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Abstracts.

This research attemps to develop experimental process with the aims to develop recipes for
children with an emphasis on using local raw materials found in the province of Phetchabun. To study
eating habits of young children and to compare their weights before and after events and activeties. The
target children in this study were: 1) 100 boys and girls who enrolled in Phetchabun Ratchabpat Univerity
‘s preschool a development center,Dongmulehlek Subdistrict Administrative organization ‘s preschool
center, a public school under phethchabun Educational service area (Ban subklung), a municipal school
under Phetchabun service area (Dong kui district) ; twenty preschool teachers from preschool and
development center operated by previously mentioned university, five teachers from each center, 80
parents and staffs who involved with talking care of children from previously mentioned preschool and
development centers, 20 people from each place. The research instruments were : recipes for preschool
children, questionnairs for parents and children,observation from of preschool children‘s eating habits.
Data analysis was done by using mean percentage. The result showed that

1. Developed recipes for children with emphasis on the use of raw materials locally of
Phetchabun were divided into three categories: and 10 main dishes, 10 desserts, 10 beverages.

2. Children who eat developed recipes have improved in their eating habits (i.e.,eat more and
eat the whole plate) comparing to before joining this research. activities such as eating and to eat all.

3. Children who ate the developed recipes had more weights than before eating the developed

recipes in average range of 0.87 kg.

Keywords : 1. Development of food. 2. Recipes 3. Food items 4. Eating behaviors of preschool children.
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Consumer Attitude Towards and Acceptance of Fermented Sour Fish

Sausage Packed in Vacuum Bags
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Abstract
The purpose of this research was to study consumer attitude towards and acceptance of
fermented sour fish sausage packed in vacuum bags. The consumer acceptance test was conducted
with a total of 100 panelists and showed that most consumers generally accepted the developed
product at medium to much liked level for color, odour, taste, texture, label, packaging and overall
liking. The major determinants for purchasing decision were cleanliness, deliciousness and color of the
samples respectively. Consumers (95%) were willing to buy the products and most consumers (92%)

were willing to pay 10 baht for 20 ¢ of the fermented sour fish sausage in a vacuum bags.

Keywords : fermented sour fish sausage, vacuum bags, consumer
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Microbial Contamination Analysis on Fresh Cherry Tomato of Don Toom

Agriculturist Cooperative Group Banglen District Nakhon Pathom Province
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unAnga

ms3sediingussaifonsisounsiuiouiogaunsdvemsidomasidivosnguiamivmusvanougy o
vau 9.unsUgy lngnisdunanisaluaziiudaegeluuasugndinan 4 uuad uagansIvusIurananfonguiaimim
wuyuIUaneugY vinsguilegusidamauay thdelunisudn laun azns1 dy uagnseasamsvannanin Jegifu
uailodiAnaaunm hilldlumsinzvgn uazsavuas dundinsisimusuandegaunsdiann (Total plate count ;
TPC), Coliform, E. coli kag Salmonella Seuan?silukvasgn wuweidomaisuensu 3 Tu 4 udae § TPC ﬁgo
ndmdomaiiumsAanan I daudlaselunisuinvesis 4 uas wuusunands TPC Tunsnsr > Jogifu > dry > 1
i#l9 Coliform wud1 3 Tu 4 uvasiidelusiry > dedifu > nents > 1 dwsugnvavsaumanss wuirwzidomaian
e Jide TPC 1.07x10° cfure daudtademswdawuySuiaude TPC luiloginuuin > menr > sovusds > nveds
Fauidle Coliform dmsaaanuitsoouds > dogdfdawunm > nseds > asny sniseinumsuudouveaiogaunsdne
Il 2 wila A9 19 E. coli way Salmonella Tuszifiomannuias Tedifuuasrnydmsuanuuinluviudas usluny
lugnsIUT WAL DINNITFUNPUSZKANTTIATIE WUTJ"]LHJ?‘V/’N/‘H555]1/?1/751JL°Z%?51JW?ﬁﬂ’]l”5&ﬁ72ﬂ7@ﬂﬁ7§'%°7ﬂ?71/
avarmtlasensuanuasimuiugvanvar vean IHANLAL qUAN YA A 1LYAR

AdARY: UL UBmMATIT, GAP, uzeine

Abstract

The objective of this study was to monitor microbial contamination of cherry tomato of Don toom
Agriculturist Cooperative, Group Banglean District, Nakhon Pathom Province. The study was performed by
observing and sampling tomato from 4 plots (planting areas) and 1 packing house (Don Toom Agriculturist
Cooperative Group) and also production facilities such as tomato containers, cloth sheets and threshing
baskets for sorting, hands of collectors and sorters, water ,and delivering trucks. Tomato samples and
samples from production facilities were evaluated microbial quality such as total plate count (TPC), Coliform,
E. coli and Salmonella. The results showed that tomato samples collected from plants (3 in 4 plots) had
higher microbial load than sorted tomatoes. For production facilities from planting areas, all 4 plots
appeared TPC in containers > collector’s hands > cloth sheets > water; Coliform (3 in 4 plots) cloth sheets >
collector’s hands > containers > water. In packing house, sorted tomatoes showed TPC 1.07x10° cfu/g,
production facilities from packing house; TPC sorter’s hands > containers > trucks > threshing baskets;
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Coliforms trucks > sorter’s hands > threshing baskets > containers. In this study, two kinds of pathogenic
microorganism were found (E. coli and Salmonella ) in tomatoes, collector’s hands and cloth sheets for
sorting in some plots but didn’t found in samples from packing house. Based on actual results and practice
evaluation, it can be conclude that cleaning production facilities and training staff about personal hygiene
and good manufacturing practice (GMP) can help to reduced microbial hazard.

Keyword: cherry tomato, GAP tomato.

1. unin

a

wplawasAiniouzfomeiwe’ (Cherry tomato (Lycopersicon esculentum)) \unsidemanaidn sauda dou
uslanandunalivieiJudinadn Tarsduoyyadassiige liun weinualsiiu laladu 3andud waziniud Fedae
aaniduiluieme sudinmsnaneitusvesad destuilasen ananuidssmaidulsadonszan Tsauziiouar
Tsaalald neslnsunislésassdliussmsuiiloaugiBomannntu (1] msuilnainanlagliiunisusslenating
Vudloudogdunidle auvmuesnmsvuiiondogdunisludnuasnalsl iatulddausinizugn manuaunszuIuns
wnzUgn Msfmiden MmaAsudnenwurussyIngAuionisuuds asgnivurussyiiazenn uenaniifaiaseuayly
FewosnrmazeiaazmsufoRlussrinnssuaumandn msvuds suluieuiiidming azviiliinuassalidang
Aaunmuazdanudaendudmiunisuilan (2] Tul A #.1990 ansgeidnnilifUaeduau 176 au anlsremsiduiie
e Salmonella enterica, serotype Javiana \osannsuslaausidewmeaan wazifnentusnlud 1993 uag 2004
Taodomeiugiay osanmstuidiousnamminnuussqueidome T 1998 inannide S. enterica, serotype
Baildon %awudwLﬁmmsUuLﬁaumrﬂwGauﬁliﬂumimiﬁ;mLgﬁamﬂ Tud 2002, 2005 way 2006 Aensuidewds s.
enterica, serotype Newport 9nlsadeuiilflunisussqiuiu mndlygmniafslsremnadufivainide Salmonella 7
vudovluszidema Sadduupihlilindnnsfofifogudnunsda (GMP) wasvdnmsufoinisnsinuasia (GAP)
wild madvheuavenusifomeanisliassinge 1wu aretu uarasiilifvosmsidomautis (3] Kokkinakis way
Ay [4] 11733713 GAP protocol AGRO 2-1 uag 2-2, inldlusdauzidewmeanuannsaanmsuuiioudegdunisiivinli
nlsalaunanevila lown Listeria monocytogenes wag Escherichia coli Tul 2551 83fin15e111shaze1@ansgewsng
(USFDA) wumstuideureatouvaiiFedaluuaa Sadufunmueddsrennaiuiviuuzidomaaniineuieds 43
$g v liTIenNIY 1,300 518 Feduvgruinunaindeyadad siliiuuseladad sareaunin Ifdnenuzideme
anuediaenainsemsens uiimeuasSndiuinauzdomaresianluada esnlunuidinmsudeu
voudie [5] ildmansuinemanimsunmdresussmalngyinsdsanisuudeuestedaluuaaluuzidomean
Tneduiiuisd nuzidewnAananaaInan 36 uinNN1ATEIUTTA 37U 172 FI8E1 numsvuitourentoda
Taiuean 1 fedn Amdudesas 0.58 mavudoureandioiiazanainoimstu wWuidedniauiidmineusinulnifes
Feoradremenriunsvduiy 1ld uazerauudousnfuniethluuinafimisugnvdessninansvuda [6] T 2552
Ussinmooanaids nufiiulsaldadudniavieriutiulag fauvmanmsuilaeusdomaiuiuds 7] Weuswou
2550 UituimilduignasiFendussfomandil iesinnssnnanunsvesansss (USDA) asranunsduition
\Hodalanuan [8] uaziilefiquiou 2554 ssdniseundfolan (WHO) sestustuauginide £.coli vilan Tnefisuaugin
\ouswuam Enterohaemorrhagic Ecoli (EHEC) \Huaewugitlsisuuss $1uau 1,283 319 wasfiianidoussian
Haemolytic Uraemic Syndrome (HUS) Wuaneiugiienavinliginitoidadin s1umu 553 318 fussmaiinuginide
wueitiSefinanuds s 13 Usewe wosuiidudssmausniinunisunsssvinveadedmuitiuemis Aevildu
uwdaTnvasnsunsnsy e (9]
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Dernuzdemantdidunalinuilaranuaz Junandnvenguiamisgusuiivansugu deduiionnudasnde
sefuilan wazidunisadrsanudedulundadusivesury Felinsdrsranunimaunisvudewgdunidiedu
wwmnduaSuMnanfignguanuusuaziduiuwuudmiunguinuasnsivgnusdemasdinguiu

2. FBnsandiunsive

2.1 fanan1saliBnissanisudaimaiuiieusdemandiveuan

mMsdunanseiinisdnnisudsnsafuifoms demasidvesinanlasdadonaingugnuzilemea S1uau 3 310 (@
waw) uasgfsrusamanan (hguiamAguvusiuanougy) $1uau 1 518 inasinldlunsdaiden Aeduudasiiliinandn
Tusewintemsviide (JuaunBnvesngus ﬁﬁ”uﬁﬂqﬂ LazUSnAmaRARS WD BniinufuzTeIUTEs UGN LAy
finwaiiasle filuiugn a-6 15 wawdn 2.5-3 fu/ls

aa‘ﬁuﬁﬁaLﬂmmiﬂﬁﬁﬁmuﬂuaaﬁmamLLa:Lﬁvé’f'gaﬁhﬂuiwdwLﬁauqmmﬁuﬁ‘-ﬁauﬁamﬂu 2554 é?uwi*ﬁ”'umaumiﬂgn
nsquasnufumdewme n1siiuifes MsTIusuHaRER MsfaRmAIM M3USTY uarn1svuds TfEnndenves
wasgn aeuiidamuamm widanhiflflunismnzugn uergunsaildlumsufcinu iledneinunmesstadonis
WAR warUspidumudainuesmstudou

2.2 pvndinandesiuviduasuzfomandi wazdoduniaudn
msmaw%mmﬁa@aw%‘Eﬂmaﬁ%ﬁums 2 g Aemnuuasugndsiuiunslaeinumsns waganuiisIuTIunandn
MnneRInsdeiudunsieysysmungus
2.2.1 anuvasign smsdudieds Tiud 1) upidemenindu denifivuinalaudu 2) unidemediiiunisde
Aunmlaeinynsng 3) aendldusdoma a) fyudmsudanunin 5) fefifunndoma 6) thiflflumamedgn
nafusegndlusiasidasasiiv 2-4 ey felidosrnanmundoniliiBes e 1wy dunnudn nandndens
Tsaspuin damauh fume vieunTemaiinandntion FuilFliaunsafusesldvinfumnuas

2.2.2 MNEFWTIHAREN YIN1sdudedns I 1) ugilowmainiunisAnaunmineudsdmiie 2) agndnld

ussuellamadmivdsdviie 3) dedAnamnin 4) nseasdmsuAnaAMAIN 5) savuds
maduitessanifiufeganiiay 3 41 Tnsuzdewmeaiusaegindeay 100 nfu mafuiegnanagn dy nseds

wazsnvuas lngld Swab technique n1siiudiegniielaequiioaslu Maximum Recovery Diluent (MRD) #1faog1931

mswaauﬁaaﬁw?sﬂﬁud U'%mmagéuw'%éﬁv’wm (total plate count; TPC), Salmonella spp., Coliform uaz E. coli

2.3 MTIATIRIYEAUNTE
2.3.1 M3ng1ad3unaRduvidvianun Total plate count #1335 AOAC International (2002) [10]

v A

fegrmeidamna 10 niu ldgauazualviagidun 1L MRD 90 faddns diudiegranagnii 1y e uazin vih

U
P a

M15139319 3 szAu 198 mnsideade Standard Plate Count agar (PCA) lngld3s pour plate Uniigaumgil 37 aaen
) o o o = & =

walded U 24 Falas dudrulalall seunaidu cfu/g wie cfu/ml

2.3.2 MInTITe Salmonella spp. #1435 1SO 6579 (1993) [11]

. “ o a ¥ , v - v s

fegaugidamamimniayinande (Pre-enrichment) lnesldusiloma 25 nfu ldgauazunliiaziden Wuuan
Ina 225 adans Uufigaumail 37 ssAneaidioa wu 24 4ala dufiegnenaenin fy wasile Uided1aundieidenas
Tetrathionate broth (TTB) Unilgauail 37 asAnaidea w1y 24 421U uaz Rappaporty-Vassiliadis broth (RV) Usf
Qaumnil 42 asAwadva W 24 Il Meg1IIINTBNILNIUTUYLIA 0.45 luaseunavtununsasldly RV Uy
ﬁqiumﬁ 42 paAugalded i 24 Falus wadun streak asuu Brilliant green Phenol Red Lactose Sucrose agar
(BPLS) uaw Xylose lysine deoxycholate agar (XLD) udruufgumgil 37 ssenaaidoa wu 24 43l
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Y

o Salmonella spp. uu BPLS 9% Tanwuglavsnunsanarsdyungeudeuseuiieduns @ XLD agilidiReaiu
amsiisate Alansinansetealatiazids
2.3.3 mans19ite Coliform way £.coli Tnefmuuasunanns ISO/DIS 11866-2.2(1994) [12]
uzifomasiuu 10 n3u TdguuazunlsiosiBonifin MRD 90 fiaddns dawshegrmzni f1y fo wazih shnsude
219 3 szAU Uinansavanemiede 0.1 fadans asuu Coliform agar Ingldas Spread plate ﬁwmﬂuﬁqmmﬁ 37 941
wadea iy 48 $alus Suswoulaladl £ coli Talafifudiing Coliform Taladiduduns sneaunaify cfu/g 3o

cfu/ml
3. HaN15998

NNIATITIAT AUV B Y0 T WARINULMEIUGNT UL 4 LUAY UAZUVAITIUTINTINIL 1 Wndd
AugiuMsiasamsnueiguaIniugiunid dell 1) Yunaqdunidvamualifidminsgiuiivuald 2) dedlinu
WWe Salmonella Tufeogwem1sniy 25 n3u waz £ coli fiasliitAu 100 cfu/g [13]

3.1 auamaNUaeaieiureydunIdvawsidamanazladenisuanainuuasugn
wzdamaniiuinanulawesnynsnsazihufnaunminswenuadininde wazlidmdosn vinisdauuiufunie
fuulagldinsosfunsdemaiiodmhfifonauzdemelinis uazussgldnznimanafiniiesevuddludanguy
mafiufeganuUacan A vnisiiugiuag 2 ase Feneutuiunandaiaeasalunniliuiuusinaudas
Wen laglangasan 2 nuhuzWemanauwnninuinniluuasiuimedlurugdnnunim uzi@emaldmiuiniienin
~ a0 = M 2 & o o9 v ] a o a ¢ =
fimaden nnnsfiugdemadulsadmadnilinussnsliiusandnassaly anuansinsgiuiaign A (1151390
g o < & & & v = o o e & v
1) 1INNSAUAIDE19Y 2 ATE ATIanue TPC e 2 Ass enviulussilamandnnuninluasiusnivinaietey
A v ¥ 2 4 { 4 { @ ¥
U3 TPC vessziliowmmansuillie 8.69x10™-7.72x10 cfu/g (1ade 3.90x10 cfu/g) ugilalnAfNIuNISARNULYE TPC
4 Y A a & 4 v o & 2 5 a 4 v a &
1 A3e lupsed 2 Tasdli¥e 3.35x10 cfu/g nen3d1fliie 9.7x107-1.21x10° cfu/ml @@y 6.10x10 cfu/ml) H1yilide
3 3 a 3 A v a & 2 3 a 2
1.98x10-6.58x10 cfu/ml (1ade 4.28x10 cfu/m) Tefifivfiiiio 5.0x10™- 1.87 x10” cfu/ml (afe 2.60x10"cfu/ml) wax
S ad 2 2 a 2
WD 1.87x10°-5.00x10" cfu/ml (1aay 3.43 x10 cfu/ml)
W Coliform Tunziliowmeandu uxidowmeaiidannnin nzn$ uaziiofiiu nsaany coliform lupsadi 2 Tunzidawme
v oa & vy o o a4 2 v a4 2 A v oo
nduiii@ennauiuliild usidewmanidiunisdniiide 8.0x10 cfu/g axni1diaio 4.35x10° cfu/ml fefiiuidide
2 . y ¥ Y g a X S v A X 3
6.20x10"cfu/ml duluiny wazimunnasa laeassn 2 dusnadegeniingan 1 {1y JuSunaudeegsening 7.35x10
= N B4 T o ' ' 3 = vy My o ' 2w
cfu/ml faannautuliild uazinfidesgsening 3.60x10” cfu/ml fannauiulild mnmsdunelusgninanisiiudiedne
ATIN 2 wmmaﬁumauwLs“uammﬁuﬁwmumm Faoraduanvnfivihlsiu3unm Coliform ge Bnvisliviosiuagidmydia
agffiunuasgn Ummﬂﬂ@ﬂmmwawuwuauu Fasirlunn furoudneuas Tuinude £ coli ua Salmonella spp. lun
Fag19 wamsiaszvisaegiai 2 a1 nudwsdemannduiiuiinanie TPC uas Coliform snndmzidemaiiin
msfanann oradumsgRnssatuuuniy uaskusnyhliaunssululauneus Sewe wlmAannisuudeudold
Yadunsudn TPC wuitmend > dy > Tediiu > 11 Coliform wuidedidny > 1 > flefifiu > nzni
g o o 2 o & o A o o v 2 o 1 2 v v
mafudegsnuUasUan B vinnsiiudiwin 3 a3 lagluasen 1 uar 2 Juidiluifuiedaddunnidntessiu
wzdewandulsaitndommaunses luassi 3 Wurniivsdamaruniu nan1sinsiziudadgn B (a15197 2) 910
YT < & o o ' v ¥ 1 ' 3 a4
mM3fiuieg1avis 3 ASY AsranUEe TPC 3 3 A3Y wud TPC vasmziliowmanfuiiiiiondszning 6.62x10 -3.00x10
i 4 { o ¥ : 3 4 d 4 %
cfu/g (1@de 1.51x10 cfu/g) uzlawATiNIuNNSARTWRRETYNING 8.15x10-1.52x10 cfu/g (1ady 1.08x10 cfu/g) ngnin
Y 4 4 i 4 v Y 3 3 ] 3
%9 1.08x10 -7.06x10" cfu/ml (1@dy 3.75x10 cfu/ml) dyfitlia 1.40x10™-1.63x10" cfu/ml (tady 1.54x10° cfu/ml)
o ¥ 3 3 { 3 5 S i
flofiAuiiite 1.22x107-1.95x10” cfu/ml (1de 1.54x10° cfu/ml) uagihillie 7.13-8.05 cfu/ml (wde 7.72 cfu/ml)
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o Coliform ms1anushs 3 ads Tnsuzidemanndy wasdnlaedideunautulild usdowmaiiiunisdaiite
5.0x10°-2.85x10°cfu/g (e 1.92x10° cfu/g) ngn$1ide 1.65x10-4.00x10° cfu/ml (1ade 3.75x10° cfu/ml) Hofifiud
{0 3.86x10°-5.50x10° cfu/ml (1@ 4.69x10° cfu/ml) waztilide 1.10x10°-1.86x10° cfu/ml (A8 1.36x10° cfu/ml)
lainude £ coli war Salmonella 31nHaN1s1AS129% Numsdemasnduiiusinande TPC way Coliform wnnin
widewmeainunsineradumsyainssathuuuniy sldaunssdululnunansidemauardadenisudn TPC wudt
ngnd > fofliv) uazdny > 1 Coliform wuidiediiny > fefifiu > ngnd > 11 manuidegaunisluliiniigs
Tngannz TPC lupgn$ oraiflesannlutrananiiiusedadiniuiidunn fudoudrauazuazasnirnsuuiiulnonss v
Tasgdulmaunazanyusnuin

v
o

M50 1 YSinaudeqdunidisnun (TPC), Coliform, E. coli uag Salmonella udasugn A

Samples Microbe Rep. U%mmrﬁa cfu/g %38 cfu/ml No. of Incidence

1 2 Means positive (%)

usdauna TPC 2 8.69x10° 7.72x10" 3.90 x10" 2/2 100
(an6i) E.coli 2 ND ND - 2/0 0
Coliform 2 ND >300 - 1/2 50

Salmonella 2 sl Tadw - 2/0 0

uzidoune TPC 2 ND 3.35x10" - 1/2 50
(AnABAIN) E.coli 2 ND ND - 2/0 0
Coliform 2 ND 8.0x10° - 2/1 50

Salmonella 2 Talwu Talwu - 2/0 0

agn$ TPC 2 9.7x10° 1.21x10° 6.10x10" 2/2 100
E.coli 2 ND ND - 2/0 0

Coliform 2 ND 4.35x10° - 2/1 50

Salmonella 2 laiwu Talwu - 2/0 0

iy TPC 2 1.98x10° 6.58x10° 4.28x10° 2/2 100
Ecoli 2 ND ND - 2/0 0

Coliform 2 7.35x10° >300 - 2/2 100

Salmonella 2 Talwu Talwu - 2/0 0

flo TPC 2 1.87x10° 5.0x10° 2.60 x10° 2/2 100
(i) E.coli 2 ND ND - 2/0 0
Coliform 2 ND 6.2x10° - 2/1 50

Salmonella 2 s Tadw - 2/0 0

h TPC 2 1.87x10° 5.0x10° 3.43x10° 2/2 100
Ecoli 2 ND ND - 2/0 0

Coliform 2 3.6x10° >300 - 2/2 100

Salmonella 2 Tainy Tainu - 2/0 0

o

oveuni 10 1alatl, >300 nunedsdlaladunaudulala

2,

ND yneiis lainulaladvesiensedl

mafufegasBomannuasgn C insfiudwau a4 ad Insluaded Suildnluifufegaiidunnidniies 1
nangidemasithdsdumn anransuUasgn C lumsiedl 3 mnnisifiudaedneia 4 afs asaawuide TP i 0
ads TPC uzifowmnannduiide 1.61x10™1.45x10° cfu/g (e 6.07x10" cfu/e) uzidemaiiniunisdniide 3.20x10™
9.97 x10°cfu/g (ads 9.98 x10°cfu/g) nendfidie 3.43x10°-1.29 x10°cfu/ml (ads 5.91x10° cfu/ml) Ayiiuianaite
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1.37x10™-1.51x10" cfu/ml (2 5.86x10° cfu/m) Sofifiuiide 1.00x10™9.03x10° cfu/ml (@ 3.41x10° cfu/ml) wag
¥hfiide 8.20x10'-1.74 x10” cfu/ml (1@@e 1.18x10°cfu/ml) We Coliform asanuidens 4 ads luusdomaanduiide
4.00x10” cfu/g fiv inauiiulalld uzdomairumsdaiide 5.50x10°-4.50x10°cfu/e (@88 2.19x10°cfu/e) axndiide
1.26x10°-2.80x10° cfu/ml (188 1.89x10°cfu/ml) Fyilide 2.66x10” cfu/ml Besnauiiulalld fefifufide 7.30x10%
5.50x10° cfu/ml (1088 2.7 x10°cfu/ml) wavihfiide 1.00x10°-1.86x10° cfu/ml (1088 1.3 x10°cfu/ml)

v
(9

A19199 2 YSanaudeqduvsdviavun (TPC),Coliform, E. coli uag Salmonella ulaslgn B

Samples Microbe Rep. U%m:ut%a cfu/g w38 cfu/ml No. of Incidence
1 2 3 Means  positive (%)
uzidone TPC 3 3.00x10°  887x10°  6.62x10° 1.51 x10° 3/3 100
([ndy)  Ecoli 3 ND ND ND - 3/0 0
Coliform 3 >300 >300 >300 - 3/3 100
Salmonella 3 Tadwu laiwu Talwu - 3/0 0
uzidoune TPC 3 9.17x10°  152x10°  8.15x10° 1.08 x10° 3/3 100
(AnAMAM)  E.coli 3 ND ND ND - 3/0 0
Coliform 3 500x10°  2.85x10°  2.40x10° 1.92 x10° 3/3 100
Salmonella 3 Tainu Tainy Taiwu - 3/0 0
mend1  TPC 3 311x10°  1.08x10°  7.06x10° 3.75 x10° 3/3 100
Ecoli 3 ND ND ND - 3/0 0
Coliform 3 40x10°  1.75x10°  1.65x10° 3.75x10° 3/3 100
Salmonella 3 laiwu laiwu Taiwu - 3/0 0
fy  TPC 3 140x10°  160x10°  1.63x10° 15410’ 3/3 100
E.coli 3 ND ND ND - 3/0 0
Coliform 3 >300 >300 >300 - 3/3 100
Salmonella 3 Talwu Tanu Talwu - 3/0 0
ilo TPC 3 195x10°  1.44x10°  1.22x10° 1.54 x10° 3/3 100
) Ecoli 3 ND ND ND - 3/0 0
Coliform 3 550x10°  4.70x10°  3.86x10° 4.69x10° 3/3 100
Salmonella 3 laiwu laiwu lalwu - 3/0 0
1h TPC 3 8.05 7.13 7.98 7.72 3/3 100
Ecoli 3 ND ND ND - 3/0 0
Coliform 3 1.13x10°  1.86x10°  1.10x10° 1.36 x10° 3/3 100
Salmonella 3 Talwu Tlaiwu Talwu - 3/0 0
ND wneds linuleladveadondeiiiatioonin 10 Taladl, >300 wnefsilalafunnauiiulslly

iy e £ .coli Tunwidamaandu usdamaiiinunmsdn f1y axnduazin winude £.coli lufledifiv 1 ass An
v e & 3 = a & ) v a a
Wusovay 25 Tnefiusunante 4.80 x10"cfu/g Fuiunmaiunsgiu wudie Salmonella Tuszdeandu uzilomadiniiy
msfn fovesdiiu tnensaanu 2 ase @adufosaz 50) 91nnan1TATIZAANT9T 3 WU wzdomaanduiiuiuim
e TPC uay Coliform snnninuzidaimeAfiinun1sAn Wagnulde Salmonella Yadunswin TPC wuiingnin > i1y >ile
v & H . v A v P H & ) Aa v P A
v > 11 Coliform wudiey > fegliu > agndn > U1 uagwulde Ecoli wag Salmonella Wiy wansdnd
o , PSRN v v oAy s & & & DS oA o 8 ode
guanumgduyananlid uaran muwindeslndifedidulnegfiawuasuan Wandeddlddunandeiiuinnldugn
a & P = v & oa o & DRI B § Ao ]
wz@ameanazidnannsadudnlvlunvamsidemeals Bnvsusgednaunmiduaumiiudaduiuyu dgdv lneg
N 4 ¥ , v 4 & . v o
UshnUY B0 TuaUANNULYD £ coli kag Salmonella spp. 19 fissarni@ie Salmonella sppsinnuludniln
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mafiufegramzi@ameaanudasign D vnsiiudiuau 2 a5 lumsiivdiegnsluassi 2 dnaunnuazdana

Fraunn inwasnsidhiiunardsluaswiely ananmsieseiudacign D lunisnedl 4 nuiinisifiudaegieia 2 asa
& & & = v ~ & 3 3 o 3 a

MIANULTD TPC 13 2 A3S TPC Y0sueliamAnnauaIniiide 1.12x10-7.38x10" cfu/g (1afiy 4.48x10° cfu/g) uzilalne
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A1919% 4 USunaudiediunidnsvan (TPC),Coliform, E. coli waw Salmonella wiasuan D

fiiunsdnilite 6.07x107-6.75x10°cfu/g (ade 6.41x10° cfu/g) axni1iilie 9.99x10™-4.41 x10°cfu/ml (1ady
2.7x10°cfu/m0) il 9.63x10° -6.91x10° cfu/ml (tafiy 3.94x10° cfu/ml) Hediiuiiive 1.97x10-8.29x10° cfu/ml
(1@de 5.13x10” cfu/ml) uagiilidie 1.05x10™-1.31x10° cfu/ml (ade 1.18x10° cfu/ml)

= = L A ac
f13199N 3 U‘JJJ’]QJL‘U@%@NVISEJ

v
o

un (TPC),Coliform, E. coli kag Salmonella wilasdgn C

Samples  Microbe Rep. ﬂ?mmrﬁa cfu/g %3 cfu/ml No. of Incidence

1 2 3 4 Mean positive (%)

wzdome  TPC 4 161x10°  1.45x10°  353x10°  4.62x10°  6.07 x10° a/4 100
(@ndw)  Ecoli q ND ND ND ND - 4/0 0

Coliform 4 >300 >300  1.00x10°  0.40x10° - 4/4 100

Salmonella a4 Tadwu WU WU Taiwu - a/2 50

uzidome  TPC 4 997x10°  320x10°  1.99x10°  9.73x10°  9.98 x10° 4/4 100
(FRmam) £ coli q ND ND ND ND - 4/0 0

Coliform 4 450x10°  2.85x10°  5.50x10°  8.50x10° 2.19 a/4 100

Salmonella 4 Tlaiwu nU WU Tainy - 2/4 50

agnd1 TPC 4 129x10°  358x10°  3.43x10°  3.71x10° 591 x10° 4/4 100
Ecoli q ND ND ND ND - 4/0 0

Coliform 4 216x10° 175107 240x10°  1.26x10°  1.89 x10° 4/4 100

Salmonella il Taiwu Taiwu Taiwu Tlaiwu - 4/0 0

iy TPC 4 151x10°  511x10°  184x10°  1.37x10°  586x10° 4/4 100
Ecoli 4 ND ND ND ND ND 4/0 0

Coliform 4 >300 885x10° 350x10°  266x10°  3.08 x10° a/4 100

Salmonella a Tlaiwu Tlaiwu Tainy Tainy - 4/0 0

o TPC 4 903100  145x10°  1.00x10° 2.14x10°  3.41x10° a/4 100
@fiv)  Ecoli q ND  4.8x10° ND ND - a/1 25

Coliform 4 550x10°  395x10°  7.30x10°  0.90x10°  2.77 x10° 4/4 100

Salmonella il Tadwu WU WU Tlaiwu - a/2 50

o TRC 4 820x10°  120x10°  1.74x10°  1.69x10°  1.18x10° 4/4 100
Ecoli q ND ND ND ND - 4/0 0

Coliform 4 113x10°  186x10°  1.0x100  123x10°  1.30x10° a/4 100

Salmonella a Taiwu Taiwu Taiwu Tainy - 4/0 0

ND e lanulalatvesyon

anl

pd)

]

Wetlpsnin 10 Taladl, >300 wnedsillaladuinauiulale

& . & & & = v a4 3 = v vy = o o
1@e Coliform msanuliias 2 Ase lungomaAannaulie 1.93x10 cfu/g 99 snaudulidls usl@owafidiunsAn

Samples Microbe Rep. ﬂ‘%mmt%a cfu/g wse cfu/ml No. of Incidence
1 2 Means positive (%)
wedowe TPC 2 783x10°  112x10°  4.48x10° 2/2 100
(3nfu) E.coli 2 ND ND - 2/0 0
Coliform 2 1.93x10° >300 - 2/2 100
Salmonella 2 ladwu Tainu - 2/0 0
udewme TPC 2 607x10°  675x10°  6.41x10° 2/2 100
(FaAnw)  E.coli 2 ND ND - 2/0 0
Coliform 2 >300 >300 - 2/2 100
Salmonella 2 laiwu laiwu - 2/0 0
mgnd1  TPC 2 441100 9.99x10°  2.70x10° 2/2 100
Ecoli 2 ND ND - 2/0 0
Coliform 2 >300 >300 - 2/2 100
Salmonella 2 Taiwu Taiwu - 2/0 0
i TPC 2 691x10°  9.63x10°  3.94x10° 2/2 100
E.coli 2 6.00x10° ND - 2/1 50
Coliform 2 >300 >300 - 2/2 100
Salmonella 2 Taiwu Tawu - 2/0 0
flo  TPC 2 197x10°  829x10°  5.13x10° 2/2 100
(i) Ecoli 2 ND ND - 2/0 0
Coliform 2 >300 >300 - 2/2 100
Salmonella 2 Tainwu Tainwu - 2/0 0
i TPC 2 131x10°  1.05x10° 1.18 x10° 2/2 100
E.coli 2 ND ND - 2/0 0
Coliform 2 1.18x10"°  1.05x10" 1.12 x10° 2/2 100
Salmonella 2 laiwu Tawu - 2/0 0

ND wineiis linulaladvesdevseiitotesnin 10 laladl,

>300 ynedaiilaladunaudulale

NMIFuFIBELUaIlgnIe 4 uuasdau 11 Ase assany TPC Tunslameauardadunsnanynase fee1azide

wiARs3INy Coliform 10 A5 Salmonalla spp. 2 A1 i E.coli Yadentswdn Tefiiunu Coliform 10 A3

Salmonalla spp. 2 A% Ecoli 1 A% pznd1mu Coliform 10 ada laiwu Salmonalla spp. wae Ecoli Fynu Coliform

MNASY Ecoli 1 A3 laiwu Salmonalla spp. 1wy Coliform wnAss lsiwu Salmonalla spp. wag E.coli

3.2 aunmANUUaAfeRUYeIRUNIEva e ALas UaTan1TNANINUREITIUTINNENER
msiiufegeusdamaLazdadun1sndnainunassiusin vinnsiiuduau 3 ase Tudaesnisiiusiednasi $n1s

ngn¥ éy wazdlo Mdeunauiiulild $iiide 1.05x10%1.18x10" cfu/ml (e 1.12x10° cfu/ml) wutriivginande
Aoudhann liwuide £.coli Tunzidemanndu szidemeadiiiunisdn azni1 fefifiu wazi winuide Ecoli Tuiy
dmsudnqunw 1 At TnefuTuade 6.00x10°cfu/g Fufunusininsgiu iwunsie Salmonella spp. Tunn
fe819 MNHaNITIATIAluAINT 4 wuiusdemadiiiunisdniide TPC wag Coliform snnninugideimaningy
Hadomsudn TPC wuililegiiu > 1) > azn¥h > ¥ Coliform wuiiiefifu fiy uagmen$r Grnaudulalld) > 1 uay
wuidle Ecoli iy witununsnssiedasyinisdagunimuulfrgeszana 60 wummsfinig annisdananut
Uinadnamnmild gty wniuserueuey Snimeiwreuldnul iy

20 “75 Uannlsaseuanstninasguvninendeiiionsiauvissdiusgedsduwaznisnssuniougussinauonden”

Usulguazstaifiuanuil dmiusuTonandn uasfaamnin 1INaNTIATIERVAITIUTIY fo nuiamAvguTusiua
poug lun13adl 5 9nnafiudiedne 3 afe amanuide TPC ynads TPC vesiBomaiiiiunisdaguniido
1.06x10°-1.09x10° cfu/g (il 1.07x10° cfu/g) myn31ilide 9.40x10°4.42-x10° cfu/ml (ade 2.18x10° cfu/ml) nszeadl
o 6.10x10°-1.10x10° cfu/ml (1a@y 8.40x10° cfu/g) Nunsvuvvossavudeiie 9.30x10°-1.14x10° cfu/ml (1adey
107x10° cfu/ml) uaziladdniiao 1.05x10°1- 59x10° cfu/ml (el 6.04x10° cfu/ml)

W Coliform lunzidewmaiiiiunsén asaawuide Coliform 2 ade Tneilie 7.60x10%-1.35 x10° cfu/g mzn31 nseda
Nunsyuzvessavuds LLa:ﬁapﬁé’ﬂmummsmWULéﬁyaﬁy’n 3 Ay o 6.00x10°-1.00x10° cfu/ml (1ads 8.0x10° cfu/ml),
1.02x10°-1.35x10° cfu/ml (adle 1.26x10° cfu/ml), 1.86x10°-2.40x10° cfu/ml (1@8 2.06x10°) wag 1.35x10°1-.70x10°
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cfu/ml (s 1.55x10° cfu/ml) smddy nnisdananuitudnngadnnuam Wuiuidelds 1neddibusadeu
wiu e seaiuayldfinmsdesiudnides iwu 1 Wanluiiudl agnddldussusdomadungninfsrsuilild
ugifammnanulacign nsedailddmsude fdnvaidulsiliany fvianuazeinein msvianuazeingunsal aas
o fuRdulssiuasquauntovesiia Tnsamzile Sadudmiidudatuuidemauaznduivdenineg Wy msduda
fuemns Mnualunsei 5 vestladumsndn wud1 MsnsIvaey TPC wudiflefAavuin >axnin > savuds > nszd
Coliform wufl savuds > fefdavuin > nseda > nen$1 fusavudediusinas Coliform g aienaiflesunanlunis
fnFomenimnToma axdostuiiuuuse Flusodowaviuiifnfuseaiin Wenameniuzdomavuiusoasiili
uzfommudoutofiogluiuld dfuiesihanuazernitusnidulssd saillsmude £coli waz Salmonella Tu
288199 NUVAITIUTIUNANER

v
o

A1919% 5 USunaudieqdunidnsvun (TPC), Coliform, E.coli way Salmonella YBUNAITIUTIIHAHEN

Samples Microbe Rep. U“immﬁ?a cfu/g %38 cfu/ml No. of Incidence
1 2 3 Means positive (%)

wzdewmea TPC 3 1.07x10°  1.09x10°  1.06x10° 1.07x10° 3/3 100
E.coli 3 ND ND ND - 3/0 0

Coliform 3 ND  135x10°  7.60x10° - 3/2 66.66
Salmonella 3 laiwu laiwu laiwu - 3/0 0

P TPC 3 4.42x10°  9.40x10°  1.17x10° 2.18x10° 3/3 100
E.coli 3 ND ND ND - 3/0 0

Coliform 3 6.00x10°  1.00x10° 8.0x10° 8.0x10° 3/3 100
Salmonella 3 Tlaiwu Tawu Talwu - 3/0 0

nsghy  TPC 3 6.10x10°  1.10x10°  8.10x10° 8.40x10° 3/3 100
E.coli 3 ND ND ND - 3/0 0

Coliform 3 135x10°  1.02x10°  1.16x10° 1.26x10° 3/3 100
Salmonella 3 laiwu Tawu laiwu - 3/0 0

sovuds  TPC 3 1.13x10°  9.30x10°  1.14x10° 1.07x10° 3/3 100
Ecoli 3 ND ND ND - 3/0 0

Coliform 3 186x10°  2.40x10°  1.93x10° 2.06 x10° 3/3 100
Salmonella 3 Tainy Taiwu Tainu - 3/0 0

flo TPC 3 159x10°  1.17x10°  1.05x10° 6.04 x10° 3/3 100
Am  Ecoli 3 ND ND ND - 3/0 0

Coliform 3 135x10°  1.60x10°  1.70x10° 1.55x10° 3/3 100
Salmonella 3 laiwu Tainu laiwu - 3/0 0

Wateunin 10 1aladl, >300 wunedadilaladiuinautulails

20

ND nangis lanulalatvesdonse
4. dyma

Tnehluinualiiuas Taggunsaififedesinamanudegdunidlusuaes TPC ilssmnidudofinvegialulufu us
lsimswuidle Coliform waw E.coli frnmamuuanshaudnuaslunsufifnulii endinsuudeudsiudisvesnunie
&3 Tnetawnz Ecoli waz Salmonella spp. \udeiviliinlsaemmsdufivly 3cldamsnuduiy annanisidenuin
fin1swuide Ecoli wae Salmonella spp. Trasdntiosanursutas udlsinuiuassiusmdauduganssarenandnlug
nanauaziuilna iielinanandanudaende wasifivardulalifuslnruntulifodaitoauenus el
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1) naldnssniusdememensldsyuuimeaununisnuiisneie vielifanaguiu iedesiudunssiiufona
uzidawe 2) waseastuwaidesiudaiidoadilunlas wu Ja vildwudio Salmonella spp. Tunzilamaaindu 3) wa
wzdawmaniunnuienindemsidiviannulauazaadaguainiiedesiuiuaciu 4) arsinsddiediivuzidowmn
uargAnAMAIN MesULUamSeayUsyATe INT1Enude Coliform, E.Coli Wag Salmonella spp. 5) AI5A19YIIAIY
avownzni1 Wivew ) usnaenirusdewmaildluwlacuaziidanmnm 6) msvianuageainy men1sidsuinyueee)

2 v o Lo o ¢ v v oo e ! o "og > L Ao
wazmrsiudlilviganniuvienisandnd 7) asdestesiudnides wu qiv 1n e wiluiundananimn

5. AnAnssuUsZNIA

YeURUANAINITBUALIAILN U InenduTuiuasUguiatuayunidfe veveunanunIng wasdseaungu
Faviagususiuaneuguitliamnielunsinide uaglvideya

6. Ll@NE1981999

11 nedlavuinis nsuewde, arsdueyyadasy (udiualsiiu Fn18ud Ia18ud) Tunalsd,  wndaniun:
http://nutrition.anamai.moph.go.th/temp/files/antioxidan.pdf, 28 #.A.2552.
21 wnns Werwagy, “nisaauRunsuileudunsdludnuaznald”, 91sa13915w, 10(73), 2546, wiin 38-41.
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The Study on Vitamin ¢, Phenolic, Beta-carotene Content and DPPH of
Organic, Pesticide - Free and Conventional Vegetables in
Nakhon Pathom Province

o 1 a 2
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UNnAnga

snAsedmgUssasR oA YSHIAINITuE uedn wa-ualsity uasauasalunisiueyyadasy vouin
sunsd Ahvaendainarnad uasdnialuismnelusasnaaudes Sminuasgy 1iehlvldlunssuasunisuilan
wdnsasisunevesusinaluniuiiiing 1y guiiesisinlumsunaiios Smiaunsigy ssuiruiounainu wa.
2553 Fuiou Augreu w.a. 2550 ldkaau 6 via ldun finnes dndedu Saiinens asih nend1vd uasuzifome ua
msAnymYT1 AnBunFE 6 viniuuadmdudinniihvasaseanased uazdnialy uvasiindunsd 4 lu 6
il Il stames Ands nenad uasusidoa dnawaunsalumsiiueyyadassannndidndu 9 uenvinidinyds
Vsinauum-ualsiiluinyaenseainasindiuualiusnnirihdunsed uazanvialy Tuvassiliwuuualiuyesusiai
woanluiniigunsae

a o

AdAty: I05ud Tuedn wwan-ualsiiu anwanunsalunisiueuyadasy Andunie

Abstract

The main purpose of this study was to investigate vitamin c, phenolic, beta-carotene content and DPPH
of local organic, pesticide- free and conventional vegetables in Muang district, Nakhon Pathom province. The
entire results could be able to promote and induce the organic consumption demand in Nakhon Pathom
province. The total 6 vegetables , ie. pumpkin, morning glory, yard long bean, chinese kale, cabbage and
tomato were sampled from the local shopkeepers during October 2010 till September 2011. The results
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unveiled that 6 organic vegetables gave the highest vitamin ¢ content meanwhile 4 in 6 organic vegetables,
ie. pumpkin, morning glory, cabbage and tomato, contained higher DPPH than those in pesticide-free and
conventional vegetables. The beta-carotene content provided the highest value in pesticide-free vegetables.
On the other hand there was no inclination about phenolic content among the treatments in this study.

Keyword: vitamin ¢, phenolic, beta-carotene, DPPH, organic vegetable.
1. unin

Hagtumsviinunsadelijaiunandanamainensdienisldasial uastadonisusnszuunisinuasiduddy
dwmansnuseNaNAnMINIsINYAS Asanden waznslilAndamansisaguuessema nadfanssugy U w.e. 2553
wui amgsideTinvesnilnesuduil 1 Annlseuzds Anduiesar 91.2 deUszins 100,000 au wenidu e
918 33,659 WALIWANGY 24,417 au [1] mﬂamun'13iﬁéﬁﬂa'nﬁﬂﬁﬂﬁinﬂslﬁm'mauiw%‘[,mmmiﬁﬁmmﬂaamﬁa
wnu Tasinzownsdunid esniilsluanuvassfouasiviinuasidusyleminogunimannniman Susild
asndl ansfidulsslovdsoquamituslalieuale dlngeglunguansiueyyadastldun Iniiud wa-uals
#iu fluedn wazanuanunsalumsinueyyadasyidlue s [2-6] 1euitemsdunsd Taslanizdn naldifiusunm
iU waransUszneunieniae wivinalumsvsininensiiily deandestu [5] AdnwiamnmmslavuInisves
usiowaiiugnuuudunisuazuuuiialululuoud wuhusdemaduniivsinuthnaing wi-uelsiu alauess
A01iud gendruziemariily (6] Anwimnuannsolunisiueyyedaszvesinduniduasiniialy Téun dnniaana
Agth dndsdu dnneda wagdiinens wud Andsdudunidiviuamedtiueanniigainty 6.65 fadniuauyaves
nsaknadn/dutnusis 1 n¥u waziinnuanunsolumsfiueyyadassannniiindsduily egslsfmutiymiiddy
Uszmsnilawasnsveneiimanisnainvesemsdunisluunsineiiies fmiauasdgu Ao fuslanduau wazuia
awiiigndedlunisidenuilnromsiing TaglemeanuuanssvssUiinaasiueyyadas iTlunanfaeisunss
wanfsiUaonfvanasiedl uazkdndasivial FfueAfedieiingussasdiiiednuigun et Tnsiawz
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A Study of Local Food and Local Recipes at Bangrakam Community,
Bangrakam Subdistrict, Banglen District, Nakhon Pathom Province
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Abstract

The research aims were to study the types of local food and potential of local wisdom in source of raw
materials, production process, healthy food and transferring of the local wisdom including collection of the
accepted local recipes by Bangrakam local community. Samples were elderly people who challenge in local
food and some volunteers from a housewife group in the community, in total of 65 people by purposive
sampling technique. The data was collected using the questionnaires and to interview, and it was then
analyzed by the frequency and percentage. The study found that there was 298 local food which were
categorized to be 4 types. The first type was 204 kinds of main meal (68.5 %), such as curries, boiled food,
fried food, soup, salad, chopped food, sauces, miscellaneous and one-plate dishes. The second type was 57
kinds of dessert (19.1 %), such as boiled, steamed, simmered, fried, grilled and roasted. The third type was 4
kinds of snack (1.4 %), steam and miscellaneous. The last type was 33 kinds of preserved and processed food
(11.0 %), such as the preserved food in salt or sugar and the processed products by dried, deep-fried and
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mixed methods. The study on potential of the local food could be explained by 4 issues. Firstly, the potential
on raw material of all type food was found high level potential (100 %). Secondly, the potential of the local
food in processing found that the main meal and preserved and processed food, were found high level
potential (98.5 and 90.9 %, respectively). Thirdly, the healthy food was found that the main meal was in
medium level potential (51.5 %), while the snack was equally to be high and lower level potential (50.0 %).
Lastly, the potential of the local wisdom transferring found that the main meal was in moderate level
(72.5 %). The acceptance of local people in the community on their local recipes found that there were 30

recipes, 28 recipes of main meal and 2 recipes of dessert.

Keyword: local food, local recipes, local food potential, Bangrakam community
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Nam Prik Phad Supplemented with Calcium from Fish Bone of
Nile Tilapia
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Abstract

Fish bone waste from salted-dried fillet of nile tilapia was used in this study as it is the big and hard fish
bone which contains high amount of calcium. The purpose of this study was to find the appropriate method
in preparing fish bone for Nam Prik Phad recipe. Three methods used were deep frying, milling, and pressure
cooking in order to analyze their chemical compositions. The study showed that fish bone had high ash level
followed by protein and fat, respectively. Fried fish bone contained 3.17% moisture; 56% ash and 22430
mg/100¢ calcium and was slightly fishy whereas pressure cooked fish bone contained 47.47 % moisture, 33%
ash, 12120 mg/100g calcium and was strongly fishy odor. On The other hand, milled fish bone had 2.16 %
moisture, 43% ash, 22580 mg/100g calcium and became hard particles with sandy in after sensory test. As a
result, fried fish bone was most suitable for Nam Prik Phad recipe and can be added up to 40% to make it
rich in calcium at the level of 2,683 mg/1 table spoon or 8,942/100 ¢. Quality of Nam Prik Pad which filled in

¢lass and polypropylene containers for 4 weeks was unchangeable and safe from microbiology.

Keyword: fish bone, chili paste, calcium, nile tilapia.
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wavAnd (L* a* b*) ImeiA3es Hunter LAB 3 Mini Scan XE plus wagiasigiesdlsznaunieadl (proximate analysis)
Tgurlusitu Lot Aty i n3s AOAC. (2000) [9] wazdsfiegsiiasziuaaidon mads In-house method on
A.O.A.C (2005) 984.27, by ICP-OES
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hedonic scale) Tngmmaaoutiaduamnmmmiadud ndu (nAuniesinauagnduan) sawi ieduia (uudeatuuay
AwmnAnamdsanmsda) wazanueulagsy uaziieszvinalnemaaeuANLUTUTIU (Analysis of variance; ANOVA)
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YassreziaMaAusnulaenadaunuiUsusu (Analysis of variance; ANOVA)
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AomsmsguniaUanila

SDF sD S

A, 0.20" + 0.01 036" + 0.05 1.00° + 0.00

AANEINS (L) 48.26" + 0.08 78,55  + 0.30 51.10" + 051
AAuna (a*) 0.24° + 0.02 093" + 0.02 295 +0.31

ddes (b%) 19.38” + 0.30 18.14° + 0.33 18.70" + 0.76
TUsiiu (%wb) 44.44" + 5.05 34.69" + 5.05 875"+ 1.75

Tusiu (%wb) 14.15 + 0.08 732" £ 2.05 585"+ 1.08

AU (%wb) 317"+ 0.30 216" £ 0.15 47.47° + 0.04
W (%wb) 4292 + 1.15 56.61° + 1.08 33.16" + 0.79
upaLBen (n$1/ 100 N¥u) (%db) 22.34° £ 0.07 22.58" + 0.03 12.12° £ 0.01

ANadY = ATBAULINATIIN INNTIATILIRI0E13 3 AS
v o L be & ' ' aad v o oo @
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frevanwiindu 9 U‘%mmlsuﬁu‘LuﬁNﬂamaﬂqqm'ﬁﬁ'wﬂmmuaxﬁwﬂmﬁﬂmaﬁﬂ%mmvlmﬂu%aaaz 14.15+0.08,
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A19199 2 YSnaunnauanlagud minuiteguuiie (%db) Miivaslutininde

afipinsuan AL (%) YsIainsdan (%wb)  U3uaumeuan (%db) YSunaupaleu*fadniy)
20 19.37 4,470
fslamen 3.17 30 29.05 6,703
40 38.75 8,942
20 19.57 4516
Anslang 2.16 30 29.35 6,773
40 39.14 9,032
Aradanils 50 26.27 6,062
a7.47 60 31.52 7,273
70 36.77 8,485

*USunauwnadeulaannnisaum Inemsdandaiinseidsunauaaden 23.07505u fie 100 n§u (hvinuiis)
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Maamenuarinslamstinnuiuslndifsstu Gavay 2.16-3.17) Wuadlutmsndosay 20, 30uay 40 (% wh) Lilo
ﬁmLﬁuﬂ%mmﬁwﬂmﬁaﬁmﬁﬂﬁmuﬁa (% db) USunaunnsuamesviniusdasay 19.37, 29.05 wag 38.73 AUa6U B30l
wAaLgeinAY 4,470, 6,703 wag 8,942 fiadniu A ma1eu Usunauiisawavindudesay 19.57, 29.35 uag 39.14
Mgy videfuaaideusiiy 4,516, 6,773 war 9,032 Tadn3u mudiy Aelaisdedanutugs (Govas 47.47) Fu
adludmindoar 50, 60 waw70 (% wb) leAnduusiuisaidatmingiuuis (% db) whiuesay 26.27, 31.52
Way 36.77 AuaU Mseiiuaalduuvinfy 6,062, 7,273 uar 8,485 Saandu audrduiiethunAnusuiafislainiu
thwihguuiudneivinamalndidesiuiamentarfeais Sahfearsinasnaniduadduhmsndn
WislafuuaadenaniUailiiuiinunniian

thwsndaiia 0 gasvinnisdiniguugii 60 ssmwaldea WWuan 20 wril Wudwﬁww%nﬁﬂﬁiﬁﬁmﬂ%mmﬁﬁaixaq
5114 0.63-0.64 Feeglunamiunnsgundnsasiyuy 321/2547 [11] ivmwmwmwmmsmﬂsmmmﬂimmmaaix
laiiAin 0.86 mmﬂimmmaaixLﬂu{]%amﬂzﬁumsmmﬂsLumqmsmmﬂ‘mLLaxLiJumuwmmmﬂaama‘uadm‘mi
Tnevihmihiiniuaunisegseansiaduasmsaiensiwveqdunis

mﬂwamwmaumsaaﬁwmﬁﬁimmwi amduia (1131971 3) akuiwﬁnw%ﬂﬁLauﬁnwmmia zolaluuTunn
smﬂ ATLLLANNTEUSUNAWAT DAL 6 TUlY EJﬂnumwsﬂw@wLmuﬂwﬂmuﬁaaau70 fifinzuunanas di
naupanuindminiifudalameniinzuuunnureuninnit 6 waaviiinduanitesdalinzuuunimrousinnin
dwdniiAuiaamaazianidedifinguuusinii 6 IﬂagvﬁinﬂwmmﬂmmuqumemmﬁﬂmLﬁmmwmuqmau
amAouiranndeildiinzuuunureusi dauwiniiiuinslamenszinduneniifidnvarsunig Wefinnsandn
ATLLLALYE U UNAwASe LT ALAZ NAUATITB NS TN s udas silnaz nuTnduaT ounAkaznAuA1IVeN
dmsnldiinnuuanssiunisadn (p<0.05) wiAzLULANLTEURuNALATBsmALaznauATiuu T anadlewfia
Usinaufnsdan enaveususawn @ wazanudumisvesiminiifufsausazeindnzuuuanureuinnnia 6 du
U enupsiuumureudusanivesthnsniiiuisamedovay 40 uasisaniedosas 70 Allnvuuusias da
AruLLAMITURUAMNAmE NS TimniegdiazkuuaiseuInnd 5 TneegnaimniiiuieUamewui
deifusannniuazyldaasuundmndadinnistuanacedefldodfyn1eadn (p<0.05) lneguilaalv
mmLﬁuLﬁuLﬁmfﬁﬁﬂLﬂuwswmné’wlumﬂﬁv’nﬁmmﬂmwswﬁwﬂmmﬁﬁﬂwmLﬂumazL%ﬂmﬁﬁmmu%amnﬂiw
Fradanwiadu dimindaasuunadonainieaania 9 fred odufcausazeialulsinaiiunnssiunuin
anuveulnesaliunnsneiu (p<0.05) sniutminiinfalamedesay 30 war 40 AflAzuuusiasddenndoeiu
ArLULAMNAIME ISt Maviuumreulnesmveshws AN st lasuuuinini s niduisUamen
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MnHamInadeunIseeusuresuilaamesramdutanuinimsngasiiteuuueumeulnsuanniigadedmin
fanfsansfesar 20 sesaundedminiiudeuamentesas 20 widefinnsandsingUssasdilaniinyiinm
weaideslinniigasniuanismageunissensuresuslananAAzuLLALYEY WarAEAMTuTILAY T3Taan
mﬁé’ammmpﬁﬁ'}’aﬁuaqﬁww%ﬂﬁ"a 9 gns Qﬁﬁa%uﬁaﬂﬁww‘%ﬂﬁLﬁuﬁwwawam%aﬂax 40 1Jugnsivanzauiign msedl
azuuur ey liuanssniman i aamendosas 20 wasidueUatlduiinamndsarldiminitueaifen
g9 thwinfliufaamendesas 40 Fnwfieneiesdussnoumand wasfinvnmaUAsuuasssrinansifusneds
HelATIEisdUsEnounaadl (Famsedi 4)

M13197 4 AnuAmalaswnsvesmindalaSuuaadeuniuaianensosay 40

AAN #lo 100 N3y Y3 1 mhguilaa (30 n3w)
TUsfiu (%wb) 34.14 + 1.52 10.24
Tt (%wb) 3.25 + 0.26 0.98
AT (%wb) 14.24+0.25 4.27
L (%whb) 19.45 + 1.19 5.84
uAadey @aansy) 8,942 2,683

AvLUUANNTIUTBNIMS NS ULAaLTBL N sUanlla

RN nawAieme nAuAT AR & ANumstu Fanndn anuroUlngsIm
SDF 20 6.95" + 0.33 6.50" + 0.38 6.90" + 0.38 7.40"+ 0.31 6.55" + 0.32 595" +0.43 6.95" + 0.32
SDF 30 6.95" +0.33 6.25" + 0.38 6.40" + 0.38 7.25" +0.31 6.55" + 0.32 555" +0.43 6.35" + 0.32
SDF 40 6.55" + 0.33 6.10" + 0.38 6.60" + 0.38 6.75" + 031 6.65" + 0.32 520" +0.43 6.35" + 0.32
D 20 655" +0.33 555" +0.38 645°+038 715 =031 7.00° + 0.32 6.15" = 0.43 7.10° + 0.32
SD 30 6.00" + 0.33 500" + 0.38 6.05" = 0.38 6.50" + 0.31 655" + 0.32 560" + 0.43 6.50" + 0.32
SD 40 6.20° + 0.33 540" + 0.38 560" + 0.38 6.35" + 0.31 6.05" + 0.32 510" + 0.43 6.35" + 0.32
S50 6.00° + 0.33 535" + 0.38 6.20" + 0.38 6.70° £ 031 6.55" + 0.32 585" +0.43 6.55" + 0.32
S 60 6.15" + 0.33 500" + 0.38 6.30" + 0.38 6.60™ + 0.31 6.55" + 0.32 6.10" + 0.43 6.50" + 0.32
S 70 555"+ 0.33 505" + 0.38 585" +0.38 6.15" + 0.31 6.40" + 0.32 595" +0.43 6.00" + 0.32

ANadY = ALTBAULINATFIN 21NNTNAFBURIDENT 3 AST

aad

o o b, ‘ z ¥ .
fsnus * ¢ funnsdunuaimesimdnfiuisandaudazein wansnnuusnsavnsadafissiutedd y (P < 0.05)
SDF Ae thwdniafiduiaandanes SD Ao tdndadiiufsUarfians SC A thwdniaitiuinwaniladis

20, 30, 40, 50, 60 uaz 70 wansUSinadevaslnoiminussiinafsUadiiadludmin
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ARy + ANTBAULIIATEIN DINNITIATIEIRI0EE 3 ASS

nMsaseauninimindafiiuiisuarianeadosay 40 nudiluinuiidasy 0.63:001 Tusiufosns
34.14+1.52 lusufosay 3.25 + 0.26 Autufosay 14.24+0.25 (dFesay 19.45 + 1.19 wariiusunauaaldoy 8,942
fiadnsu sterhnindn 100 n3 dAndusentmiieuslan 30 n3u wie 1 Foulfy axillusiu lusu Anudu Wihdesas
10.24, 0.98, 4.27, 584 waviluradon 2683883y (M151991 4) FafsanerennudesnisluniazTuresaulnelag
UsinameaifendnedefimslisuusysriudmsuaulneUssana 800 fadndu detu [12] feiuhmdndaasunaaideon
mnisanfiadamnzandonsuilaalasanzdgeeny wsgiviinuueadeuiiismeensilulfiaduaiiana
nszan uazvzasn1siinlsanssgnngulugaiey

3.3 ﬁnmmsu]ﬁauuﬂaas:wﬁwmuﬁu%’nm

anmafuinviwindaesuwnadendsaidanendosay 40 luniwue 2 siade viaufuaznszyawanadin
wialndlnsfiay Wuna 4 Sami Ausinanhdassvenihminiinamaialmifivsinanisasy 0.63 Weiiusnyiluvan
uiaUSinanidassiududu 0.64 luduanidl 3 ues 4 dudminiiiulunssynmanafnAriinaddassifindudy
0.64 ludausidunmidl 1 maoalusuduamid ¢ (silfuanadeya) udegrlsinmuuinanidassoglunasiinasgiufol
{iu 0.86 [11] AN L* a* b* westhninlunsardaninaenszezinmmaifiuinw 4 #Unsi wuhdldwdsuudas way
wansusfiAvluranfdauamiudliunneiusdndasiniulunssynwanadn (allsanadeya)

ﬂ%mm@ﬁum%&ﬂuﬁww%ﬂﬁﬂLﬁ%mmaL%&mmﬂﬁwwmﬁawaﬁ%aaaz 40 Tuszwinamafuinwidune 4 e 4
Qaungivies TP UTIaRsiadiodu e Tzsing 1 #Uasi wuthUnaBaduassmutisnndt < 10 ° (CFU/Q)
Uinaaunigimaanutissnd < 10 ° (CFU/g) aunviiflananda oai3s roAwasy uazieaveTide Tala wullesndn <
30 (MPN/g) Feaglluinausianmsgiusdnsiausivuvu Feswdndasiiminda (1] Meildesantmindniaiuuaaifouain
favanfianensosas 40 frnidasy 0.63-0.64 uarlinnutuiosay 14.24 Sdldumnzausonsiaiyveatordund

4. a3Uunan1maaag

mawseuisUanlagisnisnenianuwmingauiiosainiameniinduanteswazindunen Aslarliduds du
Bnsfsiwanfinduaunnuazialatlivlaunn dwielaimdinduanuasudanndesuusenuiiliidnainee

“75 VanlsaSeuansiniinasguvninendeiiiensiauvisdiusgedsdunaznsnssuniongussauondew” 43



The 4" NPRU National Academic Conference 2012 | Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

falameanwazinsane Tanwusdunawiadinnudus Jueadsuussana 22,000 Tadnsudanislal 100 n¥u @
Malanflsdidnwugidoniianuiiugs duaailesdszana 12,000 dadnsusieiaal 100 ndu Usinaiauanlvangaude
Yinsnaniiunslanfianensesay 40 SUSurawaa@eu 8,942 fadnsusauinsn 100 nSU %38 2,683 Naansume

WnEn 30 nFu v3e 1 Fouldy n1vuzUsTy 2 ¥llAfe WIALAY wagnseynnaradnlnalnsiiauy annsasnuvinuam

P
°

ddnldldunnsstusasimaninanlddanudasndesomsuslan
5. finfinssudsenie

vovounndtinITonaz i minerdusmiguastguitaduaunide
6. LANE13319B

[1] aus ASesod uavaiyws aymadle, “msfnwinisimuindadueiuminfieavnn”, 2549, lasaulsyang

A
Poa

unIngrdefavins,  drdnauneualtivayuniside drggeaivnssulasinisuazide, unasnun:
http://www.irpus.or.th/project file/2549 2007-08-02 124903070 F23.pdf, 5 fiugneu 2553.

[2] anthilasunns, “lassmseundnmaiedasuimsiuga”, antulasuinms, wninendouiing, uasuss, 2503,

3] wayaned S3evdnd, “wradeulutndn Sy wavindesuun”, Inendnusannssumanumdudin, uningnde
\nERSANERS, 2547.

[4] nsuvszas, “nilsdeadiAnisusvusuisdsemalng we. 25527, naiideuazdiaseiadfinisuseas gudasaunansy
Usza, Lonansatufl 9/2554 uvasdian: http//www fisheries.goth, 5 1qun1AL 2555.

[5] Phiraphinyo. P., S.-Taepakpurehat, P. Lakkanatinaporn, W. Suntornsuk and Suntornsuk L., “Physical and
chemical properties of fish and chicken bone as calcium source for mineral supplements”, Journal of
Science and Technology, 28(2), 2006, pp.327-335.

[6] Petenuci. M.E, F.B. Stevanato, J.E.L.Visentainer, M. Matsushita, E. E.Garcia, N. E. de Souza, and Visentainer
J.V,, “Fatty acid concentration, proximate composition, and mineral composition in fishbone flour of Nile
Tilapia”, Organo Oficial de la sociedad Latinoamericana de Nutricion, 58 (1), 2008, pp.87-90.

(7] snuuvt lanase, ugua dana, Andnsal guanysal wavanlsal senduy, “NUTIsa0mmIsLasuLsIsInINAIUan”,
2551, IasaulSyaesuningtdewiilvads, dridnnunemuativayun1side dhegnamnssulasiniswaside,
udeTisn: http://www.irpus.or.th/project_file/2551/F089 1251D10011_Complete.pdf, 5 fiugngu2553.

[8] &350l anan, Aualld vy wagdhun Sunlnaa, “ﬂﬁﬁﬁummﬁmﬁm%fm%ﬂmLL@&I@EJmiLﬁuﬂizQﬂUmLﬁaLfJu
unasmARLTEL”, 2550, ATEUUSYYIRSINTINeNdesedgaan, ddnaunesmuaivayun1side degaainnisy
TAssMswagdde, unasdiun: httpy//www.irpus.or.th/project file/2550 2008-07-

01 F057 I1250A10019 Complete.pdf, 5 fugneu 2553.
[9] AOAC. “Officical Methods of Analysis” The Association of Official Analytical Chemists 16" ed, Washington
D.C., 2000.
[10] FAO, “Manual of Food Control 14/4 | Microbiological analysis”, Food and Agriculture Organization of the
United Nations, Rome, 1992.

[11] wnsgrundadueigusy d1Ununssundndugigainnssy, “mmgmwﬁmﬁméﬁﬁﬁw?ﬂﬁﬂ (UK%.321/2547),
NFENTNOAAMNTIN, NTHNN, 2547.

[12] nedlaauing, “USunadansemisensdeiinaslasulsesriudmSuaulne w.a. 2546”7, nsuouisle Ns¥Nsaa
FBITUEY, 2546.

44 “75 Yannlsaseuanstninasguvninendeiiionsiauvisdiusgedsduwaznisnssuniougussinauonden”

The 4™ NPRU National Academic Conference 2012 ‘ Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

VinuAf weinssukazaNuRaviuvasuslnanfidanandudnsauasinsau

Attitude, Behavior and Opinion of Consumers towards Krong Krang Krob
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Abstract

The objective of this study was to collect attitudes, behaviors and opinions of consumers towards Krong
Krang Krob product. This study used questionnaire with simple randomization in each target group of 50

persons who used to consume Krong Krang, at Rajabhat NaKhon Pathom University. Data were analyzed by

percentage and mean. Most participants were female, age <29 years, graduated high school or equivalent,
students, income < 5,000 bath/month. All sample used to rarely consume Krong Krang. The reasons for
buying Krong Krang were clean, taste and easy to eat. The objective for buying was to individual eating.
Where to buy was souvenir and dessert shop. The problems of consumption were sticky with hand and
teeth, too sweet and not crispy, respectively. The desirables for Krong Krang of consumers were slightly
sweet, strong spices, not sticky with teeth, soft crispy and shape like blood cockle or undulant spread sheet.

Then, it should be coated with sandy sugar and packed in plastic bag. Adding white sesame and black
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pepper will be increasing in nutrition. The buying factors of Krong Krang were taste, crispy, price, packaging
and health benefit, respectively.

Keyword: Krong Krang Krob, consumer behaviors, attitude
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Abstract

Objectives of this research were: 1) to study the satisfaction of the food quality and services of Toh
Chine and 2) to study food safety concerning microorganism contamination. Sixty entrepreneurs, in proportion
to number of certified and non-certified entrepreneurs in each district of Nakhon Pathom Province, were
selected to determine microorganism contamination. Forty six hosts and 2,845 were interviewed to evaluate
customer satisfaction of food and services. There was no significant difference (p < 0.05) for the host and
customer satisfaction of food and services between certified and non-certified entrepreneurs. A total of 602
samples were examined in order to assess the microbiological quality. The result showed that 9.79 % samples
were found to exceed the standard criteria of total plate counts for ready-to-eat food. Eighteen samples from
92 samples (19.56%) were found to exceed the standard criteria of Escherichia coli. There were 9.09% samples
contaminated from Salmonella spp. and 8.5% contaminated from yeast and mold more than 10' CFU/g. The

foodborne pathogens were found in improper cooking such as spicy dish. While no foodborne pathogen was

“75 VanlsaSeuansiniinasguvninendeiiiensiauvissdiusgedsdunaznsnssuniougussuauondew” 53



The 4" NPRU National Academic Conference 2012 | Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

found in food that is served hot. The research shows that the entrepreneurs and waiter need to be trained on
good hygiene in preparing and cooking food.

Keyword: Toh chine, Food Safety, Customer Satisfaction, Services

1. unin

vasUgmduiminiideidesdunssminsussliuinsemsTfsfudmivnudsanniignoessamelng 1fy
FuvesdainuasUguuenanazlivinisldaseungumnimiausemaud ddiusnslufwssmamioutu wu wih
a1 uasfiummdndae luvuaunsuszneunislizdu fussnoumsasmieingiumusinenenuiigndds  Taewiy
ﬂmm‘wmﬁﬂLeﬁaummiLﬁmmﬂéauﬁﬁww’%aamuﬂﬁuna‘umiLLé'nmuﬂ'ﬂU&Tﬂaﬂwuﬁ%’mgmriauﬂiaanﬁﬂm%Lﬁ'aw%u
Tusmsluanmennsituanlmifiesymuiigndniden gniagldsuiiemssmfunsuinedalfy  gunsafluns
Fussuomns auimadsanndna  Werudssiugnasiusznoumsnanivdensuendy  duinduey
avmnavisdmiudinmdnnuisaduegiann Smiauasugulifuszneunsliviuswnuiduieu 200 19 Tu
$ruuiiifies 40 98 FlFSuNsTuseanaspUlfrIunndiinnanssuarimiauasusy Heuhaeldlismie
uasUgulazlaiding1 1,000 & msUsgneunislzduiafieuldiuiamArsuinnaniuazvuingon (SMEs) Aiddy
vosfwiauasUgy (2] misdnemnsliziuidaunimuazianuazeinldinmsgulugvsaansuesdminuasusu
sgilsfnuadufiasdbdmivgsuuinsemnalfsiudeduilan  suisgiiaulassfutinisomslfsiuluouiand

nshiusmsemnsidzduludnuvaelivesduszneunsaslianudasaselunsuslarunntesidioda  waznsliuinis
fnanvesiuszneunisanluihfianelaunndestiiese iidedaulaniasfnwuaIfeiiielinsuanuasiete
asduaanan

2. FBN1IMAaeg

2.1 msfinwmanuiianelavesyuilan
Fuslaauiadu 2 nqu Ao Winmdanuidsuazfutssnuens 1Bmsfutoyalasuuuaeuniy
2.2 myiAsIginadudunie 18un Usinagdunisiamundas?s Conventional Plate Count Method m3
AA5z9 Salmonella spp. MUABVN ISO 6579 wazMIIATIZRNIUTUIA Yeast & Mold #8738 Spread Plate Method

3. HANIIVY
3.1 anuisnalavesdfuslnaitisasinis gunsaln1siudsenueInis uaznsusn1svamtna s

aufionelaveadinmdacuidss  msreunaminnuies 46 vu Hunuidssidan
fusznounsliziuilldsusomnsgu 9 919 waedillldSusesnnsgu 37 18 nutuhamdanuidssdanuia
welaseons gunsaivulizemns waznmisuinisveswinaudiemsangusznounisiidelalldiuniusennnsgu
nnnhfusznounsiildiunsiusewnmsguudr  winnuuanisesanufianslafanailifiamunnsdraiueg el
DEGRELVRNGRE LﬁaﬁmimﬁwazLﬁ'amwudwﬁmmﬁawaiasiamﬁmié]"zmmﬁmﬁ’qqﬂnﬁiu"lumﬁwizmummﬁ
geanedy 416 AzuuuIINAzuLWAY 5 Azuuy sewadluiduemisiads 4.12 Asuuu dunisuinsveswinnudsn
Isuauitswslatiosfian 1ade 3.94 Azuuy

m’m‘ﬁqwa"lwaaLwn"?iu'l%'uﬂizmummi LleJﬂﬁ%JUUi”Wm@’M’ﬁ 2,845 518 ﬁ%ﬂﬂi”ﬂ’]ﬂﬁﬂ%’]i
N 80 \TMLEEN maamm“ﬂaumﬂmwaummu 69 SWS‘UE]W\?WJWUﬂiﬂﬁJ LUUNU?”ﬂ@UﬂWiWIﬂSUSE]\‘ill'Wliﬁ’mIW"
Juudau 24 519 ey ENI@JIW?UEEN&JW]S%’M%WU?U a5 319 ﬂ'm‘VN 7 E’]’WLﬂE]“UENﬂ\W'JﬂUﬂiUﬁQJ ‘W‘UTWLL‘UﬂVIlI']
%UUi%W]u%JTWﬁJJﬂ’J’]ﬁJWQWaiﬂiuaﬂiﬂiuwLﬂEJ’Jﬂ‘ULﬁ]’]ﬂ']‘Wf\]ﬂﬂ'mLﬁEN Ao wawaslﬂmaqﬂﬂﬁmuuimwmmsmanﬂ 3.65

54 “75 Yanlsaleuansininagduminerdeiienisiauiviesdueg dsdunaznisinisunsondusyviauengey”

The 4™ NPRU National Academic Conference 2012 | Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

azuuusesadlUfuens 3,52 Aziuu warmsuInisvesinanudsi 3.4 asuuy suddu dmuanuimeleidse
fusznoumsTfyAuildsunisiusennmepuuduasdlildsumssuseanaspunngiunulssmuanstuwuing
Sudszmuemnsiimnufiawslasiofuszneunsiilssumssusesnmsgiuudannnifuseneunsidalailiiunsiuses
wmsguuenilaliunndsfuegisdtoddamneaia

3.2 anwdeansivilinsuTuussaunmemsuaznsivinisvesifusznaunisliizduvasdminuasug

wenM e lilinTuaruatwedeasduvesfienamuaud idedaldvalvifFudsenmemsiali
JorauauurlunsuiulnunInemswarNsUINsLgUsEnaun1sifizu Lwaiﬁ;;iﬂiuﬂaumﬂmuﬁ]ulﬂmlﬂwmsw
WawusuupnsUseneuntsvemulinsdy  Wunmsaussnsusienudiomnisvegnin  Suasdunisadnnnudidy

Wiunnsuszneun1sifedudadulusuan Jeffudszmuemsilibidoiaueuuzlinad

fruemns vinesdeingiiuie  deanslifianuanlvel lifindu v3e a1 viewmiiuiiy Tnolams
odns van fa 4 nszmgUan imdn deamstildiinuassasitvlunisussnouemns 14RSleluntsuszneuemsunu
nslfkagsanaransdsesa Idwanafnviesiuomnsiuusasiuseslu  suindumannuanseiainseguulfivens 6
Upsommsensanuminn ieteafunssadldems Timiemuauauamesnouliuins

gunsaluulfivemn Suusemuemsieinisdeunaly TIunsenuAsUIIULaT el wasdIuBT
loun nszawdalin ddusne) Willanuazeravisdfife dnquind dae o uwinh eufeu deu vas Talviigu
w3easu T Bithge uan win easiinlarvemnsuuldzasiiildssuusemuemisgazen

wiinewidiens  ifluvuresuiidaiou limunandud seainune udsmeazen Sadu o1edl
vaneyanuggna Wissngaufunuuazanui ynveminnudinlinisynualn Srdesmsyniualnastienadly
Srduazduaduomnanandudsl fany dadu Tnumnaen ldguynisuzenomns  wdneudsindgsaumnnagy
rulefunnsldenns Liliiduen fMadnnmsuims sumseusimnmionuvieantuiifinasgu asidhdauin
Hostuhasuaraumela Tasianzluditnsssuinesduta 2000

duq liun  Adstuye s linsuiemswiagyiiniivesunitesls veelindnaudiuugih
wyewns asludsglemiiensiununissudsgmuemns uenaniidwieanislifivinisgamarafinussgemsdmsu
Tdownsimdenduthusoy

v 1 Ko o o | a wa v & "y a a v g |
Joiauewuriuniifusznaunisifeiuenaagliannsoufiianulivimun widaslinsdsundasiishagne
UsgleviunvsgsznaunisuaesSuusemuemns

33 m‘sﬂumaummsmwauma
NnmsdIndesdunu mamﬁmmwaﬂuwmammiawmﬁmuimuwwulﬂmhﬂumﬁusmﬁ
T83u 10 dusuuwsn laun
< o & a = o v ' P A ) < ' a s = v
1. udunsesssiivl Funazusenauluaie RYUNY l8ensh dmen/idaussieineniug vuudu tdnsen/

a < 2 v ' I3 o a o = v I a o ¢ aa
Vg sazUaninegvnan lWuny E)FJN‘liﬂﬁ]WMIUiﬂﬂzwaﬂuiﬁﬂﬂﬁiﬂWlﬂ NIVNTNLIBDUY (Lﬂuwammwgiu

wUs3U WU gniiusneg Auydien deiuamss W) Suldsuanaienannguilaaiuinniy
2. nsmwwdan vise yaawdmiunsunisldsundsaiung

3. fleeufudu

“75 VanlsaSeuansiniinasguvninendeiiien1siauvissdiusgedsdunaznsnssuniongussuauondew” 55



The 4" NPRU National Academic Conference 2012 | Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

4. 41Ne 30 NN
5. e wu rawnsou awu Wudu
6. wiielnl drnndiniudiugy unada vsenansduaieedusieg
7. Uanflanzun dnanagld Yariudiu Yannsens viseuawse udu
8. VMUVIN NTBVIMUUIUAS
9. @dPANMINEATIALINIL DA
v v o v a o I3 v v a o
10. whvfuwan visetwmileudeiae lWuemsmnuilasuauieumnnludagiu

= o '

nsensemsiuidamulaialuvuliziu fwenmnsedanguemstilu 3 naulvejy ewszaumsli

AnuSeudRrduiusivdnimseysenvesderdunidnuuienatluemsnenaneliiindunseudguslaadauansy
3197 1

A19°99 1 nauemnsiadwunauszaunsliaueu

nguil sEAUNMSIRALSaU 7198199113
ensTiruANLFeUBEeTE MNIAUAUENY  DsUSTIAVIVIEn  Suds
pvnsiidenussgiunvuzmielil
2 pmnsiiriuanufeulussiuiunans 1t kil uazomnUszianil
3 pwnsfiiuanufeuiisndntosviol  gwineg adain warvennungudnusan
HUAINSRU

a « & a o o o o
wamsamﬂwmiﬂuLUaummgaumsﬂummﬂm:ﬂuuﬁmﬂummw 2

P19 2 NANTATILIEIRE WO MNSIHEAUN LR U

. - ., NANIIATINNATIER fadu
alal F18N1IATIVIATIENR . o Y
TIUIUADEN ANUNTFIY Soway
1 YSunauqdunsdsiumanun 470 46 9.79
2 Escherichia coli 92 18 19.56
3 Salmonella spp. 121 11 9.09
4 Yeast & Mold 118 - Tlaitiouni

Souay 7.28

Yinafunidsn  nndregfiiuiiaovan 470 dreg1e wufiedefifluiinandunigsaiiuen
: 6 ° o a v ° YRS )
WATFIU (NN 1.0x 10 © CFU/Q) dwau 46 degn Anlufesar 979 vesduiudiegevionun wywesems
nunlaun  eesidn Jadddu dnda/mide  ddlddns/meede Wiiuuan adadn wazdr ewdiu nsi

56 “75 YanlsaleuanIininagdumingrdeiienisiauiviesdueg dedunaznisinisunsondussviauengey”

The 4™ NPRU National Academic Conference 2012 ‘ Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

wyownawmadnunsUuoureseiunigraluliinafiinninaydug desnuydug vesomsliz iy
du e fldanuouguandsivlssnuiud Tususfuyduauyfliiuenudeu viedudusyiduam
Sounudrfignislflmsudunanny viesenandi  suwdsmsvuteugduridanemeauazanmuandostuulugl
(3]

U3 Escherichia coli (E. coli) lusunusogsianmn 92 degsiiddluiinszimmsiuiiou
v8 E.coli lﬁwumiﬂmﬁauﬁl,ﬁuﬁhmmg’m (Liiu 3 MPN/g) $1wau 18 daeghe Amdudesar  19.56 vasdwnu
wovma wyensinududedadldun a/lidu 1 va/fsensa dugn dndamilde dal&Tins/mesde
Bumpuandadaldduiu msvumsuiiouvesgdunideladuandfifuisanuunnsomwesdnuarquoundoves
dufaomaviefuswarmiinnudiewnaaiednvay Wy madifesh/osd i liddonoliddleliaren
fiounsusemns mauzUsznavemslilazetane videingavlunsugemsiimsiiuinuiilimanzan [5)

J3urau Salmonella spp. Tusuuiegeiimsieseinommn 121 dreg nunstuitou
vesqduvEddaluuaaianiumnsgiu S 11 dedn Amdufesar  9.09  Fanguneimunaliindedliny
Faluuaanandieg wemnsivmsguand iy 25 ndu [1] 37&Jmimmiﬁwuqﬁuﬁéﬁnﬁmﬁlﬁm g1 Wa/lddu 4n
fo/midn  wesivuuan  Saduemsitlisusnufeuvdeltmmsouliinenielihiansiz Salmonella awnsa
vhanglsfigamatl 60 osrniwalTea [4]

Saduazan (Yeast and Mold) snuusegneihiluliaszimiaduazsnioma 118 feghanunis
Vudeunnandaduarslutiinu 10° f 10° CFU/e Anlufesass.35 nsznsrasisngaldimuninasinasgiu
Badlifivosndn 1x 10 © CFU/g wavstiosndn 500 CFU/g I‘ummzﬁplfi%’ahﬂﬁl,wﬂ%mi"lzﬁm'ﬁﬂul,%aumaagaﬁl,l,az':?7
Feldoravenlddrhunamismspiunnieaiisdds  egalsimuilanuindwaudeddhitesnindevas  7.28 WWuns
Vulewveidaiuazsiluinadn  wandiduinddnsdainadalaliszoameuaniivinulalin  adadniduemns
yilnfiliiunusou

LNE15819D 9

1] nadnemaninisumd, “enufiferiuasieil/gdunidlusmnslulassmsenmnsuasnsie Food Safety”, nsenseens1saigy,
n3ewwn, 14w, 2549.

(2] nguemAuasesduslan, “Iivduunsugy”, drinanuasisaguiomiauasusy, uasugy, 32 wih, suv.

nasguAviaems dtineundiy, “Allevdngnsnisguiiviae msveansunnaniuas”, Isafiuidinaunsenmsmauuiaf,

NTUNN 2552,

yun3 gnsivd, “9a87IemNe1ms (Food Microbiology)”, Nginuuinsnsfine sninedevinies, ngamme 2550.

Ray B., Bhunia A., “Fundamental Food Microbiology”, q" Ed., Taylor & Francis Group, LLC, USA., 2008, 492 pp.

g

9=

AYaUAN

AagiIdeveveuAudinnunemuatiuayunife (@m.) ﬁm%“uwﬂizmmaﬁuayumﬁﬁﬂiuﬁmﬁ
voveunnsznaunsifiiuresiminuasugy nmdnnuiss uasdFulssnuemsynvinu Aldanusuiielunis
Weidesi uarvevesnaiinAnwiansRaUmaniuasineimans aviivendeinuesmans dunauay fvefutoyalu
M9y audnSegasied

“75 VanlsaSeuansiniinasguvninendeiienisiauviesdiusgnedsduuaznsnssuniongusssnauondew” 57



The 4™ NPRU National Academic Conference 2012‘ Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

s ldiaunanayulnssadug
Development of Salted Egg Coated by Tom Yam Herbs
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Abstract

The objective of this research was to develop the production method of salted egg coated with soft-
prepared chalk mixed with Tom Yam herbs. Ratio of chalk, water, salt, crushed herbs 1:1:0.3:0.2. respectively
was investigated the coating period at 10 20 and 30 days. The salted egg with Tom Yam was formed the higher
salt content after increasing the coating period. The percentage of salt in salted egg Tom Yam was 2.53 3.06
and 5.44 respectively. Total phenolic compound in salted egg was not detectable. The sensory test in color,
flavor, taste, texture and overall acceptable of salted egg coated by soft-prepared chalk with Tom Yam on 20
days were highest score. However, The consumers scored preferable the salted egg at 10 and 30 days after
coating was mild and moderate levels. The consumers purchasing decisions study found that consumers
decide to certainly buy at salted egg with Tom Yam at 20 days, The reason was Tom Yam can reduce the
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smell of egg. The results should be guidelines for farmer in developing of high quality salted egg coated by
soft-prepared chalk.

Keyword: salted egg coated, Herb, Tom yam
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Formulation Development of Cleansing Products for Bangrakam'’s

Housekeeper Group, Banglen District, Nakhon Pathom Province
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Abstract

This research aims to develop formula of cleaning products for Bangrakam’s Housekeeper Group, by
adding a mixture of local herbs into them, and the developed products need to conform with the community
standard. Studying on the community context was conducted here, along with studying of the ratio of
formula in five products including glycerin soap, liquid soap, dishwashing liquid, bathroom cleaner and liquid
detergent, and then testing them following the community standard. The result from the community context

study exhibited that most people in the community need to produce consumer products by themselves in
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order to reduce their household expense. In addition, they also need to add local herbs into their consumer
products. The herbs added for nourishing skin i.e. turmeric, tamarind and honey were added into the glycerin
soap and the liquid soap, while the herb added for inhibiting microbial i.e. kaffir lime was added into the
dishwashing liquid and the bathroom cleaner. In this study, the main active ingredients for the cleaning
product was anionic surfactant (negative charge) i.e. sodium loryl ether sulphate and linear alkyl benzene
sulphonate due to their great ability in cleansing. They were used for the dishwashing liquid, the bathroom
cleaner and the liquid detergent. For the body cleaning products; the glycerin soap and the liquid soap,
¢lycerin and weak anionic surfactant (ammonium loryl sulphate) were used as an active ingredient,
respectively. When considering product quality, it was found that all the products passed the community

standard test.

Keyword: Cleansing Products, Herbs, Detergent, Surfactant
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Abstract

The total and the partial attenuation coefficients have been calculated for cement containing BaCO5 and
PbO by using WinXCom in the photon energy region of 1 keV to 100 GeV. The elemental composition of
cement samples were analyzed by using an energy dispersive X-ray fluorescence spectrometer (EDXRF).
Variations of the total mass attenuation coefficients with photon energy and weight percent of chemical

composition in cement have been discussed.

Keyword: mass attenuation coefficients, cement, shielding
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1. Introduction

The literature in works dealing with total mass attenuation coefficients of materials studied in various fields
viz glass systems and biological materials [1-4] which are based on theory and experiment. Also, a number of
works dealing with total mass attenuation coefficients of different building materials such as cement and
cement mixed with different additives have been carried out [5-6]. There is a considerable interest in
understanding the attenuation of radiation in building materials, so more works on this subject are required [5].
Cement is an important binding agent for construction. It is the most active component of concrete and
usually has the greatest unit cost, its selection and proper use are important in obtaining most economically
the balance of properties desired for any particular concrete mixture. [6]. Photon attenuation coefficient is an
important parameter for characterizing the penetration X- and gamma-rays in the multielement materials. The
scattering and absorption of gamma radiations are related to density and effective atomic numbers of material;
knowledge of the mass attenuation coefficients is of prime importance [7]. Hubbell and Seltzer [8] reported
the tables of mass attenuation coefficients for elements, mixtures and compounds for energy ranges from 1
keV to 100 GeV. For this purpose, a computer program have been developed by Berger and Hubbell, the
XCOM computer program, for calculating cross-section and attenuation coefficient for elements, compounds
and mixtures for photon energy from 1 keV to 100 GeV. Further, Gerward et al. [9-10] updated and transformed
the XCOM to Window platform, is being called WinXCom [7].

In the present study, the mass attenuation coefficient of cement containing with BaCO; and PbO have been
calculated by theoretical approach using WinXCom program for total and partial interactions in the energy

range 1 keV to 100 GeV.
2. Material and Method

The equipment used in this work to analyze the elemental composition of samples is Energy Dispersive X-
Ray Fluorescence Spectrometer (EDXRF: PANalytical MiniPald), which can be analyzed elemental composition
in the concentration range from 100% down to the sub-ppm-level The elemental compositions of cement

containing with BaCO; and PbO are enlisted in Table 1.

The photon mass attenuation coefficient (p/p) for any chemical compound or mixture of elements is given

by well-known mixture rule [2]:
W/p)= D w /p) 1

where w; and (Wp); are the fraction by weight and photon mass attenuation coefficient of i" constituent

element, respectively. For a chemical compound the fraction by weight, w, is given by:
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where n; and A are the number of formula units and the atomic weight of the i element, respectively.

Table 1: The elemental composition of cement containing with BaCO; and PbO

Elements 10%BaCO; 20%BaCO; 30%BaCO; 10%PbO 20%PbO 30%PbO

C 0.0009 0.0017 0.0026 - - -

O 0.0035 0.0070 0.0104 0.0010 0.0021 0.0031
Mg 0.0077 0.0077 0.0077 0.0077 0.0077 0.0077
Al 0.0850 0.0847 0.0845 0.0849 0.0847 0.0845
Si 0.4705 0.4697 0.4690 0.4705 0.4697 0.4690
S 0.0012 0.0010 0.0009 0.0012 0.0010 0.0009
K 0.0520 0.0520 0.0520 0.0520 0.0520 0.0520
Ca 0.3266 0.3135 0.3004 0.3266 0.3135 0.3004
Ti 0.0058 0.0058 0.0058 0.0058 0.0058 0.0058
Mn 0.0008 0.0009 0.0009 0.0009 0.0009 0.0008
Fe 0.0357 0.0357 0.0356 0.0357 0.0357 0.0356
Cu 0.0004 0.0003 0.0003 0.0004 0.0003 0.0003
Ba 0.0099 0.0200 0.0299 - - -

Pb - - - 0.0133 0.0266 0.0399

3. Results and Discussion

In the present work, the variations of total mass attenuation coefficients (W/p) with widely range of photon
energy for cement containing BaCO; and PbO in different proportions were studied. The results are shown
graphically in Figure 1(a) and 2(a). Whereas Figure 1(b) and 2(b) are shown the variation of (Wp) for cement
containing with BaCO; and PbO in the energy range of 10 keV to 1 MeV. From Figure 1(a) and 2(a), the results
are seen that variation in (W/p) with chemical composition is large below 100 keV and negligible between 0.1-
10 MeV and further there is a significant variation again in (Wp) up to 100 MeV. These are due to the partial
processes in three energy regions: (i) photoelectric absorption which varies as 7"’ and occurs at low energy
regions, (i) incoherent scattering is the dominant process at intermediate energies and (iii) at high energy region,
the variation in (W/p) is due to the pair production process. While Compton scattering never plays any
significant role since it occurs mainly at low energy region, where photoelectric process is the most important

interaction process.
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Figure 1: The variation of total mass attenuation coefficients for cement containing with BaCO; in different

proportions against photon energy for (a) total photon interactions (with coherent); (b) low-energy region with

given K absorption edges of Ba
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given K absorption edges of Pb

The partial interactions of the total mass attenuation coefficients versus photon energy, which are at the

range of 1 keV -100 GeV, are plotted for 30%BaCO3 and 30%PbO and are shown graphically in Figure 3 and

Figure 4, respectively.
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The maximum value of total mass attenuation coefficients (L/p) is found at low energies (1 to 100 keV),
where the z* dependence of the photoelectric absorption cross-section gives a heavy weight to the highest
atomic number of the material. The minimum value of (Wp) is found at intermediate energies (100 keV to 10
MeV). At high energies (10 MeV to 100 GeV), pair production is dominant interaction. It has a weaker z
dependence and gives less weight to the higher-Z elements than photoelectric absorption. Therefore the (W/p)
for photon energy absorption varies from a higher value at low energies to a lower value at higher energies and
composition of cement containing with BaCO, and PbO. Below 100 keV, the variation of (W/p) has
discontinuities which arise from photoelectric effect around the M-, L- and K-absorption edge of element that

shown in Table 2.

Table 2: K-absorption edges of element above 1 keV

Elements z M5 M4 M3 M2 M1 L3 L2 L1 K
C 6 - - - - - - - -
0 8 - - - - - - - -
Mg 12 - - - - - - - - 1.305
Al 13 - - - - - - - - 1.560
Si 14 - - - - - - - - 1.839
S 16 - - - - - - - - 2472
K 19 - - - - - - - - 3.607
Ca 20 - - - - - - - - 4.038
Ti 22 - - - - - - - - 4.966
Mn 25 - - - - - - - - 6.539
Fe 26 - - - - - - - - 7.112
Cu 29 - - - - - - - 1.096 8.979
Ba 56 - - 1.062 1.137 1.293 5.247 5.624 5989 | 37.441
Pb 82 2.484 2586 3.066 3.554 3851 | 13035 | 15200 | 15861 | 88.005

4. Conclusion

From this work, the total mass attenuation coefficients (LL/P) have been found to change with photon
energy and proportion of BaCO; and PbO in cement. It can be explained on the basis of dominance of photon
absorption process in the lower (photoelectric) which results in higher values for (LI/P), whereas in the and
higher energy regions, pair production the dominant photon interaction process, which only degrades the
photon energy and hence, results in the lower values for (LL/P). Moreover, the non-uniform variation of this

parameter, below 100 keV, has discontinuous jumps which arise from M-, L- and K-edge effect.
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Abstract

Gd,03 doped in soda lime silicate glasses have effect for optical properties of glass. This paper studied
effect of mol% Gd,O; doped on physical and optical properties of soda lime silicate glasses, which were
prepared from reagent grade powders of SiO,, CaO, Na,O and Gd,Os The ¢glasses containing chemical in (65-
x)SiO, : 10Ca0 : 25Na,0 : xGd,0; where x = 0.0, 0.5, 1.0, 1.5, 2.0 and 2.5 mol%. The density has been
increased with the increase of Gd,O5; content. This indicates that increasing the molecular weight of oxide ions
used in the glass was due to the replacing SiO, by Gd,Os. The molar volume depended on both the rates of
change of density and molecular weight. However, the molar volume has been decreased when the
concentration of Gd,O5 increased due to the decrease in the bond length or inter-atomic spacing between the
atoms. This indicates that the structure becomes more compact. The refractive index was increased with

increasing concentration of Gd,Os.

Keyword: soda lime silicate glass, optical properties, physical properties, Gd,O5
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1. Introduction

Glasses containing gadolinium ions (Gd™) have attracted a great deal of interest due to their important
physical and chemical properties. Such glasses are heat and mechanically resistant, chemically stable and
show interesting optical and magnetic properties. This class of glasses has been widely studied for their
possible applications in optical communications, laser technology, optical storage devices and immobilization
of radioactive materials. These properties are determined by the environment of Gd™ ions as well as by the
Gd,0O; content and its distribution in the glass matrix [1,2].

A large number of commercial glasses are based on alkali borosilicate systems, with a majority of these
glasses primarily containing Na,O instead of any of the other alkali oxides. Most of the commercial glasses are
actually phase separated with very fine scale morphology. The soda lime borosilicate glass consists of Na,O,
Ca0, B,05 and SiO, and widely studied is investigated in many field [3].

Therefore, the aim of the present study is to prepare the Gd,O; doped soda lime borosilicate glass with
different Gd,O5 concentrations and the effect of Gd,05; content on the density, molar volume, refractive index

and optical absorption have been studied.
2. Experimental

2.1 Glasses Preparation.

Gd,0; doped in soda-lime-silicate glass samples were prepared with chemical composition (65-x)SiO, :
10Ca0 : 25Na,0 : xGd,05; where x = 0.0, 0.5, 1.0, 1.5, 2.0 and 2.5 mol%. All chemical composition was finely
powder and then mixed in whole of composite. Each batch composition (about 30 g) was filled in high alumina
crucibles and melted in an electrical furnace for 3 hours, at 1,500 °C. Afterwards, the melts were quickly
poured onto a preheated stainless steel mould. Finally, the glass samples were cut and finely polished to a
thickness of 3 mm for further investigation. The Gd,O; doped glasses have been found to be colorless. Figure 1
presents the photographs of Gd,O, doped glass samples in this work. The chemical compositions of the glasses

are summarized in Table 1.

Gd,04 (mol%) Glass composition (mol%)
0.0 65.0Si0, : 10Ca0 : 25Na,0
0.5 64.5Si0, : 10Ca0 : 25Na,0 : 0.5Gd,05
1.0 64.0Si0, : 10Ca0 : 25Na,0 : 1.0Gd,05
1.5 63.55i0, : 10Ca0 : 25Na,0 : 1.5Gd,05
2.0 63.0Si0, : 10Ca0 : 25Na,0 : 2.0Gd,05
2.5 62.55i0, : 10Ca0 : 25Na,0 : 2.5Gd,05

Table 1. Chemical compositions of the glasses
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0.0 mol% 0.5 mol% 1.0mol% 1.5 mol% 2.0 mol% 2.5 mol%

(65-x) Si0; :25 Na,O :10 CaO : xGd,0; (1500 °C)
Figure 1. Undoped and different SrO doped in soda lime borosilicate glasses samples

2.2 Density and Molar Volume.

The densities of glass samples were measured with xylene as an immersion liquid. The density, P was
calculated by applying Archimedes principle [4],
P = (W, x PW, - W), (1]

where W, and W, are the weight of glass in air and xylene, respectively, and Py, is the density of xylene
(Pp = 0.863 g/cma). All weight measurements used a sensitive microbalance. The corresponding molar volume
(Vi) were calculated with the relation [4],
Vi = My/p [2]

where My is the total molecular weight of the multi - component glass system given by

My = Xs0,Zs0, T *na,0Zne,0 T X020 T %ad,0,Z6d,0, (3]

where XSWOZ ’XNaZO X a0 ad ><GdZo3 are the mole fractions of the constituent oxides,

and ZSiO2 ,ZNazo 1Z oo nd ZGO|203 are the molecular weight of the different oxides.
2.3 Optical absorption.
The optical absorption spectra were recorded at room temperature using a UV-Vis spectrophotometer
(Shimadzu UV 3600), in the wavelength of 200 - 1,100 nm at room temperature. The refractive index was
measured at room temperature by using an Abbe refractometer (ATAGO-3T) and monobromonaphthalene as

an adhesive coating.

2.4 Refractive index.
The refractive index were measured by using an Abbe refractometer (ATAGO) with a sodium vapor lamp as
the light source emitting wavelength, A, of 589.3 nm (D line) and having mono-bromonaphthalene as the

contact layer between the sample and prism of the refractometer.

3. Results and discussions

3.1 Physical properties.

The measured densities and molar volume of these glasses are shown in Figure 2 and Figure 3, respectively.
When addition of Gd,Os into soda lime borosilicate glasses, the density has been increased with the increase of

Gd,0; contents. This indicate that increasing the molecular weight of oxide ions used in the glass was increased
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due to the replacing SiO, by Gd,0s, resulting in the increase of density of these glasses. The density of glass
samples are between 2.5406 - 2.7618 g/cma.

The molar volume depends on both the rates of change of density and molecular weight. However, the
molar volume has been decreased when the concentration of Gd,0; was increased which is due to the
decrease in the bond length or inter-atomic spacing between atoms. This indicates that the structure becomes

more compact. The molar volume of glass samples are between 22.0558 - 23.6787 cm’/mol.

2.80

2.75 A

2.70

2.65 A
y=10.0893x +2.5437
R>=0.9983

Density (g/cm?)

2.60 -

2.55 ¢

2.50 T T T \
0.0 0.5 1.0 1.5 2.0 2.5

Concentration of Gd,0; (mol%)
Figure 2. The density of Gd,O; doped in soda lime borosilicate glasses
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R2=0.9951

Molar volume (cm?/mol)

Figure 3. The molar volume of Gd,0; doped in soda lime borosilicate glasses

The refractive index (Figure 4) was measured by an Abbe refractometer, which permits the measurement of
refractive indices up to 1.7 with an accuracy of 0.0002. The refractive index of glass samples are between
1.5245 - 1.5454. It was observed that the refractive index increases with increasing concentration of Gd,0s. This

result shows similar trend with density result.
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Figure 4. The refractive index of Gd,O; doped in soda lime borosilicate glasses

3.2 Optical absorption.

Optical absorption spectra of undoped and different Gd,O; doped soda lime borosilicate glasses in
wavelength range 200 — 1,100 nm are shown in Figure 5. The absorption edge occurred at a wavelength of
around 320 nm for all Gd,0; concentration. It can be observed that the absorption edge was slightly shifted to

the longer wavelength with increasing of Gd,O5; concentration.
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Figure 5. Optical absorption spectra of Gd,0; doped soda lime borosilicate glasses
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Summary

All samples were soda lime silicate glass system which they chemical composite in percent mole; (65-x)SiO,
: 10Ca0 : 25Na,0 : xGd, 05 where x = 0.0, 0.5, 1.0, 1.5, 2.0 and 2.5 mol%. The density has been increased with
the increase of Gd,O; content. This indicate that increasing the molecular weight of oxide ions used in the glass
was due to the replacing SiO, by Gd,Os;. The molar volume depended on both the rates of change of density
and molecular weight. However, the molar volume has been decreased when the concentration of Gd,0; was
increased due to the decrease in the bond length or inter-atomic spacing between the atoms. This indicates
that the structure becomes more compact. The refractive index has been increased with increasing

concentration of Gd,Os.
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Abstract

The preliminary phytochemical analysis of Derris scandens, Cryptolepis buchanani and Curcuma
aromatica aqueous extracts showed free radical scavenging activity and only D. scandens was found that
containing flavonoids. The herbal compress, comprising of D. scandens, C. buchanani and C. aromatica as
an active ingredient, was studied on relieving of muscular pains and aches in the purposive sampling using
a 5-Heidonic scale satisfactory questionnaire with an opening comment. For the results, it was found that the
volunteers perceived to relieve a muscular tension after treatment of the herbal compress formula that
containing D. scandens and C. buchanani with a statistical difference at 0.05 (p<0.05). While the formulae
containing C. aromatica / D. scandens and C. aromatica / C. buchanani trended to be a synergism as
a tendolysis activity. Moreover, C. aromatica also exhibited as a skin softener and a moisturizer. Generally, all
volunteers pleased with the quality of the herbal compress formula that comprising entirely D. scandens,
C. buchanani and C. aromatica. However, this activity should be further confirmed by using an

electromyogram as the scientific equipment for determination of muscular contractility.

Keywords: herbal compress; Derris scandens; Cryptolepis buchanani; Curcuma aromatica; Bangrakam
subdistrict, Banglen district, Nakhon Pathom Province

1. INTRODUCTION

Bangrakam subdistrict is located in Banglen district, Nakhon Pathom Province and also has 15 villages which
cover about 30 square kilometers. The landscape is a low plan area and there is the Ta Jeen River flowing
through. The principal career of people who inhabit in the community is an agriculturist, and also an employee
and an owner are subordination [1]. Some housewife and older have gotten together the united groups, such
as a spa group, following their attention and aptitude to propose for main or supply earning. In addition, major
customers of the spa group are inhabitants who have pains and aches after routine. After our group has
organized the spa group’s workshop, we found that many products which were used for massage and

distributions have been mostly available from elsewhere. This affect gets them to have a little income. Thus,
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the members have required the manual preparation of the spa products and the herbal compress is the first
choice product.

The herbal compress is a spa product containing a variety of fresh or dried herbs that are known to remedy
deformed tendon, ached and a tired muscle, to relieve a swell and inflammation, and also to treat dermatitis.
All herbs are mixed and packed in a calico as a ball, after steamed, and it’s taken to compress on the organ.
The action of remedy is the releasing of active compounds from herbs via a stored heat inside a ball [2].
Probably, three herbs, Derris scandens, Cryptolepis buchanani and Curcuma aromatica, could be interestingly
used as an important ingredients in the herbal compress.

Derris scandens (Roxb.) Bent. (family: Legumminosae), knew as Thao Wan Priang, is one of the alternative
medicinal plants commonly used in Thailand [3], [4]. D. scandens is a woody vine growing throughout
Southeastern Asia. Its natural leaves are similarly sorted as a feather. The flower is a pale pink likely as a bean
flower. The fruit of D. scandens is a sheath. There are two kinds of D. scandens, red and white, that show
similar properties. Normally, the white kind is popular used because the red one is difficultly available. In Thai
traditional medicine [5], D. scandens stem was widely used instead of tea leaves for drinking with treatment of
expectorant, antitussive, diuretic, antidysentery, ache, beriberi and cachexia. Biologically, D. scandens aqueous
extract displayed anti-inflammatory activity both in vivo and in vitro experiments [6], anti-free radical
scavenging activity [7], [8], anticancer [9] and diabetes [10]. In addition, it was found that a 400 mg/day dosing
of D. scandens extract was used for immunostimulating activity [11]. Recently, the Department of Medicinal
Sciences has successfully research of the D. scandens extract to cure back and joint pains [12]. Moreover, it
would be further promoted to be an inflammatory medicine instead of a steroidal drug from the foreign
countries. Most chemical constituents, which had been reported, were free and glycoside isoflavones [13], [14],
[15], such as chadalone (1), derriscandenoside A-E (2-6), derriscannoside A-B (7-8) and etc (Figure 1).

Cryptolepis buchanani Roam. & Schult (family: Asclepiadaceae) are commonly called in Thai name as Thao
En On. It is distributed throughout hot deciduous forests of Southeastern Asia including Thailand. Its botany is
a woody vine with inner white latex, a yellow flower, a double sheath and a single leaf [3]. Ethnologically,
C. buchanani was used as a medicine [16] for anti-diarrhoeal, anticulcerative, anti-inflammation, cough
treatment and antibacterial activity, by drinking of the stems or leaves aqueous extracts. Its pharmacology had
been reported such as anti-inflammatory activity [17], [18], whose cause was muscular and joint pains and
arthritis, immune stimulating activity [16], [19], [20], antifungal activity against a human dermatophytic fungi
[21], antibacterial [22], [23] and cardiac [24] activities. The major chemical constituents [22], [25], [26], [27] were
found in this plant, were cardenolide glycosides i.e. cryptosin (9) and cryptanosides A (10), and alkaloids such
as buchananine (11) together with keto fatty acids [28] (Figure 2).

Curcuma aromatica Salisb, commonly known as Wann Naang Kham (or wild tumeric), belongs to the family
Zingiberaceae. It is an erect perennial species herb scattering throughout the tropical and subtropical regions of
the world and is widely cultivated in Asia countries including Thailand. Its rhizome is a light yellow and
possesses a camphoraceous odour [3]. Historically, C. aromatica rhizome was used as an antibiotic against
various microbial infections, tonic, carminative, rash, infected and blued skin and improvement of complexion.
The root of C. aromatica has been also used as expectoration and chronic gonorrhea. The bioactive potential
activities were reported to exert various activities such as antibacterial and antifungal activities [29], healing for
wound, inflammation [30] and muscular contraction [31]. The active compounds were found in C. aromatica
rhizome contained largely curcuminoids, curcumin (12), demethoxycurcumin (13) and bis-demethoxycurcumin
(14) (Figure 2) as antioxidant and whitening agents [32]. Mainly, volatile oil composed of camphor, borneol,
caryophyllene oxide, camphene, curcumadione and curcumol [33], [34], [35], [36].
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Figure 2: Active constituents from C. buchanani and C. aromatica
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As according to, people have currently preferred to use the herbal compress for relieving muscular aches
and pains. Also, many formulae have been prepared depend on herbs in each area [37]. However, its
specification must contain at least three herbs, Zingiber cassumunar (or Plai), Curcuma longa (or Kha Min Chan)
and Cymbopogon citratus (or Ta Krai), that has been assigned by the Thai Community Product Standard (TCPS)
no. 176/2003 [38]. Therefore, the aim of this research is to study and develop the herbal compress formulae,
containing D. scandens, C. buchanani and C. aromatica that could be used in following their properties. The
useful of this research, we hope that it would be increasing of their efficacy and added product value.
Additionally, the local people would have more earn corresponding to the local development planning of
Bangrakam subdistrict in 1998 [39] that has been assigned to inhabitants for learning of a research methodology
by themselves and to live on one’s own toil for sustainable.

2. MATERIAL AND METHODS

2.1 Plant materials
All fresh herbs, D. scandens stems, C. buchanani stems, C. aromatica rhizomes, Z. cassumunar
rhizomes, C. longa rhizomes, C. citratus aerial part, Citrus hystrix peels, Tamarindus indica old leaves and
Acorus calamus rhizomes, were collected surrounding Nakhon Pathom Province.

2.2 General procedures

The dried and ground D. scandens or C. buchanani or C. aromatica, 20 g, was macerated with water at
60-70 °C during 6 hrs. Then, it was filtered to afford the aqueous extracts of D. scandens or C. buchanani or
C. aromatica, respectively.

The R value was carried out on TLC aluminum sheet as Kiesel gel 60 (SiO,), Fus, (230-400 mesh) of
Merck.

2.3 Phytochemical screening methods

1. Flavonoids screening as follows: [40]
® Flavones, Flavonols and Flavonones:

A testing method was usually called as a cyanidin reaction. Three or four small pieces of
magnesium metal following by 10 drops of conc. HCl were added into the extract. The color of solution was
observed in order to classify the presence of flavonoids that would specifically display their color, a yellow to
a red as flavones, a crimson as flavonols, a green or a blue as a flavonones and a magenta as flavonone
glycosides.

® Anthocyanidins:

1% HCl was added into the extract and then heated to appear an orange to a bluish red

solution as a positive test.
® | eucoanthocyanidins:
2 M HCl and 1-propanol were added into an extract and then heated for 15-30 min to afford

a red or purple solution as a positive test.
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2. Anti-free radical scavenging screening as follows:

Each extract was spotted on TLC and then developed in a chamber containing a suitable mobile
phase of each aqueous extract, 75% ethanol/ethyl acetate for D. scandens extract, 75% ethanol/H,0O for
C. buchanani and 75% methanol/H,O for C. aromatica, until the mobile phase reached to the solvent front.
Then, it was carried off to give a chromatogram and the position of the spot was marked after detection with
UVy54 and 366 nm l@Mps and further sprayed over with 1.2x10"* M DPPH. A positive test showed an off-purple spot

whose Ry value was calculated as follow:
Ry = A distance of compound spot / A distance of solvent front
2.4 Preparation of the herbal compress

All herbs were cleaned and then sliced into the smaller pieces before incubating at 60-70 °C until dry.
Each ingredient of herbal compress formula was weighed following the ratio (Table 1) and then mixed
together. A mixture was filled into a calico and tightly packed with a rope yarn to afford the herbal compress
as a ball with a diameter of 9 cm.

The efficacy of the tested herbal compress, was steamed for 5 min before using, was compared to a
control that were performed by a 5-Heidonic scale satisfactory questionnaire with an opening comment.
Statistical data analysis was evaluated by Microsoft office Excel 2007. The sampling method was a purposive
sampling [41] for using 10-15 volunteers/formula who had aches and pains.

Table 1: Weight of active ingredients in a variety of herbal compress

Weight (g) / formula

Ingredients
control 1 2 3 q 5 6
Z. cassumunar rhizomes 37.5 37.5 37.5 37.5 37.5 37.5 37.5
C. longa rhizomes 15.0 15.0 15.0 15.0 15.0 15.0 15.0
C. citratus aerial part 15.0 15.0 15.0 15.0 15.0 15.0 15.0
Citrus hystrix peels 3.75 3.75 3.75 3.75 3.75 3.75 3.75
Tamarindus indica old leaves 75 75 7.5 75 7.5 75 75
Acorus calamus rhizomes 75 75 75 75 75 7.5 75
camphor 3.75 3.75 3.75 3.75 3.75 3.75 3.75
D. scandens stems - 7.5 - - 7.5 - 7.5
C. buchanani stems - - 7.5 - - 7.5 7.5
C. aromatica rhizomes - - - 7.5 7.5 7.5 7.5

3. RESULTS AND DISCUSSION

The qualities of D. scandens, C. buchanani and C. aromatica were identified by the preliminary
phytochemical testing for flavonoids and free radical scavenging activity. Consequently, it was found that the
flavonoids screening was only appeared in D. scandens aqueous extract [21], [42], while all extracts showed
the free radical scavenger constituents (Table 2). We expected that they contained flavonoids and/or phenolic

compounds. Mechanically, these compounds (Ar-OH) were reacted with DPPH radical to give the most stable
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radical (Ar-O). In addition, the radical on the oxygen atom could be delocalized, commonly called as
a resonance effect (Figure 3).

Table 2: Preliminary phytochemical analysis of D. scandens, C. buchanani and C. aromatica aqueous extracts

Tested results

Active constituents

D. scandens C. buchanani C. aromatica
Flavones, Flavonols and Flavonones + - -
Anthocyanidins + - -
Leucoanthocyanidins - - -
Anti-free radical scavengers + (Ry = 0.45-0.55) + (R, = 0.7-0.85) + (R = 0.6-0.8)

(:Z O,N
N-N NO o @ SZN S
- +
2 @ —_— .N-NONOZ + @
s
o,N

a DPPH radical a flavonoid or
(a deep violet) a phenolic compound

b=ty =

Figure 3: Reaction between DPPH radical and anti-free radical compound

(an off-purple) a most stable radical

Comeparatively, the herbal compress (formulae 1-6) consisting of D. scandens, C. buchanani and
C. aromatica were tested for their effects with the control formula containing rhizomes of Z. cassumunar [43]
and C. longa [44] with anti-inflammation and relieving for aches and pains, C. citrus peels for treatment of
nausea [45], T. indica leaves for anti-itching [46] and camphor [44], A. calamus rhizomes and C. citratus aerial
part [47] for an aroma. The effects were tested with the specified volunteers and then evaluated by using the
5-Heidonic scale satisfactory questionnaire with an opening opinion. For the results (Table 3), it was found that
both formulae 1 (3.50 score) and 2 (3.48 score) comprising D. scandens and C. buchanani, respectively, showed
to relieve muscular aches and pains with a statistical difference at 0.05 (p<0.05). The volunteers preferred the
formulae 4 (3.10 score) and 5 (3.40 score), containing C. aromatica/D. scandens and C. aromatica/
C. buchanani, respectively, by comparison with the formula 3 (3.07 score) that included only C. aromatica.
This means that C. aromatica could be inclined to a synergism of D. scandens and C. buchanani. In addition,
C. aromatica also provided a good skin softening and moisturizing effects. In general, the herbal compress
composing of D. scandens, C. buchanani and C. aromatica especially formula 6 (p<0.05), that had three herbal
components, which showed higher quality than control.
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Table 3: Satisfactions of the herbal compress formulae using a 5-Heidonic scale questionnaire

Satisfactions / the herbal compress formula

[tems
control 1 2 3 4 5 6
to relieve aches and pains 3.00"" 3500 348" 307 310 340  3.33
aroma 3.07° 3.10 3.07 3.83° 3.33 3.40 3.40
skin moisturizer 3.26 3.47 3.10 3.33 3.40 3.27 3.54
skin softener 3,38 3.47 369 326 350 320  3.83°
average 3.18 3.39 334 337 333 332 353

*2 9 \vere a statistical difference of 0.05 (p<0.05)

4. CONCLUSION

D. scandens and C. buchanani in herbal compress should be used for a muscular relaxation, while
C. aromatica trended to be a synergism including skin moisturizer and softener. Unfortunately, these results
were evaluated from small amounts of the available volunteers. Thus, it should be accurately confirmed by
using an electromyogram which is the scientific equipment. Furthermore, we have continually attempted for
research to develope the herbal compress which leading to its standard in the future.

ACKNOWLEDGEMENTS

This research was financially supported by Nakhon Pathom Rajabhat University. Some stems of D. scandens
were given by Ban Samoonpai Jaidee.

REFERENCES

«

[1] “Un958M” Retrieved October, 2000, from http://www.bangrakam-sao.go.th

(2] viggua nindiasey, “nsunndunulng anelouisiinuas Tamsssu”, uumys: ssmsauasIzimmsHuRn, 2540.

[3] i alfdusi, “drumgnuenaniUild, Fowssalliuiasamelve” Gamindadt 2), Ussanau: N3MNY, 2544,

[4] Ikegami F., “Active Constituents in Chinese, Ayuvedic, and Thai Herbal Medicines: Applicable Separation Procedures”, Thai
Journal of Health Research, 19 (1), 2005, pp. 1-12.

[5] Tiangburanatham W., “Dictonary of Thai Medicinal Plants”, Bannkok: Prachumtong Printing, 1996, pp. 349-350.

[6] Ganapaty S., Josaphine J. S. and Thomas, P. S., “Anti-inflammatory Activity of Derris scandens”, Journal of Remedies, 6 (1),
2006, pp. 73-76.

[7] Laupttarakasem P., Houghton P. J. and Hoult, J. R. S., “Anti-inflammatory Isoflavonoids from the Stems of Derris scandens”,
Planta Medica, 70 (6), 2004, pp. 496-501.

[8] Roa S. A. and et al., “Isolation Characterization and Chemobiology Quantification of (-)-Glucsodase Enzyme Inhibitory and Free
Radical Scavenger Constituents from Derris scandens Benth.”, Journal of Chromatography, B: Analytical Technologies in the
Biomedical and Life Science, 855 (2), 2007, pp. 166-172.

[9] Saetung A. and et al., “Cytotoxic Activity of Thai Medicinal Plants for Cancer Treatment”, Songklanakarin Journal of Science

Technology, 27 (2), 2005, pp.469-478.
[10] Jansakul C., Srichanbarn A. and Saelee A., “Some Pharmacological Studies of a Hypotensive Fraction from Derris scandens”,
Journal of Science Society of Thailand, 23 (4), 1997, pp. 323-334.

[11] Sriwanthana B. and Chavalittumong P., “In Vitro Effect of Derris scandens on Normal Lymphocyte Proliferation and Its
Activities on Natural Killer Cells in Normals and HIV-1 Infected Patients”, Journal of Ethnopharmacology, 76 (1), 2001, pp. 125-
129.

92 “75 YanlsaleuanIiniinagduminerdeiionisiauiviesdueg sl unaznisinisunsondusyviauengey”

The 4™ NPRU National Academic Conference 2012 | Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

[12] “lorTadiUSus” Retrieved October, 2000, from http://www.pknation.net/blog.print/php?id=40283 and
http://www.radompon.com/boardknowlage/data/0049.html

[13] Falshaw C. P. and et al., “Natural Occurrence of 3-Aryl-d-hydroxycoumarins. Part Il. Phytochmeical Examination of Derris
scandens (Roxb.) Benth.”, Journal of Chemical Society (C), 1969, pp. 374-382.

[14] Rukachaisirikul V. and et al., “Isoflavone Glycosides from Derris scandens”, Phytochemistry, 60 (8), 2002, pp. 827-834.

[15] Sekine T. and et al., “Six Diprenylisoflavonones, Derrisisoflavones A-F, Derris scandens”, Phytochemistry, 52 (1), 1999, pp. 87-
94.

[16] Kaul A. and et al., “Immunopotentiating Properties of Cryptolepis buchanani Root Extract”, Phytotherapy Research, 17 (10),
2003, pp. 1140-1144.

[17] Laupattarakasem P. and et al., “An Evaluation of the Activity Related to Imflammation of Four Plants Used in Thailand to
Treat Arthritis”, Journal of Ethnopharmacology, 85 (2-3), 2003, pp. 207-215.

[18] Laupattarakasem P. and et al., “In Vitro and in Vivo Anti-inflammatory Potential of Cryptolepis buchanani”, Journal of
Ethnopharmacology, 108 (3), 2006, pp. 349-354.

[19] Maurya R. and et al., “A Process for Preparation of Pharmaceutical Composition Useful for Treatment Immunodeficiency”,
Indian Patent Application, IN no 2003-DE176, 2007.

[20] Maurya R. and et al., “Pharmaceutical Composition Comprising Extract from Plant Cryptolepis buchanani for Treating
Inmmodeficiency”, Indian Patent Application, IN no. 2003-DE176 and US patent no. 2001-24401, 2007.

[21] Vinayaka K. S., Kekuda T. R., Mallikiarjum N. and Sateesh, V., “Anti-dermatophyte Activity of Cryptolepis buchanani Roem. &
Schult”, Pharmacognosy Journal, 2 (7), 2010, pp. 170-172.

[22] Vasanth S., Gopal R. H. and Rao R. B., “Antibacterial Activity of Cryptolepis buchanani”, Fitoterapia, 68 (5), 1997, pp. 463-464.

[23] Sittiwet C. and Puangpronpitag, D., “Anti-bacterial Activity of Cryptolepis buchanani Aqueous Extract”, International Journal of
Biological Chemistry, 3, 2009, pp. 90-94.

[24] Rao V. R. and Banning J. W., “Interactions of Cryptosin with Mammealian Cardiac (-)-Adrenoceptors”, Drug and Chemical
Toxicology, 13 (2-3), 1990, pp. 173-194.

[25] Purushothaman K. K. and et al., “New Sarverogenin and Isosarverogenin glycosides from Cryptolepis buchanani”, Revista
Latinoamericana de Quimica, 19 (1), 1988, pp. 28-31.

[26] Venkateswara R., Nerendra N., Viswamitra M. A. and Vaidyanathan C. S., “Cryptosin, a Cardenolide from the Leaves of
Cryptolepis buchanani”, Phytochemistry, 28 (4), 1989, pp. 1203-1205.

[27] Dutta S. K., Sharma B. N. and Sharma P. V., “Buchanamine, a Novel Pyridine Alkaloid from Cryptolepis buchanani”,
Phytochemistry, 17 (11), 1980, pp. 2047-2048.

[28] Daulatabad C. D. and et al., “Cryptolepis buchanani Seed Oil: a Rich Source of Keto Acid”, Journal of the American Oil
Chemists’” Society, 69 (2), 1992, pp. 188-189.

[29] Sharif M. A-R. and et al., “Essential Oil Composition and Antioxidant Activities of Curcuma aromatica Salisb.”, Food and
Chemical Toxicology, 48, 2010, pp. 1757-1760.

[30] Wangsrimomgkol T., “Anti-inflammatory effect of Cryptolepis buchanani and Derris scandens”, Doctor of Philosophy in
Phamacology, Khon Kaen University, 2006.

[31] He B. and et al., “Effect of Regulating qu to Dissipate Blood Stasis and Phlegm on Relieving Lipid Peroxidation Injury in Rats
with Nonalcoholic Steatohepatitis and Its Mechanism”, Zhongguo Ahongxiyi Jiehe Xiaohua Zazhi, 14 (4), 2006, pp. 242-245.

[32] Xue L., Lin X., Zhang H. and Zhu C., “Separation and Determination of Curcumin in Curcuma aromatica Salisb by Capillary
Zone”, Huaxue Yanjiu Yu Yingyong, 18 (4), 2006, pp. 368-371.

[33] Kuroyanagi M. and et al., “Structures of Sesquiterpenes from Curcuma aromatica Salisb”, Ibid, 35 (1), 1990, pp. 53-59.

[34] Kuroyanagi M. and et al., “Structures of Sesquiterpenes of Curcuma aromatica Salisb. Il. Studies on Minor Sesquiterpenes”,
Chemical Pharmaceutical Bulletin, 38 (1), 1990, pp. 55-58.

[35] Rao J. T. and Nigam S. S., “Essential Oil from the Rhizomes of Curcuma aromatica”, Flavour Indian, 5, 1974, p. 234.

[36] Yusuda K. and et al.,, “Multiplicatin of Curcuma Species by Tissue Culter”, Planta Medica, 54 (1), 1988, pp. 75-79.

[37] driinennasgundndudignaIvingsi NTENTIgAAIMNTIY, “NnsgIuNaRSagiguYugnUITAUANLING UKY. 176/2506”, nanna:
nafududinlneiaiey, 2546.

(38] gfld Funsanminazaay, “semuMsIToiEes asgruLazMsAIUALENUSEAVE UL, Arsdumans unimendeidedsl, 2548,
i 5-8.

“75 VanlsaSguansiniinasguvninendeiiienisiauvisdiusgedsdunaznsnssuniongussuauondew” 93



The 4" NPRU National Academic Conference 2012 | Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

[39] “UNUYHTY A.UNTEM 0.UN%aU A.UATUTH” (BAdwn), 2551, i 5-12.

[40] 31 BunsiyUnsal, “mMsnsredeukarmsataLenasrddInalng” Rusieded 2), ngaume: ddnfusiuiepasnsed
UNNINYIAY, 2550, it 63-79.

[41] 596 Tndmgnunifuy, “seloui®ide” aviedsdt 5), nganma: Bnewedidn, uih 173-177.

[42] Kumar A. R. and et al.,, “Phytochemical Screening of Selected Medicinal Plants of Asclepiadaceae”, Asian Journal of
Microbiology, Biotechnology & Environmental Sciences, 9 (1), 2007, pp. 177-180.

[43] awms QRotiud, “ayulnsiferiuTinussiriu willuFiausesriu?, msasiediung, 2 (1), 2546, wii 55-59.

[44] aadu3deayulng nsuiNeIAEnsNITLANG NSENTIEISITNET, “‘uﬁu%ummg'maguiwﬂm W 27, NN 1SRN 5. a. w,,
2544, ¥ 5-19.

[45] ARULLNERANENS WNINUFENTARS, “agulwssaw%%i;ﬂﬁuﬁma”, Ny Susuns WIS N, 2525.

[46] Faculty of Pharmacy, Mahidol University, “Specification of Thai Medicine Plant volume 1”7, Bangkok: Aksornsamparn Press,
1996.

[47] wasilan gues wazane, “@rmu ngnuayulns. lnssmsideugnuasmiusuiugiivayulng”, wninendbuiing, 2545,

94 “75 YanlsaleuanIiniinagdumingrdeiienisiauiviesdueg ndsdunaznisiwisunsondussviauengey”

The 4™ NPRU National Academic Conference 2012 ‘ Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

lalamasunisaaduasazanenzialudulousnioudsanin

The Adsorption Isotherm of Lead Solutions in Pretreatment Coconut Fibers
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Abstract

The objective of this research was to study the adsorption isotherm of lead solutions in the coconut fibers.
Coconut fibers were divided into 4 groups: non treatment, pretreatment with 2M H,SO,, pretreatment with 2M
H,SO, + 2M NaOH, and pretreatment with 2M H,SO,; + 2M KOH, then immersed in lead solutions. Atomic
Absorption Spectrophotometer (AAS) was used to determine the remaining concentrations of lead solutions.
The Langmuir and Freundlich adsorption models were applied to describe the adsorption. The Freundlich
isotherm is better in describing the adsorption process of pretreatment coconut fibers. The pretreatment

coconut fibers of 2M H,SO4 + 2M KOH showed the highest adsorption ability.

Keyword: Coconut fiber, adsorption, Freundlich isotherm, lead solution
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Abstract

The mass attenuation coefficients of tourmaline were measured at the different energy of Y-rays using
the Compton scattering technique from Cs-137 (662 keV) Y-rays source. The theoretical value of mass
attenuation coefficients were calculated from WinXCom program. The results show that, the experimental
values of mass attenuation coefficient are in good agreement with the theoretical values, reflecting the
validation of Compton scattering system setup. The mass attenuation coefficients decrease with the increase in
gamma rays energies. The effective atomic numbers were calculated from the data of mass attenuation
coefficients. The result showed that the values of effective atomic numbers were slightly decreased when the

gamma rays energies were increased.

Keyword: Compton scattering, Mass attenuation coefficients, Effective atomic number.
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1. Introduction

In Thailand, the gemstone and jewelry industry is an industry that is responsible for the development of
country. With a total value of 15,777 and 7,749 households with a total value of approximately 1.1 million
workers in Bangkok and its perimeter 25% and 75% across all regions. The workers at mining gems and gem
cutting work force of about five hundred people can be considered an important part in generating jobs and
income to the country [1-3].

Current techniques to improve the quality of gems by radiation to modify the structure and color of the
gemstones to added value and are widely used. There are three type of irradiation technique were used; high-
energy electron irradiation, neutron irradiation and gamma irradiation. There are no guarantees of success.
Radiation will have to change the position of the electron to be in a position that fits to the desired color.
Some gems can easily change the color. But some are more complicated, such as when to add value by using
gamma rays from Co-60 or Cs-137 is effective for beryl (Beryl), change in color from clear to bright yellow,
tourmaline is a deep red, quartz is brown color, also known as the usual smoked topaz stones of various kinds.
Try to be a little earlier. Irradiation on the color changed. It is made in large quantities. In Thailand the
irradiated gems are available at the Institute of Nuclear Technology in Topaz) and tourmaline and so on [4-5].

That said the study had an idea to measured the key parameters in the absorption spectra is the mass
attenuation coefficient and the effective atomic number at different energies in tourmaline, which is preferable
to improve the quality of gamma irradiation. The gamma ray energies can be changed by Compton scattering

technique.
2. Theory

The mass attenuation coefficient is written as [6]

I0
(s "

My =
ot

Where p is the density of material (g/cma), I, and I are the incident and transmitted intensities and t is
the thickness of absorber (cm).
Theoretical values of the mass attenuation coefficients of mixture or compound have been calculated by

WinXCom, base on mixture rule [7]
Hy = Zwi(/um)i )

where W, is weight fraction of element in tourmaline,  (,,);is mass attenuation coefficient for individual
element in tourmaline. The value of mass attenuation coefficients can be used to determine the total atomic

cross-section (o, ,) by the following relation [6]
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Ul!a _ (/um)alloy (3)

n
N, Z(W[/A[)
i
where N, is Avogradro’s number, A; is atomic weight of constituent element of tourmaline. Also the total

electronic cross-section (O-t,el) for the element is expressed by the following formula [6]

1 &[4,
O, ,=—) = ; (@
t,el NA Z Zl. (/’lm)l

where f;is the number of atoms of element i relative to the total number of atoms of all elements in
tourmaline, Z; is the atomic number of the ith element in tourmaline. Total atomic cross-section and total
electronic cross-section are related to effective atomic number ( Z.; ) of the compound through the formula

(6]

3. Methodology

The compositions of tourmaline were analyzed by energy dispersive x-rays fluorescence spectrometer
(Panalytical Minipal-4). The density of the sample at room temperature is measured by the Archimedes’s
principle using a sensitive microbalance with xylene as the immersion liquid. The density is calculated

according to the formula,

where W, and W, is the weight of sample in air and xylene, respectively, and Py, is the density of xylene
(Pp = 0.863 g/cm3). All weight measurements were used a sensitive microbalance.
The experimental arrangement is shown in Fig. 1. The source system was mounted on a composite of
adjustable stands. This setup can move in the transverse direction for proper beam alignment. The Pics
radioactive source of 15 mCi (555 MBq) strength was obtained from the Office of Atom for Peace (OAP),

Thailand. The aluminium rod was used the scattering rod. The Compton scattered Y-rays were measured on a

rotatable scintillator detector in the scattering plane by using the 2""%2" Nal(T)) detector having an energy
resolution of 8% at 662 keV (BICRON model 2M2/2), with CANBERRA photomultiplier tube base model 802-5.
The optimum distance between the source and the scatterer was chosen to be 20 cm and that between the
scatterer and detector, 20 cm. The spectra were recorded using a CANBERRA PC-based multi-channel analyzer
(MCA).

The spectrum on the MCA of detector gave instance counts in each of 1024 bins divided by voltage. To
measure the angular dependence of Compton scattering, we first perform a calibration relating the channel

number of the MCA spectrum to the energy of known gamma-ray sources. We vary the angle of the scatter
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detector and acquire measurements on the MCA. The different angles (0) were used to produce the different
gamma rays energies.

An optimum sample thickness (0.5 < tix < 5.0) was selected in this experiment on the basis of the
Nordfors criteria [8]. To measure mass attenuation coefficient, we placed the sample between the scattering
rod and detector, and detected the acquired MCA spectra of the scattered gamma rays photopeak through
sample thickness at different angles. Integrated count rates were determined from Gaussian fits and used to
determine an attenuation coefficient.

The statistical error in this experiment calculated from the standard error of 3 items (i) ray-sum
measurement, which calculated from experiment, the ray-sum is product of linear attenuation coefficient (£4)
with thickness (x), (i) density measurement and (iii) thickness measurement [6]. Finally, the total standard error
has been determined by combining errors for the ray-sum measurement, density measurement and thickness

measurement in quadrature.

15mCi of “'Cs

Scattering Rod

12 em
le——8 cm

Pb shielding

I 16 ¢ 1

diameter of collimator =3 mm

Figure 1 Schematic of the Compton scattering experiment

4. Results, Discussion and Conclusion

The chemical compositions of tourmaline in oxide form are shown in Table 1. It was seen that the major

composition of all tourmaline is SiO, and ALOs.

Table 1 Chemical composition of tourmaline

Composition | SiO, ALO; | CaO | Cr,03 | MnO | Fe,03 | CuO | ZnO | Gay,05 | As,Os

% by Weight | 48.700 | 40.453 | 0.430 | 0.196 | 4.930 | 4.910 | 0.087 | 0.056 | 0.128 | 0.110
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The mass attenuation coefficients of tourmaline as shown in Table 2 were evaluated from incident (l,) and
transmitted (1) intensities of each gamma rays energies and compare with theoretical values were calculated by
WinXCom program [4]. It has been found that the total mass attenuation coefficients were decreased with
increasing of gamma rays energy, which indicates the total interaction is decreased. The experimental values of
mass attenuation coefficient are in good agreement with the theoretical values as shown in Fig. 2.

The effective atomic numbers (Z.4) have been determined using Eq. (5) and are given in Table 3. It was
found that the effective atomic numbers were slightly decreased with increasing of gamma ray energies in this
energy range for tourmaline, which this results can be assume that the effective atomic numbers of tourmaline

not depend on gamma rays energy in this range.

Table 2 Comparison the mass attenuation coefficients between theoretical value with experimental value

S] E'y e M, exp) Him, ttheo)

(Degree) (:ev; (cmz/gp) (cm’/g) % RO
15 634.665 + 0.039 0.0775 + 0.0002 0.0778 0.4617
30 564.035 + 0.031 0.0829 + 0.0003 0.0820 1.1070
45 478.270 + 0.035 0.0878 + 0.0002 0.0879 0.1241
60 404.613 + 0.039 0.0987 + 0.0007 0.0947 4.2099
75 337.010 + 0.046 0.1070 + 0.0005 0.1018 5.1100
90 289.587 + 0.057 0.1088 + 0.0003 0.1085 0.2816
105 251.245 + 0.037 0.1194 + 0.0004 0.1146 4.2018
120 224.002 + 0.034 0.1115 + 0.0005 0.1199 7.0116

0.14 - —  Hm.(heo)
013 - B HUm, (exp)
012 - [ |

TR .

0.10 - \

0.00 -

0.08 - \.\'\.

D.07 -
0 06 T T T T 1
200 300 400 500 600 700

Energy (keV)

1L, (/)

Figure 2 Comparison the mass attenuation coefficients between theoretical value with experimental value
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Table 3 Comparison the effective atomic numbers between theoretical value with experimental value

9 El‘r', (exp) Z_eff, (theo) %eﬁ, (exp) % RD
(Degree) (keV) (e/atom) (e’/atom)
15 634.665 + 0.039 10.4076 10.3596 + 0.0001 0.4617
30 564.035 + 0.031 10.4105 10.5258 + 0.0001 1.1070
as 478.270 + 0.035 10.4174 10.4046 + 0.0001 0.1241
60 404.613 + 0.039 10.4286 10.8677 = 0.0006 4.2099
75 337.010 + 0.046 10.4478 10.9817 = 0.0002 5.1100
90 289.587 + 0.057 10.4565 10.4860 + 0.0001 0.2816
105 251.245 + 0.037 10.4864 10.9271 + 0.0001 4.2018
120 224.002 + 0.034 10.5119 9.7749 + 0.0002 7.0116
11.20 +
- Z‘eff . (theo)
11.00 + - = 7
™ [ | .
1080 eff . (exp)
-~
| i
s 10.60 .
Z 040 T
Vo
g 1020 -
N
10.00 -
080 | =
9.60 . . T
200 300 400 500 600 700

Energy (keV)

Figure 3 Comparison the effective atomic numbers between theoretical value with experimental value
5. Conclusion

The compositions of tourmaline were analyzed by energy dispersive x-rays fluorescence spectrometer,
the result found that major composition of tourmaline is SiO, and AlLO;. The mass attenuation coefficients of
tourmaline were measured at the different energy of gamma rays using the Compton scattering technique.
There are corresponding of scattered gamma rays energies between theoretical value and experimental value,
reflecting the validation of Compton scattering system setup. The results show that mass attenuation
coefficients decrease with the increase in gamma rays energies reflected to the interaction probability were
decreased. The effective atomic numbers were slightly decreased with increasing gamma rays energies that can

be assumed the effective atomic numbers of tourmaline not depend on gamma rays energy in this range.
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Abstract

This research measured the mechanical properties of materials by means of non- destructive
inspection. The materials consists of four types of metal are stell, aluminum, brass and copper. These
materials were measured by density, longitudinal, transverse velocity and then calculated to Young's modulus,
Shear modulus, bulk modulus and Poisson‘s ratio. The results showed that the calculated value is in good

agreement with the theoretical value.

Keyword: Ultrasonic, Mechanical properties, Nondestructive Testing
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4.4 n3511A1 Young's modulus

PMNNTIRANUSIveIRaUnINEIvadtaneia 4 wie Tneniseuialagldaranuruinty ASInueILay

pV;

#1 Poisson’s ratio nuauns E= >(l =2V X1+ V) wuinandladienlndidesiungued avladeyadanisni 4.4

M15797 4.4 LansAn Young's modulus vasianiildlunisvaaeunis 4 ¥ila

o

windan RGBT AnitInilel % error
(kg/m’) (kg/m’)
widnn&n 7.83x10° 7.85 x10° 0.36
agfidlon 2.73 x10° 2.70x10° 0.98
Nouvides 8.60 x10° 8.48 x10° 1.39
VA 8.90 x10° 8.94 x10° 0.51

wiinTan ALY Anfiruaald % error
(Pa) (Pa)
wiAnnan 20.0x 10" 20.7 x 10" 3.5
ogfiilen 7.0x10" 79x10" 12.8
Veuvdes 9.1x10" 10.7 x 10" 17.6
VBIUA 11.0 x 10" 13.2x 10" 20.0

@ < a'
4.2 N1590ANULIIVIAAUAIUY

Y < = & a v 4 o a Yo o .
“J'\ﬂﬂ'ﬁ'«]ﬂf’nqllLs?%aﬂﬂaumquﬂqjﬂaﬂiaﬁﬁmﬂ 4 VUM ﬂ?ﬂLﬂi@ﬂ@amiqiqjuﬂ Iﬂiﬂfﬂ‘ﬁ'ﬂ?ﬂ Stralght Beam

Transducer (4 MHz, P10) wuireilaiielndifesiungui] awlddeyadensai 4.2

a ' < = Yy i ] a
M99 4.2 LLﬁ(’Nﬂ']ﬂ’)’]&lLi’J"U’eNﬂa‘um’]&lﬂﬂiﬂaﬂiﬁ@mﬂﬂ‘lﬂﬁimﬂﬁﬂﬂﬂﬂ 4 ¥un

winTan GRIGI) Aniiials % error
(m/s) (m/s)
wannd 5,810 5,890 1.37
ol floy 6,190 6,379 3.05
NI 4,369 4,398 0.66
N04UA 4,600 4,608 0.17

4.3 N1539AMUIIVIIARUNINVING
o < 44' & A v o 9 a v v gV o
PMNNSInANUSIRIRAURINYINTRdlansis 4 wila Melnsesdansiledn lnediTaldnta Angle Beam

Transducer (4 MHz, 8 x 9 mm, 60°) wuhadilasianlnaldssiungud aeldteyadnnsed 4.3

= ' 2 B o & a
M99 4.3 u,ammmmL':tmaaﬂaumm’nwaq’saqﬂ%‘iumimaaum 4 ¥un

wilnian RGBT AnitInilel % error
(m/s) (m/s)
WAANAN 3,251 3,181 2.15
agililey 3,073 3,351 9.04
R GEN 2,108 2,148 1.89
NOILLA 2,337 2,380 1.83
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4.5 A13%1A1 Shear modulus

AMnMsinanusvesndunevedansiia 4 via lnenisanalagldmanuuiniy Anusinuvnmny

quns G = pVy wuheilafielndidestungud] szlddeyadmsnei 4.5

A19°99 4.5 uansen Shear modulus vesianildlunisvaaeunia 4 viin

Y

wilnTan GRIGIT Anfiduandle % error
(Pa) (Pa)
Wiannan 8.4x10" 792 x 10" 571
ogfiflon 25%10" 303x10" 21.20
NERINAEE 35x10" 391 x 10" 11.71
VBUAT 4.2x 10" 5.06 x 10" 20.47

4.6 n135%1A1 bulk modulus

INMFInANEIaIRdunINevadlangie 4 wlia Tagnisewialagldan Aurunty AusImINe?

. 3 L dve e v oo www o
waze1 Shear modulus mueuns K = pl) _ZG wudheilasanlndifesiungug wladeyadmnid 4.6

A19°99 4.6 UansA bulk modulus vasTannldlunisnaaeunia 4 vila

winTan GRGIT Anfiduanle % error
(Pa) (Pa)
widnnén 16 x 10" 16.64 x 10" 4.00
egfiflon 7.0x10" 6.96 x 10" 0.57
Veundes 6.1x 10" 11.19x 10 83.44
VoA 14 x 10" 12.16 x 10" 13.14
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4.7 115%1A1 Poisson’‘s ratio

NnMsirAnusivesrduauevedangiia 4 wfia lnensewialaglda Anusiniueing waganusa

V. V. o divaia va o ve -
MINENY ALAUNITV = 1 — 2<V—S)2/2 - Z(V—S)2 wuhAmladiaindifesiungufazldteyadnisned 4.7
L L

A19°99 4.7 UaneA1 Poisson‘s ratio vesTaniildlunisnaaaunia 4 viia

wilndan GRVGE Adiduald % error
WAANAN 0.33 0.29 12.12
agililey 0.31 0.31 0
NOUNFDY 0.30 0.34 13.33
MDA 0.33 0.32 3.03

5.85UNaN15I38

o

Tumsinnmsinanunuuvadansits 4 win lasisnsvesonsatifanuinenilfazilalndidsstunguised
- wdnndAmnuiide 7.83x10° mitinldde 7.85 x10° Weddudeuamaiadoudo 0.36%
- egfiflondvguiiie 2.73 x10° Aiialdde 2.70 x10” Wedldudaunansiadeudo 0.98%
- noandosrmquiife 8.60 x10°miialiAe 8.48 x10” Wedldudauaanadeude 1.39%
- MosunsAmnuiiAe 8.90 x10” AiiialdAe 8.94 x10” Wedldudnnuaaaindeude 0.51%
MnmsTamnsvesnaunuenvestansi 4 vin fewiesdansileiin 14Ta Straisht Beam Transducer
(4MHz,) Wuiwmﬁlﬁﬁﬁﬂﬂﬁlﬁmﬁwqwﬁﬁm‘j
- wdnndAmguiiemanndn 5,810 Aiiinldde 5890edldudnnuRaAIAdeUAD 1.37%
- egfilleuAmauiiie 6,190 Fitinldfe 6,379 Wesldudaueainiadeude 3.05%
- NouNdeIR Mg uiAD 4,369 Mirinlaae 4,398 Wesliusnuaainndeuds 0.66%
- NDWAIAINGEAD 4,600 Miiinlaae 4,608 Wesliusnuaainndeuds 0.17%
nmsTarnuvesaunuvnwedansae 4 viln lnewiosdansiledn 4% Angle Beam Transducer
(@ MHz, 8 x 9 mm, 60°) wudwﬁwﬁiﬁﬁﬁiﬂﬂﬁlﬁmﬁquwﬁﬁqﬁ
- wiannanamuvged] fie 3,251 mitialaae 3,181 Wesudmunaiamaauie 2.15%
- pgilileudunguffe 3,073 mitialaae 3,351 wWesliudmuaaamasuA 9.04%
- VoundsIRInuvguiAe 2,108 Aiinlade 2,148 Wesliudmunaiandaeuie 1.89%
- VIDWAIANRINNG BT Ae 2,337 Ainlade 2,380 Wesliuimnurandeude 1.83%
19911 Young's modulus nmsiamnugivesndunuevedansia 4 wia Tnonisiuias wunAdiLaTan
Tndidustunguiidid
- wilnn&Amnuiie 200 x 10" eiiduanildfe 20.7 x 10° wWesidudmuraiaiadeu Ao 3.5%
- egfiflondnumguiiie 7.0 x 10" Arfiduaildde 7.9 x 10° Wesidudmmaaaiadoude 12.8%
- noawdosrnnmunguiife 9.1 x 10 Aidunldde 10.7 x 10°° Wedludmnunainindoudo 17.6%

' 10 1 Ao V. 10 '3 '3 {
- NRAIIMUNg Ao 11.0 x 10 afidwaldfe 13.2x 10 Wesidudanuaanindaudie 20.0%
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n1smAn Shear modulus NNTTAAMIEEsRAUmMETITatlansits 4 win Tasnisduan wutailladen
TndiReaiungud
- wdnndAnuvqud 8.0 x 10° Arfidwaildfe 7.92 x 10" Wesidudmuaanndeude 5.71%
- agfidlonrinumauiife 2.50 x 10° erfiduaailde 3.03 x 10° Wesidudmmmeaaiadoude 21.20%
- noawdesrnuvquiife 3.50 x 10" Arfidwaildde 3.91 x 10" Wedldudarmaanandeude 11.71%
- oA IMauiAe 6.20 x 10 AriiduaniléFe 5.06 x 10° Wedldudnnuamadoui 20.47%
13 Bulk modulus  9nmstanrniivesndusmemvadlaveia 4 oiin lasnisiuan wuhaiildden
Tndidpstunguiiaid
- wnndnAnumguiide 1.60x10" Aitinldde 16.60x 10 Wesidudmunaandeude 4.00%
- agfiflondmamauiie 7.0 x 10" Afidwaildde 6.96 x 10" Wesidudmunanndeude 0.57%

10 + a0 vy 10 a &
AAnldfe 11.19 x 10 Wefidudanumainndoufo 83.44%

- VOWMERIANMINNG LT e 6.10 x 10
- oA IMAuiAe 14.0 x 10 AriiduinléiFe 12.16 x 10 Wesdudmuraaindeude 13.14%
n1smAn Poisson's ratio aInMsiaATIEvesAdunLEveslavet 4 iia Tnsntsduan wuieniiléden
Tndifsstunguided
- wdnndamumguiiae 0.33 Afidiuanléae 0.29 Wedldudmuaainindoude12.12%
- agfiflonAamauiie 031 Afidwalldde 0.31 wWeddudnnuamadoude 0%
- vouwdesAmumguiife 0.30 Aiduialdfe 0.34 Wedldudmnuamandeude 13.33%

- VRWAIAIMUNGuiFe 0.33 Afirualdafe 0.32 Wesiduimuaainnfaeuds 3.03%

fAinAnssudsene
ideveveunszamo1nsdansmi virlasey Juduorasdivinunidiwmdeliduuniuazyinwisewineg i
MEunAllA NMIAUIN YeveUANAMIATELasd TN IUSLN ST I MmansynviuisneaNazantun1sly
gunsellunsvaaewing waraudideuisenuludamanaluladuduaz Jagmansiewnszdanuiviinismeasau
av G o 2
MTITeassluszauanudnse
voveuAnanTLITouAs iU unTinedesadguasusy Haduauuyumsidelasimsideysannmsindneuag

215N TN uar AL TwEANITIvINTS Ysuuseunal 2555
LANE1981984
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Absorption of Methylene Blue Using Waste Materials

a 1 1 o o 1 oo a o 1 a o 1
AR LAWY, DU BN, JYIA TIAUUTIN, Jufitn a1egade , 9381 HReialuay

a a 1,2
Le e ija LID9AT

"TWsunsuivuad aaizInenmansuazinalulad uminensesiviguasisy o, es 9. uasisy
E-mail: kingkan_net@hotmail.com
“eueliveuvimuiiudanuuiuasSagmans uminendusimsnuasigy o. e 9. upsgu

E-mail: suwimonn@live.com

unfnga

o

NNl

o

ngussasAiefnuiangadu 3 wiln laun ¥udes Wl wasnadundnal weldlunisgadudiui-

A

= o a I v v aa A A v & Nas a a s .
fuug Wemanuaiusalunisaadu ImsnmewmmwmumaﬂLwauvammaamamiaﬂgnawa IWIG]QJW]@i(UV*VIS)

U U U

o o o A o A

uazthTangaduiiiinisgaduinigaumlelamesuveinisgadu ansfnenudy neundlnandanuaiansalunis
gaduiiffign Welldsuifieuiuangaduvindu lelemesuesnisgadufnmanuuudiasaaniosuasigudds wui
nsgaduvemaunalnandulumulelamesuvesuaniles lnefldasi K awaunisvesuaudeniu 0.826 uaz
mmmmaﬂiums@@% () 8A1 2.22 me/g

1Y o

AdAeY: NIRRT, WAduUg, ¥1udes, W1ad), vgjunelnan

Abstract

The objective of this research was to study three types of adsorbents: bagasse, rice straw and Pangola grass
for the methylene blue adsorption and to determine their abilities to absorb. UV-Visible Spectrophotometer
(UV-Vis) was used to determine the remaining concentrations of methylene blue. The Langmuir and Freundlich
adsorption models were applied to describe the adsorption. The adsorption followed Langmuir adsorption

isotherm, with has Langmuir constant, k =0.826 and the adsorption capacity, q,, = 2.22 mg/g

Keyword: adsorption, methylene blue, bagasse, rice straw, Pangola grass
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1. unih

adouinmilulflugnamnssudme Weaidduliifsmumenuundule ddeuiidnislinulugramnssuile
Suunnaiansldiu aunsawdsld 8 Usvan deil (1) @lawsnd (Direct Dyes (2) @3uondin (Reactive Dyes) (3) dudn
(Basic Dyes) (4) Auadn (Acid Dyes) (5) @nasuauivsoedlasy (Mordant Dyes) (6) &3n (Vat Dyes) (7) @dainas (Sulfer
Dyes) (8) @nalisa (Disperse Dyes) [1]

ihilldlugramnssudmelasdning andumslilunssuiunisudadielilunisenden mevdinmsvendey
wuihnumentazrelAmndslunszuaunsuan fanan 2 uvadve) 121 Wun dideildlunsrendeu dudeludau
ihriiviinudesuiiiauduturouiings uazddeilflunisinds udmisendon dideludmdivinmumn u
anududufidmniniudsdssanusndeudionn

nsthindidsngaannssudme Mdnduannmsldlunisdoufaunsomhldnaeis 1ud mslfuueiiFedes
aane nsldansiaiidasanazneunionseendindu nisuaniaeulessu uaznisuenlngldidouny uragisfinaoan
wui ffefdnlunsdidatidsnngramnssudme ldun msdesaaislasuuaiide agldarunulunisdada

Aufeuileilumsneasne nsldansinduazeandindulzdesdinainarsindiasluluinde vilvilelddeiiaguinn

P

nswanisulessuasirmdmuaniudeursutisgs MnlAiuRuamunisneasuaznsuenlagldidousiu wulymnis

aaa

gauresdniivendaudy ilvidedldansiaiilunsdwininuazenn [3)

P

Turariinmsgaduidudnmenddunmsirdaiideangaamnssudme wuiiidedlaun lidesdinisiduasieiiadly

a o

Tuihide 1duamuies THnalunstdaliuu Taauiliann awnsadndunislingumgiivazanuduusseiniea

U

' ¥
o v A

fagadunidenldlunisurtadndeaingnamvnssudmeloun diududud iesaindnuiivsuiauin WJunald

U

v o &

UszAnBnmgs lunisidedandndeangaamnssudme lumsdjoanui mslddusuiuderslifianumzauun
thdmiuthidsiifianududuge Wesndusduddednadeudnauns dsdutaniiiaagnuietansssumaiiiu
youvdeis Ssllammngaumnnifasiwldlunsgeduindsangramnssudme fdulunuideld Jaheudes
#1987 waendunddnen Sadutagsssuvrifindefisanuandnmeninnuns sgaduadeuuiiduug lnevhmsdng

navadalunmsgaduddon uenanuudiinisdnulelemesunispeduddenlny Wudes wredd wazngundnaidn

fel
2. N1MAae9

2.1 Manseudgadu

twighunslna Wisdn uar sudessndrsdetiiietdndsantan oulfusidugeuiigumgfi 80 °C WHunen 10
Hilug Yranasvuaseiedosdy hlvuslumsazarensalusdnanududuiesas 40 Uunsdeusums unan 24
s &redaeiindu 34 ads tandavualild 0.2 fadiuns tlveuliuiaigaumad 110 °C Wunan 12 Falus uda

Wiuned vudes wasnghundnandildiduigedulihlafivanuiu

2.2 MmIgaduansazaneiuiiduug
naun 1 Anwinavasaidenisgadu

Faieeamaundlng vudey wazr1edn edrsag 0.8 niu Tdasluvinguruyuuin 250 gnuiAfiwuduns 3Ny

¥ o

Tdansazanewfiduuguining 100 fadans ldasluvingouy wisgaduivasasaiswiiduugiigunglivesisialin

Y

1381 10-300 Wil (uszewdiegivag 10 wiil) nduiasaraieluiauuguainisgadu uAnsesiaienies UV-vis
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Spectrophotometer 1AM8NIATY 663 UlLAT WNANITVAGRITILA AIMANLANIluNIgaduw g

ANENN1T (1)
Cc, -C
auns  q, =(°"ij 1

e g Ao AnuEsnlun1snadu (me/g)

C, Mo AmuNduEuAuYeEIsazaneiauvalime/s)

U

C. Ao mnududuaunavesansazarsiuiauug(me/e)
Vo fie YSuesvesansazateliduug (ml)
W fe uwiinvewiigadu (g)

aouil 2 Anwlelumesuvasnisgadu

ﬁij"'qﬁ';azmﬁa@m%uﬁﬁﬁqmmﬂmauﬁ 111 0.05 n3u wiluansaranewiiduuganudutu 2, 4, 6, 8 uag 10 dadnsusie
Gns Uswns 25 findans flgnmgiiviesssiislifinen 10 unit Banaflaunaiildannaoud 1 (Jussaziegisay 10 uni)
ﬂ”lmfuﬁwmsazawmﬁﬁuqué’nmi@mﬁu WAATIzideLA3es UV-Vis Spectrophotometer (UV-Vis)fiaueindu
663 unluiuns Ywamsvaassiild sduumanuaansalunsgadusiiduug

lolowmosuvamsgadumiiduugiunismanuduiugsening Usinuveaniiduugiigngedusiomietiutnuesi
gadu Auanuiuduvesuiduugiiviesy iannzauna u gumgiifiasi ievnlelumefufimunzauuazldosuie
dnuwaznsgaduliduugresiigadu uuudiaedlelumesuaunisidunsiveinisgadunuunaaiies viie Wiuaay lag

aunslelawmesunsgaduveuandles [4] uandlddsaunis (2)

9,KC,

=dmn="e @
1+KC,

q.

daguauns Wegluguaunisidunss azldadsauns (3)

1 1 1
_ L 3)
q. 4 quce
e g = Usnaigngaduuuiuiiiifmeadudeusuuvesigadu

(mmmmmiumsamﬁu) (mg/9)
On = AMUANIGEAlUNIYATY (Me/g)

Kyn = ANAMIN15QAGY

C. = anududunannyauna (mg/l)
aunislelumnesunisgaduvesisuday [5] uansdsaunis (4)
1/
q,=Ke, " (@

e K uaz n Wurnafivessunay (freundlich constant)

dngulvieglugvanmsidunseazldaunis (5)
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logg, =logK +l10g C, 5)
n

e g = YSnadgnaaduuuiuiiamgaduieUsinnesiigadu

(mmmmsams@ﬂﬁﬁu) (mg/9)

K = A1asfin1sgaduresngudde
/n = anuduvesnsw
C. = anududuiannzauna (mg/l)

3. Nan1sVInABLLAz Al
3.1 HAYBIIAMINITRATU
diedmeundlnat 9udey wagn1ad1iU3unn 0.8 niuwdluansazanewiiduug pH 5 Avan 0-300 U1l udI iR

NIYANAULAIYDUUTAUUGIMEBNAINIRAFUMBLATEY UV-Vis  NanITIATIZALEAIAnINg 1 namnuIngnea

geduiiaunansgaduiiiianiiiaan 220 il Tneanuansalunmsgaduiduugremgundlnat el uazyudes
g1 17.2, 17.0 waz 17.0 mg/g aua1Au

15
B 10
E
=

5 A —— vighimaTnm

0

0 50 100 150 200 250
1721 (min)

A 1. wanseudiussEnInsgeduresfiauugiunawesiigadusineg fude

O W O udes  Awvgunslnan

3.2 lelgmasuvasnisgaduansazarsiuiiauug

u

A o v @ aa vy = A Y o - aa a
diedmaunalnanlugaduinfiduug Aududuieg et 10-220 w1t wivinAngandukaenNiduugi
a o o v < . & o o v_ o v '
Wihendin1sgadumeiaied UV-Vis ntuthanduinmuaun1sudniinainansimsendng 1/C uag 1/g.uaunis
vouandes) uazasansmsening log C, uaz log g, (MuANN1SVRINTUAGY) TAnT AT 2 (n) wag() Auay
dlefinsananadudseansanduivstalalndifes 1 wndign wuilelewmeiunsgaduvemaundngn donndes
fuaun1suasesNNNIEUNITNIUARY
wejwwslnan (Digitaria eriantha) fidwuszneundniluaglaa Jsdedunedimesossuvifotmils Usznaudie
nglaaunsesionuduaigsny nsifiwanuaunsalunisiiauiselitueaglaaanunsavildlasnisvirldnisuiuey

mswdeswivhavats wienisldduduivililassadeenedile] lunsmeassiilunsililasaiugaglagvome
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wnalnainn1suauea v‘iﬂﬁmsgmﬁmﬁmﬁumﬂLmﬁﬂ@mmﬁ\laﬂéﬁmmmﬁmé’ﬂéf widuugausagaduuuiame
wnslnanlgmiledu ImEJawmaaa%uw%umaumiawﬁuﬁLﬁﬂ@&iwﬁialﬂauﬂuéﬁu (77 I

n) Maledeuiivesniiuuganasazany chu%ueuaqma'ﬂﬂajEaﬂwauaﬂ%amgﬁmwﬂﬂm

) widuvgunsiiluneluvemgundnan

A) NMsaeduvenuiduugaelugnsuvemgundlnan

008 131 o

0058 - L3 = /.

129 - /

L2y -

127 / $=0.1525% +0.9358
Lo 4 ./ R2=10.8417

0056

0054

1q,
Log,

¥= 121z +0.043

0052 RE=10.924 125 /
. 12d
0.05
123 &>
0.048 T T T T ! L2z : : . . .
[ 0002 0004 0006 0008 0.01 0.012 1y 2 21 22 23 va 23
e, LogC
(n) ()

WA 2(0) ATKERIANNETLSIEVIN 1/C, way 1/q. vesn1sgadusmiengiunslnan

(@) NTuARIANUALTUSIENIN log C. uax log g, YeIn1sgadumena g,

dmsureneg mulelewmesuvesuauiiosuarnuday waneiinngei 1

P13 1 Aasiioalelamesuvewandesuasnguaay Weldvghuwndnandudmgadumiiduug

lolomasuvasuauiios lolymasuvasnigunae
K A R K 1/n R
0.826 222 0.924 8.626 0.1525 0.8417

a1

NAITNNUT AAsTIILENNTSYRLauilesia1 0.826 uagaNaINTalUNRATU (q,) HA1 2.22 me/g

ngunalnan

4. a5
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NaYa9 SnO, faauUAvauiANaYNIANEIAT

Effects of SNnO, on Properties of Glass Doped with Gold Particles
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UNANED

MATeildvhnswisuidunseIneynanasdlagisnsnasuwdvibilduiaegngs  ntdufnwaudiins
mMennwazauUAnIuaveiIfieg1e lnsuignesenludnsndiu 11Na,0 : 9Ca0 : 9K,0 : 0.0055e0, 0.02Au:
(70.9795-X)Si0O,: xSnO, i x = 0.0, 0.1, 0.2, 0.3, 0.4 WAy 0.5 W% HaTlAnUIMMTNFLATAINDLTUIDY SNO, 7
0.1, 0.2 uag 0.5 w% Mua1U Feaenadediualnaunisganiuuauazailaeefiundluseuu CIE L*a*b* 31nia3eq
N aa a a ¢ o o i ' oo a0 a X v

3 - Wda anlashiladives  dwsuAnnuvuwiukazassyilinmiianingunuadudures Sno,

Yy

Adfny: Wi, Juas, Anssuilvin, alnesunmsganduuas, AAuILLY

Abstract

In this work, red glasses from gold particles have been fabricated by melted quenching technique and
investigate physical and optical properties. The glasses were prepared in formula 11Na,O : 9CaO : 9K,O :
0.0055e0,: 0.02Au: (70.9795-X)SiO,: xSnO, , where x = 0.0, 0.1, 0.2, 0.3, 0.4 and 0.5 w%. The result found that,
the glasses shows red color at 0.1, 0.2 and 0.5 % of SnO,, correspond with optical absorption spectra and
color coordinate in CIEL*a*b* from uv-visible spectrophotometer. The density and refractive index were

increased with increasing of SnO, concentration.

Keyword: Glass, Red color, Refractive Index, Absorption Spectra, Density
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v 3 o ' v o A v A a  as a .
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a ' ' v o ' ' v o o oA I A T =
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nsiiaTuresaMuvuLiul Sdwmalrnssyiinmuesniiindusndie lngn1siiuduvenssyiinmanuainig
i dulumanged ladiansdnuuunanadn (classical dielectric theory) [6] flosunginassvdiinimiuiuiuaiy
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WaYa9 CaO FaAMENURYDILAINATENIINTLULNAY

Effects of CaO on Properties of Glasses Prepared from Rice Husk Ash
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UNANED

Nl esauuAalulATIEd (62 - XSO, : 20Na,0 : 13.38,0; : 0.25b,0, : 45820 : x CaOlaedi x Aesiuilua
Ca0 Mdaslulud3nasia q fu TeedfiU3unm 2.0, 4.0, 6.0, 8.0, uay 10.0 Sevazlaglua MuaIAU Lﬁaﬁﬂmamauﬁ’a
fu eusuuiy duiiinig eunds uaznisgandunasuesii mafildnudn mmamuwiu Fuivinm wasdianuuds
voauf fdfidunuiinames Cao Mduadlluus uasweunispandunasdoulunemmeniaduem deiiuaiw
Wiuduves CaO

o

Addny: wih, Iuwnau, duiinm, Aauuda

Abstract

Glasses with composition (62 — x)SiO2 : 20Na20 : 13.3B203 : 0.25b203 : 4.5Ba0 : xCaO (where 0<x<10 (mol%))
have been prepared using the normal melt-quench technique and their properties have been investigated.
The density of glass Refractive index and hardness of glass have been increase with increasing of CaO

concentration. The absorption edge are slightly red shift with increasing of CaO content.

Keyword: Glass, Rice husk ash, Refractive index, Hardness
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Positioning System on Wireless Lan

a

o 1 o a £ 2
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AIZIFINTIUFIANT AINIUTY UNIINEIBENYATAIANT INGUUDAFMNIUTY
lkairatj@ku.ac.th, Zkaiprasit@l/ve.com

unfnge

ssuudamusumisuuaserel$meltsruuinSovisnouiuneslizre o uvesn s unlslagly
msiauazifuaInITuYesdyaa (RSS) 9naa1iluineliare (Wireless Access Point: AP) §9vimihiliduiieadu
maiEavesssuYImea Inguvamsiivatyg aeenduaeta fs F2nsiAusyaasuuULas 119N sITUATY g 18) ol
vaurlnveassnils ﬁ”zy:yma/?gaﬂwszziwgnmZUAU?HUAﬁz/un”m"w?fuwau??mfﬂaw (Markov Algorithm) (il Aa73 8
londnvalvesd i uazlinisAnnnsyengraidgy (Euclidean Distance) Tun1sauausyen9seningn iuuay
gadadygas el ssysumleiag e unu

pamgndesasnuiug lunITsTYUaznISAnn Wi lnaseray 76.02 uauidlonmualdainiiudy
dnyaeagluras 0 51 -85 wiawms aunsautunuiugldiduosay 87.24 99msuszanslanisaivaassezns
gﬁﬁ;ﬁawmzmin"mw°zf'3\1‘z/a\7¢7'7¢737mﬁ’ﬂﬁ’mfymﬁfﬁlﬁwmﬁ Tusunsuamrsaannmeunidals uagyiliuseansnm
Y9I ST YU AR A Ieiin e T

ANdIARY: sTULRRAUALIUS LaSetnelFany
Abstract

The positioning system uses WLAN to position a device by applying RSS! which is received from wireless
access point and it works as a satellite’s function of GPS system signal. The signal collecting has been divided
into two phases, collecting the prototype signal and the momentary signal. These two phases will be
compared in order to find the location identity by Makov Algorithm. After that, Euclidean distance will be
applied to calculate the distance between access point and receiver point for more precision in location
positioning.

The percentage of accuracy of tracking from positioning is 76.02 percentages. And it can be increased upto
87.24 percentages when the signal strength is fixed in range of 0 to -85 dB*m. According to the application of
Euclidean and fixing signal strength, we found that the positioning system can work more precisely and
efficiently.

Keyword: Positioning system, Wireless LAN
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Intrusion Detection System for DoS on Lan
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Adfny: SeUUATIRTULYNTN, DOS
Abstract

Intrusion Detection System (IDS) is the program or hardware which is designed for checking undesirable
connection or dangerous data that comes into the network. But a limitation is it cannot check the encrypted
packets. Actually, the detection is very complicated because of a lot of attack types. In this research, our
system can detect out one type of attack that is DoS. Because DoS attack is easy to be found out and very
popula in hacker’s world. Since the open source IDS is very difficult to use, web Interface design is used for
easier interface and there is an immediate warning system when the network is under attack. Moreover, the
system can keep a detail of attack to analyze what is always happened and admin can improve or upgrade

the system with strong security.

Keyword: IDS, DoS
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Intrusion Detection System

Snort is a program Intrusion Detection System. Snort can be alert for
wanted connection or bad data which go into the system. In this GUI
develop by Kasetsat University Kampangsan Campas.
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The Optimal windows size for reconstruction image 3 dimension
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Tuuvuseg laglensdmunuuy Hillcrest-Valley #iin15U35ud2 mean filter uasimuaaunausi (Threshold) kuy
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Ad1ATY: NMINALgUTIENER, dduanudn, JUTHINELN
Abstract

Reconstruction surface of a 3D from a single 2D image can be substantially useful in many areas such as
security, forensic, 3D animation, and motion capture. Most 3D surface reconstruction techniques require
multiple 2D images taken at different views in order to estimate the depth of each component which is one
of the most crucial parameters in 3D object reconstruction.

From my prior propose that is a new method which can estimate the depth map of a 2D image in
various illumination conditions by using Hillcrest-Valley classification with adaptive mean filter and mean
threshold value selection to estimate the depth order of an image. But we didn’t know which size of window

will make the best estimation. So the proposed method with various window size was evaluated on the
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YaleB face database and other image. The experimental result represent layer depth upto 200 layers

regardless of lighting condition.
Keyword: shape reconstruction, depth map, shape from shade.
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2.1 Facial Feature Detection
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2.3 Adaptive Hillcrest-Valley Classification
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image computing: techniques and applications. DICTA, Pages:365-371,2008.

[2] Y. Guan, "Automatic 3D face reconstruction based on single 2D image, ” International conference on
multimedia and ubiquitous engineering. (MUE '07), Pages:1216-1219, 2007.
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Wireless Network Traffic Analysis System
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n1s9s9sUusTUUIASeeUUYISTIY audnynsn1sldeu ilomannguasuilyiiymiidniu vilinisasseaey
Sinswitiymlussuuniovedussansnmuniy lnsssuuiinrsinsarastoyavussuunotisuuulsae o
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sUuvUns I maenauimsasUdoyaluyunesenia) uasdouimsnegmulnslnaea

fdfgy: ssuuesetewuuliany, Mslnzinisesasdeya, mnndudeya, wiiain

Abstract

Wireless networking is currently more and more popular among the residential users and organizations as
it is flexible and convenient as well as its continued improvement. However, none of any system works
without problem including wireless network system. Wireless network has its limitations in terms of signal
transmission. In some situations there may be disturbance as well as channels sharing under the same
frequency including reduction of very high signal cause impact to data transferred within network.

To increase effectiveness and ultimate utilization of wireless network system, this project has been
established with an aim to analyze data transmitting focuses on Sniffer in order to analyze wireless network
traffic in terms of its utilization. It is expected to find out causes of problem and its solution which will be
resulted in a better quality of the system. Wireless network traffic analysis system can capture packets and
display traffic packet data within the network and report captured packet into the chart format as well as to

summarize data of time and various service titles according to different protocols.

Keyword: wireless network, traffic analysis, sniffer, packet
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1. unidn

szvuinietisuuulfasiidesifaludotveanisdsdyyia luuisaaunisaienafidyaasuniuuasinistd
dosdayaasamiunelundueudifeitu smﬁuﬁé’mwmsawaué’mmmﬁqqmﬂ ililAanansenudensivdsdeya
aeluasedie

wiewiiuUszaninmuaynslivssleniganvesszuuiaietisuuulians fiaviddldimunlassnuiiy Sqmjonne
Lﬁaﬁﬂﬁmiwﬁms%’uda’ﬁaga Tnegaduiimasndudygu vie alwles teflagiulifinsaninaginisasasuy
syuumzerewuulSany audnuaznisldau Lﬁa‘ﬁ’]ﬁ’]LWG]LLaSLLﬁ”L“UﬂinT‘?iLﬁﬂ%u ldnsaseaevimszidamily
svuuAeteiiuszavsamanniy

= o a a v
2. NV LASRANNITNNYIVBY

2.1 szuuiAsetieliany

Pagtugldmusuiunldszuuieietowaulians 1] iy inszsaigunsaiiugnas uazgldsuanunse
Weulsudnszuuiedetenniuilafldfeglusaiinisliuinmsvennotsuauliae ansouitymiFesnsing
anedyaaluiuivivildgun Fssdoanstoyavesgunsalineg vuszuuiadeteliane srldrdvinggruaiud
2.4 GHz dm3uanmsgu IEEEB02.11b, IEEEB02.11g Uag 5GHz d1miusasgiu IEEE2.11a [2] anandalunisdoans
%agai@?uwi 11 Mbps, 22 Mbps Wag 54 Mbps %uaa“iﬁummgm TAssassmessruukaLiiUTIANae Sy ey
fnansdmiuidesles wazuuy Infrastructure 1umsidenleaszuuiaietnouaulfans Tiaunsadnsedeansiv
sruuiaseriedmesiuauau [3] I lnserduaunsal Access Point 1Hudanan

2.2 Sniffer

Sniffer [4] vanefis Tusunsuiivimifignewdeyaiiidludsmuuszuuiaiets Ssaansadng udoyaldde
&nwaug Protocol Ethernet [5] fil¥udnuesnisnszanedeya ludamn host #oglu sl Hub 1Hudananslunis
Aasefioans uaz hub axld Protocol Etheret fe host W host MInagAnfaiy host duq Aazs hub (eiu
Access point Tuszuuiaietnel¥ane) Feiinsveuuy Broadcast daunsld switch mi%ﬁﬁﬁ]mmﬂﬁuﬁuﬁjq
Jaluifinsdstoyauuunszane Vil Sniffer lalanansaldaulduu Switch

2.3 WinPcap - Packet Capture Library

Jufiuad [6] u Open Source Library afulasnesililumsinduuiinfindeyauaziinszsiedotnedniy
uwannlasuwes Win32 diufiuadduasihmsdeassuuiieifinldegnidaszanleadinslnasa (Host Protocol) Ly
TCP/IP witufinaudiliannsofiszuien nses wie dans Traffic Afatuanlusunsudus feguuaioadeaiuld

AIZUIUNITVINIUIDY WinPcap figteil

1. dnduufimifinveandesiimdsu-deoyaagluvnsiiy

2. nsosuiafinnouiivzdsludwonndindu (Application)

3. daiainluduaiodns

a. sywsdeyadnaleguuiindsaunswiin (Network Traffic)

2.4 anlnenssunaviila
< a f o v o sy & < Y <
anntnenssuneniln [7] Asunanvlesud wiuiauvenduriairsiulaglulasveni lnesesiuntwineniils
i 40 w1 FafilavinFiludnunndmiunmsdeulusunsy sawdsuimsnisdufiunisvesldsunsuu
nanlinisuidsn tnelavsn3uuldswisdmneuszauivild nsweusegiudeya Inenisidiswadu dane3diu
M3lousan3eteneuiines warmsiauivueUnaiatu
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Waunsuideuuunendnmsuidsn asvhauuuanmwandoniiu3nislag Common Language Runtime (CLR)
Fadudniduneniinuisnidn Tne CLR duniovanmwindesnaiiou ﬁﬂﬁé’ﬁwmhjé’aﬁwﬁﬁﬂmmmmsaﬁ
upnANgsEIIamheUsEaananieg way CLR dalsiusnisaiunalnszuuanudasnds n15uSmsmiienusi uay
Exception handling aemdimusuisniueenuuuaniiteldmsiaunzenduasietu sinditu uazlasnsiety
NI

. NSPDNLUULAZWAIUITZUU

3.1 AMNFIUVDITSUU

| packet capture

analysis

M7 1 AMNTINBITTUY

Al 1 wansflanmsmsinuvesssuuiasginisasasteyauussuuiaietisnuulians lussuuazuda
msvierusenidu 3 diu Tagludiuusn agvinisanfuuiialinandnisadumesivaniia (Network Interface
Card) uw&dndnluludniiaes iiievhnmsimsgiuenueruiinfingiag senauviavesinslanea (Protocol) Tag
odfdeyaludushvesufiniin (Packet Header) niamniuhnisdsdeyaivnisiinsgiudlufulflugudeya
wazdsoanlulidaniing iileviinisuanaa

3.2. 5IUALDYAEIUMINE) VBITTUU

321 duvesmsindudeyaiinnisesesluededie

efidoyarudnginiette Tnsruadesuivng Tasisuandeyasziingidnisadumadinanisa (Network
Interface) uazduiiagyimsdnivuarinsziidulnslnreassinniidoamsnield dmnnlvagvinnisdsdoyaly
Wulidagudoyauiteligldldvhmsiesidely

9N 2 wanamsiiudunszuumsiensdsuiiiafaiuigidnisadunedinaniin uazdstelidm
voamsinduteyadeazinduuazsudeyadausveauiiaiia udwihmsuendssanasinslnasa 9niurinsds
foya 1 uaztoyaveudniispdumesiviamin niswidoyaveufiaindug iindguteyausnnuuszavingin
GhY

. Capture Packet imihiinsaadudeyayniafifinnsesnasiiu inisadumesinaniin wdninisds
seluliidausialy azi3undeyafidesoludn Raw Packet
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. Read Packet Header ¥inui1fifu Raw Packet Asinduld sneudeyadausiafignuieviusnaindumis
waniiudeyanauazidaisadunesinansaatiugudeyauazdsioyalidusiely

. Parse Ethernet Header ¥uii17i3u Raw Packet iitoiUasulviidu Ethemet Packet wagdsdoyali
dusialy

. Parse IP Header ymith#i$u Ethernet Packet tilowAsulvidiu IP Packet ugwhnseudeyadauia
wagvimaiiudeya 1P adugiudeua aindu shmsdsdeyalidusiely

. Parse Protocol Header (udugniing vimthil3u IP Packet titeludsuliiiiu Protocol Packet uén

nsedeyadiuiuazinisiivdeya Protocol atlugudeya

Packet Capture
Module
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A 3 nssvrumsinuvedusunsuludndniudeya

nsrvaumsaudulufanmi 3 Tnesufuszuuagliviinisiden Capture Device %38 Network Interface
Card isiosnsldinu whssuvasshniadaluue Promiscuous wagdardansaslidnduianis Tnslnaoa TCP UDP
uay ICMP windu ndussuvasviinisdnduuiefinnislundodns iuiefiadwifasimaivtousady
gudeya WeiasaduudrnvhnismganisdnduuazUalvun Promiscuous

3.2.2 dugniteya
2 2 v 1 P ) v o v v a ¢ &
Judmremsiiudeyanmuaiiiunisnaunsesnnmsinduteya waglddinisinseiuisssinnesndulng
Tnnoa J9lawn TCP,UDP waglCMP sausiaunsneiavlefisumstasuungavlofivaisnis usn1saiee tieaziily
uansualuiuladnely

If packet is TCP

i 4 nsguumsihdeyadiggiudeya
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fufinreguteyaiiiosesuddsrioly anduiliiduazasnaeuinlugiudeyaiinnsiiudeya Network Interface Card 4
ftuviely dwnnlild Agvhnsilivdeyavesnisaadugiudeya mniuazilunisuendiudsenouresuiiniin ilie
wdanszuiunsil ssuvasiivfeyanaiuiiefingninduaslugiudeya nssurudeldfenisnsiseuiwiaindu
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Inslvaga TCP UDP 3o ICMP udafiviimsiivdeya Header vawwiiniinaslugiudoyauazifiudoyaves IP aslu :
gudeya uarveansileusieiugiudeya o
: R Administrator
Database
sensor ports Service
sid port_id
Statistic
event users roles
cid usr_l_d _[— role_id amil 6 Toyafideeentigldrwiuled
: role_id
sid =
ITTTT 3.2.3 dufaseiugldiuiuled
‘ Judwidldannsadengdeyansesasmeluneteiliiinisdndudeya lnefsdoyagiudeyauuans wie
lviaswiuazinuiaieiglviiiussdnsawmlifsdu 91namd 6 gldanunsasengtoyalanninsinaeasieg
iphdr tcphdr udphdr icmphdr data Falaun TCP,UDP waglCMP w¥aunsuinisuesinsinasaius sausddnneiavlofidunisuazlarenienvinnis
cid cid cid cid cid Wasnenu
- - - - - ' 2 A v v & v
sid sid sid sid sid 3.2.3.1 mu%awmmiauaumLﬂu@@uaizw

3222  lassadasiudena dlfazdosinistuduinesnisdildinisgleganieluld iennuvasadelunisidndadfdeya nama 7
o Y
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am# 5 ER-Diagram fldazsinsnsondeya Username uag Password liignsies mnRananmagiinisudaiiowdudidnusduns winadndu
4 3 .

AT INYaTYN Computer Engineering Kasetsart University Kamphaeng Saen Campus
event dmsuduiuiindeyanaiidndudoyals
sensor dwsuiutuiindeyaveuindsadumesinaniin
data dwsufiutuiindeya Payload vosdiaiin
. ° o < L= S 7 a o 3 @
iphdr dwiufiutuiinteyalefduivesuiiaiin
udphdr dnIuinuuunnUeyadIveANAUIELAN UDP
tephdr dmsuiuiuiindeyadiuiveswiafauszan TCP et
icmphdr dmsuduiuiindeyadiuivewiaiaUszian ICMP

T o 2 o ~ o - Password
ports dwiuifutuiindeyauinis

o o < v = Y 2
users dmiufiutuiinteyavesdldem

= = Remember me

° 7 < v = Y a a v v
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MTNN 1 uanssgazidenvetudazansslugiutoya cav ey o Wemy g w ¢ 9w
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3232  @uvewmisenukaay

sriimsuansdayaurazinsinaaduzuuvvunugiuenauvialisinaea wazasudeyauinisieg lugduuy
M1519 Aasegslunng 8 -11

REPORTS
vee) (our
Types of Traffic
»cmp.uzq%] /mp s
UDP : 9162 % j
| BN TDP BN UDP M ICWP |
Traffic Type Show by Services
Unreachable_Port: 0.12% ~ HTTP: 0.09%
EchoRequest: 0.06% S5L: 7.95%
EchoReply: 0.05% | i - syslog-rsh: 0.1%
bootpdidhep: 4.82%
bootps: 4.82%
DNS: 81.97% -
= o v a a < a
AN 8 G]?E]EJ'N‘UE]%?HLLEJﬂ(ﬂ'm‘liuﬂi‘l]iiﬁ/lﬂaaﬂLLaﬂﬂ@E]ﬂﬁJ’]L‘UuLLNUQiJ
Service of TCP Service of UDP TypeCode of ICMP
Senice Count Senice Count e Count
HTTP " bootpd/dhcp 1 EchoReply 9
SSL 937 bootps 1 EchoReguest 11
syslog-rsh 12 DNS 17 Unreachable Port 21

AMA 9 wansleyaresuinisiigeg MnsIamy uwiinulnsinaea
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Summary

Item Value

Capture Status

Start Date 2012-03-23

Start Time 21:19:56

End Date 2012-03-24

End Time 20:12:35

Duration 0 days 22 hours 1372 min
Traffic Bytes Packets

Total 10629062 Bytes 17264

Average Packet Size 615.68 Bytes

27 10 LL?IGNS']ENTLJE‘I?UIY]WTJN‘U@Qﬂ’]i Sniffer

REPORTS : TCP

1-1 2012-03-23 21:19:56 192.168.11.35: 51623 65.197.244.57 : 443 SSl
1-2 2012-03-23 21:19:56 65.197.244.57 : 443 192.168.11.35: 51623 SSL
) 2012-03-23 21:19:56 182.168.11.35: 51623 65.197.244.57 : 443 SSL
1-4 2012-03-23 21:19:56 23.58.243.206 : 443 192.168.11.35: 51610 SSL
-5 2012-03-23 21:19:56 23.58.243.206: 443 192.168.11.35: 51610 SSL
1-6 2012-03-23 21:19:56 192.168.11.35: 51610 23.58.243.206: 443 S5L
1-7 2012-03-23 21:19:56 23.58.243.206: 443 192.168.11.35: 51610 SSl
1-8 2012-03-23 21:19:56 208.46.163.57: 443 192.168.11.35: 51616 S5L
1-9 2012-03-23 21:19:56 208.46.163.57 : 443 192.168.11.35: 51616 SSl
1-10 2012-03-23 21:19:56 208.46.163.57: 443 192.168.11.35: 51612 S5L
Total 1406 Record 1 2 3 4 5 6 7 B 9 10 11 141 =

27 11 wEneeugasidenvednslnaea TCP

AN 8, 9 waz10 wanssgsdmvomihnenuatudunmlaesmvedeyadifinnsesiasaeluniedie
Al 8 uanstoyalnsinasanazuimsluguuvuusund il 9 wansteyauinssnaqluguuuumsna ami 10
uanstoyaazunmamvesmsindudeya waznmil 11 uansfognsssnussazdeamsinduianizieyalusv
Ao TCP

4. PTNATITYNE
maneaenuuiiaiin TCP, UDP uay ICMP iunisindudeyaiiinisassnieglussuuiniotiaiiionsiadeuin

syuuAnduaunsasnduufiaiin TCP, UDP way ICMP 16aSe  a il 12 uansn1sviruvedlusunsurzAnduteya
Inglusunsueiinisuanseyavosiafinfidnduldigy wneavlefiduniuazUatenis awnveuiaie uazdeyalu
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WU Binary lngnisandudeyaianunsadndugnisesiastuadevieldnsudiu 100 % ilesanuuviinvesuiaiinli

9819ATBUAAY Ap TCP, UDP uaz ICMP awitegndlunmi 8 (u)
dieldlusunsusinduuiianin Tusunsuagyhnsanduuiaiasiegifinisesasluniotns wazddludegudoya

\iouansualufanmil 13
B:39:35,827 Len=66 74.125.236.162:88 —> 192.168.11.35:56865
Data: ssxxxxx Haw Hex Output — length=66 bytes
Data- Segment =
11 58 b3 26 18 B8 5@ 56 10 B8 B2 B8 BB 45 68
aa1e 34 Ad 44 88 8@ 33 B6 77 95 4a 7d ec a2 c@ aB
anze 23 8@ 568 de 21 ch d4 5e 55 b2 d7? 16 %e 8@ 11
aa3n 12 f8 e3 B8 8@ A1 B1 B8 Ba 42 hd 7a 85 BA 59
AB48 de 2d
Packet dumped to file and added to datahase.
B:39:35,828 Len=66 192.168.11.35:56865 —> 74.125.236.162:80
g:g:: S:;::::T Raw Hex Output — length=66 bytes
1@ 8@ B2 88 11 26 1@ 88 88 45 6@
Aaia 88 A2 48 B8 88 @6 cB af Bh 23 4a ?d
A828 ec 21 8@ 58 b2 47 ch d4 5e 56 8@ 18
A@3a  3c 4e A B8 A1 A1 8@ 5a 2d db 42 hd
BA4A 7a 85

Packet dumped to file and added to datahase.

AN 12 wanalusunsunauyinnsandu

Traffic Type Show by Services

Unreachable_Port: 5.28%

HTTP: 9.48%

DNS: 25.47%

SSL: 48.1%

bootps: 3.56%

bootpdidhep: 2.56%

Traffic Profile by Protocel
TCP (58.56%)(130 items) Click go to List of TCP

UDP (35.59%)(79 items) Click go to List of UDP

ICMP (5.86%)(13 items) Click go to List of ICMP

A7 13 uanwiieg19tayaves TCP,UDP way ICMP fidndula
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5. d3uma

sruvileneinsaasteyauusruuiaietiouuulime iulvsunsuildlumslieneiuiadinildannisdndu e
nldAiasigiuaznsivaeunisasasngluaieisuuulianglaeinisudaanavgaulnsinaeadie TCP, UDP wag
ICMP Faifsuansdauinissne wiowtauansadflassau tu foyanasudunaznanaandiviinsdindu uazauinves
uwiadnimuedildvinsendu slidnledhouazannsonesfiunmsinvesssuuiote Fuilinisusmsuasdnnis
wuusis ievnyeiiaund weliiszuuiadotsuuulfaneiiusyavisnmaagn

Tudiuvenanisnaass nmsanduuiiriinainlusinaea TCP,UDP wag ICMP a1unsasinduldegrsuuuauasudiu
100% 1143“’% Transport Layer e llanunsanansusnmslusyeau Application Layer LLGWN‘M&J@ Luaamﬂmwsmﬂmﬂu
g1udeya Eaﬂﬁuauammiuuaml,ammm Port &nndn Port tlailedinsrimuals ﬂﬂwlmLLamswaa%aammawsmiuuﬂ

6. N5\ VBULBNE1TD19DS

g1u1a Tusea waz assan Judng, senuuuLazAnAeIzUU Wireless LAN 2nd Edition, 1o wiwles $1in, wumys, 2553,

N =

T. Macaulay, Hardening IEEE 802.11 Wireless Networks, [Online]. Available: http://www.ewa-canada.com/Papers/
Hardening_802.11.pdf, February 2002.

aulym Jlinsney uay ande wneduns, wgszuu Network aduauysel, 1o Sulw fanitawmed Wumes $1in, uunys, 2546.
uwﬁwsnﬁ"ﬂl,‘vlﬂiuia%‘im?, Packet Sniffer, [Online]. Available: http://student.sut.ac.th/b4909446/comsec/sec2_pgd.htm,
fqunegu 2552.

5] Sulemiftonsinundveiedioasufinneditesdy, Tuslnaea, [Onlinel. Available: http://www.kruchanpen.com/network/
protocal.htm, ganmx 2550.

=G

[6] Introduction to the WinPcap Networking Libraries, The Code Project, [Online]. Available: http://www.codeproject.com/KB/IP/
winpcap_basic.aspx, 18 Oct 2008.

[7] A Packet Capture Framework for .NET, The Code Project, [Online]. Available: http://www.codeproject.com/KB/IP/
sharppcap.aspx, 28 Jan 2010.
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Traffic Engineering in IP Network by Using Genetic Algorithm
for Weight Setting
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Abstract

IP Network becomes more important role because the computers need to be connected each other to
enhance the system performance and reduce overall system cost. The Routing Protocol that is the most
widely used is Open Shortest Path First (OSPF), because OSPF use Dijkstra’s Algorithm to find its link. Therefore
routing of traffic flow does not get together with the traffic requirement of such system. The Genetic
Algorithms is applying through Natural Selection, Mating and Mutation to determine weight of link in the
appropriate network. The problem of the experiment is solved by The Genetic Algorithms. From such method,
the utilization is better than the result of the default method especially in a network that is not more than
2.0 Node degree (Link is not more than 2 times of amount of Node) with the average of the better utilization
equal to 10.92245%.

Keyword: Genetic Algorithms, Weight Setting, OSPF Network
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2.2. Dijkstra’s Algorithm
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2.3. Genetic Algorithm [6], [7]
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WANANITANANNFULDUVDINTAANANTENUINAMINVFVITLLTIAU TOU
TuvasdyyrananauauBIUINE VLU
Reduced-Complexity Iterative TA Suppression for Coded Partial Response
Channels

v a 1 = a ¢ Ay 62
duf gan1sue uavles laduvinddan
aueisemaluladmsvuindeya, un1inedes1viguasusy
Jsanti@npru. ac.th, zp/ya@npru. ac.th

NTSUINLEUDNAULUUUITTYNY

ATANITANKANTENUDINAIINYTYTITIAIINTOU (TA: thermal asperity) FruAvudnaelaiwsuuvumesTui

L A I/lganmamusudonsiu w'umum"ananm,wwm A Wugrsndarinailiisnsimasdyaaserdivesdygasuniu (SNR:

ﬂ a 1] ’3 ﬂ fg ﬂ 531]11/] i ﬂ ﬁJ ur] ﬂ aJ 1w ﬁ t] signal-to-noise ratio) 1 lngvialuuaasininsusztsenounie nsantansznuen TA Uazdmislawesuvumesi uu

q wilpududorgelugUivuves i dunTgauazn 17U Uw¢777m7y§’ﬂﬂ”1i7mgaﬁwﬂﬁﬁn75amm7mf"u7f”awaﬁ§msm

HanTenuaIn TA wuvaue iielimnziunisiluldlusudssgndaTanndsdu amuanisveaesnuinnailnnisan

powdudauiinaueliaussausIndissssuuvuidsluliannusudouluguuvusnsidodanainde (BER: bit-error
rate)

uazdldnnsaiing (EE)

(%4

.1 ¢ A (-1 o o
ﬁa N| ﬂ’] a ] i'] ’{] 1 58 M 5‘ .TJ ﬂ i Iﬂ"ju‘mw ’J mu AdATY: ANNTTYITTIANSEL, NMsaenITALUUINGT, N1STUTINTIUUMENLUULLIAT

Abstract

A full-complexity iterative TA suppression method, which performs TA suppression and turbo
equalization jointly to combat the effects of thermal asperities (TAs) in disk drives operating at low signal-to-
noise ratio. Although it outperforms the conventional receiver with separate TA suppression and turbo
equalization, its complexity is high. This paper proposes a reduced-complexity (ie., multiplication and
addition operator) iterative TA suppression method to make it more implementable in real-life applications.
Simulation results indicate that for low to moderate complexity, the reduced-complexity scheme provides bit-

error rate (BER) performance similar to the conventional scheme (with full complexity).
Keyword: Thermal asperity, Iterative decoding, Perpendicular magnetic recording
1. unidn
mstuiinvesenadndlasinnuggainguwuy MR (magneto-resistive) gldlunsnsiadumsidsuudasvesnand

wilndn (magnetic flux) s USadimsdeuanugvesauuuivanvesdndeyafignideuasuudedudin dwmariilild
WadilAeuaniug (pulse transition) 8onuNIvIEENYBINIB LBWIBIWYUIINGUANVIUTY (asperity) W3odaNUIN
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filsasuudetuiinusiensanadlnsiavdualminuswiulniindavne (transient voltage) auswiulwiidrwnedizonin
“&ayay1ou TA (thermal asperity signal)” [1] snuasndudayay1aus1unau (readback signal) denalvildudiongu (baseline)
maﬁmzmmé’mné’uLU?iEJu”LUmmgﬂi'wumé'zgaym TA (ﬂﬂﬁLﬁuL%amg’mmmé’mmé’mné’uazﬁﬂ'wwhﬁ’umgiué)
Suazvosdya TA Judyanaiifauds Tneasiitisnaniivseiuiiduuszana 50-160 wilwiund, IGHGRT
guan 2-3 Wiwesdya e undu uastasatansziuldunuudndlauuwdea (exponential) 1-5 lulasiuil Fan1s

L]
o

tuiinveseninfarilnsiiifinnugge ssozsinsewiahsundudetuiinaztosnit 10 lulasiuns dawalilonaiiagiu
wudriuarussrsudetufindinntu fdudminlifinizassansznuan TA azneliiiadeRanatasiuuminly
iwuﬁaﬁﬂﬁﬁmﬁaaﬂaﬁﬁmwmmﬁﬂmumﬂwﬁu%ﬂLm% (sector) TnethldudrdeRananaiinduain TA axiisnau
nauiudnanuanunsavesnmnsiaaziiludeiianain (ECC: error-correction code)
MuAfeRsfitestumaiiansasanuazudly TA El,uﬁﬂﬁ;ﬁu{fuﬁwmrmawLmuéfwiablﬂf'j esndyam TA 1Hu
ampivhlidudonsuvesdyyusundudsuuadiy fanfy (3] Winauemaiiansnsam TA Tagldndnnisues
msmTaBuasy (threshold-based approach) Tngagldmsasudfisusenitsdyaueuiuuazanaiovedyy o
grundu dwiumaiianisudly TA definisnsiany TA avihdyarueunduluiiuisasnsesitugs (HPF: highpass
filter) @15 [4] Tadnauowalinnisannansynuan TA Audesdgygranisiuiiniuiueu PRE Tagtdygiaeiu
naulurasasnIaeiugsde (1-D) dlo D Aessidiunsmizaaan (delay operator) wuinviliuszansamuessyuud
Fuun winuhdadigmiiaannsanduiusvesdyginsuniu (noise correlation) f 1198n784243930509 (1-D)
sadu 5] SeleuAladensléesiunedyanasunau (noise predictor) aghslsfinnudsilimanyaufudosdysmns
Uwﬂu:uuLmeLWiwumammmmuMmmamUsuﬂawanmmam dusunsasramnazuily TA dmsutesdygyiu
msthufinuuuuwada [6] lmuﬂLauamﬂuﬂmﬂmwsmmmuaasammwsmmmum (LPF: lowpass filter) Tngdl [7] 16
umauamﬂuﬂmimwm TA ImsJmwnauwammmﬂmLaaﬂmaqammmmunaumwa nNMsveINIMIIASIUAEY
dwfunsudle TA dussihdnadsvesdyginsiunduninesnandyg e 1undu way (8] Iiiiauemaianis
Ussanuadygad TA ﬁaaLwﬂﬁﬂmsmiiﬁuLé’uiﬁaﬁmmxammﬂmLa?{wmﬁiyf,ymémﬂé’uﬁauﬁazﬁwﬁzyiymﬁléfm
vineenandayanasiundusas [2] Wduaiadluldsufussuunsoenstawuuaug Ingerdedayawuugens (soft
information) 1andagluntsasrauazudly TA sluunanuiaginisananududouvewnaiaiivnauelae
Kovinthavewat and Koonkarnkhai (2] Sadumadiaiiiildussavsnmuesszuuhanilditumniisnsiddayyrasde
fdedeyaausunius Tngagyhnsananududeuluzuivuvesiinidunmsguuaznisuin
wé’qmna%mammﬂummaq TA LLﬁ:mu’i%’aﬁLﬁﬂﬁaﬁumﬂﬁﬂmsmmmuawﬁlm TA u unAriaziSuduann

o

‘W’J“UE)‘W 2 ‘UQR]uE]ﬁ“U’]EJLLUU’%]’]@EN“UEN?{EUZU’]ZUW]?UUWﬂL‘U\‘ILLlIL‘Waﬂ %’J‘UE]W 3 EJSU’]EJLMF]Uﬂﬂ’]imi’HIW'lLLa vunly TA, #lo
ﬁ 4 LLﬁﬂQLWﬂuﬂﬂ’ﬁ(ﬂﬁ’Jﬁm’\LLﬁ”LLfiﬂ‘*U TA 3’31JﬂUﬂ’]§ﬂE]®31ﬂﬁLLUU’JUSU’] ‘M’JSUE]‘IA 5 E]ﬁU’]EJﬂ’]ﬁaﬂﬂ’]’m‘lIU%E]u"UE]\‘iﬂ’]i@]i’)ﬁm’]
wazuAly TA, M’JSUQ‘V] 6 LLamn’mmewmmfnwaumaaﬁwu, ‘Vi’NJEJ‘V] 7 EJﬁU'l%JNﬁﬂ’]SﬂWﬁENﬁ%‘UU, LLﬁS‘Vi’JﬁU@M 8 ’sﬁﬂ

Wenmauavaaunauil

PR2 n(t)l
K| ppe | Tk ple) ) Yi | Tadetection | % | sova | T m wec | Xk
— ! HO) s ] Lr — N N \
encoder & correction equalizer decoder
t, = kT -
u(t) -
7 Soft j-k m +
k ®
decision

2N 1: wuudaestesdyga PR2 SfUnsannansenuain TA LuuLe

2. wuuINasYasEy I
NNTUUUTIRBITTUUYBIFY R 1045E PR2 (PR: partial response) Tunnd 1 1adiiuteyadunm x, € {0, 1} #iil
aula (bit period) Wwindu T aﬂLsmwaLLﬁlmmawmwmﬂmaswauaamw&n (LDPC: low-density parity-check) [9] vinlsls
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o

I ) - VA & o a2 Lo A .
a, € {1, 1} uazgniloudesdyaras PR2 e H(D)= 3.  hD' =1+ 2D + D" \ile h; AeduusyAvdawiud i veq

Yosdygad waz v Aeviieandvestesdygya lng ”zg qusunau pt) enunsadeulsidu

)= st -KT) +n(t) +u(t), (1)

¥ a ¢

o re = aghg * ﬁaﬁ’;ﬁuﬁummau‘ﬂ’;qﬁu (convolution operator), s(t) = sin(mt/TV/(nt/T) Aofeiduien (sinc
function) w3edygaunadluadad (Nyquist pulse) ViﬁLmué‘iﬂﬁLﬁuL@uqué (zero-excess-bandwidth), n(t) Aadeyaq e
FUNIUAFEYIUUUUIN (AWGN: additive white Gaussian noise) fifiaunuktuanafumdsuuuassduviiy
No/2 wag u(t) fedyaia TA

Taehiludnyga TA Afeuldlunisiassszuuuandlunind 2 Ssaenndostudygaildannieiuuuy MR vos

A
o

g5anantasil SAwindu [7]

At/T, 0<t<T,
u(t) = 2)
Aexp(-t-T)/T,), T, <t<T;

e A, = BY, | h, | Fousuwagageanvesdynin TA Inedl g > 0FefUszneunsgauesAngegn (peak-factor), T,
fetaaianfiusedu (rise time), T, AAfin1sansedu (decay constant) uay T ﬁm}'wnmﬁwmmmﬁﬁymm TA Bafl
Ay T = 7, + 47, laedl 47, iissweiivzviliiueundgnanasvde 1.8% vesuoundgngegn

u nAsudgygIneIunau plt) Qﬂaqmumlﬂmawiﬂimmumuuuqmmm Iﬂamamauaum%uﬁaé (impulse
response) s(t)/T ilerhindyaasuninuenuauanudlda uazgnindlegeniednsn 500 wngdaseiuit (7] lag
auuddn nszvIunstndiegalimsussaniianegnsauysal (perfect synchronization) vinlvildidndudaya y, wazdudn
U nsasasamuazudly TA vililsddudoya z Aldvhmsudlonanszmuain TA

dmiuszuuiiiinisaensauvuiuduuuiily devinisanransenuain TA uda dyyrauvzgnaudiludidane
lawesuuumesly (turbo equalizer) Feazsinisuaniudsudoyafuseninenaasnsram SOVA (soft-output Viterbi
algorithm) [10] n&ua9asnensie LDPC wayayyinnsadsinansuuugens (4d nauludsasnsiam SOVA 8nada Ay
Snusevvesmmutfiiuall fuglifinslivsslendnimasuuurendlunisanmansymuain TA

(TA-affected) readback signal

=—TA signal

readback
amplitude
4

\
rise
<—‘|<— decay time —

—— TAevent T, ——

AR 2: wuudaesdyos TA

3. wadansasranwazuily TA

dwiumadanmsasiamuazudly TA wuuialy sgmnedanadaildiiauely 8] udunadadildfmuimiain 7]
9nnmil 1 Tuudenues TA detection/correction 3uandfudioya (v} vesdyrasunduazgndadtlunidudon
gmimﬂ%%mimmm?iﬂ%aaﬁiyzywmémﬂﬁu {gd 3N

1 k+a

A= 2% 3)
L i=k-a
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dlo v, Aedaaaeundudiud i L fAernuniemihadnadildlunmsmanadsdusuusfneed waz o = (-1)/2 lu
NLUIUNITVBINITATII TA n1sumdasuiddeuresdynin (g tnsasiinsasianu TA e g, = m dwmsulu
nszvaumsudlvagldnisussanaumdygin TA femaianisusuduldsiimnzandeluriniivszdvarldmadianis
Usuiduldsiimnraudoaunsidaduiarlutianseduagldmaiansuuduldiivngandsaunisidndlnumdea
(exponential) [8]

nMsUsTIUAE eI TA IuﬁimﬁmzﬁmzﬁmmﬁuLLEU;JLTJa‘ﬁaga‘ummLa?sﬁuaaé’tgapmémﬂé’u {qd Rauddinig
ayranudayans TA luaudsiumleiideyaa {g} \dle j Feshuviadl (g0 fiAngean Tawaunsfildnisuszanardyaia
PrafunuuBudude

o

@) =at+b @
d A a . S o o o £ o v oA o . PR
W9 U (t) PEAUTEUNUVRITWIANANTEAY, a ey b ﬂaﬁﬂﬂi%ﬁﬂﬁ‘ﬂ@ﬂﬁﬂﬂ?iLGZNLE‘WVILUUG\’JL@GUQ’M'JUQWVII@Q']ﬂ
r
) n n
z/':1 i z/‘:1t/’ F} Zi:lt/ qi
n b n
Z/:1 i n Zi=1qf

- A a 9 ' v o o o . a = Y w a4 o o =l
1B g; ABANRAYVDIFYIUDIUNAUAINUN /, {; ABLIATVHDAARDINUAITDY g; kae N Aodruungulanlglunisuszune

~

(5)

~

Adan TA Tuthenafiusedu

dwumsusznardana TA lutnanssivaglimeiiansusuduldsmnsandeaunisdndinuudea e
agvhmaiunendadeys (gl fud (g Srwvinturgeanauds (g, Teasdsvuvvannsildlumsduduldsd
wnganfuuuudndlwuudoade

G, (t) = Aexp(Bt) (6)

Wie 0,(t) Aedyaa TA ludrananseauiildainnisussanmen, A wag B Aeduussdndvosaunisidndlnuudoad
Wudavduase Inefiduuseans A mlaan A = exp (2) e
n

3 (#26)3.(qlng) - Xt )Xt gng)
i=1 i=1

Z= i=1 =1 (7)

n

z q/ z(t q/ (Z(tizqi ))2
i=1

i=1 i=1

warduusedns 8 wlaann

Z(q,)z(f ging;) Z(t;‘q,' )Z(q/’mq/')
[ ] i=1 i1 @)

n n n
2.(q; Z<f 9)-Q (7 g
i=1 i=1 i=1

o (n() Aelarituaen3iugiusssuvd (natural logarithm function), g, AeAladsvesdyaus undudiui j, ¢, Ae
nafidenndesiuaves g, uaz n Fesuwenilanmueiildlunsussanamdygin TA Tugawanansedu
Wedmsuszanumdyaiu TA ssaesaaiaduudiaviansuiuisiviloassanauesdyau TA tufe

>

IN
~
IN

) = ©)

>

- b
N
-
IN
-

<

e 7, Aevianfilimsasianu TA, 7, fievanil {q fldgean wae T, Aesssnanvesdygal TA fildannisdszanai

ndmntuazihdygailaannsussunudygrannineenandygiueiunau
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Vi -0, i TA'is present
z, = (10)
Vi if TA is absent
4 a o Lo e d A A oo e . o
WDz, ADFYYIUBIUNAUNRANANTENUIIN TA, U, = U(kT) ADHIE TA AlganmsUszanaALa naINITan

nansgnuan TA azvilildadudeya z, avgnidnludsdmelawesuuumesiu

4. M3aaraNIZNUIIN TA saunudadelawdunuumaslu

mMavuTiusywhssannansznuain . TA uwasdmsladunuumeslu Buanseuusnvesnsiudasivilioutu
2asnAsuTldfulY Aedwyana o seenvensasindedng (v asgnaatnludnemsnsiemuazudly TA Tusded 3
lvlsiduaudeya 2 wargnawisludneasnsiam SOVA daazlimsuaniudsudeyaiuseninnaasnsiam SOVA
funsnensia LDPC wdtaniifinsaudisouusndugaudragsiililddnansuvusend (43 ietluldluniam
AUsEILuUTendvasadudeya {r} [9] thife {7 1inefl 7 = ElrJAd lo £1] Aeaduiunisainmune (expectation
operator) @unsaileulusile

- A+B+C
“ " 2cosh( 4, / 2)cosh (4., / 2)cosh(4,., / 2)

(11)

dlo A = 25inh((A + Ay + Ao)/2), B = sinh((h + At — Ao)/2), wae C = sinh(<A4 + A + 4,)/2) Inesieazidennis
Fungldnnmenun n Flummushseuiiaestuluasidwutoya 7} Tundeanandyarasiundy (g vilk
16 ¢ = v - 7 thufedn (7} Sewviniu g asvilif (o) wdeilesdayaausuniunasdaygias TA whithy uavazdsddu
Joya ¢, LiNsTUIUNIRTIIMURATLALlY TA Tmignads Fuiliimadanisussunardyain TA femaiansuiudy
Tefmnzanluuiayseuresmsusniiussavsnmanntu [2) dwavilisasdeianaavesdnanadiude

5. nMsanANudUdauYaINIIATIIN Az LA LY TA

nsannwdudouesnsnsamuazudly TA vildlasnsandnudaduiunsuanuagfaduiunsgaililuns

Uszanaurndayaos TA semadanisuudiulds Welilfnsananududeuiinansenudonisnsiam TA uagdedenis

fsananuduteuvedazis Ingagihnmsanaududeulunisussunaadyayin TA laWETasaNan TRty

6‘?53mﬂﬁﬂm3ammm%’u%aumaamiﬂivmmﬁhﬁmmm TA fixssieluil

. ’Jﬁ‘ﬂ 1”LumﬁmmLaaamaqammmmunau gd Pldlunsuszanmuedyaos TA lmml,ﬂumﬂwamawmLLszana
fuiEnmsanamududouistasinnsmanedsvesdyyasiundunng r ueuda dueazmananiydumdsd
{q,,} Toed r > 1 wanfuswouiuuan IﬂEJ‘ﬂ‘”Li&lﬂﬂi“a%ﬁﬂ’]‘v\l‘uaﬂ’Jﬁﬂ’liaﬂﬂl’m‘ﬁU‘ﬁ@uu’J’] “m1”

" 559 2 dlesnnduuszand A uay B Iua:umsw (1) - ﬁaﬂ%ﬁwﬁuﬁam (g Wudwau a7, wraTalunisussana
Frdaa TA Taaanansyiu fajumedansanaududouisidezanaududeulagldsuiuusnlaves (gd
teunh 4T, tufeeldsuausndaiudesas x ves 4T, TasavSonuUszavsamuedisii “M2”

= il 3 wwwnAnedsvesdyanusundunn r uwuida e r > 1 uazldmnusnvesdeyatiesnin 47, lunismen
FulszAnivesaunisii (1) - 8) Wudelunisiiiinisananududeuses M1 uaz M2 wldsuiudsansen
UszavBnmuedisiin “m3”

6. NMsitAsEiAuTULau

M7 1 wanamsiFouiisudnnueududeueudasTugaiiuandunmil 1 lugluuuvesiadiuiiunsguuaznns
van uile P Aearuevesdoya r, Q = 2° dlo v Aeuwtheninusivemisifin (tarcet), 5 Aoarudnvesnisnensia
(decoding depth), N, ﬂammusaumsaamwamﬂu LDPC, R fednsimadnga, K Aewisnsimesdmsu LDPC, T,
fetnanansedy, T, Aetiananiiusesy, Tfﬂammanmwmaa TA, r Aewisfilesdmsunisananuduteusos
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M1, x Aernsnfmasdmsunisananududauaes M2, C = 0 Wia N = 1 way C = 1 1o N >1 lne9l N Aeduluseuly

AMIIGINBUBN

S o v o a : a '
A9 1: uusnlunsse 1 U EU@QLLQHSIEJ@JH

WA NAUNS
Module
n15U2N N3N
SOVA 70 + (8 + 96+9)/2+1 60 + 1
Data exchange 2 0
Soft decision 8 9
LDPC (1+ (K = 1(1 = RNy + 1 (1 - AN,

TA suppression method (MO)

(L-1) + (14T 45T 4T = 11/P + C

1+ {187, + 2T, + 11/P

M1 (L-1) + {14T/r + 5T, + T - 11Y/P + C 1+ {18Ty/r + 2T, + 11}/P
M2 (L-1) + {14xT/100 + 5T, + Te = 11Y/P + C 1+ {18xT4/100 + 2T, + 11}/P
M3 (L-1) + {14xT/(100r) + 5T, + T;= 11}/P + C 1+ {18xT/(100r) + 2T, + 11}/P

A o w L as =
A151990 2: anududeulnesinvesszutlunisannansgnuain TA usayisee 1 O

wedansan wuddiiung
HANTENU TA siunsuan fsniunsgu
MO (283.7+ON 39.74N
M1 (280.88+O)N 359N
M2 (283.19+ON 39.74N
M3 (280.79+ON 35.79N

6.1 NS AATIBRAUTUFOUVDINITAANANTENUIIN TA

MIAATIIANUTUTOUTBINNTAANANTENUDN TA ziusaniunsianizdaneiiunisannansenuan TA Tuus
arsau M3197l 2 wansmududeulnesauvesszuulunisanuansznuain TA ﬁﬁﬁ%uLwia'v%%'mﬁumﬁﬁwmmmﬁwm 1
T lofvualyt L = 51; T, = 1000 9, 7, = 30 On, T; =1030 U, P = 4096 Un uay wwsmmaﬁmmuaﬂmwmwau
Tu M1, M2 uag M3 fio r = 8 way x = 80 [11] il 3 wansarududoureanaianieg Tuudas £50UVDINTIUTT WU
M3 mmwmwauuaaqmLmamsaumaunmmuauq

6.2 NMsAAszAududaulaasIneIsEUY

dudutosdgyeyia PR2 mududerulngsiuressruuluuAazsaUTeIMININTHELIUN SIS d MU SARNANSENY
20 TA 1y Tumsadi 2 Wushidunsdemsduandaendng 1 9n e Mo Aewadanisannansenu TA filiidfinng
anAududou, P = 4097 Un, O = 4,6 = 15, N, = 3, R = 8/9, K= 9, T, = 1000 Un, T, = 30 a1, T; =1030 Um, r = 8

way x = 80 WAz 4 (n )meﬁwmuﬁaﬁ%ﬁumﬂmssammaﬁwuﬁm%Lﬁnﬂﬁﬂmiamwaﬂs NUAIN TA WUUANNY TG

SLLIﬂ'ﬁﬁTLl]mL’EJWG]‘WG] 1 0% ‘W‘U'Nfﬂiaﬂﬂ'JWlI‘UU%BU“U’eN’NQiGﬁ'JQVVILLa yunly TA uuamawaama LlI?JL‘Ui'EJ‘ULWEJ‘UﬂU
ﬂ’J’lﬁJ‘UU‘UBuIG]EJi’JiJ“UENWQﬁuUU (399595939911 SOVA Whag2995 LDPC) mmmums’aummauaﬂ 18920 3’EJ‘U u@ﬂﬁ]’lﬂu
ﬂ’lW‘W a4 (%) LLEWNﬂ’J’WlILL[ﬂﬂG]’N‘UENi]’]u’J‘L!G]’JW]L‘NUﬂ’liix‘M’J’Ni%UUMlNNﬂ’ﬁaﬂﬂTm%U‘?lau (M0) ﬂ‘UiBU‘U‘V]ﬁJﬂ’]iaﬂﬂ’J'}ﬁJ

Fudou (M1, M2 uaz M3) Ailflunmsdnaneding 1 @nwmes Qund 1 @nwesiideya 4095 9n) nuiranunsaannisld

Fadndunslindudiuann wasami 4 (v) Suandinsvininaianisananududou M3 Tdfdniiunsidesgn
FedA%NAe M1 Uay M2 mud1dy
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Number of operation per bit

oL L L L L L L L L
2 4 6 8 10 12 14 16 18 20

Number of iterations

as

ﬂqW'ﬂ 3: Wi ULBUTIUIUAALTIUNSUBINITAANANTENUINN TA UAazIS

x 10°

T T T T T T T T T

—&— M0 - M1
—6— MO0 - M2
—+— MO0 - M3

5
T

Number of operation per bit

Number of operation per sector

0 L ‘ L L L L L L .

2 4 6 8 1 12 14 16 18 20 2 4 6 8 0 12 14 16 18 2
Number of iterations Number of iterations

() )

& o "  ae _— , . o o a .
AN 4: (n) WisuisuaNdutoulng TINYRITTULTDILAAZTS kay (1) WIBUITigUNaR 19U uIuAIA L duNTI8WINg
wuuilianaududeuunuuiiinsanaududoudsaieg

7. NANIINARDA
Tunsdrassszuvazinnsandesdyyiaunistiuiin PR2 Tnefiddudeyaduns (xd $1usu 3640 On gridnsiia LDPC
WU (3, 27) Sedasaiaintu 8/9 (9] ivteenvensasidisiaagsiliddudeya (o) Fuauindu 4095 n Tagil
WNEnTI9ARUNSH (parity check matrix) Tuustazuuadaasiisiuiuay 1 og 3 @ uarluusazuniaziistuuan 1
g 27 i Tnefin1snensia LDPC ﬁ]zﬁ%ﬁumiuuﬁuﬁwwaq message-passing algorithm szfimsaugnnely 3 seu
uanmnﬁﬂwrﬁmumiﬁwﬁqL%nma%ﬁsﬁamat,‘viﬁu 4095 U uariinansznuan TA et dwmisdedl 10007 ves
e Gnine Tnedyaa TA axdidnuaedo = 2, T, = 60 wilwdund, uay T, = 05 llasiunit Gevililddunuumuda
Favuavesdynn TA Whiu T,= 10307 Fsfiotnfunsdiidosdn (worst case) Taglunsdiidmnnlifinsanunanseny
91 TA agsliAndegaifanarasaunnluniadnnes lunisdunuddandeianainvesdnazeguuiugiuves
Jaya 10000 FnnesuaridoRanarniintustietios 1000 On F1aziend1 “BER given TA” dnsuvesdayayias PR2 Tu
nszUIUMIAsIaM TA 9214 L = 51 wag m = 2.8 [2]

A 5 axdomusransnmaesssuuiiliinansynuain TA 91 “No TA”, Uszananmwesszuudildladnisan
NANTENUAIN TA a2i38nd “With TA” UseAvBnmuesszuuiiinissansevuann TA wuuiluidiausly [7] aziSeni
“Conventional” waUszansnmussszuuiildlainisanmududouazionit “Mo” Tngasfiansanszuu MO, M1, M2
uaz M3 fimududeuniniu (Sruauiddiunisguuaznisuansui) dufeil Mo fifwauseulumsauswinfu 10
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50U, M= 11 50U, M2 = 10 58U Wag M3 = 1158U NUIUTEESN1MI0INISAANANTENUIIN TA 98958UU M1, M2, uag
M3 Tusyansamdilndidesiu MO wagliuszanSamininuuu Conventional

AT 6 wansUszansnmluguuuresueundyngegaved TA fu BER o E/N, fivile BER wesszuuiiliifinansynu
970 TA fien BER = 10 il E/N, = 6.62 dB WUIINMSaANanIznuan TA wuu M1, M2, M3 liussavsnmillndifies
fu Mo warlsidszansamitiniauuy Conventional

BER given TA

----x---- Conventional (1 iteration)
—— Conentional (10 iterations)
—FH— MO (10 iterations)
4| —— M1 (11 iterations)
—— M2 (10iterations)
---5#--- M3 (11 iterations)

54 56 58 6 62 64 66 68 7 72 74
E,/N, (dB)

= oo - oy . .
AN 5: UszAnsnmuesmaiinnsanainududaunuuniieg Tuguuuuves BER fu /N,

With TA

----x---- Conventional (1 iteration)
—— Conventional (10 iterations)
—F&— MO (10 iterations)
o —%—M1(11 iterations)

—— M2(10 iterations)

---57--- M3(11 iterations)

i

BER given TA

. . . .
1 1.2 1.4 1.6 1.8 2 22 24 26 28 3
Peak factor ()

s s a a o v am o = o
AN 6: UszansnnuaanAlANITanAIINEUYaUITN19Y IUEULLUU%EN BER NULBUNAIAGIFAVDIF YU TA

8. dgu

waliansTmiusswinmsaananszvuan TA fudmelawsunuumesluililfanaududoutu nudmunusie
HANSENUIIN TA &4 A1 SNR 61 uradudeulnesiuvesszuudege Iuililimnedmiunsiluldlunudszgndi
Foanmsaruiigeegsruumstufinveseniafadiagi fduunaruiiddinaueBnmsanaududouresnisngaam
uazudly TA Inefiansanandiudadindunisuinuazmsga Femuinas M3 fanududeutieniign seaunde M1
uag M2 snddfy uenani3s M3 fandiaussausilndidssiunisanmansenuann TA uuuild (leldaidunis
wind) wazliuseavsamilndidssiuuuuitlildfinsananududou
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AMAKUIN N.
nsAUINATUSZINMLUUYBNAE M UYasyey s PR2

fnsandesdyaas PR2 Tunwil 1 Weddudndeyadun a, e -1, 13 Taedoyadn -1 war 1 fauhezduly
maiawiiu Sude Pria, = -1] = Pria, = 1] = 0.5 Tngadiuteya {ad gnnsesiievesdnynyias PR2 fifnaneuauee
Yosdyannfie HD) = Y\ hD' =1+20+D% e D fadudunsmirnamiie shlilddwudoyaesing ()
Faflenddululgiamade m, e (-4, -2, 0, 2, 4}

a1 19930183 Smelawdunuumesluazasiainansuuugens (LLR: log-likelinood ratio) {4} #ildluniswaniuaeu
FENINNIAINTIINT SOVA Uay LDPC drfiansanszuuliifiviieniiuda (memoryless) 1sasalawesuuuvondazldan
LLR {43 luArUssanamuugendan 7 = Ell4] Ssaunsmsdmiuvassmanuugensd 7 azaeandosiu 7 =

>mprin = m;| A 1 dlo m, e (-4, -2, 0, 2, 4} anwsadeulugle

ﬁ( = (APl =-4 | AN+ (2Pl = -2 | (A + @Prlre =2 | (4 11 + @Prlre = 4 | (A 1] (n-1)
) Prl a, =1|{/1k} 2
TaefiALLRawsamlaan A =log wazansadouluallamdu Pr[ak =1| {/lk}}:w,uaz
e +e

Pr[ak :-1|{lk}}
Y
rla =143 )=z
k 2 —A/2
e}‘k/ +e Ak/
'3 ' o G 1 A a | 9 a
NEuNTS (n-1) W1Fmavestosdayaial r, = -4 Anedlodunavestosdyaiafe (o, au, gt = (-1, -1, -1}
anansanszaneladuy

~A/2 o 2 o h?

e
Pr[rk :_A‘Mk]}:ﬁ[ak :_1|M/<}]H[Ok-1 :_1|{Ak}:| .Pr[ok_z =_1|{Ak}j| - M2 o2 )| 2 gl || 2 | 5al? (n-2)

- 3 | 9 21 A a | o a a My g
Walodnmvevesdyan r, = 4 Nneledunnvesiosdyaufie {a, ac_i, ac_ ot = {1, 1, 1} awsasdeulndladu
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A2 2 A2
Pr[rk =4 {A’k }:| = Pr[ak =1 {ik}}.Pr[ak{ =1 M'k}:| ‘Pr|:C]k’2 =1 {ﬂ,k }:| = eﬂk/Z +e*;y</2 eﬂk,l/Z +e*ﬂ¢<,1/2 e}k,z/Z - o (n-3)

wdwnveesdyan 1 = -2 NreileBunnveedy e {a, aw, at = -1, -1, 1} w3e {1, -1, -1} @wnse
Weulnadlondu

Prl 7 = -2|{,1k}}=(Pr[ak =114 Pl g, =133 ]P]a, :1\{Ak}J)+(Pr[ak =1123]Pr[ g, =114} Pr] a, =-1| {zk}})

—A/2 Ky 1/2 /2 A/2 ~An/2 ~Ayo/2
_ e e e N e e € (n-a)
A2y o2 | Al A2 || a2 a2 || a2 o2 || Aal? a2 || ual? gkl

ammmummmwmawaq W r, = 2 siidunnvestosdyy e {a, ac o, a ot = -1, 1, 1} e {1, 1, -1}
annsadeulvadladuy

Prlr =-21123]= (Pr[ak =113 3] P o, =114} |Pr]a, :1|{lk}})+(Pr[ak =133 [P o, =141 Pr[a,, =-1\{,1k}})

~A/2 Xea/? Aal2 A/2 Aal2 Ky 2!2
_ e e e 4 e e e (n-5)
A2 oA | a2 o hl? || 2 | o2 || M2 o A2 || g oAl || g2 ol

dlosmueld a = W/2, b = A1 /2 UAY C = A /2 WNUASHMIENNTT (N-2) — (N-5) WaTWNUENNTT (A-2) — (n-5) asluaunns
(n-1) yilarlendu

B e |

( a)(e +e )(ec+e_c)

{99970 cosh(x) = (€ + €”/2 uaz sinh(x) = (€' — " V2, d@uns (n-6) annsaangulaiu

=T

(—2@’“@’!7@{ )+ (2@oebec )+( e 9ebe’ )+( -e%ebe* )+ (e aebet )+(eoebe )

4cosh(a)cosh(b)cosh(c)

r =
k

_ptatbic) | polatbc) _ Hatbc) _ Latbic) | latbic) | latbc)
dcosh(a)cosh(b)cosh(c)

_ {25inh(a +b+c)+sinh(a+b-c)+sinh(-a+b+c¢) } ("-7)

2cosh(a)cosh(b)cosh(c)

WIUAY @ = /2, b = 4y/2 Wae ¢ = 4 /2 adluaunis (n-7) asvilildsuuuvaunismlivesnisyssanamiiuugens
vasdnudeya {r} dmsudesdyam PR2 Fewsaleulnylaidu

Zsinh((l +A +A )/2J+sinh[(i +1 -4 j/2j+sinh((—l +A +A )/2]
k k1 k-2 kK k1 k-2 k k1 k-2

s (n-8)
: 2cosh(ﬂ.k/2)cosh(lk71/2)cosh(ﬂk72/2)
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A1891MALIATANSULINNTFUANIMAINENVULUUEDIAIND

Dual-Band Three layers of Triangle Microstrip Patch Antenna

a v a 1 aa a 2
UsznAn Aufoasn1s lend ASATITRn1as
1Y a 3 1Y 4
ANTINE NG LLae YBU Junsh

-4 a aa a A ¢ a o -
Y eivinaluladsminssudinnseiing menaemaluladgnamnsu
unineaginalulagwszaeuina e uATIviile
1
Email : pstkekmutnb.ac.th

unfAnga

ansuil Idinseenuvunasasiaisemalulasansuunmssammdeumuiulilsouyvassnudeu 24
GHz Uay 5.1 GHz asUukAITTuEnSondamsvarumdnlulasianaia FRA idaneiladidngin (€) 4.4 A2
munvestuladidnnin (h) 1.6 Jadms T1a09mITINIUTeITI8OINIAAETUTUNTNONUYYT I8N IMEIUATINE
lulasian (IE3D) 91NHANISNAGEUA M AT NTUNYTIT I8N AT N TN TN UYFOIAIINGIATIE U 2.4 GHz Uas
5.1 GHz fnmaugadedosainnsdoundumiy -15.64 dB uaz -28.95 dB inaisin159e7e 0.41 dBi Uas 3.33 dBi
1819y Fawaumawdeglugunslsamesssyudeaslsaee GSM 1800, GSM 1900, IMT-2000 uasszuyia3ove
13778 (Wireless LAN) Yaaoanviuiagemiaiias niuivuings 42.6 fadwnsuasnine 31 dadues

AdAsy: awona Tulasansy auwsuaudy aeaannud
Abstract

This Research presents the designation and implementation of Dual-Band Three layers of Triangle
Microstrip Patch Antenna at frequencies 2.4 GHz and 5.1 GHz. The antennas have been designed on
inexpensive FR4 dielectric substrate with relative dielectric constant (&) of 4.4, a thickness (h) of 1.6 mm,
simulated by IE3D program. The result shows the proposed antennas can be achieved dual-band operations.
The 10-dB return loss at lower frequency band is -15.64 dB and at the upper frequency band is -28.95 dB. The
antenna gain at lower and higher frequency band are 0.41 dBi and 3.33 dBi respectively. This antenna can be
employed for several application bands such as GSM1800, GSM1900, IMT-2000 and wireless LAN network of
both 2.4 GHz and 5.1 GHz. The antenna have the overall dimensions to be 42.6 mm length by 31 mm width.

Keyword: Antenna, Microstrip, Three layers of triangle, Dual-band frequency.
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1. uni

Tudagtunaluladnsdoasldfiunumuazanudfgsonisisadinusesriureansdifuegramn delding
Wanagheraiasuazunivarsauililan a Jagiudy Sanufnwieaiulddn Suilfmsdeasuionsinsie
eulssfiudy ansavhildhenirisnaluein awomeadaiugunsaildumetametrsunsuarsludiagiu wuld
mﬂﬁqﬁagiauﬁaLiwﬁauﬁawmmﬂLﬂuﬁauﬂixnaumé’ﬂﬁz&éu wu Insdnsiindeuivasnissudyyialaenseain
i slnvesmeoimatiueasuinudnuaslassadiefio amomaduain asemdlulasaniy aieeiniauan
ddu aneermAuuvazsiou warduaBnannine (1] usameoimailasuaudeuuarldtussnainhevnunnludequie
awanelilasanid esndouadn thudniun sinvesmsenidlilasaniuivarsuulidnnsduunndsudndss
anmdsn2] 2nan(3] wazads Lwigﬂi'wﬁﬁauﬁwma%"wLLazaamLU‘uﬁa wuUAmAsY awas wazuuuIenan(a]

awomadsdnidudinysyneviiddnlussuvdearsuuulfanas] msddonasiaulasaavesaisennialid
msldnuiinnudinilel sathliinsanvuavesageinia nsvene Bandwidth 1ial Return Loss 183ang01neilaz
msifiainasivesanseIneAL7] “Lumil,ﬁanﬁmumaamEJmmmLm'azﬁuﬁmﬁuﬁuagﬁ’ué’nwmzmﬂ%mu&hummﬁ%a&
Fyana waziimnsweamsunsnszagadulilin szagenna uiazvinasinuautAniunndeiu lunsidenli3sde
Gonlimnzaniunisliau uarasenelulasaniudainisunsnszaenaulnihuuunniiens

2. Banilun1sie

2.1 N1598NUWUVEEAINIA

mAfemeemanuulilasanuunmdgaminienauduiuuassanuiiingUsrasdiiensoonuuy a¥1e uaz
vngeunnantfivesaise1na InanisesnwuuaeaIn1AzlinIsiiaeinsvinauielusunsy IE3D Bnsfe

1. AnwuazosnuuuaeeMAlitaAduiLnudvesaeidy ity 50 Q

2. vdsnldemnmseenuuuivngaufignainmssiaeamshauuds Mndurhmsaduaseinatulag
wsiusasiuriandonddmiuaunmadulalasiwedn FrRE Alidasiladidnnsn (€) 4.4 Arumuvesiuladidnasn
(h) 1.6 mm. AnuvvBsiuFRivewas (t) Wiy 0.018 mm. uagiidnsgadounuau (tan 8) whiu 0.02

3. §nAn Retune Loss, Gain asa@ngaInIAanneses Network Analyzer wdnd3auifiounadildainnisiniunadi
Iannssaesnisvinalagldiusunsy IE3D

2.2 MsdnaveNan1sUsUATWISRNESANe Y YBsdeR A
AAUENIAALTIALA 2.4 GHz fif1 125 mm. wazaud 5.1 GHz Sfn 57.69 mm. i adendiauen
AAuTeIa 2 AudunduiasmunALEYe LN ST AuYRIa BeNATIaZ 9L TerANE Y BRI
nsyanenduiteneenuuUIziauennaulstanamisludvesaueaay (A /4) luniseenuuuadisangennadly
sUkuunsquuwInvesasuluguuuufigeg udmaaesUivruinveaunmdiug fazauin antudendiidiignlag

915041910 Return Loss, Bandwidth Laztiapaaigesnis
é’mmwaamammﬂvtmiﬂsam%LLWM%gUmum?iamam%uuwammmﬁﬁa%m%uﬁmmmaaawﬁwﬁmmmﬂ"iwa

9°0
~ 4

Wo=3 mm TFnainnsdnalagldlusunsy LineGuage o mundiauiinansliii 3.6 GHz uazdufiunudves
Mg MAWiu 50 Q

awdt 1 unsvaunaves L1 fvngan amil 2 uanwwan1sind Return loss vesangermaiiornsyiu
Amsfimed L1 wuindediudwnsifines L1 anufislsuuwiazanas Tudniimnzaufunisesnuuuunniigade
L1=35mm #i5i Return loss Usganas -41 dB

awdl 3 isuwdgUanmndsaniedy il 4 wae 5 Bunasnnisdeesdaandidiuindetunng
sUamdsuslisutuumdidy devhmsusunsiines Wi wae L2 nuivasiidimsfinesusuidiutuagyili
awiislouuusianas uwivziinasior Return Loss Agegafe -45 dB §3daidend1 W1 = 14.625 mm uag L2 = 9 mm
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ANSWAIUITEUUNISAATISHLALATIAIANIS LIWAI9IUV I LU aR1MUNe
The Development Power Monitoring System and Analysis Using Energy of

Distribution Transformer
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Abstract

This paper was developed to analyze and measuring the energy consumption of distribution
transformers. The measure and monitor energy consumption behavior of consumers in buildings, then
compare the size of distribution transformer installed on buildings. In addition to the data from measurement
of electrical energy used in the planning of electric power in the future and allowing agencies to save energy,
also reduces costs for installation of new distribution transformers in the future.

This paper, measurement of actual energy consumption of the building and data recoding by the
database. The data measuring by LabVIEW Programming can be analyzed using energy efficiency, energy
consumption of distribution transformers installed. It also can measure the electrical energy through the

internet system and monitoring energy usage remote measurement.

Keyword: Distribution Transformer, LabVIEW
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mydafasliiiielusunss LabVIEW Tnenisemudeyadayaimusaiu uagnsezualninain DAQ6024E n13A1IN 230 1600 086 36800 31648 184.00 | 230 160110 086 36945 317.09 18526
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3. nsnAdauNIUIUsEANSANYsTe LL‘Uﬁﬁﬁﬁﬂﬂ’]ﬂuaﬂﬂ’]ﬂtﬁﬂ\maﬁhuLﬂ%a“lj']?.lauLﬂa%Lﬁﬂ

3.1 n1snagauUszansnnvawmdauwdasdnning
nsnageunMUszaninmusieulasimmirglasfniyntandanulnihiandseuliihiindoudassmng
delsiiuenans iudeyaasgrudeya dayanisuansuasiag suduime eausansisasuaniuzvesnislindaanu
HuAseU1edumesiin
mnageuniauaimsimnssy wazmalulad fRdnvwin 1000kVA U3H 1enss 1unda
Type: Oil-immersed transformer Hermetically Sealed Type
Voltage: 3Ph. 50Hz 22KV - 400/230 V , Off-circuit tap changer +/- 2 X 2.5% on HV side, Vector

connection Dyn11

Rating No-Load Load Loss %Z Length Width Height Total Weight
(KVA)  Loss(w) 75°C(w) 75°C  (mm) (mm) (mm) (Kg)
1000 1600 13500 6 1940 1190 1730 2930

Y

A15199 2 AdandowUasuunn 1000kVA USEW Lansg 911n
NN 7 wEnesEuuNsInkasIesiziuseans nmnstindsuliihvemdanlasdvuig sruuvinnisia
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DAQ 6024E Current and

Voltage
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wes Mndeyadandnanansathunniaseinsiendsnuvemdeudadmield lagn1smaiuszansamlagAuin
NTATIEWNAI WD NAENSIUBUNA drundasuerdnnfefidinuliiieidieainudowtaP=Vicosd)
R BUNAReNAIWe W NATIMAUAIANgY s vemanUas(Loss) Lagdugndevesmiisuyatusznausigaes
dufe magaudsarnumumn (Core Loss) agasiigedndsanisanugudn drunisgapdsainunain (Copper Loss) 1
Wasuwawunanszudlifiihisisesnvemioutas
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4. a5y

MITeNsiALNIEIUNTIATE uaenTaiansldndinuremiioudasiming §Idvarnsneeniuuszsuunis
asrvianisldndsuremlowvasdmield lnsnmsesnuuuyaianszualnillagld Fluke 1430 Flex Wwwugesin
nszualnlih 3 wia uazynnuswiuliihlagldviowuasussdulvili(Voltage Transformer) dmsuannaunseiu uazdl
msuTuussdyaandudyaannnsgiu ddagraludneiudeya DAQ6024E Tneldlusunsu LabVIEW s1urdeya
Yosdgyn sy waznszualiil dusunisiuiumusaiulad nszualvda innesufinimes(Power Factor)
maalwia3s(Active Power) mdsluiihusing(Apparent Power) uazmdslninsiiundu(Reactive Power) laglusunsy
LabVIEW taglunsuanswanisiaegluguuuunsuansaifunsmiindiiauaise uagazain wenantugifedsi
Fogaannisianislindsnuniowvaaivasgiudeya Microsoft Access tnafmuanisiiudoyanne 15u1ft vl
annsathieyannguteyaiifvaniinsgilszansammslindsnuvemifoudasdming s

MmMsieTeilsraviammslindinuremiioutas e fifadaiendanulnilitueinisiangsy uay
wielulad usgifuinslindunuvesenasuszana 10% vieussuna 100kvA iWeSeuifioufurunnvesmiiondasi
finda(1000kvA) agifiuimslindsnulnihadmesemsdunnifefivu fundendasiifngs venaniunisiiaseiinig

“75 VanlsaSeuansiniinasguvninendeiiienisiauviesdiusgnedsduuaznsnssuniougussanauondeu” 209



The 4™ NPRU National Academic Conference 2012‘ Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

Tndsnunaon 24 Flus annsmsuanmslindsnuasiiuitoasinsldndsnulniadsyana 8 $9lus wie
Hanadinsdsunsaeu uaziieIsuiisunslinduuszuinetudung —fuand azdinnslindalninededindd
draaanfuans-oniing  avdiuiniddiiwemiowvassminefinadesendsnuliildfuerasimnssuuas
wlulagdsennsadnelvanladdn 90% lnsannsadnelvanivewanldlaglintouvasmineiinas

MIBBAKULTTUUNIATINIANstdndsnundeudassmieriuasetiedunesilalnefidueenuuuszuums
s ¥andseniliiiriuddleagliiusunsy Joomla asedenlasiulsunsy LabVIEW Tnefinaslusunsy Joomla #
wesesven I de Inedeulesnisuanimaiuszuunsiaintandsnulnfivdouvassmuisvesenans anns
NagavaNIanTIANsldndsnundouasmineriussuuasevdumesiilnle

Pnaideiansniluvssgnddmivssuunsiandanuliidfivuislvgtu wu msfansldndanlain
dromuanelusminedossquestsy wlfannsonsaate weriasgimslindsnulainlédtuivila vonanduds
annsathdeyasnnsiandamlniiasduliesgiuinsdanisnisidndsanulni ssuuusendandeaulnd ssuu
msnadandanusseylnadudu

5. 1@NE381984

[1] tenanspileviiowlas USE tonsy 911n

[2] Operator Reference Guide 5500A Multi-Product Calibrator

[4] William M. Flanagan “HANDBOOK OF TRANSFORMER DESIGN AND APPLICATIONS”  McGraw-Hill Companies 2 ed.

[5] H.C. Lin “On Line Web-based Maximum Wind Power Monitoring and Control System”, 2006 IEEE International Conference on
System, Man and Cybernetics , October 8-11 , 2006 , Taipei , Taiwan.

[6] M.Xiren , L. Subin and Z.Liping. “Electromagnetic Apparatus Testing System Based-on Network” The Eighth International
Conference on Electronic Measurement and Instruments. ICEMI 2007.

[7] C.P. Young, W.L. Juang and J. Devaney “Real Time Intranet-Controlled Visual Instrument Multiple-Circuit Power Monitoring”
IEEE TRANSACTIONS ON INSTRUMENT AND MEASURENENT, VOL.49, NO. 3, JUNE 2000.

[8] C.P. Young, W.L. Juang and J. Devaney “Universal Serial Bus Enhances Visual Instrument-Based Distributed Power Monitoring”
IEEE TRANSACTIONS ON INSTRUMENTATION AND MEASURMENT, VOL. 50, NO.6, DECEMBER 2001.

[9]1 Minghao Yang, Yajun Shi, and Jing Zhag “Efficent Operation regions of Power Distribution Transformers” IEEE TRANSACTIONS
ON POWER DELIVERY, VOL.19, NO. 4 OCTOBER 2004.

[10] C.P. Yong , W.L. Juang and M.J. Devaney “ Real-time Intranet Controlled Visual Instrument Multiple-circuit Power Monitoring”
Instrumentation and Measurement, IEEE Transactions on Issue: 3, pp: 57 9 - 584, Jun 2000

[11] Abdul-Rahman Al-Ali, Abdul Khaliq & Muhammad Arshad “GSM-Based Distribution Transformer Monitoring System” IEEE
MELECON 2004, May 12-15,2004, Dubrovnik, Croatia.

210 “75 Uannlsaseuanstninasguvninerdeiiionsiauvisdiusgedsduwaznisnssuniougussinauonden”

The 4™ NPRU National Academic Conference 2012 ‘ Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

nsAnwnazUssuisuAuaNURvae cantenna
ﬁUﬁ’]EJEﬂﬂqﬂlulﬂiﬁﬁ%ULLUU’gLWgﬂﬁJ
Study and Comparison of Qualification Characteristic of Cantenna
and Rectangular Microstrip Antenna

a9gNs UIIMS', viavie Auana’, lanmssa gassaeadng’

Yngulusunsuivrimnssusazinalulad
AalsIneImansuassnalulad un1Iveays1viunsUsy

t b_bk@hotmail.com', harutai@npru.ac.th’, sopapun@gmail.com’

unAnga
AT nauenITeankuy M3aTI ey siIeuigunaandivesargenta 2 vin laun argemiauuy
cantenna uazaigomalulasansusvvainaes Ingeanuuuliaeeimemiaassininmualtsm 2.4 GHz wieldlunis
Foarsdoyauvuliary  §1a89n7159197uAelUTUNTH CST Microwave Studio 2009 uazinminisgaudeidesainnis
FounduiilavingunsaliinTigsiaTevs wanIsnaaeunUIIa18917IAUVY cantenna IAINIsgaideilesainnIs

dounauyiy -19.508 dB uazargeImalulasanIUuvvaIvagy danisgydeidesainnisdounauiny -21.595 dB
Faannsathuldaulivsaeviin

AdARY: 7897901V cantenna , #1881 ALUlATARTULUUFIVAE, gUNTAIAT AT BY Y

Abstract

This paper presents to developed for the design implementation and comparison between cantenna
antenna and rectangular microstrip antenna. Both antenna can be use for wireless communication. The
developed antenna has been similated by CST program and return loss has been measured by network
analyzer. The result showed cantenna antenna has return loss to -19.508 dB and rectangular microstrip
antenna has return loss to -21.595 dB. In addlition, both antenna can be used in wireless communication
systems .

Keyword: cantenna antenna , Microstrip antenna,Network Analyzer

1. unin

awemeluszuufeaslimelutiagiuiifimsifouasianetwaiies ileiiuusyavsamlunisdoas awernia
wuulalasariugminnldfuegrsunsvany esanillassadnsfimanzaudensesnuuuiaznsadna uazanansasiam
lwsasrallalesionld udenvsnulsildsdaddassaieiifioundn uidilidinsaieiie muideiddssie
\isunuanTRTsE89IMALUY cantenna MTsMsadsitligeen fu awenalulasanivnuvdivasn Tuguaud
Tnudeafude 2.4 GHz nuhansemdlilasassuuuudmdsn fansgydeidosannisdoundusintu -21.595 dB
fafind1 awernALUY cantenna fidmsgaydeiilesanmsdounduwiniu -19.508 dB
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2. nuuazusegslavasdym
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Tasan3uuuudmae famsgaydeidomnnmsounduiniy -21.595 dB dfinin meenmAUY cantenna HA1ns
gdeiilosninmisdounduiniu -19.508 dB usENEBINIALUY cantenna laswEsnsfiiesoniseenuUULAY a3

3. nquiiitieadas
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4. 51923 UANITNAUN

Tum338eil shniseenuuumeennie 2 vin Aeasenidlulasansuuuudmden fgafln (feed) fuszuiuns
(ground plane) Humeauns unndiduguanauiifaiivindu 8 fadwns Jagilfiduuiuvasiuivuuniindes via FR-
WATDBNLUVAIEEINARUU cantenna dufuangeiniavietaduisnauvaiedasiuies  Tnsvnisdunadisad
nszUesuunn 50 faawns tiemanuenvensedes | sundsiiminsauduiuiiuile (Feed) 9ndunsyies uay
ATINEURI TR (Feed)

4.1 m3eenuuululasaniy
agemelulasansuuuudmasy dunsauulululngienay wansdsning 4 @1891n1AgNasaULLHLIITALN
FR-4 SAgaudelndiannin (g ) winfiu 4.6 A1 Loss Tangent (§) wirfiu 0.025 anmgavesgiusestadiannin (4)

Wiy 1.6 Tadluns uagANUMUITRmBILALYINAU(7,) 0.016 Hadluns Fegneanelulasansuluudmvasuiianuning

50 fiadwns AWE3 90 Tadluns uazas 1.6 Tadluns dyafla (feed) AUszuIUNs1IA (ground plane) tumesuns
wnndidugunnaufisafivintu 8 fafums , aedyaiafinnundie (W) Wiy 4.8 fafuns uarszuiunsnaiaimg
1319 34 Tadiuns

4.2 NMFPINLUVAIBOINIARUY cantenna

awoInALULcantenna lumgemaviethaduanasdatsiladuied isunsanszuenadenszles wanslily
Al 5 Tngmeenmagnasissheusiuegiiesiiduinugudnarsvunaiiiy 150 fadwns Arwensgdesviiiy 115
fiadwns wazaailn (Feed) Wuneswasgaviniu 31.25 faduns sgwiaindunszdeasiiu 35.81 fadwns
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5. HAN1INAADY

5.1 NaN1INAaRN cantenna

NaAN1591884N159191UYD9E881INNA cantenna Aaelusunsu CST Inefuualivunnuesaiso1niAluy cantenna i
Lé’uﬁhu@uénaw 150 fadluns uaziUdsunlasinue (L) ﬁﬁummm‘] HANISVIARBILANIFINNT 6 waz15199 1
ANEIRU

—— /105 mm.
2. ----/107.44 mm.
~~~~~~ /110 mm.
o /115 mm.

Return loss (dB)

T T
0.0 06 12 18 24 30

AW 6: wamsnnaesAsurmNENINTElBdurugUdnaNs 150 Tadiuns
fL - fy AuisTonuud f BW
g1l st
(GHz) (1" GHz / dB) (GHz) (% , GHz)
L =105 mm. 2.370 - 2.613 2.113 /-9.939651 2.4915 9.753
L = 107.44 mm. 2.187 - 2.616 2.442 /-12.65201 2.4015 17.864
L =110 mm. 2.142 - 2.598 2421/ -13.36732 2.370 19.241
L =115 mm. 2.097 - 2571 2.409 / -13.8431 2.334 20.308
L = 120 mm. 2.061 - 2.553 2.358 /-14.21926 2.307 21.326

] oA o o . P v o o v « a a
M99 1 Naﬂ’]iL‘UiEJULVIEJ'Uﬂ’]ii]']aadﬂ’]iﬂ’]\ﬂuﬂ’lﬂﬂ'm’sjﬁyt,ﬂilLu@ﬂﬂﬁﬂﬂ’\i&]@uﬂﬁ"u‘u@ﬂ mﬂmmﬂmmmLaumuquanmd 150488163

nuansiaedlumsned 1 uandifiuinsifinanuenveanssdesd L windy 115 mm. fanwdislowuud
IndifBe 2.4 GHz wnflgn  SAmsgaydeifiesanniséioundu (return loss) Wiy -13.8431 dB 1Al 7 uanswa
Ms$1aoagUUUMSLINAILYY cantenna AilsnTUsuAsH CST finnd 2.4 GHz Fafisuuuuidulnans (Polar) Tne
fansmsusindsnuazluuuufiamaden

Tumswaaouldgunsaiitasizsiia3eris (network analyzer) 3u Agilent PNA series N5230C defigruinil
ASOUAGUAINARILA 1 GHz - 15 GHz msfinssasemedniugunsaiiinsesiadotns (network analyzer) laonasld
aelwsuseitafuis SMA vessaesils namstadinisgaydeidiesainnisdeunduresaseiniauuy cantenna 910
gunsaliinsziia3etne (Network Analyzen) Gefiaufléan 2401 GHz fidgadedesanmsdoundumiiiy -
19.508 dB wamsssn i 8
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Farfield 'farficld [f=2.4] [1]' Directivity_Abs{Theta)
0

Phi=270

Frequency =24

Main lobe magnitude = 9.2 dBi
Main lobe direction = 23.0 deg.
Angular width (3 dB) = 45.5 deg.
Side lobe level =-10.0 dB

WA 7: guuumswindsnuuuulvans (Polar) ves cantenna

Measurement

Return loss (dB)

T T T T
0.0 05 10 15 20 25 30

Frequency (GHZ)

= v a A Y o PN P
AINN 8 : wami'mmmiqzymaLummﬂmiaaunawm cantenna ﬂ?ﬂ@ﬂﬂim?Lﬂi’]%MLﬂi@%’]&l

ﬁ [

T T T T U
0.0 06 12 18 24 30

Frequency (GHz)

Return lpss (dB)

a o o v
AN 9 1 wan1saesmsvinumelusunsy CST
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Measurement
0+
*1 \\\
o
o
s
o BEE
7]
K]
Fol-20 -
S
=1
]
x B
30
T T T T T
10 15 20 25 30

Frequency (GHz)

A9 10 : mamsiadnsgapdeiilesannnisdounduavenmililasaniuuuudvdion ngunsaliinsiziiadete

Farfield 'farfield (f=2.4) [1]' Directivity_Abs(Theta)

Phi=270

Frequency =24

Main lobe magnitude = 6.3 dBi
Main lobe direction = 2.0 deg.
Angular width (3 dB] =102.4 deg.
Side lobe level = -9.8 dB

2N 11: dnuumsurngssnunuulnans (Polar) wedlulasanduuuuinben

4.2 nansvneaeslulasansuwuudvaey

= A

nan1snaaeulagldlusunsy CST wudnagldagoinananunsadu - dedyqyio Faaud 24 GHz dengades

9°0

¢ oA

ilosanmsdeunduniniu -33.97736 dB wazanmsianaaeusegUnsailaszsiiievieiinuldanu 2.401 GHz 4
Agaydeidesannisdounduiniu -21.595 dB Haainnssassmsyhautaz Ianaaeufegunsaliinsiziadete
uanslilunmdl 9 wazamd 10 muddy namd 11 wansranisdaesgUkuUMsWHNE I uYesaseInAlalasa
A3UuUUAmo AlFanlusunsy CST finnud 2.4 GHz Fefisuuuudulnas (Polar) Tnefianisnsunndanuazidu
wuuiiAmaien

5. dsUnannasy
5.1 agUnamsnaassitlinnmssiasimsyinuresaeemaselusuasy CST STUDIO 2009
iesnlunsesnuuvanseiniadslifiaunislunisesnuuuiiannsadimal dldvunuas susefivnsausioris
muddidems SseshmsfinanAdeifinideferiunsaiaseinelutiseiud2a GHz weduuuimily
PV

A99NKUY INNWITENLAANYILAEHIN1531809M1929ANNDN 2.4 GHz Taeldluswnsy CST STUDIO 2009 wu
A88IANFLUY cantenna UAsATadnsEUad 150 Haduns AuevesnseUed 115 Taduns aunsatdaulugig
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A 2.4 GHz 1#fTign duasemalilasaniuuuudivien senuuuBunulugudmasn Tnsasuduguienay @
summﬁmmxauﬁqmaamammﬂﬁqﬁ WHUFUALASY (Substrate) Hu1m 50 x 90 Dadums , wHus1n (Patch) A5adl
Wnay () Wity 8 fadiuns ,3afln (Feed) TA21un313 Wity 4.8 Tadiuns wazliuiunsnad (Ground plane) vun
8 x 34 Tadns annsaldanlutaanud 2.4 GHz IdATigauiy

5.2 aUnamsnaaesiildiannsveaeuiugunsaiinszieietne

W&191N31809NIIUA DI VLINANBBINAKUY cantenna wavaree1ndlulasansunuvdivasuiimansauiu
muifl 2.4 GHz luneaeuiugunsaiiasziaietns Tasfadauguideidesainniséounduvesaseinia wui
aeemaitasaudfianansaldouls fanud 2.4 GHz Wehnsmanditaldluseudisuiunsmiildainnissiass
nuhewuusIauanastueradunauanuiunesaafildlunisassareerniadiansiiladidna3n(Dielectric) il
ashiae Fedsmaneiildanmsin dlvdmerueanndoutunanssiasarenvasiunauinnauasidenlunis
Tavesgunsaliasziiiaiedne (Network Analyzer)

6. NANsIUUTENA
Nupilasunuatuany Yszdd 2554 unninendessiguasugy

7. nMsillauenaNTE198g

(1] seiius ufdou uazame: “nMsiaunaeainateinmasudurinfideudsmeidygusuiuiuuuuwauauiniie.
ECTI-CARD 2009,May 2009 , Bangkok, Thailand.

2] WAiSs WMDY “a9vsnTasriukaUIUUAaIRuE gl islunetue fiuRisuRuauduuududmiussuudesidane” metvn

=

Fenssulwih Taudininede aantumaluladnsyaemndmssunsvile Yns@nwn 2549

B3] wiude asiene, Ju3es Wewds “nsAnwanuduiussenindinnueiuauuusiniuuusuiiunudvasaeainialulasaniy
wuudmAsuifilassadanuuduazses” nmadvimnssulni aazdmnssueans wninerdoinuaseians
nd .
[4] CA. Balanis, “Antenna theory analysis and design, 2~ ed”. John Wiley & Sons, Inc.:NY,1997,Chaoter 14.
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ANSNAIUISEUUANSIINENTWDINASZ e INE

Development of a remote weather monitoring system

weyie Auana’, Yoz Tadunindiand’

“nqulvsunsuivrimnssuazialulad
AaleIneImansuasinalulad un1IveaysIviunTUsy
harutai@npru.ac.th', piya@npru.ac.th’

unfngs

Sagvumsdimesilaluniswensalanmgdeinauiwialdisnisearainaadensiinlnedimni &
orvililAnnuemIAedauLasamiasnInTumsien aniseidldiunanidnsieinanmeinia lnedingsyaed
ieitummaznInuazaTgnadunsiaanmgdenalinndedu sardnsaeaanimemaiiuiduivssneudae
wesnsaeingampiuasnauduluoma faniussainsaay vsuiandny uazaaunneima Tngaarinziedn
anmemanlnglindtuninuasering s1eunauszvuInsAniindouninuuiieay uazannsaisangtoya
anmenaluIarthyiulasdounails

AEATY: NsHeINTalanmgleIn s, wasuuase g, 8071003293080 MeIN A

Abstract

Nowadays, some weather forecasting parameters are read by an officer using specific equipment. This might
cause some errors and make an officer inconvenient to collect data. This paper proposes a weather monitoring
station, whose objective is to facilitate and make the collected data more accurate. The developed station
consists of temperature and humidity sensors, wind speed and direction sensors, a rainfall sensor, and a
barometer sensor. In addition, the developed station operates using solar cells, reports a result via GSM system,
and can retrieve current or historical collected data.

Keyword: Weather forecasting, solar cell, weather monitoring station

1. uni

Hadowilsiifinansznudensvinunsnssudeanimgionnia Gannaflanmgiennelimngauazyilifnaiy
Gomesofimainunsld duiudaiisstasussmigmilldfdensnensaioniafigniosusiug) Tnswsfmesifldly
msneInsalferanisnsdninanimennia fsmnsfitaeslunisnsivanimermauisiadesinniseiudiainiaissile
aratalasdming ddsidesmasdeniafuuazfumdeyadounduiunauu mreasiufifeiataunssuunaia
anmermeaszezing Inefinuandilunsnenunagamgfiuesanuiuluenia femaasarudian UTnadidu way
anunaoImA fuszuunsdmitadouiinuuieaidy Tasanidnsataanimermemihaulaglindanuanuaseding
annsagdeyaanimenmealunaniagiunasdoundsl uazanunsadsdoninu (twaduea) ierdmunszazianlunisds
Foyaanmgfiemannaninsiaiandauaiesusidels
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add v
2. JURASNH LY NNBIVD

szuulysinasidussuuiilflumssusuasdanisdeya uansnavesnisviinumsasain fu-dedeya wazaruau
msviaruesgunsal TnslawzfugunseifiegvindlnasenluangudmunuuaglifidmiitujoRaonianidug and
aneinanmgiiemaldordeninnsitnuvesssuulnsings Tagvhmsnsaiaaningiienniea Aeudedoyaitinldlud
dumuauiiledsioludamhonuauszeglnanieiniesuinne

2.1 ATNTAUVDITEUY

aondnsiainanmafioniaiivdnnisvinufe Suleyavesaninglennia antufsvdeyaludwegadioaduy e
msdedayaluifivlugiudeyaveaaiouivnslngldinsinnea TCP/IP amami 1

Antenna

Weather sensor }—»{ GPRS module }—4

-~ -
L
. GSM GPRS

Computer server

s y : o -
2N 1: Tassadunsvihnuresaniilngainaningiienie

Tassadnmavhawvesssuunuadu 4 dm fdl
2.1.1 Bunp/iendnavega vhwihiisuamnsdweslugluuusingeg ninauasueusionanwuigesvlindna uaz
wlaslidudeyauwuuadva deudiloyafiivialudFioaduuega aufiuandlunnd 2

Analog signal 1

Analog signal 2

Analog signal Digital data

Digital signal 1

Digital signal 2
Digital signal

s o = .
29 2: vdenlaezunsuudnIn1siuYewegaBuUNR/AD IR

L

|

= 3 o v du v a 13 S > ] =
2.1.2 Fwadunega viwmthnfudeyannduna/odnnuega Neglugluuuvesdoyadidviaiiedstoyaluiiuly
guteya Wnedieadunegaazgnduanlulasreulvsaass ioveleudefuiniedielnsiniinioudl uavdiloya
anmgleneadldifivlugudeyavesaisusdtnesiiulnslanea TCP/P lngldyuuuudds AT command amil 3

wansufenlaeunsumsiinuresiioaduuena
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Antenna

Digital data

GPRS J

= I3 o a a
AINN 3: 'Uﬁ’e]ﬂlﬁ]aﬁLLﬂﬁJﬂWiV\’N’]WﬁJ’ENiJE]@Jﬁ"ULHHLEJN

2.1.3 giudaya MysQL gnihaidlaeldnvazvesgudeyalsznaudienal anudiay fienean Usinanly A
NABINNA YNNI ANUTU TEAUVBILUALABS AINTNT 4

Plag uila
O TimeStamp timestamp
[~ Identify warchar(4)
r WindSpeed warchar(8)
] WindDirection warchar(8)
[ RainFall varchar(g)
I WaterLevel warchar(g)
[~ AirPressure warchar(8)
r Temperature warchar(8)
O RelativeHumidity wvarchar(8)
[~ Battlevel warchar(8)
r Time warchar(4)

= )
AN 4: NIDBNLUUIIUTBLA

214 waduaseiing (Solar Cel) [1, 2] \Judsssiugniadidnnsedndfiasnsainaisisdi@aunsadsu
NRsUuAIng (MSanasanvaanti) Wundsnulnilaleenss dlnialddussdulainszuanse uddeiidenld
WwadkaNaRngvLIn 20 Jd Feenunsoazaundanulwihasdunusnweduune 12 1had 1.2 AH lenunni 5

Q) @) (G)
AW 5: ) waduasenfing ¥ wunne3 a) gavianunines

3. N199DNWUUKAZNAIUI

3.1 daufauszananitely

dufaumanirudenlfoumesTausimiiluresui Davis Instrument vuadusIugUSnawTBsUNNTEY
venduth 8.5 isufmsanuamil 6 ndnmsviaumesdiniausunanihruagldvannsmenatadminuesiy uasly
wimdndnfuiunszan WevsmaWunnasnlunssurmarihiu 02 fiadans fMunszanedeuiiitowusinaniis
wilimdnazdaeing lead-switch Sedawaliidseiudyaailiiihesnut Aunszandnduaziadoudinsdifiestuiunszan
sruusniduruiiesly Fduusinuhauasnirtusuumsnszanvestnunssangausie 0.2 fuhoiduiadiuns
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A9 6: drulszneunmeluvessugeiauianieuLuuansEan ( tipping bucket)

3.2 dwiannusiay

dufannuiirausindlindnnsinsnsiswesermadiluaniou Tnewleflomdluaruazsiliuureuadosia
audieunyusiseududadulndiAssiuanuiweseiniaiilvasiiu msdwamsnsiimawunduduiareagn
gudnansweansisiuaslutiamie annsausznamanudadludianaiug 16de amisieu (1,) fdszana
whiuaNusmuwduduiaveansieduay (V) a0 V. = wR uag V, = 2R Frath

V, = 21fR (1)

o v,, Aernauiiran (was/Aui), v, Aemmudinuuuadududavesnsiofuan (wns/Aund), w Aeanuiiudauves
wwunsIBTUaN (15tieu/Aund), £ Aemnufiveanisvyu (sou/Auni), uas R Aesalinismyuvesnsisiuanlaeinainga
AUENANYBUNUNYUARAGUINAIIVBINTIBTUAY (1UN3)

mMameaIaseusiud () miknmstuseunisuyuresunumsvunelutisaamis (uiidldioe 1
Funi) Tngduuszneuvesduianuiauuandunmi 7

\ Wind Vane
Anemometer Arm N\ _>—g

with 40 feet (12.2 meters) e — Drip
of cable /::%Ll (&) Rings
T | “o
— =
Anemometer g;jf @
Base Wind Cups

< \ L <
NN 7: dalszneuneluresdiinainusan

3.3 dudniirvnsau
dudaiansan Tindnnisvesmanusimumuiuualdmunmsvyureunu 360 aer lagdiniianisauuansly

29 8

= L a
AN 8: dudannudianiaidniay
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3.4 dhuingamginazanutulueinie

duingamai (temperature) uag narmdulueine (relative humidity) 148nsndrussninavedledhiifiogass
lusmefusnavedlethduslusnafigamafiuarUiinnadentu fnhedudesivus Tnssmdfetuiidonlfisumes
%l MEMs 909U3EW sension §u SHT10 fanmit 9 Fadunuy build-in Lézjul,ﬂzja%qmmﬁLLazmm??uma'Luﬁuﬁa
ey fnaaudAfeinaasasuifiouludies Thdygraeinadudyguidna werlindsausi nmd 10 uag 11
uanslaezunsuwaznsssldaunivlulasroulnsalaes

nseenuuuldiuazdsynouday Radiation Shield sitevhminfidestuazessinty uaslfornedlneseulnasiiu

wuwesldd Wslirfitnanwornmadulununrueds mufiuansunmi 12

= Yy a &
AN 9: Lﬂuumaiwqmwgmammmu’tummﬂ

Pin | Name Comment

1 | GND |Ground 1 C NG

2 | DATA |Serial Data, bidirectional 2 P4l  nNC

3 | SCK |Serial Clock, input only 3 1 G NC
4 NC

4 | VDD |Source Voltage

NC| NC |Must be left unconnected

NC NC

s o - &
AN 10: lnesunsuvessuigesingungiivazainuzuluene

VDD GND
SHT1x
Micro-
Controller A5Z
(Master) VDD 1
100nF I
T (Save)

24-55V GND

4 . . - ¥ o .
AN 11: myvewuweiingamal uag avmdulueina fululaseulnsaiaes

= s ¥ y a 4 o .
AN 12: msfinsasugesingaumgil ATy uagaunaeInd n1ely Radiation Shield

3.5 dwdnnunnenie (barometer)

dwinmnunaema (barometen) [3] Misumesdmiuasiainanuduusseinia faduaiesdeilddmiunsiata
avwuneaenAlunsendeniven dnheduilaviaaa (kpa) wuweiinanuneenietielugunsamdniunswennsel
91 nnAnuiusnaiidngs wensallddngiemaindsaune wuwesldliguantRannsaaldsening 60-115
kpa fan il 13
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o o
AN 13: wuesInAUNABINA

4. n13asnaznIaaasldanu

4.1 MsvuBuNe/RNRLega

Bune/Lodinavega flatraaazannsosumnsuigedia 6 1ia dauﬁw%’aga*ﬁwmuﬂamﬂu Ty uae
defoyasieluddioaduuega munmil 14

AW 14: 29asfusivesdunm/einnsona

4.2 mavhauvesdieadunega

= ] o ¢ A 1w > o o = '

Jeadunegavzgndsnuainlulasaoulvnsaaeiiiiedstoyalagliguuuudds AT command lasn1sidousiees
Bune/idnauegaiudieadunegavzsesdeansingldnisdsloyauuueunsy eswnJieaidunegainsdunesia
LUUBYNTULAZTBISUATINGY 600 — 115200 bps kanafanmil 15

AW 15: Keasiiuiuenadieady

4.3 msvhanuremnheiudeya

maihaesmeiuieyaiuegiufeduna/iodnauegauazieadunega laon1svanuiuaindune /oy
wegavrililasaeulnsaeiiminiifuinneuee mndnhlufullumheanud Welinsfesveanuegaiioadu
KuyemsBumesina Rs-232 lalasreulnsainesavdsdoyarensueiionun sauanarivhnsiuliiudioady
woga ndsniulslasreulnsaaesazaudoyarouslumsniudiis

Toyaiisieadunagasuinazgndsludnsesnainduvaennsiedds AT command Tnelilun GPRS deifdnuas
nmsieuadesds Post was HTML TneiSesddusil

224 “75 Uannlsaseuanstninasguvninendeiiionsiauvisdiusgedsduwaznisnssuniougussinauonden”

The 4™ NPRU National Academic Conference 2012 | Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

- |dentify

- WindSpeed

- WindDirection

- RainFall

- WaterlLevel AirPressure

- Temperature

- RelativeHumidity

- BattLvel

- Time
29301A5UEUsENOURE web server way database server azldmsfasenndioadimenaliszananadida saL Tng
LNSNA1RIAN519 weather Tuaaduy WindSpeed, WindDirection, RainFall, WaterLevel, AirPressure, Temperature,
RelativeHumidity, BattLevel, Time 21n8uus 'SWs', 'sWa', '$Ra’, 'SWr', '$Ps’, '$Tm', 'SHmY', '$B, '$T' aunndl 16 34
LLamgwu‘ﬁaga%a tele LLa%tﬁU‘ZJIE);JvaIuGI’Iﬁ’N%E] weather Uszneudasaianniaan firmneau Usinasey seduth
ANNADINA AN Aty LLazixﬁuwé’wmmmLLUﬁ]Lmﬁ'ﬁ@Qmﬂluﬁmﬁ
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slipom iEe

AT 16: grudesade tele

4.4 wansvaaeunslden

tnifeldvhnismaaeaiuteyalasinfaniluiui o vsauil 2 agmsasasm Tassuuaauainisasdeyanny
10 wiil Jednfutoyaasuuaosusiang sededelnsdmiadeuiiszuu DTAC wuiluuishsmaiazuinnisinseriu
aniguveaaiedslnsdwiiadeudl DTAC shlsfurstrsnandeyavameluidunamasdilus :rnnsdumang
‘wmhmemﬂlﬁ%msamxﬂ;igﬂé’]’auLasiﬁLLﬁ{]mmﬁaﬂén Tagvnsinsaludunmisildsudyarainsdmindoud
uazuAluiwenduas lnodmuaszeznatlunsdsdoya mnfuszeznatlunmsdsdoya AlMTuhnsinseruiedoine
Tnsétwiiadouiilmivas Sudefayasnadamis Feannisudtgmivilianinsataanmoiniaaunsodedoyariu
Tnsdnriiadouilugsgrudeyaveaniasusidslfegisgnies

5. a3

aniinsiefaanmernaiiautuniussneusowuseinsningumagiivasauiuluoima femaazaiius
au U3mnanieu wazanunaeima lasanunsoesunariuszuuTnsdmindouiiuuuiieady feldaunsotiioya
anmgfiomniamariinldlumanensaiiclunadagiuareuanld uenanianidnsivinanwerniadiamisady
Adsinumadennuiidananlnsdwiiedoud (SMS) wietmuassazialumsasdoyaluduniosusiteld sasani
nsdnanmerniminulaglindanuanuaseing Swiliasnsedadduiuidliinssudlninly
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6. infinssuusenA
YoUBUAMANINTE wazyaansnaulUswTIImNsTukazmAlulagynviunlid Lz

7. A5 TBULENE1581989
[1]  E. Koutroulis and K. Kalaitzakis : “Novel battery charging regulation system for photovoltaic application”. IEE Proc.
Electr. Power Appl., Vol. 151, No. 2, March 2004. Page(s): 191 - 197

[2] sl vewvdey uazanz, “MBUNTItEERRATRsIIIRNa AT IewaduawifindlagldnisnsiaTanuniwiinauay
fleiuin”, NAdewiums dinauanenssunsmsiTeunsed, 2010.

o
S ao

3] sf.As.a9WeA AuRsini. “wuwasuamnuaAwges”. aunavduasmnalulad (ne-gu), 2548.
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wadan1slgaulusunsy SCILAB wazn1en PHP $2unu
Development of a Technique of Using SCILAB Program
and PHP Language Jointly

o

I5uns Janld’ wasleos ledwvind i’

1 v a o o a Y o
ANTUUIAYLAZNAUUN NMW’JWEJ']ﬁEJi’W‘UﬂQuﬂSUEQJ
b jirundon@gmail.com

2 o o Y a < a a o o
auddewalulagnistuiintdeya augineimansuazmalulad uninendesvdguasugy
piya@npru.ac.th

unfngs

SCILAB 1Tulusunsuiildluniseuaandesnavuaguaniuansiinicvdou Fudulusunsuildaulins
(freeware) luvauzii PHP iunTwineuRunesiiss msudyuSuladuas liidsaavanslunisirluiamidesen (open
source) ugdidov1alun RIS AeafUNsE T ua ke zUanHansITInATUTe  Seuenatuisels
unauensusrendldaulusunsy SCILAB $uiun19) PHP iiansuneulummiasanesiuigudouliansoldiu
IgaehesanSauasdissaninmumiu selsimumainiasdoddioanlunsussaanaundsinnimsigniw PHP
oehadies Wi iseinamsiledymidsunsouslolilaeliinousieiaunsomaalitessdud e idnoiui

o o

Addey: SCILAB, PHP

Abstract

SCILAB is a freeware program, which is widely used in numerical calculation and displaying complex
graphics, whereas PHP is also a freeware computer language used to construct the website. Because PHP has
limitation in numerical calculation and displaying complex graphics, this paper describes how to employ PHP
in conjunction with SCILAB so as to reduce the steps to develop complex algorithms, which is costly.
However, this technique comes with an expense of increasing a processing time. Specifically, the proposed
technique is much slower than using only PHP alone. Nonetheless, we confident that this problem can be
solved by using a server that can compute a million instructions per second.

Keyword: PHP, SCILAB
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1. umin

unAnuAdeiidunsimumaiianisldanlusunsy SCILAB wazn1wn PHP $auiu Tasasifulfinsimuns
\Hourtelusunsu SCILAB uazasn PHP iiieligiilsianunsavimuniteidundnaanslviq Junldoulusuuuuresniu
PHP Tnenss annsalditerduredusunsu SCILAB unuilléviudt (imAdeiagliiuaussourlassmveaiuladitauis
vhanldiswdols) dedfiselfineimugsfinnsFounsaoulagldTusunsy VISUAL BASIC $aufu SCILAB uazlésy
nsdfinluasarsaslu NPRU Journal of Science and Technology, Thailand [1] wiigfaasvitaluguuuuves Stand
Alone ftmunaiATetasuanslifiudinsiannsldadusunsy SCILAB [2, 3] SAufun1wN PHP [4] %aazﬁgmwu
n5¥9wee client-server w3 network Ltelsianunsaiudsdoyaainlusunsy SCILAB Humaiuludls uaztasan
Funeulumsimundanefumsadamaniuasimnssumansiidudounargesn Wanusaldeulfesnasnis uasd
UssAVBAMLINTY

Uszifiannaunduunvedlusunsy SCILAB uagn1en PHP

TUsunsu SCILAB Lﬂ‘uI‘UiLLﬂiﬂJﬂ?‘lﬂ']“iJquQﬁQﬂWWU"l“ﬁu Tagauswilofusznineinddeainanidy Institut National
De Recherche En Informatique Et En Automatique (INRIA) ag Ecole nationale des ponts et chausses (ENPC)
UssinarSaaa fouid a.a. 1990 Tnefigaamneielflunmsdnadiiavuasuansaansiinfidudou Faduldsunsy
SCILAB Fammngdwsumsldanumedwimnssuuasinermans uonaini Tusunsy SCILAB Sadulusunsudiling
(freeware) ayaal¥iEldaunsathluimunseld wazdianuannsalunsiau AlndiAssiulusunsy MATLAB [5] @
Bulusunsuiifisusnn dwsudldaumedmiAmnssuuarineimans udasilandvavssonduas Ssdisnunsanndady
Tutlagiuil mhsnuiiniagramnssuuazniansfing Milukazuenyszina FalfFuinTusunsy SCILAB Wundaely
msvhaukazislunsissunsaou

7191 PHP (Personal Home Page) Aentwasufinmesildlunswaunivledludnuae server-client Tnaiidadns
ayludnuaigues open source A1 PHP Tddmiudaviiiulesiuuu Dynamic uaguansuasanuituguuuy HTML Ingdl
sng1ulAsaEi1adindanaIna e 1 wd 21911 wazawLiisa Taeiluatwn PHP azdigsionisiiouidatvane
dnvesnwireliinfauniuledasnsadouiumaiifianuneulflfesesng
IngUszaIAn1sIde

1. wlerimumadanisldaiulusunsy SCILAB wazasn PHP iy

2. ieliglaifiamdunglunsianndanesiy aunsaldnuilitundamansiidudoutuamn PHP fiedu

2. FBn1maass
2.1 gunsalillélun1side
dmugunsaitlilumsidoudadu 2 Ussovldun
1. 319ou3 - inSesneuiamesiildlunside
CPU - Core2Duo 2.26 GHz
RAM - 2 GB
Hard Disk - 250 GB
VGA - 1 GB
LCD - 1024 x 768 Pixels
2. genlfuas - Wsnnsuildlun1sise
TUswnsu SCILAB 5.3.3
Tusunsu AppServ v.2.5.10
TUsunsu Notepad++ v5.9.8
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Website PHP Language

Temporary File

Script TEXT/PIC

Processing SCILAB

AN 1: wadansldeulusunsy SCILAB wazn1wn PHP $aufu

2.2 wailansldaulusunsu SCILAB uazn 1w PHP 2y

dnfuuneuidel Bdedunguitmnsiiaulalunisiaiideniadoumsasunsadnmanstiuivled fang
919158 warfaula lnefideliliunanlunisidelasiamuniuledment PHP fldlunisAnseduglden (nterface)
Feawvimihiludusutoyauazdiunanna luvagilusunsu SCILAB azviwihilfududsvananauazdmadnéfioglu
dnuazvesuiludonumielndguamlugaduludianndieniw PHP Tnsuansdnuvasauununwudenlunmii 1

o

FuSuITMsITeNRDN1STENINUSUNTH SCILAB 59AUnw1 PHP faSeulaiouvlandniidiaglunisyinide

o

& ya a v ' Ao o A o &
Aseiity Iuarvessurelanludiuniddnynansisil

$path=$_SERVER["SystemRoot"];
$com = SCILAB -f Parameter

exec(Scom);
$path nnefstuiinalaisnnesndn Ao “C:AWINDOWS”
$com MNedaEsIeiILls Scom TufinAalanusyanana Command
SCILAB wmaﬁaﬁagimaﬂﬂmﬂsm Scilex.exe
f wnefeansddlilusunsy SCILAB Uszinanaldan3us
Parameter nefsdelndansus wieminzasilusunsy SCILAB Uszanana
exec mnedemdalszianaldnlusuds Scom H1u Command

nuee deinnisindslusunsu SCILAB 131 C:AWINDOWS Fsazamnsavirnuld nsilunisidatind (input) Tuds
Tsunsu SCILAB wda wslilawnsaduiald niwivledazdne Jsagldanansavould Jsdeinsi@eoulusunsy
avaeudeymindiney Nazdslulilusunsy SCILAB A Fegaulaanunsamundesen ieudlvdymiseluly
AN
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2.3 sndragnsUszandldeuTusunsu SCILAB saufun1w PHP runnauiludonany dail ussiafl 9 Aegudeyadaiavannlid lemol.txt adlusus sp
Fr819n15W A5 Rald ussindl 10 FedladdinisnTiaaeuainavesiiuls input

2.3.1 Walusunsu Notepad++ T wazmadelnd “lem.php” Wi RaiAnaslusasiolut UsSiaT 11 Aerdaalanva PHP
1 <?php Ussindl 12 Aerdndaldnves HTML
2 if($_POST[a1]l="" and $ POST[a2]l=""and $_POST[a3]!i="") Ussindl 13 Aerdndaldnues head
3 $code = "int16([".stripslashes($_POST[a1])." "stripslashes($ POST[a2])." " Ussiadl 14 Aesarmwnineveaiuled

stripslashes($_POST[a3])."])"; ussiadl 15 fedrne title bar vouuled
4 $codel = "output = lcm($code);\noutput = iconvert(output,0);\n UsSTindl 16 Ferdsdaldnves head
savematfile('lcm01.txt', output);\nexit;"; ussvind 17 Aerdalaldnve body

5 file_put_contents("lcm01.sce", $codel); UsTindl 18 Aerdsadns Form wardsanduusly Form Ul lem.php
6 $path=$ SERVER["SystemRoot"]; ussvindl 19 Aeideudennu “deutoya P =7 aduiuled
7 $com = "$path/SCILAB-5.3.3/bin/Scilex.exe -f lcm01.sce; UTSTIRTl 20 Fead1e TEXT BOX Fa91 al, a2 uae a3
8 exec($com); usTViRdl 21 Fefdsdonthiilu
9 $p = number_format(file_get contents("lcm01.txt")); Ussiait 22 Aedeudoninu “as. ves P =7 adluiuled
10 } usiail 23 Aead1s TEXT BOX 3o p
11 > ussviad 24 Feddsdevintulysl
12 <html> UsViRdl 25 AeastudAun (Button)
13 <head> UssYinil 26 Aerdsdaldn Form
14 <meta http-equiv="Content-Type" content="text/html; charset=windows-874" /> UsTiad 27 AemdalAnves body
15 <title>msUszgndldanulusunsy SCILAB saufunen PHP iuvnauiludeninu</title> UssVindl 28 Aerdslaldnves HTML
16 </head>
17 <body> 2.3.2 wniutiilg temphp TWldlulnlawmed www/SCILAB2 a4 Server S1apwuazida browser internet
18 <form id="form1" name="form1" method="post" action="lcm.php"> explorer fiasi URL #isil localhost/SCILAB2/lcm.php 91ntuazuans Form #ia§1etu uaznaaesdeutoya 128 asly
19 Uoudioya P = TEXT BOX uagadniiy “dunns” fezlinadndamnmi 2
20 <input name="al" type="text" size="2" value="<? echo $al; 7>" />&nbsp;<input

name="a2" type="text" size="2" value="<? echo $a2; ?>" />&nbsp;<input name="a3"

type="text" size="2" value="<? echo $a3; 7>" /> — .
21 <P> @ He |E]| fMocalhost)scilabz o
22 AU VDI P = i._? @ Aatszy as T TUswAsy SCILAR swifAuns PHP ...
23 <input name="p" type="text" size="10" value="<? echo $p; ?>" /> g
24 <P> .
25 <input type="submit" name="Submit" value=" @ " /> ﬂauﬂaya P=[12 15 30
26 </form>
27 </body> A.7.u. uas P = |60
28 </html>
Ussindl 1 Ferndudaldnues PHP
USTAT 2 AensavdeuAinuedaws al, a2 uay a3
UsHiRTl 3 Aeadieiiuys Scode Tusn wasiBeuldn al, a2 uaz a3
ussvinil 4 Aeatresuds Scodel TufinBenldn SCILAB AW 2: feremsm a5, faelusunsu SCLAB aufunw PHP srumaustudaniy
ussindl 5 Aefeudayanindaus scodel aslululwid temot.sce
ussiafl 6 Aeadiaiuds Spath Sufinelasnneivdn
ussiafl 7 Aeadiaiuds Scom Vuiinnlénusyanara Command
USR8 Ferdsszananalfnlufauls Scom
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2.4 snregansuszandldaenlusunsy SCILAB Saufuntwn PHP riumnslndgunm fail ussvindl 8 Aerdsszananaldnludauys Scom
Faeghesnsnansw 2 T feeluil UsSTiAdl 9 ﬁaﬂ MdansasndeurIieTesiauls input
2.4.1 Jalusunsy Notepad++ Tuin uassedelndin “vad.php” udaiuilénadlusiwiolui UsSTindl 10 FerdsdalAnves PHP
1 <?php Ussiadl 11 Aerdadaldnves HTML
2 if($_POST[t1]l=""and $_POST[t2] and $ POST[t3]l=""and $ _POSTIf1]l="" and ussviadl 12 Aerdadalénves head
$ POSTIy1]I="")} ussviai 13 Fedsrnnuiingvesiuled
3 $y1 = stripslashes($_POSTIy11); usTvindl 14 Aod ﬂ'ﬁa title bar vaauled
4  Scodel = "t = $ POSTIt1:S POST[t2l:s POSTIt3l\n f = $ POSTIfIlAn y = $ylan plot(t, ussViadl 15 Aeddsdalénves head
Y)\nxs2gif(0,'test.gif );exit();"; UsTiad 16 Aomdudaldnvos body
5 file_put_contents("v2d.sce", $codel); usiadl 17 Aerdadns Form wazdsmndauuslu Form lUgalg vad. php
6 $path=$ SERVER["SystemRoot"]; usIinT 18 ﬁavﬁau‘uamm “t = adludules wazadna TEXT BOX 1 6 Fod7 t1
7 $com = "$path/SCILAB-5.3.3/bin/Scilex.exe -f v2d.sce"; UsIind 19 Fadeudonny « adwiules wazld TEXT BOX 1 & de t2
8 exec($com); ussiail 20 Aeleudonnu «” aduiuled wagld TEXT BOX 1 & e t3
9 } usTViRdl 21 Aefdeduussialmi
10 » UssTindl 22 Feleudennu “f =~ ashuiuled wazashs TEXT BOX 1 &1 dein f1
11 <htmb> usTViadl 23 Aedsduussiinlval
12 <head> ussviadl 24 Fedeuteninu “y = adlwiuled wavade TEXT BOX 1 1 Fo91 f1
13 <meta http-equiv="Content-Type" content="text/html; charset=windows-874"> usTVindl 25 Aerdeduussiall 2 ads
14 <title>nsUszgndldanulusunsy SCILAB saufun1w PHP sumsgunin</title> ussviadl 26 Aeasrsdududn (Button)
15 </head> usiail 27 Aerdsdalén Form
16 <body> ussTiai 28 FeFdaduussvinlvel
17 <form id="form1" name="form1" method="post" action="v2d.php"> Usiadt 29 Aerd wansgunmlaglviuaninin update nasaa1nelendu rand
18 t =<input name="t1" type="text" size="4" maxlength="2" value="<? echo $t1; ?>" /> UssYiafl 30 Aerdsdaldnves body
19 :<input name="t2" type="text" size="4" maxlength="4" value="<? echo $t2; ?>" /> Usiafl 31 Aerdsdaldnves HTML
20 :<input name="t3" type="text" size="4" maxlength="2" value="<? echo $t3; ?>" /> 2.4.2 1inthuhlag v2d.php lUldlulnames www/SCILAB2 @89 Server d1aauazidn browser internet
21 <br> explorer At URL i localhost/SCILAB2/v2d.php 2 ntuasuans Form iadetu LLawmaaq{]au%'a;ujaﬁamwﬁ 3
22 f =<input name="f1" type="text" size="4" maxlength="2" value="<? echo $f1; ?>" /> LLaxﬂaﬂ‘ﬁIﬂ‘m “Grunn” feglduadnsmunmi 4
23 <br>
24 y =<input name="y1" type="text" size="20" maxlength="20" value="<? echo $y1; ?>" />
25 <br><br> e
26 <input type="submit" name="Submit" value=" @A " /> @ Ty v |& | http:flocalhost)scilabzfe2d, pf
27 </form> . :
8 <br> b4 . @ mgUssy ac g uidsunsy SCILAE s duates PHP ... !
29 <img src="test.gif?<?=rand(1,3000); ?>" width="610" height="461" border="1" >
30 </body> t =0 0,01 |2
31 </html> i
ussiafl 1 Aerdndaldnues PHP y =|[sin{Z"%pI*f't)’ cos(2*%pif)]
USTRT 2 AensavdeuAinuedauys tl, t2, t3, f1, yl
UsIiaTl 3 Feadramiuys Syl uazdniesenny backslash (V) ludayaves y1 fidssusmg POST
UsIVinf 4 Aead1aduus Scodel tufindenldn SCILAB
ussviafl 5 Aeudsudeyanindauus scodel aslululvd vad.sce a4 . an . .
; N AN 3: fe819mM 51903 2 TR Aaelusunsu SCILAB sauffun1w PHP Wuniesunin
UsTiafl 6 Aeas1eduds Spath SufinAilawsnneinan ¢
A

USSNAN 7 Aeaseiiwds Scom YufinAlanUsyaiana Command
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Go- e

T | @ rvelsynciEnuusnge SCILAB S funnen PHP Ha.,

t=o foo |2
f=p1
y = [sin(2"%piFY) cos(2%piFY]

s

Done @ Intermet G- ®i00% -

Y an x e .
AN 4: fegrsradnsnsnanswl 2 G delsunsu SCILAB Saufiunsn PHP lumnegunw

3. n1snagaUUsEansnmvasiAalusunsu PHP
3.1 manageulunsiunisuanswadniviniules (Performance display on website) fail
ffeldviinsdunandaudiusuruianamadnddeilsidu micotime [6] Insnaaoudiuau 3 afauazm
Aads mnduiluasanswlunmwil 5 Tagludiths faaussougvosssuuan 2 mamaassdall
3.1.1 MsduansaugUiedids for $1uau 100,000 soU Tasisudunmfeudizuduieuaud
wansradng Fsavuanawadnstiusiuausay 100,000 Andiiules
312 msdunamsiiiumumdn asu. eusmdes: LOM) Tnsdutunaidusadndudiun
AN INATNS

3.1 MINUAAINTIUAINITILFUMIEANES for §1U3U 100,000 58U

38nsldeu (Methods) | adei 1/ 3undl | adsit 2/ %unit | adedt 3/ 5unit Anade / Junit
PHP 0.025418 0.039169 0.019145 0.027911
PHP to SCILAB (Proposed) 0.615723 0.642034 0.625579 0.627779

3.2 ANTNLAAINITIUIAINTIEATLIN A.5.4. (LCM)

38nsldenu (Methods) | a%edi 1/3unit | a%eft 2/3unit | adedl 3/ 5undi Anade / Hunft
PHP 0.000136 0.000128 0.000127 0.00013
PHP to SCILAB (Proposed) 0.508582 0.520265 0.526864 0.51857
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Performance display on website PHP vs PHP to SCILAB

Methods
* php to SCILAB (Proposed)

6.286-01 " php

2.79E-02

5.19E-01

1.30E-04

per Second
0.001 0.0001 0.00001

.ﬂ']‘Wﬁ 5: gansyunainsuansnauuiulafsening PHP vs PHP to SCILAB

4. HaN3ITBUAZN1TBAUTIYHA

PNMINAFRUNMIIUYBIUUTENARY Timuluiadedn 2.1 uay 2.2 wudilusunsy SCILAB uagn1w
PHP anusavhesuiuldiduegned Inelinadnsgndemnass ilnazdideiidedaunaludediluzuuuy POST 3o
GET ffinsldinioanune " (double quote) %3 ' (Single quote) lauA1wn PHP duazfinisldiminamune backslash
ranfinaiemaneding wu \' wie \'Wudu ieliliiAa syntax error lumstiuiinuazuansdoyaatlugiudeya
MysQL uilumsileudeyaadluldansudves SCILAB tulsifirusududedddinsemung backslash dwthiaseansng
fanam magITeIalaldilaidu stripslashes (Fegneil 2.3 UTsinNl 3) WivednAATaMINY backslash (\) gen

wennilfdeldvinnisasnasunaildlunsussiianassninamadaiiaueuasnisldniw PHP sg1ufien

P S = v a a L4 Ao X oo a0 P '

auiwandtuning 5 Faguldinsgansanlunmsuansuadnsveslusunsuiileutudie PHP fndildsunsuildeuse
58118 PHP 331U SCILAB ins1en1si¥eusiariulusunsa SCILAB azdossaradnsnoaunduanlusunss SCILAB Juvinlv
a v § ' v a ' I3 ' [J & o
deonailunsuansadnsuiuuinniinisuszuianadae PHP Und egalsfiniuniw PHP lianunsaduinilaridu
pdnransndudouls wissesldninensunlumsiaunisiduadaansluie Funnldiuniw PHP Tnganiy detu
mysindulainagldimaiaiminaue (Fnuldsunsy SCILAB Safun1w PHP) wieldiuarsesuseliussususeninany
sosmslunisliflsidundinmansiidudounaziianyssanananuiudu

5. @3UHan15IY

TUsunsu SCILAB tduldsunsuitldlumsdwiandeitavuaz baniwansifinfidudou Jamunziunisidaumaiiu
Fennssunazinemans luvasinmswauivledameniv PHP fidedrialunisWauilsdiduiiieatunsiiuimmis
a a ¢ v & a o : v = & o do @ o \
AMnTTuLezAmArEnsanee dadumaliansldaulusunsy SCILAB wagn1wn PHP saufuiadudeisniunazdisan
Tumeulunsiaiusanesiundudeunazgeenn ielvignlulianuidunisdeudane3uliamnsadeulusunsumig
adinransladetu Fazdewaniunafildlunsussianafiuiunniu sgelsinufidedanuiulainlgmi
aunsaudlalalagldiaiosuidnefiamnsaunalatssduaumdmeiui

“75 VanlsaSeuansiniinasguvninenduiiiensiauvissdiusgedsdunaznsnssuniongussaauondew” 235



The 4" NPRU National Academic Conference 2012 | Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

6. inAnsTUUTEAA
nuTeullasunuaivayuanumiInerdeswdguasigy “lassnisnisiaundeonisaewiviadaeansuuy
amadoulmiuiules Tagldlusunsuy SCILAB saufulusunsy Flash Animaiton Jsuuszanas 2555”

7. 1NE1581999
¥l

35uns Jenld uaglos Tadwivddan, “maimugefinnisiseunsaeulaglilusunsy VISUAL BASIC sauffu SCILAB”, NPRU Journal
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Decision Analysis on Choosing between a Traditional Telephone and a Voice-over-internet
Protocol (VolIP) System: A Case Studly in Nakhon Pathom Rajabhat University
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Abstract

Although Voice-over-Internet Protocol (VoIP) is widely recognized as a technology that can help an
organization to improve its productivity and reduce expenses, there exist certain limitations that need to be
carefully considered before choosing to implement the system. This paper presents a decision analysis on
choosing between a traditional telephone and a VolIP system for Nakhon Pathom Rajabhat University (NPRU).
This analysis includes evaluating the feasibility of using existing computer network to serve VoIP, the efficiency
and the cost-effectiveness of deploying a VoIP system in the organization.

Our analysis reveals that it is more cost-effective for NPRU to invest in VolP technology since it offers
a solution to the problem of internal phone line shortage. Moreover, with VoIP, NPRU can achieve higher

productivity with less electrical power consumption when compared with the traditional telephone system.
Keyword: VolP, PSTN, Traditional telephone, IP-PBX
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The High-Frequency Ultrasonic Sound Signal Generator using a Half Bridge

Series Resonance Inverter for Bird Repeller
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Abstract

This paper presents the high frequency ultrasonic sound signal generator using a half bridge series
resonance inverter for bird repeller. This paper is electrical engineering and power electronic engineering
Application and low frequency to high frequency converter with ultrasonic wave range. The bird responsed
with high frequency ultrasonic sound range and fly away but humanness never. The AC to DC converter using
full wave rectifier and the DC to AC converter using half bridge series resonance inverter. The PWM half
bridge series resonance inverter controlled by IR 2153. The switching frequency is 40 kHz using MOSFET. The
ultrasonic speaker is KS-380 and responsed with frequency 40 kHz. Both simulation results using Pspice and

experimental results are shown to verify the validity of the proposed concept.

Keyword: High Frequency Sound Generator, Ultrasonic, Half Bridge Series Resonance Inverter, Bird Repeller
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SW Full Wave
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220 Vrms
50 Hz

i Sy
CTI IR 2153 R7

Ultrasonic
Transformer Speaker

L
a(

NI '
Al 9 2995RsUIdBunednesisTeuuiLUUBYNSY
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A 10 uanaeseuvuindadyyadornudguuudaniletalagldieasiauinddunesinodislauuun
wuvennsudmsulaun waznmil 11 nuansgunduussiuuasnszuanulsuglivemdouUafildainnissiassaziiui
IasumdunszuaaduivisnauigeUsza 40 Aladsnd wswiulnih 14.13 Taad vuansguadunssuasuniegives
wiouvasiildiannsnaaeseiiiuifidiuszana 1 uenuds auansguaiiuuswiudunisgivemieutasivaosunuld
PnMsnaaegiivihiiaussiuuszanm 28 laaifiagiia wuiu duamd 11 Quanens sz anBnmusasde
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agiszanny 96% lunmit 12 uansdlnedanitladamhunseidulvaniisuesnvuiniiiauseiu 30 ladfiayiia 7
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s Tumswasmdsiglihanddliduanudgsluguenuisanileiadadugunnuiiinulbaunsaldduus
unl#du wdniluduidinseuigesanileda Wountudiuuinadimsinddlng dyarandesnnuigasly
nszAuliinufnseniussuulssamsvdyanondes wwfnnnusiagy wazdund drnssulatiniinszuaaduanud
sudhilvlihnszuamsddaaesiFeanssuanuuiiuuiad wsesuvasliinszuansadulidiinszuaaduanuigsldieasia
Uindunesinosuuuislsuuuioynsy Tnsuszndldled IR 2153 Tumsiuindyaufiduidagidu iemuaunisaing
vosgunsaiaing dosunuuliueamnidadugunsalaing sihaufiaudaing 40 Alaidsnd daudTnanwigald
alnsdanilafiaues KS-380 nevauesiininud 40 Alawdsnd Tnsavdrasansielagldiusunsy PSpice oy
wdluniseenuuunayBuusanisneass Seldnanisnaasaduiiimels
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[1] Y31 eumsvesens, “msdeuii@ndiluihumdunesidn”, madnildnd gunsalinmsunnd., aasivemans aninendesedn.
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nsUszenaldlusunsa SCILAB $aufiu Flash Animation
Application of Employing SCILAB Program in Conjunction
with Flash Animation

o

35uns Joanld’ uazloy ledwividiand

‘aanuaseuazyinm um1ine sy s guassy
b.jirundon@gmail.com
“Wsunsuivimanssulnsauinnm
pady I ImIan suazimlulad unTane1aes1vigunsUsa
piya@npru.ac.th

UNAnga

on3suidezosuiefamsuszensdleTusunsy SCIAB 53y Flash Animation tilenisiimidentsiSeunsaeu
drumsamautunsn Diamisousaesadnslugives Flash Animation I Faanusedlidinlusunsy SCILAB sz
FMsUNISEIaUTITIaY uananansnTigusay uazlFaulans (frreware) uminursiusulusunsy Swishmax il
insosdaazminuazsansilunisaiie Flash Animation uaddediinlusuilenduiifestumsaandeiiauas
usnaansInTsusouldlunn Sfuaniseissanisorigandunoulunisimuiiedsuntsaaitudou il
gimnnansaasdemaSeunsaous mmseaaliin gy Tneuaueluguvesnimadoulnasiiy
WSulesf (nimation) ifelAnmamaynauiy uayluinde eigsselsnaaeuntsldmuiiiules htp./202.29.8 254
uaznadovuuLATes Tablet PC §u Acer A510 wudrIwiimuIdumndannseyianldeerignies Sadnamailedn
aunsahlvianndeninseumsasusuadamansldoenedssansnm

AEn uwu: Flash Animation, SCILAB, Tablet PC

Abstract

This paper describes the application of employing SCILAB program in conjunction with Flash
Animation so as to develop an e-learning package that focuses on mathematical computation, whose results
can be displayed in flash animation. This work uses a SCILAB program (freeware), which is widely used in
numerical calculation and displaying complex graphics, in conjunction with a Swishmax program, which is a
convenient tool to create flash animation but has limitation in numerical calculation and displaying complex
graphics. Therefore, this research work will help reduce the steps in developing complex functions so that the
developers can easily create the e-learning package containing several mathematical computations, and
present their results in the form of animation on website, which is excited, joyful, and not boring. The authors
have tested this work at http://7202.29.8.254 and at a Tablet PC Acer A510 and found that it works correctly.
Thus, we are confident that our work can be used to develop the e-learning package containing many

mathematical computations.

Keyword: Flash Animation, SCILAB, Tablet PC
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1. unidn

Hagtiuszuralneuinergunsaiveluladiarunsonnmildazainuazamisaviauldvatsdu wu nisléau
Sumeiidn msAnviuniFeuneuinned msfumdeya wazdenisiSouieineg Wudu fanneldlasinisuiividnid
(Tablet PO) [1] sitems@inunlng (OTPC: One Tablet PC per Child) iuiiuidnfidunldlunisdnniseunisaeuion
s melulsadsuiiorsliniFeusinnwaule aynaun mdanay uasdisduaiunmsdounsasulivnioniy
(Ewuineuitogiindlng dmivauideiiiunsuszgndldeulsunsy SCILAB [2] $2ufu Flash Animation (3] Tng
naumngasuluiinung 19138 wazfaula Taunsaimundenisasusunsadnaanifiannsananuaniy
amadeylin (animation) 1 waganansaluldnuuuniiuidndialdsng Tagldilusunsy SCILAB Aldlumsduin
\Bafan uanwmansfinfidudeu uazannsaldanldns smunsuiulusunsy Sswishmax [4] AfiaTesiioaadnuaz
sa§rlunnsadna Flash Animation ussifedfnvnadiuilsdtumsdnaidsiiavuaznisuanimansiiinilidudou
wniin fedumAdeiagiieanduneulunmsimunilsidunmsmuniitudou iefliiannaunsnaiisdonaiiounis
aouduadnmanslifiarumainuansnniu wasiausluguresnimedoulm Ssausailuimuidesenlunis
asunieueeuladdeluluaman

2. UszdRmnuduun

saLas ifuldsunsuniwidugeiignitmuntudisanusiufiossuineinideainanitiu nstitut National De
Recherche En Informatique Et En Automatique (INRIA) way Ecole nationale des ponts et chausses (ENPC)
Ussinerlaaa saus® a.a. 1990 Tnefigmsjomneifielilumsmumdaiiamasuansaansfinfidudou fafulusunsy
SCILAB Saimanzdmduntsldeumadnudmnssusagingtenans uenanilusunsu SCILAB dauduldsunsuiflis
(freeware) ayaalsigldannsathluiaudels waziinrwanusalunisiewdlndidssulusunsy MATLAB [5] &
Wulusunsuiifemsnndmiudldanumsiuimnssuasingrmans udravanivensiaveslusunsu MATLAB fisian
wnann TuilgtuimhenuiiniegramnssuuazniansdnuidluuarusnyszinadsléfiFualusunsy SCLAB 1dhan
Prelumsiideuasdelunsisounsaou

uidy (Flash 30 Macromedia Flash) Ae Multimedia file fiansnsafinsiodoansAuglduuy Interactive Fagam
wazides iuideslunmsvindelndevlmuudumesidn Tasflutnana swf (Shock Wave Flash) Zausiidusiiisalusunsy
91ne1e Macromedia wiiufildadrdlunsadelud Flash Tnelusunsuazidorauanssiausyana $399 wieUsvanm
11,970 U dmsunesdu css il anzdifeldidonlilusunsy swishmax Fudulusunsuilannsoadts Flash 1d
IndiAssulusunsy Macromedia Flash Memildirenazlsigndeu selunisldamis amadeuln des wdensld
Effect $119¢) Sndaiisnaniios $174.95 wioUsean 5,248 UM %aﬁﬁwmgﬂﬂﬁﬂﬂmﬂsm Macromedia Flash

wiiulEnd (Tablet PC %30 Tablet personal computer) fianaufinaasnnnwmieneufinaesiiamisaldnuvmey
wndeudildvuianansiiinthseuuududalunsldaubundn Saduumdeildsuanuauladusgrunnndiainms
Microsoft l¥nsilinga Microsoft Tablet PC 1ul) 2001 udndandufiieumeluuazlihduiifousnnin soulud
2010 I&iAnusuisluai snmne wagldszuuufianisvednsdniladeuiifeusunsoss (android) wagléwihasuuy
capacitive wnuil resistive vilsiaunsaduifanfoufuiiazatoqald (multi-touch) Uszneufumslimaeysyanana
nanvie CPU fildaandnenssu ARM unudsanndmenssu ARM dviliuiividasimsldoildonuuniniy

3. IUITANANITIAY
1. eUsvenaldlusunsy SCILAB sufiu Flash Animation
2. wielvignlifinnuisunsideudanesidliausalieuileidundinaiansly Flash Animation ladedu

4. gunsainldlunside
dwsugunsalildlunmsideudadu 2 Yssiam laun
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1. 15u39 - ndesmeuRiumesiidlunisity
CPU - Core2Duo 2.26 GHz
RAM - 2 GB
Hard Disk - 250 GB
VGA - 1 GB
LCD - 1024 x 768 Pixels

2. gavliws - Tusunsuiildlun1side
TUsunsu SCILAB 5.3.3
TUsunsu AppServ v.2.5.10
TUsunsu Notepad++ v5.9.8
TUsunsu Swishmax va4.0

UJ UJ
OUT[&— TEXT/PIC [€&—]OUT
ouT
PHP
N | Language Temporary File SCILAB

Animation

A9 1 wadslumsussandlfaulusiunsu SCILAB $aufu Flash Animation

5. 351933y

5.1 wuaAnlun1sussyna ldeulusunsa SCILAB s9ufiu Flash Animation
maifeldlunanlumsideTneianniiuled Flash Animation Aldlunisinseruglisu (interface) Geagii

wihilludusudoyatind Tnedad Parameter lugadaudsluniw PHP uazuanwmadnsndunnluguveauiiudoniy

vildgunin dwsudnlusunsy SCILAB axvimihfidudutszananauazdamadndauununimudenlunmdi 1

o
o

dmsuidnmadeusoludiulusunsy SCILAB sadunwn PHP fauisuladiouwmlandniddglunisyinideased
(Javveasuielan (code) Tudnddnyiiganail

$path=$_SERVER["SystemRoot"];
$com = SCILAB -f Parameter

exec($com);
$path nunedsduiinelasnnesuan Ao “CAWINDOWS”
$com mnefeEs1eils Scom TuiinAlanusyanana Command
SCILAB wmaﬁaﬁasﬂimaﬂﬂumiu Scilex.exe
f Wnefansdelilusunsy SCILAB Ussananalndansus
Parameter neislndansus wierTlazaddlilusunsy SCILAB Uszanana
exec wnedendszinanalfaluiaunls Scom K Command

nuewg feainisindslusunsy SCILAB 13 CAWINDOWS deu Swgamnsaritnuldnulnd visiindsteyadunaly
galusunsu SCILAB uda usllanunsauanlld fgibimiiivlediineinising dali@sdesdinmsieulusunsunyiaseu
Joyadune neunvzddlulilusunsy SCILAB Auim Seaulaamnsaimusieven weudlvdymiselulueunanld
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¥
=1

5.2 gnAregnanisuszgndldaulusunsu SCILAB $aufiu Flash Animation sruntsudludondnu fsil
frvgummamesiinuudvasaming A dsil

5.2.1 WalUsunsy Notepad++ uan Lagastislndin “det.php” udiulanasiudadoluil
Source Code 1 : 7791 PHP Language

1 <?php

Scode = stripslashes($_POSTIal);

Scodel = "output = det(Scode);\nsavematfile('det.txt,'output);\nexit;";
file_put_contents("det.sce", $codel);

$path=$_SERVER["SystemRoot"];

Scom = "$path/scilab-4.1.2/bin/Scilex.exe -f det.sce"

exec(Scom);

Soutput = number_format(file_get _contents("det.txt");

O 00 N O AL DN

Soutput2 = file_get contents("det.sce");
echo"&output=Soutput”;

=
= O

echo"&output2=S$output2";

-
N

~
\

5.2.2 Waluswnsy Swishmax s IneaanuuunasuamunIng 2 wasn1nwi 3 assielull

ot odty Cortrol Took Mindow b
= > Fle Edt Yew Insert Modfy Cortrol

H o +30%X $¢4FL v @DimsES »f
I
o

DEd» +2@ x| +

[ Tielne

£F)

T
Tis2
T

AR uuUR (Determinant) kel
Layout: Scene_L |
1< MBS @ P .
i ] MIVIAAWEILULY (Determinant)
e
:
;P | o a
¢ B A= l:l l:l magrix A=| T8
= o TR
Code Scilab = Ouput=[ ] oo Aol A= apag— a,
L& uem~ “ae
» ™ A det(A)
o Q8§

29 2: nseenuuutlasu Scene 1 uar Scene 2 Tulusunsu Swishmax

d WiSH M

;\Eu?\gdwt visw Insert  Modify Control  Tools  Window  Help

S0 mew i | 2 o4 ®@2imw
E 1 MewMavie... .
Eﬂgaenm CobO [T ag h g g
3 save Ctr+s
@ savens. Chrl4Shift+5
Close Chri+F4
Clpss Al Chrbhalt+w
[
£ MewProject.. 4
Open Praject...
150 200 250 300 350
o i el D BT
- N fa Y &
P save osMode Template.. nswAnamasiuuun (Deterr
7 Save as Defaul Movie Template
Samples 13
Impart to Library 3
O import Taseage
Test »
z
T
Export Settings... Chrbtshift+F12
Convert video ta LY. . e EXE (projector)... Chrl+shift+p

o P
AN 3: M3 Export Tvld HTML wag SWF
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5.2.3 andeu Action Script lu Scene 1 Uay Scene 2 awa1du anolull
Source Code 2 : Action Script 984 Scene_1

1 on (release){

2 var result_lv:LoadVars = new LoadVars();
3 var lv = new LoadVars();

4 lv.a = output.text = "['+ al.text + " " + a2text + ")" + a3.text + " " + adtext + T
5 aa=al.text

6 ab=a2.text;

7 ac=a3.text;

8 ad=ad.text;

9 lv.sendAndLoad("det.php",lv, "POST");

10 lv.onLoad = function({

11 output.text = this.output;

12 code.text = this.output2;

13 }

14 nextSceneAndPlay();

15 1}

Source Code 3 : Action Script 984 Scene_2
1 onSelfEvent (load) {

2 al.text = ag;

3 a2.text = ab;

q a3d.text = ac;

5 ad.text = ad;

6 }

7 onFrame (53) {

8 outputl.text = al.text * ad.text;
9 }

10 onFrame (133) {

11 output2.text = a2.text * a3.text;
12 }

13 onFrame (175) {

14 output3.text = outputl.text - output2.text;
15 }

16 onFrame (230) {

17 stop();

18 }

524 mﬂﬂv'uﬂ%nﬁmé File = Export > HTML+SWF uansisnmd 3

5.2.5 Mntniilng det.php , dethtml uay delswf lUldlulnamos www/scilab3 was Server $1a0uaziln
browser internet explorer s URL §3d localhost/scilab3/det html fanwd 4 anduazuans Form Ainadetu
uazvaanstloutoya matrix [1 2 ; 3 4] adlu TEXT BOX uazadniidy “@uin’ ssuansdaninil 5 audidu

aUlAan1smfmesiinuudvasuning A

nnsmaaeuluduiudeya Flash Animation iietleudeyaadlusmu Source Code 2 : Action Script e
Scene_1 U559 9 v.sendAndLoad("det.php’ v, "POST"); daeilaridu sendAndLoad aganinsasu - dedeyaanduys
ugadumna detphp Iélasdsdayaluguuuy POST nisaniulu Source Code 1 : w1 PHP Language ussvindl 7
exec($com); xidunisasiviussananaldnansudwastufinnadndidudindlnddeafuludidrunananadnsvas Flash
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@ y = | @] httpfflocalhostfscilab 3 det. html

Eil_e IjZ_g:Iit View  Favorites Lolu_als I_-I__e_lp_

x |Q - E;:lai. ‘Es R,ﬁ'.” RA @ Web Protection is .

T:.T" Ehttp:I,flncalhost,fscilabS,fdet.html

AN 4: Funeunshus URL uusiules

) B

ASWATAMasTLLLN (Determinant) pIsATAMasTiLULN (Determinant)
A= ‘ matrx’xA:{a“ au:| A=
gy @

det A= @@, — ayay,

Sw oo

output = det([1 2,3 4]);
savematfleldet.bd’, 'output’y;

Code Scilab = et Output =

B B

N1sVIANAWBINLUUW (Determinant) N159IANAMBIALLLN (Determinant)
P alafal | |
| | aRaEN
output = det([1 23 4]); output= det{[1 2;3 4],
savematfile('det &' 'output]); savermatfie(dettd, 'output);
Code Scilab = | Ouput=[2 ]| | jesciabe [ ouput= 2]

= o = sa 3 s <
AN 5 A98719MTMAMDIULUUAVBILUNING A

animation #11 Source Code 3 : Action Script U84 Scene 2 G’Tiﬂuiwd’mﬁaajﬂlumzmuﬂﬁ Process fazuansissily
susuuAdeulw (animation) wazuanwwadmsitas uneuduanamuanii 5

finnrieddinmmuiulainisfauinseunufalumsideld amusavhanldegaiiussansamuasuans
Ameuldegngndouae
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' s REhAnmatoni _

£ C' | ® 202.29.8.254/5clab3/det.himl

. « L
mMsvIANawasiuuuy (Determinant)

‘ det (A) = .7 ‘

output = det{[1 2;3 41);
savernatfile('det ta' 'output?;

Code Scilab = ™" Output =

AT 6: FregansmAmesTinuudueauv3ng A #ruvns IP Address 202.29.8.254

5.2 nadaumsidanuiivlesvasuminerdesuiguasugy

fAasuldvhnafinds Web server Tagld server vasumine1dssnfguasusudsdl 1P address Ao 202.29.8.254
9t upload lnldfegensminmesiiuuudvenunsnd A Tuiuladfinan anmsnaasmuitszuvanse
vhauldesiivsavinmuazuansinouldensgniemnas muiuandunmi 6

5.3 nageunsldanuiulednu Tablet PC

Fafulsvihmsmaaoutiuledt http://202.29.8.254 futAies Tablet PC §u Acer A510 wazlsinsteudoyad
AMA 7 uazuansnadnsFan il 8 Famuinszuududaves Tablet PC anmnsaviiusmAusiules Flash Animation
iy SCILAB Ifeensiiuszavsan uasuansdnaulfogragniasmnady

5.4 n1snAdaUNNsIUMUlauduIUled
MINAABILaTa LTSI 40, 50 Way 60 MLUstuaNiel¥lu PHP wag PHP to SCILAB sausildilarsay
memory get_usag avdeuhiiulediidmiennusiliils mﬂu?uﬁwmmmmé"aLLasagiJLfJumﬂWmmmwﬁ 9
it 9 asulddszavsamlunisliniisanusmiiuleduuy PHP $aufy SCILAB anunsavinlddnd
PHP wuuUnd flesarnnisadreiauusasgnaserilusunau SCILAB (wnuiviulest PHP) sisiintsdunmdeilaidu
memory get_usag Az ¥manizymieanusfidely PHP Wit Smneanieies server agldmhemusinda
yso1aNINNINANALS

6. NanN1sAYLazNITDAUTIENE

9INNSAAEUNNSYNIUANLTATeT 5.2, 5.3 uay 5.4 nunsUszendldaulusunsy SCILAB saufiu Flash
Animation @wnsavieusaufuldiiuegnad Ingliuadnsgniomnads fedunisfidededanudulahiiodidléa
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Abstract

This article presents a simulation study of water heating by induced magnetic field to a metal tube with
an iron to heat the water inside the tube, 3 tubes were placed far apart 75 mm. the magnetic field induced
by the coil of wire wrapped around a hollow metal tube of around 100 with a diameter of the tube is 25
mm. the tube thickness is 2 mm., the tube length is 200 mm. all of tubes are equal. The full size of the
current is 1A and 2A of the magnetic field distribution with a numerical model of the stimulus. To obtain a
form that is adapted to control the heating section. To begin to heating, remaining the heat treatment level
and condition of the risks. The effect on energy efficiency and security of important information for designing
a water heating system with an magnetic field.

Keyword: Magnetic Field, Hot Spot, Induction Heating
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ﬁﬂﬁuwaaﬂ High Power LED $287435 SEPIC Converter %ﬁﬂ’mﬂuﬁ"w
lulasaaulnsiaas PIC wasusuauaInale
High Power LED Drive by SEPIC converter with PIC Microcontroller

and Brightness Dimmable

W1 Uwew, I Aawudl, sivdy newvdeu way Uiy Astydi
Wsunsudwrimnssudidnnseiing nqulvsunsuimnssuuazinnlulad
palInemansuasinalulad
UMY IMeaYTIvAQUATYTU

E-mail moregas 44@hotmail.com, wirub30@hotmail.com, tony tct@yahoo.com and hirunsing@yahoo.com

unfnga

unAamil 14 naue99sdunasn  hish power LED #289995 SEPIC  converter #9gnAauRusag
lulnsnoulnsatass PIC uazansavsvaawainld sviseildlivan high power LED lugadiuau 2 vaon do
anvrounsu §IAUYaNNITTULeadAtANYIIAY 20 V wagnszuaiwnaldn iy 700 mA lulasmoulnsaies
PIC16F877 vivthiinauguasastumasniiiosnwsysuusesiuetwimelined 29sUsunmaindelasuangmiunlsusy
AIUFINYeIYAADA  high power LED mnﬁmﬁlw"ﬁmﬁwwamww’mNﬁ}“mmw’szwmwwﬂﬂ'ﬂw'?ﬁ’v 19.5V, nszua

L@WNAIAUYIAY 615 mA UazNeTTWITAUTUAIWATNIAAIG O lux - 1,076 lux IAINGI 3 LinT

AdATY : woadAn1AYge, 2995Tunaen hish power LED, szuulniihdesaing, lulasroulnsaaes uaznisuiuanu
RN

Abstract

This paper proposed high power LED drive by SEPIC converter with microcontroller PIC and dimmable. High
power LED module circuit used 2 lamps, implemented by series. The output voltage equal to 20 V and
output current equal to 700 mA. High power LED drive circuit controlled by Microcontroller PIC16F87, which
regulate output voltage. Triac dimmable circuit is dimming brigshtness of hich power LED module. The
experimental result of the proposed circuit show output voltage and output current is 19.5 V and 610 mA,
respectively. The high power LED drive circuit can be adjusted from 0 lux to 1,076 lux (height = 3 m).

Keyword : High power LED, High power LED driver circuit, Illumination system, Microcontroller PIC and

Brightness Dimmable.
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1. unmin 2.2 lassainvasastuuazufuanuadneyavasn High power LED
JUT 2 uanaastiuvaen high power LED flasnsausuninuaindld Faszneusie 1) 2asusuanuainemiig
naangeslsaltus (Fluorescent Lamp) [1] Aogunsaiiilvinasainsifideffoanmnsalinnuadnaniunn uasdsiagn lnsuen vimihiuuauainswesyaraen high power LED Tuga 2) niaudadliln vimihfianussdiudune 3) 29as
Y o o oA Yo o w e ' &4 o & & o ¢ ° % = ° D Y v ° Y Ao .
widaidevemaondsninanunlimdsinddeninuainsge@eidudiomaanlnih vaeavgeaisawudigniluldeuly Seansvua mhiiwdaswseiulninszadudulwiinszuanss 4) 2395 SEPIC converter vuthiidugavaen high
AnwaigAiunnaafiugy Idesainsniglutig Idesadnanumaiiu Indesainaneluai wazgninluldludnuasdu 9 power LED luga uag 5) yaviaan high power LED Tuga viwmthitliniuadng
8nun elaulwuwuunmidlavivildly Tsausy e1msdrdnau Sues Wunisimvaeavgeeisawusuuunouuialuly
. . o v . Y cay 4w . R
N Feunnseeaannina1ifie de1gnistdauduiiios 6,000 $alus wazliaufougs ilviiaIesusueiniainau o— ! n -
o a % 9] | v ow, av { o o o ) % ' ' { = Diode High
ninuwazAulnuin andeidedenaiiadainisideiieldaunsanivsendandenusazannnuoustwmeiiior Felu AC Line | Triac Dimming Ly | e st SEPIC y 2 Povgver
o Y va 9 ¢ 1 dg v pap P a P o ' 1% ms 12V, out
Yagtuldimaimulaulnanilaigulvdaldiunaen LED Aflenenisldnuremasnuunaziinuieulseniiuild 220 Vs | Circuit —BH 17" converter 2 o
wnwinlideusyndanasny [2-3] o— | v B =1 Module
A15197 1 WsuiiguaaudRvemaeauLasaing 3UN 2 1935%Unasn high power LED fianunsausuanuaingla
Lighting Source Power (W) | Luminous Flux (lm) | Efficiency (Im/W) | Life time (hr) o .
3. M399NUUUINRTTUYAKADA High Power LED
Fluorescent compact lamp 5 250 50 10,000
High Power LED 10 750-900 75-90 50,000 3.1 SEPIC converter drive

. L. . . L. . niddeilldesnuuuliyalniidesainsfidruan high power LED 2 luga Aoludnuazeunsy daliu useduuay
13971 1 wanan1siUSeuiieuguaniRvesaeavigeaisawuiwuunsuuiiniunasn high power LED 351813156

Funauiiuléinail 1) vaen high power LED TWiuszavanmarwainannnimaenasuuiavgesisaiaus 15 im/W usld
nasuesndt 2) Usednsninvesnauaingves hish power LED unnnivaenyfeaisaisudilielinnuainasiiiu 3)
high power LED aansaldlsduiuuinndy 50,000 43lus Fdldliuunimaenigesisawuduuunsuuiin uaz 4) hish
1 = A ' a
power LED luifinsldlousen Fuduasidmansznurelymaniizizounsyan
Tugrvanediuaniinsduaiuarideiefunasaweadfiielilianuainaiuuntulaenidinsgaydelld

nITLAIANATIATTUYAVaEN high power LED fiasdnelvilaiviniy
v, =10X2=20V (1)

ey I, =1,000mA @

dWindunn leesuinsiildldunumaeaiilinuainsildtuegnilulutagdu [4 - 101 Famsesnwuuiasduvaen .

9 s Ao > o e S A vwve &
. 4 o o ‘ : e 4 A ' PSR RNANA WAl AR luAa ARl
high power LED LW’PJiﬂw’]LLNWUL@'WW!GlLLazﬁ]’]EJﬂi%LLﬁL?J’WlWGML'Vliﬂ%ﬁilLﬂu&aﬂﬂu’]ﬁuﬂlﬂaﬂ’]\m’m d Y

nnilymvemaentigeaisamudilanaunudy sAdeidldeenuuunarasneasduvaen high power LED luga

p , . » e o D o L o am V.,V 3)
Wisldluszuvdesainsneluissuuuanmilavfianuisausuanuainads wazaunsausuanuaingla Inetiisnnsues D=—201 2
- N , Vv, +V
195TA ABUBSIAET (SEPIC Converter) maammmﬂmwsmwwaaw high power LED uagldlulaspoulnsaians sooeme
PIC AIUANNTIYIINIUTBIINAT SEPIC Converter Wislilusssiunasnszuandngliiu high power LED leimnuiioanuuuly S0y

Tunsusuanuainawemaenldldraasufuanuainaionfendnnisvealawaautviinsaawsanuldauas p=—=>" "7 (4)
12V + 20V +0.3V

2. High power LED

D=063
2.3 auaaUAvamaan High power LED fathy AnRladatidwinty D = 63%
Tuenddeilald hish power LED %l 10W warm white high power led diode 91nU3%W Shenzhen Al () AldlunsmuaunIsiaLLEANATE95 SEPIC converter A1y 50 kHz wazINAAIA LY
Hanhua Opto uandluguil 1 Gsmaen high power LED Tugadiosnisussiuludadidnsintu 9 - 12 v uasiinszua iia LIFENR LaznTEUALWATIYATaEN high power LED fosmagninlumardudnuaudiaiiu
WU 1 A waedlfds 10 W high power led finnnuadneuszanas 750 - 900 (m Fsnneluvaen high power LED
luga lufl LED 9 vaenseludnuairensisd nafe dnisdesunsy 3 vaen wisevunuiu 3 uad L, =L, 2% (5)
2xAIT,

A

B

i’fﬁ 12X 0.63
e @ = B
\j 2X 0.01A X 50kHz

3UN 1 wiaen high power LED luga [2]
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v o
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I S
7500 IX =1 + High
Li,=8mH Cy =10 yr MUR840 2
VoL Ve MG ! 1 v Power
s 12V "1 |RFZ44 16 Cour our
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31]17'; 3 29937Unann high power LED

3.2 lulasaoulnsiaas PIC16F8TT

o

JUT 4 uanaesmuAuIRsiunaeamelilasreulnsames PIC wes 16F877A Gavimihiasnsdyayias PWM

A
v
F =1

Lﬁ@muqmmﬁ SEPIC Converter ﬁv‘imﬁwﬁﬁwwaam High power LED &ayaqyiad PWM ﬁgﬂaiwwumn
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IMUANLS IR TUYARADN high power LED léimunliiuswiudneds Ve = 25 V iffeiuSouiiiou
wsedutlounduiignuusussiuendng (v, Control) 1omsastunasn  msviauvesnasaunsaesuelddd
dleuswiutioundutiosniusaiugnads lilasaeulnsaiaes PIC ¥nsdredyaia PWM ’Lﬁﬁﬁaﬁlqjﬁaqﬁu wauiile
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3UN 4 1ssmuassiunaeadmelulasaeulnsiass PIC
3.3 Svdnuansdunauntsvirnuvadusunsululasaoulnsaimes PIC16F877
JUT 5 uanslnsysavimiihiuanstunsunsinnuvedusunsuileulilulasaeulnsaiass PIC vivuaiy

Jewleilagnesnuwuuliaruisaneiurgdunaunisvitaulddell na1ife letdalwiiieliasasvinau
lulasmeulnsataasasiuusedu V, Control wlasusesuaundeniiuiinea udrnludmuinmilodaifioadis
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Foyeyrow PWM Tillendafilihansannuideuludsll Weussiudunauinndt 2.5 V ilulasaeulnsaaesaniamleiaa
uazilloussrudunatieand 2.5 V lululasreulvsaaesiiufmladauntu udindulusuen v, Control anunw

ussriuenmlingi
‘ Start ’

SuA1 A/D

D >, = 63% D < 63%
PWM PWM
END END

JUN 5 Insvsauansdunaunmsinuvedusunsy

3.4 29935UTUAMUNETN

SUTl 6 uansuFunnuainswesyaviaen high power LED Tnsldgunsailauenuazlnsuen faduniuasil Ry ¥in
wihfidianszudlifuinfiulseq Gy, wagfuniuuum Ry, vmthiiusuussiu Ve, Sadunsmisusadui
dsluldiulaen msvhauvenasanunsassungldssil nande wWeusuaAnudunu Rp» Wiuannty usey Veos
fidnanas Fudunsmbaussfuiinglilauentihnssuadias demalinszuaiilinszduu 6 veslmsuenlvadias vl
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4. HAN1INAADNLLASNANITNAADY

udeiiliinmeassSudyana PWM Al 50 kHz weslulasasulnsatass PIC 16F877 aaan1susunsesud
YNLUNIINDINATDITTUMREANAYIAY 0 - 5V Fwmanisnaasslduandluun 7 dslulasaaulnsaaes PIC
annsandadygu PWM AdamlsAalutae 32.1 - 71.1%

CH1 %

] IFL’W» CERIR
LT _J) JL,J ]

CH1 %

YL

o

deysynes PWM fiaud 50 kHz (n) Duty cycle 32.1% (%) Duty cycle 32.7% (A) Duty cycle 67.5% uay
uty cycle 71.1%

A15199 4 HansnaassUsuLssuiaUsSuUAINNEINg

Vac Vin,ac VOUT Iout
0V, e 0V, oV 0 mA
50 Ve 1V, 16.4 V 15 mA
110 Vg 2.2 Ve 17.6 V 124 mA
160 Vg 5.6 Vie 18.6 V 270 mA
220 Ve 11.5 Ve 19.5V 615 mA

M3AB4MAT SEPIC converter Mvihmthduyaviaen high power LED lugarienissiaisasalulasaaulvsaiaesuaze
Yavaen high power LED luga wagyn1sdeuswiudunaiiefigainisiinuvensasiuyanasnillaeenuuy nua
N30 INUIILITIFUDWNAVEINITTU high power LED HAVNAU 195 V waznssuwaodnmvesnasianviiiu
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610 mA a1519% 4 uanskan1IaasUsuLsItuiaUsuANLEINg MensUSuAmAUAIUIIL RD2 Wieniigaatlung
bilasuwentnszua AnEan1INAReINUILTIUBUNRA1INTAUSULIRIS 0 - 220 V,,, ussduednaaiansadsuld
AAUA 0 - 19.5 V uaenszuaodnnamnsausuldnaus 0 - 615 mA

e T T AT T T

@)
gﬂﬁ 8 HANIINARDIUTULITIAULET (M) Ve = 0 Vi (W) Voo = 50 Vg, (A) Ve = 110 Vg, () Voo = 160V, Wag
Q) Ve = 220 Vs

'gﬂﬁ 8 nansnnaeUuLsILe? Fwensausuldsus 0 - 220 V.. gﬂﬁ 9 LLamaﬁqmmﬁﬂﬁaqajwﬁag”lusumzﬁwm'ﬁ
nasosyalihdesatsisznaulufensstiuganann, 29asauAL uazgavaen high power LED luga 34l 2 naon
ImEmaawﬁgwumagjumwiuﬂ?;uua:ﬁﬂaauiumm'm:mEJmm%aut,ﬁaﬂaqﬁumﬂmﬁamwawaaﬂ high power LED laiga
Fuidlesnnaneudouiiinvuzuasn high power LED Tuga shay
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(n) (@)

U 9 () yilviindesainaiiufumuaindld (v) yavaon High power LED

JUN 10 MmIveaesinauduvosuas

U7 10 wansnsmaaesiaanuduesuas ddunavaassauainsuesyavasniiniugs 3 wns iauainald
1,076 Lux wavannsolimmaindldiuil 12 a9auns wagamnsaviuauainaldivindu 0 - 1,076 tm an9197t 3
wanansilSeuifisuanuainagaraen High power LED 9w 20 W fiunasaneuuiiavigosisaisusd TOSHIBA 111 5
W 50 Lm/w pamardnaiavin 250 Lm Sauandlu

= - ™~ a ' . 9 < s
137199 3 WANTNAABLUBLUIIULNBUANMUAINNUDINADA ngh power LED ﬂUWaBﬂﬂ@ﬂJLLWﬂWQ@@L?ﬂLEIJUW

. ANUTULE
13901 AC
High power LED 20 W | Compact fluorescent 5 W
0 0 Lm -
50 Vyng 295.9 Lm -
110 V, s 564.9 Lm -
160 Ve 7532 Lm -
220 Vs 1,076 Lm 250 Lm
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5. unagd

unAnuiifunsiiaueisnsdun hish power LED uagamnsauiumuainld dussduganasnlilines
SEPIC Converter uazldlulasneulnsiass PIC 16F877A siwthilaruauussiulednnuesisastugamasnlyiasd ns
Usuahwheiseslanen mnmafildhmsmeasmuinussfueinnyenasidviniu 19.5 V, nszuaerdwniaivindy
650 mA warasasanInUiuAEaTaldRILA 0-1,076 Lux (Pamgs 3 wn3)

6. innssudssne
AMEEITEYRTRUANAMENTTINTEANAN Y aluayuyuidelasan1snuide SPIl Usednd 2554

7. 19Na591989
[1]  ASURRIUINEIIUNALNY LLaxau%ﬂﬁwﬁqwu ATENTUNAINY “UNA 3 ﬂﬁay%ﬂﬁwﬁdmuluizuulﬂﬁﬁuﬁaﬂ'jn”
http://www2.dede.go.th/bhrd/old/Download/file_handbook/Pre Fac/Fac 7.pdf

[2] Y. K. Cheng and K. W. E. Cheng, “General Study for using LED to replace traditional lighting devices”, International Power
Electronic systems and applications, pp. 173-177, 2006.

[3] High power LED 10W, Warm white Specification, http://www.hanhualed.com.cn/product/529976349-
209875758/10w_warm_white_high power_led_diode.html
[4] Wei Gu and Dongbing Zhang, “Designing SEPIC Converter,” National Semiconductor Application note 1484, 2009.

[5] Jeff Falin, “Design DC/DC Converters Based on SEPIC topology”. http://focus.ti.com/lit/an/slyt309/slyt309.pdf.

[6] Zhongming Ye, Fred Greenfeld and Zhixing Liang, “A Topology Study of Single-Phase Offline AC/DC Converters for High
Brightness White LED Lighting with Power Factor Pre-regulation and Brightness Dimmable” 34" Annual Conference of IEEE
Industrial Electronics, IECON 2008, pp.1994 - 2000, 10-13 Nov 2008.

[71  Zhongming Ye, Fred Greenfeld and Zhixing Liang, “Offline SEPIC Converter to Drive the High Brightness White LED for Lighting
Applications” 34" Annual Conference of IEEE Industrial Electronics, IECON 2008, pp.1961 - 1967, 10-13 Nov 2008.

[8] Zhongming Ye, Fred Greenfeld and Zhixing Liang, “Design Considerations of a High Power Factor SEPIC Converter for High
Brightness White LED for Lighting Applications” IEEE Power Electronics Specialists Conference, PESC 2008, pp. 2657 - 2663,
15-19 June 2008.

[9] M. Ali, M. Orabi, M. E. Ahmed and A. El-Aroudi, “Design Considerations of Modified SEPIC Converter for LED Lamp Driver” [EEE
International Symposium on Power Electronics for Distributed Generation Systems, pp. 394 - 399, 2010.

[10] dufide mddosduns, stude neuvdeu uaz duyun Ashn, “aeasduyavasn High Power LED #783995 SEPIC Converter uay U5u
arweislaffivundnuarsiangn”, nsdsegadnng ity wasWaiundeUssend aSsil 3 (ECTI-CARD 2011), 5-6 wewnay 2554,

“75 VanlsaSeuansiniinasguninendeiianisiauvediuesgedsduuagnsnssuniougussunauendeu” 281



The 4™ NPRU National Academic Conference 2012 ‘ Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012

nswanIsnisuiledemannieluussinalng
Development of Methodology in Solving Flood Disaster in Thailand

s =

ANEN519158 A5, 59UY8 AFYE

o

Wsunsudvriminssulys)
AalzInemansuazialulad un1ing18es1vsguATUgY

tawatch_t@hotmail.com

unfnge

H a onndeduseianeimbviudnelidanimdemenofiauasninddusulull  wa. 2554 menanuse
ﬂ ’] ﬁu ’] I) u a N a q ’] u I)I)U U U s s EJ ’] EJ mamilesaniingaunmumunsUssauamdeneie 1.43 Smdmuimussiiaeiiags 813 au enndedasnaing
yssTITIA U AInLaz NSNS ey eiRumsuImseaAuiligndas  msdgndineareranama
mssaliviaety  msldiauligndes  msudtymenndeildlaenisuimsiamsenndviin  lneld  wmsnisly
S ﬂ I Fuoasruazumsmslulsaoasns smsmslideeasrldunmeasrndow widunlmuszvie aordguh ududs
ﬂ aq 3J ’J fa ﬂ iig‘l E‘l ﬁ"] (g 1/797m7521/7“1?’5?'\7#@55”7\7Zriﬁm'f)7'iwz/7nmyftﬁauﬁmfm'n/ n1sensTUvsEn iR ndaase  (Sinele
command) msEineusuuay samgunsalllesiudviau Tt w.e. 2555 syuraldeusdfeutsyanm 350,000 aruumluns
dosduvssmanniouaslaimsandumslvunanuds  amindelasimsiaSeauysalesannseannitudemean
gnndelaiduduausnn

LaZAAINITUNINYINTUN (CE)

(- ¥
o = AdAey: gnnde, Yszinelng, aune, nsuinsdanis, miuilelayiuiviou
913158181 UInlng

Abstract

Flood disasters cause damages to life and properties. The catastrophic flood in 2011 in north and
central Thailand including Bangkok resulted in a damage of US dollars 47,600 million and death toll of 813
people. Floods occur due to natural causes such as heavy rainfall etc and human factors such as improper
reservoir operation, blocking of drainage channels, deforestation, improper land use etc. Solving flood
disasters should be done by integrated flood management, using structural and non-structural measures.
Structural measures include construction of dams, levees, flood drainage channels, pumping stations and
flood retention reservoirs, etc. Non-structural measures include flood forecasting and warning, single
command institutional arrangement, training education, and logistic supply. In 2012, the Thai government has
approved a budget of US dollars 11,700 million for flood control and mitigation work in which some work is
now in progress. It is expected that the work when complete will reduce flood damages significantly.

Keywords: Flood disaster, Thailand, Causes, Flood management, Solving flood problems.
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The Simulation of Reinforced Concrete Walls under Cyclic Lateral Loading
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Engineering Research Center (PEER/ATC 72-1) 1$aq [Modeling and acceptance criteria for seismic design and
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Abstract

The Purposes of this paper is studying simulation of reinforced concrete walls (RC. wall) under lateral cyclic
loading by computer program Perform 3D is compared to there testing results. First testing, Pilakoutas., and
Elnashai, A. S. tested reinforced concrete walls which reinforced concrete walls apply lateral cyclic force, but
not apply axial force to reinforced concrete wall, both second and third testing, Dazio A. et al. and
Wallace, J. W. et al.,, respectively tested reinforced concrete walls which reinforced concrete walls apply both
lateral cyclic and axial force to reinforced concrete walls. Modeling of reinforced concrete walls are used by
fiber section which Modeling of reinforced concrete walls include modeling of concrete and rebar according to
Pacific Earthquake Engineering Research Center (PEER/ATC 72-1) title [Modeling and acceptance criteria for
seismic design and analysis of tall buildings]. Results of simulation of reinforced concrete walls under cyclic
Loading are modeled by computer program Perform 3D, and the results of simulation resemble testing

results. The energy dissipation and Axial Force are significant to results of this studly.

Keyword: reinforced concrete wall, lateral cyclic loading, and energy dissipation
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Abstract

The objectives of this research are to study the attitudes of the passenger van commuters and to
investigate the influence of psychological factors on their will to continue the use of public van service. The
data was collected by using questionnaire survey technique. The employed attitudinal factors were attitude
toward the behavior, moral obligation, subjective norm, perceived behavioral control and behavioral intention.
The intrinsic relation of the model followed the Theory of planned behavior (TPB). The structural equation
modeling was applied for estimating of the relation between psychological variables and the intention to use
the service.

The results from 415 samples of public van users show that the result from Confirmatory Factor
Analysis indicates that the observed variables correspond with the latent variables. For the consideration of the
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causal structural relationships, the assumption model is fairly harmonious with the empirical data. When the
latent variables in the model are considered, the will of public van users is directly influenced by Perceived
behavioral control, Subjective norm, and Attitude toward the behavior respectively and the relationship is
significant at 0.01. Their effects (coefficients) of the relationship from the models are 0.27, 0.25, and 0.24
respectively. When the Squared multiple correlations are considered, all causal variables could co-explain the
variance of the attitude of the public van service usage at 39%.

Keyword: Psychological Attitude, Public Van Service, Theory of Planned Behavior (TPB), Structural -
Equation Modeling (SEM)
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Abstract

This study is an evaluation of damages and deteriorations of residential RC buildings in community area.
Visual inspection, compressive strength, cover thickness, thickness of plastering mortar and carbonation depth
of RC buildings in nine residential communities were measured. The results indicated the different damages.
For precast structures, it was found that water leakage at the joints of the structure was the most common
problem. It was also found that there were some problem with the deterioration due to Pyrite reaction. As for
structure which were cast in place, the most common problem is the cracking of the structure. Deterioration
of plastering mortar and corrosion in some parts of the structure is obvious in the second part of the Klongtoey
housing project, These structure may have some problem with water leakage, but the level of damage is less
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than those of precast structures. The compressive strength and cover thickness of most of the structures were
larger than the design specification. For carbonation depth, it was found that the rate of carbonation was
higher in the buildings located near expressway while the buildings in Bangkok showed, on average, higher rate
of carbonation than those in the suburb area. It was also found that the rate of carbonation of precast
concrete buildings had greater carbonation resistance than those constructed with cast-in-place method in the

similar environment.

Keyword: Visual inspection, Carbonation depth, Schmidt Hammer, Cover, Carbonation Coefficient
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Abstract

This research attempted to study the improvement of lateritic soil by bottom ash, lime waste and sodium
hydroxide solution. Tthe improvement aimed to use for road embankment construction. The study focuses on
the effect of parameters (e.s.) particles size distribution, proportion of bottom ash and lime waste and curing
times on the engineering properties of lateritic soil. Bottom ash and lime waste were supplied from the BLCP
POWER electric generation factory located in Rayong. Proportion by weight of bottom ash and lime waste at
ratios of 1:9, 3:7,5:5 and 7:3 were mixed with 5 molars sodium hydroxide solution. Preliminary results show
that the proportion 3:7 is recommended to achieve for mixing with grade B and D grain size distribution
according to the subbase standard specification of The Department of Highways, Thailand. Experimental
results show that maximum dry density of the improved lateritic soils decrease optimum water content of the
improved were increase. Both soaked and unsoaked C.B.R. increases with increasing curing times.

Keyword: Soil improvement, Bottom Ash, Lime waste, Sodium hydroxide, Lateritic soil
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Application of 2-D Finite Difference Model to Simulate Seepage Flow
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Abstract

The analysis ofa seepage flowthroughanearthfill dam is very crucial point in the dam design. The
classical graphical method for analyzing a seepage flowmay be too complicatefora multiple-zone earthfill
dam which is commonly presented in an earthfill dam. The difficulty for an investigation of seepage flow
through a dam can be solved by the means of numerical models, so called finite difference or finite element
model. This paper illustrates how a finite difference model can be applied to investicate a seepage flow
through an earthfill dam. The 2 dimensional finite difference of groundwater flow-MODFLOW is applied to
analyze a seepage flow througsha typical earthfill dam. This groundwater flow model provides the piezometric
head field of seepage flow within a dam. Next, the advective transport-PMPATH sub-model is run to
delineate the flow lines through a dam. The combination of fields of piezometric heads and flow lines
illustrates the flow net and phreatic line within the dam. The result of the study clearly shows the uses of

applying finite difference models for the seepage flow analysis.

Keyword: 2-dimensional, Finite Difference Model, Simulation, a Seepage Flow through an Earthfill Dam
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1.Rational

The design of earthfill dam is required to carefully consider seepage control, as the 25 persent of dam
failure cases are caused by uncoordinated seepage seepage control[1]. The control of seepage flow which
decreases the excess seepage discharge can be done by implementing the low-hydraulic conductivity zone in
the dam or frequently so called “core zone”, and also byconstructinga draining system within the dam [3].The
lavish seepage flow through a dam may cause piping failure in a dam.The flow net graphical delineation for
investigating seepage flow is obviously practical for homogeneous- and simple-shapedearthfill dam. Normally,
the earthfill dam is multi-zoned earth damwhich causes the seepage flow mechanism to be more
complicated.Herewith, the numerical method would be the answer to deal with a multi-zoned earthfill dam,
as it can handle faster and more accurate seepage investigation rather than the classical graphic method. The
paper illustrates how to apply a 2 dimensional finite difference of groundwater- and advective transport model
to investigate the seepage flow in an earthfill dam.

2. Theory
2.1 Groundwater FlowEquation

The groundwater flow equation is initiated from a combination between continuity equation of mass

(equation 1) and Darcy’s law which is an empirical equation (equation 2) as follows [1] :

8aq gy da dh
kY ¥ + Z — S'_ (1)

dx dv az at
q = _IL?I& (2)

The groundwater flow equationcan be written as a partial differential equation as follows:

- a2
X

(Kxx .

The variables in equation 3 are previously defined.

R 3%k %R ah
-+ Kyy@ +Kzz ;) = S-E 3)

Wherex, y, z are coordinates system for distance, t is time, g is discharge per unit width,h is hydraulic
head,K is hydraulic conductivity and S is storage parameter. Equation 3 can be so called as “Poisson’s

Equation”. The main assumption of deriving groundwater flow equation is the constant density flow.

3. Model Application

The studyillustrates a 2 dimensional finite difference of groundwater flow model-MODFLOW-96 (Figure 2) in
order to simulate a flow net throughanearthfilldam. The problem domain is the cross-section of the earthfill
dam relied on the impervious foundation at the ground level of + 51 meters (Figure 1). The upstream water
level is + 63 meters, while the downstream level is + 52.5 meters. The porosity is about 0.25. The hydraulic
conductivity in the previous zone is 40 meter per day, while that of the impervious zone is 4x10” meter per
day. The top elevation of earthfill dam crest is + 66 meters, while top width of dam crest is 6 meters. The
basement width of dam is 50 meters. Then the finite difference groundwater flow model is set up based on
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the earlier mentioned data of the earthfill dam. The Dirichlet boundary condition is applied for the heads at

upstream and downstream. The Neumann boundary condition is applied for basement of dam.

Water Elevation + 63 meters

Impervious Zone

s . i B = 3 L - : o H.!_
£ ~ e £ Pl [ J Fd ¥ 4 P ! h.ih.h
Pk 4 7 A0 Wl gl . i "l LA PN
L £y - _Basenient width#50 mﬁerki : 7 g s i i

Elevation + 51 meters

Figure 1 Finite Difference Grid of the earthfill dam

4. Study Results

The groundwater flow model-MODFLOW-96 is run by the mean of steady state. After runs, the piezometric
headsare plotted from the model runs (Figure 2). The piezometrichead lines delineate the flow direction from
upstream to the downstream according to the gradient of pressure. The advective transport model-PMPATH[3]
is, thereafter, run and then provides the flow vectors through the earthfill dam (Figure 3).The intersections of
piezometric heads and flow vectors give the flow net through the earthfill dam. It can draw the phreatic line
from this flow net as shown in Figure 3.The seepage flow is from the upstream and driving through the
pervious- and impervious zones, respectively. Then it drives down to the downstream toe of dam and there is
no other vector that intrudes to the downstream slope.

I, L -
= i o

Figure 2Thecalculated piezometric head from the groundwater model run (modified from [2])
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Figure 3Thecalculated flow net from the groundwater flow and advective model run

5. Summary
The paper illustrates how to set up the two dimensional groundwater- and advective model to delineate
the flow net through the multi-zoned earthfill dam. The two dimensional groundwater-and advective model

shows that itcan well draw the flow net in atypical heterogeneousearthfill dam.

7. Reference

[1] F.Kazim and W.S. Fei, Numerical Parametric Simulations for Seepage Flow Behaviourthrough an Earthfill Dam, Journal of Civil
Engineering, Vol.14 No. 1 2002.

[2] Singh, B. and Varshney, R.S., “Engineering for Embankment Dams.” A.A. Balkema,Rotterdam, 1995.

[3] W.H. Chiang and W. Kinzelbach, Processing ModflowA Simulation System for Modeling Groundwater Flow and Pollution, 1998.

336 “75 VannlseSpuanstninasduninerdaiiensiauviosduegredsdunasnisessuniondussuatonden”

The 4™ NPRU National Academic Conference 2012 ‘ Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 12 - 13 July 2012
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Abstract

A classical theory to analyze flow in an aquifer underneath the concrete dam is the Laplace
equation with homogeneous condition of hydraulic conductivity. Based on the theory, the flow underneath
the concrete dam, in practice, is delineated by drawing a flow net which might be subjective by each drawer.
The assumption might not be consistently conformed the real situation in the field in which the subsurface
underneath a dam is normally heterogeneous or anisotropic. However, the flow analysis beneath the
concrete dam can be analyzed and drawn by using the 2-D groundwater flow and advective transport model.
In the classical flow net drawing, it is very difficult to delineate the flow net for the heterogeneous porous
mediia case. The paper demonstrates how to apply the 2-D groundwater flow and advective transport model
to delineate the flow net beneath a concrete dam. This is an alternative tool to analyze the flow and
pressure below a concrete dam. Furthermore, the paper explores the heterogeneity effect of conductivity to
the flow net beneath a concrete dam. The results show the 2-D finite difference of groundwater- and
advective model can simulate flow net very well in both homogeneous and heterogeneous porous media.
Moreover, the heterogeneity effects of hydraulic conductivity to the flow net are discussed by comparing with

the homogeneity case considering various hydraulic conductivity values.

Keyword: Homogeneous, Laplace’s Equation, Flow underneath the concrete dam, Groundwater and advective
Transport Model, Flownet, Heterogeneity Effect,
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1. Rational

A flow net is a graphical representation of two-dimensional steady-state groundwater flow through aquifers.
Construction of a flow net is often used for solving groundwater flow problems where the geometry makes
analytical solutions impractical. The method is often used in civil engineering, hydrogeology or soil mechanics
as a first check for problems of flow under hydraulic structures like dams or sheet pile walls. As such, a grid
obtained by drawing a series of equipotential lines is called a flow net [2]. The flow net is an important tool in
analysing two-dimensional irrotational flow problems. However, the theory of drawing flow net is constraints
under many assumptions, i.e., (a) an aquifer is homogeneous, isotropic and saturated, (b) there is no change in
head with time, (c) soil and water are incompressible, (d) flow is laminar, and Darcys Law is valid, and (e) all
boundary conditions are known. These constraints are different with the real nature situation in which an
aquifer is commonly non-homogeneous, anisotropic and head is varying with time. These constraints for flow
net can be overcome by 2-D of finite difference of groundwater modelling. From the aforementioned reasons,
it induces to this paper; the paper shows how to apply the 2-D groundwater flow and advective transport
model to delineate the flow net beneath a concrete dam and explore the heterogeneity effect to the flow net

beneath a concrete dam.

2. Theory

2.1 Laplace’s Equation
The groundwater flow equation is initiated from a combination between continuity equation of mass and
Darcy’s law-an empirical equation [1]. In the steady state flow, the groundwater equation flow can be written

as a partial differential equation as follows:

ax? a2 az?

8%h , 8*h , %h
= )

The partial differential equation can be so called “Laplace’s Equation”. The main assumptions of deriving

Laplace’s equation are homogeneous media and the system is not varying with time.

2.2 Flow Net

Mathematically, the process of constructing a flow net consists of contouring the two harmonic or analytic
functions of potential and stream function. These functions both satisfy the Laplace equation and the contour
lines represent lines of constant head (equipotentials) and lines tangent to flow paths (streamlines) as shown
in Figure 1. Together, the potential function and the stream function form the complex potential, where the
potential is the real part, and the stream function is the imaginary part. The construction of a flow net provides

an approximate solution to the flow problem.
3. Model Implementation

The study illustrates a 2 dimensional finite difference of groundwater flow model-MODFLOW-96 (Figure 2) in
order to simulate a flow net underneath a concrete dam. The problem domain is the cross-section of the
embedded weir and its foundation. The upstream water stage is 12 meters, while the downstream stage is 10
meters. The porosity is about 0.15. The study simulates the hydraulic conductivity for 4 sets as follows: (a) setl
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- homogeneous hydraulic conductivity-K1 = 0.3 meter per day and the other 3 sets of hydraulic conductivity
(Table 1) where K2, K3 and K4 are hydraulic conductivities for set 2, 3 and 4 respectively

Figure 1 A flow net of groundwater flow in a hill slope (Arlai, 2012)

Concrete Dam

_ water table; h=12m

o S

. water table; h=10 m

T

/
aquifer S
S

65 m
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“‘\\\/‘\(ﬁ_“-ﬁ_&

= = = =2l

no-flow bﬂounda‘iry

Figure 2 A cross-section of concrete dam [3]

Table 1 The different sets of hydraulic conductivity in the model domain

Layer Depth (m) Set 1 Set 2 Set 3 Set 4
Ki(m/day) | K2(m/day) | K3 (m/day) | K4 (m/day)
1 (Top) 1-3 0.3 0.3 0.3 3
2 (Middle) 3-5 0.3 0.003 0.003 0.003
3 (Bottom) 4-9 0.3 3 0.3 3

The 4 sets of hydraulic conductivity unveil the effect of heterogeneity of conductivity to the flow net
underneath the concrete dam. The hydraulic conductivity is demarcated into 3 layers, i.e., high-, low- and high
conductivity in order to represent a typical aquifer in which is intervened by low conductivity layer in the
middle. From the problem domain, the 2 dimensional finite difference of ground water model is set up. The

upstream head is specified as Dirichlet boundary condition with head of 12 meters, while the downstream
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head is also specified as Dirichlet boundary condition with head of 10 meters. The model bottom boundary is
specified as Neumann boundary condition at the depth of 9 meters from the channel bottom. The thickness
of model is specified as one meter; while the set of hydraulic conductivity is varying as mentioned above. The
model set up is shown in the figure 3 with Ax = 1 meter, Ay = 1 meter. The horizontal distance from upstream
to downstream is 65 meters.

water table @5

h— 12 m \v/i water table

h 1

| amstapny=regd Undd nr=

ifer

0

Impervious Bed

Figure 3 The 2 dimensional of finite difference of ground water model for the problem domain

4. Study Results

The groundwater flow model is run for 4 different sets of hydraulic conductivity as mentioned in the model
implementation. After runs, the piezometric heads are plotted from the model runs. Thereafter, the advective
transport model [3] is run and then provides the flow lines of various runs. By combining the piezometric
heads and flow lines, the flow nets are delineated according different sets of hydraulic conductivities. The
results as shown in Figures 4 to 7.
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Figure 5 The flow net underneath dam due to the 1" heterogeneous hydraulic conductivity (K2) case
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Figure 7 The flow net underneath dam due to the 3" heterogeneous hydraulic conductivity (K4) case

Figure 4 shows that the 2 dimensional finite difference of groundwater- and advective transport model can
delineate the flow net very well. By the way, Figures 4 to 7 unveil that the heterogeneity obviously changes
the piezometric head lines from the homogeneity case due to the intervened low-hydraulic conductivity layer.
In set 3 and 4, the flow in the top hydraulic conductivity layer is controlled to flow from the upstream to
downstream above the intervened low hydraulic conductivity layer. While in the lower high hydraulic
conductivity (bottom) layer, the flow velocity is lower than the upper high hydraulic conductivity (top layer)
due to obstruction of the low hydraulic conductivity in the middle layer. However, in the set 2 or the first set
of heterogeneity, the conductivity in bottom layer is ten times more than the top layer; therefore the
groundwater in the bottom layer flows much faster than the above layers.

5. Summary

The paper illustrates how to set up the two dimensional groundwater- and advective model to delineate
the flow net underneath the concrete dam. The model shows that it can well draw the flow net in both
homogeneous and heterogeneous aquifers. The heterogeneity affects to the flow net field due to different

hydraulic conductivities are analysis and discussed.
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