UNANNIY NymsInmsmaluladgaavnisy 1N 9 p1fui 1 unsaN — eIy 2556

The Journal of Industrial Technology, Vol. 9, No. 1 January — April 2013

Y a d Y v
M31¥1anMIved Exergy 14n3inztinmsiznsnennsvesdszmealne

dani Towivsena’

YR
UNAneo
Sao dA o o s o gm0 Y a Y
UNANUUY SE]TJi%ﬁ\?ﬂﬂ/‘lﬂu'lWaﬂﬂTﬁVl'N@ﬂalwaﬁW?fﬁieU@QL'E‘)ﬂ!ﬁ]f@iﬁ] (Exergy) 11']1“5114ﬂ1‘51]i$£1|14ﬂ1‘51%
a { ) l ' H o [l o o o
V]ﬁWﬂWﬂi"U@\iﬂiZL‘ﬂﬁjﬂﬂ mwmﬂi%uﬂmmmﬂﬂm‘lﬂagﬂluﬁmm}mumuﬂﬁ%wmwmwmqmgﬂmmmnnu

Il I [} y a 4 2 o
MolAn110v09 Exergy M3 19 Exergy iHluniinonatsiulinnuauvaaunariloanindSuia Exergy v0905ne1ns

4

g 2 o ' Y a A A 2 ¥ Ay 4 Y = @
‘Ll‘Ll‘l’i1JWﬂﬂﬁﬁﬂﬁlﬂTWGL‘L!ﬂWiﬂ’f]Gl‘I’iLﬂﬂﬂTLI‘V]Nﬂiziﬁl‘ﬁuﬁi@ﬂﬁu1ﬂ!\ﬂu"l}u@TVI@]ﬂﬁsl%sluﬂWillﬂNWQfﬁﬂSWﬂWﬂﬁ WanN13

@

a sy ¥ o v o o S v 7 o ' a o '
’JLﬂi'l%‘lri‘ﬁhlﬂﬁ?iJ'liﬂunJﬂ“]ﬂuﬂﬁi]ﬂ'd1ﬂ°1jﬂ’)11lﬁ1ﬂﬂl‘ll@Qﬂﬁ@u ﬂBVliWEJ'IﬂﬁﬂiZLﬂVI@N"]Wﬂﬂ?iﬂlﬂﬁmﬁﬂiﬂﬁ?’]

] q

v 3 Y Ao N v o A o Y a = a a 2
ﬂﬂlﬂu"u@ﬂgaﬂuﬂﬁgTﬂ%u@]@fﬂiﬁ]ﬂV]']!LWHﬂ1§Uﬁﬁ’]jﬁ]ﬂﬂ’]ﬁﬂiWfﬂﬂﬁ‘ﬁjjllGlﬂﬁ@ﬂ?ﬁuim’]ﬂ’ljllﬁgncdjgﬁﬂﬁﬂ'lw melll

v v
A A3 19 Exerey szavmanmuia ldennsosi Ul uamdresalumsnFouinousuaims ¥ Exerey 1u

o ¢ A a v 2 Ao v A vy & Yo aw y ya ¥ g dad 4 o
ITAVBNANTHIDYANADNAIY UDNIINU Uﬂﬂ'ﬂlluEJ\'UENT]ﬂgslﬁ"ll@ll”a‘V]GU'JEJGh’Tuﬂ?ﬁ]ﬂ]lﬂllﬂ31“L"ll11ﬂ7]ﬂellulﬂf]'3ﬂﬂ

Y o Ao 9

[ 9 9 [ 9 1
NanNNITUD ExergyLlazﬂﬁﬂizqmﬂi%ﬁﬁﬂﬂ'ﬁﬂlﬂﬁ Exergy GlumummTﬂamwm°1umu@%umaﬁmauzmu

Faadon

o o o I o o 2 Y] o A a ¢ Y o
ANAIALY : [ONLEDTY, WAIU, NANTENUTULINADN, ANNYIYU, ﬂ’]ﬁ')iﬂi’]gﬁﬂ'ﬁi"]f%§7‘|ﬂ'lﬂi

1>

MAINININTTUGATINNG, AUIIAINTTUMARS, WHIINROQUATIHFT]

*Iﬁlaiﬂ@l‘ﬂ, GRGE exergyfootprint@yahoo.com Fuiile 20 WEEY 2555 AVTUIIB 10 AKIAN 2555

77


mailto:exergyfootprint@yahoo.com

UNANNIY NymsInmsmaluladgaavnisy 1N 9 p1fui 1 unsaN — eIy 2556

The Journal of Industrial Technology, Vol. 9, No. 1 January — April 2013

The Use of Exergy Concept in Natural Resource Accounting for Thailand

Sun Olapiriyakul*

Abstract

This paper aims to use the Thermodynamic concept of Exergy in performing national resource accounting for
Thailand. Various types of resources generally expressed in the units of weight or energy are converted into the unit of
exergy. The use of exergy concept in resource accounting is rational because the exergy content of resources can be
referred to as their potential to do useful work or minimum required work to acquire such resources. The studying results
can be used in setting natural resources conservation priorities. It also serves as useful information in developing a
comprehensive and efficient natural resource management plan. Moreover, the calculated national exergy consumption
can serve as a reference value that can be used to compare against organizational or individual exergy consumption. In
addition, this paper aims to provide information that help researchers to better understand the concept of exergy and its

potential applications especially in the field of environmental performance indices.
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Materials Exergy (MJ/Kg) Ref.
Sand and gravel 0.31 [17]
Concrete 0.64 [17]
Asphalt 2.29 [17]
Copper 2.11 [29]
Steel 7.10 [29]
Tin 4.65 [19]
Limestone 0.16 [19]
Gypsum 0.14 [19]
Dolomite 0.11 [19]
Iron and steel crap 7.04 [19]
Iron Oxide 2.19 [19]
Iron Ore 0.42 [19]
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Unasos [34] 5B3 1% Exergy VuAHHINAIHANIINITINLATH

m3lfinmzans nannass nlsznnsdeamsae  lianninnslng1g (Residues) c?;qsauﬁqmmqnuuﬁﬂiu
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Materials Exergy (KJ/Kg) Consumption (Ton) Exergy (GJ)
Aluminium 29,491 383,644 11,313,883
Copper 2,110 204,982 432,512
Iron and Steel 8,750 7,605,967 66,552,211
Metals
Lead 1,122 132,518 148,641
Tin 4,649 11,908 55,362
Zinc 5,187 78,992 409,758
Limestone 654 114,122,823 74,614,822
Granite 68 4,865,279 330,839
Other Rocks 68 15,179,105 1,032,179
Minerals Gypsum 149 2,363,350 352,139
Calcite 186 477,732 88,858
Dolomite 126 778,773 98,125
Kaolin 57 606,386 34,564
PE 46,500 937,000 43,570,500
PP 46,400 879,000 40,785,600
PVC 19,700 540,000 10,638,000
Plastic
PS 42,000 286,000 12,012,000
PET 23,800 115,000 2,737,000
Others 35,680%* 1,014,000 36,179,520
Paper 17,000 3,513,000 59,721,000
Forestry
Woods 8,000 MJ/CUM 241,300 CUM 1,930,400
Total 262,680,459 363,037,915

*average value
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Consumption Exergy
Water Exergy (MJ/CUM)
(million CUM) G)H
Domestic Consumption 3,101 155,050,000
Industrial and Commercial 50 1,738 86,900,000
Agriculture 46,654 2,332,700,000
Total 51,493 2,574,650,000
d' 2 9 [
AN 7 ﬂiﬂ?mﬂ?ii“ﬁ Exergy U93ININYINTDINIG
Consumption
Food Population Exergy (GJ)
(Cal/Person/Day)
Net Consumption 2,529
63,878,267 493,631,980
Assumed Amount of Residues 2,529
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