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Abstracts

This research aimed to study the population dynamics of various types of birds in the forest under the Plant
Genetics Conservation Area, Rambhai Barni Rajabhat University. Three-year data set (October 2014 -September'2017);
gathered from former research for 10 months and additional study by counting birds in 13 zones; for 15 minutes
per zone. The total number of 32 families, 55 genera and 74 species of birds was observed. Fifty-two-species
(70.27%) were residential birds, 18 species (24.32%) were migratory birds, three were passing migratory species
(4.05%) and one breeding visitor (1.35%); Blue-winged Pitta Pittamoluccensis as well as the near threated-species;
Malay Night-heron Gorsachius melanolophus which could be found in all three years. For species-and detection
changes, 66 species were found in the first year (32+4 species/month); increased to 67 species in-the second
year (36+6 species/month) and decreased to 60 species in the third year (30+7 species/month), whereas number
of detection decreased sharply in the third year; 862 bird detections (72+16 times/month)in-the first year which
quite close to 959 detections (80+16 times/month) in the second year, buttin the third Vear, it revealed that
number of bird detections decreased to only 687 detections (57+17 times/month). This_rapidly decrease might
be due to the construction of two big buildings in both northern and southern-parts of the forest. The results
showed that this area is important for bird conservation. Moreover, there-should be a-continuous study on impacts
of construction towards forest utilization of birds and species composition changes when the construction was
finished.

Keywords : Bird, Species composition, Natural Resource!Protected Area,Rambhai Barni Rajabhat University,

Chanthaburi Province
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wazalulad) g SfuliButhues g duiinzin
YDIUNUNY, qm'?i 4 dansfianile aninluanmivai
fauldaunlung Gouseniiv waluusnalndiAesdiisneass
Felutrsnaiidnu it 2 uay 3 Yuilsadedd Sanszusia
sodneugud Jellindudesimasanad, 9995 utadting
nélsifigamzdindalsl uazduliifivgnlunszaie vialid
Snwapduiuiadelndiusy, qm‘?i 6-Dunoluvunlvg
ogflnduuaunasth $1aq Suuzgitazdunzay Feeanaen
LAYHATINIULNN, «"m'ﬁ 7 dhuweites Tanwar duanulas
Tnduer Indduin TRangsuvesaywdsunmufouiaiy
fauldivualugiumaadny qﬂﬁ 8 Uanefidnilovoanuuia
nyfusen Uinaieglpdtiuiineasi, il o fidldveseih
thuneiies Tndudawgnndnlisuauy, gaf 10 wuathann
Shuinenasdmefeliuesth fnsdsseduthihusiuoenn
LAZLYNLE IR, fgﬂﬁ 117 wmesidne Junnide v
Wl 1 oeflndormsiiazaiuainse, 9ail 12 arunaivuadn
Tn&dusSanfianasneadns, fqﬂﬁ 13 WU Imeafiduiiavas

071 Induaunvuelvg

Wty A159lsaliam, 9107 AalgY
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NUU FT1AI581539UNTUY INT 199 LA
06.00" >, 09:30. 1. waraiadu fasan 16.00 - 18.30 w.
Idargungadisivaz 15 wnil vinisiiudeyayniieu

Frumifounatan we2557 Sudfoufusiou we.2560
ouay 3 ads draduaz/mieraadu vhnsdienmunlagld
ARBIAdsa Canon EOS 70D saufiuaud EF400 f5.6 vin1s
Juunviinuniaeldgiieguniiedlngvesuisunng yagds
avEna (N3AUA UANZAY wazAe, 2555)
2. mylmszideyafneluiesufjifnis

2.1. MTAATIERAIANE ALY

ﬁwmﬁmi’]gﬁisﬁéfummﬁﬂﬁwmaauﬂiuﬁuﬁﬂw
Tngldefuianudidy Afosandanuynyudivdias
AuiEidnS (aon3n 1nsen uazeiie ngdund, 2552) feamunis
fuang Genisldan 2 Ardunduna Weanaudndes
dosmnunuissdiadswuediinuainnlunsdisausagads
uilslldmudosmaannisdisannads

o

Aawddy = (Augnyudnivg + Al
duins)/2 (%)

ANUYNYUFUING = (Srunuadsiinuunusasiin/

Sruuadeinuunsaix100 (%)

v 6

ANUDAUNNG = (ANUDNNUUN AR IUA
(1NA1581599 108 AS)/

AUATI) X 100 (9)
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ntuthaaeidaudfynlauudaadumsyau

AudIAey Welszliuinunvialanulaussuinwiewy

&

Paeunn agldnee el

> 30.01 = unfinuvessnn

(Very common; VC)
18.01 - 30.00 = uniiwuves (Common; C)
9.01-1800 = unfinulsives (Uncommon; U)
301-9.00 = unfiwuties (Rare)
<3.00 = unfiwutiosunn (Very rare; VR)

2.2. MIIATIERANUAG1UATS

¥nsiUSeuiisuainundiondeesuniing
Tuuragusiugey lagld Sorensen’ ssimilarity index
(Kreb, 1989) flaunis Ao S = 2a/(2a+b+c) iile S fe el
ANUAANYAZY YBd Sorensen,a B ﬁmwuﬁﬂuﬂﬁwuﬁgﬂmm
d1579 X waz Y, b A ﬁwuamﬁmuﬂﬁwﬂuq@ﬁﬁm X hag ¢
fio Sruniauniinulugadisa v

2.3, MITUUNANTUNIMNTOUSNEVBIUN

PHIINIMUNIRAUNLALAD WTIA1TTUA
anunmeuN1seusnuuIUnlusEAUIA Ingandulenals
Thailand Red Data: Birds (Sanguansombat, 2005) waglu
FEAVUIUNYIG mmwmuﬁuaqawmwmmﬁmaLﬁ'amsaq%’ﬂﬁ
5ITUIRUALNTNYINTFITUUIA (International Union for
Conservation of Nature and Natural Resources; IUCN)

% v '

(IUCN, 2017) LLa3aqé’iyiynf1mamimszmwﬂizLwﬂ?ﬁwﬁm
ﬁmfﬂﬂLLasﬁ%ﬂﬂﬁiﬂﬁqmﬁuﬁ: (Convention on International
Trade in Endangered Species of Wild Fauna and-Flora;
CITES) (CITES, 2017)
2.4. MTBeTzdnmsdsuidandaun
winlkan sy unlET vnasias e
nsiasuudasdsruunlunnsiy wasSeuieuntswasuulas

Juseged1579 uarsedou lagldadfidanssaun

Nan1539eLazanusie
1. aunanviavasunluszezan 3 U
1.1, Anuranwia

v

v
o

= oA =~ a
Naﬂ’liﬂmﬁ’lmaL‘uaﬂ.mwzna’l 3 U WUuNAEU

32 3d 55 ana 74 ¥l (WoIneremansteadyreun uay
S98LLDANLLALLANILUNIANLIN) tA8IRAUNTNULYLLD
Fwunmuntede “undladlne” wuin Wuundsgainu 1uiu
52 48a (70.27%) WU UNNSLHUBNY UNENAELED uﬂﬁ'ﬂg
F109 Wusu Wuunanen 18 vla (24.32%) U unLe?
v 1 v a a [ [ g [
Udlngy unwutesledite unduuuasround Wudu WJuun
anenaIy 31W3U 3 vlia (4.05%) tud-unnIedniiNang
U = N <~ [~
YnIULLaInEInNLaeT havundideanuide Wuunanenun
yiFaale 1 wfe (1.35%) Lona unihaIsssuen
nan1sIlAIsnrlia 1Ay Yo sunuAazyiin
(15199 1) NuBhundinutsgunn (very common) tluun
Y5y w10 wln Wy uniuvdaedliag uniuwuad
DNAABY unwIlng UnkeeIUNlng unUsennoans
uniisuU unlnsennsssuan LWudy wanaindnuunanew
A v LAl A PV o ~ 8
Anuladeluiud 2 whe wa undukuasdinma unuoau)
a1/ Banulditeunausnnuasnulivsunimasnnisdsia
3¢ TusalsPuniinutlosun (very rare) fd1uau 18 wiin
al A ' a & a a, |
Wesainunuall diulungnuiissasufenluseu 3 U wu
YNAWANUINTUT UNNILASIIIENIA UNwIUAISITUAN
<& v = & o a 2
Wuau Feian unmiduunuszannu wasunnszanu1nun
v A o a o o 9 a
ynwuteylelity unduwuasdin undukuasdnan uniden
1) | Y a = &
Uelng) unwasinuawenate unweybid@ng daduunewew
= o a a A a & A
SUNIUNTULLAIRAZINNMNEDY UNDLFeANEWED TITan U
Wuunenenriudvsuunysyanduinutssannoadumse
unlduszlevdarniiuiious unniniuivinmed

Wty A1salsaliam, 19107 AagY
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M15199 1 wlaundinuuunauszauaudfy vinalndnnsweinsumivendesivigsilnnssdl Tugne 3 U

(anAx 2557 - fugneu 2560) (wavtduariuiiuwandlunianuan)

o . AU o
ILAVAIUAIAEY Seasonal status - 3INYYaUN
(vun)
UNANUUOBUIN unUszannu 10 unnzyalvg) unnund uniuddaeduae uniuilug
(very common: VC) UNLYINg2-119U8 I unUsenaoang uais1uUn
UNINTLANTITUAT UNAULNAIDNMADS RALDEIEEND
unvInuUae unUszannu 13 UNNIEIUABAT UNNTLAIUSTINAT UADIIBN AR URNELAY
(common: C) aNv17 UNN1NYIY UNUTBAWIARITIRN UNUTBANDS
UNUTEAEIN UNUTEANL 1WA UABLNITALAUBNAN
unnehnAuwEes InAINYEIL uniuUaeduIna
UNDNEN 2 UNFULNAIFUING LN IFINT
uninulivey ynUsEannu 10 YNNTLAAALINAVAY UANALIUAS UNAUUADNLUNEDS
(uncommon: U) YNAUUA-wA udruiy unvludeedndiseu unnin
UNLDLIBU AN UNUENAI8LEN UNe9aN8LED
UNDNYN il UNN3¥AAREITUNABILOU UNNTLINTITUAT UNTULNAIINA
YNUIHEUUTY
ynangniavisanaly 1 PNWALAITISTUAN
unimutioy unUsedau 10 UNAMIY UnnelATIRenT unviludesssunn unAnadin
(rare: R) UNLYITI UNWULREUNLAUYTI UAATLE WNITUAWDNATY
UNANDI UNLBUNS
UNDWLN 5 YNNILINTILANULD UNNTLIAVALD UNDLdedUa
YNVLUNENDYAT UNFULLAIADLAS
UNBNENWHIU 1 UNNTEINTILNNG)
UNTINULBEUIN UAUTEINnUY 9 unnsEARINY unn1lInUInrul unfalaseiadula
(very rare; VR) UNYUR1-555UA1 UNARAKYILTYY UNBIUANULAY
WNAUUNAIBNERN unAUATIER unAgUIUYe
UNDNLYN 7 unnseInUInul unwudselediss unduwuasdin
unIukas-dnan unileddslug unnednuauanaig
unna LEm
UNDWYNRIY 2 YNIUBLAINLINNLNEDI UNDLHDANYLED

1.2 Aia1enfauaeunsEningndsin

HaNISANYINUIT USRS TAunanenas
yosunAeuTagy (M5197 2) Tnslameuinaudesil 7, 8, 9,
11, 127uay 13 wudﬂﬁv’hmmméﬁmﬁnguﬁmﬁwﬁ’wmaS]
Uinn ehuSnadnounldedretunniian 1 Uinw
goufl 8 Az 12 uwazuSimgesd 7 uaz 8 (TAndwdl

Wty A159lsaliam, 9107 AalgY

ANAAIEARIYINAY 0.87 uaz 0.86 AINAIAU) @1UTU
Whadesd 10 wui dmnuadeadsuinasug f e
deanmmusuriaundesnnluuinaiinaensveze
fivinns@ne ﬁqmamsﬁﬂmﬁmmsaﬁﬂﬂﬂssQﬂﬁium‘i
fvuagadrsafinzalusuianlagenaangadisramn
szgzhaarulssnaiidinuiinugnasiiienssaunaqy
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y50ilunase1fugas (microhabitat) NLANANNAY WU @1U150
WBBNTENIN USHUERETN 7, 8 58 9 Lilee 1 USIM v5aLdan
USHUEREN 12 wse 13 Wiga 1 USvu Wudy wiesand

AATTiAUATI8ATIEINTT 0.8 uAnInaunsAnwIlannge
ilnunmvesteyarinunfianysaindt iselidqalad
wuungiu wiediddviinuadiendatu 1

A15197 2 Adiiaueaeadesuninuluwdazusnnges Tununlnnineinsuminedesivigsilnngsd lugae3 U

(manAs 2557 - gy 2560)

Z1 Z2 Z3 Z4 Z5 Z6 VA Z8 Z9 Z10 711 712 713

Z1 1 080 073 054 075 08 08 08 074 048 084 081 0.76
z2 1 075 061 079 083 078 077 071 037 077 081073
Z3 1 062 074 073 078 084 078 046 070 079 0.71
Z4 1 063 056 061 061 058 0.13 052061 051
Z5 1 08 079 08 072 042 (076 080 0.70
Z6 1 085 081 071041~ 079 -~ 082 0.75
z7 1 086 080 042 076, 083 0.76
Z8 1 082 053 075 087 0.75
Z9 1 048 -068 079 0.71
Z10 1 043 045 040
Z11 1 079 073
Z12 1 0281

Z13 1

1.3 ﬁﬂ’WUﬂ’WWﬂ’ﬁ@H%ﬂﬁﬁu’e}GUﬂ

v '
A A

= A v v st
NaN1SANWINUUN LN g Us el lunug

o

wazgnineglutyduniegluaniunimdesenisgaiug
(Thailand Red Data: Birds) (Sanguansombat, 2005) 411471
1 wiia lawn uneatede daegluaniunmlndgnanaiu
(Near-threatened) u#a1nN15dTIazUTUUTITaUATEY
aunANaUSNYUNwaEsITUY AR sUssanalye 02558
wusuIuune1sansLderfing ui it Wuandanunhn
nseRsnYangns dmsvaniuninunaudgd-lUCN wuin
ﬁy’wm%’mag'ﬂq'uﬁﬁmmLﬁms‘i’m'amaqam'uﬁ: (least
concern : Swazidadiuiunansluinannn) wazuniiny

viavun Tegluday® CITES

=

| < a & &
aﬁlﬂnlﬁﬂmu ﬂqﬁ‘WUUﬂEﬂﬂaqﬁJLﬁ'ﬂIuwu‘Vlu

e

oA ), Y & = o o & X
poLiled 3 U uansliiudsndddyuesiiuluel uenainil
Tunudadiunfinglalivesvionulaginfigeisunniseysng
Tisnssegluiiuidely i unnwin unwulesUn-wauun
a < v = & o & o a a v
ynauAuenaty Wudy feaRanuadnduunydseadunnula
luvestn wandinddaiiunanwen WY UNTULNAIADLAY
N ad a ) ' %
undidedunnia unleadslng unneanuauenaty unweylu
a 2 v i~ v v P L oA a
a1 Wy lneTusnenmtulguselasdanniunUiies
. + ¥ o4 X
Fnardaaantl TneaunsanuunanenlununUwieil
Iongisipeuiteew awdufeuliguieu (winvunenenlidy
PR UNGAINBUTFBUNNATS)

AINNNISANVUNNAINITALATNUUNWIYN
o \ - P T oA ¢
fanauasaliiiud AU wslfalianugauanysel
ﬂuaﬂmmmazmmzﬁm%’uL‘fJuLma'WﬁUﬁEJLLaxLﬁmgqﬂuﬂ
P9uUnUseIN0U UNBNEN UNBNENNIY LATUNDNYWNDIING

(=3 & 1 % L4 a Y 1 =

Tely Faduuvaseydndaruvannyiinvesunliluee1ef
2. mswasuwlasanunainvinvasunlusses

1781 3 U Tagnnwsay
AUSUN19UaULUAIRITTALALIIUIUASININY
Un (detection) waAILARINISIN 3 FININTIWNUNIUIUYEA
fInsiasundas TaeUusnnuunsiy 66 ¥8a (32 + 4 yia/
waw) Ui 2 nudiandu 67 viin (36 + 6 wii9/Afaw) wazti 3
anaduaD 60 A (30 + 7 FUA/LADY) WY TuYENTIUIUY
& A A | Al Al °

ASIINUUN NUINdAIanadeeneunluln 3 Teetn 1 Iudu
ASIINUUNTIY 862 AST (72 + 16 ASY/Mhew) InaLAganuln 2
PNUUNTIU 959 AT (B0 + 16 ASI/ALABU) WHUN 3 WuIn
FIUIUATIINUUNTINARALUABLNES 687 AT (57+17 AT/
o) LHBiaITUININANIUAINAINGANIAVBIUN WU

° a o a A A A a
UUrlaunUseandu anaavdelies 45 ¥ia 91 49 ¥ia
119 2 wagdrwuasanuun dA1anasannidy 2 ag19u1n
(WUUNSIN 614 AT 910 843 A3 TUN 2) d@wmSuuneanen

LATENENEIUNUTN AINUIUTTLALALIIUIUASINNUUNANAS

Wty A1salsaliam, 19107 AagY



1209 3 wunu Tnenuunanenias 13 ¥ia (64 A39) F19910

v
[

Ui 1 waz 2 finvunowen 15 ¥l (96 ASY) uaz 16 wda
(105 p¥e) mugneu
Snuriisunuazsuuadeiinuuniianadutd 3
Tnotannzuneneniininitayinasnainnisadisdeneadng
guelvglasmnzmenuismdewasld @ 1 finsneaths
oPsmaiiemiiotie Wudneansedouitui) nsadsauu

12 971587539857 nnssal U9 13 aUUil 1 1@auunsIau - gy 2562

ABUNTA N1TATIAFUNNANYISTIUVIANIBUTUUTIMILAY
Tuth venaanfanssusing o vesindnwfidhluifivieya
wierulanneastuusnaiuiivn silidedlunewdnunld
Usgloniludisduresganiaenen usgnsuniu Feenaduld
Tiuselomivinndu wu unideadslng unnalwdinm uas
unnsydndie fnuiesnaieutis aa. - we meant
fnusninuldlussernauuvaneifiou

=] a a ° a & A o a 1Y v o = | =
19190 3 ﬁlfuﬂuﬂWWU"i]'lLLuﬂmqﬂﬁﬂ’]uﬂ’]quﬂﬂaﬂqa USL’]quWUﬂ{]ﬂ'V]ﬁWEJ']ﬂilWl'TJ'VlEJWaEJﬁW?]ﬂQﬁ’]IWWﬁﬁm IU“U’N 34

(manAu 2557 - AueeU 2560)

s . wﬁclﬂunﬁwu (@ﬂ) . ai’ﬂmyﬂ%l'aﬁwuyn (n%q)
: Un 1 2 W3 w3y | M1 W2 W3 w3l

unUszRaY (57%) a7 49 a5 52 756 843 614 2,213

Auaderiaifou+SD  27+4 3044 2545 48 +3 | 63+15 70410 “-51+13 1,107 + 744
UNDWEN (573) 15 16 13 18 96 105 64 256

ﬁWLaﬁlﬂﬁiaLaauiSD 5+4 545 4+4 16 + 2 8+7 948 5+6 133 + 90
UNDWHNWHIU (571) 3 1 1 3 3 5 3 11

AwndusaioussD 1+ 1 1+1 1+1 2+1 141 1+1 141 6+14
unawewiiain3enele (572) 1 1 1 1 7 6 6 19

ﬁ%a%m’mﬁauiw 1+1 1+1 1+1 1+1 1+1 1+1 1+1 10+ 6
AINFAU (590) 66 67 60 74 862 959 687 2,499

Auaderiaifou+SD 3244 3646 3047 67+6_ | 72+16 80+16 57+17 1,254 + 844

3, mswWasunlassuiuriauazsuauassiiny
UNTIUUNATUUILIUGDYF19E)

dloSsuiiisusunurdauazsiuaundefinuun
auuTnngessineg Wused (nmil 2) naensezan 3.9
wuTrdnunuarsiuruasafinvunluyisusaniinng
Wasuwdasandy Taglunisdnendi 2-usnaeedi 510 9
wuraungenitlusn uidleodhgli 3 wuin Sruouwiinun
fnulunsazusnuanamenwin Tngansus g 6, 7,
8 waz 10 dmduduauadefinuun wuih 992 U Unaes
7 6 - 10 wuunldUosadedu wivdbadundunuunldosas
wagiliodgtil 3 wut Weunnuiiae Suuadiinuunanas
pghaiuladn

nswasBL U anaan dufivguinineinnis
AoadreiiSusuludans®i 2 Tnentsielddnisneadrsenns
vosnnzimaluladgnamnssil saurimefiemdedinsnoains
orsvualg Uy Geflsausmnuazsasusd Fulun
serinafu waglinsaianuunsundnumuauugnialodeuso
auunsiiamdouasdield vhldusnaiinaitldsunansemy
Toun Usagoni g, 12, 13 uaz 11 s?faa&ﬂi‘luummﬁa -Thvea
nsfeadiienans vihlsunealulduselovdluiuiindeud
fleglndigs egslsfimu wuinmsieadrsdisusndiiunis

Wty A159lsaliam, 9107 AalgY

aynany vl 6 ieuanvinevesil 3 fRanssud
dudsensanatandeduiivgiudingy §Idediaaiuiiuid
astinsAnuseilemdinisneaiiudaiada iefnnuwa
nsenuresnsieadsredinnunlutnnninensuail
Tnenedeuhnsneassdinaseiauazsuundeiinuundse
el Fsanudanundladendnanmsathluszgndldly
nsaRUnsSamsdnunluiuiineadedug Aty
dinduludagiy

4. mswdsuwasuauriauassuiunssiiny
UNIHUNAUTIBLFDY

Flothdeyaviaun 3 U warensmuansduiu
viinavay (species accumulation curve) tusieifou
inadanmit 3 gl 1 wuin viaunindaeiiludisies
st 64 ¥ia utidiodgdi 2 nuh fSusdaunidiuiy
dnties uawasiinousifounanaudil 3 sauiedu 74 4fin ol
uninulmldniduunenenaznuldtesads ddluowanens
wurdaunldifisduuininineslainnn

dlefinnsanlusieasiBoanuin wiauniinuinng
Waguwladluseud (nwdl 4) dreiinuunldunndnidugag
qanumiifiunenen Musdoufusisudafeusmsuvie
orauunIiulasuneneniinulesunuagnunnd léud



2557539857 nnssal U9 13 aUUil 1 1@auunTIAY - Wy 2562 13

unduuuasdiimaiazunugugid@ng wasldnunuiuu
7 - 8 \fou Mailisleunnuviiauninniign fe Woununius
waziipunaAL 2559 tagwuundiuay 45 vlawiniu uae

Frunuriaun @N1)

Weunnutlesdign Ao Wouwweu 2560 (22 via) uazdun

Undunadtnuapouiuiauvesln 3 Audugan sanen

On

NuIIUTLnanaalaisuiu 2 Uneunmin

FuuassAnuun @9 1)

60 1 OB eEP zR oW 120 oB P R oW O
50 - » 100
c
a i)
.g 40 - % 80
] kel
< 30 | g 60
e 3
Z 20 2 40
10 - 20
0 4 0
Z1 Z2 Z3 zZ4 25 Z6 Z7 28 Z9 Z10 Z11 Z12 Z13 Z1 Z2 Z3 Z4 2Z5 Z6 Z7 Z8 Z9 Z10 zZ11 212 Z13
° a A ° & A @ ~
UIUBUAUN (UN2) UIUATIINUUN (U] 2)
60 1 OB BP BR W 120 OB ®BP BR oW
50 , 100
8 5
2 40 S 80
g g
2 2 60
5 30 5
o o
Z 20 Z 40
10 20
0 0
Z1 Z2 Z3 zZ4 725 Z6 Z7 Z8 Z9 Z10 Z11 z212 Z13 Z1 Z2 73 zZ4 75 Z6 Z7 Z8 Z9 Z10 zZ11 Z12 Z13
1 v 1 1
a ) al v a ) al
Iuusiiaun @U9N3) @;\%\ uuATIAnuun U9 3)
N
60 - OB PR oW - 120 oB P @R oW
50 - ., 100
8 5
Q o
3 E 80
> 3 60
5 5
2 2 40
20
0

Z1 Z2 Z3 z4 Z5 Z6 Z7 Z8 Z9 Z10 Z11 Z12 Z13

W=winter visitor/unanen)

Z1 Z2 Z3 Z4 Z5 Z6 Z7 Z8 Z9 Z10 Z11 z12 Z13

o \| DN, o , ) , ) o o
(Wae/ng): B= breeding visitor/1 .~' WeWHD91592791%; P= passage migrant/unowenein; R=resident/unyse918u;

a 13 A o Y A
NINN 2 mmwmumwwuuﬂ

0

(detection) TuuSugasmig 919 13 U (z1-z13)
Puunilusel Awsifiounainu 2557-fugneu 2560

Wty A1salsaliam, 19107 AagY
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80 -
3
8 70 -
(0]
o
(7]
5 60 -
S
c
2 50 -
«©
=]
g
3 40 -
0 T e N —————V/ [0 04|
61 N1 D1J1 F1 M1 A1 M1J1 J1 A1 S10O2N2D2 J2 F2 M2 A2 M2 J2 J2 A2 S2 O3 N3 D3 J3 F3 M3 A3 M3 J3 J3 A3 S3
AN 3 FnnUaUNTINUaTaN AaRRsEEEIAIANYT 36 oY AsRBURNaAN 2557-fuEngy 2560
FuIusiaun UN1)
120 OBEPEZRODW
50 OB P @R oW 100
2]
o 5 80
Q 5
Q
%’ § 60
e 5
20
0
O N D J F M A M J J A S O N D J FM A M J J A S
v
FuIuriaun UN2) M FuuASIAnUUn (U9 2)
120 OBEPBREW
50 0B mP @R BW — 40
40 2
3 g8
g 30 8§ 60
2 o 3
g 20 240
z z
10 20
0 0
O ND JF M AMUJ J A S ONDJFMAMUJIJ AS
>
ﬁi’wmwﬁﬂu@ UIUATIANUUN U7 3)
DN 120 OBEPBREW
50 1 0B mP @R aW 100
40 9
3 § &
g 30 $ 60
2 o
5 5
g 20 g 40
10 20
0 0
M A M J J A S ONDJFMAMUJIJ A S

O N D J F
( Wﬂ?%@r&dmg visitor/unawewiilev39a9lY; P= passage migrant/unowegwea1;

ent/untse18u; W=winter visitor/unewegw; O-S= October/saIAu-September/fiue1eu)

Ad 4 SnnurdawasduuesiinuunidSeudsudusediou dusidounaiau 2557-Augeu 2560

Wty arsalsediam, 10107 Aalgy

@?\’/
©
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dwdusuadeiwuuntu wui Gululuiiema
deafuiuduriaun Wouiinusiuuadanniian fe
WBUNUAIMNUS 2559 Wuund1uwiu 100 A% wazieuinuun
Sruautiosiian Ae Weumwisy 2560 nuuniies 34 ady
(i @) Had Srunuadiinvuniidedowindu 70 ads
fowiou (33 wiasoiou dnandiedu) Malnfiansan
Wusewdia wuin unusianuiisindafsmaensesnan
fidnw Toun undunsameInnmdes undide - a1eido unau
Ay unduRnuAY unidlasenALIa unUEETIIN
unnsEINUINMYY unduLtadngn warunNIRNuALena1Y
vissunursdianuldenn Tnsunfinutiosnia 5 ad naonsvos
nandidnw 1o unmz%w“uy-mﬂ WNNWINUINTUT UNARA
a9 unfuunasendih unauAEd unaguIUYs undng
ugaul unduasdinunutesledse

Wefiansansiuusiauarsiurundeiinuun
eieuUSsuiiuusazd wui sunurlaunAeudiensd
TWI7 1 uavSudsuuladudi 2 wazanasednsdnudaus
Wousunan 97 3 Fesuntufugassoznaiidine uas
Sruundeiinuun wuin Buasasdausideuiiuiay wazs oy
afduniswuunnun anasetannlu®i 3 mswusdaunuas
fﬁ’wmuﬂ%y’qﬁwuuﬂﬁ'Lﬂ?isuiﬂlmwiaxLﬁauﬁ?mﬁﬂmﬂmma
PNMA1eUsENIs (Marzluffet al., 2001) wu 1) gania lagly
Prqgrun nuirdunenendiuiluiiufitn dwalisiuoy
viaunlnesaanfisdy, 2) m3LﬂﬁauLLUaﬂﬂ’uﬁ:ﬁmUﬂﬂquLaz
flensvesun Jsaenndestudadoduggnia Tuurdifay
Ifvemsunnnsedinenlduiudnaliiilon1anuuntnues
pSsitu vieunsthafivunsindinistislu wh ue v wumas
21MN5ANAY TINDLaMaUNBanasnag unIeelt Y
Ustlgaiusnatianvsewndsudeludmgsutalngifos,
3) maasunlasanmennialugie iy naniaisaluus
Ay Wy msfilunanudlurisng wudr unsiinnevay
TunuldfnninunngdmuSeugaadull vieludiggiou
ﬁqmmﬁqﬁuamﬁmﬁa ﬁﬂﬁﬁzmmmﬁunﬂimgé‘fﬂﬁLﬁu
Suaauiu waz ) nssundulaeuywd lawn Aanssuves
thnw wu mstingndls] nsifuteyaiievilassnu Wusu
n1sasamiuR gl ursunIalull & vihagesd 1
M3deyaTlUanlngsadnToULUALAZIAIUA MULLITIUNN
UYARINTLATUIUNBLNEY LaEAaINTIUNITNOAT19971AT
Tz usnngoad 11 ?ﬁqﬁsaauﬁuasiammﬂﬁumﬂimy'
MlAAaldgsduarsuniuun J9019dmaliundrausiiu
AU (Usend Aana kagaly, 2544; Siramiet al., 2008)

5. @nennvesiudivnundnninenslunns
aufnsuniflanfBuifisufuiiuiisu 4

nnsAnuluszezan 3 U wun Audiuada
n$wensastignuazidundontvunndn suiaiuiiusedia
50 13 anunsamuunleis 32 29 55 ana 74 vila @adaind
AnunaInuateAeut1sgaiaiudsuiiivufunaaadia
gurnlndidssfunaziinissuniulaesevusaaiud wu
auInsan NrIvTindn NTuMMIMIUAS Fanuun 59 i
(509870 FUUNATN wazAMY, 2550)-U30UTNNITIITT
aszUnu Seksaglndqudnisdapl Aadnied danuun
39 ¥in (589870 AVUNATN LAYANY; 2552) ﬁqﬁu ﬁuﬁumﬁ
Jafinenmlunsduuvsseysagariunainuaienadinn
vosdminguunladusgrsieenlsinimnfnwiaunain
slavhnsunminenduoranuunldmineiety (Wu fis1091u
n1snuunluguIaInsalumIiIng1ds 96 wia (Yuasnsal
WnInende, 2556) dissansewinamsaneadatinud Sunen
nateydaunlduselovius naauiunea nvesunInede
FanasAnwiunaminedoasyinliifnanudlaSosnsld
Usslgmdvesunluiinivalgdnauiu

auHanIsAnen
nATetuiingusrasfiflednumaasuudas
serUssnouvesiauniilddselovifuiivndnaniweans
unyInedesiadgsalunssd uszeziian 36 Lieu
(Woumanay 2557 - fugeu 2560) WUUNTIAY 32 29
55 ana 74 vl (FoinenmaniuaseavideniufuLans
Tunanuan) Suunduunyssddudiuou 52 e (70.27%)
unemen 18 wila (24.32%) Wy unildedtslng unwulies
lvd5s undunuasreuns Wudu (asunoweniFuidianly
Uselomifuiilndausifoutusey wasuissdalivselovd
serlosunuiafeunguaiay) unewsnsnu S1uau 3 wila
(8.05%) lu unnszinthuang unfuuvasmzlnnindes ua
undideatside unenenuiniely 1 wlia (1.35%) laun
unifudsssum dearngedimnit 13 90 Ui vged
ANUARgATAeutNEs (Eaduianundieaiennnit 0.8
WU UShagesd 7, 9, 11, 12 ua 13) ualifiusnalafinuun
Iomiiauduynaiia
dmdumaiAsundamesiiauagiuauun wui
i 2 annsonurdaunlfifistuandusniidnwus sy
Lisnntdn wisiwaunsafinuunnuin anasuazvanasedtaiu
lednludi 3 vesmsfine GeoratinanmssumIuvesLyYd
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AMANUIN T1BTOUN (IFBIUAIRUAIBNET) WarT1uazBendue) vasuntuiununinnsneins
wnInendeswdinitnnssalsvdgilnnssdl (ganau 2557 - fugneu 2560)

Yy donunw’  seRU
123 Th IUCN ANwdAgy’

AIUIUATINNY (detection)
z1 z2 z32z4 z5 z6 z7 z8 2z9 z10 z11 z12 z13

Falng FoINenAans donug!

unnsgIndilanwile

1 Phylloscopus borealis w 01311 1 0 2 0003 1 /// - LC)61LR
2 unnszaRuALie Phylloscopustenelljpes w 010031 00 O0O0O01110/// - LC74T7R
3 unnsEandendnaouau Phylloscopusplumbeitarsus w 22214 2 2 2 1 01 2 1 /// -/)LC 127U
4 uﬂﬂsz%mﬁiimm Phylloscopusinornatus w 31123 3 2 3 2 0 3 1 2 /7/7/7 L 7LC139 U
5 unnsEanUINM Phylloscopusschwarzi wW 000000 2 0 0 0 0 0 0 /-%“~- LC/08VR
6 unﬂix%m}hmqa Phylloscopuscoronatus P 13001 1 1 0 0 0 0 1 1 /// = LC 42

7 UNNITIUADAN Orthotomusatrogularis R 21113 2 3 2 1 0 1 4 3,/ LC 289 C
8 UNNTLIUFITUAN Orthotomussutorius R 321154 2 2 1 0 2 2, 1-+//7 -7 LC 226 C
9 unnszARTYY Lonchurapunctulata R 000006 00 00 0 0-5 //>- LC 19
10uﬂﬂiz<§ﬂmﬂwmn’; Lonchurastriata R 21001 1011 10001 1T v A// - LC 148 U
11unnin Amaurornisphoenicurus R 00101 1 1 1 21t o0~ _1//7/ - LC 110U
12unneLfineny Halcyon smyrnensis R 11100 1 3 1 1 2 1 1 ///7 - LC 186 C
l’j’uﬂﬂsgﬂi‘lﬂiﬁ Centropussinensis R 11112 2 12 1/0~11 2 /// - LC 304VC
14UNNNLYUAY Kittacinclamalabarica R 00101 1 1 2 2 3 01 1 /// - LC 128U
15unMalutnu Copsychussaularis R 40121 3 3 3-3.0 2 2 5 /// - LC 268¢C
16 unNENAULKRDS Dicaeumchrysorrheum R 20100 2 32 190 1 0 /// - LC 204 C
17 unnEnUINAUN Dicaeumn agile R o00O0O0OWD 2(2,0~0.0 0 0 0 ///7 - LC 27VWR
18UNNWIU Crypsirinatemia R 1110 2 0-2 51,3 0 0 ///7 - LC 87TR
19UNNNIN Eudynamysscolopaceus R 2210211 27050 2 4 2 ///7 - LC 31.2VC
20unialAssAes Gracupicanigricollis R 00O0O0O0OOCOYW O OO0 2 3 ///7 - LC 38R
Zluﬂﬁﬂﬂidﬁ’sama Acridotheresleucocephalus R 00000 000 O O O OO 2 --/ - LC 08VW
22 unAuUaLANEIUL Chalcopariasingalensis R 0 2/400-¢ 5 4 0 0 0 3 0 /// - LC 129 U
23uﬂﬁuﬂ§ﬂa§1§wma Anthreptesmalacensis R 2.4103,6 3 2 0 0 2 4 2 /// - LC 297 C
24unfuldneding Leptocomasperata R 37328 9 9 7 3 0 1 3 1 /// - LC 353VC
25unfuldeniaes Cinnyrisjugularis R/J)2 2012 3 2 3 1 3 0 2 2 /// - LC 158U
26 UNAULLAIDNLUADS Mixornisgularis R~7.5556 4 8 6 5 0 5 6 3 /// - LC 426\VC
27un‘u§uﬁwwaaﬁw Orioluschinensis W. 02002 2 4 1 1 01 0 1 /// - LC 50R
28 unviuTiaysIIUm Aegithinatjohia R~31012 1 2 3 10 2 2 07/// - LC 86R
29unvilutiesUndiBey  Aegithinalafresnayer R0 2400 4 5 4 000 3 0/// - LC 126U
30uniutesleline Lusciniacyane W 00001 0 0O0O0OO0OT1 0 O0//-- LC LIW
31unwulesUnuauun  Hemipuspicatus R 55002 1 2 4 0 2 2 0 0///7 - LC 50R
32 UNLUYN Geopeliastriata R 200000 0110 2 21 2///7 - LC 78R
33UNLUAIETINAT Treroncurvirostra R 000O0OOTOOOT10O0OOO-/-- LC 22VW
3dunilvg) Spilopeliachinensis R 32202 2 2 3 2 0 3 2 2 /// - LC 338VC
35‘14ﬂﬁﬂ@LL5NLL€d’J Surniculuslugubris R 11001 1 0 0 O0OO0OOO0OT-/7- - LC 20VW
36 unAnRAN Chrysocoecyxxanthorhynchus R0 001 0 1 2 0 1 0 O O O /// - LC 36 R
37UNLALIN Glaucidium. cticuloides R 210001 0O0OO0OO0OT11T 1 2 -// - LC 64R
38 UNTULNAIABLAY Ficedulaalbicilla w 100111 1 2 001 2 07/// - LC 64R
39 UNFUULAIINGT Hypothymisazurea w 2111201 3 2 3 0 2 1///7 - LC 116 U
40 unJuMNAINEINAAR Y Ficedulazanthopyeia P 0000OO0OT11TO0OO0OO0OOOTGOT O/ /-- - LC 06V
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AANUIN (AB)

dlne E IR . S1uruAseiiny (detection) Yitwy sanunw? szfi'vw 3
z1 z2 z32z4 z5 z6 z7 z8 z9 210 z11 z12 z13 1 2 3 Th IUCN ANU&IALY
41uﬂ5mmaﬂ?1ﬂ§’1 Muscicapasibirica W 00001 0 0 O 0 0 0 0 -/-- LC 06VW
a2unduniasdtnmma Muscicapadauurica W 32212 5 3 2 3 0 2 3 2/// - LC 294C
43 unTuuNasdin Fumyiasthalassinus wW 10000 0 1 0 1 0 0 0 0-/-- LC( 16V
a4undunuasendin Cyornishainanus R 010104 000000 1 //7-- [LC 25\
45UNUATKIREN Meropsleschenaulti R 00000 OO OO OO0 2 0 0/---({LC~08W
46 un3UAUDNATY Pellorneumruficeps R 00004 3 0 1 0 1 0 0 O07///4~_LC ‘72 R
a7unideatjilug) Coracinamelaschistos w 11100 1 1 0 0 1 1 0 1 ///5==[C_ 30W
A8 UNUBILTIFN Dicrurusleucophaeus W 24212 2 2 2 1 0 3 3 3 /W//A= LC 215 C
avunussiamsusivg  Dicrurusparadiseus R 32123 3 3 3 3 0 3 4 5-/// - 1C 402VC
SOUﬂm‘UW‘UVjﬂ Coracias benghalensis R 0000O0O O OO OO O O0—-1W/Frt- LC 2.5 VR
51 unfives Psilopogonhaemacephalus R 0 0 00 0 0 0 0 1. 49-2_ 2710/4/ - LC 45
52 UNUAILAITIITUA Pitta moluccensis B 10211 2 3 2 0 0°12~1///7 - 1LC 102U
53unueKeutu Hirundorustica w 50000 2 4 0 0 0 4 0 1/// - LC 124 U
54Uﬂ€ﬁ€)ﬂ1‘m€g Phaenicophaeustristis R 43202 1 22,2 (2 3~2 2///7 - LC 280C
55uNUs0AABANY Pycnonotusfinlaysoni R 46433 5 6 4 3 0 3 4°2/// - LC 45 vVC
56 UNU58ANDY Brachypodiusatriceps R 10103 2 6 3434 2 0///7 - LC 223 C
57unUsanaiu Pycnonotusblanfordi R 20001 4 3 4 2 204 2 2///7 - LC 211 C
58unUsenntiuig Pycnonotusgoiavier R 3220 2.5 43 2~-0 3 3 3 /// - LC 254C
59 UNUTOALNEBININ Pycnonotusflaviventris R 2 232/5/4 4~2.12,0.4 1 1 /// - LC 215 C
60unUaNA18LEN Arachnotheralongirostra R 11112/t 10,21 1 0/// - LC 105U
61uﬂwa§'mmuaﬂaw Locustellalanceolata w 00O0O0O0OWW OQ O0OOO0OO0 O0-/-- LC 0.6 VR
62 unwey ldnn Pericrocotusdivaricatus w 00000 O0/6,1 1 1 0 1 0/-/ - LC 16VR
63uniisulh Columba livia R 133203 3 5 3 4 2 7 3 11/// - LC 365VC
64 UNINTZANGTINA Megalaimalineata R 3220123 2 2 14 1 2///7 - LC 313VC
65 UNENAELEHD Gorsachiusmelanolophus R 21 0001 1 2 1 2 0 0 1 1 ///NT LC 124 U
66uﬂ§mmuwa'gu Dicaeumcruentatum R 01320 4 6 3 1 0 0 4 07///7 - LC 195C¢C
67 UNBUNTALAUDNAT Rhipidurajavanica RW(2t~1~101 2 2 3 2 1 1 3 2/// - LC 246 C
68uﬂ§3w§fmmu Cacomantismerulinus R~ 0 000O0OOOOOOOOO1-/-- LC 1.1 VR
69 undideanulde Laniustigrinus PP 41,0000 0 0 0 0 2 0 0 0/// - LC 06VR
70undidedithna Laniuscristatus W-1'1000 10000 1 1 1/// - LC 43R
71uniBesen3m Acridotherestristis R. 72200 4 123 9 3 6 2 6/// - LC 335VC
72um§yﬂﬂ‘m\18u Acridotheresgrandis R 31000 2 3 0 4 0 3 3 9///7 - 1LC 131U
73 UNWBUN Artamusfuscus R 0000O0OOO 2 2 0 0 O0 O0 5//7/7 - LC 50 R
748m Corvuslevaillantii R o1111 0 31 2 001 2//7/7 - LC 93 U
U 121 88 6438 101 148 162 123 108 39 103 107 123

MYWR: 1. @0Ue 1 B= UNENBNADYSIslY; P= unewenWiL; R= unUsesnauy; W= UNONEN(AFIUA UfREAY UasAne, 2555)
2 @niuan:Th(Thai) : Thailand Red Data (Sanguansombat, 2005): Near Threatened (NT) - aq”luamuzgn@ﬂmm;
IUNC ; IJCN Red ListData (UCN, 2017): Least Concern (LC) - favnuidosshsionisgayius
3 syaumNdAgAavLansARatiaNdIAty (important value) 91nN15ALIALVC (very common) = WUUBBLNN;
C (common) = WUUew; U (uncommon) = wuliivee; R (rare) = wuen; VR (very rare) = WugInuIn
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NsNUINVDWEIABUNTALESUNANKNAULEIRNAUUAAZLIYA

Fire Resistance of Reinforced Concrete Columns Containing Ground Rice Husk Ash
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Abstract

This research was to study the fire resistance of reinforced concrete columns containing ground rice
husk ash. The designed compressive strengths of control concretes at 28 days were 300, 500 and 700 kg/cmz.
Rice husk ash was ground until the particles retaining on sieve No. 325 not more than 5% by weight. Portland
cement type | was replaced by ground rice husk ash at 0, 10, 20 and 30% by weight. Reinforced concrete
columns were cast at size of 0.20 x 0.20 x 0.80 m’. The samples were cured at 90 days and burned at 600 ,°C
for 2 hours to test the compressive strength and compared with unburned reinforced concrete columns:

From the experimental result, it showed that the use of ground rice husk ash at 10.-and 20%’ could
improve the strength development of concrete at 90 days and were higher than that of control concrete while
the use of 30% slightly lower than that one. After burned reinforced concrete columns-at 600°C.for 2 hours,
it was found that the strength of columns were reduced approximately 45% of control cotumns without ground
rice husk ash for all designed strengths. Usage of ground rice husk ash in reinforced concrete.columns decreased
the strength loss due to burning. The optimum usage of ground rice husk ash was-20%.which it provided the
strength higher than the burned column approximately 10 to 15%. From the-result, it can be concluded that

ground rice husk ash can increase the fire resistance of reinforced concrete columns.

Keywords : fire resistance, compressive strength, ground rice husk ash, reinforced concrete column
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Abstract

This research was to study the properties of fire resistance of concrete with bagasse ash at different
temperatures. Designed compressive strength of control concrete at 28 days was 300 kg/cmz. Bagasse ash from
sugar mills was improved quality by burning at a temperature of 400 °C and ground to a particle size retaining
on standard sieve No. 325 less than 5% by weight to replace Portland cement type | at the rate of 0, 10,720, and
30 by weight. Casting the cylindrical sample was cured at 90 days and then tested for strength before and after
burned at 200, 400, 600, and 800 °C for 1, 2, 3, and 4-hour, respectively.

The results showed that the compressive strength of concrete after burning depend on‘the temperature,
the period of burning and replacement of ground bagasse ash. The temperature and period-of burning increase
while compressive strength of concrete declines. Use of ground bagasse ash as an ingredient in_concrete, can
improve the strength and fire resistance of concrete in all temperatures. The optimum_usage-of ground bagasse
ash for the higher compressive strength of concrete before burning was 10% ‘feplacement which its compressive
strength increased 12% of control concrete. For fire resistance, the optimum usage was.20% replacement which

provided the higher compressive strength about 10% of control concrete after burning.

Keywords : fire resistance, compressive strength, bagasse ash, high temperature
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UNANED
WoilAnwnmsusuugiBmsfuuuudumaeyadmiuamnzausaivasiuiduiaflunea dullesiusznoundn
fio SuUszansiidy frnisweageiidu sveznselan mssdunsifeszans udedhmsuanasududsznoutes
nnwes Fdldveassiuileitunaaoy 5 ety Afdwnududs NS 2, 5,10, 20.uag 30 SmsnsuaniUdsudulsznou
vaaInwes CR = 0.1, 0.3, 0.5, 0.7 uaz 0.9 uazd uIuUssy s NP = 10, 30; 50, 70’ waz 90 91NNISANWINUTY 8RS
nsuaniUAsudulsznouresnnAes CR = 0.9 wazdrunulsznng NP =50 [Wurfimnzaudgavesiladdusiadlunea

laeNUTUUTEIENSAULUUEIVA1890

AdnATY : MIMANINzausian, flandudailunea, 3n)sAulTUdIna1E9n

Abstract
This research studied ‘an. adaptive Multi-Point Random Search (AMPRS) for global minimum value of
multimodal functions consisted”of main elements including population number, a search direction, step size,
population operation andcrossover-rate of vectors. In which this method was performed by using 5 selected
test functions with-the(following parameters: the variable number N = 2, 5, 10, 20 and 30; the crossover rate
CR = 0.1, 0.3, 0.5, 0,7-and 0.9, and the population number NP = 10, 30, 50, 70 and 90. The study found that the
crossover rate CR = 0.9 and the population number NP = 50 were the suitable global minimum optimization

value of multimodal functions using an adaptive Multi-Point Random Search.

Keywords . Global Minimum Optimization, Multimodal Functions, Adaptive Multi-Point Random Search (AMPRS)
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Rastrigin Function

Al 1 (s f (X, X,).: Rastrigin Function
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nsglag (STDEC)

Tumaudl 2 : asUsErnsBuFuLUUAY

11 12 13 XN
21 X2 X23 XoN
X31 X32 X33 X3N

| *NP1 *NP2 YNP3 YNPN |

dle x; € (L, U1 WK xbest \uqmitlstrndngauas
fhest \fuarilaridusnan

Sunaudl 3 : I X, \Dudsswnsiail 1 wdde 7 =
1,2,3, .., NP fq'unmma%ﬁﬂmwmwﬁwﬂw V havasna
nnwed Xt 90 X; laefl STX 7

fugeuii 4: duanines x; e j # i Mnsuan
dulszneuvesnnnedmesnTImILaniUdsy CR sewing
nnmes St v x; Toeil

Xik: rand ) < C or k=1,
xtk =
xty Otherwise

e I; f9 Swnudnguszning LAeN, rand €
[0, 1, k = 1,2, 3, .., N uay CR @p FnsnsuaniUasy
drulsznevvesnnmes nefl CRE [0] 1]
Sumaudl 5 : Wisuiiiaven f(xt) fu f{x,)
i fxt) < f(x) Wi x, =
4 foe) = fixy

a0 f(xt) < f(xbest) Wi Xbest =
xt, f(Xbest) = f(xt)
Sunaud 6. Slinuaaiinauluusiasfulszens
1% ST = ST X STDEC
FUABUR 7 : ErsuaumsFenldilsddutennin
VWU NFMAX Iinandunewud 3 - 6 uidunnnin NFMAX
Tivgaaniunisagldqadiliaiign Xbest elvienitaridu

o

qumfbest

3.2 mé’mwmmantﬂﬁaud’auﬂszﬂawaaqﬂ
Adumanza
Al CR = 0.1,0.3,0.5, 0.7, 0.9 Tolunsuan
dulsznoutesgannineimesninsuaniUdeu CR 59w
nnmes Xt fiu X; \lo j # i loeil
Xik: rand() < CR or k=1,

xtk —_
Xty Otherwise

e I; fi9 SnuANguszie 18 N, rand )€
[0, 1, k =1, 2,3, .., N uag CR-fa SnsnsuaniUdey
drulsznevvesneos ned CR-E10, 1]

1. TeWandunedsy-5 #Handu laevinisneaes
10 91 uay N Ao dveslawu Wo N = 2, 5, 10, 20 waz 30
mvuali NFIMAX = 1000 X N,

2. MAUAIOULRA LAY TDUIAULUD AR FILUT
T L < Xx; £ U wag ST =09 X (U- L), STDEC = 0.9

5 Avnadnsinisuanilasudnysenouuegn
AWes CR=0.17 0:3,50.5, 0.7, 0.9 wagduwuUszwINg
NP =10, 30,-50, 70,90

3.3 Wendunageu

N
1A :Z‘xi

=

i+1 ,
Toen x; €[—1,1],

i=1,2,3,..,N williirsgn fis Xx* = (0, 0, 0, ...,0) Fln

cou o *
ArlsAdudgn f(x )=0

SUM OF DIFFERENT POWERS FUNCTION

ﬂ']‘IN‘I?i 3
wans f, (X, X,): Sum of Different Powers Function
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N ALPINE 1 FUNCTION

1
. 6 . ;
2 5 Zle- 24+sin| — | | Ipef

X
i=1 !

¥, E[—11], i=1,2,3,..,aflddengn fe x* = (0, 0,
0, ...0) Fdlveiladdusan f; (¢ = 0

CSENDES FUNCTION

Taodl x; €[—100,100], i=1,2,3..,N niilvid1sgn fe
X" =0, 0, 0/0) Fildadledidusingn f; (x" =0

o SALOMON FUNCTION
2wl 4 uans £,0x, X,) : Csendes Function

4

2
N N N
2
3. f, :in + Zo.sui + ZO.Sixi
i=1 i=1 i=l1

Tned x; €[=5,101, i=1,2,3,...N qnaiilAsngn fe X" =
0, 0,0, ..,0) Fsldilaidusingn f; (x") =0 R P

ZAKHAROV FUNCTION = .
il 7 wana £ (x, X,) : Salomon Function

3.4 WA CR fiisnzau
Amuald N = 30, NP = 10, 30, 50, 70, 90
waz CR = 0.1, 0.3, 0.5, 0.7, 0.9 2gldd NP fwangau
fio NP = 50 Fauanduae Mean wag SD ve4 fhest d1v3u
flefFunedeu dlo NP = 50 fuioluil

ANl 5 LA f,(x,, X,) {Zakharev Function

N
a4 ﬁ ZZ‘xiSin(xi)-FO.lxi lngd
=1
x; €[—10,10], /=1,2,3,..,N Wilir1wga fio x"= (0,0,

0,..,0 %ﬂiﬁﬁﬁﬁqﬁ%’uﬁwqm fixh=0

PIUNA OUTUUN



1587153985 wwssal U9 13 avuil 1 10ouunTIAN - W18y 2562 49

M15199 1 waneAn Mean wag SD w03 fhest dmsuilsidunaaeu f,— f; e CR =0.1,0.3,05

CR
0.1 03 0.5
S (x) Mean SD Mean SD Mean SD
A 1.994D-14 2.258D-14 1.350D-14 | 1.942D-14 0 0
1 0 0 0 0 0 0
A 0.000018 0.0000387 | 0.0000097 | 0.0000089 0.0000051 0.0000074
Ja 0.00004 0.0001041 0.0000206 | 0.0000351 0.0000159 0.0000021
fs 1.6594333 0.2713378 1.0688684 | 0.2665839 1.9183168 0.5047651
AT 2 LansA1 Mean wag SD va9 fhest dmiuilsidunaasy f,— f; e CR =207, 0.9
CR
0.7 0.9
f(x) Mean SD Mean SD
£ 0 0 0 0
1 0 0 0 0
5 0.0000059 0.0000038 0.0000009{~0.0000007
Ja 0.0000116 0.0000019 0.0000102 | 0.0000016
fs 3.6276857 0.9484118 0.369313 | 0.2494319

9INANST 1-2 dwSU N = 30, waz NP = 50 U

TnTnsuanilisuduUseneuveInnnesivzanan

dmsuilsdduneaeuria 5 Slefdu £, £ fo, fiuadf, e

CR =09

A15197 3 uaEnaAn Mean waz SD Y9 fhest dmsuilandunagou f— f; e N =2, 5, 10, 20, 30

3.5 NadauUszaANSAMNSIUAULAA19

flmiua N = 2, 5, 10, 20, 30 F19INN1TVAADS
F19funudn NP = 50 waz CR = 0.9 Juriimanzaudian

Judenumaasulszansannsldauiifanng Auilendu

nagay 5 Weidulaen1susuusaisnisAuwuugunaieqn

léfwamimaaaéfamiwﬁ 3-4

f(x)
A b 5
N Mean SD Mean SD Mean SD
2 2.921D-14 4.514D-14 0 0 0 0
5 1.241D-10 1.865D-10 0 0 0 0
10 3.219D-12 5.761D-12 0 0 0 0
20 3.925D-13 1.200D-12 0 0 0 0
30 0 0 0 0 0 0

PIUNA OUYUUN
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A15199 4 uaneAn Mean wag SD w3 fhest dmsuilsidunaaeu f, — f; e N = 2, 5, 10, 20, 30

S(x)
4 I

N Mean SD Mean SD

2 0.0005027 0.0003321 0.0404116 | 0.0560341
5 0.0000435 0.0001884 0.0005632 | 0.0003625
10 0.0000429 0.0001041 0.0003733 | 0.0001441
20 0.0000226 0.0000247 | 0.0018389 | 0.0007202
30 0.0000102 0.0000016 0.369313 | 0.2494319

3INANT199 3 - 4 g C Mmngauigeamsu
Handunaaeuiuifsne wud awnsegiingameulsnvun
5 fleridu

NANI3IY

uan I islfhABnsususiBnsAusuUEY
#a183A (An adaptive Multi-Point Random Search : AMPRS)
Faflosdusznoundnie Srurulszrnsidy fenisesge
fidu szeznselan nsdudiunadaseeins wagdasnnis

PIUNA OUTUUN

LANABUAILUTENGUTRINAMIBS HAIHANTNARDINTTG
ndrneuvesusias ety wasd iUl N = 2, 5, 10,
20, 30 wnUSguLiguiuIsn1sAuBUUEY (Random Search
method : RS) BufladAusznoundn fie S1uuusswinsiidu
fimnsvasaiifu setznssian dmsuiliunnaousie 5 feidu
ﬁafl :Sum of Different Powers Function,ﬁ: Csendes
Function,ﬁ: Zakharov Function,ﬁ: Alpine 1 Function
wa® f,: Salomon Function @slénadaned 5
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ANT97 5 wande Mean wag SD w9435 RS uay AMPRS dvsuilaidunaaeu f; — f; Wle N =2, 5, 10, 20, 30

N13.U3ULABUAS Random Search Method (RS) wag An adaptive Multi-Point Random Search

(AMPRS) dwmSulaidunageu f — f;

Random Search (RS) An adaptive Multi-Point
Random Search (AMPRS)
S(x) N Mean SD Mean SD
A 5 0.0000007 0.0000017 2921D-14 4.514D-14
5 1.111D-08 9.419D-09 1.241D-10 1.865D-10
10 0.0000002 6.875D-08 3.219D-12 5.761D-12
20 0.0000005 9.186D-08 3.925D-13 1.200D-12
30 0.0000006 8.886D-08 0 0
£ 5 0 0 0 0
5 0 0 0 0
10 0 0 0 0
20 0 0 0 0
30 4.710D-09 | 4:131D-08 0 0
A 2 0.0000004 0.0000321 0 0
5 0.0000005 0.0000007, 0 0
10 0.0000004 0.0000006 0 0
20 0.0000097 0.0000231 0 0
30 0.0000009 0.0000007 0 0
fa 2 0.0006636 0.0010803 0.0005027 0.0003321
5 0.2888063 0.6380882 0.0000435 0.0001884
10 0.6649655 0.6684844 0.0000429 0.0001041
20 4,1845295 2.405158 0.0000226 0.0000247
30 9.1358615 3.7098488 0.0000102 0.0000016
fs > 0.0999114 0.0942361 0.0404116 0.0560341
5 3.7694301 2.4508145 0.0005632 0.0003625
10 22.648772 6.1932201 0.0003733 0.0001441
20 77.717505 14.360564 0.0018389 0.0007202
30 128.39623 15.893479 0.369313 0.2494319

PIUNA OUYUUN



d3Uuazaiusnenan1sivg
mu%%’aﬁlﬁﬁ’]Lauamﬁmﬂ'wmmzaw‘i’wqmm
Hendudanlunealaenisusuusaisnisduiuuduraleyn
(An adaptive Multi-Point Random Search (AMPRS))
F9o 1 EULIRANTIAUATIAVIIUBINISAUIINITANTAULUY
q'wmEJ@mLasLLuaﬁmawn%umaumiaé’umaﬁuﬁ:mm%umau
aunsiBawanie daldneaeuiuilsidunaasu 5 et
fiofo fon fooueg fi Balidwaududs N = 2, 5, 10,
20, 30 91u3UUsEE NS NP = 10, 30, 50, 70, 90 4Larsnsn
msuanasudiulsznevvesnnaes CR = 0.1, 0.3, 0.5,
0.7, 0.9 91M15747 5 ugnsA Mean uaz SD 99935 RS
waz AMPRS dwisuilsidunageu f, — f; dlo N= 2,5, 10,
20, 30 AwE1Y laen1sUTuUTIIsNITAULULENVAIEn
d1%5U N = 2, 5, 10, 20 waz 30 WU ﬁﬂ’lSE.jL%/’]éﬁ’mE]Uﬁ’:d
5 fladunazdioRasanauuludvesineuszSe ey
euenuesiledduann deidu £, £, £, fwas £,
NWANITIRY WU N15UFUUTIBNsAULUUEY
WA fiuszansanlunshudmsuilesduiafluneadildy
nageuse 5 Hafdudaldsnsnisuaniasuduysenouves
ANWas (CR) Ae CR = 0.9 LLagﬁwuauﬁ;mﬁﬁu (NP) f®
NP = 50 wWui a’m*ﬁa@:ﬁwﬁﬁ’mauﬁ&ﬂ 5 flaidu Faazviou
@mauﬂ“ﬁfuaaﬁqﬁ%'uﬂaaimaaﬁﬁwﬁwqmLawwﬁﬁaqmgnqm
Lawwﬁluawi}m ?z’fdfgmma"ni’um?J%a&ﬂné’ﬁalﬂaﬁ’ué’qﬁu
%qﬁé’mwmmazLﬂ?iaud’;uﬂﬁsﬂawaqnmmaﬂué’mqﬁqq
sluﬁumzﬁﬁ%'maﬁmmuzjm (Random Search method - RS)
mﬁ@;L@ﬁﬂqjﬁmamﬂﬂmmmgjL%’ngﬁwmauiﬁlﬁaﬁﬁwmuﬁaLLﬂi
(N) ﬁqﬁuLLazmmmnmmﬁqﬁ%’uﬁﬁqmﬁﬂqmﬁaqmgqqm

N ENvangn

YolaUDLUL
Tumsﬁmww%&siaiﬂma*mwaﬂ%’uﬂgﬁ%'ﬂﬁﬁuLLUU
z‘jwawamﬁm%’ummmmzauﬁwqmﬁuaqﬂaﬁﬁuﬁaﬁmaa
TngyinsusulsisnisadainmesiasuaInshu nsusy
Sreznselan LLazé’mmﬂmLaﬂLﬂﬁauﬁauﬂizﬂawmqmL’mma%
Tmnzaunnay A uavinlrmsiuiiusyans nmannd et
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UNANED

Tunsinisendsilifnquasasd Wefinvivfinanszualiihindeldramairluldon wesysanmanuidot
n3Feumsaouvedlsadeuayuiainzna nansidenudn dnsew 3 de swau 280 Aakmaueimesluinssuanss
(Dc Motor) $uua 350 06 WU 4 77 53T 1,400 06 T3uAUYRTTUUNGIULEIR#ing (Solar Cell) wu1a
300 a6 $1uau 2 wne MFaUsEliinaUALEST Yua 24 Tadd 150 wesLds uakshipIsYsANNSSBBuNsAe U183
Ingrmanstulszauinundil 1 f 6 vedlsadsuimfuinAnvmingravalulatudia awivalulafonamnssy
A9138 wazgiaulamlusindnny 113 au vihuuvasunuminuieale Tasuvumesidudszana 5 ssiu nud
mstudnsenushemnudined 15 - 20 Alawnsdetalus szanmisanannszualiinlilaoindedosay 3 vesmuquuame3
nszudlihanuaslvaneadazanansondanszudliinlifesas 5 uagnszudlwifildainnsdnseudusmiundanuua
orfindiiiutuferay 7 UssAvinmlunafunssualihifleldie 2 ssuuinusmfuiniinistuinseu viowdanuuag
ofindilitesedraieniosar 66.67 uazanunsaiunsyidlniiiiuunneiniely 10 $alus avufswelasuauianudila
fisgfu 1 9wy 2 4o Ao mwirnudhlafefunguidumdsnulai wazarmdmnudilavdiniseusuuasiinu jo
Aads X (Mean) 4.65 Aaidufesas 93.00 fupxiisielafisziusniian fe anufiselasermianuausaiidioven
muFvedineInsAady X (Mean) 478 Amllufenas 95.60 sunshanuslulifisefunnniign Ao aunsathaug
AlFFuanfindneamiundsnuliinannisualninlildies dnade X (Mean) 4.77 Andufesay 95.40 wagosnnstu
wisnunaunluguuuulvsidisnis

AANALY : AN, WANIULAIDIARE, AFzualni, n1siamnuLes
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Abstract

The research aimed to study the amount of produced electricity per application and to Integrate’this
research with instruction of Anubankohkood School. Two of three-wheel-bicycle equipped with four series”DC
motor of 350 watts, in total 1,400 watts, together with two panels of 300 - watt solar cell charging the electric
current into the 24-volte; 150-ampere battery. The integration with science subject learning of grade 1 to-grade
6 by cooperating with 113 undergraduate students of Technology Program from Faculty Industrial)technolosgy,
teachers and other interested people. The satisfaction questionnaire with five 5 levels of rating scale-was used.
The results found that cycling at a constant speed 15 - 20 kilometers per hour could produce electricity“at the
average of 3 percent of battery capacity, the solar panel could produce electricity current 5 pervent, and when
combining cycling with the solar panel, the electricity current was increased 7 percent./Efficiency of electricity
storage when combined both systems together was better than used cycling or solar panelatone-at 66.67 percent
and could store the electricity current in the battery within 10 hours. The items of satisfaction . towards knowledge
and understanding gained level 1 including knowledge on theory of electricity energy. and knowledge after
training and practicing mean (X) 4.65 or 93 percent. The satisfaction towards. knowledge transferring of the
lecturer gained the highest level with mean (X) of 4.78 or 95.60 percent/In terms of knowledge application, the
ability to apply learned knowledge to increase the potential of self-production of the electricity obtained the
highest level with mean (X) of 4.77 or 95.40 percent and they wanted to know more about new renewable

energies.

Keywords : Bike, Solar Energy, Electric Current, Self-Reliance

ATIYNS WSHAILING, NQualy JUNANS, ANAY 1ed , InT HaNad



1587153985 wwssal U9 13 avuil 1 0ouunTIAY - W81 2562 55

unin

imzgadume Al dusudiui 4 vessemelng
filof 105 me9Rlaluns veUszanm 65,625 13 AL v
1NN 25 Alalns AUNIe 12 Alawns ingdadiagninaing
Jusssuwfegeauysal ImﬁqLsmLLazﬁswé’wm%qﬂuﬁu
ANIAa1519 ﬁﬂﬁqumﬁﬁwmﬂﬁﬁu%a Ao YmnAaDdEn
fitnlnanaonined meilangTunnveane Sudsusdgnened
MAARDIUDT  WAB1INGT 81291018 WAB1IN WnAaBd
i 81InsnauanUasuauiey Sruuidumedisinge
apumzala UseneususssumAaeuteu Susudiedin
wynd3uma uenaniuy Lﬂ’]xgmé’qﬁﬂwmal,auﬁauu“iiﬁ
wazuUENMSmanneiin SIaAZUSA LLﬁzLﬂﬂzlﬁ%%nagiﬂé'
Auingna fjﬂﬁ;ﬁumungmgﬂﬁﬁﬁwﬁaEjmiﬂizmmaijq
INHATNTTU @IULNNTT @1UNEN51 Lazarurald (@inau
NYATENNBLNNZNN, 2553)

1590URIAINAINULETR ARG vadlsuT e LUA
N1ENA TUVUIAAINNTIE 4 LIRS 817 6 LIRS Uazgd 2.3 WAS
fnanvuAduEIUANENA19 10 T Wunausasulidi 220
Thad awnm&sindsan 40 Sad sauau 2 § vhuthfidhn
mm%uﬁaguimaiukaau 4 sonuNSIUsnanBLendIn Il 1

AN 1 1S9 ULAINAI USRI ARNE

lsaSguauuanznaiamuaen1siazlinszua
nAeluseursanuduesnliynguanissau Ialamaiun
Ineudusiuiungaaulase in o nannsewalniwuu
faweues Iaglidasisninsewalnirvunie wasdunis
Y oa v o a v 1% y

asrananssulvinSeuasanszualiilialenuesainnistu
INTYU mu@ﬁ'm’mﬂ%’mmzLLﬁlWﬁwmﬂwé’N’mLmeﬁmé
YIUNIINITELUNTAWATUT N BEN AU IMIAR SR 1
malsssey Fannvasteniuaserindnaziilunulseqlily
a ¥ N o v Y] PRy v
wuwes wavdnnduniSeudilududnseuivelunguly

vawned vmthilduauueinmes fasinseualifinluyseq
Auumnesd TnemsimugunsalfananliiunslssFou
wouitagsanunsathnszualiiinfindeldluldUsslotis
3uq aelulseSeu Faflanumunzandusgadsluiain
Fnseruduswiundanunaseniindiiiondnnsgualainly
Tesdmiulsaseueyuianizga iWuwuimsfinuliniu
yaaalugmruuLing Wil seansamlriulsasuiandsa
waweriind uazdaudunsifindnoaimlifulasinisasuan
PULIME s UIAseANg3nwousTe-gunTw [Heaanma
Tse5oun anfuanuimeunsanysuovagliduoeied
Fadu3dedaldinuidnseauduimiundsy
waseniindiftenannszualuiiiaelulsadousyuiainizge
guneinzna Jwminasin awnseadsfanssuatuinee
sdnenmans sunsipsnuguaBouimsiiundanuiiin
NNUMANEITIER WeazatmIsaflaneues Ussudamldane
aunszualiibiiunislsaiou denssudsndnnimis
Amnsay SazhmlinlsedeuldnadugnslusunisGeu
NIaRUTRTENANTE wazASwAMANNIYIUAe UWsB LY

[

ngUszaed
1, Wiednwusunanszualiidindaldanns
Judnseu wdsunasenfing waznstudnseusiudu
wasutaseiing Mnlvldlulsounimdsnunasoniing
2. Lﬁagmﬂmsmu%a‘faﬁ’umsﬁaumﬁaawm
15958u

aunsaluazIsAtuNIIY

uATeivhnsAnwuartaunsimudnsen
HJusrufundsnunaserfindiiiondnnssualviauuuien
mmaﬂuﬁuﬁkﬂL%'aumgmatqum Jminnsin ilethnszus
T leluldfuReauawn 220 Taas 20 Sad sauau 2 6
wazviaanlniisauruin 18 0@ 31U 1 viaen lneddvsnns
andun1side waziiuteyaludrnfouiuiay dufeu
NwAIAN Lazhusisnsaiiunsidudu 4 dwu il

daufi 1 msdnadednseutiuufundsnuuas
anfindiiandnnseudluiin

1.1 dnadednseniu s1uu 2 fu Tusundanu
LmeﬁméLﬁamﬁmmzLLﬁlWﬂwmugULmuﬁﬁmumﬁ’qmwﬁ 2

ATIENs WsALING, Nguwaly Tunavs, audu ied , dnT waned



56 21587539857 wwssal U9 13 aUuil 1 i§ouunTIAY - WwIgY 2562

upslosnad; wass

1y AnRagARIuRInTTENEI 32 N1TARARILAZANT

ADNITIRINUANDT N1TARATYA Inverter uazdus

N\

Tassdinsemy

sruuifisivasauiiiodaetouniuniztiu ‘

Hub Motor Fwthilndnnszualuiumstiu

| Hulagmiuu ‘

awi 2 Yadnsenudusiudundsnuuaseind

1.2 ﬁméﬁy’asqmqﬂmzﬁ@mq AUFULUUYBINTINATa
i usslwaumaduunn 300 Yad B0 AP fu STPV-72 Cells
11U 2 uis wewmaslninszuanss (Dc Motor) a1 350 Taa
U 4 67 YAAIUANNISTYI$AUTEY (Control Change) AR
30 woNwUs 3 LD2430 viln PWM (Pulse Width Modulation)
JuD3WMBIUUL Pure Sine Wave 3u XSP-2000 (24 V) waz
wunwestiln Deep Cycle vunn 75 wauwt$ 12 Tad Biie
Shimastsu §u NP75-12

1.3 findagaaauny wazszuudienszualii oy
Hundestiuth fluunaanunng 30 wURLNS 8711 43 wuRLAS
uazdn 15 Wumlwng ﬂﬁUIUﬂa'aﬂaaﬂLLUUﬁ’]M%JUaﬂG%;\‘IQUﬂ%J
fhefu 3 wn Usznause uwaadi 1 v‘hmiaméﬁzﬂsqm Monitor
dnsunansnaiortuaussiuliii Masfmed). Ainszud
T (wenfmad) Aildannistusnsiusuiundsan
weo1iing waadl 2 amé?wm Monitor \ieuarsaszuLiasas
wunmesiirasiuduie 4 gn wazuend 3 Aesaga Outlet
Uanlnlihdadle ($nsv) edeldmulswuliinnssuaady
g 220 Thas wiouaindiln Daduesnes uazidouns
nszualnihluduinanauin 220 Taad 20 s 91U 2 67
wagviaenlniioouruin 18 g 391U 1 vaen

daufl 2 mssnadreoaasiiudnseudusauiu
nasnuwasefindiienannszualniin

ffiunasdnasdermsdmsuiudnserudusau
AUNEIIULIBNANY TABES19USIUA T UNA VDS I8 ULIAS
W& rULaRnd R asa s lra e s ite Sund s
MnuateTTns waziAudneulduau 2 fu wieusgunsal
Fahanfesaufiassuy annsadestudulunarfifiaudily
Hunseu weydonsais 4 fu ietloatugunsalgame

daufl 3 AnwanasldsrunaziuIeuifieu
Uszansamnisldausnsenutusiudundsnunaseniing
iandnnszudluifriuuswnauesluiuilasdousyuia
N120A 2.5

sl udsnsadunisanadiednseorudusiuiu
nassasenfinsiorannszualiiugs sudunismadeu
Uszdndnimasenisliau waznisiiusiusudeyadosas
yasdaumUiiauunaes Tnensiiudoyanseualyiing
wanlavn 1 Flae 9nmstusnsenusiennuds 15 20
Alawssaedalus (Nouauz uazAME, 2558) na Ul ile
uaseiing warnstiudnserusauiundsnusaseiing
FathdeyaiinGeuBeddiusznounsUsuidiu

3.2 N1 9WUTHULgUU SE AN A NHANENN T U
Thdilgannstudnsenudeanuds 15 8¢ 20 Alawns
Aodalus nasulnildanuasending waznsudnseu
FAWAUNTTULED1TARY TnevinsiuSeulisua una s
fuUszansnmuesssuy dnwagnslieu dunuiliadhs
LaTEUIIOULNSITU

daufi 4 fN8N2ABIARINNIIUTIY WATYIUINIT
A1SSIUNITEDU

thesdeu uazweluladiilésng Yiunmeven
YINUINIINITFIUNTARUAUTIETVINAUING1ANAAT S
TsaBusyuiainiznn nguyuvy Lieadeesdauiiu
wdsrndliAnTuugumu annszalianelugumdsnuldh
Usgiiunrsaneneawmaluladnlienisviiuuuussiiuaiiy
fanalavesfidriunisareneamaluladauide uwuadu
3 mou Usznausie aeudl 1 deyavly (ma o1y szdu
M3ANYY waze dn) meudl 2 AuAniuRen1sIAlASINS

ATIYNS ISHALING, NQualy TUNANS, ANAY Yed , dns AaYeq



1587153985 wwssal U9 13 avuil 1 AouunTIAY - W18y 2562 57

oevneamnalulaguide (Msur1a1In1sinlaTen1san
wddlathe Suusslemisulaanmsidisulasinisaignen
waluladuide thanuiildllasenanslusulatie
wagAaIN1TTULINsaENeneAnuiiulnanNNan1TIdY)
nouf 3 AnufianslavesiSunsanevenmeliulad (fuawg
Anudla Auenuianela wagiun1siinnusluly) uag
noufl 4 delauauuzLfiuiy

NaN15IY
1. wan1sanfiunissnadrednserudusaudu
Wausasefindiiionannszualvii
Tassadedmsunednserudusaufundsuuas

a ¢

orfindiiterdnnszualnih wui windnsoruitanlddmiy
gafanseu ﬁm%’maq%Uﬁmﬁfﬂéqmﬁﬂsmuﬂumﬁm 3 dotiu
ihiagifnuandiudause Tnensidenlanswianauyudad
yaduhuguinauanunte 2 1 tavidugy
gnlassaineinudavesdnseiy mudayadnselilans
yianaugudar suinmuntie 1 41 fsamd 3 dwndu

gunsallumsnsdnseulviaesuuyalassadiadnse

a9 3 1aseas1ednsenutunseualisi

nansnsanasanseutiu 3 aosudn snseuiu
Fhanfedadusneuiiinisduindoufaomainans dinds
mﬂﬁ\laq%’uﬁagmqé’ﬂwﬁﬂﬂ%ﬁ\lmfﬁ'uﬁa&‘jmnﬁwwé’qﬁﬂﬁ
&ovha 2 419 vesinseuadoudt Tnewdlovinnshndeynrud
nszualiihudnasiansanidasiassadsdnseulugdiuman
nanailelvianusadufivyanade il douiingoudulsd
Faamdl 4 1esanvtizudhsoudeinyumeiude uas
yezldvyulluiienadesdu lneiinisndananlid
i 2 T SEefusnumavednsey uavanuumaLEe
1 @y SuBaftgerainliiineesdnsetu vuinaauen
5 wudlas deolhAnusdudemlugdesundais 2 dna
vogansew Wluiirmafenfuvasdusnsey

And 4 Taseaasednseuludiududeinainana

Fnserugneenuuusigiaduiiuilesuin 44
Huiles (17 wufwe D dussduldananarsiissezving 52
WURAWRS dyatuaTundiivnan.18 Wuiled (8 wudlung)
wnumananeafaiuyauawmesiiinszuanss (Dc Motor)
wleasranszudliihdaniwd 5

a9 5 laseasnadnsenunseudnseudunsewalnii

nsaamaunslyanead wuin sunausdlyaead
FhanRedstivunnfarindreusauun 300 308 $1U9U 2 ura
Weuseriuruynmuesnstianseualaiin vun 30 uesuus
Tnownslgatwad Adiunldiauinmnuniissowns 99.20
WURALLAT 817 195 WWURLIAT LALEs 4.5 [WURLNAT
w§arnvuinseualwiAla AVl Suunimesun
12 Thad 75 wonuv$ d1uau 4 gn Tneidlefinusiesnns
nszualni Ul ssvvasihnssualniinssuanse (DC)
Tununneskuasoandasiiiinszuaadu (AC) auan
2,000 Y05 useu 220 Thad dwsuldaurely Fednwes
nsanseunslaanmadtu 1dvinisandaluniudneue
nsindeuiivesmseriindMndousainfianz Jusenllg
FrnzYunn Fezanunsavilvundsaisadanunsondnnssua
T lgdudszansam uazusaanasulifinanenisudn
nszualiinale

ATIENs WsALING, Nguwaly Tunavs, audu ied , dnT waned



2. wansanadreerasiiudnsenudusaudu
Wausasefindiiionannszualvii

nansdnadonsiudnserudusutungaen
uasefing wuih wafiuyuBendfivueanuniie 4 wes
813 4 1Rs Uaevun 0.1 1S Ineldunauvasiiu Yu uagnsg
Wl#EnRnfunduaunsainsdwesiidiminlgidusded
FuaAmasLLINALAEE 3 87 oM 3 T dmdusesdu
widsen Tnoilszoyiiuiionnns vunnnuniie 3 Wes 11 3 WS
ANUGPUNTN 2.6 WAT @IALBERNVNATUNAY 2.3 LIRS
PAANLTATAVUIAAINAING 4 LUAT AUYTT 4 LURT BAsng
vendandsan iielinaundlsasassnuiu 2 we douusin
91A151AETUMLAINANUTY LavUsEaniatne1nns J1uiu
1 vrwrwinaundng 1 wes dusudalududnseu

HININT 6 1A8TTLHLUNNTLNINBIATITIBUY VUIR 3 bUAS

2T 6 91ASLAUTINTI AN TIUTUTIUAUNEIULEND1 RS

3. NANISANEINIS LG 9udInse1ul usauny
NasuLEIRINngNannsTua T wuuNwnuelunui
T5ai3euayUIaNIZnA 2.0510

PRIRANIINTEIUTUTIUAUNSI UL DTN E
- a o ad P ) PN =
Wandnnseualniln wudn Jduseunisiiau(fan i 7 g
BUAUIINNIIATIERUANNE U D YRl ke yado
revasgunsailviegluanimuna

NN 7 ARFEUTUTIUAUNS I ULEIDIARNG

Warannszwalnd

58 21587539857 wwssal U9 13 aUuil 1 (HouunTIAY - WwIgU 2562

ﬁwmilﬂma%ﬁmuaumiﬁwmﬁndaamuqm
Snsorudusrufunduunasenfingluiigunyy “on?
LﬁaLTJmzuu’Lv’qunsaimaﬂdaamuauﬁmu FanAnit 8
FUNANTLADS UARINATUAIULARAIAILTINY LALAINIYULE
Tl vhnnswannszualniiuiiefiuasiunmes faenisasa
aszualiihuuufienaues Tnsudsnsvianusemidu 385w
fo dnsorudunszualiiiidioyaueimesliiiinszuanss
(Dc Motor) $1uau 4 4 53uMasIndgan 1,400 Fni #1357
ldlunstwmunzay de 15 8¢ 20 Alatwnssodlus
wnsleaaa fisunduanuaseing-au1n 300 e
$1uau 2 uss 53 600 Toet FadUwdananuatefindoglutag
a1 08.00 &9 16.30(w. waznastudnseusuunsloawad
Tagarunsandnnseialniisandy vsousnndnlulnazyie
vals dunevediweswansadafinszualniitluaniuedn
fuunmeiaziianinalinsauiudl wasmnidiedesnisi
nszualwihfleglukumaeiinldnu Aasfoshmsuasnssua
Inlflnszuanss (DO) Hingunsalulanseualnihdunewmes
(Inverter) 9119 2,000 Sadlmdulniinnszuaadu (AC) vun
220 hadt uiAsgunsailviihvunauseiu 220 Taad e

Winldausialy

AW 8 YaAUANANSUTUTINAUNE LR TIRg
wiandnnszualiii

4. wan1snadaudnserutusIuAunEsuLEs
anfindnaanszualuituuuieninue duiuiilsadou
AYUIANIZNA 2.ATIA

wansnegeusnseuunssudlndhsusundseu
waeo1findnannsrualniln lngyinisnaasusynitaieu
fiunau 89 wopunnew sdenszualnihannmsdudnseusiuon
2 fu fpauaned 15 &9 20 Alawnsaedalus nszualnii
flananlaanuaddeaiwadouin 300 Jas S 2 WK
waznszudlnihfildannnisshsenuiiusufundsnuuasefing
Mnsmsanssualiiiidrfununmessvun 24 Tad 150
wouuU$ uastiudoyanne 1 92l Iinadsmsnad 1

ATIENS SATHAINING, Yy TUNFNS, AuaY Yed , dnT winev



1587153985 wwssal U9 13 avuil 1 10ouunTIAN - WWI8Y 2562 59

M15199 1 HANSNAFBUINTEIUTUNTELA TN IIUAUNSIULAIR 1NN NARNTEwa bl

181 (1 F2la9) Usaaunasanulnia
AnwuzAIHARNTZLE LAY ASsi 1 Asei 2 adedl 3 HIIAU QEFN|
(owaz)  (Boway) (Sowaz) (Thad) (wauuu¥)
1. mstudnsenu 3 3 3 25.00 3.00
2. NEWIUINUEIDTRE 5 5 5 26.30 11.30
3. mstludhseusufundsnu 7 7 7 26.50 12/50
waseing

nansvadeusnseuunszualiih wud anud
Pladu 1520 Alawmssedalus seuaweslniinssuanss
FIWIUINTLIU 2 AU S2UU 24 Dad vunaidsindgeganintu
1,400 0@ anunsagrualiantineslawmingu 25 1aad 31uiu
nszualnihfisulsanuenfiwesivintu 3 wouuds avanunsa
nannszuabiiilaloeedsly 1 $lus dewvindudesas 3
909USHILUAAS 150 wouuls Feradeia 3 ad
fiawinfudesas 3 wazdloveasunsudanszualuiiie
vssgaslununmesliidudiuiudesas 100 Tnefnuiunm
LunmeITiZoray 30 aldnatmun 24 $2lue denndosiu
MuITevesdludlngdn (2550) naaeud udnseiusae
auiSads 16 Alawnsdedlus seuawoiouin 36 Tas
350 S0/ ¥13enume3 12 Taadt 9 weuus azlammdaluih
Winiu 52 I8

NaN1SNAABUNSIN LA AndNannsEualnihan
wrsloanwad WUl Prananfiunzausensnannszualii
flganndnusasefindsownseansasaun 300 305
103U 2 une 0gluYIe3a1 09.00 e 17.00 U. @11ITHIIUAT
Tarfiweslawinfu 26.30 Taas Surunseialnidiisnuan
waNdwaslawinay 11.30 uauuys avaansarannseialnii
Iilnemdslu 1 $alus avihdudesas 5 vesUsuuninne’
150 uonuU$ Gernadesa 3 ads Se@intusesar 5 uaziile
nadeumIKannszudlihiiioussgaduuunmeTiaud
Zaway 100 TngSaUsinauunmesrisauas 30 axldinanimmn
14 #laq

wanswsgeusiseandunsTualniisuiundany
waoiing nud/degmiunsidusensasudnnszualiii
Fronemesluiiinsyianssio? du sawfufuunsleawad
U 2 UK @dnsagaualianiimeslawminniu 26.50 Tias
Snunszualiihfienlsmnnuenfiesiviiiu 12.50 wouuds

svanunsanannszualniilalneedeln, 1 Flus Sawiafu
Zoeay 7 voeUSinaiunAes 150 Ueinds dimiadea 3 as
fiduiifudosas 7 uagiloneaguniswannszudlnihiioussy
aslunummeIliiusnudesar 100 InefnUsnauumae’
#%ovay 30 atlavimun 10-Fal

nansvdeuanssauzanseuunszualnihg
fundanuuaseiipdilendnnszudlalin Wevinnsiudeya
N9 1 Flus widTvhnauunneiazaosy Watu lnens
Pusnsouasdintudetas 3 USnauunnesveImguan
LasNndivd@viudosas 5 WuReriunsiudnseu ues
UStrauunnedapsnastiudnsenusiufundsnunaeniing
suiildutenas 7 lnpavannsafiusiuaunseualiiinasly
LUAsTEIn 24 Taad 150 wouwds tennelu 10 4alus
Ko 9 aenpdesiusdoes Mo (2550) ¥ns
Anwdnsenuliihwdsnunaunu InediingUssasdinnisang
Insenlwihitlivannsemuauadwewmeslfiinssuanss
fefUTrutanadyyIafIneafiiviioauswuy
wilag daemalian1sAIuANAIINLTILUUUSUA LTI
91519ed fivinisuiuaunitwesiadliaenadasiv
fuse waslvandildounlasuasinisad 1 andaumauwny
anmstiudnsenu Tnsneweszviminfiidusuuesnes
wAnussFulwiieUszandanuguunmeiannaanismaaey
TuesujUmnisuaznisldauasawesdnseulniiduiuy
wuIn InseruliindunauwnusuLuy Tnaneuauedly
MR fiannunsaasdn 30 Alawmssatalug szoziiuni
geariensUszandaay 22 Alawns innuida 25 Alawmsee
e WndsuUszana 1.82 kW-h siaszezyng 100 Alawns
wazvinstuiloyssandanuseds 35 fnd finamida 20
Alawnssatilug

ATIENs WsALING, Nguwaly Tunavs, audu ied , dnT waned



60 273871599852 wwssal U7 13 avuil 1 1HouunsIAL - WwIgy 2562

100 - B dudnsem

90 - B wsmuaseiing
ke 80 7 B dusnsemswiundmuaeio,
@

@ 10 1
are
e 60 7]
@
s 50 A
&
2 40 A
S 30 o
&
@& 20 7
]
10 1
0 -

0 hr. 3hr. 6 hr. 9 hr.

12hr. 15hr. 18 hr. 21 hr.

SyeElIan (T3lu9)

A 9 nszualuiriindnlanudneae Annnaneiu

24 hr.

5. wan1sTeuifisuuszansamdnserutu
AszualWsINAUNaIULER NS

dlomlunswaundnsenudusiufundsunas
arfindnannssualiiiuuuiianinwes wazyhnismedeu
aussaurshenslinu iegnisnszualiiinaaldAvdluly
wUmAas wun 24 ad 150 wouwds wasiiiolinisidedl

Us¥AnBamannTy 3evhmsiinsissnansisesiondnmia
wialuladgnaimnssy lnenisnaaeuiUSeuiisuUssansnn
msannszuatiliiilaannistudnsenn wadseulndagile
nuaseiing Wegmstiudnseusauiundsnuaseiing
Fananawalusasned 2

P = = a a Y b oo Y 9 a ¢
M990 2 NaﬂqﬁLuiﬁlULV]EJUU?%ﬁV]ﬁﬂ']WQﬂiﬁnu{jui'ﬂllﬂUWE’I\N’]uLLﬁQ@’W]mEJ

Soui el Bty Snseudu NASULEIDRE {]’Tmuﬂuéwﬁl"
NAIULEIDINE
1. AUNANIY
1.1 Mdanulnihsiuasgn (Ind) 1,400 600 2,000
1.2 Aussiulnia (ad) 25.00 26.30 26.50
1.3 Anszualvidn (weuuys) 3,00 11.30 12.50
2. MUUTEAVEATNUBITEUY
2.1 usovaznszualniin 3 5 7
el
2.2 natlumsiunszualia (§alue) 24 14 10
2.3 Fananannseualii YNYINIAN 08.00-17.00 1. 08.00-17.00 w.
3. dnwagnTlgU
3.1 WA IANA I uotmaslin urslrawas vowmasliniuay
urslrawas
3.2 anwuENSIHY Judnsenu ST Judnsenuuazsu
LAILLAR

3.3 nspauRunszuabni
3.4 UaTlnoshanIna

Control Chang
Tad(v) weut(a)

Control Chang
1ad(V) wond (A)

Control Chang
1ad(v) wond (A)

Tmes mes Ames
3.5 mMsudasusanulidn Inverter Inverter Inverter
4. suuildaing
@urlanszuali) 18,000 UM 19,000 U 37,000
5, @ussnuzn1slgeu wold A fann

ATIYNS WSHAILING, NQualy JUNANS, ANAY 1ed , InT HaNad



1387539857 wwssal U7 13 aUuil 1 HouunsIAU - WwIgy 2562 61

suiule nstudnseuhuiundsuuaseniing
srouameslniinszuanssimi i ueuuesnesvun
700 9 1W3U 2 YA Swduwntledwaiuin 300 a6
$ruau 2 wne MWSnsewedn 3 40 vuindeni 24 i
(60.96 WwURLLAT) VUINAENET 20 17 (50.80 WwuRIAST)
dlewsuiisuivldyaueimesnionsldundsawadiiie
Sundsnuanuaseindiesenafien Insanunsafunseue
Tniihasfummoioun 24 Tad 150 wenulsldfuagied
Snvadseduguamitinisvesidudnsendliidusuay
Falgnganulwihlenmelunideusnse Jiaenados
Auauideass Auitla (2555) lavinnsAnw1dnsenunan
aszualWiuazn1seanmasniefednwiuse@ndninves
Snsprundnnszualniiuazenumunzauveanstudnseu
nannszudlwiidmiueenideniy nmstudnseumu
Tounluudrmdsnulriniuluwummeiawn 12 Tad
5 wouuds Mseandidineienistushserutieszuuns
Wk n§any duasulvenameudusmdeurtalauselod
Tunsadrmdanulnindusmauny Insniseageuiinuds
soumstudnsenusewing 30 89 50 seuseund wud Sae

o e ST L

msuvestilands Sasnsmnatyndueds uaz
alatiinfinanldfiangaty Wemnudseumstudnzety
Qq%u Tnefinnasaseu 30 uaz 35 sousiewil viusnwA
auamuazsnglindugs Ussansnmeesnisiiudnggu
nannszualvivinduiosas 7.23 uaviovay 1114 uaz
finna$150U 40 §9 50 SeURBWIT FreWALNTEUVM I
wuuldoandiou Useansamvesnistudnserundnnssua
Infheglurisdoray 15.26 waziouay 18.18 Auaqeiu

6. wanmsteneamalulag uasysaunsnsEeu
UEGRM!

dedudunsingednseaudusufundsnuua
afindndnnszualifivuidwinniasaiasouios twa
n1s3duateneamalulad kazysaun1snsieunisaeuly
sedinemanssulssandneTdi 1 e 6 vedsaSeu
LN IENARRTIA SwiviRdnymangasalulagUadin
avivimalulademamnssy aanansd giaulamlus
$1uau 113 e Tufudunidi 12 Squeu 2560 a TsaSeusyua

N1ENA SUANNENA JWMIARTIA AINNA 10

R o,

AW (10 nasanegvieamnAlulag LarysanIsnIsiseunsaeu

wuvgeununaanisaaenamnalulad wuadu
4 peu Usznause naufl 1 %’auﬂaﬁ'ﬂﬂ FEUT 2 PuRaLiuse
m3dnlasensaneneamaliladnuids noud 3 arufianela
vosuMIaenesimalulag wazAoud 4 Yelauouuziiiuiy
nan1saenaamalulag wyd) anrun e iviveyasiu
113 au wusduiee 60 AU (5osaz 53.10) LNARS 53 AU
(Soway 46.90) m&goﬁ"mdﬁ 15 U 917U 65 AU (3p8ag 57.50)
58109 16.09 25T 91uau 14 au (Sevay 12.40) 5ening 26
9 35 U 9117 14 au (pzay 12.40) 5¥13ine 36 9 45 U
U 9 Al (Foay 8) S¥nINg 46 D9 55 U 91U 7 AU
($o8av-6.20) Lavannnin 55 U $1uiu 4 Au (Seway 3.50)

JEAUASANEYY WU Hinsunisaienenmalulagdsyeu
msfnwtulsroufinwgeanduiu 68 au (Feuay 60.20)
Fuseudnumeudusiuou 3 au (Govaz 2.70) auUTyan
U 4 AU (Fapaz 3.50) USygn3anuiu 30 au (Sovay
26.50) Usqyeylndnuiu 8 Au (Sowag 7.10) @01unIw wuin
niFew/UnAnwIduiy 77 au (eeay 68.10) 91516013
11U 14 AU (Fovay 12.40) NUnUYRLIY/STIAMAR
U 13 A (Segag 11.50) gsnadiusidnuiu 4 Gegay 3.50)
NUNUUTEN/0NTUTIWIU 1 AU (Fowaz 1) wazinunIng

U 4 AU (Seway 3.50)

ATIENs WsALING, Nguwaly Tunavs, audu ied , dnT waned



ANuARLTuRaNIsIAlAsINIsaNenenalulad
AT WU MIunTIvEIEIn1sInlasinsIIneadlatig
(mouldnnnin 1 9e) Sududl 1 Ae Lilew/yarasdinuuzii
Anidusevaz 95.60 vadl 2 viuldsudsslemisnulasn
nsdhslasinsaeneawalulagnuidy (meulduinnid
1 4f0) Susfuil 1 fie iiimuANuy/Uszaunsel Anduiesas
85.80 wundl 3 viuthanuildluvgonaselusdiula
(meulsinnnin 1 1) Suduil 1 e Uszandiduosdmusln
Anidufesas 91.20 mnedl 4 vihudesnssutinsaeven
oadmwiulainianiside (nauldinnndi 1 de) Susuit 1
Ao Aundaruvauny/eusnendsu Anduiosas 92.00

Anuianelavesfsunisaevenmalulad wuin
supuianudnta sfuaaienela fie annflan Wudus
1 $1uau 2 4o Ae viudianu mnudlaRefunquiisu
wasuliin wagvirudianuianudilandniseusy uay
ANUFTRA Aedes X (Mean) 4.65 Antduiesaz 93.00
sumnufianela seduauiewsla Ao snnflaedususiv
1 fie anuitanelariennuauannsafidnenenninmg
¥esIMens Aede X (Mean) 4.78 Andufevas 95.60
sumstharadllld sedumufianslasnniigaidusudu 1
fio viuanunsathanudlssusndudnenwiundsalaiin
wannszualninlildies Anade X (Mean) 4.77 Aadu
Youay 95.40 JolaustusiIGAN WUl seINNSIUNEIY
naunuluguuuulysiidia@y

dsduazanusiena

1. ndsiadeynarsadnseud usadfunsany
wasefing Tngvinisnedeuninnssidiniiaainnasty
Snseusieanusaned 15-20 Alawnsrefalus nssualih
flananlaanunslsanead waznszualiiilgannnisiy
InseulnihintundsuwaeRag vinnsasanseualiin
dnduuummessvunn 24 Taad 150 wesiuld wuin mstlu
Snsenunudilitu 15 51 20 Alawmssedlus feuewnes
i nsewanss 1,400 Tne szaninsandnnseualndlalae
wagly 1 Flug/ Famadudesas 3 Woaiunssualndi
570 24 $lue nszualiiilananldanunslsawadifua
fovaz 5 [nanionssualniiisu 14 $9lue waznszualiih
Algnnsinseudusfundnunaeiingfiutuosas
7 Wnaniunsaludiasan 10 $2lus

62 21381599852 wwssal U7 13 avuil 1 1HouunsIAY - WwIgy 2562

2. UszAndamdnserut unszualiiasaudv
wasnusaseing wWevnnsiSeuieutui 3 sul Wi
Uszavsnmlunsifiunseualiiingons 2 ssuuianisutiu
Andnnstudnsenu wasnduusasonding s g1 4ien
Yovay 66.67 lagazaiusaiunszualiindattnnes
gun 24 Tad 150 wouwddnnely 10 Falus, Srsenistu
Fnsodaneliquamsrsmevesiittudnsinudause uas
galandanulnilildesnelulsaSeudndae

3. vdsnnseenenmnalulag LagysInnINssel
nsdeusEIvINeImanstulssaufnedn 1 89 6 w04
lsaSguayuIanIz)n .05 gandulinfinwindnans
walulagUudia anrndvamaluladonaivnssy Annaise

val

Afiaulavlusmdiung 113°A8 WU aaun1mvesyli

U
£ '

Joyauwvadunane 60 Au mendgs 53 au dulvgjeny
i 15 T dsedinsfnwaduszonfnwigegasuiy
68 A anuAMEABE/ANANYITIIY 77 AU AUARLTY
slomsdnlasimsthenaamnaluladnuidy wud niuinms
nsdalasisansiieu/yanaisdnuusi Anduiesas
95.60 lasvisglertdinlaainnisnsinlasinisaienen
walylanuide Asfiamunui/szaunisal Anduiesa
85,80 thenwilaluvensnarelusnulssgndidussdmmugll
Arituforaz 91.20 uardoin1sfuuinisienenadfnug
sulpInNan1FITE AMundsnunawnu/eysnendsuandy
fogay 92.00 AnuisnelavesSunisaenennalulad wui
suauianudila fszduanuiionels [Wududu 1 Sy
2 4o Ao M3 armidlaRetunguisundsali
wazfianuinnudilandsnisevsy uasiinUfoR dade X
(Mean) 4.65 Andudeway 93.00 duanufisnela Tszdv
msfianelasnniign Ae mufianelasennnuirmuannga
fidevennnuivesineInsaads X (Mean) 4.78 Aau
Sovay 95.60 mumsthanusluly dseduanudisnalauin
fgede annsathailasusnfudnenmenundealyiin
wannszualniiilildies Aede X (Mean) 4.77 Any
$owag 95.40 uazannvundnuvaunluguuulysidiuy

ATIYNS WSHAILING, NQualy JUNANS, ANAY 1ed , InT HaNad



15871539857 wwssal U9 13 avuil 1 AouUunTIAY - WWIgY 2562 63

174
VLI UDLLUS
1. AISENSAN®INISNSIALUSEANT ANN9UTIRU

Infveaygndnsenuaganunsaiidussiugy
2. msiansanfensaneiu ietaatunsewalniind
3. msiimsfinydnvaemanundsnuluguiuy

LONEI5D19D9

nwasy Sundvd uazendu sed. (2558). MeWaLNENgEY
Judmieundanszualrfuuuianaueuile
ANAUNUATTNEANIANEATNTIU. T18UNNTITY
WNTINeEIEAY S Lns el

grofng lvednd. (2550). dnserulwfandssunauny.
[oaulawl]. wnasdiun : http://www physics.cmru.
ac.th. 27 ww1gu 2559.

wudila lyeusn. (2555). dnserundnnszualaniuaznis
sanfndenie. [eaulatil uvasiisn's http://www.
physics.cru.ac.th. 27 dwagu 2559.

dinaunuassneimene. (2553). deyaialugnaimsga.
leoulal]. unasfis. . http://www.trat.doae.
go.th/kokut/kohkood.html : 4 uns1AN 2559.

dludlnedn. (2550). Beufasreinseruluiin. [eeuladll.
Rl http://www.ebikethaikit.com/.

6 NUAWUS(2559.

ATIENs WsALING, Nguwaly Tunavs, audu ied , dnT waned



64 21581599857 wwssal U9 13 avuil 1 1HouunsIAY - WwIgY 2562

n1sAnedsIIuTIRINRUSNYUIvI8LaY AuaUD 91LNBYRY TNIATUNYT
TAgNIEUIUNTHHIUTINVDIYUYU
A Study of Natural Color from Mangrove Plants at Tambol Boh, Ampur Klung,

Chantaburi Province by Community Participation Process

fnsn 3gle’, i wasduns, sungm Tagen, nsvun yagns’
Pathra Srisukho, Napak Sangchan, Thanakit Jaisuda, Kornchanok Boonthon
‘anrdnudimansuavUssgndfad uninendesivinilwnssal 9.5uny3 22000
Faculty of Gemological Sciences and Applied Arts, Rambhai Barni Rajabhat University, Chanthaburi-22000 Thailand
“AnuzgpavnsIUAmeUazesnuUULITY uinedumaluladvasaansyuns ngamE 10300
Faculty of Industrial Textile and Fashion Design, Rajamangala University'of Technology Phra Nakhon,
Bangkok 10300 Thailand
*Corresponding author E-mail: pathra.sri@gmail.com
(Received : June 11, 2018; Revised : September 14, 2018; Accepted : October 12, 2018)

v

UNANED

mATeddunsfnwinineinstiamiduate sunetas SuindumyE amefivmanetmeiadianusati
fondsssundld ewauresongfityanstondiisssumataniinluvioaty: wesfuimunddousssumaannmineins
Tuvesduivuavelildianddneg Tngldanstrefndiduarstredolindl Tapisnisd1sn siafivnavedmea S1uau
Uszrnnsvosiinluvieatu fiannsathundondls lnginsaunumiguiungyiamigeusiuate sunevqe Swinduny3
wazgmiluguruarasiiuidiodng - nndwihnsdadarionanenziaaunde 14 ola Taedenlilunions Tiun
dudintanzia, dulnsmalulvg, dung, Funsded, fuvenUama, fuldiie, Fulusuns, dupsyy, Fuain, Fusydn,
Suvmeda, fuuaueny, Fudiy uasduduny nssuiunsdendsismiatduneunanteuddomidluviena lusas 1 dau
sioth 2 daw Fuliunanadune 1 $alus Weadaterditedlulunieranseseusthiuaylldasiiefndsewinedon
#io inderfuansdy Tadldindevdoasdulusnsdimnde 3005w soth 1 Alandu thiniheldadludulumhddunadssun
45 117 warvhnsUfueadndadondeartaeindndsden o taty, trasd, thanedidn, dyula wavihleaudwioay
thangauandivdsy Inddldnnfisraanss dhoave sunevqs Smdaduny3 iulmmina wilvansoaiessn
Tansvaefoudusviuiisesuidhefatantisiunandsuddulivanvarelaslfdiduty wionsamiodudsun
TulnuAiy fe dhmaouuns thmagimudes tagthmaouden

o

AdnATY : GaudsTIuvd, Junul Aivdhneau

51 A3gly, auim waeduns, sunge lagm, nswun yams



1587153985 wwssal U9 13 avuil 1 0ouUunTIAY - WWIgY 2562 65

Abstract

The purposes of this research were to study the biological resources of mangrove plants that’could
be used in natural dye from Boh sub-district, Klung district, Chantaburi province in order to further develop the
wisdom of natural dye from local plants and improve the shades of natural colors by using dyeing auxiliaries.
Variety of mangrove plant species and the population number of local plants that could be used in fabric_dye
were explored using the focus group with community enterprises and the villagers including field survey by
the researchers. Then 14 local mangrove plants were selected, mainly focused on using their leaves or fruits,
such as Ipomoea pes-caprae, Rhizophora mangle, Pluchea indica, Makuekan (local plant.in_Chantaburi),
Acanthus ebracteatus, Canavalia rosea, Indian mangrove, Xylocarpus granatum, Nypa fruiticans, Bruguiera
sexangula, Flagellaria indica, Avicennia alba, Lythraceae and Sonneratia ovate. In a natural textile dyeing process,
the leaves or fruits of selected plants were simmered in water in a ratio of 1:2 with medium-heat for one hour
to extract dye from the leaves or fruits. Then filtered out only colored watér-and added the dyeing auxiliaries
(salt or alum) in a ratio of 30:1 (30 grams of salt or alum to 1 kilogram of water). After that, put the cotton fabric
into the colored water and boiled it for 45 minutes. In this phase, the dye color could be adjusted by applying
the dying auxiliaries such as rust dying, alum dying, lye water, limewater-and mangrove clay dying and crushing it
until the color shade was changed from original color of mangrove plants-to brown color, which contained
various shades of brown. This was because of the reaction between dyeing alxiliaries and cotton that changed
the color into darker or lighter hue or change to other colors.in the original-color scheme, for example auburn,

drab and green brown.

Keywords : Natural Dyeing Wisdom, Chantaburi, Mangrove Plants

Ans1 A3gly, auim waeduns, sunge lagm, nsvun yans



UNiI

v v

o o o R & A y o
JarindunyinteglununveilmeianiangJueen
vowUszindlneidudioafioauauysalsiening1nssssuyd

o

alufiuuazlul Janmgivssmeanazgiiennianieesiuie
Aan1viINIsneERs Inelanznsinzlgnualinvudeves
Janria Lo viSeu e inn an9ann waeivnanensinuns
duq wu winlveuare1awisn dwusnaelandviondn
A5UsTad  laglanIEAuaUe FLNDVRS %’Wi’m%'umﬁ 1
suanilsludiuag 12 dua 1ee .93 Nnvegluguuaiiing
Usenousie vy 10 wiydiu laun Ununuedsenu
Trundn thudeuu truveans i dhusnugadin g1y
vinaew UnuTsassnsa Urunmin Uruvensy Audiduiistugy
iU 85.10 m5.n3. w58 53,187 15 (lnesuaneneoy,
2558) Usgnsienduvan e nwasnssy viun Yandn
Wesiauay Jodwasupe nisviaiunalll Ednauimmn
Lﬂi@gﬁ%ﬂﬂgmﬁ?}amw (®IPNTUMVL), 2553)
a o P v X da g
USungusunmsdunaly it ulununindy
aundnIamiaguvwsiuayefienfoeglunytumie 1ald
v | ° X asd X 4« i 9
deyainluduavetaziviaiundulimneau w11y wae
vt 2 A Aa o a
avunabkl FaduiunianuraInalsveInsneInsIININLIN
TagrnglununuieaunseUiau ngytiuiinisusenau
a v o Ao o 2 o
p1imlagnsligruninensiegluyuyuiunfenisvinseus
ASHANLLALERIEY ASYIUNTNY wagN1SYinaIuNalel widl
UNEUNUTENBUDITNS U W N1sidudnlua AsSun
foas1e Sudamnly lusiunfidayauasUssined anudasiae
AULANINNNTNNSUTENBUDNTNLAL NS WTINUSERTY WY
a v a A a & = & A =
piidyyansdendinTeiloUszus Ao TnannsddunTasile
Usznsudumieiendiavsewdeninmnie alilayganiu
ASOUBBIMNS WU N15VNzT 1hUan nnstdusuaniely
indsan nsldayulnsiindiulunisdavalse gy nsld
Tuvgnvueglulugusulunistutiaany Tngnisdumu
vsatuUsEnaue s nissidngunuluyuvuasiidnuuy
o <, " & DA ~N &
A55uikuUL T un1aniswagliildunignis nande dva
A15TUAABYIANSTURUUD UATRE ANy AailsneTe
AuBnwazINsINEDeuag 1 TUNI9NIT Wy QGHEGRIGD
S8 X P A a v | oAy g
YUIUNRW UL WNNERFUAgYTY ddunguitlidunienis
Aolinmssiuiegisiaany aundnnaulin saunguuiie
iianssuduasins W nquigeens nquivihudn e
(nwy 19TURT BazyAsuNS 319, 2559 @ dunival)
) 5 o ) Va 1 a a o 1
gnusludunyslatinguiamiagusulusiivaus
gnevadlasuiauddaninaniivdusanenwaIwaE AL
Wusdniuaiv1asids Wy nszdn Falaunainnisviiide

51 A3gly, auim waeduns, sunge lagm, nswun yams

66 21331599857 wwssal U7 13 avuil 1 1HouunsIAY - WwIgY 2562

lasans3dy “msAnwgiideyginisdenddousssuva@ain
Aurnnanuasd msun siauInandusiyusuludiuale
$novge TaniadunyiiileduatiiamAayuu (uin
WAITUNS wazyMIfing wiuiey, 2558) audupmue
SnyudimansuasUszyndfal univendesiuigsilunssal
wagngulamisguruiiaudesnisandiuy iy
nsfeuddame Ae nuvinanssuifumnu mstesdifuau
fifsondovinuy uariinsinduneunaysvuy Atywdsan
wazthanllugausnvesnsldadududuansssumaiilaun
9nity &l fu wazussn Selidendnlossanund aun adu
de vudnd waglvy Jagtuddnasdunenainuiniu
nséeudsssumiegianngindnuatlsene nswandme
fondsssadaduiimmemaintagtulazeunaniidos
sgaeliterimuasudunadeniiazanudasads nsldla
Tumsianndngnmmssdadaosefugurudendsssuna
Fadunummddasemanilslunisenssduaudgusuile
naulangdudgeeusng (Afusn nwuyyyINg, 2555)
mséiondnnanlranningiunussued tudugiityanlne
Aduvendusinisedn teHnszUIUNsTeNREdsenunm
feulup aluansasd endsssuefnduiiuunduiily
UsgmAngzenaussmesmemananandy de vilviaaldlsiia
gInsuiiarvendefiintulidelMiAnuafivioduandon
Willutlagtuiuslaalsieuauledvauiiunansusivdu
sysuTRANNtY msziimnudasndodeguninuaylsvihae
anmnndey nsiwdnfusifildainsssued Jedawad
fonann uazauesnsiuafinIndund

fugvelamaaiuanuddyiastymdnedu

U
o~

JafluwrdaludnufivUneiauiiawsaiaunduddoud
535UMIRRNER199 31nTagavaniialuviesdunasinigld
wannisidusvesguruiislindunwinislunisadradu

HANAA199 vesyuyy wazidunisasisyaanialiundud

8
finauanlunisadgueulidunduasasnsafisnauedle

unsdmsnensnfegludminnldliinUselevigee

[

AQUszAsAYaINITITY
1. Anwminenstinmitludiuate s1unevg
Findunyd meiwmneauiiannsmihdoudssuald
Wewmuesengidyanmstendisssmninniivluiosiu
2. auddeusssuvAanninginsluviesdu
fuauslilalandsnigg



275571539857 nnssal U9 13 aUuil 1 1@auunTIAN - Wegy 2562 67

WANLUNTIVY

1. AnwrvSunguwu @1519 vileanyUrveiau
Srunudszrnsvesiivlusieadu uazAmdonfiviiannsai
wdeudle lnedsnisaunuinguivnguiamisguou
fuave ewnevas Jmdindunys audnnguiamnaguu
wazgiiiedesluguau S 20 Ay Wemieluviosdudd
mnuvsnzauthindenin wienfunaniUdsudodaiiuuas
nenosAALSsEMIagTLLAAME TR ILUINTg
mMsaLInszUILNsfoudsssumanniivlusieaiu uazas
fuftdrsadwaufivluiiosiufeinsanduiin nistudin
2

2. naaesdoudrdredaniivluosdunian
yetauiiladannnsdisn uagsimuinsdeudlildiandd
viannvanelagldanstedndvieastisdendliutaduans
tredfouad WWun vansd thafy wevarstisdousssumd
1w vt dunde thlaauthmeiau

3. daniAudoyanonumiFoudesniswmun
nszuIusdendssavAnnfinluviesiuliiugususiuate
2N0UAY FIMINTUNY3

a. Fevindedefinaiionsdendsssuvalniy
nalamtaYuuiUatUe 8nevae JmIadunys

NAN5IY

1. d19539 vianvd1neau IRuUTErINTURINy
Tuviosfiu Aanunsaandesdls

maftugfeldasiufivhnsyszgunisaumuingd
Fufungulamiagusuiuate 610evae JUInTuUI
o fiuave Suneva Smdadunys fanmi T laefivseiay
fansluFesnsdrsemvdaiiy Sruutsansvesiialy
viesduflamnsntandendld edimanuiugluiesiu
annsnagUlssdulasd

aauauyI1uRNAdsEd v dnvesiy
Tupsdufiinundoudléna (10 uauds fvtimeiau fe
1,2 34,5 6.7 4ay09 bhun dndmeia Tswne avyu
1nan1e a1muann (g seedu Uszdn laaudiau wngds
wilonUamue way Ladaugs Ladawnn aune d1y Auge
(Fanzun) werldreiuiinnsdmafivinmensia danmil 2

= a A °
2NN 1 N13UTEgUEUDTUANYUIELAUI WYY NS
Manansadandendld a siuave sunevaddmiadunys

AW 2 NsasundsasnsUgaUY

alFuate annevas Fmindunys

aundnnguiamiaguyulivinisdunsgideya
S1aulsHnsvesrlud1vsauiiaunsadiundeudle
wagshnasandenialameian lnedinasilunisiden fe
fuidUgnegunuieduiiwiidugniangviosiy, Auddiuou
NNVLBRLTIUFTIUALAE wazlivinn1sAnFanIumae
14 adniiionnyhnmsnegeuiouin lnsdenldludundnuazna
Tufivuneiln loun dudndameia, dulnenidlulue, dug,
wunzledy, duvienvawue, dulride, duluseuns,
AUATYY, AU, AUUTEAN, AUVERY, AuuauY, Auay,
AU LN

2. wansneassdendnsedaniiluiedudile
NM3E1T19 warwaunsteoudlilanaiivainaty

Tunisdeudfedildainnisdaidonsis 14 vda
Funounsdoudsssumivindiuldiaudoseaaingiu

a

AU AGLFI

[

1AgN19138UIINNINARBYIRAE TANAY

535UV UNSE Ul
2.1 TuppuMSAsENdd ol

v
' °

inlurSonaan luens 1 @ feul 2 @
duliurunaradunm 1§l teadaendiiegluluvie
Nansouewitng ntlldanstiefndssuinadion Ae 1nde
fuanséa Tngldndelusnsiarunde 30 ndu sevh 1 Alansa
wazansdulusnsduansdu 30 ndu st 1 Alandy thih
theldaslugudunandsyana 45 wit naliauihadounaen

na1du nanndulunduanidusseye fanni 3

Ans1 A3gly, auim waeduns, sunge lagm, nsvun yans



68 21381599857 wwssal U7 13 auvuil 1 1HouunsIAL - WwIgy 2562

wazunlrauU1 w19 autNINNYE1URAFLUALY A9nINT 4
niuluisanauinliveausviuduisantuldgedalitiy
Adidunan 1 Ay warRsthundnuazmnlufisy wavkante

NNSTDUFNVYTTIUVIRALANIFINITIN 1

A 3 ¥ntungaiamtaguuiIuaUe

SRS EUET DY

2.2 JupauMsUSuandnasdau

WdieiiunsRuiundLT IS uenandsdeausieans A 4 ¥1dunguiamisguurivate
Heind Ao Wady, Wansdu/dunde, i, dula SfulSuRednadel

] ' 1%

A15799 1 wansiisnaunsdoudsssunflaeltindaduastiefindseninedan

. anle/ansvednd(Mordant)
YUAUDINY

ASEUIUNISVIWANE LA

AuRnUeneLa
| A Ay Yy
duvasiivnlvgey: Tu

N1UNSTIRRESEIINgTRN
Pratutiefndnasdoy
Yasdu/\ndeviefndnasdau

901 1 ldgl v 1 a =l . Y
1ANaTineRnana g

v

uladiofndvasdon

UnleaulrigaugIsAndvasday

sulnanalulug)

. D H1unsteAndsEninedon
duvasivnltdey: Tu

Pratutiefndnasdou

Prasdu/indeviefndvasdau

3

ulaviefnanasdou

Y

=,

Pnlaaulmeautsindnasday

51 A3gly, auim waeduns, sunge lagm, nswun yams



25571539857 nnssal U9 13 aUuil 1 AauunTIAN - W18y 2562 69

= ' s v o a v A g | a a v
M19199 1 (ﬁa)uﬁﬂﬂW%%NquﬂqiﬂauaﬁiﬁuﬁqmiﬂghﬂﬂaaLﬂuﬁqiﬁjﬂﬁﬂﬁigﬁﬁqﬂﬂﬁu

. #@nle/asvre@nd(Mordant)
YUAVDINY

ASEUIUNISYILANE LR

UG
druvpaivnlodeu: Tu

HUNSTIERnEsEINedau 7' = :
thatutiefndndsdon
thansdw/ndetieindndsdon
thanstiddefinandedon

uulatefndndsdon

Plaauthveauigfndnasday

AU DAY

L NUNNSYILRNETENIeTBY
duvasiunbugea: Tu

Yratutiefndnasdau
Ya1sdu/indeviefndvasd
- N
JaainveRndnasdon

uulatefndndsdon

Jlaautveautignnavadssy

U G
AULNENUaNnUD

o NUNNSTILRANET I BN
duvasivnivgey: Tu

Yraduyreindvasdou

Ya15du/\ndeviefndvaadey

wuladirefndvasdon

U lpautveaudiefndnasdau

T
G‘Elszyﬂy N1UNSTIRRFSENINeTBY
druveanivnludny: Tu

Yraturiefndvasdoy

Ua15du/indediefndnasdou

Y1ANNI1IRRENR DY

v

uulatefndndsdon

Ulpautvgiaudigfindnasdau - -

Ans1 A3gly, auim waeduns, sunge lagm, nsvun yans



70 1381599852 wwssal U 13 auvuil 1 1HouunsIAu - WwIgy 2562

= ' A A v o a v A g | a a v
MN139IN 1(ﬁa)uaﬂﬂW%wNﬂuﬂﬂiaauaﬁiiuﬁﬂmiﬂﬁhnﬂaaUduaﬂimaﬂmﬂaizwiﬂﬂaau

. #nle/as9re@nd(Mordant)
YUAVDINY

ASTUIUNNSVILFNE RhR) A15d

AR
druvasiuniidau: Tu

. ~

N1UNST8RNETEIN980Y

Pratutiefndnasdou

v

Jrasdutiefindnasday

3

Tulariefnanasdou

Y

=,

PnlpaulmeautisAndnasday

G‘Emjl{li HUNSTIRRFsE NI
druvesiviltden: Tu
e i Ve atludiefndvasdon

Y1a158U/ndeTIuRn NI aU

v v
o v v

YA AN FNSIE DL

Pyuladiefndvrades

Y

PnlpaulvelauyIsRnanaeday

AN

e NUNNSYILRNETERISTBY
FuvoINTN TEN: WA

Jradiveindvasday
Jrasduindeviefindnasday
‘O’ 1 ‘d’l U 1 a = v YV
YAV IARENRIE DY
Uuladiefndnasdon

Ylpautvgaudigfindvadday

fulsedn
duvasiuniteny: Tu

N1UN1SYIBANESEINedY
Yraturiefndvasdou
Yasdu/indeviefndvasday

’OI 1 &I v 1 a = v Y
YA IRRENR IS DY

uulatefndndsdon

Ylepauthveaudigfindnasday

51 A3gly, auim waeduns, sunge lagm, nswun yams



215571539857 nnssal U9 13 aUUil 1 1@auunTIA - w1y 2562 71

= ' s Yy o a Yy A g I a a Py
19199 1 (7d) LL?{WQW‘UWN']‘UﬂfﬁﬂallﬁﬁiillslﬂﬁiﬂEﬂfljmaaLﬂuaqisﬁﬁﬂmﬂﬁigﬁﬁﬁqﬂﬂaﬂ

. #@nle/a1svrednd(Mordant)
YUAVDINY

ASEUIUNNSVILRAE LA a5du

AUNINBAS
| & o v v
ANV TIDY: WA

N1UNNST8RNETEIN9DU

Jrafutiefndnasdou

PJrasdu/indeviefndvasday
YA RNE NS I Y

uuladiefndnaedon

Prlaauivmgauisfndvasday

FUNINYR

e N1UNSTIRRESENINedBY
druvasiun v Tu

Yraftudiufndnaday
Y1a58U/nAaTIuRnaENaIY
%’ 1 lﬂg’ v 1 a a o YV
Y1A19Ua 8RN FREIE oy
uuladiefndndsdon

Plaauiveauyefnanedou

NUNSTIERRETENINdau
Yhadurofndndadon
thansduandetiednavdsdon
dhanaddiofndndadon

dnuladiefndndedon

Plpaul1mneaudlgfndnasd oy

FuaTy
duvasiviltdou: Tu
Wl ¢ ’:L;;}' A Y

N1UNSTIRRESEIINedBY

Yrafdudiufndnasday

Y1aN58U/nAeTIuRnENEIEDY
%’ 1 &I v 1 a a v YV
YA19UaN8AnENad oy

uuladiefndndedon

Plpaulivelauigfndiasday

Ans1 A3gly, auim waeduns, sunge lagm, nsvun yans



72 1381599952 wwssal U 13 auuil 1 1HouunsIAY - WwIgY 2562

= ' A A v o a v A g | a a v
MN139IN 1(ﬁa)uaﬂﬂW%wNﬂuﬂﬂiaauaﬁiiuﬁﬂmiﬂﬁhnﬂaaUduaﬂimaﬂmﬂaizwiﬂﬂaau

. #nle/as9re@nd(Mordant)
YUAVDINY

ASEUIUNISTILRNE

AUBLNY
| A Ay Yy
duvasivnlvgey: Tu

N1UNSTIRRFTENINeTBY

Pnaturiefndnasdou

v

@158/ \naeTILRndra gL

=o

[

YA19UanefAndnasdau

uladefndndedon

UnlpaulvelautsAnanasday

MEWR : 39198AUAINLATOULLBIRIINNTALN

3. FanAAuTeyaneAuMTIWToINITRMWY A il 5 wazdavindedeiiudlentsdoudsssuvdlviu
nsguIuMIdondsssuyfainiivluesduliiuyusudiua  naulaviagsTuiuate 81nevae JMIATUNYT fanni

o

U9 91LN8va3 JmInTunys 6 WiigWivniuaninsalusesannisdaudsssuynfandnigg

o ai

nmsfudeyaisesnisdondsssunfliiuguey  Meonwedld uagimualundedurivesguyunell
WiaswAudgunseuiunisdandsssuviannigUinieay

MR 5 FaniifudeganenunizeuEensiaunssuunsdoudsssuyi
PN VBRUTWAVYTUIIUAUD SNNBVURY TIMIATUNYT

Ml 6 dilonsdaudsssuvAlvitiunguiamiagurusiuate §1nevge Jmindunys

U q

51 A3gly, auim waeduns, sunge lagm, nswun yams



1587153985 wwssal U9 13 avuil 1 AouunTIAY - Ww1gY 2562 T3

=) a o
dyunazanysnagnansiag

1. nmsdunsgiteyadiuiulszyinsvesiialy
Posdunaursatundeudle wazvinnisAndanitanig
Yrenzia WNEe 14 ¥ia legdenldluldundn wasHa
Tufiwunetla loun dudndeeia, sulnanidlulug, duag,
U =l U v Gl v 1 d’l v
funzony, aulianlavus, aulniiy, Aulusawna,
AUALYY, AUAN, AuUTEAN, AUnede, AULENYTI, AUAN,
AUAILNY

2. NSTUIUNNSDUESITUIIRLIUMDUNNTLASBY
ddontluvsena Tusnsn 1 @ few 2 @ dulvuiunans
I3 ) A o Aaa = ' Y o
Juna 1 9l diearnednilegluluvsenanseuaiusing
warlUldansvefndseninadaude wndenvaisdu lneldinde
Tugnsndiundenseansdu 30 n5u siatn 1 Alansy Weniie
Tdadlusudunanusesunu 45 w1 wazsinnisusuenands
JRUAIYANTYIERNE Ae WAty WNANTEY, UIAN9TLan,
yula wavilaaulweauinivgauandilaey

3. Wnudnlsannfisniewiengailaainnisasn
UNSHUAUYNYUEDINTHAIUINTEUIUNITT OUASTTUVIA
suate Snevas Jerindunys ulnudiunna willvaieen
Al v | v < o o aaa Y a '
Wosnnlgasyredeududnihugisendudidrenasunyie
PN a a o v v v X = =
Winwazilasuadulvmvainvanelaglpddudy ¥3e91989%3e
& e Na A o8 ¥ &
Wuddug Tulnudifu Ae duinasunens Uinaeudes uay
1IR18eulen NNISNAAIANTTIERRENAIGauR LU T
astiedauall lawn Wansdu ety waransinedeusIsuf
Tawn Wnnetdn dinde Wilrauligieian a1unsaasy

a Aay ¥ o v | a a o v =1 o

nsasuwlasdnlanasanldastiefndundsdoniieuny
Aeuldlanail

1. dasduaunsaviednadulelidan @39y

2. Waduaunsavielvddnduletaziudyuand
Trdududulnumi-an

3. WA naunsagaelianmaulelvidan
@9

v v
°

4. dwulaanansgelnansidulelvdduvuly
LRALAL

5. dApAeanmnsavivliarndulelidan aineiu

6. 1lpativrvislauanunsateliaRndulely
Adutluonpulmi-m

YDLAUDMUL

av A& = Ny A o 1
UYL TUNTAN VNV UIV8NLLaNFVAUD

a

108983 Jmindunys Aaruisodendliuaswmul
Anlandnneg widsuianisAnwiiaiesiie ianmaiwig
FneEEEnd WU N15IARNNAIMUTESE BnvianlsAnY
fmunitanansadeudsssuviale maamumﬂﬁ'ugaﬁh

L [ a o & 1
WWUWLﬂUNaWﬂm%W’N‘]

AnAnssuUsznIA
YavounMaTuaRNIATENd T IuANENTTINS
Weuria A (39.) uazdinaupasmuativauunde (@nl.)
LLawﬂﬁm’mﬁ’mmﬁaiumuﬁ%’a‘ﬁ NANIanAYNTU siuaUe
gn0va3 JInTunys YusurdawmesanamnssudyLdiuay
iwsesUsEAUTIindunys aminedesvdgiiliwssd uas

1 =]

13 o 6]
ARENAATERILAz Uz g nRAaU

LONE1T81489

YN INLA wasyATUNS 19WUAL. (2559 AanAu 6).
WwngRIamiayuvuiuate 81nevge Janda
Juvys. vl

A WEIduNs uavmIAing u1Na9Y. (2558). A15ANWA
aidgyinisdauddausssuyrfandudin
aanuwasd1nsun T Inan A guyulu
Auavs s1nevge Tendnsunyiitedauasy
FMNIYUYY. T18UNTIVY AzdulAIEnS
wazlszynafal uInendesudnsilnwssdl,

Ineduanenaey. Jeyasiuats 9nevas Junys. (eaulat)
Wndeldan : http://www.thaitambon.com/
tambon/220202. 2558

ATUEY INBUULINT. (2557). H555u9R: aNuAdaulng
vasdmaIdeoying. Malv Aunssuans
AMZIAEAT UNTINYIRBINERsAERS. [iAelaan
http://www.pirun.ku.ac.th/~agrsyp/?page_id=
86. 2555

diinuinisreniames umIneIdununsAEns. tluudou
dsssurnd. (eulal) Whdeldan @ http//www.
ku.ac.th/e-magazine/feb52/agri/agri2.htm. 2552

19N URRNLATYFAIINGIUNTININ (BIANITUNIYY).
Joyayuyu. (eaulat) hialdann : http:/bedo.
or.th/lcdb/community/view.aspx?id=43. 2553

Ans1 A3gly, auim waeduns, sunge lagm, nsvun yans



74 581599952 wwssal U7 13 auuil 1 1§ouunsIAi - WwIgy 2562

ANINAITINTITANINTZUTIRATITN WNUNUIE : NTUANYN
A1 BEUINYINGITUITIN WILBITIUNA JMIANTTUATATIYSEN
The States of An Educational Administration of Phrapariyattidhamma,
Pali Division : Case Study Watchujitdhammaram, Royal Temple,

Phra Nakhon Sri Ayutthaya Province

ddaunt 2edgIuns
Sayan Wongsurin
NANANTEMIBHUTAWIIUTENA UNITTRINTUTIVINGIRY 2NTPUATATOYTE 13170
Learning Area of Foreign Languages, Mahavajiralongkorn Buddhist Cotlege,
Phra Nakhon Sri Ayutthaya 13170 Thailand
*Corresponding author E-mail: sa-2520@hotmail.com
(Received: May 7, 2018 ;Revised : July 6, 2018 ; Accepted ;July. 10, 2018)

v

unAnge

M53delidnquszasd 1) WefnwaninasdnnisAnuinszU3dasssy wwurudvesdinGouinyinsssunsw
wszo1suvals fmiamszunsaiegse 2) WeSeuifisuanudsifiuresiinGoudeanmnisdnnisinymseUssasssy
wHunUIATesdtnBeuinyinessunsn nirenaumvan Jmianssuasaieyse) Junnauaniuainduyang Usesns
dlunside lud dndeuiimdsfnymssishossu wunund Sutidlen 122 Fwulstlon 6 nadeudl 2 Unisdnw 2560
$1uau 214 5U fAdelinguusznaidumhelunsine wiesledldlumside Wunuvasunuuuuasd sz
5 sedu Tianuidesiuwiniy 0.82 adaldlunsienzidela taia fdinds dudonuvunnsgiu msmageud (t-test
Independent) nMsnagauaen (F-test) Ingldi5n153AT1gRANLUTUTIUNAGY (One-Way Analysis of Variance : ANOVA)

Han153denUd 1. dnFeudanufadiuneaninnisdnnisfinuinszU3disssy ununuidvesdrinisey
SayBnosanu weversuvan Sminnssunsaioyseri s du Tasnmemeglussduinn fidnadeidu 3.72 iefionsan
Busedunuin yndueglussdumnnlasBesdiduaintanlumdes fil 1) FunisiananasUseiiuna 2) Fudaou
3) shufanssumsieunisasu @) MundngnsnisBuunysasu 5) sudenisiounsaey waz 2. MswisuiisuauAniu
YITiNFEUABANINNTIANTAN Y NTLUSERTTsI INUNUNEYRd TN SE U TAYRNEITUITIN NI2RNTIUMAN JTANTLUATATYSEN
WU mamsSeuiisuanudniiuresiniSeudawunnineny JdinsAnwaeandy uwazdinsfinwinieund danudeuiiu
laluanensiu dslslaenndesuaunfguiicll

@ a

ANENARY 1 ANINNNTIANITANYY, WIEUIERSTTY, WHUNUIA, T99anss5u5

U

a1 wAgsUNT



158153985 wwssal U9 13 avuil 1 1AouUunTIAY - Ww1gY 2562 15

Abstract
The objectives of this research were; 1) to study the states of an educational administration of
Prapariyattidhamma, Pali Division of Watchujitdhamaram, Royal temple, Phra Nakhon Sri Ayutthaya Province;
and; 2) to compare the students’ opinions to the states of an educational administration of Prapariyattidhamma,
Pali Division of Watchujitdhamaram, Royal temple, Phra Nakhon Sri Ayutthaya Province, classified by personal
factors. The research population consisted of 214 students who were studying in Prapariyattidhamma,Pali Division
in the 1-2 Pali level to 6 Pali level in the second semester of academic year 2017. Researchers used the”population
as a unit of study. The tool was a set of five-rating scale questionnaire with the reliability level of0.82. The-statistic
analyzed the data with Percentage, Mean, Standard Deviation, t-test Independent, F-test and-One -Way Analysis
of Variance : ANOVA.
The results of research were concluded as follows :
1. The students’ opinions to the states of an educational administration of Prapariyattidhamma, Pali
Division of Watchujitdhamaram, Royal temple, Phra Nakhon Sri Ayutthaya Province. Al of 5 aspects were overall
at a high level (u = 3.72). All the levels were also found that there were arranged from the most to the least
as follow : 1) The measurement and evaluation, 2) Instructor, 3) Learning-and teaching activities, 4) Curriculum, and
5) Instruction media.
2. The comparison of students’ opinions to the states of anfeducational administration of
Prapariyattidhamma, Pali Division of Watchujitdhamaram, Royal temple,-Phra Nakhon Sri Ayutthaya Province
found that the comparison of students’ opinions classified by age, level of deneral education and Pali education,

were not significant difference opinions, thus rejecting the formulated-hypotheses.

Keywords : The States of An Educational Administration, Prapariyattidhamma, Pali Division, Watchujitdhamaram
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Abstract

The study aimed at synthesizing and developing the linear structure relationship model of three’factors
with the administrative effectiveness of the vocational colleges under the Department of Local Administration.
The sample consisted of 166 lecturers and education personnels working in ten colleges randomized by the G*poyver
program. The research instrument was a set of five-rating scale questionnaires concerning: 1) eleven observed
variables of three factors, namely leadership behaviors, organizational climates, and organizational cultures ;/and
2) form observed variables of the college administrative effectiveness. Data analysis had been done by the LISREL
program.

The research finding revealed as follows:

The organizational climates had been related directly to the administrative effectiveness.of the colleges,
but organizational cultures and leadership behaviors had been indirectly related to the administrative effectiveness.
The organizational cultures related to the administrative effectiveness through ‘leadership behaviors and
organizational climates. The leadership behaviors only related to administrative effectiveness through organizational

climates.

Keywords : Linear Structure Relationship Model, Administrative Effectiveness, Vocational Colleges, Department of

Local Administration
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UNANED
nMiiduasiliiingUszasdiioUszdiundngnslssSouansn “fyataiig” wnndnendeysm Wswnsuduaiy

Qe

s

aunsaneIneIEanuazadinaans nugUuuBUd (CPP Model) Ussennsiflilumsddoidugifeades saedudiuay
61 Y FeUsznaume Fduimaysuvangss fuSmsanufinuenansdiaey Tndeu Waeiunases nans3demuin udngns
Fanan Sanuwanzaslussduann (X = 4.08, SD = 0.13) Tnefiswanddaluinasausel 1) dwudun fanumnza
Tusgaiuann (X = 4.24, SD = 0.11) 2) sudadeingn danumsivailuseauinn (X =396, SD = 0.53) 3) A1UNTLUIUATT
fanumnzanluszauinn (X = 4.00, SD = 0.26) wag 4) sunan@s dausaulusyauinn (X = 4.13, SD = 0.29)
LaznNaNsUsEEUNUIN unaeinsUsylus ¢

AdAey : nsUsEunangns, Tsunsuniuauansaningtmaasuazadinmans, 1saseuaisn, unningrdeysmn

Abstract

This research aimed to-evaluate curriculum: Science and Mathematics Program of Piboonbumpen
Demonstration School, Burapha/University. The population consisted of 61 people who associated with the
curriculum including curricutum-experts, committee members of the program, instructors, undergraduate students,
mentors for teaching and) school administrators. It was found that the program was at the high level of suitability
(X = 4.08, SD =,0.13)- The details were as follows: 1) The context was at the high level of suitability (X = 4.24,
SD = 0.11). 2) The input was at the high level of suitability (X = 3.96, SD = 0.53). 3) The process was at the high level
of suitability (X/= 4.00, SD = 0.26). and 4) The product was at the high level of satisfaction (X = 4.13, SD = 0.29).

And the results of the evaluation pass all 4 criteria.

Keywords : Evaluation of Curriculum, Science and Mathematics Program, Demonstration School, Burapha University
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Abstract

This research aimed 1) to develop the learning process model using projected-based approach”for
promoting the quality of early childhood children, and 2) to study the results of the learning process modet
using projected-based approach. The research participants were sixty early childhood children from schools in
Chanthaburi, Rayong and Trat provinces, and got from purposive sampling. This study was a qualitative research
with intervention. The research consisted of four phases: 1) the studying and analyzing the knowledge,
2) the selecting the participants, 3) the development of the quality of early childhood (children, and
4) the conclusion of the research results.

The findings were as follows:

1. The learning process model using projected-based approach for promoting the ‘quality of early
childhood children focused on child-centered. The process consisted of three steps: 1) the-starting the project ;
finding the interesting of the learner, and revising the experience.

2. The knowledge managemet of the learning process model by using projected - based approach
consisted of 4 domains of child development ; 1) the physical development that affects the early childhood’s
balancing of body ; 2) the emotional development that affects them'to 'develop in_music , arts appreciate and
morality ; 3) the social development that affects them to play and have a-good relation with other people and ;

4) the intelligence development that them of thinking , language , numbers and(time skills.

Keywords : Model of Learning, Projected-based Approach; Develop Quality. of ‘Early Childhood, Eastern Area of
Thailand
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Abstract

This research aimed to study and compare quality of life psychological domain and social relationship
domain and study suidelines to improve quality of life psychological domain and social relationship domajn-of
the elders in Huangnamkhaw Subdistrict Trat province. The sample consisted of 234 persons. Interviewing
techniques were used to collect data. Frequency, percentage, arithmetic mean, standard deviations, F-test, and
t-test were used in data analysis. The findings were as follows:

1. Quality of life psychological domain and social relationship domain of the elderly in Hdangnamkhaw
Subdistrict Trat province was at the good level.

2. To test the hypothesis quality of life psychological domain and social relationship domain-of the elderly
in Huangnamkhaw Subdistrict Trat province classified by backeround. It was found that the elders with different sex,
age, marital status, education level, occupation, congenital diseases and membership of the elderly club. The elderly
club was not different in quality of life. The elders who had different incomes had different.levels of quality of life
at the .05 level of significance.

3. Guidelines to improve quality of life psychological domain and social relationship domain of the
elderly in Huangnamkhaw Subdistrict Trat province. Psychological Domain should support encourage individuals,
give families and communities focus attention and take care of the elderly; Use-a polite words, give the warm love,
joint activities and training programs are organized to promote and develop older people in mind. Including the
elders should be visited by doctors regularly. Quality of Social Relationship. Domain should be promoted the
establishment of a professional group for elders and providing financial tosupport them. Elders need to be educated
on preparing to enter old age. Providing fun activities, giving various. organization information and advising how

to solve health care problem.

Keywords : Quality of Life Psychological Domain, Quality of Social Relationship Domain, The Elders
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Abstract

The objectives of this research were to find out the integration subject modelbased on educationat
psychology in Border Patrol Police Schools. The samples include the administrators, teachers and studéents-of
the Border Patrol Police school. This research utilized the Participatory Action research method with the use of
interview, observation of learning process, brainstorming, follow-up monitoring, and taking part in finalization of the
learning process.

The research has found that: 1) The integration subject model for student of Border Patrol Police
school depended on the motivation to learn as well as have the ability to apply knowledge between disciplines,
2) In case of learning environment, there was a decent relationship between teachers, and students were satisfied
with the results as they have been encouraged and motivated to learn, and 3) The results from brainstorming
sessions and taking part in finalization of learning process were improving the cooperation-from. relevant parties

and encourage students to participate in the research process.

Keywords : Educational Psychology, Integration subject learning, Border Patrol Police School
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Abstract

The purpose of the study were 1) to compare analysis thinking in mathematics of Mathayomsuksa
one students before and after learning 2) to compare the mathematics learing achievement of Mathayomsuksa
one before and after learning and 3) to study the attitude towards mathemetics being taugh by organizing
backward design instruction combined with questioning technique. The samples of this study inctuded 37
Mathayomsuksa one students of Tha Mai “PhunSawat Rat Nukun” School Thamai Chanthaburi in)the second
semester of academic year 2017 selected by class was selected. The instruments were The lesson-plan_of the
backward design teaching instruction combined with questioning technique in mathematics for-analysis-thinking
development of mathayomsuksa one students The mathematics achievement test in topic. of-polynomial
The analytical thinking ability test 4) and the attitude towards mathematics learning test. The data.were analyzed
by means of arithmetic means, standard deviation and t-test. The results of the study are thefollowings: The result
of arithmetic means of analytical thinking ability of mathayomsuksa one students being taught by organizing
backward design instruction combined with questioning technique mathematics for analysis thinking development
was higher than that before the experiment at .05 level of significance. The result of arithmetic means of
mathematics learning achievement of mathayomsuksa one students /being taught by organizing backward
design instruction combined with questioning technique mathematics for analysis thinking development was
higher than that before the experiment at .05 level of significance. And the) result of the attitude towards
mathematics learning of mathayomsuksa one students for backward /design-instruction combined with questioning

technique totally was in high level.

Keywords : Backward Design Instruction, Analysis Thinking, Questioning Technique
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UNANED

mMfuiinguszasdifiofnyerudiiusssrhedud ssaumemsaatuarusnAvesduilaaluntstondnasi
filvy - nadifnwilassnsuilshuanilsdniot lufminuassvdin Tasinduiieday fo fuslnatonanfasiiluves
Tasamsuilsivandsndndae Sminuassvdn lnsliuuuaovaifueiosiioluniniuioya Ainsesideya Tasliiesas
Aeds Andesuunmsgu uazmsinneinnudiiusldaifdudiiudossievaafiesdu (Pearson Product Moment
Correlation Coefficient) Tun1snaaeuanufgiu naidenuin didszannmisnatsaeninsiudanuduiusiuaiudng
vosjuslnalunstendndusitnlv Tasfanuduiusmaninlugsditmnms venaninud dawdsvaumsnisnanadis
anuduitusyeuaniussduiunanssuausndvesiuilaalunistenansusidluumedu Ao Fudemismsiasimieg
s%aaNAD FuKdAfuT wagiusen dulszarmsnspateditieiuduiudmeauinluszdus fo sumsdaaiunisaain

AdAey : drudszauniainisnaie, Anuinivesuilae, duslnadendn il

Abstract
The objective of (this research was to study the relationship between the marketing mix and the customer
loyalty in relationto-purchasing of Thai silk product: a case study of OTOP, Nakhonratchasima province. The samples
were the royal customers.who bought Thai silk products of OTOP in Nakhonratchasima province. Data were collected
using a questionnaire and analyzed using percentage, means, standard deviation and Pearson Product Moment
Correlation Coegfficient. The results showed that entire marketing mix had positive relationship with customer
loyalty in purchasing Thai silk product at a medium level including distribution channels, products and prices

respectively. The-marketing mix that had positive relationship at a low level was marketing promotion.

Keywords: ~Marketing Mix, Consumer Loyalty, Consumer Purchase Thai Silk Products
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Abstract

The purposes of this research were: 1) analyze the factors of upper secondary students’ academic
dishonesty at the secondary level schools in eastern area of Thailand, 2) study the multi-level causal factors
affecting on upper secondary students’ academic dishonesty at the secondary schools in eastern area;.and
3) develop the multi-level causal factors in the structural equation model of upper secondary students’ academic
dishonesty at the secondary school in eastern area of Thailand. The samples consisted of 1,399 administrators,
teachers and students in 58 secondary schools in the eastern area of Thailand, gaining from twao-stage random
sampling. The research instruments were two rating scale questionnaires. The data were analyzed using’single
level confirmatory factor analysis, multi-level confirmatory factor analysis and multi-level-structural, equation
model. The research results were;

1. Validity of the purposed model on the upper secondary students’ academic-dishonesty at the
secondary schools in the eastern of Thailand fitted with the empirical data when considered with statistics
including x2 =.005, df = 1, p = .945, xz/df = .005, RMSEA = .000, CFI = 1.000, TLI="1.000, SRMRW = .000 and
SRMRB = .002;

2. The proposed multi-level model fitted with the empirical /data considered by the statistics used
to investigate the validity of the model including x2 = 122.144, df = 88,/p =009, xz/df = 1.388, RMSEA = .021,
CFlI'=.991, TLI = 988, SRMRW = .033 and SRMRB = .057, in which the model could’be explained as follows:

2.1 At the student level found that the students™acadermic dishenesty received a negative influence
from parenting in a family, learning achievement, and gender while receiving a positive influence from academic
dishonesty motivation and age at a statistically significant level of ,05:

2.2 At the school level found that the students! academic dishonesty received a negative influence
from course administration and positive influence from-reducing opportunities for academic dishonesty at a

statistically significant level of .05.

Keywords : Academic Dishonesty, Multilevel Causal-Model.
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Abstract

This study was a synthesis and evaluation research using Delphi technique with the objective to/initiate
and develop evaluation model of badminton umpire’s competency. There were two steps of the research including
1) drafting the evaluation models of badminton umpire’s competency and manual for evaluation model usage.and
2) evaluating quality of the evaluation model of badminton umpire’s competency and manual by 18 experts
using Delphi technique. The results showed that:

1. the evaluation model of badminton umpire’s competency consisted of 1) principles and reasons,
2) objective of the competency evaluation model of badminton umpire, 3) indicators and competency-criteria,
4) competency evaluation model of badminton umpire, and 5) operational processes of competency evaluation of
badminton umpire; and

the quality assessment of the evaluation model for badminton umpire and‘its-manual in terms of
accuracy, suitability and advantage, collecting data from 18 experts, using Delphitechnique;-found that the median

3.50 or more and the interquartile range was no more than 1.50 in all areas

Keywords : Evaluation, Competency, Badminton Umpire
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Abstract

The purpost of this research were to compare the analytical thinking abilities of student in Prathomsuksa 2
after studying on Thai language using analytical thinking exercises with graphic organizer techniques and attitude
level. The sample groups use for the research were one classes of Prathomsuksa 2 at Tessabanmitsampanwittaya,
School. which were chosen random using Cluster Random Sampling method.

The instruments use in the research were, lesson plans of analytical thinking exercises with graphic
organizer techniques and analytical thinking abilities test and attitude towards Thai language

The statistics used were mean percentage median and t-test (dependen Sample) The research-results
were;

1. The analytical thinking abilities of student in Prathomsuksa 2 after studying on Thai-language using
Analytical thinking exercises with graphic organizer techniques was higher than the scores befor:learning (p < .01).

2. The attitude scores towards after learning by using Analytical thinking-exercises with graphic organizer

techniques attitude valuable at hight level

Keywords : analytical thinking exercises, graphic organizer, analytical thinking abilities
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Abstract

The purposes of this research were to develop an affective activity package of Thai language /reading
comprehension using SQ4R reading method together with Think Pair Share to compare pretest and posttest results
of mathayomsuksa | students who learned with this package and to study their attitude towards the activity
package. The samples used in the research were 35 Matthayomsuksa 1/1 students in the second semester of
academic year 2017 at Pattaya City 2 school (Charoen-Rat-Uthit), Banglamung District, Chonburi Province gaining
from cluster random sampling. The research instrument consisted of Thai reading comprehénsion-activity
package using SQ4R reading method together with Think Pair Share, a reading comprehension achievement test
and an attitude test towards the package for Matthayomsuksa 1 students. The research findings indicated that
the activity package had efficiency index of 83.57/85.26, which was higher than the standard level. The posttest
scores of reading comprehension achievement of the students were statistically significantly-higher than those
of the pretest at a 0.1 levels. The students’ attitude toward the Thai reading comprehension activity package using
SQ4R reading method together with Think Pair Share was at a high level.

Keywords : Activity Package of Thai Language Reading, Comprehension:SQ4R Reading, Method Think Pair Share
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Abtract

This research is about the study of how they motivate and develop themselves in the organization is
SA kaew. This objective is to study about their motivation on developing themselves in the organization-in
SA kaew and to compare their motivation in the organization. We classify them depending on the population.and
sample in this research. The population and sample of the personnel in the organization in SA kaew are_use in
this research. Moreover, about 143 people are use in stratified sampling. We use questionnaire on this research
to see the statistic of the information and we will get the frequency, mean and percentage on this research and
also to check on our hypothesis on this research to analyze the information to compare it. This‘research-Analyze
data to test hypotheses using a test statistic t - F-test with test and analysis of variance model One-Way ANOVA,
statistical significance defined by .05, if a discrepancy is found that there is significant value to such analyses as a
list of pairs, by the way (LSD).

[t found that the motivation in the development of its personnel, provinciat*SA.in the image included
on many levels and is considering a list of aspects sorted by average finds success in.work. There is a maximum
and average working conditions is the stability in the policy and management., How to get respect and minimum
salary and benefits is in order, and the results of the comparison found-that the metivation in the development
of provincial personnel SA. Classified by gender, age, marital status, educational level. The average income and

the country overall and list no 6 different sides.

Keyword : Motivate and Development themselves
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Abstract

This research aims at studying about the law of shipping by Ocean-liners under the Marine Carriage
Act of, B.E. 2534 (1991) because the law has been provided for a very long time. Therefore, there are provisions
which are not universal and do not comply with the international trade practice. The law should be developed
in accordance with such trade customs or trade form.

According to the study, it is found that the provisions on the definition of the carrier and the contract
of carriage by ocean-liners do not comply with the trade customs because the provisions specify-for the
components of being carrier and the contract of carriage by ocean-liners shall be a contract between the carrier
and the shipper only, then the carrier shall be considered as the carrier and the carrier’s status.is considered as
the carrier. If a carrier makes a contract of carriage by sea with other persons other than/the shipper, the carrier
shall not have the status of carrier, but the carrier becomes contractor for hire of work according to the Civil and
Commercial Code. In so doing, the carrier shall make the hire to be successful; - without receiving any right as
provided by the Marine Carriage Act, B.E. 2534 (1991). The making of contract of carriage by sea, the carrier shall
make a contract with the shipper and in some cases, the carrier shall make-a-contract with the consignee or
the receiver of bill of lading. If the case is the complying with therequirement, in delivering the goods,
or conditions of delivering of goods according to Incoterms (International-Commercial Terms), especially in
term of E and F groups, that the consignee must be the ship’s employer. Therefore, if the carrier makes a contract
for transporting in these two terms with the consignee, the carrier is not in-the status of the carrier. Therefore,
there is a problem with the carrier in receiving the right {under the Mariné Carriage Act, B.E. 2534 (1991) and
does not comply with the enforcement of the Act that shall cover all cases-of shipping by ocean-liners because
the law is the law of transporting by ocean-liner directly. In, addition, in order for the status or position of the
party to be clear, there shall be using of the form of the/carrier-and the actual carrier to be used with the Marine
Carriage Act, B.E. 2534 (1991). There shall be cancelling-of the use of the form of other carriers who have unclear
status and there shall be using of rule of being principal and-agents to be used for enforcement instead of using
of the Marine Carriage Act, B.E. 2534 (1991), it shall-comply with the concept of shipping by ocean-liners more.
There shall be determining for giving power to carrier imorder to inspect and handle dangerous goods in shipping.
Furthermore, in addition to the above cases; there shall be improving of Section 4 regarding scope of the
enforcement. The principle to be used’is-the principle of responsibility or duty to be used for specifying the scope
of enforcement of the Marine Carriage Act, B.E.-2534 (1991), so that the usage for enforcement is wide. This is not
to use principle of dividing of maritime _boundaries to be the guidelines for enforcement, because it is difficult
to determine the exact maritime boundaries in enforcement of the law and maritime boundaries of Thailand
and neighboring countries, there are-overlapping and claims of ownership. It requires the form of calculation of
damages in accordance with the Special Drawing Rights (SDR), instead of the calculation form, using the Thai Baht
as defined in the Marine/CarriageAct, B.E. 2534 (1991), Section 58.

From//the study, there is recommendation that there should be improving of provisions on the scope
of enforcement of the definition of the words: “Shipping Carrier”, “contract for shipping by ocean-liner”,

» «

“Actual Carrier,”“Special Drawing Rights Unit.” The definition shall be cancelled for “other carriers”. In addition,
there shall be adding of provisions regarding the power of the carrier to handle dangerous goods, the bringing
of calculation form of the Special Drawing Rights Unit to be specified in Section 58 and adding of the provisions

in the Marine Carriage Act, B.E. 2534 (1991), relating to the improvement of the above issues.

Keywords——Carriage, Marine
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