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ME454 Introduction to Finite Element Method
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AE106 Sustainability of Natural Resources and Energy



X a v A a & d o [ v J o a a 14 v a a 14
WHZHDNSINVUNIAING !Wi’)1.]53121Tuﬁ1ﬁiﬂﬂ1ﬁﬂl§iﬂyﬂi°ﬂﬂ1ﬂiﬁiﬂl‘lﬂﬂ!!ﬂ%ﬁﬁ!!’lﬂﬁ@ﬂ ANHUSUYDIINANHAIUINADN
Y a ' 4‘ Y o A (Y a [ a J v A
HAZHANIZNUABAINU LHUINAATY) INYINVANNEIGHNINNINGINITITNTIAUASWAINTH ﬂ1§'3!ﬂ§1$ﬁﬂ15ﬂﬂﬂ1~!ﬂl‘i}
a Q' v :in'l A Y Y \J Y
VIYHITNAINNIAQAON N1TDNUVUNEIEU ﬂ1ial‘lﬁ/‘lf;1\‘1\‘ﬂ1f!5llﬂ\i‘1j§$!ﬂﬁu!ﬂﬂ m{l‘nwmamﬁlumﬂmimum ﬂ1§1"lﬂ/‘lﬁ\i\ﬂﬂnl1/!
a % v d'q'l A o (% a Y(_ o (%
MAATIHNITH HASDIAIIFTIND !!u’J‘V]Ni’ﬂiWWH1WGQQ1HTI?JQ£JH§T11’1§‘]J‘]J§Zlﬂﬁulﬂﬂ ﬂ1iwaﬂ1ww1ﬁ1ﬁiﬂﬂ§$!‘ﬂﬁ1ﬂﬂ
o (v [ A v a dJda A v a a 2
M5UseHIANAINH NAINUMAaDN WAINHUAIDNAY FTARNANDNAINH MIHAAMULA ﬂ1iwﬂﬂulﬂiﬂﬂ!“liﬁ

a [ a d
malulagoutivazeln wasnuiunays

28. 100 38FIITNAHSVIAING 0 (0-0-0)
CE100 Ethics for Engineers
a =S v <3 b4 a
PITYIVITIUIAINIIN Nﬁﬂ‘i%ﬂﬂm@@!‘ﬂﬂiuiﬁﬂﬂ@ﬁﬁﬂu ‘ﬂﬁllu‘ﬁ1!!ﬁ%‘].]53!9]11!7]Nﬂﬂ!i]‘iﬂﬁ‘iiu!!ﬁ%ﬂmﬁiiu ummauf’ﬂm
Y U d' Y a A v Al YY) a 4 v Y a d'
naenIuMIUeanu ma"lu"lmnﬂnimmm;n:ln‘uanymz&mmnmniiumum&q M35 INTATINITOUINDILTITH 1D

Wangusssaumazesesssu Jawaiduszdu s vse U

o
=®

a P a Jd o
(!“ill]%'JﬂJﬂfﬂﬂiiNﬂ‘Uﬁ‘V]Nﬂﬂ!%?ﬂ'Jﬂi‘illﬂTeTﬂi‘i]ﬂslIN)

y Ay a A a ¢
38101 ANNIUBIAUNMNIFIFWIAINTINAIAAT 1 (1-0-2)
CE101 Introduction to Engineering Profession
a a 4 2 a [ a Jd a
INFNININTIN UNUINMETHTNNVIAINT 'Jﬂ?ﬂi‘illﬁ’ﬁl]?hﬂ“] ﬁﬂﬂgﬂi!!ﬂ%0153211»!015661—!091’11—!3?['3715531?”@’9]5 I¥1

NUGIHMOINGIAIAASHAZIAINIINATAS ANNSVAAYIVHAZIITILUIIUVDIIAING IBMIAVATAIHIVIIUMA

k)
Y

3?[3ﬂﬁﬁul‘ﬂﬂiuiﬁﬁtniﬁu!ﬂﬁﬁ]ﬁ%ﬂﬂ]uﬂ]ﬂ%ﬁ?ﬂiiu ﬂ]i!!ﬁﬂﬁy‘ﬁ1ﬂ]ﬂ%ﬁ3ﬂiiﬂ ANNTNYVIMINATIU NINAABY

1>

sazmsiauena ngraneesdudmiuiains Imnsnuanulasais Imnsnudenumazdunaden Innsnumsiwann
= a 4 a v & a wa 2 o J A A & [ an
malulad aeufanesluNuInINTsn AU mazliiamsinednuglnsas 309l HazIN5099ns NI5MIZMS

a v d‘ A o
Wan !!ﬁ$ﬂ1§1“]5!ﬂ5933~193ﬂ11»!\1THQﬂﬁﬁ’iﬂiﬁJ

28,106  mARAluMsTEISHATMTHTHD 2 (2-0-4)
CE106 Communication and Presentation Technique

masiamsamdvlenny sazdsziiuddy samamsazd meeusisau mseuazdwanisnaaes msrinaueveyaly

[y e

v LY d a d ¢ o I v o d °
YU 31] YUY ayandHUazauNINNAUAAITAT ANNUYYALASDITNUANT ETJAETJ‘UGIIENTIENTH NMIHVAHINAITH

uagmﬂﬁfﬂumiﬁnauawmm

wl.203  dfiamsmadenssuliilulesdu 1 (0-3-0)

LE 203 Introduction to Electrical Engineering Laboratory

v =< k4

a v Y A [
IBIUIAUNDU : ﬁ@ﬂqﬂﬂﬁﬂﬂﬂH'IWiﬂNﬂ‘U w209

= X ¢ A A

i anzmaIihdunug v Seudndnmsiinudsliauginsainiesiienisg lumsisznevlsaslnihuas

E]

P | Y A X

ag v v & v ya a ¢ A Y a J v
alannIouUnea swa“lﬁﬂsznamws"lﬂmmmﬂu"lﬂ LIYUIBNANNIDUNALUDINU §$1J1J"J!ﬂ§1$‘l"i!!ﬁ%ﬁnﬂiﬂ!!ﬂﬂﬁy?ﬂﬂ1ﬂ

b1}

o o
a a ¢

Y A v ag a Jd A v Y yad v d v a d v
295 Il udesdunazddnnsedinmiesdulad Saudisnmslivenuaivisedislumsinnziseslihddonseding

A g
YIRI9)E]



w200 Sanssulviiuvesdu 3 (3-0-6)
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MA 214 Differential Equations
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21200 FAINITULULUA 1 2 (1-3-4)
AU200 Automotive Engineering I

History of automobile. Classification of automobiles. Road conditions. Introduction to automotive sub-systems
and their components. Terminology and unit of measurement in automotive. Introduction to vehicLEpower
plants. Automotive bodies and structures, transmission systems, wheels and tires, suspensions, steering and
brakes systems. Rules and regulations. Automotive design process. Automotive manufacturing processes.

Laboratory sessions explore components and sub-systems in automobiles.

.300 FAINTIUEUHLUA 2 2 (1-3-4)
AU300 Automotive Engineering I1

Liquid and gaseous fuels. Combustion. Engines and control systems. Lubrication and cooling system.
Alternative power sources. Automotive Electrical system. Equipment for safety and comfort. Auxiliary
systems. Maintenance. Future trend of automobiles. Laboratory sessions cover engine disassembly and

assembly and dynamometer test.

IM320  WamaasEueua 3 (3-0-6)
AU320 Dynamics of Vehicles

Prerequisite : Have earned credits of ME291

Theory of vehicLEdynamics and the applications on various types of automotives such as passenger cars, trucks
and motorcycles. Traction. Analysis of suspension system: types, suspension geometry, roll center, springs, anti-
roll bars and shock absorbers. Analysis of steering system: steering mechanism, steering geometry. Analysis of
brake system. Road conditions. Study of handling and braking characteristics as affected by various
parameters such as track width, wheELDbase, center of gravity, drive configuration, spring stiffness, steering

geometry, wheELsize, orientation of king pin axis, etc. Dynamics of crash.

A d o
I1.330 inseeuagummelu 3 (3-0-6)
AU330 Internal Combustion Engines

Prerequisite : Have earned credits of ME231



Internal combustion engine fundamentals. Engine components. Thermodynamics of spark ignition and
compression ignition engines. Combustion processes. Power output. Smoke limit. Exhaust gas analysis and
pollution control. Equilibrium charts. Fuels, carburetion and injection systems. Scavenging process.
Lubrication. Fuel-air cycles. Engine performanCEimprovement techniques such as supercharging, etc. Engine

performanCEtesting and analysis. Engine design. Introduction to current engine technology.

U350 M3 ARNNANDIIBNUMIIAINTINENULUA 3 (3-0-6)
AU350 Computer Aided Automotive Engineering

Computer aided drawing: solid modeling, free-form geometry, assembly. Fundamental of finite element
method. Computer aided engineering analysis: kinematic analysis, heat transfer analysis. stress-strain analysis,
computational fluid dynamics, non-linear analysis. Laboratory sessions cover utilization of commercial

software in automotive design analysis.

I.351 malulagnsnsiaiamadaInssuenuemue 2 (1-3-4)
AU351 Sensor Technology in Automotive Engineering

Sensor technology for measurement and detection of engineering quantities such as: position distance, velocity,
acceleration, force, strain, pressure, temperature, humidity, flow rate, combustion efficiency, knock sensor,
light intensity, sound level, etc. Sensor output and data transmission. Data acquisition and processing.
Introduction to applications of sensors in vehicles: engine and power train management, cruise control, brake

system control, vehicLEstability control, etc. Laboratory sessions study different kinds of measuring

instruments.
M.361 MIVIHIINITZVIUMIHANTOIUA 3 (3-0-6)
AU361 Management of Automotive Manufacturing Process

Process planning. Process modeling and simulation. Management and control of processes. Quality control.
Manufacturing engineering software tools. Virtual plant layout. Logistics and supply chain management in the

global automotive industry.

M.380 msenavlugaamngs 0 (0-240-0)
AU380 Industrial Training

Prerequisite : In the third year status and pass English test score according to the department criteria

Students must be trained at least six consecutive weeks (not less than 240 hours) in industries or similar sectors.
Submissions of reports are required together wiTHcomments or certifications from the trainers. Evaluation in

satisfactory (S) or unsatisfactory (U)

U.410 M300NUVLLNUEUA 3 (2-3-4)

AU410 Automotive Design



Prerequisite : Have earned credits of AU200

Ergonomics. Automotive design focuses on system and sub-system design. Design procedures. Overall
vehicLElayout. Structural design. Aerodynamics issues. Selection of power plant. Design of transmissions and
drivelines. Design of suspension, steering and brake systems. Laboratory sessions cover design practice. Group

design project.

IU.414 mﬁaammumuﬂuﬁaﬁamﬁwﬂwé 3 (3-0-6)
AU414 Design of Commercial Vehicles

Prerequisite : Have earned credits of AU200

The course covers design of commercial vehicles such as pick-up truck, heavy trucks, trailors and buses. Focus
on system and sub-system design. Standards, rules and regulations. Design procedures. Overall vehicLElayout.
Structural design. Selection of power plant. Design of transmissions and drivelines. Design of suspension,

steering and brake systems. Group design project.

M.415 msvanuuulnssaeEnueun 3 (3-0-6)
AU415 Design of Automotive Structures

Prerequisite : Have earned credits of ME210

Review of solid mechanics and engineering materials. Theory of failure. Type of automobiLEand
motorcycLEstructures. Dynamic loads. Beam models. Torsional rigidity of structures. Impact attenuation.

Computer aided analysis of structures. Crash analysis. Structure design examples.

IU.416 53uusm%"umﬂuﬁ 3 (3-0-6)
AU416 Automotive Chassis Systems

Prerequisite : Have earned credits of AU200 and AU320

Review of vehicLEdynamics. Study and design of components in suspension, steering and brake systems.
Suspension system: linkages, bushes, springs, torsion bars and shock absorbers. Steering system: steering
wheel, steering post, universal joints, racks and pinions, power assist component, tIErods, uprights and related
mechanisms. Brake system: brake pedal, master cylinders and related hydraulic system, brake assist and

related vacuum system, diSCbrake component, drum brake components.

W47 szupdamaslusosud 3 (3-0-6)
AU417 Automotive Power Transmission Systems

Study and design of automotive power transmission systems. Components in power transmission system. Drive
configuration. Design of gear ratios. Continuously variabLEtransmission. Gear shifting strategy. Torque
distribution in four-wheELdrive system. Analysis, design and selection of driveline components: flywheels,
clutch systems, torque converters, gear trains, chain, gear shifting mechanism, differential, drive shafts, CV

joints, wheELhubs, etc.



w418 malulad Yagenueud 3 (3-0-6)
AU418 Automotive Material Technology

Introduction to automotive materials. Materials properties, selection and databases. Advanced metal material:
high strengTHsteels, aluminium alloys, magnesium and titanium alloys. Engineering polymers. Tire materials.
Composite materials. Engineering ceramics and glasses. Fabrics and leathers. Insulations. Corrosion prevention

and painting. Manufacturing technology for different types of materials. Recycling.

1.419  malulagsnsenueue 3 (3-0-6)
AU419 MotorcycLETechnology

Motorcycle's parts. Type of motorcycles. Review of vehicLEdynamics of motorcycles. Structure, power plant,
power transmission, brake and suspension systems. Wheels and tires. Sensor and control systems. Safety
technology. Related rules and regulations. Maintenance. MotorcycLEmanufacturing process. Future trend of

motorcycles.

IU. 424 ﬂmauﬁsﬁamsﬁaa%'wuazmimym 3 (3-0-6)
AU424 Construction and Agricultural Vehicles

Introduction to construction and agricultural vehicles. Structures, main and auxiliary power plants. Caterpillar
tractor system. Hydraulic and pneumatic systems. Wire rope system. Maintenance. Case studies of construction

and agricultural vehicles. Related rules and regulations. Future trend.

435 maTuTadin3esduidsdmsuevens 3 (3-0-6)
AU435 Automotive Power Plant Technology

Prerequisite : Have earned credits of ME330

Review of internal combustion engines, spark ignition and compression ignition. Emission control. Engine
management. ECU mapping. Engine performanCEtest. PerformanCEand fuELeconomy improvement
techniques. Effect of using various types of liquid and gaseous fuel. Introduction to engine technologies such as
variabLEvalve action, fuELinjection system, intake and exhaust manifold technologies, turbo chargers and
supercharger technologies, lubrication technology, etc. Introduction to electrical power plant technology:

motor, fuELcell, battery technologies. Hybrid technology. Future trend of automotive power plants.

IU.444 ﬂ1ﬂ1ﬂwt\ﬁ1ﬁﬂ§ﬂ1uﬂuﬁ 3 (3-0-6)
AU444 VehicLEAerodynamics

Prerequisite : Have earned credits of ME240

PrincipLEof aerodynamics. Drag and lift. Ground effect. Minimum drag body. Optimum shape design.
Aerodynamics effects on automobiLEand motorcycLEperformance. Design of body attachments for

aerodynamics improvement. Braking wiTHair drag. Dimensional analysis and scaLEmodeling. Wind



tunnELtest. Computational fluid dynamics.

IU.450 msmuqmmauﬁ 3 (3-0-6)
AU450 Automotive Control

Prerequisite : Have earned credits of ME291 and MA 214

System model. System responses. Basic of controls. Logic control. Feed back control. Control system designs.
Automotive control system design: system model, actuator, sensor and electronic control. Automotive control
system case studies: engine and power train management, cruise control, brake system control, traction control,

vehicLEstability control, etc.

IU.465 ﬁuﬂuﬁqﬂamnisu 3 (3-0-6)
AU465 Industrial Robots

Types of industrial robots. Review of matrix calculus. Motion analysis of robots. Inverse kinematics of robot
mechanism. Load analysis. StrengTHanalysis of structure and mechanism. Mechanical power sources. Selection
of sensors. Basic robot control. Optimal trajectories. Robot vision and artificial intelligence. Applications of

robots in automotive industry. Trips to robot-assembly plants.

4
IU.466 ngunzmmgmé’mmuﬂuﬂ 3 (3-0-6)
AU466 Regulations and Standards in Automotives
Study of national and international standards and laws governing automotives. Standard issuing organizations.

Safety standard. Crash test condition. Engine testing standard. Regulation on Emission. Future trend.

I.474 malulasaasasanazanuazanamnelumsiui 3 (3-0-6)
AU474 Ride Safety and Comfort Technology

Safety standards, rules and regulation. Active and passive safety technologies: anti-lock brake system, brake
assist, vehicLEstability control, safety belt, airbag, impact absorption. Pedestrian safety. Crash test methods.
Ergonomics. Visibility: lighting and signaling, night vision, wipers and water repellant technology. Thermal

comfort conditions. VehicLEnoise vibration and harshness control technologies.

14.480 N ININTIUUBUA 0 (0-3-0)
AU480 Automotive Engineering Seminar
Research. Report writing. Presentation of interesting topics in automotive engineering by students and guest

speakers. Evaluation in satisfactory (S) of unsatisfactory (U).

IU.481 Tmaammﬁmmmmuﬂuﬁ 3 (0-6-3)
AU481 Automotive Engineering Project

Prerequisite : : The fourth-year students must pass the English Brush-Up training course or hold a TU-GET



score of at least 300 points, and have earned credits of AU480 or Permission from Instructor and Department
Head

Project related to mechanical engineering for students to self-practiCEin conducting experiment, research,
development or study in specific topics under advisement of faculty members. Written report and oral

presentations are required upon completion of the project.

14482 IN3EUAVNIANEIININT TUEUBUA 3 (0-6-3)
AU482 Preparation for Automotive Engineering Co-operative Education

Prerequisite : Have earned credits of ME380

Study and problem solving in industry for the purpose of research and development. The study is conducted
individually or in groups not exceeding 3 students and fits the following description (1) a search for invention
that can be developed into commercialized product, (2) problem solving in manufacturing, process
improvement, or utilization of defections or rejects, (3) technological improvement (from those granted patent),
management of information and servicing for business decision making. The duration of course is not to be less
than 4 months and not exceeding 6 months. It is evaluated by committee consisting of lecturers and industrial

associates. Students are required to submit reports and make oral presentation.

I1.483 ANNVANHIAINTINENUUA 6 (16 weeks in one
AU483 Automotive Engineering Co-operative Education semester)
Prerequisite: Have earned credits of ME482

Study and problem solving in industry in continuation from AU482. This course cover the process of analysis

and development of work according to the research methodology studied in AU482. (16 weeks of practice)

FIVOTIABMIAINTTHENULIUA 1 3 (3-0-6)
IU.494 Special Topics in Automotive Engineering I
AU494

Study of interesting topics in Automotive Engineering.

IU.495 FIVoMAHMIIAINTINENUBUA 2 3 (3-0-6)
AU495 Special Topics in Automotive Engineering II

Study of interesting topics in Automotive Engineering.

I4.496 FIVoMAHMIIAINTINENUBUA 3 3 (3-0-6)
AU496 Special Topics in Automotive Engineering II1

Study of interesting topics in Automotive Engineering.



I.497 WV MIANMIIAINTTHENHUA 4 3 (3-0-6)
AU497 Special Topics in Automotive Engineering IV

Study of interesting topics in Automotive Engineering.
mesaneInlumaninanssuniena

21.100 nsnIAINTIN 3 (2-3-4)
ME100 Engineering Graphics

The significanCEof drawing. Instruments and their uses. Lining and lettering. Work preparation. Applied
geometry. Dimensioning and description. Orthographic drawing. Pictorial drawing. Freehand sketching.

Sectioning. Computer aided drawing.

IN.200 ﬂ15!;ﬁﬂullﬂﬂlﬂéﬂﬂﬂﬂ 2 (1-3-2)
ME200 Mechanical Drawing

Prerequisite : Have earned credits of ME100

Basic descriptive geometry. Intersection and development of surfaces. Symbols in mechanical drawing. Piping
drawing. Welding drawing. Drawing of machine elements. Specification of surfaCEfinish. AllowanCEand
tolerance. Assembly and detailed drawing. Computer aided drawing.

0.210 namansiaq 3 (3-0-6)
ME210 Mechanics of Materials

Forces and stresses. Review of engineering materials. Stresses and strains relationship. Stresses in beams Shear
forCEand bending moment diagrams. Deflection of beams. Torsion. Buckling of columns. Stresses in pressure
vessels. Mohr's circLEand combined stresses. Statically indeterminate systems. Hooke's law. Strain energy.

Failure criterion. Introduction to finite elements. Stress measurement.

0.230 wamanianudeuiiead 3 (3-0-6)
ME230 Fundamental of Thermodynamics

Prerequisite : Have earned credits of SC133

Properties of pure substances. Equation of state for ideal and real gas. Thermodynamics diagrams and tables.
First law of thermodynamics. Second law of thermodynamics. Carnot cycle. Energy. Entropy. Heat transfer.

Energy conversion.

1231 wamansANNSeua M UIAINIINT0INa 3 (3-0-6)
ME231 Thermodynamics for Mechanical Engineers
Prerequisite : Have earned credits of ME230

Irreversibility and availability. Power cycles and refrigeration cycles. Thermodynamics relation. Mixtures and



solutions. Combustion processes and analysis of combustion products.

IN.240 namam%mm"lm 3 (3-0-6)
ME240 Mechanics of Fluids

Prerequisite : Have earned credits of SC133

Properties of fluids. Fluid statics. Buoyancy. Momentum equation. Energy equation. Angular momentum
equation and its application to turbo machinery. Kinematics of incompressibLEand non-viscous fluid flow.
Finite control voluMEand differential analysis. Dimensional analysis and similitude. IncompressibLEand
viscous fluid flow. Flow in pipes. Fluid measurement. Introduction to boundary layer theory. Introduction to

turbulent flow.

IN.291 namam%ﬁmnﬁu 3 (3-0-6)
ME291 Engineering Mechanics

Prerequisite : Have earned credits of SC133

ForCEsystems; resultant; equilibrium; fluid statics; kinematics and kinetics of particles and rigid bodies;

Newton’s second law of motion; work and energy, impulse and momentum.

31.390 ﬂﬁﬁﬁmﬁmmsum’émna 1 (0-3-0)
ME390 Mechanical Engineering Laboratory

Significant digits. Error analysis of experimental data. Data analysis and presentation. Engineering report
writing. Basic experiments in mechanical engineering such as experiments involve fluid mechanics,

thermodynamics, dynamics and solid mechanics.

IN312 ﬂ]iﬂﬂﬂ!mﬂ!ﬂéﬂﬁ%ﬂiﬂﬁ 3 (3-0-6)
ME312 Machine Design

JynisAuneu : @euld an.210

Design procedure. Factors affecting design. Safety factor. Review of solid mechanics, engineering materials and
theories of failure. Stress concentration. Design of mechanical parts for load bearing, such as beams, shafts,
thread fasteners and various types of joints. Power sources and power transmission. Design of basic machine
elements such as springs, power screws, rotating shafts, keys, couplings, flywheels, clutches, brakes, bearings,

chains, belt, gears. Machine design. Design for manufacturing and assembly. Reverse engineering.

0.322 MIduazoUTIng 3 (3-0-6)
ME322 Mechanical Vibrations
Prerequisite : Have earned credits of ME291 and MA 214

The behavior of lumped systems wiTHsinglLEdegrees of freedom. Natural frequency and damping effects.



Principles of vibration isolation and vibration measuring instruments. Lumped systems wiTHtwo degrees of
freedom: natural frequencies, modes, and mode shapes. PrincipLEof dynamics vibration absorbers. Lumped
systems wiTHseveral degrees of freedom. Whirling of shafts. Introduction to distributed parameter systems.

Introduction to non-linear systems. Introduction to numerical solution of vibration problems

0.325 Twdnduazlensednd 3 (3-0-6)
ME325 Pneumatics and Hydraulics

Prerequisite : Have earned credits of ME240 or Permission from Instructor and Department Head
Fundamental of fluid power systems and their applications. Pneumatic and hydraulic circuit. Structure and
principLEof pneumatic and hydraulic systems. Design and drawing of the circuits. Basic circuit. Cascade
circuit. Flow control wiTHelectric. Ladder diagram. PLC. Selection of equipments such as air-compressor,
pressure tank, control valves, actuator etc. Efficiency. Installation, maintenanCEand troubLEshooting.

Application to industry.

0.331 MsaemaNNSeu 3 (3-0-6)
ME331 Heat Transfer

Prerequisite : Have earned credits of ME230 and ME240

Conduction: steady state. One and two-dimensional heat conduction. One dimensional unsteady state
conduction. Convection: dimensional analysis in convection heat transfer. Natural convection on plane and
cylindrical surfaces. Forced convection on circular pipe. Plane surfaCEand in conduits. Simplified analysis in
convection heat transfer. Relationship between heat transfer and fluid friction. Condensation and boiling.
Radiation: absorption and emission characteristics. AngLEfactor. Radiation of black and gray bodies. Heat
exchangers. Introduction to numerical methods for solution of heat transfer problems.

0.350 sz UIBT IR AV HIVIAINT 3 (3-0-6)
ME350 Numerical Method for Engineers

Prerequisite : Have earned credits of TU156 MA 131 and MA 214

Fundamental of numerical method. Numerical approximation and error analysis. Numerical solutions of system
of linear and non linear equations. Numerical integration. Finite differenCEapproximation of derivatives.
Discretization of differential equations. Development of algorithm and computer programs for practical

applications.

N.364 M3vNILUNAZWANNAA SN 3 (3-0-6)
ME364 Integrated Product Design and Development

Prerequisite :Have earned credits of IE251 or Permission from Instructor and Department Head

Product design under engineering principles. Design for manufacturing. Business opportunity for new product.

Design method. Modeling. Decision making. Risk. Pricing. Selections of materials and manufacturing process.



Team working. Creavitiy and innovation.

MN.414 MILFEHIBYRIITAMIIAINTIN 3 (3-0-6)
ME414 Failure of Engineering Materials

Prerequisite : Have earned credits of ME210 and IE121 or Permission from Instructor and Department Head
Introduction of material failures. Fracture and deformation of materials. Behaviors and mechanisms of failure
under static and repeated loads. Fatigue crack initiation and fatigue crack growth. Wear. Corrosion. Material

testings.

0N.430 msianudurazmsdsverma 3 (3-0-6)
ME430 Refrigeration and Air Conditioning

Prerequisite : Have earned credits of ME331

Reviews of thermodynamics principles. Principles of refrigeration and various refrigeration systems.
SingLEstage and two stages mechanical vapor compression refrigeration cycles. Main components such as
compressor, condenser, evaporator, refrigerant flow control equipment. Auxiliary equipment. Refrigerants.
Psychrometrics. Air conditioning system design. Introduction to current refrigeration and air conditioning
technology. Cooling load calcutation for refrigeration and air conditioning systems. Duct design. Principles of

air distribution and diffuser selection.

0.431 Jranssulsalulih 3 (3-0-6)
ME431 Power Plant Engineering

Prerequisite : Have earned credits of ME231

Types and characteristics of power plants. Load calculation. Hydro power plant. DiesELpower plant. Steam
power plant. Steam turbine. Boiler. Condenser. Feed water heater and auxiliary equipment. Gas turbine power

plant. Combined cycLEpower plant. Nuclear power plant. Introduction to current power plant technology.

nass Fnshilusieannsidosdy 3 (3-0-6)
ME454 Introduction to Finite Element Method

Prerequisite : Have earned credits of ME350 or Permission from Instructor and Department Head
Mathematical preliminaries and matrices, general procedure of the finite element method, derivation of finite
element equations using; direct approach, variational approach, and method of weighted residuals, finite
element types in one, two, and three dimensions, and their interpolation functions, applications to structural,

heat transfer, and fluid flow problems.

464 53N TINU 3 (3-0-6)
ME464 Plant Engineering

Plant location and layout. Design, installation, control and maintenanCEof various systems such as electrical



system, hot water system, chilled water system, steam system, compressed air, gas system and fire protection
system. PrincipLEof typical equipment in industry such as motors, pumps, compressors, fans, conveyor
systems, valves, mechanical seals etc. Preventive maintenance. Value engineering. Non-destructive testing. Trips

to factories.

IN474 !ﬂéﬂﬂ‘{]}ﬂiﬂaﬂ1§!ﬂﬂﬂﬁ 3 (3-0-6)
ME474 Agricultural Machinery

Basic knowledge of agricultural machinery: types, structure, operation and maintenance. Selection and
performanCEtesting. Mechanical properties of agricultural material such as soil, agricultural products etc.

Design, strengTHand motion analysis of agricultural machinery. Detail study of soMEbasic machinery.

475 loTemmiindidesdu 3 (3-0-6)
ME475 Introduction to Biomechanics

Prerequisite : Have earned credits of ME210 and ME291 or Permission from Instructor and Department Head
Related medical terms. Mechanical properties of biomaterials such as tissue, muscles, bones and fluids in
mammals and structures of insect and trees etc. Static equilibrium and motion of the livings. Design of artificial
organ. Measurement of mechanical properties in organs. Introduction to in vivo study. Explanation of reasons
behind nature’s design wiTHtheories in mechanical engineering. Neural synapse. Vision and object

recognitions.
a _da A A A
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. 203 ﬂﬁi‘fﬁms‘n1ﬁmnisu"lw%/’ha§aw’iu 1 (0-3-0)

LE 203 Introduction to Electrical Engineering Laboratory

Prerequisite : LE209 (may be taken concurrently)

This course focuses on practicing skills in basic electrical engineering. Learn how to use equipments and soMEelectrical
elements. Connect soMEelectrical circuits. Identify, analyze and solve soMEbasic problems in electrical circuits and

electronics. Learn how to use basic circuit and electronic software.

w200 Smanssuliiiuiiosd 3 (3-0-6)
LE209 Introduction to Electrical Engineering

Basic D.C. and A.C. circuit analysis; voltage; current and power; transformers; introduction to electrical machinery;
generators, motors and their uses; concepts of three-phase system; method of power transmission; introduction to

soMEbasic electrical instruments.

79.251 N3TIBMINANTIMSVIAINIINATRINA 3 (2-3-4)

IE251 Manufacturing Processes for Mechanical Engineering



Manufacturing processes such as casting, forming, machining and welding. The use of these equipment, tool and
machineries in manufacturing. Manufacturing processes and cost. Standards in engineering metrology and
instrumentation. Allowances and safety zone rules. Basic Machine Maintenance. Practices in various fundamental

manufacturing processes CNC machining, welding, and computer-aided manufacturing.

0.121 JAQIAINTIN 1 3 (3-0-6)
IE121 Engineering Materials I

Properties and structure of engineering materials such as metal, alloy, ceramics, plastics, rubber, wood and concrete.
Phase diagram. Materials characteristics. Materials properties testing. Relation of microstructure and macrostructure

wiTHmaterial properties. Manufacturing processes of materials. Effects of heat treatment on microstructure and

70.252 ﬂﬁﬁanmﬂémﬁaﬁugm‘mﬁmﬂﬁsuuaznﬁWQW 1 (0-3-2)
IE252 Engineering Tools and Operations Laboratory

Workshop in basic metl working processes such as bench work, sheet metal working, welding, shaping, turning, milling
and grinding. Measurement tools such as vernier caliper, micrometer, etc. Safety principles in workshop operations.

Basic maintenanCEof machine tools.

79.261 @OAIAINTIN 3 (3-0-6)
IE261 [Engineering Statistics

Presenting and analyzing data. Probability theory. Statistics distribution. Sampling theory. Estimation theory
statistical inference. Hypothesis testing. Analysis of variance. Regression analysis and correlation. Using statistical

methods as the tool in engineering problem solving.

106 ANUEIUNMINTNENNTBI I AUDZ NI 3 (3-0-6)
AE106 Sustainability of Natural Resources and Energy

Basics of ecology for environment and natural resour CEconservation. Characterisation of pollutions and their impacts on
the society. Concepts about sustainability of natural resources and energy. Decision analysis. Environmental ethics.
SustainabLEdesign. Energy consumption in Thailand. Energy consumption in transportation, industries, and buildings.
Sustainability of energy for Thailand. Electricity generation in Thailand. Energy conservation. Alternative energy. Solar

energy. Biomass for energy. Ethanol production. BiodiesELproduction. Clean coal technology. Nuclear energy.

8. 100 DIYHIINTHIVIAING 0 (0-0-0)
CE100 Ethics for Engineers

Ethical issues relevant to the engineering profession. Potential impact of technoloty transfers and implementation
wiTHrespect to society and its members. Potential problems that may arise are studied along wiTHpossibLEways to
prevent them from occurring and ways to deal wiTHthem onCEthey occur.

4 & 4 a 2 A ¢
28.101 ANNIUBIAUNMNIFIFWIAINIINIAAT 1 (1-0-2)



CE101 Introduction to Engineering Profession
Engineering profession, RoLEand responsibility, Engineering fields, Curriculum and courses in engineering, Problem
solving in engineering, Mathematical and scientific tools, Tests and experiments, Engineers and society and environment,

Computers in engineering.

38.106 !‘Vlﬂ‘aﬂ“h!ﬂ1§aﬂﬁ1§!!ﬂ$ﬂ1§ﬁ1!ﬁuﬂ 2 (2-0-4)
CE106 Communication and Presentation Technique
Proficient reading comprehension techniques: interpret, analyse and summarize reading information. Report writing:

StyLEin reports, formats. Methods of compiling data for report-

u5.100 WarlesfuanuSuAaveuAeNIAN 3 (3-0-6)
TU100 Civic Education

Study of principles of democracy and government by ruLEof law. Students will gain understanding of the concept of
“citizenship” in a democratic ruLEand will have opportunity for self-development to becoMEa citizen in a democratic

society and to take responsibility in addressing issues in their society through real-life practices.

B5.110 ﬁﬁ%ﬂﬂ1ﬂ1iﬂ1§yﬂﬂ1ﬁﬂ% 3 (3-0-6)
TU110 Integrated Humanities

To study the history of human beings in different periods, reflecting their beliefs, ideas, intellectual and creative
development. To instill analytical thinking, wiTHan awareness of the problems that humanities are confronting, such as
the impacts of: technological development, violence, wars, and various world crises so that we can live well in a changing

world.

NE.120 A¥OINIMITIANAANS 3 (3-0-6)
TU120 Integrated Social Sciences

This interdisciplinary course focuses on the fact that social sciences play an important roLEfor society. The course
explains the origins of the social sciences and the modern world, the separation of social sciences from pure sciences, and
the acceptanCEof the scientific paradigm for the explanation of social phenomenon. It also involves the analysis of
important disciplines, concepts, and major theories of social sciences by pointing out strengths and weaknesses of each
one. Included is the analysis of contemporary social problems, using knowledge and various perspectives -individual,

group, macro-social, national and world perspectives-- to view those problems.

a a d
N5.130 arINGMIINgFansuazmalulag 3 (3-0-6)
TU130 Integrated Sciences and Technology
To study basic concepts in science, scientific theory and philosophies. Standard methods for scientific investigations.

Important evolutions of scienCEand technology influencing human lives as well as the impacts of scienCEand technology



on economies, societies and environments. Current issues involving the impacts of scienCEand technology on moral,

ethics and human values.

N5.156 ﬂi:mﬁama%ua:msn%ﬂﬂiunsmﬁmﬁu 3 (3-0-6)
TU156 Introduction to Computers and Programming

Basic concepts of computer systems, electronic data processing concepts, system and application software, algorithms,
flowcharts, data representation, program design and development methodology, problem solving using high-

levELlanguage programming.

niel  Mslyamuing 3 (3-0-6)
TH161 Thai Usage
Thai language usage skills: listening, reading, writing and speaking, wiTHemphases on drawing the main idea,

communicating knowledge, thoughts and composing properly.

aH.070 mmé’anqyﬁugm 1 0 (3-0-6)
EL070 English Course 1

Prerequisite : Language Institute placement

A non-credit course designed for those students wiTHlow English command and unabLEto enroll directly into English
Foundation Course (The assessment criteria are ‘S’ for Satisfactory or ‘U’ for Unsatisfactory and will not be counted

towards the students’ total credits and GPA).

A preparatory course designed to enabLEstudents to cope up wiTHreal English use of four basic integrated skills of

listening, speaking, reading and writing.

aH.171 mmé’anqyﬁugm 2 3 (3-0-6)
EL171 English Course 2

Prerequisite : Have earned credits of EL070 or Language Institute placement

An intermediate English course designed to promote four integrated skills to develop students’ English proficiency at a
higher level.

ad.172 mmé’ﬁnqyﬁugm 3 3 (3-0-6)
EL172 English Course 3

Prerequisite : Have earned credits of EL171 or Language Institute placement

An upper-intermediate English course to enabLEstudents to use integrated skills at a more sophisticated levELthan the

prior course especially in speaking and writing.

a¥.202 MPVINGYIHIUMIINNY 3 (3-0-6)

EL202 English for work



Prerequisite: Have earned credits of EL172

Preparing and training students for careers; using business English reading, writing,

speaking and listening in the work-related contexts.

1209  waDAQWINaUViaaz Y 3 (3-0-6)
LA209 Civil and Commercial Law

This course gives an account of general principles in the Civil and Commercial Code in the following Titles: (1) Persons
(2) Property (types of property and proprietary rights) (3) Juristic acts (general principles, declaration of will, void and

voidabLEacts) (4) Obligations and contracts

1.249 mm:i:aﬁmé’l’mﬁ'ﬂaﬁ’uﬂ%'wsiaumaﬂiymg 3 (3-0-6)
LA249 Introduction to Intellectual Property

This course seeks to provide students wiTHfundamental knowledge in relation to the protection of “creation of the mind
of human-beings”, justifications and needs for the protection and benefits to be derived from the protection of this kind of
property, the enforcement of rights flowing from the protection. For this purpose, examples will be drawn from existing
intellectual property law, in particular, such legislation most central to the daily life of students e.g. the copyright law and

the trademarks law.

W.291 §5ﬁmﬁm€iu 3 (3-0-3)
BA291 Introduction of Business

This course focuses on key characteristics of business and entrepreneurial approaches, covering basic business
functions like operation, marketing, finance, accounting, management information system, and human

resourCEmanagement. These functions provide a solid foundation for doing a business plan.

NN.201 HANMIUIHIS 3 (3-0-3)
HR201 Principles of Management
Management concepts, evolution of management, roles and skills of managers, planning, organizing, leading,

controlling, managerial decision making and ethics

f.213 mmgmam%qammﬁaw’m 3 (3-0-6)
EC213 Introductory Microeconomics

A study of principles of economics regarding an allocation of scarCEresources, theory of value and
priCEdetermination. An introduction to the theory of consumption and production leading to the determination of
supply and demand of goods and services. PriCEdetermination and allocation efficiency in perfectly and imperfectly

competitive markets.

a &
IMNI123 INNHUZTU 3 (3-0-6)

SC123 Fundamental Chemistry



Atomic structure, Stoichiometry, Chemical bonds, Properties of Representative and Transition Elements,
Gases, Liquids and Solutions, Solids, Thermodynamics, Chemical Kinetics, Chemical Equilibrium and Acid-Base

Equilibrium, Electrochemistry, Organic Chemistry

m.133  Wangdmdviaang 1 3 (3-0-6)
SC133 Physics for Engineers I
Motion, force, gravity, collisions, rotational motion, bodies in equilibrium, elastic and fractures, fluids, oscillations, waves,

sound and applications, heat and the kinetic theory of gases, the first and the second laws of thermodynamics.

Mm.134 Wandgam3vinans 2 3 (3-0-6)
SC134 Physics for Engineers 11

Prerequisite: : Have taken SC133

Electric charge and electric fields, Gauss’ law, electric potential, capacitance, dielectrics, electric current, DC circuits and
devices, magnets and electromagnets, magnetic induction and Faraday’s law, inductors, AC circuits, electromagnetic
theory and applications, light, lenses and optical instruments, reflection, refraction, diffraction, interferenCEand

polarization, modern physics.

m.173 UFuamsndinugiu 1 (0-3-0)
SC173 Fundamental Chemistry Laboratory
Prerequisite: studied or study wiTHSC123

Experiments related to the contents in SC123

m.as3 dfiamsilanadmiuieans 1 1 (0-3-0)
SC183 Physics for Engineers Laboratory I

Laboratory practices involving measurement and errors, forCEand motion, energy, momentum, waves and heat.

m.ase  URiamsilanadmiuiaans 2 1 (0-3-0)
SC184 Physics for Engineers Laboratory 11

Laboratory practices involving electro-magnetic fields, electric circuits and instruments, optics and modern physics.

¥
v A

111 unanaanugIu 3 (3-0-6)
MA 111 Fundamentals of Calculus
The elementary number system and functions, calculus of one variabLEfunctions, limit, continuity, the derivative and its

applications, antiderivatives, techniques of integrations and its applications, series, Taylor’s Theorem and its applications

Note: There no credit for students who studying or passed MA111 or MA216 or MA 218



a a g o ¢
A.112 niﬁummmmiwmm:smagaaﬂszqnﬂ 3 (3-0-6)

MA 112 Analytic Geometry and Applied Calculus

Prerequisite: Have earned credits of MA111

Analytic geometry for conic sections and second degree equations, vectors, transformation of coordinates, polar
coordinates and graph drawing, functions of several variables, partial derivatives, multipLEintegrals, scalar fields and
vector fields, derivative of vector valued functions, integration in the vector fields, Gauss’s Theorem, Green’s Theorem

and Stokes’ Theorem, Fourier and LaplaCEanalysis and theirs applications.

a. 131 TvadaBudulszgna 3 (3-0-6)

MA. 131 Applied Linear Algebra

Theorems of matrices,Hermitian matrices and unitrary matrices, LU-fractorization, vector spaces, linear independence,
dimensions, rank of matrices, applications of matrices for solving systems of linear equations, inverse of matrices ,
determinant, Cramer’s Rule, linear transformations, inner product space, orthogonal complement and least square,
eigenvalues and its application, diagonalization of matrices, basic concepts of tensor.

Note: There is no credit for student who are studying or passed MA236

n.214 aums@awﬁu% 3 (3-0-6)
MA214 Differential Equations

Prerequisite: Have earned credits of MA112 or MA113

First order differential equations, second order differential equations, homogeneous linear differential equations,
nonhomogeneous linear dirrerential equations,s differential equations of higher order, series solution of linear differential
equations, special functions, partial differential equations, the LaplaCEtransform and Fourier transform, introduction to

nonlinear differential equations, applications engineering problem solving.

d a [y < = A a_ =
4. f’)x‘lﬂﬂi%ﬂﬂU!ﬂﬂ?ﬂﬂﬂigﬁﬂﬂ'lﬁmﬂ]ﬂﬁu'lu (mivlmm HIDAVINVANY)

v Au A = dg a Ao v Y 1 o a v v [ Yo a o s
"inﬂﬂ'ﬂllﬂﬂxiﬂ1§‘7]1Jm“VIVIﬂ3§3J1J§3ﬁ‘]Jﬂ1imalu]?ﬂ°]ﬁ/‘|ﬂ®1-!!"llTgﬂ1i‘ﬂ1ﬂ]1—!‘ﬂ§\1 ﬂ\i‘i-!‘i-!?‘i'aﬂgﬂiﬂﬂﬂ1?‘iuﬂi1ﬂ?ﬁﬂﬂﬂﬁ]u asav
a K [y ' a v o A U = = Yy J
NIANHI (Eﬂg‘flﬂﬂfﬂuﬂqu"s‘]ﬂﬂﬂﬂﬂmﬂﬂ) Iﬂﬂuﬂﬂﬂ‘ﬂ1Eﬂ?ﬂi'ﬂ\‘lllwuﬂ1§ﬂﬂ‘leﬂulﬂ?]W'If’Nf’ﬂ‘ﬂJiZﬁﬂﬂ1§mﬂ1ﬂﬂu13ﬂu§ﬂ!!ﬂ1ﬂﬂ

4.1 3»1Wli§1“Nﬁﬂ1§!§ﬂu§ﬂlﬂﬂﬂﬁgﬁﬂﬂ]ﬁﬂi<ﬂ1ﬂﬁu'IN

v = b4 J o = A A
ﬂ'ﬂNf’nﬂﬂ'NGlHNE’Ifni!ﬁfﬂnlg‘ljﬁgﬁﬂﬂ1§ﬁuﬂ1ﬂﬁu1uﬂlﬂﬂuﬂﬁﬂ}ﬂ HOAH

U a wAa = v w o | = b4 =
(1) ‘Ylﬂ‘islﬂilﬂ]illg]‘ijﬂﬂ11!"1]1ﬂi1’€l11!1]53ﬂ0‘].|ﬂ15 naenauinanu o luranms ﬂ’J1N§]1!1|1!Gluﬂ1iliﬂu§‘n§]}l§]3ﬂﬂ

).
&
2Ne
=

=

@ ysannmsmudisemnieiludlymmdumngamunssalBecamanza
@) Sngweduitiduazaansamauiwiudenda

(4) HszeuIie asana Wl amsssusazaansadSudutnduaaulszneumsla
) Aanunalumsuaasesn tazianuaaadvassa v s e luanulad

4.2 39080

a =< F4 g’l = d'
Jelnau ﬂ1ﬂﬂ1iﬁﬂi&ﬂ€]§‘]§i’)uﬂlﬂ\‘l‘ﬂuﬂﬂ 3



a a s =2 d' = = 3‘, =] d'
IFITHNIANEY NIANIIANDHIN 2 ﬂlﬂﬁﬂﬂ1§ﬁﬂy1‘ﬁuﬂ°ﬂ 4
4.3 MIVANIAWAZAT AU

a K % ] 4

I iElnau dadunalumaggieu

IarnfAnY IUANNIA 1 MAMIANE

(Y]

Y o =‘l [ [ A a
5. suanmuﬂmmnumswﬂﬂsaammémm [}

o

Y o o k% I v d' d' v U Aa d A o v =%
Tommualumsnilasenu deuiuidenifeddesnuiainssuenuaud lagdd1uugsmmlns sy 2-3 au nazil
Ay o 1 A o o v Vo A g Ay v av A
swnuideuhaimugluuunazszaznaivangasimrua egnanisnia viadulassnuiadumsainamwaniIsemine
WerNNUMUIAINITNAIDING
5.1 Mmasuwlaage

o

d' U A d d' G o kY Y av A = d‘ 4! d‘ [ o

TasanuNeInuIalnssuenueuameindy in1snaaes AuaNIAY Warn nednyluisesntaseslaniun)
o ] a d d' o d' v R Y v o | 1 o o
wnAnyes laslionnsailuifinuuuziih wesnlassnu  WnAnmezdesdaminsaiugiian saziimsinaue
HANUAILNTUITENE

5.2 NASFIUNANSIFEU]

o = o g A A a 9 v v Y a ¢ A

wnanmnannsamauiuiin danudainglumsiszanalinnuiang q udainssuenveua vieldsunsu

a ¢ Yy a A o S ¥ o v v

AN ANDIMIMUIAINITHIATBINAI UM TINIATINH Tassnuansaduduuulumsiwannaela

5.3 %290

= ~ ~ = ~
MAMSANEIN 2 voslmsAnyN 4
5.4 NUIUKUIDHA

i a
3 iUIEnNa

5.5 MIAILGNMS
a % o Q'J o dYu a %] 1 H o
Ugaiimarinny Imsmimuatlaamslimliom dersddSviavevuazynansarivayunivninnlszs
A quy v A W A U A v
pl#YayavIMsgINLIAsIY BnTadifIeds  Tassnuldfnm
5.6 n3zUIUMIYssuMa
\l a 3
nuamsilszdivmasamilu 3 seu
4 - v : Ao < .
sou# 1 M3Usziiutdoanalnseinalnsany MBITAVVBINSANE MUUAYDVIUA
gaznasananuulfldlumsilassnuluiidentindnuniinaue
¢!' a v Y o d! v K Y = U o
sou# 2 M3UsziiumanInaNNHIHIN UM FINIATINY FanAn¥Ideimsdam
d' Y T o K Y o Aad d' | | = < Y a d
swnuitaaddriuiinanuldilassoaulaaidimsidlumailume imsifu siusaudeya nazdnsiziing
NgnAesmunanmadInims
d' a d! o ] Y ~ v o LY d Y Y & v
soudi 3 msilszifivwalassnu Faindndesimsdamnenuaiivanysawes Inssnu lasdeaasfiviun
U o A ) a o A o A (Y] d H :‘J
indnmnladuiiumsimlnssnuouianaduio asdsmsduiiumsuazussginglszasniiagll

& du a ' I v ° d‘d d v o' v
m‘tﬂumsz‘szmuwmmazsamﬂummﬂﬁmumsmmuaﬂummsﬂmu"lm1m1 3Au






[y 3 a v =]
ﬁanmmmﬁlumiﬂszmuwaunﬂnm

= A LY ¢ v Y
1. NDITIVYVHIIOHIaninuNn 114ﬂ1§611’i53ﬂ1|ﬂ3!!1!u (1n3a)

[ v [ d g‘) .
1.1 msdawa IFiuldamadeisnuuminendesssumaninaremsansniulSaygnas w.a. 2540 @d lwiainda

gl atiun 3 w.a. 2555) 40 12, 13 saz 14

Y =X ' | U dd‘ Al U A td! | a o 1 dw
1.2 mdawamsansuuaiu 8 szau mmam:mizﬂuﬂwmwmmmmm"!ﬂu

AU A B+ B C+ C D+ D F
ASTAY 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0
13 MyIanadpd 26,100 93a55sH@MSVIAINT , 31380 Mstnaulugamnnssu uay

[y Jd [y v
11480 a1 IFINITINeNHeud niudy 2 szau Aeszau s 414) uaz U (15hi14)

2. DIZVIUMSNIUABLINAIFIUNATNGNTVD1INANY

2.1.

MIMueUINAFIMNamsiBauvazinanmdiliduiamsanm

< v v
(1) TsnuaszuumsmuasuNadugnsmsiseu3veninanyuuaiuntiavesszvumssziuammnaielun
U Q

@
3

2.2.

azdesianudleasenu vazihldduiiunmsouussguadugns dedisziliunauenszdosaninse
v

asoaevld

msmuaevluszausgInasininanudsaiiumsiseumsaeuluszausedn

msmugevluszaundngasansamidlasfiszvulsziugamnmelu duliumsmiuasuinasgiume

MsBauiuazenuNa

PMSNIUTOLINATFIUHANSBEUIHAINNIDANEIGUTaMsANEN

Andiumsaane 1

)

(0]

©)]

“@

®

Mazmsinwivesiudia Uszilivontiudiaudaz suisumsane luduvesszaznalumsmaum
ANMTUADANNS ANNE NI ANTUlsvasTadinlumssznoumMINUITN
v Y o ¢ A ' & a =<
msasvaeunndiszneums Taamsveriidunyal e msdwuvaesuns ielsziiiuanuianelaly
L a t!' =< Y_ o g’J Al \ =\ d‘ = t!' 3 k%
tadafiaumsanywazidnmauluaaiszneumsiiu q Tumuszazaaeg wu Ui 199 5 Hudu
msUszfiudumie nazrseanuinninlumeanuvesuda
mydszdivnniadiailiilszneverdn lundvesnnundeusazanadoinmuIniisey s3unsavou q
finhmualunangas Aideaitesnumsiszneuaiinvesiintia saunallalemalfauedenamiulumsiiy
(% Wda‘ .é’ k4

nangaslHaBadua

< Y a a a v A I ¢ A v 4 v =R
anuAvINgnssnanaimeuen Nundsziiiuvangas nie luernsdiiay aennunienvesiindnuly

= am A aa v [ = v o I 4 =]
MILIYU UASTNUABU ) NNYIVBINUNISUVIUNILIYUZ HASNITWAUHIIINAITNIVDIUNANH

3. nammsduSamsanumundngas

Sladnmnaedndieg asumalnssadanangas uaziivietaazanlidind 146 wieda

Jamszaumagazanlidiniy 2.00 (MNIZVY 4 TAVASUUY)

aaszau s A7) lus1e3n 1e.100 a3555uTHSUIAINT , 71380 Msilnauly

d
ATIHNITN WA IN.480 FUUHIFINTTHENHUA

awva 4 4 y a d a v o
Aol jifmudenlvaug NaardninssumansuazumInandaniviua



