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MECHANICAL ARM CONTROL SYSTEM WITH PLC AND ARDUINO
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ABSTRACT

This paper presents a mechanical arm control system using PLC and Arduino. The objective is to study
how to control a mechanical arm with PLC and Arduino board. The process starts from programming the PLC
and Arduino board to control the mechanical arm to the aim position. After that, the mechanical arm movement
accuracy was investigated from the error of object movement into target position via the conveyor system.
The results of the mechanical arm placement test 30 times showed the ability to work correctly 26 times,
representing 86.6%. Therefore, the results of this study can be used as a model for further development within

small-scale industrial plants with a mechanical arm operating process.

Keywords: PLC Arduino
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ABSTRACT

Nowadays, everyone wants to have good health without the disease. But at the same time, having good
health is caused by good eating along with exercise. Nowadays, everyone wants to eat comfortably and does not
want to exercise, but if everyone has these ideas, then the future will be at risk of various diseases. In order to
start looking after one's own health with a simple method is by choosing each meal and then recording to count
the number of calories in that dividing menu. There are also exercise, walking, and running, but these methods
also require counting and recording. But nowadays, everyone has a smartphone that supports Smart Watch or IoT
(Internet of Thing) system that eliminates problems in counting and recording. There is also analysis and
calculation, allowing us to understand and allocate behavior for your health as well. Therefore, we can extract
information from SmartWatch to more useful by downloading the application, which is a health application that
combines the program to calculate the nutrition (INMUCAL nutrition), the program to calculate the body mass
index (BMI). The program can also calculate the energy burnt by the body each day (BMR). And besides, we can
retrieve the heart rate (HRPPG) and the physical activity level (Smart Activity) from the SmartWatch by linking

with the application for analysis to be more accurate.

Keywords: Application, analysis, exercise, nutrition, smartwatch
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ABSTRACT

From the trip to survey, ask for problems from stores, customers who have cashier systems, such as
exercise problems from third parties and outside before causing damage. For this reason, to conduct research on
the prevention of action by The program is divided into three parts: thermal detection, banknote detection, and
sneaky employee detection, using the OpenCV library for more than one (dataset) used to refer to. Human
behavior in work before preparation and after training according to the aforementioned characteristics, it was
found that placing the camera at the saddle screen and the angle of view of the whole employee affected the
accuracy of the analysis. Factor Abnormal staffing and the number of joint inspections of multiple channels can
be effective, this dodging effect can be alerted via Line and can be viewed from the web, the opportunity for

moderators to know in captivity to protect the protection and protection of assets.

Keywords: Stance, Fraud, OpenCV, Datasets
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Brute-Force matcher, https://opencv-python-tutroals.readthedocs.io/en/latest/py_tutorials/py_feature2d/
py_matcher/py matcher.html?fbclid=IwAR1zl-mqEGNucMpEXLTIBSQET--BrkZ-
zUv_BRS5p2uJFpANCfdhZ7fWuOkI

implement a YOLO, https://blog.paperspace.com/how-to-implement-a-yolo-v3-object-detector-from-
3/bclid=IwAR1eVcoQmFAb2noHjYI5SPSABBFxRBOnwHOxGoMeqw0SYhle6hnew8xE2ZVw

Install Python 3.6 on Raspberry PI CLI, https:/installvirtual.com/install-python-3-on-raspberry-pi-
raspbian/?fbclid=IwAR3Xtkbb BdBgjLBfV9d5Xj t3FP4A-VajgX8Ht59kyQYPzhLLrUuUIDtBM

Object Detection with Voice, https://laptrinhx.com/object-detection-with-voice-feedback-yolo-v3-gtts-
1617637939/?fbclid=IwAR2zx9z£5jbGHohJGzcx8jQswSVScIpWIINE6tu-J17Dtnujgtl-4HNV2FE

0OV5647 Camera Board /w CS mount Lens for Raspberry Pi 3 / B/ B+ /2 Model B [Online],
http://www.ebay.com/itm/OV5647-Camera-Board-w-CS-mount-Lens-forRaspberry-Pi-3-B-B-2-
Model-B-/281212355128

Raspberry Pi 2 on Sale [Online], https://www.raspberrypi.org/blog/raspberry-pi-2-onsale
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Raspberry Pi Camera Module - Pi NoIR [Online],
http://www.warf.com/view.Raspberry Pi Camera Module Pi NoIR-8562.html

Raspberry Pi Camera Module [Online], http://www.thaieasyelec.com/products/development-boards/raspberry-
pi-cameramodule-detail.html

Wikipedia [Online], https://en.wikipedia.org/wiki/Raspberry Pi.
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ABSTRACT

The objective of this research is to study the thermal efficiency and energy saving of the small steam
generator, using firewood as a fuel, of the mushroom steaming process. The efficiency test was done at the current
steam generator and the energy saving assessment was conducted applying the insulation. The mushroom was
steamed 2,500 pieces/batch for 8 hours. The results show that the steam generation rate of 50.0 kg/hr. The fuel

consumption is 46.3 kg/hr. The thermal efficiency is 14.5%. The outside surface temperature is 98 degree Celsius.
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The thermal loss before and after using the insulation is 834 and 124 W respectively. The thermal energy saving
is 710 W. The fuel saving is 1.34 tones/year which can be converted to 800 baht/year. The pay back period is 2.5

years.

Keywords: Steam generator, Efficiency, Mush room cube
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ABSTRACT

This research solves the defect problem in the product development process of the armature SB model
that the total defect ratio is up to 76.84 percent. It affects the delay of the proposes a new product to the customer,
including effects on the production cost and product confidence. The research is executed in 4 phases. The first
phase uses the check sheet to collect the production data. Phase 2 uses the graph and the Pareto diagram to select
the problem to be improved. The spring distance is lower (Spring min) than the standard is the highest defect
ratio at 66.29% of the total defect. In phase 3, we brainstorm with 5W2H and the fault tree analysis (FTA) to
find out the root cause. It shows that the inspection criteria are set too strict. It is the type I error that the
manufacturer is responsible for the risk. In the final phase, we adjust the spring distance checking criteria from
0.2-0.6 mmto 0.1 - 0.7 mm, as well as test the noise from the opening-closing that cause by the spring distance
changing. The results of the experiment show that the defect ratio is reduced to only 14.58 percent and the noise

level is acceptable too. The cost can be reduced by 1,046,880 baht per month.
Keywords: Quality control, Compressor, Armature, Fault tree analysis, Type I error.
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v i) 1]
"lﬁ’lﬁaunﬂgﬂl,mu gﬂﬁwmmmmﬁuwuﬁwqm@wa 5EMI909R U5 NB VA Ao AUMIMaB LN
I I a o =3 ~ q Y (K o E) A o ~ KR 79
Wuanuduese nazihnBGeuisedvulnaeunaenisiianudils Tﬂamﬂwﬂsmﬁﬂmﬂizqﬂ@h
Y '
nanmsiluyeiFen “QRQC Escalation report (Quick Response Quality Control)” (¥39¢ NMATUASAUE,
2562)
a Y 4 1 v .
3.4 M3IATLHA1TTanNNANYAI (Fault Tree Analysis: FTA)
3 A A & Aa Bldy ] a A g’; o FY a d
Whuaseslenientenlsyuwassaluanuaes uaﬂﬂmuuﬂflﬂflummmﬁwmmmmm
Ty Iduderfuunuiaiielal (Fish Bone Diagram) Taguaainnuduiusszning (Effect) fuaumne
Ao qUa o ¢ A = a 7 o ) Y ]
(Causes) N IMIAAMAdNEHUS WM IANY1 AAT AU lawazmsmuamaunlymilvasa
I o an 7 A o 4 s '
Usziau (guiiny Magyd, 2555) TasusunnsaiAnuilszgnd FTA TudeiSenniolueeAnsdn “Factor
Tree Analysis” FAUAT wsﬁ“luﬂﬁwé"ﬂﬁa Materials, Man, Method 8¢ Machine
3.5 INANAMTIZANTNDS (Brainstorming)

=~

& A a4 o b o S 4o )
!,‘]J“Ll!,ﬂiENNﬂﬂgﬂu']n’ﬂ%iuﬂ'ﬁWWu’N']u FNLATEAUNTITINNLNY ﬂ'liﬂuﬁ']ﬁiyﬁ'] NITUININDDN
< a & o ' a oy ] A A PR a A v
"lJ'fJ\?ﬂfyjﬁ1 LTJ“L!ﬂ'lﬁI,LﬁﬂQﬂ']']iJﬂﬂLTiui')llﬂuiZﬁ’J'l\?ﬁiJ1"]§ﬂ1uﬂq3JQlﬂﬂﬂmﬂﬂﬁiﬂﬂﬁﬂuqﬂﬁﬂulﬁﬂ L‘W?JG],W
a U a [ dﬁl a Y [ a 3 a o
ﬁmclfﬂsl,uﬂqmﬁummaﬂmuﬂﬂal‘l/iilc] ﬁuumrﬂﬂiamﬁalw‘v;ﬂﬂuuﬁﬂmaziuﬂﬂmmmmu (‘ﬁ"l'l«!ﬂ?i!ﬁ

WNNZATIUUR LAzl gnad INANTTY, 2553)
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« v o v o ¢ oy ) o A3 o o
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¢ o a 7y .
4.3 3!ﬂ§18ﬁﬁ1!ﬂﬁlﬂlﬂﬁ‘friyﬂ1 Vl?ﬂWi’JLﬂiHﬁﬁ‘U@llﬁﬂJﬂ\iﬂﬂJ‘l’ﬂ QRQC Escalation Report Lag

U

1
S

a 7 ' A v = o A Y a 3 9
Angziaunguendazdyn e Iinsivdaeterseaungnne Iinadayni1uue @1 Factor Tree
Analysis FI9UNANYTZANYBINAAIIN 4M 7D Man, Machine, Method 1182 Materials

4.4 rmwanwamalSuilye Tasldimaiiamsszanauouiio@usiuimeiaeandesnd g

4
a = I3 v A o 9 < @

mynaymiveads uazimuadiyiannuduivesnmsilivilye

4.5 naaes AndumsnaaslduuamemsdSulgudlanhineldszeznar 1 dou ludeu
WYAINIOU 2562

o a = 1 1 [ 9 =1
4.6 agUwaduiiu manfSeunsunaszrinanenuuazndain1Inaasd A29n314 (Graph) 59103

a S A o A A Y A A A o o v Y
andarelunamrsetladeninervesous esudunamslivlzalnsouaiu

a W

5. HaN13328
= v X
5.1 ANEITBYANUFIU
[ ] I~ 1A [
1NMIANEIBIAUTENeVVeIAsNTUNMAn 1dun Wadneed (Filed Coil)mgag(Pulley) uag
s s o A = a s s Yo o a
0134419973 (Armature) AILHUNINN 1 SIUDINTLUIUMITNAADIT 11903 N IATUNOUNNIY AUNUNING 2
Y v
a o I 1

TaenszuIUMIATINFUIZNAYU I 3 YUADY AD Concave Checking Wumsasivaoun1sIeuYes Plate

J v o 1

A ' ' 0 o ' < 1Y ~ 1 @
Widanadomsgasynieesines nudawad wagshldadndudiman funeuwsamwestszoziany

. . <3 ) 1 \
Stopper High and Run Out Checking HJuﬂ1§@ilﬂﬁﬂﬂﬂ31uq0m®ﬁ Smppa”HWﬂﬂﬂa31MQQﬂzﬁdNa@ﬂ

Y H Y
M3ANIDVDIFUAINTZNBY HAZATINABUMINIAUNIL HIONITIMIIVOIFUIIY HINTIAT Run out WIN
a 1 o Y o 14 I A [ o Y . . S
i lagdahlddrensumesiidosduianiionm gamensnsiaden Spring Checking 1lumsasivdou
1 . A A ° 1 = o 9 A o 4 4 o ] L4 =) o 1
71 Spring 1HA1FI 130A1N31 Plate v 1A ilore15 1905 lilszneuduyadezinmsniaunisves
Y v
MFuugansedmnInnasgu derah liiidoananihaou
11 v

5.2 thUSIVTINVOYA

Y 9 v

Fudiuerieesju SB inaaswwaauaziuilgan s aseaudidouliuiny — fugiou 2562

= ° g 2 = 2 ) a ) [ a =2 g @ '

Taglinamanaaoadwuniuaynuaud uazsuauds (uenyiavouds) AW13190 1 Fadoyadinalign
o a <Y A A o A Y @ . v a =
unaeszideyaiiemenymilumsauiinlasaudedanns 1o (Pareto Diagram) azdaaduluaen

o . ' I { o ' o
Yaymiaumnan 80:20 Fawu Tayn Spring Min i utlymniiunud luaelUvinmsiidadiuveudogan

66.29% AIUNUNINN 3
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al_d d ¢
Vhanewa Wiad

¢ J
913LNIV0T

4 v [ .
HHUMNA 1 AGNTLLTAN (Magnetic Clutch)

‘ Receiving —){ Assembly H{ 1*'Rivet }—) 2°'Rivet
I=—==-=-=-=-=" | Tt TT T I===-=-=-=-=-"- |
' I : ioh : ' 1
: — T Stopper High | | Concave | Stopper
pring &R
! _ Lk un Out . ;
I‘ Checking ' | L Checking : Caulking
I ‘Qﬂﬁl‘i’]'ﬂﬁaUﬁ"]ﬂ\ﬁd : | Checklng 1 | PASIIABUATIY |
I 5
| ] . | 52 , 2
: FTMATUIRTEIY : | Qﬂﬂ'ﬁ‘ﬁﬁﬂUﬁ‘lﬂﬁﬂu’ﬁﬂl . T /ey v948uu :
Lo e e e e a : StopperlAa&aTiyl I e e e e e — a
1 m’fuwaﬂﬁudw |
| [ I
Final Checking —— MFD Stamp ﬁwl Packing }—> Store
a a s ¢
UAUMNN 2 NTEUIUNTHNANDITLNIIDT
M15197 1 Check Sheet N15NAADINAADISUITDS U SB
Date Input Defect Type Output (%)
(2019) (Piece) Spring Min Stopper High Other/MC FG NG
Setting
26/3 95 17 68 - 10.53 89.47
2/4 295 122 - 69 35.25 64.75
29/4 218 99 - 71 22.01 77.98
24/7 95 90 - - 5.26 94.74
2/9 100 81 - - 19.00 81.00
Total 803 409 68 140 23.16 76.84
NG (%) 50.93 8.47 17.44
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_ 0,
600 | 100.00%
88.98%/./100.00%
500 - 80.00%  _
- 66.29% X
2 : g
@& 400 é
) - 60.00% 3
[ =
é 300 ©
o
8 - 40.00% 8
= 3
™ 200 G
o 2
- 20.00% 7
100
0 - 0.00%
Spring Min Other/MC Setting Stopper High
a =)
YUAVDUAY

d' = 4 g
UNUNINN 3 Pareto ﬂlﬂﬁﬂmﬂ?ﬂlﬂﬂ!ﬁﬂiuﬂ1immﬂi 34 SB

5.3 Innezraunavesifym

mﬁmmﬁmm@;mm‘}y’ucﬂ'eJum@m’%ﬁ’msmﬁ’ﬁ’f@ﬁ!ﬁaﬂmﬂ Pareto 3113 qLAZ AIATIZHAY
QRQC Escalation Report fattanaluais1afi 2 Tﬂﬂ%’ayaﬁ"lﬁlﬁmﬁuﬁe WENMIFARUIEH NI (FG)
HarFuEe (NG) dm5unsal Spring Min Ao A1A5299Ad 1590111055149 0A152 1319 0.2 — 0.6 mm.
Tagdnf1 3 4191099 Spring Checking FUHUNINA 4 MIATIAOVIL ITZozINNAYTIRUNAIYA Rivetl
#a3 9A9UD4 Plate Tagfanad3at 3 mmzﬁ’magﬂummmyu%ﬁwmﬂ minfvlavmilaiad vieg

" v a g o
ﬂmmmmgm%:mﬁmﬂu NG iU

A15199 2 QRQC Escalation report: Spring Min

QRQC Escalation Report
Gemba (@g1u939) Problem description by SW2H
1. What happen Armature assy has spring department lower than standard

2. Why is it a problem High TLR which to productivity and FDPR result.

3. When it happen 2-Sep-2019

4. Who detected Wipawee p.

5. Where detected Armature assy Line A / Spring Min checking process.
1. How detected Spring Min checking by machine

2. How many 74/100
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UHUMWA 4 A1V Spring Checking 3 99 (JULNUVDIITI)

A U

Tumsszanauesiidoaueldnfisuifiouny Best Model Ananagluilagiiu fie ju DM waz CL

q
9
2 A

TaonfFouioyludiuilsyney vuia tazinaiinasgIunuesdlszneudnsduneuianuamilousu
HANA1T IR B Hub Length §aumuninii 5 uazaiasrviaadseiinininsgruniy 0.1 -0.7 mm. $aih
UszIAudIna1nNAnTE i@ A0 Factor Tree Analysis #0193 4M FWHUAINT 6 F9 Hub Length
HaEAIATIAOUANNGIV Spring Tudnfigminaueliuamand lude'la Tauiiswazidondail

- MI = Material (Hub Length) ﬁﬂ'mﬂﬂauammmmammuﬁmﬂ@iwaaﬂ"lﬂmn Best Model lag
fimAIuANYEs SB fip 17.0 - 17.0 AR Best Model 90R1LANAD 17.2— 17.4

- M2 = Method (33mM391011) = Avaiiees lun1sas19@ouA1NgIved Spring limioury
@1 Best Model a9nal#niuaun1snan 1aAna1991n Best Model

- M3 = Machine (19393505) = miloum Best Model

- M4 = Man (Wiin911) = 11119URD Best Model

Details DM CcL SB
Hub P/N Z0015192 T601083 20018942
Hub wing thickness 3.0 + 0.3/0 23 + 0.3/0 2.3 +0.3/0
Step of wing for Rubber portion NA 0~0.2 0.2 0/-0.05
Parallel of wing for Rubber portion 005 A 0.05 | A 0.05| A
Parallel of Stopper sitting 0.05|A
Hub length 188 £ 0.1 19.3 £ 0.1 173+ 0.1
Outer dia. ©26.0 0/-0.1 @22.7 0/-0.1 @22.7 0/-0.1
Conentric of Outer dia. 0.05|G 0.05|G 0.05|G
Inner dia. @16 + 0.3/0 @16 + 0.3/0 @16 + 0.3/0
Spline length 9.0 + 0.3/0 9.0 + 0.3/0 9.0 + 0.3/0
Rivet hele P.C.D. @40 + 0.05 @35 + 0.05 @35 + 0.05
Rivet hole dia. ®6.1 +0.1/0 @6.1 +0.1/0 @6.1 +0.1/0
Invelute spline 12.5x23x0.5 12.5x23x0.5 12.5x23x0.5
Surface coating CATION Zinc plating Zinc plating
Coating spec 13 +5micro Not defind Not defind
Supplier

= = s o
URNHHNINN S ﬂ"l‘iLlEEI‘UL‘V]EJ‘]JI‘Nﬂ‘lJi%ﬂ?JTJi%W’JN?H DM, CL ttag SB
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FACTOR TREE ANALYSIS FOR OCCURRENCE
Why the problem occurred

Version 7.

#REF!

]

Standard : 0.2-0.6
NG :0.1-0.3/0OKpart 0.2-

am 3]

FACTORS [4] CONTROL POINT [5]

STANDARD [6]

OK PARTS [BAD PARTS|
y]

Potential Root Cause
of Level n+1

JUDGMENT
(Only write Y/N/D)

POTENTIAL
ROOT CAUSES
[12]

COMMENTS [13]

Imachine parameter not

ame as base model b

MATERIAL ~

Hub leght 17.2-17.4

17.2-174 17.2-17.4

17.0-171

achine parameter not

METHOD ~

Contri

ol spring deplacment in|

preduction line 0.2-06

0.2-06 0.2-08

0.1-0.3

achine parameter not
ame as base model

MACHINE ~

Same as current production

machine parameter|
not same as base
model

base model
control 0.1-0.7

- MAN b same as operator

4 a 4
UAUNINT 6 miamiwwmmcﬂﬁw Factor Tree Analysis

5.4 ravauuIMal3uilya
a o A o o @ P v A o o A
Anauwansaaduaioses ju sB ldmusuuinisiaziihmmaasanalu 2 tuimasi
o a s P L4 o
5.4.1 15U Hub Length Tagmsnaaoanano15iu993 31 SB 30 31 AUMIUSuanue1ves
' s 4 " a v oa ' ' a § o
Hub (Tasnsmrvesesnilsznoudumuan) wud sunaveuds liuana1aaini@ay Ae e dnszezanugaves
Spring T1#1M1i9UD3 Spring Checking 3 99 vziind1tTo0 1 99 # L unasinsATINaY AaWUAINR 7

9
[ Y

aninie1da311871 Hub Length lifinadoiSinaveuds

@ Act. Spring 1 (mm) @ Act. Spring 2 (mm) Act. Spring 3 (mm)
0.8
0.6
0.4
[]
Y L]

* e - ° e L] [ -

0.2 s — 8 o 5 TS_TI_*"_ - —
8.8 e N LN R s
. L] ]

0

a8 o
uuMni 7 kamsnaaouilasu Hub Length

o

a o U J v a 1
5.4.2 INUNAATUAITNEGN Spring ﬁﬁﬁ'ammmmﬂmmmimaummm Spring IANUUANAI

o g’; d' 4 ] 1 [ a 4 1 ) o
14 A9 0.2 — 0.6 mm. 1Az 0.1 — 0.7 mm. NaNvaAszaey luuana1ady 393A312H 1891 MImvuamnasy

A

v @ J ~ A Y a 3 v A a A I
m3anananiisanuriowunany 1l ervtlumsdaduladanaindsenn 1 (Error Type ) Wioilu

Y v
¥ Aa

v Y g I
nandumguiuiuvesd (FG) 1uanu

alad'

a d‘ v a a . a Y g‘/
ﬂ’)"lllWﬂWﬁWﬂﬂWWﬁﬁﬂﬁﬂﬁuiﬂﬂgLﬁﬁ (Reject) AUATU (Lot) YU

g

v Aa o a @ 1 a o o [ ' °
Sudnsoulumssunansznuvesduanes nasiaananuismiudimuaediogludesmuavesgnm

U

a 9 . [ A . Y = g Y o
LLaZIﬂﬂﬂﬂﬁ!m?ﬂ?”IlIQQEUGQ Spring 3L TAINANDLTEITUNIU (Noise) senams 15 suiludemruaves

A o 1a @ a o sA 1 = [l 1
Qﬂﬁ'mmwuﬂ"l’i'é’fm"lmﬂu 100 db(A) HazAavANITNATDUNAUINAANUNNNIUNINAIDYTESHIN 75 - T8
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o A o & = Vet a ¢ 2 a ¥ v do A
db(A) AMLNUNTINN 8 ﬂ\juuﬂ\uﬁuﬂiﬂuﬂqjﬂﬂaﬂﬂWaﬁﬂqjlnlﬂﬂjiu SB ﬂﬂﬂﬁﬂﬂﬂimﬂm“ﬂ@lﬂﬁuﬂ?mq&

I~ 9 g ' o
V94 Spring 1 0.1 — 0.7 mm. !‘Viﬁ@uﬂ‘ﬂ Best Model é]?\u‘l]uﬂﬁwﬁ]uﬂﬁwﬂﬁﬁi?{ﬂ’mﬁﬁ

1

da i Vo
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Spring Displacement vs Engagement Noise
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AADUAIINUN YD
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o F o { o a '
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ABSTRACT

This research propose a guideline to improve the overall equipment effectiveness (OEE) of the
automotive parts stamping process. The speed loss of machine is a main problem that impact on the overall
equipment effectiveness (OEE). Thus, we applied the flow process chart, the rapid upper limb assessment —

RULA and Why Why Analysis to analysis for helping us to reduce non-valued adding activities i.e. unnecessary
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motion of worker, unnecessary movement or transportation and wasted time waiting for transportation of forklift.

The result of improvement can increase the average of OEE from 33.29 to 48.92%.

Keywords: Automotive Parts Stamping Process, Overall Equipment Effectiveness — OEE, Flow Process Chart,

Rapid Upper Limb Assessment — RULA, Why-Why Analysis
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ABSTRACT

Most of the current containers that we put food are made of plastic or foam boxes. After the use is
finished, the container becomes rubbish and will greatly affect the environment. Due to slow degradation Plus
informal disposal and higher consumption, The use of natural products is in great demand. Because it is beautiful
and natural-looking, pleasing to consumers Therefore, the basic processes, forming patterns, were studied by
rubber product molding techniques. Determine the material to be molded into the sample container. Design and
build a small molding set. Provide binders used for the stabilization of natural materials. Experiment for forming
and the Conclusion of the experiment

From the results of the operation and the experiments, it was found that the study of the prototype
extrusion set Using a rubber molding technique Can be applied by various elements It is possible to have a
parameter of 10-15 layers of banana leaves, a temperature of 80 ° C and a molding time of 90 seconds, and a
dried banana leaf. It takes 60 seconds, and this process can produce prototype containers from natural materials.
Under the suitable size of the mold, the area of the mold is smaller than the mold plate area of the machine or the

size of the mold area, there is an area of no more than 60-70% of the mold holder plate.

Keywords: Rubber Molding, Kitchen product, Natural material
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ABSTRACT

Nowadays, melon farmers face many problems including market risk, high manufacturing cost, and
long lead time. According to Bhadibhan’s experiment at Uthai Thani, the Internet of Things (IoT) helps farmers
to water, fertilize, and control other agricultural inputs appropriately for four ages of melon plant. There are four
formular of fertilize, first enhance the growth of trunk and leaf, second enhance the growth of branchlet, third
enhance the growth of flower, and fourth enhance sweating. As a consequence, melon becomes sweater and
bigger, lower wage cost, and the farmer spends shorter working hours. This corresponds to agriculture 4.0 “Do

less, Get more”.

Keywords: IoT, Melon, growth, agriculture 4.0
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ABSTRACT

This paper studies on the preventive maintenance inspection for the factory high-voltage electrical
devices. The main objective is to review the standards of the provincial electricity authority high voltage electrical
device inspection standard, and to inspect the high voltage drop out fuse on high voltage pole using the thermal
camera model Testo 875-1i, in order to scan and to evaluate the abnormal cases of devices from the thermography
base on the standard. As the evaluation results, the regular surveillance and preventive maintenance planning are

absolutely carried on for ensuring the quality and reliability of electrical system.

Keywords: Thermography, Thermal camera, High voltage equipment, Drop out fuse
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ABSTRACT

This paper presents an improvement of a Jig holding a frame part of submersible pump in a production
process with CNC turning machine in order to reduce a defect and a production time period. The original
production data including the information of defective products is corrected and used to be analyzed for evaluating
the cause of the defect. The analytical data shows that the original Jig has more step for setting up and also has
the poor method of fastening causing the frame part is unstable during production process and being a defect.
Therefore, the new design of Jig and fastening method have been improved. The parts of Jig are designed to be
installed on all three clamps jaw of CNC turning machine and the previous method of fastening, all three clamps
jaw of CNC turning machine that being inside the cylindrical frame part are then stretch simultaneously to press
inner surface of this cylindrical frame part, has been changed. For new design, Jig will be installed on all three
clamps jaw will press to outer surface simultaneously when all three clamps jaw move inward. A new Jig parts
are designed to be covered almost of the length of the frame part and also has an adjustable screw for setting up
an alignment and a stable position of the frame part before machining. Moreover, the new Jig can also be installed
on the other three CNC turning machine in the same production process that make the production line is flexible
to use replacement part of Jig on another CNC turning machine if there is one was shutting down. The prototype
of the new design of Jig is fabricated for testing in the frame part production process with CNC turning machine.
Initially, the sample of the test shows that the new Jig can help to reduce the setup time of each frame part for
machining from 7.01 minutes to be 2.45 minutes and also can help to reduce the defect of 2.60% to be 0.448%.
Moreover, the new Jig can be installed in the other CNC turning machine as mention before by using the related

equipment in the same function.

Keywords: design of Jig, reduce a defect, CNC, submersible pump frame, production process
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ABSTRACT

Nowadays collection of information through information systems is very important and imperative and
is at the forefront of educational advancement as well. Finding local or international information They have equal
access to computer networks, so data collection is very important. In which the data is collected for quality and
can be edited It requires tools that will help in efficient storage. Convenient to store As well as the accuracy and
speed of the information. In this research the objectives of the study was to was to assess the satisfaction
of the use of a student data collection system, form 1 student, 1 database of educational institutions in Songkhla
Province. The respondents were educational institutions in Songkhla Province. The system was randomized,
3,000 sets were studied in the first semester of the academic year 2017 and questionnaires were used as a tool for
data collection and statistical analysis. The data were collected by using questionnaires and analyzed using
descriptive statistics. Mean, percentage, mean (X), median (median), modality of the sample (Mode), the lowest
score of the sample (Min) and the highest score of the sample (Max). Student database management system,
student form 1 person, 1 database for educational institutions in Songkhla Province From the sample group, it
was found that the language used in the database system is official, relevant and clearly conveys meaning. The
database system helps to make the work faster. Database system Facilitates the preparation of performance reports
for those involved, at a high level, second only to the efficiency and benefits of the system, namely management,
security and access to information. Of user Which was at the highest level, was statistically significant at
()_( =4.88, S.D = 0.32), in which the data storage system for students, students, form 1 person, 1 database of
educational institutions in Songkhla Province Can be used as a student's passport or resume for applying for jobs

in the future.

KEYWORDS: Student Database Management
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ABSTRACT

From the situation of the spread of the COVID-19 virus in the past. Causing all educational institutions
to refrain from teaching and changing to the online courses format. The experiential learning in electrical
machines laboratory was quite affected. As the students are unable to do experiments with real electrical
machines, they lack skills and understanding. Therefore, this article presents the use of MATLAB / Simulink to
help simulate the behavior of transformers, which is one of the subjects of the study. To study the performance
characteristics of transformers under various load conditions such as determining the efficiency and voltage
regulation for online teaching in electrical machinery laboratory. With the aim of giving learners more skills and

understanding including being able to be used as a replacement for teaching in the real classroom.

Keywords : Transformer Modeling, Open-Circuit Test, Short-Circuit Test
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A THREE-AXIS CNC MILLING MACHINE CONTROL

BY PID CONTROLLER
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ABSTRACT

This research is about creating and designing the control system of 3 axis CNC machines, which will
be used as the prototype for studies and experiment of closed-loop controller designing. The movement in 3 axis
was driven by 300-watts permanent magnet DC Servo motor and 400-watts spindle motor. Each axis contains
motor control set that use pulse width modulation. Under the closed-loop position control with PID controllers,
which were made from computer program. The order for the position of movement was created from 2 types of
movement profiles. The first one is constant acceleration-constant retardation. The second is constant

acceleration-constant velocity-constant retardation. In which the value of velocity and acceleration that are under
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the control can be changed. From the experiment, the control of movement by the first type of profile, for X axis
the best value is equal to +/-1.3mm/s” and as for Y axis, the best value is +/-1.5 mm/s” and for Z axis, the best
value is +/-1mm/s”.The best results of the control under the second type of profile order for X axis occur when
constant velocity is equal to 4 mm/s and constant acceleration is equal to +/- 1.5 mm/s”. And for Y axis,the best
value is when velocity is equal to 4mm/s and acceleration is equal to +/ -3mm/s’. And for Z axis, the best value is
when velocity is equal to 2mm/s and acceleration is equal to +/-2 mm/s’. The velocity and acceleration were
limited because the nonlinearity of inertia that has not been simulated in the mathematics model, the uncertain of

friction in each axis’s structures and the speed of motor response.
Keywords: CNC Milling machine, control, PID controller
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ABSTRACT

In this article, the maximum Peak to Peak displacement of a vibration for an internal combustion engine

is investigated. The maximum Peak to Peak displacement of an engine vibration can be used as reference value
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for a replacement of an engine mouth instead of a distance 100,000 km. The amount of 39 testing cars which have
a same engine mouth, Honda Civic 15 data, Honda City 14 data and Honda Jazz 10 data, had been collected from
the Honda car service center during August 2019 -November 2019. The result showed that, for the 1800cc engine
(Honda Civic), the maximum Peak to Peak displacement for a replacement of an engine mouth is 0.6mm. And
also, for 1500cc engine (Honda City &Honda Jazz), the maximum Peak to Peak displacement for a replacement

of an engine mouth is 0.4mm.

Keywords: Vibration, Engine Mouth, Internal Combustion Engine, Peak to Peak Displacement
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ABSTRACT

The objective of this research is to study 1) the frequency of number occurrence in the Ist - 6th digits 2) the
probability distribution of numbers in the 1st - 6th digits 3) the relationship between numbers in the 1st - 6th

digits. The data of Thailand lottery is collected from the past 20 years ago until September 1, 2020. The statistics
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used include number, percentage, mean, variance, t-test, chi-square and Pearson Correlation. The results of the
study shown that the frequency of the numbers occurrence in the 1st - 6th digits 1) number 1, 5 and 9 always
shown on 6th digit, number 1 always shown on 5th digit, number 6 always shown on 4th digit, number 3, 4 always
shown on 3th digit, number 5 always shown on 2nd digit and number 7 always shown on Ist digit. 2) The
probability distribution mean of the 6 digits was equal to the mean of the uniform distribution at the significance level
0.05 when testing the distribution with chi-square. It was found that the numbers in 2nd and 6th digit were uniform
distribution. The numbers in the 1st digit (unit digits) was a statistically significant difference in uniform at the level of
0.05. 3) The 6 digits were not statistically related. The conclusions show that the first prize results from digits 2 - 6
(from the left) were random with a uniform distribution. The first digit or last digit of the 1st prize is a non-uniform

distribution and number 7 always shown on the first digit, in the other hand number 9 rarely shown.

Keywords: Probability distribution, Lottery, Uniform Distribution
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ABSTRACT

This paper presents the seismic behavior of building structures reinforced with ferrocement and
expanded metal. The structure is a 3-storey commercial building according to the standards of the Department of

Public Works and Urban Planning. The reinforced concrete frame is a beam-column system and with precast
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concrete floor. The seismic behaviors of the existing structure and the retrofit buildings were investigated for
three seismic intensity areas: extreme severe, moderate high severe and moderate severe. The non-linear static
analysis (pushover method) was conducted for the modeled structure with nonlinear behavior of beam and column
and equivalent strut model for infill panel. The results showed that the existing structure was severely damaged
due to the soft story in the lower column with the plastic hinge formation at the end of the columns. After
strengthening with ferrocement and expanded metal, the retrofit structures enhanced the stiffness and strength up
to 3.0-4.2 times without plastic hinge formation at the lower end of the column. In addition, the damage level of

the retrofit structures was low, and that it can be acceptable.

Keywords: Strengthening, Ferrocement, Expanded Metal, Nonlinear Static Analysis

o U d‘ U
1. anudAyazninve sy
¢ 1 a ' 4 a X a ¢ ¢
vingmsaiukuan lnaargaimadululszmalnevuin 5.9 uaz 6.45maes gudnaia
uriudu Tvaludszimaan ui 2 wgadnieu 2562 yagudnas uinaansusglszny lavlsz v
1 9
a1 Tagmansznuainaauuruau lmawnsasud 1dlu 10 Sandamamiie sauningunnuniuas

Tuilszmea Inelioiaissuumnneaiialasluldeenuuuliseesuunuan 1l Fee1alianuasne

v 13 A

a o A s 42
ﬂ1‘5Lﬂﬂﬂ’]1m%ﬂﬁ1ﬂﬂ%ﬂWQﬂﬂiﬂqﬁl Tagmn1ze8198491A15 VU IAANNA JUUAdINIan 1AM HBIas n1n

= v o

@ ll - { A g 1A Vo @ U 1 o
maumnag‘luﬁuﬁL‘?fmmmmmimuwuﬂu‘lm ”lﬁlm WWNUIALNT, WUIANTYIULT LASINHWIANULNIUNYT

3

2 &

I Y o o a o A o a a oa E 1 o 1 FY Y
Wuau damsuemsnalye IﬂEJ‘VI’JVlTJ llaﬂ‘]alﬂ!%‘]/‘li]ﬂﬂiiNﬂWi’JUﬂlLUU&D’Hﬂ@uiH&h’HﬁN LHDNITINATUN U

1A o

5 1 [ a 1 .3’, £ Y 3’, 1 1 a 1 1 3’,
pimstTuatlanyuzitalas uaruuuyetoImsiniineds mildaruanimgaiuasoun UYL

9

Y Y v U

=2 g Y 3 a A oa Yo R o = a 9
ﬁ]QL‘]Jumﬂiﬂlﬁ?%uﬁ?ﬂ@ﬁ]mﬂﬂﬁ’J‘]Jﬂhlﬂ ﬂ'JEJmGWNﬂaTJQ’Jﬁ]fJﬁ]\TVI1fﬂiﬁﬂy1W€]ﬁﬂ§ill"lJ@QIﬂ§Qﬁ§N@1ﬂﬁ

a

v 1 a A 44 A o o 1 ) a < v
ﬁ’]uuwu@luhlﬂ’ﬂulﬂ]ﬁwumLﬁﬂ\?ﬂ?ﬂlﬂu@uagﬁg’Juﬁﬂﬂ\iﬂaTJ Tﬂﬂu\uuuiﬂﬂ'ﬁﬂiglﬂ'ﬂwAlmglfﬂlﬂJ‘]Jﬂf‘)\uLﬂ'J

]
v A

A A o o s 4 < 4 3 a a o
Taoidonmaiamsiasumasniomes Isdwuduazazunsuvanin ilosnmiumaianisasuiaei
4 ' 4
lidudeunazaneadialigs mungdmiveras luiuimanil
av 9 a o o A L4 o £ Fy
MraUITeues Inseadrwasumaeniunn Tuyad Tyannz 11 uaznuedng winuygud?
= A o o 9 A a ¢ & ' o A 4
(2557) Anmsiasumasiumuduau Tnvesermswmalyd 3 sulaourumantseneusouen Tuiui
1A o 1 a o A [ 1 a o w
pruAu 1M25ZAUFULTINN 3. UWS HAMTAATIZH IABITMINANDIAITNLI Matasuiduasouuen
9 9 X H
91715 tazFuaeesiuau 26 au M ld lassaiwerms imamsitauuususeu wazaimsiaaoun
9
Nt 3211199 UIaZ Demand-Capacity Ratio TaiAudoMyuamIasgIumMseoniuy s A UaNITnULUDY

91713 0gluszaun 1191 1901A13 14%UA S. Longthong azAme (2020) AnwimstasuiiaeInsaaig
= a <3 v 1 a9y o a J 3 A 4 4 Y =t
AounsaLEIIanuazrmisnedgalees Isdmuduazazunsuranin wun  manudumuaNuiie
I A o o { A VA 3
yoaIaseadouduaiuiigs (BF-SR) uazuuuia5uuninedy (IF-SR) galiu 64% 1az 87% v941n59a3519

' ] Y
PuEIRD Amsndoudduang Tassadaasuiias (BE-SR) tazuuuMasuunanedg(IF-SR) gaiu

1T a ~ o A

Y
o o o : ! ° ' , <
ﬁ\i 77% 1ag 66% AU wmﬂ'é)awmuma“lﬁ’mmquwm‘?uﬁa 4.56 1MLy 5.53 li/l']ﬂ]ﬁ]\iiﬂiﬁ"ﬁ}ﬂu"llﬂ

£

1@ (BF) uaz Insadoudaaiumas (BF-SR) Ufwu udinayeid uag lwyad dayanns 11l (2563) Anwn

- - 3

a A o 3
‘Wf]G]ﬂ'iillgﬁuWWHLLWHQ‘HUl”ﬁ’ll"'l]ﬁQIﬂiQﬁ%}N’t‘ﬂ'ﬂﬁWuﬂﬂﬁ’t‘]ﬁ‘l/lLﬁ'i11f‘ﬂZ’Nﬂ?ﬂﬂiﬂlﬂaﬂuﬁzﬂguﬂiﬂmﬁﬂaﬂ

a9

1724



v H H
M3Us2YNINNMITLAVMALAZUIING VHIIMAATUNY ATIN 1552911 2563 Tuh 18 FuNAY 2563

v 9 1

' A a o w Y1 o ) a J ] a 9
WU Iﬂiﬂﬁﬁ'%‘llﬁﬁllﬂ?ﬁ\ﬂ“ﬁﬂWﬂWQQGI"Iu“Vﬂu’q\?ﬂ'NIﬂiQZ‘Tﬁ"lﬂlﬂll 1.53-3 11" LlﬁgﬁthWUﬂ1ilﬂﬂﬁUﬂ‘ngu

waraanilaneen Tnseasuduiadenyuwaraanilaeduaziaszauanudemeogann Tasmmng

1A

2 o ] 3 A o v w
Lﬁwuawuazwmﬂaa*ﬁuw"lumm;m UAZATUBUN 2 Kazemi Lagaae (2005) ﬁﬂ‘bﬂﬂ1ﬁ\ﬁ‘ﬂ!£i\1£$ﬂu5ﬂﬁ]\1

@9

] a o v 9 3 A 4 = 4 o Y v v 1
iEneUnIAEINMaIRIenzunsuranRnuazies IsFuua TﬂEl‘ﬂ1ﬂ15‘1/lﬂﬁf)’ﬂﬂ181@]!L§\11!U‘U’]§]ﬁ]ﬂi WUIN

i laseadadiannumiledntasf1aas uns AR WINNUYUDA 5.5 191 Dung @ Plumier (2010) 14711
o v w <=1 LYY J 3 a
MINATOUMIAITVUTURDUVDILAIAZINT UHANANN1BTALTITYTNT WU LASAZUNT URANANAIUNIY
l 9 1l = = = 1 1% d'
usuReuaemsideglIded1ad uazlisnumileregluszauigeawin S. Panyamul tazamz (2019) ANk
A o o P H - A 3 v I A ¢ d a A9
MsEsufIaeIaseas 1 duAUATAIES HANA W8T 1T HNUALAZAZUATUHANANINDATIUNIU
uruau 112 91PHANINATDY WU LANFIBE1TANWN LI AIAITIUMIULTUNOULALAITIATDUA

Y ¥ A 2 = @ Y a
ﬂTIﬁJNT]’Q\‘ﬂJHlﬂﬂL‘]JC%UUW]El“]Jﬂ’ULﬁW]'L!LL’U“IJLﬂiI

[ dJ av
2. ]ﬂq‘di%ﬁﬂﬂﬂlﬂﬁfﬂi)ﬁ]ﬂ
A = = 9 1 a 9 a L4
(1)L‘W’f]ﬁﬂﬁnlﬁglﬂdﬁEJUWIEJ’Uﬂ’J"Ill’(;ﬁll15’[;]15]']1!‘1/]111!“50!!,1%1‘!@]1!llﬁ?ﬂl@ﬁiﬂiﬂﬁﬁ"lﬂ@?ﬂ?iW1m“])'EJ
= a < y A2 1A dy A A =} o
ABDUNIALT TNV AN 3 YU ‘wmagmnmmwwumﬁﬂﬂumﬂmuauamzmmﬂmmﬂﬁ:mﬂ"l‘nﬂ
A = a Y Y 1T Aa a o G a I
) LW@ﬁﬂHWWQﬁﬂiillIﬂi\iﬁ‘iﬁﬂmuﬂ?uLLiQLLNuﬂumlﬁ’J"UﬂﬁEﬂﬂ”liW1ﬂ!"If€Jﬂ6uﬂ‘§m?fﬁJMﬁﬂ 3
S A a o oy Iy ¢ g a
yuitaSumasdomos IsFuaiazazunsananin
a o w Vv 14 i§ A d s
3. ﬂ]‘i!f,ﬁllﬂ]i’l\‘liﬂiﬁﬁiNﬂ'JEI!‘V‘IE)ﬁii"U!NHﬂ!!ﬁ%ﬂz!!ﬂﬁﬁ!‘ﬁﬁﬂﬂﬂ
a o w 9 d‘d @ T a 9 a o w v 1A 9
fﬂilﬁillﬂ?ﬂﬂiﬂﬁ\iﬁ‘iﬁ@?ﬂﬁ“ﬂﬂwuQﬂﬂﬂﬁ Usznoualremsadsumaua a1 WUINDBY AJY
a 4 N J Aa 3 A o Y a o_ @ 9 o
L‘Vlﬂ‘LlﬂL‘V\lﬂiIi%Lhuﬁlﬁiﬂﬁzuﬂiuﬁﬁﬂﬂﬂ ﬂ"lﬁﬂ1u3mf]@ﬂllﬂﬂ1ﬂﬁﬁﬁi%ﬂﬁiufﬂ a 1”1)’!;L'U1J°’lﬂﬁ’f]\11ﬂi\1
< 3 v 1A ax A = a
éi’fmwuﬂmuazNmﬂaagmmnmimauaiﬂa Longthong tlagAME(2020) TasmslHnes IsFuudiesy
muﬂsqmﬁﬂﬁﬂmaﬂmmqwaum uazm’%umwﬁumman 1.5 L‘VI'T’U’E'Nﬂ’J']ilﬁﬂﬂWH L‘Vll'lﬁ,ﬂ“h"’Nﬂ’NiJfﬂ’J
aS " v 9 a d‘a é’ a d‘ Y v a o w 9 G
memmmmamguwmﬁmfmmmJumnmﬂmamumugﬂmwm1a nidauasuialaseaseneunIa
A o o Y I A 4 S o = Ao o 9
sumaednes Issuuauazazunsuranan G]HJE‘IJIHWT] 1b Matasumasmuazialsznouaie
< = B 3 g o
IManfan (Steel angle)"’llu']ﬂ 40x40x6 mm%mgmwaﬂmamazmum 4 HU LagIMNAaZUNIUNanan

o o w ¢ o A o o { o
ANDANITNYN mimmmmmﬁ’mwmTmuumawﬁmmmmmmm uaadluning 2 mmm"lffﬁnﬂ

n

' " a "
Pue:085fcab di _di - + T;[d,' +Mexc (1)
2 i=1
oM,
y = @)
h

= A ~ o 1 A o o A L 7 o A o o
1D Puﬂ'fl L!,ﬁQq@ﬁjﬂﬂﬂi$ﬂ1§l@lﬁﬂﬁiNﬂ1aﬁ, e ADILYTIYDIFUIVDIULIINTEN, Ele D NIAN

U

) ¢ Y o A o w A o w9 ¢ Y o a A o v
mumuimnumawummmmﬁumm, Mm- o mmmumuinmumamummmmu, f, 1D N103DA

P
o v 9 ' v

ADUNSA kse, T, ApMasdiumuniitonssdsvesnihdamuiaesui i,V fio mdsdumunsudou
yourhdaauaiuige, d fie Anwanvesnihdaduaiumias, b Ae anugeveudl, a fie Anundg

Y A k3 Y o
VYOINITNTLIYANNAY (Stress Box) 1ag A AUNINVOIHUIAALE

1725



v H H
M3Us2YNINNMITLAVMALAZUIING VHIIMAATUNY ATIN 1552911 2563 Tuh 18 FuNAY 2563

Y o A a o v o H 4 <= o Y
IﬂEJ‘U1!"Iﬂ'ﬂH1ﬁﬂlﬁ1-ﬂ1uﬂﬂﬂ1ﬁlﬁillﬂ1ﬁ\i IMUIUTUASUNIIUASIUBDTINANAD ﬂﬁ’iuﬂblﬂiﬂﬂ
Y o { ° o v Y %4 o v Y
N1 nNLUY "’UH"I?’IWL!W]@LETT?ILW?JW%I‘TIJ Tﬂﬂmimmmmmmmumuimuuﬁ Mn HASNTINATUNIULLTN

A Y a o w d' o = [ A ] a dl o
ROU Vn voalasediaa MuLasuige L‘Wﬂu"llﬂl’lﬁEJ‘]JLWﬂUﬂHLLiQ!ﬂﬂuﬂTﬂlLNuﬂuVl‘l"i’J‘VllﬂﬂiS‘Vﬂ

Taseadeormsiineglundaziiui

Ferrocement with Expanded Metal

Ferrocement y Expanded Metal Sheet

&L [V T 1

Pl 15dy, 15dp |
R —— F—» 1
<. ‘

Steel Angle

{ < ! : o
JUn A 1a Tnsedoudana JUn A 16 nihdaa Tnseadig

3 S A o w I A s
i 1 Tasateauduaiuiaadiomles 155U (Longthong HazAME 2020 )

F,
Expanded Metal Steel Angle(@ 4 corners
A,
- AtZ o
Coa, | €,=0.003 0.85/.
‘ ! N s e a
1 | a o [C=0857ab
Rebar ! v _a
o ye d,-3
‘ d,——
‘ d,—g\
‘ O KIXZKS3
\ T,
' S
Layerd | T,
LoyerB T
[ I .
LayerC o
2a) nihdarm s ua 2b) MINTENYANUATIATOANAD 2¢) MINTLIPUVDINUIYNT

Y o a o

~ v Y Iy J 3 A
HMNN 2 gmmgﬂwummmuazﬂmmﬁnmmmmwmTwmummmmﬂﬂmaﬂﬂﬂ

4. A UHUMITIDY

4.1 2IMIAUUVY

' y 9
=~ o A

Y o v a ¢ oA A )
’éﬂﬂ159’]“L!I,L]J'Uﬂ1ﬂuﬂiﬂ!ﬂu81ﬂﬁw1mﬁﬁﬂ ’Q:'N 3 %Y ﬂ\?ﬁllﬁﬂ\icluﬂTWﬂ 3 MNUFTUUANDIAITAULDD

4 Y
= v A

° v& a I A v o o i v @ '
ﬁ]’]aﬂ\flw@]Qﬂgiuuil?mﬁuﬁﬁ’lﬂ%ﬁﬁ?@Glul"l]@]ﬂ’]ﬂlﬁﬁﬂuaz@]z’)u@]ﬂ AU Site 1: 9. INFU IINIALUNT

Site 2: 0. 1109 JINIAMYIVYF Site 3: 0. 109 Ve TATwHUNT

1726



v H H
M3szguINMITzAuNALaZIINA In1IMedeaa Ny ATN 15 Uszan) 2563 Fum 18 FuAY 2563

T RJB T T R.B T i T R‘B T e T R‘B T FUATUMAIPN+11.25 U
A A A A A M i [P0
1 1 §
3
C1 Cl C1 Cl C1
B2 B2 B2 B2 s
T T T T T T T T T T T T S u
S [ SO A
3
C1 Cl Cl Cl C1
- B‘Z - ]?2 - B‘2 - - B‘i - : seuiidizs2s u
T 1171 - 1] T 1 I
1 - I —  —— . )
B S S S S S — — o — — | 2-DB16 s 9 |2-DB16
500 — . -
Cl1 Cl Cl Cl Cl . 1| 2-DBI6 5 RB6@150 RB6@150
S| RB6@150
sdudnozs L d | 2-DBI6 o 1DBI6 2DBIG
AR5 1 .
200 o0
———a00 Jm]—l am :m)—J Cl B2 RB

a ] a ¥ )
HNNN 3 Iﬂi\?"U'ﬂLL"]N Lla&’i']ﬂgﬁgmﬂﬂ!ﬁ']-ﬂ'luiﬂi\iﬁi'N@']ﬂ']ﬁ@u!LUU

a o o { o & A o o < a ¥ 2
mseenuubidsudwanaluglnmi 4, 5 dail madsumhaslnsedends TasAndsazunsunan
a 4 a o < [ 9 @ a o w
AnuIA XS-43,63 IFeudaaanumannindanuidinasanugua dmsumsasuiidenuldazuns
3 A A 2 a o < ' 1 = A &
IMANANYUIA XS-43,63 1NBAAANUIHANRINT1HIIAINE 1.5 M1veennuanaIu Nilaemuaaily
1 ~ 9 a a é’ Y a dy Y A v 1 A YR
Fuideryunaradnorniaiuldusneil Tassduuunniimiireuilla misdiauugs 0.95-1.51wa3
A o u wa qY | Iy ) 2 a ¢ 4 ) : <
m3tasumaniaeg 19vles Isauudidsudreazunsanan inuua e 22 NIaeIAIN IHUAZINTIWEAN
FnfimsBadreaanindervina 6 uu daymdr 1) lumisnedy szezvie 30 mudmas waghmsauuuy

UNUAT

SeAUATHNAIN <1125

1.5d=060m 1.5d = 0.60m

o 42 R T
FERUWUTUS 48.25 d=0.40m

= fuhiun C1

P 300 0.35 m]
== TuianTy B2L,RB 1
. A 4525 1 ooml O _
‘. = ;rﬂmﬁmmmnnng & - | Masonry Infill Wall

1 Bolt Dia 6 mm 260m
| R : Expanded Metal Type 1T
5.00 205m

P
TEAUNUTI] +0.25

|
E

NN 4 Tnsadoudaua-a1u ve901As NS uMaa Site 1,2,3

1727



v H H
M3Us2YNINNMITLAVMALAZUIING VHIIMAATUNY ATIN 1552911 2563 Tuh 18 FuNAY 2563

2-Layers Expanded Steel Angle 1-Layers Expanded Steel Angle

200

Metal Type XS-63 L40*40*3@4 comers Metal Type XS-43 L40*40*3@4 comers I-Layer Expanded Steel Angle
b 4 Steel Angle Ay Steel Angle Metal Type XS-43 LA0*40%3(@4 comers
| A L50%50*3@4 corners Ay L50*50*3@4 comers A
T4,
| Rebar 4-DB16 Rebar 4-DB16 Rebar 4-DBI6
Y o A o w . Y o - . Y o A o W .
5a) MHIAALTIUNIAUEAT Site 1 5b) NHIAALATUNIALE Site 2 5¢) NUAALATUNIANLEA Site 3

] Rebar 5-DBI6 1 Rebar 5-DBI6

A, T4,

2-Layers Expanded Metal Type XS-63 I 1-Layer Expanded Metal Type XS-43
Steel Angle L40*40*3(@)4 corners Steel Angle L40*40*3@4 corners
5d) M@ UMaIAIY Sitel 5¢) MEAAAT UMY Site2 1Az 3

MNA 5 MsEsuMaua-AY Site 1,2,3

4.2 ﬁmumﬂmmﬂmim‘%ummﬁumwﬁamwmamm?l'mmu
o a o < a o
ﬂ?ﬁﬂ”lﬁuﬂlﬂ”l'ﬂMWﬂﬂWﬁLﬁﬁllﬂ'JWNNuﬂQ!!ﬁNllﬁQﬂl@\i@?ﬂ”li!!,ﬁgﬂﬁ‘l.]iSmuizﬂ‘]_lﬂ'NNEHLLi\i"’U@\i
Y Yy 19 v
uruau lvaziuegiudnyuz 01 Ias NUNAIeI01A1s SnsunsaiAnyeImsauuuy 118 Mvuald

'
3 A

< Y o ° 3 = o & = 3
Lﬂu@?ﬂWi‘ﬂlﬁgﬂ'ﬂﬂ'ﬂNﬁﬂﬂﬂluq\ﬁﬂﬂ Lumﬂmmwuﬂiﬁlwgﬂu mmswm%&fmuumﬁmsummuum
<3 o ' A, o Il @ a Aa o
LULLTIVDN ’E']'lﬂ'li@’l'J’E']EINH?]?\WS{ENﬂ'l‘l’i‘LlﬂLﬂ'l“l/fM?Uiﬁ@gluﬁ?ﬁﬂﬂﬂ?ilﬁiuﬁﬂiiﬂugﬁﬂﬂﬂ'ﬂigﬁﬂﬂlﬂ'lﬁiﬂﬁl
1 9 Y
iWonuaoARvUNLg W (Enhanced Rehabilitation Objective) Tago1n13aoaliszauaussous luseaun
19 e ldiuii 10) meldussduaziouninuiuau lvaluszau BSE
4.3 myInnzviveya
a (dy ga A 1A Y . . . A A . g‘;
lumsinnegrtlsisana liFadu (Nonlinear Static Analysis ) ¥13® 95 Pushover Analysis YUUHDU
9
MINATIEH IR
) v v v A4 A o o o o
1) a5 luaalassai e saunuy tag laseaswensiasunad Taefivua a1au
4 H Y
Fudua1-Au-uis 9aae Node iaznuauiaiagais q uaasldaeginmi 7 inanmsasil
1.1) HUUTADINGANTTUMTT VLT AT WAZAY (Hysteretic Model) @115 UDIATIANLAE
pmsasumaalfuuuiianaues SINA Degrading Tri-Linear Hysteresis (Saiidi 1979) FalM3AOUD0BVDY
aavliuaiazMasiumMuUMUToIaUBLULNIATTIU VIH.1303-57

1.2) HUUT1a0INOANTIUNITTULTIVDIMHITINDDY 1F1UUT1a09909 Wayne Steward
o v 1 a < A ? o 1
Degrading Hysteresis (Stewart 1984) n1531a04W1ian0dg 1 Insedoudelaedsussmiunuinueaiioumm

£

foudoyaldlisunsy RUAUMOKO 2D riiemsansiginganssumsaeuauealnseaiig

1728



v H H
M3Us2YNINNMITLAVMALAZUIING VHIIMAATUNY ATIN 1552911 2563 Tuh 18 FuNAY 2563

3] —

—— pE—U — 39— i o FEAUATUVEINT+11.25
@ B E;.;—@E 2 —{z] 18] ,“’I"’)‘"m 29_}-:_@\
— —Jor— —— o8~ — —]a0
i 3.00
21| |22 _|28 24 Fi + s iiuduseos

o e, | | T<a |

3 gl T b
DW [o] 0 g 2 ) -

[58] — 15 2 FUNUU2+5.26

8| @ @] m < ] g < B g < |
8

. = 2 3 4 T ALRLAL1+40.26

400 400 4.00 4.00

uuugUduning ans

' v
M 6 TIAUFUTIULE-ATU-HIY 977D Node

o o & o o A & o o '
2) f‘ﬂ“ﬁuﬂgTJ!,!‘]J‘]Jﬂﬁﬂ‘iﬁ]1EJLL§\‘1ﬂiZ‘VI1L1Ju1’fﬂﬁ')1!ﬂ‘]JLL‘§\1Lﬂ@ﬂ!Lﬁ%Lﬂuﬁﬂﬁ?uﬂUgﬂiN

4
THuANUFIUYDIDIANT

3) MulAMIMIZEYMIIAToUNTTAUEaARIAITHINY (Target Displacement) Y84
Tnsaa¥eerns
. . a4 . A4 . <
4) AMIUNINLTARNDOUNTIU ANIZIZMIATOUNVDIIMNT Az uINaRANIT WA
manuFursemaariuayeInsiadiaeins Muirammartin e8I
5) nfSeumsunansinz lnssasiuauuas Tnssadandauasuiaa
a Y a ] A o w ' A A
6) Usziuaussouzvedlasaaiuauuay Inseainauasumadluuaaznunma
uruan v
I Y] o o T W
NARNMIIATEAUANMFerIevedTaTIas 19mMUA IR AN FEN18591 (Damage
I = 4 ~ ~ 1 A A o dy v A
Hinge) (Hunasiuvesnnudersnnmanasuiveslassaianneuauesdousaruau 'l Iaail dudl
= a1 " Aa a I o =y A [ Y=t = a
aNu@enie DI Ua1 lunu 0.6 Wasanduszauanudsriensouusyld dstiniudenie DI e
1 1 1 a a I [ a 1 { 1 @
11NN 0.6 ua laitfu 1.0 Ansanilusgauanudenegunsununinezasouusyla astianudenis DI
1 1 a Id @ @
A1 11001 1.0 Warsaniluszaumsanateveslaseaing
MIMUIUMIATLETMIIAAUNTEAUEDAIATUNYNIY  (Target  Displacement) V94

Tas3a$1901IAINIATIZIY VOR. 1303-57 dnsadiudnla amaunmsi 3

— C0C1C2 SaTe2 g

5t 472_2

(3)
Tagh C_ i 130, Coiidu 1.0, C, vy 1.0, S, fie aAnussaenaueusanaium
) dgl a A ' dy d' =) ) dy a A 2

mumsduiugulseaninalusaazinui, T, Ao mumsduiugiulseanna uaz g =9.81 m/s

v
° v A

¥ ] 1 v ]
M3nasuNIZAE0ADIA15I MUY (Target displacement) 91A13NASOGUTUNUNT UND TeTU
F
WIALNS, Suneiiios 1 ianauls uazduneiie sardadumamnes TaenfSeuiieuninounaza

Aa A o w Yy v Iy A 4 I = o A ¥ A, <
VliJﬂ’]iLffﬁllﬂ’]fNIﬂﬁQﬁi’Nﬂ'JfJW\I'ﬂiIicﬁlnuﬂllazﬁguﬂi%ﬂaﬂﬂﬂ ALLTAIATUATITINN 1 NIUMATUNITAU

1729



v H H
M3Us2YNINNMITLAVMALAZUIING VHIIMAATUNY ATIN 1552911 2563 Tuh 18 FuNAY 2563

v Y
Y04 IaTaa a3 uMaNANNLINAVUMLEIR VNS U1 Site 1 (0.36s), Site 2 (0.41 s), Site 3 (0.61 s)
(199910 M3 UAZLNT IHAND N U TVINALALTIUIUTUAAAININEIAVIIN Site 1, Site 2, Site 3 M

' ' 4
Glﬁ}ﬂ%’f@]'l/\l!uﬁﬂlﬁ)\‘iiﬂiﬁﬁ%}NNﬂ1ﬁﬂa\19‘l1Nﬁ1ﬂ‘U 'ﬁwi’ﬂﬁ'mumiauummumnﬁu

M9 1 ueaImsinfouiszAUsoA1A151T¥NTY (Target Displacement)

Period (s) Te Target Displacement
Location Structure
s) O, (mm) | 36, (mm)
Site 1: 0. Y953 9. N3 Tnseaseonmsifu 1.04 114.10 342.29
S, =1.086, S, =0.275 Tassafeomsasuiaua -au 0.36 39.89 119.69
=) =) v a
Site 2: 9. 1D 2. MYIULYI Iﬂi\iﬁiNEﬂﬂﬁLﬂM 1.04 100 300
S, =0.642, S, =0.241 Tassafomaaiumaua-au 0.41 39.38 118.14
Site 3: ©. !ﬁ@ﬂ . MUNWINTS Iﬂiﬁ’c‘f%}1\‘161ﬂﬁlah 1.04 50.62 151.85
S,=0.434, S,=0.122 Tnssafuomaaiumduan 0.61 25.04 75.13

5. Nan13398

Han13ATIZHNIHanUsIana liiFadu (Pushover Curve) taaans1nANuFuRUT 21319059
Lﬁauﬁgmuazmﬁmﬁﬂuﬁizﬁuaaﬂmmi ﬁnmﬁuﬁgﬁmgﬁuﬁu"lwagummmﬁqﬁ’aﬂﬁqmmﬁﬁn
18un §unoTaru TINTAUNT, BUN01HBI TINTANIYIUYT 1azSUNDINDI VINTATIUWIUNYS

= ] @ a o w v Y 4 = J 3 a [
TaonfSeueunineutaznasmsiaIumat laseas uauwos IsHuuALaAZUNTUNANAN AULTAS

g 7

PUSHOVER CURVE
900 Tassar¥ a3 uiaa Site 1
= Tasearraa3uiaa Site 2
<) Tasearraa3uiga Site 3
S 400
7 v A
” Taseadruau
g
M
-100
0.00 30.00 60.00 90.00 120.00 150.00

Roof Displacement (mm)

1 a 7 o a 1A g ) a A o o
(anﬁ 7 L'lldﬁfJ’UL’ﬁfJ‘]JNaﬂ']ﬁ’JLﬂ3151(?ﬂ'liNﬁﬂLLi\?ﬁﬂ@]vlllL(’INLﬁuIﬂi\?ﬁ'i'l\i@']ﬂ']ﬁlﬂﬂllﬁﬂﬁiﬂﬂ'lﬁﬂ

a ¢ o o A o v qYu v a 9 /5 A
HANISAATIEHMTHANDIATNENEINMTLEIuMa iy Iasedseemsiaualomes 15

@ @

J 3 a [l a 9 a A 2 v a o A o
WUALASASLNIAUNANAN lllIWTJﬂ15Lﬂﬂ"l]'f)ﬂﬂ,.luwa']ﬁﬁﬂﬂﬂﬁ1ﬂ!ﬁ1“ﬁua']\1 TAseddNemstasumaaliigs
Y '
@Qfmmuuiuﬁaugﬁmnﬂmu 4.24 1M1 3.63 111 LA 2.97 N1 GIMTU Site 1,210 3 AUAIAY ATNNLEAY

v A a

Tuasnan 2 szdunaldnlassaaasumddimadriuaanainiud @i Site 1, Site 2, Site 3 1199910

1730



v H
M3lszguINmMIszAuNALazITA I 1IMededa Ny asan 15 Uszanl 2563

R 18 TUNAN 2563

a <3 o c;”/ o w . . . o Y a
Mstasuazunsurann lueduuiatas IUIUFUAAINNEIA LN Site 1, Site 2, Site 3 %\‘l‘ﬂ?i‘ﬂﬂ1ﬁﬁ7‘l

avedlasaadalinanasmuaaudie

3197 2 aaem Stiffness, Maximum Base Shear and Maximum displacement Y93401A13

Location Structure Stiffness Max Shear Max Displacement

(KN/mm) (KN) (mm)
Site 1: Tassadaoimsiay 1.56 189.40 132.40
it 0. Ja¥4 9. 1w3 Tasaadeomsiasuias 21.48 802.40 45.69
Site 2: Tassadaomsiay 1.56 189.40 132.40
it . iileg a. Myauif3 Taseadeomsiasuias 14.36 687.20 51.88
Site 3: Tnseaseenmsifu 1.56 189.40 132.40
it 0. iilea 2. mumawys | Tnseadiomsiaduid 9.39 562.10 68.33

AIUATZAUAS10 (Damage Index) V04 IAT9d3 o IMITAUUDDRRUEAS MAY naaaTuglf

]
=

[ Y
8a Taglimszauanudenisa lagaunas DI=2.89 >1.0 (@ NAeMeWINaeNIuua 1Uau1IasouLLsy

18 Tug1)7 8b, 8¢, 8d naasAIszAUANMTMIBAAAINIEHAIINT NS UM Tasead 19911548

4 = J 3 a A = ) o . . .
o Ismuuauazazunsuranin laeliaunie DI= 0.14,0.13 uag 0.13 9 1KV Site 1, Site 2 Lo Site3

o o
ANl
0.00 0.00 0.00 0.00 0.00
. . . . o
a0
0.00 0.00 0.00 0.00 0.0
[ ] [ ] L [ ] L ]
am
3.70 3.78 3.80 379 373
L] L ] L . L ]
. . . - s
4.63 459 459 458 4.60
s
5.75 6.25 627 623 616
. L ] L ] . ]
B T
T ¥ P
8a) IATITTNDIMTAULUY
0.00 000 0.00  0.00 000 000 0.00 (.00
0.00, . - . $0.00
0.00 0.00 0.00
am
0.00 0.00 0.00
000 038 041,039 042,039 042,039 035 000
uw
0.00 0.00 0.00
0.00, 0.40 041,040 040,041 040,041 040 000
. . L] . [
0.00 0.00 0.00 0.00 0.00 .
s
0.00 0.00 0.00 0.00 0.00
] . L ] . ]
e AP RS P S Y

8c)TﬂNﬁ%'Nmmim?aJﬁ1’cTa (Site 2)

000 000 000 000 000 000 0.00 000
_ ooy ., . " $0.00 -
0.00 0.00 0.00
300
0.00 0.00 0.00
000, 046 046,036 046,036 036 041 041 000
am
0.00 0.00 0.00
000, 045 047,039 047,030 049 039 048 000
[ ] ] ] [ ] [ ]
0.00 0.00 0.00 000 0.00
0.00 0.00 0.00 000 000
. L ] L ] [ ] [ ]
400 + 400 T 400 + 400

8b)1‘ﬂfNﬁ%?ﬂ@?ﬂﬁlﬁ%llﬁ1awﬁ(8itel)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00, . . - 5000
0.00 0.00 0.00
s
0.00 0.00 0.00
000 g4z 042,041 041,040 040 041 041 000
sm
0.00 0.00 0.00
000, 037 046,045 045,044 044 037 038 0.00
L] L] [ ] L] L
0.00 0.00 0.00 0.00 0.00 L
0.00 0.00 0.00 0.00 0.00
L ] L ] . L ] ]
T T~ S S S—

8d)1ﬂim%’wmﬂﬁm§uﬁwﬁq (Site 3)

~ 1 @ =) Y
MNN 8 ﬂ']ﬁgﬂﬂﬂ’JHJLﬁfJ‘H']fJ"UﬁNTﬂﬁQﬁiN

1731



v H H
M3Us2YNINNMITLAVMALAZUIING VHIIMAATUNY ATIN 1552911 2563 Tuh 18 FuNAY 2563

v 1 K4 H
M99 3 agdwamsiaszauanudemevesInssadwermsiiimsiesuiaaluugaziun

NUNAS ATHANN | STAUAN TOIUSANY msl¥au MW
= = =S
e e ey
o o A ' ' ) a 8 v v v Yy 2 9
Site 1: 3UNDIITH D.UN5 0.14 FIUl0Y i@emaaniios 118 uaniranioes
Site 2: SUNBINDI 2.MyIUYS 0.13 daurior @emoianiies Wamld | uanfrudnioo
° =) o ' 9 = < 9 k2 v Y < 9
Site 3: SUNOINDI V.AWNUNYS 0.13 T WWemaianilos JEARIE uaniruantioes

6. 9 5ewa
a o Y Y S < a = A
1) MINHANIAATIEH 1ATIA5190INTAULY WD DA nuuiussadug usaReunguay
M3naoUAINILTINgIgA 1D 1.56 KN/mm, 189.4 KN 1Az 132.40 mm @1Wa1e
1 Y
2) 11ARANITIATIEH Insead e sasuide wud Isadvud uazusudoungiugaiy
k4
nFeufeuny Inssadedunuuaudid Taun suneTa¥u 9.uws 110U 21.48 KN/mm, 802.40 KN 61119
109 9.MyIULY3F A 14.36 KN/mm, 687.2 KN, 810009 9.51Wanss 11100 9.39 KN/mm, 562.10 KN
Tassainlimsasumasldmhadumunsadeumudnaiganilassadedunnune 3-4.2 1
k4 i
3) vHamsiaszauaNuFonieveslassaiuautazemadsuhadlunaaziui wud
Tassaduemsaunny Jsgaumananateueslassadiue iaasiinaudenio DI unna 1.0 Tugn
Y ' 1
Wun menasnnimsasumailaseadie masiinudeniosiu (D) Tassadwanas Jaundeluinu
K2 A I o = a v ' v Y q9 Yo A
0.6 Fannsuniuszauanudomenaeunsy 1 aussouzvesernsogluszaumanldauldiud

(Immediate Occupancy Level-10)

7. YDA UM
7.1 Yorauenuzlumsiinwaddn 114y

(1) annsmiwamsisell1flszgndllumsesnuuuaiuiidilnseaivernsnounia

a 2 A~ [ Y @ H 1A zi’ A A @ Y
Lﬁillﬁ‘iaﬂ‘V]Ng‘ﬂl!’U'Uﬁﬂ‘Hm&’ﬂ’cﬂﬂﬂume‘NfJQTJ‘J!’Jml‘llﬁwu‘ﬂﬂ1ﬂ!1’iuﬂllﬁ$§]$’3u§lﬂ"llf]\iﬂﬁzl‘vlﬁ]lﬂﬂhlﬂ

° = ao 4 g A 1 A o o
(2)u1wa1/1'lﬁji]1ﬂmi:1%Ui%’gﬁanJuuua‘vmmﬁJszmuﬂm@’d%’nGlumsmmmaﬂmaa%’n
a A g9 A o A Yo A 9 9Ya o ' v
E‘nﬂﬁmMLW@GHL!THNLLSQLLWL!?IL!M],?VJ lLﬁ%W%NWﬂWiLﬁﬂﬂi%’]ﬁﬂlWﬂ1ﬁlﬂﬂﬂ31uﬂi$1fiﬂﬂ1uﬂﬁﬂ’é)ﬁ‘iN

7.2 YorauanuzlumsdIdunsne

Y ax a o

(D) Ay nganssulassaieidsumaiaeItmsasumaunmein lasmsnenalenounsa

Y o a

X A o o 1 ¥ I Y
(Concrete Jacketlng) ﬂﬁLﬁiiJﬂ1aQLﬂW'l$‘17]Iﬂﬂﬂ?iﬁnﬂ?ﬂ?ﬁﬂL%QﬂEZﬂﬂﬁJ Lﬂu@'lu

\3

=< =1 a 9 a Jd
2 ﬁﬂ‘]ﬁ-lul,a&’L‘lﬁEJ'U!‘VIfJ‘]Jﬂ'J'lilﬁ'lll']ﬁﬂﬁ'IH‘VI'lull,ﬁ\1lLNuﬂullﬁ'JﬁllﬂﬁIﬂiQﬁiTﬂ@?ﬂTﬁWTm%ﬂ

= a 3 9 ¥ A v Ao d A 4 2
ﬂauﬂ'mLﬁmmaﬂTﬂ&lsl"lf;ﬂmuauﬂlmmmmmmuwmm’m%umaﬂmmumu

8. PaAnssulszma

4 1 @

YOUDUNILAY 04MAAT19158 03 Inyad Yayanaz T Aaaznawag 1ianSnuwndave e 19

A
Aawv o w @

4
unanuiidiuFgansldded vazmsmivayunnnuide dninnunesmuaivayumsive

a

1732



¥
v A

M3Us2YNINNMITLAVMALAZUIING VHIIMAATUNY ATIN 1552911 2563 Tuh 18 FuNAY 2563

9. 19NA1591994

Asulemsmsuaziaiiog. (2557). mmjj7uﬂ75ﬂmﬁuua;’msm?um?m‘fuﬂmﬁm:N Tnsea¥9erms u
waite 185uuseduazitouveusiudu I uon.1303-57. n3zniraumalne,

U waimand vaz Inyad TyanazTi. 2563). nganssudumuriuanTniveslnssadeermsmis
nedgiiaumidadiensundnuazazunsandnin. misderssuavunanumsszuinms
SERUMIRUAZ YR IAMBEST A4t 5. Suft 26 WOBNIAN 2563, 361-369.

Twyad Toygaz T waznuaAng Wsnuyuta. (2557). maasuiasdumusuan lnaveens
waisd laomanisznou. milidersnuunAnumMsYseINIMIsEAUNA WTAITIY nsii
10. Wy Tan.

Dung, P.N., Plumier, A. (2010). Behavior of expanded metal panels under shear loading. In: Proceedings of
SDSS RIO 2010 Stability and Ductility of Steel Structures, Rio de Janeiro. pp.1101-1108.

Kazemi et al. (2005). Seismic shear strengthening of R/C columns with ferrocement jacket. Cement & Concrete
Composites. 27, 834-842.

Longthong, S., Panyakapo, P. and Ruangrassamee, A., (2020). Seismic Strengthening of RC Frame and Brick
Infill Panel using Ferrocement and Expanded Metal, Engineering Journal, vol. 24, no. 3, pp. 56-57.

Panyamul, S., Panyakapo, P. and Ruangrassamee, A.,(2019) Seismic Shear Strengthening of Reinforced
Concrete Short Columns Using Ferrocement with Expanded Metal, Engineering Journal, 23(6),
pp- 176-189.

Park, Y. J. and Ang, A. H. (1985). Mechanistic seismic damage model for reinforced concrete. Journal of
Structural Engineering. ASCE. 111(4): 722-739.

Saiidi M, Sozen M A. (1979). Simple and complex models for nonlinear seismic response of reinforced
Concrete structures. Report UILU — ENG-79-2031, Department of Civil Engineering, University of
Ilinois, Urbana,l LLINOIS.

Steawart W., Dean J A and Carr A J. (1984). The seismic performance of plywood sheathed shear walls., Proc.

Pacific Timber Eng. Conf., Auckland, Vol I, pp 486-495.

1733






v H H
M3UTYNINMITLAVMIALAZUIUING VHIMeNAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

= a a = o d? v a
msaneUszansnavesnsumMsanaAUUAI UMIINENE?
THE EFFICACY OF ROYAL JELLY EXTRACT CREAM FOR TREATMENT

OF ACNE VULGARIS
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ABSTRACT

Royal jelly contains 10-Hydroxy-trans-2-decenoic acid as a unique fatty acid only in royal jelly
harboring various pharmacological properties, especially antimicrobial effect. The objective is to test the efficacy
of 3%royal jelly extract cream for tropical treatment of mild to moderate acne vulgaris. Experimental study was
conducted in 32 subjects. During experiment, they were evaluated at baseline and followed up at Z"d, 4“1, 6" and
8" week. All 27 subjects are completely followed up for 8 weeks, with 5 subjects cannot participate in the follow-

up evaluations. From baseline and follow up at 2", 4" 6" and 8" week, total lesion counts of open comedones
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and inflammatory (papule) acnes were statistically significantly difference (P=0.004 and P=0.023 respectively).
In contrast, the total lesion counts of other acne types such as closed comedones, pustules and nodules show no
statistically significantly difference.In addition, acne severity index was statistically significantly difference
(P<0.001). Similarly, sebum level determined by using Sebumeter® at four areas on the face (forehead, right
cheek, left cheek and chin) and mean sebum level of face were statistically significantly difference (P<0.001,
P=0.024, P=0.012 P=0.010 and P=0.001 respectively). The skin analysis from VISIA® revealed that absolute
score of mean face texture and absolute score of left face of UV spot were statistically significantly (P=0.032 and
P=0.027 respectively). On the other hand, the other absolute scores including spot, wrinkle, pore, redness, brown
spot and porphyrin were not statistically significantly difference. Only mild adverse effects were observed
including irritation, itchiness, redness and scale which were spontaneously resolved. As a result, the 3% royal
jelly extract cream showed efficacy in the treatment of mild to moderate acne vulgaris, reduced sebum level and

improved skin texture. Moreover, it may have effect on reducing UV spot.

Keywords: Royal jelly extract, Acne vulgaris, sebum level
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ABSTRACT

The research on an automatic angle adjustment control of solar cell panels by dual axis tracking was
the study of increasing of electrical energy from solar cells. The objectives of this research were to (1) design and
build a prototype of the automatic angle adjustment system of solar cells according to the intensity of the sunlight
that can adjust the angle of inclination and elevation angle and (2) compare the efficiency of the automatic angle

adjustment control of solar cell panels by dual axis tracking with an automatic angle adjustment control of solar
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cell panels by single axis tracking by experimenting with the installation of two solar cells. The characteristics of
solar cells used in this research are 645x555x35 mm. in size with 123Wpower, 18 VDC voltage and 5.2 A of
electrical current. The movement position of solar panels can be adjusted in 2 directions, which are 105-260
degrees elevation angle and 135-190 degree tilt angle. Experimental data was collected from June 20 — 23,
September and December during daytime (08.00-16.00 hours) and later analyzed using the statistics of mean and
standard deviation of the voltage generated. The conclusions of this research are as follows : The prototype of an
automatic angle adjustment control of solar cell panels by dual axis tracking can work exactly as intended.
The efficiency of the pressure obtained is greater than the pressure obtained from the solar cells that adjust the

position according to the unidirectional sun.
Keywords: Solar Cells, Dual Axis System, Intensity of The Sunlight
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ABSTRACT

The objectives of this research were to study and compare three models of forecasting time series,
namely 1) Pegels model 2) ARIMA model and 3) Pegels-ARIMA hybrid model. In this study, we used quarterly
time series data of claims of motor insurance in Thailand. The data was the quarterly time series data from the
first quarter of 2002 to the fourth quarter of 2019. The Mean Absolute Percentage Error (MAPE) and R-Squared
were used as the comparative criteria. The results showed that the Pegels-ARIMA hybrid model was the most
suitable model for forecasting the quarterly time series data of claims of motor insurance in Thailand. The Pegels-
ARIMA hybrid model had the lowest MAPE of 1.4108% with the highest R-Squared of 99.8000%. The predicted
claims of motor insurance in Thailand in 2020 and 2021 were 86,390,480.8879 thousand baht and
93,097,641.4708 thousand baht, respectively. The claims of motor insurance in Thailand in 2020 was predicted
to increase 8.12% from 2019 and in 2021 the claims of motor insurance in Thailand was predicted to increase

16.52% from 2019.

Keywords: Claims of motor insurance, Pegels model, ARIMA model, Pegels-ARIMA hybrid model
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ABSTRACT

Molecular model of Metal Organic Framework (MOF) type MIL-100 (Cr) was modified to study CO,
adsorption at 25°C by adjusting the parameter of interactions between fluid-solid (scaling factor, ksfq) and
between fluid-fluid (surface mediation, F) to get a good agreement results with experimental data. The optimum

ksfq and F for this work is 0.015 and 0.80, respectively. Moreover, adsorption phenomenon of CO, adsorption in
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microscopic scale with varied pressures was also investigated. At henry law region, CO, molecules prefer to
adsorb inside the supertetrahedra structure. When the pressure is increased, CO, molecules begin to adsorb around
supertetrahedra wall structure in small and large pore. The adsorption phenomena occurs on both sites together,

until the adsorbent is fulfilled with CO, molecules at 60bar.

Keywords: Metal Organic Frameworks, CO, adsorption, Molecular simulation
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ABSTRACT

The aims of this research was developed the instant Korat rice noodles product from Jasmine rice and
Riceberry rice. The composition of instant Korat rice noodles from jasmine rice was contained Jasmine rice
48.54%, tapioca flour 7.70% and water 43.76% while the instant Korat rice noodles of which Riceberry rice
consisted of Riceberry rice 35.00%, Leuang Pratew rice 15.00%, tapioca flour 5% and water 45.00%. The result
showed that the color (L *, a* b*) of instant Korat rice noodles from Jasmine rice and Riceberry rice was measured
and compared with control that all samples that were statistically different (P <0.05). Proximate analysis of instant
Korat rice noodles from Jasmine rice and Riceberry rice shown as fat content and carbohydrate content were
difference from control (P <0.05). Moisture content and fiber content of instant Korat rice noodles from Jasmine

rice were similar to control (P <0.05).

Keywords: Jasmine rice, Korat rice noodle, Leuang Pratew rice, Riceberry rice
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ABSTRACT

This study aimed to examine global warming problem. The study focused on the causes of global
warming, its impacts and problems, the way to solve the problems. The results showed that the major cause of
global warming came from the level of greenhouse gases, particularly carbon dioxide released from human
activities, accumulated in the atmosphere was higher than those removed by natural processes.This phenomenon
has increased a severity of climate change, disasters, sea ice melt, became “the new normal”, which directly
impact on environment and human livelihood.Therefore, the solutions to global warming could be achieved by
reducing the emission of carbon dioxide in to the atmosphere, and removing carbon dioxide from the atmosphere

and from the generating sources emission.

Keywords: Global warming, Greenhouse gas, Carbon dioxide, New normal
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ABSTRACT

The objective of this research is to analyze the grouping of provinces of Thailand by using the data of
road traffic accident in 2018, from the website of the division of Information Technology and Communication —
Royal Thai Police (CTTC) and National Statistical Office (NSO). The variables of the study consisted of number
of road traffic accidents from factor of vehicle, factor of level of impact on person, and factor of property damage
value, including demographic factor. The hierarchical cluster analysis was used for grouping the provinces of
Thailand. Ward’s method and Square Euclidean distance were used as a criteria of calculated the similarity
between two clusters. Finally, the efficiency of the provincial grouping assessment was measured by using
discriminant analysis.

The result of the research revealed that the provinces were separated into 4 groups : group 1 referred to
provinces that had high of number of accidents from vehicle factors and property damage value factors, and, there
were large number of male and female populations, group 2 referred to provinces that had small of number of
the accidents, and the highest average income among 4 clusters, group 3 referred to provinces that had the lowest
average income and group 4 referred to a large province with a large number of accidents of each factor.

The performance of group correctly was 98.7%.

Keywords: Cluster analysis, Hierachical cluster analysis, Road traffic accidents
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ABSTRACT

The main objective of this study was to develop sugar-free durian jam by replacing total sugar with
sweeteners (sucralose maltitol and stevia). The studying the suitable types and quantities of durian jam production
were investigated. The results showed that 40% of textures generated the appearance of a smooth jam texture
and good spreadability. According to the study, the most suitable substitute sweetener was 0.08% sucralose with
the highest viscosity (8.20+0.03 ¢cm/90s) and lowest energy (2.92+0.01 kcal/g). The second most suitable
sweetener were 0.16% stevia and 60% maltitol showing the viscosity of 8.36+0.02 and 9.63+0.03 cm/90s, and

the energy values of 3.01+0.01 and 3.28+0.02 kcal/g, respectively.

Keywords : Durian, Jam, Durian jam, Sweetener, Sugar free

o v d‘ a2 U
1. ﬂ]1Nﬁ1ﬂiy!!ﬁ%ﬂ3ﬂﬂlﬂﬂﬂiyﬂ"ﬂﬂﬂ

~ I ) A Ao a = ' o o v A A
‘1@&5Elmﬂuﬂﬂvlmﬁi’klgﬂ%‘ﬂ11WaWaﬁll1ﬂ‘1/]E‘;fﬂ6gﬁlmﬂlﬁmﬂﬁz’mﬂ’t‘)ﬂiﬂEJm‘WWi)Wi’Jﬂi]u‘l/l q'i nﬁﬂu

@

1 1 90' § wvAa a a 1 1
B Inrumsgewu ude haa duleens wazasilguauiaiuiy Ialunazus s1gaen

1803



v H H
M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

@ J

v o < FY J ~ @ ' av o a
ﬂ]ﬂﬁﬂﬂﬂWWLlﬁZﬂ?ﬂMLﬂullﬂl‘lﬂiuﬂ\?ﬂﬂi$ﬂﬂﬂﬂlﬂﬂnliﬂuﬂﬂﬂﬁ"ﬁ] N1TIVYLUASNHAUTINAANUNDINITI

=) = 1

4 A A A o ' P o
nisoulugduuuduinvainarsdailudeiniauls YszneunuyamvesnFoulutpiulyadige anw

a U U

A3

a

o ~ a o i g a ' o a o <
mmmiwa@mmmmnmiﬂu'ﬁmnm Tﬂﬂmwwzmiwmmzﬁmﬂuﬁuﬁﬁmaaﬂ miwmmwammmﬂizmw

=

IS . { a 1 a 3 a o Y
pennFoudsuilugduuunilsidus Inadenaldanuauls vondundadusiulsglanwa ldwaudy

q

=

¥ A o 3 o L I & v ¥ Y v A ' .
ma Janvuziluma anvaziwdsnarar imsldhaaanuidudugaioann a, (water activity)
A < ' o o & 1 oAa & ' < A < a o J
sazlimanuiunsa-aed saitluommsnguntanuiuiuna o1 lsnaw iesnnueuilundanumg
A y ¥ o { v Y a v : 4 X o &
nlsznoudreihaasiuun luvazideyiudus Taaldanuldlyluemisiogquamuinau duiu
o A o ¢ ' v &2 awv Ay Y 9
sUnuulumsWannwdasusinisaeuauesnonuABINITYRIAIIA Faiis10auIden Iddnyins das
so' a J ] a a A @ a o 4
Ifanuvumanminiaaluneuyiiaaies wu 3mna delSagn (2553) Wannkaasuaitoundlonau
¥ a o d @ a o 4 )
YzAzNEAANIA1A PNINA UiAIazANE (2558) WAL IMAASMNLENINIA N TANTUIANDAILDS 1aoTd
a [ Y ° a a o g o &
voannoalasy wiggr dAFseiing nazaue (2559) Waumenwa 1l InedredgnTaa lesuaz
v A o ~ % o @ 9 <3 Y
gas1laa 5wl laelszoanazame (2561) WannueuAnpaes nasUMAIedsanang U THudy
[l . 9
Fawamsnadeuaina1nlasuniseensunaz Idandsnudininuenind asiudisedsaulawmun
a o ¢ ~ v ¥ A g 9d a o oA o o 9 a
naanmaiteuInyisoulugduuvvesen13ihaa e lvilundadusiogquainluidimsudus Ina
1 A 1 @ a ] A a o = A A
uenINIzFIBiuyan1vesingauud fioiinanuvainatsvessluuraasusininyizouidui
H < 1 A Y o
dvamsvesaaaninielunaznsuendszmadusesmanusie ld M unbasng yuru tazdidmiso

Y
wannaudveil ldgnszvaumswanluszaugaamnssuldonae 11

(Y] d av
2. UﬂQﬂﬁzﬁQﬂmﬂQﬂ'ﬁ?ﬂﬂ

4 a = d' 4 Sol 1=
Lﬁaﬁﬂm%um;a:ﬂsmmmmmﬂﬁ'ﬂmummwmmxﬁmﬁawmmummaiuuaumiau

a U

Ay
3. NAFUASTNHIVYNNY IV

L

a o g 9 A 9 AA a e . 3 3 IS YA A
NnIgu %ﬂLﬂu”luwammiauu%mmmﬁmm Durio zibethinus Murray uamﬂuwablummau

9

Wmngda tiesnntidiunauyesaslszneuiigdusavegasolugiionia lelasladalua (Ethyl

'
o v A Y

. @ J a2 o J . a A o
hydrodisulfide) ttaz ladalad Tn@da 14 (Dialkyl polysulfides) vatewiia arsmarthiluansdiag i 14
¥ ~ a A : A ' < ! Aa A A ' A
ilevewanFeugninaumme Feasmartoz luwulunlaenuaziuaa dauansniinaudus 15y oiasy
. = . 3| a ' '
F1aa (Ethyl acetate) H4 1 nauna 13 (Fruity odor) Ineiludwaauas Adsoennisousielnaveslan
Tagaaananved Inglaunaisisaiglszanauiu doans nazieauw msdsesndiulunjrzdeeonlugl
= E A 13 = =
niseuaalszumdosay 90 uemiuiuniEeuusude niseuniuazniseueunia
A o : < 2 g 2 & :
uow iuwdaduainsgioinnnea liderndiuwa livana waldhiudu iiona 137 niewaliiu
o ¥ A ¥ a A 2 9 A 3 Y Y Y Y Y <
peruiuhmansods IianuNuriadu swnauiiwa ldusewa liidududien1d Tanvaziiluea
o & = P} = A v <
senianvaznunarianudumiioimomuiz dawnsnthaniemunnutlald manlsgiuemilums
v 3 9 A ' a < s A o a
auoue Iy Inems lHhmannududugs ioana a, uazlinnuilunsa-ared iedesiumswsyuea

a P ! { § a a
9aun3d tneglunquerisninuruLuna1s (Intermediate moisture food) NMFNALIAVOILENLAADIN

oe

n3a Wea vazmnauraunu ludaduimunzay (Mru 73 159, 2558)

1804


http://www.foodnetworksolution.com/wiki/word/1662/fruit-ผลไม้
http://www.foodnetworksolution.com/wiki/word/1662/fruit-ผลไม้
http://www.foodnetworksolution.com/wiki/word/0333/food-preservation-การถนอมอาหาร
http://www.foodnetworksolution.com/wiki/word/0333/food-preservation-การถนอมอาหาร
http://www.foodnetworksolution.com/wiki/word/0908/intermediate-moisture-food-อาหารกึ่งแห้ง

v H H
M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

v H < ' A 1 A
arsldanuruuisesntu 2 Ysznm mwguama lnruins ae a1s Tianurnunlgua
nalaruinisuazarsivanuwaui lddiguaimis Inyuinis TagesIianunnuiliguainig
TaaumsIdun shaaglasd haangInd haagnlad Tsannuigyus Inana ldquiunazeensy
uan1nys Inauadull o1 ldina Tsaluy 15adu Tsaunsndoudug amwun wu Tsnuimau
@ S| ) Y 1 [ v 1o a o a a
Tsartala Wudu dwmSmharaneanesed lnnasnuunieme lisldnaduy suiludedldouyaulu
1 1 ] a a @ Y A = o Y a Y @ T Y A
M3goy e 11AI5U5 Inamu 20-40 nfuaeIu 1leeanenlinar ldinanissz oo aredie launyesi
a a 4 a a I Y U Y ~ [
noa uuuiinea lvanea lolwuoad uanea wananea waz mmiaa Wudu drvars Idanunanun Ty
= 1 ' 4 a o I = -
HaaamaTavuims Taun ueavisuny uwanisu exddamly Twunmdeon gasilaa i Touny uazadiie
& v Y v Xg 19 Y o = o o yd g T oA
Wudu arsIdanunnunguiildanurnuun lildwaann Jannzdmivdndesnsaatimiin wie
OX Toqy o ¥ A 2 a a ) a o o
AtheTsamwmnuTag i ldszavihaalu@eagaiu (Wrantu inssdeune uazijamsn Sauasy
s
NA, 2557)
Awv A Y= 9 Y %’ A o dy a a =3
s ladanyins 1dars Idanunnunaunniaialusey Jasil 154 Ay
o a o J ¥ 1 a 2
Piwa (2553) WanHaaduaitenndIsnauNzazneanliinIa nuNEMagelinNuyeUmasa T nau
[ [l g [l 1
YDIUHY ANVUAIVDIUVA NITURNNTEVBVOILON TN TUTHT LaZAZUUUANNFOUITINOYIZUINTOL
Thunarstareunn uazIiwasau 2.12 keal/g taziilSuanivanavug 18.34 g/100 g suiULoNgAT
dag o B oo
Unai 1¥waaa1u 2.82 keal/g naziidSunaniiniananun 69.54 /100 g gmne ianiuazans (2558)
o a o J a 12 ¥ A @
WalwaaduteuInEITaRduANg@uUes Tagldueannea lasinaunuihata wundsimaeu

v : ay = : o a Vo
uaﬂnamﬂuqmﬂﬂmaaaz 30 uaxumqmsmmﬂmﬂizmm 21904 hlﬂﬁ‘]Jﬂ%LLuuﬂ’ﬂllG]f@‘]JIﬂfJﬁ’JJJ%Tﬂ

'
o

minaaeunudus Innegluseduyeuiunais gans easauyasal (2554) iauousianaunaede
) N ¥ ¥ a A o a ¥ "y v o
TagldueaninoanaunmimaniuanazidulasniigalSunaiesas 12 wongnaaeulimssensy
! 4 < = c') \ LY ?)} £ o a a o
TrAmas911 2.09 keal/g Fadinraaasiinimousianagasiitnia (2.63 keal/g) Wiy AnFszising uaz
Amg (2559) imumeuwa 1l InsdrevgnTad lesduazgasi Taanaunug Tasa wuaimsldgasiTaa
' Y o (A o ' ] ~ A =
naunuglasaswnuynladlesy Tmseeuivuinniimsldg Insmiiesediafeon Feamwison aunu
ylnsaldnedosaz 50 Suil laslszasuazamey (2561) imumeuangaueswasnudmdmsudile
Y 1 G = g
i Tagldmsananavanunaunuiiaia wulmeumannauesasnaadiuanimiandddioo
Y [ Y A = Y &' v @ ' A

az 75 Taeldeasananginui 250 ppm B9 ldazuuwiiodudauazanureu TasswuINNNGATOU 9

o { { { Ja a
Vilela et al. (2015) Wl WeNeA0II03 S1e1UDIHAzIYes IagldvgnTae yosinoanazvynialed
Tausaa 5@ (Fructo - oligosaccharides, FOS) Tagueni l9yasineaias FOS aunsnaamnaiauuasa

' £

glycermic index 18 uazlunsaives Fos femaiiandulenviisaie uenviniinsldas 1ianuniu

U [ J Ia @ J [
i’]iJﬂuig“I'T’J'NV‘I?ﬂIﬁﬁLm&’ FOS w%maiumauaz FOS mmmmaﬂﬂmawm“luusm“lﬁ'%’ﬂﬂaz 51 U0

68 91NN

ad o A a v
4. IFOUUUNTIVY

=4 (= &l 9°l d' a
4.1 anynfSunanieuazimizsunminzanlumsnaaney
~ U %’ A o dy =3 v J I = o 901
M3assudINYeUimiGeu TagiuionFounugruouned 01gMINUNed 120 TUEauI

a

' | e y i o
dzo1nlusasiaIu 1:1 iumsuaazdoanaznniod lasldiasosanauontiwa ld WmSoundana

1805



v H H
M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

Y Y ]
wen ldimmaniudmveuiienizou Tasfnunlsmaniienisounszauiosas 1020 30 40 uaz 50 WU
youdonazimisoumawwaylunszngneunies IWanudeuguugiiszuim 70 esruaaidod nau
1% 3| 1 9 a A Y 1 Y A I =1
aaoaal tazllSuamuanuilunsa-anaiensadainliedlugi 2.8-3.5 selvimeadumal 5 uin waw
v T
maauseoaz 1 lianuieunorudiunauligungigeds 104-105 osruvaen 9Intiuangurgiaci 90
~ Y A ) v Ay A Y A o9 Ud a ¢
oo Ussyuenluvraumnmiumsan  siuyoudd dachlain Mlviou tazlmnszaunin
NI INLAZNIUAL]
4.2 AnpriiatarSinams Itanurnuimnzau lumswaauey
o @ 1 2 g g = A 9 = a A 9
idadiulsunaniionazimiseunnzauainde 4.1 AnwrvtiauazilsumasInany
WU 3 Fila Ao gAs 1 Tadiooaz 0.06 0.08 1Az 1.00 WeATINGA308AY 50 60 1AL 70 LAz AR D8R 0.14
0.16 11820.18 Taeifieusn relative sweetness N5 Insamuzaniosas 30 40 uazso neui ldtiun
a ¢ X v Y o o v , o
Ansizngammiesdy luddnyuzlsinguazmsnsznedd aremsthaueuasuuuruyuuil dana
v v
anyagANKila MInszaeaIveuna ANNYuuazanlsing Mndwdenwsilanazlsumas i
4 o § 1 1 a a a L4
wnuildanyazaunnimunzauiga lunsazstiauinaa 1ag A 1R M INNIINIEN T HILAZ NILAT]
3 o < o A a a a a a a
uazdAnuogmManusnuuiluszezng 14 Yu fgavgil 2742 sssuwadoa TasinazilSuagaunsd
v
naviua tazdSunadad-in (AOAC, 2000) TNURNUNTNADDELLUY Completely Randomized Design
(CRD) Ans1gvanuuilssauvesdoyan1eada 1ag Analysis of Variance azitfFoutfiouainau
HANA19YeIAR A Iasdt DMRT NszauaANuFesuivay 95
4.3 MINTINAOVAUNMNNNMINNLAIAN
o 1 A ] = = 3 A
Uﬂﬂ1ﬂ31uﬁﬁﬂﬁbﬂEkmnvmkconﬁaonw&x ﬂWﬁﬁbﬂuNurﬂﬂuﬁ(Cokwchaﬁ)ﬂ%ﬂ1mm®ﬁum0ﬂ
v
2 @ J I J
aza18'laNa1uA (Total soluble solid, TSS) A28 Hand refractometer JaA1A11MHUNTA-A19 @28 pH meter
9
AATZHANUFUMIT AOAC (2000) LAz IART a, A28 Water activity meter AATIZHAINGINU 320 Bomb

9
colorimeter Hazi/3uNuUNTANIKILA mﬁ%mmgm AOAC (2000)

5. AN
= a & I a A d
5.1 wamiﬁﬂmﬂsmml,uauazumwfnmmmzﬁu“luuemnwﬂu
' Y P ' P
HamIIvenuNMaNdadIuvefSinanilenissugeiuiinade TSS NUGUUAINE A
= A @ dy = Y (5} ' @ = j} = Ay
®MINN 1) Iﬂﬂﬂizﬂ‘ﬂluﬂﬂﬁﬂui@ﬂa% 10 i0&20 ]liJllﬂ'J']iJLmﬂ(ﬂ'Nﬂu mmwaﬁmmmamsﬂumaﬂaz 30
a ;@ A ' [l A v oo W aa 1 =3 1 1<

40 1ae 50 I GRTRL TSS NUANANDY WU UITIAYNIADA (p£0.05) Tulsunansaanadazainnuily

)

k4 4
nsa-anlifinnuuanais Tastiousuiinnuniiaunduaudiny Tanuuananiuedieliodidgynig

v
=2 v

aa Vo Aa A & ~ v S o &
ada Fannanyaziling nunanvazvesuenntlsuaniienizeuiesas 40 uazso eulanyMzIile
g o da a4 . o o d_ o
dudanGeuwdiow Wonagoumsnszanedrvuauuils wunimsasznedrnaduave Tagliiinnw
9 i k4 r 9
uanaanu aniuTudenuennilsmantioniseudooaz 40 erh ldnu luduaeuse’li)
5.2 wamsanaiauazSuaens i nuimanzau luteunisou
= v a d o o Y 9 A '
HaMIANYIAI 1AM 3 wila Tasnfseumeunug lasa Tuszauanududuiiuaneg
¥ H v
TagldiienSousoesas 40 wudwewnizounldylasd (m15190 2) Usinadesaz 50 TS TSS ga

W
= . = o F a [ 4 Y A A
Nga (65 °Brix) GING]'i\'iﬁﬂlll]5$ﬂ1ﬁ‘lli’]\1ﬂ'i$1’]'i’Nﬁﬂi1iiufjall 2543 mwuﬂ'la’nwammcmwu Aoals

1806



v H H
M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

v A o

19 ' .o 3‘/ Aa =} o A 'o [ Z/ =S A =
TSS llllu@ﬂﬂ’ﬂ 65 °Brix i’]ﬂﬂ\iﬂ\iﬂﬁﬂ‘]&lﬂ!%ﬂi1ﬂ§]ﬂﬂ waziinsnszanedNaiigue AsluILaenlsuw

Ay A o =2 1 2 @ a J a Y
‘ﬁiﬂiﬁ“ﬂﬁﬂﬂa% 50 LWﬂﬂ1ﬂ1iﬁﬂ‘HW]@vlﬂ Tuvaz@enuramsinsigidSnaas Imanurnu “yﬂiﬂaﬁ

]
=~

veafinea uazade (15197 3 -5) Tanvazising uagminszaedain lianiu onduueaiineand

=Y 9 4 =Y Y A 2 o o 1 . 1w
SIEETRLY TSS mﬂﬁmﬁaﬂimmmﬂwmmwammaﬁu ?ﬁmmmmmm relative sweetness MeLMIAULEY

]
=~ =

9 v 2 { v 4 ~ v '
niFsunldglasasesas 50 wazmilsuanlnainsanga Taslsuamslianumnuinmunzauvesy

a

A AN AqyaA y v P o w
ﬂ’iﬂi‘]ﬁ ugannoa uazam’mﬂ% ADIDYRY 0.08 39¥AL 60 LLATIDYAL 0.16 MUAIAU

y a 7 { o @ {
ﬂ151\1‘ﬁ1 Naﬂﬁ’;mﬁx‘ﬂﬂmm‘W‘ﬂNmﬂﬂ1WLL@$‘1/INLﬂ§dJﬂlmLLEJiJ‘1QGﬂuﬁizﬂuﬂimmlﬁﬂnﬁﬂu

fuanaariu
Durian(%) TSS (°Brix) Acidity™(%) pH™ Viscosity (cm)
10 65.34+0.10" 2.11+0.02 4.10+0.01 3.34+0.29"
20 65.89+0.18" 2.10+0.05 4.10+0.02 2.50+0.01°
30 66.45+0.09° 2.05+0.04 4.11+0.03 1.93+0.07°
40 67.79+0.15° 2.04+0.08 4.11£0.03 1.41+0.25°
50 68.54+0.12° 2.01£0.05 4.13+0.01 1.22+0.08°
Haname : " fsnuIRMfus IR asTidaTy mneRatinuuand et ueduiiod AN Nena (p<0.05)

9w a

™ lufianuuananiuedniiisdiAynwana (p>0.05)

5.3 HAMSINTIZHAMMNV MBINS Y

= a = Y ~ j’ v Y A a 9
NaramsaneIriatazUsuavesas Imanunnuimungauiiosqy Vlﬂm@ﬂﬂilﬂmaﬁiﬁ

a o 14

{ { ' A a o
ﬂ311114amﬁmmmwﬁqwfu1ﬂmﬂﬁ'mmmm“lmmasﬁnuﬂmamﬁ:wammwmaqwamm@w ﬁ@“yﬂﬁﬂﬂﬁ

Y
v A

fovay 0.08 uoaNneaiovay 60 uazaRviovay 0.16 TaonansAATILHAUAIN fail

= Y

a A A I a o ¢ ~ v X
AN 2 ‘]Jimmcﬂﬂiﬁ‘ﬂL‘mJwmm’e)Waﬁnmwmunljﬂuiﬂﬂﬂlmuamiﬂmaﬂaz 40

a

AuaNYUE gy Tasadovaz 30 gy Tasadovaz 40 ylasadovay 50
TSS (°Brix) 53 59 65
o A L a2 A L2 < & A L a &
dnvaziling NN KA iHonLYanvad H NN
~ 3y s ~ Aad v X 4 A 2
Hanuuaniios aneeuavianula Nanuvuaanylamuau
o % Y A A = @ Y @ Y A ;
MINTLHA) Aszeailaa Uanunila Hnszaedalda nszeda laa Nanuatiaye
< ] a [ a v a
amies lutiemyunilifa Titawvuulaa Tithawvuinleaa

1807



v H H
M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

~

a -~ A A w2 ~ v X P
MAITNN 3 ﬂjﬂ’]ﬂ!ﬁyﬂ§1iaﬁﬂlﬂu1$ﬁuﬁﬂWﬁﬁﬂﬂ!W]!LfﬂJnLﬁﬂuIﬂﬂﬁl%luﬂﬂljﬂuiﬂﬂﬂg 40

a

AUANYUL gas1laasovaz 0.06 yas1laasovas 0.08 yaslaasovaz 0.10
TSS (°Brix) 29 29 29
o A o 9 ' X ax A 1 a2 1 dsl‘ 2 =
dnvazilng Hanvuzdumad liannan Tdmdes lila Tanugu ileusuliniwaziden

I A o [ 1 ' o
sadlue@eny 'luuﬂ’nmmmnnu

@ @ Yy A l') d' = a
N1INITIYND ﬂizﬁ]'lﬂ@l?]vlﬂﬂ UANUTUUTUD mmJmmuumuuﬂﬂumﬁmuuﬂmﬂ

a - a A ' A o P y & = 9
M1319N 4 1]3N]mu@aﬂw@aWqu'lgﬁuﬁﬂwaﬁﬂmmuﬂunﬁﬂuiﬂﬂiﬁvlu@nﬁﬂuj@ﬂax 40

BUGINLIE yoanneaiesaz 50 yoanneaiesaz 60 yeannoasesaz70
TSS (°Brix) 62 66 70
ﬁ/ﬂ}lmwﬂﬁ']ﬂ;] XA L& 2 & A &2 a & A &2 < &
¢ ienauYanamad ienauYanavad HenauvInurad
A A Ay & 9 A A 3 9 A A U
NAmaesnitudniios G GENGRVGE GAGENGRY
= Yy A a A 2 a A
wagiinnwlavioenga wazdianulamuyy wagiinwlauniga
o R o ) YA ° R P °
AINTLIBA) nszedl laa Iay Aszneanlan aduaue  nizaedlda tanuainane
auave TuTirwvuilda Tifamvuulaaa Titiawvuinleaa

d‘ 2 A A 1 a o 4 ~ 9 dy =} 2
MINNS ﬂimmﬁﬂmmmmzﬁmawamnmmuanmsﬂuiﬂa%guanzsauiaﬂax 40

AUANYAL andeSovas 0.14 afAdesevaz 0.16 andesooaz 0.18
TSS (°Brix) 29 29 29
v N o 9 [l KX ax A [l X = = I
anyuzing Hanyuzdumad iannan Tdmdesu ionsulinnuazideasiuiy

) ™ o
IUBLAYINU 'luummzmﬂmqﬂu

@ @ Y A o & = a
N1INITIYNT ﬂﬁgi]WEJ@]’Jhlﬂﬂ Ianuainavaiiothaasuuvunils "lumﬂymuuﬂmﬂ

a P y
(1) wammmiwwﬂmmwmamamwmmuﬂnnﬁ'ﬂu (minﬁ 6)

' ' ?,J a 1 '
(L) Weieudueunisouiaiaylasd gas1lad veaninea uazadiis wui ldad

4
3 =

A3dU GREYED -ORANGE GROUP 164A, GREYED -YELLOW GROUP 162A, GREYED - YELLOW

o W

GROUP 163A tta¥ GREYED — YELLOW GROUP 161A fnuaay

=

(1.2) anuniia nungas laalianumilagaiga (8.20£0.03 cm/90s) Taglifinnwuanaie

] A v o o aa @ =) Aq ¥ A A ' = @

wed NNWAIAYN19ada (p>0.05) NunauNFounldafiie (8.3620.02 cm/90s) tia Iy ML IABINULLEYY
= g ¥ A A ' o 1 A v oo w aa [ =

nt ﬂuﬂwgmﬂammzﬁmw UANULANA NN UDY NN UITIAYNTNA (p< 0.05) ﬂﬂllﬂﬂnliﬂumiﬂiﬁ

]

(10.1420.08 cm/90s) LAz NOANNDOA (9.63+0.03 cm/90s)

1808



v H H
M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

y a J a ~ a 1
5199 6 Nﬁfni’JLﬂi1314?1ﬂlﬂTW“ﬂNﬂ1fJﬂTW1u!,LEJIJ‘V!!3fJu‘Vl1%ﬁ131ﬁ}ﬂ31ﬂ1’i’31u"]§uﬂ@]1\1‘]

o a A
paA1lsznoll ylase a3 lag upannea anney
GREYED - GREYED - GREYED - GREYED —
Gl ORANGE YELLOW YELLOW YELLOW
GROUP 164A GROUP 162A GROUP 163A GROUP 161A
ANUNiIA ) )
10.14+0.08" 8.20+0.03 9.63+0.03" 8.36+0.02
(cm/90s)

v o

wneme - * AnaeniadnysaniumuuuIteutdasdInNANA AL 1N TTsdAYNNEaa (p< 0.05)

a 4 S 4 v ) A
(2) HAM3AATIEHAVMNUMAATILAZATNEINUVDIBNTTEU (13197 7)
@2.1) U5um TSS wudeumizeuInueannea U15u1a TSS MINNFA (66.67+0.58 °Brix)

TaglufianuuanasduedaliisdAun1aada (p>0.05) AULENNIToUNY TATA (65.67+0.58 °Brix) 1Ak
g p q U

o v aa

ANUUANANNUBINNTIAAYNIADA (p<0.05) NULEUNEEUNGAT Lad wazadne TuvaNteuni oy

@ @

nngas Taduazaade lilanuuanameiuediedivednyneada (p>0.05)

5]

=

U I 1 1 [ =
2.2) MmN uNIA-A19 WNUENNFoUINGAI1 AT (4.38+0.01) NUTAIY (4.38+0.02)
a I 1 ° 1 1 o 1 ¥ o w aa 1 1 o
Hannuiunsa-anmga Tae hillinuuanasiuedieiiiedAgneada (p>0.05) ualinnuuana1eiu
AusUFeUNG IATA (4.41£0.01) azuoafinea (4.43+0.02) lagusunisouinylasauazyoannea

lusianuuanasiuediiisd gy nieada (p>0.05)

]
~

dy 1 ~ AAa A | dy 9 1
. 3 & 68.62+1.
(2.3) ANUFU WUN LEJlI‘V!!5EJL!i]1ﬂﬁm38uﬂ5u1mﬂ31u“ﬁuq\iﬂﬁﬂ (39802 63.62+1.68) Tﬂﬂth

q

9. ¥ aa

HanuuanannuedliisdiAynana (p>0.05) nuneuniseugasilad  (Fesaz 67.03£0.87) HALAIY

uanaNnuegnUeNNizouaIng Tasa (Fovaz 19.60+4.82) nazuoaiinea (Fovaz 21.47+0.92) Taouew

~ @

nisouIng Insauazyeannoa lilinnuuananuedeliisdAynedda (p>0.05)
(2.4) A a, WO MENNIToUIINgGATI Tad Tf1 a, galga (Fesaz 0.91+0.02) Taglilinw
uanaNnuedliisd vy NNana(p>0.05) fuuenniZeunnadiie (Fooaz 0.90+0.01) LATIANULANAIINY

o ~ v a v A ~
ﬂ‘].lLLlelT!L'ifJuﬂWﬂ"yIﬂiﬁ (59902 0.82+0.01) tazuvannoa (39802 0.81+0.01) Tﬂﬂmwumiﬂumﬂ@mﬁ

o a

uazueannoa hilanuuanannuedliiodnyneana (p>0.05)
(2.5) ANEITU WUNueNNiEeunIngas1 laa liamasnuioonge (2.92+0.01kcal/g) Taoll
ANVUANAINAUBENHEFIAYNINADA (p<0.05) NVLINNITEUIINY TATA (4.25+0.02kcal/g) ¥OANNOA

(3.28+0.02kcal/g) Loz aAIY (3.01+0.01kcal/g)

a a 4
(3) HAMIINTIZHAUNTNNNYAUNTE
Al =

a < A a 1 { = @
HAN3 AT ILHUTINUAUNT INIMLA WUNHeNNNYMSN VTN 14 TuusunFeuanadael

v
~ < v

2 a PR " v o a 1w
YT UYAUNTINIMUAINIAY 8.07x10° CFU/g HeNnTeUINEAT 1aadUs1uIUaUNITINMuAInG

a

P
a A v

2.00x10° CFU/g luvazfineunissuninglasauazuoannea linumsnigyesgaunidninualusia
@ ' v a = J = a 1 = = Jd

sreznaaana dawlsinadad-sluweunBeunnglasa gasi Taduazueaiinea lunvlSuadad-
' 3 o o { a ° Vo

51 lugergmanuine 14 Ju luvasinouyGounnadBenunsniguesdad-5 S1uumiiy

1.20x10° CFU/ml

1809



v H H
M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

y a J a 4 v ~ A a 1
ﬂﬁN‘ﬁ 7 Nﬂﬂ1i’JLﬂ§1$Wﬂmﬂ1W°ﬂNlﬂlllLﬂ$ﬂ1Wﬂ\1\ﬂuiullﬂllnﬁﬂuﬂel%}ﬁﬁGlﬁjﬂ’ﬂllﬁ’ﬂu"lfuﬂ@l%i”]

GRCHEERTSY glase A3 laa yoannoa anney

TSS (°Brix) 65.67+0.58" 29.330.58" 66.67+0.58" 29.330.58"
manuiunsa-aa 4.41£0.01° 4.38+0.01° 4.43£0.02° 4.38+0.02°

AN (%) 19.60+4.82° 67.03£0.87" 21.47+0.92° 68.62+1.68"
Water activity (a,) 0.82+0.01 0.91+0.02° 0.81+0.01° 0.90+0.01°
MNANU (keal/g) 4.25+0.02° 2.92+0.01° 3.28+0.02° 3.01£0.01°

abed v o @ o

wnemg - " A dsNiid1on AN UM ILINOUIEAIIIANUIANA N UBETITsd 1Y NeEdaA (p< 0.05)

=Y
6.001518ma
aw a 2 Y ~ @ 1 1 = Y A
"l]"IﬂNﬁfﬂi']"l]U%uﬂllﬁgﬂiﬂ1m51§ﬂlﬁﬂj1uﬂ')TH‘V]“JZ@HJGHQ‘] WUQWﬂﬁMTmﬁWiiﬂﬂ?"ﬂJﬂ'ﬂuﬂﬂ

A ' A A Ay ¥ a v -0
NYAVDULAASTUA AD "]‘ﬂﬂﬁﬁﬂﬁﬂﬂﬁg 50 “gﬂﬁ11aﬁ§@ﬂa$ 0.08 YDANNDATDYAL 60 LLazaAALIVIDYAL 0.16

'
@

iesnnlddnyuzising msnszatedidnga naziidSuia TSS 65 °Brix asea1uilszn1Ansznsa
o Y a o J 9 S 19 ' . Y

A5y (2543) fmua I3 wdaduaiueudesdivSuna TSS Tudosndi 65 °Brix Tasanslianunau
9

N3 39t uaazszau lilanuuanaeiu ludnsuzlsing msnszaied nazium TSS ualina

1 o A a =3 Y A a2 Y a v oo ' o =

uANANAUNTANA (AWM)W IddenSunams ianurnuiszaudina ninhmsufFouiey
AN relative sweetness ¥99e13 TRANUNNLUARZFIANUA relative sweetness V09 1A WU A5 Tadl)

f1 relative sweetness 111111 600 NDANNDANAT relative sweetness 11111 80 @A1IBIUAT relative sweetness

v o d

" o a ¢ '
MDY 300 (AUFIAU ﬁ%ﬁﬂ?1a, 2555) WANITUATIEHAUNINNIINYNIN WU?W!LﬂNnGﬂu%WﬂGyﬂiWIﬁﬁﬁ

£

=t

ANUHHAgINgamIny 8.20£0.03 cm/90s TuvmziusmimiaylasaldnnuniiafosNga 10.1420.08

} a a A = a . . 3 '
cm/90s tH{pganmananaveunaaui i uriia High methoxyt pectin 39amnsninaszUva lAin TN
o ¥ A Yy 9 av t4 & Y a " Y= 1 A
AUNTALUASHINANANVUVNUUG (q(ﬂWWi anmmumm,zs%) mmiGlmwmu"ln“l@uwammmwuﬂ
~ [l =2 =) Vo = a o J o A A ' @ = a o J
IWIIDYNLAYT LLG]iJNﬁ(ﬂﬁ]ﬁﬂ‘chmg‘ﬂ§1ﬂ§]ﬁ}']uﬁ"llﬂ\1Naﬁﬂﬂ!m@%}’mﬁﬂﬂ11?%}3Jﬁ1/lllﬁﬂﬂ1ﬂﬂu UAgaUDINANNDUN
HIuN 58U0 §J: Tun Zj: 3 GREYED - ORANGE GROUP164A §4GREYED -YELLOW GROUP161A-163A

1Y

Tdnvandumaddumniedindoun Fuilunadfidnaaenlinmssensulusedutunas
a3l iraderSnaanui i a, USumnsa uazergmsiusnu TasuouyEou

i]1ﬂcyiﬂsﬁuawaaﬁmaﬁﬂ?mmﬂam%uﬁ’aﬂﬂ'jmaum‘%ﬂmmgmﬂammza@ﬁa yeanneailu

A13NqUNDT00A ﬁﬂmﬁnﬁﬁlﬂuﬁﬁ@ﬂﬂ’ﬂn%ﬂﬁ}ﬂﬂ (Low hygroscopic) Lmzmimmm%u (Humectants)

o & 4 Y g ! o o H o
(Nabor, 2001) 3aansananuanudu B luszuuma sadluszuundudeuinliinszmessn i 1dTossi

'
a A

O & a & a = g & R a o o 3

Tiannuiuanas oniisiivg leasendanannsedsgannuilurivenilduazimaiuse laTasoudui
1 ' o v o ¢ A o 1 = ' 1 1
Jeaawalidng a, andiasdle (aigiad ASd9a1a, 2555) Taen a, voaeunissunudneglusieiesas
U [ J = ' a a a A d = an A

0.81-0.91 A a, AINE1I Haaen 33 aa Tnveegaunsdluteuniou Tasnda a, Mmnzauvoen

' J < o ¥ ~ aa ¥ = 3 o
pgN30oaz 0.75 (qWIN AQAIATINA, 2556) Aatiuneumisounngns1 laduazanieniuialegmsnusny,
v Y v 9
Wdundwenainglasauazueaiinea laommigiounngdieiunynisiuiugaunsdnauaguniu

7 Aa AN Y Iy ' 1 Ao Y R ' 3 o

asinasg Tasnaidnsed ldiannuiunsa-angainiidmuald dedinadesigmsmuinyives
nanduainanasdie dausmdsnunuImeyisounngas laalismasuiesiiga sesaunioe adide

a A I v a 9 Y o T Y = A 9
Laguoannoa Lua\ﬁ]']ﬂcyﬂi']IaﬁlﬂufﬂiGh’iﬂ’J']Nﬂ'g']u(‘]fuﬂlluclﬂWa\j\j']ullﬂi']\jﬂ']ﬂlla31%1uﬂ5“1mmuaﬂ

1810



v H H
M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

9
(aigimd ASda01a, 2555) dadumamsanylSnauazsiaasldanunuluenySoulundves
msaanmasuienaunums 19y Insa msdenldgasilaaannsoldunuglasa’ldlaslinmasaun

vosiga

%
7. UDLa HDUUL
7.1 Yorauenuzlumsinwadan 11y
I A Yo I a A @ a o 2 )
(1) Wumaden WU Inaogqun v tas WAHAAAUHNINIINTAT
7.2 YoruauuzlumsisenTane I
(M AnpImMsas I AU NUsTAdY 15 Weannea ¥ie l¥a1sldanurIuI Ny

' a 1 ' o ' o a &
UINNI 1 BUA L“Ifuu?ﬂ?ﬁilﬂﬂiﬁi’)ﬂJﬂ‘]JiljﬂﬂIﬁﬁ ﬂ%@ﬂfﬂﬂiaﬁiiﬂﬂﬂﬂ@ﬁ‘ﬂ'ﬂ@ﬁ Lﬂuéfu

8. PnAnsIsNlsema

4
TasamsIvei AT unuaivayuInnenuides u1Inerdes1vags lunssal Uszddl

aualszuna 2562

Y Aa

9. 1DNA15919d3

a

au ¢ a s A o o o a o 9 A
i!"lﬂ']ll']ﬁ HINU, ﬂtnmm L%ﬂll“]fﬂﬂigﬁﬁ, LazalyIal aAoual. (2558). ﬂ1iW@Ju1Wﬁﬁﬂm“ﬂLlﬂNWﬁhlllLﬁﬂ

A

gqunmaeInguImnuguuTuetinau suneiealuh Ssninmesse. sasmiau
FUFUUDLAUNINTIA, 3(2), 151-159.

igsml eizdana. (2555). msvsursegaiami Insnmsvesyunerduazoones Ingms 15as 1F
AN UmALIIAA. matdwusiSyauiiada avma Tulagens. wiinende
fning.

e &5 196, (2558). MsWauwansaaiueusnhag. aavan : UMINGIAYIBAY AV,

13mna aefasan. (2553). swdm%?m75ﬁmmwz’?ﬁffmcyﬁmmé’t)wﬁmmzﬂamﬁ?mm.
amgAnnmans uianedemsn. feewlari]. fuile 27 qataw 2562, 110
http://science.payap.ac.th /research/wp-content/uploads/2015/10/0989y53p001.pdf.

fivaniiu masdenmes uaztfaum3m Sauasuaed. (2559). hmanazas i sunam
msvs Inalugatlagiiu. nsmsmpasnszoamnar, 32(1), 77-86.

Wi AT, nzooy soa1An, YT N1, AAFAN F9HNBL, YA Ban3 oz Tns, gmial
war 113, nunassa aizaszna, nsawasugnt ugasgoumlas uaziwaanssa ysiand,
(2559). naveamis WanumuilnTaa a5y uasgas Taadfidenudnyazialszmsveusn
wa'ldwan. N3 Tveuaziiann laseasnsal lunszusus 19/, 112), 15-23.

Sl laorlszag, qawed Aana, nazdina thysuen. (2561). MmaNaMEMANDMUEINAIUG
dmsufihonnvnu. nsmsInemansinpag, 49(2), 65-68.

qud AR A. (2556). mmﬁﬁﬂﬂmmsm’m5’@1qm‘wgﬁuazﬂam%u“luqmamﬂssummi.

Technology Production, 40(229), 85-88.

1811


http://science.payap.ac.th/research/wp-content/uploads/2015/10/0989y53p001.pdf

¥
v A

M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

g eRsAuEsel. (2554). maaweTauRaes A denilina. 215015550 1w, 16(7),
825-834.

AOAC. (2000). Official Methods of Analysis. 17"d. Maryland : The Association of Official Analytical
Chemists.

Nabors,B.0.L. & Gelardi, C.R. (1991). Alternative Sweeteners: Second Edition. New York : Revised and
Expanded. Marcel Dekker, Inc.

Vilela, A., Matos, S., Abrado, A.S., Lemos, A.M, & Nunes, F.M. (2015). Sucrose

Replacement by Sweeteners in Strawberry, Raspberry,and Cherry Jams: Effect on the Textural Characteristics

and Sensorial Profile-A Chemometric Approach. J. of Food Processing, 2015, 1-14.

1812



¥
v A

M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

aumisazivaznewluedasdmiiauns suatesiu suneTanaunas
I Iaaszun
WATER AND SEDIMENT QUALITY IN RED TILAPIA POND
CHONG KHUM SUB-DISTRICT WATTHANA NAKHON DISTRICT

SAKAEO PROVINCE

A A ¢ 1% o o

a dJ v o
aadl a39ue” Saywun Hiyu’ mywssa lyedszma’ Snsius i’

v Q

Ay da_ a d2 1 d 3
59501 Dodans Il 501’ naz3als0il saugyna
TN IFINSNENNIFIINTIRUAZ T UIAN ANINENManSHaz FInNmanS
NWINABYS I INGWYATIZUNI

2 d d' A A d = a v = )
guénsvslioIngmmansuazmalulag amIngndumalulaggsuns

3 av

d o v o o ° v v
UIHN (UIRDT @)iﬂﬁ!‘ﬂﬂ 1N ﬂT]Jﬁ‘]ﬂx‘l‘l—ﬂgﬂ i’)“ﬂi’)!ﬁ@)\‘liﬁgﬂiﬁqﬂi WHINTYNIAINT

E-mail: salinee@buu.ac.th

w \l
YN
av Ao s A A H = o = a
NURENTIAgszasAieAamuaumwtazMsnlasulasanvasmaniualsemsvesau
2
aznouludetasslaridanng (Oreochromis niloticus x O. mossambicus ) Gh’ljﬁ%@ﬁf}ll DUNDIAUIUAT
@ 1% o o %’ ] d” a o o dy I
Fadaaszuda szezna 90 u Tasasndaqunmilutedsalariauasmn 2 il dsil anunilunsa
1 a ° < %’ g‘z [ 1 a ?,’
a19 gauugi At I vesndsazareiianue Awau Al was sendauazaieil A
y y v
anisnveai weuTuile-TuTasmu Tulasd-lulasmu luese-Tulasnuuazes Iseama-veaeSa
= 1 %’ 1 a =) 1 dy a d' = [
HANIANE NNz TR0 UANUHZANABMsIzAsalaauauienfSsumsuny
o ¥4 2 o 2% P Y A g9 o 22 A ) ~
gl uNenIsziassda I asinavgaua Nl uieauaseada e sndunen Tuiiey-
Ea
@ a ] = a A I 1
Tulasnunazess Isneaa-veanesa duaznouluteidessarfiauasiiaianuiunsaaig
anwamnsalumsuanlasulsyquan sundedag uenTwde-Tulasnu lulasd-Tulaseu luasa-
4 o 1 . 9
TuTasunazeos Isnemma-voanesaszning 6.05-7.02, 6.55-8.54 me/soil 100 g, $08@% 0.82-1.17,9.20-

a o 1 a

23.13 aansuneans, 3.73-9.92 aansunoans, 7.83-19.92 HaansuAoans Lag 3.42-6.11 Yaansuneans

1 v

oo 4 { ¥ a i a S| a
auday samslasunlasguaimimazdvuaznouludodeslarianastivu Tduilu 1 Tuienia

A o 2 2 S Ay v = Y X o v o
mEJ’JﬂuLmzLWiJ"lJumiJizﬂzmaﬂumimwmm "’Uﬂu"a%llﬂ%']ﬂﬂ’]ﬁﬁﬂﬂ']ﬂiﬁu ﬁ']ll'ﬁﬂu’]llﬂclcﬁlﬂueuau"a
Fa

A

A '
wug i lumsiannms@eslardaualdulssansmnuaz douas 1/ 14

a9

9
fA1an qJil.Iu: AUNINU, AUATHDY, SIGRITGITEN

1813



v H H
M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

ABSTRACT

This research aimed to monitor the water quality and the change of some chemical characteristics of
sediment in red tilapia (Oreochromis niloticus x O. mossambicus ) pond located in Chong Khum sub-district,
Watthana nakhon district, Sakaeo province for 90 days. The water quality was determined the water pH,
temperature, EC, TDS, turbidity, transparency, DO, BOD, NH;-N, NO,-N, NO,-N and PO,-P every 2 weeks. The
results revealed that most of each parameter was ranged in the limit of criteria of water quality for aquaculture
and the criteria of water quality that was suitable for aquatic animals, except the NH,-N and PO,-P. The ranges
of pH, CEC, OM, NH;-N, NO;-N, NO,-N and PO,-P in sediment were 6.05-7.02, 6.55-8.54 me/soil 100 g, 0.82-
1.17%, 9.20-23.13 mg/L, 3.73-9.92 mg/L, 7.83-19.92 mg/L and 3.42-6.11 mg/L, respectively. The water quality
and some chemical characteristics of sediment in red tilapia pond changed in the same trend and increased
according to cultivation period. The obtained information of this study could be used as a base for effective and

sustainable aquaculture development.

Keywords: Water quality, Sediment, Red tilapia
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ABSTRACT

Phrae Tree Root and Stump Furniture Product Enterprise Group has operated teak furniture. Currently,
the quantity of teak wood is increased but Phrae Tree Root and Stump Furniture Product Enterprise Group still
has a large quantity of teak wood scraps for building furniture. The objectives of this research are as follows:
1) to develop furniture from teak wood waste; 2) to asses satisfaction of consumers after developing model. The
sample group consisted of 169 manufacturers and consumers. Data were analyzed in the form of qualitative and
quantitative research in order to find percentage, mean, and Standard Deviation. The samples were obtained by
using accidental sampling from consumers who used services or visited Phrae Tree Root and Stump Furniture
Product Enterprise Group during past 2 months. The results were divided into 2 parts. For Part 1, the results of
furniture development from teak wood waste revealed that the image of howdah was applied as the design concept
of furniture developed from wood scraps and community’s local woven fabric to gain identity as much as possible.

For Part 2, the results of assessment on satisfaction of consumers after developing model revealed that furniture
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safety was in the highest level X = 3.75,S.D =0.71) and identification on identity of Phrae Tree Root and Stump

Furniture Product Enterprise Group was in high level X = 3.50, S.D = 0.73), respectively.

Keywords: furniture, teak wood scraps, Phrae Tree Root and Stump Furniture Product Enterprise Group

o o d‘ L

1. ﬂ’Jmmﬂﬁguazﬂmﬂlmﬂiym’mﬂ
msdumuludszmalnelivanvnaingduuy Tasmsdulmuhldunluedatiduddnlu
1y I ] dy A ] " Aa A A I " Y o A
mywamlszmaniluediaunn nundulvaszeguinumamiovesszms Ine ioaninidluih lddnid
anuganauysainniiga msdudmuuiluliawudvesnasiguues (eadmsuimsdiudiuaason
dandauns. oonla) denai i Iifdnhegluthaadosad liiluediann dagiuldsunlaenisnsda
9 3 A oy oya g Aa . Y a a ' d Ao oA
I aeilununiaenda ldn Taauhn Snvrdruaan 3 1dnigau Taasuergnou viniuases idendai

9. Y ' { o 9
azudas soude lAimsUgndudnnaunudiunda lonane

o

o o o £ @ @ 1 and = ] = A A
MUATTDY DUND YU IINIALNT (lluauﬁﬁﬂu"lﬂglﬁﬂﬂ. aau'lau) Wunidlununimsauniu

U I v o o Y ' o a <3| { 4 1 '
Thdnuniusududuvessaniauns Taelisnvazgilszmeniuguidonsoviun aaulnajiuihld

9

A a ' A v o ' I~ . { v o
wapanssa Taenguiamnonguiesineisnld aeldsendauns luedmilunialugnswiudulniu

Thun Tutfitiudimslfundsuuuimevesmsduiugsnaninmsiwdudniuth vuumsais

sa s P 9 A ST A A o 9 o o 1) YA o 9
Mmummmmmllu @]'E]Vlll L‘Ll'fNi]']ﬂL‘]Juﬁ?uﬂlﬁﬁf]ﬂ?ﬂﬂ]i@]ﬂq3J Ll,i’wﬂ"l]"l!ﬂl!ﬂ'lﬁﬂ'lvllllli]'lu?uu@ﬂﬁﬂ

' o q ¥ ' o a 9 sa s v v =1 X 9
ﬁQNﬁVI'IGLWVINﬂf]‘M"I TJT]JHJEIElull'lﬁi']\ilwﬂiuli]'f]ﬁi]'lﬂvlll‘Vl5'E']ﬂ'lislGIN'l‘Ll‘U'E]\WINﬂQllLﬂ“]Jﬁ'J‘]Jﬁ']11 ng"]f'f]nlil

s | 9 ) Y & s a o v =t v A ]
Llﬂﬁgﬂ"lﬂﬂ@\iﬂﬂ"li’qcélﬁﬂ’iﬂiﬁJ‘]J'llliJ!"llml,Wi u'liﬂﬁi'lﬁﬂjul‘]/\lﬂiuﬁlﬂi "Tﬁhlllﬁﬂ?ﬁﬂqulﬂﬂﬂ’)!ﬁf]iﬂﬂ?ii%

A o a A

3’5 3| v = <3 a oA 3 v Y ] aa & Y Y = a
qmuumu"lwmmu aguvuiIamn Iﬂﬂﬂ\lﬂmﬂuﬂ’t‘) mJu“laJmma WTI«!’J‘ﬁﬂﬁNQ‘lJJﬂlfJ’J‘ﬁﬁi‘ﬁJGm%
P

Tdguugiivesanmauihormandonlumsialiduia ihldmsta wienadvesliles nnagiunuves

12 o =2

wlestinesvoangua luthpfudwlvgdunuludnvaziannlfvuialng vag 18 lulidmil See

ADUAUDIANUABINITUDIHS 1nA

o @

Y o A 4 A ¥y A < Y 3
@'Ji]fJ‘Ll'I“H'dﬂﬂﬁﬂﬂﬂuuuﬂl@%ﬂﬂiuﬁ]ﬂi uazmﬂuﬂmmmﬂmwuum Glumﬂﬁmﬂuummwm

a { ' ' { ' 1o v g o o
msasrulesfinesanldntegliduaminiga Tasaiulngjdilidennulasasoiiundn naznmsin

@ 4

o ' < o { a o
AANHUVDINQN Wunuimslumseonuuy 5'3115\11!12’1']@@’118%@\19?11’]917]lﬂﬂﬂ?ﬂﬂ?iﬂﬂﬂf‘)ﬂ]@\?ﬂuiu

1 @ a 4 < @ 1 a v A {
guru Yizgnd 1¥imnumes ded nnau 1l ieillumadenliiunqudus Inalddaduludene

U

wlosiimes
[y '3 a v
2. ]ﬂﬁ‘lﬂigﬁﬂﬂmﬂﬂfni'l‘i]ﬂ

y o s a o o
(1) tevianlesineson lidnmas ¥

) ivetlsziiuanuiiane lvvesdus Inanasmswannguuy

1824



9 H H
M3szguINMITTAUNALAZUINTIA AN I lny ATAN 15 Uszan) 2563 Fum 18 FuNAY 2563

3. naULMIAA UMY

Aunlsdu flsam
- wénmseenuuumleiiined - wamslszdiuauiianelovesfuilng
- Sadnualyuaua - lesiinefnnlidnmaelddmsy nqu

OO T W £ XS T Famdwngquiesiinessinlif aelisanSauns

UAUMNN 1 nFpuLUIAA UMY

ad o A a v
4. IBAUHUNTIVY

msgniiuandteldsudunguiamig Taenisysuimsiunmsisounsdeuveqindnin

@ ~ a o 4 a @ @ a J ao
YoIHangasma TuTagmMsoonIUUNAANNN WHIINGIAIIIFANYATAND DU LIYAYDINUITY A0
(1) vouruauelsznnsuasngualee e s luauide fe
(1.1) szmns fe
1A a ' Ia 4 9 9 o o ' o
- nguaamangulesinessn 1 ae Tddandauns S 15 au
Y a 4 X A A A a ' sa s v Y o
- Ju5 Taafunde wiemensunguIamnanguilesinessinlid a1 $1uau 300 au
Tuseu 2 hou
(1.2) NGUAI0E1 AD
1A a ' Ia 4 9 Y o o ' o
- nguammnIngules tinessin 1l ae'ld Tandauns S 15 au

Y a a9 X

- 4U3 Tanf o wieBeuunguismninguilesinessinld ae'lida s1uau 169
au luseu2idou Taofioums19ue4 Krejcic 1182 Morgon Tagfiunianunaianden 5%
@) vouwadsusilFunsin
.1) fulsdu fe junuwlesiinesnnlidnmde 14
(2.2) futlsaw A wamsszitiuanuianelavesdus Ina
(3) VD ULUNUBINITDONLUU ”lﬁ’ﬁwﬂizmumﬁﬂammnwa@ﬁmcﬁ(%a%ﬁ A1519Y. 2554) Lﬁ@clﬁ}

v
d v A

HaUUTTRANINRY TEaen Al

m3eeniuuazRan Y

loFiTived e lfdn

fnidn g qunsal

2§ i 1AZNIZLIUMIHAR
S e
e wedadmuyud
Anuituiiosdu L]
nanmsesnuuueiiiived
NIZUUMIBONIY
[ myszauAMNAR nULIN
-
maduaueNaIY 3D Printer
Moo R
4 &
@ ; WounuLINeNMIHGA
NILVIMMIAGEA

A, =
madsziiiuanuianels

« 2 7 ¢
ﬂTWﬁ 2 "Uu@]@u"ﬂ'ﬂ\iﬂ'ﬁa@ﬂllﬂﬂlwﬂiu!fﬂai

1825



9 H H
M3szguINMITTAUNALAZUINTIA AN I lny ATAN 15 Uszan) 2563 Fum 18 FuNAY 2563

Y a

a =3 Y a [ @ I U
fﬂi“lJimlluﬂ'ﬂllW\i‘Wﬂali]ﬂJ@Q%Uiiﬂﬂﬂﬁ\iﬂ"liW@MH"lEﬂLL‘U‘U LﬂuﬂWi“ﬂﬂﬁﬂUfﬂTﬂﬂQllWllijﬂﬂ

U
v

A g ' ' ao Ay o o ) s A )
LW@LﬂuﬂquﬂﬂNﬂl@Qxﬂuﬂﬂﬂ IﬂfJiJ"Uf]ﬂ'lﬂnlﬁWMWﬁﬂﬂ'lﬁf]@ﬂlL‘U‘ULWf]iuH]@i LW@ﬁﬂﬂﬂJﬂWWﬂlﬂQﬂ?i‘ﬂﬂcﬁﬂu
° EA o o o
"U’E]\i"l’l}@ﬂWﬂnJ Vl\il%ﬂ\?ﬂlﬂ\iﬂ')']ﬂﬂﬁ@ﬂﬂﬂ AITVUUILLTI AIMNIHNICTUVDIIAR ANVASAINTUIY
A 7 a 7 q Yax a ¢ Aaw o o ) S a
AIMNAIYINY Lma‘iﬂ’liﬁﬂﬁ?iﬂ]ﬂﬂgﬂuﬂﬂfﬂl@iuﬁ]ﬂi 1$35n15 A5 12H U5y qATIV. 2548) VDU NAUBN

a =Y 4 v 9 1 { 1 { YA, 1 % 1 v A
AU HaziB)s i eria1ooar Annde uaz@rudsununaigiu 195quaeee Tasiudgves

'
=1

Y a P Y a A A " a a A o Ay v o
Wﬂiiﬂﬂﬂ!ﬂlﬂluﬂlo‘lﬂfﬂiﬂﬂli NIDWYYUTY NYUITINNIA Gl,ufl'ﬂll 210U Iﬂﬂu']waﬂulﬂflnﬂuﬂﬂﬁﬂﬂﬂﬂlllu111°IJ

U
1Y

A Y 14 S v Y A A @
mﬂmmﬂmmmuuuwm% INDWINTUITSAD

a v
5. HAaN13338
o A aw Yo a 2 A 9w o P
NAUDINITAUUUIIUINY “lﬂm!,uummumumaclﬁUiiqwammmﬂizmﬂ AU
= a o dy 9 1A a 1 A 4 9 9 o [ 1
5.1 ﬂﬁS‘]_l'JuﬂWisUf’J\ifﬂiﬁﬂHTJ‘ﬂfJ!,‘]JE]\WIuIﬂﬂﬂqu?ﬁ?ﬂﬂﬂﬂqu!ﬂ@ﬁu!ﬂﬂiﬁ?ﬂmlll @]E]M],N‘INW'JWLLWE

9
& o o 12 o 1 a

' . A o & o Iz
asogniglungiuiedu vy 6 druadsesduneasudimiauns danvazgiilszmmilugaisensou
AR1BLBINTENENWRAAY TupenAanuIhauInANfay TuanAafuIuAgNeTULHIrARe Indo

Y
daumunaldaasuneidusaniadihe daulngmegusulszneuerdumainyas feviu uaziaiu

9 5 { a ' o ' a Ja s
Iﬂﬂﬁaﬂf]i:]lﬂ‘mﬁﬂ'mﬁNﬁ@]ﬂﬁﬂﬁlﬂﬁﬂiu’gﬁ ﬁ]%'ﬁ)@ﬂﬂ1ﬂ'ﬁ3;l”‘fl}1ublﬂﬁﬂ%ﬁ ﬁ’JllﬁQﬂﬁﬁ'JiJﬂquwﬂﬁlﬂﬂﬁuﬁ]@‘i

y 1 a a ' A s
/i 3 nmnguiavnanguiesiinesnld ae 1

a ) Y Y oA o a o o o 9 ! d y o
wuvinuiheduiiuihedng @uds wniue. duniwel) vunedainngs Taslugawaniulail

Y v A

o WYY oa ) v % ) o 1w = K1 ' g
ﬂ'ﬁﬁllﬂcﬂ']uﬂ']mlll Lﬂﬂﬂ']5GlﬂﬂﬁQ\?WUM@\?%W\?Gluﬂ'ﬁa']ﬂﬂleumu FAIUATN NH N0 AUNU Wmu@g!ﬂu

a

ii’maumﬂ“luﬁnmﬁ?uﬁmaiuwgﬁ’m FeenfoTusamanguiamianguilesinessin I Hunilaly
mdsznevgsnanadiududmuth I uddremanarumn Ssdeslfundougsio Tasmsihsn'lsd
daiimaeldmamadadu ldinadaiumesinefitelhidituanudesnisvesdus Tnalulaqiiu
TaoTudl w.a. 2545 I lddn 51018 aelid nazias hihwnadadunlesines uazldsudaass oTop

Y
szav 4 012 1wl 2551 waglawanngduouaie q 1daeandosiudus Taaundu Tudeqiinlddn vag

] ° I ' o q ¥ a 7a ¢ ) ' VA a o A vy
iTﬂhlll aﬂmmumgﬂuaEJmJ1mm“l1/imswam%lasumasaﬂuaam”lﬂ UANWNYUITTH N ﬁ]%i‘].l“]ﬂ’)llllﬂTﬂ

'
9 o

Vo 3 A Y ' § ' i 1 A
amlugmau hitnzih fdld ae'ld wieldndudiunmaeld are q saudeldn ldasaw Tdnddmi
d 4 A ° ) 3 A
dudu iwenszaihndvinadadlumos e

9 Y g
52 A3LUIUMSEONUUY THTUADUHITUINNITWAIUILUIAIUAAYDINITOONLUY WA

o w

Y 9
msAnyIeyaiugu udnidnszd duasizd naziimsaansesdoyaniniu SeuiSeedis

Y a a

ANMURBINITVOINgUEHER uaznquiD3 Tna Tasvinaniumsal Covid-19 ¥ ldmganssuvesdus Tna

U

1826



9 H H
M3szguINMITTAUNALAZUINTIA AN I lny ATAN 15 Uszan) 2563 Fum 18 FuNAY 2563

) P 2 o v 1 A a v P P ' '
uMoou-lal MU (@UNTUATUATHINITTNATIA (DIANITUNIYU). 2563) mu“lwmu

2D

a &
HUUADNED

V3 Innhilliasaesglu GEN X vinmisdisivegnsooay 42 diulnailiergriasening 45-541 Taegaedo
Y

A A

YA Y o )] 9 4 o o q ¥ ) s 9
u%%!ﬂuEjlﬁ@ﬂclf@ffuﬂ'l%'IW'Jﬂ‘llENGl"]fslu‘]J1uLla$Lﬂ§ﬂ\1ﬂﬁ'nJ1ﬂ 1’”114ﬂ1§ﬂ@ﬂl£ﬂﬂlﬂﬂiulﬂ@ﬁﬂluu
v v v oo R R ] o] 2 o & A \ Y w o @
ﬂ’)"lll‘]JﬁfJﬂﬂElL‘]Ju‘l’iﬁﬂﬂ\‘iﬂWu\‘iﬂﬂﬂﬁ'i‘]ﬁ\i"l“ﬂﬁﬁ"lﬂ‘l’iﬁ"lﬂiﬂﬂ”lju ﬂswﬂﬂwuﬂumwum AENOUDAANH U

2 o 1 s a N U= a o 2 A A Yo o
VIYNFUNINUY IﬂEJ"’U‘H’]ﬂﬁﬂﬁ]uﬂ]ﬂﬂlwﬂiuﬁlﬂiqﬂﬂﬂﬁTMZJ"IGliﬁ"IHNE‘]ﬁﬂmW]‘]ﬂJ‘Hu lﬂiﬂﬂliﬂuulMGWﬁi‘U

o 14

2 [} v
node UszamAd (@ninnuinasgiunansuigaa1nsa. 2558) Taoiie 1 A Juuia 550 x 530 x

a

]
=

N

380

nau

o

Hadwas Tashanugavesiuauegh 180 iadwas 310HUNNTsZANLLIANUAATINAUTEZHIN
a o @ a 1 @ 1 o v w G4 =~
Mihweswda §Ive waziind@ny Mansysamss iy rafonanguaesmsiheadnysivesdniud
J = ' ' ) H ' 3 ' S| g
neuiien wiegaauveanengud laun eratiuniens duniens uazdn uuuanlumsesnuuy miv
I&iuuafamsysandumsiseumsaon Mmsnumiuuuus §iveldszaunuinnufinaeanuuusie
a3114 3 nuada Ao

A & 3 A g o = v o I A
(1) uuafa 91U M uuMaINeUNeIVoI NN MUnafugeanoy 3LUgIT

L A= A a Y Y dy 9 ] o ¥
yned iWuaaungamieinavalavesrdmnd i nazd@esniesauluaguay nansinm

Ed
151%1A01 52 Toamd nazmadudaia

MNA 4 MNT BRI NUAAN 1

a v H o 1 ' Y a Vo Y v v
(2) HUINA UWRYIF N Iﬂﬂﬁiuﬁuﬂﬂﬂuﬂ?ﬂﬂqnq Vlﬂlﬂu‘]/]']ﬂll']’ﬂ'lﬂﬁ'lﬂ%Qﬂﬂﬂiﬂﬂﬂqiuiﬂﬂﬁ

2 A o ¥ 9 y A = a A - o | 9
5’33Jﬂ\']llﬂ']5u']"lﬂ\1a']ﬂ?'\1]lll VUIYFAIVD 53Nﬂ31%’1uﬂ151ﬂu1’n\3 ﬂu@ﬂlwu@ﬁ]']ﬂﬂ]iﬁuﬂﬂ']uﬂ']mlu

by

MNA 5 MNIWUIANUAATN 2

a ¥ < H 1 % Y ) ¥ 1
(3) AR D1DIUNVULND I Q\ﬁﬂﬂﬂﬁﬂuwTJGIJ’E]Q‘];N‘])'Huuﬂ?ﬂiuﬂ?ﬁﬂﬁ"qﬂﬂﬂ wagimsg

o a @ M Ya Yo 1A ¥y A a ¥y 2
WWﬂi]ﬂiiiJI‘]Jﬂm Iﬂﬂﬁi]ﬁ!uuvlﬂlﬂﬂtlwuﬂV]'E']\ueﬂfJ'J!"U']!fJfJaJ(’]ﬁJ‘Uil'Jm‘]J']ﬂﬂ']!V]Tuu

1827



9 H H
M3szguINMITTAUNALAZUINTIA AN I lny ATAN 15 Uszan) 2563 Fum 18 FuNAY 2563

WV

MWN 6 NINTUUIANVAAT 3

53 MU UAUONANIUNITOONLUD TANITAAIEDNUUIAAITIGNTZUIUMTHS 19AUNDY
losfines TasszauanuAavesnguiavng 4 Taudu e Ifvunzaudunszuiumswan Taouulfa

VOINIIFII WANVEADANFDINUNTLUIUMIHAANINAIUUIAAD U

¥

MW 7 Madranalaeld 3Printer

4 4
mssraesdunuy Tasldina Tulad 3Printer Y31l Tae1d Polylactic Acid (PLA) filament @ 3 mm 919
1 v H I H
gaungil ogi 210 ¢ Tagl¥anuaziBeadosuagi 0.2 mm misvesiiuAIogh 1.6 mm vuavesrhuLay
oA A ' < A A ' 4

dhasiinnumuni 2 mm dauInseadels 8 % 19anusunasi 50 mm/s daugiuanuiould 5o co e

= v 4 2 a L4 Y J A a < Y Ja 4 Y Y a
Anwrvwagldnbal saudainszdmdeunnseuio@uan liilesines ansaldanIdes s

o 7 aw a Yy 9 Y A
'Jﬂflﬂi%ﬁ\?ﬂ‘ll@ﬂ\ﬂu’lﬁ]ﬂ GLUﬂﬁaﬂﬂ'J'lﬂJQfglﬁﬂaluﬂiz‘]J'JuﬂWiﬂJ@QﬁiNﬂul!‘Uqu‘)ﬂVIQﬂ

1828



9 H H
M3szguINMITTAUNALAZUINTIA AN I lny ATAN 15 Uszan) 2563 Fum 18 FuNAY 2563

DIMENSION DIMENSION
——= e —
SCALE : 120 H:| SCALE : 1:20

BOTTOM VIEW BOTTOM VIEW

64cm

—

: T e =

1

= 0 518 ‘=

L
(\

5.02cm

L
[T

| d0cm b

= 63.00 cm—=

RIGHT SIDE VIEW FRONT VIEW LEFT SIDE VIEW BLACK VIEW RIGHT SIDE VIEW S FRONT ViEw LEFT SIDE VIEW BLACK VIEW

O aTInaETEAgaesAad dON aIaETEAganIang.
aisne TuTadgnamnam anusimn TuTaggaa s
ariruna Ty laBnsaanuuundasiont avirunau laBnsoonuuusdnsiond

ToP VIEW ToP VIEW

ISOMETRIC ASSEMBLY

‘m ISOMETRIC ASSEMBLY
] / ’ N Y

MNA 8 MIUNTUDNANUNITDONLLY

a ) v a 1 o P o Y A v
54 ﬂﬁgﬁ'ﬂ'J“Llﬂ']iNﬁﬁﬁﬂ\?i]'lﬂﬂ'lﬁ'ﬂ'ﬂﬂu‘ﬂ‘ﬂllﬂigﬂllﬂ')'lllﬂﬂﬁ'f]llﬂu Wﬁﬂllﬂﬁ’ﬂuﬂgﬂuﬂ“ﬂ !W'f]clﬁ

o a ! E o Y o o v q oYy Y ]
mmzmmunizu’mmma@umﬁg@ ﬂmuu‘nmﬁﬂmé‘amﬁyhlnmmﬁmmﬂw"lmmmmmmu g

£

AszpaumMsHaalesinesvesnguiavneg

~ a v sa ¢
HMNN 9 miwamugmmﬂaiumm

o A g 4 o A 9 o LY A9 d o qvo
NITUUITBULUI ﬁnﬂ’]iﬂﬂlaﬂﬂlﬁyvln 1/]’lﬂ’]ﬁﬁﬂuﬁinﬂvlﬂsllu’]ﬂﬁ’]llﬂ@]ﬂﬁﬂ'ﬁ INUU u’]lllwnlﬂu

4 4 y L aw a A A qui 9 4 o \
VAN AIUATUUUIA Wiﬂllﬂ\?l“]fwa'lﬁﬂﬂiﬂ\jwu!WﬂlﬂQ'lUﬁﬂﬂ'ﬁ!Lﬂnguulln ﬂ'ﬁwﬁuu’lﬂ'ﬂu@ﬁi']ﬁqu

@auiu lnena, e Unsusuaziisy qadad. 2562) 191101 Epoxy(A) 2 @aumaufuiine Hardener (B)

9 v
1 a7U waﬂﬁli’mu Uag IMANUHUUNTY DU FIUIU 4 ATI ATUIUINVUIAVOIANUHUIVDITUNY TaY

1 y 4 L L Y Y g & < [l 9 9 (Y
1ULl@ﬁ$ﬂiQﬂLﬂﬁ\1‘]§u\11u%$Wﬁiﬂﬂ1ﬂllﬂﬂq’3ﬂiﬁﬂ$ 29 Tug Lﬂu@ﬂNuﬂﬂ‘llu’é)gﬂ'ﬂﬁﬂ1W"UEN’éﬂﬂ1ﬁ

o

A Y~ A vy A P2 o=y v A g ¥ v
Luﬂ\ifﬂ'lﬂﬂ'lllﬂ'l'lu‘]ﬂ!iﬂﬂﬂ31’]’]114EU'l\ﬂu"llﬂ\ui“ﬁuqullmﬁﬂjﬂﬁlluﬂ3!1/]1141]%“’]&!14@8 !Nﬂ!'ﬂlﬂuua')ﬂﬁﬂﬂiﬂ

Y 1 ay A o

L Y o ) U Y Y ¥ o
@1ﬂllﬂﬂ'ﬂ\1ul'.)ﬂﬂ 2 9119 1AIARHLNZILU VDN mﬂuuﬂaﬂﬂiwLmﬂuqmwnwmaﬂ 4 97103 I UAR

CY

"y A oA ¥ A q 92 a Ay
Llﬁ\iﬂ?ﬂlﬂif)\iuﬂ\i"lullﬂ !‘Wﬂ‘l‘]’i"]ﬂ!\311!3Jﬂ')"Illﬁ')ﬂ\ﬂllﬁiﬂﬁ"mgﬂuﬂﬂﬂﬁﬂﬂﬂ"ﬁ

1829



9 H
M3szaguINmMIszAuMAazIIUITA uInedes Ny e 15 Uszanl 2563

R 18 TUNAN 2563

y 7 ¢ o
ﬁﬂﬁ 10 g]}uLL‘UUW\Iﬂiumﬂi“ﬂaﬁﬂ'ﬁWﬁNUT

u

a Y a @ o R 1 aw
5.5 fﬂiﬂi$l1Juﬂ’J"IilﬁQWEJGli]"’UfNQUSTﬂﬂﬂﬁQﬂ"liWﬁHu’lg‘]JLL‘U“U ﬂ"liﬁﬂ‘]al'lﬂqyﬁ’lﬂﬂ’lﬂ"llﬂ\i\‘ﬂu’ﬁ]ﬂ

' PR LA Y oa 1Y oA VY a & 1 o 1oAd
LHNE]E)ﬂMl'JHJu 2 ﬂqma ﬂﬁ]ﬂ\lﬁjﬂﬁﬁ uazﬂqugmim Iﬂﬂﬂq&lﬁjﬂﬁﬁ L']_]uﬂquﬁ?@ﬂ1@ﬂlﬂuﬂ155$ﬂﬂﬂ31ﬂ

a & ' S v Y oa A o Yo I~ = o =
ﬂﬂlﬂuﬂ'lﬂﬁluﬂqucluﬂﬁxlﬂu@nﬂ 9 ﬂquﬁjﬂiiﬂﬂﬂﬂ1ﬁuﬂl‘1’]%1u3u 169 AU L‘L]‘I«!ﬂ'liﬂﬂ’]slﬁ%ﬂﬂﬂ'ﬂi]WﬂWﬂ%

1 Y a ~ 9 ~ A dy a kY 1 a A 1 1 [
m@ﬂﬂqu@ﬂiiﬂﬂﬂ!‘lﬂﬂ%ﬂﬂﬂ%ﬂ HIDFDAUMVDINQUANND Tusou 2 1hou WU’JWﬁ’JuiﬂﬂJLﬂuLWﬂ%Wﬂ 99

AU 1ia 70 Au daulugiionguinni 411 90 au wazergiosndi 201 litiauaey Tasdiuluagjmsdne
Y

[l @ = @ IS Y A o @ v @ o
og TuszauiSygas 97 au danniuwinauus ey 34 au nagsuse 17 au dau inSounielindny,

=gy o
Mlllllﬂﬁ’f)‘ll ATNAIAY

4‘ ' d' - 1 d' ' Y a
AN 1 LaaInuRae (X) LasaIUuguuuuInggIu (S.D) ﬂlmﬂqmuﬂﬂﬂ

Y A Y o —

Jon F18M15V0A101U X S.D wilannumune
1 M3z auiuaisziame 3.67 0.76 FEAUNIN
2 anulasassveurosines 3.75 0.71 FLAUNIN
3 AszuIUMINaan lusudeou 3.57 0.67 JTAVNIN

da = [
4 wosHmasianununIy 3.56 0.67 FEAUNIN
5 myazadnauielumsldau 3.56 0.65 FEAUNIN
6 Taseardalanund s 3.57 0.65 JTAUNIN
7 | dewendsdadnuaingua 3.50 0.73 FLAVIN
8 ANaIsNveuneI o3 3.55 0.62 SEAUIN
59U 3.59 0.21 STAUNIN
d‘ 1 d' - 1 d' U Y a d'd 1
N3N N 1 udaInuRay (X) tazdiuiisuuunaigiy (S.0) voanquius Inanlaeguuy

Tagsruagluszauuin (X =3.59,S.D0=0.21) Tag#i13a1010318015WD31 5180150110 a9an8U03

sa s o A = A ] v A ' '
LWE‘)EUW@?@Q‘E%@UNWﬂWQﬂ X = 3.75,S.D= 0.71) ‘Jﬂﬂﬂﬂil”lﬂﬂﬂ?iiﬂfﬂutﬁﬂWSﬁMﬂUﬁ‘iiZiNﬂ”lfJ’t‘)E‘.]lslu

o - o A A Ay 1o Y Yy o~ < '
ILAVUIN (X =3.67,S.D= 0.76) DANIND ﬂizmumiwaﬁﬂnmu%u Ll,'d$Tﬂi\1ﬁ§'l\1ﬂﬂ'l']llll"ll\?lﬁ\1 agiu

[ e 1 A 14
szaun (X =3.59, S.D = 0.67) aonaemsles s ianunumu uazmsazalnauiglums gy

1 o - o da ] o =
agiusmumn (X =3.56,S.D=0.65) aﬂu151&1ﬂﬁﬂqmmﬂammmmmuma%{agiuizﬂuum (X =3.55,

] v @ o 1 1 [ - o w
$.D =0.62) azMsLIvenIIBaanyaingud ogluszaunn (X = 3.50, S.D = 0.73) Aud ey

1830



9 H H
M3szguINMITTAUNALAZUINTIA AN I lny ATAN 15 Uszan) 2563 Fum 18 FuNAY 2563

=Y
6. 9nUs1ema
@ Jda 4 Y o A R 1A a 1 o a o Y Y o [ 1
ﬂ?in‘NuanJium@ﬁ"lnﬂlﬁ};lvlllﬁﬂ ﬂimﬁﬂyWﬂi‘!ll')fﬂﬁﬂﬂﬂqulv‘lﬂiuﬁ]ﬂiﬁ”lﬂvlll @]@VlﬂJ WINIALUNT
Ya o
M'J

v 9 a a a ' I a J '
"l]Elulﬂﬁ’JUi’]il"lnﬂﬁlJf)iJﬁn a9y uazﬂgugn WUMUINWMITODNUUVINDTHIOT AITNININUHAY
v

U

v
°

1 A d’l A 2 o 1 < 2 = 9 A g v 9 v o = C a a
vouiganelunui nuhan o1 erenui swdedie Mduaudidglumsdsadnluaioney Taaaud
1A a ' o o | ' o = 7a s
nnguiamnaguay I8swiulumsdudmuhld deunIdlsufouuuamanadaesinesnnld
o A ! o 3 ! - o o N 0 o & \
dn lesninthldaasiuivauiiuediaunn geludaginldi isemainnldau vazsude lifainih

IS @ @ a 1< [ a 1
Ugnuesguymilundn vasnansudwiun Wumsldmimernslugusulfinalss Tomideyurunin
Mg deAndpInUUNANNITEVOIAFA gN1il LAzNTI@l oA (2560. UnAage) Nduasuldnineins

2 ' ' ' J o '
Tuguyuiesdnilgni nazlausnlumsidlse Temidinar vazuuanislumseonuun @14
= o ~ A q9 o A & o 4
NIZUIUMIBONUUY FIWDINMIYTanmInumsizoumsdeuie Timsauiuaniiuluawinglszass
o I a s 9 o A Y 2 a '
6.1 mswauudesiwesoin lddnmasld Suanmsszavanuaalunissuuuain
a @ H o ] a & H a < ¥ [l ¥
uunNNARTImAUIINTNIIMsagUuUTeAaNns 3 JUuuy NuwiAseun U uresie tazt1ves
-1 o ' Y Y Vo A P =2 A
grunuih naanniuuunds ldsaesluTsunsuneuiumesiefny1vina JUNse samdIRITRNAY
g a ¥ e § g 1 a a ¥ .
Al 1&Tumssda simiulsvilgegiuuueaniesaudoduonuzveananguiamneg 911niuh
° a A a o a3
msuauenamsesnuuylugduvuvesniwnie wazmaeunpuemsnaa Tuldsunsuduiagy)

Y Y o a

d a sa ¢ $ | o a
mﬂuummiwaﬁﬁ'mmumlaiumai W%}ﬂll‘ﬂ\i‘l_]iﬂ!l,ﬂﬂmﬂﬁﬂfﬂﬁ!‘lﬂﬂﬂ INAUALASNTIEUIUNTNANUD

I
A Y @

1A a A a 4 ' a = o a
nungquimnnaniga limaiialszgnasenangidyginuiiu dumaluladdagiunanii
MU ANNINNGA APAARDINUUNAIVYDA tﬁj;muﬁ waa'lwyas’fuazuﬁ'mm sstins Insane (2562,

v 1 3 ° G o o 1 a o Y Y =
UNAAYD) WUN msmmﬂiuiaﬂiuﬂ%ﬁ;uummmaiumswaﬂ ﬂxmiwmmmaﬂmunu AANITYYLAYVD

@

a 39 yug oA Yy v 2 o A Y (v vy Y
mqmm%u"lmﬂuamm Tﬂﬂﬂiz‘u’ﬂ!ﬂﬁﬁ‘iNﬂuLL‘]J‘]_Il‘illﬁ]'lﬂﬂﬂlai‘)ﬂ!ﬂ‘hlhlﬂ ‘]J‘i‘]JLWNth wazmsdseneu
9 2 qY a & 1 o v ' d o R Ay )

Mlll i’Jllf]\1Glﬂﬂi%uLL‘lNi'Jllﬂ‘]JLﬁ'thmWL‘]JuLLNu mﬂuuﬂmmﬂﬂ"lmummmmummms MnUulsEnew

a sa 7 o A q 9 ] g g 0o w 4 A qu

mmm‘umiNamlml,ﬂaiumai VI']ﬂ'ﬁ@lﬂLWNN'JGlWﬁ'JanJ i]Wﬂuuu1NTVImﬂm‘ﬂumwﬁmﬂﬁmuﬁmﬂi‘ﬁ

AANINYY YU

a =3 Y a @ @ Yq 9 v

6.2 fﬂiﬂi%illuﬂ?nJWﬂW@iﬂ“U@QEjﬂiiﬂﬂﬁﬁﬂﬂWiWﬁuu?gﬂLLUU hlﬂiﬂﬁ’iﬁﬂﬂ?i’é)@ﬂuﬂ‘ﬂ

7 a 7 o a & Y o X ] o A

WeFHRDTITINNVLUIAAAT g Wuswamelumsesnuuuag 8 Yeaatl 1) M3 IFN RN AN ATTY
' o s a s a Ay 1o Y Ja )

TNNY Z)ﬂ’ﬂiJﬂﬁ'é]ﬂﬂEJ"’U’éNW\lﬂiuL%@i 3) ﬂizmumswaw"lmmmau 4) WMosHeTUAIUNUNIY

a <3 ] v o 1
5) myazanauiwlunsldan 6) Taseadriinnuudase 7) dswendedadnusingua 8) Anuaioau

PP ¢ o Y a A 9 = I ) ' a o
"Uml,ﬂ’éﬁum’f)i Wa\ﬁnﬂﬂ'ﬁﬁ'f]uﬂ’]llﬁuﬁiﬂﬂﬂl"ll’]ll’]mﬂll‘]ﬁll Wﬁ@iaﬂﬂ“ﬁﬂﬁuﬂ’]ﬂlﬂﬁﬂquﬁﬁﬂﬂq 1UIU 169

]
o =

= v J a = 1 (Y I a g
au Taafeunumasilszdiuanunanslanun ‘i”lEJﬂﬁﬂ’Nll‘]Ja’t‘)ﬂﬂfJ‘UE]QLWﬂiulsﬂ@iagﬁluigﬂﬂM1ﬂ'ﬂﬁﬂ

a

Y o = R

4 o g o o o sa
ioisununas egluszauanuiianelann Tas deaadesiundnmsesnuuimestinesndediiada
(] v A Y a @ = J A 1
anwlasaneilurdn Tagsedauine 518013 voIMs lHOUMMINE ANAUAT 2319018 11991NNQY
45 Inadanlug lanaasams I9amvuziis tazmsnedwesduis anumnzauivvadadiued

' A~ o s 9 ' 9
TNNY LUDINYUNULDUNLRAD @giui%ﬂ‘ﬂu']ﬂ

1831



9 H H
M3szguINMITTAUNALAZUINTIA AN I lny ATAN 15 Uszan) 2563 Fum 18 FuNAY 2563

7. YoraUaUY
7.1 Yormuauuzrlumsihwadde Il
(1) snsar e diuRud viewaasas luanyaz Indines e WiRannu
nanva1y
) mstifesdmsunszuumsveassulumsntunugamgil uazeaiuazeosviown lif
19 9 AR
7.2 Yormuenzlumsisantane )
wimh IR RiRanney 1 vazisdu dunlfoulas i Tassae ash linaaoy

1 Y
TWOHINS T mmxﬁ'u HAZANUATIAVDITUIIY

8. Madnssnlszma
a o dy Yo o a a v v a J
uATeilIdsumsaiayuan augmaluladgaanssy uMINI1as 15 AsAND LAz
1A a J a 4 o @ 1 an o @
yovouam nguidmnInguleiinessinld aeld Santauns wraiding nesnszdu indnuan

G a o 4 1 Aa A 9 Aa 1 aw H dy
maluTagmsoonuUUNaANUR uazﬂlﬂmauamnﬂﬂmvmmummmawumumu‘lumaa%ﬂmm

Y a
9. 1I9NT1991903
a J o a o o o a o LL [ o w
FATH A1T1NY. 2558. N1TIANITHNANAUN tmzmswwmwmnmm?wﬂ. ATUNNWA : W FUUNITT 91DA.
o 4 o 1] a ~ a o o 2
INIUA ‘W’Nhl‘wy_ﬁﬁl LRASHUUIN islfuﬂﬁllﬂﬁﬁ'lﬁ. 2562. !‘I/IﬂI‘L!IaEJﬂ'liNaﬁﬁ'lﬁiﬂQﬂﬁWﬁﬂiiNﬁQﬂﬂl!ﬁ&’

w0y ng. 11591539MImNan3 - TECH. nsngiaw - 5uaw 2562. 4(2). 70-76.

@

Aav t4 Ao Aa 1% o = 14
US% qAdd. 2548. N1 70000NUUUNAAAUNGATINNTIY, NTANNA : TorAsua a3,
v v
yaisavmaziate, duimurh I unGeuninaeiuaea. oo lai] inasfiun: hitps://www.seub
or.th/seubunan/duimuth Id-unEeu 4 Tuay 25631
@ A A = @ 9 g v o zi’ A
fign QN1 LagNIA NN, 2560. MIANY Az aINTzUIUMSs T9se Testnnodadlununih
A Iq a o ' a a
gurelszynald lumsoonuuuNAaAUNYNTY. 150153915 AINU Aatlzannfagnssy

man ?11777"3145175&11445?735. 8(2). 90-105.

o

a a 1A a T a 14 o o ] o t4
Aty wnduan. Usesunguiamnonguilesdnessn I ae 5 Sauws. 2561, dunwel. 9 unsny

'
o o

S a o ¢ A o 2 4 9 o o
TUNNUNIATTIUNAANUNGATINNTTY. 2558. VINTFTUAGANUNYN YU !ﬂ??)d!?@u?ﬁﬁ?ﬁiﬂﬁWﬂ@?ﬂﬂ:

v '
Y o A o @

1M, [oou'lail] 1A efuN: htp://teps.tisi.go.th/pub/teps0951_58(aT0i3 o1 lidmsunwnede-

Y 2

1019).pdf [6 WA 2563]

o w 1 a a 9 J s & d.

dnindudiusygnoad 9assa(eIRmIumITY). 2563, (01zmsua lan 2021 Tae TCDC. [poular]
UHAINNT: https://web.tcdc.or.th/media/publication_lang file/229/TREND-2021-28-10-63-double-
page.pdf [10 HUIAN 2563]

pamMIUIMsaEIudIads0s Sariauns. Joya aniwiia l). [eonlatl] uvasiinn: hitps:/www.saroi

.go.th/condition.php [6 HunY 2563]

1832



9 H H
M3szguINMITTAUNALAZUINTIA AN I lny ATAN 15 Uszan) 2563 Fum 18 FuNAY 2563

o a g Ao v o o sa M Yoy A A
Qqquul‘lWﬁ"la, I ‘]Jﬁ"lﬁllﬂlmguislf fjﬂﬁ\iﬁll. 2562. ﬂ"lﬁ'WﬁNu"lgﬂLLllllLWﬂiuLﬂﬂﬁllllﬁﬂﬂlﬂﬁﬂi]1ﬂ
a o [ 1A a a o I8 IAa 4 9 9 o o 1
ﬂi%‘]_l?luﬂﬁNﬁﬁfﬂﬂi']_lﬂfjiﬂfﬂﬂﬂ%Wa@]ﬂmmmﬂiu!%@ﬁnﬂi?ﬂqﬂﬁﬁﬂﬂ WNIALUNT. ﬂ?il/ié‘f“yil

Jmama TulaggaamnssuseAUYIA ATIN 5. 1T, TUNAN 2562. 157-161.

1833



v H H
M3szguINMITEAUNAaZINTIA IMIMedeas Ny ATIN 15 Uszan) 2563 Fum 18 FuNAY 2563

A

msfsufieunmdmadarnmseaafuaznginssumsuilanemsidede
matalsnliAndeseSivesdgiegliuanzammmunsuazdaniauumy
THE COMPARISONS OF NUTRITIONKNOWLEDGE, ATTITUDE AND
FOOD CONSUMPTION BEHAVIOR ON RISK OF NON-COMMUNICABLE
DISEASES BETWEEN THE ELDERLY IN BANGKOK METROPOLIS

AND NONTHABURI PROVINCE

a a Jd o d o d
GELE # fatlmns (Supasinee Silpsakorn)lquuﬂ @99 (Sunan Seesang)2

= < a 3
,M3a 1NN (Paradee Temcharoen)

U |
UNAneoe
ao Aao s A = a o & )
msveiiiitagszasdivednm 1) nfieufeuguansuzn lvedgeeglumwangumwuruns
o o ~ a v o A A A ' a a 1 X o
pazdaniauunys 2) Seuifisuanudinernunsus Tanemsiidesaenisina Isa lidadeisesves
Ageengluwangunwumuasuazdaniauunys 3) nSeuisunananemsus Inne s Nidesaenisnag
k4
Tsa'lidaaoiseswesdgeotgluwangunnumunsuazsaniauuniys aufSeuiiounganisunisys Ina
T k4
oS NiTeIAeMsInA 15a liAaaeiT o T wedgeoigluwangaunmuniuasiaz san iauuny
aw dy I awv a o o o < @ 1
m‘i’Jﬁ]EJ“LJL‘]J‘L!mi’Ji]fJLG]Nﬁﬁ’Jfﬂu‘]J‘]_lﬂ”lﬂﬂﬂ‘U’JN (Cross-sectional survey research) NNTINUAIDYN
o {3 a ¢ A a
$1u9u 137510 9ndszans 180 510 MiuduFnyusudgee1ggudusnsa1s1sugy 4 Aunag

Y v o A o

NIUNNUHIUAT LAZANTNINTURFIgFUITAIRUNNTInGgee1y SarTauunys fuuavinangy
@ 1 Y ' ' A @ A "o o Aa 3 9 o aAa o
degnlaslygasvesmls e NszauaNuAMIANAWNIAY 0.05 Aulumsinudeyaluiuninia
UsgyuamdnsusuggeerglszsudoulaslduuuaeunuienSeuiouguanvugnalanug waaad
a a ' a a L4
HAZNDANTIUMIVS 1nADINT 52HIAEUAAIAY DY IADUNYATNIEY W.A. 2560 N3 AATIZHTOYA 1Y

ananInNd Fevaz Aunas dwdsunuinasgiu minaaey laauads tazmnaaeusi

iinAnymdngasinnmaaiuniiauda wruddninnmsennaias Tnxnms Jeanssamsizuue i
TasumsunImenaeq 1vies3501551% e — mail address : wongthitiii@gmail.com

59MANIINTE A3, LYLINAUATUMINBAT AVIFUNBATMARTIIAzAVNTal WNINedeg TvRoEIINB1Y
e — mail address : sseesang@hotmail.com

509MANI1N36 A3, LuudnInemsemsuag Tnnms Jxuenmssansszuuomsiie Tasms

UHIN ﬂ1ﬁﬂﬁﬂ‘uﬁﬁl‘ﬁ 55UN551% e — mail address : parade_temcharoen@yahoo.com

1834



v H H
M3szguINMITEAUNAaZINTIA IMIMedeas Ny ATIN 15 Uszan) 2563 Fum 18 FuNAY 2563

(=) o

' £ H o 1Y) ' o
WﬁﬂWiﬁﬂH1W°}J’ﬂ l) Pq\lj'gﬂf’)184'1/]quuﬂ?QWIWll1’7T]nlﬂillﬁZﬂﬂﬂqﬂuuﬂu%ﬁjuqlﬂmullﬂm ﬂymgﬂ'e].lﬂ

=KX o a A

Y] 3 Aa "o aaA o o o = v
ANIYNAINU mwENﬁmﬂszmumummummwﬂummﬂma Iiﬂﬂﬁg 1R TEAUNITANYN !Lﬁgﬁﬂllﬂ
Y ]

o o 2 ! a 2 ! . v g
2)ﬁmummgagimmuﬂmnanm 20U 3) 1IAAAUDINITDINQU ag‘luimumuﬁ'wﬂmﬂaw

9
4) Lm%ﬁ‘W’(J]G]ﬂ'i'illﬂﬁ‘iJiIﬂﬂﬂWﬁ?iﬁllﬂﬂﬂﬂ 2 ﬂguagiuimuﬂwuﬂma

mddy:  mafSeuisuanuinelarnmsnananaznganssumsus 10Aems Msus 1ane1nsh

i@oaomatna lsn luAnAeia o5 ngumnumuas saudauumjs

ABSTRACT

This research aimed to study 1) Comparison of the general characteristics of the elderly in Bangkok
and Nonthaburi Province; 2) Comparison of knowledge about food consumption at risk of chronic diseases of
the elderly in Bangkok and Nonthaburi Province 3) Comparison of attitudes towards food consumption at risk
of chronic NCDs among elderly in Bangkok and Nonthaburi Province 4) Comparison of food consumption
behavior at risk of chronic NCDs among the elderly in Bangkok and Nonthaburi Province.

This research is a cross-sectional survey research, 137 samples were collected from 180 people who
are members of the Elderly Club, Public Health Center 4, Din Daeng, Bangkok and members of the Elderly
Club, Elderly Quality of Life Development Center Nonthaburi Province The sample size was determined using
the Taro Yamane formula at a tolerance level of 0.05.Data were collected on the day of the monthly elderly
club members' meeting using questionnaires to compare general characteristics, knowledge, attitudes and
dietary behavior. Between October and November 2017, the data were analyzed using statistics, frequency,
percentage, mean, standard deviation. Chi-square test And t — test.

The results of the study showed that 1) Most of the elderly in both Bangkok and Nonthaburi had
similar characteristics. There are three issues that that are statistically different:disease, education , and income.
2) The knowledge level was moderate in both groups. 3) Attitudes of both groups. 4) the dietary behavior of

both groups was at a moderate level.

Keywords: The Comparisons of NutritionKnowledge, Attitude and Food Consumption ,Food Consumption on

Risk of Non-Communicable Diseases , Bangkok Metropolis and Nonthaburi Province

o v d‘ a U
1. ﬂ'ﬂNﬁ1ﬂiy!!ﬁ%ﬂﬂ1mﬂﬁﬂ@ﬁ]]ﬂﬂ
Tusouassrasseiauu Uszanns Tanmuduuinn i 4 siudwau Taolsznnsgaeigrsoony

9
H] 1 =3

= L X 2 ¥ o = g " A = !
asua 60 1 vu 1 imudiuegsiaisadiesasganis Sooaz 3.1 aell Tuvazilszannssrunnnquey
A g v o A A v 1A S o . . A a
MudIaIdeens uiNiadosas 1.1 ael) naznaieudInngaeIy (aging society) 11 .61, 2549 110
¥ 2 o A o < o '
dadruilszansery 60 Vuligededosas 10 Tagiiudszmamiauud ldnaraiudiangeeigodia
o w do o o L 2 . R
Au1y3al (aged society) tdmnlszma dmsvilszmanmaniannggeeigiiniuedesias usuiu dina

3w o Y A o
Tvnaelszma ldnaailudsaugeery dmsuludszmalnedszanssavvelszmeanusuauios

1835



v H H
M3szguINMITEAUNAaZINTIA IMIMedeas Ny ATIN 15 Uszan) 2563 Fum 18 FuNAY 2563

' o A o ' o = 1o 3 A 4
udlszannsgeorgnauindlesns use awnsenaludl wa. 2548 Uszmalnedgdinugeorgiluilusniile
4
Hdadiulszansery 60 Vyulgetedesas 10 veslszans 63 duau Taeludl we. 2559 s

A o 1 2 a < 2
Ysz¥ns 65.9 duau lidadiuvesdszanserg 60 Yuu'ld Aailudeesas 16.5 vesdszansiavua

U [l

aratlszmuinludl 2568 Uszma’lneszidng denugeergedieanysal iielszmnsery 60 YaulUd
3 U =2 9 3’; = Y Vo [
dadrugededosaz 20 veslszmnsnavua Tuil w.e. 2574 Uszina Ingvzidrgdenugeoigszaugaoen
) Y 9
(super aged) 1110152510501 60 Vyu liiidadugedefooas 28 velszannsnanua (@numsaifgaeny
Tne , 2559)
v t4 ada 1 aa o '

msgeiniluldnngmaaimusssnnaninansznudenumnInvedlszaninilaneglu

Jagtiunazlueuina iesnnmalasunlasneadsime luneii@ouasue o Torzuaz sz UUA 199 V04
Y
519me aawaliing ﬂmumqmmwwmmlizmssmﬁﬂiﬂ"lmﬂmﬁai"q (non-communicable diseases; NCD)
v £
nnsreuvesesanmsensio TanTull wa. 2555 TS maudidedia s6 i lan luswanildidedia 38
Y a 1a 1 dy @ @ A o a 3
awawnnanlsaludadeisess Tasmwiz Isaialanazvaoadon TsnnnuauTadings Tsnuzide
9 Yy
Tsamuaurielaganuisess uaz Tsawmnuawdny dinsuludszmalneninsienuwansdiss
9 1
qunmlsznsu lne Taensas29519mensain 5 wa. 2557 W anugnveslsannuau laiage Tinsau
Y i

ez Tsawmau Juua TiugeuedndanuioiiouiuranisdisrvgunmiszanaulneTasniinsam

Y 1
$19M8ASIN 4 W.7. 2552 (3% 19ANAINT, 2557) AAAdRINUT1891H 52313 2559 d1inTsnlufade

a ' [ i~

' a A a1 A A o A aa A4 X =
ATENTNAITITUFY WUN fnﬁ!ﬁﬂ“lni"lﬂﬂu'JfJ'l’)‘Llﬂ'Ji‘U@\iIiﬂhlllﬁﬂﬁ@!ﬁﬂﬁ\i Nﬂﬁi?ﬂ’lilﬁﬂﬂf’]ﬁﬂn"lﬂmu%’lﬂﬂ

] ]
S A =

2555-2558 Tag lsnideaiauinnga As 1sainlauazvasaaon 1sA1rny lsannuau latiaga uag

q LY

P
g 12 J 4 o @

9
Tsamuaumelaganuisess (ngugnsmanasuazunuaiudninlsabidade, 2559) daunqnanues

a a

{ [ a { {

\ LES) A\l nd’l v A ad [ a =S S a =) a )
ﬂquiﬁﬂllllﬁﬂﬁﬂliﬂiﬂu’d’J‘LlGl,?iiIJL‘]JuNai]']ﬂ’Jﬂﬂ'lﬁﬂ'lLuu‘])"JﬁVILﬂﬂi]WﬂﬂWSQUHWS ‘Wi]ﬁ]ﬂiﬁJﬂ']ﬁ‘]JiIﬂﬂ

]

@

A o 3 A = ' o o A A a A A A
DINITNUNAINIU ll"’llllu HIAA llag’zlﬂaﬂiﬁlﬂﬂﬂllqﬁ ﬂ'lillll'f]'f]ﬂﬂ'la\iﬂ'lﬂﬁif)llwqﬁﬂiillluﬂﬂuﬁ LAagNITAN

4 4 y 4 1 1
A309ANNTIIDAaND80a (World Economic Forum , 2011) 1A U®NIINIZAIHANTENUADFUATNUR)

-

V9 Ya Ay a lo o Jdo 1 q¥U1 A Y o o v 20 2 aqua
aneliinamsgmaasygne liiisauaduiusiuam lneinerdestumsSas iy uasudem e
' 4
MRaTuIINMIgdonssau ANuAMg uazmsidesianeuioounis dmsululszmalnearldselu
9 9
o 1a 1 1 1A = " v I o a (=
mssnmeninalsaliaadeis e unaiigadeasnuiweruiailuiimauiu 25,225 Srwumael) neld
wﬁnﬂazﬁugmmwﬁ’mw% UsziudnutazaiaamssnyImeuatisynsuazasouns (anniuise
a s o o =

wazszlumaluTagniansunng nsUMSUNNG 15N WATITUqY, 2557) Tuilaulszua 2556
A Y & A 9 o o v o J o v
Bihena ldadwnsumsSnu luaouneiuadeiansumsumnd $1u9 165,848 AL AT AN

a 1 j’ o [ o A ) a I 9 o o
Tsa'lidaneEeasa iy Tsmileviaden 314U 4,227 518 Aatludesas 32.03 s1uuiulumsuen
Sawda Isanennamae 6.39 Tu (qudma TulaBasaumauazns@oas NTUMILNNG , 2556)

A Y 1a v A o 9 9w ¥ o A
L‘Wﬂﬂ'liﬁ’t’]ﬂﬂullazﬂ'J‘]Jﬂlliiﬂulﬂﬁﬂﬁﬂli’f]iﬁ ﬂigmﬁhl‘ﬂﬂglﬂﬂ’nuEﬂﬂﬂJTﬂUﬂﬁ ANUUNUINTUIND

AadAaa

duatunazdosiulsnaieg Taolinhwinelumsniugulse u unugnsrians guamaiosaa lng w.a.

a

= Y ¥ IS
25542563 Hihwneldlszman quan dean uaziszimea gl

@ [

Auiunazdnenmlumsdosiulsa 'l

o

A 1 & o 4 v s ke a 9
Aanviso54 e ldinaoAgUNITQUAgYAIMLUDBIATINNIMUA LazuRURANAUNINGInd eIy

=

a a Y 9 = Aa A =
NTUNNUNIUAT 5282] 2 (W.A.2561-2564) Tiilmnelidgeengliqguamdiang lquar uazlinnuge

DD

ee

Tagaiuayumswaunasevislumsguadgorgedaysuinisuazne

h3j

1< Y A A Y
wtlusysudgeorglime 14

U

1836



v H H
M3szguINMITEAUNAaZINTIA IMIMedeas Ny ATIN 15 Uszan) 2563 Fum 18 FuNAY 2563

o P ' o P yA o d ' Y 4
\1?]1@11!?{\1?111hlﬂiJﬁ'Ju‘i'JlWﬂl]i31‘(’]‘]51!@]’0(5]1!!@\1&@13@’81! LLﬂ%ENUJuf‘l"lilj\‘llmhlﬁl]ﬁﬂlu‘l’ﬂcluﬁﬂ\iﬂ1i@uﬁ

e

U

S A 1

ynngdgeery Taslutlvyiulisusudgeorg inaueinnmssaunguuesdgeoigiuediasuiuun

U a a 3

o)

A K 4 ) Ao s v a v Y
AseUAquINEUNNNUN Iullszime NOYYUIU NNYNBU N?ﬂﬂﬂigﬁﬁﬂﬂi%@]'uﬂﬁﬂﬁlﬁﬁllﬁﬁNﬂ?1ll§1u

q q a a

v @ A Y 7 =y a a Aaa A
i%ﬂﬂﬂﬁ]ﬁ]ﬂuﬂﬂﬁngigﬂw’]ﬁl%’ulwai‘ﬂﬂ1§’ﬂ@\1ﬂ‘u!m$ﬂ’]ﬂﬂuiiﬂilﬂi%ﬁﬁﬂ‘ﬁﬂ??‘l AUNTNBINYUYTI

@

o A Aa 1 v 1 Y @ Y Y Py 1<
aAdnIIasFIANoUIBoUAIT MIaan1 lgniglumsinuilsn Taeniunszuiums Inanuindaianaily
dadnguiveadeus Inatidena niumsdfunldoungdnssumsus Inaems Idmngaudunendanw
Y0130 F1OFLADAUNAUAZANUTULTIVDINTLAA AT DT IR ANITeIRUMTTVUTEMUDIMIS

o A ' ~ ' v Ygnw R ~ = ~ ] A
MIAUTUNUYBIUAASFUIND N UANVLANANNY AIT33auTaNve AnvfTeuneuniiu] wand uay

a a A A 1 a a 1 d" @ a 9 T Aa 1<
‘Wi]@]ﬂ551]ﬂﬁ’UiIﬂﬂ@TﬂTi‘mﬁﬁlﬂﬁ@ﬂWSLﬂﬂTiﬂqMﬂﬂ@ﬂLiﬂiﬂﬂl@QﬁMT’]ﬂﬂ‘]ﬁMiMﬁQﬂﬂ1q 2 ur AaNuiy

' '
A o =

o A @ @ = 9 EA 1 o a a
denuiiosluwvangunwumuasuazdsriauunys owan 1a 1U 15l umsdSulgemsduiiunenssu

d' 1 d‘ 1 a a 1 d’l [ Y d'd a Y A [ 1
L‘Wﬂﬂﬁ‘ﬂﬂ\iﬂuLLﬁ%ﬁﬂﬂ’ﬂlﬂﬁﬂQﬂﬂﬂWimﬂIi‘ﬂllilﬁﬂﬁﬂﬁﬂiﬂqluﬁq@ﬂWﬂﬂMUiﬂﬂﬂlﬂmﬂﬂﬂﬂuﬁ@llﬂ

a

2. Yngilszasnveanside

(1) nFeufsunadnsaziii livosdgeoglumangumnumunsias favauum

@ Wisufeuanuife ”‘uﬂ15u’%TnﬂamﬁﬁL?}ﬂqcaiaﬂmﬁﬂisﬂ'lﬂﬁmiaf;a%”wmwqumqiu
UANTINNUHIUATHAZTINTAUUNLS

(3) Llﬁﬂutﬁﬂﬂli}ﬁﬂﬁﬁﬁiﬂmi‘lﬁiﬂﬂmﬁﬁﬁlé’mﬁﬂmilﬁﬂi’iﬂvlll'aﬂﬁ?iﬂéﬂgﬁﬁuﬂﬁWi}ZjQ@qululﬁllﬁ
AFUNNUHIUATUAZIINIAUUNYS

4) L‘]J‘%ﬂmﬁﬂquaniiumiU?Tﬂﬂmmiﬁg%ﬂwiaﬂmﬁﬂisﬂhlajﬁmim%?a%wmwfqamqiuww

AJUNNUMIUATHAZTINIAUUNIYS

%]

a d' d' k%4
3. 1NATHASINIUIVYNINYIVOY

%

a 2 Ay Ad g
3.1 4UINA NYHAUATINUIBNNEIVDI

'
A

v o @ 1< 1 { y 1 3
’JEJ‘VH\T]L!@]’EJH‘V?IITEJ ‘H%’E]’JUﬂﬁNﬂutﬂu%?ﬁﬂ1ﬂﬁ!iﬂﬁﬂ’ﬂm%@ﬂﬂﬂﬂﬂl@\?i']\iﬂ']ﬂ!ﬁﬂﬂnﬂiwuv TIUMN

a

@

I o A @ aAa A Y =3 Y o v =y 1 9 9
HudsneaingruanuiunvesIameng Jogeeigaa linnudagdunmslsenevoidn aiulvgld
[l A o AnAa A 1A = o I A~
nategluindiau 1%3a Gy maeTeundeuliauisnarawiudgeergniiqguainlueuina
o & v o A A o ] o ~ a 9 a Y
sutudesanthhidudesveslsaiess lagliauisnarsauiingdnssumsilesdulsaitmineay asandoq
4
fuaseriuienganssumsdesnulsasesswesauionatsanluluanuedsen njUNNLMIUAT
' Fl
NAIUIEUDY AT NATUA(2561) wmmquiﬂﬂmmuéﬁﬂannmmaawmﬂﬁumsﬁmﬁuiiﬂﬁa%
agluszavulunens (=349, SD = 0.43) loHITANTIWAI WD AIUMIVS 1AAB1HIT LAZNI500N
o w ' o = o v ¢ a o A o a4
mdameegluszauilunan sawdemssuiise Temiveanganssumstesiulsnsess Taunaslaosa
' o A o { a H 1o o <3 a a
agluszauIIn (M =4.18, SD=0.76) MnisnlSunlasunganssugumnaauadsiauneivsziianina

1 @ v 4 @ =1 A v Aaa
maﬂnﬂmfmmsauamﬂqamq"lﬂ goandeInumMsAnyToe Jadeiloninadeniie 1nrvuin1sves

a v a d @ Jd J 1 ]
Hg90191UAU 19U NFUNWUHIUAT KANTUITEVDIUITAG TUNT Y (2556) NUEgIergdIning

a

v a a a v a a A 1a ua g ° 2 A ~ A
(iﬂﬂﬁg 98.7) NWQ@ﬂﬁﬁllﬂ'ﬁﬂiiﬂﬂﬂ']ﬁ'ﬁiuﬁ%ﬂﬂﬂ Wf](ﬂﬂﬁ3Nmﬂguﬂlﬂuﬂ§$ﬂ11uﬂ§$LﬂuﬂN1ﬂﬂqﬂ o

¥ " Y o v o { ' A A a o
ﬁnmﬁxamammamuaz 6—8 1N Laﬂﬂiﬂﬂig'ﬂ'luﬂ1ﬂ'liﬁﬂ§\1ijﬂiﬁll 9 I,Lﬁgphﬂﬂllﬂﬁb'ﬂ i‘]J‘]Jﬁz‘ﬂ']‘Ll

1837



v H H
M3szguINMITEAUNAaZINTIA IMIMedeas Ny ATIN 15 Uszan) 2563 Fum 18 FuNAY 2563

et nazifiedatin q Adeudw az liifaily Fudszmuensfuaz 3 fle nazasu s ny Tundag
30NN U ﬁzﬂwﬁu‘ﬁmmﬂumﬁziw;j'gmfJwqﬁﬂu@ua”luéawmﬂmﬁﬂn&%@awm Tiduneficunsnidon
Sudszmuemsiiauasiise Tominesene uaz 185 umuuzi uaz 1853 1msnnmsasgunn
a1un1g Inrvuins msdszduniig Invuinisvesdgeeig wuan §geeigiinig Insuinmsinuni
1asg 1 (Fovaz 46.8) am‘fJuL‘w'513’jwj’gmmqﬁmiﬁimmwmmmﬁn afaanuasFuILduUs Ina
fidof hinnzan wu mshisenfidime wiesenidimelimiaue Fimsanuiiianuaeandestu
MIQUAGUNINAUIBIVDIRFID1Y SUNBAINYN IINIAGNTTULT WaWITEUDY 1IQYING A3 AT tay
ATNAT LA (2556) wuiﬁm"umﬁg\uaqﬁun1wmumwmé’qamqﬁy'ﬁﬁ'miﬂammfﬂuizﬁ’uﬂmﬂaw
fvsanusiod dail msquagunmauesdiumstesiulsnegluszaunin (X =337) msqua
gquamauesdumsdudsugummwegluszauiunain (X =2.97) uazms@Lmqmmwmumﬁ’mmiﬁluvj

quamegluszauiunan (X =2.77) Taedgeergiiieny 60-651 msAnuiszauisendny Uszneu

a 1 @ @ < a o
PIFNAIUI/FINIAIUAINTLAVMIGUATUNINALIBIGIFA Fgeorgnidumavgaliszaunsquagunn

ﬁul@ﬁgiﬂ’jTLWﬁ%’Tﬂ

9 a A v 1 o A Y}
LIJJ’]']Wq@ﬂiillﬂ'lﬁﬂiiﬂﬂ@"lﬁ'lﬁﬁll@\i@ qui}zaglmmuﬁa ﬂ'lﬁﬂlmf:f"llﬂ']‘]/\lﬁulﬂﬂallﬂiQq@'ﬂ']q

U

< o A

Tagsawegluszauihunan uannureduiulitedragidinalasasanumsus Inneimis
msfnyfatenadonganssun1sus 1nnem15veadgeo1gluuanunnuniuns KauIseuss

a  dJ [ 1 @ { A [ a a [ o
nMidail A3snus2ss) wun Tassinerdesnungannsumsys Innewnsdseaeu lddedadeih uay

@ [ o

o P y o a A Y]
ﬂ"l]"l]fllﬁill Iﬂﬂﬂi]ﬂﬂﬁﬁﬂﬁl']ilﬁllwu‘ﬁﬂﬂwq@lﬂﬁﬁilﬂ']ﬁ‘]JﬁTﬂﬂ'f]']W']5EU'E'Nﬁq@ﬂ?qh‘lu!ﬂl@]ﬂjﬂlﬂwuﬁWUﬂﬁ

pgsihiadigmeadanszay 0.01 fe Tadmhmiuanuiineanumsus Inaems (r=0.176) AU
A A o A v a v o Y A =
F¥oneInuMIU3 10115 (r=0.180) Jadeta3uAIUATOUASY (r=0.480) LALAIUINOU (r=0.040) A9

@

4
ﬂTiﬁﬂ‘hl”lullﬂ’J”Illﬁ’t‘)ﬂﬂé}’t‘Nﬂ‘]_lﬂﬁﬁﬂ‘}‘:ﬂﬂﬂ!aﬂ‘hlﬂ!z@TH1‘5??11’7ﬁﬂﬁﬁiﬁ]wsluﬂ‘éﬁmvmﬁWuﬂi AAITHIVYUDN

U a

&
=\ @ dg! a a a an [ 4 1 Y ] [} =1
fsne palsziedy vazsziand Aqaanyal (2561) MU FgeeIgrouMUDIMITIe Tideen W

o E!.E! ) a a L 3
Wﬂiﬁ]ﬂﬂﬂ1ﬁﬁ‘1/lilﬂ’ﬂulgllﬂﬂ€°’l (0.862) MuoIssamathunar (0.120)luasesulsemusimsuen
Y a [ @ a A Aa &Y a a v A
VU uﬂuﬂgammimmmmﬂiuﬂsmmm mmwamammmwﬂmuugq Lmzamwalummﬂﬁu%

¥ )
FoaumaemsuuzIAMNBULAZATIUAS)

1838



v H H
M3szguINMITEAUNAaZINTIA IMIMedeas Ny ATIN 15 Uszan) 2563 Fum 18 FuNAY 2563

3.2 AIAUUHIAATHMITIVY

AualsSas: Aalsany

nuinyusd 1M YARS
A

[ ]

Fl s
IRNLAaNDEDE

Ayilinanie
z 4
eIl
- ATIMHUHIMAS
- danTauamys

HAUMNN 1 NFBULUIAA UMY

3.3 aNNAgIUMIIY

@ T [ Y

AUANEUAINYAAD T2AU ANT ARALAZNYANTTUMIUS InAe s Nidesaemsina T5n 1]

¥y
mmafﬁaﬁwmvj’gemq‘lum91ﬂgamwumuﬂmazmm:ﬂuuﬂu‘%ﬁmmummeﬂu

aA o a a v
4. IFAUUHUNITIVY
4.1 BUVUHUMTIVY
4
ao < Aawv a o @ .
miaﬂaﬂnJumtm)ﬂmmsammumﬂmmn (Cross-sectional survey research)

4.2 Usznnsuazdeeng

d a a

a o
ANTFNWNTUHGIOGFUIUT MTANTITUGY 4 AUUAT NFUNNUHIUATHAZFUTURFIDFUINAILN
9 H

aa Y @ @ A v a a9 a 1 A= 1 A =
AUNMNTIANFIDIYIINIAUUNYS ‘I/N"]ﬂfJLmZWﬂJQVIL‘U”IS’JMﬂ%ﬂiiuiu%ﬁx‘lﬂﬁﬂHW IEUINLADU AQIAN DI
ADUNDATNITU W.A. 2560 T1UIU 137 AU
A‘l A Av
4.3 1IA993102Y

9 A

A A Aqw < A Yo 9
Lﬂi’E'JQll@ﬂcl‘ﬂuﬂﬁmUi’JUi’nJﬁUﬂllﬁ ADUUUFTDUDIUN Al
]

2 Vg Y 1
YFTIWNUULDN I,HNHJ“H 409U hlﬂl!ﬂ

U

A 9 & 2 Y o oo A v a ' ' ~ %
ADUN 1 mauﬁam'lﬂ L']Ju"’U'ﬂﬂ'lﬂ']lILHJ'Ulliﬂ'Jlﬁf]ﬂah’iﬁf]‘ﬂLlﬁmﬁllﬂlﬂﬂﬁl'llliu‘]ﬁﬂﬂﬂ]'lﬁ ADUN 2 AITUIANINY

d‘ [ a d' d' 1 a A 1 dy v A9Y o g’/ a a d' a
LﬂEl'JﬂllﬂTi‘]JiIﬂﬂ@WWﬁﬂ!ﬁﬂﬂﬂ’t‘)ﬂﬁLﬂﬂIiﬂhlil@lﬂ@li’)!'i’t‘)iﬂ UUDADTIUNUBIUINUDSLIBIAY ADUN 3 1IAAA

@

' A a4 , a a1 A Ao v P, a a
G]'t‘)ﬂﬁll'iiﬂﬂ’t‘)ﬁ’iﬁ‘ﬂLﬁﬂ\iﬂﬂﬂ?ilﬂﬂiiﬂqﬂﬁﬂﬁﬂliﬁiﬂ P19 15 99 U52noual1890nMUFIUINLALIS

~ a a A A 1 a a 1 dy A o 9 Y
auneuUNn 4 ‘Wf]ﬁﬂ‘i'iilfﬂ'i‘ﬂiTﬂﬂ611/715‘ﬂLTdEJ\WI’Oﬂ?i!ﬂﬂiiﬂ‘lﬂ@lﬂﬂmiﬂiﬂ 191171 20 ve1l5znoUAIY

Y a a A A av o= 9
VBANULBIVINUASLYIA L Glﬁ'Jﬁ]ﬁ@ﬂLﬂﬁE]\ﬁJ'E]ﬂ'li'Ji]fJIﬂfJﬂﬁ]']ﬁfJV]Iﬁﬂ‘kl']!,m$alﬁlfﬂ?5h"]iy’

1839



v H H
M3szguINMITEAUNAaZINTIA IMIMedeas Ny ATIN 15 Uszan) 2563 Fum 18 FuNAY 2563

< Y
4.4 MSNUIIVIINVOYA

Jd A a

AUsIVTINTeYAINATN BT FI01gV0IFNTURFIOYTUIUTMIATITUGY 4 AULA

o ~ [l

NIUNHLMIUAT HAagFUTURGI0IggUINAInuUNINEIAGgI01g Tandauumfs uden gaiau i

3

a o @ d a a A I
Lﬁ@uWﬂﬁﬂﬂWUu N.7. 2560 T@m‘wmmﬁamammmgmiwwmﬂmﬂm%mqyEJunﬁmﬁmclumleﬂmn

9 o A v Aa [ a 9 o A A 9 1 9 ] 9 Y o d"
vy mmumﬂmuwuﬂﬁﬂmlimgmmwwmu@gqmqﬂsgmmau Lil’f]lllﬂﬂq‘ﬂ,.l@n’f]ﬂﬂlmﬂ WIYYVLLN

U

a a

Y o a Y Y X a Y aw ' <
Tdnswdednslumsaeusvrsolfaslumsdnswmsdnyinsail awnsaganisiiiiwidelugalan

] ]
aa aaA

v \ o o A A ! o A A Ayay A ) Ay v
Mlﬂ !,Lagllfﬁ/lﬁ”ﬂ%$thﬁl@‘]Jﬂ1ﬂ13J°UNﬂ1iTl§J1’lLﬂuLiﬂﬂﬁ?uﬁ?ﬂiﬂliﬂﬂﬂqﬂﬁﬂﬁﬂ?i!ﬂﬂmﬂ i'JiJVN"ll'qujﬂﬂblﬂ

P
v A o

nnmsnmastitieie Tasnmsam liszysevesdnouuunaena
4.5 MyInTIzHvey
(1) adAIFINTINT (Descriptive statistics) Usznauag A1ANd A1Zevaz aunde i
Heauumnasgiu mega uaz mgaga iessuiednsazvetngusieda 18ud eyanmanuazitaly

T k4
ﬂ’ﬂllfi‘} LIAAA LLasz]ﬂﬂiiMﬂ”li‘]J‘iTﬂﬂ’t‘)TViTiﬁl?fﬂ\i@]@ﬂ”lilﬂﬂi‘iﬂhlﬂﬂﬂﬂ’t‘)ﬁi’t‘)iﬂ

Y aa

aa a a 4 o o aa
(2) a0awIoYu1U (Inferential statistics ) Ao fﬂi’J!,ﬂ5”I$Wﬂ31ﬂﬁhwuﬁ'ﬂ1ﬁﬁﬂﬁiﬂﬂi%ﬁﬂﬂ

4 v o & o o
Pearson Chi — Square Test , Fisher’ s Exact Test il8i¢ Idependent t- test WemANuduNusveaTaden v

a Y 1 @ 1 dy A A A g a
uisoase llmm 1) AUANHUSAIULYAND 2)wau1/m§amwuwmm wag vunysnluanynsusy

E]

o W a

E) { o y 4 v o ad @
AgaegNszaunNuFey 95% H3e szautsdnyneaaanIza 0.05

5. HAN15398

v 1Y o

vnmafieuiisuanaasvesdoyanuanyuzna lveadgee1gizning 2 nqu wudlinaw

U q

]
o v A W

1 o aa [ A o <3 A o o =2 v
uanAtunNanaedlisdayNszay 0.05 awlsziau e Tsndsziid szaumsane uaziela
Tagngunnumuasaiulugli Tsndsz S Tuvazisedauums Hlsalszhdndosndn seaumsfnm

' 1o o @ Ao @ A
¥o3fge01g Taonjunnumiuasdiulvgdudonmsaneiszaudszondnm luvnzddaniauunijidu
1o @ = o = & v ¥ : ™ 9 9 '
Tngydrsamsanmszaugaudneaull uazseldvesdgeogngunnuviuns dalngiiselditesnd
o o A A a LYt Y A A A ' a a 1 A o
dauunys WenSeuiisuazuuunnuinernumsus Inaemsii@esaemainalsn lidadeiseswes
AgeoredgeoglungunnumunsuazsaniauumwuinguitediediuInaiiszauanuiognazuun
1 H H k4
wnane 9-11 azuuy e munmuszauananensys Inno1msnidesaemsinalsa liAaaeiiess
WU andegluszAuuNaNELIULNTETEHIN 2.61-3.40AZ0UN) LAZNYANTITUMIVT 1NABIHMITDY

“lummcﬁﬂmﬂaw(ﬂzuuumémwdw 2.01 — 3.00AZLLUN)

1840



v H H
M3szguINMITEAUNAaZINTIA IMIMedeas Ny ATIN 15 Uszan) 2563 Fum 18 FuNAY 2563

ms1ah 1 uSouiouguanyainllvesdgeeiglunjunnuunasuagdandauumjs

ATUNHUIUAT FIIAUUNY3
fuls X - " X " k xz t p-value
dwau | Fewar | dwawm | Feway
et n=66 n=66 1.164 0.281
1Y 11 16.7 16 242
N 55 83.3 50 75.8
01g n=63 n=64 1.260 0.121
doonin 601 3 48 6 9.4
60— 69 1l 32 50.8 33 516
70-79 1l 23 36.5 24 375
801/ ¥30 WINA7 5 7.9 1 1.6
Aunde (Mean) 69.48 68.13
fim'j'mmummgm (sd) 6.32 5.62
MAgA (Min) 58 55
AgIga (Max) 86 82
STAUMIANEN n=59 n=67 5.600 0.000%
an - Uszoudnin 35 59.3 13 19.4
Wseufnw 19 322 28 418
anuAnall 5 8.5 26 38.8
el =56 n=56 22.927 | 0.004*
¥o8n31 10,000 VM 52 92.9 39 69.6
10,000 — 20,000 UM 2 3.6 8 14.3
20,001 VM H30WANI 2 3.6 9 16.1
ARGy (Mean) 3326.79 8861.61
Tsniszdm n =62 n =64 5.619 0.018*
135 Tsn1lse e 2 32 10 15.6
1lsadsedm 60 96.8 54 84.4
Tsaluwiuludenga 33 53.2 26 40.6
Tsauunrinu 15 24.2 14 21.9
Tsannuaulatinga 31 50.0 30 46.9
Tsndondon 17 274 15 23.4
Tsaviale 7 113 2 3.1
ﬂﬁgi‘)}aﬂ1iéullﬂﬁﬂﬂ€lﬂé n=61 n=67 4813 0.09
Iiiinedn 54 88.5 49 73.1
noAUIAENIZD 5 8.2 13 19.4
Tagiudaaneg 2 3.3 5 7.5

1841



v 1
M3lszaguInNmIszaAuAazIIUTA unIMededsUny asan 15 Uszanl 2563

R 18 TUNAN 2563

M99 1 (A0)

AFUNNUWIUAS JanTauuny3
Al — ” - — X t p-value
S | Fewar | dww | euas

Yszfamsquyws n =65 n=66 4.685 0.096
linogu 61 93.8 54 81.8
AEFUUARNIED 4 6.2 11 16.7
Jagifudagued 0 0.0 1 1.5

isziamseenmasme n =63 n =64 2.202 0.164
liieanainme 6 9.5 2 3.1
20nMAINY 57 90.5 62 96.9

= ~ P o A A A ' A a 1 A o
A9 2 LlﬁiEJ‘]J!,‘VIEJ‘]JﬂzLmuﬂjmg!,ﬂfJ?lﬂ‘]Jmi‘]JiIﬂﬂE]TH151/]L’dﬂm’amimﬂiiﬂ“lllﬁﬂﬁmiﬂﬁﬂ

NIAUNNNHIUAS JanTauunys
Yonu (n=69) (n=68) t p-value

o | Zewaz | dwow | Jeway

STAUAZIUUANNG 0.137 | 0.891

AL A1 0-8 AZUYU 30 435 25 36.8

Azuunlunae 9-11 Az 32 46.4 41 60.3

AU 12-15 AzuUY 7 10.1 2 2.9

AZIURAY (Mean) 8.681 8.617

drufisanunaigiu sd) 2.659 2.753

AZUUUAIA (Min) 1 1

AZUUUFIYA (Max) 14 13

M9 3 uaunaziesazveInguied T IUNMTZAUNANAADMIUS TnABMITNIFIIRDNSINA

¥
Tsa'lifnneoisesa
. - 14 NFANNNIUAS JmIauunys
nanfnemMsu3lanensnidesse
a a1 & o (n=69) (n=68)
mathalanlifAnneisess - ” - ”
ERLTRIT Sounz N Souny
FTAUANINAZLUUINAITLHIN 4.21-5.00 AZLUUU) 5 7.2 5 7.4
FTAUAAZUUWINAITZHING 3.41-4.20 AZUUY) 13 18.8 22 324
F2AU1UAAAZLUNIRDETENIN 2.61-3.4ASUUY) 39 56.5 36 52.9
SEAUT08(AZUUUIMABTENIN 1.81-2.60AHUY) 9 13.0 5 7.4
5EAUT08UIN(ALUUUIRAITENIN 1.00-1.80 ASLUL) 2 2.9 0 0.0

1842



v H H
M3szguINMITEAUNAaZINTIA IMIMedeas Ny ATIN 15 Uszan) 2563 Fum 18 FuNAY 2563

M1 4 TuLazieeazu0INqUA 0 NTILUNAINTEAUNYANTIUMINITYS Inne M NidoIne

m3inalsa luAndeiEesa

- - a4 . NFUNNNHIUAS JmTauunys
ngAnssumsvdlonerrisiidasde
- a1 X o (n=69) (n=68)
msifalsnlifanesesa - ” - ”
v Souaz SRR Souny
FTAUAALUUWNDYTEHIN 3.01 - 4.00 AZUUL) 3 43 0 0.0
F2AUIUAANPLHUIRRYTENING 2.01 — 3.00AZHUY) 49 71.0 58 85.3
FEAUT0B(ALUUUINABTEHING 1.00 — 2.00 AZIUY) 17 24.6 10 14.7

6. anUs1ema

9
o [ 9

3’, J o ' = 9 Y A = o w = A '
mﬁmﬂqumaawqumayaiﬂagﬂﬂa U MUNFA D1YRAY waz Isnlsz1an HUDUANUANULUANA N

'
aad @ A

fuegnivedidynaadanszay 0.05 Ao szAUMIANYT 5IDI52ADAINS 19AAA LaZNOANTTU

a ! A ' a a 1 X og o o
ﬂ”l'ﬁ1J3Tﬂﬂ't’)'Wi”I'iﬁLﬁﬂ\i@]@ﬂ1'§LﬂﬂTiﬂMlll@]ﬂ@]@ﬁ@iﬂﬂﬁﬂ?nJﬂﬁHﬂﬂaﬂﬂu ﬁ@ﬂﬂéjﬂqQWNLﬁWQ'ﬁﬁ AUNDITY

1]
= 13 1

anauazamz (2556) iWofSeuiisugunmdinvesdgeeiy Hordeeglumaguaulonuyususuun

k4
v Y @

WU AzuwRdsnuNNFIa Tagsu hilinnuuanaieiy 8nndigeandesiumsAnyivesgwssal

aa o ' Y ' E3
W]diflil')ﬁ‘};la uagAue (2540) Iﬂﬂ‘W‘U’J'lﬂ'l'3$ﬁ:f"’llﬂTWlLﬁ%ﬂ’J'lll'ﬂl“l’?']"’U’fN@q@@ﬂﬂuﬂlﬁlﬁﬂum&ﬂm“])"L!“U‘Vl

] ]
=~ I ' @ i

lifianuuanaeiu Fawamsanpivaudannauuagiumsiteton 1 1A guanyuzdIuYAAR TEAD

a

Y @ @

AW IenduazngAnssuMsus lanomsvesdgeetglurusudgeerg ludiniangunwuiiuasuas

a q
9

A A 1 1% 1 Y [ = d' J [ Y L 1 d' 9
UUNYTUANUUANANNIU !Lﬂ$ﬂﬁTJN]&]’Jﬁ%ﬂﬂfﬂiﬁﬂ}lWﬂllﬂﬂﬁNﬂuuquﬁ\iNaﬁﬂﬂﬁlﬂﬁﬂuuﬂa\iﬂ??ﬂg

3

Y o A

4 I~ o o ' '
"U’ENQQQENEJ Lﬁaamnﬁmwu,mé’auﬁmumﬂmmmmﬁaunu Lla3ﬂ’s]ﬂJﬂ’JE]fJNi‘I«!ﬂEQW]WﬁJﬁ”IHﬂiﬁQ!Lﬂ'ﬂ

3

]
a

[ == o ' 1 g 1 Ao Y Y o Y 2 o Y Y
TTAUMIANHIVCAINI umﬂuﬂqumﬂﬂﬂﬂi:mmﬂwmmgammmmnﬁvmungmq ﬁN‘VI']GLTiﬂ’NlIE

9
Lﬁ]G]ﬂG]LL@%WQ@'Iﬂi311fﬂi@Lmﬁ:fﬁllﬂWWWHLENEU’ENVNZT@QﬂQlIllllﬁﬂ’ﬂmmﬂﬁ?ﬁﬂu

7. UDIAUDIUL
7.1 Yoruouuzlumsriwadde 11y

° o o IS 4 y '
(1) mmsam”lﬂ‘ﬂ3mJgmazwmmnﬂuummﬂumsguaqmmwwj’qamqnﬁaaﬂmmgﬁﬂma

A

k2
msnalsa luAaaeiiess sadsmsiannsusudgeeryd
7.2 Yoruauuzlumsddeniine i
o = A a ) ) Yy 1y 2
(HasimsAnywavesmslasulanganssums asunes s laun suersual

11113 tazmsepnimainie IngliaseunquNN AN sNFEIVBIgUA NIy

8. PnAnssNszma

ya o d =3 [

HIT0UBYOUNITLAY 509A1AA519158 AT. iU Fd99 010159 N1UTnumanTnsen1sive uag

o 2 d a A (R ' aw s Aq Yo o
TOIFIFMIIV1TY AT.N15A ANLITY ’E)Ti]'lﬁﬂ’i/'lﬂiﬂ‘kl'lﬁ’.]hiﬂiQﬂ1i’.li]f]’.l‘1/lfﬂu‘wu‘ﬁ Mwmuuzuﬂu

av oA av Y o v o 4 aw 9 '
NITINUAUNITIVY ﬂ']!,uuﬂﬁ’ﬁ]ﬂﬁmﬂﬂﬁ]uiﬂﬂTLEﬂ‘]eﬂﬂ'liﬁ]ﬂ‘ﬂWETJL’C’IIJMU’J%M]H?(HE'%QG’N LaZUDVD VAWM

1843



v H H
M3szguINMITEAUNAaZINTIA IMIMedeas Ny ATIN 15 Uszan) 2563 Fum 18 FuNAY 2563

J a @ aa J ) { [ o
TONAITNTINITY AT IAUTIUNTAT TOIAITAATIVNIGTY AT. 01D ?T‘uﬁmu ﬁaaznaﬂﬁ’muusm nag

YDUDUNILAMHNIINAANTAZIINIATINADVIAIDILBNTI0

o a a @ Y

uonaInil fIvevevouqu quiuaus Wonanssn Wanihdquasusudgeerggudvios

@ o

9
A
RN 9
9 A A
HEN01g WHIAUUNYT NoYYIA

a o 7 o a
AIFITUFV 4 AULAI NTUNNWUHRIUAT ngﬁ’JWﬁWﬂHUWWHTﬂmﬂTW%’N]

£

o

v 9 D) { 3 9 A v v A
Tddn 1 Faomnuazinudoya wazaunFnausudgeorg Tususudgeory gudnsmsasisugy

U ]

u Y 4
a a Y o o aa Y @ @ A A Y
AUUAY NTIUNNUVIUAT LUASTNIFN BN INATIDY FUINAUINUNINTIANGIDY WHIAUUNYT N4

L) a

3]
' A & A 9 ) @ o A w 9
AITUTIVUD LLaZL@'ﬂW\I@"UﬂHaﬁ'l?iiﬂﬂ']ﬁ‘ﬂ']')i]ﬂ ﬁﬂﬂ?ﬂﬂlﬂﬂl@ﬂWigﬂmllig‘ﬁ']uﬂﬁﬁllﬂ']iﬁﬂﬂ

q
¥ Y

[l J a a ~ ° o v A
HEemans 19158 as.atan Ulsams Aaaznawaz iz luasil

Y a
9. 19NA1991999
1 4 o o 1a 1 a o
ngqugnseaasuazunuudninlsa liAade. (UssaNsms). (2559). T1e91m)sedil 2559, ngamna:
9w a a 4 s 4 ] =< v d
A1INNUNINT 13 INUN 8IAMITUATIEHNMITHILAD Tunszususplaus.

ANz WIEHINmieuanlszmnanmemstesiuuazaiugu Tsalidasde w Uszmalne.
(2561). 3189 1UMTUNUANIAVVONAM NS IWTEHINHU a1 T291918 11881504
mstesiuazniuguIsa ludase.

aa J A v o d’d 1 a a Y

midail fonvs. (2551) thigndmadenyanssumsus lnnennsvesygeerg luwangunwumuns.
InoninuslSganinemaasuiudia ynanTsiumInedo.

wailad Suniau.(2556). hvenlonswasen1az InyuInsveds gue 1gua L NYUeY NFUNWUHIUAT.

a

a a J A a v oA a [ °
'JVIfﬂuW‘L!‘ﬁ‘l]ﬁﬂJuflﬁﬁﬂ‘lJﬂWﬁ@]ﬁiJﬁTUﬂ!”ﬂﬁ. UN1INYIQYITUAULNN.

a =

WA gild. (ussansms). 2557). mInunaITsaATTY anumsagiuuassuyumsusmsaIa
hifasaitos wuny3: aoniuisonazlsziiuma TuTagnamsuwnd nsumsunng nsensag
AUV,

WRYINS AINAT UAZIENAS UAIW. (2556). MIQUATYNINALIDIVIRGID1Y BUNDEINYN 331 iA
qNITANGT. 15@13INIMIUNT. GITTAUT N IMeauNA 1u Tad513uInagITTUN NTUNN
2556; 1(2), 129-137.

Us1Tund dszamna. (UIsaBng). (2559). anumsaidgeetg Tng w.a 2559, njumna:aatiuive
Uszmnsuazdany umInedouiiaa yalsaoniuiseuaziannggeeigine.

A% leNWAINS. (UTTWIENT). (2557). T1eumsarsragun sz Ing Tagnisasa9s unie At 5

WA, 2557, UWUNT: A0 UITOTLUVAITIT UG,

q3find feufesina. (ussuBng). (2556). Teauasans IS msmamsunnd nsumsunnd 2556
(Statistical Report DMS on Medical Services 2013). g{uzﬁ‘nﬂiuiaﬁawsaumﬁuazﬂﬁﬁa 13
AFUAMTUNNE.

World Health Organization. (1994). Assessment of fracture risk and its application to screening for

postmenopausal osteoporosis. No. 843 of technical reports series.

1844



¥
v A

M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

v
=

suuSIMRIMHHANITIMANNgIUS U JedmSunsunidym
v Y a =~
MITATUMBAUI] 958
AN IMPROVED INTEGER PROGRAMMING MODEL FOR SOLVING

A SCHOOL BUS ROUTING PROBLEM

munnadiamanitazaan aadInenmanstazmalulag NH1INNEGUEITNAAAS
Unusil 12120

E-mail: anthika.lekburapa@gmail.com

v
G a

190013 Yy
a a d aa a dJ a2 a2 v dJ
MuInadiamanssazadn auzIngmansuazinalulag A InenagsIsuaans
=
Unusid 12120

E-mail: aua-aree@mathstat.sci.tu.ac.th

a a v d

IUNA aUTHUIINTIAU

Q Q

a a d a dJ [ dJ
MuInadiamanssazada auzInemansuazinalulag A IneagsIsNaan
=
Ui 12120

E-mail: wutiphol@mathstat.sci.tu.ac.th

unAnLo

a Ao § o ° S 3 o @
TuunanAdeiid fagszasdioinanenuuiiasshuamsFesudndmsumsudilym
mstardumauausalsasou Taodeulvszezmelunundassiiuaue Idgnusul e ldfidszansam
4 2 = o ¢dy Y v ° a o = o I
1ngavu wanmafFeuiisuwadninlavinmslduuusiasuduuazunuiiaesignilivilyeiudeya
' Y v H
dredangnadsiuuuugu nudmuuassiinaue l4suause Isaiseudesnimaziiszeznesani

ﬁﬂﬂﬂ’j%mﬂﬁﬁ’d@ilah

°o_ o o Aa o < v Y a ~ A A
AMaIAY: NIUUANTTLBIVIUIUIAY ﬂiy“l’i']ﬂﬁi]ﬂLﬁuVlN!ﬂuiﬂIi%iﬂu ﬂmﬁ']ﬂﬁﬂ?ﬂ'mlﬁlﬂgﬂq@]

ABSTRACT
The aim of this paper is to present an integer programming model for solving a school bus routing

problem. The distance conditions in the proposed model is improved to be more efficient. The comparison of
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obtained results from the original model and the modified model with the random generated data shows that the

proposed model uses less school buses and less total distances than the original model.

Keywords: Integer linear programing, School bus routing problem, Optimization problem

o > d‘ a W
1. ﬂ'J‘IN'GT‘IﬂﬂJ!!ﬁg‘nN‘lsll@QﬂﬂluﬁTJﬂU

Tyrimssaiduniean1siausn (Vehicle Routing Problem, VRP) 1iluifyvilunisdanisdu
Tadafndedaniladadoamssadumaudusa Iaosonldvudadudizdoansuausinadsaumvso

yanszeduntazesn@une lidedum ludumiinig q ndninmsvudidumsonuainanzaos

19 a a Aa kY

unenduINdInasdufuady wu migevingaulumssaadu lidalsenugamunssuinaa Fum

q

< Y Y

Wi msvudsdud ldindsdudiviognar iudu Tasimssadunislumsvudedudinzdoad]

Py

1 v
NITINUNUBDYNNITDUADY !ﬁf]Qi]1ﬂﬂ1351]‘LlENﬁ‘L!ﬁ}%ma?]ﬂiﬁ]%ﬁﬂﬂ%ﬂﬁﬂlﬂﬁwTH‘L!$ WUNNUNTAES LAy

€

1 ?:I o @ 3’; @ Y a { a A 1 1 ) 1A 9 9
ATUTUU ﬂQUUﬂ'lii]ﬂLﬁuVl'Nﬂ'liLﬂLlﬁﬂ‘ﬁﬁﬂigﬁ‘ﬂ‘ﬁﬂ']‘wi]%i‘]f'JElaﬂﬂ'lcl‘]ﬁ]1ﬂLLﬁ$L3ﬁ11uﬂ1iﬂluﬁﬂﬁuﬂ'}llﬂ

= dyd A o w 1 1w a A a 9 [
Gl,uf)ﬂﬁﬂmﬂ?ulﬂuﬂﬂgﬁ?ﬂﬂﬂ?1ﬂﬁ1ﬂﬂluﬁ@Iﬁ\i\i”luiq]‘ﬁ?ﬂﬂﬂiﬁll(luﬂﬁ‘l]uﬁﬂ')ﬂq@]ﬂﬁi@ﬂﬁ%ﬂ?ﬂﬁuﬂ? e lu
Ed ] A i1
‘fffﬂi;‘uuﬂtymuﬁmmuwawmﬂumaﬁuiumimumﬁuﬁ’masmmﬁ 1091AMTUSMTHIUTEVY
P A A & a P = d a v ¢ v & Y =y v
aau'lauummuaummlu c]Nmimmiaau”laumﬂmummmmumaau"lau ﬂﬁuuﬂﬂﬂﬂ%ﬁﬁﬂﬁi%
a 1 1A 9 Y=L A Y 1 1 @ =4 1A Y
U§ﬂ1§ﬂ’]i"lluﬁﬂ?f’]'ﬁ'lﬁmgcluﬂ’]iﬁﬂﬁuﬂ’ﬂﬂﬂﬁnﬂﬂlﬂﬁgﬂﬂ’l S5} ﬂ’]iﬂluﬁﬂWﬁﬁlﬂ’]\illﬂi‘Hmﬂ NITUUAITUA
- &
91l Taau3 1nn Hudu
1 a o [ F) a 1% A A A A A 1 9
ﬁ@u?ﬂﬂ?ﬁu?ﬂi‘gﬁ?ﬂﬁ%ﬂlﬁu‘ﬂNfﬂﬁ!ﬂiﬁﬂilT]_]‘iTJL‘I_]ﬂﬂuN?J‘L‘!]l‘U!WE]!WEJﬂ'JWN?J@WQ‘L!GL‘L!ﬂﬁGLGNW‘L!
v A O oA v ¥ a a o Aq o VA Y o VA 9w
IHupvuLuAD ﬁ]?ﬂﬂﬂJﬁWﬂﬁ%ﬂlﬁuﬂNﬂTﬁmuﬁﬂmN imqﬂﬂuw“laﬂum'ssuumﬁuﬂmmmnﬁmumum

v Aa Y

AouAunundunsInaIdud uamssardunemsausonuuIndsonnaundunsuaudinadsdudiuas

a 9 @ 9 o [ Y 1o o Y [ @ v a 9 [ 1 a9 9
ﬂﬁ&’"l]'lflﬁuﬂ'lvlﬂﬂﬁaﬂﬂ'lqluﬁ'lllﬁuiiiﬂ'lﬂ 9 lLa'JUliJi]']L‘]JUﬁENﬂa‘]Jll']ﬂ\iﬂaQﬁuﬂ']ﬁaﬂi]']ﬂﬂ]u’s’fﬁﬁl‘lﬂ'lﬁEJ‘UTE']?J

U

Y
ud Tym lwitielise i Tymimsdaduniamsausouuuila (Open Vehicle Routing Problem, OVRP)
Tymlsznnuilveslymmssadunumadusouvuila fe Tymimstadumaudusoves
X g { { A I o v
501545301 (School Bus Routing Problem, SBRP) fuiilutlayriifinlasumsvudedusuiumssu-duinSou
2 A Y] & A v o oa ° ' oA = A
Taglulgmilannsonnsan ldgesyuuesiudomssuinGeunindunisaie q udeiIsaFounso
[ 9
mMssuriniFeuan s ou ) dedadumiang o damssu-aaluunazasarzdeemiiadananlumsmuni
< o o A Ao oa Y = =3 1 9 A 1 9 q 9 a a
Wudwgieiinizouns IdundaTsaFounounawinzoulusiadua lildna lums@umauamnu i
o] 2 = & g - = R
Tugrudy Jymtgnanyuilunsausnluil w.a. 2512 (Newton 4ag Thomas, 1969)TumsfnyInTawTY

4

v ] ° Y ¥ E a YA Ao o
maudtym Tagldmsauadunisdioniosnsuiuaes nelditou laisinannuguesniuzuaz
A Ao a [ 3’, YA v a v K dy v Aaw Y o
QeulyAsinanarlumsiAunigege wasnmivlaiinidednudamiinnueTaeinide ldinaue
A Aq v v g A dAa ¥ ) o g a oA
matinae q AlFlumsuddymil FanaidanieylslumsuddyminsiadumaduinlsaSoude
° ° a ° < ° !
Msad1uudiaesiiuanaFudusuIuAY (integer linear programming model) Taouuuiiani
) A o 4 A o A 1 o 1 Y o
inauelitaglszasdauazitou lvvewuniassiuana19niuisu Bektas tazame (2007) 1avnaue
° ° a ° < ) o @ a 4 a
puuieestmuamaFadusnwdy dmfumsuddymmstadumadusalsaEeuion udunmaauy

Ao A% A v 2 o = v v @ o
if]‘l/llligflzﬂNi’Jll‘ﬂﬁuﬂfjﬂWi’ﬂMﬂQﬁ?M?iﬂaﬂiﬂu’)u'501'5\115fJL!.lﬂﬂ?ﬂiﬁﬁﬂ?uﬂ?iiu‘ﬂ'ﬂi?ﬂﬂ?u?u

1846



v H H
M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

o A 1 ° =] o I @ 1w A o dy ya J o A kY
wnisoulundazdiisdegnimuaitiugeiv-duinou laglunuuiiaesi ldnnsansunuteu lvaw
ANUIUALTEYEN (capacity and distance constraints) aou1lull w.a. 2556 Song 1a¢ Kim (2013) Taada
o ° A Y o g A o 9 a ~ do X g a9 Y
uuuSaeamruaNMIFAdUTIIAUNeTaduNuAIe Ississulugudsuasuanlulsamemnimala
Y o = =K o w Y v A I~ o 2 A @ .
malanisaianennudingvesdinasesuazinisowiunan uazluilifedry Jorge Riera-Ledesma
Yy 9 ° o a Y ° I o @ @ Y a
wazame (2013) Tauddyminuusassimuamagudusunwaudmivdymnsiaduniaduso
T5ai50u Tnael935 Branch and Price and Cut Tagluaveswinn lduddymimssadunissa TsaSeunn
A o 1 woA A & 9)3 @ H o @ v A A A k4
mstdenyaveasu-duinizeuaingaiilulyldanmus vasnnmivhmsdaassiniseulilyeignidens
1 Y d’l o Y A A o 1w A I o 9 A Y o
AeuntttazimMsnuauniminzigalumssu-duinGouiluddugame Tasia lgoelumssu-
Vo A Y A Ay A &2 a ¥ A Y A
dainiFeuvesnannzasslisNiesngadanasainield 4 Goulylsznoudie Soulvanugues
¥ i1 v
wimug eulymsiiaszezngagavesaazduni Seulumsiinasuiugareaveuduniaiuey
PoulymssidaszeznegegaminSouauisaauuidigaveasa lduaz lunsaindymivuialng
A Aa 9 ) A A an Y aa a L. I A A o .
matanteylslumsuidymisn1595ouasIs wA1395a@n (Metaheuristic) 1351 IFIFIHUFNTIN (genetic
algorithm) MIMIAINNIIZNEARI8D1UIUANNA (ant colony optimization) 11AZNTUIANHIIZNTAR Y
Y v
194191ANHY (bee colony Optimization) D191HANNALTZAYS (artificial ant colony) Faa1K1T09A0814 14
a W . . S
NUNANNUIVYVDN Jalel LlagAe (2011) Lima tagaaue (2013) iag Schittekat Lazaue (2013) Wudu

@

9 ' v v
wonnnilunudtsinerdumsud lulymmssadumadusa TsaSoudaiidnuinune #q Junhyuk Park
1182 Byung-In Kim (2010) 1482 William A. Ellegood ttazaaz (2020) 1a31m1335305 11 398neves]y
TUUNANUVBINIAN

P2 = awv A A 9 o Y o Y a =) ] ' o
HUINITUNTUA EJ‘V]lﬂﬂ’J‘U’f]\iﬂ’Uﬂ'li!LﬂﬂﬂJﬁ?ﬂﬁﬁ]m’du‘ﬂN!ﬂuiﬂTi\ilﬁﬁluﬂglﬂﬂuﬁl UANITUUTUD

@

o ° a o IS = A ' A o o 9
UUVIADINTIUUANTITLBIITUIUIAY Iﬂﬂl]l!ﬂﬂﬂﬂﬂllﬁﬂﬁ?ﬁ L!‘Hi’t']ﬂﬁﬂi‘ﬂ‘ﬂ?ﬁllUlJi]'la’fNiWﬂif]’Uﬂquclu

Ao g Aav A v 3 a o s A A a a o
nany 9 ﬂim&lﬁlﬂuﬂu’mﬂﬂuiﬁui% ﬂﬁuuiuﬂﬂﬂ?’]u? guUYy ﬁQﬂﬁgﬁQﬂLWﬂl‘WﬂJﬂﬁgﬁﬁ‘ﬂ‘ﬁﬂ’lwsluﬂ'ﬁﬂﬂ

Y a = @ A o o a o IS 13
LﬁuﬂNmuiOIiQLiﬂuIﬂﬂﬂ?ﬁﬂﬁﬂﬂ?ﬂ!ﬂ@uqﬂ]ﬂlaﬁuﬂﬂﬂﬂﬂﬂﬂﬂ”quﬂﬂTil“]N%WU'JHMNSUENT}QJW”IﬂTiﬂﬂ

=t a9

iduniesaTsaseungninaue Tag Bektas tazame (2007) 1oaninlunundiassasnaniideranain
13 o Ia 19 1 A A o o 4 1o
vidsgmsi liwadnsn 1a lilswamasimanznga nasninmsdSulyatoulvldasounguuazusiud
P 1 ° = A Y Y ' ady ¥ ¥ A a
ll']ﬂﬂﬂ"’]]ulﬁ']fllz‘V]']ﬂ'ﬁL‘lﬁfJ‘Ul‘VIfJ‘UWalﬂaﬂﬂﬂﬂﬁ@uﬂﬂﬂim@')ﬂﬂ’mﬁuu@‘Vlvlﬂi]']ﬂﬂ']iqhﬂ\iﬂulleulﬂﬂuag

Roulungniliuiye

o d
2. HUVIIDININUAA AT
a o dy =1 [ Y a =) d' 13 v A d' L%I
Tuaddetesnuidymimstarduniuausa IsaFsuinsuiumnminGeuiuseyuso
Ts95ouluuaazihe TasisoudazauszannsoginGould limunnuguessonazi@unie’la i
Ao v & W 9 9 Y~ ) a Y o w
szeznugaganimua’ld Fesouaazauannsalfidumldiioadumadonnniunazihesodmsunis
9
SuiinGeuaziisanveasuiinGeu ldifsanune iy dmsunsadwuusiaeaMuuUamsFs U
< o a = = = a o v A o dy
wnvesymmssadumaduse IsaFeurziion dwil indiwesuazdulsdadule dail
v A
EALLAZ AT
A @ v A
I feowavesthesasuiinEeu

V e wevesthesasuiiniEeu Tseeunas Tnuaaul

1847



v H H
M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

v
o

uuan V =1 uf{0ru{d} e 0 Ao TsaiFou uaz d Ao lvuaaull

- . A

A = v o A a o A
i, j Ao srtlvesthesuiiniou TsaEounas Tnuaaudl
RERITICGH
d; feszeznsznIelvug ivazlvua j dwmsunni jel

dy; =0 dwmiunn jel

[l
I 1

d,, =M 1o M Ao MAsRRLAIN

v

g o sawiniouiiserusaTssdouiithe i
k Ao SwamvessnlsiEeu
Q 79 ANUYUDITD I53i50U
T flo szuzmagegaveaudazidumaiigniiua
alsdagula
L dudunmeon i 1 j goiden
% = 0, nsfiou 9

9
u. ﬁﬂ‘ﬁ'lu’Juuﬂﬁﬂuﬁ%’diJ‘VlQ‘I’iMﬂ"’ll’f]xﬁﬂiiﬂﬁElu‘l’iaﬂiﬂﬂlﬂuﬂ']\ﬁﬂﬂﬂﬂﬂl i

9
Vv, ﬁ’f]i%El$‘1/l'Nﬁ$’diJ‘VlQ‘I’iMﬂ"’ll’f]\ﬁﬂIi\iﬁﬂ‘uﬁaﬂ"IHﬂLﬂ‘Ll‘VINlHENﬂWEI i

] Y
NNV Bektas LLazame (2007) wasaneu lvszeznia (distance constraint) Ao il

Vi =V, + (T =dy —d o+, )%, + (T —dy —d,o—dy)x; <T—dy—d,, Vi, jel Taofl i |

v, —d;;X, =0 Viel

V, —digXio +TX <T Viel,

d’ g o d’ Y 9 g 1 J 1 1T a 9 L% 9 =) =3

e v, =v, +d; nasmmhienlviedunnaaesiungudiediaaznuinfadedaudaluuiansal 15134
1 1 ' £

mmsdsudyeteulaldamwisaldldnunnnssivazitou luignlsuljuduaasaae i

Vi =V + (T =dy —djo +dy)x; + (T —dy —djo —dy)x;

<T—dy —d;o (%, +X;) Vizjel Tnof i |
V; —d;oX,o =0 Viel
v, —doXo +TX,o <T Viel

o 4 ° ° a o 3 o o @
vnmsdFudyateu lvdedy nuusaesdimuanmsdasiwaudmsunsuddyninisia

Y a =) d' d'g: d' d' Y a =) v 1 dy
Lﬁu‘ﬂﬁmu‘iﬂi‘ﬂliEJM!W’E)'H”I‘E%?J%‘I/]N'i’Jlﬁ/]ﬁuﬂq&‘m%ﬂuﬂﬁmuiﬂiiﬁﬁﬂullﬁﬂﬂﬂﬂﬁﬂjﬂu

Minimize D> dyx; o
iel iel
s.t. > %o <k 2
iel
> xg <k ®)
iel
jeloAd}
X; =1 Vjel ()
iel {0}

U U +Qx +(Q-g,—q))x; <Q-q;  Vijel Taviii=j  (6)

1848



v H H
M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

U, =0, Viel 7

U — Q%o + QX <Q Viel ®

Vi _Vj +(T _ddi _djo +dij)xij +(T _ddi _djo _dij)xji

<T—dg —d o (% +X, Vi,jel Taoh i j 9)

v, —d;p%, 20 Viel (20)
V, =i Xig + TXo <T Viel (11
x; €{0,.5 Vi, jeV 12)
u,v, 20 Viel @3

° o a ° < o 1A A
MnuuusiassfruamaFuduiuawdy Wedduyalszan (1) mandesiigavesnaioy
L - i o . A » o

szozmananuan1Flumsduna @eu'lun 2) waz 3) lueulumeiualinsldse 18 linus
A o Y A a ' o A 9 v o A a4 . A

sondmuald Qeuluh (4) nag (5) asraeudsminSeuaunsadazeenthesoiviinSeun i 1ile

. o 4 A I 4 A o a o d1 ' o o a

i el Idieamudon Qou'lui (6)-8) iudeulviidestumainanssesuazaiuguliliswaminSou

a 4 A I~ 4 ' a ' a

nuauuessalsaEeu Qou'lvd 9)-(11) Wudeulvarugulildszezmamaduso lundaziduniauny

TLHLNNGIGANAHUA

AR
3. NIUANYN
ao A Yo ° ° S I & 1Y v Y a
THU‘V]ﬂ31“3%8“1511ﬂu1lﬁu@uﬂﬂfl]"lﬁ'f]\?ﬂ'lﬁuﬂﬂ']ﬂ‘]f\ﬁ]']u'e]ulﬂll!‘waLlﬂﬂﬂluﬁﬂlﬂ'ﬁi]ﬂlﬁuvnﬂlﬂ‘Lﬁﬂ

TsaizouTaomslsvlgatouluszoema il ldnugansal iwenFoufounadnin ldvinuuusiansi

o o

a o o A 1 a 2 g @ [l {
UgUaUasHUUIaDUAY L‘iﬁ]3“LJ”ILL‘]J‘]Jﬁ]”la't‘)QVIQﬂN”ILLfs]}‘]jﬂJW”Iﬂﬁﬁ]ﬂLﬁyuﬂNLﬂuiﬂ c’?&uﬂu%’ayjamaﬂnﬁ

y X

gnadndunuugulaeiithesosuinizousiuan 15 the vazluuaazihevgnsiuiauinGeunuiueu

a
v

=KX o v A ' @ A o Y c§I Y Y 1a @

“INi]'l“LlTL!“LlﬂLiiUuiu!mﬁgﬂ'lmlﬁﬂﬂﬂﬂﬁ'ﬁ'N‘V] 1 uazmwuﬂiwﬂtywmmmmi%m‘lﬂqqqﬂ“lmﬂu 12 Au
1 o £ Y . 1 o A Y " a a [ 1

TunaazAuawnsaginisouldgaga 30 au Fesouaazauausndalad limu 15 ATawas Thesasuda

v a2k

<3| o v @ ]
ﬂLﬁElu“]Nl’lJ“L!i}ﬂﬁU-ﬁQUﬂGﬂu!Lﬁﬂ\iﬂ\HlNuﬂWWﬁ 1

‘5‘ [J v A o ! =) \
AN 1 fl]'l“Ll’J‘Ll‘Llﬂlf.iEJ‘L!GI,“L!ﬂﬂiﬂ-ﬁﬂuﬂﬁﬂuluuﬂﬁ%ﬂ?ﬂ

s U-dainiFou 123456789 [10]11]12]|13][14]15]35MW

ﬁm'mﬁﬂﬁﬂu(ﬂu) 17 20 | 14 | 7 8 [ 18] 6 | 18 | 10| 5 [ 19| 12| 9 |24 | 13 | 200

1849



v H H
M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

1] o L6
® o o
®
7]
®
©
o s
(2]
Tsaiiou
o CD ® wiu-dniniou

BHUMNA 1 A208198 I LYee 535 suazasU-duinGou

A o ° A a o A a ° aa A = o
Lil’f]‘LﬂLl’U'Uﬁ]Td’E'J\WI‘W"lﬂﬁmﬁ’JiJﬂ’UNﬂullﬁllLﬂlluagﬁLL‘]J’Ui]Tﬂ’E'N‘VIWi]ﬁmﬁ’JﬂJﬂULQﬂuvl"llVIQﬂﬂiﬂﬂﬁi

q

'
a

udnmnamasTaslslisunsy CPLEX wuhwamasii 141n Tsunsuaziaaimsmuniavedsngaisy
nnTruasuiinmivsaaumae lsninieuiithesauas ldsdalssiteu Taoramannmslfiden luay
wazidoululminaasdanisedt 2 nazasnd 3 awddy FaluudazmsanaaaninonvYed UMY
sa SruminBoulundaziduna nazszeznesmusadazduni dusumadnt luasei 2 uazase
i 3 aunsouans |ERaumUn W 2 tazurun I 3 gy TasurunmIareazLaRI A AYT0

VBIWALRAY

a8 & a
A1319N 2 wamaaﬂlmgmu%mu

sofui MAUMSIAUTD SninEou (au) 522N (N lawas)
1 1-0 17 14
2 2-0 20 7.29
3 3-0 14 6.49
4 5-0 8 6.1
5 7-6-0 24 11.05
6 9-8-0 28 12.25
7 11-10-0 24 13.74
8 12-4-0 19 17.3
9 14-0 24 13.5
10 15-13-0 22 16.8
57 118.52

1850



v H H
M3szguINMITEAUNALAZINA M 1IMedeaa Ny AN 15 Uszan) 2563 Fum 18 FuNAY 2563

Tsai5eu
© wiv-aainGeu

— Funasalsaidou

UAUNITNT 2 Lﬁ%}uﬂ"lﬁﬂﬁlauiﬂ‘llﬂﬁNmﬂﬁﬂﬂWﬂ!LﬂUﬁWaﬂﬁﬁi%}ﬁﬂuVl‘llﬁ%EJz‘ﬂNLm’ULall

M519h 3 warmasveton luhgnisuilye

safud HAUMIIAUTD SunisoU@EN) szezn N lawas)
1 1-0 17 14
2 4-11-0 26 16.5
3 7-2-0 26 9.58
4 8-5-0 26 11.3
5 10-9-3-0 29 10.29
6 12-6-0 26 13
7 13-15-0 22 14.31
8 14-0 24 13.5
590 102.48

1851



v H H
M3szguINMITEAUNALAZINA M 1IMedeaa Ny AN 15 Uszan) 2563 Fum 18 FuNAY 2563

Tsaisau
® wiu-dniniuuy

— FunnsolnGau

a 9 a ° aq g4 = o
UNUNNN 3 LﬁumwﬂmﬂummmNamaeﬁ]muuumammlmmu‘lm5zazmmgﬂﬂiuﬂqﬁ

o o 4 4 4 g o A 2
VINHAANS 1UAIT199 2 tag a5 10 3 sz ldlmamasvesuuuiassigminaueldonaua
e 8 AN FATZHZNITIN 102,48 D 1T LaRamasuaUusIaualFin 10 AuLazlsze N3N
a =& 3 PR v & o A o ° = vy
118.52 dlawas Fvziu ldwadnsnnuuusiassnitaveauisaansiuiusalseseuldsesas 20

Hazanszezn1asn laseeay 13.53

4. ayuazensiewa

Y
A A

o ° ° a o <3 4 o a
hmwﬂmm%u"lﬁ’mmummumamnmuﬂﬂmmmmumutﬁauﬁ’ﬂQmWﬂws%ﬂLﬁ'uﬂ1qmum

v

o A v T 2 2 X 4
TsaouTaemsdSulgateuluszeznaddmmsonnsandymIdnsounguuaziindunsadu Fuile

o ° Ay v Y @ 9 a ) @ ~ 2 = v J '
wnusiased lduuddymimsiadumaausa IsaSoudunsaidniazifSeufousadns wui
$ausauazszezneswINLUDTesiminaueliaieenuuusiaeudy eswnten ludunadodia

aa A ' v @ A A 9 0o 9 VY = Y
wanalunensaindmsnnsanszezneszrinthesasvinizeunegauazidumailddeuaowdums
Tumsiumaiie 1dszeznazaunnwefaziinlmitou lulinadedauds ualwleulaigniSuilgandy

a ' { "y Y [ [ 1 Y [ v
asonnsanszezneszriethen li'ldedludumadedulaelidinansznuaodunan 394

'
A o v A

A% A @ 1 [l o A = < P o A Y
FEYENNNAUNTA AIDYNUTU AW UIN 2 TuuwunIng 2 fn:mu‘lmwﬁmﬁmuumiﬂu“lumxmum 2 487

a o ~ [ = A o o o o A 4 o oA Y a @
Lﬂu‘ﬂNllﬂﬂiiﬁﬂﬁﬂu AIULNUNING 3 soiusuinEeuludumiai 7 ADAYAUNUIN 2 lm’JLﬂ‘Ll‘Vl'N]lTJEN

Tsa5eu sz ludeulvdnazinadevandsinlidelimsnlasudrdumsdus a Tasmsaauazilasu
o [ @ = 1 9 o Yo = g A d,! A yd A d,!
g lumssuiinGeuluugazidunie mldsusan lsanvunnvuraz srozn1as i Idnmuannau

Ve o & Ay = 19 1 4% 4 o A ) a o o
YUNU ﬂ\iuui3851/]1\11/]llﬂlellJGl‘]ﬁ3851/]1\11/]ﬁ‘Ll‘I/lqmmxﬂxﬁ\lﬂﬁi‘]ﬁﬂlﬂﬂlﬂuﬂ’ﬂlﬁn!‘ﬂu

@

o o v v a A 9 o 2y A o A o o a
ﬁ']ﬂi‘uﬂ'ﬁllﬂﬂiyw']ﬂ'ﬁi]ﬂlﬁucﬂ']\uﬂuiﬂiiﬁﬁﬂuﬂ'}ﬂllﬂuﬁnaa\iu "Uau‘]aﬂﬁqﬂﬂ] D IMUIUUNLIIU

5]
9

1 X a ° v A 1 < v o av
Glmmazﬂw Q\ﬂuﬁﬂﬂ!ﬂﬁﬂiﬂiﬁﬂﬁﬂiTUﬁ]TL!’J‘Ll‘Llﬂ!iﬂuiullﬁﬂzﬂ?ﬂlﬂuqﬂl{lﬁ}ﬂWﬂ mummnaiuaumcﬂ
o o a o 24 J Y 1 15 L) o 4 =
Lswzwmmuu1JmamTﬂﬂmwsmnﬂqﬂszmﬂammma LFU msmassumsﬂu"lﬂmﬂwm IUBDIINTON

Y
@ (Y

14 lumssu-dainGeulianuyniine auiuiminGeunuisesontheda liaasnuniuguesso

1852



¥
v A

M3UTzYNINNMITLAVMALALIIUING VHIIMeAATUNY ATIN 1552311 2563 Tuh 18 FuNAY 2563

a o ] o a = = v A Ay ' o
‘VTWﬂlﬂﬂﬂﬂJWWQ\‘lﬂﬁTJﬂJuLiﬁ]ﬁﬁ‘Vﬂﬂ?i‘Wﬂ15&“’0\1ﬂ’ﬂllVN‘WﬁiﬂmﬂﬂuﬂliﬂuﬂhﬁﬁﬂWﬂimmﬁgﬁfhﬂuﬁﬁi]ﬂﬁii

o A

iniouldathesa e lianuiiane leveninFeuniinethesalmgegamiiaziiul1d

5. 1PNA1391909

Bektas, T., Elmastas, S. (2007). Solving school bus routing problems through integer programming. Journal
of the Operational Research Society, 58(12), 1599-1604.

Ellegood W.A., Solomon S., North J., Campbell J.F. (2020). School bus routing problem: Contemporary
trends and research directions. Omega 95, 102056.

Jalel E., Rafaa M. (2011). The urban bus routing problem in the Tunisian case by the hybrid artificial ant
colony algorithm. Swarm and Evolutionary Computation 2 (2012), 15-24.

Lima FM, Pereira DS, da Conceig¢do SV, de Camargo RS. (2017). A multi-objective capacitated rural
school bus routing problem with heterogeneous fleet and mixed loads. 4OR - A Quart Journal of
Operational Research 2017.

Newton R.M., Thomas W.H. (1969). Design of school bus routes by computer. Socio-Economic Planning
Sciences, 3 (1), 75-85.

Park J., Kim B.I. (2010). The school bus routing problem: a review, European Journal of Operational
Research 202 (2010), 311-319.

Riera-Ledesma J, Salazar-Gonzélez JJ. (2013). A column generation approach for a school bus routing
problem with resource constraints. Computers & Operationals Research 2013, 40(2), 566-83.

Schittekat P, Kinable J, Sérensen K, Sevaux M, Spieksma F, Springael J. (2013). A metaheuristic for the
school bus routing problem with bus stop selection. European Journal of Operational Research 2013,
229(2), 518-528.

Song SM, Kim T. (2013). Customer-oriented school bus operations for childcare centers in Korea.

Computers & Industrial Engineering 2013, 66(1), 116-24.

1853



	01 กฤษฎา ไทยวัฒน์
	02 การันต์ เศรษฐี
	03 ณัฐมล กอเซ็ม
	04 ประพนธ์ ชูประเสริฐ
	05 ชวลิต มณีศรี 1
	06 ชัชวาล ชินวิกัย
	07 ธวัชชัย ชาติตำนาญ
	08 ปฏิภาณ ศรีสวัสดิ์
	09 ปรากฤต เหลี่ยงประดิษฐ์
	10 เผชิญ จันทร์สา
	11_พัชรี ทิพย์ประชา 2
	12 วิชชากร  เฮงศรีธวัช
	13 วิทยา พันธุ์เจริญศิลป์
	14 อดุลย์ พัฒนภักดี
	15 บงกช ธนวงศ์วิสูตร
	16 โอริสสา ดิถีเพ็ญ
	17 จิตรวี จอมวรวงศ์
	18 ธเนศ ตั้งจิตเจริญเลิศ
	19 นิฉา แก้วหาวงษ์
	20 ปองพล ธีระชวาลวงศ์
	21 ปัทมา สุภาผล
	22 มนนภา เทพสุด
	23 วรรณพร จันโทภาส
	24 วริศชนม์ นิลนนท์
	25 สาลินี ศรีวงษ์ชัย
	26 สิงหา ปรารมภ์
	27 สุภาสินี ศิลป์สาคร
	28 อัญธิกา  เล็กบูรพา

