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ABSTRACT
TITLE : THERMAL EFFICIENCY AND EMISSION OF A TWO-STROKE DIRECT
INJECTION SPARK IGNITION ENGINE USING ETHANOL AS FUEL
AUTHOR : CHAWENGSAK KAEWNET
DEGREE : MASTER OF ENGINEERING
MAJOR : MECHANICAL ENGINEERING
ADVISOR : ASST. PROF. PRACHASANTI THAIYASUIT, Ph.D.
KEYWORDS : TWO-STROKE SPARK IGNITION ENGINE, ENGINE PERFORMANCE,

TWO-STROKE DIRECT INJECTION SPARK IGNITION ENGINE

This paper aimed to develop a two-stroke direct injection spark ignition engine. The
fuel was directly injected into the combustion chamber while the piston was moving up
past the exhaust port to reduce fuel loss with exhaust gas. Gasoline 95, E20, and E85 were
used as fuel and compared with a two-stroke spark ignition carburetor engine using gasoline
95 as fuel. The testing conditions were 4500, 5000, and 5500 RPM engine speeds, with a
1.0-4.0 kW load. The performances tested brake power, brake- specific fuel consumption,
and brake thermal efficiency. The exhaust emissions were HC, CO, and CO,.

The results showed that the optimum ignition timing of a two-stroke direct injection
engine at 4500, 5000, and 5500 RPM are 27, 29, and 31 degrees before top dead center
respectively. The two-stroke direct injection engine used gasoline 95, E20, and E85 as fuel,
while the two-stroke carburetor engine used gasoline 95 as fuel. The results were compared
between a two-stroke direct injection engine and a two-stroke carburetor engine. The study
found that brake-specific fuel consumption for Gasoline 95, E20, and E85 was 26.08%,
22.47%, and 4.05% lower, respectively. Brake thermal efficiency was 18.49%, 23.32%, and
34.98% higher respectively. The HC emissions were 65.47%, 64.11%, and 52.32% lower
respectively. The CO emissions were 79.03%, 75.22%, and 59.72% lower respectively. The
CO, emissions were 72.13%, 69.55%, and 48.57% lower respectively. In conclusion, the
two- stroke direct injection engine had a higher performance and lower emissions than the

two-stroke carburetor engine.
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ABSTRACT
TITLE : INVESTIGATION OF A COOKING BURNER PERFORMANCE FOR MIXED
FUELS
AUTHOR : ATHIWUT SANPOKA
DEGREE : MASTER OF ENGINEERING
MAJOR : MECHANICAL ENGINEERING
ADVISOR : APINUNT NAMKHAT, Ph.D.
KEYWORDS : COOKING BURNER, MIXING TUBE, THERMAL EFFICIENCY

This research is aimed to study the effect of compressed biomethane gas (CBG)

concentration and heating height on the thermal efficiency ( 77,,) and pollutants emission
of an LPG-CBG cooking burner. The mole fraction of CBG in the fuel mixture was varied from
0 to 100%, with a step increment of 20% CBG. The burner was tested at various heating
heights (H) ranging from 2 cm to 4 cm with a firing rate of g = 5 to 10 kW. In addition, the
effect of the throat diameter (D,) of mixing tubes on combustion characteristics for a cooking
burner is also presented. The thermal efficiency and pollutant emissions (CO and NO,) are
also reported. The throat diameters (D;) were varied—diameters of 17, 19, 21, and 23 mm
were used. In addition, the effects of the firing rate of burners on the combustion
characteristics were examined. It was found that the maximum thermal efficiency was
observed at 60% CBG due to the CBG addition, providing a complete combustion. Higher
CBG fractions, i.e. 80%CBG and 100%CBG, yielded shortened flame heights because of lean-
burn conditions. Thereby, the thermal efficiency decreased as a result of increased flame
radiative heat loss. Moreover, it was found that the maximum thermal efficiency (7}, =
74.56%) was observed at an optimum heating height of 3 cm, which also emitted a lower
concentration of carbon monoxide (CO) than the value specified by the considered

emissions standard (1,500 ppm at 0% excess O,).
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ABSTRACT
TITLE : IMPACT OF SIZE AND LOCATION OF DISTRIBUTED GENERATION TO PAY
BACK PERIOD WITH CONSIDERING OF POWER FACTOR PENALTY
AUTHOR . JAKKAI LAWARATTANAKORN
DEGREE : MASTER OF ENGINEERING
MAJOR : ELECTRICAL ENGINEERING
ADVISOR : ASST. PROF. KOMSON DAROJ, Ph.D.
KEYWORDS : DISTRIBUTED GENERATOR, POWER FACTOR CHARGE, POWER FLOW, PAY

BLACK PERIOD

This thesis studied the impact of size and location of Distributed Generator (DG) to the
investment return rate with considering the power factor charge measure and energy loss
of a distribution system. The power charge occurred when the reactive power was
demanded and injecting active power to the grid was higher than 61.97 % of the active
power demand. The studied framework was simulated by a 99-bus distribution system of
PEA’s network. Four locations; bus No. 10 No. 24 No. 38 and No. 86 (four sizes of DG; 2 MW
4 MW 6 MW and 8MW) were case study. A power flow calculation (cost and penalty) was
adopted to verify the absorbed reactive power and the distribution loss. Contribution of
the present methodology provided a good governance for 3 entities; energy policy plan,

DG’s owner, and the distribution utility for sustainable development
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ABSTRACT
TITLE : ANALYSIS OF VOLTAGE STABILITY USING CRITICAL POWER FLOW PATHS
AUTHOR : NUTTAPOL SINLAPACHAI
DEGREE : MASTER OF ENGINEERING
MAJOR : ELECTRICAL ENGINEERING
ADVISOR : ASST. PROF. KOMSON DAROJ, Ph.D.
KEYWORDS : VOLTAGE STABILITY, CONTINUATION POWER FLOW, CRITRICAL POWER

FLOW PATHS, DISTRIBUTION SYSTEM

Maximum load ability of a system was basically defined as the maximum of system
load that the system which could be controlled without stability load. This situation was
necessary for both planning and generating stages. In theory, the maximum loading of a
system was always limited by the voltage stability constraint. To obtain the maximum
loading point of a system, the scenario of increasing generations and loads were required
in association with efficient calculation approach. This thesis presented the analysis of the
voltage stability problem in a power system by comparing 2 methods; the Continuation
Power Flow (CPF) and the critical power flow path. The CPF was the most popular
methodology because of the tracing P-V curve capability. Thus, the voltage collapse point
and the weakest bus of a system could be obtained. The obtained result of comparison of
two methods could enhance understanding the voltage stability problem in transmission
system. This thesis presented simulations using 5-bus system, 9-bus test system and 39-bus

test system.
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ABSTRACT
TITLE : A DESIGN OF EXPERIMENT AND OPTIMAL PARAMETERS TO IMPROVE
LOCALIZATION ERROR FOR INDOOR POSITIONING SYSTEM
AUTHOR : PANTHIP  CHANSAMOOD
DEGREE : MASTER OF ENGINEERING
MAJOR : ELECTRICAL ENGINEERING
ADVISOR : ATIPONG SURIYA, Ph.D.
KEYWORDS : INDOOR POSITIONING, ULTRA WIDEBAND, SYMMETRICAL DOUBLE-SIDE

TWO WAY RANGING, TRILATERATION

This thesis presented a design and implementation of an indoor positioning system by
using ultra wideband technology. In addition, a design of experiments was conducted to
find optimal parameters to improve localization errors in the system. The system consisted
of five ultra wide band modules; four transmitters (anchors) and one receiver (tag). The
computer and a developed program were used as a processing unit. The distances between
anchors and a tag were calculated by Symmetrical Double-Side Two Way Ranging (SDS-
TWR) and Trilateration was then used to find the location of a tag. The experiments were
conducted by changing the parameters expected to affect the localization errors. These
parameters included height, orientations, layouts, and numbers of anchors. The
experimental results in line-of-sight environment (free-space) showed that four anchors with
the height at 0.5 meters, square layout and vertical orientation, resulting in the least mean
square of localization error at 0.10152 meter. It was also found that the orientation of
anchors had a significant effect on the localization error of an alpha level at 0.05. Moreover,
the experimental results in a larger area and those in a real environment with obstacles
gave the least mean square of localization errors at 0.12147 and 0.16922 meters. Finally,
the experimental results with optimal parameters setting in real situation, that the tag was

attached to a user showed the least mean square of localization error at 0.18968 meters.
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ABSTRACT
TITLE : THE SEISMIC ASSESSMENT OF THE ANULUKTHAI COMMERCIAL BUILDING
AUTHOR : YUPIN  PROMLOOR
DEGREE : DEGREE OF MASTER OF ENGINEERING
MAJOR : CIVIL ENGINEERING
ADVISOR : ASST. PROF. GRIENGSAK KAEWKULCHAI, Ph.D.
KEYWORDS : SEISMIC ACCESSMENT, ANULUKTHAI COMMERCIAL BUILDING,

EARTHQUAKE, REINFORCE CONCRETE

The objective of this research is to perform a seismic assessment of the Anulukthai
commercial building using the DPT Standard of the assessment and retrofit of building
structures in earthquake prone areas (DPT. 1303-2014). The building structure which was
assumed to be located in Chiang Mai Province was simulated by a 3D model. The model
was analyzed by nonlinear pushover analysis and nonlinear time history analysis. The
nonlinear time history analysis was applied using nine earthquake ground motion records. The
results show that the nonlinear pushover analysis structure at performance level is at the life
safety level in the transverse direction and the immediate occupancy level in the longitudinal
direction. When considering the story damage, it was found the 4" floor of the transverse
direction inter story drift ratio is higher than the value allowed by the DPT 1303-2014
because the columns at the 3" floor along with the columns and some beams of the 2™
floor and open floor have local member damages. In the longitudinal, it was found that the
inter story damage ratio complied with the standard criteria. For results from time history
analysis, the damage was less than that from the nonlinear pushover analysis. To illustrate,
there are only ground motion records that result in story damage in the 3™ and 2" floor,
as well as some beam damage in the 2™ floor and open floor. The analysis shows that the
structure's performance level in the immediate occupancy level and inter story drift ratio is
in accordance with the standard criteria. Finally, the seismic assessment of the Anulukthai
commercial building by both methods meets the life safety level with most damage

occurring at the 3™ floor.
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This independent study is to investigate several factors affecting the removal efficiency
of hexavalent chromium from synthetic wastewater and natural organic matter (NOM) by a
dead-end nanofiltration membrane under controlled conditions. Varying factors included
the concentrations of hexavalent chromium derived from synthetic wastewater, natural
organic matter (NOM) concentration, pH solution, mixed solution’s speed, and controlled
pressure. Experimental results found that increased concentrations of hexavalent chromium
from synthetic wastewater caused more fouling on the nanofiltration membrane surface,
thus enhancing flux decline and decreasing chromium rejection. Hexavalent chromiums
from synthetic wastewater containing NOM showed greater flux decline than those without
NOM. Increased pH solution from 3 to 10 resulted in greater flux decline and hexavalent
chromium removal. Increased mixed solution’s speeds from 0 to 400 rpm decreased flux
decline due to reduced solution accumulation on NF membrane surface. Increased
operating pressures caused a reduction in chromium rejection; this was attributed to a high
operating pressure allowing hexavalent chromium to pass through the membrane surface.
Increased NOM concentration resulted in increased hexavalent chromium rejection due to
the combination between NOM and hexavalent chromium separated from the NF

membrane surface.

I



15

UNANED
S04 . msfnunstdnvesRndemenen nsdane: waviadeniutisu
ekl ; UANUS ey
FoU3aan : APNIIUAIAATUMINU NG
A1913%7 . Anssudwandey
91NN {HIemans19158 AsauaN ausITINgS

AENALY L Yy, VOLHALYD, NIAIAVILAMTB, LANIVELAALTD

'
[ & @ =1

nifenssiingUsrasindnile AnvUnauasdasnstidavesiode Snaaildane
undssmunazingednw shsmsvantdesuanizennia wagtitelausiumaiivsnzadluns
famsrndnussiaidiovounauadion fudiny NMTINGNUTBYAUALNTNAGDINTANTAVEE
Anitoszewii 1-3 Tl 2555-2559 wan1sAnwinuin nafdenezinidoszesii 3 Sanu e

v v [ o

fuwmALIalan13UTITIULINTgn NIeusnsINIsAInvesineRaemintiu 479.68 Alansuse
Pile FadeanedeuSuaesinwedeiunliuinig Bnnsaildanenunduuiazingesn v
AU 0.81 umsailaniy Aasnluuan1IzaINIANUanlaosliA1afsl1unINNIATgIY
agalsinunuinanudutuveamanizenAvziagelursiuveInsnvesindeluusassou
! a1 1 ] 44' 1 A U o
nsleu uragirnanatuwaziuAinsguionattunswiiuluussia 15 uii fslunisan

AMURLUNNSTBU ANUN50IVANAMUTUTUYDINANEDINENAATULA

I



16

ABSTRACT
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The main objectives of this research were to study the quantity and disposal rate of
infectious waste, rate of energy consumption and maintenance cost, and emission rate of
air pollution for the infectious waste incinerator of Warinchamrab municipality. Also, this
research aimed to propose appropriate guidelines for infectious waste management. A study
of the disposal of infectious waste during Phases | to Ill (2012 to 2016) found that disposal
in Phase Ill was the most appropriate for the municipality according to the disposal rate of
infectious waste and the rate of energy consumption and maintenance cost. The average
disposal rate was 479.68 kg per hour, and this covered the amount of infectious waste each
day of service. The average rate of energy consumption and maintenance cost was 0.81
baht per kg. In addition, the average level of air pollution met the standard. However, it
was found that a high concentration of air pollution occurred at the beginning of infectious
waste incineration in each cycle of the feed. After 15 minutes of incineration time, this air
pollution concentration decreased and met the standard. Therefore, a decrease of the feed

frequency may yield a lower air pollution concentration.
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This research was to select the size and the location of incinerators and construct
vehicle routes for infectious waste collection at 109 community hospitals in the upper part
of northeast Thailand consisting of Kalasin, Khon Kaen, Bueng Kan, Mahasarakham, Loei,
Sakon Nakhon, Nong Khai, Nong Bua Lam Phu and Udon Thani provinces. The lIterated
Local Search is applied to solve the problem.

The solution method is divided into 2 phases. The first phase is to solve for the size
and location selection of the incinerators. In the second phase, the solution obtained from
the first phase is used for constructing vehicle routes. The objective is to minimize the total
system costs that consist of the vehicle routing cost, the fixed operating cost and the
variable incinerating cost. There are 3 types of the incinerators with different maximum
burning capacity: 100, 300 and 600 kilograms per hour. The vehicle capacity is 3,000
kilograms. The result obtained from the proposed heuristic show that two locations are
selected. The first location is at Nong Han Hospital serving other 70 hospitals with 13
vehicles. The other one is at Kosum Phisai Hospital serving other 39 hospitals with 5 vehicles.
Both locations operate the incinerator with the maximum burning capacity of 300 kilograms

per hour. The total system cost is 478,042 Baht per month.
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This research involved the application of the queuing theory and simulation for
simulating the situation of patients receiving services in the out-patient department of
Warinchamrab Hospital, Ubon Ratchathani. The objective was to increase efficiency of
patient services by finding alternatives to reduce the average waiting time of patients who
came for service. The Arena program was used to construct a simulation model of the
queuing system. After verifying the simulation model, five situations with different policies
for servicing patients in the out-patient department were simulated. The simulation
experiments found that the best service policy was to allow the pulse measurement,
questioning patients, and diagnostic service stations number 2, 3 and 4 for general patients,
to start working 30 minutes earlier. The average waiting time of patients was reduced from
117.72 minutes to 96.26 minutes, decreasing wait time by 21.46 minutes or 18.23%.
Additionally, the cost of the queuing system was reduced by 2,650 Baht per every 5.5 hours
of study.
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The aim of this research was to design and develop a vaporizing burner using waste
engine oil as fuel, a waste that was growing as a result of the increasing number of
automotive. Waste engine oil had relatively high calorific value and thus it may be used as
a renewable fuel for heat generation. Therefore, the present experimental study on waste
engine oil combustion in a vertical tube burner was conducted. The two-stage combustion
was divided by the air supply to the burner into two levels and the air flow rate of both
levels can be adjusted. The fuel in the first stage was heated and vaporized by the
incomplete combustion. The exhaust gases and residual fuel vapor from the first stage were
then flow to the second combustion stage and the complete combustion was achieved.
Lengthwise combustion temperatures of the burner in both of the single and the two-stage
combustion were measured and compared. Amount of exhaust gas at the exit of the burner
was also monitored. The results of the experiment suggested that the single air supply of a
distance at 10 cm from fuel level at air supply rate at 35 m*/hr (equivalent ratio 0.7) which
yielded the maximum thermal efficiency at 31%. Meanwhile, in the double air supply
system, when air supply rate was increased, the thermal efficiency was raised too. However,
the amount of CO in the exhaust tended to drop and would rise again at overrated air
supply. A recommended total air supply was 25 - 35 m*/hr, and a primary air supply rate
in the first stage was not over 5 m*/hr to yield a combustion at 0.6 - 0.8 with a thermal

efficiency at 21 - 63%.
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This research will explore the methods of solving a location routing problem for
biomass power plants. The objective is to find the lowest cost solution. The research design
focuses on solving the problem by defining a clear target area to use as a basis for
determining the algorithm. There are three cost factors to consider: 1) the cost to setup the
power plant, 2) the cost of installing the transmission line, and 3) the cost of transporting
raw materials.

To solve the problem, the researcher has designed and tested the algorithm with the
real problem. There are five ways to solve the problem: 1) Location Assignment 2) Vehicle
Routing 3) Sequence Ordered Neighborhood Methods 4) Random Selection Neighborhood
Methods and 5) A modified Tabu search called Partition Tabu MDVRP in which two methods
of Tabu Search and the Neighborhood Search have been applied. The answers obtained
from the Partition Tabu MDVRP are divided into two sets and a random answer is searched
in the tightened area with a more concentrated search. This approach is also written in a
program of Visual Studio 15. The result of applying this method with a real problem
indicated that the answer was better than the previous four methods. After verifying the
efficiency of the answer with the Lingo program (Version 13) with small, medium and large
size problems, it was found that the answers were not significantly different. At the
significant level of 0.05, this method can be used effectively to solve the problem.

The result of solving the location routing problem for biomass power plants found that
six biomass power plants using 9.5 megawatts of rubber wood are suitable for Songkhla
province. The effective locations are location number 2 (Tung Lan Sub-district, Klong Hoi

Khong District), location number 27 (Sadao Sub-district, Sadao District), location number 32
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(Tha Pho Sub-district, Sadao District) location number 41 (Chalung Sub-district, Hat Yai
District), location number 69 (Nathawee Sub-district, Nathawee District), and location
number 85 (Khao Daeng Sub-district, Saba Yoi District). The total cost of transportation is
15,343.6 Baht per day, and the overall total cost is 662,316.56 Baht per day.
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This research presented algorithms based on Differential Evolution and Improverd
Differential Evolution to solve multi-stage crop planning problems in the southern
region of Thailand in order to find the maximum profit. The algorithm sets were
comprised of four types: 1) Differential Evolution (DE), 2) Differential Evolution with local
search by adding the step of local search after the selection process which uses an insert
algorithm (DE-I and swap algorithms, 3) Random best of Differential Evolution by improved
methods from that which has been improved from the process of mutation (DE-R), 4)
Random best of Differential Evolution with local search is a mixture of type 2 and type 3
(DE-IR and DE-SR). Moreover, the Differential Evolution and Improverd Differential Evolution
are generated in eight different algorithms for solving this problem. The results showed that
in the small problem instances, all algorithms were not different as all of them can find 100%
optimal solution. In medium and large problem instances, DE-SR presented the best solutions
compared with the other proposed algorithms. The maximum profits of this research are

13,823,443.2 Baht per day.
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The purposes of this research were (1) to apply techniques of Quality Function
Deployment, Theory of Inventive Problem Solving and Ergonomics to aid design and improve
the durian cutting machine and (2) to create and test the efficiency of the durian cutting
machine according to the requirement of One Tambon One Product (OTOP) manufacturer
group. Sample group was 28 durian chip OTOP shops in Chanthaburi and Rayong provinces
who had certified the community production standard of the fried durian

The research began from surveying the requirements of fried durian OTOP manufacturer
involving the durian cutting machine and then distributing the Customer Requirements into
various QFD phases. Four phases QFD was applied in the design and development of the
durian cutting machine. Theory of Inventive Problem Solving was applied to reduce the
conflicts between Technical Requirement in Phase 1 of Product Planning and Part
Requirements in Phase 2 of Product Design. Ergonomics was applied in the design of durian
cutting machines in order to facilitate the operation. Design of Experiments in Factorial Design
was applied in the experiment design to determine the suitable level of the speed and the
slice thickness to attain the highest efficiency. The study result was found that the durian
slices of A grade was achieved when the durian cutting machine was set up at the speed of
240 rpm and the slice thickness of 2.5 mm with 52.5% durian cutting efficiency. When
compared to the fruit and vegetable slicing machine that the agriculturists adopted to
aid slicing the fried durians it was found that the efficiency of this durian cutting machine

constructed was 30% higher than the fruit and vegetable slicing machine.

I



31

UNANED

1399 : MIAFNUIINTTUNTUIMIINSHARLavUnsallugnavnssutAL: NlANW

gsnaRNvIAnaazruInganlunang Juseneamile

ekl : Tagadl Bulw
FouIyan : USunguddoudie
UKk : AFINTIUERFINANT

o

9113ENUINW : {Amans19Te As.adias Hilay
AdAgy

nsRNULUY, §3R90AY, winnTs, MIUTMsNIsHanLagALINY

'
= v & A

NUILUTINgUszasAte a1 UuuuNIsUINITNITNEAURIgIRAUANLAZAT AT 0ILlD
N PN a a a - a ¢

gunsalYIeLiiuUsEAnSAmNTEUINNTHER WeUselluAumInranwazUsElevdvagULuuns

UINIINITNER TINNIMARBIMIUTEANTAMKAEMAMAMYBATRIRRUN Sl IELiINUTE AN N

NTLUIUNITHEAYDIFINIUANIAMNIVUIANG 1AL VUING YN TTNTANTUNWTUIINAITANY
AT U3 Anwranmdagdurenisusmsnusazudnuvesssiadinudaviavuie
natskazvuingey mMuuadadevesnisuimsnisudniazimuadadeninudeinisiaiesile
gunsain1swan deuvasuauliivan udseneun1sdiuau 251 widluairngiusenideunile
Y a a 4' vy o o A a I & 1
NUUATFULUUNTUIIITNITHAALAEBDNLUULATEIA 1AL YA 20 nsilugunsaldiely
NFLUIUMIHEN NAaeINITldnuesamdanuwwIn 20 805 Auaniuyusenaun1sanuIu 5 i
WAZLAUBRLININTTUTMTNUMINEAN L FURUUNATUY HAaN1TITenuUI UseanSnmueunios
afaANYUIe 20 805 AUsEANTAINAINAZDIATRINIULARY 94.44% Tunaun1sUURY
anadady 2 Junau Iununtnuanauadie 2 au stugndlunisndeunvaIntinguanauaie
4.3 e naildlunszuiunmsnansedanauade 58 Ui AnuAniuveI eI ysenMnIN
5 £9 o 5 A a = 1 ~ - < LY
YDUATOIRNENNANYUIA 20 §nT UAzuuuAiafelaeTInwiiy 4.44 nazuulal 5 aglusedu
Wiuenn nan1sUszliuauminzauwasUsleriveaguuuunsuinsnsndnuas s duau
NIy 8 Vinu lemzuuunumigaud Aedainiu 4.47 anasuuudu 5 oglussiudiiu
ey wagldpzuuniivssleviddensuldfidadewingu 4.68 anazwuwiy 5 egluseiuimiu

A28LN

I



32

ABSTRACT

TITLE : INNOVATIVE AND CREATIVE PRODUCTION MANAGEMENT TOOLS AND
EQUIPMENT IN THE DRINKING WATER INDUSTRY: A CASE STUDY OF
DRINKING WATER SMALL AND MEDIUM ENTERPRISES IN THE NORTH-
EASTERN REGION OF THAILAND

AUTHOR : WAIRUT IMPHO

DEGREE : DOCTOR OF PHILOSOPHY

MAJOR : INDUSTRIAL ENGINEERING

ADVISOR : ASST. PROF. KANITSORN POONIKOM, Ph.D.

KEYWORDS : DEVELOPPING MODELS, DRINKING WATER INDUSTRY, INNOVATION ,

PRODUCTION AND OPERATION MANAGEMENT

This research aimed to create a production management model for the drinking water
business, develop tools and equipment to increase the efficiency of the production process,
and assess the suitability and benefits of the production management model. The
developed tools and equipment were tested to identify their efficiency and quality to
optimize the production process of small and medium enterprises. The methodology
involved the study of related documents and research papers, and the current situation of
the management and operation of these enterprises. Factors of production management
and the demand factor of production equipment were determined. Questionnaires were
submitted to 251 enterprises established in the Northeastern region of Thailand. Then, a
production management model was created and a 20 liter water bottle washing machine
as a production aided equipment was designed. Experiments on the utilization of this
machine were conducted with five enterprises and production management guidelines
based on the model were proposed. Results found that the average efficiency of the 20
liter water bottle washing machine was 94.44%. The procedure was reduced by two steps,
the average number of employees was reduced by two persons, the distance was
decreased by an average of 4.3 meters, and the average processing time per tank was
reduced by 58 seconds. Experts’ opinions on the quality of the washing machine was scored
an average of 4.44 out of five, a very agreeable score. The results of the appropriateness

and usefulness of the production management and operation model from eight experts
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were scored at an average of 4.47 out of five, a very agreeable score. Finally, the average

score of the usefulness of application was 4.68 out of five, a very agreeable score.
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