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Abstract

This research The objectives are: 1) study the factors affecting the implementation
of the Code of Governance of the Senate Secretariat 2) provide guidance on the
implementation of the principles of good governance of the Senate Secretariat by this
study it is a qualitative research. With in-depth interviews with key informance.

The research sample consisted of 12 executives and government officials from the
Secretariat of the Senate. Deputy Secretary of the Senate Office directors and civil servants
consist of civil servants, government officials, and permanent employees. In this study, the
survey was conducted from the most personal sources by asking information from several
groups of samples in the same question.

The results of the research were as follows:

The Secretariat of the Senate adheres to the following good governance principles:

1. Transparency, able to perceive the information of the organization which can be
examined the office has an information center. To make people comply with Responsibility It is
the duty that must be performed. Take responsibility when mistakes happen Inspected by the
exercise of state power and the conscience and responsibility must be observed based on the
rule of law and transparency, in essence, requires enthusiasm for editing. And the courage to

accept the consequences of your actions



2. Principle of participation allowing the public to participate in listening to problems and
receiving suggestions from third parties. And supervisors should have to listen to problems from
the work of subordinates, which the subordinates are working directly, so they know the problems
better.

Key word : Good governance, Problems in implementing good governance principles of

the Secretariat of the Senate.
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Abstract

The objective of this study was to study the facts to agree insurance copayment of
insurer under section 33 in social security system. The data were collected from the
questionnaire of service users who are entitled to social security under section 33 in 2
government hospitals; 400 hospitals in Bangkok divided into 300 samples of willing payers and
100 unwilling to pay. This research used data analysis to reveal health data: chronic illness
and disease, heath aspect, quality of treatment according to social security system, willingness

to pay extra and reasons for being willing to pay and unwilling to pay

The results of the study found that 69.25% of the respondents did not have a chronic
illness and 30.75 percent of the respondents had a chronic illness and required treatment.
The disease with the most frequent illnesses was allergies, accounting for 14.80%. The results
of the assessment of health conditions found that the severity of the illness and the urgency
of the symptoms to be treated were at the lowest level while the satisfaction in the physical
condition during the past 1 year was at a very satisfactory level. The quality of treatment for
specific illnesses had a mean score of 3.48 (of 5 full score), quality of emergency medical
treatment 3.59, and overall quality of treatment pursuant to social security eligibility 3.84. The
willingness to pay extra, most 56.30 percent indicated that they were not willing to pay more.
More than 0.50% of monthly income by reason of willingness to pay 90.30% said that for their

own and family's better health.

Keywords: insurance copayment, insurer under section 33, social security system.
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Abstract

The objectives of research were (1) to study the relationship between financial knowledge
such as investment knowledge, saving knowledge and financial planning knowledge and personal
financial behavior of 4" year students. (2) to study difference of personal financial behavior of 4"
year students between accounting program and non-accounting program and (3) to study the
difference of personal financial behavior of 4" year students between one source of revenue and
more than one source of revenue. This research collected secondary data from students in
Bachelor of Accountancy, Public Administration and Business Administration, totally 125
respondents. This research used multiple regression analysis to test the relationship. It was found
that knowledge of saving positively related to good personal financial behavior. The knowledge
of financial planning positively related to good personal financial behavior. The student who had
only one source of revenue, had more good personal financial behavior than student who had
more one source of revenue. It was not found the difference of personal financial behavior of

4th year students between accounting program and non-accounting program.

Keywords: knowledge of investment knowledge of saving knowledge of financial planning

personal financial behavior
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ABSTRACT

This research is a qualitative research and quantitative research study. To study the
factors affecting the cargo handling services of dry bulk vessels. In the area where XYZ Company
Limited's Koh Sichang anchor is dropped by collecting information from the Statement of
Fact/Time Sheet (SOF) of XYZ Company Limited for the past 3 years from 2019 to 2021 and In-
Depth Interview with Boarding Agents in XYZ Company Limited with at least 10 years of experience
working at present, total of 3 persons

Research results of Statement of fact/ time sheet (SOF) of XYZ Company Limited found
that there were factors affecting the services of dry bulk vessels. in the area that left the anchor
of Koh Sichang There are two main factors: 1) Weather factors during monsoons from May to
October As a result, the product was not finished in time due to strong wind and waves and the
anchoring in the wrong area during the monsoon season. causing the production to stop. 2)
Factors on equipment, machinery, not much impact. Due to the work of equipment and
machinery, there is a constant preparation before work.

The research findings from in-depth interviews revealed that there were factors affecting

the service of dry bulk vessels. in the area that left the anchor of Koh Sichang There are 3 main
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factors: 1) climate factors Affects the loading and unloading of dry bulk ships. This is because
during the monsoon season, anchors must be left in an area suitable for loading and unloading
goods and have wind and wave shields to enable ships on both sides to unload the goods. 2)
Equipment and machinery factors have little impact. But it is considered as one of the important
factors in loading and unloading due to all kinds of working equipment on the ship. It is very
important to work if it is found that equipment, machinery is damaged, causing the loading of
goods to be delayed as well. 3) Government policy is a factor that affects the loading and
unloading of goods, namely work is redundant. The working time is quite limited. therefore being
the main factor for loading and unloading goods Night time causing more delays in work

Keyword: Anchorage Area, Cargo Handling, Bulk Carrier, Draft, Freight, Agent
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Abstract

The purposes of this research are 1) To compare the difference in Demographic
Characteristics effected in Buying Decision of Health Product 2) To study the correlation in
Behavior of Media Exposition effected in Buying Decision of Health Product 3) To study the
correlation in Marketing Factors effected in Buying Decision of Health Product 4) To study the
influencing between Behavior of Media Exposition and Marketing Factors effected in Buying
Decision of Health Product. The researcher uses quantitative research method by online survey.
The survey method that researcher used is questionnaire. The questionnaire is translated to
Chinese language. Using questionnaire is the tool to collect data from the population. Researches
targets Chinese people at the age of 20 or above who interesting in Health Product for 400
peoples.

Statistics that researcher uses to analyze are Frequency Distribution, Percentage, Average,
Standard Deviation, T-test, One-Way Analysis of Variance, Correlation and Multiple Regression
Analysis with level of significance below 0.05. The result of the research shown that 1) The
differences in Demographic Characteristic (Age, Education, Occupation and Income) is affected to
Buying Decision of Health Product. 2) Behavior of Media Exposition has positive correlated
(r = 0.49) with Buying Decision of Health Product. 3) Marketing Factors has positive correlated
(r =0.69) with Buying Decision of Health Product. 4) Buying Decision of Health Product is influenced
(B=0.63) by Marketing Factors.

Keyword: Media Exposition, Marketing Factors, Buying Decision, Health Product, Chinese
People
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palldyuAdu a1y 20 VAU waslinnuaulandndnsiauain 91uu 400 A
MINAFUAIANNBIIY (Reliability) fIdeduuvaeunuiiun1sATIRaeuLasLiluSeuTey
wlunegeuiunguiiegedwiu 30 au tngldisnismadudseansdan ves (Cronbach Coefficient

Alpha) fiwuvaeuauiiszdu 0.70 Juld Tneldgmsves (Cronbach, 1951, P.299) lékadail

1. mMasEauANNAtUNSUnTUTESReItuNEnSuiagun I oL = 0.904

2. mautadudulsraunInITIaInne T UNGNSuigun N o =0.958

3. AANANNASLATOREN T AUNN ol = 0.843
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N139LATIENVBYALTINTTUUN (Description Statistics Analysis) lagldnisuanuasnanud
(Frequency Distribution) $e8ag (Percentage) A1Lady (Mean) havdiulleduuuInsgu (Standard

Deviation kaig N153LATIEVANRLTIRYNIU ( Inferential Statistics Analysis) Ingld n15iAs1gviay
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(Correlation) kag N153LATITNAIUAANBELTINY (Multiple Regression Analysis : MRA) MuuAsEAU
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Anidufesay 52.75 TendwfufvRaugsie wagingsfanisin Anidufesas 82.25 wagiineldiadese
\Aou 6,543 - 8,543 neu(Uszana 34,023 - 44,423 u) Anilusesay 49.75
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e (Uszannl 23,618 — 34,018 U) Seaisvesrnuidladendndasigunn whify 3.95 1gldiads
FaLABUNINAIT 8,544 enu (Ussui 44,428 un) ﬁﬂ'wLaﬁSJSUaamm&i’jﬂﬁamamﬁm%qmmw WINAY
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uanAneiu Suunauneld wdaruddatondnsuriaunmiluandeiy

uen9ni levhmaIeuiiisuAnadened (Post-hoc Comparison) wuin seldiadeseiiou
6,543 — 8,543 %egau (Uszuna 43,023 — 44,423 Uan) ﬁﬂ'wLaﬁEJSUamaméjﬂa%@)wﬁmﬁmﬁqmmw #nn
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fauUs AdLUSEANS RIS (1) Sig.

AUFUITUTIENIN 0.49 0.00*
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fupuAslagendnsiugiguam

a o LY

*NUeFAUNI9@DAN 0.05

>

auuAgun 3 Yadvddszaunienisnain Januduiusiuanunsladenindusiaunin

v
v § a (% v
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A15197 2 HANISNAFBUAIUAUNUSTENINe Jadudrulszaun1anisnann nuAINFILILe

HARSNAVNIN
fruus AduUsEANSARdUNUS (1) Sig.
ANEUNUTTENINS 0.69 0.00*

J29ud1uUsEaUNI9NITHAA

fupuAslagendnsiuiguam

N v oo W aad

Uy nIanan 0.05

AN5199 3 HANNSASIVABUAIUAUNUTTENINFILUTDATELAALA D IRANUAUNUSTZNIN9A7
a 1% [ = [ LYY . . . Y aad Y [ LY 1 %}
LUTDATEAIBNY IAUAUNUSNUGI (Multicollinearity) Taglaainnuanal mRuauguNussE 1IN

wUsdasEmIunuLeg (Tolerance) wagA VIF (Variance Inflation Factor)

Model Collinearity Statistic
Tolerance VIF
(Constant)
NYANTIUMSUATUIIENS 59 1.69
Uadgd1uuszaun1in1snang 59 1.69
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AINNITIATIZINUIN FwUsDaATERMAazFAT Tolerance 11nNI1 .20 @3UAN VIF UB9AwUS
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drudszauniensnann (B = 0.63) faiudenanalain Jadediulszaunisnisnain dondwanenau
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M1599 4 HANITNAFBUNITANBELTINYVRIANNTNLAAUAIlITENER T ugun N

fnUsdasy b B t Sig.

1. WeAnssNNISUASUUIENT 0.10 0.09 1.88 0.06
Nefundndueigunm

2. U998 uUseaun1ean1snang 0.91 0.63 13.40 0.00*

Adjusted R? = 0.48, F=181.43, sig = 0.00*

v o

*pdAgyn1sadain 0.05
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Abstract

This research is a qualitative research with objectives as follows: 1) to study the
worldview in using data of people in Roi Kaen Sar Sin Province, 2) to analyze the linkage of
data in Roi Kaen Sar Sin Province and 3) to study the potential and opportunities of the
community in using the Roi Kaen Sar Sin database. The sample group is selected by specific
method, a total of 50 people, and a participatory action research process was used as a
guide for the study. In addition, there is an analysis of the linkage of the statistical data of
Roi Kaen Sar Sin Province.

The results of the research revealed that 1) people in Roi Kaen Sar Sin Province have
a worldview of using information that is very useful for investment planning and there may be
disadvantages if the information is inaccurate. 2) There is a statistically significant correlation
between population and educational data at the 0.01 level with a high correlation coefficient
as the relationship of population to health statistics and fiscal statistics. Except for the
relationship between population and total tax, there is a statistically significant correlation at
0.01 with a low correlation coefficient. While population and agricultural and fisheries statistics
are statistically significant at the 0.05 level with a low correlation coefficient. The results show
that the population of each district did not affect the increase or decrease of medium-sized
reservoirs, small reservoirs, and concrete weirs. 3) Community potential consists of basic digital
skills and government support policies. Community Opportunity to use Roi Kaen Sar Sin
Database is to understand your own space more in terms of health, production and the

environment.

Keywords : worldview, correlation, potential, opportunities, Roi Kaen Sar Sin.
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Abstract

This research is a qualitative research which has the objectives as follows: 1) to study
the status of database awareness among people in Roi Kaen Sar Sin Province, 2) to study the
problems in accessing the community's database in using the Roi Kaen Sar Sin database and
3) to create awareness and access to the Roi Kaen Sar Sin database The population was
randomly selected for a total of 50 people, and a participatory action research process was
used as a guide for the study.

The results of the research showed that 1) the research population was well aware
of the importance of the Roi Kaen Sar Sin database. There are three issues that are of the
most importance, which are health information, tourist information and monthly rainfall
data. 2) Problems in accessing community databases in using Roi Kaen Sar Sin databases
include: the process of accessing the database is difficult and the format of presenting the
content of the database is difficult to understand. 3) Approaches to creating awareness and
effective access to Roi Kaen Sar Sin database consist of: the presentation format should be
improved with an easy-to-understand design such as Contains a summary of text to
annotate or make a web application and should be able to relate relationships between

different types of data.

Keywords : database awareness, database, Roi Kaen Sar Sin, database accessing.
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Abstract

This research is a qualitative research with objectives as follows: 1) to study the state
of community perceptions about Roi Kaen Sar Sin big data, 2) to study the problems of the
community in using Roi Kaen Sar Sin big data and 3) to developing a platform suitable for
conveying Roi Kaen Sar Sin big data to the community. The sample group was randomly
selected for a total of 50 people, and a participatory action research process was used as a
guide for the study.

The results are as follows: 1) the study of community perception status revealed that
the research population was well aware of the importance of the Roi Kaen Sar Sin big data
database and there is an emphasis on health information, tourist information and monthly
rainfall data. 2) A study of problems found in accessing community databases using the Roi
Kaen Sar Sin database is to access information in various aspects of the community, the access
process is complicated, including the format of the content in the display of the database is
too difficult, making it difficult to understand and perceive In terms of appearance, the display
is not attractive and attracts perception. 3) Approaches to developing a suitable platform for
conveying hundreds of Big Data content to the community has improved the presentation
style with an easy-to-understand design. The display content of a variety of databases is
suitable for use of more people Able to link relationships between different types of data. In

terms of appearance, the display is designed to be beautiful and attract interest in information.

Keywords : Database, Roi Kaen Sar Sin, Participatory action.
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Abstract

This qualitative research aims 1) to study the status of the Hundred Kaen Sarasin
Database 2) to study the community problems in using the Hundred Kaen Sarasin Database
3) to create innovations for data access with the Hundred Kaen Sarasin Big Data database.
The population was selected for a total of 50 people, and a participatory action research
process was used as a guide for the study.

The results of the research showed that 1) the database status was stored in a form
of numbers, statistical tables, and document file formats. 2) The problems in accessing and
using community databases of Roi Kaen Sarasin Provinces consist of; the format
of presenting information is difficult to understand, and the ability to access data is too
complex. 3) Creating Innovation for accessing database with Hundreds of Essences Big Data
is designed and developed by using the SDLC development cycle based on the SAD
or analytics development approach and structural design (Structured Analysis and Design)
follow by Waterfall Model method is the main guideline for the study and development
of database systems. The researcher has designed and developed using Mysqgl database
management system to manage the database and use the Power Bl application to connect

with the database and analyze and summarize data by Visualization.

Keywords : Big Data, Database, Participatory Action Research.
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Abstract

Bow-Tie Analysis is an effective qualitative risk analysis tool for hazard identification
and risk management. This study focuses on applying bowtie analysis of risks and hazards in
the chemical industry. The comparative risk assessment was done by using Fault Tree Analysis
and Event Tree Analysis from the case of a liquid aluminum explosion. and in the event of a
dust explosion prepare a risk management plan. Find out the factors that cause the impact.
Analyze and develop effective preventive measures. Including calculating the probability of
an event to reduce the severity. chance of occurrence including the valuation of the damage
It can be used as a reference for reducing insurance premiums in similar industries. This can
also be applied to computer languages. It is written in the form of a probability equation to
display the data instead of a manual calculation. Reduced errors, fast and accurate display.
which from testing the probability of the device's luminance and the potential impact. The
average probability every year is equal to 0.43, This equates to the standard calculated
probability reference value of 0.43 as well. This makes this build tool reliable. To be used to
determine the probability from a bow-tide risk and hazard analysis.

Keywords: Bowtie risk assessment, Bowtie analysis, Risk management

umin
gnamnssuiad lWugramnssuiingiRmauafianusunsaduegiaun tnsamznisiin
a ¢l | YA wa a & oA v @ '
szidalumansalisuusawazdnansenune Ui UAnu nszuiunsuae wagiiunseutnaduegi
1N gAAMNIINNINALATEUARLIUAIAINTINGAAMNTTUNAIEREN LWL @nanvnIsUNviLASosAL
Vaviangasndanadniogy 1w wanadin @ ersnwilse wednuen Tngsuidn lovflen ddendn uazens

< v ¢ ad a & = = A
wuas WWusiu suldsansiedndunugunldlunssuiunmsmanil nnangaamnssuaingnain

a a

TngAunateedne 819 AU 43 Lava 1wy Fayau1anlaiiudu wazingivainiydnralevila

[

gAaMNTTULALIAMY anamnssuUlnsidey Tukwildunisiudmimaasugialan A1nIdnazivle

2819MLUDY

aa v v a wa = o I~ A 19 o a |
dnneaunasl 2549 ﬂqﬁLﬂﬂqchﬂLWﬂLﬂﬂjﬂUﬁqiLﬁNaﬂﬁm WBLNgUEaUNaY 10 UUaanule

Y 9

'
1% [ a

TayaaTaumNAIngsunTIELarANUaeniY AUEITELMIYIAAIUNTIANITRLINSDULAZYBUEY
dunsie PnainsalunInerde lunssuiunisudnvesgramnssuaidiulvgiluszuuia &

]
o

NSLUIUNISHANNTUL UL NATUAINURANAINIINATLUIUNITHANTL O WALIDLAAAINURANAIALA?

114



1%
Y

AINANTENUAIN ﬁgﬁma;sumwiwms A5TUIUNISIIIL wazRawndeuianislunaznie uen
JIUDIYUYUTOUTU Fodumsuszdumnudoarsunssannshaufiivszansam sadudau
drAglunmstisaneuiianaindinan udinisdanwiniinistdastunsunmsiiaumnnisalasdy
drudrglunisanlenanazanusussslunsinamensel mMsUszfiupudessneidinszilus
T Wuedesdlefidfylunsiinseit fesniinsuaunaunishnseinisussfiuanudesds
Fault Tree Analysis uaz Event Tree Analysis ¥iiliildnanisussifiunnudesfidussaniam was
asouAgUyNAInsTAAAsdluI Tufemsuseliudanuiiasdulazanuguusseenin oy
aunsaauIsIiuMweeuiunes Tun1sileuaunismuiumataudiasdulunsAuiunanis
Fims1it Tneldnnwlnseulunisifouaunis awilwsewduniwifiausadeulduy Jupyter
notebook W1ULUSTIWes Weudieuazlddialdane aelassasiswesnwyinliaunsadilawuifn
madeuldnlalagldussiniivesas anunsaUszanananisimszifiundede sudsaunsalddneds
Tunsdudiunislunsdaiuuimemsuivdsaudlalunssuiunsieu Weananudss uazan

I _Aa [ £a !
ANUIULINADUIN wagnsnddunald

IUsZA AN
WeAnwuagiU3eulfisun1s3Inn1siaseiAnuLdes Fault Tree Analysis wag Event Tree
Analysis Tun1sdnihnsussiivanudssneisluilnalugaavnssiiad wasUssgndinisAIuIue

AuLnazdumen1e Pythons

a v

o o
NYNNINYIVDN
av dad v
JMUIVYNLNYIVDY

fuefn lasans (2551) vinmsdnwinmsmsdariunugisulivasnsisinuit anvemanves

a

n1siiswgnisalegiillenluiminasussiiaunainegiiiisuvaignaiuiuaingunsalnldeind

€

& a a & v a a e 1 v P & & Y o
ﬂ'}']iJGUULLagﬁ)QNLu’EJlIL‘Vﬁngﬂﬂ'}']mslfu(\]’]ﬂﬂqﬁmﬂ@u@@jmLuaﬂimiafﬂqiﬂiﬂmﬂﬂﬁqmﬂu ﬂ"lﬂuumquj"ﬂﬂiﬂ

Y

Wnan1sUszdiuil ludavihaiienisvinau weliiufinanudasadelunisiauiumvasuegilidey

Y

¥
a =

nduladinsdavihunugniduiulunsdindnisseidaveseaiilionwad InowuaseAuALTULTIVD
a < LY ¥ a ° [ < ]
nssuidneanilu 3 seAumunusulsandeglumunn uwwandudmsu Force 1 1 0umsnssuy
? w o oA = v < & o Y 9 v a 3
wnes unuSuiedudulivlumsasuaiuiemannguasnisnsziiu uazdesiulilviinising
@3 Force 2 eafifloainnsnsziiusunssiariinaniluilisesdnsenendlididuneides
Tuiuiitdug saniieanusasiamaivedesiuanudemey nfeurdnlviiiunouldivagnidu
L=! ¥ av o Y o [ < L4 a '
wissnANunsauselunsalianunsamuaumnnisalld dwmsu Force 3 Wuwmnsalssiinvunalvgy

| a

Jendudasiimsenenninmuiamuasenludgasunaiiisseziannyaszdalisni 100 was

115



[

(nadulunsaliumlalas) waziinsudddilssnulndlfgamsuiemsousilunsaliinisanatuves
WnIsal

Yuan kagAmMy (2013) $9U7981594 Risk-Based Design of Safety Measures to Prevent and
Mitigate Dust Explosion Hazards levin1s@inwsiunisidiasigianvainelvianisszidnvesruy

A a d’g ! 1 I 1 ¢

uwagnansznufioninduluguuuuveduilndlassinsy wazmanuiiasiluresudagivinnisali
919z Aintu aunsoagy newvseaniu 2 daundn laud duniluanmaveinisiiaduszin uas
! A & A a X v a 1 a ' Y < L4 aa a
drunilunansenuiifintundinnisiiedussidauualadu 8 wnnisalniuisnisuseliuiuy
Event Tree Analysis kazszya1nuinziuvawiazmansallaefinsiieudieou 2 Reuly Ao
Arrnuhazduneudissiuiuleaiunionnsussnianugunss wazAir s dunddissiutu
UoafumsouInTuSTNIANTULSS

IITUNTAN B9RSe (2557) ANWINTTIATIRNAINFLIIEITNTIAVIIUNUA INKAAIIATNTT
Jesiunazannansenunimuaulasnsdefiitonindsieseikuuluiln mildeilldesuiefalady
= EPN Y o 3 I a e a 4 qgva
Heosasnansenuiliinannssiivavesinglalasmsuenvuwiundniesssudlunsia welddu
Yoyatunsfimununsnistesiulavaanansgnuniamuanuasds 1u3deluasell laatiuns
H1UN15UTEUBU TN 59AUYAa1nTIINUIBuiling 1Meslun1sUssLuALL B INDUD S
wwsmMstesiularannansgnunaniTiaszrinudl Asiuesnmsdesiudiisdndmiu 2 amnves
duns1eNNuIN d9uruniasnishiiiunueniue 5af3delaldisnisimseiaisedudunis
Josiu iemeianudssesdunsedinannuii daanudsseglunasisensuld way lidtaue
wwmnaUSulenlunnlasaniseniind alainisinlunnselumhenuinineitesasinsinniunis
wilusialy

sUan gnas (2564) lafnwin1siasnziaudswanisiiadusziinlunssuiuniseuwi
wazussyndetalulsanuanamnssuwimiislulsemalve Tagldmsliesziwuuluing Fadidule
NsAnsTIUTINAARAZRANTENU TINTeeunan duve g saliuguiiluavaueans
a 1 a awv a a 174 14 ] a (4 a = (Y L1 a
Windusziinanauidenineides uaidiundinsiginidiguiiguivaninnisalveslsaaui
msfine Weszdiumamanuiiaziulunisifiedussidatasnansguionaasialu Kans3de

1 1 1 I a | a A o = a 1w 4 1

wuirmeuinasiduresmsiindussidavedssnuiinnsfinuiawiiu 8.76 x 10 uwavAaay

Y a Aaa % L4

thezifuvessansznusuLssionaawivi{idedinvatese uagninddudemediuiuninien
windu 2.07 x10™ iiedastunisgaydedslsvinsdnunasiaueuuziuimeamsuivugudlunas
ponuuy Andunsaslemaniaifnld 95.09% uaznisanauuussld 99.99% uenniiansn
ilanaldngludrumenieussfudodiuan 20 Swumded uazdatloatunnuidemevasgunsal

lunsguiunsuandalyaen 527 auumniunidesiunisgadeTinvesujifiauluiug 40 au

116



s v o ¢

d1ileq aagiusna, 903 AugledgiTs wasdsy ussaeds (2553) laAnwinsiauniwiln

9 3
v
3

50U (Python) anSUTATIEN, DBNWUY AT LWTBULUUARATIITUdINAUABUNSALESLYMAN Tnudl
yoyfanunglunsldnrulnsauilunivsiale Wunwamsuiegeit uageoniuu udasns
Meavdgantfinau laga1den1wealld (SVG) lunisuanwadnstiaannsfnymuinnisiamul
gauwnaanwilnsou awmsuldlunsiiaszi, senuuu wez@auwuusieaziBennuasuniniasy
< v & g 2 s v oA % 1Y)
wan aunsananaansiduwiuninusudeu wazluuuddn wazuiAnlululdnulugaamsu

gONKUUNTNFARATUMEIENIAY wagldulugadiuthedouseasideansasumanluntdneu

a a E o/ ad a 4 <

NQEfN1TUTZEUANEEIAZAUATIY A5N15AATIzILUY Tudlng

BATzikuUluilng (Bow-Tie Analysis) llwasesdodinsiziaudssdnanimdu
\wIeslleniiusednsnmasldlunistuidunsiouazdnnisaudss lnan1sAumsunse (Hazards)
=% o o cfw va o = | % (3 U sa a ‘q’(
FeduiusivgUidevsemanisallidieUseasd (Top event) nadwsindu (Consequences) @144
Y838UN58 (Threats) wazHININITATUANKATAANANTENU(Control and Mitigation) telyEUseiliu
aansatnlafesnnuduiusseninennude swazdadennge fenaneliindunsieldegradussuu
wazthWlglunisusmsdanmsanudeslaegiadiusednsam

a ada 6 3 3 a ! a 4 v

wnfnvaitimngikuuluilnatuiteude lngliasgvieenunlusuvesunuiauansainy
WWou legseninganag (Fault Tree) uazkavasgUise (Event Tree) lnsuaninguvasanveliniu
Froilo waznquuewawisgUimgliniwiiiie Tuvasidunseduuanaluaiioudul insinansg

willougUluilng (Bow-Tie) Fudufinwasnisioninisimsziuuuluivg

Safety barriers

Critical Event

mmwuacron

mmoOoOzZmcommnz=200

Fault tree Event tree

A 1 Bow-Tie Diagram Model

117



Identify

Threat 1

e |
‘Conirol . -
E3
-

Recovery
Measure

Recover

AT 2 WRUANLERIAILTENlEesEILEuA LU Inalarn1sUSTEuANMLEES

nsiununnluilvdluussyndldlugaainnssuiadl et luusuleussdnsnmueinisy
UIDUATIULATNISUTLLIUAIIULEYIUBINTEUIUNNS LLazmammLLamﬂﬁLﬁuﬁﬁaﬁLLazﬂszIEJ%ﬁqqqm
nMsldununmtuilnanyiliguimsuaggujiiauaansadlaldieuasinadnsluldlunis
Y] A PR A a | P & °
dnn1sanudedliegnliussd@nsnin wagnuiinislduaunin luilndaunsathunussgndldlunig
Useliiuusednsnmaesunnsnistesiu (Safety Barrier) wagdsanunsalslun1sinsizndadenyinla
WRINSIANE (Specific Barrier) Migtosiun1saniunuveuifunnses tiemuumauay
Jostuiwanzauls anuisaihunlannsieidiiudulanelvinsiuiesesuanudssiindu Wevinnis
a s 1 1 [~ d' o a I's di v &
Anszviamguesdy armnuunduieissilviesiziienisuiminiseily wazdeiun
Wududdey saduiieliazain wazusiudinenisuselusangnn

misldnwlnseudhunUszendifaudnduiissnnawilnseutudedenisioud Ined
lassaivesnwlidudeudiladne Fwndeduniwduin wesgnasrunilagldniu@vinligi
AuAENTeguailtiuntwinseulalionn uenaniidiniviesdaudangugailinisdanis

L2 b4

AuaustudeauLaz Text File taiduoged wagilugenduasuuude Felddeadoalddnslag
madulunisimutnszdwUsnw inseusgniel@dudns Python Software Foundation License
(PSFL) a1l uvea Python Software Foundation (PSF) @efidnwaigaataAudadniuiuuuseng

General Public License (GPL) w84 Free Software Foundation (FSF) 8naae

\n3esilouazgunsal
1. Lﬂ%mauﬁamai‘ LAPTOP-1B9IB5VD Intel(R) Core(TM) i5-8265U CPU @ 1.60GHz
1.80 GHz

2. Jupyter notebook tag A1 Pythons 1ae@n@sain https://www.anaconda.com

118



Wnsaniiuau

1. msfnwuazsIuTndeyalunslinsizianuides FTA ETA uay Bowtie

2. Uszgndnisiounu Pythons Tumsduiumaraniazdu ieuszifiuAivnnisaid
AetuanmsUssdiuanuides

3. WisuigunadninsUszgndldisnsiesgiannudes FTA ETA uay Bowtie

4. neaevaLyAgIunslduaieiiolinseyt Bowtie analysis

5. Usgilunannugnaed kazdnyinsneany Ualauauuesigg

d5duazenusnena

(%
[

Y 1Y) I3 = ) = = a aa a ¢ =
medngUszasrveinisfinulunsall FeansinwiuazilSeuiisunsisnisinsgianudes
Fault Tree Analysis Wag Event Tree Analysis Tun159ainn1suseiiiuaiuidesniedsluilnalu

parnssaiadl waguszandnisAiuauaandasiiudie 1w Pythons lagvinnsiiusiusy

a a % a

auaanvansdlogiiifeuvaisvidninauideiifeddes(fuein lnsans, 2560) wazingnisal

Y

9
il

¥

nansznufienaaztindundsaniindusziinanauiseiiieades(vuan wazamz, 2013) than
UsziiiulSoudiaulneld38nsinszvianudes Fault Tree Analysis waz Event Tree Analysis Lt
Fvhmsineinudewnesluiing namsussdunuinmgnsaiiduavnnsdogiifeuman
suilin uazivgnisainansgvuiienaaindundsniinduseda arunsntiudeuskuaInns

ATILRAULEDS Fault Tree Analysis uag Event Tree Analysis Liladnvinn153tas1eialdesnie

a a

FFlutlnansdleaiideuszidn 1nevi1n153A512% kA dA T ULNUATNAIUATNA 3 LHBLARS

Y

]
va v A

ANUFIRUSVRIE MR NIRARSUATIY aURAeoaLAnTu saunsuInsnsUasiuiazannansenui

= v Y  ada ¢ ¢ v aa i a ¢ ! = o ]
Lﬂﬂ?sﬂaﬂﬁnﬁl:}ﬁ?Lﬂiqg‘WLL‘UUIU'ﬁW@ ﬂﬁ]ﬁ]ﬂwumamaﬂqﬁLﬂﬂLVﬂﬂ’]imWU'ﬂqﬂfJ’]MLﬁﬁl(ﬁ/lllﬁ\laﬂigﬁ/lUma

=~ Y} =

du Awandeu LavtoidearetadAns dsgauaudeegluseauiunse Neilnans

q

a wa v 6

UHUANIU NINY

ey

va v v

Usziliuanudeanudn sunnensalegiiileussiiaduidnenmiiaznelmingUfduieuseasgn

LAYAINITALAAIAIANNUNLLTUSBIMUANT AR 1 @1unsalun1suseiiuatAnde el

nsaneUseiudensalinmenisalas

119



03

T —
1

2038
aunysiou pna 0oy

[ ——
200 sem 32000 Suley)

038

Explosian Suppression, Explasion Venting, Explosion Contsinment, Explosion Lsclation, Evacuation

Near Miss

U PN
pagpen
SRUIIEON

Mishap

803

i Les-umopIngs
a0euny fuw 00

Mishap

Minor Damage

Catastrophic Damage

significant Damege

6038

Significant Damege

o ey 20505 |0

F

Catastrophic Damege

AN 3 BEUANLAAINITILATIEANITANULEEIRI8ITNNTIATIEAL U Ine

AN LAAIANNEIAEdU taznsUsEliuNansEsnuNoAnTy

wiansad seauduiasiy wanszuglAfed Az Aadnutandu
ASAISTUUTINGIY 21AAIY Wunaufitu naslivudasnu
d15a (Consequences)  Uasnu nsal ASUSTUUNINGIY
STUUTNU d159
g S = = o
% 6 6 6 2 ¢ 3 g5
S % v 3 © & G o
g & 2 9 2 3% & 2 2
gog g g & 5 % E 3
[N A A N T e = @@
Near Miss A A A Laildsyuen 0.89 x10°
Mishap - Lailasyuen 0.91 x10™
Mishap - - Lailasyuen 0.71 x10”
Minor Damage - - 2.06 x107 0.59 x10°
Catastrophic R A A A 2.28 x10” 0.31 x10”
damage
Significant S A Y A A A ladldsyuen 0.46 x10°
damage
Significant 2 A A A 1.86 x10” 0.38 x10”
damage

120



Catastrophic - - - - /) 2.07 x10™ 0.2 x10°

damage

nan1sissuLnsulaseslelunisuseiiuaiuldes Fault Tree Analysis Wag Event Tree

Analysis LaZNITIATITRANUEBIAETELUTINA WUINNWITEATANITUIZEUAINULEYY Fault Tree

' v
S a =

Analysis 1438M157U98UAT8 TAEAIFUIINMANITASIELTTAIAIAzRnTUYT oYY Lnefivun
ca & Y a ¢y 3 v & Y o a ¢
wansaliduanvauanveanisiawmanisaiiewssiuliily Top Event wariludimsgying

a v v A

wnnsalgosiluanms lagldinalianisAndoundunendenannisnianssninelun1sinsnzie

q

"y -

ANHAKAINTUINININITAIVAN TR UNTTRgLT Lagiinauiiandy drunuidensanisusedu

Y
1 '

= . & aa a0 o ¢ al ! a = a
AIULEEN Event Tree Analysis L‘UmﬁmwmaumwmqLwamimwmmwzmmmmammﬂmi
ulddnsaveanasmsmuaudinisineudouuunaunuildesnuuuld wazeziinasolowili

[
v =

AngURmgFeussduld 1Wunisiasizinaainiugindannslafazyinliuinsnisaiuaudnis

9 9

¢ a

= i ] 1o & Y a v aa Yy = < =
WNelsawuunaunutulidisa udmRasanunsnisaivaudesiuiilieguay dmnnluvgniselind
! = a a a a 1 = el A a & Y
ANNTULILRUNTAIANYY agliilouseidn n1sssidnanndu Lumgnsaliiileofinduudidamanseny
Juusatuandng uazdalasuanudemenanedia v daulunisidenmalinnisiiasieilunissiu 2
wiatiadanaudnieiu ag1enTnseiandsieTsluling astglviaseuagunislunisuims
Jamsanudes anlenianisiiawazanaugulsslunsivgnsel siudedaunasnisnistesiu vl
Faanunsadnedeaanuiisidulunisinsannisuszdiuarnudeme nsdnisuszdivdseiu

[y

afdey nsdhfwmgnisalasslunisBusunisyawennudene Jusu

5§ v a Qj' Y] = )
Nﬁﬂ?iﬂi%&!ﬂmi‘?ﬁﬂﬂwﬁ Pythons IUﬂﬂiﬂigLNUf”’l'}’]ﬂJLﬂS\‘iLLﬁ%@‘LA@i']EJ bNYUAITULLUNUYTIRTIN
A19813N13AIUITUUN T IaTesinliinANdumaIveasosufnsaliniiluszuuda (Daniel A.
Crowl, & Joseph F. Louvar, 2011) anunsalloudu Code Pythons wansnanis Run AU Jupyter

Notebook lAfAUAINISANINSNBIRNNLINIF LA

nsdifogansmummsivaveniluinesdiburenaiasufnsaiedgnaueulnsssuuiuandly
A i 4 nslwagnialasgunsalanuduuandng faruauazdaaulaifsrfunagnsnisaiuaud
WAy uarndimuauaauaunisiva vesimdeidu sivuasasiaudumailaesan Al
indeie prmniidefiodmuszuui aunihilszernardiiung 19 dvusssuuiomndumen

Anu@eiionarAuanduvesnudumaimwInAmANLdaRaE N UMTBR)WIAY 0.43

121



Controller
/ N
¢! FIC )

&

7

I T Pump
— P
! : if+ - 7 4 o
Control ~ Flow NS
Vale Matar [-/ .
S W ST W L, of F S a5 A 3 & / f
ST AL A7 S J ) ST S ST g Y ¥ LN SN Y L S
& podn sy} / -‘, (O i M i A S | ."/ 7 i

a 1 A [ <
AN 4 szUuAIUANNITIVA diuUsEnauvessruuAIuANdeNlesiuluge
FBn1sAudu Code Pythons wagnanis Run A1uu Jupyter Notebook
Hldaudeinsandayalinput) A1 Reliability (R) 10131 lussuunISAILIN MAIAINTUUTUUL

WARINANISANWINBENNT (Output) AzlaAInN1sAanTsAuaNmaIRaeyned senu)

Example 12-1. The water flow to a chemical reacter cocling coil is controlled by the system shown in Figure 12-4. The fiow is measured by a differential pressure
(DFP) device, the controller decides on an appropriate conired strategy, and the control valve manipulates the flow of coolant. Determine the overall failure rate,
the unreliability, the refiability, and the MTEF for this system. Assume a 1-yr period of operation.

In [25]: import math

Rl = fleat (imput{"Input R1:-"}) #R1= 0_55
RZ = float (imput{"input RZ:"}) #RZ= 0.75
R3 = float (imput{"input R3I:="}) #R3= 0.24

#¥The overall relisbility for componsnts
R =Rl * R2 *R3

print ("B=% . Zf"&R)

#The failure probsbility is computed from
b=1-L

P

print ("P=% 2f"%D) #psr yr.

#The overall failure rate

m = -math_log{0_10}

print ("m=% .2f"%m) #per vr.

¥MTEF

#This system is sxpected teo fail., on average. once svery psr yr.
MIEF = 1/m

MIEF

print ("MTBF=% _Zf"%MTEF) fpor yr.

Input B1:0.55
input BZ2:.75
input R3:_ 24
B=0.10
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Abstract

Statistics on accidents in chemical plants show that fires and explosions are the main
accidents that account for approximately 90% of all accidents that occur. By factoring in the
desire to increase productivity through the use of a wide variety of chemicals and the use of
more pure chemicals, these factors create risks and dangers. This article aims to apply the
Python (Programming language) to calculating fires and explosions applied in education. It’s
presented in a graphical style with a Graphical User Interface (GUI) as a user interface by
using TKinter for computation, resulting in reliability, ease of use, and quick calculation. The
sample population to assess the satisfaction of using the program includes 10 engineers in
related fields and master's degree students, a safety engineering project at Kasetsart
University with 10 people. The results of testing and evaluation gathered data for the
application of the Python programming language to compute fires and explosions. It was
found that it has fast calculation and the use of graphics, a graphical user interface, or GUI,
using TKinter to calculate, is easy to use, and can be applied in teaching effectively.

Keywords : Fire, Explosion, Chemicals, Python

unin
ludagtuusewmalneiinsldansiadlulssugnaimnssuuniy Fandnauinisvinaui
= 1% ) v AN o 1Y) . Y
Neatetunisidauasall ngdunsie (Hazardous materials) wagvaududunsne (Hazardous
wastes) agnaoaian Huiluanniziinnudesdunsienenisineifiunainaisell aufmely
geamnssuasaiininuueeiiga taun twlud n1sszile waznsudesasity Felladeiifinasionisiia
wa ] o a wva e v =] 14 1w & =3 = [ % LY <
guRwndmsunsUfURnunldansed lawn dnuugvesgunsaldaivansial n1sdnnisviesdaiiu
A19.A8UNTIBLAVRLALIUNTIY TINTINITUIAAIINS Wavinue wazinadusednsydslunis
UjuReu
asniineliindunsigegraunntusluuuvesinlnliuaznisseidn uasviilaifnuuavilviin
AU enedin wasniwddu wu wanisalindaluiivazseidavedssnundndaluwaznan afn
Tudaninaynsusinig dedud 4 nsngian w.e. 2564 [Wumalilfidedindauau 1 51 Wndiign
Ipaen 4 518 Uruseunadeniondn 20 18 Ussilunswdaudenie Ussuias 700 a1uum was
W dun 26 gaau w.e. 2564 amgmaslniilssnundnliy Tudwiaunusid fsuainmenisal

' [
a =

wddlniiiAndu ausadsrendnisldlusunsumeuiiamesiunisAmuiuminisiiamaslnivay

126



suda uardsndiuannzvnzinnadng asiliansnansanseny anudemesusniaziniy
nmainmadinduazssdnla

nUATedlAUsunsuAoLRAesATEY Python Tumsiuiamnisiinmasinsiuaysida &
Dulvsunsureuiiawesidunyiglunisiwinuazdnauslugluuunisldainnsiiin Graphical
User Interface, GUI \ususzanunuiuglflaald Tkinter lunmsauna lngaiunsadiuimnisiie
masniuazsade MldAsanuidede warsaidlunsdui wagthundssgndldluniaSou

nsaeulniusEansnnd sy

WUszaA
A & =~ a & ° a a %
WeUsegndnslWeullsunsuneuiamasaiwl Python tunisAiuinnisiiinmadslnduas
S2LUM ﬁwmﬂizqﬂm‘ii’ﬂuﬂ'ﬁﬁauﬂ’ﬁaauﬁm%’umﬂiﬂﬂmmmamﬁaLmaﬂumiﬁﬂmmmiﬁmwﬁq

Inslhazseiln

= av o a v
noufiazauIdeiineItas
1. ngunisAwInmsiamasinlivazsen

NE¥N13AIUINNITNIANUIN Satyanarayana Uag Rao (USuUgsaunisiiayssunumiqn

a

Mulnvesansusenaudunid) wudngaungiigninulivesiaguignsiauduiusivaihenved

q q

a a 2/

vounadlds ansaldganulndmivaisusenauuinnit 1200 vllaleeiiveianaintesnit 1%

Tnglyaunns

blc/Ty)?e™Th 1)

Tr=a+ (1-e—</Tp)°

loghl  T; Aegamgiianinulu (K)
a, b wag ¢ famAIRntIualy (K)
I a A LY
Ty ADOUNNLYALADAYDTIER (K)

ngunisAumaisanle 19 LFL way UFL dwisuansuay Indndnvesdiunaumanil

Auralaeltaunis Le Chatelier

LFL . = == 2)
2.

[ ]

loe#  LFL, Aefindnfnsnaniifinlnladmsuaiutsenou i (lulsung %) vesdiudsenou i Tu

LDLNAILAZDINA

y; AawAwduluavesduUsznou | vuiugundnlld
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n A uINYesalTaNAnluWle

Tuviue ey

UFL, ., = —mr—— (3)
2.

[

ool UFL,.. Aelasiafinalnlduudmsudinusenou i (udsunng %) vesdulsznau i lu
FowmAaazene

nouinmsfunamndiianinuainsalunsiall msfenussiuussduiinaieadntos
fo LFL snufiusediudunn (<50 mm He duysal) Faarlrlazliunsnszane UFL asifiudusgng
unnleruduiingy vhlfdaensanlindedu fanaddensuanseendmiu UFL dmiuleszime
AUt Tiveaa LSy

UFL, = UFL + 20.6(logP + 1) (4)

ool P Aorusiu (wnvuramaduysal)

UFL fovndnfinasanveinsinlils (Usuns % vouainaIUINeINIAf 1 atm)

nsuszanadastannumsialnludmsuunsaaiunisaionadndudesuseilindnininves
aubillaglifiteyanimeass awnsaiadadndanisialilade wugdilvimvuan1smeasae
Taudnudmsuloszmelalasaisuousiuauannd LFL waz UFL Wumnududuresusuiuans

s & a
UNUT (Cst) VRILVDLNGY

UFL = 0.55C., (5)

UFL = 3.50C,, (6)

a v o

e €., ADUTUIAT % Wandsludiomasiuannia AuTuTuYesUTuTuaTduRuSd1usU

ansUsenevduisdalngignimuslegldujizeinswnlndiinly
X

CnH,0, +20;, = mCO, + 5

H,0 (7)

MNUSUIUAUNUS

x T
z=m+z-5 (8)

d' =1 1 dy a o I 4 d' a (Y] Y] 6 1 a' a d' o
7 z fimhevedua 0, luaweonds Suduspaldsulsinuduiusuaynulsiiufuiieninug ¢,
Wuilesdduves z

moles fuel
I 100

C t = - *
* " moles fuel + moles air

100

( moles air )
moles fuel
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100

1 maoles 0, )
1+ (0.21) (mo!esfue!

wnuAn z kazt Ty @unns 5 wae 6 Tinanauwnu

LFL — 0.55(100) )
4.76m+1.19x—2.38y+1
LFL — 3.55(100) (10)

4.76m+1.19x—2.38y+1

ada o v [y [

5N ﬁ@JW‘UéﬂU%W‘U’]ﬂ@ﬂ’l’]&lﬁ’mﬁiﬂi‘uﬂ’]iﬁWIW@’]NMUWWSUSQF’]’J']NTQ‘UQWﬂﬂ’]iLN’]l%iJsU@\‘i

a A P~

ownds IiTandunis 123 siafinedtudsusznaudeasueu lalasiau sendiau lulasiau uas

[y v @

Auzdu Anuduusilene

LFL = 2%

c

+0.5694H, + 0.05384H2 + 1.80 (11)

UFL = 6.30AH, + 0.567AH? + 23.5 (12)

LFL waz UFL Wudadrdnarauazuunidalile (% Ysunsvesdewmaslueinie) anuaidu

wag AH, Aormnuiauvasmsnlvdiemnas (lu 103 ki/mol)
=i v ! v v VY <

aun1sf 12 Wleaniglugae UFL 4.9-23% winlvianiuseuainniswn vy kcal/mol f
anunsauUandu kl/mol lalaenispauiae 4.184

2. mwlwnau (Python)

< a I3 Y d' =
A9 Python Wuniwilusunsueeuiiimessgauaantdlunmsdeulusunsy Tnegnaaniuy
v & a1 ' @ v v v ¢ % dl

iidun1wnerudte ananududeuvedlasiaiiuazhensaivesniwieantd Wuniwiign
W ulaeliduivlassasiaiugiuvesaarlnenssuneuiames dn159191UWUY Interpreter A8
Junsuwlagaddafiazussvia anunsaUssananalimlulumugadidwmiuniy Python lanuiie
ABINITNIVUIEUY Unix nguszuudUmnag (0S) huu multitasking 58Uy Linux Mludanans

\WeuRasEning hardware Wag application WBN15UINI3IANT resource Nilaglvivanzay uay

ﬁzuuﬂgjﬁam'ﬁﬁﬁmuﬂ% Microsoft 919 Windows NT Windows 2000 wag Windows XP 9583tk
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52UV FreeBSD syuuufiinistugeianunsainnuiuisesrauiiunes 1wl Open Source
ARNERU PHP Hypertext Preprocessor 11lana15011a197 Python snisunlusunsulalaglines
deoalginy deviludinisihluldiuunsvans

o
av A

3. UIFLNNYIVD

d‘ ! Sa

A4 aao [ = o f v a o [

A135INT @8A38159A (2561) Anwin1sinaeanaaiansnddeiiieninulasndodadin

e = 2N ¢ ¢ a v 1 Aa a
nsgifnweimsisaseueyuia WWinsginansenuvedrsnMsaimddininiidetinlueiaisisaieu
BUVIA 3 TU T1809UUBIA15AELUTUNTY Pyrosim uaziliausiaiukuuitaounasininadansves
Tna@eduias (Fire Dynamic Simulator, FDS) filg@1uimngfnssunisinasuivesniunismaiiail
\38n31 LES (Large Eddy Simulator) ieasulgiiganunisiinainuiouannmasindluiesUadeu
wagldasuremnuudsusiuvesdninisivaaiusaesuieieatum s ludlugluuuiieg wians
draeadu 4 anunsalifiunnm1eiu @11 NFPA 101 Life Safety Code aeila@niunisaiil 1 wwaslug
lueanlivondsiininfgalueinis antunisaln 2 ddvdluiesnlivemdsignaiula

¢ a v da & a o ¢ a v Ao & a
anunsain 3 waslndluesniiemdmnaiud wazanunisalil 4 idsdndluriosniiiomaagn
Ingdsuuse navilddundssuiisunundninaeiagdetenenaueannautuaiuazasurInge qu
2.5 UNTRUNYNTUATUILEINTY 200 BIANYATEE INHANITINADINUINNBIDNENAUBDNBYIY
TFinglunan 21.6, 8.4, 11.7 waz 23.03unfinuaiu dsduifionrvuaunisaiuveslnuazan

[

puvninslurositeldasinisiadeinsyarsihdumdninaios undmanissasmudn
N3l 1 ussduiithnszatethduinds 0.48 ung wuhnsiavnszanetdumdsannsoauaull
lngann1sUanUaosnauIunuTouToUrasAuNEs wildanunsavilvuvasiundmgadantdoy
wdssuawdeuldluynanianisal $1ae 300 Jurdt nsdl 2 wsadiuivnszanetihfuinds 0.62
01§ wuhmsfiniansrasthfundsiiusauinssneddumnadigduannsonuenldfty
LiansaviliunasdumdmgavanUasenasanuanuiaulalunnaniunisal 91899 300 w1
nsdifl 3 InnTUSUIEEBITesTanTE e UGS mmmﬂizLﬁulﬁdwmmqwm%uﬂi'um?{EJ%
galunindu esmndmdsnunnuieusiuvewuvasiumds ddanasegnsreiieuazqungiiads
meluriesanasanifudsannnimnnsdiviinssiaes san1sfnuidetdannsolfifuteyafiug
uazuuadmsuseniuUnmsiilaliueUasnsieretinvefldenesillefnmamalvsiasls
Fonge snwaruds wazame (2564) Anwddefdauduiudiunginssuanudasndsly
nstlestumaifnmasiniiluniaFoutuun suneshsanudu Sainguanesidl ferouasnds Dy
n15398luguluudsa (Survey research) ldennguiagnelaenisguuuy Cluster sampling hag
Random sampling luuszannsvianun 25 sune Iingduieadusunesanudusmu 50 au 14
wuvasunulunsyiuTindeyauseneunie 4 dwu laun Jeyadadudruyana n1suiusegdlaluns

Jostiunmsiiamadstugd wssaduayunisdaylunistesiunmsifiamaslud wasngdnssulunislesiu

130



nsadsing insestienldlun1s@nedainiiunseeailen (tem-Objective Congruence-I0C)

WinAU 0.51uaznadauaIA1utfedu (Reliability) lnglvadudsz@nsainuidadurosasouuin

a 1Y 1

Wiy 0.74 JiA51eriUoyaaifldanssuuInIenIsuaNiNAANud Sevay Alade wavdiudeauu

11953 BAszviveyaatiAliteunia Ingmanuduiusseniulsmenisaaeulaaualsiag

3

' '
v ¢ A v LY o w aada

anduius NsgdutdedrAyneadian 0.05 namITeanmsinudeyadiuyanalunguiieg1aiivii

o

[

n1539unanuanudn Jeyadadediuyana lawd seduni1sfnyl ergn1sainediu wagnisl
< Y = v w v a Y a a o A | A Y o w
wsodlglnifinludu daruduiusiunginssunistesiunisiiamdslniluasiiseu sgdidud Ay
MeadAlagda1viniu 6.958, 1.149 uag 6.045 AMUAIRU FTUANINTLAUNITANYIAIHNARDNITUIN
AnusANilaluanrgvesnsiinndsing Huitengvestnuuas ergredasedldlunsiiseunin
wagenatisanvihiviangAnssulunisldlaguansians wazensananuaseviniennulasndely

U nsfuiusapdlanistesiunisfiamdlndianuduiusigavindunginssunisdesiunisiia

o w [y

wasludluasisousdsltudiAgynisadaniszau 0.05 laedaduuszansandunusiviniu 0.437

1% [y = a L4 v v Aav [ 4 a o vaa
ﬂ@ﬂﬂaﬁ]ﬂﬂ‘l_lﬂ'ﬁﬁﬂ“lsﬂLLa%ﬁLﬂinﬂigUUﬂaﬂﬂu@ﬂﬂﬂEJ’\]']ﬂbLW‘W'WaG]'N"\]iiuaqﬂ'ﬁ@aﬂﬂﬂ'ﬁiUEVW] n1n

A v Y U =

Lidanuinienisiud siliAanginssudssnonaneliiinmbcdndls wssaduayunisdenud

Y
o w a

AuduRUsIsauAungAnssunstosdunisifamasindluasisou edreliteddgyniead

>

[y

N52H

=)
c

v Ao

0.05 Inedienduussansanduiiudivindu -0.300 wansfenslifunsaiuayuduanuisadsen
yiirsauinnAuly SuasvinliiAangdnssunisdostunuiesanasdunasinnisaziasuaziin
ngAnssuAedwiliunnsseinseidunsdesiunisfamaddndluasatou uazuseadvayunia
darniunssuinistesiunisiiamdslndluadiSeunuussaduayunsdenuliauduiusnisauiv
nssuinstesiunsifnmdsindiedeiifoddymsaindisesiv 0.05 Tnefaduusyansanduius
Wiy 0.280 uanshmsldfumsatiuayudusagieatumiulasnsedigliiaanisiusuniy
Yuan Zhi (2558) Anwinisszdavesuludennaiuneninuvasndevesgunsaiuazgunin

YasuywdlunszuIunIsenamnIsuegesiallos widnasiinalnuasuinsnisdesiunaluegiaie

a

Jestumsiinszidnvedu uaslisuuuunmsinsgvinudessiasounay Jaanunsatludssyndld

a0

lugnamnssusineg 1o wiglassausemvilsvesguuuuanudesdainanianug udouwazidiuyiy

[

Annisseidnvesdy lawn uinsn1sanudasnde TaninuaniuaIuUasndewasni1sinnin

o

suUszine wiauiuaUassndus) wiinasiinsyenuvesaislugaainnssunisndniniu luaideil

ee

PIAY)

9

amguesnsszilnvesiusiufsnaantidun wu nsgalil anuvdssiisgldfunissusuua
Wlugrudeyafinsouagu wanldiuumunin Bow-tie (BT) TUszifiunuidsadsusnauuusssunm
(QRA) wutFaeshlurasmsussdiumuidsinissadavesulddavhiulagldgudoyatitauty
Tunssiaesd awgiuguiviiliAnnissadnvesiudamunruduiussenianguasna uafions

AndunNssEilnveslulasumsiieseilagduegiunsvinnu anuraunfvesgUassasuaIy
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Uaaadeilineites nsderulduazUseansnimvesininisaiudasnieiliauelioanain iidesves
Auazessziln Werndmlndiinves Bow-tie (BT) 1Wu niskiansadrassnisianinuiouly
1§ warAnuduwainnawamill ngefanunthazdunuy Bayesian (BN) lagnunuldluniside
1 WedumsiianiiagynsieseinsidadewaznisiSeuiniudiu munadnsilanunuauds
Y090UNIARY AUTLTUYRIDINTIAY asvIanTsausuAuaUaendetelduannamaniidifty
ganiiludnissuidaveadu uenandflinisiaueBnsmuanude @ niunsinassunsn1sniu
[ aou & ! < a a | | % a
Audasadis lunwidelinuunasiluresnsiiinnisseidaduluransenuvesulasunisussdiu

Tngdadannngefanuntaziunuu Bayesian (BN)

gunsalaliuauidy
1. ABURNILMDS 8918 Huawei U Huawei Matebook D15-R7

2. IDE Jupyter notebook ez A1y Pythons 3 910 https://www.anaconda.com/

BnsAiueuide

Tunsfinuadediimasntiuam ¢ fumeu Teun

1. msUszgnaldlusunsumsuiinneiniwlnmeu Python lunisAumsiinmaslvdiay
seiUnlugnavngsuiad

2. a$193Uuuun NI miln Graphic interface (GUI) lagld Tkinter lun1sA1u3ad N3
sonuuulUsunsureuinmosdmiumsdumnsfamdsinsilazssdn Sudufensinneita
ﬁmumwazLﬁamaﬁa%aﬁﬁmmiﬁ’nﬁé’h (input) Ka&NsAF0IN1T (output) wWarNISFHINUANIT
Uszuiana

3. Yszendldlunisiseunisaeulumslalusunsumauiiunasiunisduunisiiaund sl
uazsuida lnefiuszvnsnguieaiioussdiuanufianslalunsldaulusunsy oun Gansluane
Puiiisrdessiui 10 au wasddnUigalnlasansimnssuanudaonde
UNINYIFUNEYATAIARNTIIUNIU 10 AU

4. ihlusunsulunaasdldanululszansngudieds Ussdiunasaziusiusindeyalunisly

ulUsHNTY

NANTFANEN
nsUszenaldlusunsupaniiinesniw Python Tunsiwinnmsiiamalvduassside lag
919899610879808y11970 Crowl ag Louvar (2554) TaelUsunsuazilvisludiunisinyinazng

LARIHE LAediNan1sIaausall
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f19819N1TATUIUNILTIAUAIULAY : NS5 UAYDI TNT 1 AlanTy 99ATUIUMILTIAU
AULNUNTTEZINY 30 WATIINANTTLLUN

aun1sniglunIsAIuu

r
% = WiRTNT
nsiwInlagldansfiniiasieikuy Manual
WA
30m

L = oKy

=30 m kg"?

nsmualaedsulusunsunauRImesien1w Python

import math

(‘N§MINTBNAIYBA 1, MTNT, Ze”)

r = float(input('r(m):"))

mTNT = float(input(mTNT(kgA(1/3)):"))

Ze = (r/ mTNT)

print ((Ze), 'm kg/\(-1/3))

N3UINTBNAURY I, MTNT, Ze

r(m):30

mTNT(kgA(1/3)):1.0

30.0 m kg/A(-1/3)

~ Jjupyter ExampleB-10 Last Checkpoint: 01/1412022 (unsaved changes) A Logou
File Edit View Insert Cell Kernel Widgets Help ted Python3 O
B 4+ % @B 4 % PRin B C P Markdown v =2

Mathe mssudavas TNT 1 Alandu asAnmamusedudufuiszoziiie 30 wasnnnissada

r
e n
MmNy

5#vih dwasvniiimafinandudimua Tasaunsdldlunsdna

In [1]: import math
print ( ' nsansanA way r, mTNT, Ze ' )
r = float(input('r(m):'))
mTNT = float(input('mTNT(kg (1/3)):"))
Ze = (r / mTNT)
print ((Ze), 'm kg(-1/3)')

nsaIINsanAILas r, mINT, Ze
r(m):3@e

mTNT(kg"(1/3)):1

30.0 m kg"(-1/3)

dl o U U 1 a
AR 1 nsAALssudIuAUlY Python

nmsduazLanaraniensien1mnsman Graphical User Interface, GUI W
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Uszanunuiuglagly Tkinter lunmsAuim

- GUI Example 6-10 Last Checkpoint: 4 hours ago  (autosaved) Logout
~ Jupyter o 0o ) "
File  Edit  View Insert  Cell  Kemel  Widgets  Help Trusted | # | Python3 O
B+ % @B 4 ¥ PR B C P Coe v =

In [44]: from tkinter import *
root = Tk()
root. title("Tisunsuduial Overpressure”)
root.geometry (" 600x500")

sulszadls

kilogran = Stringvar()
meter = StringVar()

meter .kilogram = StringVar()

#asoWaritiu calculate

def calculate():
value = (float(meter.get()))/(float(kilogram.get()))
meter.kilogram.set("¥.3F" %value)

#ASWYAIUIAVYIAIINIT "TNT™
1b1_kilogram = Label(root, text="TNT:", font=("Angsana", 16), fg="black")
1b1_kilogram.grid(rou-0, column-@, ipady-20)

#asiogavivamimin

txt_kilogram = Entry(root, font=("Angsana”, 16),fg="black”, width=15, justify="center”, textvar=kilogram)
txt_kilogram.grid(row=, column=1)

txt_kilogram.focus()

#als10tasudAanIN "kilogram"
1b1_unitl = Label(roet, text="kilogram", font=("Angsana”, 1), fg="black")
1b1_unit1.grid(row=9, column=2)

#a50YAIUAIYIAIINIT "Distance”
1bl_meter = Label(root, text="Convert to Distance:", font=("Angsana”, 16), fg="black")
1b1_meter.grid(row=1, column=8, ipady=20)

#dsr0tiaviR ST

txt_meter = Entry(root, font=("Angsana”, 16),fg="black”, width=15, justify="center”, textvar=meter)
txt_meter.grid(row=1, column-1)

txt_meter.focus()

#aTI0aNUARITARINT Tmeter
1bl_unit2 = Label(root, text="meter”, font=("Angsana”, 16), fg="black")
1b1_unit2.grid(row=1, column=2)

#afvrasuRvanmT "overpressure”
1b1_meter.kilogram - Label(root, text="Overpressure:”, font=("Angsana”, 16), fg="black")
1b1_meter.kilogram.grid(row=2, column=0, ipady=28)

#aFI0WITUAIA TN AY

txt_meter.kilogram = Entry(root, font=("Angsana”, 16),fg="black", width=15, justify="center", textvar-meter.kilogram)
txt_meter.kilogram.grid(row=2, column=1)

txt_meter.kilogram. focus()

#H0YAIAGITIAINN “meter. kilogran”
1b1_unit3 - Label(root, text="meter.kilogram”, font=("Angsana”, 16), fg="black™)
1b1_unit3.grid(row=2, column=2)

#atoifu calculate

btn_calculate = Button(root, text="calculate”,
font=("Angsana”, 16), fg="blue", command=calculate)

btn_calculate. grid(rou=3, column=1)

root.mainloop()

[

AN 2 NMSAUIUMALSIRUAIAULAYlY TKinter

¢ Tusunsusnuani Overpressure - O X

TNT: | kilogram
Distance: meter

Overpressure: meter.kilogram

calculate

A 3 sl ns T Graphical User Interface, GUI anunusansssuauiulagly TKinter

HagnsN1suvedlusknsullonady Calculate Antieng wUTINYHATNS NI

fuaslusunsy Taenanisanuinlann a1 TNT wdeidunlawns Aszezying wihoduuas Weld
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AEUTIRRINTTAWIN kavnay Calculate LWOMMATLTIAUEILLAY

f Tusunsudwnn Overpressure - O X
TNT: 1 kilogram
Distance: 3q meter
Overpressure: 30.000 meter.kilogram
calculate

A9 4 nslamaiavluniwnsniin Graphical User Interface, GUI IO AIUNIIMIAILTIAUEIULAY

nMmeaeansidlusunsureuiunesiunguiieg1anviiniside dnquilegiimnsluay

suiAgdesdiuau 10 au Wumave Jesay 20.0 wemds Jovaz 80.0 dilvgilongindssening
26-35 U Fawaz 90.0 szAun1sAnw1UTyey1n3 Sovay 100.0 ﬁmmﬁﬁyugmiuiﬂmmumm
Python szduties esag 100.0 farwiiiuglulusunsu Graphical User Interface, GUI sedfutios
Sewaz 100.0 waznguiieg19ldnUSymln lasimaimnssuauvasnie W Ing1deinunsaans

9

1w 10 au WuwAvie Sevaz 30.0 wAnds Seeay 70.0 dulngfiongmdssyning 26-35 U 3o

g

az 40.0 s¥AuNIAN¥IUIYY193 Segar 100.0 diulvgianuinugiululysunsunie Python

1%
o L4

seAuley Jeway 60.0 danuiug ululusunsu Graphical User Interface, GUI sedutiay Seua
100.0 Ingwuinaassnguidiefinislivaaesldeulusunsuniui Python way Graphical User
Interface, GUI finnusimialunisaunanazldaiuite Sesaz 75.0 awnsadiludszendldlunis
Mula Segag 60.0 wazaiursaurluuseynaldlunisieu Sesaz 50.0 nnani1sIdensly
TUsunsuresiawefifiedmnaunsifamddnitazsaide wuirdanunadlunsdun [nude

wazanusaUszgndldlunisinuuaznisiseunisasulaegnaliuszdnsnam

dyUuazanUsenanisivg
unpnunamansiaulUsunsuneimesdusunsAuanmsAnmadliuayssidn
wazthlunaaeunisidlulssrnsnguiiegna Tneimunnuinlusunsumauiinesniw Python
ansadmmemMaAnmasiniuazsadaldmugnsnisiualinniueglinuie Wefinsld
AMNFINAN Graphical User Interface, GUI lagla TKinter A1uau %ﬁzhaaﬂﬁﬁazﬁaﬁuamt@zammiﬁ

Altausedldaacly inbidnnalaasmnuassinsigdu
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Abstract

The purposes of this research were to study the learning achievement on ecological
science using KS-Creative Instruction Model of Mathayomsuksa6 students and to study
scientific creativity on ecology by using KS-Creative Instruction Model of Mathayomsuksa6
students. The research methodology used was a One-Shot Case Study experimental research.
The sample group was 15 Mathayomsuksa6 students, Ban-Or Prachasamakkhee School in
Semester 2, Academic Year 2020. The research instruments included (1) a learning
management plan according to KS-Creative Instruction Model including 8 plans of creative
science project activities for science and technology learning group on ecosystems, (2) science
learning achievement tests, (3) students behavior observation form, (4) science creativity
measurement test, and (5) a science creativity interview form. The statistics used in analyzing
the data were Mean, Standard Deviation, one sample t-test, and typology

The results of the research were concluded that 1) Mathayomsuksa6 students’ science
learning achievement after using KS-Creative Instruction Model was at the mean score of 23.40,
learning achievement percentage was 78.00%, 86.67% of the students had passed the
specified criteria of 75 full score and the students’ posttest science learning achievement was
higher than the mean criteria of 75% at the statistical significance of .05, and 2)
Mathayomsuksa6students’ scientific creativity after using KS-Creative Instruction Model was at
the mean score of 12.67, equal to 84.44%, 86.67% of the students had passed the specified
criteria of 75 full score the students’ posttest scientific creativity was higher than the mean
criteria of 75% at the statistical significance of .01 and found that most students had

satisfactory behaviors on their creative project outputs at much level.

Keywords: KS-Creative Instruction Model, science learning achievement, scientific creativity

140



uni
Anudusnuazaudaesdym

AunTE ST AnSANBILAIA 0.A.2542 WAlufisds atufl 2 w.e.2545) n1sdnnns
AnwdosBandnindFouynauanansadeuuazinuiaueddd wagfoinfizoulinuddyian
nszUIUNTIANIAnwAesdnasu S ouaunsaimunus I Akaziiunudnenn lnen1sin
nsfnwislussuy uensruuLaENIANEINNSsadY Foutuaudidyieniug aussTy
NILUIUNITIYUIHATYTUINITANUAUNNIEVBIUAALTEAUNITAN YT AUAUSUATINYEAIY
Ingeanuazinalulad sursanudarudilauassraunisaidesnisdanis nmsthednuuas
mﬂ%’ﬂﬁd%ﬁmﬂw%’wafmﬁiimwaLLaz?iqLL’mé’amaﬁJ’Nam;aé"ﬁu (NSENTIANYITAT W.A. 2542,
2545) 0 nan ndsaunasiasvgiafiudsuly sumdedinstevuagldimeluladuindu fly
FinUszd1iu wazn1sfnyl damansgnudanuaImnIsAnwvesingralelsznis 91N51897U
nanTideizesnsindusuanuansalunisutstuves 144 Useima Tag World Economic Forum

(WEF) - The Global Competitiveness Report 2014 - 2015 Usgimnalneinaninnsanwieglugsu

1 7 waz 8 luszAun1sAinwduiiugiunazseaugaudnuilunguussmanendauionnuszmalngd

o,

a o 3

AMAMNNIANBIAIABUTINN (AIFNF Fasiuun, 2561n) uagHAOU PISA (N1331389M13811 N153

[y

SosndinAans M3fisesivenmans) iunUssmalneiliasuuusiniiaeie OECD anwwnd1Aty

o

e Uniseulng v1AANNEINITOIUNISAMILASIZY VIAVINYLAITENY NMSEU LULANITYIDIEN

e wardedau MTUMINUIENGAT §0 kaTNTEUIUNTIANITISEUINTAMANLasTIuaTY
(% =

° v & a a Yo oo ° a PR | P

dmsuilwasesdielitnseuaiunsainluldlunmsseu walunsiisenseaununInnsfinyiniu
a ¢ a ¢ a8 v v o X o a ¢ a
Wemans adinaansuazinalulaglviseaunasdu (@adunsaewineimansuazimalulad,

2562)

a ¥ L3

nsiawIAMAINNITEeusveIliTouiuAuAnassassAtinud1Agan Wesinduy

I Ia

ANAINNTOIUNISAANTINNTAS NI VLU WUIANUAA NI B ELAUNT DAS 1L UIANUAA TNUALANHI

Y

' '
) A

A - o o A a v ¢ Y N a a s | = & ¢
NILGN WeUFuUTINRuInIeARAUBIAANUIYT oAU TEAYglnl  NAuA I uUsElevildons

NAUTIRAULDILAAIAN YINYENI5ANES1ETIALazARIaREAUARNLEIUTUIUINTT wasldisns

whdgymneasieassd (@aandudauasunmsasuineremansuazinalulag, 2555) diuguuuunisiseu

[y LY a [

mMsdouasvassAvealed WuwwInuarISnsilinudnvaesibenen1senseAuANA NS B LS
lusgaugels WesnnduasulvgiseulaiilontavihmsiSeuinnnisadleufufinisadeassAnaanui

Judsglewddonisiauinuamdinvesyanatazguoulaase (Asdnd dauiuud, 2563) n13dn

' 1
a o 2 1 =€

asvassAdudunnuainsafdAyed19nilane sy e FalinnnmuINNIIANEINITOAUB LY

Audnassasshilunadnuasifiegludinuynau wavaunsaduaiunadnuasLliiaunauld

ANUANASINETIA anansanaTulamenIsaauNSEnueE 19Nl (913 usudl, 2540)

141



VY a a

nsdananssunsiieuiuuulassuduitaeunduasuligiseuinnsdeuiienuies

Y

TNSEUAINNT0A51909ARNILAMIEALEY 1F8UFAWIY 91nNSUHTRSE STnysanmsanusiiag

Y Y

Uszaun1sainieg Iaen15vinlasaunuiitaseaiaglulann Nt aeudul A nuava UL e LA WAL
Y Y Y

Y]

avausIeiuihfanssuliszauaudnsa sasUgnileidesnniaiteus Svnvelunismanug
wavausoihUszaunsaifilasululdiutingss suasiilugnmsiduuanauinisiseuslaluiign ¥
ansaldiluagnud msunisfensessninviesieudulanaieuen Yrelifiseuliihanusly
o = v a - o ° | 1 Y 9 vy o a o g
vesseuluysannisiufanssuiagyiuazinludanuslug nszdulvgiSeuianisdauns nsn's
AN AIANNAFIU N1TFINUEIMANNIAFIEAUBILTIINUAAUTINURETINT AaanIUTINaTUAL
audlaneatuddaunulaggiseulaasdeufjiaies iewauiaus inveuazaianandnid
AN szdeuisaniiumaduisnismaneiman suasidunsdalenalidSeudendsndenis
Anwmselassuiiiiauls Guasni qunslsa, 2555)maiseuimeisvinlassnudufanssumilen
aunsaimun deasunisiSeuivesdFoulinaunudnenin ameinunisduasuinyeuagnis
LEImANIMIIngImans waaandngimans wazduilbidnSeulasuanuidnde Nanse
lunsgurumsaniiufanssugisouasiiunumdrdglunisidendaymnas@nuniivuaiuiniag
BNslunsaiunsneass asleneass a3UNaNTIINARBY WWEUTIBNUNTANYILALIILEUDHA

= = & A e = ax Yo i 2 ad q U U ax A av gy
ns@nwvesny lnelagilunusnw F935nsmanuinnaradulsnmsmeiuiuisnisninidely
Tumsviiddennaiuinn Fsenananlainnisidedewudmiunngide “n1svilaseu” dues
sedy Ysaulad, 2551) nsiseuimedsvilassuddasunsussiabilundngasiseufnuineudu lny
o ¥ a [ a =3 = [ @ a A 1Y
Mrualidnsieunisasunsilasauingimansdululsuloy uazdnaouluivifenlusediu
¥ = v A A a v« o/ = a g% o a a 4
sgudnwineudu (Hlava dufsdni, 2550) dnmsAnyiineimansdaifnanssulasanuingrmans
waoutinseuludnvauzianssuaSundngastng Wufanssulunandeudng wazdalilinsuanivie
Usznialasesnuingaaransvestinisouniy Laziilesninlassnuineiaransiduiugueeenis
NAADILALITENITINGIAIANTNTIEN1TLATINUINYIA1ENTABIDIAENTEUIUNITIVY bae

a ¢ = v =~ e

nsrvIUNIIMaIngImansiduiuindunsnwiuaziitaym dnisnauaundnwinigluveuiun
YBITTAUAINS TrEziIan gUnsalndleguazasiiofiny) 61579 naaes e uTINdayaLar1un
Uszaianavulddeyasenuilunanuiiinnuanysaluawes @ardunisaeuingimansuay
walulad, 2550)

JULUUNISIT8UNITARUAII9ATTAYBILALEA (KS-Creative Instruction Model) 1ng

(% [
o A v

NITUIUNSBINALNTVRITULUUNTISBUNTaRUTE 4 TunauAal) TUINHKY —bATEUTISEUTNT

Y

'
ff = A

- a$easIAdeiigiSeuasiiay URuaz

a

Ulaue¥elssnuasassawasunuuiuiinisge 2) TuU)U

aSaduBLOUMNURUUURNT 3) Tuduns - UssdudadSeuiinsdunainuarUsediunanisuun

Y

'
=

Tuduil 2 uaz 4) Juagfiouna - USuundadiSeuiinnsasuanudiialgmdaunniesuazidudily

142



Uymsedounnsewis 4 Junsulingiaouludtuusuagiinnudismdensesnenuasainiay

'
=

YUTRNTTUNITINNITIIUNITHOUNNAUILAYAIANR FINUIUUN (AIANH FIUUIUUN,2561%) N

ca

b

=D

ugmmmﬁ%é’qmﬂmsmﬁuﬂ’ﬁumﬂzumwmsL’%EmiﬁumQ’L’%&Julmﬁmﬂﬁwaﬂunﬂsz@fu g

=

[ YU aa v

flugruiidrdie UsvgrnsfnudvsiiauinisuagnguinnsSeuslaenisnseiesaosiu /b
(John Dewey’s Progressivism and Learning by Doing Theory) ‘mqwamiﬁauﬁt,muéwﬁasuaaam

L2

71 (Slavin’s Cooperative Learning Theory) (salavin, 1995483501538 U URN1583519a355AU04A

v A

\0@ (KS-Creative Action Research Approach) lnenszuiunisidanagnsniluesdusznaudAgyiian

o

vosgluvunsasuiifonisdnaivatvanulidiouldilonailassnuadrsassdluind oy
(creative course project) UugnuMsFsuduvuiniieuagitoufuAnisaiieassd dadeligiFou
sumnufisnelaluszdugeanusslevinsnsiSeuiaiaassadlauinodsdeideaiindng g
Uszdnulaunsenuasunalasanuiesayauyudasneassaly us. (NMC-Creative Human Library
Project) Bsiuiiunsnud 22 ads doust® w.e.2557 aufsadadnandiiunindotud 9 nuanius
w.A. 2564 waznuntinAnwlugiuedidisulasinsiduiuannvesnsvilassuaseassAuas i
welasousloviniensBeuiaisassailasulussfugmannin
nansAnanmiillvedlsaieutudeussanandind [ulsadeusedusisonfnu wuin
nane deaddnaueefiuiinisfnuussanfinviuasssaun we 7 Uszaulymmsdanisiseunis
aeuivineeans SailnanisnageunianisfinwsziumAtuilugu (O-NET) TniSeusedudu
ffseufnundi 6 In1sfinun 2562 eldvinisnaaeu 4 183 fe Twawlng Tanwdangs 1
adnmansuazininenmans nui Inneivefiazuuuaie 32,503 wsinguilazuuuinde
20.21 Fadamansiinziumade 14.58uagivinemansiazuuuade 29.17(he3vnslsaiou
YU UsEva@uAR, 2562) %ﬂuiﬂaﬁ%wﬁwmmam%é’aﬁmdﬂmmeﬁmmgmﬁﬁﬂmuumﬁﬂ
SedUUTEINA A9 29.20(@0NTUNARBUNINSANYILWANG, 2562) Teilssseuthudoussnansinald
Tanudnlunisenssiunadugrdmenisideulasamelusmeivineimansdaduinidunum

[

d1A G]E]ﬂ’]iWGlJu?‘UWUUﬁﬂmJLLﬁ ‘Ui‘”L‘VlﬁIﬂEJi“ULL‘WENL%'EJU’iVWTﬁ’]mﬁa']EWNELUMENLi‘t’;luLLﬁ“’Iu“UlJ‘Uu

Aoull? dmiaaum‘muam ‘ZNQQJ‘W'WI‘VI‘L!ﬂLiEJ‘L!Lﬂ(ﬂﬂ’]iLiEJ‘Lﬁ%’]ﬂ‘UiuaUﬂ’ﬁiu(515\‘1 Niu@‘UNﬁﬁllﬂ‘Vlﬁ

eX2p

As

Y
vmmnsawqwumummmimaausmuﬂﬁsmmmzmmwaamaaaz 75 AN UAAMIUAR
AS9ATIANIINYIANENSDNADE

Nnmguasnatesy agulidnadugnsnanisseuinermansveatniseudesiinitinmue

o‘QoJ £

WM kazdiInnuAnaieassAnIIneean sy IdeTaaulanaz@nwinisiauinadugns

1%

71901938 ULAEANUANASIIATIANIINA1ERS LA T SULUUNISHS8UNSADUASI9ATIAVDLALDE

Y

o

v a Y = A a v Y a U 1 Y ¢ 1Al
YDIUNLTYUYUNTINANWIUN 615\‘1L58U°U'1U@@U3371']a']3~|ﬂﬂ IﬂEJﬂ?@‘iﬂ?ﬂ'}qﬂglﬂaﬂﬁﬁ?‘mﬁﬁumE]"I"U

143



afrussdumalalunslauitymnsoimuinadugnsnianisiseuauAnai g sanIivemans

= J

warnsiseuNsaRIrIneImansinevlUlviiussansamuarUssavsnagiudusiold

TUILEIANIIIY

1. ilefnyinadunvimanmaeuinermans Fea szuuiina TagldgunuunsSeunisaou
adsasAvonAeaesinsutuiseunu i 6 viaSeudsuiuinusiadetesas 75

2. WlefnwianuAnaiisassimaineieans 3ea szuving lngldguuuunsBeunisaou

A39ATIAVDUALDE VBIUNISHUTUISENAN TN 6MaassuRsuiuneRAgSaeay 75

F/ANLUNTIY
1. Usgrnsiagngudiedis
1.1 Yserng
Usgansldlunisidended Ao dniSeuduiseudnudi 6vaslsasvulugudiniany
nsRnuduiiugy cludaminuassiedun Unisfnw 2563 S1uau 22 Tsadeu 2reaou Tusuiu
tndeussaulnensinduEsuna A LamsavesinEey

1.2 nguiieg

[N Y)
v a A 0 o

nduiegiililunisidoaded AetiniFeutussonnuli clsaFoutugousse
afrgtned mziuty Sminuassivdin $1uu 1 vieadeu 3w 15au lumaFoud 2 Ynsinu
2563 Imamifﬁmwumju (Cluster Random Sampling)
2. wsesilefldlunsideuseneuse
2.1 iwdosilefililunismeans loun
2.1.1 wnumsdanseuilasldguuuunisieunisasuailassdvennied 1309
EANTDIl
2.2 wdosilefillunsfuniusiudeyalsua
2.2.1 wuuaRadnysniensidewineaans
2.2.2 WUUAuNangAnssulney
2.2.3 WUUIPANUARATATIANNEINEAERNT
2.2.4 WUUAINTEIANUARES9ATIANIEINEAERNT
2.3 mImauALA3esile
wdoaflefllilunmsifeluadsiiunmsnsasuangiegy 5 viu e
aonndesveLNuNTinnsieuslaglisuuuunsifounisaeuaivassdvonaied 3es szuviied

1 U a

AU 0.98 wuudaradugnsn1aNIsFeuIneIeans daA1iniu 0.98 wuudunangAnssuinseu

I v

FANY1AU 1.00 WUUTAAINUAAASINETIANIINGIAIENT TAVINAU 1.00baEwUVUEUNIWAIAIUAR

144



a¥rvassinaingrmansiidviiiu 1.00 ndanduiieiesdielunaasddfuineuililingu
frog1edman15 au udhluTinsedldmanudodiu (Reliability) vosuuTanadugrsnianisdey
Wemansiivingu 0.87 mlangns KR-20 vesawmes-sv1sadu (audin dnfiest, 2551)
3. MSNUTIUTINTOYA

3.1 gadeandunisasumusnunisinnisiseuilasldnisdanisiseusuuuianssy
Tnssuivemans S1uru 8 wwu lngvinisasudUawiag 3 4alus naniildaou 15 aludlunie
Fouil 2 Unsfnwn 2563 fungudnogne druau 15aulduuudananginssudnibou Tusening
sudunisdeunaznaiild aradugnimnanisdeusiuu 1 $alu

3.2 wsanAuganisdiiiunisasuia 8 unu §3dstuuuianadugninianisiFen
WY1AIENS LUUTAAIUANASNATIANIIINGIANENT KATUUUFUNTBAIAUANATINETIANI

a 1 Y 1

Inemans MmaunmvesedosdiondnnmaaeuiutinGsungusiogis
4. mAnTeideyauazadanlilunsiesegideya
4.1 mylesziteyamuinguszasinsideted 1 §ideldmsinneimefosay
Anadeavadnmdudsauuinigiu wagldr1 One Sample t-test lunmsnaaeuautigiu
4.2 mAngiteyamuingUszasdimideded 2 {ideldmiesginariesas

AlLadgavadinAtdlsRuuInIgIL LagldR10ne Sample ttest TunsmageuaunAgy

HaN133AsIzYdaya
1. MyBasgrdeyalumunadugsnnsewingImans UsINguaninisei 1
M13199 1 LARNaNITIATIEiNadUgVIEVNaNSS eI mansvesintey waansianisseuslag

TF3URUUNTIRUNTAOUATNATIAYDALEALTBISEUUTLA

HadugVENIINIsReuUSsUBUINMYSoBaY 75

N AUl _ L dhdeuiiu .
) X S.D. ARLJUSDEAY . ARLJUSDEAY A1t
LB LAEUN

15 20 23.40 0.83 78.00 13 86.67 1.87*

*fifudfunsadAfisesu .05
NPT 1 edugrdanmsdeuinenmansvesinieuiusennudi 3 udinsdans
BouflagliguuuunsiBoumsaeuaivassdveaaieaiiazuuuade (X= 23.40, SD. = 0.83) Jovay
YosnzuLURadIVEINsSsLAnemansie 78.00uaziesarastiniFouiiniunas 75 ves

AzLuAuAe 86.67a3Ula nadugrisvnensiewineteans 1see ssuuiing lagldguuuunis

145



ISgun1sAUaINATIAvRAAYRtNSsuTulssuANYI TN 6 navTeugInIunuIndTerag 75
peslitvd A IsERATZAU .05
2. MyAAs1gndeyaludiunufinaseassaniinerdansnlaainuuuinadufin

431985 3AMEINYIANENTUTINYNARINNTIN 2

M131991 2 UAAINANTIATIEVANUANASINETIAMEINEAansvasinSuldanuuuinau@n
assassAmaImeemans vaaimsdnnisseuilagldsuluunisiseunisaeuaseassaves

LALDELS 9T UUNA

nadugMsnINIReuIsusuInuSouaz 75

N Asuuy _ o dhideuiin |
) X S.D. AaduIoUaY . AnLUUTDYAE A1t
L3 LU

15 15 1267 090 84.44 13 86.67 2.87*%

|
°o v a ]

** JpdAgyneananszau .01
d' a v L2 a 6 Y = ag.’/ CY) = a Q" [
1NANSIN 2ANUARAS19ATIANIINYIANENSVRINNS I UTULTSUAN TR 3 dIng
IansiseusiagldsuiuunisiieunisaeuainasIAvaAealinzgiuwady (X=12.67, S.D. =0.90)
5 9UALUDIALLUUAINUANASIIATIAMNIINGIAIENTAD 84.440WALSDUALVBIUNSYUNHIUNI 75 VB4
2 A P a ¥ ¢ a ¢ A a 1% =
AzLuULALAD 86.67a3Ule71 AuARaswETIAMNSINEIAmans s stuuilng TngldsuuuunisiSey

o ¢ o a ) = A o ! ¢ a v A
NNSADUATNATIAVDIALDAVDIUNL I UYUUTEUANWIUN 6 Viaﬂlﬁﬂuiﬁﬂﬂ'ﬂqLﬂm‘mﬁlaﬁli@ﬂag 7528794

'
[ a [y

HydAgyneadanszau .01

3. NAIINNITALNANGANTINTNFHULAZNAINNITANNBAIAIUANET WATIANY
Inerdansizes sruudiog IG]EJI%EULL‘U‘Uﬂ?iL%SUﬂﬁﬁauﬁ%’Nﬁiiﬂ‘%@ﬂLﬂL@ﬁ“UadﬁlﬂL%ﬂu%u
Tsoudnulal 6 agulditdnBouiingAnssuisauiionelolunadSavesnsBousaiiassdan

(%

FUNUMUIATINUASIATIALUTEAULIN

A3UNaN1338 afuTena uazdaiauauu
1. a3UNaN133Y
1.1 dniSeuitlasunsdnnisiseuslagldsiuuunisiSeunisaeuaieasiAveaaiead

HAFUEVENINTSEWING1ANERNT 1589 SEUUA naaSsuaInInnMiafeegay 750 1ulituddny

N9EDANTEAU .05

146



o w

1.2 dniseunlasunisdnnisiseuilagldsuuuunisiseunisaeuaseassAveunLoall
ANUAREIATIANNEINEIAMERNT 1309 Seuuline naussuganinnueindesesas 75 sgraiidudfny

NeadAnsEeu .01
1.3 N@INNTAANANGANTTUUNLTEULALHAIINNNTAUNYAIANNARAS19ETIANA
Ingrransises ssuuivie Ingldsluuunisiieunisasuas1eassAvealeavesiniieudy

o/ =2 Al v oA a a 1 = o <@ a Y Y s
SYUANYIUN 6 ‘W‘U’J’HJﬂLiEJ‘LlZLI‘Wi]G]ﬂiiNLLWQﬂUWNWQWBIQIUNaﬁWLi‘U‘U’eNﬂ’]iLiﬁJugﬁi’Nﬁiiﬂ‘ﬂ’m

FUNUMUIATINUASIATIAUTEAUNNN

2. afiuseka
2.1 n@annsnaaeuiaNadugsnInIsitey
Han1sWIguiguNadugnsnensitewinemans lagldsuiuunisiseunsasuaseasse

= a v & o = A v ~ Y} ey = ]
YDILALDALIDI FTUUULIA VDIUNLIYUYUNTIUANWIUN 6 NAILTYUNYUNULNUNTDEAL 75TINUIN

Ya v A o a

HAFUVEVINMISEWINeIAmansuasSeugannaeiesesay 75 fidulidedusenansialuil

)

sUsuUNISEEUNIsaRuaseassAvesaled dn1sdnnisieuslaaiiuliseududfy

v A =

niseuAnwkavifanssunuluauslaefiagilugliauinwinuedinisyilasanuasneasse a9

[

JuRanssunteligiseudunmuazlaitous lnonisldnisseunisaougiulasanuadvassduazivy

(%
a

UFuFn1s muIncrenseuIunseuiuuuTinie tnelinsruiuntsaniulaseny 4 Juneudsil (g

[ 1 1 v Y

ANA F921IUUN,2562)1) TUHNU-ATEY 1.1)1uHUUJURNS 1.2)Tnnquessiauaiite 1.3)

d ¢ d X A java O A wa v ¢ A o a wa
LGIiEJiJQ‘Uﬂim 14) LGIiEJ@JWHVl‘U{]‘Um’]u 2) GUHUQ‘UG]— GEMNGERLR ﬂ@ﬂ’ﬁa\‘ma%’lmmLLNUUQ‘U@H’]EI@EJ

v v 9] ¢ Y a Y] a wa = = o P
Luumﬂﬂsﬁuﬂ’]ua’i’mﬂﬁﬂ 3) GU‘IJﬁ\‘iLﬂGI—U%LiJu?).l) ﬂﬂLﬂ@ﬂ’]iUQUWU@Q%ULUiBULV]EJ‘UﬂU‘UENLWE)u
32) ‘UizLﬁUﬂmﬂ’]W%aﬂmum@ﬁGl‘lJLENLLaZSUENLﬁEJ‘u 4) %Juagﬁ@uma-U%UUéqq.l) ﬁsﬁ@uwaﬁ%%%/

ANUTINDlIRENAUYDINWEY 4.2)UFUUTImAnutaunnsaslunadl Fan15InNINTIUMNTUADY

[
Y = ¥ a b4

VoI EUNS 4 TwihlvidiFewinnsiSeuslantusienisiseusegdaszainduwindounaidn i

U

o

ANAFUNTNNITTOUNSUTEUAT NN U T ATUATIFRAAT IR UADAASDITUNUITYVS AS

—2

o £ o 3

A dasuun. (2562) wazves wilan WBeuyey. (2553) Benanndt dniseunlasunisdansiseuime

fl
YnNANTTUlATIUINgImManlinadugnn1nIsTeunauIsugININeuSEY @onAneIiuNUITY

9

Y89 gUan1 d1915y. (2552) find1131 nadsaniseuilagldfanssulassnuingrmansdniseud

HAFUA VBN INNITTEUNIUN NN MU donARBINUIUITEYeY a1efiu naanselnn. (2552) Ina1n

[y

1 wadugndnsnsseuEeawimaniazusslii Tnonisdounuulnsenu daziuunadugonianis

s
v a o

SHUNSATHUINIINOUSHURATADNARBITUNANITITYVDITUN T UIAY WAzAIANA FaLIUUA.
(2564) Amuntniseuntasunsdansiseuingyafanssulassnuineimansiinadug nsnianis

Seundassugainiunuennnuakazianuisneluluseavgeieusglevdninsseuiassassan

147



1$5 nanldihguuuunsdeunisaeuainsassduenaieatilduelunstamnadugninanis
Sewinerrmansvetinseulalussauunn
2.2 HaINNTINANUANASINATIANIING NGNS
Han1siUTeuisuAINAnas1eassAnIaIne mans lasldsuuuunisiseunisasu
adsaTIfUenAeaFes sruLing vesindsut uiseufnudi 6 nduFeuwdfsuiuinasifosay 75

FINUTT AUARATNATIANIINEAaRSUALSEuaIndnaiadesesa 75 HIdelimeiuena

samalul

(%
a ;Y [y

wansifuiiannndesiunanisidovosnsdnd dsmuuuv. (2562) way @250y yay
Us31a35.(2559) findn191 sUnvunisasuuulasanuaieassauInfugiuuunsSeunisaey
Tassau WuRanssuditeligiSoudumuaglfiFous Tnonsldnssounisasugiulassnisvie
TasanuaieassAuagidoufiinig mnnfenssuiunmadeuiuuuimie Sseduaiul fiAnnns
fimunnsidoudvesdieuliussaingusrasd uaslinuAnaivassdmeinermansiio 4 fu uas
mAteadsiiaenndosfunuitoves wian Beuyey. (2553) ndndt dndsuildsunsdanisdeus
MEYANINTTUIATHIUINGIANENTIANAINTOANUANATINETIAN TN IAEn AT ugIndIney
Seu aennAdesiuuIfeves qiann d1919. (2552) nd1171 nasniseuilagldnanssulaseau
Ingamans dnieudanudnasieassanidineimansvesdnisouluniazsiufie AuaIuan
AdoILATY AAREATYY ANARSIEN vdaSsuganitneuSey denndestunuiduves anefiu ned
nselnn. (2552) Na1371 ANUARASINATIANIINEIMEaRS lngnsaoukuulasany IALuuuAILAR
afassAmaieimaniudaiougeiniineuou aeandeaiunanisidoves aadind deumuu,
(2548) Ainuinsliindnunilassnuairsassalassmsiiausnisyainiainsdanguaaels
dnAnwidianuannsonensmansdinguiazeuinelalunadndnisdouiaieassdgeduly
sefuan nanlddrsuuuunisieunisasuatisassdvonaioat ddiudislunisimuiainufe
assassAamaImeemansvastinseulalussduguduneaiy

3. UaAuBluy
3.1 TawauauuglunsinanIdululy

3.1.1 AsH@pUNdNaIsENITteuTInemansuasialulag aisiilasanwingimans
afwassdililunsdansdoudinenmans definszAansalassuinemaniaineassd wsae
TiaeuannsaiinunsBouivesySeulvtnadunvimansSeuinemaniuazamuanaiaassa
MOINeIansle

3.1.2 agfaeudiaulanisianudilaluguuuunmsSeunisaouainsassdveniea o
wWiunsligiSeuldvinlasanuaiisassalusedvising afiiGeu uasinnseiounion Taonsdnw

WO ASTUIUNISNIINEIAIERNS WaZATNNITASI9AINTTUMMUNLANNUELS oY LA8AITaD 9AY

Y

148



oY
Ya A o

LANAIDLAaT AR JaLnseuaUnsel wasinssuaunieududiidedenisdiuieauasaIn
Infugiseu Wwelrinn1sdnnsseuinlefanssulasanuing mansaineassd agrediuseansnm

3.1.3 AgHaRUAITAIIUTIEINIAluN1SIRNISTeUs RS d8aseaunisiseus n15hn

a wva v a d' < [ = a v IS 1 |

NsURUR enseAunszuIuMAa Weldunsimuinswenlesaues@indiy dnvegeiiveweg

3.1.4 AgdasuAIsivalianisiaSuussetaumunzauiugisounsasngy lun1sujia
Aanssu Beianssulassninenmansasisassadufanssunidesnistigiseulianudilalufanssy

o = Y | a Y a o sY = & a a o a Aa A va vl
niouivgdowinsduasunaiuauAnaassimeIaludenasseuaiunseia wegisouaslad
NISHAILIAUDY AIUANEAIN NIRIUNAFNOVTNIINITITEUINGIANARNTHALANUANES1IETTAN IS
MeFEns
3.2 Yarauatuzlunaivelnivdsiely
3.2.1 gaulalun1sfinun3deaun1siauinadugnsnianisiteulazAuanas1eassa

ada o a

MIMeImEns asvinn1sfnegn lagdsanliunsuaziasosadiy wildusunuazngudiegnelng
wIeAsYTIMIUTuUTIRsAUsEnauLardunaunsaewn1e lun1sdnnisseuslagldfanssulaseanu
erAansaiieassd [luseansaimuarUss@nandatu vuNUFIUYBILUIAANO Y] wa

I3

weluladlniq viefiunndng Gseravililidedunulmig Afaudsslovidensimuinadungns
NNNTFIULAANARNAS WATIANIINGIAENS

3.2.2 n15AnB1ITeA U sTRIRadugNENIINISFBuLarALARAS1ETIANNY
grmans gaulansdnwiegaagdnlunmsiamnadugninianisifeuingimans ai1sassd
Taglanznszurunsdanisdeud suuvumsasu msléundsideisedassnuainsassd nsild
Sruvemisusifunasemsedseuiluguvy msuAlymiinuseninamsilassny AnuAaveuss
tumalafzimuslulifaudesenluiingds

3.2.3 gaulamsAnwinanisldsuuuunisiseunisaeuaiassavasaled Audulsniy
B WU Fnwenseuiunsmanenmans anufnegeiiansagiu 3ndnetmans aufauuy
Feulos usstumalunisdesensanuasvassdfionsiduseloniluewan Husu

3.2.4 gaulamsinsAnwimanisidsuiuunmsisounisaouaineassavedaeanungy

9

fegrmzenguluneseAuTudug wavillonividue) Welilnesraruilndiniaanengagy

149



LANE1581984
NIENTHANYIZNNT.(2542). WIEs1vURYlANITANYINYSYIR WNSANTIY 2542.NFUNNUNIUAT:
Utagualesndudian 9.
. (2505). wigs1uaiAn1sAnYIUVenA wnsdnsnw 2542 (atudl 2) uasudluifiauin wnsdnsne
2545, NTUMNNMUAT: USEnaeuaUasagudLan 1.
AN deanuu. (2548). MawagULUUNM AU TSsnqudwiuinAneludandumalulagsvasna
MegnvananzIueanideanileuassviun inelinusAnyimansquldagn avinnangnsuay
MSEDY UNTINGTHVDULAU.
(2561n).“wans3diFeansanuanansalunisudsdiuresusemelnglay World Economic Forum 201d-
15” luanansAdausieien MED61208 nsdniFeuiuaznisdnnstudeou. uasswiun: Inende
UATINWAUN.
. (2561%). “sUnuunsiTeunsaeuaisasIAvenalea” lulenasANaauT183 Y1 MED62210 Msliey
nsdeuiRALINGZUIUNIAN. UATIIVELN: Inendeuassadan.
(2562). “agUnaniteidedassnuiesaynuyudainsassd aun. ade 147 luenansmasussivn
MED61208 n13dnissuiuasnsianstuisu.uassvdun: Inendounseedn,
(2563). “gUnuumsBeunsasuglassnuainsassAluinedouasedin lunenuiudeseinns
UszgaAvnauasiniauananuidessiuna asedl 7 Usesnd wa. 2563 “uinnsaudioguaiuay

dannlugafInea” un 23 wgunau 2563 IMe1FBUATINVENN.

o £ o

sunsol wedn uagAIAnA dwuun. (2564). “mIRnwHadugYSMINIEsLLATAMANEATIATS
Inenmansidos ssuvin laglimstanindouduuuianslessinenmansaisassduosinGeutu
foeuAnudil 37 lu neevduiissanmsussgadvnisssiued“ msfinyidiieiaunndoul” ad
71 5 Usgd ) we. 2564, Yuil 28 wown1AY 2564 A Anendesvinaugtium.,

Fawdy Yaaulh. (2551). nsRnwnisvhlassewinenaans. fiusiadedl 2. nqamamues: gasnsel
WNINYIRE.

flava fudsdmy. (2550). MsAnwINszUuuumsEeudiulassnuingmansiuaiaeiedisagiusnem
uazazIneAansulseoy szauvdszanfneuazdisenfine (W.5.9). n3avmumuas: dnnadu
AtuayUNTIRL.

fnedvmslsaSsudnudeussrnaniinaf. (2562) nangasanufinm nguansensBeuiinemmansuazimalulad.
TsaSguiudeussnanded. uassvdun : lsaSsududelssnandad.

wilon Beyey. (2553). MsAnwmanisianisideuifsgaiansaulassnuingmansidnaduginianisGou
ANEIAARLAZANEINTIANARES AR INEAaRsvastinGsuTulsufnu U 1. (ans
UnusUSyrumnudin). a1vnsdiseufng) umine deesuasunIlsmnJnEIuAs.

Juasntl qunslsad. (2555). uianssuitenisizoud: melvmdngnsuaynisaou Ansfnumans umiinende
uvnansen. (fainafl 2). imansau: diinfsnisinendommansan.

A3 yayUseiaty. (2559). MswaungUuuunsBeunsaeulassnuiilalasuasnennudnaiisassnng
Meraans dmsuiinBeuszauuseniatisdnsivdnavidnsgaamnssy. (Gnentinus USyainug

Uaudin).a1v1 3N sIANISANwILaE NS UM INNdY T Y UATATIA.

150



andunisasuinenransazimalulad. (2550). kUINISEIUIVIINGIAIEAS 2017 TASINUINTIAERSHU
AMNNTINTTAVLTENANBINDUAL. NTUVNUNIUAT ATANIAIANTI.

andunisaeingrmansuazinalulad. (2555). WMNINNTIANTSEEUSLUUIATILNTUNINLMIUAS.

- (2562). wuUUANMsUsEANUsuUsER 2562. 1990 http://Awww.ipst.ac.th/index.php/ipst/about-
ipst/2018-04-03-00-51-42. Fuduiile 23 fiquieu 2563.

A0TUNAOUNIINTANWILUIYF.(2562). ATUNANITNATIUNINNITANYITEAUBIRTUNUFIY

(O-NET) 1iniSauszaursusiseudnendin 3 Un1sdnen 2562, laan

http://www.newonetresult.niets.or.th/AnnouncementWebPDF/SummaryONETM3_ 2562.pdf dUfiu
\dlo 23 fiquneu 2563,
quiann @1570. (2552). HaFUOVBININSITEU TinensEuIuNsIAINENAEns uazaMURAE319ETIANIS
nermansvesinSeutusisendneti 2 Tneldianssulasenuingrmans. Gneniing JSayan
L UUTR). @1UINIFNERTANY UAINYIBVOUAY.
aefin nesnsylnn. (2552). nsAnemaduansmmsteuteusimanuazussinfininesnssuaunisms
AngrrnansuazauAnadeEsANTInemand vesindeutulszandnen i 2 9rnnisdeunuy
Taseeu. (s YSayauvnUndin).anvvdngnsiagnisasy anningdesvdguassydn.
aufln Avfiesil. (2551). matananisinen. (il 6). nwaAus: Uszanunisfiusd,
913 Wudwdl. (2540). AnuARE31sEsIARUNNTEELS. ngumauRS: Fugounsuil,

Slavin, R. (1995). Cooperative Learning: Theory, research and Practice, 2" Edition. Pearson Publishing.

151



AMSAAUNIULIUNAATUSINSUNITAIUIUNIT S INaRAZNIZI18AIVDIETHAN
Development of Web Based Application for Chemical Source

and Dispersion Models

UMAE LARAAE*
Mahasan Koetkhlai*
HanlAsan1sUT Il @193 3enIsuANUaenNY AMZIFINTTUAEAS NRINYIRBLNYATANERT
Master Degree Student, Graduate Program in Safety Engineering
Faculty of Engineering, Kasetsart University*

Email address: Mahasan.K@ku.th

silye Lshnzhiug FEunmn
ANERS1AN5IUTEINAULIFINTTUANERNS UNINSIAULNYATAIENT

Professor, Faculty of Engineering, Kasetsart University**

Email address: fengtcs@ku.ac.th**

wUUT1aIN155 lMaLaznszatediveansiall 1JuAsn1sn1sUsEIiufeAI UL s rieLay
HANSENUNNARnTUYesgURAMA Mg ITae iUl s UeRa NS sufldansalidun sty 1nen1531aes
N15571118999815:AT LA TDINUA NBULYDIN1TIE 9R51N1557M1a USuaunssiliva szegian
155 lua wazan uzvesansnsitva Tuvarinisd1asani1snseanefiIvesalsiailaziiendeeanu
FTULNN LAZANYAZNITNIZANYAIVDIAITLANAING FIN1997803UF1LIT0UILIYITLHNUTDITUAY

&l a &£ a A ° v Yo 2 A A Aa & o
WRN13IN199AATUAT AT wIgNElasunanseny Wulle viiededin unanuiiaue
N1391809N1353 MalaznIzaefiivesalsiall Insussendldiumaluladnoufiawesiiioanniny
FULDUTDINITATUIUIINAUNINUNG L baglriiauwiuglunsAwIaEIUN1YY Python 3184
fiAesungludiuvesdinysnegdmanssnuaanisAuiuia lvalaznszanefvesasiall 9nveyin
| aa W 1] v a A v v v |

nseenuuudnAadeiudldnusensiiniiilalddng naannisvegeuldaulusunsunudn
NASNSNLAANNA15AILIUN8TUSHNTY LHUNN I USeUgUAUNISAIUINAIEL DT AILANAIA U
WAnties 199nn15AuIeelUshnsuiiauwiugInniInIseIul el nldnsUssu A Ty
wanneatgy

'
[ [

AENALY: N133bMATBIETAL, N19NTTIAIVBNEISAT, TWnaw, kuUTIaBd

152



Abstract

Chemical source and dispersion models are a method for assessing the damage and
potential consequences of accidents involving industrial plants using hazardous chemicals. For
simulating, a chemical source is concern with the type of the leakage, leakage rate, quantity
of the leakage, chemical leakage period and the status of the leakage substance. While
chemical dispersion simulation is concerned with distance and dispersion characteristics of
various chemicals. This simulation can be used to prepare plan to support the event that may
occur and to reduce the number of people who will be affected or death. This paper presents
a simulation of chemical source and dispersion models by applying with computer technology
to simplify the complication of theoretical equations and to provide accurate computation
through Python computer language and explain the meaning of each variable that affect the
chemical source and dispersion models of chemicals calculation and designs the graphic user
interface for easy to understand. The results of the program showed that the results obtained
from the calculations with the program compared to manual calculations, there is a slight
difference. This is because programmatic calculations are more accurate than manual
calculations that use decimal approximations.

Keywords: Chemical source, Chemical Dispersion, Python, Model
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o] [coose | ==

4. mandmsPiluresimitelesmeing 5. mamAmsiluaesimitelestmuingiresie 6. mawnAMsfiansnzasuaideaseeslua

A 3 P19 USNSUNISAIUIAAIUTTAVDINTSI L avesansLAdl
Mg 1INIMenTINIsaInIngTkaraun sallunisAuan

1. 1553 0.1 Iludunululasiaun 200 psig uazanmgil 80 F asmdnsinissilvaveslulnsiau

1N557
Y

Pchoked _
Py

2 \y/(r—1)
(y+1) (1)

Ine
I~ [y a o Y a < 1 N 1 | .
Pehoked 1B AINFUGIEATNYINIALAAAIUSIGIgAUMEHUIVTBR YD (psia)

Y Ao §n91dInveInNANTEUTIANILAUAINRE USRS AT

(2)
Tng

A fio WuTIvivanveIuTINAnsIlva (ftY)

d AaiduruAudvesiuvansilva (inch)
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cM _
(Qm)choked = G, AP, ylngo ()/L_H)(]/-I-l)()/ 1) (3)

oy

(Qu)ehoked AD ma%"ﬂwaqqqmaqmi (Ib,/second)

M Al dhnnluanavesinevdelofinsean (b,/lb-mol)
T, Ao gaungiinielu (R)

R, Ao AnAaifwgauA (ft Iby/lb-mol °R)

a

C, Av AduUsEanSn1sUanUany

§# Source Model - O e
Flow of Gases or Vapors through Holes

Choked Pressure
Input heat capacity ratio of chemical: 141

Input the value of pressure when velocity is zero (psia): 2147

Area of the leakage holes
Input Diameter of the leakage hole (inch): 0.1

The mass flow rate
Input variable of discharge coefficient: 1
Input Temperature of the source (R): 540
Input the molecular weight of chemical (lbm/Ib-mol): 28
Input the ideal gas constant (ft Ibf/lb-mal (R)): 1549

The choked pressure is (psia) : 113.06172696
The Area of the leakge hole is (ft*2) : 0.00005456
The mass flow rate through the leak is (Ilbm/s): 0.03804756

Calculate

o D2 Y % Y]
ATNN 4 ‘Wu’]9’]’]QSUaﬂIUﬁLLﬂﬁNMaﬂﬂqﬂ{]QUﬂqma%aLLﬁ%aﬂﬂqﬁ‘UﬁglﬂaNa

o w

dienavulylusunsuAamaensldafmnlsiegauannis WWswnsuagtdudsivaiiuly

wuAlugunIskagyiMsAwIMNaansAmSuUNTTIMaresE At nman1saill Fnnisaiuiu
] U A v ° I v a Y v ¢ ° o a d o
wudmaansinlaainnisiwalulusunsudalndlfesiunadnsannmsawinluniade Tnedeivi

T ARANULANANADANANLEUN T UNTAILIUVDIA I US A TUTAULLUEILINAIT

YDLAUDLUL

nsulusunsulutuneuseluasaziiAianzueansiniluaganzvesianuiing 19

wlusgudeyavedusunsuielvigldnuanunsadifsleyaiayldanuldagain
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senuuu vhliiAnanuuiugrdndedie Wouldie wasauisonsivaeunisesnwuuibeduls
uneruiiiTaguszasdifioRaulsunsumsesnuuundisdelugnamnssuadlneld 2 uwdaly
n1stiRulawn n1sAuINnITuInvenIatsielugnamnssuall way uinsgruanvy
Masidenaniiu (AP) 59 520 Tagldnwlnmeunarlausnd Tkinter Fsaursnoenuuulusunsals
aseuAguYniavesnalsAuliun sruuililuveavan szuuiiduleuazufa seuuidnnslnauuy
aoawla szuuilonaiansseidaduuazle nsiAalnainaisusnnvuzusIfy LagrsruuiAnnis
genefauflosannaiuiou nanismeaeuldeulusunsy ludinvessunnndifsfedmiussuy
GummmLLaziswLLﬁ”a%"qmamiﬁmmlﬂuﬂ'wﬁléfmﬂmiﬁﬁayjaammemmewﬁaﬂuammi
BanSeuidsuiuaildainlusunsudaduaniildannisunualuaunisaneg wuirauniui
szusussduiinedeesifudanunaiaindouanysal wiidy 1.76 drmuduriugunanssyue

a o

WSIFUTANVIIAU 0.74 Wasinanandliiunn1salushnsunIseankuuINdtsAuianuLLuen
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WINNIINIAUINTIENTITeYa NN TINTUNTUTELIANAT AUUTEAVNISAILINNVUIAIIGD
Hsfsdue Nlddeyanistourlagnsslifinusssunaumaunsamuamvuiniaidsiolinadns

HOAANDINIUNINTZIU
AENARY ¢ STUUAITINY, N1598NKUUNEINIAY, ABNNILABTYIBLNDNITEDNWUY

Abstract

Safety relief valve systems are devices that reduce the severity of abnormalities in
the production system of the chemical industry, i.e. excess pressure in chemically reactive
systems. voltage mechanical failure Pressure drop at the regulator and excess pressure
caused by thermal expansion. Therefore, a faulty design can lead to serious damage and
accidents. This article aims to develop a safety valve design program in the chemical
industry by using 2 concepts to develop as follows: Dimensioning of safety valves in the
chemical industry and APl 520 standard using Python language and Tkinter library. The
program design can cover all types of safety valves according to flow type, including Liquid
services, vapor and gas services, two-phase flow during runaway reactor, services with dust
and vapor explosion, fire external to pressure vessels, and thermal expansion of process
fluid. The results of the program testing, relief valve types for liquid and gas services,
calculation results are values obtained from the graph data for estimation. It is compared
with the values obtained from the program which are obtained by substituting values in
equations. It was found that the relief valve sizing had a mean absolute percentage error
was 1.76, and the relief valve diameter was 0.74. The results showed that the relief valve
sizing calculation program was more accurate than the calculations which had used data
from graphs to make estimates. Other types of relief valve sizing calculations using direct

input data can be calculated for relief valve sizes that are consistent with the standard.
Keywords: Safety relief valve design, Relief valve, Computer-aided design
umin
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[LERIEREEE wazlannTuLalauisaasseudsidusgraunnislusiuaiulasnd ufedin
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11N Fodunsdudwinuisen dniu wasvudsinghuuazransdue gunsaliddgitessuumantl

q

LY

Uaensoiloiamamsniinunifio 1dszuisnsefu 3o 1diilsdy (Pressure relief valve) Tngag
fiimihfissuneussiu/gungidmiueenanszuuilodesiunisszidauazBaegnisldauves
szuLvieuarin Uz fuLTsiy inspuideslilugnamnssuaiiuazgpavinssuinluifissuuio
LAZIRITEUIBL SR UABNIN s Ivan I ULTl S A BRI (American Petroleum Institute, API) Fail
msmunesgulviiussansamuasdedeld nsesnwuundissuisussfuiiaenadaniy
1nssuLaiiUsEansnm dwaliAnmnuvasafefiannsodiulalduasiussavsamlunisanny
oslunszuaunisndn nslilusunsuaeufiumefunteluniseenuuu iliiAnauindede, 14
il waranansaamaeuszuuiideseenuuuidesiulioseinigs Tnslunsfinuil sz
TUsunsuniseanwuuadiiselagldnivilaneu wasldaeswurfnlunisuiuiimuilawn n1s

o & a v IS LY
mmmmwmﬁuam’lmuiﬂleuqma’mmimmu ey UNIgIU APl g9%d 520

o - a o
1M UTZEIANTTINY
e lUsunsuildlumsiwiniageankuuszuundilsdy wastunUssyndldlunis

DONUUUANNANIAINTTU

nnufiieada

n139anuUUNAILIY
nsdamInIAnIISdsfeasdiuniniefvuaiufiszuisvesgunsniszuousadiy

Funumssunsuanissrusussiu W Tuouasunaeiinfuangauiofmundnsinis

[ 1

Uaegdanniugunsalszunensaiy wagldaunsimunzauniunannisannnamansnugiu n1s

q 9
14 1

o I~ D] -qy (Y b=}

AIUNUYeIsEUIBTLRgiuUTsInMYeInITiva (Vasvan lesuiny vseaauna) LasUseinnuas
gunsalszunguseiy lneunfigunsalseuleussiuasgnIsulseiuiiy 10 fs 25% Juegiuaing
foin1svesgUnsalilasunistosiunazUszsiavvesans winniseanuuulivnzgaufionaasinaiiy

demeiugunsalazssuula

(%
Y

NI APl 39 520 Wunnsgiunisususuiamsidensaznisinasgunsaianusaiululse
ndu MafwnIrmMuavesdfisfeinsuimuauautivesansiinsUanUdesiugunsal
Idun vouman, wha, mslvauuuaeana wayleth ﬁ?ial,ﬁaiﬁmiaaﬂmeﬁéaﬁiﬁamamqmmﬂ%
NUPAAMNTTUATINNTAWIUNIVUINYBAITI A8 lugnIMNTTuLATiaIn Crowl, and Louvar

2011) 1 lglunsTunmswaunluswnsuluassll svinuanisesnuuundiissedu 6 Useunm laun
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. . o [ A & Gl [2] 1 |
1. Conventional spring-operated dwiussuuiluveunavisouia-le nslvaniudiu
gunIalssUIBLsIAULUUaUIHuwANeaINnsivanuessila (Orifice) Wausssuiintu aunsal
FPUBLSIAULUUAUTRegndudn Wuuise e wasiiunisiva

[

nsfiszvuAureuval Tnedaunisn1sAiuinsal

A:|:in2(psi)”2} 0, (P! Pry) (1)

380gpm |C,K K. K, \125P —P,
nsalszuuidunia-le
Qm TZ (2)

CoxK,P\ M
2. MIMVUIN Rupture discs dmsussuuniureavavisouia-le

[

nsalduszuumduraaval ausanleanaunisaad

| in*(psi)"? O [\ Pry (3)
38.0gpm |C, AP
nsfiszuumdunianazle aunsarlaannauniseadl
4= |I. (4)
yP\M

3. M3BUIANITTEUIBdmTUN1sUasuuvassnadluvaziin UfAsennuaulils Wuninis
SEUBUsLIrTURgiumuToun muaTiiulusTuy uazAufoungnaveenyisegadu sezuInly
mdugenndeiuauiougriignavesnineveuvaikarlesananTeuy seeriiaedonnnediy

Anufeudigadusuiunauinnnisiivgumgivewesnaiioninussiuiiu lngaunsanivuie

NUNBTIAUINFUNITAIN
m,q (5)

2
V _ dP
G.| | —T —+.C,AT
T( m °dT d J

o

4. msmwwedmsunisszuievesnisszidauiasle uwuseenilu 2 nsdl leun
NSAYDITEU189INAG1USULATIES 1 SIAUAT Rd1unsanumauLsinala iy 1.5
psig (0.1 bar gauge) watian1seanuuusaslagldaun1ssu (Runes equation)

C.,.LL
A = vent 2 (6)
JP

nslYessrUIgoINIAdIMUlATIAT1LIIAUEAY anansavusLsInAlaNINndn 1.5

psig (0.1 bar gauge) N598NKUVYBITFUIBBINATUBETUAINAIRAIUYBIUTNTEUAIVBIINY1TE

Huazens annsanengaslaon 4 natiasil
- dusunmsenlugilassiveniudeissuigonalsen ey L/ D UaIiud

Yntioendn 2 Iaun1smiy NFPA 68 faaunsi 7
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4, = l(O 127log K; — 0-0567)322'582 +0. 1753;2,‘572(Pmt —0. l)ﬁ/2/3 @

- dmsunisuninglesymerueassulgINAR YA ILAS ANYUENE L/ D

[
o =

AILF 2 D9 5 ANUIUININUNTZUIRNNEUNIST 8

2
L
AVKG(D—zj
750
- dmsunmisssunedunialnlanudesssuigeinanidessiuas L/ Dued

AAd = (8)

AMYusUatesnin 2 Tdaunismiu NFPA 68 Aauni1sin 9

4, =|(3.264x107 )P, K, 5 )+0.27(P

stat

—0.5 0.753
—0.)P% 9)
- dmsunisszunedunialnlanugesssuigeinanidessiuas L/ Dued

[
(X =

m%uzﬁﬁ AILE 2 D9 6 ﬁ?ﬂ’JﬁUMTﬁUﬁi%UW&%’]ﬂaNﬂ’ﬁﬁ 10
L
Ad= A,(-4.305log P,, +0.758)log - (10)

5. NSUIVUINEIMTUNISTEUIEEIUSUNISAR NN A18UBNAITUELSIAY N1stAalWlngdain
NMUURNATULSULTITUDNdwalmAnAIUSauLaz 1SR anvesRIal lunTeuIuns FuTudell
~ ) a ) =1 9 a
A1558U181NNANB YDA UN1T5 L UNYRIN T UL LS IR UMaTT taelaaun1si 11

_ Om,v
G,VAH,

6. NTVVUIANITTEUIWEMSUNITILUI8LLBIINANNISIE8fL T NS DU

(11)

vossruuiiuvesnal veunarnussgegnislunszuiunisuagvieazveedmuuniilegnaiiy
Sou nsvenefnzviliviswaznvusdememnvienienvusiuluiereunaiuazvesmaignile

AU 9n91N15U818RATIUININT O, NiAnaINATTRIEFIMIAINSoumlaINauNISA 12

= P UAT -T (12)
QV pC ( a)

P

aun1s¥ 12 83U1eNSVe1eMIveIaslalNIENIRALSLAUYEINSENmMAINTU Wevedlva

LY

afiugaumgiinneuenlududu (7,) n1sa1ewanuseuaziignuvgivesveamad (T) egalsh

9 Y

gﬁ

=

Ay Wunwidndnaunisi 12 gnsinisvenedimisninuseuddn Jafisanadmsunisysuoun
gUNTRITEUIBLTIAULAINNBNTINTVE8TIUSI9s O, Tuaumsimangauiieldlunisimun

YUINYBITE UL TIAU

nsUszgndldneuiiamasneiiiasaniuy

fidg eaBedninnng (2543) ldvinsdnwifaunlusunsud e nuuussUUe UL
ApnAZDIiuINTIIU NFPAL3 Tideunsgiudmiunisindeszuvatianes sndufesinyiuay
Ansgiguuuunisinavesilussuulasstneviefumdsruionds avsunass uasdedeviasiag

finsasessuvaunisanudulagldaunisainisagideninunuves Hazan-Williams uagiineds
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299 Newton-Raphson d@1sunisasislusinsuasuinmeslaldniun AutoLISP, DCL way C lngli
msﬁwmuﬁgwmagjuu AutoCAD R14 fidrfunisvinsufiaenadesdunisdiuimesnuuuniy
1nsgu Tefveslusunsuneufinneitiflafisusuidaunaninudu Ao 1dudie fauazain
IAINNNkaKAaNIMUINEeNLUUTm M Teie

Kandaz (2006) léinsfnwifiesenuuuuaziinssiniuuzunudunazgunsalnudu

¥

A a I aa ] ¢ s a saY Yo o £ o =
‘V]LﬂEJ']GUENI@IEJIGUTViaLLaz'Jﬁﬂ'ﬁGn\TG] GUE]WG]LL'J?F"I@@J‘W'JLW@?‘WIWTUﬂ']ﬁ‘WGNU']GUUL'UUNaWaﬂmaﬁﬂ'ﬁﬂﬂﬁﬂq

[V
v a A

AS9U Y9731 VESSELAID Wauna8 Microsoft Visual Basic 6.0 taelduniieg Sl #9lin153tA5189 7

< Yaa I d‘ L9 % % aa a a [ o’d‘
TIazaseunaulagldianisingg NldlusianazinnsgrunseumeTsmme vl iaviisusednui
L‘fluﬁaau%'uﬁuﬁﬂaﬂmmuz%’ummﬁugﬂ‘imeﬁimﬂ%’ ASME Boiler hag Pressure Vessel Code
FerIdlalauanuziuivmaiuugendnslage1aiinisiunsuseunsAaglugan1ssne 399yl
Tﬁ%jaWﬁLLﬁU%’UUEQLﬁ:uLﬁumﬂ@mamﬁamsaamwuLLaxmﬁlmwmfi%a%Lﬁuﬂszimjﬂﬁia;ﬁ%mumn
X
g9

Li et al. (2018) lavinn1sAnwIn1seanwuud1dnwesiaely AMESIM Faduluswnsy

gonuuuaITWmeslAsuNTTRUIA LIS IuYeIAP MarTesiudiudsenaudiAgyluns
mvAuLssuniuadatlugunsaldiindeessosud nan1sAnwInuIlUsunsuTRRWITUEIN1T0aA
ANUTULRUVDINTANYIMUUTIABIVEY WANTTAIINGT USUUTIUTEANSAIMNITYIN9IU09N15 3T
PIINYIANENS WATAATETESIIAINITIDNWUU WUUIADINenkuUlng AMESIM t9SUN15ASIADU
1A8NISNAEBUNANATN N OSUBINISNAZDULALNINAa0IAD 1.062 U kay 1.032 U1

o U Y a U %} (=1 =l =1 U U 6 dl' a %
ANUAIPU WATUBRANAIAFUNNSAD 2.9% LWSeUBUNUKIINUYIDDNVBINAIBINTTLUNULTIAU

NANISNAFDULAZNISIN809AD 2.053 MPa Lay 2.103 MPa AIUAIRU WazloRaNaIndunmsas 5%

gunsalaliunside

1. ARUWILABS 53UUUTENIaNA(CPU) inter COREI7 uussuuUUan1s Window 10 way
nhegAMUIvan (RAM) 8 GB

2. 71w Pythons 3 Wemuuadasfioteiaulusunsy (ntegrated Development

Environment) Jupyter notebook finfiakuLATeslio Anaconda Fodurenauasies

A5n1sANHuIUIY
TunsAnwasatiinisadunisusenaunie 3 Junau

[
av a a

TUABUN 1 MIMTUANTOULLIAR Tnefnwnguiiazauidenneides

YURBUN 2 N1TDBNLUUKALES1UTHNTUNTAUIUNINEIRTNY
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§ a

N1500NLUUIUSHNSUDBNLUUNITAIUININAILSHUSUAUAIENITILASIETLALAIAUA
TUauldunveItaNaTIneIN1UYY (input) HARNSTIRBINT (output) KALNITAINUANITUTELAHA

P v ° v P a v A oA ~ & o v o '

Tayandeinisindife Teyaisudunsoteulanlandimuauilvawsusn Tulusunsy

¢ a o X Y A o P! ° ~ Y X A
PENWUUINAIRIAetununefesLUsNAMualuaunsiglunisauaie L v lavuIafiunIssEUne
(% 4" LY 1 = % LY q' 1 (v 1 [ QA' 6

WIIAUBINTTEUIEMTIIUTULARE JURUUATIAUARINITAILUTTILANAINTY 1Y WseAuiigUnsel
FPUNBLTIAUIBTUYINNY, AnaudinIwaiivasans WD
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ASANUANITUSEUIANE AB NISRAITUIIN LA TUN1508191593992 P UNTINASNS U0
aedldisnisvIeansaunisegelsdsminadnslagnaas Fsluniseenwuulusunsuiinenisly
AUNT5NLUVINAINTABNUINI1A Crowl and Louvar. (2011) ANwILAEINUAITAIUIUIIVUIAVDS
1Al way wnsguantullnsideusiusiy (American Petroleum Institute, API) %@ 520

ms@gulusunsudentdniwlnmeu (Python) Falugenduasias (Open source software) 7l

o a :’1 a % a a % | =€ a %

seefumsileulusunsunalsunsudalaseadne uazn1si@sulusunsudeing laslidadady
wwasnesy Asaunsasuniwbnvauldviuuszuy Unix, Linux , Windows waziilausnsuinsgiu
1w luduvesmsiesegldaulunisiauilusunsuidentduuudiuinsegldanuwuunsiiin
(Graphics USER Interface, GUI) iun1sassdufinnedldaudmsuinnedoarsseninegldaudu
LA509ABNNNABSIABE UM N NI TRl nUNITRU A Flaense Inadanld Tkinter 3y
lavs3dwmsuiau GUIl veanwlnnewdunanldaulaielddudou uaznrulnneuldidonluga
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Fumoudi 3 mInegeunslalusunsunsmuandisselnenagounisldausufeginis
99NLUUIMEITA B9 Crowl and Louvar. (2011) #a 6 UseLnw Lﬁam'ga}aaummgﬂé}’m WazAIY
wiluglunisesnuuuvesiusunsy wazvinisinsisinisesnwuulagldmeualngldiedaziiu
MsUszanamanns g llunualuaunis Wisudisuiuailaaunsivinlulusunsudils
Mnaumsiifeates imsIouiiisulaglddnedsofidudnnunainindouaiysal (Mean

Absolute Percentage Error, MAPE) (35% 5ty Uaz 30nnsal wounsh, 2564) feaunsi 13

X
Zi

MAPE = =171
N

x100 (13)

A Il

Tnefl  z, fe Adildannnmsdualeeldlusunsudiianniu
e Ao Aruuansvesidildannmsmunlagldteuazaildannlusunsy
N #e fnudeyariomaihinniouiiou
NANISANYN
TUsunsunsAuunatsdelasldniwluneuluniswauilassadieszuu wazldlavss
Tkinter Wandufaserldou fneasiBonvesiusunaudl
1. nstautoyauaznisianiuavodlusunsy
TunsldaulusunsuBuusngldavazdesdenuszamssnaainuiiiamdndannd
p

PR = v a A v v & Y 1% = =
2 I@EJlWN'MlI@ 6 Uselan LN@FEI%\T]UL@@ﬂTJi%LﬂVWHF]ENﬂqiLLa’Jﬂﬂiqﬂawuqmqﬂﬂiaﬂm@%asﬂ‘Ull']"?jﬂﬂ‘i]g

N59NTAYALANFIUANNNINTZIUNITEBNUUY AT 3 IasusasmieineilseasiBenmadl

/

Select Calculation Type:

Dust or Vapor explosion
Fire external to Process vessel

Thermal rebef

Al 2 wsamdnvestusunsusnand ity
1) wisesnsmannddsdudmsussuuiiiureanas (Liquid service) @nunse
Wonusztnynaallsduld 3 wllalaun Conventional, Balanced bellows ay Rupture disc 9Nt
nsendaya Lok 8n51n13lva, Toyauseiu wagAAuaRTIgveaInal TuduAuuwily
ammiﬁm’smzgﬂﬁﬂuamimaé’miuﬁaawﬂ%;ﬂaﬁﬂawﬁﬂﬂmuL‘E"aulm
2) niie1an1smruInaadssedmsusruuiidule (Gas service) @unsalden

Usennnansnele 3 sialawn Conventional, Balanced bellows Wag Rupture disc LADNAN YUY
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ntunsendeya laun dns1n1siva, anaudfaisiad, Auseiunaeld, Asatuiy, Aty
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doUNaU hargunall

3) YUIRNNITUITUINNTTZUIBEIMTUNISUaRBLUUADINE (Two-phase flow)
Toyaiidestouadlulumieisliun doyanuautiasied, Yoyaguunl, vuinvesnivuzisadiy,
é’mwmnﬁ'mﬁuﬁumqmmﬁ, maﬁuaqmsmﬁﬁﬁmﬁﬁ%m

4) nAaNIsMIIEIRd1msun1ssEuteveInisseiinduuazla (Dust or Vapor
explosion) a11150LEeNUsTANNTsE Ul 2 wuu WA Fesszriganiadnsulasadnans s
wazlassaiausaiugs nsdliieniuulassainausaiugaazAauienyssinnieinsAulugesdn 4
Useunaudnuaizvesans (unsele) uay dnsndiunuesoduniugudnalsvesn1vusln
niunsondeya WWud deuauswiy, foyannautfivesans unsdoyavesnisuzusedy

5) NUIHNNITMIVUINEIMTUNITIZUIEMTUNSANLHIINA1BUDNNA1TULUTIFU
(Fire external to Process vessel) @1315048 90 U58LA NNV ULLIAY ba 3 Uszian Lawn
Spheres, Horizontal tank wag Vertical tank a1ntunsantioya léun doyanmauutfarsall, foua
AYULHTIOU, NANTUID, UIAVDLNRI L UN VUL LIIN Y wazUsunsfiasuntasiusewinamslasy
wavosvavaikasle

6) viiAansIrwIANsTEUIEdmiuniTszunailesanaufeuessy vy iy
yaamal (Thermal relied) Foyaiidotourirliun foyaquandivesans, foyanvususeduuay
foyagungil madwsannsdualuniiiiniagldaduussansnsvereimnanudoudmiy
YDUNET WAZAIBNTINITVLILFAIVDIVOUNAT MINABINITVUIANTTLUILELTNUARBNAITNIINTS
senefeswenadliiudnnisivalussinnindiiideanisldon

2. NIATIVADUNISVINUYBILUTUNTY
MMt lUsunsmasauLd Jeidummeaeuuazusuutlalusunsa Taedosiy

TeRamarauazaniadeunadniioonindoadulunuinnsgruniseenuuy Tngldimaaeulusunsy
lneldii081991n Crowl and Louvar. (2011) ATBUAGUYINUTEANNITAIUIUMIVUINIIAITIAY Wa
nsnedeunud TudmvesUssnvdfsfodniuszuureavmuasssuulfadenisiuninig
Foyannnsllunisuszanad snvsuiisusuadildainTusunsududadildainnsunudilu
AUNTANN9) ‘W‘U’J"]ﬁﬂLQ?ﬁlﬂLﬂ@%L“ﬁuﬁﬂ’J"lﬂma’mLﬂgauﬁmyiﬂj (MAPE) dauteuunnfiuiissusnsadiu
WU 1,76 dduvesduniuaugnaassunghssiuliainny 0.74 diuussinnn1sAuInmung
Nnérdsfedug Mddeyanistourlaensslifinuszanumanunsaduinmauianddssvle
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# Relief Valve Sizing Calculator - o x # Reietvave ising Caicuioes - o x Rt Ve Siing Calcttr o x

Sercive Type : Liquid Service Type : Gas or Vapor Service Typs : Two-phase flow
P e Project Name. Reactor Project Name Reactar
Project Name cstive displacment pump e e Fiid narme —
Vahe T C | —
ype S ‘Select case: Undired pressure vessels — Properties of chemical
Liquid wates ity of i (ivg) 2am
Volumetric flow (gpm): 200 | Flow Capacity 24m
Flow atefonin) azom soor
‘Specic vlume o ssurated vapor (eu m kg) aoesss
Properties of chemical | Propesties st cherscal Hat vagarizaton o the i (i m gk yio
Spacific gravity of Liquid (unitless) 10 Gas or Vapor Name irogen
Heat capasity ratic (sntless) s Temperature
o b s Settemperature (€) e
Pressure | o it ) Maximum tempsrature (C) 2
Set Pressure (psig) 200 |Pressure Vessels
o setPresm
Beckeren (o) ,S"P i) = Volume of the vessel (gallan} 50
Overpressure (%) 10 Backprassure (puig) 9
Pressure drop across relief (Ibfisq inch) | R ne T Pt ol el e 1 s
| Rt of temparaturs rise 3t masimum rossure (Ks) - 5461
n Temperature Reaction mass () 0
Tempseature of cischarge (F) " e — 1
Result
Relief Vent Area (sqinch) 0953 = =
Diameter of device (inch) - 1.102 Result Result
Reliel Vent Area (sginch} 80647 Relief Vent Area (sqm) 0.084
Diameter of device (inch) 10133 Diameter of deice (m) 0.328
() mawnandlsfudmivss vuidueuva (Liquid service) (@) monewnm @ sfedmivseuufifule (Gas service) (R) MawpuEnsssUsd MU I UASULULASINA (Two-phase flow)
# Reliet Valve Sizing Calculator - o x ¥ Feliet Valve Sizing Calouator - o x # Resiet Vaive Sizing Calculator - o
Senvice Type - Fire External to Process Vessel Service Type : Dust or Vapor explosion Service Type : Themal relief
Project Name: Propane vessel Prepect Name. Flammable bquid dispengng roon. Project Mama Cooling cod in resctor
poct pune Chemical name Chemical name mates
Chemical name propane Vent Typs
Properties of chemical
Properties of chemical Spacific volume. {cut Abm) an1eezs
Heat of vaporization of the iquid (Vikg) 74000 Properties of chemical Initial spocifc volume, (cu 2 Abr) ane
Constant of combustible material (scs K°s) aas R (T ]
5 Defigeation index for Gas and Vapars (bar-is) L e A
VessdlInformations Defageation index fo dust (sar-nvs) o Haat capacky of the pid {Ba/len)
Volume of vessel {cu.m) 0 Heal tranfer coeficient (BlubrsqfF) 50
Area absorbing heat (sqt ) na Vessel Information
Shape of Vessel Spheres —1 Volume of vessel or enclosure (cu.m ) o Vessel information
Lenght to diameter rai of the enclasuse undless) 3 Sutace Arsa (sq1 ) 10000
Inssde surtace area of enclosure (sq m ) 288
4100
Mass Flu (kg/sq.m.s) L Temperature
i s i vned i} ] Pressure ot emprate F) u
Volume difleence between the vapor and liquid phases (cu m./kg) : 0101 Maomum atemsi pessus () aed Final tomperalure {F) &)
Mamum pressuse during venting (bar gauge) J Tomparature of fud (F) 0
m Vant relaass pressura (bar gauge) 7 Amiieet empsrataes F) -
Waximum pressurs reached during deflagtion (bar gauge) 0
Rgsu\l o Result
Relief Vent Avea (sq.inch) 00744 Result Expansion coefficient of iquid (1/F). 00000347
Diameter of device (inch) 1212 Relef Vent Area (sqm ) 580 Volumitric expansionrate (gpm): 1275
(@ mamdmiunsszuieasmssadeduuacla (Dust or Vapor () mewinedmiunssensdmiumaislnnmeuenaneus (@) mevmineamsszuedmiumsssreilemnmiadsimesssuuil
explosion) Wit (Fire external to Process vessel) \uwoumar (Thermal relief)

AN 3 NUH198 98U UTBATUATWIUNIVUIAIMAINTAY 919 6 UTLLAN WaLNISLARINE

dyUuazanUsnenan1sivg
NNsAnwazimulUsunsudmsuniseenuuunditisdonazinlunaasunislyau
nuhlusunsuiifauifuannsadiuamuuinvesiiufinsssuioussiu wagALEuUANENang
1949Un3alsEUIBUTIFUNILINATEIUNNTEBNUUY Benseunuynylavesnafisfedelinsdm
maszavesnisiva Tiun szuuiiduveanan ssuuiiulowazufia seuuifinislvanuvasauna
szuuiienaiinnisszidaiuuarle manliainaeusnnruzussiy warsEUUANNITVE6
dosnenudou Inelusunsuitinunduiassisansuaudeyaluaunmsifldnudessyaduluns
funas TneAndauUsingg Tuaunslaun Ausund adudseans amnsadunildandeyaigldom
szylumivinensendeya uaznanismaaeunsldnuvestsunsunuindanuutiuginiinsiumi
T¥n1suszarmaninnsl Snviadrenisimunlasldnrsilnneusinliaiuisaldenldyn

seuuUfUanmsviliazansegldanudnae
v
Ualauaunue

Tupsianlusunsutusisluaisinswenlesiugiudeyaansiaiivuvesulainiinisusuus

grudeyalinfuiagtuegians wasimulusunsulianusaldauluguuuvesulatasanserldanu
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]
L R S B

il

waluazAge

AMURUNY

uIAvasesEUIEiruIld (n?
ansnsivavesUsunsHugUnIalsyuIenssiu (gpm)
AduUszavsnisiva (5miae)

AUSuLARINALEY (Viscosuty Correction) (15%ag)
AUSURAIALTIRULAY (Overpressure Correction) (15%uae)
AUSULANLSIRUSaUNaU (Backpressure correction) (15uiae)
AIANNENTINTYesvaLual (13niae)

AusauTiRTl (loy/ind)

ALSIRUEaUNaU (by/in?)

ALIIAULNY (%)

8151N1552U18 (lb,/hr)

AduUsEansUsEavianwmsiva, Undsieuvingu 0.975 ($miae)
ANURUNsnaduysalgean (psia)

gaumaiiduysal (CR)

compressibility factor (15%1i2w)
maimaqam?iasuaqmiﬁﬂéaa (lby/lb-mol)

st (3niae)

usIRuUnnATEN (Lby/in?)

gunpiiiintuaonndesiuuseduiu
naswiteglunuuzfnssitoufiazszueusediu (ko)
9nTIN1TUaREAMNTOULUUAEAINTOU siaudaniag (k/kes.)
USUIATVDINIBULLIIU (M°)
mmqmm%mmmmﬁﬂ%mmmﬁ (J/kg K)
amwﬂﬁmmﬁuﬁaé’wiaﬂmawaqmmﬁmqﬁuﬁ@?ﬂﬁ (K)

9 Y

WANGUIANIUNTTZUIBLITIAU (kg/m?s)

Y
S a=®

nvuegivdnwurvesianndalile (ViPa)

3.

UNANTNAAUDIUDIDIANTNT NV UL TATIALSZUNE (M)

q

AuRdnfiansui 2 veseimsusanivuslaiiagsyung (m)

=

NUNNITTZUIUWIINU (m?)

D¢

sutinseudivedle (bar—m/s)
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stat

max

ANURUEIEAtUSENININTSTEUNY (bar gauge)
ANAUUARYYDITEUIEDINP (bar gauge)
wseruasaailudidluseninanisangamgivesdiunauiviingauvosdulason Ay

a

AnllalunivugUn (bar sauge)

sviinsazanevelu (bar—m/s)
gndiuaNeIRaduRuALdnatswaInvuzle (Smie)
AULANA1YBIUTURTTENINER Uy lowasUa A (M/kg)
AUTDUVDINITIZINVD VBN (J/ke)
ANNYANTEUYRINBINATY (J/kg K)
Aduuszavsmsmemaufeulassan (watt/m’K)
gauniluInday (°C)

ANdUUTEANTNISVENEAINNANUS DU MUY LTAT (Ch)
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aa v

vosffU iR Msfnwiliiingussasdiiofaunaouiumedilonsfnudmivussiiudunsonnns
Suduialunszuaumaaiisneniwlnneu Tneimwddndedugldmensmiinyilidenenisldau
uanINLSuanamadnifiuiuguazamisaansgunam ioifuusslonilunisiuesuuldumie
wansznuld ansansmaasunsldenlusunsuisuiisuiunaildainmsdnasieile wuiwadns
nnmssnnamelUsunsudsiedse fidumunainiadeudiysalivintu 0.00746 % nafinaniuans
Tifuinsduasmelusunsudauusiuggs Inedsidmaliifnauaanndeurenaionvesdn
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Wi 85 % Fadlgawnusinuanuwiug anuagantunisldau anusadilunisfuin wazaunse

inluuszendldluniseu mMsaeu wazusuaulasnds 91dewndeldeg1aiussdnsam

ANANARY : NITUIUNITAL, N155UAUNE, ABNTmasIBNISAnY

Abstract

The hazards in chemical processes can be assessed by calculations based on statistical,
toxicology and industrial hygiene principles. The related calculation formulas are diverse, contains
many variables and complicated. Calculation results can be inaccurate and lead to erroneous
assessments of chemical process hazards. Calculations therefore need to be precise and accurate
as they relate to operator safety. The purpose of this study is to develop an educational computer
for evaluating the hazards of exposure in chemical processes with Python language by improving
the user interface with graphics to make it easier to use. It also shows accurate results and can
be graphed to be useful in predicting trends or effects. From the results of testing the use of the
program compared with the results obtained from the calculations by hand. The results from the
program computation were found to have a mean percentage absolute error of 0.00746 %. The
results showed that the program computation was highly accurate, the reason for the discrepancy
is the decimal used in the calculation. Also, from the test of use by the sample group it was
found that the overall satisfaction score was 85% which featured in accuracy, ease of use, speed
of calculations and can be applied in learning, teaching and occupational health & safety work

effectively

Keywords : Chemical process, Exposure, Computer-Based Education

Unin

msiausEmnalneierigengnamnssuinnialsenanasyssvvuliinanudymim
warANIIAY urlunanduiudsingnisdinanniuanadanisuiaarueilalalunisguatarn1suinig
Jannsanuvaenipvesussuvsegiineites iliAndymguaineundeuazaiuUaondie vauseny

WinTuganntugiwsnuazsdeiiesenunndunaimaisl Juduldroudisinauainsisaulsaainnis

174



Usznauan¥inuazdunae 3NARIUaYAgYAMN Health Data Center (HDC) NS¥NTI9@1515048Y Ul

Y 9

Jagtunwililulsnannisusenauetniasdsindouvaenguisinauidnsinistivanatedeiaiiies

1 [y

wazualsnfidnsinistielugudfnmaiuuivaisluds winsanliuauiiuediouisiowazainy
Uaaadelunistesiugifimeuazlsaannisusenevandindinsdosiniiunisegrssaiiouialmiiuds

UszdnSnmuazradiiavesnsysganamnssuiivasnainnisuiaidusaznsdulieannsvineu

v
1A o v & a

geavnssuaiivasUsemalngluvueiiiuindanud Ay dusgaunn e aanaieuingsiv

v 9

= 1 |

HuYUILNIsIRAisng o linanedundnduriniinaadenisisi@invesyud wWu WWelnds wanadn

q

d er5nwilsa wadnnen lewien ddeudn uwazerduuas Wudu Faenafinsldarsiaddunsiely

a ' ! [ - o N e = =
nszuIunsHan 3lianlusig a1suseneu viseansuay Tuaniusveuwls vauval vefing Fea1siadl
Aanaeafinuandfiduiiv danseu vieneliiinnisszamedesnlasududa wenantienadndig
Juanshiluiensneliiinssidavseianddndld arsefimvani awnsadgsaniglivaledemis
Aainisanny vsemelasulesemednliguen nMsgadiuniuimdeasent funeansduda nsiu

= a v ¥ A = a ' 3 Yo a a a

wsens@ailunaduiionlaense Jalagsssuriavessineuyyd inlasuarsiivludsunailiun

1n sumeaziinszuiumsvhateuasduanseenutugusuudieg wimnlasudiunlulsuauinauin

| =

msazay azdmadososineidusgimn o1V liAnransEnUAeguATMLUULEEUNEY H3aUUULEDSY

a =

¢ maiinadRmnannisinnuvesiuiifnulugaamnssued Jadudgmddgimslasunisudle

= ¥ U L

\Hesnanunsathlugnisuindu Ain1s gydsetens Wuthe deTin saurisnsgadeiiuningdu 3

a s

anansauszuguaenglunszuunsedileianNnSAIIMMUNENNIINEERA TIne) Lasaumans

PAFINNIIU

dl ¥ % 14

nsUseiluAmeaEdAfinendesiunuaiuendreudeuazaitulasnse Wunisuseiiuan

gURden19adf Weadunislasuuiaiiuainnisinuiied suinisaziesmnisnislesiu lnenis
Usgiliulugag 9 wu Yseidiunnud 1 asseiiounionsy ievnauseuiisuidudeyaiiugiuing
gufmaszaula alfwmiueusuiiedda wethlugnisimuauloviglunisuimsanudasndie w3e

MR UNEANN1S AN UAMATaILT11U YTausarnIeule

a a

Aanenduinermansarvmisnanulusaafeddfuaisiy lneain“arsiie” Tunduuied

a1simiinnonaldesioavniniiieiindsnin1eveddedidia n1UseluaANdsINNITIAsUaN AT

319018 ABINTIUAINUFUNUSLTIUS U s nI1ea Ut duivhazUSuna a1seainleasu

(dose-response relationship) FHAIINNITUTEIUIIINIIUNANTENUADFUNINYDINYBETIVUIAVEA

175



nsduranlasuluseauingg dnadegunimedials Fwvdilunisseyszruanudasndeluizaseduns

Y

R S2aLAWAYIEAUANNUARN ULl pR BIdUNANUASAIAINETD

aumansgnaivnssy sudumaniuazAadifoatestunisqua nsraaou uazuiulse
anmuandeulunisvhan dWeliAnaanassfodedufifeu Tnsnseunqu 3 dunsu fo n1sasemin
msUsuifiu uaznismuaudadodesisiudauanden dnuurnisviau viedu q fleraiinanszvude
guamveau Ui iU iRnuiemuliauievieanuseaniamlunisiieu awnsausediu
arudusunseannszuiunmsiilaensennadasifnnssuduiaansad (Exposure limits) Jadu
AanududuansiefigegaluvsseinailddelfAanansenuildfisssasdse fufvRnuluaniy

Usenaunis 9819158073 wiseAUAMULTNTUASIATTUUSTIINIARAIRININANTAIIAANISSUFUNE

a13adl @1anunguntinau Nlennishdaviediainnissududaaisiaiiiiesinanurainualenig

[
I A o w

FUAMN UazelluInguilasu nansenusiegunmegeiewsliosandaunmiliung MslA@adanin
nmssuduiaasiafiyayamunglunislddusuimaunisauaunansenuseauain vosuiiRaudu

gy lalldiduduseninsenuvasndouazdunsesoguam

1%

A o o o 9 o ¢ ) A a aa o v P

Wetmann1snisAuIndsruuUssendsiniunsesonuiiva tagldniwilnveu Fadu

I3 = Ql' v = a % a o 2 wa
we¥I31a3 (Open source software) M15995UNs0eUlUTUNSUTLATIATIUARITCING UagmenuauUR
ANMudugansiasvinlaiinswaunlasdniauiannylandieduiaui i e lwneuiiaauanuise
geuusgeiailies Mliludagduiilausduinsgiudiuiuuin wu lavsddmsuadaeans lavia
lassasdoyakuududou sunilaunddmsunisaidumesina Jedawalvianunsaiaulusunsuid
dwdaderugldnuniimuamesnunaziigsenisldauy Juililsunsuniaulaeniwn lnveuiiaiy
[~4 a 1 % 1 v o dl ] % < d" 1 < a ¥
Wudinsdeyld arunsadiglvnisaiuiuneiniazdudeu natoiduiesdig wagiiunan1suseidiule

S5 LA L UEN

IQUszaAn13IY
- [ a ¢ A =2 °o @ ° [ a [
WewmuAsuiunefiiion1sAnwlusuuuulusunsudnsagudmsunisussiudunsigainns
SududalunsTUIUNSIATAUANNTAIWINNERR WYV wagaUAansanaImMnTsy Menwllnmey
Tnggldanuaunsainluussgndldlunisiteu msaeu nasnaunmsvihaululssnugaamnssuiiuailla

28190UIEANS AN

176



ANSAN®19IUIB NIV

A5y By war Fanasal wounsh (2564) Anwin1sHaUIlUTHNTHAIMTUDBNRUURINISIUY
ABUNIAMENTYILNNEU M1NTBN15U84 Portland Cement Association (PCA) wagaunaiudnsiaiugly
mienmin Lieliitedensldnuy ankan1snaaeun1siduluTHASUNUIINTRBNRUURIN LAY

TUsnsulinan1sAs ARkl EgINIIN15UsENNUANINNSINNTeRNWUY Taeaunsatlulgmudinsy

a A

NseRNLUUIUUABUNINTITELTUUSINART s liganinld wu auuluanusuRanreureteefnIsuImMs

suadiuvieanu Neddddedndntunisihuldnud mivouuniuunnmasasgs W auuaenesiag

auuaeUsEs Wendsnisiihindeddunsesnuuulusunsugnimuntundunaiuiuw

Vyskocil, A, et al. (2004). ﬁmsnmi%’ﬂﬁﬁgmsﬁauﬂaﬁm%’umiﬂizLﬁumwmﬁuﬂwaamsmﬁwam
TuusI8IN1AN TN FesuTindeyaansiailiteseesun1sussliunaiun 668 $18M13 Wagdanguniy
[ | a < 1 o [
anvaznsdwmansznunedinmesnidu 32 nqu laguananalugulusunsunisAuinmeniy Java

Script WanINaNIULIUNG (HTML)

gunsal

1) meufiumed Be Asus U Zenbook 14 Ultralight UX435
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2) N1999ALUUATYINIUTElUTUATY

o 1
(% v

ponfiumesifiensAinwdmsuusyiusunsesannssududalunszuiunisiad Sduneudsdl
(1) Use Case Diagram fmunasigagideanisiivuailaiduvesiflisiu (2) Activity Diagram fAinviun
F1UazL9AN1INUATRATY N19v91UVe9lUTINTH (3) E-R Diagram fnuns18azL98alATIas19uans
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Abstract

This research aims to study Thai color scheme of Thai architecture, mural painting of “Phra
Patima Chaiwat” establishment in sermon hall of Chaloem Phra Kiat Worawihan Temple, Nontaburi.
Researcher conducts field study by collecting data of color scheme to nominate Thai colors. Qualitative
research is the main methodology to gather data which are physical environment survey and in-depth
interview. Researcher uses Thaitone research Dr. Pairoj Pittayamatee as reference to nominate Thai colors

to facilitate architectural works and universal designs.

Findings shown that, for pattern of Thai architecture, mural painting of “Phra Patima Chaiwat”
establishment in sermon hall of Chaloem Phra Kiat Worawihan Temple, Nontaburi, interior mural painting
demonstrates color pattern of Poom Khao Bin Kaan Yaeng, Chor Dok Puttarn Ruang. Common colors
include burnt-sugar, Chinese ink, Hong Din Tat, yellow-grey in various proportion. Thaitone derived from
this research can be used as database to preserve architecture, mural painting. Such designs can also be

applied to broaden Thaitone in various designs that depict identity of Thai cultures.

Keywords : Thai Architecture, Mural Painting, Thaitone
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Abstract

The pollution of heavy metals is one of the main environmental problems in present
day. Many activities in human life would tend to increase heavy metals in natural supply.
Heavy metals directly enter to human body through eating, drinking, inhalation, and through
skin contact. Heavy metals would accumulation in various tissue and become toxic if the
human body cannot excrete them. OligoScan is a screening tools for analyzing heavy metals
and minerals. This machine could measure 20 types of minerals and 14 types of heavy
metals. The principle of OligoScan is the same as UV-Visible Spectrophotometer. It measures
ultraviolet, visible and near infrared light that is either reflected from or transmitted through
minerals and heavy metals. This research use OligoScan to determine the minerals and
heavy metals contents in 597 healthy volunteers. The results revealed that the top three of
minerals were calcium (Ca) (X = 460.0, SD 88.8), phosphorus (P) (X = 156.0, SD 25.7) and
zinc (Zn) (X = 128.2, SD 19.5). Top five heavy metals were aluminum (Al) (X = 0.01239, SD
0.00164), cadmium (Cd) (X = 0.01079, SD 0.00265), silver (Ag) (X = 0.00998, SD 0.00131),
mercury (Hg) (X = 0.00785, SD 0.00296), and bismuth (Bi) (X = 0.00775, SD 0.00189).
Relationship between heavy metals and minerals contents in this study were found. This
study concluded that OligoScan could be used for screening test of minerals and heavy
metals contents in the human body because this method is simple, time-saving,
inexpensive, and could measure 20 types of minerals and 14 types of heavy metals without
testing of blood, urine, or hairs. So, the results from OligoScan could be used for preventing

and direct treatment of heavy metals in the human body.

Keywords : Minerals, Heavy metals, OligoScan
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88.8) susuT 2 Weaneda (P) (X = 156.0, SD 25.7) wavsusuil 3 denvad (Zn) (X = 128.2, SD
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19.5) (1151991 2) wagausadnaveundausilauiAuiuma1ddauniniiluresiieide
Wiguiguiuaivesriglsy wudn ¥198198sUnAvesusiazindounsyeavglsuidaiaaninun

eWenaunNYiln oniugalleunyiedeiitnew1adauningindnniglsy (m51em 3)

a

langnininuunfign 5 dusuusn fe suduf 1 szqiliilen (A (X = 0.01239, SD

Y

0.00164) Susufl 2 uwaswdlon (Cd) (X = 0.01079, SD 0.00265) Sududi 3 i¥u (Ag) (X = 0.00998,

v o a

SD 0.00131) Suduft 4 Usen (Hg) (X = 0.00785, SD 0.00296) wazdudud 5 Jaim (Bi) (X =

0.00775, SD 0.00189) 1141l azaiiduunaziandloy iWulansndn 2 yiavnulusgauniaandnnue

Y

WIns1gUNaNNEREnAIaddanuad1lIN 0.01000 lunenduiu lanentiniinutesian Ae

kY

neseu (Th) (X = 0.00095, SD 0.00034) (AN519%1 4)

M15199 1 I1UIULALITRUALYRIIDLNN TIUUAMIUNA Viaon LAz

dayadiuynnaa 317U (AY) Soway
1. A
U8 140 23.50
AN 457 76.50
EXEY 597 100.00
2. nyi\aen
A 138 23.10
B 175 29.30
O 213 35.70
AB a9 8.20
lainsu 22 3.70
39U 597 100.00
3. 919 )
<20 4 0.67
21-30 82 13.74
31-40 183 30.65
41-50 211 35.34
51-60 90 15.08
> 60 27 4.52
39U 597 100.00
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AN3199 2 SEAUANTDUIAWNER ANEdER ARGy LazAdeuuulInggu

. . . . o Andeauu
LAY ﬂ’]ﬁl'l?!ﬂ ﬂ']@%jﬂ ALREY
AINIZU
uAaLTew (Ca) 142.2 728.7 460.0 88.8
wuni@en (Mg) 15.8 60.9 31.6 6.9
woavesa (P) 95.6 248.7 156.0 25.7
Famou (Si) 8.4 27.9 12.0 2.0
lohen (Na) 40.2 88.6 62.0 8.0
Tnuvagey (K) 7.5 48.6 19.5 8.1
NodAg (Cu) 6.5 36.7 15.8 53
dangd (Zn) 76.7 196.4 128.2 19.5
wian (Fe) 2.4 17.4 8.9 2.4
WusATE (Mn) 0.19 0.63 0.39 0.07
lasiden (Cr) 0.27 1.36 0.83 0.14
UYL (V) 0.006 0.032 0.023 0.003
lusou (B) 1.36 4.33 2.09 0.34
lavoas (Co) 0.018 0.048 0.030 0.004
TuauAly (Mo) 0.03 0.05 0.038 0.000
Tolofiu (1) 0.07 0.89 0.37 0.10
Aiew (L) 0.040 0.208 0.069 0.019
Wwasudey (Ge) 0.014 0.042 0.021 0.004
Faiva (Se) 0.62 2.28 1.69 0.22
ANz (S) 46.2 51.8 50.0 1.3

=] = = ' Y a a A ' ' = .
f13199 3 G]’]'i'NLlJ’iEJUL‘VIEJ‘UGU'N@NENIJﬂmLL(F]EWLﬂﬁ@LL'ﬁ'ﬁ%Vf’JNSUE]QQUEJIiULLaSQULE]LGUEJ (OllgoScan,

2016)

WNADLS

Normal

(X -SD)

Normal+

(X +SD)

Normal

(X -SD)

Normal+

(X +SD)

203



upaLTew (Ca) 279.0 598.0 371.2 548.8
wuni@en (Mg) 30.5 75.7 24.7 38.5
Woavasa (P) 144.0 199.0 130.3 181.7
Fanau (Si) 15.0 31.0 10.0 14.0
oAz (Na) 21.0 89.0 54.0 70.0
Tnuagey (K) 9.0 39.0 11.4 27.6
NodAg (Cu) 11.0 28.0 10.5 21.1
dangd (Zn) 125.0 155.0 108.7 147.7
wian (Fe) 5.0 15.0 6.5 113
wnsnila (Mn) 0.31 0.75 0.32 0.46
lasifen (Cr) 0.82 1.25 0.69 0.97
MUY (V) 0.009 0.083 0.020 0.026
lusou (B) 0.84 2.87 1.75 2.43
lavoas (Co) 0.025 0.045 0.026 0.034
TudauAly (Mo) 0.035 0.085 0.038 0.038
Tolofiu (1) 0.32 0.59 0.27 0.47
Aew (L) 0.052 0.120 0.050 0.088
WwasuLlley (Ge) 0.003 0.028 0.017 0.025
Falva (Se) 0.95 1.77 1.47 1.91
Az (S) 48.1 52.0 48.7 51.3
M54l 4 sedudlaveviindeingn Angegn Aede wasAndoauuinnsgiu
T,am‘wﬁﬂ ﬂ’]ﬁ?’]?jﬂ ﬂ'lgxiijﬂ Fhl,ﬂglﬁl AIBIR
mmgﬂu
avaiilley (A) 0.00824 0.01786 0.01239 0.00164
a4 (Sb) 0.00157 0.01794 0.00221 0.00072
Hu (Ag) 0.00678 0.01667 0.00998 0.00131
#1531y (As) 0.00313 0.01313 0.00620 0.00294
WuLSEY (Ba) 0.00257 0.01598 0.00686 0.00288
W3aLdey (Be) 0.00332 0.00817 0.00493 0.00078
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Uatin (Bi) 0.00445 0.01369 0.00775 0.00189

wAALilew (Cd) 0.00700 0.02631 0.01079 0.00265
Uson (He) 0.00147 0.02403 0.00785 0.00296
dneia (Ni) 0.00203 0.01428 0.00393 0.00149
uwa¥itia (Pt) 0.00153 0.00299 0.00225 0.00028
ae (Pb) 0.00467 0.01696 0.00739 0.00144
unatdea (TU) 0.00062 0.00325 0.00153 0.00055
noeu (Th) 0.00038 0.00201 0.00095 0.00034

a I a Q‘ 7 v 6 J
f19719N 5 ﬁ?ﬂﬂﬂi%ﬁﬂﬁﬁﬁﬁmwuﬁigﬁﬂﬂﬂE]S@J Wy (AL) LAZLNADUS

INADWS All Case Al > 0.01000
Fawtley (Se) 0.213(*%) 0.191(*)
Tolafiu () -0.067 -0.095(*)
danzd (Zn) 0.294(*¥) 0.295(*%)
7oA (Cu) 0.300(**) 0.287(**)
wian (Fe) 0.272(*) 0.280(**)
Fanau (Si) -0.642(*%) -0.646(**)

N 597 566

*x finnuduiussunsadfesafitudfniisedu 0.01

* fianuduiustunsadfognadifddisyiu 0.05

a I a QK U v 6 ! I A ]
A9 6 ANFUUTTEVIANFUNUTTENINLAALLEL (Cd) LagLNaDLLS

AT All Case Cd > 0.01000 Cd > 0.01500
Fatow (Se) -0.263(*%) -0.340(**) 0.058
Tolodu () -0.012 -0.096 0.289

dangd (Zn) -0.252(*%) 0.005 -0.526(**)
239 (Cu) -0.256(**) 0.002 -0.365

wian (Fe) -0.169(**) 0.083 -0.342
Fanau (Si) 0.282(**) 0.128(%) -0.161

N 597 345 25

*x 3Jﬂ’]WiJﬁiJWUﬁﬂUVI’NﬁﬂGl@EJ’NQJUEJﬁW ”f,y i ﬁl‘U 0.01
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o

* fpuduiusiunvatfegsiitodAgisedu 0.05

s
a

M990 7 AduUsEavdandunussenineUsen (He) uazinaous

NaoWS All Case Hg > 0.01000
Fawtlew (Se) -0.523(**) -0.724(**)
Tolodu () -0.187(**) -0.294(**)
dngd (Zn) 0.281(**) 0.155
12kAg (Cu) 0.285(**) 0.066

wian (Fe) 0.228(**) 0.083

Famau (Si) 0.091(*) 0.096

N 597 116

*x finnuduiustunsadfegnadifuddfissdu 0.01

* 3Jﬂ’J’]llﬁiJ‘W‘Hﬁﬂu‘VI’NﬁﬂGl@EJNﬂJUEJﬁW VQJ, i U‘U 0.05

INNANITANYITIOUNUIN ANUFURNUSVDaNENUNLaZNABWIT AUFUNUS AU Tag

=

ozgiiflonnarddnouiinuduiuslufiamansstudiu (a5 5) Insaonadesiu nsdnwinied
WuINFaRUAINIIANINDLI Deluilduasinunduldfsindnuasguieniiluieme
(Pourgheysari et al., 2015) BnnsAnwmisnuimstutiusiignulufedaneusinnii 1 dnsetu
Anstofiudunan 12 davi Tuitrelsndalawes wuihaunsaduezaiifeveanmelaanslifway
Lifnansznudenistuindensfisndudu 9 sennielaanizludieg Wy wanwaznowns
(Davenward et al,, 2012) SanilsmsAnundlidiuiinssulsemudanewasuenaivselovilunig
Snwwasdesiunsaravesaiilesluausdls (Domingo et al., 2011)
anuduiusseninuanfsunasdnsduandunsed 6 nuinfiduiusluiianianseiu
Tranduiu Insaenndosiunsinuluuszvnsggeengiliguyns ordeluvsthu 3 wisludaunie
Adulshenafivnseinia wui fgeengiiuniiadadszfunandiosluidongsninasi @nnii 2

[

lulAsnSumedns) warliserudainydludonaininae (Hesnin 440 ulasnsumaw@ans) (Gidikova,

=

2019) uana1nd ANaN8NISANINTEUIT NSASUNIDEUNANULAMLLBNAINAANANITSUNI USINLE

]

Ao aa

Tusnene luvaeiinisuslapemsifidainzdniinadfyionisaady nisavay uazauufivues
wanleanduiy ddayannunewandiiiinisiulsenudingdiaty ansaannisgady mydgay
JesiunseanemsliiiaUsvasdaniiwveswanideonls waznnizuiadingdanunsailvnmsarauuas

ﬂ’J’]QJLUUW‘WUE’NLLﬂﬂLﬂJEJlIiULLﬁ\‘iEN‘Uu (Brzoska et al., 2001)
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nsfnwmdsiivssmatuludsernsiiinsdudaasusendunanniuiuifiedy
willosususonunneu Tnensliddillenasy 100 lulasnsusou Wuan 3 Weou wul anunsadu
Usoneannsilaaneldmuasiiiuiustesiaiiosauieiud 90 (L et al., 2012) luansgowsni e
senilandenngivinmsdudaleusenuuuidsundu fiheldfunsaadutidafeans DMSA
10 21 Yu dsnghenmadufivsuusslifty wideliiaidenaiy 500 lulasnsusetu augiu N-

v

acetylcysteine (NAC) 50 fiadnsumeilansuseiu Anneiuduian 8 Wheuw wuil @wnsadulsen

(%
LY

gonndaanglifiuunniusazgUieliennishivuniuaidu (Spiller et al, 2017) Feaenndosiuna

I I

= Y Q" N ! Sa % L a v Y
ﬂ’]iﬂﬂi&ﬂ@ﬂLLﬂﬂﬂumﬂiqﬂm 7 VlWU’m‘Uim/lLLamjaLuamummauwuﬂuwmwmqﬂumu

unasy

Tutagduinisvuilouvedlansndnludawingey naluainie lusiu wavluii nsld

v '
I =]

FAnUszfulugaidedanuidssdiariuiolangniindrgiumeldnasaina fainaniuiiha
wsawdiusngludiu Avanlanzndndudunseneguamudazdudalulsnafisndndes a3
i’]aaﬁ’ulﬂﬂﬁawwﬁmsﬁwgiiwmsﬁﬁLﬂuﬁaﬁmﬁmémlé’mﬂ (Shelar et al., 2021) n15ASIaNEUTINI
fanudnduiilundifevssiiunnudsdunsdlveseuiivhanululsanugaainnssy wagluudile
auaguamlugadesiu

nsealangmiinuuuinss agldisnsnnenniden Jaans wazidun lnomaded
Juifeunazundofiofgn iFond1 ICP-MS aunsansariauiinalangniinaiasiig q linfouiu
melu 1 afs dredseudasseznalunisngia fanuliasamuanmnsalunsnadugs uagld
Uhinmansiogdlumsdianeitios feUszansnniigaueanaiindiailidaldarelunansaedi

AoUU19ge (Wilschefski & Baxter, 2019; Mittal et al., 2017) sraanusausialaveniinfigenis

'
A 1

7379 fausinsnTanuuinsgaziinededuiimldseignnin udmededdaitinseilifas
¥ila Famnzdmsuauiinsusialangminiiauiiniudss uenaninisasaslansninaindon
g1alimnegiunisasavlavevtdnuissin Wy a1y Lﬁmmﬂmwwsag'lumzLLaLﬁathﬁlsi'j"aIm
wazlimnydmsugifnsduialansuouEeds mansandaans limagdmvauditdym
Awaiule daunisasnanduny envldwangdmsuauiifinisdoudng mszansaiifidouriline
avaaiAdeuls Jarup, 2003) aenelsinIun1InIULINATE I angdmiunsdliideanisuad
wiudwazideiegs WleumsBudunauvumsmsdmiuihlugnszuaunmsnudeluniewiteld
Tunenguane

AsAIaLUUAnnseulewduieI3es Olicoscan 3ufumadonlmifineulandlunis

M3I9AS AR N3IURAST Uszudanan simiduan lddesnudiens lddesdudmunzdmsuaud
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o w va v o a
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Abstract

For any service provider, letting customers to wait in a queue for too long will cause
customer dissatisfaction. The customers lose their time and may perceive their queueing
experience of the service provider negatively. Therefore, it is necessary to reduce the
customers’ waiting time. However, it is sometimes difficult because the company has the
limited resources. Normally, announcing the queue and waiting time are the common
procedures to do. Nevertheless, if the waiting time is not reasonable and accurate enough, it
will provoke customers’ anxiety and frustration. Hence, the purpose of this research is to
improve the accuracy in defining waiting time in a queue management system of a Single
Server. Normal Truncated Distribution is used to forecast the remaining time for customer to
receive the service. The result from this technique is compared to the traditional forecasting
technique in the queue management system of the Single Server which is simulated in three
cases. The three cases are divided by the coefficients of variance (C.V.) The result shows that
RMSE of the improved forecasting technique are 0.62, 1.09 and 1,45 in those three cases.
Moreover, the comparison results of the improved forecasting technique and the traditional
forecasting technique shows that the accuracy of the improved technique in three cases is

improve 64%, 37%, and 19%.

Keywords : Waiting time prediction, Queuing system, Normal truncated distribution
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filaiuiinnaA (Non-Valued Add Activity) Tiiudidruuinns dnluguvesliiuinis msserssd
g1uvesgnALilait1FuUIAseNINTENUeTeIdssvesilruInsld Tneflnuideves Katz et al.
(1991) I¥uansinisussduanufovelalunisliuinsvesgnéasiuegfutsvaunmsailunisse
AaEf8 uaN2Nil Bielen and Demoulin (2007) gad3U311159AN1558UULnIABY (Queuing
System Management) Lﬁudauﬁﬁﬂéﬁ’cymﬂiuqmammmmﬂﬁﬁmi
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Abstract

The massive outbreak of the COVID-19 virus drastically boosted the demand for safe and effective
vaccinations, not only for treating patients but also for protecting healthcare personnel and public health
professionals. In order to reduce the inventory management time and any errors that may occur, this
research aims to analyze and design the COVID-19 Vaccine Inventory Management System, as well as to
notify the host hospital via the LINE application to assist authorities in precisely checking the amount of
COVID-19 vaccines and their information. The vaccine data is stored systematically. The LINE application
will alert the host hospital and display vaccination lists, in-stock amounts, requisition amount, and the
remaining amount when vaccines are in stock, requisitioned, and out of stock. Microsoft SQL Server 2018
and the C# language for Windows form applications were used in the research. The COVID-19 Vaccine
Inventory Management System with the LINE notification received a high level of overall satisfaction
evaluation from 25 users (average score = 3.99 from 5.00, standard deviation = 0.78). The convenient and

simple to use evaluation is also at a high level (average score = 4.12 from 5.00, standard deviation = 0.73).

Keywords : Inventory management, Notification via Line, Database Management System
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Abstract

This research aims to analyze the satisfaction of Chulalongkorn University’s administrative
employees on the fringe benefits and the effect it has on their efficiency at work. The data was
collected by using a questionnaire, taken by 360 university employees, sampling by using the
Accidental Sampling method. The statistical analysis values used in this research are mathematical
mean, standard deviation, T-Test, F-Test (One Way ANOVA), Pearson product-moment correlation
coefficient, and Scheffé's method for pairwise comparison.

The research found that:

1. Some benefits correlate to work efficiency. Chulalongkorn University’s administrative
employees’ responses show a positive correlation between educational benefit and work
efficiency at a positive-medium level (536) with a statistical significant value at .01. Health,
economical and societal, and recreational benefits are at the positive-low level (.207, .264, .298

respectively) with statistical significant value at .01.

2. Guidelines for developing and changing the Fringe Benefits of University’s Administrative
employee, Chulalongkorn University is to consider having a policy that promotes education for
university employees such as scholarships to promote further studies at the master's level and
Ph.D. in the country and abroad or research funding. Scholarships to support training participation
Study to see the work of staff more. Including organizing activities to promote health, Routine
health checks, Recreational activities, Promotion Policy About savings in retirement because
University’s Administrative employee no pension like a civil servant. Loan project to buy housing
and multi-purpose with various banks. Which policy development These welfare may make
Chulalongkorn University’s administrative employees have a good health have potential and

happy to work

Keywords : Fringe Benefits/ Work Efficiency/ University’s Administrative Employee
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Abstract

The purpose of the BRI Initiative and the tendency of Thai language research is to 1)
Study the trend of Thai language research in China since the launch of the BRI strategy in
2013, and 2) Study the indirect effects of the strategy which affect the Thai language
research in China. From studying and collecting research articles related to the Thai language
on the CNKI database published during 2013-2020 by defining a specific sample (Purpose
Sampling) and screening relevant data of 309 articles found that since the BRI strategy push
in 2013 until 2020, the research articles on the Thai language have significantly increased.
The research topics include linguistic study, followed by Thai language teaching, Thai
language-talented training, translation, and Thai language courses respectively. Most of the
research was published by universities in Yunnan and Guangxi provinces. This is consistent
with the policy of curricular development and language education in ASEAN countries at the
regional level and the number of Thai language courses offered at universities and
vocational colleges. This reflects that the BRI strategy directly impacts regional policies in the
field of Talented development for Thai language specialists. The policies have resulted in
the opening of a regional Thai language course. Both factors have an indirect impact on a
noticeable increase in the amount of research on the Thai language in China.

Keywords: BRI Initiative, Thai Language, Research, Regional Policy, China
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Abstract
The purpose of this research is to develop a responsive website of an APl Gateway for E-
commerce platforms by using the Atom application and Visual Studio Code. The website intends
to increase data protection efficiency, provide a credit card payment channel, and facilitate social
media connections. Furthermore, the website emphasizes a beautiful, user-friendly interface that
is simple to use and provides beneficial information in Thai and English to assist users in making

decisions. The website received a high level of satisfaction in terms of design and functionality.

Keyword: E-commerce, APl Gate-Way, Website
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Abstract

This research was aimed at exploring the popularity of Chinese TV series and the
reception of Chinese-ness in contemporary Thai society to formulate a conclusion about the
role of TV series in promoting Thai-Chinese cultural relations. Selected methods included
social observation, statistics, news, plus conversations with the audience representatives. The
theory of film’s influence and cultural soft power were used to facilitate the analysis.

The findings suggested that the popularity of Chinese TV series helped develop Thai-
Chinese people-to-people relations to a certain extent. Acknowledgement of Chinese-ness in
Thai society proceeded in a more constructive fashion following the craze about Chinese TV
series in 2019. When looking into an audience sample, it was apparent that a demand for
studying Chinese language and culture was filled with personal likings. Admiration of Chinese
culture as well as interactions with Chinese people or participations in some cultural formats
as in the series could be seen more often. As soon as this phenomenon went on in tandem
with other intercultural connections such as educations, working, vacations, news
consumptions, etc., Thai society tended to see China in a good light in place of opposing Thai-
Chinese relations as in the previous days.

The case such as Chinese TV series confirms the power of visual culture, namely, TV
series, animations, and movies in enhancing cultural relations while high culture can only draw
attention from a minor group. Building cultural relations should therefore cover use of filmic

elements to achieve the desired outcome.

Key Words Chinese TV Series, Thai-Chinese Cultural Relations, Cultural Soft Power
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ABSTRACT

This academic paper aims to provide guidelines for writing research methodology of multi
group analysis in structural equation models. To provide guidelines for presenting techniques for
reporting the results of multi group analysis in a structural equation model. In this regard, the
research methodology presented in research articles for publication in journals is as follows: 1)
Determine the target population, which is the correct information provider. 2) Compute the
sample size and sampling plan to be suitable for the multi group analysis in the structural
equation model. 3) Check the quality of all latent variables and observable variables for each
question in the questionnaire. 4) To present a method for collecting multi group data in the
questionnaire. 5) Describe methods for analyzing statistical data related to multi group analysis in
the structural equation model. while the technique of reporting the results of the multi group
analysis in the structural equation model There are guidelines in order as follows: 1) Report the
mean and standard deviation of all latent variables in the structural equation model. which are
classified by latent variables that act in multiple groups. 2) Report the statistical values related
to the validity and confidence of all latent variable that appear in the structural equation model.
3) The results of the constituent analysis of all latent variables classified by multi group variables.
4) Report the path diagram, and path coefficient analysis results include the hypothesis test
results classified by multi group variables in the constructed structural equation model whether

they are consistent with the empirical data or not.

Keywords : Latent variable Moderating variable Multi group analysis Research methodology

structural equation model Analysis reporting techniques
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ABSTRACT

The objectives of this research were (1) to analyze the expected return average expected
return and the risk of securities (stocks) and the NASDAQ 100 index (NDX) over the holding period
(2) To study the weight (proportion) expected return average expected return and the risk of
categorizing the securities as the most suitable (The optimal portfolio) (3) To study the returns
of the most suitable securities groups that has been adjusted for risk (risk adjusted return) with
the Sharpe ratio, and (4) to study the value at risk of the most suitable securities under probability
and the required investment The appropriate population used in the study is securities with high
liquidity, active trading and trading history on the Yahoo Finance website for the past 5 years from
January 1, 2017 to January 1, 2022.

The result shows that the proportion of The optimal portfolio (Y*=weighted of risky
security) which consist of NDX and treasury bill can allocate to be the proportion of NDX for 50%
which has expected return of 25.36% and has the standard deviation of 17.36% and can allocate
to be the proportion of treasury bill for 50% which has expected return of 1.275% and there is
no risk. When allocate the risky security and the risk-free security merge into The optimal portfolio
in the specified proportion, the expected return of portfolio will equal to 13.32%, standard
deviation will stay at 8.68% and sharp ratio of portfolio will remain at 1.3877 times. Furthermore,
it was found that the value at risk of The optimal portfolio under the confidence level of 95%
and 99% under the investment of 10 million baht has the value of 1,440,880 baht and 2,022,440

baht, respectively.

Keywords: The Optimal portfolio, Expected rate of return, Risk, Standard deviation,

Risky security, Risk-free security, Proportion of investment, Sharpe ratio
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Abstract

Herbs are becoming more and more popular in the era of social media. As people
nowadays pay more attention to health care. Thus, there is a need to access more information
to study and understand from various online media by increasing access to herbal information
and buying herbal related products the researcher so developed a website introducing herbs and
selling products. which consists of a section for introducing herbal information and a section for
selling products as well about study the satisfaction of website users with the aesthetics of design
information about herbs Related products system operation The group sample for this research
was a group of people who were interested in the use of herbs as an alternative. Both males and
females of 40 people found that the satisfaction with the use of the website was at the level. As

a result, the user satisfaction of the website averaged 3.9, which is good.

Keywords: Web Application, Herb, E-commerce
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