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ABSTRACT
TITLE : THE STUDY ON BEHAVIOR OF MOTORCYCLE HELMET UNDER
IMPACT
AUTHOR : NATCHANON SRIKHEAW
DEGREE : MASTER OF ENGINEERING
MAJOR : MECHANICAL ENGINEERING
ADVISOR : ASSOC. PROF. CHAWALIT THINVONGPITUK, Ph. D.
KEYWORDS : HELMET, COIR FIBER, HEAD INJURY CRITERIA

The purpose of this thesis was to study methods for using coir fibers as a
composite material for helmet shells and the impact response of helmets using coir
fibers as a helmet shell composite material. The investigation focused on the
behavior of coir fibers composite shells under impact by using the Head Injury Criteria
(HIC) as the main index. The study began with a collection of relevant basic
information to set the scope of the study. Then, we created the component and
tested its mechanical properties according to ASTM standards. The results were used
to simulate behavior in the finite element analysis (FEA) ABAQUS software and then
were compared with experimental results. According to a variety of research data,
open-faced helmets are popular in the Thailand. Therefore, we used the test results
of this helmet and compared them with the finite element analysis (FEA) simulations.
The specimens used in mechanical property test were constructed by hand-layup
method. The lengths of coir fiber were 30, 40 and 50 mm. The composition of coir
fiber was set to 30% of the resin content. The quantity of epoxy per hardener was in
a ratio of 100:35. Then, we tested specimens according to ASTM standards, including
tensile test, flexural test, and impact test. Subsequently, the results obtained were
used to create a simulation model using FEA software. This model simulates the
impact response and analyzes the acceleration (Acceleration) values. The results
were then compared to the experimental findings of K. Sakkampang and C
Thivongpituk, 2019 under the same conditions. We found that the program'’s

simulation and the results provided closely matched outcomes, allowing for the
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practical application of the findings in real-world experiments. Furthermore, it was
also found that the open-faced helmet with a composite material of epoxy resin and
coir fiber reinforcement with a fiber length of 30 mm exhibited the best ability to
absorb and withstand impact forces. Therefore, it can be concluded that open-faced
helmets using this coir fiber-reinforced composite material are suitable for replacing

traditional materials used in their production.
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ABSTRACT
TITLE : EFFICIENCY OF BIOMASS USING CYLINDRICAL SAWDUST STOVE
AND APPLICATION IN SMALL AND MEDIUM ENTERPRISED (SME)
AUTHOR : PORNPITAK TOMPAT
DEGREE : MASTER OF ENGINEERING
MAJOR : MECHANICAL ENGINEER
ADVISOR : PROF. KULACHATE PIANTHONG, Ph.D.
KEYWORDS : BIOMASS STOVE, WATER BOILING TEST, THERMAL EFFICIENCY OF

BIOMASS STOVE

The purpose of this thesis was to study the combustion characteristics of
cylindrical biomass stoves and find the thermal efficiency of the stove by using the
water boiling test method and study the efficiency of biomass boilers utilizing heat
from cylindrical biomass stoves with a direct testing method to determine working
capacity of the biomass boiler and to study the cost of steam production and its
economic value compared to LPG and fuel oil. The body of the cylindrical biomass
stove was made from a 1 mm. thin steel sheet rolled into a cylinder with a diameter
of 35 cm. and a height of 55 cm. The air inlet diameter and the flame outlet diameter
were 10 cm. The biomass used in the test was sawdust at a moisture content of 10%,
15%, 20% and 25%, compressed in a cylindrical biomass stove at a pressure of 40
bar, 60 bar, 80 bar and 120 bar. The biomass boiler used in this study is a small
custom fabricated steam boiler, which purposefully utilizes the cylindrical biomass
stove as fuel. This biomass boiler is a 4-turn fire tube boiler, available in both vertical
and horizontal configurations. It contains 230 liters of water, and the heat exchange
area in the combustion chamber is 15.30 square meters using the four cylindrical
biomass stoves as its fuel source. From the experiment, it was observed that the
combustion time of the biomass stove was directly proportional to the sawdust
compression in the stove at different pressures of 40 bar, 60 bar, 80 bar, and 120 bar.
The burning time recorded for the respective pressures was 4 hours, 5 hours, 6 hours,

and 7 hours, respectively. Among the different moisture content levels tested,
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sawdust with a moisture content of 15% gave the highest thermal efficiency. At the
second hour of the test, the thermal efficiencies recorded were 16.24% at 40 bar,
14.37% at 60 bar, 14.38% at 80 bar, and 20.26% at 120 bar, respectively. On the other
hand, sawdust with a moisture content of 25% exhibited the lowest thermal
efficiency among the tested moisture levels. The testing of the biomass boiler utilized
the heat generated from four cylindrical biomass stoves with sawdust at 15%
humidity. The sawdust was compressed in the biomass stove at different pressures of
60 bar, 80 bar, and 120 bar. Results showed that when the sawdust was packed at a
pressure of 60 bar in the biomass boiler, it had a continuous steam production time
of 4 hours, achieving a maximum efficiency of 29.52%. Similarly, when the sawdust
was packed at a pressure of 80 bar in the biomass boiler, it also had a continuous
steam generation time of 4 hours, with a peak efficiency of 29.47%. Furthermore,
when the sawdust was packed at a pressure of 120 bar in the biomass boiler, it
demonstrated a continuous steam production time of 5 hours, with the highest
efficiency recorded at 30.63%. Regarding the economic value of biomass boilers, it
was found that the cost of generating 1 ton of steam using a biomass boiler was
669.63 baht/ton of steam. This cost is lower compared to using an LPG boiler, which
incurs a cost of 1,867 baht/ton of steam. Furthermore, it is also more cost-effective
than using a fuel oil boiler, which costs 1,430 baht/ton of steam. It is shown that this
biomass boiler has a high potential for applications in small or medium-sized

industries and possibly saves production costs as well.
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ABSTRACT
TITLE : DELVELOPMENT OF AN AIR STAGING POROUS MEDIA BURNER FOR
FOOD INDUSTR
AUTHOR : APISIT PROMDON
DEGREE : MASTER OF ENGINEERING
MAJOR : MECHANICAL ENGINEERING
ADVISOR : ASST. PROF. APINUNT NAMKHAT, Ph. D.
KEYWORDS : POROUS BURNER, COOKING BURNER, THERMAL EFFICIENCT,

POLLUTANT EMISSION

The purpose of this research was to study the performance analysis of air-staged
porous media burners. The thermal efficiency (Ny,) and pollutants were evaluated.
Burner combustion performance was tested according to DIN EN 203-2, with a 45 cm
diameter cooking pot and 30.6 kg of boiled water. Porous materials were applied to
an air staging porous media burner (PMB). The experimental results were then
compared with conventional burner (CB). This information will be useful for the
design of future high-efficiency burners. The study variables were the secondary air
supply position (stage #1, stage #2, and stage #3) and the flow rate of the secondary
air supply (Qair) was 300, 400, and 500 I/ h. The porosity (E) ranged from 0.41 to 0.47
and was tested at various heights (H), ranging from 5 to 15 cm. The results can be
summarized as follows: 1) A case study of the effect of H and € on burner
performance found that H and € were 5 cm and 0.44, respectively, yielding the
highest Ny, value of 60.22%, while CO emissions were still high. 2) A case study of the
effect of the secondary air supply position and Qair on burner performance found
that the Stage#3 and Qair at 400 /h yielded the highest Ny, value at 59.21% while
the CO emission was lower than 2,736 ppm. Finally, 3) a case study comparing the
performance of PMB and CB burners found that PMB burner yielded Ny, about 7.5%
higher than CB burner. It was also found that the Qair of the PMB burner had

insignificant on Ny,. At the same time, CO emissions of PMB burner were higher than
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those of CB burner due to the high-pressure drop generated inside the PMB burner.
This results in low primary air entrainment and incomplete combustion was taken
place with a high level of CO emissions. Therefore, further development of burners is

required in the future to reduce the amount of pollution.
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ABSTRACT

TITLE : COMPARISON OF ECONOMIC RETURN BETWEEN OPTIMAL
CAPACITOR PLANNING AND REAL-TIME CONTROL OF THE SWITCH
CAPACITOR

AUTHOR : NICHA SATUJARUN

DEGREE : MASTER OF ENGINEERING

MAJOR : ELECTRICAL ENGINEERING

ADVISOR : ASST. PROF. KOMSON DAROJ, Ph. D.

KEYWORDS : OPTIMAL CAPACITOR PLACEMENT, REAL-TIME CONTROL, OPTIMAL

BUS, SYNTHESIZING LOAD, ENERGY LOSS, ECONOMIC RETURN

This research studied using capacitors to solve the problem of power loss
occurring in the 22KV radial distribution system by using the Optimal Capacitor
Placement (OCP) approach to solve the problem of determining the installation bus
and the appropriate size of capacitor through the traditional primary feeder
distribution. The study was carried out by synthesizing data loads in the system into
three tiers through a problem-solving process using expert knowledge before
developing it into real-time control systems. This is due to the fact that there may be
rapid fluctuations on load demand in the future making it to be impossible to use the
old method. This is being developed by solving the Integral Volt-Var Control (IWWC)
problem. An hourly constant load was used to evaluate the control switch capacitor
(IWCQ) using small capacitors in the distribution system and controlling the work
through the control system under specific conditions. The proposed method will be
tested under a 33-bus, 22KV radial system and will evaluate the reduction in
electrical power loss achieved by both approaches to compare the economic return

results.
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ABSTRACT

TITLE : DESIGN AND DEVELOPMENT OF WATER QUALITY CONDITIONING
MONITORING SYSTEM BASED ON BIO-FLOC TECHNIQUE WITH 10T
TECHNOLOGY

AUTHOR : PIYAWAT KHOTPROM

DEGREE : MASTER OF ENGINEERING

MAJOR : ELECTRICAL ENGINEERING

ADVISOR : PRACHA KHAMPHAKDI, Ph.D.

CO-ADVISOR : ASST. PROF. ATIPONG SURIYA, Ph.D.

KEYWORDS : BIOFLOC, 10T, AQUACULTURE, WATER QUALITY ASSESSMENT,

SENSOR DEVELOPMENT

Biofloc technology is considered crucial in aquaculture, aiming to reduce water
usage and establish sustainable aquaculture systems by using bacteria to convert
waste produced during cultivation into living organisms that serve as both food and
toxin reducers in the water. However, the use of biofloc often encounters various
challenges, such as the need for regular water quality monitoring and control and the
lack of efficient methods for managing automated systems. This thesis proposes the
development of biofloc-based aquaculture technology for sustainable fish farming,
utilizing loT technology to monitor water quality parameters as a means to reduce
costs and enhance fish farming efficiency. The study and development focus on three
main aspects: (1) Study and application of loT technology in designing a water quality
parameter monitoring system involves sampling stations that draw water samples into
containers for measurement, display results, and continuously transmit data.
(2) Design and development to enhance the system's capabilities include enabling
simultaneous water quality monitoring in four fish ponds through a single monitoring
station, adding sensors to measure microbial quantities, and addressing limitations of
electrochemical sensors to reduce inaccuracies. Additionally, an air injection pump
system was designed to control the appropriate amount of aeration in the water.

(3) Study and development of sensors to measure microbial quantities to reduce
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costs by employing light absorption techniques to measure microbial quantities in
water. The results of testing the prototype station show that the system can collect
water samples and measure all water quality parameters from all four ponds
comprehensively. Additionally, it can transmit control signals to the aerate pumps
according to the test conditions set by the user, reducing labor and errors in water
quality measurement, saving time and resources needed for operations, cutting costs
in energy management, and applying alternative energy sources as supplements. The
development of microbial quantity sensors indicates that these prototypes can
measure and predict microbial quantities closely resembling standard measuring

tools.
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ABSTRACT
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Over the past several years, policies supporting the use of renewable energy
have increased, making future electrical network technology likely to be patterned as
a microgrid. This thesis proposed the framework to demonstrate the operation of the
energy transaction in an autonomous microgrid in either grid-connected or islanding
modes. Transactions between the groups of generations and loads in the microgrid
are operated and controlled by the independent system operator. The generation
groups of renewable energy receive the privilege by the capability of selling the
whole produced energy to the grid. The energy transaction can be performed under a
long-term bilateral contract, under a forward market, day-ahead and hour-ahead
markets, and under a balancing market in real-time by the independent system
operator using the objective of minimizing energy price. There will also be a
demonstration of the financial transaction results where the power plant group
receives and the load group pays. The approach presented in this thesis can serve as

a guideline for the operation of the electricity market of future microgrid systems.
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TITLE : DYNAMIC INCREASE FACTOR FOR PROGRESSIVE COLLAPSE
ANALYSIS OF PLANAR FRAMES
AUTHOR : CHATCHAI AKARAAMNUAY
DEGREE : MASTER OF ENGINEERING
MAJOR . CIVIL ENGINEERING
ADVISOR : ASST. PROF. GRIENGSAK KAEWKULCHAI, Ph.D.
KEYWORDS : PROGRESSIVE COLLAPSE, DYNAMIC INCREASE FACTOR, NONLINEAR

STATICS ANALYSIS, NONLINEAR DYNAMIC ANALYSIS

In this work, Dynamic Increase Factor for progressive collapse analysis was
studied by nonlinear statics method. We designated a planar frame and selected 3
types of default failure: external column, 1 continuous span of internal columns, and
2 continuous internal columns. The building used in this study had a height of 3 to 7
floors, with each floor 3.00 m high and 5.00 m wide. A beam cross-section of
0.25x0.65 cm and a column cross-section of 0.25x0.25 m were used. In this study, a
nonlinear statics method was used to compare the structure with the nonlinear
dynamics method. To analyze progressive collapse, the dynamic structure was
analyzed by means of mass simulation by dividing the beam into 8 elements.
Nonlinear dynamics analysis was performed using a plastic hinge simulation method
at the ends of beam parts. From the study of the progressive collapse of planar
frames from 204 samples, linear statics structural analysis found that each type of
structure had no significant difference. A Dynamic Increase Factor of 2.0 can be used
to analyze this method. When considering a nonlinear static structure, the factors that
affect the Dynamic Increase Factor are the ratio of bending moments, the number of
layers, and the type of structure. Decreasing the flexural moment ratio results in an
increase in the Dynamic Increase Factor approaching 2.0. An increase in the number
of layers results in an increase in the Dynamic Increase Factor as well, and under the
same conditions, it was found that the failure of the external columns tended to

have the highest Dynamic Increase Factor. This was followed by the failure of 1
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continuous internal column and the 2 continuous internal columns respectively. The
behavior that occurs in the progressive collapse of the structure will have a
distribution of plastic hinge starting from the position at the highest section of the
lower beam spreading upwards into the next layer, and spreading to other parts of
the plane of the structure until failure. The results of the Dynamic Increase Factor
were analyzed to create a mathematical equation in order to find the appropriate
equation model for analyzing the Dynamic Increase Factor by using a ready-made
analysis program through consideration of 3 groups of equations. Group A consisted
of 18 equations, Group B consisted of 3 equations, and Group C consisted of 5
equations. All 3 groups of equations had a percentage of error from the study results
at 3.0-11.6 percent. However, the equations in group C have the maximum
permissible errors. The equation used for analysis is given in the form of an

exponential function. This will make the form of the equation into a simple equation.



o/ 1
unnnga

a{' Yo o Y ° o a T a a
1399 . MsUssyndldaviaunmuidaudsdmsuusesiiununiniiianu

Ushnguuwiinya
AeRld LA PIAUITHA
Boueyn : APNIIUAIAATUMNU A6
GRLlaRk I : AmnTudnnden

919138MUSNY AN 509ANANT1A158 AT.ANINURl SUN

€

= 1 1 &

919159NUSNWTI 1 {YILANANTINTE ATYIYNTA NVIAITY

L A, dvdinunindl, MIATIEResRUTEnoURan,

oe €

[y

ANEAEY
LNUNIINVYDIAIAANNLAZDUNNSIAD AR,

ANFIATIZUNNITONDDLULTIEU

v v
v aA v

N13fnyIe AT TngUszasAiieUssiliunnn MEINKAE U RIANUT UGN

1%
v

yameayiaunmuidaulsiaenisussendldmatinn1siiasiginisadananediuys tawn

Y

N1TILATIERR9AYIZNBU (Factor Analysis: FA) kazn193tA1z0IAUsznounan (Principal
Component Analysis: PCA) lddoyanfsgivesmanisnsatanmuninids fufiduusiiiya
poudluniminguasesiuas Siaadasiny duued we. 2560 w.A. 2564 TIuTzeY
nan WAy 5§ uhnsinseianuduiusseninminimesaunindiion1sdauys

v
v A v )

svdlannindianduhavdaunindidauds (MWQN) lwssuiiguiudviinaaimiiduiuy

YBINTUAIUANLATY (PCD WQI) Tnefias NN UTisINTeIRInaInLAaoui dsde 1Lad
(Root Mean Square Error: RMSE) e n153tAS1zan008LtT9Ldu (R-Squared: R2)
NaN13AN®T NU31 MWQI 01 Fl35n15AuuE 9B usuusRuliran1sUTouLTisuad
RMSE wazan R2 Wudiuriiansle Tneldan winfu 0.268 waz 0.9966 mua Uy lan

v v v

MWQI 01 1 Tinan1suseiiunaninunlukdyunadeadsiuiudviauniniduLuuees
nsuAUANLATY (PCD WA waglddnunsilwesntesniiuvenainiussiiuauiuunys
WeilunwazganIaveRunIntl wud Fuasa nguiibaznsiduselevunauluiuiaig o
a o § ¥ a ) a & A ) | & A owa & Ao o § v
fawhiAnautuwd s@suAiseamIm ety Auiilsuasnuiviniuneaiilig
n1svuilanainnisidasiadl wu Jowedl arsmdndngiy wazaisiidniuialuwmnaun
YULAEINUNITIIUTEUS LU N15MTe1sUa019d e Il U519 9111159 1M3N

lulnsiausazrearesaluiniinduinunngmsaignsindunazUsunesndinunasaisly



« 25

Wranasde1vdwaldssoszuuilialudiuenainiauaindiiiuudliuanaddudig gy
WasnUsuiadiiiuduinliifianiswamatevesdukasianssuve s yse 1wy n15vin

manunsyihliilansuaiivlvaasdunaninnmnusunannltuayininuuun



« 26

ABSTRACT

TITLE : APPLICATION OF THE MODIFIED WATER QUALITY INDEX FOR
ASSESSING THE SURFACE WATER QUALITY IN THE MUN RIVER
BASIN

AUTHOR : CHAWISA CHAWISHBORWORNWONG

DEGREE : MASTER OF ENGINEERING

MAJOR : ENVIRONMENTAL ENGINEERING

ADVISOR : ASSOC. PROF. JAKKRIT AMPUCH, Ph. D.
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COMPONENT ANALYSIS (PCA), WATER QUALITY ASSESSMENT,
ROOT MEAN SQUARE ERROR (RMSE), LINEAR REGRESSION (R?)

The purpose of this research was to assess the water quality from surface water
sources in the Mun River Basin using modified water quality indices by applying
multivariate statistical analysis techniques, namely, Factor Analysis (FA) and Principal
Component Analysis (PCA). Secondary data of water quality measurement results in
the lower Mun River Basin in Ubon Ratchathani Province and Sisaket Province from
2017-2021, totaling a period of 5 years, was used to analyze the relationship between
quality parameters for water quality index modification. Then, the modified water
quality index (MWQI) was compared with the Pollution Control Department's Water
Quality Index (PCD WQI) prototype water quality index by considering the root mean
square error (RMSE) and linear regression analysis (R-squared: R?). The study found
that MWQI 01 using the conventional reference calculation method gave satisfactory
results for the comparison of RMSE and R2 values, equal to 0.268 and 0.9966,
respectively. This indicated that MWQI 01 provides water quality assessment results in
similar aspects to the Pollution Control Department's Water Quality Index (PCD WQI)
and used a smaller number of parameters. In addition, spatial and seasonal variations
in water quality were assessed. It was found that watershed quality and land use in

different areas contribute to spatial variability in water quality. For example, farmland
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and rice fields can be contaminated by the use of chemicals such as chemical
fertilizers, pesticides and herbicides in water sources. At the same time, fishing
practices, such as feeding fish, may result in increased nitrogen and phosphorus
nutrient content in the water, eutrophication, and a decrease in dissolved oxygen,
which can adversely affect water ecosystems. In addition, water quality tends to
decrease during the rainy season due to increased water content, causing soil erosion,
and human activities such as farming, cause pollutants to flow into water sources

from the runoff from the land above.
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A municipal solid waste landfill in Mukdahan province is facing the problem of
treating leachate to meet effluent quality standards. This is because older landfills
have a lower rate of biodegradation over time. When leachate flows into the
wastewater treatment pond, it contains substances that are difficult to decompose.
Therefore, this research proposes a method for using membrane bioreactors in
conjunction with a reverse osmosis system in the treatment of such leachate. The
experiment was divided into two parts. First, a determination was made of the
efficiency of leachate treatment using membrane bioreactors with an ultrafiltration
membrane and using TPl Biosan product as a microbial starter. Water quality was
analyzed by four parameters: pH, biochemical oxygen demand (BOD), chemical
oxygen demand (COD), and total suspended solids (TSS). It was found that permeate
water had a pH of 8.51, and the highest efficiency in removing BOD, COD and TSS
were 78.57%, 34.8%, and 30.8%, respectively. The effluent in this section did not
meet regulation standards, and required further treatment. Second, the first
experiment's permeate was treated with reverse osmosis. It was found that the
removal efficiency of BOD, COD and TSS was higher than 97%, and the quality of the

treated water met regulation standards.
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The purpose of this research was to reduce processing waste and compare the
efficiency of the work before and after improvements at Ban Kaen Sai Tobacco
Producers Group, Rop Mueang Sub-district, Mueang District, Roi Et Province. There are
5 main work processes: planting, collecting, stringing tobacco leaves, drying, and
pressing. The author has chosen 3 main steps, which are tobacco leaf stringing, drying,

and pressing for improving work processes and reducing waste by applying Lean
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ABSTRACT

: OPERATION IMPROVEMENT IN TOBACCO LEAF PRODUCTION
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concepts, work studies, 7 wastes and ECRS techniques.
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SUPPLIERS

The objective of this research was to assess raw materials suppliers for a tapioca
starch factory in a case study of the Premier Quality Starch (2012) Co., Ltd. According
to the current raw material delivery study, it was found that the factory has no clear
and appropriate criteria for evaluating each supplier of raw materials. Therefore, the
researcher has applied the Analytic Hierarchy Process (AHP) to determine the weight
of importance for various factors to evaluate suppliers of raw materials to the factory,
especially the cassava plantation groups in Sakon Nakhon Province due to having a
greater delivery volume than provided by farmers in other provinces. The study
consulted with executives, raw material procurement officers, and relevant personnel
and collected data to determine the factors. This made it possible to determine the
importance of the three factors of quality, quantity, and delivery. The research results
showed that the results of the weight analysis of the three factors were ranked in
order of importance as follows: 1) the quality factor (0.674), 2) the quantity factor
(0.225), and 3) the delivery factor (0.101), respectively. The data consistency analysis
was equal to 0.074, which was less than 0.1. Therefore, the data was reasonable and
acceptable. In terms the results of the weight analysis and ranking of cassava
plantation suppliers in each factor, the top-ranked suppliers were as follows; for the
quality factor, it was “Cherdchai” (0.19108), for the quantity factor, it was
“Suphasara” (0.02519) and for the delivery factor, it was “Duangdao” (0.00731). In the



«35

overall ranking results of cassava plantation raw material suppliers across all three
factors ranked in descending order, were “Nintong Phoolpol” (0.20779), “Cherdchai”
(0.20536) and “Sanpetyothanan” (0.20355), respectively. In addition, the researcher
grouped the raw material suppliers into three categories AA, BB, and CC, according to
their scores and ranking. Group AA represents the most important group with 5
cassava suppliers, followed by Group BB with 7 suppliers and Group CC with 12
suppliers. This information serves as a decision-making tool for the factory in selecting
raw material suppliers and provides guidance for the future strategic development of

raw material suppliers.
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ABSTRACT
TITLE : HYDROTHERMAL LIQUEFACTION CONVERSION OF PARA RUBBER
PRODUCTS TO BIOCRUDE OIL
AUTHOR : VILUKNAM PHONCHAROEN
DEGREE : DOCTOR OF PHILOSOPHY
MAJOR : MECHANICAL ENGINEERING
ADVISOR : PROF. KULACHATE PIANTHONG, Ph.D.
KEYWORDS : RAW SHEET RUBBER, RUBBER LATEX, CUP LUMP, BIO CRUDE OIL,

HYDROTHERMAL LIQUEFACTION

This research focuses on utilizing natural rubber products to perform
hydrothermal reactions, aiming to produce bio-crude oil. In the study, analysis was
conducted to characterize the raw materials and to analyze the properties of the
liquid products obtained from the hydrothermal process. By adjusting key variables
such as temperature, pressure, solvent-to-material ratio, and reaction time, the study
aimed to assess the impact on the bio-crude oil production. The experiments were
conducted in a 100-cubic-centimeter batch reactor made of stainless steel. The
analysis of the natural rubber involved proximate analysis, ultimate analysis, and the
analysis of the thermal properties using thermogravimetric (TGA) analysis. According to
the experimental results, the maximum yields of bio-crude oil from raw rubber sheets
and rubber cup lumps were 71.40% and 70.03% by weight at 350 °C for 60 minutes,
with the water-to-NR ratios of 4:1 and 3:1, respectively. In the case of latex, the yield
is 22.47%. In the analysis, TGA of natural rubber began at 150 °C and reached the
maximum at 370.9 °C. The Fourier-transform infrared spectroscopy (FTIR) analysis of
the bio-crude oil can identify specific liquid products with characteristic features,
suggesting the presence of a methylene group. Furthermore, additional methyl groups
CH2, CH3-C and CH3-O-C were detected during the analysis. This indicates that
products derived from natural rubber could be efficiently converted into bio-crude oil

through the hydrothermal process. Moreover, in the future, if the production process
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is further developed to be continuous and utilizes lower production costs, it could

potentially increase the practical applicability of this technology.
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ABSTRACT
TITLE : ETHYLESTER CONTINUOUS PRODUCTION BY HYDRODYNAMICS
CAVITATION FROM BUMPY SURFACE ROTOR REACTOR
AUTHOR : WUTTISAN KHIOWTHONG
DEGREE : DOCTOR OF PHILOSOPHY
MAJOR : MECHANICAL ENGINEERING
ADVISORDS : ASST. PROF. PRACHASANTI TRIYASUIT, Ph.D.
KEYWORDS : CONTINUOUS BIODIESEL PRODUCTION, BUMPY SURFACE ROTOR

REACTOR, RESPONSE SURFACE METHODOLOGY, VALIDATION,
FLUID DYNAMICS SIMULATION

In this thesis, a high-performance bumpy surface rotor reactor (BSRR) was used in
continuous biodiesel production from waste cooking oil via the transesterification
process at room temperature. The aim of this thesis was to study the optimal
conditions for the efficient performance of continuous ethyl ester production using a
BSRR by means of experiment, validation, and simulation methods. The BSRR was
equipped with three high-carbon steel rotors with different area fractions (Ag) of 6.9,
13.8, and 27.6% respectively. Methanol and ethanol with a purity of 99.9% by
volume were used as reactants. Potassium hydroxide (KOH) with a purity of 90% by
weight was used as a catalyst. Four variables were studied: the potassium hydroxide
[KOH] concentration, rotor speed, the precursor flow rate, and the molar ratio of
alcohol to oil. The performance efficiency was examined by the fatty acid ethyl ester
content (FAEE), fatty acid methyl ester content (FAME), the oil to biodiesel conversion
yield, specific energy consumption (SEC), retention time (Rt.), the Cavitation number
(@), the Reynolds number (Re) and Vapor volume fraction (&). Factorial design and
central composite design (CCD) were applied to design the experiments. Response
surface methodology (RSM) was used to analyze and predict the optimal conditions.
The optimal conditions were set to validate all temperature and pressure monitoring

values at the points indicated on the BSRR. Validation data were recorded, used to

calculate (0, Re), and used to simulate the dynamic pressure (P pynamid), reference
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velocity (V g, and QL by using ANSYS Fluent R15.0. The FAME and FAEE production
were performed and compared under a theoretical alcohol-to-oil molar ratio with 3
types of rotor. The most efficient rotor was A:27.6%. The RSM predicted the optimal
FAME/FAEE production condition at 1.016/1.170wt% of [KOH], a rotor speed of
2907/3000rpm, with a flow rate of 2.134/5.680L/min, and FAME/FAEE content of
97.3/98.89wt%. The actual average FAME/FAEE content was 97.16/98.11wt% with
97.83/97.98wt% of yield conversion. The performance efficiency of FAEE production is
higher than FAME production because the V g, of FAEE (15.73m/s) is higher than
FAME (15.2dm/s) with a low O in the range of 0.700-0.794 under Re of 4449.740. FAEE
production used the least energy at 0.00459kW+h/kg compared to FAME production
at 0.01200kW*h/kg. The RSM optimal conditions in the FAEE production with 4
variables at 5 levels have the highest performance efficiency with a rotor Ac27.6% at a
3.371 L/min flow rate, a 3880rpm rotor speed, a 4.7:1 molar ratio of ethanol to oil
ratio, and 0.675wt% of [KOH]. Using a molar ratio of 4.7:1, the ethanol-oil mixture
density was reduced to 866kg/m> and the dynamic viscosity was reduced to 20.406Pa
sec. Using a high rotor speed of 3880 rpm and a high flow rate of 3.371L/min changed
the Vg to 20.19m/s. AWl this resulted in a change in Reynolds numbers which
increased to 7943.075, which is a turbulent flow. When Vg, has increased, the P pypamic
increases and the static pressure drops to 81325N/m2 At 38 °C, the vapor pressure
value was calculated as 14767N/m? that reduces the lowest O to 0.366 with QL at the
highest value, having the largest red zone area of the simulation. Intense
hydrodynamic cavitation is then triggered, and this optimum condition can be used to
produce biodiesel with an FAEE content of up to 99.25wt% %, a yield conversion of
oil to biodiesel of 99.11wt%, and a short Rt. of 6.95 seconds. SEC usage was as low as
0.01225kW*-h/kg (0.01088kW*-h/L).
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ABSTRACT

TITLE : THE DESIGN AND DEVELOPMENT OF RUBBER SHEET MACHINE FOR
SMALL AND MEDIUM ENTERPRISE USING QUALITY FUNCTION
DEPLOYMENT TECHNIQUE

AUTHOR : PHANUWAT WONGSANGNOI

DEGREE : DOCTOR OF PHILOSOPHY

MAJOR : INDUSTRIAL ENGINEERING

ADVISOR : ASST. PROF. NALIN PIANTHONG, Ph.D.

KEYWORDS : QUALITY FUNCTION DEPLOYMENT, TRIZ, RUBBER SHEET MACHINE,

DOE, RUBBER

The purposes of this research were to design and develop a rubber sheet
machine by applying a quality function deployment technique and to compare
rubber sheet production process efficiency before and after improvements.
The production processes of rubber sheet producers mainly employ human labor for
production, causing fatisue and delays. The initial stage of this research was to study
the problems and procedures of the rubber sheet extrusion of a group of farmers in
Sakon Nakhon, Nakhon Phanom, Mukdahan, and Bueng Kan Provinces. This study of
the need for rubber sheet machine among farmers and the distribution of customer
necessities used TRIZ to reduce the conflict between the technical requirements
during phase 1 product planning and component or equipment requirements in
phase 2 product design. An experiment was designed to determine the optimum
speed and distance between the rolls to maximize efficiency. The results showed
that the optimal motor speed was 400 rpm and the optimal distance between the
rollers in rubber sheet extrusion was 3.0 mm. Rubber sheets meeting quality
standards for high-quality raw rubber sheets had an average width, length, and
thickness of 448, 849, and 3.82 millimeters, respectively, with an average weight of
1,160 grams. The production process has been reduced from 19 to 14 steps and the
walking distance has been reduced from 16.90 meters to 10.25 meters. The

production process was reduced from 263 minutes for 60 sheets to 187 minutes for
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60 sheets. The rubber sheet machine has been developed to reduce the production
time by 76 minutes/60 sheets compared to the efficiency of the original rubber sheet

machine, with satisfaction at a high level (Mean 4.63, S. D. = 0.49).
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ABSTRACT
TITLE : MULTI-CLASSIFICATION OF FRICTION STIR WELDING ULTIMATE
TENSILE STRENGTH (UTS) USING ENSEMBLE DEEP LEARNING.
AUTHOR : SOMPHOP CHIARANAI
DEGREE : DOCTOR OF PHILOSOPHY
MAJOR : INDUSTRIAL ENGINEERING
ADVISOR : PROF. RAPEEPAN PITAKASO, Ph.D.
CO-ADVISOR : ASST. PROF. THANATKIJ SRICHOK, Ph.D.
KEYWORDS : ENSEMBLE DEEP LEARNING, CONVOLUTION NEURAL NETWORK,

NONDESTRUCTIVE TESTING, FRICTION STIR WELDING, ULTIMATE
TENSILE STRENGTH

Friction stir welding (FSW) is an important technique for joining materials
together, with Ultimate Tensile Strength (UTS) being an important welding
performance metric. The UTS is ascertained via destructive tests, which involve
sample extraction and specialized testing machinery. This research proposes an
ensemble deep learning model designed to classify the UTS of FSW seams
nondestructively by using images. This advanced model amalgamates five distinct
convolutional neural networks (CNNs) within a robust ensemble framework, enhanced
by image segmentation and augmentation techniques. When tested with 1664 images
of weld seams, derived from base materials AA5083 and AA6061, the model
efficiently categorized UTS quality levels. It achieved an accuracy of 96.23%, a
significant improvement from existing CNN models that ranged from 0.35% to 8.91%.
Leveraging this model's success, it was subsequently integrated into a LINE chatbot.
This chatbot's performance mirrored the original model's accuracy, and its user
experience was affirmed with a System Usability Scale (SUS) score of 96.85. In
essence, this study not only pioneers a nondestructive approach for FSW UTS

evaluation but also illustrates its practical application via a chatbot interface.
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This research aims to measure the service efficiency at Subdistrict Health
Promoting Hospitals, Mueang District, Maha Sarakham Province and optimize the
ambulance service location selection of emergency ambulance services (the fewest
spots covering the largest area) to support emergency medical service includes
possible locations of service. This research proposed using the BWM-TOPSIS linear
programming model in hybrid with the McKinsey 7S model (7 factors) to address the
issue of management assessment for 17 locations within District 7, Mueang District,
Maha Sarakham Province. Based on expert assessments and the calculation of
appropriate weighting for each criterion using the BWM method and coefficient for
each Subdistrict Health Promoting Hospital using the TOPSIS linear programming
model for providing medical services to the community, the results ranked from high
to low indicated that (System) F3: service=0.3886, (Staff) F5: personnel in
organization=0.1614, (Skill) F6: academic rank=0.1251, (Style) F4: permanent
government official=0.1164, (Structure) F2: medical equipment = 0.0944, (Strategy) F1:
total patients receiving services in the fiscal year = 0.0715, and (Shared Valued) F7:
population in the area = 0.0426, respectively. Based on the evaluation, the three
most efficient Subdistrict Health Promoting Hospitals, are: Ban Tha Ngam Subdistrict
Health Promoting Hospital (H12), Ban Non-Subdistrict Health Promoting Hospital (H10),
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and Ban Chiang Thian Subdistrict Health Promoting Hospital (H1) as the most efficient
Spearman's rank correlation confirms the proposed BWM - TOPSIS linear programming
model with the original TOPSIS approach's correlation value of 1.0. The proposed
method serves as a tool to help the organization analyze strengths and weaknesses
to improve its departments. It also aids in strategic policy formulation, resource
allocation within medical service units, medical equipment management, and
personnel administration. This approach ensures continuous development in
providing services to the communities within the areas of each Subdistrict Health
Promoting Hospital. Additionally, this method can be used as a guideline to address
the issue of insufficient coverage of emergency ambulance parking spots for
emergency medical services in the Mueang District. The Hybrid BWM-MCLP model is
proposed to select the most suitable locations for emergency ambulance parking.
The potential sites include 15 local administrative organizations and 17 Subdistrict
Health Promoting Hospitals (THPHSs), totaling 32 locations. The evaluation criteria for
selecting emergency ambulance parking locations comprise six criteria, assessed by
experts. These criteria guide the recommendation of emergency ambulance services
under the conditions of medical service at distances of 10, 20 and 30 kilometers. The
importance weight of the criteria for evaluating the selection of emergency
ambulance parking spots locations arranged from highest to lowest included ease of
services (C3), public services (C5), environmental impact (C6), emergency patient
coverage (C2), population density (C1), and local communication (C4), indicated the
weighted importance values of 0.52, 0.14, 0.12, 0.09, 0.08 and 0.05. Three approaches
are proposed: 7 emergency ambulance services within 10 kilometers (L1, L3, L20, L21,
L23, L25, and L26), 3 emergency ambulance services within 20 kilometers (L2, 123,
and L26), and 1 emergency ambulance service within 30 kilometers (L1). The experts
selected 7 suitable emergency ambulance services, covering a distance of 10
kilometers, in line with the experts' desire to cover no more than 10 kilometers and
take no more than 10 minutes to respond time after receiving notification of the

accident.
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