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Abstract
This academic article aims to present the guidelines for teaching and learning to vocational
and higher vocational certificate respond to the vision “Produce and develop a high-competency
vocational workforce for country development Based on the philosophy of Sufficiency Economy”.

It raises the quality of vocational education management, study plans, and learning management
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to be appropriate according to the vocational education curriculum modern and linked to
professional standards or performance standards. That affects raising the quality of students
to have high performance.

Reforming teaching and learning according to the vocational education curriculum to
respond to changes in the 21st century, linking the vision and policies of the Vocational
Education Commission Office. Propose guidelines and suggestions for educational institutions
to develop, including : Step 1: Develop a semester-by-semester study plan that takes into
account difficulty and career-based learning. Step 2: Determine the teaching time according
to the nature of the course continuously. Step 3: Design and organize integrated learning
activities between subjects. Link to professional standards. The goal is to raise the quality
of students to have career competencies and competencies according to career standards.

Keywords : high-competency, professional standards, Block course learning, integrated teaching
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Abstract

The purpose of this research is to create a training kits on Brushless DC motor (BLDC)
Driving Techniques for the basics of electric vehicles. and to assess satisfaction in
organizing brushless motor driving training for instructors in the Institute of Vocational
Education southern Region 2. This is carried out by designing the course content to be trained.
Then create a training set for driving brushless carbon dioxide (BLDC) motors for the basics
of electric vehicles, complete with training documents. After that, the quality was determined
by 5 experts and training was provided to the sample group by means of nominations from
the parent colleges in the Institute of Vocational Education southern Region 2, which offers
bachelor’s degrees in automotive technology, with 3 students each, that have not yet been
taught at the bachelor’s degree level in the said field, 2 people each, specifically selected
from technicians in 3 establishments in Krabi Province, 1 person each, and from teachers/
instructors interested in participating in additional training, totaling 5 People, a total of 22 people.
The assessment tool is a quality assessment by experts. and a questionnaire regarding the
level of satisfaction of project participants. Data were analyzed using frequency values.
Mean and standard deviation.

The results showed that 1) the result of the construction of a brushless motor driving
(BLDQ) training package for electric vehicle basics; A total of 14 training sets were obtained,
together with 3 training documents. The overall quality of the training sets was in a good
level 2) The level of satisfaction of the trainees with their participation in the project.
It was found that the overall level was at the highest level, but when considering each aspect,
it was found that all aspects had the highest average level. In terms of trainers, the satisfaction
level was highest

Keyword : Training kits, Electric vehicles, Satisfaction
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Abstract

The objectives of this research were to : 1) design and build an F11 (air conditioner
flushing liquid) recycling-through-distillation machine, 2) test and determine the efficiency
of the F11 recycling-through-distillation machine, and 3) study the users’ satisfaction
towards the F11 recycling-through-distillation machine. The target group in the experiment
consisted of 20 automotive air-conditioning technicians in a firm repairing office air
conditioners and car air conditioners in Mueang District, Songkhla Province derived
by purposive sampling method. The research tools included an experimental record form
and satisfaction questionnaires calculated by percentage, mean, and standard deviation.

The research results revealed that : 1) the developed machine can recycle F11 through
the distillation method. Two systems for controlling the operation of the machine include
manual and automatic system with both the F11 liquid recycling system and the distillation
system are installed in the same machine. 2) The efficiency of the F11 recycling-through-
distillation machine was as follows. (1) In terms of the structure, the machine consisted
of F11 liquid pump system, hot water boiler system, cooling system, and distillation
system which worked properly in normal conditions calculated as 100 percent efficiency.
(2) Regarding the distillation and recycling of F11 liquid, it was found that the amount of F11
put in the boiler was 6,000 ml. With the received recycling amount of 4,190 ml accounting
for 70 percent at 1,800 ml loss or 30 percent. 3) Finally, the overall satisfaction of the F11
recycling-through-distillation machine was at the highest level.

Keywords : F11 liquid, recycling-through-distillation machine, air conditioner

1. unin

in3esufuemeaniglusnsudaziaiesiueinianislueinis Wugunsaluuemaniglurios
Tifanuduluszduiissnesiosns dehlkauiinnuddnauienmedaduiidedldiulaeily wivin
deldsuluuu q uazlilinsradaguasnwiegrsgniasyinlinenmsawesdadugunsnindnuos
szuurhanuduinenudens wu vamesreumsawesivll viediuszuunieluresneumsawes
Anenudeme detiasomadednanitiseuaiosiuenmasoseulnensdeharuazen
srvunnsluresiaiostfuenianou nszanudemevesnesnsawesazviliszuunaislulie
nsgaduiilosaniiiaviagiifinannisndeeduiedaainasiuidusie q vlideianudu
Tuszuuifumssiuvieludsdiusing q ladauysal uagilfeoumsawofiauntn Jsazifunaliiia
nsAuddemdinunagilionmsaweifongnisldvuduas (1] Jagtunanznseinia
duazoos atuiy fUsinaiuinniudes 4 dumeyiiliuesluiogerde anvsn uenainaglid
RegunImvesfegerdoudy Juinliuesiuszansamasviaufiannsy Suneuesignislden
warduddomdanuluiin nsdsuesedradudszsrazrilidudiusing q nmeluniowedazein

24 KRIS-JOURNAL

N3N amdunisendiinuniald 3




U9 4 aduil 1 unsieu - Squieu 2567

UNAIUIYEY

vilivihauldiduussansam dreansedelunsdenusugunsaling 4 Jaduisquanesifedimis
Msdaadessuennia Seddfannuagiivsslev uenanazdaglinesinuiu venldesas
Uszdndam dereuszudacli aorgnisldanu waziunisteilionianigludiuwazsasud
aronuazUTIAnidelsndndae
TnnsAneduneun1sihaaze1nsruunelurenaiosUSuena Tnefiierdreszuy
vothen F11 fanlduduasniivlandiflidmsvdahmmuaronssuundlurenniecsuema
Tnsawe aztudlethen F11 Ashudmelussuuveseiesuiuoniafazasdnsdsanysnuas sy ng
genueuen lvsruunsluvenniesuivemaianuarein n1sdsssuungluliianuazenn
Tunsdeuuravaddosdns 2 - 3 seu ﬁy’qﬁﬁuaaﬂiﬁué’wmmiaﬂmﬂLLazsuumﬁuaam%"aw%’uafmm
Gmnansiihendreszuuideddusinamnnmallude msdeudisunsumsawesvousiofuama
YUIR 30,000 Ty AULUAD9N81E195YUU F11 $7U7U 5 - 6 970 LLasﬁﬁwﬁ@ﬁ:ﬁmé’Nizuuﬁsjm
nslfauudazadsazgnudesislaslifiduneunisiniivuiominised1egnis Fudunisviane
dunndouuaradraannglonnid venaniudduudenieniusiuiuinn Yssneufuten F11
fismmoudiege Usgleriannstharsianudunduunldlndedagnsies sstevilinuanildang
#n4 9 fieatvansyhanudusaznisiiiiueny sudaddiusndidlunsiuinveudedinden
munpuinowazssdoutetsdudu « de
nndgmdandndrsiugifeislivssiviirionduilnaaie F11 dmfuiaiesiveiniaiid
Uszansnn lngldiinsmuuiusazanansathiherdesyuu FLL nduanlfouldlnl vlisznda
nslithendesruuuazdiseyindauanien anuafivmsennalddnde

(v -3 a o
2. QﬂQUiZﬁ\?ﬂﬂ"l'ﬁ?QﬁJ
2.1 WeesnLuUkaras 1aAsnendusiufatien F11 dwmsuesasuSuania

a

2.2 WianaaeuUsEans A nnIsYnaIuTeRAsaInaulien F11 dusuasealsuainid

=

2.3 wefnwianuitanelavesdliiifideirsenauslafaungn F11 dmiunsesuiuenie

3. UVBULWANISANY
3.1 naudhmneililunisideadsd drnsdeuluaniudsznounisdunisdeuaiasiuainie
Tudtinau wazta3esdiuomialusnoud duneiiles Saminaswan $1uau 20 au las3snisiden
WUUR2A
3.2 fhuusiidne
faudsdu liun wdomndudludaren F11
Audsnu laun Usednsamnisinnu wasanuiianelavesyldau
3.3 spvnalun1Tivy Rusiideu nqunie 2566 89 eu nunIWuS 2567
3.4 \omifldlumanases Widemivlassnsysannisfuneisieaiesuverme

KRYS-JOURNAL 35

N3ENTININT dandunisendainuniald 3




U9 4 aduil 1 uns1eu - Squieu 2567

UNAIUIYEY

4. 3515AEUN15I9Y
fselAnwdayaiRntunsaiaaiesnduflmfatie F11 dwuedesusuenna uagnauny
Basrndunsadsgeduuuieliliussansnmgean fsvasdenduiolud nsaaeieandu
FmAaren F11 dmduiniesusuonnia fddutuniseniuniside sl
1. sonuuutazaiaedosnduiludaien F11
2. MyuAUSEIINILAZNENFIDE
3. afauagmaunmazesienltlunsise
4. Wildlduasinunusiudeya
5. MyinTeideyauwazasunan1sidy
4.1 nsesnuuukarasaaIesndulmAatine F11 dmduedesuduenia fduneunisidunis
el (nwdl 1)
4.1.1 Anwirdeya Q%ﬁﬂlﬁﬁﬂ@ﬁ%@mﬂaﬁﬁ’]L‘ﬂlﬂ,uﬂ158%’]%Lﬂ%8§ﬂ§‘1ﬁ1ﬂﬁﬁﬁ’]ﬂﬂ F11 d1msu
\wsesUSuenia
4.1.2 HuneunisesnuuuLazi@ouLuUse IHuuusweeienduileiAatinen F11 dmsy

WA5BIUSUBINTA AININT 2 LATESIATBIAULUY AININA 3

ANVUR _ .
> . s > AAERTOUA
KLY A
- wazasUNe
- 29U * Jseiiiu Y
ANYILDNANT 4 o ANSATILAEIN
Y LATDINAY AATNLAE -
LATIUIRY [ - - y > Usgansnn
dd SliAa a%auay WUTIUTIL o
NLNIVDY ¥ E1t N YDIATDINAU
atde! —> YDA - -
Tﬂﬂjmw k oA
WATDILDIVY Hren F11

AN 1 TURBUNITEDNLUULALAS1LATBINALS LAae F11

1 KRIS-JOURNAL

N3N amdunisendiinuniald 3




4 atun 1 unsiaw - dquieu 2567

N
UNnAIIUIYEY

dndriunuimiionuazeainey

ParauALszUULnd

aﬁm%muamﬁ’mﬁaﬁwmwmﬁu

FoaUFANUIYN

| — duvaisimes

a 6
Fawos
| —— fhanaudu
fanglafu L.
| LANARUAUWDS
) y
1AS91an fafutenslufa

Z \ Aonatenslofaldanu

1BLIDSABLLNSAWDS

AN 3 LATDIAULUULASBINALS MitAatnen F11 dnsumsasusuennia

KRYS-JOURNAL 57

NINFININS dandunisendiinunieald 3




U9 4 aduil 1 uns1eu - Squieu 2567

UNAIUIYEY

4.2 Uszvnsuagnquiiegs

Usg1nshunisidensedl As d1egeuluan ulsenauni1snIunNIsYauLAIaIlsuaIne

Tudgdnanuasesesusuanalusasus Tussninaswan

naudeg19lun1side fe Yedenluaniulsznaunisinunisdemasessuainialudineu

warkAIaIlsuaINFAlusSaEUs snaLied Jaurinaaral 31U 20 AL LABATNSERNLUULINE D

4.3 msUssfiununInvenasaInauslufauien F11 lun1susediuauninaisanausleida

1181 F11 49unau

4.3.1 uArag

A9t

v

g8y HapImglunisussidiuaunimesesnausledatien F11 Ysenaume

AAu3 AnuaunsasaryseaunsallunisufdAndilunisgenuinisinsesusuennieludiney

wariAsasUsuanFlusasus agtiay 10 U 91u7u 5 A

432 a$anIesdioyszifiununin insesdieusziliugunimiluiuudouaiuuuuussanue

5 56U Usenaumensussliunsyiaurenasadslafia 4 au dell d1ui 1 ssuudugainen aui 2

STUUNTDAUUNSDU AUN 3 TEUUNITYINANUEY WAZAUR 4 STUUNITAIULLL

4.6.3 Usvilununin lagaisanisvinauveansenausledatie F11 ey

waznaudednaiy nuuwInLuuUsEEuli W mgUssiiuaun N svinueLeaToInauslefa

e F11 wazynniiderawauuzliduiinaslusuudeuniu iusiusiudeyadniuuaaunny wagiasien

v '

TayarnadswaraLiowuunInggIu wndaadeninnin 3.50 feduaseanausledauien F11

=

JnunmEansUsEliununw

v
o

4.4 wieulelunide wsesilodfeusznaume 1) wuuduiindeya uaz 2) wuuasuany dvuneu

NFATUALATIADUANAIN AINTNG 4

d1579a07un

ndS koA
1181 F11

T¥wesas >

Wit Tan
aunsal
Tunslaau
\SeInau
A
ven F11

AamaATo
LazNAad
WS aINaL

SlyiAa
vhen F11

—p|

Tauass
C% =
wazTuin

Joua
U

t

wuuUusn
Jaya
Y

AUV
Yayaan
wuuTUIN

J9ua
U

AN 4 N15asATesindduiiennUseansa nnisvinanuesesndusludainen F11

25 KRIS-JOURNAL

N3N amdunisendiinuniald 3



U9 4 aduil 1 unsieu - Squieu 2567

4.5 manununudeyaiieUszdliuanufiowels

UNAIUIYEY

4.5.1 manunusndayaanmsnaaedldiniasnausludatien Flldedssluanuiinels

v
o

TTUNDUAINNA 5

naaedld
—> 44
WPSBINAU
§ I oS zufl AUTIUT
d19a aviang Hodia Usedlu W
EREERIGH BTREIEN Sren F11 ANURsnala UBHGER
feg [ swaunden B Tukuugouny MNIGRITEEH
> wUUERUNIN

Muil 5 nunsiiusvsndeyanannisnaaesieUseduanuianelalunisldnu

4.6 NMFATEdeyaNanITIve
n1siATean15Ide delaldaidlunsiinsizideya 1) Tinneideyanimaaatuay

'
=

naufegelavinn1sUssiuaIaaiuwuy Inematedes dulonuuinnsgiu 2) Msmeaeay

5. NAN15338
nsesnuuLaradatesdlufatien F11 dmduiedesuiuenie swwazidunesdUsynouves
Fudusudneuasvuansiannd 6
5.1 NamiaaﬂLLUULLasa%'Nméaqﬂébu%lsmﬁaﬂfﬂm F11 ﬁm%’um%w%’ummﬂ
@"3%’8159?1Lﬁumsa%ﬁnm%&né"u%lmﬁmfnm F11 dwduirdesduenemudduiuneuses
wuurnarlfiaTesunuy Sellanaudivieandnuae fil
5.1.1 @unsesledating F11 fe3snismunsy
512 fszuumuaunainnuueaades 2 sEuu fe sruuvivhedle uazszuuSHlulA
513 fiszuvilmdatien F11 LLaz'ﬁswmimuLtﬂuagj'maiul,ﬂ%mﬁmﬁ’u

5.2 Han1sIUsEANSAINNISYNUYeLATRINALS LAatnen F11

AN 6 LASeanausleAatinen F11 dnsunseausuainia

KRYS-JOURNAL 54

NINFININS dandunisendiinunieald 3




U9 4 aduil 1 uns1eu - Squieu 2567

UNAIUIYEY

va

Adglaaliunsmeaesnyseansainnsiauvesassanauslefauien F11 lakanisvaaes el
5.2.1 A1INAABINITYINIIUTEUUEIUAN 9 V00AT09s wLAaUeT F11 Tngyinnsvnaassgl 9
F1u3u 5 A3 [Bnsdunmned1lndda uatuiinuaasdlunuuresuiiudeya Fsagunanisnaasdle

De
=De

A3 1 WANITNAABINITYINIUVBITZUUAN ¢ VadLATesslnAaten F11

AN519NAABINITINIUVBITEUUS [UAauen F11

naaas  Uugauien F11

Y 4 . wlpduindou  sTUUIMAMAEY  N1SAILMLEY WaNewe
A3ad N4

a

dnf  Hedn@d  Unfl  Heunf  Un@  HednA  Unf  Heund

R v v v
2 v v v
L v v v
adidia v v v v
ahiiis v v v v
aqu 100 100 100 100 Soway

N 1 uansnansaaesmMsiniuvesszuuilnAaien F11 didunisvaaes $1umu 4 dau
Usznoude druntsvieuvestugainen F11 dldnuudrnindssesiuiien F11 daunnsviieu
voandfaduthieu daumsinuresssuuinianufulazdunshnuressUUAIUILL ThnsAaes
$1uau 5 ads wud1 ugarhen F11 9nds Svhaudadudosas 100 egluaniizuni wiedutifeu
oudadudosaz 100 egluanizund szuurhanudu inudadudesaz 100 egluannizuni
wayszuunIsmULLiL ewAndudesas 100 egluaniizund

5.2.1 nsneaesnuseansninnisnauslaidanien F11 lnglguien F11 A6unsloautan
31U 6,000 Haddns dufigun)il 50 ssmnguldea luszaziaiig q udduiinuaasduuuuesy
ivdoya Jsagunanisvaaedld wanwalunnesed 2

40 KRIS-JOURNAL

N3N amdunisendiinuniald 3




U9 4 aduil 1 unsieu - Squieu 2567

UNAIUIYEY

A15199 2 HaN1SNAaRsnUsEANSAMNISNAUS lAaten F11 deadl

adeiitufinua naillunsnau @) Vunashenisludald (ml
1 5 100
2 10 220
3 15 340
4 20 520
5 30 700
6 40 900
7 50 1150
8 60 1450
9 90 2380
10 120 3380
11 150 4190

1AAI59N 2 waAIRANISUIUTEANTS A ImAsnaUS lwLAatien F11 wudi YSunadien FLl
nldlundadu 6,000 ml. gungiilun1sdugaieni 50 ssmuga@ea lagldiaan 150 ui Wen F11
nldsunnmssleda 4,190 ml Andudesas 70 uaziineugeyds 1,800 ml. Aadusewas 30

5.3 nan1suszdiumnuianelavesngudvunediidewsosnauslafaungn F11 fdannsan 3

M1919% 3 wamsdrmaanuiisnelavesnguiminendvansenausludauien F11 (N = 20)

fiail 518n15UsEEU X S.D. sEAuANNINe TR

1 gUss 4.80 0.41 1niige
2 dupeumsviiny 4.90 0.31 niige
3 szuuauUaendy 4.60 0.50 nniign
4 ANuEzaIN IS 5.00 0.00 nniign
5  dnwuzvesguniad 5.00 0.00 snnfign
6 mildaulaat 5.00 0.00 wniiae

Tagnmsy 4.90 0.30 anitgn

919157197 3 wanawanisdsamnufianelavesnguitiineiifidelndosndusledaunen F11
Tnsnmsauegluseduanniian (X= 4.90, S.D. = 0.30) ilefimsanidusiede nud mwazan 530152
Snwairvesgunzal n1sldanldas UssAvsam tumeu Ui szuueulasnade dlifiaufiaele
ogflusziuanniigaiuiiu

KR}S-JOURNAL 4

N3ENTININT dandunisendainuniald 3




U9 4 aduil 1 uns1eu - Squieu 2567

UNAIUIYEY

6. aAUsIBNANISIAY
99RNLUUAS AL NUSEANSNNLATRINALS [LAatnen F11 dmsuesesuSuainia adusienale

=D

3
1) indesnduluAatne F11 dwmiuiaiesiuenia ansodlufathe F11 dwsuedesusvenna
feAFN1TAIVLLL TTUUAUANNITYINIUYRdATeT 2 SEUU Ap SULWAWIALAY T UUSHILITA
venniudedszunilufathe F11 warszuunemuuiuegmelusoudsatu
2) UsvAvsnmwenaiesnduiludathen F11 fuszansnm
Frulasaadne Iiud ssuuilugathen F11 ssuunsfoduihdou szuunaianuBusasssuy
3Ly Redssuuihnuegluanmund Aadufesay 100 wazUsyAvsam
grunsnduloidatinen F11 wuin Usunasinen F11 aldlunsiedy 6,000 ml agldvnen F11
nmsnduilaida 4,190 ml Andudesas 70 uaviitnen F11 ﬁLﬁmmmqagLﬁa 1,800 ml. Anuseway 30
anufineladeiniosnduiludaien F11 lneamsmegluseduuniian

7. ayUnauazdalauauuy

d3una

1) desndusluAatine F11 dmsuiniosusueinie aunsaslei@atineg F11 @e3ansaauuiy
fisvuumuauNIUIeATes 2 SYUU fe srutThieileuarszuusalulff Sszuuiladadien F11
uazszUUNsMULLLegnelueieafeiu

2) UsvAnBamvauaioanduslefaie F11 Sussaniam (1) Fulassada liud ssuuiuge
e F11 szuvadiedutinfeu szuunishanubunazszuunsauuiy yauegluaniisund
Andudesar 100 wazUseansam (2) drunisnavdlsdatines F11 wudn Ysunanien F11 fildlu
wiody 6,000 ml o1 F11 fld%uainnisileda 4,190 ml. Aadudesay 70 waziinAugLde
1,800 ml. AntduSoway 30

denndeatuiuideizenadesilufaiuuesliuds dalswasidunnsussiviusenaudae
#alase Adudesudsaeanuazgduunsszune eine drundasnunihaansadadildusdn
el Aufiuiueifldanedoslufanasfiininueadsainnisyiauesnios ludiuuesdunds
YaLAdpRAnuaIsEUIeALtoy waraTiduuuidinnusu Tnsdiudrsesinlasiavdundings
Fangluveaedediluifa Ussnousy damnusuiidiuldvesfeingunsaiianuounaznieluds
finnsdevielanesaduuunazduans Tnefiduuularevielanyludunsssunennnudou druduans
dovielany TUsdafuninveades Snssdalliinauing lusgAUAINgURLITULNITEUIEANUTOY
ietissyunenudou nieusidildsossuiiuuedanindfideindiumuuiy wazdsilisesunin
Y dsndaaudu mnnsUsziviiaiesTlafatiuuesliud arunsoTluAaiuuesalindlads
$ovoy 50 uaziiesannsnusTyiuuesldUseam 8 - 10 Ans/ads FuilvianAlddedusgnann
dlowgufunisdefiuiuedlag [1] »uisedennismanidlydalnusiea (EPS) FeUsvnevludae

a o 1

1AT1ATINEARATULNUNANYIININT SRe5ULazIUEnTUdIUAe 9 vauaTes BynATuneruvimng

4> KRYS-JOURNAL

N3N amdunisendiinuniald 3




U9 4 aduil 1 unsieu - Squieu 2567

UNAIUIYEY

Aeareuliuanmsteudgnszuiunsatusazanvunaiielilsvuiamunnumsnzauioudiay
dhgnsrurunsiivuaziden nduyaiduasiden vhuihdddulnudunnnssviunisiduney
Tfunanawuiidivue [3] uareiddodonniasludatiuisiliud dlsgmidusudmde
Fruvuiideionn 5 Tu Tasudagluasiedefeiu delufl 1 1 Duduiuiasenlflunswauansiad
Tvinuisentuisufinilliud fuvuresiiaziuewmeidmiutumar lumudsegngluds filufi 2
Dudsmnagneuiivihiiindrunauszninehdufisildudrfvanedifesolinnagneuuasuentu
Tnofiduinsmesiagivieladmivuesgnisusndunisluds ddluil 3 Dufedsarsned waednludu
Fadummosisandunsainmenieinidia - \Wa Muvuazivieridmien shawsihlmdulesazess
feludt ¢ Wudufvidululefwadldannnindadeserlulday delufl 5 WHufwavansiad
Foharnwanaindniinaulsfeulensonlefunfiawoanases dudethiduivildudund
nsztaunstuetesladathiufidliudagldhiululefivn fannsathuldtuedessudfieaitaly ()
3) nguihmanefimnufiselafifineirdondudlafathe F11 oglussduaniian

Jorauauuz

1) msliuaondudladaiie F11 dusuaossivenna {lfnumsfnudiiontstiou
IGHGER

2) mswaumamAdedlridminu indeudheazenn

3) aasmunduremafutnen F11 dviuiaiesudueinia annisfukuuveman
Humsahen F11 Whuazeosles

8. 1@NA1531989

[1] 535ugvs aflvdesds. (2554). nMsadrauazmusransnmesiineusuendninadeniaiosfuenie
sogud. 3T UNATAGNY), 23(78), 83.

[2] anad A550UAABAAY, 19AA YA LazaLAN auBITy. (2558). LaTedsluiAaiiuiuesldudn.
MIUsEYININTTLAUVYIR UoU.AJ8 psii 10, IS UaTIYETEL

[

[3] vigyde wadtudi. (2562). wsesnaeuslaiAalnudiiea (EPS). ngunne : un1ingrdumalulad

NILIDUNAINTTUATIATD.

a a [ a =

[4] 61179 Buaw wagAy. (2552). nsesslaRaunduiiniiliudd. Us13uys | Inendemediausdugs.

l l

KRYS-JOURNAL 45

N3ENTININT dandunisendainuniald 3







U 4 adun 1 unsiAx - Squieu 2567

UNAIUIYEY

nsauaunsaldnszigntuded miusasun

Development of Automotive Wheel Bearing Grease Equipment

YUY Inysou’ lafu WuvNIn’ UHIms Inae’ wy uilen’ as1qdl A’
Kanop Phectson' Chaleam Demmuck® Pathiphat Meethong

Poch Kaewkheaw® Sarawut Khongsuk®

= pedvuaiedna Inendowaiiaszal Saninezan 95000
Mechanical Department, Yala Technical college, Yala 95000

> Ingnrdewmatanigaufundenid Janinlanill 94170
Kanchanaphisek Pattani Technical college, Pattani 94170

' Corresponding Author: E-mail: kanop7898@gmail.com
Received: 15 December. 2023; Revised: 15 January. 2024; Accepted: 10 February. 2024

1
v

%3
UNANYD
Av Ado ¢ A Y ¢ o a A, ) o I3 A e

N13398UNINOUTTAIALND 1) 1N0aI 199 UnTalna1T2 UNUUADEIUIUTAEUA 2) LNOAN®Y)
syRuANAUKkazsEezaunzanlunisenlsedvesgunsaldnarselanludedmiusasud
3) WailIsuiiguszezalunisdnaseloelieoduaunsaldnansedgnUudedmiusasud uas
4) WefnwianuianelavesldiunidegunsaldnarseignUudedviusasud nqudiegis
Aldlun1saliumTIdeferie gy ueueus 31uu 10 AU Usenaumegaeusnumalulageueus
91U 5 AU waryaaInsludnIulsEnaun1situeIueud 91U 5 au Jadunisquuuunnzas
(Purposive Sampling) La3eailenly Ao wuvasuatuAuanelaniinegunsaldnanseianlude
dmsusasud adfnldlumsliaseiveya fe Alade wazaAleuuuuInggy

HaN1TITNUI 1) aunsaidnsedanludesaswdsmessuuanuiu ansnsarhivldenlunisdnaised
anUudeldednefivsedninin 2) anudukaziaimunzanlunisgnassdnuianuduuagssesa
a & ) | A P | Al a a a a
Mvungaufanuduegf 5 U1 warseezlaated 30.40 Fu9 3) an1sieufigussesiian
lunssnansedmeiionugunsaldnasyinuinsseznailunisdnse Umeaunsaldnansedisaninunn
wag 4) Anuitanelavesdiwe vy iidegunsaidniansegnludesaeudegluseaud

o o w

= € v = Sl v 6
AE1ARY : 91580 gUNTUERTEU gnluneTasun

KRYS-JOURNAL 45

N3ENTININT dandunisendainuniald 3




U9 4 aduil 1 uns1eu - Squieu 2567

UNAIUIYEY

Abstract

The objectives of this study were to : (1) design and develop an automotive wheel
bearing lubricating grease equipment, (2) study the optimal pressure and the lubrication time
of the automotive wheel bearing lubrication equipment, (3) compare the manual lubrication
time and that of the automotive wheel bearing lubrication equipment, and (4) study users’
satisfaction towards the automotive wheel bearing lubricating grease equipment.
The samples included 10 experts consisting of 5 automotive technology teachers and
5 automotive operation personnel. The research tool was users’ satisfaction questionnaires ana-
lyzed by mean and standard deviation.

The results are as follows. 1) The wheel bearing lubrication equipment can be effectively
used to lubricate automotive wheel bearings. 2) The optimal pressure for lubricating grease
was 5 bar with the optimal lubrication time of 30.40 seconds. The comparison of the
operation time between the manual lubrication and the lubricating grease equipment
showed that the lubricating grease equipment could lubricate grease much faster than that
of the manual one. 4) Finally, the experts reported their satisfaction towards the lubrication
equipment at a very high level.

Keywords : grease, grease equipment, automotive wheel bearings
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Abstract

The purpose of this research was to evaluate the design and the usage of the common
rail injector tester by 5 experts derived by purposive sampling technique. The research
instrument included an experimental recording form of the design and the usage of
the common rail injector tester. Data were analyzed using descriptive statistics including
mean and standard deviation.

The research results showed that the common rail injector tester was evaluated for
the design on: suitability, modernity, creativity, actual use, suitability assessment of materials,

strength and durability of the materials, ease of purchasing the materials, color, size,
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and working time reduction. The overall average was 4.01+0.89 while the results of the
evaluation of the usage of the common rail injector tester including speed of the operation,
safety and ease of use, non-destructive testing, and working time reduction showed that
the overall average was 4.02+0.92. Therefore, the design and operation of the developed
common rail injector tester achieved very high quality.

Keywords : design, usage, injecto system, common rail injector
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Abstract

The objectives of this research were to : 1) develop an IT students’ home visit system
of Chiang Mai Technical College and 2) find the efficiency of the IT students’ home visit
system of Chiang Mai Technical College. This experimental research included 6 lecturers
of IT Department. The research tools consisted of the IT students’ home visit system
of Chiang Mai Technical College and questionnaires to investigate users’ satisfaction towards
the developed system analyzed by percentage, mean, and SD.

The results showed that : 1) the developed system helped the lecturers on more
convenience to visit the students. 2) The lecturers reported a very high average score
on the following aspects, i.e., a. the design - the most appropriateness was on the users’
connection at 4.83. b. The usage - the highest aspect was on easily to create and retrieve
the home visit reports as well as the function ability of the system at 4.83. Finally, c. the
innovation value - the highest one was reported particularly on the reduction of the visiting
time which was much less than the traditional method at the overall average of 5.00.

Keywords : home visit system, web application, transaction processing system
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Abstract

The objectives of this research were to : 1) create and develop the smart farm management
system of i-Smart Farm, 2) find out the quality of the smart farm management system of
i-Smart Farm, and 3) study the users’ satisfaction of the i-Smart Farm management system.

The population and sample group included the following groups. 1) The target group
for studying the quality level of the i-Smart Farm management system consisted of 5 academics
or experts or knowledgeable people in the field of information technology or computer skills.
2) The population and sample group for investigating the users’ satisfaction of the i-Smart
Farm management system included 25 teachers in the field of Work Occupation or
Agriculture in educational institutions under the Yala Educational Service Area Office, Area 1,
Muang District, Yala Province derived by purposive sampling technique. The research tools
consisted of : 1) a quality assessment form and 2) a satisfaction questionnaire. Data were
analyzed using average and standard deviation.

The results of the research revealed as follows. 1) The results of the creation and development
of the i-Smart Farm management system showed that all 5 systems could effectively control
and display the work results which can be operated via mobile applications and can be
effectively applied in the actual farm work. 2) The evaluating results of the components
of the i-Smart Farm management system by the experts was overall at the high level
(X=4.35, S.D. = 0.53). Finally, 3) the results of the users’ satisfaction of the i-Smart Farm
management system was overall at a high level (X= 4.47, S.D. = 0.14).

Keywords : smart farm management system, i-Smart Farm, IOT Farm management system
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¥

ﬁugm (Infrastructure) (X= 4.20, S.D= 0.61)

4.3 wan1sUsziiunnuianalavesylinisesyuuuinisdanisauninnniudaniee i-Smart Farm
Aananslun1snd 2

M1399 2 TeuaRsRRAsLardulssuNasgIuANiie lvesliiissuuUTINIIAN SaR ST Sy
93938 i-Smart Farm

AUNnela
518115UsEEY = ANUNIY
X S.D.
1. #rulassadreiugnu (nfrastructure)
1.1 wwiAngennsesivinguszasd 4.20 058 N
1.2 syuumuanauninwisuweslaglyd Smartphone AsaUAaY 448 051 1N
WAL A

1.3 Tassadesyuvannsnihsuesivangauiunsidau 416 055 il
AaRgTImTIEY 4.28  0.34 umn

2. AUNTSIHIUTZUUUIWISIANTENS NN SUDIRT8E i-Smart Farm

2.1 ANENNITOVDITTUY 468 048  niign

2.2 M3venuuUdAndagliu (GUI) 460 050  wnfian

2.3 Usgansnmlunsldau 4.16  0.62 tly
AadTusediy 4.48  0.31 1N

=

3. fumalulad (Technology)

3.1 anudAguesnalulad loT 4.24  0.52 17N
3.2 nMydsdayauansuuiiefis Smartphone wuuEealn 468 048  nfian
3.3 szuuaninsadada-Uagunsalmuaulilagld Smartphone 456 051  anndian
3.4 MIRAUITTUVUIMNTINMTaNTSuSaa3es i-Smart Farm 432 0.48 11N
Anadesmsed 4.45  0.29 1N
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189n15Us2IU — AURUNY
X S.D.

4. aruisnalavasldnuniidensldnuszuuuinsdansaunsnnisuganies i-Smart++

4.1 auaansavesszuulunslgeau 436  0.49 10
4.2 MINDUAUDINITYINUVBITTUVALNSNWSUINDS 4.08  0.64 11N
4.3 auiawelaluningiu 420  0.65 110
ANLRAETINTIEAIY 4.40  0.23 1N
Aadelunnsau 440  0.23 N

9115197 2 wansUszduszduasfianelavesilififiessuuuimsdinnisam i fusaades
iSmart Farm luninsau wuin fsgfuanufieneloogluszdu 11n (X= 4.40, S.D = 0.23) Wofiasan
Jusiedu wud yadnufianuianels egluszaunnn Uszneusme 1) Amunisldnussuuuimsdnnis
au1snnNIsugaasue i-Smart Farm (X= 4.48, S.D.= 0.31) 2) a1uwnalulad (Technology)
(X= 4.45, S.D= 0.29) 3) Anwiswolavesgliauifsenslinuszuuuimsinnisaun v fusaeioy
i-Smart Farm (X= 4.40, 5.D= 0.23) uaz 4) fulassadnsfiugiu (nfrastructure) (X= 4.28, S.D= 0.34)

5. afUs18NaNITIY

5.1 MsasuaziaiunszuuuImsdansaninniiugaases i-Smart Farm lagdnasdluinaduuuy
#a 5 spuu fufideldianuinsdumelulad 10T wlduiedsteyaseninsgunsaianunse
ynsiaseidoyaldlasdaluifindeniuansdoyaninisueeiifnlduuuidealnduazaiunm
gUnsaliing 9 Wemuaudedvanimwedenlivanzaudunsiasyivlnvesiiv duilefie Smartphone
Tnsszuvaunsavinanuldedsiivsednsam drluussgnaldaulunisudszandia q laduegned
Faiiugiselatnsleneinaroonuuusruulnedonidinaluladviedu loT uazunanvlodu Net pie
fisoasunsliaulifassuuufifinig 10S uaz Android aemndesiuamiidbues [4] Fes 0oL
sruvanmrhiulaglimalladdumesidnvesasmdsdmivuzun Sminmusys

5.2 MSHANIAIUANTEUUUIMITIANITaNsNHsu89a3e i-Smart Farm dA1umuizay
pgUnUUiaAuluseduRmnInan (X= 4.35, S.D. = 0.35) ¥iall insigszuu Aiftu3forimunduiy
Hgliifinnuazmnauisuaziiauinszreunuasnsiegiaulamll lunsmuaudnisssuuauny
waglienmsdnd ssvuudaftouss ssuvanidnludd szuulwidnludiuassruuinaranudy
TsaSoushumsanndnlnuannyniuazynianlsasa lasldnaassnisldauainlumadiaseyingy
waflounss aonadesiuaudde (1] iiduiFes mawwusruumuaununssaniezlngldneufiunes
wuuileda Tnednguszasd 1) iemursruumunuinuassaaseslaslinouiiunesuuuiled
2) WlevUseAvBmmuesszUUAIUANINEAS Saaserlnglinenfiumesuuuilei 3) ilednwiauiimela
vaunuaInslun1sidauszuuauauinynsdaserlagldneuiiamesiuuileds nan1933unudn
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Ae191 A UANINlAETINABTZUUATUANLNEAT é’m%a3ﬁﬂ’wm°ﬁuaguilummsﬁﬂis%m%mw
anumszanfioglusziunnlagiadewiiiu 4.16 mnufisnelavesnuninsynlisosfidneszuy
muAuNYRIEIRslnglinauiune U,

5.3 sefumnufianelaveslififivessuuuimsdnnisanivansudaaier i-Smart Farm Tunwsan

Ya v o

wuh fsduaruiienela oglusedu iin (X= 4.40, S.D. = 0.23) il wmefiudidesuiuniseonuuy
waziamnszuun 1ngld Internet of Things (IoT) A MsfigUnsaldidnnsedindsing q awnsaidesles
viedsteyafafuldthedumodidn Inglifesoutoya madoslesiieaurlmisanusodimsniuau
nslinugunsaididnnsetindsing 4 sumaaietiedumesidals lUaufinsdenlssmsldanugunsel
3idnnsedndene q lunmueietiedumedidadifunisTdaudy 9 awdnduussan Smart fe 9
9819 smart farm Ansiisuwesunldlunainunsnssuiiietisanusinu uaziilefnaunaldogng
wiiug aenndesiuauide (3] WdnunideEes mawaunssuurhfusaeiozdmiuinuasnsgalml
megenisalauazinaluladieseviglians uudn “aunsninsy” de nsldnalulagdiannsetind
warAoufiames (Smart farm system) Wun1suszgndldaiuiauinermansuazinalulad

Wanazaanadasiu Thailand 4.1 Adunisiewaluladundiedaasuluaiunisinens

6. ayUnauazdalauauuy
6.1 asuia
6.1.1 MIATUALTRUNTLUUUITMITIANSAUSNISUSRTE i-Smart Farm lnednasdluing
Funuudaileadusznau 5 sruv Usenaudae 1) szuusnthduldsnluii® 2) szuuineruduluainie
3) ssvumuauLarlviodnuarihdludd 4) szuulndludd woe 5) ssuuudufeufomnanidu
nnlllndvdeatulil nnismeseuszuunsiiomsi 5 ssuuamuauiazuanmanisvieldedned
Usgdandnn mmmmmuLLa%ﬁqmw'mmﬂummmﬂwém%’u wazilUUszyndldiuszsuuaunisy
Ioognefinmunn
6.1.2 N15UTLEUAIUMZAUVDIBIAUTENOUVBITHUUUINITIANTAU S NS USR8 e
i-Smart Farm TaefiBrmailunmsan nud fsefuamsmnzaueglusssv ann (X= 4.35, S.D. = 0.35)
6.1.3 MmsUszifiusziuanufianelaveslifiidesuuuinisdanisausnaisudanioy
i-Smart Farm Tunmsay wud Sanuiisnelaeglusydu 1n (X= 4.40, S.D. = 0.23)
6.2 Ualausuuy

e

6.2.1 TarauakuzdmsunIdelunsad

asiinsSeuiisuiuduwesfiussavgnmiiegaiarummu
6.2.2 Tawauauuzdmiunsiniduasasialy

ASANYMIBNEINUNARANTN LA INASIYSEULUSINSIRNSaN SN SUdaasS Uy
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oA o 3 o A o < ' A A vy A a o w

wallaifiutvidnussnn 15 wae 20 Alansu soludiveuniiounllatias uasneanisindiounnuaiy
dmSunaaiiufianelevesdldsaliudaesdduszeglng wuin darazuuuadslaesiy 4.52+0.49
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Abstract

The aims of this study were to determine a distance to receive a signal from a remote control,
a weight that a cart can carry, and find users’ satisfaction towards a remote-controlled
delivery cart for COVID patients. The sample group included 10 medicine and food
delivery staffs derived by purposive sampling technique. The instruments used in the
research were an experimental result recording form and satisfaction questionnaires with
the research statistics of mean and standard deviation.

The results revealed that the delivery cart can receive radio signals from the radio
remote control at a distance of 10 - 50 meters with good movement. However, when the
distance increases (50 - 60 meters), the delivery cart cannot move. The load weight test
results showed that with the load weight of 5 - 10 kilograms, the cart can move normally
while as the weight of the delivery cart increased to 15 and 20 kilograms, the delivery
cart moved slowly and then stopped. The users’ satisfaction of the remote-controlled
delivery cart reached the overall average score of 4.52+0.49 or the highest level of satisfaction.
Therefore, the remote-controlled patient delivery cart for COVID patients can be used
within a distance of 50 meters and the payload should not exceed 15 kilograms with
the highest level of users’satisfaction.

Keywords : cart, Covid, remote control

1. uni

mmwiﬂixmEJL%amqmmﬁluamuwmmaLfluﬂmymé’ﬂé’zqumﬁLwaETLLaxmﬁﬁmqﬁuﬂ"ﬂaﬂ
ai’m%’uﬂszmﬂiwaL%ai’miﬁﬂsﬁqLflul,%aﬁLLWi’ﬂﬁzm&mwmmﬂﬁwé’uﬂuﬂmmﬁﬁm Lﬁaqmﬂqﬂ’ﬁmﬁzﬁ
vosrtaulsaiuiy uaznuidetalsaiinosnuatsvuusie venanilsagiilnissuumaiumiela
laun 13A SARS, Avian influenza, A H5N1 uag COVID-19 819unsN1981N1ANIaN1aeasans
awdn (aerosol) Miluunsan1iznisal nstlestunisunsnszaeidenisonialuaaiune1via
Jadudeiidoswniunisognafiusednsnim [1]

h3alalsunanosiuglv 2019 (COVID-19) fiunsszuianiinluvats Uszmavialan Tada-19 il
fifAndondn 185 duau uazai@indauluuda 4 drueu nudngrunsuninszaneideluennie
289 SARS-CoV-2 Wia Covid-19 1un1sunsnszaneidoru nsduiauazma Respiratory Droplets
ﬁﬁ%mmaumﬂmmdw 5 - 10 luaseu dnsAnwinudngUae Covid-19 31uau 75,465 Au ludseinaiu
Tinuiuninszanedensennie [2] tussesdniseundelan (WHO) Uszmeldthulunisszunnlg)
wifauilannisinfadudulainazdrsimilanndugainuuni uazadaaisuininisaiuaulsa
fidanadedinainuusgvonsilugag 3 Fuun udininermanindududouniudes 1

v
a A o '

Telifalalsunvinllagdinsegiuisiely Weliuan “luaes” (Nature) M3ansIngmansduii

o

IanuanuiuingdAuiuine was ey Qi uaIsisagundl 100 auvilan Wedl Sars-Cov-2
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v

finelsalain-19 a¢ldannsordalivunduldainTan lnelinauaiivdnguilvadidohsasiad
hagnaeidulsauszd1au (endemic) uazazdnsunsszualunaneiuiivedanssly (1] (WHO)

TsanguialussmalnefivszavdguiFosnisundidonisenniauasdeldarunsanivgy
anrunisel Whdudnfvienganisunddolsald Usanalnedddinmsnislunsiiuszesving medes
3o social distancing Lilethelunisanuazlesiunisszuinveslsaldgunmg uazweruiades
vhmssnwigieedndndiasmiesiming dems o1 uaznvdasisng q lngldnsindsiesadu
dewas [3] Tssmerananswiiidudesindemegtasansindelinsguanguiiislnsianis
wagnnafsiiyaainamesnsumddiluugifenulunediasiansiafdoddgunsaiiosiudunse
dauyana (Personal Protection Equipment; PPE) equai’wLﬂué}’aqﬁﬁmﬁmé’amsﬁmaﬁﬂmLawwﬁﬂ
mnaseiliduiesldienn muiaamiudsdunmsiifvihdvemaansmenisumgandae [d]

Mndymiindniidelsldaiumndudmosiuszoglnadmiufihglussuumaiumelatuan
dietasgunsarwaran Tituyaainsienisunmslunsdsenns th o1 wagdeing q Tuiiae
fiall itodaoanaudesly nsindevesyaainsnisnisunndnislulsmeiuna aduayuyaaing
manmsunglunistieguagthelsassuumadumelanazithe hialalsunanesiugivg 2019 (COVID-19)
Tnoanunsndsems den viadusaduiilodwedlludinuszs ulvdfndoniedidhse s 2a0an
nsanseduaiugUlglaense

(Y 3 a v

2. ’Jﬂq‘U’iZﬁ\‘iﬂﬂ'ﬁ?QH
2.1 \evadeusserleRuuasmiinussnnIadudwes Tsduszeglnadmiudthessuumadumela
2.2 efinwanuiianelasenisidausadiudwes Jsdusseglnadmsuitiessuumaiumela

3. 39U
soudaves Jsruszeslnadmsudtieszuumadumeladinisaiiiunsise fail
3.1 m3esnuuukaziauTadiudwes Tidusseglnadmiuitiessuumaiumela
3.1.1 Anwinnnenansuazuddedifeitesiusadudses defuszozlnadmiugUneszuy
vmLﬁumsf[,faLLazQ‘UﬂiaiﬁLﬁ'mﬁﬁaﬂﬁ’umiﬁwmumadmiﬁaé’umsLﬂﬁauﬁé”aaé’mmmﬁw (6, 71
3.1.2 penuuukardnvhsndudwwedlsmeiuiadifusseglnadmiuithessuumaiumela
soudweslrusseglnadmsuitiessuumadumelauszneudesaliuinanman

a o a

v3nogiidoy Andadeinndels 4 Frafiensindoudl Wuaweslwihnszuansadugunsaituindon
sruutafuidealdlalasnoulnsiaes ADUINO UNO R3 dadusnuluga 1298 motor drive module
Tunsfunewnesifieruauiianienisiadoud wdsilflunisiuindoultuunnediduundandsnu
n1smvanldslundyaainglunisevaunisnisinnuressadudwes Tsdusseglnadmiugiae

seuumaiumela [8, 9, 10]
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il 1 sodudwesldusseglnadmsuiisssuunaiumels

3.1.3 Wisadudweslsdusserlnadmsuiessuunadumelaluveaeu
wsaludaesfidusseglnadmsuiiissruunafumelalunaaeululsmeiua
lneiin1snegeu 2 JUkUY 1) Minaasuszezninsisdunsvinaulusseslng Wetuiinszeyma
ﬁlﬂaﬁqﬂumimmmm‘ﬁu 2) msvedeulnauansalun1sUTINauA1sEUaeTaIly
3.2 asupuanufisnelasenislinusaduduwes desdussezlnadmsuidiessuumaiumela
lunageu
321 Ussmnsuaznguinesn Usssnsdliluadaiidio lameuiagudszan nquseehsdie
Wmthitdeomnsuaze $1uau 10 Aau Tae3in1sdenuuulanzas
322 psedleflilunsisy Usznouse
3.2.2.1 WUUTUANNANISVAaBY
3.2.2.2 wuvasuauaufianelavesdlddesadudees Seruszeslnadmiuduae
syuuMaiuImgla
3.23 ﬁ'?umaumsa%wLLazm@mmwmaﬂm%ﬂﬁa%’a
3231 Anwswasdeniorfuaiuuuiuiinuanisveasuasuuugoununnuiionela
3.2.3.2 ﬂmmn@mé’ﬂwmzﬁﬁaamiﬁuﬁﬂmamimaaaLLazLLwaaummmmﬁawﬂa
3.2.3.3 dafuiuuutufinnan1snaaswazuudauanunuianela Insuuuasuniy
aufianelatieufionels 5 szau Tnednasinsidazuuy fai
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A15199 1 LNEUIINTS AL UL UUADUAIUAILA WD LD

AsUszidiu SZAUNTS IAAZLUU
mmﬁqwa%maﬁqm 5 AZLUY
AURanelaunn 4 AzLuY
Anuianelaliunans 3 AzLUU
ANuanelareutatioy 2 AZLUU
Auianelatiay 1 ATUUY

3.2.3.4 'ﬁwLmuﬁ’uﬁﬂmamswmamLLagquﬁuﬁﬂmmﬁqwaiﬁ]ﬁa%fwﬁuiﬂﬁﬂmQJLG?J'EJWW
32.4 mafunusadoya Stuseu deluid
3.24.1 NAaemsrerUIAULarIINUTINNYeITaliudIres Yedusezlnadniy
FieszuunaAumela
3242 aounuanufiselauaniusuralnefiedosiefiadiatu
3.25 n19iAs1gndeya gideirwuuduiinuanisnaassiazuuuaauniuaduiieanela
flfAvumndeyaunmaaeunugndestasteya andurhnistmuasiadoyaudduiindoya
waztufintoya Vszanunadaelusunsud$asy Tnetmunadfdmsunsinsgideya feil
3251 Ainsesideyaimluainuuuasuaiuvesnguiiogis Usenause 91y fums
Usraunsallunisvinau Jeya
3.2.5.2 Ansgiteyanufitelaveingudiegwesniludives Teduszeslnadmsu

U

Areszuumaiumela Tngldadf@mssann Tauwn Aade (Mean) wagandeauuunsgiu (S.0.)

4. NAN15IY
4.1 NanN1IINeaDY

M15797 2 WaN1INRABIIEEEN1 NITUdaaNIlndRUIngvessadudwas

5282N19 (M) A01UTNTNUYDIRITA
\aeuiiund viganIsLARBUIl
10 - 20 v
20 - 30 v
30 - 40 v
40 - 50 v
50 - 60 v
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4.2 vegeuiminfsaduaiunsaussgle

A15197 3 anssmanisnadgeuiinisaudsuesanunsaussgla

viwitin A0IULNTYNUVRIAITD U8B0
(Alansu) \ndouiiund vgan1sLARouil
5 v
10 v
15 v sawndeusadnunn
20 v

4.3 wfisnelavesneusuuaeuauiifisesadudses

A13199 4 Anufianelavesdneunuudeunufifiiesaludives

D) s18n15UsEIaU Auade X)  SD.  szuaduiianwela

1. suanuaEsatunsufiRY3e 4.40 0.51 110

2. muanuazmniunsldeau 4.80 0.41 mﬂ'ﬁfjm

3. uMsYnuYessTUUsaliudweslsane1ua 4.33 0.49 11N

JaAusreelna

4. AuUsEANSANIAYSILYDITLEENIG VRITaDU 4.66 0.49 1nign

5. AUASIENUNTUITURIUTIUm 4.40 0.51 11N

6. AUANUANAINBNITAYY 4.53 0.52 1niian
WRABAINTIL 4.52 0.49 mnﬁqﬂ

5. 8AUTIUHANTIIVY

5.1 wanisnaaeussesiduslunvessadudaes JsdusseglnadmsugUlessuumaiumels
Geduldaluszozlitiu 50 was mngUsdusadu Jaduszesiivaondsvesdisfunisiadoud
VDITOIUAIVD ﬁdﬁUiz881ﬂﬁﬁﬂﬁ%Uéﬂ?833UU%1ﬂLﬁu%’mi’«m’mmﬁﬂL%@Iiﬂmﬂél:ﬂﬁs Fsnsivua
yaansEnsasIsaguiifvualiiussorainguaslidesnin 2.5 wns lunisvudsemsuazen
‘171%Lﬂuﬁm%’uﬂ’ﬁ%’mmmmiﬂmﬁuaaﬁjﬂwamL%@Iﬂ%ﬂLLaw:iﬂ’;sJamLGT‘?@Lst'mﬂmﬂ’mSu 9 MINLAUIIN
seviiozliansatadulisaidfundoudld

5.2 wamsidminussnnuessadudives GiduszeslnadwmiudUisssuumadumels awnse
vssnniaggunsalldlitiu 15 Alandu dwmdunisagsilisnduarunsamdoudldd gamed vy
nsvudsosLaredmiuiaelumsdnulsafiinandelaiauarlsndu q lasfivanduiinusamn
wnnin 15 Alanu mstedeuiivessaduatlianunsadoudils
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5.3 auianelavesfuszsiiuaenisldnusadudwes Jeruszeglnadmiuduaessuunmaiu
mela lnsamsineglusedu mmﬁqw (X= 4.52, S.D.= 0.487) iofiansanszsuanuianels
wuin egluszduanndian s1udu 3 e wazegluszduunn §1udu 3 9o dauAadeniniigaie
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Abstract
The objectives of this research were to develop and find the efficiency of the automatic
scarecrow with solar cell system and then, find users’ satisfaction. The sample group included
30 users derived by purposive sampling technique to complete a recording form and
questionnaires of 5 Likerts’ Scales. The data were analyzed by mean and SD.
The results showed that the 30 samples reported their satisfaction towards the
automatic scarecrow with solar cell system at the highest level with the mean of 4.69 and

SD of 0.57. When considering on each item, it was found that the most satisfactory issue
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was item 1 on the beauty of the design with the average of 4.85 followed by item 6 on
the environmental friendly with the average of 4.80. The least satisfaction was item 2
on the suitability of the materials with the average of 4.47 or high level.

Keywords : automatic scarecrow, solar cell system, y, engineering efficiency
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Abstract

The objectives of this research were to : 1) construct a multipurpose portable hand
wash basin, 2) find the efficiency of the multipurpose portable hand wash basin, and
3) study the users’satisfaction towards the multipurpose portable hand wash basin.
The sample group consisted of 7 students and the students who were inventors of Songkhla
Technical College in the academic year 2022 including 3 teachers in the Electrical Power
Department with the total of 10 participants. The data were collected from the research
tools, i.e., the multipurpose portable hand wash basin, a quality assessment form,
and questionnaires for users’ satisfaction analyzed by percentage and average.

The efficiency test of the multipurpose portable hand wash basin shows that it operates
from the system set as defined by the multipurpose portable hand wash basin programmed
in 2 Arduino Uno boards which controls the release of a faucet water and tissues and on-off
the lights at night. An Arduino Nano board controls opening and closure of a trash can.
The upper part is installed with a 50-W solar panel LED light placed under the roof frame.
The sensor controls the light operation when there is no sunlight at night. The front part
consists of a set of a hand-soap dispenser, a faucet, a tissue dispenser, and a trash bin with
a mirror on the wall. All devices work under the object detection sensor of which the
program was written in the boards. When within the sensing range, the devices will
operate according to hand-washing steps including soap dispensing after rinsing with water,
tissue release, and opening and closure of the trash bin installed at the side of the basin.
The lid of the trash bin is controlled by an on-off servo. The lower part is equipped with
a device of 5-stage filtered water tank with 4 wheels for steady mobility and a pushing handle.
At the back, there is a 30-liter water tank for water supply. The water is pumped into an
automatic faucet. The used water is then filtered for grease and fat trapping before draining.
The sample group reported their satisfaction on using the developed multipurpose portable
hand wash basin at a very high level of 4.92.

Keywords : hand wash basin, loT system, solar cell
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Abstract

The objectives of this research were to : 1) find the optimal amount of foaming of egg
albumin powder foaming agent in the production of Bambara groundnut milk powder
by 3 levels of foam-mat drying technique, i.e., 2%, 4%, and 6% by weight of the total
ingredient content and 2) study the drying temperature with a hot air incubator suitable
for drying Bambara groundnut milk powder at 3 temperature levels, i.e., 60, 70, and
80 degrees Celsius. The powder is then analyzed for physical quality, i.e., yield percentage,
density, color, moisture, and solubility index.

The results showed that : 1) the initial amount of the egg albumin powder foaming agent
at 6% of the total weight was the sum of the highest foam concentration equal to 0.39+0.01
and 45.19+0.23 respectively reaching the statistical concentration (p< 0.05). The nutritional
value of the foam is 68.91+3.44. 2) The drying temperature using the hot air oven at the
lowest moisture content was 3.21%. The highest yield percentage was 54.71 % +1.40.
The brightness color value (L*), red value (a*), and yellow value (b*) were 78.82+0.06,
28.17 +0.02, and 45.01+0.37 respectively. The water solubility index of the bean milk powder
had the highest value, equal to 61.09+0.52, which was significantly different from other
conditions (p<0.05). The yellow value (b*) of both samples showed that the three
conditions were not significantly different at 95% confident level while the higher
temperatures resulted in the increase in brightness (L*) and redness (a*).

Keyword : Bambara groundnut, cereal milk, Foam-mat technique
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Abstract

This study aimed at developing a method in using low sodium content to make
sun-dried tilapia fish products. The objectives of this study were to: 1) study the production cost,
chemical and physical quality testing of the sun-dried tilapia fish products and 2) develop
the sun-dried tilapia fish products with low sodium by testing the sensory acceptance
with a 5-point hedonic scale. The results of the production cost showed that the cost
of the control group was at 94.62 baht per kilogram higher than that of the low-sodium
tilapia group of 90.17 baht per kilogram. The results of the chemical and physical test of the
sun-dried tilapia fish products showed a significant difference (P<0.05). In the determination
of sodium chloride, the use of low sodium in the tilapia fish products had no negative
effect on their quality. On the other hand, pH and TBARS values, color quality, and sensory
tests were not significantly different (P>0.05). Therefore, the development of the sun-dried
tilapia fish products with the alternative ingredients demonstrated the benefit of substitute
ingredients on a better health quality which can increase the value of aquatic animal
products and decrease the risk factors of disease in human.

Keyword : sun-dried tilapia fish products, salt, low sodium
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wazneAn1ssey 3) indednnuluiivaegdunid eyyavedeifon Inuvaden wraley uazaaslsd
fanuduiurogaunidlunsmanelusianarady sudsianssvedlusfiuaunein nsdesldsiu
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3.3 manudeyauaziaszifiiegns
33.1 msfnwidununisnanUatfiaunaien inisiiudeyasiaiuasuiuiunisidingv
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332 NMsneduANAIMMIAATikarnIenn laen1sundiegeUaiauanifien vin1sinse
A dunsaa auitues [10] Msidsuulasnunmuesd fewadesiloTnd MINOLTA color
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3.3.3 nmsvadeuniuszamduda (Sensory Test) iiegaUanllawnaliedna 2 gas 9 ag
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puTEAUAzLUUANTINelafinmuall #1138 5 point hedonic scale [13]
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4. shan 700 w8, 31.00 UM - - 31 UWM/7004.
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me.malonaldehyde /kg yivedn audisu Fdliifanuuansraiunieadi (P>0.05)
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5. 8AUT1gHANINY
MAnsAnwUIsufisudoyafiiinismaaoutazUssamdndaveslardaunnifoaledosi
TnenasuunsnasUandaunaiesonlansu yamsvaaesil 1 (uaw) feldTeganinganismeassii 2
Yandalmifou esanihafinalundnfusivarfounndorsaauau 14Usunns 700 Sadans
Andudsunanndeluiiounaslsdvindu 210 n3u Feildunuiigenitvardaunatiedloiious
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mehnuvessruuiilanaeszuuladfisnnniu wunsuslaandemnnd 5 nfusieu umudsdsedila
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Tudun1siinszinisiasuulasnuniniinasendndusivarfaunaiien liun araudu
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Uandauanifieaseninayanisneasedl 1 (Auaw) uazyanisnaased 2 Uardaleidous wanald
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nndadeluseendumminazansiueyyadase nalnidululdvesnisesngriluseendunusives NaCl
favgunainanuauisalunssuniuanuauysavendeuad vanddosleosuvosindn
nlushuiiismmin waedufimahanureseulsiFueyyadass wu anaa (CAT) ngalsleues

v v 6

8andLaa (GSH-Px) uazgilateeanlendaiingg (SOD) imnuduiusrenisiineandiatuveslydu

inasonuardnduel uazsdonduiuld (6] Fuduavnddyauninvesnau @ 1Weduda uas
AMNAINILNTULANAY FaLNARNSUAULUAIAMAINYDIE FIN15189UVe4 [3] n15tUasuwUag

q q
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Aenailugnisuaeslessundudinisiauveseulsddusyyadass waze1anawnuvsonIeduy
< a v Ao v a v v '
agnonvoamantuliianalulelnatuld nansenumanibvinlvldnsenfiiauidudures NaCl gendn
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sonuantRfuguamrenievaiiia nsvundonelianududuves NaCl ga (12% waz 15%)
dawalviidnenidfvesianas esnuaveaundeuas pH a1 ilwiedanfinduluszesnds
youndeluarsarats NaCl 3% waw 6% lUsiuiiudoseaninizazaumunafiifindu way A1 TBARS
Wintuain 0.01 1 0.20 un./nn. wd&san 10 Falus luansazans NaCl 15% FerrponBinduvesadl
Tundanidovailuguen TBARS Afuruansanuiiunesaln Ssufiisonsiuwilianasulaueailed
waziliiinnausadildiiaszasdraiiodns sniandetioandineniifvesin (Water activity)
vosonslidesas fnanstudinisaiguesadunis waetiosunsuinidevesons [1] wuientu
NATeves [4] Snsliindevin KCL KCUNaL wag KCUNaL/NaC anansadudsnisdaunsesiinlelveniy,
Aanssudanana warAanssulusitea Tusedudesay 40 - 77 99nn15AT1e9 RT-qPCR Jeuandliiiuin
Bu AMR wae VF fioraiindulude P. aeruginosa Tuewnsfiwunliuanadlundnfusiussuuan

nnagevUszamduiavesiarlauaniied Inglvidviinimmeasy uiu 15 au Suuseniu
Fuilouauaniferiedmarasrzuuilunsesduresuuunaaeulszamdudaiisinual fanu 5 sz
Aziuuaufianala 2nn1ImAaes nud seRvazkuuafianelanisiud ioduda ndu sa
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TuiSosed ndu sa wazniseouiuiaedssiusefuazuuuaufianeloginiiyanismaassd 1
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983 NaCl nMsagagiaznsgosaaisveslusiululelnuiaarsazguusaniminifloanuiduduves
NaCl gen31 3% msidsuudasguantinidlassaiieganindenadosiuauuusiuresnanim
Fedrulngldsunisudlalnenisuadivievinveslulowss Yeeinausniwad wagnisaalefives
et shlvidodalasmaiundenigldanneivanza madeunasauaudimdasums
wazUszamdudauaznalneing o senssuiuniseendinduvedlutiudanasonuaudinieUssamauda
Yo MswavanAnaTANIlAYUINTg [5]

6. dsUunanazdalauaLuL

d3una

AuzfideynisAnwinssuisnisliingivssermsmaunulaeindelnuna@eudiiledou
wdszgndnsiaugasvemaniarivardaunaiien wui msliindeludousinavinlvdnisldinge
TudSunmanasienisiudsuulasuinauindeveandndusitesnin (P<0.05) nguarunuitlaild
indelefioud uinnsliindelufoumliinadenisiuasunlasnuninvessanioe oun Ay
nsALlug Usunal TBARS, ﬂmmwmaqﬁ LAENISNARaUNINUSEENEAURE (P>0.05)Imsuamﬁamsﬁwmqm
fanuszgndlfindeluidsusiueims edundesusssafiannnuidssesnsiinlsaianudsgy
Huemnsmadenifiequnin uazdesenmaiiiuyaaauddefily
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lugnaassnldaisainainlu d1du wazsinveannd lnewuseanidu 4 gan1smaass fie yaAIUAL
(Laldiie) Wlu d1diu uwagsinvesnmil lneneaesludnszan ussun 14 8ns/¢ seavaududy

6 daansu/Anslaglduanfiavunnainuedsendng 5 - 7.5 wudung 311 10 /9
HANINARBY WU Nszeziian 6 93lue Invesnmivinlivanlalisnsinisaigazvay uniign

A =

fifuadewiniu 100 wWesdud dwwvesdlu dsu fdnsnisnmsmevesyandaniian Nszezian 24 il

fiaeaswiiu 23.33 uay 43.33 Wesudmuaisu a':m*sqfﬂﬂ’]iwmaaqﬁlﬂ%wmﬁwudﬂﬂﬁmim&mm
Ua1flanannssusliain1snaand zi’m%’mmmwﬁﬂuﬁmam WU31 Usunaeendiauiiazasn
fieadeyadluie 7.19 - 7.28 fiadnsu/Ans qmuqﬁﬁuaqﬁw ﬁﬁi’]LQ?iIEJEJQ'Iu"li’N 27.50 - 28.90 asrwalded
wazANudunsa-Ang ﬁml,a?{aaaﬂmj"m 7.35-7.61

o o w
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Abstract

The objectives of this research were to study the mortality rate of tilapia (Oreochromis niloticus)
and water quality in glass aquariums using extracts from leaves, stems, and roots of
Linostoma pauciflorum. There were d-control set treatments, i.e. no Linostoma pauciflorum,
with leaves, with stems, and with roots at a concentration of 6 mg/l. The experiment was
conducted in the glass aquarium containing 14 liters of water. Each glass aquarium contained
10 fish with the length between 5 and 7.5 cm.

In the experiment, it was found that at the period of 6 hours, the root of Linostoma
pauciflorum had the highest cumulative mortality rate with an average of 100%. Leaves
and stems had the highest mortality rate of tilapia at 24 hours with an average of 23.33
and 43.33% respectively while in the experimental set without Linostoma pauciflorum,
no dead tilapia was found throughout the experimental period. The water quality in the
glass aquarium was at the average dissolved oxygen in the range of 7.19-7.28 mg/l with
the average water temperature in the range of 27.50-28.90 degrees Celsius and the average
pH in the range of 7.35-7.61.

Keywords : toxicity, leaves, stems, and roots of Linostoma pauciflorum, mortality rate of

Oreochromis niloticus, water quality

1. Ui

wdl (Linostoma pauciflorum) Wufisfinuinnnienialivesusemalne farssmanlsfiluy
(rotenone) WutRgfudulafundenisiva (derris root) [1] Fsinaszuunswelavesan 31e1n
donisnseia nédaniednnszan wazaeluilan wazdarserluiu (saponin) agyhaneidaidenuns
Wlifiadonunsunn auilddniine 2] famninnsidanseilunsmindniiginismisute
wiinmgauazenafinanssnusodunadon mndymivardsafinmafisluiesduullumstdauan
Tngtawiznind lusfnwrrtiuiidiuvesardunazsinuinunaufuiiuailuanluwma s
Uanazaseituanynthuiailuuslng uenani inwasnslddrdusnduiuiudatne vinles
Wemsaiuia sauvsiinnsihansadnanndidunazsinldldanlamasinuzahwdeldlududiunay
Tumsvirddnayulnsideldsdauuas 131 3¢ (4] hansadadunmianududu 10 wWosidud
annsaannasseudald 80 Weddud fisveznan 72 $alus uasiimAnufividsunduriemassaud
(Median lethal concentration; LC50) winfu 2.61 wWasibua druusedu waznsina [5] o ldansanin
PNTIANNTDUTY 6 Hadnsu/dns ldaluvedu vililanila wazlaiastiouw1d 48ms1n15018 100
wae 96 Wasius dmsussAuszneumamiivasnvil Navarat wazaniy [6] lAnwiasrUsynauniaasll
sndruaianeularaslsiinuainlunimil medsnismislasuiivins il awnsanenaisld 2 ngu fe
Waliua (flavones) uagaRniunainelsa (stigmasterol)
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1NFINUNMTITEAINANNH LA T LAnLuAnTunTUd LA 9 vasdunniiuly
Tun1sidnuansedn It Nludaanis Ut aNISIASIUUDLIDAA AL NALNUNIT WAL NAIHANTENU
AOAILINADY

2. IQUsEaIANITIY

2.1 \iefnwsnsmamevesdardaiildansatnainlu d1du wazsinvaswng

2.2 ilefnwin1sasuulaswesUSunmeenduitaraioin gounil wazaudunse-Aweai
fldfansatnanlu g wavsinvesw vl

3. 35aHuUn1TIY
3.1 MswsBuasainIndIung o vaswiull lneilu adu Lazsinaavesuniiunyinauazenn
Fahndnegeay 2 n¥u udfuduiwdn q lddudhundumonieduliitldaziden 1 i
nseadaeinses nduhinnsesdienszaunsesued 40 (Whatman No. 40) udthluusuusinns
saeindulile 1 8ns Warududu 2,000 fadn3u/ans (ppm) wdthluessmuununimaaes
3.2 n1sUsvanineealanta Uuariaruinninue1Iendng 5 - 7.5 wuiwns a1uivaniw
TutoBiuugd Yu1AAINNTIE 2 LAY AN 3 LUAT NOUNITNARBIRENTRY 1 dUn1i Tie1msile
Uanduimluewnsilusiiu 25 Weddus Juay 2 a¥ Aethaduanbu wdrenliorns 1 Tu dewh
nsnmaes Inevnaedlugnszan wuin 23X45.5%28 wuins ussn 14 ans/g Tnglddussuninld
Tudslvluesnanaidunan 1 dUnineutihuld lnednmadueinanaennaiielinaesununly
3.3 119219uHUN1TVAAEY TaButen1avaaeseanidu 4 yan1amaaes (treatments) ag 3 1
(replications) Ingflyaniuau (Lildfie) drdmvesly drdu wagsnvesmmilfmdoulinndoans
Tldanududu 6 fadndu/ans Tngvhnisnaaedlugnszan ladidas 14 a3 wasUdosuania
S 10 d/dliivondiouiialy 2 dalus Jgalferne deil
yansvaaedi 1 yaeuen (il
yamsvaaedil 2 Wansadaluwivil
yamsvaaedil 3 eansatadduwivil
yansviaaedil 4 eansatasinwvil
3.4 maduitsuauezannimi lneduiedsumiadimelussezim 1,3, 6, 12 uaz 24 92l
Tngthuanfimeeenangudisuiindnsnismevesuan wagiinneinuaimi fiszeznan 0 $2lus
wazidleduganisneaes 24 Falus nstaganmidmnadiluranag 9.00 - 10.00 u. e ¥auium
pondlufinzanstifeiniosineandiauazaisluth (DO Meter) i’ﬂqmwgﬁmaqﬁéﬁaamaﬁmﬁma%
(Thermometer) Jananuiunse-ang Mmefitordiines (pH Meter)
35 MylATgdeyalagriin1siAs1Ein1ANLlsUTINERIINSANeveIUalauardIuys
AMNIMILUULANUAMALAET (One-way Analysis of Variance; ANOVA) uaziU3euifisuanisunnsig
Aadevesedfiuls #e3s Duncan’s Multiple Range Test [7]

KR}S-JOURNAL 13

N3ENTININT dandunisendainuniald 3




U9 4 aduil 1 uns1eu - Squieu 2567

UNAIUIYEY

4. HaAN133Y

4.1 nsenwanuduiiveedlu d6iu uazsnvesnmlsednsnsmeasauvesUaiila vunaALe
JENIN 5 - 7.5 WURUAT sEauauuty 6 TadnTu/ans lugnszan 14 8as gaz 10 67 nud
fszozinm 6 s nvemnuiilivandaiisnsnmsmeazausnniign sedowifu 100 Wedldud
davedlu du insinsmaneazauvesUafiaunniian fszeznan 24 $alus Senedowiity 23.33
wag 43.33 Wesldud dmivyanismeasadililinimi wudr lifinmsaevesuarianasaszezina
nsnaaes uazidethdnsnsmeazauvesUardanuTeuifisunieaia wudn snsmsaeazay
yosUarfainnuuandnsfuiiteddynieada (p<0.05) naenszeriiaIn1Maaed lnefiszasiian
24 Hilus yamaneaesilisinmvisnsnsmeazauniigauasuanA1I NN TInaeTLTss
T uagildldwvidmivganismeassildlinvinasnszeznarnismeasdlinunismevesdania
(519 1)

AN5197 1 Fmsinisaneazay (Weswud) veslardalunisneassldlu a1y wazsInvaInIni
AMULUTU 6 Hadn5u/ans Nelusyezinian 24 37LU9 (Aede +SD, n=3)

STYLIAINITNAADY (FILU)

druvosny
1 3 6 12 24
Lol 0.00+0.00° 0.000.00° 0.000.00° 0.00+£0.00  0.00+ 0.00°
Tu 0.00+0.00° 0.000.00° 0.00+0.00°  13.33+577°  23.33x5.77°
19U 0.000.00" 6.67+5.77° 13.33+577°  26.67+5.77°  43.33+5.77°
370 66.67+5.77°  86.67+5.77° 100+0.00° 100+ 0.00° 100+0.00°

nBWe : Snwsnwdanguinulukssfediuieiy waesirdianuuensaiunieada (p<0.05)

a2 aunmilugvaassiounazndslily d1fu uazsnveamiuiivesiutania Tuszszinan
nsvaaes 24 1l wuh Ysinaeendnuiteransthieuntmeassdidiadeniiy 7.28 fiadn3u/ans
ndsnsnanosiinadvegluti 7.19 - 7.25 fadnfu/Ans gungiivesinounisvanesiiauadomiu
28.90 aarniwaia vdansvaaesiiAade 27.50 esmwaidea warauiunsa-ae nounsmaaos
fidnadoiniu 7.61 ndsnmnassdanadveglutag 7.35 - 7.38 SsArUTumeendiauiiazaisih
wazaNUdunsa-Ana ﬂuaﬂﬁwwﬁﬂmsw@aaqﬁmﬁmdwﬁaumwmaaﬂaemﬁﬁfaf%’wﬁmwaﬁﬁ (p<0.05)
dugumgiiveni deunszdsnimeassdalifiaruunniiamsada (p>0.05) (el 2)
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M13197 2 AMNTNLINBULAEYEINITNAGBITISEEEIAINTTNAGDY 24 FILud (Aade + SD)

AMNNLIMAINITNARDY

druvasnIull ”
2andlauazangin (un./a.) gaungil (°C) anudunin-ag
Taility 7.25+0.01° 27.50+0.00° 7.35+0.04°
lu 7.24+0.02° 27.50+0.00° 7.37+0.01°
e 7.22+0.02" 27.50+0.00° 7.36+0.01°
37N 7.19+0.02° 27.50+0.00° 7.38+0.01°
aUNINARBY 7.28+0.07° 28.90+0.00° 7.61+0.02°

newme : Snwsmwdanguiiulusinaufedtiueineiy wansidauuand1aiunieada (p<0.05)

5. 8AUTIEHANTNY

5.1 nsfnwianulufiveeddu ddu wazsinvesnniddednsinisaieazanvesvandia
YUINANNB1ITENIN 5 - 7.5 wulms seauanudndu 6 Tadnsiu/ans Tugnszan wui fiszezinan
6 Falus 1nvesnnilvilianfadsnsnisansazanauiniign TAadewindy 100 Wofifud
Fafiszuzinandenannnuiinvesnindl faudufivievardauinnirdiuvesdduia 7.5 1ih
Fa1nmsnnassves Uszity uaz nsint [5] Tagldsnwinilanadudu 6 fiadnu/ans ludediu
ilivanfiauazUaiasiieuynn f8n51n15018 100 waz 96 Wesdud drudannaiukazlamuele
Linunismeiiszeziian 24 $alus iesunduvaniifieTeazslunismiele dmiudiuvessin
v nidans anslsilunnazenluindiunaunnnitduvedunazaidu (6] diuvedluwazadu
fi8nsmsnevesandasnniign fiszaziaan 24 Halus fleadewiidy 23.33 waz 43.33 Wesldud
drugamuay (ldwnd) Lifinnsaevestaniia dmsuganismeassdililuvesnmi YandaFuae
lerudalusdl 3 wazdiudduesnvil Uardasumedleinudalusi 1 vesnsnnass Ssuansloiiiu
luresmmiifivunaanslsilunuazaiviutosnitluddu q duasahularafnuamesea
Linusenuanudufivieddldin vazidertu wui asaluflauaudfiduansiueyyadass
(antioxidant) Hianszaunaoiaainasealunszuadon elidadonlidudndu deusugadu
Joatunsifnuzide iuasiugdunidld duasafnnameseainuaRannaslaanoseariinilad
(LDL) uazannsiinlsntilauasviaoniden Insamesoauazaniuaaizdrdudinisgady munu
YSununisavaneuaynistosnaiaainasealudild [8]

52 aunminluinnaosfiveeslu a1y wagsnvesmnd naannisiinssiaunmiiieu
wagndanslilu i wazdrdu Mdufivdevarda uansiifiuiidnsnsmeazauvesuardalale
Lﬁmmﬂ@mmwﬁ’] witAnanaadufiveesarslunindl 1lesainndanismaassiunaeendiou
flazaeinnountmaassiidregludi 7.19 - 7.24 fiadn$u/ans Sududiilvmnzaudenisdsdin
vosdnitn Idmueliiiuinueendiauiiazarsilisini 5 fadnfu/ans (9] drugumnivesi
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wdsnsvaassiiaadeiiiu 27.50 esmwadea s?fqmmmg'luﬁuaqqmmﬁsiamic-ﬁia%%mmﬁw
fifnoglutng 23 - 32 ssmiwaidua [9] wigungiivesinaensrornansmMIvaassinsUdsuulas
Tuseutuldunnssfusntn dwiugamgivesihiinasenszuaunissn q nelustsneuasianssy
fnq 9 YasUan Wy n1sAueiuns msdudie nistedeulin nsumgla msduiuduaznisiedayivla
nnsAnwduandififiuinnismeveslaninaniiveessinnivd lldiAaandymguniniy
drunnudunsa-se ndsmamaasdiriedeeglurig 7.35 - 7.38 FeAmnasgruiivnzansenisiss¥in
yoadiihfieeglugae 5 - 9 [10]

6. dyUunanazdalauaLuL

d3una

1) N15nAaeIiwYedly d1du wagsInvesnIniidednsinisnieavauvesUardalugnaaes
Tnswuseenilu 4 yan1sneaes Ae garuau (lildiy) Tdaisadnainlu d1du wazsinwndl seeu
At 6 Sadniu/ans Tnsvnaedugnszan vssgdn 14 nv/g Ieliumdaun 5 - 7.5 iwufns

[

U 10 A/8 MU YNTEELIAINITARRERTINIeazaNvesUalaunndaiueg ity Aty

£

a

M3adiA (p<0.05) Inefiszozian 6 $alus yamsmaassilisnvesnmiliisnsinsmeazan undiae
fidiadeindu 100 Wesdud duyanismeassitliliwimil Wl uazdiu T8nsn1sasazan
yasanila laswhiu 0, 0 way 13.33 WesiSus

2) aanmiluganiamaaesdilildwimi 1Wlu ddu wazsnveanind wui masaszesiaan
nsneaes fuunmeendiuiiazaisiidounisnaassianaie iy 7.28 fadniu/ans uaz
ndansnnassdidnadsoglutas 7.19 - 7.28 fadn3u/ans sumgiivesinieunisvaasdidiade
Wiy 28.90 ssrmaiBes wazndanisnaassiiaadewiniu 27,50 ssmwaides dauanandunsa-ang
founsnaaesiiAuadBiniy 7.61 uazvdansvaaesiedueglutag 7.35 - 7.38

Jarauauuz

nmsneaedlilu iy uagsnvesnmidedasinisnevesuafauazguaiminlugnaaes
Anuzfide Idolausuuy il

1) msfinsataansandmvemmiliagldansionuen elildmsidarududunnnid

2)
Uanguansiwseuye

AsHNMsNUSIaduluwarad urpIn i lRTUS I unNTY WiletiUseansnnlunisnndn
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