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Abstract
The objectives of this work are to study the guidelines for management of landfill waste and
the appropriate RDF production according to the context of the Nonthaburi Province. The waste

composition and the properties of waste passed through the landfill were considered. The potential of

Avnnadoumdousu

the physicochemical of landfill waste that passed through a multi-stage sorting system was analyzed to

improve quality before producing refuse-derived fuel (RDF). The landfill waste is sorted mechanically by
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pre-shredders. Then, the waste entered the metal sorting step through the magnetic sorting belt. The

magnetically separated waste enters the disc screen belt to separate the soil particles. The waste smaller

EC

than 80 mm was passed through the air classifier sorting to remove the heavy material. It is then screened

by hand-sorting to remove the incombustible material. The waste from the multi-sorting step is
compacted into RDF bales. Samples of the landfill waste were taken before and after sorting using the
quartering method for physical composition analysis. The results suggested that the waste that had been
landfilled for 15 years had a plastic content that increased from 47.32% to 67.93%. In the proximate
analysis, the moisture content was 35.80% and high ash content was 60.01 %, and the calorific value
was 1,459 kcal/kg, which is lower than the RDF standard. However, after the multi-sorting process that
removed the incombustible materials, the RDF indicated that the ash content was lower than 8.80%.
Moreover, the calorific value increased to 5,139 kcal/kg, meeting the standard value of RDF. Therefore,
the multi-sorting process of landfill waste proves to be an effective way to increase fuel quality and
reduce the amount of waste in landfills. It also serves as an appropriate guideline for RDF production to

generate electricity for the country in the future.

Keywords: Municipal solid waste, Refuse-derived fuel (RDF), Landfill waste, Solid waste management
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A Study of the Potential of Samrong (Sterculia foetida) Fruit as Biomass Fuel
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This research aimed to investigate the potential of Samrong fruit as a biomass fuel, both for

direct use as cooking fuel and for producing charcoal. The results showed that after sun-drying for 7

EC

days, the Samrong fruit had a calorific value of 3.86 kcal/g, which was higher than that of rice husk, rice

straw, and corncob. To use Samrong fruit directly as cooking fuel, further drying is needed to reduce
moisture content, which can increase its calorific value even more compared to using fresh fruit. In
addition, the study explored the process of producing charcoal from Samrong fruit by bumning it at
different temperatures (500, 700, and 900 °C) for 2 hours. The research found that a burning temperature
of 500 °C was the most suitable for producing Samrong fruit charcoal. Since it was the lowest
temperature, the charcoal yield did not have a significant difference (p<0.05) compared to other
temperatures.Moreover, the Samrong fruit charcoal obtained at 500 °C had the highest calorific value of
4.72 kilocalories per gram. This indicates that Samrong fruit has great potential as a biomass fuel and as
a raw material for charcoal production, offering higher energy content compared to other common

biomass sources.

Keywords: Samsong fruit, charcoal, biomass
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The objective of this research is to study the amount of maize residue and estimate the potential
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for ethanol production from maize residue in northern Thailand during the 2019/2020 period. The maize

residue consists of six parts: stem and leaf, husk and cob, stem, leaf, cob, and husk. The study found that

maize residue is generated after the harvest process and two main parts, namely stem and leaf, and husk
and cob, account for 80.2% and 19.8% of the total amount of maize residue generated annually. To utilize
maize residue for ethanol production, a two-stage chemical pretreatment process was used, followed by
fermentation with 5.77 percent by mass of S. cerevisiae YSC2 yeast under controlled conditions in a batch
reactor, with an initial temperature and pH at 48 hours. The experimental results showed that the cob had
the highest ethanol concentration at 23.27 grams per liter and an ethanol yield of 0.23 grams per gram of
dry matter. Based on the findings, the potential ethanol production from maize residue in the 2019/2020
period was estimated to be 345.54 million liters per year, with an energy potential equal to 7,078.8 terajoules
per year. These results indicate that maize residue can be a significant source of ethanol production and

energy in the region.

Keyword: Maize residue, Bioethanol, The two-stage chemical pretreatment
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Abstract
In this work, the effect of air configuration inlet of a fluidized bed gasifier was studied. The
reactor has a diameter of 0.2 meter and a height of 1.5 meters. There are three air inlet configurations:
(1) the updraft air inlet pipe, (2) the double tangential inlet pipe, and (3) the single tangential inlet pipe.

The latter two types can create a swirling flow inside the reactor. The air flow rate was fixed at an

=
=
=
8
=
g
=2
]
=

(Energy for I:Tommunitg}

equivalent ratio of 0.3, while the mixed palm cake was constantly fed at 3 kg/hour. The production gas

(Syngas) obtained from the gasification process were measured using a syngas analyzer. The results

EC

showed that the temperature profile inside the fluidized bed gasifier with the double air inlet is higher

than the other cases. This is because the combustion zone size is the largest in this case. In addition, the
double tangential inlet pipe produced the most syngas quality which can produced the syngas
concentration of 20.40%, 8.66% and 2.70% for carbon monoxide (CO), hydrogen (H,) and methane (CH,),
respectively. In addition, the low calorific value (LHV) of the syngas of the double tangential air inlet was
the highest at 4,786 kJ/m”, followed by the single tangential air inlet at 3,437 kJ/m® and the updraft air
inlet 2,721 kJ/m”. In conclusion, the double tangential inlet pipe is more favorite for designing fluidized

bed gasification system at assigned equivalence ratio.

Keywords: Gasifier, Fluidized gasifier, fuel, Syngas
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Abstract

The study aimed to design and construct a 200-liter vertical tank biochar generator for biochar
production. The research involved testing the generator, conducting heat and material stability tests, and
analyzing the properties of the biochar produced. The biochar oven's temperature measurement and
the volume of wood vinegar were also investigated. The biochar generator's structure was made of a
200-liter steel tank.

In the experimental results of biochar production, acacia wood pieces of approximately 10-15
centimeters in length, with an average weight of 50 kilograms, were used. Each burning session took 4
hours, with 30 kilograms of firewood used per session. The experiment yielded 13 kilograms of charcoal
and 15 liters of wood vinegar. The average Heating Value of the produced charcoal was 27.00 MJ/kg. The
material's stability was assessed using Thermogravimetric Analysis (TGA), with a mean value of 3.07 mg.
The temperature measurement test, conducted using Type K thermocouples and Graphtec midi logger
GL820, recorded an average temperature of 560 °C.

The study obtained high-quality charcoal rich in carbon, which is naturally porous and beneficial
for improving soil quality. The biochar also demonstrated excellent absorption of odors. Furthermore, if

used as fuel, it can produce high heat, burn easily, and possess a lishtweight characteristic.

Keyword : Biochar, Wood vinegar
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Abstract

EC

The objective of this research was to investigate the biogas production from a mixture of
elephant and cow manure through anaerobic digestion. The study used Biochemical Methane Potential
(BMP) testing under standard conditions, with elephant manure as the primary substrate and cow manure
as the microbial inoculum in a 2:1 ratio (substrate: inoculum). The experiment was conducted in a 1,000
mL fermentation bottle with a working volume of 400 mL. The batch fermentation took place under
anaerobic conditions for 45 days, with a controlled temperature of 35+3°C. The results demonstrated
that the mixture of elephant and cow manure leachate yielded a cumulative biogas volume of 497.72
mML/g VS,qaea, With @ methane concentration of 35.6%. This research highlights the potential of using

elephant and cow manure mixed leachate as a renewable energy source for local communities.

Keywords: elephant dung, biogas, anaerobic digestion
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Abstract

EV

The objective of this study was to design a compost bin for household use, specifically for food

waste, with an aeration system. The fermentation tank was designed to have a rectangular shape with a
size of 180 liters, made from stainless steel. The organic fertilizer compost bin included an air pump that
supplied air to the microorganisms in the tank through a pipe at the bottom of the bin, ensuring adequate
oxygen supply. The bottom of the fermenter was equipped with a valve to drain excess water from the
tank.

In the study of the efficiency of fermentation tanks, the experiment was conducted to ferment
the food stove with the mixed material. The proportion of mixed material for fermentation, i.e., food
scraps, leaf scraps, and cow dung in a ratio of 1:3:1 by volume. The fermentation period of the study
was 15 days. The aerator was pumped oxygen into the fermentation tank with 4 times a day, 10 minutes
each, every 6 hours with a flow rate of 70 liters per minute. The data of this study were recorded every
day such as atmospheric temperature and material temperature in the fermentation tank. After 15 days
of fermentation, the organic fertilizer in the fermentation tank will be analyzed for properties and nutrient
content. To evaluate the efficiency of the fermentation tank, an experiment was conducted using a mix

of food scraps, leaf scraps, and cow dung in a ratio of 1:3:1 by volume for fermentation. The study period
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was 15 days, during which the aerator pumped oxygen into the fermentation tank four times a day, for
10 minutes each, with a flow rate of 70 liters per minute. Data such as atmospheric temperature and
material temperature in the fermentation tank were recorded daily. The study results indicated that
during the first 10 days, the temperature in the fermenter gradually increased, reaching an average
material temperature of about 42 °C. Subsequently, the temperature in the fermentation tank gradually
decreased. After 15 days of fermentation, the organic fertilizer in the tank was analyzed for its properties
and nutrient content. The analysis revealed that the organic fertilizer had a macronutrient content
(nitrogen, phosphorus, and potassium) of 2.35%, organic matter content of 34.80%, electrical conductivity
of 3.41 ds/m, pH value of 7.05, C/N ratio of 14.34, and a germination index of 95.04%. All these values
complied with the national organic fertilizer standard. Regarding the physical characteristics, the organic
fertilizers in the fermentation tanks were dark brown, odorless, and devoid of any food waste or mixed

materials left in the tank.

Keywords: Composting bin, Food waste, Organic fertilizer
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This research aimed to compare the properties of composite wall panels made from sunflower

stalks and sunflower bark, which were stabilized using a hot-pressing method. The composite wall panels
were created using 60% rubber latex as a binder, with three different ratios of sunflower stalk to rubber
latex (1:4, 1:5, and 1:6). The properties and thermal conductivity of the composite wall panels were
analyzed. The results showed that the hot-pressing method resulted in good adhesion between the
sunflower stalk and rubber latex for all three ratios, both in sunflower stalks and sunflower bark
composites. The density of all composites ranged between 590 and 863 kg/m3, while the moisture
content ranged from 9.12% to 14.22%. The swelling of the composites ranged from 5.66% to 12.43%,
all within the range of the TIS 876-2547 and TIS 178-2549 standards. The flame-retardant rate fell within
the range of 21.03-30.69 mm/min. The flexural strength ranged from 5.29 to 6.44 kg/cm?, and the thermal
conductivity ranged from 0.12 to 0.16 W/mK. Based on the results of the physical properties, flexural
strength, and thermal conductivity, all ratios of sunflower stalk to rubber latex met the standards of TIS
876-2547 and TIS 178-2549. Thus, these composites have the potential to replace plywood and plywood

chipboard for indoor wall applications.

Keywords: Composite panels, Sunflower stalks, Rubber latex, Hot-pressing
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Abstract

To remove the gum from crude palm oil, the appropriate amount of Kiam extract must be used

in combination with Effective Microorganisms (EM). Different quantities of Kiam extract (50, 100, or 150 g)

extracted with acetone were used with EM at a ratio of 100 ml of crude palm oil to 10 ml of EM for 30
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(Energy Innovation)

days. The mixture was shaken every morning and evening. The results showed that Treatment 3, which

involved adding 100 ¢ of Kiam extract with EM at a volume of 10 ml, achieved the lowest Free Fatty

EV

Acids (FFA) value of 4.13%. Treatment 4, with 150 ¢ of Kiam extract and EM at a volume of 10 ml, came

in second with a value of 4.14%. The highest FFA value of 5.38% was found in Treatment 1, where no
EM extract was added, using 150 g of Kiam. Regarding impurities, Treatment 3 (adding 100 ¢ of Kiam
extract with EM at 10 ml) had the lowest value of 0.0059%, followed by Treatment 2 (adding 50 g of
Kiam extract with EM at 10 ml) with 0.0062%. Treatment 4 (adding 150 g of Kiam extract with EM at 10
mU) had a slightly higher value of 0.0093%. For the phosphorus content, Treatment 3 (adding 100 ¢ of
Kiam extract with EM at 10 ml) had the lowest value at 14.23%, followed by Treatment 4 (adding 150 ¢
of Kiam extract with EM at 10 ml) with 17.08%. Treatment 2 (adding 50 g of Kiam extract with EM at 10
mUl) had a phosphorus content of 19.93%, while Treatment 1 (without adding Kiam extract with EM) had
the highest value of 24% which cannot effectively decrease impurity value in crude palm oil by utilizing

enzymes to remove the gum and improve the value of Free Fatty Acids.

Keyword: Degumming process, crude palm oil, Kiam (Cotylelobium melanoxylon syn. C. lanceolatum),

Phosphorus content, Impurity, Free fatty acid
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dannansil 4 Wuasataiion 150 niu fiadnse Acetone TamfieqAUNISTTUSEAVEAM (Effective
Microorganisms:EM) fusina 10 faddns devsinanhduuduiiv 100 daddns

ntusanaly 4 dUnsi sensusntuseneusewitiudduAukezeanier udwhmsiesed

a el

wva o o W s a a1 o w = Y a o a a .
ﬂmﬁll“U(;‘]Vl']\?LﬂjJEUE]Qu']iJUﬂ']ﬁN@UV] N']uﬂ']ﬁﬂrlg\]ﬂEJ'NLWUEJ']I@EJﬂ']iIEUT\]qauVﬁEJWNﬂigﬁamﬁﬂqw (Effective

s
<

Microorganisms: EM) Tun1sinnsalusdudase(Free Fatty Acid) aauliuigns (Impurity) wageanesa

(Phosphorus) vastduU1aNRAy
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a3t 1 USinauvleana$a (Phosphorus content)

Parameter Phosphorus content (%)
Treatment 1 24
Treatment 2 19.93
Treatment 3 14.23
Treatment 4 17.08

Phosphorus content (%)

30

25

20

15

10

Phosphorus content(%)

Treatment 1 Treatment 2 Treatment 3 Treatment 4

il 1 YSunauveane$a (Phosphorus content)

M35197 2 Wasidudaulduignd (mpurity)

Parameter Impurity (%)
Treatment 1 0.04
Treatment 2 0.0062
Treatment 3 0.0059
Treatment 4 0.0093
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Impruty (%)

0.045
0.04
0.035
0.03
0.025
0.02
0.015
0.01

0.005

Treatment 1 Treatment 2 Treatment 3 Treatment 4

auii 2 Wesiduderuladu3ans (Impurity)

A19199 3 USunauvesnsalusiudase (Free Fatty Acid)

Free fatty acid (%)

AEIEMSWATNLNGIMUGEUSU

BhiAl OF B
thAL OF

ABLE EMERGY
-REC)

Parameter Free Fatty Acid (%)
Treatment 1 5.38
Treatment 2 5.28
Treatment 3 4.13
Treatment 4 5.19
6
5
4
3
2
1
0
Treatment 1 Treatment 2 Treatment 3

i 3 Usunawesnsalududasy (Free Fatty Acid)

Treatment 4



NAN1528azaAUs1gNaNI15IY

'
a

msfdneramiealasnisldasadafeusaussadunidfiuszansaim (Effective Microorganisms:
EM) Sieiadsiesidusdvssauliuians (impurityluisuunduiv unan 30 fuvesdmanos 4 dmnaes
fia Treatment 1, 2, 3 way 4 ﬁﬂ%mmﬂummmiﬁﬁqw§ A9 0.04, 0.0062, 0.0059 wag 0.0093 LUasLFuA
PUERY WU Treatment 3 fredsradidudvosriliusans (mpurity) luidurdufutestign 0.0059
Wasidus

Usinaueana$a (Phosphorus) 91nnsnaaesn1synusunameanasa (Phosphorus) fiHunsiisans
aftuAsusudeaunIsaiiusyAnaam (Effective Microorganisms: EM) luthifuudaiu iunan 30 Yuvas
Aanaed 7 Amnass Ao Treatment 1, 2, 3 wae 4 SUSunaveseanasa (Phosphorus) fie 24, 19.93, 14.23
uaz 17.08 Wosidud mudsu wuin Treatment 3 dAnadawesifusivemoanasa (Phosphorus) lutisiu
Unduiiv Hoiiga 14.23 Wedidud

Usinamesnsaluudase (Free Fatty Acid) luthsfuundufuilifuansatnid susiudeqdunsind
UsgAnsnn (Effective Microorganisms: EM) Tudsfuthdudv lunan 30 fu vesdmneass 4 dmeass A

Treatment 1, 2, 3 waz 4 fUSunaveansalusiudase As 538, 5.28, 4.13 wag 5.19 Wasudniuaisu wuin

a

Treatment 3 flUSinauwesnsalusiudasy (Free Fatty Acid) deedidn 4.13 WesiGud

4

NMsANUTINUNmMNIZaNTesaSainAENTINAIEaUNIENTUsEaNEnn (Effective Microorganisms:

EM) flglunsmdneramisivesisiuuiduiiu Inevihnsaiaansifeulaenisld Acetone wag Methanol %slY

W/IATINTIWIU 3 T3 A N1IUSINaANliuIans (Impurity) nMsmUsunameanasa (Phosphorus) uae

1INNTNAARINITIUSLNYRInTA luTudasE (Free Fatty Acid) naladudasziluosduseneuseranilaluns

Jansaaunnveaihdulidy Jadudinviigiseuduinduves H,0, lnenss drluihduuiduiinsalodudase
' A o v Y s o v a v ) ] a

WnaneIn Wdududaunme dludduliduiinsalududasedes uilfurdutufaziinunings [2,16]

YSunauveaasanaReuvlnzaunun1sinane1anien Ae Treatment 91 3 N5insWdasanatAgy 100 ASy

'
a a

FueAunsgniuszansam (EM) 1U3uia 10 daddas Jansalududasziluesdusznovetanisluns

o W ¢ =

ﬁ'ﬂmi@mmwm 29U

aaa Y a s =

aumiiihuiseudninduves H,0lnenss [17] dluiduaudinsaludu

v
° o

faszunnuanadn indudufiaanine drludhfuuiduiinsaluiudasziles drfuuiduiuiazinunimgs delu

'
a

Treatment 71 3 finsaluiudase (Free Fatty Acid) teefigade 4.13 wWesidus Jeldaenndeanuidnisfne

'
o w = o o

aa v a v a a a A yt')/ o/
Wnsmdneraniisiuazanlududass [15] Tngtadendranlunisnanluleiwa Ao Amnnditulneang

L 9

a '

dunduiuiifidnnsaledudass 4-6 Wesius (FFA as palmitic acid insAnsalusiudaszaisaeiidndng
1.5 Wedlud nsiianselusiudase (Free Fatty Acid) ludsfuunduiiniinain Emzyme 7ide Lipase ﬁﬁagﬂu
Naudu [4] U%mmﬁwﬁﬂuagﬂuﬁﬂﬁu ?qaﬂﬂiﬂﬁuq warnsiAnsuunaUNaY [2,15,17] dnsulSunaueaniny
laiusgvdluthsfuududu (mpurity) e mavilsbifuliduiuuians Tasvdadadeuusg 1 sonlvauisiug
AU gVsIINAsE Ui vue Ae AudeuulsiiAufesas 0.05 [10] ddlu Treatment 3 USunavesnnalal
Uiasluhifuiduiiu (mpurity) Wesfianie 0.0059 Wesiud uazdmsulinameseanesaansario
annsafdneramiedls (4] 9y Treatment 71 3 Usinumleaveiaesiigafe 14.23 Wedidud ddluden
Srduarihhens feaursaandauwuafiBefiasiliusinansaluhmainniu mseluudenveafeudians
unuiululiuuuin [5] LLasLmuﬁuﬁqmﬁumié’ugﬂﬂWiLﬂ%mLﬁuimaﬂqaw?éuaz Effective Microorganisms
(EM) ansnsataevindsandsnluthiuuduauls [8,16,19] SsnmauiAnldmanisiasniiuldululsamed

A5d Ae nsalvdudaseldiiuseuay 5 mnudulidifiuseeay 0.5 wardudevuliiiusouay 0.05 Fegrulsenau
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dfuessnaniiafoanssmandealnlade (PLs) [18] Feans PLs axilussudimsifnfiser worlulada
uaﬂmnﬁ”é’awu PLs Tunsguiun1sueneanaae chloroform/methanol 1?1ﬁuﬂ1émzﬂamaué’wmmlmﬁu%&
wilafii3endn Saturated waz Unsaturated Fatty Acid venanilussiuurduaziinan (Baturated) Palmitic
wag Oleic Acid [2]

a o
d3Unanisivg
nsnAasINsAnvUSINME AR ALY ENSIAY Effective Microorganisms (EM) Al luns
Mdnenaniirvesinduuidudu aduiduuidudu 100 Taddns Mussyluvianaitafinlag 9nn15ANY I

USunasveansaluiudase (Free Fatty Acid) A1¥isnvign Treatment 3 (Winansanaifey 100 suseaunsendl

a

UsgAnsan (EM f1U5uney 10 §a8805) Ae 4.13 wWasidus 5892911 Treatment 4 (WHnasanawdey 150 nsy

caal a a 4

FALAUNEETTUTEANS AN (EM) IU3uas 10 faddns) A 5.19 wWesidud du Treatment 2 (Ruansarin

WAew 500 N3N SaseqduvEeniiusednsnin (EM) TUsua 10 faddns) dawnngndie 5.28 wWesidud

¢
a < a

38405 (Impurity) lu Treatment 3 (fua1sanALAe 150 IuA8RUNTIND

q

QREVUMEFRGICLRFIERY
Usz@ngan (EM) iU3unas 10 Jaddns fe 0.0059 wWesidus Tiefisnfign sosasu Ao Treatment 2 (Wfiu

saa =

arsadmden 50 n¥u Saudedunsdndusz@nsain (EM) 1U3uw 10 faddng) Ao 0.0062 WWesidud dqu

sala

fiflusyansam (EM) iU3unes 10 adans) Ao 0.093

a

Treatment 4 ({@sansaiaw@e 150 NSU SIUAILAUNT
s d & a1 A

wWosidud faunfign

nsuUTunaleaneada (Phosphorus content) Tu Treatment 3 (LANansanaLABL 100 NSL 1A
AuV3ENTUsEaNEa W (EM) iUSuas 10 faddns) fie 14.23 wWesidus lian7isnfign seaswn Treatment 2
(Ruansafafen 50 N3N saueqAunssniuszansain (EM) 13 10 fadans) fie 17.08 wWesidusd dau
Treatment 2 fiUsunaumeanasa winfu 19.93 way Treatment 1 (Jlfinsiiuansannfeusudiedidy) Ao 24
Wosidud daldarursafdaenamdedlagldieuley Taluihduurdudv wasvinliansalviiudasedivuiniu

FnsaunsaanUIinaanuliuians (mpurity) luthduddusulas

a a
nAANIINYIZNIA
PIndevUNTEAnlATINTEUS NN T TN ATS 0NN NIZIIAT ALAINITIINTAUSITEAN
AEUUTUIIYNNTT (BN.A5.) wazur I Ing1deualyd TiunsunInendeudla- guns daldnsuvulasainisily

¢
o K

Yautszana 2562 lumsihlasimsideassilidusaganluied wazveveunm as.3seAnd Inaiandaiula
TiruugihuazdoAniiuais q suduuseloviodedslunisyiide dnisdsowilamang q Miiadusyning

AMIAWRUUDNATEY

v o val

YBNINU TN AU evremnded nrarevinu Feadeuldauisanaunluidlaovun 9

u U

o &
o

vavouRmumaIulY o Tenadiiae

14 a
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Calculation and Analysis of Carbon Dioxide Absorption of Areas of Interest in SGtech
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Abstract

This research aims to analyze the amount of carbon dioxide absorption by trees in a specific
area of interest at SGtech. The total area is 55,786 square meters, divided into 3 zones, and Zone B was
chosen as the study area due to its denser tree population and vegetation compared to other zones.
Within an area of approximately 398 square meters, the research team collected data on tree height,
circumference, and carbon dioxide absorption. This data was then used to calculate biomass and carbon
dioxide storage. The results of the research showed that Zone B contained 191 plants, comprising 30
different species and representing 39 percent of the total floor area at SGtech. The total carbon dioxide
absorption in Zone B was measured at 82,638.27 kg/year, which is equivalent to 226.4 kg/day when
converted. When compared to the amount of carbon dioxide emitted by all 37 SGtech personnel, it was
found that Zone B was capable of absorbing the emitted carbon dioxide. The total and remaining carbon
dioxide absorption in Zone B were calculated to be 102.08 kg/day, and it was concluded that Zone B

could accommodate an additional 30 people on top of the SGtech personnel.

88 | JSMSIHmMISWANIUNGAINUGEIEU



Keywords: Global Warming, Carbon Dioxide Absorption, Carbon Dioxide, Allometric Biomass Formula,

School of Renewable Energy and Smart Grid Technology, Naresuan University (SGtech)

UNANED

mAITeliingUssasdiiiadinseiuSinumsg eduiens veulneenlen vewiuliinuiinaulaf nuilu SGtech

e oD

;v
A a

9 SGtech Siuiiviaviun 55,786 ans1amms wusoonidu 3 T [T RN adoniiuiilau B luRiuRanw Tnofuiloy B
tfueguinnmanmmesiiuivsvuauesd SnuUsznnstulimnuunafdiiugdinnni s naleudu Tefiui
Usanas 398 e Simafudeyamnnstamgs duseun vdantuindoyandmonninedanm Bnanas
fftuiwensuaulasentas uazmgedutininemsveulaseniad Tneramsidewui Stuslifmueluiuiilou 8
191 #u 30 aneritug FvRmdudpdnaniuiovmslu SGtech wihfudoeay 39 fivsinumepeduiwmiveulneonled
v 82,638.27 nn.A vide 2264 nn/Fu wagldthandmnaulisudioutuUiinafiwensuaulasenlusiignudesine
yeangvie 37 au Ty SGtech Sdldnaaguin Tou B dumansngedufieansusulasenlesfignudeseenininyaains
wavselu SGtech dviamn uapmdetiamanaiwesvenlseenlediviniy 10208 nn/du Fesaansnsesiunis

Uaeeiwensuaulaeenlanvemywduenmionnyaansiu SGtech 19dn 30 e

Addgy: naglandew, nsgeduiitvansueulaeenled, fearsusulaeenled, ansAuinenadinim

LRAMALASA, INeNFENSIUNALNULAzANISAnSAMALLLEE uInedeuLsAIs (SGtech)

o
Unu
Yagiutymnniglandou (Global warming) fanslinansznumouyue lngammuaniwsounsyan

-

(Greenhouse gases: GHGs) fidfingAsuaulasenled (Carbon dioxide: CO,) s1upgABUATNUADEDONNN

¥ a va

giuussennia Wegnuasgeenuingidwmansznuneaumgiiad svesiiulangWusaznebiindeivh
NWEITNIAA9) [1] 9Inn1saan1sainisiiuduvesingarsuaulaeanlen wuii fesdadduunlduinuaugs
Uszuna 440-660 ppm Tud w.A. 2593 n1sidsuwdasiiliniuizeni nswdsunlasingdnsmsveu dadu

o

YadendAgiiatuluiuninliivaydmaseszuuine [2]
agalsfiny UiliiRdinaduszuuiinauazuvasgadunsveulasenledfiddyfitisannisiiniuges
Awvidadle tnsizUnldlauisadnfuiwedaidainduusseinia (Carbon sequestration) H1UNTEUIUNNT
fuAsgiuas (photosynthesis) Ingfifiadiderazdmdsnuainaiefndunlisudundsnudeiiiioass
& A o o & Y a . & ] va a4 X oa - vaa v v
Wabeuazimniniulizuveswiatunin (biomass) niludnldfuuasmilenuiu uenaini thldndduldeny
a o e ¢ P | ° v P a " )
wnvzderiegaduiigasueulaeanled lauinuazdlevinlinvlaniouanas [3] 89lUnindu nsgadu
asveulagenleduaziiadinmiuilanuduiusiu lnearuisaldgasaruiumuiadinmuealaunin
(Allometric) Tumsuszanamdinmwdrusinsesiuliivemeinisgaduaisueulasenlediuusaziugld (4]
Aty A3l nunvednerdendsnunaunuuazausaniamalulad unInedeuisals
(School of Renewable Energy and Smart Grid Technology, Naresuan University : SGtech) 41v11n1351aasd
Tunsall sz iwisidnunvgndulivianun 460 fiu 45 aneiuduazivanslou neudseanuaulou fsil lou
Alou B uaz lou Clas7ug3dadudontan wii low B undud ui lunisnaae i uianisgadu

Asuaulasenludlu SGtech WisuisuiunsUassfiwaisueulaeenlervesypainsly SGtech vianun
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/N3

middvadaiifunsinvidsufoimauuiimsdnaiuiifeivieyauaziluiinszsideluds
U3 ednmuiinunsgeduasveulneenledvesuliluiiuil Sctech viiuiileu B Tavthdoyaly
InswikazlsuiisuivUinamsassiwaniveulaeeenlanainymainslu SGtech
1. vsuwaiuiintsAnwvasdoya

1. funvsndeyalufiud SGtech vinalsu B fefidofioguszann 398 maams Tnsasifudaya
suldiduiuglifuiuitarugauasduriuaudnansannnddeust 5 westuld way 0.05 wastuly Ay

2. AnswsitoyamsUdosfineaniuoulaeenlufvasyaaininielu SGtech favn 37 au luszesinan
mMsvieu 8 Falussetu
2. FWiudeya

v

1. Yaanugvesiuliivaziiudoya

U

i A=

1.1. msTaszerisnniaifuesuduidaudulil Taszesisldlaeldvdinsses uazdndudosin
sropvianafslunisuesuduliuasnndulunsuesuudulsl it doyadldluunualuaumsiftemarugs
voerulsl

1.2. dwsumsianuiiomanugvesiuliias fosldueulaaluimes (Clinometer application)
wesganvesiuliiuveulnsiwinazeglussiumenivosfianed woundiatuazusnguuitldannisusssen
fuliuuntieelnsdwidiofio dmsusmusuazszogmeivinanlauduliozannsadumnnugauesingie
aunsla

2. mi"i'ﬂLé’um'ﬂuquﬂﬂa”lﬂizﬁuaﬂ (The diameter at breast height: DBH) Wunstaduseuisves

€

wligeiifinnugs 1.30 wnsanlawiulld F9msinduliinaudlaudulinddnuazunndeiuiindninaeilunis

fotail

2.1 fulsiiituaglufisuliinduseuiissfuarugennity 1.30 wns

2.2 fuliitueguuiianauliinduseuisiissduanugs 1.30 was anvaduuuiufiata

2.3 fulifiBesFaioulinduseusiiseduanigs 1.30 wnsnussndewasiuliity

2.4 Fuliifvufissduamgs 1.30 wasnniuduinduseunsiimiiogaiifvuwasyneuiuly 5
LU

= o 19

2.5 suliivdinmsasyivlaunnduasis Insuanifisesumnit 1.30 wes W iadusoulsfisyiu
geanfiunnisludn 1 wns
2.6 sduldiilaulanieaingeainiudulssuin 1 wasiidaidusouisiiseauaiugunie

s nweuTUlyan 0.5 s

3. mnseiteyavasduldl

§ v A a o s

Auldluragiuddudvsunanisgaduaisveulaoenledfiunneiaiu Yustivaiiugs uaziduseun

9

:
N Yo v =

Weliiesensiinsgideya AugITedddsuwuvaunissineqiiiertesinseiniadininvesdiulyl Inetl

U
v ¥

Jayanisiiulavesruldluiuilyy B Manua umeannadiniwmiefiufu inunsldauniswealuwninuas
o a = ° oA W LA v ava o Y oa o
Wszdiunaia®inam lneduunaunguainiugldluiui Sctech lnenaasudalmlunguiusliviamly

aunisuealawn3nUsediuniadinmveslingunssalivaly [5]
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W = 0.0396 (D2H)*9% (1)

Wg = 0.00349 (D2H)*0%0 2)
W, = (28/ (WS+ WB+0.025))! (3)
Wr = W+ We+ W, (@)

Tnef W, = wnatanwuienuauludwidudduamzniionu (nn.), W, = tnatinwmideiuauly
dumduis (an), W, = waatinwmideiuduludwindulu (hn.) uag W, = wiadinmmileiufuiaun (nn.)

1. AAseruIatInmsInvasnulyl Ims1zriandnsidiuseninanadianlafutazuiadinimnile

W= Wy + (W;B) (5)

gl W = wadinnsin (nn/aw), Wy = wiadinmndeniuaunada (nn.), B = 9n51d@usening
1383 wlARY waruafin 1wt oNuAuG e [6] Laf1urus 8ns1d1usEnINIaTnwlAAY wazuiadinw

wiflafiufiu (root/ shoot ratio) veanssauliifivgnlulniiios Wiy 0.28 wawriuglel 2edurdu wiriu 0.41

o s ¢ a X oa a v & e s 4 & a va Y v
2. ﬂ'ﬁfﬂﬂLﬂ‘Uf‘_’]qu@ulmaaﬂi%ﬂLWuaWuﬂu Y321 UNTANNUNYATTUDULALDNUAU LLaﬂmﬂuﬁuawubLu

anuatuloy B Ingldan dndruvasansvaulassnlunluynatinineny [7] windu 0.47 fedl

msAnAuasuaulaeanled (nn.) = wadinmvessulyd (nn.) x dndruasuanluuiadininede (0.47)  (6)

3. Mmylasgvinmsgeaduasusulasenled Jinszinisgeduiteaisusulaeenlenvesiuliudazyiia

o PN v & 3 ¢ o &
mauﬂamwL‘WJJWuur]ﬁﬂﬂLﬂUﬂWﬁU@uiﬂaaﬂlsaﬂ [6] AaU

msgedufimansusulaeenled (nn./Fu/d) = 3.67 x msinfivansueulaeenled (nn.) )

a o a a o
NAN13398LALBAUIIINANITIRY
< a 1% ' Ay vy ~ v o ¢ A o
IInMsivTIuswnazinseideyanuinlulew B dduldvionun 4 191 fu 30 aeiug e
Anngivsinunsgaduitgarsveulaeanledianunivindu 82,638.27 nn./d a1ntuiu3nunisgady
fingansueulasanledamuaunAuasUssuifisuiulsunanisuassfitgaisveulaeanladvesyaainsluy

SGtech laanmae

1. Anszidayaviutunisgaduitvaisueulasanled

Tnswilaethfeyaduldusialou B Iuunautonaguiug wagdiuiusiu feil

a15197 1 Teyasiuldlulou B navus luuiiiu SGtech

Fo/nguiiugléivaly Y Ysuunsgaduaisvaulasenled (nn.)
Fusady 1 469.81
Fuuun3 3 7,359.85
fusiudn 28 9,280.93
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M151991 1 (61d)

Yo/ngunuglimaly duudu Yunaunisgaduaisueulasenled (nn.)
fulean 19 5,693.19
Fuau 17 3,515.59
fulalii 6 13,839.08

fudn 26 4,003.68
fuLain il 6,776.92
AURZLUN 13 232.88
Futmdn 2 1,107.88
funszlau 1 3,508.75
fuazial 3 598.32
ALz ganNIN 9 2,077.25
Fulngideu 2 3,804.48
sy 7 197.09
funiiu 1 3,829.02
Fuwin 5 3,245.87
AULLALL 2 1,057.97
FUYNTEA 7 5,634.48
fuzie 1 1,049.76
Funseit 5 1,541.72
FUNZE 3 565.06
Auseaaiusyeanes 1 89.4
AUNBINITY 1 281.24
fungyou 1 1,283.7
futiu 1 191.9
Funinndn 16 167.09
fulau 3 45.97
fiuen 1 737.17
fudanif 2 452.27
57 191 82,638.27

2. msfnunnamsgaduiteasusulasenlyd uivuileu B uaztBinanisudesiingmsusulasenludves

yaansly SGtech

msfunUTinumsgeduiteans usulaeenlyd luiuileu B uavliinumsUdesingasveulneenled

yasymanslu SGtech lnpfiudiley B dusumunisgaduiisaisveulasenlednmunviiv 82,638.27 nn./Al

o

A vaw v oA & A o a a & s s
LANUNIVY Qmaﬁﬂq§W3quqL§JaWuWIsﬁu B @JWIJ‘UU?mmﬂimiumﬁumiuaﬂﬂaaﬂl%ﬂﬁ]’m‘Uﬁﬂa’mi SGtech

< 1% = a o ' = o ' a v = '
NINUA LLaqangaaﬂqiﬂﬁmqmﬂqﬁﬂ@quLw']15 ﬁ]ﬂunl’]ﬁjjﬂumwn’l ﬂ’l‘Uqﬂa’mﬂu SGtech #in15Uase

fngarsusulaeanladeanyn Nufileu B azgadulsinafingaisueulaeenledliiisaneniold

g2 | MSASIHMSWANILNAINUGELLU



o ey

1. mylngideyansgaduingasveulaeenlydseTu veswiuldluiunuiinaley B lnetiAinis

aaduiitwansueulaeenlen Tuituinvuatimsiv 365 Ju

Usunamsvewiamaluiuidnw (nn.) /T ®)
365 Ju / U

82,638.27 (nn.) / ¥

migatuarsueulaeanies

U I3 6
nsgeduaiveulaeenled

365 Yu/ U

migaduasusulasenled = 226.4 nn./du 9)

2. MmsTiasgideyanistasefitwarsueulasenledvesuywd 1 au lasadsuwddn1sudes
fingansueulneanlanussunm 3.69 dusial [8] Wiadainavsiuiaywd 1 au Udesfitwasveulneanladse 1

o

T WARIIONITIATIEAT

msdaesfingmsveuedsvesyed(nn.) / U (10)

uywd 1 Aulaeefing CO, /vu. = — -
365 Yu /U x24 . [ Tu

3,690 (nn.)/ ¥
365 Tu/Ux24 wu./Fu

wywe 1 auldesfing CO, /vy, =

wywd 1 auldesfing CO, /4. =  0.42 nn./a. (11)

3. MyBAszivTInansUaesiwesueulaeenlenvesyaainsly SGtech luiainisienu yaains
lu SGtech vaulaeadsivag 8 alus nsuasefitgasuaulaeenlefvaiusazuaaInIAULUAINITOLARAS

o

A1 AT vilanedl

Srutlaemsyiiey x @aunsi 11 (12)
8 (u./Tu) x 0.42 (nn./2.)
3.36 NN./AL/3U (13)

msvaeemsuaulasenledvesunainslu SGtech

nsUaeemsuaulasenledvesunainslu SGtech

nsuaeemsuaulasenledvesunainslu SGtech

4. M3TmIsinisUaeefingaisveulneenledvesyaainsvisnualuy SGtech lusveziian 1 fu

fiyaannsivialu SGtech vianun 37 Au lnganunsanansaunislanad

nsuaesasueulasenladuesynannslu SGech vimun = aumsd 13 x 37 (Av) (14)
msUdesansueulaeanlydvesynanslu SGtech iavin = 3.36 (nn./Aw/dw) x 37 (AW)
msvaseansueulaeenledvesynainslu SGtech ianun = 124.32 N0/ Mgy e (15)

9
v o

fatiu Nuiley B NauazmieUsunansgaduitsasveulasenlenainyaainslu SGtech aunsainseyla

De
=le

Ysnumsgedufiasveulasenlediivde = aun1sfl 9 - aunsi 15

Yununsgaduiingaisueulaeenleniivie = 226.4 - 124.32
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Ysunaunsgaduiingaisueulaeenleniivie = 102.08 nn./Ju

PnHansAnyLl B ety wudnasnsasesuypansluiuil Stech Iifismeuasdianinsnsessy
aywdanmeuenldBndnnm 30 au ey amnstuiufl Setech tudesfiweiveulasenluseeniniies 12432
nn. Fasulsiluiiuiilou B aunsnsessumsUdosfweiind l4de 2264 nn. vaneemari Auiilsu B Suansnsagady
feansusulasenlusiignudeseeninldunuazmdeUsinunsndusn 10208 nn viel Wefiansananeusmiuy
psinusuliiluiuiloy B wewuidmnmuuduroutinenn feiu fuiidnansenedmivediduiuiivnians

HAEUINIH N

d5Unan133e
nnsdTRiud SGtech wuhiidulifavmn 460 fu 45 aneriusutseenduanaley Tnsftuilums
vidunssiefiuileu B Inefdulifenun 191 #u 30 aeus UTnunmsgadufnenisuedlaoanlesamn
82,638.27 nn. el wApudlunan 1 Su dulsflufiuileu B ansagaduineaisueulneenlediuag 226.4 nn.
siofu MnuanmsIfeasUldhiuilou B aunsasesiumsUdssfiansueulnsenledainyaainslu SGtech 37
auldamnuas SanansnsesiunsUdesfremsvoulasonlafuesuyusuananyaainslu SGtech léfuay 30
Au Bauansily 1 Yuitufiviianleu B ves SGtech ansasasiunisUdesfinensuaulaeenledldusyina 67

AU FatuFaReIn SGtech wiallilufiunvesdileuazduduuwuuved Smart environment Laa

AnAnssuUszNA
riTeatuiladauysofldmaeld fumseyensininedond smumaunuuazasnsansamealulad
UMANEBULIAT (SGtech) 7l ¥ uay ukazd1eANaEAINA 1usi 19 9 1T uog19d uanmﬂﬁmaﬂuamm
ARgsUM ugea T aelsifuusilunAde sufa asunian naowes was asaiim ey Tumsatuayumsyin Sty

psillvidISaga veveunsnneY 19
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