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(X =4.418, SD.= 0.597)

Abstract

At the present, the most of vehicles are
used in Thailand, including the motorcycles that
were stolen. There is the data about motorcycle
stealing on April 2014 to April 2015 complained
to the police 2,583 cases. (Prachachat Thurakit
News 31 October 2017) which caused damage
to the owner of the motorcycles. It is the big
problem in the country. From TV news and the
online media released the video how to steal a
motorcycle that the thefts took less than 1
minute to steal. They used different ways to
take motorcycle such as using the special keys
breaking the motorcycle lock. So the researcher
invented the motorcycle alarm for warning
before be stolen. This equipment is installed in
the motorcycle that is an electrical circuit. It is

not expensive and easy to install. And can be



real alert. The purposes of this study to make
and assess the motorcycle alarm suitability. The
results of the study were as follows the quality
of the structure and the using were statistically

significant at 0.597. It was good.
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Abstract
The research Objectives are : To create

and develop a training program TPOS. To

determine the effectiveness of training programs
and to assess TPOS satisfaction cashier Robinson
Udon Thani branch in a series of training
programs aimed TPOS cashier Robinson Udon
20 branches acquired by specific. The
instrument used in the research is a set training
program TPOS test achievement. Using a series
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satisfaction cashier mall Robinson Udon quality
analysis tools. By using the content validity. The
results showed that Staff Robinson Udon Thani
branch number. 20 people attended a series of
training programs TPOS overall very satisfied.
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Abstract

The purpose of this research was to design
and efficiency a evaporator-wash and inspection
by snake scope camera. It made of 2 inch steel
box (wide x long x high = 59 x 58.5 x 70
centimeters) and equipment. The researchers
compared temperature and wind speed before
and after clean an evaporator set. We got an
anemometer and temperature  detector
(Models DA 40) measured temperature and
wide speed in passenger seat in the first-fourth
fan speed position, and we have reckoned time
every a minute until five minutes. The
researchers checked evaporator that dirty
before cleaning. We spayed an evaporator by a
pump light pressure (about 35 bar) to make the

dirty stain stuck weaken. Then, we cleaning



solution and soak an evaporator (prepare to
soak about 3-5 minutes) . After that, it was
sprayed and dried again, and we used Snake
Scope camera for check cleanliness. The results
showed that the first position, the temperature
get 1.2°C dropped and the wind speed get 2.2
m/s increased. The second position, the
temperature get 1.5°C dropped and the wind
speed get 1.7 m/s increased. The third position,
the temperature get 1.3°C dropped and the
wind speed get 10.8 m/s increased. And the last
position, the temperature get 4.2°C dropped
and the wind speed get 3.9 m/s increased. From
the information, we found that the performance
of the automotive air conditioning system is
better. The temperature is dropped and the
wind speed is increased. It is compared with the
pre-wash, then there is 32% difference.
Keywords : Evaporator, Snake scope camera,

Pumps.
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Abstract

The purposes of the study were : 1) to
study and develop the learning activity styles by
using case study in order to encourage the
ability in Critical Thinking of the students who
studied occupational health and safety 2) to
stusdy the learning activities by using the case
study of occupational health and safety to meet
the E,/E, efficiency accordance with the 80/80
criteria 3) to study the efficiency index of the

students who studied through learning activities



by using the case study of OHS 4) to assess the
ability in Critical Thinking and the aspects of the
students who had the Critical Thinking which
took place from the learning activity styles by
using the case study of OHS and 5) to assess
the satisfaction of the students who studied
through learning activities by using the case
study of OHS the sample in this study were the
first year certificate machine shop students of
the first semester in the academic year 2017,
Udonthani Technical College the office of
Vocational Education comission.The method of
cluster random sampling was used for the
sample participants and a classroom was a
random unit. The tools for the study were : 1)
the learning plan using the case study of the
safety in OHS 2) the teaching handouts of OHS
3) the 100 — item achievement test of OHS with
four multiple choices 4) The Critical Thinking
ability assessment test for the students who
studies OHS 5)The Critical Thinking characteristic
assessment test for the students who studied
OHS and 6) the satisfaction assessment test for
the students who studies the learning activities
used in data the case study of OHS. The
statistics used in data analysis were mean,
standard deviation and percentage.

The study findings were as follows :

1. The development results of learning
activity styles by using case study in order to
encourage the ability in Critical Thinking of the
students who studied OHS : The researcher

presented. PCASNE Model which consisted of 4

factor - 1) the principle of the teaching models
2) the teaching objectives 3) the teaching
process 4) the results of the teaching styles
which the teaching processconsisted of 6 steps
Stepl was preparation : P that was learning
activities preparation. It was the duty of the
teacher who prepared everything. Step 2 was
the leading to the case presentation : ¢ which
led to the learning process by using the case
study. Step 3 was case study Analysis = A which
was analysing the case study. Step 4 was sharing
with groups : S which was the work presentation,
analytical methods and the group problem
solving in the classroom which were the
knowledge and experience share together with
the share of learning Step 5 was new
knowledge : N which was the essence discussion
of learning units and the method summary
which applied the knowledge for the job. Step
6 was evaluation : E which was the progress
assessment of the students. The media and
instrument efficiency which were used in
learning and teaching activities consisted of the
exercises, post-test, achievement tests, Critical
Thinking ability assessment and personality
assessment of the person who had the Critical
Thinking.

2. The results of the student efficiency
by using the case study in order to encourage
the ability in Critical Thinking of OHS were as
follows : the efficiency value (E, /E, ) Arithmetic
Meanwas 79.46/78.82 In conclusion, The
students who studied OHS by using the case



study in order to encourage the ability in Critical
Thinking in OHS, in the Vocational Education
Certificate curriculum of 2013 reached the set
criteria efficiency of 80/80

3. Learning effectiveness index of the
students who studied by using case study in
order to encourage the ability in analytical
thinking of OHS had effectiveness index of 0.61
which means the students, progress of 61 %

4. The analysed result of the ability in
Critical thinking in studying OHS by using the
case study showed that after the experiment,
the average score increased in every aspect. The
mean was in a high level ( X=3.49) which
showed that the students had high ability in
analysis individualy.

5. The analysed results of the
characteristic of Critical Thinking in studying OHS
by using the case study revealed that after the
experiment, the average score increased in
every aspect. The mean as a whole was in a
very high level ( X =3.42) which means the
students had much characteristic of a person
with Critical Thinking.

6. The results of the students satisfaction
assessment on learning arrangement by using the
case study in OHS showed that the students had
the most satisfaction with the mean of 4.50
Individually.

Keywords : Instructional model, Case study

Learning, Critical Thinhking
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Abstract

The objective of this research was study
on the effect of the addition of Pineapple Leaf
( PALF) to
(PLA)composite (PALF/PLA). This work aimed to

Fiber reinforce polylactic acid

study 1. effect of fiber surface modification by
sodium hydroxide solution. 2. The effects of
the

untreated and pretreated fiber on



mechanical properties. And the studies of SEM
micrographs of surface treatment PALF and
surface morphologies after mechanical tested.
The result showed a rough surface while
untreated PALF revealed less roughness. The
tensile testing showed the tensile strength at
break and percentile of elongation at break of
PALF/PLA composite are lower than that of neat
PLA. While the impact strength of composites
are higher than neat PLA. The Mechanical
properties of PALF/PLA composites are depend
on the amount of fiber added into PLA and
surface treatment of the fiber. Result from
scanning electron microscopy (SEM) showed of
the composite samples after mechanical testing
showed more fiber pull out behavior of
untreated fiber than the pretreated fiber
composite sample.
Keywords : Pineapple leaf fiber(PALF),

fiber surface treatment, Mechanical

properties
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Abstract

Public mind involves a matter of which
the public and society should have recognized
and valued. A society where the citizens are in
pursuit of self-interest rather than public
interest, such society waits for a time of function
collapse. The public mind is necessitated to be
cultured in public consciousness. This article
discusses the participatory role of the
educational institutions in promoting the public
mind attributes to the students and youths who
will become the future of the nation. The
‘public mind’ subject is integrated with the
instruction, that is; academic services have been
integrated into  instructional  arrangement
through the projects. The integration is one of
the effective and popular methods, consisting
of the main process; 1) define a topic of the
academic service project consistently with

subject content, using the brainstorming and



presentation of topics, 2) planning for solutions
under the supervision of the instructor, 3)
implement the planned academic service
program and encourage the participants across
all sectors to evaluate the project, and lastly 4)
summarize the results of the implementation of
the academic service project to society,
integrating through activities to promote
learning and development, coupled with
culturing the public mind and generosity as a
giver on topics the students pay attention and
are willing to provide a meaningful contribution
to society.

Keywords : learning process, public mind

promotion, academic services
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Abstract

The research for development and
analysis of industry system for undergraduate
with method of teaching on Padlet network by
using writing on Visual program. How to writing
program for industry and warehouse system
that this research studied and analyzed thinking
from the result of students who studied on
Padlet network for continuously program of
freshmen to sophomore. There are 2 groups, 30
students per group. Group 1, they are students
who studied on Padlet network but group 2
they didn’t study, from Computer business
Thonburi  University ~ Sriwattana  Business
Administration Technological Education Center

year 2016. The material for this research is



teaching on Padlet network, learning
management, ability for analyst test and
accomplishment test 30 items. For analysis of
statistic, Paired Sample t-test can analyst to be
average 80.24/ 80.11 (E,/E,) that the students
who studied on Padlet network have the scoring
more than other students 0.05.

Keywords : Padlet network, Analytical thinking,

Learning achievement
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Abstract

This research and development design
aims to develop active learning instructional
model on information technology for career
management for high vocational certificate in
accounting, study of the effectiveness of active
learning instructional model active learning
instructional model by criteria ( E,/E, ) was
80/80, compares the achievement, and study
student's satisfaction on active learning model
of information technology for career
management. Research were divided into 2
phases: Stage 1 develops an active learning
instructional model, study on state of teaching
and learning management of information
technology for career management. The target
population were 13 teachers and 207 students
from purposive sampling. The questionnaires
were collected using a 5-level rating scale. Stage
2 : evaluating quality of an active learning
instructional model on information technology
for career management for high vocational
certificate in accounting. The sample consisted
of 37 students from the 1/3 of the 1st semester.

The tools used in this development were active

learning instructional model in information
technology for career management. Data were
collected by using achievement test and
satisfaction assessment form. Data were

analyzed using frequency, percentage, mean,

standard deviation, and Paired t-test.

The results of this study showed that : 1)
model of active learning instructional in
information  technology for  occupational
management consists of 7 stages ( ETBOPRA
model) : (1) engagement (2) transfer (3)
Brainstorming (4) observe (5) practice (6) reflect,
and (7) apply. 2) The quality of active learning
management model was found to be effective
(E,/E,) of 88.11/85.77, after development, it was
found that students who passed active learning
instructional model on information technology
for career management, the difference in
achievement was  higher than  before
development (p-value =0.001), difference in
achievement scores were 8.05 (95% C| 7.06-9.04),
and students were satisfied with level of active
learning instructional in information technology
for career management at high level.

Keywords : Development of model, Active
Instructional,Information technology

for Career, accounting



1. unin

Useyrvuvesnaululandesnisinee

v
= Y [ v A

ddgyaniadionisfsedin Fnveiidndutude
Winwgnisdn n1sldudainuedandindoald
MsfnwuaznnsSeudifugnsemansdifny aind
nanundsuiidudeiieniesuasannuaanials
n1sAnwveslssinalinanngs [1] AsnisAned
Tuga Thailand 4.0 fidieanisiadeuuywdlndy
uywd uonanliaiududy desilvauiniiay
Seous fusssn uavarunsaegsmiugduldde
vidensadsauliivinuslummssuil 21 Tagi
inwelunsfndiasigmlundn lusaeifeniu
Thailand 4.0 sjsvisiaunusemealniinuiuade
fsoldunty uarAaiuanduinuseinaid
s1elgurunans lneazdewmdnuinnssulvye vile
WugwlunisWauidszine wazhnsedivieiv
wwszmela
LAINHANITANTINANINAITIANITLTEUVD
endeertifinwienidn lneajiaau wasinfnw
Tud 2559 sungAnssunisiseus wud dndnw
drulngvianinueAngsssuy Ainven1sundeynn
ASANTITNASI9ATIA N1TYTUINITUAENNS
Usggndld n1sthiaue Msusseny nsuaniuaey
Fouf msvheuduiin wazanzdin dudenis
SHUNNTABU WU ATNTEU waTABUTAABS AU
AgHaou wudn dentsasuiviuate tnadanig
Aanssunmisiseunisasuliigddaindnwl n1sdn
ans1saeudaliaenndosfuseiviididonn
Aeatesiunsaoulidaudangunisdnale
o1nsdidalusaoundefunateiv wagduau
Unfnwiudasiesuiniiulddssuiuiiesas

38-40 AU [2]

N15uN U nIfINa1I719a U NA1TAN YA
nanevulaLaual G IANISIANITLSEULUUNIST

\F8u3LT3n (Active Learning) 1Uunsguiunis

9

o ' =

= YAy VY v
L’iﬁlugwi‘mmLi&JUlﬂL’iEJUiE)EJN%Jﬂ’JWJJmﬂEJ Iﬂﬁﬂqﬁ

Y Y

[

sudlesendneissunieiu lun1sil asdesan

Y

1Y a

unumlunisaeunazn1shidenuiuigiseu
Tagmssas uslUifiunszuaumsuasanssuiiogiin
WS wAnaunseieseiulunisasyiAanssy
N9 1t wavegramannnate lddeniduns
waniUasudszaunisal Tnsnisye nsidou 1
ofuswiuilow dwalvEi3ouausainumans
Seuslegamulauinuasuiuniinszuiunig
\S8Uu3 Passive Learning LNS18N38UIUNTLS8UT

43N @BRARDITUNITINNUYRsENRITIAEIRITY

o a awva

AN lngaunsaiuiasiddifiseussudess
fidrusan Sufdusiusiuiiiou faou dsundou
nssuslanunisufufasasaunsaiudily
J¥UUANUINTEEE817 (Long Term Memory) %11
Tnansi3ouidansegliludinaiinnnii ssey
1091 WuLREIfUUEALIAG Waziaud [3] Mdiuin
Humsdafanssunsidousneldauufguiugu
a0usen1s Ae maFeudiduruneieiulay
SITUYIATR Y B uAz Uiaz UARaTuUINItluns
Sousfunnsiisty [4] TaegiSeuazivasuunum
1NFFUALS (Receive) Tgnisiidiusiulunis
#319A273 (Co-creators) [5], [6] naalednisdn

1 =

nsfnwiresdandnitgiseunnauiinuaIunse

Y a

Sousuaswauinuiedliuaziiodngiiou

Y

a

fAnudIATganTEUIUNISIANITANYIRBIdLETY
TR S uAIITONAUININGTTUYIARALLANAY
dngamiaideomanszuaziansauliaenndasiy
Anvaulanazauatnvesfisou laerddiniy

WANAI9TENINYAAARNTNYENTLUIUNITAANTS



JAN13 NsBgyanunsalinarn1sUsegndaIug
wldiiietesfunazudlodymuazdananssule
Aoy IaSusannuseaun1salass Rnnsufual
ildandurindusnnissrusaziinnislidodis
sorlles [7] WuLisdrfunisiSoumsasuiagnidy

TnmsaougUiuunilmianumngauiunisiseus

'
(%

TingUszasdiiioaienudnlanarnsinaamg

L S

[

laurussynalsludinusedniu (8] duasulv

a

Seulinfudidenisiseusiazaiieniy

e>2p

A b4 b4 ¥

n3zReIeiuAIUNITIAANINNIINITARULAENNS
vipsdnfivangranien n1sideunisaouwdegni
?miqmaiﬁmaé’mqwémwmatﬁawm@ﬁeJuLﬁwﬁu
[9] fiSeuazinauianelaseguiuunisiseuns
aouilUalomalsifiSouldtidiusnlunsianssy
nsi3un1sasulaasiionseyin (Active learning)
wnninsigiseuduihesuanuiifissedauien
(Passive learning) HLT8UAINITTINAINTTUNNT

o

waANusIgasuimvun dnndlugiseulald

Y

[

NSLUIUNMTANTUASLALANITIATIEINTALATIE S

)
warmsUsziiuen [10] uazidunsiFeuiiiduady
TS oulias1989A AN AIUAULDIDE 19T ¢
[11] Wiufenfuugans a3’ [12) Fawud s
JananssuNsae B ndmalingAnsIunsiseus

YRIINANYINLASUNSFOUADAAIANS LUULTITN

q

s
=

AmsmeglusgAuun (Mean = 4.21) Hadugns
Minsiseuretindnwinlasuainnsinianssy

[

M3 eUANAFARSLUULTIINIINAUTeE AL 80.85

=

Fegandnnaaniesag 65.0 wavinAnwiTevar 80.0
flunndfindedvindarandiiofioudiuinadi
Sovay 75.0 @OARRDINULUNANT 51anIneg [13] 16
ANYINANITIANTISBUTUUU Active Learning Wui
Ranssuiigaoudelifuindnwifinnumanganly

sEaunn laetndnwimandndnwlasuuniiae

Ao Avnssuiifasudinduasuliindnwiious
Fuiu se3awnfe Prewauinvenisvinaudy
i dnAnwianuisadifanssuludszendldlunis
Anaeuldlueunan Anmsiiauenthiuou weed
druswlufanssunmisiseunisasu tngldsuuuy
nsaeudiegn 5 dunou Ael) Tufinwduat 2) du
L%aﬂmﬁ@m 3) Suszanaueq a) Fudunanisal
uay 5) Tuagvioudn [14]

A1An1sUTENlaloNd@ITLaYI1uIdeY

A a NGV

fiiadosdananndrasiu dadu fiTeTaldwaun
sUBUUNIsTANIsiSeuigagnmiaunalulad
asaumaiion1sinnisondn dmsundngns
Usznade tasisndndugemenstydtu lne
Anszsinazdaunsgigluuunisianisiseuiiile
uAlatdguidenanat19du Usznaunay 7
p9AUsENoU Ao tuadeavaula fuidenles
Pogm Tuszananes Sudanmnse] Juthluujon
a¥sfuay Suasrieufn uazduhlulFnuese e
Juutanssu dwsudaelidnAnuiinadugns
WAL ¥EN15L58U3L93N wazausadiun

Uszgndldlumsiseunisaeusialy

2. JnguszasA
2.1 Wlewannguiuunsdanmsieusidegnms
wialuladasaunaiiionisinnisendn dusu
wﬁﬂqmﬂizmﬂﬁ8ﬁ’mi'3°uw%wsﬁzquwﬂfﬁﬁm%
2.2 Lﬁaﬁﬂmmamamwﬁ%’ﬂ’mmgﬂuwmi
Snnsieuidasnmanaluladansaumeiiionns

[ v

Inn13e1aNdmTunangnsuseniatle Unsiviin

' ¥
aa v =

Fugmems Uy ATy
221 Lﬁaﬁﬂmﬂssﬁw%mwmaagﬂLmei

M sseusdgmmILnalulagansaumnaivenis



[ =

an1sendndmiundngnsuseniallednsivnan

o
[ v

Fuganan1s Uy nuinae (g, /E, ) Wiy 80/80
222 Wewdsuifisunadugninienis
SeumuULUUNIIANISIEudasnanalulag
asaumaienisianisendndmiundngns
Uixﬂmﬁaﬁm‘iﬁm%w%uqqmqmiﬁm%
2.23 \fefnwmmufimelavesindnumi
frpgUuuunsdanisiseuiidesnnianalulad

arsaunalion1sinnisendndmiundngns

UsznmatleUnsiv@nduganienisUyd

3. 35Adun133dy
MIITNENALIFURUUNTINNTSIS B US TS

snmunalulagaisauneaiven1s3nn1se1an
dmsundngasusenialednTivindugmianis

<

Wunmsidewazwaunldnssuiumsaidedu

€
&
2

Augruddylunsiaunsliuunisinnisiseus

3
'

winilUlglunswamndndnwildfarinwenisi
wialulagansauwnaluuszandlunisusenauenin

(% [

dnsundngasUseniadednsindntugmienis

Tydatdideldutanmsifooondu 2 swey Kl
3.1 M9iTeszesil 1 mMsWauIgULuUg

Iamsi3ousidenmanaluladasaumaiiionns

N30T dmsundnansuseniatleUnsivdin

Qe

v A

TUg 191Uy T 133t sz e didun9ideid
daralaefiteliuiadufunouden fio

3.1.1 MSANYILALILATIENLENATT
ARt

3.1.2 nisAnwrvSunanmdagiu
Uszpnaithmuewvaduasingudie nquusndn
anmnsinnisiTeunisaeusigivivalulad
asaumALiian1sianisendnauaNuAniuves

AKADU 11U 13 AU Uaznguaasfnwiann

NsinNsiseunsaeus eIV ImAlulagasauma
ionnsdanisendwauaduAnfiuvesindnw
§1u9u 207 Ay FilFNAMSIEeNLUTINE S LAY
swsdelaslduvvasvarnidunuuuinsin
Usganoien 5 sefU. wagilasgiteyalaglinamd
(Frequency) A11ad8 (Mean=p) A1Lde89iuy
1M ()

3.1.3 MIATIEiLardunIIzi

3.1.4 MIaTNRIULUUNITIANTTEUT
snmamaluladansaumaiion1sdnnisendnuaz
dnvinenarsusenaugvuuulanenisiiasiev
dngns mssenkuuiiien nszvrumaFeuns
AOULAZIANANTIUNTSBUSLTIIN

3.1.5 nInsIRduAMAmLarUIUUTe
suuuy nguitvnendugideany $1uau 5 au 3
fu1ainmsidenuuuiangasileUssiiiuaig
WNNZaNr Uk uunN15IANTISLSUIITIIN UNUN1S
Jamaiseu; warUszdunuasnnneveIguluy
asvinseilagldiviinuaenadeaduinaaily
QUHTRRER

3.2 MATeIEesil 2 mavsuiduganIwved

sULUUN1IIANIsiSeusidesaniaunalulad
asaumafion1sdansendniiimundumsfinw
oz ingUszasdifiodnguuuunisdansious
Begmamaluladansaumeaiionsdnnisendnly
naassldfunguiiegisuazAnwinanislddsd
Tunougosdsil Ao

321 Msaseun1saaeeldsuuuy
MvuadszyInshaznguidinangwagWmun
ineslefldlunsiiusiusndeya

3.2.2 mynwfiunsneasdldsuiuunis

Ya o

IanaiFeudiden AIdelduuuununisifouuy

Y

One group pretest- posttest design [15] ﬂﬁj:u



g |

foegradutdnfnvndngnsusznmadednsivdn

[ [
[ [

Fugaduli 1/3 paLFeuil 1/2560 dwau 37 Au
aldu191nn13gunuungy (Cluster random
sampling) tivsausindeyalaslduuuvaaauiona
FugniniansiSeuiiidyinnudenndesiaus
0.60-1.00 A1AIILEINGILA 0.42-0.76 AIS1U19
Suundaust 0.35-0.64 wageauiiodlngligese
We$3v13AdU 20 (KR 20) Ay 0.92 waswuy
Usziflumuitanaladesuiuun1sdnn1sise usias
smamaluladansaumaiionisdansendn
3.2.3 MATINaN1sVnaeddsuLuy
mMsdnnisiseuiizagnimseiteyadalmandy
Arazuuuiildannisiuvuneaeuinnadugn’
mensiSouUuliisudadovesazuuuniug
Aeafumaluladansaunadiionisiansoinieu
NsALILAEnAINTRIUI YN AnyINgusiagI9
PeanANAEoUN (Paired t-test) LUU one-tailed
test for paired samples 5z fuiTaddayn1sad
0.05 wagitAs1ziuszandnn(Efficiency) 199
wInNIsuN19NIsAnwl (E,/E,) Wsuduinue

80/80 lmavA1Seeay (Percentage)

4. HAN15IY
fAdeldagUnam s o TngUszacd il

4.1 sUsuumsdanisiseusidanmianalulad
arsaumAiionIsianisendn dmsundngns
Usgniafistnsividndugenienis v
aAUsENRUABANNT U TEasALaNTEUIUNT
fan1915uun1saouTdunou (ETBOPRA model)
1w (1) Fuarennuaule Wil Anviuazag
SaffuseranuludaiiosniFouslasag dugnsedu
T Foueenuuumaiuanugnisaifiiniuaie
91nN159%19U (Engagement : E) (2) Twideulos

oy 1 uAanssuiigiToudenleadymiisiniu
(Eiy’qsﬁuﬁumLLiJWNLLf’ﬂGUﬂigW(Transfer . T) (3) Fu
ILALALD Lﬁuﬁ%ﬂiiuﬁB:JL%'sui'ﬁuﬁuiwmmmﬁ’U
Wisuniglunguifeafuuuaniaudledgun

(Brainstorming : B) (4) Tudannnisal 1iufanssu

a 1

AiFousamfuagvuuimandladym Tagnis
wanasuisudmelunguuazseninengu Taens
dndessrnfafutunounisiiouiuaruans
AnufAnsetuau (Observe : O) (5) FuthlUUGTR
a¥19tuanu (Practice : P) iluduiirluasiadu

FunuinsuAtyminiisulutuainisauaula (6)

o '
U 4 a YV oa ¥

Tuazvioudn LJufanssuRL Sy useazvioudanle

Y
Seudaudtuusnluaniuaiieliuanu “gseu
Im3eudesls” warnhvunuuwanidowssus

wazUseidudanukaziu (Reflect : R) way (7) U

Yluldaruass WufanssufiSeuiiunuean

Ao v oA

UszlevdarnnistiauwasNd1fA Ao N15A0

gananfidstmssusuailudssendldaulaniy

A01UN19819349 (Apply : A)

Apply :
SuuTdvesy
wadauundouan

asauvAiionIIANIsoRNdmTUNaNEanS

Usgmatletns i indugamenms oy



4.2 wan1sUsziuAMNINYBIULUUNITIANTS
Seufidsgamanaluladansaumaiion1sinnig
91N WU

4.2.1 Usgandnmvesgduuunnsianng
Feoufidegnmanaluladansaumeiienisinnig

DTN

A19197 1 WANTYIUTEAEANYRIgULUUNTS
IamsiSeusdanmanalulag

ANSAULNANDAITIANITDITN

USLANS ATHUY ASLUN ANRRY AN

2N Wi iy Sowar UseAns
AN

E, 90 79.30 88.11 88.11

E, 60 51.46 85.77 85.77

A5 1 gUkUUMsTaNsBousiden
manaluladarsauineiionisdaniserIng
Usegansan (E,/E,) Winusseay 88.11/85.77
qm’jﬂmm%ﬁﬁmumﬁ 80/80

4.2.2 WadugnsN1aNISeu

A58 2 N1SUSHUIBURAFUVIENNISLSHY

AUFULUUNTINNITLTBUSLBN

Me 95% Cl  p-

M R
e SD. SD. Lo Up val

an

diff. wer per ue

naun1s 37 4343 321 805 298 7.06 904 0.001*

WRIUT

waIN1S 3 51.49 330

Waw 7

*p-value < 0.05

NMITNA 2 A1ENFINITHAUINUT
ﬁnﬁnmﬁm’wumiL’%‘ﬂumsaaummgﬂLLU‘LJms%’mmi
Boufidegnmanaluladamsaumaiiionisianis
0130 dwiundngastsenatotnsindndugs
s Suadiemadugnininisisou
\inTunnninfeunsitauegeiifodf oy adn
(p-value = 0.001) TnefinasnsvesnzuuuNadugns
Mensi3eufintuviniu 8.05 Azuuw (95% C -
7.06-9.04)

4.2.3 anuianelatndnwiinruianels
AaFULUUNITIANISITB UL NNIunalulad
arsaumaiien1s¥anisondw dnTunangns
Usgnadetasivdndugamanistadeglusedu
110 (Mean = 4.18, SD.= 0.28)

5. afiusenaniside

5.1 sUuuunsdanisiseusidesnnianalulad
asaumaiion1sinnisondn dmiundngns
Usgniafednsividndugenianisyda
psfUsenaudsiide udnns Taquizasd uay

ASLUIUNITIANISLIBUNITADY 7 TU AD US4

I '
[ A

Auaula (Engagement : E) Jutanle sl
(Transfer : T) %uizmuaum (Brainstorming : B) %u
dananisal (Observe : 0) durildufiRasns
Fuay (Practice : P) Suazoudn (Reflect : R) wag
Fuhluldamasa (Apply : A) szuudeay vdnms
povaussdauayuiaztoulun s luly
NSRMUIFULUUNITIANITSEUTBTNN
waluladarsaunaiiionisinnisendn dunsu
%é’ﬂqmﬂizmﬁﬁaﬁmﬁﬂﬂ%w%y’uqamm13ﬁm%1mEJ
Aoy 5 au lddduianuaenndes
Faust 0.80-1.00 FeilmmumnzanLazaenndoiu

Iasal fulala [16] Fenudn 1) JUBUUNSISEU



MsaoumunguinIsaienIniiileduaiy
mmmmsaiuﬂﬁL%‘ﬂufﬂJaaﬁfﬂﬁﬂmwmmaﬁ
W13 un1un1snsaadevdszansainlag
Advangiidedn “suuuunsiSounisaeumiie
(PARCE Model)” Usgnaumignssuiun1sisauns
aou 5 Junsuldudduinisuaunioudmiunis
\Fou (Preparation : P) duiFouiuazinUjua
(Action:A) Fuazounua (Reflection : R) u
a319A3133(Construction : Onarduuszifiuna

s

(Evaluation : E); UnS5mil fAsewus [17] wuin

9

susvuvasnsimaluladiansaulnAwazn1sdeans

A

WewaminuznsSeusluamssuil 21 dwmsy
Aseulusyivgaudne Useneumeanuaenisly
waluladansaumanaznisdoanslu 4 Snvaei
Fuusiu Mun nisdnaveiemededings n1s
AUAUAITEAINS NITATIUAZIHEUNINANY LAY
n1sUfduiiusuaznisazviaunau Usziliuainy
W zaNvegULuUAINa 1l AR NSIRnR AN
wAlulagnan1sAned 91U 7w wud dull
ANNABAARDIDE 21T 0.86-1.00 ; Ite nanatium
[18] TAWanFUL UUNTSISHUNT AR URUUNANHATY
fiaunduiidersendt SMOLA Model fesdusznau
YeensrUIUNTIANsSeunnsaeu 5 9u tiud 1)
Fudanisi3oun1saeunuUanIun1IaisIae s
(Simulation) 2) Fudanisi3eunisaeudaeisaey
wuu (MIAP) 3) %u%’ﬂmiﬁaumiaaummwu
saulay (Online) @) FuilninueTIna3cluaniy
Usznounis (Life Skills) uwag 5) 1un1siauas
UszLiluna (Assessment) ; 35071 8550NT WA
Usgneu nsalia [14] lavauguuuunsaaudagn
ooulaviiiloduaiunginssunaiFeudadl 5 dufe
Fudnwrduns (Action) Tuideuleclaym

(Transfer) Tuseauan®d (Brainstorming) 7u

#9400 n150d(Observation) wavtuasioudn
(Reflection)

5.2 sUuuumsianisiseusidasnmanalulad
arsaunALienisinnisenIndmiundngns
Usgnaafednsividndugeninis s
Usgdndam (E,/E,) iy 88.11/85.77 g9nin
\neush 80/80 sl suideafuisinsal Aulela
[16] LA JULuUN ST 8uNTaRUMUNg BN13
afannuiiileduaiuauannsalumsiSouives
Unfinwnegruialivszdnsainminfiusesas 80.
88/82.75 \ilo\fteuiuinausi 80/80 Usingingendn
wnausiiifvualy ; 39 nanatiusi [18] Usgansam
Y833ULUUNITLTEUNITADULUUHANNAI U Y
83.87/82.75 ganiunauifinimun ; 3501 es3ams
wazUsenou nIAa [14] fleuldSeuseslsing
mndsfideufanssalunn 1 dunou uenangFeu
wliaslloUURnanIsunIsiseunNIsaounIenuLea
WA Haeulzlinundunnseseynginssunisisey
Yol3eu niauliAwuzuarAuYIemaely
nsviRanssusneg sauddideiaueuusifiadudn
e ; uunans 59n1And [13] Aanssuiigasudn
WivdnAnwidanuwmuizanlusedvuin lag

o

PnAnwILANIAIUAATIUINANTNA N lAS UL

{ A a

qn Ao Manssungaeudndaasuliindnuviiou;

=)

iU sosawnde Pewmuinvenisviaum iy
i dnAnwianuisadifanssuludszendldlunis
Anaouldluowien Anmsauendiutou uasd
druslufanssunisiseunisden drunuanyy
daeudndnwiiianufaiuindanumnzanly
sedusnndign Ao faouiiniminiuannsaluns
aoufidadsluszduuiniign sesasundedaoud]
anunsenlunisaeu daoudugdrueanuazain

u

waznsedubiindnwiinnsiSeusuasaenadeiy



anag AuTuRY, Iy UNMNA LazKeIAs 1YY
AN9A [19] WUI1 JURUUAISITIUNITABULUY
naunaulus1gIvimaluladuazwinnssunig
nsAnuTiwaLTuiUsEavsnin 84.22/83.88

5.3 aendansimu wui SnAnufidiunis
SEUMIARUANIULUUNITIANITIS BUSITITNNNN
walulaBansaumatiionisdanisondn d iy
nEngnsvssniadednsivdndugmianis oyl
finasavemadugnsn1n1ss sufing uuinnia
rounswam Tnefiiwasazuuunadunysninis

SHULTINTULYINU 8.05 AZUUY AOAAFDIAULATIU

' v
a v o

133849l wazaenndesiuauifevesddan
3MUATIRE [20] Fanudmadugninieanisiseu
MeAvgunIemanisefuUsEnateUasivindi
2 aiveeniiameingiin wadugnsmansidou
vosfiTouunniefunansinfiFousinadugns
NINISITBUNGToUgINIInouTew; 351050
wulala [16] AwawsalumsiSeuivesindnw
wewai o FULUUNMSITBunTaa UL
NuNTAT AU AUFURUUMSISBUNSaauUNd
wandnafulagAziULAINEAINTAUNITS BUSAd
A AnwmenuiaiiSeusiguuuunsiSoums
douun®d ; 3y nawatuv [18] ; ANveiSeu
VRUTUMEFURUUMILTYUNTADUNU UNANNEY
Wisdufenay 51.150 ndadoufidouiidiesuiuy
MIBHUNTABULUUNANNAIUAUTULUUNISIS B
msapuwuuUnRIANIUANANTY Tneiseungy
veaeiinzuuLIRABVANTIUAINIINANAIUALLAL
NUEUR LT HUNTUTIUMBFURUUNITITIUNIS
dounvunaunatulaesinegluseduiuin ;
WINS  ad19As [12] wefingsunisiieuives
in@nwiilddunsaeuadinaansuuuiagnnm

sueglusziuin (Mean= 4.21) Hadugnsn1enIs

Sowvesindnwdildfunnmsinfanssunisdou
wuuisgniniuosay 80.85 Fsgeninnasidosay
65.0 ; Uil 2930ufisel waswdn Nensmal [21]
ANUARATINATIALAYAMNINNANUAT AT IANY
WWATEENIET NATIATRINANwTAuduTLGTY
wazaaRAfeiuLIdEvetenay Autuig, 3Ty
UNINIA UATNBIAT NAVEANWA [19] WU Ha
nsieuifisunadugninianisiSeuseninnoy
SoulazvdaiouiiSeusesuuuunsisounisaey
wuurausaylusgIvmaluladuazuinnssumia
NSANE NUTY HANTSISEUMEATEUAINTIINBULT U

5.4 UnAnwilanuiianeladesuuuunisdnnis
Seoufidsgnmanaluladasaumeiiionisiansg
1@ dmsundngasUsznadioTarivndndugs
nen1sUyd lngsineglusediuuin (Mean= 4.18,
SD.= 0.28) aenndasfunanisidovesindy
WIgHLA wagiuies ansduns [22] wudi Uds
fiauianeladensiauinisidesn lnesiuegly
sEAuNn (Mean=4.11) Tngglduinislasuuselov
(Mean = 4.48) wazlasuainusuaadisiulasanis
(Mean = 4.30) uagiauauuglvisivosmslunsvely
usnisiussuvesulal ; 3%y nawatdun (18]
Aisguiianuianeladeguiuunisiseunsas LUy
wannaulaesmeglussiuanndian uazaeande
Auuidevetanaddutiungy It unned wag
HoaAT 18ivdAned [19] wudt dnAnwniininy
HanalasogUuuun1iT sULUURANNEIY (Mean
=3.79, SD.= 0.11) Fangflusziuauiieswslanin
nan1s3fendeidlmfudiguuuuninieunisasy
wuunaunauluseIvmalulaguasu Innssunig
nsAnunifusyansnmdulumunasiuasinny

winnzaunazilulglunisdnnsiseunsasusiald



a <

nanlagasulainmaseuiidagndusuuy

maFeunsaeuilalonalvigiSoudidiusauly
Aanssumsiseus dwaliindnwlawaunsinue
mMIuEaAudFsnuLsiny nsAndugeng
widgyniwaznisdinauituuszynaldly
Tinusyirfuvdosesesluaunamisimsdafanssy
nMsi3sudarUsraunaduiandeliduiuogiy
2IAUTENDUNAILREN LU ATHARY TNANYT Uag
UssEINAluNISSsuslaglanzAIHaoulzAell
arundilafissssusiunzdunouresnindoudids
snilvinurlunisdenideniseivuazaisaing

ussgmealunisiseulidndnulandyandiney

wazdlauaulunisiseussely

6. UaLEuUBMUL
6.1 UalauakUzLTIUlEUE
6.1.1 an1fudnwfidanis@nwians
affnwiuazinaluladaisiinauiwnunisdn
Aanssumaeuilmdunmsianisieusidagnmn
3837 WamdnenmasHaeu wavaswusaplali
ATHABUTINTRILTINYENTIANITLSBUSITINVBY
AULDILAZINANY
6.1.2 WauLATY18AINTINLRIUNT
SaAanssunnsieunsaeuiiuludewinuenis
Fan3iFeusidesn Tnesudlefuandudidnnisieu
nsasuasoIIAnuvnazinaluladaug ey
sULuUMsSsumsasui luussgndlindosimun
sunuumsdunisaeuludnunirdug neliuiun
maqmaiﬁmﬁm
6.2 Torauauuzdmiumsitensil
6.2.1 MsFULUUNTIANISITEUIIBIN
manaluladansaumaiionsdanisendn dwmsu

wangnsUsenialeUn i v dntuamianisindly

Tlun13§nRanTsuNIsssuUNITAoUATHADUATS
fvunRanssugeslunsazduii 7 Ju Wiy Ao
Suwdenns Jusidums wasdudsziiiuna

6.2.2 MAINITIANINTIUATLTYUNTEOUY
Tuusazafuada asfaouldinansmfuindne,
Uszana 5 wililenumunsieunsaeuluaded
Munludseifuiin “i5vherlsléffian 151
ovlsldlaifian warluadaeluisnasusudganis
Sounsdeusauiuedls” wiaindnvinadaely
15n9giseuerls uazazfounsauezlsUng

6.23 nsdanisseuiaisilunguouin

AN 4-6 A dieliusseImALaniUaewseudiduly

aa a

pg19fiUsEAnIan TaduegfuiBnisildlunis
dan1siFeuimeuduiusaelunduifudadday
faeumaiBeliiinnstsmideusruiiofiulums
U3

6.2.4 MIFBUTUULTIINANT0YE T

UnAnwiadannuslamenuiesinuuinjgaou

zdoadidrutnelunisaalseiauaiouluduasig

1%
V=2

avaule deagsinlifiTouanaunsaiSousleang
Tnsamensasuludalususng

6.2.5 NIINNINTIURUULTITNILADILY
natuulunistnfanssundarduneudady
A3HauIzABIdinIsimuAateg19daauILly
nad AU LazauguanliinAnwin
Uimsnanieldlinsgmuiunainsiaians sy
Fustoly

6.2.6 NMIINNINTIUNTLTHUNTABUAY

¥ a

WUIAANITINAINTTUNITITBUSLAIIN ATHARUL

unumdiAglunisdaeisufanssuuazdsiuie
AMUazAINAge N Saudmiunsissunsaeulu

LAREASITIUTIIAMIAN I UNALLESUNAILUNNT



= v

fimunadugninansiTounaginvenisisous
Wegnvesin@nwlviduszansnngege
6.3 daiausuuzdmiumsidedely

6.3.1 AITIUATITAUIFULUUNNTIANTS

SHUSIURLIAANTSEUITIIN (Active Learning)

o

INOELESNTINYLIU WsaAUAILNTAIUNTISUUS

Y

o

usneveliiFine1duq newdunsideuszegnd
wislildnansideiinlugnisufomle

6.3.2 MTITEUALITALIFULUUNTIANT
FoudmuuuiAnnisiseudidegnlusneinidu
aAnqudieimuTinugiumsaAauuuia 4 lng
FonldnaismsiSeusimnza

633 AITITELariAUINTIANSITEUS

'
a1 a £y 1S a

duasuinueiunsAnvaslseulaglduuifnnig
Fan1913ouduvudug Aarmnsadunldlung
Wan1sAala

6.3.4 AITIWUATNAIUINITIANITLIBY
msdeu tneld3%inefiniunmsuilodymuasnis
iluldidy aasldnquinedsiinseunquitsdiseu
Jaou wazfiisardesluideulouieiiiololy

@

uansifefitilugfaiauorisluulouisuasds
U uale

6.3.5 AITIWUATIAUIFULUUNNTIANTS
Seoufifleduaialidndnuiaviivdnnstyddl

1Y <

uanuwuUUYAAATIIANEITUITLSITN LUU AT

R LD

'
[ & U

Fodnd danusuieveu 1 ldiiuwnd T3ne1an
fJurlanutiioussud1e ANUaLLYASAUADYU
PADAIULNTZUIUNITIUAITUILAUD LAZAAN

LLEipNDan

7. AaRnssuUsEANA
a o 5 ‘:,‘, o I tY a v
miafwmqumlﬁaaugimlﬂmmmamm

NIUMALANUYILLVRDBE AT Ty AU T

as Q’éwmamﬁwmé’am%’;ﬁﬂm%amﬁm Lay
919138 As.EgEINeY AU AlangaunliAusnw
° ° v a & |

ATbULUN Totauakus Nt IuUselovU hasyle
M379aaULNUTOUNNTBIANIY RARRIUABEATUAYL
waziluidslannleenaon Jsveveunszaull

loniail U8 UNTTAMANEAIHABULNUNTYN

AUR

v A v

ARUTIILABTEIAY wHUNIYIN1T U TnasinAnw

o

(%

nangnsusen1ate dnTivTnduas wHUnIYINIg

v a '

Jydnnnunbianusiuidelun1sinianssunis

AR |

Seudidegn wazlunguinegidlunsidun sl

LONEN581994
[1] dinuadugysnenisdouidouasiamn
NM5ANW.(2559). $1897UNT5IY
HUAlHUNTWOUIAANISANEILAZAIS

= ¥

seudvadlneglul w.a. 2573, ngammne:
AUNNULATITANTANINISANYN. Uil 1-3.

[2] Aenduendhdnwniesion. (2559).5789U
n1sUssiunweaUszant. enduenta
Anwniouldn.

[3] Bonwell, Charles C., and James. A. Eison.
(1991). Active Learning ; Creating
Excitement in the Classroom.ASHE-
ERIC Higher Education Report No. 1.
Washington, D.C.: The George Washington
University, School of Education and
Human Development.

[4] Meyers, C. and Jones, T. (1993).
Promoting active learning: strategies
for the college classroom.San

Francisco: Jossey-Bass.



[t

Felder, R. M., & Brent, R. Navigating
the Bumpy Road to Student-Centered
Instruction.Journal of College
Teaching. 44 (2), 43-47, 1996.

WY 1159919, (2558). JULUUNISIIEUNIS
dousgIAInIngdmiuag (200204)
Tngldn1saaunuuiidiusiuvesiidn
YSuayes. umingndeuvinunansal
FIINGNRE INSNVAVBULA,300 1.
dinususewInIgIukasUsTiiy
ANAINNSANY (BIANTUMNYL). (2545).
naninauaiazIsnIsUTEuAMAIN
mﬂuaﬂ%aaan'\uﬁnw%’uﬁugm.
NTINN © e,

U380 auiie. n13dnnisiseusieningld
JURUUMSITUNNSARUMEN AN,
213615V TIVAYWILUATAIV
uyweAEnsuazdIRNAans. 11 (2):
NINQAN-EUIAU 2559 ; 260-270.
Colleen, J. Designing Web-Based
Instruction: Research and Rationale.
[Online]. 1996.

Sweller, J. (2006). The worked
example effect and human
cognition: Learning and
Instruction.New Jersey: Educational

Technologies.

[11] wnilag awnsiu. (2555). MIfaglLuy

[12]

[14]

[15]

NNSISEUNTADUL UUHALNAUAIENTIT U3
\BegnifleainandAaFiazAmamngD
Tumsuitymideaiwassd dmiviidn
undAnwiagransiadinluantugaudnm
Y9457, MIATANIAEAT UN1INeaY
Aauns. 10 (2) : 2 (wgAINngu 2555-
TuAw 2556).
LURYANT @393 (2559). NANITIANINTIY
msaaumﬁmmamﬁ%a‘gnLﬁ"adma%maﬁqué
N19N15158UVRTNANBITZAUUT Y03,
WInedemAlulags1vanagITTUni.
103 wi.
WUNaNS 51a13nd. matwuIn1sdnnisiseus
WesnlwinimsdanisiSeuanvvangnsuay
NNSA0U ANEATAIARSRAANNNTIY UNTINESY
wialulagsvueea Syys. 9138135738 UTK
FIYUIAANTINN. 11 (1) : unsAN-guieu
2560 ; 85-94.
3301 933ANS warUsENaU NIAa. (2557).
M3 Waugukuunsaewdegneeula
iloduaiy woAnssumsisouivesian
Ysaaiaudin. Msansdiannseting
N9NSANEN.9 (@) : 2557;122-136.
Cohen, L.; Manion, L.; & Morrison, K.
(2007). Research Methods in

Education. 6™ed. London: Routledge.



[17]

[19]

5090l Wulala (2553). nswann
JULUUNTSISEU NISERUANANAEHNS
a¥eanudiiedasia anuswnsaly
n1si3uivesinfnemeuna. vangns
Yy sve e daudin - anunin
UANENT uavnsaey Unininendy
wvedeAalng ; 231 wi.
WSSl #isedud. nsmuigUuuuns
Tneluladansaumenaznisdoans tile
WarvinwymsiSouslusmssui 21
dwiudiseuluseiugaudny. 215813
AnwrAEns. 25 (3) : fugneu-tunay
2557; 19-34.
Ay nawatium (2557). AMTRRILN

E‘U LUUNISISIUN SO ULUUNAUNEIY

=1

wasuaseAsuaineed sy

= =

BEURITIAN. NIUTEYUNIIVING

eDe

Y937 381U5831Y 25571309 “M93de
LﬁaLﬁuﬂmmwmsﬁﬂmLLazmiﬂ’mm
TN ATUNNUIIUAT: F1TTnau
LAVIBNSATANT ; 241-249.

anad Aptune, Iy unned uag
HoRs NelvdAN A, MIiwugUuY
NMILsBUNTERULUUNANNEUTUT 83T
WwAlLladuazuinnIsuNINISANEIUDY
unAnwmangasusenaflednsdaudin
a1vIINA3 W Inededaauezan.
215871599159 8-INULT. UR1MB1ae
ddauezan.(6) :NINYIAN-5UINAL
2556; 11-22.

fayv 6

[20] U 151 1UATIRE .(2558). n1sAN®EN

Useansnmvesyanisaaulusigdun
qunsgAansszaudsznialietng
Auinsulil 2 arveeuiiunes
N3N, nauIvIAeuNIneskazvAlulad

@

WedeanTiAnumauRs ey TunszaUiud.
Uiln 15IUNTULAZYER N9INT14L.
MU UUNTERULUUENETY
Jusumsudodinunandiite
HaTIinYENMSSEUs ALY
LITYENAasINETIA. 21TETINGIAENS
WYV MENRESIUANINYIUT. 13 (1) -
UNIAU-HgUIBY 2559; 72-80.
hau Wieuufuarsades Avisduns.
(2557). MIRAUIFULUUNTUIAS
ansaunadegnauly viulagldusnng
PULINET Journal.. 1 (3) : fiugneu-

SuUMAN 2557 ; N 37- 43,



15831908 W1USE AN NINLASRII8ARDIURINUSH LN

455 naygudny Tnua wlnun1s® wazdswa ygyde®

Bgrwrdvunaluladdiannsedng duinneraeinaidngs1ugssad Seningsrvgssiil sialusvald 84000

UNANED
UNANULNISITYLTY NITAS19WALNN
UseanSniniaseadngmassuannusuiaua

Toguszasdiiioadns waziilonUseansnmnis

d)}

191UVBILATDITNIYAABIUIINUS UL

=,

A5AuN15398UTENOUAIY ANEILaYIIVTIM
foya sonuUy a9 uaznAdeULA3DITIBAADTY
MnU3uai Lﬂ"%’laqﬁaﬁ%’j‘lumsmmm%’agaiﬁa
Ae wuutuiindeya n1siwasieidoya ldnanis
naaonUsouiiisuarfidiuials Tneldnism
Aads uaziedidudaugnies namsidemun

\3psTneRaaIuINUSInan Svunnaan
111920 LWURAIAT ALY 35 LURALUAT ATINES
55 wufuns fesdeutndn 1 9es fidestiou
ABDIULLN 1 W09 Hesdnsaasiusen 1 984 Lay

¥ '
1 1 o A

YRIYUNNANARDITULAD 1 Y89 UduUsenay

o v I~

ey Ao lulasmaulnsalass wuwesInnishva

o
6V

war U seiugs Auseiy 4.8 U1s 31 Tad flszuu
ANSYINU 2 STUU
1) STUUNISINYAADIUNAUAULILUU

dludRmuUSUIuUNNAeINS THauwasIinnIg

o [

lvavesdldedauiuNadoanund

o o

lulaseaulnsatansiiafulUsuIudIRg1un

wazdadnuaaeIunulNLsiuge Tudnsndiundaly

= A ¥ (% a < § s
Failenugnaedluseiugs Aaduesiduday
gnFpuaiy Wiy 98.18% UavAreSudaTeaAuvie
\de Wity 1.03 fadinsusiedng

2) §¥UUNI5918AAD5UINNUSUIUNUIN

'
[

Mrun tolulasaeulnsalansdsangnansunudy

wsaugs TuuSuunmvue Fedlainiugneaedly
szavas Anduesidudaiugndesads wiriu
96.50% WarAABIUDATLANABLARY LVINU 0.52

ASUADARS

pmid)
f2)))

a

1A%y : LATBIINBARDTY, ARBIUBATE,N1TVNAY

Do

1%

ol

Abstract

The purpose of this study aims to
construction and performance verification of the
chlorine dispenser according to the quantity of
water. Research methodology was divided into 4
parts as follows. Study and collecting data,
designing, constructing and testing chlorine
dispenser. Data record form was used as a
research instrument to collect the information.
The data from experiment results were analysed

in term of means and percentage.



The chlorine dispenser is 20 cm. wide,
35 cm. long, and 55 cm. high. At has 1 water
inlet, 1 chlorine inlet, 1 chlorine outlet, and
1 water outlet. The dispenser consists of
microcontroller, flow sensor and a high pressure
pump, 4.8 bar, 31 watt. Chlorine dispenser has
2 systems as follows:

1) Dispensing chlorine and water
automatically according to the amount of water
we need, wusing send pulse signal to
microcontroller in order to calculate the
quantity of water and provide the amount of
chlorine through a high pressure pump. The
chlorine was dispensed correctly according to
the amount of water we need. (98.18%) The left
- over free chlorine residual was 1.03 ppm.

2) Dispensing chlorine according to the
amount of water specified microcontroller was
used for dispensing chlorine through high
pressure pump. The chlorine was dispensed
correctly according to the amount of water
specified. (96.50%) The left-over free chlorine
residual is 0.52 ppm.

Keywords : Chlorine dispenser, Free chlorine

residual, Disinfection

1. unih

dnduansusenouiinuands 3 Tu 4 dau
vosiiulan uarluinnevemywd Togie 2 Tu 3
yosimiing uenantu urdagninluldlunns
gulna uazuslaaludinuszdriu 1ndeyaveenis
Uszdmuin luadudouialy azddnsanasldin

\RAyasds 200 Ansronuse iy fuluadediuunm

ininaiigawaziinan nimanzauiunisaulana
wazuilana Hlguindflansvudou Gsoradudunsy
| v o o 3 = @ a o &

dogunnls dwluthazomdndudsdndusienis
A39730 lasirazenildiululagdu dn1sld
aaesulunsidaelsafiogluindauiiteudu
10 edlngaznauiudiesenisidaaelea

=

negaeludildiulutudou nsussUnludn

= | A 1% = o 8 A Y
WUQLLWQWNﬂ’]'{LsﬂﬂaaiusLUﬂflimﬁ@JﬂUU']Vﬁﬂﬁlu’]

¥
adaa o

TfuUsgevy F93sRaentunldlunisuda
isgn flesonnsTitsaudlunmssindelsadied
Tuth iy mssdelsadeisnsldnnudeu msld
Sadgeslleanniomslilelou 3 azidoaliing

=

warldndanugs mandminszudsdenldaoiu
iesansiangnuarlinuldnendnisdu q (1] 8n
sipaesuduiifenldtulunasysanaialan e
dndelsafiogluinussunioildneliiy
drudeuvesudaziiudl lasunsgiuainanes
avlsznyausznalil 2525-2534 1udveassy
hagomialan iedaiiunuauuagszuuns
UsgUliunussosuliiinnunsgiuainalan [2]
iszdesszdnseYinsldnaoiu uazaruauli
oglulnasifinangay aasfuiildiude uay
azaanlilfinnyurnandi wazssuieisliiaae
anUsnluuSiaanisuszdn tlunisdne
anmuwandeulipasrmuazsiulaldigldindes
Jaonssanidolsafiusuuanfuivssur udasd
ForlumstdndelsauasuuaiiSes o tou
aansaaduasafiiifudunseviliAnuzi§ols
fufuUsinunaeiulilEsrmdniuiinu
Pagunisliinduiuingaaniuynd

LALMAIUIMIUSTTUIRNaULUBsadlAELRNIE Y

gaseu dluduilvinisiivuagasduuiiie

'
a

AU AUUSUIUAABS UMD NI 1E UM NNz ANA U



USanauiidieants wiedestumaiinansiadl uas
annduarandunsnvean uinirlunisligasi
geon 1iesnnauninvesiduiiidaluusag
%imamﬁqmmwsumfﬂﬁ&mﬁu Mlin1simue
Ysuuvesraasuldiduluniugns 1dunali
ihuszrdidelifuguilaafinuaindiiliag
fUSunaeraeIutaeninunivne I wuafiienie
Belsaldlad wieflusumaaeTuniniiuning
Aeen13U1¢ MAASUATI8INNAYDIAADT Y
Usznouiulutagiuussuvumnsoyuvuvalewn
ansavuraniAvldies wu dviana e
thasy ﬁﬂ%ﬂﬂLL%ﬁ@ﬁ'}ﬁiiMﬁ@iNﬂ wsitAumand
fuslnalimsuldiduuafidoviodelsausuueg
wioli Fanrsldmasiulunisindelsaindy
madonnilafiazainign uiuszmsulaeylulis
Anusiismelunisldusnunassulimunzauiu
Usananhauiifled

Y

1%
LY Ya o =

AIUUNIGEINY LW UIAATIIZAS19AT D

Y
v !

F1uAaeTuIINUITNIUULT iNeduaTuliseyivu
U nieyuvuamnsadmuaUIuunaeiuly
wangaufuTnaniAuiidonisuulsanuan
iiethlugulan U3lna wagfadivanauidssiioy
nolWiAauuafiFenioitelsn nafunsavanii
nAuvBINABIU SIAWIBARAILLAE e sANSLATIT

Judussedndsnnmsaegunmeeuilag

2. dnguszasd
2.1 eds19A998AanIuaNNUSLIaUN
2.2 e UTEENSNINLASDI918AABDIUDIN

YSuautin

3. uwAn Nl wazauideiifeades
3.1 msdainide

mstainde (Waste Water Treatment)
winede nsendunsiasuanmeeadeluiuge
Tegluanmillmnzaunotiag ivinlfAntgmse
wasduindetug f938nsvidadndsudald 3
Uszian Tdud n1svadadndedaeisnenienin
msvrdatdedediniaadl wazmsirdagde
AT INN

A3ttt ndedeiiniaai (Chemical

v v

Wastewater Treatment) n15UNUAA835n190A%

a aaa =

&, % A o § v d{'
Wumsldasiafinsemsiliinujfseaiiiie

Uinide Teeilinguszasdsil

1) iesupzneuniovewdweiuasy
sumdnludidelrivunelaneflasannznoulsie
Fausunnznoufing11in Floc anszuIusIng
11 N15a519MgneU (Coagulation) WaE N34
nznou (Flocculation)

2) riteldveudsfiazareluddels
nanefumzneu wievinlwldauisaazanetinle
LSUNNTEUIUAINGIITIT AITANAENDUNEN
(Precipitation)

3) Litevinisusvanmdndeldiaiiy
winzau ez ludiasenszuaunisdusely
Wy nnsvnldddsiannudunatsieundaialy
Urdmmedsmedann (Wusu

Tnelundrnmsirdadudeseisnanil
finagvhsanfufumhetidat i denisnienam
fhogratu nszuaumstitnudenianilaenis
Tansiaiiiiorlinnagneu Hudu lutlegiuid
Asldniretidatndedeianinainaisedi
sefuudazvenarnameiigminnldlunistde

% a 13 1 1A [ =
Undsiludiuluvg Ao mssnaznoulagldansiad



Asvialfidunans waznsvinateidelsa nns
anpgnoulagldarsiall (Chemical Coagulation
5o Precipitation) LJunsldansiniigiennagnou
TnelAuansiafl (Coagulant) asluifioudsu
A0ULNNNBNTNVDVBIT AR AT WIALEN
T¥sru uflvualngTuionnszurudinginin
(Flocculation) n1svinl#dunana (Neutralization)
Wunsusuanmainudu nsn-ae v3eietlvod
Tuanmiidunans iieliAnanumunzauiag
drludadadndeludusy deolu lnsians
nszUumst Rt L dede smadinm %
Foensinideidaniiey 9glur19 6.5-8.5 wsirewd
wddestndefiunszuaunstiiaiudiacg
5571YR AeUSuanmiliaveglugig 5-9 d1iiiey
inarfiasufuanindaenig drefideutunlide
lgalu (NaOH) Yuv13 (CaO) v3ouaululily
(NH,) usy wardmindedafiiovgaiosnins
Uvanmderlilunardlagldnse nsafidoy
wunld lown nsefuedu (H,80,) nsmnde  (
HCI) w3afinwaisuaulaeenles (CO,) Nsviae
\Gelsn (Disinfection) msvaneidelseludnded
mMiaegaunigivinliiAnlsalagldiaiinioans
Jue) Ineflinguszasdde letlestuniuninszane
vondelsngauuaziiiovhareildveadelsnuay
msfaidedeufiazgnidesaiumdsisssud g
asaiiildlunisidndelse ldud Aaesu wax
asusznaunaeiu lusiiu lelefu Telouilusalas
ansUseneuvesiiuea uoanesed Wudu Jemasiu

Juansiafifidesldun

3.2 Aa9IU [3]

Aaau (Chlorine, Cl,) Wufnednuianis

a

fandrunldiuegnaninewing velulssany

Y

QU a

@Wﬂ’ﬁﬂﬂiimLLawIUUWUL5@UiQN1UOQ AOEN L 9

Mnfenaeiululszmdlnefiasinuudivesads
feiuSwetnaveiiesiiunaulaienfuienassy
aao3u luniizunidufiefinduguuaydl
Ay Selasiineldindundaaranunsosinau
vouTuldR femaeTuiiievhuiisentuihadlngg
\nde (Hydrochloric Acid) waznsalalunaesa

(Hypochlorous Acid) snauauns
Cl, + H,0——— > HCI + HOCI (1)

nsnlalunaesavzunndinelmdunsaindenay
pONTLAUDATY (Oxygen Free Radical) AnwAaaiu
awiflgrissvaeifowaiiiefers neluvessnenie
Tnefignilunisianseusnnninsande 10-30 i
mmquu,'iwaqmiﬁ’méauﬁuﬁw%mmmaﬁw
svovaidula uay Usunalue s fiduda A
AaoTuiinvdiduans Oxidizing uaznlandléd Safinng
Tdlugnannssur nsen1y Nsonanain YuIUNIS
Juns1eviansiaiisnduity Carbon Tetrachloride,
Trichloroethylene, Trichloroethane,VinylChloride
a1siadndanuad wagansialnidadyiaussie
aassuddldiiuandolsalutuseyn aszineth uay
Vothdminge
3.2.1 ¥lAv0IRaesY

aaosuiluansiidenldiumnluns
vanedelsaluth faussansamlunisinanede
Tsnldgauazsnngn fdun usiazlinduniudntos
a1snansulaeiludl 2 vile fo Aassuvinfie
ARDIU LATARDIUYTAKS

Aagsuiaf1wAaesy danvusidud
LARDIUNULTYY TANMUNUILULUTZIN 2.5 17INTD9
oI AwaaeTuiindnldasigumniuazanuty
g fnaaudilunisianseulany lnelanizinan

=< o

ae193unse Mtuisdndudesiusuiunisan



gumd uazainninutueenludoufigiiufiieg
AaoIufiwiLdLadeLinALfuLAZIAS DI IULLL
iewdsuanugain aaeTuinudureuan g
Wiunuanuiugs nieudlulduazazainaanis
yuds uazilofuvonnal (Aassuth 99%) avila
widedla fnnuvuududy 1.44 whwesni dudu
Sunsesevonnaziiiodosey Tneazsilminnis
s¥AELARIRBTsUUNI1Y L'Eﬂjalﬁm“ﬂ LagRAINT S
Fawansznui Judunsizarnnisduiatuiig
paesuiiazsuiulddaiou Aefinnududu
Uszunay 5 fladnSusedns uly wariinnnndudu
5-10 fladn3usredns szviildnsuneladndn Ui
Twa syAeLfasians szaefeclen wasiioniny
dudugedu wu winldfufwaasiuluuiuia
1,000 fadn3usiedns axviilidediels sufuis
fogldnnusednse e Lagnedl ;jl,%mﬁzmgiumi
aﬂé’mazmuqumiﬁwm
3.2.2 Usylewiveinasiu

Usglovdvesmaosu lde1de
wuAfiSy warqdunidlu 1iny uaztluasyied
Hlugnamnssunannazay ingenidogdundd vin
Anaue1n1s engduuas @ wandunllnsidey

L3

NaEARN LIVAUI anamnIIunlng @avlunig

9

v
o

dunidiadl 1ds1aiinufisersendintunayiii
URTemnuR mszeaeullnuaidRindidons
Tu a15Usneudunss wWewdluunud lelasiau (u
nIndn g19daasien) Tdlunisndnnasisn
(Chlorates) 1w Aaslsweosu (Chloroform) A1suUsu
wnseAaalse (Carbon Tetrachloride) waglalunis
anm Tusiiu
323 nsaudelsadienaniu (4]

(%

& v a a do
ﬂqiﬁqL%aiiﬂﬂ'ﬂﬁJﬂa@iu GMYIGHIZRY

]

ngalilyysunuvesnassuiifvacivluil winus

L?;Jml'%mmmamaa?uﬁmﬂé”maﬂuﬁw (Chlorine
Residual) Falendsnntrsianduda Jeilnaan
ANLTUTUYRIAABTUDATY (Free Chlorine
Residual) Amidudunas Usinavesnass uiliivas

v A

Tuliledend A igalunisdniolsa winusidu

>

o

ﬂ‘%mmﬂaa‘%uﬁaiwmaaa&ﬂuﬁﬂ FeTaldndsann
Fr95zznaduiasunidnisiiunassutien
Al szl AnnaeTudasstunazetaazsians
Felsaluhlglifome udnsidurassuluusunad
wnnAuly awiliifinduguussnaeTunasile
saaveninde Ui dudunisauldenaniu
Tnglaing wonanil aaesudsliqinandou enavh
Tindesdionazgunsaisney demeld Fadu lums
Funassuisonfuludsunadinewuns e aunse
gidelsaldvun saumnelhAnaasiudas Auusih
ADIEN1N9 0.2-0.5 Hadnsudadns (0.2-0.5 ppm.)
a4 Laduda 30 uaf nanRAIENSINTINIs
Wuansavangaaeduluual 30 w19l fesauisadn
USuaunaesudaselasening 0.2-0.5 Dadnsudedns
svpzalunisanidelsa (Duration
of contact) ﬁﬂﬁi%@ﬂé’ﬂLLGiL’JaWViLaiJmiazawm
Yunaeiuasiuluthaudanafigldalddudume
usnliinastiosnin 30 wndl nieduiunIuNsEn
Folsavesasazarenayunasiufiazdunduig
washlvinauana
9aunQil (Temperature) 619l

9

geUsaniamlumssidelsnveninaeiuavanas

a

ulumansstudgaumaiion Uszansamlunisei

\WBlIATRINIYUARDTUALFT

v

AN U (Turbidity) aunia
aruguludionadunsiziddiidelsa vinla
raosuliannsailududanazdnyeolsnla fanuy

a a

f1deansinansuiuszansanlunisadielsalas



Faeuviliindannulags Ae Fesfirnuguiionnii
10 NTU Tasnsifiuanséu iitelvioyniavesninmsu
JUAITIAUANAZNOU LAZNIUINTDY
anmaudunsa-anauein (pH)
finaseniseidolsaveinassy Wosnaassuae
uwandudulalusaaesa (Hypochlorus : HOCL) Badl
srunalunsandelsaldaiietiflanmdunse
éntiee n pH ganda 7.5 agviliiiin OCl- 11N
Fu d9 ocL diuszansamlunisadelsados
191 HOCL aevilvidesduildosnasiuunniy uas
WNAN pH gl 9.5 Agliin OCL- 19 100%
3.3 U8 Arduino [5]

Arduino 81411 (91-9-8-14 38 9198lu)

Y

Wuvesalulasneulnsiaeinszna AVR fifinng
WAIUILUU Open Source ﬁaﬁmilﬂmwﬂ%%aﬁgﬁ
$11 Hardware wag Software $ussa Arduino gn
ponuuusnlrldnulang aunsanaudas lunisee
gunsaliasunneg laedldauaiunsndei9as
Budnvsefindannneusnudadousaidundivn 10
YDIVDIA

uesA Arduino ﬁgﬂLLUUﬁﬂé"Qﬁugm
Lddudou arursawmuniiufiy mungdiny
FL3uduil Arduino Community nuAufisIa Ay
Warunfiudausa Open Hardware yilsigldanunsaii
vasalunsganldaulinatgnu lunaitgquseian
%QLMZJW%LLﬁﬂﬁ@@ﬂLL‘UUﬂ’JUQ&JQ'WEI 5 saulutienis
sonuuvluugnamns suildanududeulunis

T

Ui 1 nsldauuesa Arduino

vasn Arduino tutduiideuiuunsuany
muwmalulagiviuadelugndlagdutunalnanis

a

nuvesgunsaldidnnsedndifinasenisldnuly

ft oo a ¢ d'a‘LGij/

FInUszITuvewywdTddsussRvgunuiei
Arduino Tunseenuuy wazaiadsUszRvsivani
Jamunzunnisyir luineudmsuiieludlunns
neaetaraivAnsyius ety
3.4 \Guwesinmslvavesi
duwesianisluavestivsznoudae
Fuiwosua Hall fidedyyrauwaddinsunis
Wasuuwasaunuusivdn neluiuesodivdevune
Andifusimdnnnsfineg ounluarudaia
Pinwheel ag13 uvyulaz usimd niidosglnd iy
WulwesTa Hall luyngseulsuigessunin Hall
gnunaguielassnanadinuendanniiieteaiy
il wednsazadrsdwasivsdidouann
wssdulnidnlaudaussduluiigense
wssulihgsluaudaussiushdsduegfuauda
Ydulndn I Auu LA URILTuLIes uagiin

Inasuasnsnausasukazuulagly Arduino


https://en.wikipedia.org/wiki/Hall_effect_sensor
https://en.wikipedia.org/wiki/Hall_effect_sensor
https://en.wikipedia.org/wiki/Hall_effect_sensor
https://en.wikipedia.org/wiki/Hall_effect_sensor

Tunsuansnadnsennundulsasinnisluaves
VRUNAI-NAN1NT Iz dinToanunegnas
wansyuuosa1uluvewdulgesn1sinaves

< . a 1
YBRUAIAINTOLU Pinwheel Nogareluy

JUN 2 W@uwesTansivaves

Wulwasianisluavesiiflioudedu Arduino
Ethemet Shield TaeTdaelWauatedsarunsaly

WiuwasTanistuavesilalaensaaely Arduino

A

LuaamﬂLé%‘iuma%mﬁiua%mfﬂﬁaq'mé’fﬂai’mimy'
vihauneld 5 Taad wazldnszualniiisnann e1u
A erdndamiiilogdeyarfianAsAsiiuusaului
waztanszualiinidamiiieraeusznda Arduino
Yo nmMslinszualiadaeldidumesinmslua
v03t1 dnduiges Tndnsinslnavesindodld
nszualiiiuinndn 200 faduenuds vie

wsaiuliinannnd 5 Taad vihauldegugnes

P o’ s Y s
g‘lJ‘VI 3 ﬂ’]im@L“ﬁuLsﬁaiﬂqﬁluasﬂE]Qu’]ﬂUU@'ﬁ@

Arduino

s I3 s

ANSBIUNAFVDILTULYDSNIT LAY BIUN

'
[ v faa =

UL es N ARLAT A U UNAFAINDATILARIE 3

g7
¥
[ 1

Usinaitlvarinu wadwaniianansansianunas
Hulalaelduasa Arduino auudilduivesinnig
Tavosifis T4 dmsulasemst avadesesna 450
ngn3usedns (daulngaidaregluuiudoya
NARSRAT) St 1 TwasUsvanauvindu (1000 mil /450
pulses] 2.22 adans. mmfchﬁfmﬁnmmmﬁulﬂ%uaE”J'
FuA1L52909ms TN wasdaronsindwes
Fuwesnslvavenii Aduno ansnseswiednaneadi
alnaidumeinmslnavesiuasdeyaveud

LA

VLY ULALYAUTNANALENE

4. AFAAUNISIWY
4.1 Anwarsiuniudeya
Mstdaassudinsvadalsaluuiie

§ 1 IS

TrgUszaanig o azfiuszansaimdaldniu

q
'

gn51dIuNgNADY LavTruElIaMNIYay Sleldu
ansavaremanIuluudnaesuIrfosansasnie
Tsaludlgvunvasiforfudesinasiudasyas
mﬁaa@uﬁwé’w Faddeansinau 1ild ileld
paoTuNANfuAy Aidosnisuiulsamn il
30 Wil LilegLTelsa wdnduazesiinasiu
Saszauvdontszning 0.2-0.5 fadniusedns Lilo
gdelsalutrely uilunsdifiinsszuinvedsa
sruumaduennsinundude 1y Tsnganseaa
og193uLss 1eadn e FoufiuUTuunaeiudasy
aavdeduuszang 1.0 fadnSusedns ieteaiy
msvudeufionaaziinduldlunends sy lu
nsidunaesutiiontsandelsaludde iy
asazargaaasulviusSIuAaeTugIndIdIuIu
FarliAndunaniudasziane dusunisiaieoy

d15aranenaIuLieaYelsatuAsIsaulnly



aaasuullaeluni1sidensetdldmnansuin
AuLNTY 10% n1sldanslunisnandadqu
senIamansuwazd o lglunisatuI

v

AABS UMY TRt

USuuaeeiy = ppm 7903013 x Wniazld Gas)

%ANNTINTUIBIARETU X 10

AM5ATUIUNUSUIUARBSUNARILY tiD
fo9n151Aaes UL ANUUNTY 10% LUnauiy
Y1RU 500 8n5 a89US UMD UDAT LA D

1 T8dnSUFADANS AU

(1 x 500)/(10 x 10)
= 5 A5y

USuunansu

4.2 MTPBALUULAYAIILATBITIBAABIUIIN
USinauth
4.2.1 28nkuUlATIATNALUDN LagNIS
Tegunsainely
n1seenwuuladifdafisnqny
winganlunisldanu lnglaivualidumnuans
#1910 wardesinenaniusgdiunin estlouth
1 waranaudn oefuenn desinenannaeTu

agmudie drugunsalmiunueedeluglans

JUN 4 Tassasunieuenuaznisngunsaives

A5 B9T18ARDIUINNUSUIUN

4.2.2 N1599NKUUNITAIUANNITING
AaRTULAZI T ULUTUNTUAIUAY
1935A7UAYN Usenaunie
lulasaoulnsataed 2 ¢ dagniTeoulusunsals
lulasaeulnsataesiusn vimilusudyiu

INNITHIUVOIH LT uAGUNA du

= ° v A

lulasaoulnsaaasiiiass vivniifinauaunis
91UV LCD wavsudypunadnniduises
nslvavesuddsdyaaluniuaunisinnuves

Juwsssiugalunisdneraeiu

A ] a a g
LATDII8AADIUIINUTUUUN

4.2.3 fadsgunsainmuaidiiulaseaing

UM 6 Annsgunsalnauainiuglans



4.3 inrsnagaunarduiinNanisnaasu
Feusznouse
4.3.1 NANTNAOUNITTIIUTDUATDS
$18AEIUMNUTINUN STUUNISIAAEIUNEY
fuduuugaTus@auusunaiiiidenis wayd

YSunuainassudaseaaian 1 Jaansunodns

ENYUN SINAL

o ] = = 3
LATBIAYAADTUIINUTUIUUN

JUN 7 szuunsdngrassunauiuiuuudnluie

4.3.2 HANNITNAABINIUTLANTNINANS
711914 09LA389918AaD5 WANUS LU luSEUU
AMUUAUINABINITHDNBINITUINLAIAR DS UDETY

ALMED 0.5 Taansunaans

AapsuULAlAaN

v

AADIULN | 88
- . 4
. QUERAIMIONEELR

LA3D9918AAB3UIINUSUI LN

JUN 8 sruunIREAaeIUNUIINMNTINTUA

5. WAn1333Y
5.1 namsadandessenaeIuanUIinani
\3esdieAReIuTINUSINan T unAY
N9 20 WWURIAT AINETT 35 LWURLIAT AN

55 L UMUMS JUo9taun 1LY 1 ¥o9 dvestou

ABBIULYN 1 989 JUpsdnunasiueen 1 499 uay
FosinpininaunasiuLds 1 do1 Inglunisene
ﬂaa‘%mzﬁmmu%mmé’uqﬁdﬁLLﬁaé'fu 4.8 U1g
31 3nd greuausiglulasaeulnsaaes LA3es
JreaaeIuanUsuinunldlnda AC 220 Thad
AaoIuldRuIAT0 e AR uaNUS LTy
LUUAAE3ULN SAnududu 10% Tnsiadesdng
AaesuIINUSINAIT fisEUUnsIey 2 ssuu
¥uA 1r3essnenanIuanU3unaiissuumsdng
AroIuNANA UL ILUUSATuRauUSuan
Foan1s Tesdfiudnnisineiu fe Wevinisida
1A309918AADTUIINUSINAN FILATelTzLEnS
FoaurussLanmaiiovinisidenssuunisang
AaoIunaufuiuuusalutAngsaniinisiden
svuuseufosfuaIosnsyinmstuusnanians
WauseIedagasiiiumesianisinavesuing s
¥mstiulsnaiiduuansaanusdunausiad
dslusslulasaoulnsaiasyd devhnistuiaduas
AurUSIna i %y edierasTuluysunad

gnee uazdsdreaaesusudulusRuglvinas

'
d

Tfutaneluvie uasniuesnlddadaiun
fosnsrely
\3psinemassunUsINasEuumsine
AassuanUSInaiifue Tnefindnnisinay
Ao ilovnisUanissdrenasiuaindsua
Fuadesasuanttonu uIsudnwaLiorng
AonsyuunisIenassy antuiad oyl
i euseyaUimnahiifesmsinasiuluna
idlevhmsszyiseuiesiiaieazdsdoyaiisyylily
Filulasaoulnsatansd iiieviinsAuiausuiw
paesufignies uardsiteaaoiuinuihiusedy

g9 Wdwesdenasiuveiniasialy



A15199 1 WANSNAERUMNIUSIIUNNENAARIUN

1NNV UVDLATDIIUAABDIUIN

3 - Yy . - o ¥

1 YUt SEUUNTYAADTUNENAULN
LUUDRLULRALUS LU NIRBINNS
2
Usunau Usunauin Lo
4 7 4 o o | WUBawuUa
g | WNANARDIUN | WENABDIUN
A4 Y Y r A4
5 . AvaNIs [ ERRIGELE
6 = o
N - - QNABY
(ang) (an3)
1 500 513 97.40
o 4 o a ¥ 2 1000 1018 98.20
JUN 9 1ATBIIUABDIUIINUINIAIN
3 1500 1522 98.53
o [ A v X q 2000 2028 98.60
MNFUN 9 RUNBLATANIAINRLIYAIU ,
o . o ALRAY 98.18
WNELaY 1 A YUNANUUANITEHINY

NUNYLAY 2 AB 99 LCD LaAINaANITENIU

wnsaY 3 Ao IMLanEn uE NSy NN 1 AN TNAAD U UINUUINEL

o a Ay v ° 44' ] =
ALY 4 ﬁﬁl ‘ljaﬂ‘{jauﬁ"llflﬂ ﬂaaiumlmmﬂmim\‘nmmLﬂiaamaﬂaaiumﬂ

a ;OI 1 a o g
RELaY 5 Ao Yestlounaosudn Ui Tusguun1538Aa0 S UNANAULILUY

WUELAY 6 Fo YodTsLNaLAaDSY SnludfmuUsuiul1ne9ns nUSUIUIN

WNBLaY 7 Ao Te991uAaesy A8In13 4 Ysuad A 500 ans 1000 ams 1500 ang

waz 2000 893 WaUs NI TINENAGET U

1Y d‘ a s & & 1 a | o
59 Naﬂqﬁmﬂﬁ@‘Uﬂq5VT'N']UGUENLV’]%ENQI1EJ Iﬂﬁnﬂlﬂiaﬂ ﬂﬂLlJuLiJElilejumm’mgﬂmaﬂmaﬂ LAY

3 s 8 ! = v 3 0,
ARDIUNUSUIUNTLTUUNSINUARBS UNENAULN 98.18%
LUUSRLULRMUUS U NIRBINTS T

S 985
a@
S 98
<2
g 915
€
€ 97
v
= 965
@
2

500 1000 1500 2000

J3urau(@ns)

UM 10 nsmiesidudnugnsesvas3unanin

NANARDIUN LA



9n3UT 10 nslesidudinugnfioses
USunauiinaunaesu wuii wWesiduiniugneied

a1

YasUSunutNanAaasunlAaNAIae ALiiAIANU

v & = ° a s Ay
Qﬂm@\ﬁéﬁqsﬂu LllE]ﬂ']iﬂ']ﬂu@ﬂiﬂqmuqmma\?ﬂqﬁiu

YSuautnunndu

M15°99 2 wansvedeUIUSINUARaeSuBAsY
aavded 1 fadnsusedns 21nn1s
FureuAsaseaanIunnUsua
thsvuunsienaesuRaLfutuuy

IluLRAMUUSUUUNNABINNS

USunanin USunaanin ARADIU
, | Weumaelull | mawmmeduil | Baseil
ﬂj\i fo9n1s Ifane3es | aundelu
" Ga9) | Gaw) #(ppm)
1 500 513 1.1
2 1000 1018 1
3 1500 1522 1
4 2000 2028 1
At 1.03

9915997 2 HAnISVAEUNIUSUIA
Aaesudaszaunded 1 fadnsudedns 99nn13
YnuveAIesieAaeuTINUS A sEUUMs
FenaesunanfUL LU USHTugAnuUSI g
Foan1s 91nUSunaniiiidesnts 4 Usuna e 500
am3 1000 8,5 1500 Gn3 way 2000 ans WausIng
VS inauaaeIuiildanniades wileds
spaznanld 30 undl iesudelsa Usingindlen
AaoIudaszALdody Wiy 1.03 fadndu  so

ans

[
-
[§,]

#358(ppm)

1.05

a

g =
ANNADIUD

0.95

C O
500 1000 1500 2000
Ysunani(@ns)

JUN 11 nsmiAnereIudassiinavaelui

NNFUN 11 nvenreIudaseinunisly

o

e =

USuaununnay

1 WUIAIAARSUDASEIALMAR UL AR

nAosgedu Wen1simuadiuiudindeanisly

AN59N 3 NaNSNeERUTNIUSINAaRSUNlAN

AU YDWATBIUARDIUIN

USHNULET SEUUNTINLAABITUINN

USananhdismue
R STAU STAU
Uiu’]m a A a A ¢ & o
Y Y AAD5UN | AadIuN | Wasidun
Ase | Un 3 }
a1 1810015 | 1@a1n AN
| Avue | 4 3
- AU A0 gnAvs
(Waansy) | (Maansy)
1 20 100 105 95.00
2 a0 200 208 96.00
3 60 300 310 96.67
q 80 400 a11 97.25
5 100 500 512 97.60
Aade 96.50




311A157991 3 WANISNAFEUNIUTUI
AasuUlEaINNITY UL BLATEITIBARDS AN
Vs syuunissngnasiuanUsunad
Smun anUSunainfiiiuue 5 s de 20
an3 40 anT 60 anT 80 anT Lay 100 anT YT
Yaanaeiufindosingld fesidudniugndes

\aae WU 96.50%

el
oo

(%)

975
97

7 96.5
9%
955
95
94.5

w

SiBudanunnfioq

o

1la

0 20 40 60 80 100

W (Gag)

JUN 12 nsesidudnnugnsiosuesUiunm

A ay v
AABSUNLA

9NJUT 12 n9vesidudinugnsioes
USunaumassudila wud Wesidudarugndiesues
USuapaesunlaanased IA1ANNgNARIgUY

WamuuaAIUS U L US I URUNN YUY

AN5199 4 NANSNAFRUMYNUSUIUAIARRSUDAT
ALUABN 0.5 TaansuAANTAINNITYINGIUY
994A589918ARDIUINNUSUIUUNTEUU

A15918ARBIUINYTUIULINANURA

o o A1
. 3EAU FEAU -
U - o o | PEDIU
z y 4 | AAOIUN | A@dIUM | _
ASe | UM Y Y BRERT
4. ldamnnis | ldan B
7 N1%UA R - RV GD)
- AU LAIDY ¥
(uaansw) | (aan3u)
(ppm)
1 20 100 105 0.6
2 40 200 208 0.5
3 60 300 310 0.5
4 80 400 411 0.5
5 100 500 512 0.5
Anade 0.52

PNANINT & KM INAFSUNINUSHUA
Aassudaszaunded 0.5 fadnsuredns 910013
FNUYBILATBI18ARDIUTINUS I STUUNIS
FeaaoIuanUinanifisiu anUsuag
Anun 5 USUNa A 20 ans 40 ans 60 8ns 80
dn3 way 100 An3 USunaesnansuiniesinels
ot luneauth wavieszeznanld 30 wnd lums
ddelsn Usingindainaeiudaszaunieinds

WINAU 0.52 JadnsSunodns




0.7

0.6 \
0.5 C ® ®

0.4

2(ppm)

AnaaTudas

20 40 60 80 100

YSuraun(@ns)

sUN 13 nsmleaaeIudaszinuviaeluul

a

NNFUN 13 AsmAIRReTUBaTEIAUMED

v o
o a

T wuArassudaseNawuaslulNle dan

€

o a

ANHYNABIENTN (Wan1sMmvuaUIuaifenis

TuUSunaununTu

6. 2AUTILNANITIVY
\3pITeARDIuINUSINAI SEUUNSIe
AaoIuNaLfuiAuLUUSalusAn nansVagoU
M5 BALAe T8RRI U MU INAINSE U
nMsenassuRaNiUTLUUSHluTR wazduTanw
ARaDIUdATYALNED 1 HadnSudedns 10
USunauhiidoants 4 Ysunm Ae 500 Ans 1000
dns 1500 8n3 wag 2000 &0 WaUsINgIUTI
ihilnaunaoiudilddadu wWesidudaugnies
e Wiy 98.18% wazilefieszezinanls 30
Wi itesidelsn AassudasTALMEsIady Wiy
1.03 duindesdnenasiuandiunai syuunns
$eARoIUNNUSINANITAUA NAINNNSVAEEY
MM371uTe LA eI AaDI YUy
szuuMsIERanIuNUsINaRivue wasdl
USuuAInanIudaseauae 0.5 Haansusodng
NnUSINATIfuA 5 Usuna Ae 20 ans 40 ans
60 8n5 80 &MY LAz 100 anT USNIUVBIAADTU

a ] v o s & v = "o
Lﬂ'ﬁ@ﬂc‘\ﬂﬁl‘lﬂ NLU@?L%u@ﬂU'}@JQﬂ@aQLQaH LNy

96.50% uaziilevhnasIuildlunaufuifidgosns
14 udrisszezinaly 30 wifl esiidelsa Uang
Teesudaszauvdelnds Wi 0.52 fadnduse
Ans FaieN13918AA0IUTDLASBITIARETUIIN

USuaudn 719 2 seuu dananugnaesluseaugs

[
v

sz ldidenldisusesnslnavenii
aunmganldluns g dlnadwluvie
warldfutussfugeiifisdetadadlunisdne
AReTU Bamsvhauesgunsnivsaes gnatuay
menstgulusensunvnurululasaoulnsaaes
Falvnisusuasinendululdegaasidon vinlk
nsdreaaeIuuiazadainugniosiasiiisenss
Tuseiugs dawalviiniinauaasundadu defield
30 Wil AAaesUdATEIRAnRellAlndLAeaiuAT

£

NRDINNS

7. JoiEUDLUY
7.1 ANS19UIAULTLATD9NARDI UAITING
fudnU e N sERUAINUsULNluiB A way

TunsldaSessneaaasuanUsuIUUEY NaINSLY

'
N

AISYINANNEEDIRSEUUNETU NS IEARDS LD
svanvasdunsudvn uwazaaeIudihujisen
my¥ngiiiulans

7.2 AsAnwINIsad LAz NadouLA3 099y
aassuanUsnanh Afliledtunsldaumunny
Fosmain ilerluldluTagUsyass Suq wu thly

v LY v v v al @, v
Aainan wald d19uan a1ades Wudu

LONEID1999

[1] dudu duganal, “Ailednsign

WAMNYY7, RNAINTUUNINGFY,

WRASIT 2, W./.2540.



(4]

anes Ay, “Uadeniinanenisldnassu
sinaalsmlusyuuUszUmy U,
AeinusUS ey N Fan U If

Y a a [ [

JUNAINGIAY UNRYUANE, W.F1.2544.

'
¥ a a o L3

35 Y, BaaTey Aanasend uazasnal
nunfunmed, “Yeymeaeiu aaslse Tu
sl lugramnssunasuuming
wAlY”, 315815 LaN. INMFINYIEERS LAY
wielulad, U 8, atiufl 16, n.m.2548.
fwg fienn, “nisedelsase
Aaesu”, ddnanuaisisuguimin
ATLFINTI, W.A.2542.

wnde uzng, “llaseoulnsaiaes
m3e0a AVR 638 Arduino”, US¥W 8ilil

9109, W.A.2552.



WYassus LuRvaeisuns

1

\NMATYUATYFAISATNITAGT AILATYFAIANT UVITNYIETINAMIN NFUNWIYIUAT 10240

UNAnga
unarwiJuunanuiivhnnsAnuiea
Yolguensandnsnsiulaidfuanaan 30%
vUu 20% s81319lul w.A. 2555-2556 AoNANER
¥9991@ %30 GDP vosUszmAlny FuvinisAnun
AuszldeuisiTeniaasuglia aren1sasig
WUUTIARINEANINAITHER LagTLATIETANY
waniasegid lngldtoyaounsuiian taunsuds

Yaa

eldUszrd |, yarnmsinumBduldifyana,

=

YAAINITIIUTINY UATYARINTATANYL T9HA
nsfnwInudl NsandnsnBiuladiyana dua
lunsnseAuLATUgNIliINaNGAUR YA 30 GDP
ulmfindusan 2 U Andu 285,483.18 &1uum

ANEATY : nananvewId, MERulilAyaa,

LUUINADINARNNINNITNER

Abstract
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