
181.221
559.908
361

2
36.882
2.157
6.025
407

147

80
715.651
4,962
2506
35

465
2.488.932

11.180
5.356
2537

19.073
26.437
55.674
82.111
101,184

2,590,116



2536)

3.5

Vehicle Types

Motorcycle
Motor tricycle
Car < 7 Seats
Car > 7 Seats
Taxis

Small Buses
Heavy Buses
Small Trucks
Medium Trucks

Heavy Trucks
Others

. National Energy Administration, 1986

3.5

Non - BKK
Total
Total
Total

Fuel Share, %

Gasoline  HSD LPG

100
100
0
83
%0
85
65
65

25
3
0
0
25
3
0
0
25

0
0
0
0
.

12
30
30
0
87
12
64
100
100
2
64
100
100
1

0

0
100
17

o
Ol o1 O LW W

O O O WO O = LW o

18,000
8,000
0
30,000
16,500
16,500
21,000
21,000
62,000
65,000
22,000
22,000
0

0
22,000
22,000
0

0
10,000

H3D

0
0
0
0

26,000
26,000
31,000
31,000

0
65,000
32,000
35,000
75,000
60,000
32,000
35,000
40,000
80,000
10,000

, 2536

Average Annual Mileage, km

Gasoline LPG

0
0
70,000
30,000
23,000
23,000
24,000
24,000
62,000
65,000
24,000
24,000
0
0
24,000
24,000
0
0
0

%



97

Motorcycle

Motor tricycle

Cars<7 Seats !
Cars>7 Seats 7
Taxi

Small Bus 2,000 (
Heavy Bus 2,000 (

Small Truck 4 4
Medium Truck 6 6
HeavyTruck 10 10
Others

3.6

3.6 2 4 .. 2536
2543
1993 1994 1995 1996 1997 1998 1999 2000
Units % Units % Units % Units % units % units % Units % units %
4 STROKE 128,000 12 163000 13 207,000 14 221,000 18233,000 26 233,000 45311,000 52 551,000 70
2 STROKE 899,000 88 1,113.000 87 1,257,000 86 1,016,000 82 677,000 74288,000 55287,000 48238, 0 30
TOTAL 1,027,000 100 1,276,000 100 1,464,000 100 1,237,000 100 910,000 100 521,000 100 598,000 100 789, 0 100
; . 2543 Install Creation Co., Ltd., 2001

Type



(Heavy Bus)

Total

155
125
280

38
16
5

59
116
175
509

(Small  Bus)

? (Microbuses
6,622

No. of Buses
BVTA  Joint Total

826 42 1,568
2,934 729 3,003
3760 1471 5231
1122 269 1391
0 619 619
1122 883 2,010
0 1786 1,786
0 2488 2,488
0 4214 4.274
4882 6,633 11515

' 3.7
Minibuses) 4,893
425 515
3.7
. .2538
Number of BMTA and Joint-Service Routes and Buses, 1995
No. of Routes
Type of Bis BVTA it
Regular, non alc
Blue 2,50 18 3
Red 3,50 % 3
Sub-total 212 68
Air-conditioned
Buses R 8
Microbuses 0 16
Sub-total N A
Minibuses
On Main Roads 0 59
On Sois 0 116
Sub-total 0 175
Total 242 267
Source:

3.8

Office of the Commission for the Management of Road Traffic, 1996

9%



3.8

Year Total

1990 304,843
1991 283,115
1992 327,989
1993 419,861
1994 434,001
199 525,680
1996 559,428
1997 360,303
1998 158,130

1999 327,233
2000 411,721
: TA, 2001

<
1,200
45

3

0

0

0
1,724
1,852
104

0

0
0

.. 2533 - 2543 (Vehicle Production, 1990 - 2000)

Passenger Car (Cylinder Capacity, cc)
1201 - 1501 - 1801 - 2,000- 2401 -
1800 2,000 2400 3,000 3001

1,500

28,097
33,114
59,110
65,698
56,435
52,285
55,217
62,251
13,093

25217
28,811

16,991
20,929
18,592
52,358
30,019
49,936
54,640
32,765
10,855

28,636
44,700

22,669
15,698
20,677
15,269
5,335
5,930
10,995
8,803
2,154

4,800
6,651

5,964
1,162
6,217
11,124
18,041
17,765
15875
8,118
5,906

11,264 2,715
14753 2,214

O O O O O O O o o

OPV

O O O O o O
O O O O o o

02,544
01,604
01,950

245,822
05,960

Vin & Bus Truck

) >10 : >10

Micro-bus 10 tons Pick-up < 1 ton Pick-up 1ton < 5tons 5-10 tons
tons tons
0 0 5% 15667 170,059 2353 10370 32,035
3 0 1382 10518 169,940 1927 8707 13329
1944 0 1406 17169 176725 1340 11,165 13644
1770 418 428 15151 230,752 1630 12,086 13177
1738 25 8% 20229 267,055 1772 12,087 20,144
1625 5 1670 18955 327437 1612 15822 30,863
10% 0 609 17993 351,920 3775 14137 28,776
33 0 54 4907 218336 109 9,739 11,654
60 0 517 1977 119986 324 500 748
0 0 & 3854 240369 1268 1881 1242
0 0 0 4601 294834 3278 4,165 1,754

&8



3.2.12

.. 2532 - 2542
2542

100

3.9

3.10
311 3.12
.. 2542
3.13



39 2533-254
(ENERGY CONSUMPTION FOR TRANSPORT SECTOR BY
MODE)

unit : ktoe
%

MODE 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

LAND TRANSPORT

ROAD 8459 8,775 9461 11,116 12443 14811 16371 17476 15375 15282
43 737 748 763 762 790 8L5 8L7 B8l5 805

RALL 105 116 119 119 110 115 13 14 97 103

09 10 09 08 06 06 06 05 05 05
SUBTOTAL 8564 8891 9,580 11,235 12,553 14,926 16,504 17,590 15,472 15385
752 TAT 757 Ti1 768 796 821 822 820 8L0

WATER TRANSPORT
INLAND 32 P55 26 277 w6 294 123 00 107 65
3230 11 19 23 16 06 05 06 03
OVERSEA 59 581 674 7% 812 %40 760 812 568 845

46 49 53 50 53 50 38 38 30 45
SUBTOTAL 81 9% 8% 1012 1238 1234 883 913 675 910
8 79 70 69 76 66 44 43 36 48

AIRTRANSPORT
DOMESTIC 1 199 250 2711 278 26 321 390 272 288
19 16 20 19 17 14 16 18 15 15
INTERNATIONAL 1720 1884 1932 2063 2267 2338 2386 2506 24371 2408
551 158 153 141 139 124 119 117 129 127
SUBTOTAL 1931 2,083 2182 2334 2545 2594 27707 2,896 2,709 2,696
170 174 173 160 156 138 135 135 144 142
TOTAL 11,386 11,910 12,652 14581 16,336 18,754 20,004 21,399 18,856 18,991
1000 1000 1000 1000 12000 100.0 1000 100.0 100.0 100.0

. Department of Energy Development and Promotion (DEDP), 2000
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REGION

BMR

TOTAL

3.10
REGIONS)

YEAR LPG

1991 1,011.9
1992 1,099.0
1993 11125
1994 11301
1995 1,173.9
1996 1,198.7
1997 11554
1998 1,063.7
1999 1,074.2

1991 1,879.9
1992 2,097.4
1993 2,265.9
1994 2,449.0
1995 2,694.2
1996 3,200.2
1997 3,310.3
1998 3,267.7
1999 33701

DEDP, 2000

PREMIUM
GASOLINE

9243
9118
941.9
9332
5738

16171
1,709.2
18747
1,942.1
1,293.8

233.5
409.9
620.4
970.5
1,617.4
2,49.7
2,152.2

2138
515.0
880.5
1,476.5
2,193.3
48420
53823

.. 2534 - 2542,

REGULAR
GASOLINE

UG UG ULG
87 9 9%

614.8
614.5
515.6

35.5

171 6196 2,562.9
25.6 69 2,3873

2,006.8
2,116.3
1,952.4

1034

318 21614 4969.1
5.7 22886 46841

ULR

43.7
548.8
556.5
5173
494.5

2115
2,069.2
2,206.2
2,076.1
1,973.0

(PETROLEUM PRODUCT CONSUMPTION BY

AVIATION

FUEL

24817
2,555.0
2,121.0
3,003.0
2,964.9
3,174.6
3,398.0
3,207.6
3,174.0

2,549.2
2,670.0
2,855.0
31135
31729
33113

35421

33145
32977

KEROSENE

52.3
59.3
534
514
42.3
39.7
36.9
184
28.0

1123
114.0
109.8
1156
1015
98.9
86.2
9.2
519

HSD

3,389.7
3,469.8
3,730.3
4,148.6
47575
5,658.6
5333.7
50115
43744

98254
10,216.4
11,816.8
13,083.9
15,411.1
17,6405
17,405.6
15,182.4
15,167.5

LSD

1225
1388
1784
1942
162.2
1349
1187

89.7

89.4

1395
158.9
199.6
219.7
1949
161.0
1474
1178
1354

FUELOIL

3,178.0
4278.9
4,796.2
49742
5,683.6
5,362.0
4,585.0
4,308.3
4,165.6

6,121.7
7,282.5
8,033.6
8,984.4
10,137.9
9,677.2
9,107.4
79574
7,960.6

TOTAL

12,008.7
13,537.0
14,7134
15,995.5
175321
18,582.5
178744
16,898.8
16,014.5

24525.1
26,879.7
30,199.8
33,557.3
38,005.8
41,007.2
40,954.9
37,063.3
37,006.6

P



3.11

? 87
? 91
? 95
100/130
1
8 ( )
]
, 2543

25.587
696.871
2,388.663
21.847

3.255 -
3,096.838 -

13.928
4,374.951
89.439
4,152.311
1,054.355
15,984.045
433

2542,

3.734
321.150
561.486

4.987

2,748.911
8.334
990.666
529.712
5,168.980
14.0

5.925
273,989
482.202

2.006

0.091

12.031
0.056
1,833,160
0,486
71.181
371778
3,052.905
8.3

1.757
201.958
481.600

9.837

0.013

14.128

14.990 -

1,765.596
36.834
2,339.768
683.771
5,550.252
15.0

13.677 -

347.513
341.706
1.418
0.038
1.676

2,218.471
0.174
113.741
347.686
3,386.106
9.2

447.978
429.790
5.637
0.065
75.761
4.869
2,218.406
0.147
263,402
320.430
3,766.485
10.2

50.680
2,289.459
4,685.447

51.732

3.462
3,200.434
93.843
15,159.501
135414
7,931.069
3,307.732
36,908.773
100.0

4.223
190.788
390.454

4311

0.289
266.703

1.820

1,263.292
11.285
660.922
275.644
3,075.731

0.139
6.272
12.837
0.142
0.009
8.768
0.257
41.533
0.371
21.729
9.062
101.120

3
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3.12

87
16,461
2,845
2319
3,902
310
80
25977
, 2543

91

579,367

37,281
43,200
37,023
31471
25,713

154,115

3,331,260

200,194
425,380
418,116
300,917
228,290

4,904,157

85,680 3,286,022

38,088
241,632
586,569
132,234
505,196

92,822 4,789,741

499,122
115,081
145,119
295,033

83,872
118,567

1,256,794

34.9

1.5
2.1
41
17
2.6

47.5
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3.13

1,565
319
881

2,476

1,180
407

2,582

9,410

, 2544

1,513
318
977

2,555

1,156
338

2,637

9,494

1,531
333
1,088
2,714
1,353
389
2,985
10,393

)

2543,

1509 1,661
321 352
1,054 1,058
2,399 2,654
1,664 1692
364 428
3015 3,012
10,326~ 10,857

1,645
347
1,102
2,762
1,713
399
3,387
11,355

1,901
406
1,468
3,392
2,034
424
4,071
13,696

2,104
421
1,569
4,252
2,095
453
4,107
15,001

2,131
478
1,577
4,676
2,392
423
4,482
16,159

2,252
054
1,91
4,580
3,300
562
4,925
18,134

2,182
014
2,129
4,506
3,105
710
4,308
17,454

2,369
532
2,393
4,958
3,510
897
5,147
19,806

22,363
4,895
17,257
41,924
25,194
5,794
44,658
162,085



3213

(Vehicle Kilometer Traveled, VKT)
VKT 35 | )

?
2 (Second Motorcycle Clinic Aims to Clean up
Bangkok’s Most-Polluting Bikes)
(ESMAP: Energy Sector Management Assistance
Program)

1,500
10-12
2543 (Fossberg, 2000)
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3.14

(315
(http://203.155.51.217))


http://203.155.51.217/

%

—_— — — -

314

)

2537

2538

.. 2537 - 2541

2539

2540

2541

5,394,039,240 5,396,704,511 5,490,263,774 5,728,526,652 5,795,335,697
14.778,189.70 14,785,491.81 15,000,720.70 15,694,593.57 15,877,632.05

3,392.61
1571
36.05

4911

4,356

88.70
14,029,781
38,437.76
8.82
343,278,333
940,488.58
21591

2.29

149,644,999
409,986.30
94.12

0.44

3,506,384
483,866
3,022,518

3,484.68
16.08
36.64

4773

4,243

88.89
13,460,557
36,878.24
8.69
335,672,756
919,651.39
216.75

2.28

147,277,164
403,499.08
95.10

0.44

3,544.72
16.18
36.35
21.25

4,626

4,232

91.47
13,443,020
36,729.56
8.68
339,350,344
927,186.73
219.10

2.25

151,024,053
412,634.02
97.51

045

3,947.33
16.62
31.18
29.62

4218

3,976

94.26
13,658,926
31.421.72
941
344,624,029
944175.42
23747

2.24

154,083,770
422,147.32
106.17

045

3,379,584 1,217,078,936 1,223,331,774
548,453 212,959,404 251,715,281
2,831,131 1,004,119,532 971,616,493

, 2542

4,212.69
16.49
371.52
29.53

4,174

3,769

90.30
13,895,179
38,068.98
10.10
351,467,324
962,924.18
255.49

2.28

154,452,859
423,158.52
112.27

0.44

3,180,934
813,864
2,367,070
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3.15

o Ol B~ w

14.59
17.34
12.33
8.18
16.80
26.63
7.91
ONEWAY
25.20
21.45
14.40
9.86
19.33
12.00
10.50
16.88
51.23
1411
8.33
17.82
13.59
20.87
13.86
21.50
15.50
21.00
23.52
8.50
10.55
31.50
24.57
19.96
138.00
21.35
18.77
22.87
12.94
15.00
15.37
1112
9.18
13.53
12.36
10.29
6.60
7.92
49.50,
25.80

20.26

(07.00 .-09.00 )

15.69
18.85
15.37
18.00
10.84
30.43
11.35
9.00
18.00
20.33
48.00
ONEWAY
31.64
24.00
10.50
11.25
47.57
17.09
15.56
18.95
22.08
32.00
11.55
39.29
16.41
ONEWAY
17.82
8.16
9.67
25.20
43.00
16.47
107.33
6.24
20.05
18.41
11.33
15.00
15.37
14.82
10.20
5.75
26.69
12.00
16.97
11.65
49.50
16.13

21.55

15.14
18.10
13.85
13.09
13.82
28.53
9.63
9.00
21.60
23.89
31.20
9.86
25.49
18.00
10.50
14.07
49.40
15.60
11.95
18.39
17.84
26.44
12.71
33.40
15.96
21.00
20.67
8.33
10.11
28.35
33.79
18.22
122.67
13.80
19.41
20.64
12.14
15.00
15.37
12.97
9.69
9.64
19.53
11.15
11.79
9.79
49.50
20.97

20.67

(

14.59
17.00
14.95
3.1
14.60
15.78
4.50
ONEWAY
28.00
42.23
18.00
13.80
21.75
6.67
8.88
22.50
41.63
17.09
14.00
6.73
18.40
24.00
7.29
18.33
13.95
16.80
34.59
11.20
5.52
22.24
18.43
21.96
87.81
18.50
26.73
21.57
6.04
8.18
571
7.23
7.06
7.67
10.11
12.00
1431
3.88
30.84
13.58

17.44

), 2543

2542

(16.00 .-18.00U)

18.55
11.72
18.50
1.71
6.08
20.29
6.37
6.32
21.00
36.60
36.00
ONEWAY
34.80
24.00
5.92
15.00
35.05
10.79
14.00
8.00
21.03
48.00
4.78
21.15
26.57
ONEWAY
20.28
8.85
6.11
29.08
23.45
14.02
64.40
13.00
42.00
21.57
5.44
15.00
4.76
12.91
6.12
7.67
18.03
18.00
9.90
4.83
16.50
1433

18.14

16.57
14.36
16.73

541
10.34
18.04

5.44

6.32
24.50
39.42
217.00
13.80
28.28
15.34

7.40
18.75
38.34
13.94
14.00

7.37
19.72
36.00

6.04
19.74
20.26
16.80
21.44
10.03

5.82
25.66
20.94
17.99
76.11
15.75
34.37
21.57

5.74
11.59

5.24
10.07

6.59

7.67
14.07
15.00
12.11

4.36
23.67
13.96

17.62

(

15.86
16.23
15.29

9.25
12.08
23.28

7.53

7.66
23.05
31.65
29.10
11.83
26.88
16.67

8.95
16.41
43.87
14.77
12.97
12.88
18.78
31.22

9.37
26.57
18.11
18.90
24.05

9.18

7.96
27.01
217.36
18.10
99.39
14.77
26.89
21.11

8.94
13.30
10.30
11.52

8.14

8.66
16.80
13.07
11.95

7.07
36.59
17.46

19.14
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3214
1
Mobile 5 (
)
(European Commission, 1999)
(
)
Mobile 5
3215
SPECIATE 3.1

http ://www.ge aig Ov/ttn/chief/software/speciate

42



322

3221
(Department of Industrial Works [DIW], 2000) . 2542
http:/www.rtiw.go.th
http:/fwww.oie.go.th
, 2543) 2
(
< 9

26,253 1,565 2,125 1,698 5316
2,136


http://www.rtiw.go.th
http://www.oie.go.th

1. CODE
3-1-211

2. TYPEL
1-104

3. TYPE2
4, YEAR
5, SEQ

6. RESNUM

1. INDUST
8. JOB

9. FNAME
10. NAME

1

12,3 1

729152

2515

(

(

2

12,3)

. 2535

2515 (2/15)

1-104

.. 2535

.. 2535

112



11, LOCATION
12. TAMBOL
13. AMPUR
14, changwad
15. TELEPHONE
16. RAW

17. CAPACITY
18. CAPITAL
19, MAN

20. WOMEN
21. MEN

22. HP horsepower ( " )

23. TSIC

Thailand Standard Industrial Classification

TSIC
C L 253)

104



2510-2514

16

2515

. 2509

2510

. .2011

114

..2510

2.5

216
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5 1-2
200,000 3-5 310,000
1,330,0000 9,320
- . 2524
3 4 . 2524 4 . 2525 1
. 2538
. .2534-2539
1 24 2534
2 100,000
1 100,000 1 300,000
58
2
10 17 2536

1 2531




30

3

JWIAINTAINNIINe IS
CHuLALONGKORN UNIVERSITY



500

2502
1 8
17

75,000
87,500

2513

26
75,000
25 2504
2504
2 2
22 2506 3
12 2511
o 0122813
15,000 2
4

71l 3.6 Tefmszuaswile

117
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5 2536
30
2531 2
122 244

28

2531
4 2538
8 2538 391741
12

5

1 ) (08001600 ) )
(16.00-2400 ) 33 (00.00-08.00 ) )
() 2 5 (08.00-2400 ) 2

(Motor)
(Gas Turbine) 600/
(Compressor” (Combustion Chamber)
(Nozzle) (Igniter)
600 / (Main Fuel Oil Pump)

(Rotor) (Generator)



1
14 08.00-22.00
357 (Additive)

: g 5/
3.1
3222
?
(Department of Energy Development and
Promotion [DEDP], 2000) (Thailand
Energy Situation) (Electric Power in Thailand)
(Qil and Thailand)
http://www.dedp.go.th
3.16
.. 2542 3.17
.. 2542

3.18 .. 2542

119


http://www.dedp.go.th

. 2542 (ENERGY

CONSUMPTION FOR MANUFACTURING SECTOR IN 1999)

QOAL&  PETROLEM  NATURAL
LGNTE PRODUCTS ~ GAS

3.16
SUB-SECTOR
FOOD AND BEVERAGES 67
TEXTILES il
\WOOD AND RURNITURE -
PAPER 398
CHEMICAL 507
NONHVETALLIC 2,660
BASIC METAL &
FABRICATED METAL -
OTHERS (UNCLASSIFIED) 8
AL 3878
. DEDP, 2000
3.17

ol
533
23
237
582
446
20
5l
1,028

3913 1,

3

35
591

148
112

BECTRCTY

3,086

unit : ktoe

SUB  RENEWABLE
TOTAL  BENERGY oA
1,387 3808 51%
1,113 - 1113
97 9 106
795 - 1%
1972 98 2070
4063 1712 423
595 - 5%
84 854
1,206 - 1206
12,049 4086 16,137
. 2542

(PETROLEUM CONSUMPTION BY ECONOMIC SECTORS 1999)

ECONOMICSECTORS  LPG  KEROSENE

1 AGRICULTURE
2 MNING
3 MANUFACTURING
31 FOODAND
BEVERAGES
32 TEXTILES
33W00D AD
FURNITURE
34 PAPR
35 CHEMICAL
36 NONNETALLIC
37 BASIC METAL
38 FABRICATED
NETAL
39 OTHERS (N -
CLASSIFIED)
4, ELECTRCITY
5. CONSTRUCTION
6. RESIDENTIAL AND
COVVERCIAL
7, TRANSPORTATION
TOTAL

. DEDP, 2000

2,838
922830

11402
18,949

1366
339719
512,500
54,845
49,310

110
105,369

2212518
171,8%
3,310,140

862
2
31,251

428
985

2
339
2,506
2,648
651
58371
17821
2
19,69

51,848

PREMIUM  REGULAR
GAOLINE  GASOLINE

30T 6589

21 14

REA 1270

1908 630

3040 %6

150 2

03 184

11 513

1909 126

168 :

1568 4

1967 10518

184 7

IBTITT 2260588

1616 2339264

HGH
SPEED
DIESEL

2,376,995
63,959
579,385

166,083
15,952

12,684
19,251
91.953
69,689
25218

19,974

158,575
142,058
183430

1,107
11,820,645
15,167,539

unit : thousand liter

LOW
SPEED H(f_'
DIESEL
- 46650

119 12689
27,841 3,206,651

30% 592,842
1000 534192

- 11600

- 209,9%
2371 408832
1,616 367,555
4073 172,192

3748 82129
11,847 826,713
-3,192,132

- 8294
2445 15542

104410 803322
135,4157.960,540

120



3.18 . 254 (EXISTING NATIONAL GRID POWER
PLANTS IN 1999)

NUMBER AND UNIT

IDIPPEOSVC:?{MPIIE.iNTS CAPACITY TOTAL('\iVAvg’ACITY TYPES OF FUEL GEN(I(E}%;ION
(No. * MW)
THERMAL (STEAM)
SOUTH BANGKOK ~ 2+200, 3*310 1,330.0 FUEL OIL & NG. 7.155.3
NORTH BANGKOK ~ 2+75, 1%87.5 2375 FUELOIL 1.220.0
MAE MOH 3475, 4*150, 6*300 2,625.0 LIGNITE & DIESEL 15,618.1
SURAT THANI 1+25 25.0 FUELOIL 169.2
BANG PA KONG 2550, 24600 2,300.0 NG. & FUELOIL 12,974.0
RATCHABURI 14735 735.0 NG. 9.6
KEGCO (IPP) 2475 1500  NG.,FUEL OIL & DIESEL 1,104.1
TOTAL 74025 38,250.3
GAS TURBINE
SAI NOI 24122 244.0 DIESEL 33.7
NONGCHOK 44122 488.0 DIESEL 51.2
LAN KRABU 2+16, 4+20, 4#14 168.0 NG. & DIESEL 1,052.3
RATCHABURI 1420 20.0 NG. 104
TOTAL 920.0 1,147.6
COMBINED CYCLE
NAM PHONG 2+355 710.0 NG. & DIESEL 42221
BANG PAKONG 2+380.3, 2*307 1,374.6 NG. & DIESEL 8,113.8
SOUTH BANGKOK 14335, 1623 958.0 NG. & DIESEL 4,977.2
WANG NOI 2+651,1%729 2,031.0 NG. & DIESEL 85145
RATCHABURI 2+230 460.0 NG. & DIESEL 32.0
KEGCO (IPP) 1%678 678.0 NG. & DIESEL 4,978.3
REGCO (IPP) 44308 1,232.0 NG. & DIESEL 8,652.2
TOTAL 744356 39,490.1
DIESEL
MAE HONG SON 61 6.0 DIESEL 34
PEA 45.0 DIESEL 40.2
TOTAL 51.0 43.6
COGENERATION
SPp 14818  COAL, LIGNITE, FUE OIL, 7599.2
DIESEL, RENEWABLE & OTHERS
14818 7,599.2
OTHERS 11 21
TOTAL 11 21

DEDP, 2000



3223

7 FIREVv.6.23
Air CHIEF v. 4.0

3.19

Type of Energy and
Fuel

1. Crude Oil

2. Natural Gas

3. Petroleum Products
31 LPG

3.2 Gasoline

3.3 Kerosene

34 Diesel

3.5 Fuel Oil

4. Coal

5. Coke

6. Antracite

7. Lignite (@ 35%

moisture)

8. Fuel Wood

?

FIRE v. 6.23

3.19

NO, Emission Factor VIOC Emission Factor CO Emission Factor

b/105  10/1,000

Scf

550

14
205
18
438
5

14

171

15

14

Gallon

05

003
a7

028

Air CHIEF v. 4.0
tip:./iww.ePa.g Ovitt fchief/software/fire/

CO02Emission Factor

Ton Scf  Gallon Ton Scf
1
1.20E
850.5 +05
1.9
7900
)
221
5
0.07 0.6
0.07 0.6
0.07 0.6
3.07
0.07 5
133,
14 1

[b/ 1b' 0s 151.000 b/ Ib/10e 1b/1,000 I/ Ib/206 1b/1,000
Gallon  Ton Scf

Gallon
2.26E+04

1.34E+04
1.95E+04
1.95E+04
2.26E+04
2.20E+04

Lb/
Ton

5.20E
+03
5.20E
+03
5.68E
+03
4.72E
+03
2.00E
+03

PM)0Emission Factor
[b/206 1b/1,000 Ib/

Scf

85

United States Environmental Protection Agency (US EPA), 1995, 2000

3224

SPECIATE 31

http://www.epa.gov/tin/chief/software/speciate/
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Gallon

04
126
12.6
6.80
154

Ton

0.5

217

100

28.7

6.42

109


http://www.epa.gov/ttn/chief/software/speciate/
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3.2.3

3.23.1

( - http:/lwww.dola.go.th)

- hitp:/lwww.nioi.ao.th)

.. 2536 2543


http://www.dola.go.th
http://www.nioi.ao.th

3232 (GPP)

(GPP) )

. 2541 3.20



3.20 GPP

Year
SectariRovirce

(griaJue

Crops

Livestock

Fisheries

Forestry

Agnootural services

Simpteag i processing procucts
Mmgataguanyhg
Manufectring
Conslnxfcn
Bedridyand watersupply
Transportefonand caim ricafon
vMrtesateand retef tracte
Banking, insuranceand realestate
OAnashipofdA/elrigs
Ftiic admnisirafon and ctefenee
Services
GPP.
FtercapiteGFP.fBahl)
Fpulation (1,000persors)

1998 (Millions Baht)

GPP

GDP

Bangkok SamutFtetan Ftaumis: Sam:Satan Natanfem NenThstui Thafand Bangkok SamiPtakam Ftaimtani SanutSatan  Natan Fetom  NonThabui

10152
152
13

2E

C

2
8146

C
S2955F
76151
9176
27131
3 1F
117800
A4
4474
k1,378
1,700436
231,383
1349

, 2542

22F
. 62

pl
13247

137e

10081F
3301
879F
1617
1331C
1075
2514
1847
10775
185006
2,497
%R

Cy-a
264c

193
150
6920
11552
A119
A7

15%6
621
4%
622
C
F
9,057
¥
58586
163
4007
2339
40%
217
108C
3481
w2
222136
il

QzﬁC
A1TE
1%
25
C

1«
e
1E
31256
1189

23
2635
680F
3901
152
2259
6917
05,705
945
85

2285
1401
15
&=

C

3
e

¢
23655
7631
2937
6037
1048
7.8a
511
189
13715
83918
110603
759

62)18E
35325
43487
13753C
5257
1397
66681
8386c
1A%
1762E
11313
3046F
106797
2645
12383
183312
L5
463595
15149
61201

' 64%
(90
032%
020%
00C%
017)
1222%
Q0P
3910%
4322%
2U51%:
6301%
41.70%
4453%
2855%
297
4.33%
3666%
30546%
1201%

3%
018%
005%
963%
Q%
013%
11.06%
0.00%
1.74%
18M
141%
211%
188%
405%
208%
093%
168%
399%
24620%
16%

.. 2541
1998 (Percent)
056% 251% L13% 03%%
0.75% 018% 118% U2%
052% 0.11% 397% 035%
010% 452% QL% 0.11%
000% 000% 000% 0.00%
058% 006% Q% 026%
055% 1358% 10M6 0.66%
017% 015% 016% oo
611% 43% 21% A%
083% 043% 068% 4.33%
390% 331% 19% 2%
0.76% 065%: 0.74% 16M6
092% 058% 093% 148%
124% Q91% 148% 295%
160% 000% 126% 208%.
083% 048% 120% 101%
108% 054% 108% 214%
249% 202% 142% 181%
27881% 291.05% 10501%  14601%
08%% 06%% 1% 124%

BVR  Thailand

91C%
315%
532%
147
Q%%
19%

04%
61.70%
51.36%
4378%
6895%
534%0
5516%
H4M%
3341%
5085%
4841%

1780%

— = e S S S b b S b S s

1.

1

0%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
%
%
00%

ie.0c%

1.

1
1

1

%
00%
00%
0%



126

3.2.3.3
2542
321 (
321 2542
MODERN ENERGY RENEWABLE ENERGY
AREA B FUEL CHAR-PADDY
LPG KEROSENE ELECTRICITY SUBTOTAL SUBTOTALTOTAL
WO0OD COAL HUSK
GREATER BANGKOK "183 0 581 764 2 9 0 n 718
MUNICIPAL AREA 203 1 316 520 43 53 0 96 616
RURAL AREA 497 7 657 1,161 2,499 2156 43 4,698 5,859
TOTAL 883 8 1,554 2,445 2544 2218 43 4,805 7,250

Note: 1/ Including Bangkok, Nonthaburi, Pathum Thani, and Samut Prakamn
' , 2543

' 3.22



~N OHUl B W NI Ol S W N

~N OO ol B WP

39,996
19,704
21,544
19,098
5,355
105,697

8,585
4.4R7
945
258
2,278
5,804
1,950
24,307

1,565
319
881

2,476

1,180
407

2,582

9,410

18,565
640

19,205

38,352
18,634
20,272
18,879
6,096
102,233

8,523
4,442
909
278
2,296
5,488
1,865
23,801

1,513
318
977

2,555

1,156
338

2,637

9,494

19,379
802

20,181

39,832
19,450
20,840
19,021
6,608
105,751

9,702
5,053
1,075

264
2,522
5,853
2111

26,580

1,531
333
1,088
2,714
1,353
389
2,985
10,393

16,918
1,151

18,069

, 2544

37,196
19,326
19,939
17,519
7,265
101,245

8,138
4,173
1,013
232
2,296
4,953
1,763
22,568

1,509
321
1,054
2,399
1,664
364
3,015
10,326

17,421
823

18,244

40,972
20,171
20,907
19,004
7,001
108,055

9,817
5,035
1,029
528
2,823
5J95
2,278
21,305

1,661
352
1,058
2,654
1,692
428
3,012
10,857

25,985
1113

27,098

2543,

40,172
18,930
20,868
18,868
7,189
106,627

10,281
4,903
1,057
1,052
2,674
5875
2,589

28M31

1,645
347
1,102
2,762
713
399
3,387
11,355

217,019
1,015

28,034

44,086
21,347
22,411
20,407
8,327
116,578

9,997
4,586
1,018
713
2,754
5519
3,472
28,059

1,901
406
1,468
3,392
2,034
424
4,071
13,696

23,142
633

23,775

48,799
23,961
23,960
21,408
9,372
127,500

10,476
4675
987
702
2,345
5,805
2,599
27,589

2,104
421
1,569
4,252
2,095
453
4,107
15,001

26,347
1,290

21,637

43,031
21,833
22,536
19,721
9,526
116,647

10,134
4,700
929
508
2,313
5592
2,060
26,236

2,131,
478
1,577
4,676
2,392
423
4,482
16,159

25,402
1,340

26,742

42,449
22,133
22,495
19,885
9,377
116,339

10,062
4,619
1,010

522
2,400
5,761
2,050

26,424

2,252
554
1,961
4,580
3,300
562
4,925
18,134

24,425
1,592

26,017

42,738
22,008
23,184
20,226
10,608
118,764

10,404
4,942
1,155

561
2,316
5933
1,929

21,240

2,182
514
2,129
4,506
3,105
710
4,308
17,454

24,131
1,090

25,221

43,134
23,563
23,758
20,931
10,856
122,242

9,179
4,333
971
437
2,209
5,573
1,701
24,403

2,369
532
2,393
4,958
3,510
897
5,147
19,806

24,017
201

24,278

501,357
251,060
262,714
234,967
97,580
1,347,678

115,298
55,948
12,098

6,055
29,226
67,951
26,367

312,943

22,363
4,895
17,257
41,924
25,194
5,794
44,658
162,085

212,811
11,690

284,501
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?
nto://www.customs.go.th
( )
()
(2) (3) (4)
TSIC
045 (Paints)
1) 2)
3)
(Department of Industrial Works [ ], 2000) . 2542
http:/Awww.diw.go.th

(Office of Industrial Economics [OIE], 2000)
http:/fwww.oie.go.th


http://www.customs.go.th
http://www.diw.go.th
http://www.oie.go.th

3.2.3.5
FIRE v. 6.23 Air CHIEF v. 4
FIRE v. 6.23 tip :/hwwwie Paig ov/ttn/c hief/s oftware/fire/
Air CHIEF v. 4.0
3.23
3.24 3.25
3.23 (EMISSION FACTORS FOR
LPG COMBUSTION)
Butane Emission Factor Propane Emission Factor
Pollutant (kg/1000 liters) (kg/1000 liters)
Industrial Boilers Commercial Boilers Industrial Boilers Commercial Boilers
Filterable particulate matter 0.07 0.06 0.07 0.05
Sulfur oxides 0.011S 0.011S 0.012S 0.012S
Nitrogen oxides 2.5 18 2.3 17
Carbon dioxide 1,760 1,760 1,500 1,500
Carbon monoxide 0.4 0.3 04 0.2
Total organic compounds 0.07 0.07 0.06 0.06

. United States Environmental Protection Agency (US EPA), 1995

3.24 ? (EMISSION
FACTORS FOR GENERAL SURFACE COATING APPLICATIONS)

VOC Emissions

oating Type kg/Mg Ib/ton

560 1,120

Waterborne coating 28-224 56-448
Varnish and shellac 500 1,000
Lacquer 710 1,540
Enamel 420 840
Primer (zinc chromate) 660 1,320
99-356 198-711

: US EPA, 199

129



3.25

SOLIDS CONTENTS OF COATINGS)

Type Of Coating

Enamel, air dry
Enamel, baking
Acrylic enamel
Alkyd enamel
Primer surfacer
Primer, epoxy
Varnish, baking
Lacquer, spraying
Vinyl, roller coat
Polyurethane
Stain

Sealer

Magnet wire enamel
Paper coating
Fabric coating

US EPA, 1995

3236

kg/L

' SPECIATE 3.1

091
1.09
1.07
0.96
113
1.26
0.79
0.95
0.92

11
0.88
0.84
0.94
0.92
0.92

(TYPICAL  DENSITIES AND

Density

Lb/gal

1.6
91
8.9
8
9.4
10.5
6.6
19
1.7
9.2
13
7
78
1.7
1.7

Solids
(Volume %)

http://www.epa.aov/ttn/chief/software/speciate/
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39.6
42.8
303
47.2
49.0
57.2
353
26.1
12.0
317
21.6
117
25.0
22.0
22.0


http://www.epa.aov/ttn/chief/software/speciate/
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3.3

331
4
(
? )
33.11
( 32.L1)
Ui - NRf,, +RN (3.)
N Use) i

NR. n(New Registered)” i
RN, 1(Renewal) i
i

1

+1



)

RK, = +1,

RV:n(Retired Vehicle)
RN. ntl (Renewal)
1( Use)

y =dxelx

y=ax+c

e 2.11828

132

3.2)
i
i 11
i
33)
(34)
(
R2 1
(
MEix )
(3.9)

<1



3312 ?
30-80
2542
40
38 - 317
2
y =axxb

15
18-40
70-130
( 3.13)
19.14
20
(3.6)

133



VKT

3.26

Vehicle Type
Motorcycle
Small Gasoline
cc< 141

Small Gasoline
cc 1.4-2.0 1

Small Gasoline
cc>201

Small Diesel
Vehicle

Heavy Bus

Area

Bangkok
BKK
Vicinity
Bangkok
BKK
Vicinity
Bangkok
BKK
Vicinity
Bangkok
BKK
Vicinity
Bangkok
BKK
Vicinity
Bangkok
BKK
Vicinity

134

vKTX Tyx-y %l (37)

(Vehicle Kilometer Traveled),

Average Accumulative VKT
Speed, \KT, Ft kmivear FT Note
kmhr — km J

20 27,363x0709  0.87624,702x 08 0.972x 1S the used
year

40 - - - -

20 21,729x0%8  0.90821,672x 0GB  0.981 Xis the used
year

40 - - - -

20 24281x08i3  0.85023,803x @18 0.978x is the used
year

40 - - -

20 29,186x0m16  0.828 28,095X 0.975 Xis the used
year

40 - - - -

20 22212x08%  0.94422,031x oosas  0.980 Xis the used
year

40 - - .

20 - - 9.988X- 19,707 0.836x is the calendar
year

40



Accumulative Vehicle Kilometer Travelled for
Gasoline Vehicle Cylinder Capacity <1.4 Liter

150,000 —

125,000 T 21729509

100,000 - $

e 75,000 R =0.9075
o
¥ 50,000 A
25,000 +
0 : i ‘ i : ; . {
1 2 3 4 5
Used Year J
3.8 <14
Vehicle Kilometer Travelled for Gasoline
Vehicle Cylinder Capacity <1.4 Liter
30,000 —
27,500 4 y=21672x o
& 25,000 - 5
2 500 4 R =0.9813
2 ~— <7 4 ™
Z 20,000 - o
17,500 -
15,000 T T T ]
1 2 3 4 5

39 <14



Kilometer

Accumulative Vehicle Kilometer Travelled for
Gasoline Vehicle Cylinder Capacity 1.4 - 2.0 Liter

150,000

125,000

100,000
75,000
50,000
25,000

1

y= 242810

R® = 0.8495

Used Year

Kilometer

3.10

1.4-2.0

Vehicle Kilometer Travelled for Gasoline
Vehicle Cylinder Capacity 1.4 - 2.0 Liter

30,000
27,500
25,000
22,500
20,000
17,500
15,000

311

-0.218

y = 23803x

R =0.9782

Used Year

14-2.0



Kilometer

Accumulative Vehicle Kilometer Travelled for
Gasoline Vehicle Cylinder Capacity > 2.0 Liter

150,000 -~
125000 4 Y= 29186x

07616

100,000

R =08275
75,000 i

50,000
25,000

Used Year

3.12 >2.0

Vehicle Kilometer Travelled for Gasoline
Vehicle Cylinder Capacity > 2.0 Liter

30.000 -
27.500 ~
25,000
22,500
20,000
17.500
15.000 . } : }

g 28096X-0.3889

R =0.9749

——

1 2 3 4 5
Used Year

137



138

Accumulative Vehicle Kilometer Travelled for Van

& Pickup
150,000
126000 - y = 22212x> %™ .
& 100000 5
@ e
g 75000 - R®=0.9437
= *
Z 50,000
25,000
0 : t /. i : f : 2
1 2 3 4 5
Used Year
J
314 ( )
" ™
Vehicle Kilometer Travelled for Van & Pickup
30,000
27,500 y=22031x£'0949
& 25000 -
g R’ =0.9803
£ 22500 —
2 \\_
< 20000 - v . :
17,500 -
15,000 : ; : ; . ; s ;
1 2 3 4 5
Used Year

3.15 ( )



Kilometer

Average Cumulative Kilometer Travelled for Motorcycle

200,000
175,000
150,000 -
125,000
100,000
75,000
50,000
25,000

07209 .
y=27363x . -

R =0.8761

L

|

0 T T I T T T T T T T )

Used Year

3.16

Motorcycle Calculated Kilometer Travelled

30,000 ~
27,500 » -0.3837
GE Gl y =24702x

22,500 2

6015 R =0972
17,500 - B

15,000 - ¢

12,500 -
10,000 - b

7,500 T T T T T T T T T

3.17



140

3.14
318 319

3.21

3.28

3.9
36
? 2 4 0536 2544 ( )
2 4 320
2542 2 80 (



Average BMIA Bus Kilometer Traveled Per Cay, 1994 - 1998

500.00
8 40000 {y=9.988x - 19707270
E wemd  R-ggm i
i 200,00 : . i
;g 100.00

0.00 T T T 1
1994 1995 1996 1997 19%
Year
3.18

Average BMTA Bus Kilometer Traveled Trend, 1990 - 2015

50000 ~

_§ 40000 - Y =9.988x - 19707.270
£ 30000 1 R =0836
% 20000
&
§ 10000
0.00 T T T T T T T T T T T T

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
Year

3.19



3.21

10

10

2539 (1996) 2540 (1997) 2541 (1998) 2542 (1999)

122,881
24,647

14,153

6,372
4122
98,234
29,698

68,536

.. 2539 - 2542

135863 124,18
%391 24975
14382 14,47

6971 7019
4038 3809

10472 99,207

31254 29,748

3738453
11875 102356
3699 3,386
1908 2,034
999 893
2612 2,966
6363 5581
79218 69,459
9480 10582
0072 24,180
9382 7906
4838 4749
253 2,084
6775 6926
16138 13032

, 2543

142

Type
Total

Buses
Fixed route bus
Non-fixed route bus
Private bus

Non-fixed route truck

10 wheeled
6 wheeled

4 wheeled
Truck tractor
Trailer
Semi-trailer
Others

Private truck

10 wheeled
6 wheeled
4 wheeled
Truck tractor
Trailer
Semi-trailer
Others



3.28

10

10

.. 2540 - 2541
2540 (1997)
100.00%
56,64%
27 45%
15.90%

100.00%
11.96%
38.00%
11.84%

6.10%
320%
8.55%
20.36%

100.00%
11.97%
37.96%
11.84%

6.11%
3.20%
8.55%
20.31%

2541 (1998)
100.00%
56,64%
28.10%
15.25%

100.00%
15.23%
34.81%
11.38%

6.84%
3.00%
9.97%
18.76%

100.00%
15.23%
34.81%
11.38%

6.84%

3.00%

9.97%

18.76%
, 2543

143

Average
100.00%
56.64%
21.78%
15.58%

100.00%
13.60%
36.40%
11.61%

6.47%
310%
9.26%
19.56%

100.00%
13.60%
36.39%
11.61%

6.47%
310%
9.26%
19.57%



3.29

Year

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

Average

.. 2533 - 2542
ot Passenger Car
<1,400 1,400 - 2,000 > 2,000

Unit  Percent ~ Unit  Percent  Unit  Fraction Unit  Percent
73,766 100% 28,142  38.15% 39,660  53.76% 5964  8.09%
76,938 100% 33,149  43.09% 36,627  4761% 7,162  9.31%
104596  100% 59,110  56.51% 39269  3754% 6217  5.94%
144,449 100% 65,698  4548% 67,627  46.82% 11124 7.70%
109,830  100% 56,435 51.38% 35354  32.19% 18,041  16.43%
127,640  100% 54,009  42.31% 55866  43.77% 17,765  13.92%
138579 100% 57,069  41.18% 65635  47.36% 15875  11.46%
112,041 100% 62,355  55.65% 41568  37.10% 8,118  7.25%
32,008  100% 13,093  4091% 13,009  40.64% 5906  18.45%
72,716 100% 25217  34.68% 33436  45.98% 14063  19.34%
100% 44.93% 43.28% $ 11.79%

Thailand Automotive Institute, 2001

Percen

Percentage of Motorcycle 2-Stroke and 4-Stroke Sale in
Thailand 1993-2001

100% z
y =-0.0097x" + 38.728x - 38582

- —
-~ -

80% ~~ R°=09752

0% o
60% -+

50%

- w— Expon. (4 Stroke)
40% 4
.

— — Poly. (2 Stroke)

30% e ~
20% y = 2.0512E-231°FF
10% ¥ 2
R® = 9.5053E-01

0% T ] Ll T T T T 1

1983 1994 1996

/

1998 1987

Year

1998 1999 2000 2001

3.20 2 4
.. 2536-2544

144



33.13

38
[CxHy]+(x +")02=xCOL+" H2  (38)

Coty ( )
02
€02
hd)

3.9

[C]" (39)

[C]
[CxH]
21
3.0

(0 x|V 2=[0 2 (3.10)

| [C02
32



| [FUEL]
[C0Z, [CO], [HC],  [PM]

rt 12

m~)+E [ ]}

311

(3.11)

146



E hot

3.3.1.3.1

3.3.1.3.1.1

E hot = ¢ «x

[M=1TxI

331312

Polynomial Function

147

(3.12)

(3.13)

(31



148

asijk =A6,,k.V6+ A5jjk.V5 + Adjjk.V4+ A31Jk.V3+ A2iJk.V2+A1m. V + AOjjk (3.14)

v
AOIK ... AGilk

331313

= o X <T>(y, V)
£1
£u
y)

0(y,v)

(3.15)

”

=K+ny +py2+qy3+rv+Sv2+tv3+u v

(3.6)



3.3.1.3.1.4

1
)
3.3.1.3.1.5
MCEF = MC( / ' ) X EF(P1' ) (3.17)

MCEF
MC
EF ?

SRSHIF3E16

3.3.1.3.1.7



Excess _emission -

Excess emission

Vv

3.30

Province  Population Household

1; BMA 5,662,499
2) Samut

Prakam 774,276
431; Nonthaburi 839,029

Pathum

Thani 633,994
5) Nakom

Pathom 977,388
6) Samut

Sakom 421,738

Vehicle Trip/
Number Pop.
1,876,577 4,162,846 1.54 8,720,248  2.09

403,847 0.75 580,707  1.44
125,166 145 1216592 9.72

42,250 1.34 849,552 20.11
110,862 1.35 1,319,474 11.9
107,182 0.88 371,129  3.46

x [f{V) + <7(7")]x h{d)

.. 19%

Trip Trip/

BMR
OVERALL 9,308,924 3,245,363 4,952,153 1.39 12,939,404 261

, 2538

Vehicle House

?
(319)
20°% 20
[f(V5]
h(d>]
3.30
b T el

€
0
598 11,221,930 2.7

6.05 1308911 3.24
588 2,111,126 16.87

515 1,424,634 33.12
434 1,558,399 14.06
6.15 969,830 9.0
5.60 18,174,033  3.67



33133

.
(
)
(
)
331331
331332
breathing losses)
331333
|osses)
331334

(Filling losses)

(Diurnal

(Hot soak

(Running losses)



Eevavocj
1

ed

fl

g sho*

e swarm

EeByocj = 365 Xal x(ed+sc+sf)+R
¢ =(1-q) X(pxeshot +wxesn3m)
5f =qefX (3.21)
R — 1 X(perhot + /

vocC

(RVP)

(RVP)

(RVP)

(3.19)

(3.20)

(32)
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efi
e r,hot
(RVP)
e rwarm
(RVP)
m 1
j
2 1
125 . ) ? 4 RL00DLAY. ) 5.7 17.3
2 (125 . )
4 (1,000 . ) 7.5 26.1
2
200
50 10

VOC ,

331



3.31 VOC , ,

Emission factor (units) Uncontrolled vehicle Small carbon canister controlled vehicle
Diurnal (g/day) 9.1 *EXP(0.0158 * (RVP-61.2) +0.0574 *( nfl- 22.5) + 0.0614 *( - 11.7)) 0.2 *uncontrolled
Warm soak (g/procedure) EXP(-1.644 +0,01993 *RVP + 0.07521 * ) 0.2 *EXP(-2.41 +0.02302 *RVP + 0.09408 * )
Hot soak (g/procedure) 3.0042 *EXP(0.02 *RVP) 0.3 *EXP(-2.41 +0.02302 *RVP + 0.09408 * )
Warm and hot soak for fuel
injected vehicles (g/procedure) o one
Warm running losses (g/km) 0.1 *EXP(-5.967 + 0.04259 *RVP + 0.1773 * ) 0.1 *uncontrolled
Hot running losses (g/km) 0.136 *EXP(-5.967 + 0.04259 *RVP + 0.1773 * ) 0.1 *uncontrolled
RVP
(Subaru Justy) .. 1990

(Fuel Injection) 50 .. 1980
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( )
(
33) 1
( ) )TV,
83/351/EEC 91/441/EEC (EURO |
2542
Uncontrolled 91/441/EEC (EURO ) 94/12/EEC (EURO Il
2542

ECE R49 & 88/77/EEC 91/542/EEC stage

| (EURO I 2542

ECE R40.1 7 COM (93) 449



3.32

Engine/

Category el
ue

Passenger Petrol
car

Passenger Diesel
car

Passenger  LPG
car

Heavy duty Diesel
vehicles

2-wheeled  Petrol
vehicles

1085
1120
1280
1365
1440
1870
1140
1285
1370
1435
1875
1085
1120
1280
1365
1440
1870
1180
1290
1295
1105
1185
1360
1650

1

G T & R S S I LS I e = > HE S s I N JC R A N S B S .- I 0 B S e > IS L R o ) ]

Thai Standard
TIS Level Promulgated Enforced

1992
1992
1995
1996
1997
1999
1993
199
1996
1997
1999
1992
1992
1995
1996
1997
1999
1993
1995
1995
1992
1993
1996
1999

1993
1995
1997
1999
2000
2002
1995
1996
1997
1999
1999
1993
1995
1997
1999
2000
2002

1998
2000
1993
1995
1997
1999

156

Model year ELI Control level

1985-1992 83/351/EEC
1985-1992 83/351/EEC
1985-1992 83/351/EEC
1991-1996 91/441/EEC (EURO 1)
1996-today 94/12/EEC (EURO II)
1996-today 98/69/EC (EURO IlI)
until 1986  Uncontrolled

until 1986 Uncontrolled
1986-1996 88/436 & 91/441/EEC (EURO I)
1996-today 94/12/EEC (EURO II)
1996-today 94/12/EEC (EURO 1I)
until 1986  Conventional

until 1986  Conventional

until 1986  Conventional
1986-1996 91/441/EEC (EURO )
1996-today 94/12/EEC (EURO 1I)
1996-today 98/69/EC (EURO 1lI)
until 1993 ECE R49 & 88/77/EEC
1993-1997 91/542/EEC stage |
1997-today 91/542/EEC stage |
until 1996 ECE R40.01

until 1996 ECE R40.01

until 1996 ECE R 40.01

after 1997 COM (93) 449



3.9

2558

G

3.21

157

33.14

310
322
333 334
( %)
335 336 7 ?
76 337
323
B2 -
323 324
34 4 i (3.23)
| j(
0.99 0.76



3.33
ECONOMIC SECTORS)
ECONOMICSECTORS 1990 1991 19%2
L AGRICULTURE 2005 2942 2954
2 MINING 58 553 20
3 MANUFACTURING 10,183 18106 13968
31 FOODAND
BEVERAGES 1598 109 1138
32 TEXTILES 183 T 8
3.3WXOAND
FURNITURE
34PAPER 423 N0 41
35CHEMICAL 85 713 3%
36 NON-METALLIC 2696 %01 896
3.7BASICMETAL 145 282 209
38 FABRICATED
METAL 2293 162 3124
39 OTHERS
(UNCLASSIFIED) 2003 14212 1,6%
4, ELECTROTY
5. CONSTRUCTION 37 642 643
6. FTESIDENTIALAND
COMMERCIAL
7. TRANSPORTATION
TOTAL

DEDP, 2000

1993
3,002

46260

1,325

84

1184
2991
10221

246
5469

18,740

525

1994
3038
8
38,018

8,757
183

661
1548
3,621

12489

265

6,323

2252

6952

199
2051
39
63,670

16,161

170

2364
7,643
23,164
302
10,938

2928

2131

199
2990

117,844

30,772

120

3,997
13899
46,407

2%
16,786

5,967

6,410

.. 1990 - 1999 (PREMIUM GASOLINE CONSUMPTION BY

unit ; thousand liter

1997 1998 1999
2964 2963 3107
8 - 24
35,006 62866 33634
5800 1909 1908
I 75 3040
450
1324 706 793
271 152 411
155 L7 1909
27 162 168
6370 3360 1568
10897 53366 19677
117 1 184

1,735,837 1,868,624 2236,564 2705437 3,370,466 4,017,691 4,714,743 5,344,138 4,903,159 4,641,177
1,749,770 1,890,867 2224,149 2755224 3,418,612 4,087,068 4,841,987 5,382293 4,969,159 4,684,123

158



3.34
.. 1990 - 1999 (REGULAR GASOLINE CONSUMPTION
BY ECONOMIC SECTORYS)

unit :thousand liter
ECONOMIC SECTORS 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

LAGRICULTURE 62389 61380 6187 62761 63013 62126 63712 63319 63820 65893
2 MINING 467 21 - - 120 3 - - - 14
3 MANUFACTURING 138% 10038 7734 303% 1440 17179 21182 5142 7145 12142
31 FOODAND
BEVEFAGES 7962 5889 5842 11218 2776 3230 4195 1057 871 680
32 TEXTILES 763 90 5% 2501 1452 1793 2250 431 258 2%
3.3VAOODAND
FURNITURE 1175 14 28 4291 4104 3027 3868 72 407 3
34PAPER 857 8 16 2461 140 1788 2219 415 258 184
35 CHEMICAL 164 280 19 5301 3134 3736 4806 907 682 513
3.6 NON-METALUC 508 3\ M8 3B me 303 23 68 84 126
3.7 BASICMETAL m 3 2% 189 234 1% 166 13 19
38 FABRICATED
METAL 20 169 M 149 149 % 134 24 2 4
3.90THERS
(UNCLASSIFIED) 537 2866 515 12970 805 3101 333 1445 4544 10518
4 ELECTRICITY
5 CONSTRUCTION 03 613 313 477 2087 6989 29766 143 49 21
6.RESIDENTIALAND
COMMERCIAL
7. TRANSPORTATION 1859414 1934542 2046,416 2061270 2074,161 2119,882 1,961,410 1,904,404 2128,158 2260,588
TOTAL 1,936,429 2006,803 2116,320 2163,904 2172561 2206215 2076,070 1,973,008 199,172 2339264

DEDP, 2000

159



3.35
.. 1990 - 1999 (HIGH SPEED DIESEL CONSUMPTION BY
ECONOMIC SECTORS)

unit : thousand liter
ECONOMIC SECTORS 1990 1991 1092 1993 1994 1995 1996 1997 1998 1999
1/AGRICULTURE 1005354 2041162 2121319 1796033 L7414 1742373 1956415 1987559 2004543 2376955
2 MINING 195 L0586 B3 36942 34285 26986 36437 36708 23782 63959
aMANUFACTURING 251652 267080 303337 512005 453447 443178 753260 582721 649728 579,35
31 FOODAND

BEVBTAGES 131242 117225 119426 168963 166342 161965 232964 189136 181525 166063
32 TEXTILES 3993 3041 5643 8823 8182 750 8684 7810 1006 1592
33WOODAND
FURNITURE 4384 2873 534 16164 2983% 12794 1934 1132 10555 12684
34PAPER 6695 6448 790 14950 16162 19762 25673 18180 160% 19257
35CHEMICAL 12947 13418 22653 37638 40981 36035 56262 1442% 36309 91,953
36 NCNHVETATDC 4009 3768 50488 70909 7166 58881 72397 68195 37830 69,689
37 BASICVETAL 14813 1757 15587 2448 21184 010 41002 B0 273%6 25218
38 FABRICATED
METAL 9878 9876 11267 16097 23385 28229 30936 31990 19366 19974
390THERS
UNCLASSIFIED) 21611 66774 64839 152233 6L660 85762 255928 76679 31095/ 156575
4 ELECTRIGTY 166726 64625 TAB0T 291688 478475 T6Q61l 1325622 736283 313270 142008

5.CONSTRUCTION 10801 192734 224492 16Q%45 309778 257,768 234625 309,814 236947 183430
6.RESDENTIALAND

OCMAROAL 150 248 3902 5343 5049 2043 1408 1107
7. TRANSPORTATION 096799 7219266 7,456966 9,016773 1Q062864 12172964 13327,066 13756502 11.86Q674 11,820645
TOTAL 9,693527 9,826453 10216464 11,816834 13083865 15411,123 17,646474 17,405630 15182352 15167,539

DEDP, 2000

160
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3.36
.. 1990 - 1999 (LOW SPEED DIESEL CONSUMPTION BY
ECONOMIC SECTORYS)

unit : thousand liter

ECONCMCSECTORS 1990 1991  19%2 1993 199  19%  199% 1997 1998 1999
1LAGRCULTURE -
2 MINING 34 264 264 216 152 403 553 575 8 119
3IMANUFACTURING 27455 3786l 35749 72733 BL742 20692 21614 23294 21478 21841

31FOOD/AND

BBARAGES e 1A 85 160 190 638 62l 524 70 309

32 TEXTILES 193 2383 4883 966 6673 12714 136 LIl %0 1,090
33WOODAND

FURNITURE
34PAPER - 19 33 - - 25 - - - -
35CHEMICAL 178 2138 2924 35% 3745 370 4407 43 2188 2431

36NONPMETALLIC 4034 47% 3806 8113 9816 17 190 1223 53 1616
37BASICVETAL 14116 21296 15657 42579 52367 7711 10069 8501 5%l 401
38FABRICATED
METAL 1  1m 188 1218 858 885 532 324 718 3148
390THERS
(UNCLASSIFIED) 2223 3114 5463 6062 6353 434 2660 6623 11588 11847
4 ELECTRIGTY
5 CONSTRUCTION
6 RESDENTTALAND
OCMVEROAL 84 1501 672 957 92  19%3 516 4635 4180 2445
7.TRANSPORTATION 88120 96864 122244 125625 136893 171888 138316 118881 92110 104410
TOTAL 116733 139490 156929 199501 219707 19446 161050 147385 117776 135415

DEDP, 2000
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3.37
.. 1990 - 1999 (LPG CONSUMPTION BY ECONOMIC SECTORS)
unit : thousand liter
Yex 1990 1991 192 1993 1994 1995 1996 1997 1998 1999
1 Agriculture 453 409 4040 375l 4105 3856 3378 2831 471 2838
2Mning 30

3 Manufacturing 190,964 222061 294573 332728 407,660 443545 735849 786939 960,018 922830

31 Foodand
26679 27848 36410 49907 48767 29592 40417 32856 24743 71402

Barrages
32Te>Ues 16649 18560 22158 24997 25709 25895 26543 21,336 20958 18949
3.3 foodand

] 970 1,132 717 210 668 722 1,366
Fumitue
3 AFfoper 23 9% 128 8 2473 - 4056 5379 3206 2487 33979

3.5Chemical 4506 8540 1474 20419 25916 30028 261430 289,617 488302 5125
36NorMelafc 58,067 72228 103622 108905 132874 155490 117885 155282 105887 54,845
37BasicMetl 16381 21,164 32649 - B34l 60317 72186 118921 128098 100481 49310

3.8Fatxicded
el 16683 22866 36095 37277 75120 88548 115234 97625 80,344 75110
3.90tters
. 50,759 48,767 54904  3H3H2 37033 49830 58251 136,094 105,369
(Unclassified)
4, Bectridy

5. Construction

6. Residential and
1,342942 1354234 1480770 1627249 1747302 2004451 2208147 2309,065 2129611 2272578

Commercial
Transportation 205270 299,547 317985 302183 289,915 242374 252830 211425 175613 171,894
TOTAL 1,743 749 1879941 2097,369 2265911 2448982 2694223 3200204 3,310250 3237,713 3,370,140

DEDP, 2000



Millon liter BMR PETROLEUM PRODUCT CONSUMPTION 1991-2015

10,000 -

9.000 H .
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Year

3.21
.. 1991 -2015

Miion Iter  ESTIMATED THAILAND PETROLEUM CONSUMPTION 1991 - 2015
35,000.0

A
30.000. 0 - x 0.0/ -
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25000 0 $*l | DIESEL
20.000. 0 =(0*902.1
. K FUEL OiL
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) .
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50000 -i y J_
00 1 1 -|- [ “ Linear PESEL)
: I R e ey T

1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 V'ter

3.22
. .1991 -2015
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.
1,000 Liter LPG CONSUMPTION BY TRANSPORTATION 1990-2015
350,000 -
< 4 Consumption by
300000 NG ¢ . :
Transportation
250,000/ = Expon . (Consumption
150,000
100,000 4 y = 7.0952E+47e " 2 e
§0000 4 R’ = 4.2280E-01
0 T T T T T T T T T T T T
1890 1992 1984 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 Year i
N /'
91 3.23 Fuanfisuesiatie i lunsannausugs
..1990-2015
7 ™~
BANGKOK FUEL CONSUMPTION IN TRANSPORT
Million liter
SECTOR 1999-2015
6,000.0 - : : .
-
S
5,000.0 - 19 o e
390,3 - -
::'\96'5“271' IERS ey
4,000.0 - Y S
- -
p
- 7
s
3 0 S E (LPG
,000.0 g 322.912 xpon. (LPG)
- AA0R -
= 162 = = Linear (Gasoline)
2,000.0 - Y
= = = = Linear (Diesel)
1,000.0 -
Y - 7.0952E+44e4'9°28&°2‘
0.0 T = T T T T T l
1999 2001 2003 2005 2007 2009 2011 2013 2015 Year
L s 25

717 3.24 1B ld frouesia wdiiundu ussiniuais

.. 1999-2015



33.2

http://www.diw.go.th ~ http://www.oie.go.th
.. 2542)

1) CODE
2) TYPEL 3) TYPE2 4) YEAR 5) SEQ 6) RESNUM 7) INDUST 8) JOB 9) FNAME 10)
NAME 11) LOCATION 12) TAMBOL 13) AMPUR 14) changwad 15) TELEPHONE 16)
RAW 17) CAPACITY 18) CAPITAL 19) MAN 20) WOMEN 21) MEN 22) P 23) TSIC
( 322.1)

)
( FIRE6.23  AIrCHIEF 4.0)
3.38 3.24
EFeegy = - * - (3.24)
"y

E By
EF

Emv

165


http://www.diw.go.th
http://www.oie.go.th

J J o U - \ o U o o ‘gl o o '
A19NA 3.38  AntadenisddeanaituazAnadtnssdessafuimnulasainnislfimemasntinsiie

2. Natural Gas 3. Petroieum Products 7.lgnte
1.0ude 4,.Cod 6. 8.Fual
Type of Energy and Fuel 32 33 , 5.Coke , 73Mae | 74Chee
Ol | 21Wet| 22Dy | 31LPG 34Diesel| 35Fud Ol | (mport) Antracte | 71U |72Kmabi Wood
Gasoiine | Kerosene Moh Khon
Unit t S | S t k. t t t kg. kg, kg kg. kg. ko. kg. kg.
kealUnit 860 248 244 6350 7520 8250 870 9500 6300 6600 7500 4400 2600 2500 3610 38«0
10° Scf 850 550
NO, Emission Factor| k1,000 Gallon |- 14 205 14 438 55
Lo/Ton 3 14 9 71 71 71 71 15
lokcd |- 22008 225608 582607 720608 576607 13304 153608 4.76E07] 212607 120606 161506 273506 284606 197606 393607
Calouiaed NO,
1,600
E o » F l 7;
i Horsepower-hour- 142 149 037 462 037 853 098 031 014 O 103 175 182 126 025
bMwatthour |- 191 194 05 6.19 0§ 1143 131 041 018 103 139 235 244 169 034
A10° Scf 14 14
\VOC Emission /1,000 Galon |- 05 148 00d 137 028
LkyTon 007 007 007 007 007 007 007 14
Lbked |- 565600 574609 208608 520606 961610 416607  7.79603 111608 1.065-08 933609 150608 269608 280608 1.94E08 366607
Calouiated VOC
/1,000
Ernission Factor
o Horsepower-hour- 362603 368603 133602 333 616604 02671 49603 713603 680503 590603 102602 173604 180607 124602 0239
bMwatt-hour |- 485503 493603 1.79602 447 826604 0358 66903 955603 912503 802603 137E-02 23160 241602 167602  031¢




3.38 ()

L o 2 Nl Gas 3 PerolemProcos @ s 7 Ligie
ypearenergyan 32 33 . fe : .. 13Me TAChe
0 20 220y 3G o 30 BRAA (i) Mrie 11 T N
bio cf 5 S5
COBmissionFactor 1b2,000Gallon - 19 7R3 5 £
LtTn 06 06 06 305 305 305 305 I
. lglakeal . 34306 340605 780608 278604 LOGDT GUECH 130607 952608 Q09ECB BOOED 600G 116806 173506 QKEQT 34BES
E“?%F)a““ HrsoooMer o 2 OMSER M8 U8B 40 SYED GUERSRER 51BN 048 (F 0B 056 22
Mt - % 3 6T B 01 52 0D SUFRIWED 6ER 0@ 10 16 0 AC
p106 |TFAE LAEAS
COErisionFector L000GHIn 226E+04 LY LR LR 20EHM
LNon 50 50 5@ 76t Tt Tet MEC 20
e, 1 GFEQH 4601 AE0 ST GEEM GHEDH 6B GUEDS G2SEDH TEEED TSTEM LURIL 18D LR 1388 SIE)
. « 1000
Emission Factor ’

mp e ML B 5 B 4 L R B S & 8 M BB
W B B 46 @ M 0 W W % 7 & @ @ B 6 1 &



3.38 ()

2.\l Ges 3 PetroleumProdlicts T Lopite
1O 40 g 8 Re
T BeOadRE g o 20y iR G;jlm Kﬂﬁm Dl 50 () O A 71 72K 7%* 7‘&“6 Wood
1106 &
59(L12M
o 0GH 03)
MEERSinFetr 4 0§ D6 G o5¥A
- 10PA 107A 107PA  L07A
05 79A  100l8A ol8A ol8A olgA 64
bed  © 343 34688 L6608 ALH0T AGMS0T 20D AX07 81 3206 135 655 11 LIS 795 168
CAouaedVD
Ermission Factor 0
mp | e ERUEQISY OB 1B G 05510 2 0 4B B 0% 5D
WMdthor - 29502 0EQR LR 0B 07 05 0¥B 6%ER 28 L5 S8 9E 9§ 6B 14

: AIrCHIEF 40  FIRE V. 6.23
Note:  1kJ =0.2388 keal = 0.3725 X 10'3hp.h = 2.7778 X 107 MWh
A =% Ash content, ¢ =% Carbon, =% Sulphur



InAT

(pound per kilocalorig), 1b/1,000 hp.h (pound per 1,000 horsepower-hour),

hour)

YEAR-

1990
1901
1992
1993
1994
199%
19%
1997
1998
1999

(pound per megawatt-hour) 1
3.39
63.46 %
3.39
Power Plants)

ENERGY INPUT ELECTRICITY
PRIMARY  SECONDARY TOTAL ~ GENERATION
3584 6,610 10254 3,764
4,389 1921 12316 4,216
4,528 8715 13243 4,865
4180 10215  143% 5,402
1,623 8601 16224 6,065
8,886 9306 18282 6,822
9909 10512 2042 7453
10585 11868 22453 7,946
9483 11568 21,051 1,675
9801 11020 20911 1,675

: DEDP, 2000

1 /10 Scf, 1b/1,000 Gallon,

Ih/kcal
Ib/MW.h

Mwatt-

(Energy Transformation Balance-

nit: ktoe

LOSSES IN TRANSFORMATION

Ktoe
6,490
8,040
8,318
8,993

10,159
11,460
12,968
14,507
13,376
13,236

%
63.29
65.28
63.26
6241
62.62
62.68
63.50
64.61
63.54
63.30

169



3.5
EFAs

EFais
EFims
TL Transformation Losses

3.38 3.40

(3.25)

3.25

170



3.40

e Bemadid MM 2. Nl Gas 3. Fotrdeum Products 4. Codl

i 5. Coke
21Wet 2.2Dry 31 LPG 32 Gasoline 3.3 Kerosene 34 Diesel 35 R G- (inpord)

IMOOCHy

NOEF- It hr 10 15 0§ 4@ 03 8% 0% 03 0
bh 14 19 1% 05 619 05 U8 1M 04 0B
Ibclooon

NOXEE- Qutput Pover P

28 3% 3% 1@ LM L BA 267 08 0F

bvh 3% 519 58 1% By 1% 36 3W 1L 05
fo/L000p-

VOCEFIput ~ hr SATE33626033686036.93603 33 616604 0267 A99E-037.136036.80603

bV TRE03485603499E030.28603 447 826604 0358 6A9E039.556039.12603
fo/L 000>

o 1496020.86603100602L80E2 909 168603 0727 1.36602 194602 185602

Pl

voc B Output (Fiwer

Fat lMvh 2.00602 1.32602 1.34E02 2.53602 122 225603 0975 L18E-C2260E-022.48602
|bd.ooohp-

COEF-Input hr 20 224500602 178EH2 0103 442 8.92E026.116025.83602

thviAh - 2% 30C6.79E02 230EH2 0138 593 0128.196027.82E02

11

0rr 103
108 13

21 28
281 378

5.99603 1.02602
8.02603 1.37E02

7 Ligie

7.2Krah 7.3 Mae Mi" 7.4ChaeKhon

L7
23

AT
64

173602
231E02

1,63602 2.78E-024.7E02

2.19E023.73602

513602 0448
GEEQ 0601

6.31E02

0.758
102

18
24

4%
6,65

1.80602
241E02

4.89E02
6.56E02

0.789
106

126
169

344
461

1.24602
167602

3.39E02
4.54602

0546
0.732

8. Fuel\Wooc

025
0.34

069
092

0.252
0838

0.686
092C

23
3C



3.40

Tye Erergyand A

CORE- Quput (Pt !,ot?rom
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2 Nitural Gas

3 PetroleumProctucts
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40 7 Ligie
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028 0% 019 0 12 07 25 14
R A )
X W N & B8 1M 120 88
% WO 6 W 1 16 1D
00 140 1% 120 1§C a0 33 2K
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341 ( 3.16)
342 ( 3.17) 342
343
341 7 .. 2542 (Energy
Consumption for Manufacturing Sector in 1999)
unit; ktoe
COAL& PETROLEUM ~ NATURAL SUB  RENEWABLE
SUBSECTOR  \onme propucTs — 6As oo™ por evepgy O
FOOD AND BEVERAGES 67 751 38 531 1,367 3808 5,195
1.29% 1446%  0.73% 10.22% 26.70% 73.30% 100.00%
TEXTILES 8l 533 : 499 1113 - 1113
7.28% 478%  0.00% 44.83% 100.00% 0.00% 100.00%
WOOD AND FURNITURE : 23 - o9 9 106
0.00% 2070%  0.00% 69.81% 9151w 8.49% 100.00%
PAPER 398 237 ) 120 755 - T8
52.12% 31.39%  0.00% 15.89% 100.00% 0.00% 100.00%
CHEMICAL 507 562 335 548 1972 9% 2,070
24.49% 212%  16.18% 2647% 95.21% 4.73% 100.00%
NON-METALLIC 2,660 446 501 366 4,063 2 423
62.81% 1053%  13.96% 8.64% 95.94% 4.06% 100.00%
BASIC METAL 85 20 . 290 5% - 595
14.29% 3697%  0.00% 48.74% 100.00% 0.00% 100.00%
FABRICATED METAL : 151 148 555 854 B!
0.00% 17.68%  17.33% 64.99% 100.00% 0.00% 100.00%
OTHERS (UNCLASSIFIED) 78 1,028 . 100 1,206 - 106
6.47% 85.24%  0.00% 8.29% 100.00% 0.00% 100.00%
TOTAL 3,878 3973 1112 3,086 12,049 4,088 16,137
24.03% 20.62%  6.89% 19.12%  74.67% 25.33% 100.00%

DEDP, 2000
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3.42

ECONOMIC SECTORS LP_G CONSUMPTION
103 liter JWeal Percent

1 AGRICULTURE 2,838 1.8OE+07 0.08%

2. MINING 0000E+00 0.00%
3. MANUFACTURING 922,830 5.87E+09 13.90%
3.1 FOOD AND

0

REVERAGES 71,4024.54E+08 5.99%

3.2 TEXTILES 18,949 1.21E+08 2.24%
3.3 WOOD AND

0

CURNITURE 1,366 8.69E+06 3.69%

3.4 PAPER 33,9792.16E+08 9.05%

3.5 CHEMICAL 512,500 3.26E+09 40.64%

3.6 NON-METALLIC ~ 54,8453.49E+08 7.75%

3.7 BASIC METAL 49,310 3.14E+08 14.15%
3.8 FABRICATED

0

METAL 75,1104.78E+08 31.32%

3.9 OTHERS 0

(UNCLASSIFIED) 105,3696.70E+08 6.46%

4. ELECTRICITY
5. CONSTRUCTION
6. RESIDENTIAL AND

00.00E+00 0.00%
00.00E+00 0.00%

0
cOMERGAL L1258 LASEFL097.60%
7. TRANSPORTATION 171,894 L.OSE+09 0.66%

13,370,14012.14E+10) 7.56%

TOTAL

103 liter

862
21
31,251

428
985
20

339
2,506
2,648

661

5,837

17,827

0
12

19,696

0
91,848

DEDP, 2000

Meal

T.11E+06
2.23E+05
2.58E+08

3.53E+06
8.13E+06
1.65E+05

2.80E+06
2.07E+07
2.18E+07
5.45E+06

4.82E+07

LATE+08

0.00E+00
9.90E+04

1.62E+08

0.00E+00
4.28E+08

Percent 103 liter

0.03%
0.03%
0.61%

0.05%
0.15%
0.07%

0.12%
0.26%
0.49%
0.25%

3.16%

1.42%

0.00%
0.00%

1.10%

. 2542 (Petroleum Consumption by Economic Sectors 1999)
KEROSENE CONSUMPTION GASOLINE CONSUMPTION  DIESEL CONSUMPTION

Meal  Percent

69,000 5.19E+08 2.39%
382.86E+05 0.04%
46,3'63.49E+08 .83%

2,588 1.95E+07 0.26%
3,2962.48E+07 0.46%
771 5.80E+06 2.47%

9777.35E+06
4,634 3.48E+07
2,035 1.53E+07
168 1.26E+06

1,712 1.29E+07

0.31%
0.43%
0.34%
0.06%

0.84%

30, 052.27E+08 2.19%

00.00E+00 0.00%
211 - 59E+06 0.07%

00.00E+00 0.00%

103liter ~ Meal Percent

2,376,955 2.07E+10 95.44%
64,678 5.63E+08 82.30%

FUEL OIL CONSUMPTION PETROLEUM CONSUMPTION

103liter ~ Meal Percent

46,6504.43E+08 2.05%
12,689 1.21E+08 17.63%

607,226 5.28E+09 12.51% 3,206,651 3.05E+10 72.15%

169,179 1.47E+09 19.42%
17,042 1.48E+08 2.76%
12,684 1.10E+08 46.92%

19,257 1.68E+08 7.01%
94,324 8.21E+08 10.23%
*71,3056.20E+08 13.79%
29,291 2.55E+08 11.50%

23,722 2.06E+08 13.53%

170,422 1.48E+09 14.28%

592,3"25.63E+09 74.29%
534,192 5.07E+09 94 39%
11,600 1.10E+08 46.85%

209,996 1.99E+09 83.51%
408,832 3.88E+09 48.43%
367,555 3.49E+09 77.63%
172,792 1.64E+09 74.05%

82,129 7.80E+08 51.15%

826,713 7.85E+09 75.66%

142,058 1.24E+09 3.32% 3,792,732 J.60E+10 96.68%

183,430 1.60E+09 66.90%
3,5523.09E+07 0.21%

0.00% 6,907,7655.19E+1031.53% 11,925,055 1.04E+1163.10%
0.15% 7,023,390 5.28E+10 13.63% 15,302,954 1.33E+1146.97% 7,960,540 7.56E+10 26.68% 33,708,872 2.83E+11100.00%

82,954 7.C9E+08 33.03%
15,542 1.48E+08 1.00%

103liter ~ Meal  Percent

2,496,305 2.17E+10 100.00%
77,432 6.84E+08 100.00%
4,814,334 4.22E+10 100.00%

836,439 7.58E+09 100.00%
& ',464 5.38E +09 100.00%
26,441 2.35E+08 100.00%

264,5482.39E+09 100.00%
1,022,796 8.02E+09 100.00%
498,388 4.50E+09 100.00%
252,222 2.22E+09 100.00%

188,510 1.53E+09 100.00%

1,150,526 1.04E+10 100.00%

3,934,790 3.73E+10 100.00%
266,607 2.39E+09 100.00%

2,311,368 1.48E+10 100.00%0

803,322 7.63E+09 4.64% 19,808,036 1.64E+11 100.00%



3.43
MANUFACTURING
1) FOOD AND BEVERAGES
2) TEXTILES
3 WOOD AND FURNITURE
) PAPER
5) CHEMICAL
6) NONVETALLIC
7) BASIC METAL
8) FABRICATED VETAL
) OTHERS (UNCLASSIFIED)

3.44

PG KEROSENE GASOLINE DIESEL FUELOIL
5.99%
2.24%
3.69%
9.05%
40.64%
1.75%
1415%
31.32%
6.46%

3.44

CalculatedNOx ~ CabuatedVOC
EmsionFactor ~ Bmission Fector

MENUFACTURING — (Poneru)

)FOCDAD

PRGSO
) TXILES 067
3AWDODAND

RNTURE 10

HRIPR 7
5 CHEMICAL 10
GNMVETALC L
DBSCMEAL 0L
8 FAERICATED

METAL 0573
9

OTHERS
WA 18

06 019
09 1480

1% GTEQ
165 106
1% MEQ
16 HEQ
15 15EQ

077 128:2

%1 9GEQ

(Polerlmpu)

0261
0019

0E
004
003
0034
001

00t/

0133

0.05%
0.15%
0.07%
0.12%
0.26%
0.49%
0.25%
3.16%
142%

0.26%
0.46%
241%
0.31%
0.43%
0.34%
0.06%
0.84%
2.19%

1942%  74.29%

2.16%  94.3%
46.92%  46.85%

101%  8351%
1023%  4843%
1379%  71.63%
1150%  74.05%
1353%  51.15%
1428%  75.66%

CloatedC0  CAoulated@).  Caleulated PVD
EmsonFactor  BmsionFactr Brvission Factor

(Powerlut)

166

223

058 072

3l

44

060 08%

198
1%

260
235

03 0464

070

3%

108

ok,

(Poverimut) -~ (Poverkrput)
A00hp bMnett- 4000 Mnatt- 4000 bMaatt- 4000 hvheF 10 lovhatt:
for hor hphour hor hphour hour hphour hor hphour  hour

S B RBRES8S8E 88

092 120
059 0749

S

013 018
32 49
1% 28
X 50

099 15

BEEEE

166 3MER 46EQE

50 056 0/
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10-19

20 -
30 -
-49
50 -
60 -
10-
80 -

40

90

29
3

59
69
19
89

3.45

0
10

2542

Male
@
1178
3138
766.6
2,190.1
5,122.2
24245
2,059.1
22181

3349

1136

51

Female

©
974
364.7
163.2
L9517
47311
34300
11925
15118
2440
790

Total
@

215.2
7138.6
1529.8
41418
9,853.3
7.854.5
3,251.6
3,730.0
5789
192.7
32,086.4

3.45

©)

, 2544

( Thousand persons)

Median of hours
worked per week  (4)X(5)

Hours worked per
week

5 1,076.0 Less than 10 hours
15 11,079.0 10-19 hours
25 38,245,020 - 29 hours
35 144,963.0 30 - 39 hours

45 443,398.5 40 - 49 hours

55 431,997,550 - 59 hours

65 211,354.0 60 - 69 hours

75 279,750.0 70 - 79 hours

85 49,206.580 - 89 hours
95  18,306.590 hours and over
51 1,629,376.0 Total
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3.3.3

3331

( 320 340

F=FFxFC (3.26)
e
E (Emission)
EF (Emission Factor)
FC (Fuel Consumption)

(

337)

3.12



33.3.2

114
1.14

1.64

144,008,  0.12

3.12



33.33

c-1~E+P

c (Consumption)
| (Import)

E (Export)

p (Production)

3.24
GPP

3.20

(3.27)

I

179



180

334
(42
( 2.1 2 )
jr POCP1X%HC1
POCPag = /-1 e 3.28
t%HCI

POCP (Photochemical Ozone Creation Potential)
i
%HC

POCP

Maximum Incremental Reactivities, MIR (Carter, 1994 ,

2544)

3.46



3.46 Maximum Incremental Reactivities (MIR)

(Fugitive Emission)

12544

CHY) 74

(Fugitive Emission)

043, 0.31, 0.29, 0.56, 0.20, 0.51, 0.60,

0.37
POCP

Unidentified HC

182
192
18
108
259
113
261
185
192

1

MIR

2

Unidentified HC

558
32
2.28
212
418
150
3.74
441
2.74

(Ethylene,

0.75,
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