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Abstract

This research seeks to address the service scheduling problem for tourism enterprises. Such planning requires

consideration of several factors and stakeholders in the tourism industry are unable to manage resources efficiently.

Therefore, this study aims to minimize the total time of service operations in the tourism business that cannot accommodate

all of tourists within service hours by taking into account the daily time windows of tourists and tourism enterprises,

sequence-dependent travel time, and tourism enterprises' restrictions. A novel mathematical model is proposed to solve the

problem. The results of this study show that the development of a mathematical model is efficient in finding answers in

terms of both solution quality and time complexity. Additionally, the practical solutions for the problem instances are within

the acceptable computational time for the tourism industry.

Keywords: Tourism supply chain management, Mathematical model, Mixed-integer linear programing, Service scheduling

problem
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Abstract

The main objective of this research was to study treatment of gaseous formaldehyde in a Gross Anatomy Laboratory
(GAL) using the prototype of toxic gas purifier with ozonation. Factors affecting treatment removal efficiency include
ozone dosage rate and air blower speed. Response Surface Methodology (RSM) with the Central Composite Design (CCD)
model was applied to design the experimental sets and to analyze the statistical data. The optimal conditions for treatment
of gaseous formaldehyde were also investigated. Two sets of experiment were conducted in which, the first set was for

case study 1 (the cadaver studied by medical students) and the second set was for case study 2 (The cadaver studied by
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nursing students). Results show that formaldehyde removal efficiencies received from most of experiments were relatively

high (above 85%) for both case studies. Predicted removal efficiencies from the mathematical model were in good

agreement with those from experimental data. The optimal conditions obtained from the CCD model were at the ozone

dosage rate of 1,210 mg/hr and the air blower speed of 1.24 m/s.

Keywords: Gaseous formaldehyde, Ozonation, Gross Anatomy Laboratory (GAL), Toxic gas treatment
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Abstract
Surface roughness prediction in side milling of high density polyethylene and rubberwood flour composites was
designed by Box-Behnken and analyzed using Response Surface Methodology. Factors in this study are speed, feed rate,

and depth of cut. From the experiment, it was found that all of the factors affected on the surface roughness properties. The
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result of optimal condition analysis with the factors on side milling of composites found that the optimal condition was

1,000 rpm speed, 315 mm/min feed rate, and 1.0 mm depth of cut. This condition generates the surface roughness of 2.865

um with desirability score 100%. Additionally, the real test value and the predicted response were compared to verify the

accuracy of the mathematical model of the regression model. The result shows that the bias of those methods is 1.95% in

which is within acceptable criteria. It was found that the optimal condition in side milling of composites obtained from the

mathematical model were reliable. It is optimal for use in predicting surface roughness in composites.

Keywords: Milling, Composite Materials, Surface Roughness, Box—Behnken, Response Surface Methodology
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=\ @ k2 <3
n1sneand lael 317998 Uszneuale A5 350 Y
das1ou nazanuanlumsda Tagunaziladsdl 3

v A a L4 (2 dy
ITAU UNMTANTICHHAANU

¢ o
4.1 i'nieJ!ﬂi131’131]!!‘]J‘]J‘iﬂﬁ?)x1ﬂ1ﬁﬂﬂﬂﬁ)ﬂﬂ1ﬂ

aa a

ADANUHMNZTHYDINANNVFUIZAI

v

INHANTITNABDY LAAIAIAITIAN 2 @150l

]
aad

Ainsgmiterdensdunuiinnanisoanosniaddan
HNIZANUDIAIANNYIUTLHY TATNITUIINA
Sequential Model Sum of Squares Ndede fy Adjusted
Coefficient of Determination (Adj-R’) @ ¢ Predicted
Coefficient of Determination (Pred-R”) ﬁi’h’g quagal
Lack- of-Fit laififodAny [14]1,[15] Sauanslumaai 3
WU A1 Ra BAnumnzandugduuunssiasus

iduTAanTogUnuumaeae (Quadratic Model) a3
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9
Adj-R*11ag Pred-R* 1111 99.86% 118z 99.63% awawy  dumsoanselnnuangliudeya auiu Jeagllan
Tl lndiAoaiuuazanningluuudug uaglian 7~ sUdmesfadulfwsegluuumasaesdinimmnz dy
Vo % ' o = S 1 a
value Y03 Lack-of-Fit (N 1171 0.6775 Fauinndiszay  nezldlumswenseininnugusziiues WpCs

Wed 1Ay 0.05 (P> 0.05) Favueanun JUuuusaes

131971 2 MIOONULUMINAABILALAINTADUAUBIVOUAALEN1IZNITNARD

Run Factors Surface Roughness Average
Speed Feed Rate Depth of Cut Test 1 Test 2 Test 3 Ra (um)
(rpm) (mm/min) (mm) (um) (pm) (um)
1 1,000 450 1.5 3.414 3.483 3.408 3.435
2 500 450 1.5 3.822 4.110 4.167 4.033
3 710 630 0.5 2.984 3.527 3.223 3.245
4 500 630 1.0 3.497 4.170 3.537 3.734
5 710 315 0.5 3.171 2.956 2.927 3.018
6 710 450 1.0 3.393 3.418 3.403 3.405
7 710 450 1.0 3.468 3.451 3.411 3.443
8 1,000 315 1.0 2.831 2915 2.858 2.868
9 710 450 1.0 3.441 3.404 3.395 3.413
10 500 450 0.5 3.394 3.237 3.461 3.364
11 710 450 1.0 3.316 3.423 3.499 3.412
12 710 315 1.5 3.734 3.429 3.491 3.551
13 710 450 1.0 3.582 3.262 3.457 3.434
14 1,000 450 0.5 2.932 2.927 2.758 2.872
15 1,000 630 1.0 3.438 3.372 3.733 3.515
16 500 315 1.0 3.731 3.460 3.643 3.611
17 710 630 1.5 4.100 3.770 4.096 3.988

mM3ei 3 myamsimgluuuaumsinianzasdmiunszuaumsfiatnues WpCs

Source Sequential Lack of Fit Adjusted Predicted
P-value P-value R-Squared R-Squared
Linear <0.0001 0.0007 0.9283 0.8769
2FI <0.0001 0.0539 0.9933 0.9841
Quadratic 0.0024 0.6775 0.9986 0.9963 Suggested

Cubic 0.6775 - 0.9983 - Aliased
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o 2 4 \

1151571 (ANOVA) ve9ifa9ensruainens 190U
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A v A o = A 3

YJUTZAIV01 WPCs Tagifadonyiimsfinyi Ao Au57
501 (Speed) 6A311]0U (Feed Rate) tazauanlunis
@9 (Depth of Cut) HATFIHUATLAVAINTONY 95% N
szaudedinyh 0.05 Taoiinsansizvdeyananis
naavdnlelUsunsy Design Expert Design-Expert
(Version 8.0.6, Stat-Ease, Inc) HAAIAIAITIIN 4 31ANA

a A
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. < Y1 o @
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< o
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' 4
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y a o o o a
ﬂﬁN‘ﬁ 4 MsuaszraNuulsUsiu (ANOVA) VDILUUIIDINITOANBYUVNHNAAD VA UDINDAINNNUUVIVIEHY

Source Sum of df Mean F Value p-value
Squares Square Prob > F
Model 1.68 9 0.19 1287.48 <0.0001 significant
X,-Cutting Speed ~ 0.49 1 0.49 3391.19 <0.0001
X,-Feed Rate 0.29 1 0.29 2020.37 <0.0001
X,Depthof Cut ~ 0.78 1 0.78 5357.62 <0.0001
X, X, 0.077 1 0.077 530.67 <0.0001
X, X, 2.846x10° 1 2.846 x 10” 19.62 0.0030
X, X, 0.011 1 0.011 77.12 <0.0001
x,2 4444 x10° 1 4.444 x 10” 7.63 0.1009
x,2 4137 x 10" 1 4137 x10™ 2.85 0.1352
x,2 1.161 x10° 1 1.161 x 10~ 8.00 0.1254
Residual 1.016 x10° 7 1.451 % 10™
Lack-of-Fit 2946 x 10* 3 9.819 x 10~ 0.54 0.6775 not significant
Pure Error 7210 x 10* 4 1.803 x 10™
Cor Total 1.68 16

y a L4 o o
ﬂ1§1\3ﬁ 5 msuaznanuulsdsiu (ANOVA) 5l.|'t‘NLLlI“]Jflﬂa't‘NfﬂiﬂﬂﬂﬂEJ"lﬂﬂﬂ"Iiﬁﬂglll,LlI“U"lﬂﬂ?N (Reduced Model)

Source Sum of df Mean F Value p-value
Squares Square Prob > F
Model 1.65 6 0.28 403.63 <0.0001 significant
X,-Cutting Speed ~ 0.53 1 0.53 771.53 <0.0001
X,-Feed Rate 0.26 1 0.26 376.79 <0.0001
X, Depth of Cut ~ 0.79 1 0.79 1152.54 <0.0001
X, X, 0.069 1 0.069 100.62 <0.0001
X, X, 2.809x10° 1 2.809 x 10” 4.12 0.0699
X, X, 0.011 1 0.011 16.16 0.1204
Residual 6.822x10° 10 6.822 x 10"
Lack-of-Fit 5.769 x 10° 6 9.615x 10" 3.65 0.1153 not significant
Pure Error 1.053x10° 4 2,633 x 10"

Cor Total 1.66 16
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<3 [ =2 @ o
ANUITITeL onatleu uazanuanlumsda Tagsims
a s Y aa gy .
Ansrgndeyanaanndls11sunsu Design-Expert
(Version 8.0.6, Stat-Ease, Inc.) Iaan 1z NMiNgauvadn
ANMWUTUTZAT Ao ANNITITOV 1,000 50U/ 8AT

1 = =3 3 Y
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Abstract

The purpose of this research is studying influence of Brake pad shim to avoid brake high frequency noise in with
range 4-16 kHz, is called “High Frequency Brake Squeal Noise” for Sports Utility Vehicle (SUV) 7 seats. The method of
this studying including demonstrate on the vehicle testing and finite element analysis. The finite models existing such as
Brake disc vane, Brake pads lining, Brake pads plate and Brake pad shims are established by SimXpert 2020 software. To
understand brake squeal noise mechanism, the Complex Eigenvalue Analysis (CEA) technique is used for stability analysis
of brake system that under influence of friction coefficient. The result showed, experimental testing on vehicle data and
finite element analysis by CEA are corresponding, brake squeal noise is generated at frequency within range is 14.8-16.5
kHz on the friction coefficient 0.5 and pressure 5 MPa. To avoid brake squeal noise and unstable mode, there are various
methods and approaches to correct such as brake component modification, structural damping increasing, material
properties improvement etc. These methods could shift and improve resonance frequencies and mode vibrations for brake
disc and brake pads where are the factors of unstable modes of brake squeal noise by friction coefficient. A simple of Brake
pad shim metal is modified and studied on this research, the dimension of shape is 38.7 mm X 130.74 mm x 1 mm for the
wide, length and thickness, respectively and the total area is equal 7,898.18 mm’. The surface of shim is drilled to be curve
slot and one circle on the middle of component and assumed the material properties is stainless steel. Then, Brake pad
shims are bonded on the brake pads to increase structural damping and simulated on the similar condition by CEA, the

result showed this modification could avoid high frequency brake squeal noise is efficiency.
Keyword: Complex eigenvalue analysis (CEA), Finite element, Brake pads shim, Brake high frequency
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2.2. Complex Eigenvalue Method and Analysis (CEA)
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Abstract

Over past several years, many countries all around the world have encountered air pollution problems. PM
(Particulate Matter) is one of the most problematic air pollutants that seriously harms human health and the
environment. The major source of PM emissions is from automobiles due to the combustion process emitted via
tailpipe. However, PM can also emit from non-exhaust sources, such as tyre wear, brake wear, and resuspension,
which are referred to as non-exhaust PM emissions. These types of PM are not only emitted from automobiles but

also from motorcycles. Based on statistics data from Department of Land Transport, it was shown that in 2019,
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Thailand had motorcycles registered about 62% of total registered vehicles. This research study is aimed on measuring
non-exhaust PM emissions including PM,, PM, ; and PM, that emitted by motorcycles. An onboard PM measuring
device is attached on the front wheel of the tested motorcycle to monitor PM diffusion while braking. Based on
experimental results, it is found out that the main factor that affects the diffusion of non-exhaust PM emissions is the
braking behavior. With harder braking, more PM diffusions are produced. Different weather conditions also affect
the accumulation of PM. High relative air humidity results in higher PM diffusions. When the payload of a motorcycle

increases, the amount of PM diffusion increases as well. Lastly, road conditions also affect the amount of emitted PM.

When the road surface is rough, it clearly increases PM diffusion.

Keywords: Particulate Matter from motorcycle, Non-Exhaust PM Emissions, Real-time PM Measurement
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Abstract

In the future, the rise of electric public transport vehicles influences on the decision to choose the charging
station because the charging station is still insufficient to the demand for the number of electric public transport
vehicles. Because the electric vehicles are friendly to the environment and the population rate has continued to
increase so electric vehicles are essential for life as well. The researcher, therefore, sees the importance of developing
a cost model to be applied to blockchain technology in decision making to choose a charging station under the
conditions of the cost of price, distance, travel time, and waiting time of queues. These factors are important that

cause cost. Therefore, the drivers should reduce unnecessary costs, speed up decision making and data is reliable



Ladkrabang Engineering Journal, Vol. 39 No.1 March 2022 55

and secure for complying with the current fast-paced situation. The study found that the most important deciding

factor is the waiting time of the line that considered as the waste of cost that needed to happen. However, motorists

should pay attention to every factor for the lowest total cost of service.

Key words: Cost models, Charging, Electric Vehicles, Blockchain Technology, Queuing, Simulation
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Abstract

This research aims to study the process of inspecting product quality on Integrated Circuit and Packaging of Electronics

factory. Since the size of integrated circuit is quite small with high quantity production, this makes it easy to have some mistakes



v i
S v A =

64 MIATAANTZLN TN 39 VN 1 Wuraw 2565

during inspection process and launch low quality product to customers. According to these reasons, the researcher decided to
develop the accurate and reliable inspection process to improve the efficiency of Vision Inspection and Packing Machine to
minimize the reject rate of the mistaken inspection of Integrated circuit markings. The method of Linear Discriminant Analysis is
applied to analyze the mistakes in inspection. At this Inspection and Packing Machine with image process, it is found that three
light sources of this machine are the main potential predictor variables with 1) x;: Coaxial Ring Light, 2) x,: High Ring Light,
and 3) x5: Low Ring Light and the one response variable of Y is the marking quality of integrated circuits in gray scale. Finally,
the discriminant analysis equation is calculated to forecast the marking quality integrated circuits in Gray Scale. After this equation
is applied, the calculation result shows that this equation yields the high efficiency of 92.6% after the actual implementation by
setting the appropriate level of three potential predictor variables on Vision Inspection and Packing Machine: Coaxial Ring Light
at 22, High Ring Light at 20 and Low Ring Light at 20 respectively with accuracy level of 96.7%, product quality yield increasing

at level of 99.6% and the under reject products reducing at level of 0.6%.
Keywords: Integrated Circuit (IC), Image Processing, Discriminant Analysis
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Abstract
Toy plant pots are used to organize children's classrooms and theme park. Today, most of the toy plant pot parts are

made of plastic material by injection molded. Most of the plastic injection molded parts are produced by CAM.
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InventorCAM is Computer Aided Manufacturing (CAM), developed and used in manufacturing and design processes in
the automotive industry. InventorCAM has been supporting and plugins for Inventor Professional Program. InventorCAM
is available only in the manufacturing collection. In this work, researcher is designed plastic model of toy plant pot and
injection mold base, consisting of sprue, runner, sub runner and gate. After that, plastic parts are used to simulate the
injection molding process to simulate the positioning of gate injection. In addition, researcher also design of standard part
for plastic injection molded and the both in the core and cavity of mold plastic injection using module mold design of
Inventor Professional version 2014. Therefore, this study can be used to study plastic injection mold together with the use
of InventorCAM program appropriately. Nevertheless, the results obtained from simulations and the improvement of higher

performance for plastic injection would be optimum for development of better toy plant pot production for SME business.

Keywords: Plastic Injection Mold, Numerical Simulation, Computer Aided Manufacturing
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1.) G%Q?h Mold temperature = 50°C
2.) ﬁ,ﬂﬂf’h Melt temperature = 220°C
3.) G‘?Qf‘h Mex machine injection pressure = 180 MPa
4.) G%:Q?i”l Machine clamp open time = 5s NIIANS
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L

Mold process settings E
Set Suggest
Material properties
Mold temperature [20.00 : 80,00]c 50.00 ¢ = Default
Melt temperature [200.00 : 240.00]c 220,00 ¢ = Default
Maximum injection limit pressure
Maximum machine injection pressure [10.00 : 500.00]MPa 180.00 MPa
Automatic velocity fpressure switch-over
99.00
Machine injection time Machine damp open time
Automatic injection time
0.00s Time [Sed] : 5.00s
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3.3.2 iaqﬁ‘l%’ﬁ’a"lﬂ (Commonly used material)

1.) Manufacturer = A Schulan

2.) Trade name = Aqualoy 125B

333 %’ayaqmquﬁ’ﬁmena (Mechanical properties)

1.) 7192115 Elastic modulus 1st principal, direction
(E1)=2,988 Mpa

2.) A@u1ls Elastic modulus 2nd principal, direction

(E2)=2,891 Mpa
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3.) AAa3 Poisson’s ratio (V12) = 0.409

4.) 71945 Poisson’s ratio (V23) = 0.409

5.) 9115 Shear modulus (G12) = 852 MPa

3.34 é'vfaﬂ'mmauﬁ’ﬁmm Transversely Isotropic

1.) A19 2111 3 Coefficient of thermal expansion (CTE)

data
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Abstract

This research will discuss several of the problems facing vehicle routing for delivery and pick- up services related to

the bike-sharing system. Specifically, this research will analyse a case study of the Chiang Mai bike-sharing system, in
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Thailand. This research will propose resolutions by routing the bike reallocation between the distribution hub to the 12

terminal bike stations in order to minimize the total distance of bike reallocation to reach an optimal fleet capacity. Given

that transportation costs are significant for the bike-sharing system, it is crucial to consider route reallocation as a means to

ensure economic success and viability. The study regarding pick-up and delivery routing problems was conducted by

comparing current routing with a mathematical routing model. According to the computational model, the reallocation

distance can be decreased by 6.33 km. The benefits of an alteration to the existing fleet with a lower capacity is also argued.

These reallocations may reduce the total distance by only 4.83 km per route. The alternative fleet capacity providing the

bike-sharing enterprises for making bike- reallocation cost properly.

Keywords: Vehicle routing problem, bike-sharing system, pick-up and delivery problem, bike rebalancing
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