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STUDY OF OPTIMUM FACTORS AFFECTING INTERNAL STRENGTH OF COPPER TUBES
BY INDUCTION BRAZING

wups Wmllnyad | dudy Aaniaed” qan Taindunees® neBund wanineg uazdfing wevndave ®

234 gransd] aneAranssuAnaniuazmalulatignaiunssy iunanenaadalng

uNAnNsa

nMaduidnnsrasd 1) Nenaseuauanasaadwrsedmiain i lElun1934e 2) inedne
- - e da e Y . i . 4 m o Y
ansnarasiladefidnanulnsasenialuaeavienesunsiiaonuudussnnigalaaddadenaouanls Ao 1.
nsenalniln 2. szazinanluninianilnaldnseenuuunimeassuuuunanaizes wazlinnseanuuunisg
a o o dl My & o £% o G o o e‘d‘ [
naaasuuLnnd Autladeiasuanldls Ae 1. dnsnsilananiinng 2. aususesnandriduasuennaes

o - = . ae A d oy e day - =
adANN 3. QU)LY nan1934e wudd taseamtiaath il lunnsidaannatasing na

A

NN39AIIZIAT P-Value Wil 0.027 uaainnimaaestestladaiiasuanlilinisesnuuunimasesiuy

al

= A o a - ! P o Na a \ @ o
LLWFW]@L?FJ@ LN@V]']T]']?'JLﬂﬁ"]zﬂWU']’]ﬂﬁ‘zLLvawwqLLﬂxﬁ‘l’ﬂxLQ@qiuﬂqﬁ'UmﬂT N@WﬁW@m@ﬂ')’]NLLWQLL?\?IVS]?\?ZQ?']\?

|
o o A

melusesienasunataliltdAny sy oL = 0.05 uazianidiaszimannismaimuizanngn tneld
: s

HerffunuRamaUawas wuqn Anszualiiin 370 wanndsuazsvazinanluni3inns 60 A9 HAMNIZax

napasiinanauauessialaseaianigluteienaumsilanuudeusamniga Grain Size agil 3.540 uaznng

U
'

naassaasifadapouan i lFlEn1seenuuunimaaeuuUNINT NIlLULANEININENR WHaTNNsaLATI LT

D

aada a o o o

WLIN @qmuqummwammmLL‘%’QLLNTﬂN@”iNmﬂ‘lum'awifawmLL&N AHNNTRANATUNIZAL OL = 0.05 WAL

(7

LHANNALAINLTRAR B LAUDIIBINIIN TLAD T UL R EIUADRITUNIVNRNAF B AN LTIk lATeaF9n 8 T e

a A

Meneduad wudn gaunni HnanauaueresnIsdneiuudnadousadesunaulaseaiienialuaesrie

'
=

NBUAINANLTTIINgINAR 7998311AD AuIutasAnduAYINENTRIRIAN9N wazdnsIntsianadn

q

17ANT ANNASU
o s =S [ 1 d‘ dl [~3 v 1
AdAty: AnwiladeAfivinnzaniga avuuduslasaaieanialusesvianeasuna

Abstract

The aims of this study were 1) to test the stability of the inductor used in the research 2) to study
the influence of factors affecting the internal structure of the strongest copper tube with the controllable
factor being 1.Electricity 2.Soldering time using factorial experimental design. Moreover, using Taguchi's
experimental design. With uncontrollable factors: 1. solder wire feed rate 2. The amount of flux coverd the

length of the dipped wire. 3. Operating area temperature. The research finding. Induction brazing
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machine used in stability research by The P-Value analysis result was 0.027.The experimental results of
the controllable factors used a factorial experimental design. When analyzing it, it was found that the

current and soldering time It had a significant influence on the internal structural strength of the copper

tube at the level of QU = 0.05. By using the react texture function it found that the current value of 370
amperes and the soldering time of 60 seconds were the most suitable values, which had the most
responsiveness to the internal structure of the copper tube, the strength was the Grain Size 3.540.
Moreover, the uncontrolled factor analyze by Taguchi experimental design. The higher the value, the

better. When analyzing it found that temperature influenced the internal structural strength of copper

tubes significantly at the level of O = 0.05. When analyzing the response of the parameters on the noise
ratio on the internal structural strength of the copper tube It was found that the temperature response
parameter on the noise-to-noise ratio of the internal structure of the copper tube had the highest strength,
followed by the amount of flux in the length of the immersed wire. In addition, the solder wire feed rate,

respectively.
Keywords: knowledge management, vocational education
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3.1.3 AuaNiRuersamniaai Wil
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50-120
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321 NNIAIMAFALANMLLATETIRATRLARaMTt AN (Induction Brazing)
InaiansaunannanuansuadiAsvidaya m@mmmmaugﬂ‘ﬁ' 4 WU
f«%ﬁmummmu%mﬁq 30 403a ﬁmmwuﬂiﬂmu@ﬁ 0.047 wazAn P-Value Winril 0.027 Gdn P-Value i
Antiaandn 0.05 uaneliiifiudn wsaamiiaatinliiln (Induction Brazing) ﬁm’mLmﬁm@ﬁuizﬁuﬁﬂ@ﬁuiﬁ

wazialfvinnismeaay (T-Test) NANANTONWIWIZAL 95% WudnARALIWIANILLYT 1.333

Summary Report for Grain

120378
“
0.7030

nUsEney 9 HANNIILATILITEYATRITUIANTUAINNIIN

4. NANITNAARY
4.1 uaN19IAIEANIMaaedlneaienfaluaearienadnnalnafansainannilasef
AaLAN LA

411 wanisnazdinimaaasinaldnimaandids LLWﬂW@GH@LLUU 22

A1919 4 ﬂ’]i‘ﬁuﬁﬂm@ﬂ?ﬁ‘%ﬁ@@dL%QLL“V\ITW]@G‘?;I@LL‘LI‘LI 2

A3 ATTNAAR U IASIT
A D -
) A "
1 z 3 a 5 & T 2 o 10
a4
1 270 a0 3B26 | 3348 | 3922 | 3104 [ 3461 | 3348 | 3926 | 3.726 | 3.290 | 3.405 3.540
2 370 g0 24791 1776 | 1674 1.461 2235 | 2845 | 1.230 ) 1.230 | 1.347 | 2231 1.851
3 ain a0 1.56%9 | 1.56%9 | 0.555 1.674 | 0555 | 1.874 | 0.B44 | 1.347 | 0390 | 2.060 1.245
a ain g0 0.234 | 0555 | 0.399 | 05339 (0339 | 0703 | 0.234 | 0.555 | 0.399 | 0.844 0472

wnnevin Tnad A Ae nszualwiln (wenul?)
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4.1.3 n19aeszdmanuwilslson

A1979 5 N132LATIZRANNLLILIIUTRIN1INAAD

Analysis of Variance

25 NuAN 2565

Source DF Ad) SS Ad) MS F-value P-value
Model 3 50.999 16.9995 83.62 0.000
Linear 2 48.898 24.4490 120.27 0.000
Current(A) 1 33.749 33.7486 166.01 0.000
Time(sec) 1 15.149 15.1494 7452 0.000
2-Way Interactions 1 2.101 2.1007 10.33 0.003
Current(A)"Time(sec) 1 2.101 2.1007 10.33 0.003
Error 36 7.318 0.2033
Total 39 S8.317

n199LAT AN LT Nudn nezwalniwazszaznatluniniansduladandanndanase

IAnas1analuresvianasunsae 19l dud1AnyIiesainan P-value HA1tiaandn 0.05 uaziladusou

(Interaction) seudnanszug iuazinanlunsinmrdanasalnseasenie luaesvienasungasnedie

1Ha9a1nen P-Value HAndiasndn 0.05

Normal Plot of the Stander dized Eflects. Paveto Chart of the Standardized Eflects
{wporos 8 ASTM Gran 3.+ 08 [0 esa s ASTM Geaes 3+ 005

i

Main Effects Pt for ASTM Grain Irtecaction Plot for ASTM Geain
[Rerre bt beaas

SprmmtX Teefse] i CarrwrA|  Tirwme, ==
. )

V1 ASTH G
- ©
Mt o ASTMGrain

nwilsznad 11 HansEnUANNIATFILIesLAazdads

o  a

Aty

o

a1nn31W Normal Plot LL@:LLmuqﬁWﬂL?Tm%l,ﬁu“lé’dﬁnium”lw?ﬂﬁ (A) AL HNARDAIMDLAUBIIRINT

NAABININTAR 7098911 A A lun19ians (B) uariladadanseudnanszualniin, wanluninians (AB)

ANNANAY Taananatlasenanaaariads wuqn Anszwawiin 370 A waznan 60 4w, danaliirweas Grain

Size WnfigagdauladaionlidnasarraUaueIaINITMAAEY LHasaINANEUzaaINIHisaeslidqasn
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4.1.4 neaeLdnlsz@ns lunisrnaula

o

WHANANTUIAINAT RT wana liiudamNd s AuaadsaLilsdaszuay
o/ ] o/ o o o/ o/ i { Qo J a ] 1 2 =3 1
FaulemnN F9H AN NANRUSAUIUILAUNANINNTZAU 87.450% WAZLHANANTDNAN Ra Azana biLiugN
FoulsaarsnazfanilsniniaouduiusAuluse sy 86.400% dalAnllilasuulasann R wanaqdnilads

pine 7 g lunimaaesaunsnlivinunanalén duiludnlss@ns lunissingulaninela

AN979 6 HANNINAFALENLTZANT ln1Isindula

Model Summary

S R-sq R-sq(ad)) R-sq(pred)
0450876 87.45%  86.40% 84.51%

' ¥
cao A

o A = 5 =
41.5 ‘VI'Z\]ﬂﬂ’Wi‘WWﬂ"l“/]mN’]?.ﬁ’&NV]Zﬁﬁ‘ISL‘HW\‘i UNVNINDLAUDN

Optimal Current( Time(sec
; High 4100 80.0
0 0'8_852 Cur (370.0) (60.0]
Predict Low 3700 60.0
ASTM Gra
Maximum
y = 3.5402
d = 088522

M wisznay 12 NanII AN aNNgATedlATIaT e luTeavia nasuns
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Analysis of Variance for SN ratios

Source DF  SegSS Ad)SS  AdiMS F P
Wire Feed Rate 1 0.099001 0.099001 0.099001 506 0266
Flux 1 0146392 0.146392 0.146392 748 0.172
Temperature 1 0284304 0284304 0284304 1452 0039
Wire Feed Rate"Flux 1 0059395 0.059395 0059395 3.03 0332
Wire Feed Rate*Temperature 1 0016513 0016513 0016513 084 0527

1

1

7

Flux*Temperature 0.006002 0.006002 0006002 031 0678
Residual Error 0.019576 0.019576 0.019576
Total 0631182
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A1979 9 HANITAALAUBNUBNER TN AIUATY 1 UAARITLNIY

Response Table for Signal to Noise Ratios

Larger is better

Wire Feed
Level Rate  Flux Temperature
1 11.57 11.32 11.64
2 11.34 1159 11.27
Delta 022 027 0.38

Rank 3 2 1



nsdszrnigimsszaugAn1siaeszana ‘uinnssudasulan’ 18

NWINENAEURTNNFUNN Uszanil 2565 25 {u1AN 2565

AINNANITIATITINLGN §UUYHN 769 °C HERTdaudtyy usedesuniuiinaneaus uedaeg

|
oA

Grain Size TAgaainen e lurewianeunIngandny 822°C 1 0.380 dauauanaaanandniiiuaue1azes

o ' '
'

AMANANT 12 mm NERIMAUATYIUAAITUNIUNANARALANENTAY Grain Size 1As9aF19neluTaVIa

q

NAIUAINGININTN 6 mm D9 0.270 uazensnistlauaintinnin 1.4 mmAwd. Jenmaaudyoyinse

U
'

FsunuiiinameLALaIas Grain Size Imm’éwmﬂummvi@mmLLmﬁ@;and’]ﬁ 0.93 mm/s 74 0.220
424 nmageudutlsyavslunaindiula
dlafiansananne R2 uanslifiuisnnudusiusiuaesdiaulsdassuassn
wtlspny Fe8l AN T U FURR NN TIsL AL 99.770% uaziilefiansainfiAn azuansliifivindouls
Barzuazsiaulsnuianuduiusiulussdy 98.390% deflanlaiilanuutlasann R2 uanstiadesine o)

Tunmaaasanun dniunanalén dudlududsyanslunisinaulaniinela

A1979 10 HANTITNAZRLANLUTZANE N sFndula

Model Summary

S R-Sq R-Sqg(ad))
0.0400 99.77% 98.39%

4.25 gluadimaziniamaaediagldvdanniminT

ANUANNINARBINLIAN TTaseNNATHAR19I898 R dUATY YN AR ATLINIUT

&

= ) < v ) A A P ' = o ad
NN@W]@WW’]NLL°1|\'1LL?QIW?\?@?W\U’]'WElsluﬂ.l@\?‘ﬂﬂcﬂﬂﬂLL@\?‘V]N']ﬂV]@‘ﬂ AR ATUUNN N 769 °C LLWLQ@qLQ@ﬂiuﬂq?Umﬂﬁ‘W

q al

'
1 ¥

AN 10 017 a9 n luan I nwIAdaNN auan Ui NI s LA NNN AN BN NI eI N 9TAnT Balu
@ A P Ao o o @ \ T o P
AsLiluasaudnlugparunssuiinis sz uuansinannuiiiv doulugjudalianmuwasdennisueniiinsz us

o ] v 1 o [ a o v o o al K 1 £ [~ v
ANWALNWENNA 111 WINIURINTTARRAN A8 ERINTTANT Adgana LA Nudausalaseaiianielu
. - 4 d . o y o im e A s
Ya9vianadaslAnNudsisanilasunlasantios luaninundenn linsiaanwmn1 i nasne Grain Size

ag#1 0.290



nsdszrnigimsszaugAn1siaeszana ‘uinnssudasulan’ 19

NWINENAEURTNNFUNN Uszanil 2565 25 {u1AN 2565
ASTM Grain Size
4.4
4.2
a
2
T 38
T
o
3.6
34
3.2
1 2 3 4 5
Takuchi 0.093 mm/s 12 mm 769 9C ~#~—Takuchi 0.093 mm/s 12 mm 822 °C

nnilsznay 16 nsufFauiausydnegaMni 769 fiu 822 °C

ANNANLTZNAL 16 WU LHANINIININUATAIINITTaUAIALTANINA 0.93 MM/AUIT A1UIUUBIN

o ool aal

andmiuacnenreaaIniquin 12 mm uazldgmuugin 769 °C avlfiAany Grain Size lassaianeluang

. = = L =< < - | Ao o o = a A
VanaguAIANIINUIUYINL 4.044 FedlAANUINLINNgININgRsNsianantiann 0.93 mm/AuT
AuInaed Wandniuaaineiaresainiquin 12 mm uaz ligoungiin 822 °C azlfAiady Grain Size

> ' = < | o o v oA o
1A792 5719018 I UUD97I 8N BILASH AN LI LTWINAL 3.754 NIRRT

daglua
a " v 1 = % dl v
Han1saAzinIImaaeslaseaiene luaewienasuaslagarsananiladenasuanls
annsAnsladenasuanlang 2 fade Ae nezualniln uazszezinanlunistnng Tnaldnng
= A o a - ' o a P
apnuUUNIIMAasLLLLWANeEEa 22 Ileaniinismaasuaziaszinamulslsou wudn dadainauanls
719 2 1ade Aa nezua i, szaznanlunniansuaziiadesanszndnanszug nuszazinan lunisians J

a

ansnauazluansznuadaiadAysaniuniusaaesianasunsiseaudadAy & = 0.05 aINUA
- . : o gd o . d yedst < »
AnrziiniamaaesA NI ine i zanigaresfadenacuanlintnaseadnudausslaseaiianiealu
219371aN83uAIN A1 Grain Size gehqane nezualilnwini 370 A wazszaziaanlunistinnawiny 60
a =
AU
a Ly v U = o d‘ %
HansIAIzinImaaesiassas e lurewianauasiaeansanaintadanaaunulals
annsAneiadenasuan LA 3 fade Aa dnsnistleuanntinns, arusuesnandniiu
ANENRTB9ANATAN wargunad Taaldniseanuuunismeaeawmind Wanin1sinsziaaiuulslsmuaes

dnsndaudtyaunousiadssunon wuadn tadbgauunil HavsnauariipddAnyserinuudsusslassadreaniely

1a9VIaNaILANTEALLEAATY OL = 0.05



nsdszrnigimsszaugAn1siaeszana ‘uinnssudasulan’ 20

NWINENAEURTNNFUNN Uszanil 2565 25 {u1AN 2565

WanIN1sAMZiHaRaLALe AR AT Grain Size N8 lUAAIVIANAILAILAZILAINCTHARALAURY

2098R I AuATY IR AITLINAL WUl gouunRT 769 °C danaliimannudeuselaseaiienieluesvie

| '
a oA

NEIUAIHAT Grain Size g4N14M 7898911 AB ANUIUTBINANTNLIIUAINLB9IANANT 12 mm wATERT

q

nslleuaaminnad 0.93 mmAUTN AINAIAL
- . : A g o . o yda
AINNATLATIZINNINARRIANNI AR TN AN garesTadenacuAN AN KAa AN
wisusanialusesianasuasiliten Grain Size gangaan nszualwilnwindu 370 A uazszazinanlunisinns
wirri 60 3u# TnerianldRansanluniseanuuunimasesiaeldnanniemind Geainuanimaaesnun

fladeNTAnas 19098 nT daudyyrredesuniuidnasanin uudaisslaseairenalugasianasunsh

NINNge Ae gounni 71769 °C  usnanadelunstanInlANIN 10 u1d iwesainluaninuanden

a =

nauanlfifinszuaaniiarudinnaeiinisdans deluaaniiuasaudalugnanssuninisldieses

1
al o 1

dl ° v b % v a v 1 o o a o % o
witlznin i anwwandeunauenliinszuaannwaniudiiun iy wilnauniniatlawpanfaaanizin
o al K ) ¥ 3 P 1 = =3 lﬂl dl < ¥
netiang asasualitaanuudsusalanssaiienisluaaaanasuasiiponudsussnidasundasianiias lu

anuandeni inszuaaNWRNUNEAFNY Grain Size a8l 0.290

andsaua

= = = o 4 A a  Aa ' o : o
AINNITANTILTIBY ﬂﬂﬂqﬂqqﬂﬁqmLﬂﬁJ’];‘ﬁ@NWq@WNN@ﬁ]’ﬂﬂ']qNLm\?LLﬁ\‘lﬂr]Elsluﬂl’ﬂQV]'aV]’a\i LLANAIEINIT

o a

A a o v Ao ] A = o o
umn LLmLﬂifa\‘imumuﬂWW’] N']ﬁ]flﬂﬁ'zm\?ﬂ AR LW'ﬂﬁﬂH’]ﬂquLL°1|\1LLﬁ\ﬁJﬂ\ﬁﬂ?Q@?W\T"i@ﬂ’]ﬂﬁluﬂﬁ'zu')uﬂqﬁ'

'
= ' =

© py g = ° P o Py < e e .
ANTHRINNDNDILAIAIE Lﬂﬁ‘@\iLMuHQuWiWWW@uI@ﬁ@@HVIﬂQUF’l&lllmLL@ZLW@%’W’W@M?’]@QM@@@’]M@@

N

1 1 '
= = ]

n‘ dld ' =3 U 1 o dl Mya v £
‘&QTUﬂQuV]NNZ\]C‘mWﬂNLL‘NLLNTV’]N@?’W\?ﬂ’]HIWV]@VI@\‘]LLﬂ\‘i‘Vl@\‘i‘V]'&mﬂ]ﬂﬂﬂ‘ﬂ@ﬂ%ﬂ’)u@ﬂ“mim‘ﬂ@ﬂ ualiilA9as19

a q
'

' ~ & ~ o A @ o A = ° o P
nelurarianasunsdpnnudsusasninigalaanisinnsudaianesuasfoairsasniiantin Wil ey
w9 TN s Eseantantin AN U R g uiarun ateunawnun1nianesas uiaeandasiaiaulag

U5ulEnszualinwingy 370 A wavszazinanlunininnsvingy 60 Fuai

URLAUDLUL
Wwaliinadselamilunis M rsaauniantin i aasinisasalunisldqannqauRkuununi s ldann

o a a tﬂl o o o 4 o dd‘ L%
UﬂﬂTL\iuLW‘ﬂﬂi‘U@mﬁlfJLL‘]_]?T’Jﬂ?’]ﬂ’]?ﬂ'ﬁ]uf\nmuﬁﬂﬁ‘ﬁ/]ﬂ')‘]_lﬂllllllim

LaN&19A19DY

nryaun willaf; uas ntlan andu. (2560). mstﬂ‘éﬂuLﬁmmam_lnwémﬁwfifmmsﬁmrﬁm%m'ﬂ
nasuassailadliiuaTasuilanir i, nganna: augAranssuaans unanande
Aatlng.

Usiud RN, (2545). NM9RANLULAUAINARDLLRAUIANTILUNNZANTRINTEUIUNTT (Response

Surface Design). NFANN: N17BBNULLNINARBINIIAINTIN AN RHHRIAINIINYNINEN AL,



nsdszrnigimsszaugAn1siaeszana ‘uinnssudasulan’ 21

NWINENAEURTNNFUNN Uszanil 2565 25 {u1AN 2565

AINIA LIINIU; UATAL(2559). m?ﬂixqﬂﬁﬁqﬁ%ma‘mq%m”‘um’ﬁ17'iﬁ‘ﬁ'zgmmmmzmumiﬂﬁﬁyumu
Usznaumanlagnansznuresdinis iineslutesdnsildlunisudn. 219819399019
FAanssuAnans waw. 17 9 auud 1, NUNFIAN-HYUEIU 2559,

4N FURINIYWNA. (2552). mfa‘ﬂ@mmumswﬂamﬁf:ﬂ%?ﬁ'mqmg%tﬁ@ﬁnmﬂqﬁﬂﬁﬁuas'mr»h
wesifufnananysairaini1alunszuisunisiAease. Ngunny: AMIAINITNANERT
NN RUTITNANARS.

ASTM International. Standard Test Methods for Determining Average Grain Size. [Online]. http:/
www.fushunspecialsteel.com/wp-content/uploads/2015/09/ASTM-E112-2010-Standard-Test-
Methods-for-Determining-Average-Grain-Size.pdf.

Douglas, C. Montgomery. (2019). Design and Analysis of Experiments. 10" ed., John Wiley & Sons, Inc.

Garvin, D. A. (1993). Building a Learning Organization. Harvard Business Review. 71(4): 78-91.

Jayanti, S. (1993). Determining Austenite Grain Size of Steels: 4 Methods. Metallurgy. [Online].
http://www.engineeringenotes.com/metallurgy/steel/determining-austenite-grain-size-of-steels-4-

methods-metallurgy/25927.


http://www.engineeringenotes.com/metallurgy/steel/determining-austenite-grain-size-of-steels-4-methods-metallurgy/25927
http://www.engineeringenotes.com/metallurgy/steel/determining-austenite-grain-size-of-steels-4-methods-metallurgy/25927

nsdszrnigimsszaugAn1siaeszana ‘uinnssudasulan’ 22

NWINENAEURTNNFUNN Uszanil 2565 25 {u1AN 2565

T0002: MaLANLTEANBAMNNSINsanAanssNaRIBNANE AENATA LEAN
INCREASING THE EFFICIENCY OF STUDENT PARTICIPATION IN ACTIVITIES WITH THE
LEAN TECHNIQUE

e N

" a1ansel pnuzinalulatiuazinenAans a1a1n193nnnslaadand NnanaNaunNIuMng23IUN A

UNARED

nstszgna lmAtiAAY (Lean) uNszLaunIg nsdindannanssnyes NANEI8121 Himnszass
Watiulsedsnisaniiueuetinesnia lunisfunmdaya uazuiuuanianisansyazinanlunimiuuas
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warensanisAundayaesinAns M lildscazinalunisduvnde yawiu Ineifaetneainypaing
UnANEA121 AuaK 400 Au A lEAENNsReNLLLIANzAs uarldiATesiianisddy Ae anniMiviy (Smart
Phone) NMNNsaLNURILIZLLAY81TIAR (QR Code)

F9naann1sUFuLpedunaunisiieu luniseuuaziunindeya doafinniunisdndanianssy
1 o =K o v a = o v 1 a o =&
Fina 7 3etinAne Jaqiiunisdszgndlimailadu (Lean) funszuIung n1sdindanfanssuaetinAns
a1 dAufunisidatedindonfanssuaeindnen aunsnanainngidsuariuunliivanas Tnaan

7282101 lUN13M19NU ez AANstiaNNsEATatin AN Ndnsnnangsn lfatinalUss@ananin
AdATY: AU (Lean), annininu (Smart Phone), A2@1518m (QR Code)

Abstract

The application of Lean techniques to the process of participating in activities of the branch
students has the objectives to improve the way to quickly find information and find ways to reduce
working time and encounter problems Mistakes that occur when teachers manually enter student
information cause frequent mistakes and difficult to find information of students It takes a long time to
search for information with samples from personnel 400 students in the branch. The researcher used a
selective method and using research tools, namely smart phones (Smart Phone) to scan via QR Code
(QR Code)

As a result of the improvement of work procedures To read and save data Help keep track of
student participation in various activities. At present, the application of Lean techniques to the process of
participating in activities of students in the field for checking names for student activities can reduce
losses and have a downward trend by reducing the working time and teachers can check the names of

students who participated in the activities effectively.
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THE STUDY OF FORECASETING PATTERNS MANUFACTURE OF AUTO PARTS, BUMBER
TYPE CASE STUDY: A PRIVATE COMPANY PATHUM THANI PPOVINCE
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Abstract

This independent research aims to study the appropriate forecasting model. in the production of
bumper car parts by time series method using 3 forecasting methods, namely, separate components
Decomposition Method, Single Exponential Smoothing Method, and Winter's Method, using production
data from January 2016 to December. Year 2020, collecting monthly data for 5 years, totaling 60 months.

The results of the forecast analysis of all 3 methods were used to find the absolute error and
consider the percentage. Of the smallest tolerances, it was found that bumper car parts were produced.
Forecasting should be based on the most suitable forecasting method such as Decomposition Method

and Multiplicative Model in forecasting.

Keywords: Forecasting, Manufacture of auto parts, bumper type
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Component Analysis for anuunswan i
Multiplicative Model
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Component Analysis for Snuun1swan i
Additive Model
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Residual Plots for dnuunsuansiuen
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AMndsenay 8 mﬁmmxﬁmﬁﬂ?:ﬂ@mm%mﬂaﬁqLmuﬁ‘%ﬁuG‘ﬂmﬁﬂeﬁwmuﬁmmm\iw (Single

Exponential Smoothing Method) WanuuaA oL = 0.2

ﬂl’]ﬂ']’mﬂ@’]ﬁLﬂaﬂu“ﬂﬂﬂﬂqi‘Wﬂ’miﬂi

MAPE @i 22 MAD JAwiniu 1416 MSD JAnwinriu 3518287
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A919 2 WEUNE LA NN ZANTRIAALLILN TN NT0E Single Exponential Smoothing Method

3Bnn9nennsnd MAPE MAD MSD
Single Exponential Smoothing Method (Ol = 0.2) 22 1,416 3,518,287
Single Exponential Smoothing Method (Ol = 0.3) 22 1,454 3,685,813
Single Exponential Smoothing Method (Ol = 0.4) 23 1,510 3,881,601
Single Exponential Smoothing Method (Ol = 0.5) 23 1,566 4,108,873
Single Exponential Smoothing Method (Ol = 0.6) 24 1,632 4,377,346
Single Exponential Smoothing Method (Ol = 0.7) 25 1,708 4,699,937
Single Exponential Smoothing Method (OL = 0.8) 26 1,788 5,091,522
Single Exponential Smoothing Method (Ol = 0.9) 27 1,879 5,569,426

A71NA ATAMNINNIZANTBIFD wuunN1IwennIaiisdsuBeusndiniuuideant199ne(Single

Exponential Smoothing Method) w91 A1 OL = 0.2 liANANMsNzaNg8sfuLuNITWENIalinNgn

o :// =2 Yo o tdld dl A o eaal o A =3 =
PNUU ’ﬂ\‘mg‘ﬂiﬂﬁ’]mLLUUV]NF’VJ’]NLMN"I&@NV]Q@ AB FALLLNYTNeNIn U fuEauBnd Iniuuime s

a¢i1997¢l (Single Exponential Smoothing Method) AuuAAT OL = 0.2

6.3 N19INENIRIlRLATIUNe (Winters Method) [6] [2]
631 MswenIni NIRRT UdLInE STl T
ArnsfuFeuuuudnainiuuid@es uuuMultiplicative 184 Taasi-3umas (Holt-
Winters Method)
lunnsliaanisdsudanuudnalnuudos aee laav-3umesil § Aunsmeils
fvuaspiludan 3 A1 fe Alpha (o) Wuasfidfulduresdeys Gamma (Y) dluanasiidiuien
FrnsuAnlszannuun il uaz Delta (O) FlupnasilsuEaudmiL diurniszannuesdaiinggnia Inaas

favund o, Y uaz O MiflAndnszudng 0.1 - 0.3 e ldi FayauazailazannuniugnuFuliiteuann
uazisuppAsiilfLEen il Angersudng 0.7 - 0.9 elifeyauazendszanmuuun inipany Tuulsiuas
Lﬂuiﬂmuﬂwﬂumﬂﬁqm ’Qﬂﬂﬂﬁi‘lﬁ/‘uﬁﬂu%@&ﬂ@ﬁ’]ﬂﬁﬂmﬁﬂ?ﬂﬁﬂuﬁw 1 aglfAranupaaindey
(MAPE, MAD, MSD) iietinunuReiitefuiialdan A asiiliudauilfifaanunaainnasi (MAPE, MAD,

MSD) NANfige 1Wazaziiu azaunTanIuuaAn Alpha (OL), Gamma (Y) uaz Delta (O) NilANsz1dne 0.1-

v
=

0.3 uaz 0.7-0.9 lfvianun 216 uUL uazaINA" Alpha (OL), Gamma (Y) uaz Delta (D) Ae1 0.1, 0.7 uaz
0.1 muansu 1 Wepanandeunisnfign MAPE Aa 22 MAD A 1457 uaz MSD A 4166450 ULATAINID

naanns W g satl



nsdszrnigimsszaugAn1siaeszana ‘uinnssudasulan’ i

NWINENAEURTNNFUNN Uszanil 2565 25 {u1AN 2565

Winters” Method Plot for snwmunnsudniusu
Multiplicative Method

Variable

12000 —e— Actual

MSD 4166450

— & - fts
Smoothing Constants

oy 0 (level) 0.1
‘g O (trend) 07
aé O (seasonal) 0.1
s 8000
“§ Accuracy Measures
z MAPE 22
g 5000 MAD 1457
=
=
o
@

4000

o O o ~ ~ s 2 B o
L & 8 £ © & & &
W O'Zé0 S 02,5:

Month Years

Andszney 9 neuaasRanisUiuFeusuudnainnsudeauuuMultiplicative vaelaas-Aumeas

v % 3 al 0” a 1 a ‘ﬂl [~3 Y a 1 s v
AINNIINE9FL LEURUNRUUNBAIT9NALIIUIIN LAURLASUNBAIT8Y NYTnenTail3uuns g
AN TueRn LEuAdgaunuAI99n1 N N sad3uN w19 1 AN 11 auNAR LEURNINUNUIBLATRIAN

NN BNIUNIHAR VDL AAIBAZIDLLUALL ANNITNANTAAINAAIALAAB U ANFITL

A543 ANTAANNARTALARBUAREREN1TUSLBuLLLLLEnT InuTea (Multiplicative Method) 129 Taa-
Fumad

A1TRANNARIALARDL (Multiplicative Method)

MAPE 22
MAD 1,457
MSD 4,166,450

agua ArANIINNZaNTRIFILLLNINENInla BN B uLLLE g W@ aa(Multiplicative
Method) Ta8i3s MAPE 2184 laavi-iuma3 WiaA1aumunzan1esouuunisnensaiaAnfign

o d‘ I e A

AL ln1nenngal Ae

Yi+p=(5197.09 + 1.15(p)St—L+p:p=1,2,3, ....

IPef p AR UHIELIA1T89N1INENTOIAYIUTN

L AR 1999012845)AN"A = 12

S1,S2, ..., 812 Aa AATHLANIA AIWE 1NgIAN D9 SUAAN AINAAL
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6.3.2 NINENIINTNAFTUAIUIEUF LTz 1T
AAnsUfuBsusuLEnalviuuidaa wuuAdditive 204 Taasi-3umnas (Holt-
Winters Method)

TunslE35n1905u Feuwuueng T s 109 laari-31me5t n133as il

|
' a

AuuarALFUGEU 3 A1 A Alpha (0L) usaslfuBauresdeya Gamma (Y) dluaasiliuGay

'
' a e A o [

A mFurnszanniuunTiin uay Delta (O) Wupnasil5uFaudusu diuanlszunnaessatingnia Ingazin

'
° '

wuaen o, Y uaz O TilAA13z1919 0.1 - 0.3 e ¥ feyauazArdszannnuningniiuldizouuin uas

AmuaA1AnLFuGeulidaAgaszudne 0.7 - 0.9 WaliideyauazAtszannuunltinfinnuduulsiuag
duldaindaqiiunnniign annisdiuBeudeyascariamuiuGeusie ) fu azlidianuepal awpdou

(MAPE, MAD, MSD) tiasindni3auinsufuiaiaanaaanisiuizauiliaiaiumainiaasy (MAPE, MAD,

MSD) NANAige Wazaziiu axaunTanImuaAn Alpha (OL), Gamma (Y) uaz Delta (O) NiA19z1dnq 0.1-

0.3 uaz 0.7-0.9 l&viauun 216 LUL uaZANA1 Alpha (OL), Gamma (Y) uaz Delta (O) A1 A1 0.1, 0.7 uaz

0.1 puanay TApanAaInAAeUATTI4N MAPE Aa 22 MAD A8 1467 uaz MSD A 4230184 ULATAINID

(2

< |191 o
naannI N lasall
Winters’ Method Plot for druumsuanduou
Additive Method
Variable
12000 —e— Actual
— m — Fits
Smoothing Constants
10000 0 (level) 01
g O (trend) 07
{-f 0 (seasonal) 0.1
£ 8000
‘g Accuracy Measures
g MAPE 2
= MAD 1467
2 6000 MSD 4230184
S
C
@

4000

2000

NG S 3 D
ot ¥ o o &
L CO Y K > S O R ¥
R R A R R S A R

Month Years

Adsznan 10 nalnansdanisUsuFeunuidna i@ s wuuAdditiveaad Taan-dumas
AN FAUEBRUNSUNUANRTNALUTIUIN EURALASLNUANIEY N1INENTRIFNNITHAR
FUAIUINE WA L AN UTULEUR LT LN UAIIBINIINE N TDIL TN N THART UL I UT DU TZLNN LT
AUNAR LEUANIIUNUTULIATDIATNENNTDIUFHI NN TNARNT BAIUTDLUAUILNNTUTUIB LA AT WAY

o

PALAALIL AINNIINANTAAINAAIAAADUR A AT
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A3 4 ANTAANNARNALAABLAYERINIUS LB LLL LB T TLLTea (Additive Method) 284 Taasi-Awmnas

ATRATNARNALAREY (Additive Method)

MAPE 22
MAD 1,467
MSD 4,230,184

A1319 5 ANdAAINAAARARLALERTNTUSUFukLLEnawisedea (Multiplicative Method was Additive

Method) 294 lgavi-2umnas

A8n1Inennsnd MAPE MAD MSD

Winters LUU Multiplicative Method 22 1,457 4,166,450

Alpha (O = 0.1), Gamma (Y = 0.7) ua ¢ Delta (O = 0.1)

Winters lL11 Additive Method 22 1,467 4,230,184

Alpha (O = 0.1), Gamma (Y = 0.7) ua ¢ Delta (O = 0.1)

ANAATALAABLIBINIINENNTAILLL Winters kUL Multiplicative Method

Alpha (0(=0.1), Gamma (Y=0.7) ua & Delta (0=0.1) ifluail&idfn1ndn den3snisil

6.4 WAANAIAIMNIMHIZANTDIFILLUNITNEINTILENIUERANITHANT LAY WIDE WA LTZ NN

o % aa e‘:/l aa % [ %
AU AQEITAITNENNTOUNG 3 95 VL@N@@?;U ONZRFRNEE

AT 6 HANTIL LN LANNMNNZANTAIAALLLININNINTAE Decomposition Method LU Multiplicative

Model
Ansnensnd MAPE MAD MSD
Decomposition Method LI Multiplicative Model 20 1,269 3,056,862
Single Exponential Smoothing Method (OL = 0.2) 22 1,416 3,518,287
Winters LUy Multiplicative Method 22 1,457 4,166,450

Alpha (O = 0.1), Gamma (Y = 0.7) ua Delta (O = 0.1)

AMNANTN 6 WU FBN1snEINsaindANNmNnzaNngaliun 35 Decomposition Method W1l

Multiplicative Model
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TP aun1IneN3nl A Yt = 8806 + 4.3*

Taer191A1 MAPE winfiu 20 A1 MAD WNAu 1,269 wae winiu 3,056,862

6.5 N1INeNIRiFNNNNHARTUALID LA ss Nt LT 2564

- HANNINENNIRININARTUAUsDLsT s N eTluT) 2564 waneldsan nwdsznay 11

Time Series Decomposition Plot for snuiunisudaduau
Multiplicative Model

Variable
—s— Actual
— @ — Fits
--4- Trend
—& — Forecasts

12000

10000
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MAPE 20
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8000 MSD 3056862

6000

AU THRR UL

4000

2000

Jan59 Jul59 Feb60 Sep60 Apr61 Nov6l Jun62 Jan63 Aug63
Month Years

Andsznal 11 NanisnennsainsuanTudusneuslsvinniuaulull 2564
1] 11 Tud 1] 14l

annnsznay 11 wudn nantswensainisuantudausnauilsvinniuaulul 2564 Huualily
Tudaesintlluimeu unsan Densngian anasus lifiaanditiuiunisantudousneudilszinniugu
Tugoatfeing ) 91 wazlugosmeufananiaiuanan wudn Bununsdntudousoauitlszinniugu
ErunsHananatsiaLiiasaniedull

6.6 ANTNLAANAINITNENNIAINFUARTUANUTDEUA U sz nnuauluTl 2564
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AN94 7 NafFeuiisuseaAnasariuAINInensai BN NN sea T usn AU svin w1t 2564

1 Anadal 2563 ANl 2564 basng (fia/an) e fifus
uNTIAN 7613 9348.74 1735.74 22.80
uAVUE 8113 8793.50 680.50 8.39
AunA 9729 9357.26 -371.74 -3.82
bHTEIL 8963 8802.02 -160.98 -1.80
NOBNIAN 7473 9365.77 1892.77 25.33
ﬁmqu’mu 8220 8810.53 590.53 7.18
nangIAN 9600 9374.29 -225.71 -2.35
Aau 9524 8819.04 -704.96 -7.40
e 9750 9382.80 -367.20 -3.77
AAaNAN 10147 8827.56 -1319.44 -13.00
Wqﬁaﬂ’mu 9806 9391.32 -414.68 -4.23
F127AN 10308 8836.07 -1471.93 -14.28

AR 7 WU HANITT8 U UITUINANR A LATNENNTRINTHART LAY UID IUF s ZA N
11 Ul 2564 doulnnjaziuwiliinnisuananas Ineheuniuusliiniuaupe inoulnsAN NuAIRUE

w1 ANuaziiguney naAniii 22.80 % 8.39% 25.33% Uz 7.18 % AMNATAL

Ao A = = Y o
NANNTIRE ANATNFAITINNT 0N BT INNT @E‘ﬂiﬂﬁ\?u
1. MNANTNW 1 ﬁlqﬂqqﬂLﬁﬂqﬁamm@\iﬁqLLUUﬂq?WﬂqﬂTm‘r?)dﬁ Decomposition LLUUﬂq?Wﬂqﬂ?fﬁ

WU Multiplicative Model

AoLLLNITNENTDI MAPE MAD MSD
LU Multiplicative Model (LL1REW) 20 1,269 3,056,862
LU Additive Model (Luuuan) 20 1,269 3,057,436

ANANNIINIZANTBIAILLLININENNTRIIE Decomposition WUA1 AakLLININENNTRILLIL

Multiplicative Model l#iA1 MAPE, MAD Wag MSD flAumENzANTaLLLN NN TAIANINFALLILINN S
NeNIRILLL Additive Model

2. ANANIN 2 WEULIALLANNIANISANTBIAALULINNINENTISingle Exponential Smoothing

Method
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A5nsnengnd MAPE MAD MSD
Single Exponential Smoothing Method (Ol = 0.2) 22 1,416 3,518,287
Single Exponential Smoothing Method (Ol = 0.3) 22 1,454 3,685,813
Single Exponential Smoothing Method (QL = 0.4) 23 1,510 3,881,601
Single Exponential Smoothing Method (Ol = 0.5) 23 1,566 4,108,873
Single Exponential Smoothing Method (Ol = 0.6) 24 1,632 4,377,346
Single Exponential Smoothing Method (OL = 0.7) 25 1,708 4,699,937
Single Exponential Smoothing Method (OL = 0.8) 26 1,788 5,091,522
Single Exponential Smoothing Method (Ol = 0.9) 27 1,879 5,569,426

[ <3

ANAYNNIANIZANTRIA LU LN TN Nl s U5 U Beudndiniuuidaaatnedng (Single
Exponential Smoothing Method) w91 A1 OL = 0.2 HANAY NN ANT8IAIMLLNTINENNIDIAN IgA
3. AMNAN 3 BAASANTAANNAAIALAREUAERTNIUSUE L wuLEnatnusudea (Multiplicative

Method) 189 T8a9-21Mma s

ANTAAIINAANALARDL (Multiplicative Method)

MAPE 22
MAD 1,457
MSD 4,166,450

ANANNINHNZANTRFLLLNNTWENNTaa N7l S Bausu e nainiuudea (Multiplicative

'
o

Method) T Rs MAPE 284 1aa%-31na3 1HA1AM NN ZaNT89F9LLLNNINeENNTalAN AN ge

q

4. AINAIIN 4 LAANANTAAINNARIALARDUAIEATNTUSU T URLLLE T lWTE e A (Additive

Method) 189 18a9-21Mma 3

ANTAANINAANALARSL (Additive Method)

MAPE 22
MAD 1,467
MSD 4,230,184

ANAYNHIANIZANTBIFAILULNNTNEINTIR N7 U U T usuLLEnaInuLTaa (Additive

Method) a3 MAPE 2194 laavi-iuma3 A1 amu san1e9saluunIswensalAnaign
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5. AMNANIN 5 kdAIATARNARIAAReUARE R ENsUFLFLwLLE na T e s (Multiplicative

Method waz Additive Method) 184 T8a%i-21mas

A8n1IneNnInd MAPE MAD MSD

Winters WUl Multiplicative Method 22 1,457 4,166,450

Alpha (O = 0.1), Gamma (Y = 0.7) ua ¥ Delta (O = 0.1)

Winters L1l Additive Method 22 1,467 4,230,184

Alpha (O = 0.1), Gamma (Y = 0.7) ua ¥ Delta (O = 0.1)

ANARNALARELIBININENNTILLIL Winters WL Multiplicative MethodAlpha (Ol = 0.1),
Gamma (Y = 0.7) ua Delta (D = 0.1) \{luAr i Nnngn Aadludfimanzanign
6. AINANTN 6 HANNTLTHUNELANNIUNIZEANIBIFLLLNINENNTRIRAE Decomposition Method

LWL Multiplicative Model

Aansnensnd MAPE MAD MSD
Decomposition Method L1 Multiplicative Model 20 1,269 3,056,862
Single Exponential Smoothing Method (OL = 0.2) 22 1,416 3,518,287
Winters LUy Multiplicative Method 22 1,457 4,166,450

Alpha (0L = 0.1), Gamma (Y = 0.7) uaz Delta (O = 0.1)

ANENIIN 6 WU ABNenensaiiiAumNIzannga 1Hun 35 Decomposition Method
- . Ao 1 o A
1L Multiplicative Model HATAINIAR
7. ANA1979 7 BEAINNTLTEURE LTI NG NANA A LAINNTNENNT AT BN NN TR R T LA

snerussvinniuau lutl 2564
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1 ANa391) 2563 ANNENNIDIL 2564 BAsNg (/an) e fifus

uNTIAN 7613 9348.74 1735.74 22.80
NuANLE 8113 8793.50 680.50 8.39

Tunan 9729 9357.26 -371.74 -3.82
b T8I 8963 8802.02 -160.98 -1.80
NOBNIAN 7473 9365.77 1892.77 25.33
ﬁqmﬂu 8220 8810.53 590.53 718

nInNJIAN 9600 9374.29 -225.71 -2.35
aamnau 9524 8819.04 -704.96 -7.40
e 9750 9382.80 -367.20 -3.77
FA1AN 10147 8827.56 -1319.44 -13.00
W ARNIE 9806 9391.32 -414.68 -4.23
fUAN 10308 8836.07 -1471.93 -14.28

ANANIN 7 WUIN HANNTLF e LN UTEM AN UATNENNTRIN INA T WA WD WF T AN T
1wl 2564 doulugjasiunaliiunisnananas Inanaunduud tHuiniuae thaunnanAN NNATRUS

NHNIAN LL@E?‘EIQ‘L&’]EIH

a71nans3e
= a e v o = - =2 cal a =
nMsANE AR ERlENINAN ¥ FeannsAnEgUuuunIaneINIniN NN TAN N1INARTUEIY
- o ax el a ~ v 1 ad L L .
sneud Uszinniuagu Inedsnisnensaiidaonumnnzanigna liun 35 Decomposition WuL Multiplicative
] oy o o o a oA = o
Model tntiunasiiayanldduiuntsweansniliain aean1snansiusiinen ansms w.e. 2559 i fuaAx
w.A. 2563 sasiudeyaiiusenon 5 1 sauls 60 hau
TradngussasdineAnengluuunisnensailusnzas Tunisnisnasdudousnaus dssinnium
ae o d - -
29913 Wik lulndandndyusil
= a ao 14 e A
AnaiianiiunlElunamensnl Ae
1. Fuendautlsznay (Decomposition Method)
2. AfuFsudndiniuudaastnedne (Single Exponential Smoothing Method)
3. ?J%miwmmémil,muq@mmaﬁw,mﬁ (Winter's Method)
ANNANEIAIIEIAINNI0ATURE N IneNsnIMINz AN AuFun1snenInin1sNARTUdIuIn L6
Uszinniugusneus 1ei3En winilsluandamdnlnuenil Al
A8n1swensal As Fuandautlsznauaynnngn: sauuunensainléiiy answaannuualiiuuas
AN"A

FauuunennInl Aa Yi=(5015.4+2.18*)St-12 : t=0, 1, 2, ...
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pef t Aa MWELRAN

s

vt e AngnInlienn ARt aANsHARTUAIUSDEU st AT Tian t
S1,52, ..., 512 Fa AdaiingnIa Aeus anmA e uanan
Tmmﬁ@ﬁﬁmimmmuﬁqLLuuﬁfaﬂ%@mmmﬁmmmmmm?{fﬂma?ﬁ'ﬂﬁumfﬂ(MAPE) FEUINNAN
A3fUANENNIATlLALNARTAY 12 (AaU AR 1ABY NNTIAN B9 S1INAN W.A. 2563 G961 MAPE #1EilAN

%e8ay 25.33

daiauauuziliainnisidn

1. lumsAneemzilidnimeinsalaynsuinan Semmmennsalaynsainani untsennsadi
Wtayaluodin levinmmensalluaunan taglifinnirdadudu 4 Afuaserneinsniiwnldieegt
$ou Feluunensdimmennsafenailss@nanmanndu winidadesing 7 HVIATITHIINAYEY LU AN
Tanladn 19 vinliilaianunsonanld nnlfinausasnu ﬁ”ﬁﬁquiuﬁ”uﬁﬁ@LﬁuwwqmudqqnﬁmmﬁmiaﬁuuﬁmLﬁﬂ
ANl s

2. lunadenldmaialunianennenl fAnsAnszilFidenmaiianiawannsal a1 3 maila e
noaeulsyAnsninlunimmannanl deunnglaaula nnadnen nnamensal luguouiBeaiu enaidenld
mailanamannsafesinglaatnanii sitauenmilaannmaiialuaiu Jiamefi laafiansananumenzan

P o < 2
1LY A Iﬂﬂ@’]ﬁ\l’]ﬁ‘ﬂmﬂLﬂﬁ]'ﬁﬂﬂﬂiﬁWﬂWiLﬂ@’ﬂuvLW)ﬂl'ﬂﬂ 1RYA

b

3. mafiusumndeyasinsAilalvszeznanaesdeyanavinnnliluntsnensnd Tnanislideyan

b

= A v a 1 = 1 a a & dl e A o
fFunnsunnviretiesfiuly denfinansenusalsz@nininluniswannsnal PRBENAINENRNTTIU viratladan
. o Y | A o qua = = Y < . =
daanatiun i lunnmennsalldas v liiRaauRadnfaes EEN FegInasanuAAIALAaaLlUNIg

WeNTOd

LANANSAN9DY
a a A aa PR A s A = a aa o o
\WRANTIA B9TinT. (2560). UAAuBRIRnzasAie AnsuwazilFauiisuisniswainsal d1usunns
wensaiAnNaaIns lEnasnuInih ludindnuaswun Inelddayaannisinidrandn

RIUIAUATNUN.

¥ o
e o a

My AUAELFET. (2558). N1SINUHULAENITAILANNITUAR. WURATIN 3. ngamnne: drtinfinium

PNAINTUNNNINEN AL,

v &

suriend Fauna; fudsuu qanseans; Aszde wasane; uaz o dugle. (2562). danszasAaasnisias

a

¥y v o
o a A

ATITNeT fauuunIswennsiganwngasluasaaNsTEIUEUATILUMNZEN ArEN1sENTaYA

HAAUNETILRDUNNANBULTAYAULLAYNTULIAN (Time Series).

v '
3 a o a

Fevnad FIUNT BOAUNY INEEBY; LeNNa TTUNT; WEIArg wilhans. (2561). UARERRTROUss AN
ANHIIBNITNENTIILAALILRUAIANNUR NN HL TR TIUDILZENALINLTIALAT ANA NUITU

LAZLABNIBNITWENN TN ANIZAN.
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UfNNT gan. (2556). mswmmnﬁmsmmﬁamu@u%uﬁ'\mné’q sale forecasting inventory control
manennsanfluiasasiafidrAysunile dmdunisnaununisaiuanuaasgilssnaunis
Usznngunusiminaiio.

eaiud naalni. (2558). maﬂsxqmﬁmﬂﬁﬂmiwmnszﬁﬂq’mﬁmms%uﬁﬁLﬁm'mmumswﬁm
nsdidnelssnundngadulunminandamaluladsiausaasyy3. andlegmiiisauly
ﬁ@fﬁﬁumm%mumamm%ﬂuﬁfmﬂw Aa AN IHANAATWINNED AT LAY IR ANARRUAAHA THLAA
NNIATANVBIAUAIAIAAIUATIN AU UALRBANGY.

A7 TUTANA. (2551). AnaAnEN B ‘masAneanuldlalunisyszansld Rescaled Range Analysis,
Hurst Exponent, Exponential Trend °luﬂ'1'5wzl’mitﬁl.l,u'ﬁﬁuﬁ"ﬁﬁiﬁﬂﬁﬁ:umaﬁﬂuﬁﬂw;wﬂ(LLﬁa
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DESIGNING A COMMUNITY OF PRACTICE TO PROMOTE COLLABORATIVE LEARNING
PROCESSES AND PROBLEM-SOLVING IN THE WORKPLACE
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Abstract

The objectives of this research are as follows design a Community of Practice for the Chiang Mai
University student dormitory office. And design a model of the learning process among members of the
Community of Practice. The study was conducted from a sample group of volunteers from the Chiang Mai
University Student Dormitory Office. The researcher has established the requirement for participation.

Therefore much am Interested in developing work potential and voluntarily. Must participate in the
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exchange and sharing of knowledge. And conduct an in-depth interview with volunteers to collect the
working context within the organization.

The research revealed that the community of practice concept is another theory of knowledge
management in the organization. That has contributed to the development and uplifting of the knowledge
in the organization through the working process between Community. By designing activities that
encourage members to communicate and share knowledge, experiences, skills in the working process.
Analysis and synthesis of the knowledge to create a body of knowledge that can be used in the work
process to meet the needs and help solve problems in the organization. Which results in cost reduction,

work errors, and saving time in the working processes.

Keywords: Community of Practice, Knowledge Management in Organization, learning work, Participatory

Action Research
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A COMPARATIVE STUDY OF SEARCH ENGINES AFFECTING TO INFORMATION
TECHNOLOGY INFRASTRUCTURE BY USING DOMAIN NAME KEYWORD
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Abstract
This research aims to the comparative study of search engines tools affecting IT infrastructure by
using domain name keywords. The search engines tool can be accessed via internet access and ease of

use. It can search immediately and can display the result of information related to IT infrastructure.
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The effectiveness of search engines tools in research including Zoomeye, Shodan, Censys has
differences in data browsing in research using bar charts for analytic data to explain related data
affecting IT infrastructure such as Domain,IP,Port,Protocol etc. This one is the first technique stage of
preparing an attack to target getting digital footprint information from IT infrastructure. The research aims
to the comparative study of search engines affecting to IT infrastructure to benefit for system
administrator know the information of IT infrastructure disclosure on the internet public network has
sensitive data affecting to of IT infrastructure for the planning hardening process and can also use the
information to be defined as cyber risk assessment criteria for information technology risk administrators
for defined risk criteria to an organization. So improvement for security administrators knows the
vulnerability of the system for determining preventive measures or checks against the likelihood of being

attacked.

Keywords: search engine tool, IT Infrastructure, Domain Name
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[root@prober]# nc www.targethost.com 86
HEAD / HTTP/1.1

HTTP/1.1 200 OK

Date: Mon, 11 May 2009 22:10:4@ EST

Server: Apache/2.0.46 (Unix) (Red Hat/Linux)
Last-Modified: Thu, 16 Apr 2009 11:28:14 PST
ETag: "1986-69b-123a4bce"

Accept-Ranges: bytes
Content-Length: 1118
Connection: close

Content-Type: text/html
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EVALUATING THE PERFORMANCE OF A CENTRALIZED MANAGEMENT SYSTEM VIA
DENIAL OF SERVICE ATTACK
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Abstract

This study used a evaluated computational resource management system's performance
assessment of an attacker responded to a Denial of Service (DoS) attack and recorded it in a statistical
format. Therefore, the analysis of the attack efficiency of the centralized computer resource management
system was developed. To increase the efficiency and improve the policy of using the centralized

computer resource management system and prevent intruder attacks to suppress, slow, interrupt or
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interfere until the server cannot function normally. As a result of research, distributed denial-of-service
attack central processing units (CPUs) result in servers that act as centralized management of computing
resources. Approximately 12% average overload was observed across all trials, and distributed denial-of-
service attacks averaged 47% of the client processor activity across all trials. Experiments were
conducted to test the impact of attacks on the central processing unit. and the bandwidth of the system
too, but has a lesser impact on average than the CPU. The results of the research can be used to
develop the operations of network administrators of universities, government agencies and the private
sector. To contribute to the stability of the computer system according to the objectives of the Computer

Crime Act of 2017.

Keywords: Centralized Management System, Denial of Service (DoS), Distribute Denial of Service

(DDoS), Protocol
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SIMULATION OF EGRESS STRATEGIES USING PATHFINDER PROGRAM A CASE STUDY
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Abstract

The objectives of this study were 1) to study and compare the time required for fire evacuation in
various cases of the users of the inpatient building to the safe point. 2) to study the strategies for
evacuating fire in various cases according to the simulation The building used for the study was the
inpatient building in Laem Chabang Hospital Chon Buri Province, is a 5-storey building, constructed in
2016, with a total usable area of 4085.35 square meters, The building's occupancy area is mixed

between Health Care and Business. Calculates the number of building occupants according to NFPA 101
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standard of 433 people. Defines all 5 fire situations and simulating fire evacuation with Pathfinder
program.

Finding

Based on simulation of egress strategies using Pathfinder Program, a case study of a hospital
building in 5 fire situations were concluded that simultaneous migration took less time than gradual
migration and must be evacuated by Use evacuation ladders in combination with fire escape ladders.
Propose to improve the stairway to be enclosed with fireproof materials and limit the number of building
occupants to suit the building's fire escape route capacity is 244 people, so that the building occupants

can be evacuated within 300 seconds.
Keywords: evacuation strategy, hospital building
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Abstract

The purpose of this study was to compare the different types of scam email techniques that
might be targeted by a group of 40 Internet-privileged victims of credit agencies. until believing in such
fraudulent emails.

From the operation to compare the techniques of scam e-mail that the target audience is
interested in all 6 types of scam emails, namely A scam email that tricks victims into installing malware
from phishing internal announcements, Fraudulent emails pretend to be internal activities asking victims
to enter credentials, Scam email asking to answer surveys for exchange Starbuck cash cards, Scam
emails requested victims to invite friends and will receive 20008 discounts on Booking.com, Scam emails
requested victims to invite friends and will receive 500 Shopee coins free and Scam emails notice
someone sent a job message to you through the internal communication system, by using a phishing
simulation system name Gophish to manage phishing simulation campaigns and results. The obtained
research results were analyzed using data analysis techniques to describe the in-depth relationship
between phishing email techniques and the audience's interests with the graph theory to create an
analytical perspective. The results from the experiments and comparisons showed the overall of research
results that received the attention of the target groups that very differently on each technique. But from
the comparison, it was found the scam emails were scam email that can be accomplished by themselves
and a trendy social fundamental scam will gets the most attention of the people who have been tested.
The third phishing scam emails that related to this category had a success rate of 42.5% out of all, “Scam
email asking to answer surveys for exchange Starbuck cash cards”. Therefore, if the information obtained
for further action, such as residual risk testing or create guidelines for Cybersecurity awareness training

courses must use this email format for the best effect.
Keywords: Phishing email, Phishing email techniques
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CPU: 1 Core
CPU Speed: 2.4Ghz
Memory: 4GB
Capacity: 20GB
2. aanAud
2.1 Docker CE
2.2 GoPhish
3. g wLiavne et (Phishing email content type)

3.1 dwanaananuuLvaan iRsmallsunsuainilsznianisly

Install secure agent

dou ao

wilasanvne IT Security fins deploy secure guard tool T.mjdm'fu-client laptop 1au phase f{ladduduan
IT system team Soatmnsuniulidiads agent doanninarnilvaaldainsyuy IT Security Threat intelligent
Center

yauamaiy
IT Security Threat intelligent Center
Sent from system do not reply.

(@ inbound)This email has been scanned by the Symantec Email Security.cloud service.
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3.2 dwanaananliild Credential anfanssuneluasdAng

From: Happy people <hmews_com>
subject : [N vonjliws

15au A {{First name}},

iwilumsaviasususssuvavwonis s mv Culture Il wuanini

I ri+nvsvonflivs 2000 [llviev login 1vs:uu workday matusuf {{Date}} pa1 {{Time}}

L = = N ~d o ~. = -~ -
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URL,
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3.3 ANAUAANUAN WIRALLLLAALDNNINALANTLLTR9R1AR Starbuck

138U vinugnagusaiiasi

wauquiivinu e 519 usnsiusurensillliv ananfuvivasuiinluiaia nosuraisTovanau Starbuck
e-Coupon ya@n 200 um w‘mmua‘wauam lﬁuanauuuuaaunﬂuﬂawahﬁuq Tnunnﬂqu "navuuudaunin”

faulluudgauny

Thank you for using our services.

Yours sincerely,
Online Service
Bank [l Public Company Limited

mMndszney 4 wassdinanaanuadsfineuiuugaauoNiNawaniuinsRuan Starbuck

3.4 Bwanaanalauuulimauiawienaniyu Gift voucher 131 Booking.com

Booking.com

Hey, {{recipient_name}} !
Want to earn a lovely cash reward for you and your friends?
If the answer is yes, then simply click here to claim your B 2000 voucher

All you need to do is enter the coupon code for your next booking and get a discount of B 2000

You'll need a free account to do this. Don't have one? Sign up now!

A nilseney 5 wansdluanaanads Ui e eLaniu Gift voucher Vi Booking.com
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3.6 NANAANANITHAUAITAANNINIAUEBNNUHIUNNTZLURARDINY

Hi RECIPIENT_EMAIL_ADDRESS,

Your teammates are trying to reach you in Microsoft Teams.

John + 3 sent a message in COMPANY_NAME instant messenger

please submit by wednesday next week.

Reply in Teams
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EVALUATE THE EFFECTIVENESS OF ATTACKS BY DENIAL SERVICE FOR THE
AUTHENTICATION SERVER
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Abstract

The purpose of this research was to assess the efficacy. Manage server resources for
authentication (Active Directory) to respond to Denial of Service (DoS) and denial of service attacks.
Distribute Danial of Service (DDoS) records attack results. In the test, the authentication attack server is
tested and the authentication network attack is compared. A denial-of-service and distributed denial-of-

service attack was used to measure the performance of an authentication server with the protocol used in
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the test, TCP UDP and ICMP. Each experiment will be designed using a different embedded network
depending on the study objectives and the experimental procedure. The results of the study revealed
that the impact of CPU attacks on Distributed Denial of Service A distributed denial of service attack with
UDP Flood results in more CPU intensive authentication servers than a distributed denial of service attack
with UDP Flood. Distributed denial-of-service attacks accounted for 2.37x, had 1.02x the memory
utilization, and had 7.88x the traffic through the network interface. Provide services to government
agencies and private sectors. or universities to enhance the stability of computer systems and to meet

the objectives of the Computer Crime Act 2560.

Keywords: Active Directory, Denial of Service (DoS), Distribute Denial of Service (DDoS), Protocol
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THE EFFECTS OF HEALTH LITERACY ENHANCEMENT PROGRAM ON FARMER’S
PESTICIDE CHEMICAL PROTECTION IN WANGLUEK SUB-DISTRICT BANDANLANHOI
DISTRICT SUKHOTHAI PROVINCE
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Abstract
This research was a quasi-experimental. The Purpose of this research to study the effect of
health literacy promotion program on pesticide prevention behaviors in farmers, Wangleuk Sub-District,

Bandanlanhoi District, Sukhothai Provice. The sample was 60 farmers. They were divided into two
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groups, the experimental group and the comparison group, each with 30 participants. The duration of the
study was 12 weeks. That included data retrieval, activities to increase knowledge and build
understanding, access to online media on pesticides, home visit to follow up, activities to know or
rejection, Creating a network for the safe use of pesticides. Data ware analyzed by using descriptive
statistics. Such as percentage, mean, standard deviation, maximum and minimum score and analytical
statistics by using independent t-test and Paired t-test with a statistically significant at 0.05 level.

The results showed that.

After intervention, it was found that the experimental group had higher average scores of
knowledge to pesticide prevention behaviors in farmer than those before the experiment significantly (p-
value<0.05). When comparing the average scores between the experimental group and the comparison
group found that the experimental group had higher average scores of pesticide prevention behavior

than those the comparison group significantly (p-value<0.05).
Keywords: Farmer, Health Literacy, Pesticide
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2. AauANWANGNNETuNgNAYY Pair ttest ANuAseALLIANATynalian 0.05
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5o
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3. VARBLIANMNUANFNNIENINNGNA9E independent ttest ANMUAITALLBIANATYNI9ATIAN 0.05
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NI T ATUIULAZFREAZATUUNANNNANNARDILATNANLLFHLNL

. NANNAAEY (n=30) naNBaLey (n=30)
Haayavialyl —_— - — -
U TRLNS IUIU TRLNS
LA
el 7 23.33 15 50.00
W 23 76.67 15 50.00
e (1)
24-32 3 10.00 7 23.33
33-41 6 20.00 6 20.00
42-50 11 36.67 5 16.67
5114wl 10 33.33 12 40.00
X *sp =45.8719.95 =452011.40

Min, Max 24,59 28,59
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R19 1 (plR)

, NANNARDY (n=30) nantdsauLiiau (n=30)
Tayanaly _ _ = -
F1UU HTGE: 41U HTGE:
FTAUNISANEN
ladladAnun 0 0.00 0 0.00
Uszondnun 16 53.33 12 40.00
NsENANMRBUAY 7 23.33 6 20.00
usanAnwImaulang/lat. 6 20.00 10 33.33
aylEyala. 0 0.00 1 3.33
Useyeaysis 1 3.33 1 3.33
ganNUSyayes 0 0.00 0 0.00
szazaan lunisdsenauadninemnsngsy (1)
2-15 6 20.00 14 46.67
16-29 12 40.00 7 23.33
30-43 1 36.67 8 26.67
44 Tauly 1 3.33 1 3.33
X tsp =24.30112.34 =20.60112.99
Min, Max 2,52 2, 50
N5 EaNTLAR
Wugdanuansiafininan 1 3.33 0 0.00
Wludnansnsiafiindn 11 36.67 19 63.33
dlugnvivuaznanansiai 18 60.00 11 36.67
lszaRnaidnsanausu
lalume 11 36.67 26 86.67
LAgl 19 63.33 4 13.33
152aRN19MI2aLADA
lalime 12 40.00 17 56.67
LAt 18 60.00 13 43.33
-n# 1 5.56 3 23.08
-laanna 1 5.56 0 0.00
SiAnudes 12 66.67 7 53.85
lsilaanns 4 22.22 3 23.08
lszifnnsiauilog
Taliae 22 73.33 30 100.00
LAgl 8 26.67 0 0.00
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1974 2 NAREUWELAZLULAALAINIRLIFWATNIWAIUFNG 7| NaW-UAY N1snaaee Nelungy

NENNARDY (n=30) nauiFELiay (n=30)
AYNIELFHUGLN N NeuMImMAaRY  MAININAADY feuMmeass  WAINIMARES
— — p — — P
X sD. X  sb X SD. X  sb

1. AgANEN lagann 1747 168 1960  0.81 0.00 17.83 170 18.57 1.31 0.56

2. ﬂ’]ilﬁﬂ’]ﬁﬁ‘ﬂ%ﬁ@@ﬂﬂ’]?‘l% 14.07 412 2227 3.4 0.00 14.43 1.77 17.90 4.13 0.00
3. ma?i‘l'ammmmw 13.73 313 19.07 1.68 0.00 13.90  2.07 16.70 3.09 0.00
4. NIANITAULD 16.37  3.32 2140 1.04 0.00 16.50  2.66 19.40 2.24 0.00
5. mimhﬁu% 1713 239 2143 1.83 0.00 15.60 1.89 18.80 2.92 0.00
6. Masindula 21.60 1.90 24.27 1.51 0.00 17.80  3.01 20.57 4.14 0.01

NATIN 99.37 974 128.03 9.16 0.00 96.07 7.45 11193 1243  0.00

1974 3 NALREUWELAZLULAAAINIALIFWATA WA LA ] NOW-UAT N1INARDY TEUTNNGH

NauN1INARLY NAINIINAADY
» nguvaaes  nauulFEUWey NENNARDY nguuFauiisy
ANTALTAUGTNIN
(n=30) (n=30) P (n=30) (n=30) p
X Sb. X  sbD X sD. X S.D.

1. ﬂ"J’]ﬂJ?ﬂQ’ngﬂﬂ@@’ﬂﬂﬂw 17.47 1.68 17.83 1.70 0.77 19.60 0.81 18.57 1.31 0.01

2. madinfivlieyagunan 1407 412 1443 177 000 2227 344  17.90 413  0.03
3. n1sdaansqum 1373 343 1390 207 001 1907 168 1670  3.09  0.00
4. N9RANNIALLEN 1537 332 1650 266 027 2140 104 1940 224  0.00
5. Mwinviuie 1713 239 1560 189 018 2143 183 1880 292 001
6. Marnawla 2160 1.90 17.80 3.01 000 2427 151 2057 414  0.00

HATIN 99.37 974 9607 745 016 12803 916 11193 1243  0.00
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WU NAININARBINGNNARBIHATLULRAENG ANTINN 71aeTUuaSARR AR AR T 10N EATNT §aNd

o o

ﬁﬂuﬂﬁ?mmmLmzzg.\mdm@jmL‘Lﬁﬂ‘uLﬁﬂmﬂ'wﬁﬁﬂmﬂmmmaﬁ (p-value<0.05) (A4 4 Uay 5)
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NGNNARRY 30 44.00 4.81 58 4.50 0.14
QLHBIE IR 30 50.00 5.50
NAININARES
NENNAASA 30 54.83 2.67 48.40 3.53 0.00
QLHBIE IR 30 51.57 4.30

1979 5 WELNEUANHNWANG AR TBIAZILLAINIB LA UgININLA TN A NTsuNIstlesiuansind

ANARARINTIBNHATNT TN WNNGNNAAIUAZNANI BT

UsziAu n X S.D. Miean df t 95% Cl p
Difference
ANIBLEHIUATNIN
NANNARES 30 128.03 9.16
nanFeLWiay 30 111.93 1243 16.10 5269 562 10.360921.84 0.01
naAnssnnIstlesi
asiARinanAmgie
NGNNAADY 30 54.83 2.67
nanFeLWiay 30 51.57 4.30 3.27 4840 353 14109513  0.00
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agthlilgnslgan i andnsnisiduilaaainnisliansalinndndngienian1sineasiauuLLRRE UNAY
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afUsawa
1. fayariall azifiudn nqusaatinedulug) aunisdneseAulssanAnm uazilane e 45.87

T uaz 45.20 U annadeeiunisdne &3dmaiiyyn Feclae; uaz as9ae Bunfioa (2554: 52) Anwn

v o A
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o
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WU A INIELIAUATNINTDINTAING HNINNFNOUNNINARBILATEININguITLLEY aenediibidn

v ' [
o o o K o

oy
NNADA (P<0.05) WunannanTdsunsunfiaadnrinauinlinenansiaausauiFiuganImiuuna a9
#0nPAR9LN1ASe Tanud Snutiaala (2559: 50) MN13ANEINATeIIU TN TNNNTLETNAFINAINDAT AN
¥ A 7 a tdl dl 1 o 09/ A ¥ 1 I o
qun1nFunislianaefiaeiuauanuaiin 2 ldarninatuauszduiinialwdenls nandl udsnis
NARDY NEUNAADINAZUUUAIINAANANINAININAUN I RIUNINaUNIIAaIuAEANTIINGH
wWiauiay uazfidenafesiuanudde 49un1 819993 (2560: 88) Anwn vinnsAnnavedilsunsnnig
dudinanusaLifugunnsianginssinisesiulsnannsuladingadmiunguidesisananuiulaingsy
1 nﬁl o o 1 1 o 1 Yo a dl v Y
guauwianileludandauastlyn na1191 meandingunaseddiiulusunsuiiAazuuafeannusatiiou
a ¥ o o a ! ! Yo ! U a o
qunmuaznginssunistlesiulsnnansiulalings gandneulfiullsunsuuazgendinguiFauinauuas e
= = o v & a o = a o L 9 o
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NINNINUNIIMARBNRENNHTRIF1ATYNI9ATEA (p-value<0.05) uazgendnguuBeuiiay at1elitd Aty
aa a Yo 1] a v Y 1] v a a
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DI o o o A Aot < P = o a o o o _a
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T0016: NMFRANWLLILEIAIEAABIAIALUIADUNTALESNLAAN
USING GENERATIVE DESIGN FOR REINFORCED CONCRETE WATER TANK
Unnwiind dpsiandians ' Answus wend © Aset g3n °

a
'

1 o K = e dl a % & v a o I3
uﬂﬂﬂmlﬁmmﬂw a1 A Tulae lAfNaT1INE AN ARANATIAAIIN NUNANENRUNEATANARNT

2,3 - ° = v A o % < v = o -
819138152a1 a19mATRIaETATNAT 1IN DRI ARENATIAATIN NUNINLNRLNERATAART

UnAnga

muﬁﬂf’ﬂf:ﬁd”mqﬂsxmﬁﬁ@ﬁwmm:mumimm”‘?wLLUU%']@@QL%W%‘W@?L@Q% Lﬁ@muqumi
LﬂgﬂuLLﬂ@Qgﬂﬁl’]\‘l“ﬂ’ﬂ\ﬂNLﬂ@ 3 ﬁaLL@xLﬁ'ﬂﬂizﬂﬂﬁﬂ’]i’ﬂ’ﬂmmu@ﬂﬁ’]Lﬁmluﬂ’]?'ﬂ'ﬂmmuﬁﬁLﬁﬂ{ﬁﬂ’ﬂ%ﬂ?‘mfﬁ‘ﬂ
Wan Lﬁ@mﬂ?mmim‘ﬁ"lﬁ Tnerlszunn %qiﬁﬁﬁmﬂﬁﬂuLﬁﬂummLLaiuéw”Lumiﬂixmmd"mﬁq i
ginssdinAan Mnnsrieainesie 1unAING 100 gIUALAT UaL 300 gnuAdiums

ANHaIATENLAT MedinuLLAnaesdansiine’ sesiafuihreuriadiuindn filkan
dszgnsinnseanuuuidsiniiiea Tneinstleanuuy 100, 300 gnunduns IHwanidsuiiuliunm 3,923.73,
12,719.29 Alaniu ieiBaufeuruhundiionisredineeiel pruuansindsenas 16, 15 uazlinauris
Hutfunns 38.88, 115.59 gnunerfiums auBeuifieuiu Bunaiiiansieaiiedsafiaauunnsinddesay

19, 6 ATNANFL
ARNATY: DUALYEY, NN20RNKULIEINNTRET, N170aNLULIAAUNTALEINIMAN, N17aanLULIEn1la

Abstract

The objectives of this research are to develop parametric modeling and to apply generative
design for the reinforced concrete water tanks design to find the approximate amount of material used.
Then estimation of the water tank material was compared with the typical design of a square shape water
tank with a capacity of 100 cubic meters and 300 cubic meters.

The results showed that the parametric model of reinforced concrete water tanks obtained from
the generative design in this study with the capacity of 100 and 300 cubic meters, the amount of
reinforcing steel was 3,923.73 and 12,719.29 kg respectively. The difference between the actual design
was 16, 15 percent, and the volume of concrete was 38.88, 115.59 cubic meters. The difference was 19,

6 percent respectively.

Keywords: Water tank, Parametric design, Reinforced concrete design, Generative design
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100,300 gNUNANLNAT
2. mmgmiumimmmuﬁ‘lﬁjﬁ@
2.1 1msgufinulaeatne n1seenuuy AeunRLdINmANAeRaneuseliu ACI 318
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Havnanszdndny UANNNNINLNIUITTUNTIN 18 sl

Tognnsnigisng(Shape Grammar)iflunszuaunisaaniuy ﬁﬂﬁgﬂmqﬁyuﬂm WAL TN 3
Lﬁmmnﬂa'ﬂul,l,ﬂmgﬂmqlmi %'\ﬁdﬁﬂﬁiﬁ'ﬁn@'mqﬂﬁwuﬁyﬂmﬂ Stiny; & Gips (1972) {4 fumu 18w 1)
ﬁmumgﬂéwéuﬁu (Initial Shape; 1) 2) AMMUALEATB9371I319 (Set of Shapes; SS) 3) NNUALTATBINGFLIF

(Set of Shape Rules; SR) ua¥ 4) NuuARILMNE9ES (Label; L) tsviiaas dszaansding (2557)

-0

rule
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|if1

nwilsznay 1 4umew Shape Grammar WNaaanuLILIZUNgs

N http://www.nicada-rd.com/technology_sg.html
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g1u130lEnmn Python faudunisi@auldsunsunisnnaw (Visual Programming Languages) filunnmen

wanuniainals (Ugwa naryaugau. 2562)

/,m thick stab

Input thick wall

Input thick top slab

nwisznau 2 1aWsilaf Dynamo @319UULANA8UTIWITina s
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Design Criteria
Andrdmlszfhesuiiazuniamsansruanunesguiany 28 Tu,

minsustiafzzuliaziaeunin fo =0.45fc =

Tnsadavgurataaunin, £c =15,100V1c = 233828180 ksc.
Tundedavsureamdngiy, Es = 2,040,000.000 ksc.
Modular ratio n = ESEC =
FﬂS‘&?LlLi\'ﬁCf‘lt_ﬁﬁi"ll’"‘.’tx‘l.\igr'l.gl.l"su";;\.ﬁn.l.""|‘n S040 i = kac.
minsussieeaulieaamdndy fs =05 S1,700 = 700.000 ksc
Parameter

k =1/(1+fs/n*fc) = 0.337

I =1-k3 = 0.888

R =0.5fc"k] =

Analsis forces

AT H = 3ED0 m

ATTUWLUHUARRLLY t = 30.000 cm

srurfuazamaunin d = 5000 cm

sraz d = 26000 cm

sissiin = 1,000,000 kgim®
Tatus sl Mmax SwH S = 7,148,832 kg-m
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Tuiudusmals Mmax =wH 8 = 7145833 kg-m
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Tuus drumulaeAsunie Mr =Rbs = 10,100.000 kg-m
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CONE FLUGRIDE WASTERATER TANc
et PR Tmin

<} 600 T ;{—,1‘
L | e e e
= = i | e e 2 0 R
aamﬁmmiﬁ@mﬂﬁaﬁ%’wﬁa ﬂiwﬂ’?ﬂ(m) ANVYIW(m) | ANNGI(m) ﬂ%mmmmﬂ_ % Free board | concrete(m3) | Rebar(kg) | Formwork(m2) R/C F/C
Tank 100m3 4.90 6.70 420 137.89 38% 48.08 4658.74 237.12 96.89 493
aealFnasaganieadaeie [anundiam) | A merm) | Armga(m) [UFananag| % Free board [concrete(m3)| Rebar(kg) | Formwork(m2)|  R/C F/C
Tank 300 m3 4.60 14.50 5.00 333.50 33% 123.09 14919.59 469.77 121.21 3.82

nwisznay 10 uuuneay way BNadandufutipeunIad@nmani liviinisneaineasg

ﬁuwma‘fﬂ@'lﬁ'mﬂmsﬁmm ﬂ’J‘IllﬂiIN(m) ANNYII(m) [ ANNFI(m) ﬂ“immmmi; % Free board | concrete(m3) | Rebar(kg) | Formwork(m?2) R/C F/C
Tank 100m3 Casel 5.50 5.50 3.60 108.90 9% 38.88 3923.73 237.60 100.92 6.11
Tank 100m3 Case2 4.50 7.00 3.50 110.25 10% 39.90 3740.00 241.50 93.73 6.05
Tank 100m3 Case3 7.00 7.00 230 112.70 13% 40.60 4167.63 193.20 102.65 4.76

ﬂ?mmi‘ﬁq“lﬁ'ﬂmmiﬁwm FITﬂlIﬂ’S’N(m) ANNYII(m) [ ANNGI(m) ﬂ?mmmmq % Free board | concrete(m3) | Rebar(kg) | Formwork(m2) R/C F/C
Tank 300m3 Casel 7.00 7.00 6.40 313.60 14% 14427 15689.49 537.60 108.75 373
Tank 300m3 Case2 5.50 9.50 6.00 313.50 14% 140.80 14573.39 540.00 103.50 3.84
Tank 300m3 Case3 7.00 8.50 530 31535 15% 115.59 12719.29 492.90 110.04 426
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T0018: N1FAANLULLULLEIANILANUIAINTTNIATIHGS
GENERATIVE DESIGN AND STRUCTURAL ENGINEERING

) 3
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ANRIATY: NNFDBNLLLITINLHEA FAINITNANIAT FAINTTNTATIA519

Abstract

This research aims to present the generative design process in structural engineering and to
study the comparison of generative design methods and engineering methods in structural engineering.
Generative design is a design method that allows designers to explore the outcome of a design choice
based on pre-defined parameters and conditions in every case study. From the study, it was found that
the construction of a case study of generative design and structural engineering of a steel rigid frame
system. It delivers results that are close to engineering design in the range of -8.58% to 2.12 by weight,
as well as creating value engineering by reducing the time spent in the detailed structural engineering

design process.
Keywords: Generative Design, Value Engineer, Structural Engineer
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OPTIMIZING THE POWER GENERATION FROM SOLAR PANEL BY OPERATING
TEMPERATURE REDUCTION OF SOLAR PANEL

ANUUN AFAINN T BsTanee Tamdinng
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Abstract

The objective of this research is to study the power generation of solar panels under normal
conditions and factors affecting the energy efficiency of solar panels. To determine the approach to
reducing the temperature of solar panels to achieve better solar panel power generation efficiency.
The research considers the temperature reduction of solar panels equipped with cooling systems in the
operation of two types of water-cooled panels, namely cooling the front and rear of the solar panel. The
study uses 4 panels of Mono-crystalline 420 watts to operate on the control panel under normal roof
conditions, the water-cooled front panel, the water-cooled rear panel and the air-cooled panel. The data

is collected by experimental models. The descriptive and reference statistics of analysis is used for the
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data analysis. The results showed that the voltage output of the normal state, the water-cooled front
panel, and the hybrid air-cooled panel averaged 36.78, 39.81 and 41.96 volte respectively. As a result of
temperature reduction, the power generation of the water-cooled front panel, the water-cooled rear panel
and the air-cooled panel increased 8.23% and 14.07% respectively. The conclusion illustrates that the
factor affecting water cooling can reduce the operating temperature of solar cells and increase the

efficiency of electricity generation from solar panels.
Keywords: Optimize, Solar panel, Cooling
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a1 ntaad MULLER SOLAR ju ML420M-72 aiiauaniuti (Mono-crystalline solar cell) 711a 420 SR,
42.34 Taas, 9.92 wanuLld 17/ 2000 x 992 x 40 HAALAST

(2
o

AruaNiiRreusaduasaindriananluly douavidunmadl

PV Parameter Value
1. Cell Number 144 (6*24)
2. Rated Maximum Power (Pmax) 420W
3. Voltage at Pmax (Vmp) 42.34V
4. Current at Pmax (Imp) 9.92A
5. Open-Circuit Voltage (Voc) 50.91V
6. Short-Circuit Current (Isc) 10.46A
8. Fill factor (Imp x Vmp / Isc x Voc) 0.7887
9. Total cell area (M?) 1.984
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P =l XV, X FF

e FF = (P, ) / (oo X Vo) = (L X Vi) / (lge X Vo)
i P Aa Aaa Wil (w)

l. e nszualniinanngas (A)

Voo Ao usasulinidlangas (v)

P AR NASNTHgagm (W)

L PR NIzuAlNTgegn (A)

Vi P8 waasulnilngagn (v)

v
o

HANNINARAUNFILIALAL AL A LA RY UUARRUMNRAYTY NUSEAZIBAAIT

AU Tlangas (Voo) . . s
AN — — Y N T TEN AT
an1elni ANFUN AL
07.00 . 32.69 35.15 2.46
08.00 1. 33.46 36.55 3.09
09.00 1. 35.77 38.18 2.41
10.00 u. 37.24 39.63 2.39
11.00 W. 40.15 43.75 3.60

12.00 . 44.52 44.52 0
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AugsAulWinTlnneas (v, )

181 - HARNI1a9ALT AN

anzUni ANGIUNY N AN
13.00 . 40.42 43.75 3.33
14.00 . 37.86 40.56 2.70
15.00 u. 35.98 39.43 3.45
16.00 u. 33.79 38.68 4.89
17.00 u. 32.79 37.78 4.99
AlRALLIIL 36.78 39.81 3.02
NABNN (%) 8.23

HANNINAALTILNI LW AU AR LA TRY uuAAgaUMNRTlANAIWN WU HATIBEAATH

ALl Tlpn9as (Vo)

141 HARN9R9AT WAL N
an1azni anguunvaaLn

07.00 . 32.69 37.26 4.57
08.00 . 33.46 37.42 3.96
09.00 . 35.77 40.1 4.33
10.00 u. 37.24 42.36 512
11.00 U. 40.15 47.23 7.08
12.00 U. 44 .52 47.52 3
13.00 U. 40.42 46.21 5.79
14.00 U. 37.86 43.21 5.35
15.00 U. 35.98 41.89 5.91
16.00 U. 33.79 40.27 6.48
17.00 U. 32.79 38.15 5.36
ALRREUsIR 36.78 41.96 5.17
NABIN (%) 14.07
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T0020: NSAFINAMNNUAILABAABTEULRISAUNAUAZNITUZWNTANL A N 216
N1IATFIU 1SO 27001: 2013 nTUANH F1UNMUAIRLAETTH

DEVELOPMENT OF INFORMATION SYSTEMS SECURITY AND RISK MANAGEMENT
ACCORDING TO ISO 27001: 2013: A CASE STUDY FOR OFFICE OF THE JUDICIARY,
THAILAND

Tuzna qoua | assons Henading °
"ynAnmn Anendaudnnssnfariamalulad aunanenausagEs

? g1an9s] menapudnnIsNAanaw ALl NunAnenasIAm

UNARED

N1saT9ANNUAILAeAABTTLLAN I AWM ARAZNTLEMN sAY IR BN 8 BN AmTgIW 1ISO 27001:

N o o a vo o & o e o o o M
2013 nsTAN®E A1neuAagfssss WHAni1aulaaddnglszaefinednrinseulounafiuaanudiung
daandenamatulagasawme iveiduunanielunisiznnednnis n1sdumanu n1s3nszin1saun
FrunisaanisanuiuAstlaenieloiues wazn1sEuNsANNEES (Risk Management) ANNNIATFIUTELY
13MN99ANN7AMNTUAILARAAE AN NSUANTEWNA (ISO 27001: 2013) TIRLTILAALNANTENUNAATLALIZUL

- 4 as o A eony T - o
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paNomaiuNdNaAagAG9IN FaNDNszuLdayaa saunA daDadluminensidaudAtysieasdng
AATY: ANNITUANLIABASYTZULANIAUNA, NILEUNTIANIAEN, NIMTFIU ISO 27001 : 2013

Abstract

The study on the development of the information systems security and risk management
according to ISO 27001: 2013: a case study for Office of the Judiciary, Thailand was conducted with the
objective of creating a draft policy on information technology security as a guideline for management,
operation, cybersecurity management planning analysis and risk management according to the
information security management system (ISO 27001: 2013), which would reduce the impact on
information systems. The system was able to manage risks to an acceptable level, This research uses a
risk assessment according to ISO 27001 Information Security Measures, which consists of 14 major

topics, each of which comprises a different number of objectives, totaling 35 objectives and under each
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objective. It consists of 114 different security measures, which can be applied to maintain the security of
the organization's information technology system, to increase the standard of the work of information
technology within the organization, and to protect against threats from attacks on the computer systems
of the Court of Justice as well as information considered as resources significant to the organization.
Presently, there appears to be an increase of violence of attacks, contributing to considerable damage to

data and information systems of organizations.
Keywords: Information System Security, Risk Management, ISO 27001: 2013

UNU

faqiiulaniinsiaauutasetnesandalunnii vanedsan asegia naidies uazinalulad &y

WunaniarnauiiantiinamalulagansaunAninatuetneqnii deifadananiniliessnsdeann

wmsgud i ldidunuannclunisdfumluntsinenanuduaaaeade iiussuumalulatiansaunea

(2
Y o a

28983409 a3l 1A

1. fismsdaanaasiaandilalusesnisinwauduasdaensdaliifussuumatulad
arsauna wazlllfiineuuamaljiRsuacnduastlasadaninninsgiuainaniaenszend 4y
B9ANS

. ca oo 4 g o

2. 29ANIENTIANIIATTUINDNNITLEMN AN TANNIREN TWiTRsTesss LA TUIaBAN T AWM A
nliszuuiiagesiud uazlifinnndaends

3. asAnsmaulaunepNdiAstaendtszuumATulatiansauwme

4. Enthiluessnsdianaandanudinla uaznisnszuinniedituanuiiuaslasadtsyuy

wmaTulagansaumna

TlaqifuasAnsinisinmaTulatansaumadionn 13 lun12a 15w iaflunisiiulsz@nsninl

q

o =

n13n1eu Wilaanazaansands gniies uasiissuunaruisonsaseuld widsladiinnsa3ieannusiumg

o

dasasdieliifuszuumalulagansaume uaznsdszifiuaoan@es duieenislana o o

v
v o

U m@ﬁ@:@’f@ﬁﬂmﬁnﬂﬁﬁmmgmﬁmmﬁﬂmmwﬁumﬂmmﬁﬂ warasaANsulasanig
o a dld o al v n’// s 3 o [ dl % v cI/
AnfiveuninisiuesruuwmalulatiansaumaniUssynsd il asAnsasaniunasieasan anduas

o o

ﬂa@mmiﬁﬁm:uumﬂiuiaﬁmmumﬂmwmm‘ﬂm 1ISO 27001:2013 ie1iaAulE lueadng waziiluwuanig
UfiRdwiuEminfignazay weliiansmsswinanansenunaziiniuainaudesussuuimatulag

- = v o , - A ¥ =
arsaunaluasdnsiieaiisaouiuladneasAnsazanunsnguascuuimalulatiansaumaliaed
1sr@nann waziiuANduaslaande lun1s 1 ussuumalulat a1981NA [9Ha9NN198519A NI A
daandaliinuszuumatulagansanna waznistsmsaauides Widuneeniunuuinggu 1ISO 27001:
2013 9193 Tn19Us 2 AUANNAENATNNIATNIFAANITAN T WAL AR AR A UTUANIRUNATRY 1SO 27001
datlsznausian 14 Wadialun) Seusaziadedsznavusaadnnisrasdauouuansneii souudedauou 35

o

notszasd waznelidnnlsrasdusiazde azlsenaudicuninsnislunisinmadnuiuaslasasiaunnsng



nsdszanigimsszaugAn1sIaeszana “uinnssudasulan’ 164

NWINENAEURTNNFUNN Uszanil 2565 25 {u1AN 2565

fugIMuAL 114 4 flmmﬁqLﬂu@fjwﬁlﬂumsﬂmﬁumﬁﬂﬂﬁiﬁﬂa‘zaw%qumm Trafesdlsznauman 4
1l32n17 Ae

1. AAN132UY (Establish) Ans9ANNTAANITUALLne A TRYE SN A (Information Security
Management System - ISMS) A8 NMTLATENNITINUEY Wietintlaqszuusnsaume

2. tlUJUR (Implement) Ae NIt UHLANNTUAR LN T AT TZ UL (Establish) lu/ufjiiRas4

A

wihau MedlenansAiauazatiuinluiuunesy
3. §nel3 (Maintain) Aa nMsdfjummAaug iunisineulng
4. ﬂ%uﬂa;\imjwﬁi'al,ﬁm (Continual Improvement) Ag NITNUNIUNANITNITEULUAZNIRA
U5utlgeatinasiaiiag
s o
EIMEER NG
p % a s o o TS ¥y 4
wWaldszuunalulagansaumanialusadnsiaanudunalasnde wazaiuauldadned

1sr@nann Inedinsmsagaunazsviliuaanudsalunisfnenanuiuaslasadaaeessuumalulagans

1
a

wnARt19aNILaNe uaziIMUANINTIIW e lunsUR IR WIRUELEwN Bl guasruunifiiRe
Wiuesdns lEnszminlepnudiAyaasnisineauduaslasadalunnsldoussuumatulagasauna

YRIAIANT Ima%w%qmummﬁm ISO 27001: 2013

Usslagifinndnazlazu
1. srunmalulafansaumanieluasdnsilianusueasnsde wasdiuweldadinediilsAnsnm
81989ANNIATFIU ISO 27001: 2013
2. fayaansaumearasadAnsliiunisunilesliifiaougnsiasanysnl uaziaanunienldeu
3. sruuAnsaunATeesAnslANnWFanTuns BN sag1aNe LazdasanIzAuANNLLTede
WiuesAns
5 —

4. §1N1TORIMUANIATFIN WWIn 9 lun U JUR KA UELTN S Butiag fauaszuufyfimanu

Y o o
iuesAns

YRULUANIFIAE
- Y v o o o 4 dd s .
1. @AnAnNgANdinlafeaAuNIATgIW 1ISO 27001: 2013 Uaznguunadu 9 Mineadesiussuy
walulatigansgumna
o v v ol/ o a
2. A lalunssuaunisaiemnniualaensiuresss LA Tlulag aA1381MA LAz
nstsuiiinanades sandeannsteeyRuaznisaitayulunsaiiveuanfiEmsluesdng
3. MVUATALLIATEINIIAANT Information Security Management System (ISMS) WIRILULILEMNT
AusiuAslaanstasauna nenflunisiiuuaninsauianus wazinnistsyguiuyaainsiinandias

\WaesuauarinANgaNdinla



msuszgaiginsszauganisiaaiszans “‘winnssulasulan’ 165

NWINENREURINNTINN Uszanil 2565 25 {UIAN 2565
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Assets)
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T0021: N15AANIUUINIINITATIAAAUALTUAINNIASFIU ISOIEC  27001: 2013
nsdiAneL3Em vi3didla Ta iBueadlned 41in
PREPARATION OF ISO/IEC 27001: 2013 INTERNAL AUDIT GUIDELINES CASE STUDY
OF TRIPLE O ENTERPRISES COMPANY LIMITED
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Wiy 4.84 doudeauunnggiu windu 0.37 GeefluszAunin
ANANATY: WUINNNIIAIINEEL WAZHINTZI ISO/IEC 27001: 2013

Abstract

The purpose of this research was to study ISO/IEC 27001: 2013 as the guideline to prepare
information technology audit program for internal auditor based on ISO/IEC 27001: 2013 and consistent
with the operation of TRIPLE O ENTERPRISES COMPANY LIMITED. The internal auditor has standard
guideline audit program and same guideline, which add efficiency information technology and add
assurance to information technology operation about information security on base international standard.
The evaluating satisfaction of information technology audit program from internal auditor. Found that the
evaluation of the overall satisfaction in format, content and audit program can be applied to use was 4.84,

standard deviation was 0.37, which was at a high level.

Keywords: Audit, Guidelines and ISO/IEC 27001: 2013 Standard
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USING BUILDING INFORMATION MODELING FOR IMPACT ASSESSMENT BUILDING
DEMOLITION: CASE STUDY PIER BUILDING CROSS PHI SUEA SAMUT FORT
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Abstract

The objective of this research is 1) to develop an as-built model of the pier building across Phi
Suea Island. Buildings, landings, docks with Building Information Model (BIM) and 2) to apply to the
demolition impact analysis process in the dimensions of money, time, energy consumption, three building
groups were used as case studies.

The results of this research, an empirical formula of demolition effects has been embedded in
the building information model to assess the impact of building demolition on the different family
structures in the model in terms of time, energy, and dimensions for use in analysis alternatives to
manage the building demolition project to be consistent with the different conditions in each project in the

next order.

Keywords: Demolition, Building Information Modeling, Environmental impact
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A good BIM model can include part- and material-based information, as well
as geospatial, financial, procurement, and logistical information.
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MEP/FP

Conceptual

Lay Out Points
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building-information-modeling)
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1N Man 2187 25 13
Machine 2962 12.5 344875
AU Man 1600 12.8 6.656
Machine 2777 5.44 150089.6
o Man 560 15 7.8
199971 Machine 1066 1.5 41385
DS Man 375 6.4 3.328
Machine 533 1.06 29245.4
Usp-utising Man 301 4.81 2.5012
Machine 400 1 27590
PAIAT Man 60 5.51 2.8652
Machine
TTuln Man 1044 10.15 5.278
Machine 2547 5.09 140433.1
1N Man 2187 25 13
Machine 2962 12.5 344875
AN Man 1600 12.8 6.656
Machine 2777 5.44 150089.6
i Man 560 15 7.8
fiusinende 2 $u Machine 1066 1.5 41385
] Man 375 6.4 3.328
Machine 533 1.06 202454
tlsz-utinping Man 301 4.8 2.5012
Machine 400 1 27590
PAIAN Man 60 5.51 2.8652
Machine
1uln Man 1044 10.15 5.278

Machine 2547 5.09 1404331
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Type Properties X
A Fomiy:  M_Concrete- Aectongular Beom -
Type: 250 %500 mm -
Type Farameters
o . o Parameter Value
. R} Structural
g P n Shay
\\\ g - N
el \‘\ b 1250.0
ST % h 5000

E i - e
\.\ . N Identity Data
< |Assembly Code
\_‘\ Type Im
<G . Keynote
~ -~ Madel

[~
IType Comments
URL
Description

Fire Rating
|Cost
. 7 [
@ Voo R GOR Y] [ —

nwdsznay 6 wuuaaed BIM tneldldsunsu Autodesk Revit kamsau [n] uansailn Aniantimaedian

lultlsunsn Autodesk Revit 28911 [1]

WaNINIANNUAAN parameter MABALFELEY TUAIUTBIANUIUNA 250 X 500 NN, AATAINITD

wanaAn tunmsesian@uiii o) et1agniies dssnndsznew 7

Properties ><

. M_Concrete-Rectangular Beam Uondhido
250 x 500 mm

Structural Framing (Other (1)
Constraints
Geometric Position .

| HE Edit Type
=

Materials and Finishes
Structural Material
Structural
It Length
Structural Usage
Enable Analytical Model
Rebar Cover - Top Face
- Bottom Face

=
Concrete, Cast-in-Place gray

=
Other
(=]

Rebar Cover 1 =25 mm >

Other Faces Rebar Cover 1 <25 mm =

t B
Identity Data o
Image
Comments
Mark
Phasing =
Phase Created New Construction
Phase Demolished None
Other -

ANUIENAL 7 NTUARSNALENIATURY TudIL

5. ldaunnsruduiudiilonisfuaunanssnuuaciivesnnTeneuwsiazaia Tnainvuaih 6
guuu sastelalil
LL‘LI‘]_I‘V{ 1 Demolish effect time 1 L391UAU (DET1) L‘WI'W’]L’Jﬂﬂiuﬂ’li%’ﬂﬂﬂu%”umu
WL 2 Demolish effect time 2 LA3asdns (DET2) ievinanlunnaeneuTug
WL 3 Demolish effect cost 1U39971AL. (DEC1) e RulunsreneuTugiy
WLILT 4 Demolish effect cost 2 LA3a44Ns (DEC2) Wevn FulunnFienaudugou

WLILA 5 Demolish effect energy1 k344n1AU (DEET) e nasulunifenaududiu
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Family Types =<

Type name: | 300 x 600mm
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Search parameters Q)
Parameter Value | Formula [ roek |
|Materials and Finishes &
Structural Material (default) Concrete, Cast-in-Place gray |
|Dimensions a
Length (default) 1524.0 =
b 300.0 E
h 600.0 =
Other :F
DEC1 (default 43! = * Length * 1600
= Length * 3190
= * Length * 6.65
= = Length * 163332
=128 m* /b * h * Length
=592 m* /b * h * Length
21 2t Manage Lookup Tables
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THE DEVELOPMENT OF PARAMETRIC MODELING FOR BUILDING CONTROL ACT
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Abstract

The objective of this research is to develop the process of 3D parametric model generation
processes. The generated model is used in the design of building form under legal constraints and as a
guideline for the design and development of building construction along with land-use and building control
regulations. The research process is to interpret the building control laws in the form of computer
programming instructions. In order to design the shape of the building, then take those laws to define them
as variables and create a system of equations to create a parametric model. The results obtained from the
study were the programming instruction for the parametric models’ generation. Resulting in reduced time in
the conceptual design process, Increased accuracy in legal verification, and it can be used as a framework

to define the boundaries of building design more robust than human inspection methods.

Keywords: Conceptual Mass, Residential, City Planning, Parametric Model
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2. WLUANAR9413A1INAR1A1S BIM (Building Information Modeling)
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A STUDY OF OPTIMAL CONDITIONS FOR SOFTENING MORINGA POD BARKS
FOR NATURAL MOSAIC WORK
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Abstract

The objective of this research was to investigate the optimal conditions for softening moringa
pod barks for natural mosaic work. Two factors were explored, namely: type of Moringa pod barks
softener, which were manipulated into 2 types: cationic softener. (Concentration in the ratio of water:
cationic softener = 3 : 1) and glycerin (concentration in the ratio of water: glycerin = 3 : 1) and the
soaking time, which was manipulated into 3 levels, i.e. 1, 3 and 5 days. Factorial experiment using
Completely Randomized Design (CRD) was conducted. Then, properties were tested to determine the
tensile strength and moisture .
The major findings indicated that softening using cationic softener with one-day soaking time was the
optimal condition for softening moringa pod barks for natural mosaic work since this condition yielded the

lowest tensile strength at 4.15 Newton and the lowest moisture content at 3.21%.

Keywords: Softening, Moringa Pod Barks,Natural Mosaic Work
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Abstract

The aims of this research were 1) to study and collect the factors of production in Kanchanaburi,
2) to explore the demand for inputs of the industrial sectors in Kanchanaburi, and 3) to analyze the
potential of the factors of production that supported the industrial sector in Kanchanaburi. Study of
production factors in Kanchanaburi Province, consisting of raw materials / raw material suppliers in
Kanchanaburi, labor / personnel and area in Kanchanaburi. Then survey the demand for industrial inputs
of the industrial sectors in Kanchanaburi at present and future forecasts of the sample group 2 and 3
industrial factories in Kanchanaburi of 25 factories (confidence value of 80.00 percentage). Data were
analyzed using descriptive and reference statistics, consisting of data distribution (frequency,
percentage), central tendency measure (mean) and standard deviation. The researcher processed and
analyzed the results with Knime, a data analytic platform in the machine learning model. It was found that
on the raw material side, the basic forecasting model was analyzed that was suitable for the data for 20
items of economic crop yields in Kanchanaburi, it was found that the most suitable forecasting model for
economic crop yields was simple regression trees because the most suitable R2 value was 0.988. From
the processing and analysis of 20 economic crops in Kanchanaburi, together with the survey results of
forecasting the demand for raw materials of the sample enterprises, it was found that raw materials in
Kanchanaburi, there is enough potential to support the future demand for raw materials of the
establishment. Labor / personnel from the study of trends in the rate of change of all populations in
Kanchanaburi and the population of working age (15-60 years old) in Kanchanaburi, it was found that
there was a trend of an average rate of change of the population by an average of 0.01 percentage and
from the survey of the forecast of labor / personnel needs of the workplace in the future, there is no trend
downgrade or increase labor / personnel. Therefore, the potential of production factors can support the
industrial sector in Kanchanaburi sufficiently and relevant agencies or people can plan spatial
development from data on the potential of production factors that support the industrial sector in

Kanchanaburi.
Keywords: Production Factor's, Industrial, Kanchanaburi
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= s o o =
ANINERLUBTNNTINN dgzq1il 2565 25 HU1AN 2565
4 & 4 o2 N gnans
e 1wah AfTaU _ NANRGLRAE ) . s 4
R 4 NAKAR 3 dausing FGHIH " ulazguuias
NANGAR il wzgn | duifen \NMAINT . (Auieniuy R R wasuulas | _
) . o (P1) HANAR HANAR N LRALIYDINANAS
(l5) (l5) (PFa3a1) WIMIFIN) NALAR .
(50818%)
2560 472,514 469,733 17,710 1,541,046
sudlzuaa 2561 469,713 462,909 17,320 1,653,384 1,600,899 12,338 0.80 W
2.24
JEXNGIN 2562 480,879 | 479,644 - | 1,665,352 (62,811.51) 111,968 7.21 dny
2563 502,591 497,377 18,302 1,643,813 - 21,539 - 129 anay
2560 376,041 373,687 22,134 230,773
. 2561 377,255 | 372,373 - 227,875 216,463 | - 2,898 | - 1.26 ANAY
dnaundl - 878
2562 375,067 296,811 29,238 190,740 (22,323.56) - 37,135 - 16.30 anay
2563 - - - - - - -
2560 126,236 123,793 37,309 188,413
. , 2561 126,873 125,041 37,349 192,313 185,282 3,900 2.07 s
dralnadndau - 235
2562 125,591 123,588 - 185,258 (7,349.33) - 7,085 - 367 ANAY
2563 118,692 118,340 37,092 175,143 - 10,115 - 546 NI
2560 37,362 37,333 3,099 23,114
. » 2561 184,534 | 184,267 12,528 136,886 107,082 113,772 492.22 i
Aol 163.64
2562 81,155 180,982 12,846 133,263 (55,997.87) - 3,628 - 265 ANAN
2563 184,736 183,996 12,871 135,063 1,800 1.35 Lﬁuﬁu
2560 22,021 21,812 2,162 75,833
. 2561 23,185 22,884 2,318 78,472 70,544 2,639 3.48 W
durlzanlsanu - 11.73
2562 18,703 18,492 1,546 57,327 (11,522.06) - 21,145 - 26.95 ANAI
2563 - - - - - - -
2560 83,735 83,675 3,218 60,547
dralnmidns 2561 81,622 81,548 3,103 59,430 60,675 - 1,117 - 1.84 ANAY
1.28
dnd 2562 89,444 88,886 - 62,048 (1,313.69) 2,618 4.41 W
2563 - - - - - - -
2560 26,685 26,440 7,818 47,698
. 2561 26,402 26,125 7,695 46,111 45,693 - 1,587 - 333 ANAN
dralwamnnu - 124
2562 26,573 26,294 7,792 43,201 (1,862.73) | - 2910 | - 6.31 ANAY
2563 26,113 25,985 7,684 45,760 2,559 5.92 WA
2560 15,226 14,485 696 20,938
v 2561 15,369 14,742 703 23,369 25,070 2,431 11.61 U
thantingdu — 21.92
2562 19,502 18,849 1,009 30,903 (5,195.71) 7,534 32.24 N
2563 - - - - - - -
2560 137,457 94,191 - 19,976
2561 136,917 124,216 - 25,340 22,658 5,364 26.85 U
e RER] 26.85
2562 - - - - (3,792.92) - - -
2563 - - - - - - -
2560 - 1,173 25 2,281
o 2561 - 1,255 25 2,494 2,427 213 9.34 W
naag/ld — 0.25
2562 - 1,372 26 2,684 (202.93) 190 7.62 NN
2563 - 1,267 26 2,249 - 435 - 16.21 ANy
2560 1,602 1,034 - 1,424
Che 2561 1,590 1,538 - 2,152 2213 728 51.12 ey
PRGNS — 24.18
2562 1,763 1,747 376 2,678 (574.43) 526 24.44 ARG
2563 1,719 1,711 - 2,597 - 81 | - 3.02 ANAY
2560 632 565 87 1,491
~ 2561 534 484 - 1,285 1,324 - 206 - 13.82 ANA
FETLI] — - 695
2562 632 450 89 1,328 (125.67) 43 3.35 IWNAY
2563 527 429 - 1,190 - 138 - 10.39 ANy
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a s d o =
ANINERLUBTNNTINN tszanil 2565 25 NUAN 2565
L & o P 8nTms
e e AfaEau - HAHARLRAL ) . ms p
R 4 NAKAR 3 dausing FGHIH " ulazguuias
NANGAR il wzgn | duifen \NMAINT . (Auieniuy R R wasuulas | _
) . o (P1) HANAR HANAR N LRALIYDINANAS
(l5) (l5) (PFa3a1) WIMIFIN) NALAR .
(50818%)
2560 2,240 1,857 478 1,192
2561 2,406 2,240 515 1,348 1,300 156 13.09 W
U — 1.50
2562 2,496 2,406 555 1,441 (116.29) 93 6.90 TR
2563 2,641 2,417 603 1,218 - 223 | - 1548 AN
2560 231 219 - 918
| sl 357 333 - 1,508 1,235 680 74.07 W
venvi vy — 6.94
2562 423 391 - 1,850 (691.25) 252 16.77 LWNTU
2563 146 146 - 573 - 1,277 | - 69.03 ANRY
2560 810 - 214
, 2561 912 709 228 645 647
aly
2562 1,239 - 303 - (2.12)
2563 1,301 889 - 648
2560 801 801 202 1,014
W 2561 553 553 180 497 618 | - 517 | - 50.99 -
HENTT - 19.02
2562 388 360 133 494 (264.34) | - 3| - 060 -
2563 403 360 138 467 - 27 | - 547
2560
2 4 2561 189 189 90 207 333 - - -
naziReudeg — 84.90
2562 203 203 99 217 (209.64) 10 4.83 IWHTU
2563 522 521 219 575 358 164.98 L‘WIM‘HL!
2560 1,184 913 176 83
2561 1,425 951 211 67 88 | - 16 | - 19.28 ANAY
nu — 10.56
2562 1,472 1,012 215 97 (16.03) 30 44.78 IWNTU
2563 1,798 1,184 262 103 6 6.19 W
2560 123 123 32 34
Loa 2561 118 118 28 31 24 | - 3| - 882 ANNI
duvineq - 41.99
2562 23 23 4 8 (14.22) - 23 | - 75.16 AN
2563
2560 138 138 66
o 2561 119 119 63 30 18
A
2562 87 79 42 - (17.68)
2563 58 50 42 5

T
o Y o A

AuA: AINUATHEAANTINERT NITNIVUNBATUATANNTS RUFSuUn 17 AANAN 2564 [hitps:/Avww.oae.go.th])

ANULINIW/AARNINT
HaNgANETASENITNAR A1LINIU/ YAaIng Tudsndaninyaus U w.a. 2560-2564 Hanuan
152 m1nINIUNA Lade 892,537 AL HEnsn1silAasulLlad A iindy fesay 0.17 wazdszansdanneu
(109918 15-60 1) 1aAE 543,337 Au Hamsnisilaauulas lwasinay fasas 0.01 Fatlszansdanineu An
Y Y Y ¥ v . o . Y v . - -
\ufenay 60.88 1091lsvansnianun Mialilszansasmdan A Fuasaneiady 13 ane Hauaziaun

AILRUNINLAZHNTN
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25 FUNAN 2565

NWINENAEURTNNFUNN Uszan1l 2565

mazFy

W

vemaay

iy

Vil

sz

desmamag

nwilsznen 2 ausuilseansTudsuianicyauisiedn 5 I (W.A. 2560-2564)

15,978

dnnuszrnsludininmuauy3ieds 6 1 (W.A. 2660 - 2564)

25,800

18,036

27.014

21,085

12211

3158

21,803

32601

22418

34,066

40257

32338

20,000

38242

UszpnsTinm

40,000

53270

57.930

58,463

50.000

Uszzms

65,558

65,305

91422

90,000

angnIe NAIIN an9NIg
ARERHY 9 2 v g 3
3o . 1 o . " uasuilas | dsvanedy 4 o . n ulaeulas
Nun i szans or] dusing Faaz wlaeu J . or] Ausing fauay wlaeu 2
v Laael NN 21E L2l
AIUNA utlag . - utlag .
(Feeaz) 15-60 1 (Fa8aY)
2560 | 887,979 0.17 542,381 0.01
2561 | 893,151 5172 0.58 AN 543,909 1,528 0.28 T
Amin — —
2562 | 895,525 2,374 0.27 [ATHE) 544,014 | 543,337 105 0.02 RIEGIN
NIYauT 892,537
2563 | 891,976 -3549 | - 040 | amaq 543,678 - 33 | - 006 ARAY
2564 | 894,054 2,078 0.23 AN 542,701 - 977 | - 018 AR
2560 | 98,858 - 0.17 65,293 - 0.39
81N 2561 | 100,282 1,424 1.44 e 65,978 685 1.05 A
\fiee 2562 | 100,420 99,332 138 0.14 AN 65,672 | 65305 | - 306 | - 046 AnAY
moyault | 2563 | 98,917 <1503 | - 150 | anaq 65,319 - 353 | - 054 anad
2564 | 98,182 - 735 | - 074 | anaq 64,263 - 1,056 | - 162 N
2560 | 92,164 - 0.53 59,955 - 0.19
i 2561 | 92,263 99 0.11 AN 59,833 - 122 | - 020 AnAY
ane —
) 2562 | 92,389 91,432 126 0.14 [ATHE) 59,750 | 59,750 | - 83 | - 0.14 ARAY
NINZN
2563 | 90,147 -2242 | - 243 | anaq 59,721 - 29 | - 005 N
2564 | 90,198 51 0.06 AN 59,490 - 231 | - 039 ARAY
2560 | 64,515 0.76 26,012 1.69
. 2561 | 65,081 566 0.88 e 26,615 603 2.32 A
AUND q —T
_ | 2562 | 65460 379 0.58 VAN 27,008 | 26,976 393 1.48 T
FIENTRh 65,559 — —
2563 | 66,250 790 1.21 LAY 27,427 419 155 RGN
2564 | 66,490 240 0.36 i 27,817 390 1.42 s
2560 | 57,227 1.23 28,389 0.47
X 2561 | 57,763 536 0.94 AN 28,602 213 0.75 T
ane — —
2562 | 58,146 383 0.66 LAY 28,806 | 28,712 204 0.71 TGN
nslan 58,463 — —
2563 59,096 950 1.63 AT 28,838 32 0.11 RGN
2564 | 60,085 989 167 | LiWau 28,927 89 0.31 e
2560 | 57,680 0.20 38,273 - 0.03
i 2561 57,963 283 0.49 i 38,275 2 0.01 iasiu
/N8
o 2562 | 58,115 57,930 152 0.26 WY 38253 | 38242 | - 22 | - 0.06 ARAY
FIRFGY
2563 | 57,747 - 368 | - 063 | anas 38,178 - 75 | - 020 AR
2564 | 58,146 399 0.69 i 38,233 55 0.14 asiu
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= s o o =
NM']QVIEI']@EIuﬂ‘iVlﬂ‘g\‘IWIW ﬂix@'ﬁj 2565 25 HU1AN 2565
ARIIN"T NATIN an9NIT
NATIN ne? g B e 1
¥ " 2 o . " waesuulas | dsranedy 2 o . " wlaauulas
wun i dszang Laqe dausing | Feuay laey 2 . Laqe dausing | Feuay PR 4
2 Langl U g Laael
LAV ulag . N utlas .
(Faeaz) 15-60 1 (Faaaz)
2560 | 52,608 0.42 35,352 0.33
X 2561 | 53,298 690 1.31 G 35,698 346 0.98 et
aUne - —
. 2562 | 53,549 251 047 | (ndu 35821 | 35,705 123 0.34 sy
Wity 53,270 —
2563 | 53,398 - 151 | - 028 | amas 35,837 16 0.04 WnTu
2564 | 53,497 99 019 | Ty 35,817 - 20 | - 006 ANAY
2560 | 48,033 0.1 32,396 - 0.02
i 2561 | 48,163 130 027 | ndu 32,365 - 31 | - 010 ARAY
AND PR PR
: 2562 | 48,329 166 0.34 | finau 32,382 | 32,388 17 0.05 WnTu
UaNaDE 48,198 -
2563 | 48214 - 115 | - 024 | amas 32,428 46 0.14 sy
2564 | 48,250 36 007 | ndu 32,369 - 59 | - 018 ARAY
2560 | 38,323 2.58 10,758 5.88
. 2561 | 38,929 606 158 | \iwau 11,645 787 7.32 EEn
N8 - ——
L | 2562 | 39,571 642 165 | 1wy 12,347 12,211 802 6.95 RGN
favanfy 40,257 PR fud
2563 | 42,073 2,502 6.32 | findu 12,890 543 4.40 T
2564 | 42,391 318 0.76 | Ay 13,516 626 4.86 T
2560 | 34,059 - 0.15 22,344 0.21
2ne 2561 | 34,342 283 083 | tiwdu 22,408 64 0.29 iaau
e 2562 | 34,352 10 003 | finau 22369 | 22419 | - 39 | - 017 ANAY
34,066 T
nazian 2563 | 33,726 - 626 | - 182 | amas 22,444 75 0.34 T
2564 | 33,852 126 037 | wdu 22,529 85 0.38 A
2560 | 32,761 5 0.10 21,988 5 0.35
. 2561 | 32,734 - 27 | - 008 | amas 21,796 - 192 | - o087 ANAY
AUND
2562 32,718 - 16 - 0.05 anad 21,781 21,803 - 15 - 0.07 ANAY
WUNNIU 32,691
2563 32,613 - 105 - 032 anad 21,765 - 16 - 0.07 ANAY
2564 | 32,631 18 0.06 | finau 21,685 - 8 | - 037 ANAY
. 2560 | 31,705 - 0.26 20,944 0.25
2N8 7 7
‘ 2561 | 31,808 103 0.32 | Ay 21,045 101 0.48 RGN
AU 7 PR
2562 | 31,894 86 027 | inau 21,061 | 21,055 16 0.08 T
FREETREY 31,595 —
¥ 2563 | 31,196 - 698 | - 219 | amas 21,068 7 0.03 T
(12441
2564 | 31,373 177 0.57 NI 21,158 90 0.43 iy
2560 | 26,874 0.25 18,004 0.06
i 2561 | 26,950 76 028 | iy 17,971 - 33| - 018 ANAY
418 -7 P
2562 | 27,068 118 044 | Ay 18,068 | 18,036 97 0.54 N
vueaLFe 27,014 —
2563 | 27,037 - 31 | - oM ANBT 18,091 23 0.13 RGN
2564 | 27,143 106 039 | iy 18,046 - 45 | - 025 ANAY
2560 | 25,667 0.17 15,842 0.40
2561 | 25,785 118 046 | indu 15,959 17 | 074 iy
AUND -
V. | 2562 | 25888 103 040 | finau 15926 | 15978 | - 33 | - 0.1 ANAY
fradan 25,800 —
2563 | 25,819 - 69 | - 027 | amas 16,065 39 | 087 T
2564 | 25842 23 009 | ‘wdu 16,099 34 | 0.21 A

dl ] a o = = o o a = =) v o dl
AN dauuIvsuarAmunnalulagnimzideu a1dnusmimimzidau naunisdnases (AUAUIUN 2

4N91AN 2565 [https:/stat.bora.dopa.go.th/])

a

o & =
ATUNUNLLATH

A9AnNLUTZNAUNT
= o a s A A o ~ Ve e A & A2 2
HANNANEITAR8NITHAR ANUNUNTUAINTANIYAUYT WUI1 SIndanIyauyTHiileNivay

' >

D

9,483.15 A3 ailawmns Tnaaneanesnnil dsuazs Avadan iuaneninungeqn 3 a1duusn Tadnug

3,655.17 3,349.38 LAY 3,295.95 A3 NN TANAT ATNAIAL IALNUNUBIRINTANIDIAULT NIHAZIDH AR

o 3

ZMFMN
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NWINENAEURTNNFUNN Uszan1l 2565 25 {u1AN 2565
L . o7 FEAIAZ e NC T
ARIZN AIND
(A39NTALNES) ARAaUin (NlaLNes)
uURdw annnyauLs 19,483.15
1 NBINNN 3,655.17 145
2 Az 3,349.38 230
3 FRadan 3,295.95 102
4 nslam 2,728.92 50
5 e 1,236.28 -
6 Lanaas) 967.22 40
7 ANU9EY 831.30 98
8 AR 807.14 30
9 Wangzian 622.00 64
10 aFGN 610.97 12
11 WUNNIU 535.78 24
12 nuadLlse 502.23 75
13 VINuENn 340.81 30

o

07 AN UUTE LR LA LN BN AU NTENTNNANIUY RUARTUT 4 HAaTAN 2564 [hitp:/www.e-

report.energy.go.th/area/Kanchanaburi.htm])

HansANETAdaNINEs Aunssan ulsznaunsludadaniyauys wud Sadanisyanys

FNunFagnulsznaunig 19991152 2 a1101 46 199971 1az1999711520A7M 3 a1101 896 1999118 994

A9Au 942 99971 uardnulsasugaaunssn uasudaAnayauys 138U 79.01 anseilamns Andufenny

]

° o

W
4 dY v oA o da o

0.41 29INUNINNATRITINTANEYAULT aULNANE NN NN TIUERAIMNITNGINEA

3 a1 lAun ennevinnzni 81NaYInNeg LaTaINaeINIyAuLs H15991ueRaIuNgIINAIUIL 229 196

waz 130 199UAMNAIAL LATIHBLLNANNNAKART8 19N UAAINITNGINAR 3 aAU LA naRsTuaT

QNN gAAINNTTNENNNT UazAATTLazNAATUaTAN A9 UgAAUNIINAWIN 122 108 Laz 104

o  ar = = o 1 d’j
ATNAAL Tmﬂmwmmﬂmmmiﬂu

T o
¥ g Wan 393 }
dszinnaasiiui - - Faaaz
(m139nlalums) (GRERN RG]

T3
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