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Executive Summary

The aim of this research are to estimate the biomass potential at Huay Sai Tai,
Phetchaburi Province in Thailand, and to study the applied biomass conversion
technology to the solid fuels. The occupation of the most people in this community
the goat farming, which the main food for the goats is the leaves and young shoots of
acacia. The wastes from goat farming is the stems and branches of acacia. In this
research, it was found that the biomass potential in this community was 912.50 tons
per year. One of the biomass potential is Acacia, It can be seen that potential of the
acacia was 365 tons per year. It has a heating value of 20 MJ/kg and it was suitable for
the production of pellet fuel. According to the biomass potential analysis for the
income in this community, it can generate income equal to 547,500 baht per years.
There is also a study on the expenditure for liquefied petroleum gas (LPG) in this
community found that it is less than 300 baht / month / household or 89.55 percent. It
can be observed that the expenditure for liquefied petroleum gas (LPG) in the
Community is less anyway. Therefore, this research should focus on creating new
revenue would be suitable for this community. In addition, the applied biomass
conversion technology to the pellet fuels was found to be used natural binder as the
fermented cassava roots, it can reduce the energy cost from 4.82 to 0.06 baht per
kilogram, which it is suitable for commercial investment. Conditions suitable for the
pelletization process, the initial moisture content of acacia was 10 percent and the
fermented cassava roots was 50 percent. The amount of binder filled was 20 percent.
The die temperature was 75 degree celsisus. Moreover, this research has also
developed a powder fuel from acacia and the biomass camping stoves for
conservation tourism. After developing a powder fuel and the biomass camping stoves,
they have been experimented and used with actual household sector and tourism
sector, which tourism sector for this research is business tourism clubs of Kaeng
Krachan - Phetchaburi Basin. The feedback from the user actually was highly satisfied.
The assessment of the income from the production of powder fuel with packaged in
the biomass camping stove for sale to the tourism sector is 3.084 million baht per year.
Finally, the research team has provided training to the community on the topic of

)

“Biomass conversion technology to the fuels”. The training focused on the fuels
production from agricultural residues within the community which has both lecture

and actual practice.
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Abstract

Project ID: SURDI 130. /2557/05

Project title: Encouraging _of _renewable energy technologies _for _production. . of

The objectives of this research are to estimate the biomass potential at Huay
Sai Tai, Phetchaburi Province in Thailand, and to study the applied biomass conversion
technology to the solid fuels. In this research, it was found that the biomass potential
in this community was 912.50 tons per year. It can be seen that biomass potential was
consisted the 547.50 tons per year of dung and the 365 tons per year of acacia. One of
the biomass potential is Acacia, which it has a heating value of 20 MJ/kg and it was
suitable for the production of pellet fuel. According to the biomass potential analysis
for the income in this community, it can generate income equal to 547,500 baht per
years. In addition, the applied biomass conversion technology to the pellet fuels was
found to be used natural binder as the fermented cassava roots, It can reduce the
energy cost from 4.82 to 0.06 baht per kilogram, which It is suitable for commercial
investment. Conditions suitable for the pelletization process, the initial moisture
content of acacia was 10 percent and the fermented cassava roots was 50 percent.
The amount of binder filled was 20 percent. The die temperature was 75 degree
celsisus. Moreover, this research has also developed a powder fuel from acacia and
the biomass camping stoves for conservation tourism. After developing a powder fuel
and the biomass camping stoves, they have been experimented and used with actual
household sector and tourism sector, which tourism sector for this research is business
tourism clubs of Kaeng Krachan - Phetchaburi Basin. The feedback from the user
actually was highly satisfied. The assessment of the income from the production of
powder fuel with packaged in the biomass camping stove for sale to the tourism sector

is 3.084 million baht per year.

Keywords: biomass potential, acacia, pellet fuel, powder fuel, camping stove
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M99 1.1 LLNu’Jﬁﬂ']iﬂ']Luu(i']uﬂ"lﬂiu538$na"l 12 199U

SUATLIUR WADUN
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1. NUNIUISTUNTSUNLAYIVBINU
nszulunIshUsanIndiulalimdu
LIDLNAY

2. Ann15Useyuvinanuntafususulu

9 9

L v
UMY

2. d153adeyanisldnasuiazdngnin
vauawanuaelinianisinenslunui
Wmang

L3

3. 53US34 IASILY FAUATITH way
Uszananati o ungssuLazfne nm
Wé’qmumﬂ%ammaasqmwmﬂluﬁuﬁ
g

4. Anwnszuiuniswazaulvlunisuadn

LDLNAILUUDALYIAZLABU ANNTINIAN
A

Taaniuidvung

5. Anwnszuiunswazaulvlunisuan
BN AILUUNIDN 91nT0a7NLea1n
¥ 4

Au e

6. AnwnazadrunAld U omasdn
wauvuRedatey  (wiwautl) dmsu
nsadreneldliunguau saukenas
vaaeuNsIF U LALs

7. arenennaluladuasinawnsoen
mmiﬂuau%a WASTIIaNIUERNE NS U
guruienImaununslifinetingde
wal (LPG) lagn1sausy
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uni 2
NUNIUITTUNTTU

2.1 nsdrsranazinszvidaya
Favn 93um, (2013)linAnwganisarsialaglduuvasuany Tlun1saenunseunis

o [

Fansnadanuvguiuiendandsnuldlugurunazaiitou LagialausiuInnsuIms

dnn1s Msldndanunyuidsuiiondandinuldlussdugnvunazseauaiiseusdedstiu lay

[ '
Iy I

fufiimnevesnsdifinui Ae inignzats fuagimes Suneinzane Smingsun sl
FemnmsdrmranuiimengatedmstmdsnuvyudsunedsdundemildlussiuaiaiFou
waEIEAUYLTY WU N1sukasaindundanseualiildluiinusedniu wasdmunevinlig
eldiiuty Wnefnsfasslsarsiwadautudon wionaisanifissalaiuunmedse
Twansiwad vun 3,000 $ad (3 Aladnd) d1uau 4 ga Wentulduszauuane’ wazlingld
wnTanalagldiavlfifudemaumunsldfensiy mnnsdandanuanndsnunuion
fuiliuszansvonnmengasldinseualniinld Inglideadealii uagvilinnsduiy
FAnvesUszrinsuuingnzalsfinnuazainauietu feesuifiaty Snvedidaeysenda
AlganelanlsuagannisasuninUssvrsuvunIznzalsluaue A lgInua199 wua
ynthudialdieluduvesrtisiuieinniian fevaza2 sosasnuufani ovas 16
Susvanuduediu ldemindusosuduazalasaside fovay 12 wirfu wastosiigaidus
InfhSesaz6

Tayadmid Toantudd, (2011) Anwinsnandemdsianadauvisanluesudng uas
drnrudesmanelugury Satmualinguiegaisnun 100 au F3n1sdenndudoeig
1¥35msdusnedng ilednwanunnuaznslindsnuifegneluyueu Tasldnsiases
Tngszuulusunsudniaguniemeufiames Statistical Package forthe Social Sciences (SPSS
for Windows) 91nsansiasednisaandemasdnmnadauisainlussudng wuiini sude
Fowndaudssawidlueusndlinaneuunuiiilaglisnsdrumaneuunudedunumiiu 5.5
LazszznaIAuL 1.2 INFunuAHEAnNAY 1.08 vimdedlanduLazsiadivtie e
yudairfiu 7 vmsieRlaniu uenaniinaveanisdrsraanudesnsnelusuy unuiigaey
wuvaeuaadunamee1yedszning 21 - 40 UnisfnweglusziulSygninelideideuet
39119 5,000 - 10,000 vmazaunsiandsnuluaiiFaunuinsusznovamsaiulug e
auAnlusesaz 72.0 seaande LPG drununsldndsnulnihnudngunsaindaioudiu
Tngldndeenliiindundn Andudesas 81.0 Wlihuenanigmuindadednunzvoami
fnadonislindauesninasideunuidinlnginsldandmsuusnevemsdulsenni
MHdoinds LPG TasAnduienar 92.0ua1nnsAnmidandmdmuinngulssunsluiuiidiy
Tngifuualtunsldeutosnniu Wesmmmldhewasnagnandudosas 21.9

$3a33A 1R, (201 )vinsAinsUsunanisldndanudananieluguyu leen1sinw
pdal IRunsnvuasimundnnmmslindany deluwumedaasuliinilded
Usenda uarduseAnBamgean innisdmadeiuvasunumuideyadumsldideimas
dmsumsusznovemisluniadoulssanniadesdnd uasnmamizdgnldufaneialuns
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Uszneuesiadeaseuniaas 4 dasied liduiedsaseuatiay 200 Alansuded uawiinig
Aoednd 1un v 1A Yuaznszle uarlufunisvununsnssuvdonameugnlagdiuanas
yilsdnlne e1gu uazugnin lutiinauadeaseuasiay 5 15

MnmsmumnTsunsamuideiuliimslianuaulanmsldidamamnianadie
wAmenuSounaznAnnszuall Ingladnsaunfudomadanasauiaionawunsliuia
yedy uaruenaniidelimsdmadneninvesiunalussasiiuilulssmalne Wieteduada
nsnstindsnumawnulueuensely

2.2 Wamdsdildandauaa

Chirone et al. (2008) l¢@nwn1swtviidemasdunadsada 3 vinussnoulusae
nAavnauaINLEe (sewage studge) 5 (wood) way 11ed17 (straw) Tuwmavigdaladiu
asuelavinnsAne1gnIINITEaIUfILaE@NINVES char 18991115 devolatilization 21n
msfnwmuindemddnnadadannuinegldsreznariionuiuniidomastmalaeily
Tunsaanesiilesaniianumuiuiuiigenin gﬂqumiLvawﬁﬂJaaL%@Lwﬁa%amaé’@ﬁmwiaz
yinzunninsiulaetuegfuguanifuasuTinadiiiludowds Tnsnnagnouaintidoasd

1%
a

i Adaduly ﬁﬂﬁ?uiwmmml‘wﬁﬁ]zé’qmgﬂi’mLamlimazﬁmwmé]’ammﬂu,ﬂ'uaa’m
(shrinking core conversion pattern) GandefuTidvewedmBsiinisdnsiuduuiuusioy
fénwaidudaiiunas Tnsasisusiinafluvaziifanssnlvsivesnueu denisin
Indaesiindaunatiagsinenn LB ldldfinmsBanmefuogauumundoilndosusald
318011 (shrinking particle conversion pattern)

Chuen-Shii et al. (2009) uay Nyakuma et al. (2014) Fnwiannziimuizaulunissn
Aoundsuvesiiednge piston-mold Tneld35ves Taguchi Fanuindoanuiuamnedig
LLa°'Lﬁmﬁmméfnﬂizmuﬁﬂmaiﬁlﬁﬁammmumi preheats‘?waqLﬁ@lﬁlﬁﬁauwé’wmﬁmmzam
mmmmaaﬂmmmmsﬂﬂwmmauumaaﬂauwaamuwlwaqmﬂmmsamuiﬂ WU AN
Aufeu AATUTIU kavmuty Amaidwasensihteundnululdiian

Kaliyan and Morey (2010) la@nwinalnlun1suszanuaasiiuseaunuusssuasaly
Foundeuuazidia pellet 990 com stover uay switchgrass aniildnaundrefuilazdana
Tglunssafoundsnuiiinanndamatuesldmussauiluassunsdidudiulng daunis
thidsvanuiiduansedursduldiueznuldlunssnfeundanumna i

Nalladurai et al. (2010) l§vmsaAnunalnvesnisuszamumssssuriludemasd
LIARUUSAUY wazTemAwuueuiindnaindidilnauas vghaind nuiifiusraiung
sysuvivesdomasiunanaewuurinszneuluse mslulawmsaiiazaredld (2.2-2.7%
d.b.), dnflu (8.8-9.2 d.b.), WshAu (3.6-3.9 d.b.), Wk (3.6-3.9 d.b.), uls (0.4-1.0% d.b.)
waz Tusfu (0.7-0.9% d.b.) FeshusvanumissssumAmaniazannsariliinadawiuazsn
fouRaiustlunsBanmefusenineyneldfituisdmaroannaumumudenisuanding
diuTuresndnduriuasyinliilsafigedudnisanmnsnoudddaznandety

Karkania et.al. (2012) lésusndeyadunadauiaiefugudeyaliiunaindamg
SounsniavTanwdolinninnuaslulsune uasdsimanaademadlulsunenis s
MnemATedanan nuinmyiagmaslinisnisinunsianrdousdeyiinn s dealiiuu
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Tunsvudaasanivinwawnmnianldusslenilagliinnisudssuidugaunadaurisneu
Tneiluidomasdunassgminudsgududemasunasadadiofiuyamvessdnios s
aunsesild 2 35wdng Ae nsuussulaeild Sadew) Trnassgnudsanwaneldnusiy
LLazqmmﬁﬁqa IGE mawﬂigﬂLLUU5146?53%1%’&”;%331%%5@Lﬁumaﬁlé’maﬁuga ANNITUYT
sUnAnSsiansadaaunisldndanuegsiivszd@nsnim mahdmiadadaunldaunsaan
Usinunsldduiiu failugmanfieuannefiinannislfidemmionda Jofvoatonds
Funadadadiulufmsiiaansainedunananmateussinvsnnaniulunsagsngidam
(mixing) FsanansananTamasadinldnsaiumaluladmswnlndiduglésndae Staffan (1999)
wuinlu Bark ffuil Cellulose 36%Hemi-cellulose 20%Lignin 36% Wwag Ash 4% W3ipuAU
wansdeyadn Wienliiuingavindlflunismandutomassndauasdaiinisaanisaiin
Waenlitasdudemadidfyunglusnanderveaudenldiieudiie snvazvondden
hgdustuniundinilidesounuufusadananzgs nuludsiidauiouiiuniusy
dosnanaiveuiiguarlelnsiauideidovendientiidoudlte luvneiidnied sstugy
fuilenageiiogiinguoonuuszatu 5% &9 10% uay Usinalulasiaugeinliiaa NO, 16
uifuiuegfugaumgdifld

Ronalds (2012) l¢i@nwAgafunuiinszuiuns Torrefaction 1unTzUILAITNG
ardousthmisiiaidaslifioantiaulidwivahadomastume lefimathegnaveslsl
garduda 2 vllaunldlunisveaesiaeriunis Torrefier waaunludaluin Pellet nanns
yeaesiildfe Aanufeuvesdunadiintuiuiuiu 19% (aeussun) dedisusuiagiu
Uiy Turnsdeasuildvinisan AanuduuasArarssemeadludae Fnnsilévinnig
mmaaaﬁlflum':?l,a%m%ﬁﬂLLﬁxﬂ%’Uqu@mmwmaﬂ Pellet lUBnTziuwils

Fernandee and Costa (2012) way Rabacal et.al (2013) wuindemasdnalngaiu
Twgjazdl bulk density i (< 400 ke/m?®) n1stidemasinsaquntlniuindsddides
agmnnmedunisvudswaznsiaivienndnmsulsguassiilfamsoantamdnagumanily
18 Fawwmsiiannsodldlasnsiidomadunauulssulnonissadadaannisine
suAfenuidemdanarildgninnflunslienuieutuniolethouindn widilléding
duafuiiohlulfluszdugranvnssuegaunsvany

Rajkumar and Venkatachalam (2013) lavinn1s@neraud@nisnigninassneu
w&snuludndiusinegndiduiing, damdes uazduse lnenuinfoundsnuiildannsig
fuiineg 100% wagandduienaudiduiimdosluuiunm 75% + 25% fUszansnmgean
Lﬁaqmﬂ:ﬁmmwmLLﬁuqaﬂdW%amaé’mﬁ@ﬂuﬁmmuﬁu61LLazﬁmmwué’mﬁiamemmquﬁq
99.56% MsuanfUTzauinfuTunadinadenuatRvosteund suild Wy Armnusou
sy sawdsranuudusmostoundanuiild uenanidfmuindiussanuiithuldo
thuanunsaudeeenliiu 2 Ussailvgjqie fauszaniiduasdunid wazidssauilued
unsg

Sonthi and Nitipong (2013) AW HANTENUTBITUINDYAIAKAZATINTUVDUTDING
Saursanimiifudiugnda Inoldiadostusudaurauuy Flat die figamgfi 80-90 o
WALt d %umai\gmﬂﬁﬁﬂmiﬁﬂmﬁmm@ 1, 4 wag 10 Jadiues USHNauALTUTYN AN AR
Ao 10, 20 uag 30 % laguda 1du1msgu PRI standard TunsmegeumvuaduruaAUgNa1
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FAIATIAUETY AL ANANLTIUNIL AAINSEU WAYAALTILLLY DINHANTVINABINUT
AAETuLazILIneyn e Tud UgndaiivinnsAnun lalldTansnadenmninues
Fowdsauisnmirdud wevds Iennngu iimasdauvisiivhnisAnwikiuainsgiu PR
standard

Sakkampang and Wongwuttanasation (2014) Igvhnsfnudndiuiiune amaam
178, ANTANE Wae glycerin fldlun1sdafoundaau Tnswuddleusin elycerin Wty
dawalvienanufouifistunaznuimdsnunuilldlussduaiatou uarlussdugaaunsau
Wiy 1-3% way 12-18% euddu uenanideinuitedlituadiedamudermiiidu
Auszaulun1sennaungany

afswad wazany (2555) IdAnwauauTivesdomnasdnaiifidnenin 5 via fe
Waenldamausa et wdendsdnlne dudnilne uazimidudznds dwsuilulddu
Toyalun1siusnw auds wasndandanu wulnaraunuisiduiindledu (ke/m3) ve9
Fomdsunaiidudenliyaduda vinsdnn wWisndsdnlng fudilne wazimiuiy
dyndadldvindu 642.06, 649.62, 682.28, 662.13, WAy 552.58 UarAIANNNUNIUINUIY
vJ14(%) winfu 93.25, 96.71, 97.07, 98.12 kaz97.21AUaNeU FaAN AU LD LTINS
Sawnterta 5 vfinegluninsgiuResidential/Commercial Densified Fuel Standardsesiu PFI
Premium Residential/Commercial Densified Fuel Standard A1A31UNUNIUYBITAADAUNS
vosdoindsdnuvisiirmeglusnngiuResidential/Commercial Densified Fuel Standard s¢sfu
PFI Premium fifmualiindunioninnit 96.5 % sniiutandnuisveadomdsdauvisain
Wienlilgmauda Lﬁaaf\]’mﬁmmm%uqmd’]L%@Lwﬁaé’mwiwﬁmﬁu 9 AINALALAINIIUNUNIY
Fru mmgaanatuiianumnduiusaumuniu Tasansaduunsziuidomassauiaiy
3 560 1#UA PFI Premium (szfuaiaiien) PFI Standard (sefugnamnssasiagly) uay PFI
Utility (szdugaaivnssusuinlng) windu 608.70 -736.85 AlansudegnuiAfiuns wuin
Foumdsruansgiu sndu Wemasawiinmiiudznds Saldidulununasgu
demnlunszuaunsmsdauiatiemds desaauauauduianlilimumzaunoudaus
wgauTuinanszvulneasstudnuusamMen s tonaaus

MAUMWITTUNTIIdsiui i danaudazUseianfiuunliufiagud sanw
Fuidewdslfundesetuy fateulrlunssuiunmandudemauiazuandsiumuu
azUsvunnuaresdusznounsluvesdnnalssaniy Jeilvdedinmamideulafivanzay
vestunaudarUsziny fedesfinnsaniadefinadenisudniivainvaisuazauauanig
nennildfazuandnsiuoenlude uenanigeilnuidefinandenisufuusanssuaunis
wanlaeld3isnsnaudunanatsUsziamiedrsUiuu ssnanimvesdauraliiduluaiy
1PTIgIUaIng Tunseiansldfiusraumesssundfdudninsnilslunsdieyiulse
AuanUAnIIMea LAz duduundsnulunisadn fan1smuniuissunssudreduy
Useletidensrausunasnnaeuluifedifuetienn
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uni 3
A5n1sAnwNIve

3.1 A15E159ANENTNTINIAUATNANTTUATS MINAIUAINTaU
3.1.1 SumpunsANILUEmMIUNIE159
Tuns@nwiifunsdnwidneninvesiiunauagnisldndanuauiousesyusy
Wavangludiuaaiunszen 81L00%e87 Taninnysys Famsfnwiasfunsifodedima
(Survey Research) Tngluuvasuniy Fadnmsiuvestuneunisdrsiadnenmussdasianas
nsldngrnumnudouvesiiuiiihwnesuanddunini 3.1

R e . g MIFITAN A NTINIBUAL N T MEWAIIT1 bW
—> MAUARITD —> ) } L .
mﬂluwgmumamﬂulﬂ FUaFUNIZIN SUNaTLEN WINIANTILI
» > Urzmnimalugurwiienaeld win 8
auiszny . . e o a e o
§naTdn WWIAWTILT 11% 80 ATToU
Urzmaunondoagluduaiienne dunaszé
AU < D e al e e a . D e e
—> P unsueaatng P andiawTIy3 Iﬂﬂm%ummmﬂqumamomﬂ
YDLLUG : an
25NV Morgan
> kg & ° o A v @
d AW FTIENUNINTUIRLAZ T FEWAIIU
wn3asfiafildlu N SILUURIUDIN ﬂi”ﬂ?“"’ﬁl"”
Ly »  FINLULRALONW > . >
NUITY Tz MRIEGITREY
v 6
@988y (I0C) TWawysal
L,| myenzvidoys y ahanld - QP HHEH
> WNUTauaale
luns v
- LUURUDNININ
1 a
> fLaagy némﬁaﬂwa

AndIw DU

JUN 3.1 nwsauvestunaunsdafnenmues®mig
wazmsldndsanuauseuvesiiuilidiving
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3.1.2 fausiildlunnside

3.1.2.1 fUUsAU (Independent Variables) Lﬂué'fuwiﬁLﬁ@sﬁumdauuamﬁuma 130
fivEwaiviliiuwusmuudsuudasiy

3.1.2.2 fuUsana (Dependent Variables) {usuusiidunusiunusauuséu Wuna

w3slasudnSnamnanduwusau liun Usinaduaneslugury YSunmmsldwasiuainy

Fou uazanuaulalunisudanseualnihanawianuiolinianisinyns

amlsan
1. iagaﬂ”"s"lﬂ
o WA
o oy

a >
e ANTAWAN

o  ANIWLEIV aulsana

a Q =\
e RINTNIUATISAU

A 4

a IS
o swlcanidan - USinadnaluguru

o altiudaiton - ﬂsmmﬂ’lﬂ"ﬁwmmuﬂfmiau
a = a
enumNEIAg - aNRB LA lINAAL T aLWAIANN

Q =1 v
. ANBUENNIITWAIINUANNTIY \wdaguwhelimImaineas

ANBIASVDILAN

AT UNR AU T

o oA~ W N

CANNRBL IUNIHAAT A LNAITINIA

JUN 3.2 nsaulnANuAnLanILUsAULaEAILUINdmTUNIUd1TIR

3.1.3 in3aslafldlumsise

wdosdofilflumafusumuteyantell Ao wuvasunudssdusuuaunuiiais
Puliaonndostuinguszasdunsnisiinisideluadsi Tnslunuvasunuazdsznoudae
Froustanun 5 new fail

poudl 1 WuluvasuaufgIfuanIUAWEILYARAYBIERBULUADUAY dnYaE
wuvgeunu UL uUATIIEeUTIENTT (Check-list) fidamaudiuiu 9 1o

poudl 2 lunvuasunmfefufunslindanuanufouvesineunuuasuny
anwaskuuasuauluwuunI9EeusIan1s (Check-list) Sdorauduau 4 o

poudl 3 WuuvvasunaieIfufunslindanulriihvesnouuuuasuny dnwas
wuvaeuaulunuunsavdeusens (Check-list) Sdaaudiuiu 4 4o

noud 4 1Huuuvasvanmisifudiuanvaulalunisléidomadavesinoy
wuugeuny lagayltanwuruuugounilluluuninsid@luyseidiuan (Rating Scale) fite
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AnNAI 11 T inaitunisklaaiuvane aianldlunsimsendeya Likert Scale ot
TugUuuupzuuuagey
etz Al

ATLUL 5 = LAudEunTign
ATLUL 4 = LAUGIEUIN

< ;Y
ATUUU 3 = iuseUunan
ATLUL 2 = Liudetey
Azbul 1 = Liudetondn

moufl 5 Yorausuuy \udnvasnadoutaausuuziisdiy
IﬂF;l?jLﬂm%ﬁiﬂuﬂ’liLLUaﬂ’NimMW8%@3361%/"3%%@\‘1 Likert Scale WUUTILUALARLAIS
dousnafiu wissesuazuuwdy 5 seau Tngvhnisimusdisesmsinldasd

53U 5 ATLULAILG 4.21-5.00 Mianefe seduil Wudheunitan

SYSU 4 AYLUUSIUA 3.41-6.20 vianeds saudl Wiudheun

SYSU 3 ATLUUSIUA 2.61-3.40 vaneds saud Wiudheuiunans

SYdU 2 ATLUURIUA 1.81-2.60 vaneds seaudl Wiudheidey

526U 1 AZULURIUA 1.00-1.80 visnefia seduil iudetiosiian

3.1.4 fumeulumsadeuasianuaiasdio

nsadauazmsnaaeueiesileflilunisfinu fduneudsd

3.1.4.1 AnwdeyaanonansisuazAdefiifndestuisesiiozdnuiiietunains
wuaeunalidemaseunguauingUszasAiiaaly

3.1.4.2 fMvuaUssiusazvouwnvasiaulidenndesiuinguszasd wazuseloml
UYBINTIVY

3.1.4.3 a¥auvuaeunny Waenadesiuideuas ingusrasdiauasionnansdiuinm
ileveuuziUiuUsuAlua AT IIapUANLgNAB TR UTABUANN

3.1.4.4 §Afethuuvasvanumieunvudsziulididervngy (100) deilaruiuay
UszaumsalinnsAnwifiansanuuuasuany $mu 5 viu eidunsmeaeuaiuiiemss
ArmAsoUAguilev uazarmgndeduduiunie WedldergRiansainsadeuniuwuy
Uszidluuda §Adedaldiuuuyssduluyhnsdnumeiaundisns avalidiy) wazfinam
Undede (Reliabilityweswuvasuay wafildndsaindivia unlddusunisdmsunis
Usudgsuilanuvasuniunisussifiurdviinniudenndetvesdeaay (I0C: Item Objective
Congruence)iaAnAanuannndossznitstasnufuinguszasduioidenunfndazle
Aidevamsiaaoy Tngazdion 3 vie 5 Ay
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nluNInsI9Rasanden
+1 = goandeensendlainuinnssutuvseteaeudenuuingausyaididangAinssy

fszyliae

0 liwilahutanssuiumiedoaeudetuingauszasdifmginsauiissyly

1 lilaenrdosvdoudlatuinnssuduviedeasutedulalliingausvasly
FmgRnssufiseyliadsinuaenndesiivousulddesiiddaus 0.50 FulU Fsruaaildann
auns7i 3.1

I0C =E (3.1)
N

e XR fie wavwvesnskuuransindulaludeautuangiie vy
N fg SuIudDeIvey

ynen 10C flendl annnin 0.05 Sedrranuiutald aenndestuingUszass wagluma
pssfiudramne 10C foendt 0.05 Fotdmuduialils liaenedotuingusvasd

3.1.4.5 iToduvvasuawdldinunisaseaeuangidevauazudluiouiosuds
Tunaaesld (Try-out) Funguuszunsifidnvuzadioadsfulszuinsiidosnisd@ne laun
Uszannsfienduegluramu 30 au ilenaaoumuidesiureauuuaeuny

3.1.4.6 mmmmmmmmauummLmuaa‘umumsmaqmimlﬂmaaﬂﬁu (Try-out)
Tnsuuvauaufiildnuazdunuunsiaasusens (Check-list) 35AasgimdIudo sy
115571 (Standard Deviation: SDJludhunuuaeunuifdnuwazidunuumasdndsyanue
(Rating Scate)‘mmwmmmmmamﬂiuamuaam (Coefficient Alpha) \ieUse WUAMAINYB
wuuasuaITtatud udasdasnudimuduiustunieliud 3o nuiitany
Fesuwuuasiagluganidu wuuaeunugntimamiaueaniiliaisnnnit 0.6 fies
i msusuULUUaDUaN Wieanadnunsdatia (Alpha if item Deleted) aunislunns
Aunifaannisi 3.2

2
n |, 28]

o= 1 5 (3.2)
n—I1 S
t
We o Ao ANduUsEaNSLaani
n A9 91UIUVDVDILASD9LDIR
'S 12 B HATINAIANNLUTUTINYDIAZRULLAAY D
2 = :
s4 AD AULUSUTIUVDIALLUUSINVDILA AT AL
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3.1.4.7 YIUUUADUANURIUNINAFeY kazdSulsaiieaduanysaidnase TWlHAy
FIUTIUTeYa

3.1.5 mafiusrusaudeys

nsfuTuudeyavedide Tnen1suanuasnuuasuaufunguiiegie dadu
Uz vungluguausiuamiensty 81neved1 JInmesys 1nguanuuuaaunumenuLes
uazsaLiuLUasUAMALTUAITinsenuUUasUAMILESY Teteyadil 2 wiln Ao

3.1.5.1 Yayauguqfl (Primary Data) WudeyaimAusiusiuies ta3sailedlily

mMafiuTusndeya fie wuuasuay Inglinguiiegrmeumediites JULUUYBILUUAR LAY
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