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Aircraft Conceptual Design using Multi-Objective Evolutionary Optimization: Comparative

study
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Design Environment) luaaefimsiesnssiiadosnmidsnasansorinlalasldmonduns Athena vortex lattice (AVL)
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Abstract

This paper demonstrates design of a commercial aircraft at the conceptual design stage by considering 2 objective
functions i.e. minimization of aircraft maximum takeoff weight and maximization of lift-to-drag ratio multi-objective
evolutionary algorithms (MOEAs). Dynamic stability is taken as a design constraint while design variables include
geometrical properties of the plane, consisting of the wing, empennage and fuselage. The aerodynamic coefficients
of flight were calculated by using SUAVE (Aerospace Conceptual Design Environment) whereas dynamic stability
analysis was achieved through using Athena vortex lattice (AVL) software. Pareto front obtained from various MOEAs
are compared by Hypervolume. MOEAs are contained as MOEA / D, Two-Arch2, RPBILDE, PICEA-g, KnEA/A-ENS

and KnEA. The obtained solutions for aircraft can be used for further design in the preliminary design stage.

Keywords: Aircraft conceptual design, Multi-objective optimization, Commercial aircraft
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a conceptual level aircraft design environment, incorporates
multiple infor- mation sources to analyze unconventional
configurations. Developing the capability of producing
credible conceptual level design conclusions for futuristic
aircraft with advanced technologies is a primary directive.
Many software tools for aircraft conceptual design rely
upon empirical correlations and other handbook
approximations. SUAVE proposes a way to design aircraft
featuring advanced technologies by augmenting relevant
correlations with physics-based methods. SUAVE is
constructed as a modular set of analysis tools written
compactly and evalu- ated with minimal programming
effort. Additional capabilities can be incorporated using

extensible interfaces and prototyped with a top-level script.
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The flexibility of the environ- ment allows the creation
of arbitrary mission profiles, unconventional propulsion
networks, and right-fidelity at right-time discipline analyses.
This article will first explain how SUAVE’s analysis
capabilities are organized to en- able flexibility. Then, it
will summarize the analysis strategies for the various
disciplines required to evaluate a mission. Of particular
interest will be the construction of unconven- tional
energy networks necessary to evaluate configurations
such as hybrid-electric com- mercial transports and

solar-electric unmanned aerial vehicles (UAVs)
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Figure 1 Flow chart of aircraft conceptual design
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Table 1 Hypervolume values from various meta-heuristics

Z axis

y axis -20

10

40
730

X axis

Figure 9 The Optimal result model of conventional aircraft

Algorithms Mean Hypervolume Standard deviation Ranking
MOEA/D 93.1733 2.9978 3
RPBILDE 104.4809 0.0234 1
PICEA-g 78.3110 0.3290 6
MnKnEA 96.8586 3.6633 5
KnEA/A-ENS 92.9765 2.9562 4
Two-Arch2 103.5148 0.3732 2
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Table 2 Design variables
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Table of design variables.

No. design variables Lower bound Upper bound Optimal result
1. Wing quarter chord sweeps angle (deg.) 10.00 30.00 30.00
2. Wing taper ratio 0.30 0.70 0.47
3. Wing spans (m.) 20.00 35.00 35.00
4. Wing root chords (m.) 4.00 8.00 4.09
5. Wing incidence (deg.) 0.00 4.00 0.78
6. Flaps end of wing span (start at 0.1) 0.15 0.30 0.25
7. Ratio of flaps with mean chord 0.50 0.70 0.67
8. Ailerons end of wing span 0.80 0.95 0.86
9. Ratio of ailerons with mean chord 0.10 0.25 0.14
10. Horizontal tail quarter chord sweeps angle (deg.) 20.00 40.00 39.18
11. Horizontal tail taper ratio 0.35 0.65 0.36
12. Horizontal tail span (m.) 10.00 18.50 10.00
13. Horizontal tail root chords (m.) 3.50 6.20 3.50
14. Horizontal tail incidence (deg.) -8.00 -4.00 -4.98
15. Ratio of elevator with mean chord 0.15 0.30 0.30
16. Vertical tail quarter chord sweeps angle (deg.) 20.00 35.00 28.99
17. Vertical tail taper ratio 0.25 0.50 0.25
18. Vertical tail span (m.) 5.00 8.00 5.00
19. Vertical tail root chord (m.) 4.00 8.00 4.10

20. Ratio of rudder with mean chord 0.15 0.30 0.15

21. Thrust require (kN.) 20 30 25.28

22. Flight attitude at cruise (km.) 6.00 11.00 8.50

23. Wing translation of x axis (m.) -3.00 3.00 -1.40

24. Cruise speed (Mach number) 0.65 0.85 0.74

Table 3 Constraints
Table of limit constraint.
NO. Constraints Lower limit Upper limit Optimal result

Throttle 0 0.9 Figure 5
Time to 30 deg of bank angle 1 2.5 1.43
Coefficient of pitching moment versus angle of attack - -0.1 -6.24
Angle of attack - 10 Figure 6
Coefficient of yawing moment versus side slip angle 0 - 0.075
Deflection of elevator (deg) -10 10 -1.59
Deflection of rudder (deg) -10 10 -4.30
Deflection of aileron (deg) -10 10 10
Short period frequency 1 - 6.13




Vol 38. No 5, September-October 2019

Table 3 Constraints (Continue)
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Table of limit constraint.

NO. Constraints Lower limit Upper limit Optimal result
Short period damping ratio 0.5 1.1 0.51
Phugoid frequency 0.1 1 0.12
Phugoid damping ratio 0.04 0.4 0.06
Dutch roll frequency 1 - 243
Dutch roll damping ratio 0.08 0.6 0.42
Spiral time constant 1 - 2.59
Rolling time constant 0 1 0.32
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Abstract

In this research, an experimental investigation of the thermal and flow friction characteristics of tubular heat exchanger
(HE) for single-phase forced convective flow with conical-diffuser inserted in the inner tube was performed. The aim

of using the conical-diffuser is to create vortex flows having a significant influence on the flow turbulence intensity
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leading to higher heat transfer enhancement in the tested tube. The air flow and heat transfer characteristics are
presented for turbulent flow, Reynolds numbers (Re) ranged from 4190 to 25,800. Three different pitch ratios (PR) of
conical-diffuser arrangements in the test tube are introduced with PR = 1, 3, 5, 7 and 9 in each run. The heat transfer
and energy loss due to friction for propelling air through the tube are presented in terms of Nusselt number (Nu) and
friction factor (f), respectively. It was found that each application of the conical diffuser can help to increase considerably
the heat transfer rate over that of the plain/smooth tube by about 247%. The thermal enhancement factor (TEF) of

the conical-diffuser is in the range of 1.28-1.35 where its maximum, regarded as the optimum point, is at PR = 1 and

Re = 4190.

Keywords: Conical-diffuser, Heat exchanger, Vortex flow, Flow resistance, Thermal performance
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Abstract

The objective of this research is to study the air flow rate control of a pneumatic system of a machine that is used in
the automatic pouring of raw milk into a storage tank. The study was used to setup the amount of air flow rate and
the pressure to control the pneumatic system in the raw milk storage tank machine in order to operate without surges
and to reduce losses while pouring raw milk in the collection process. The pneumatic system used a PLC control
system . The experiment used water instead of raw milk (they are the same weight) in the 40 L storage tank and set
the air pressure of the pneumatic system at 7 bar. The time for pouring the milk into the storage tank was set at 15
seconds and the air flow rate was controlled at 25%, 50%, 75% and 100% (by adjusting position of the control valve).
It was found that the air flow rate in the control system affects the water pouring that can be obtained. When the
position of air flow rate control valve was adjusted to low level, the raw milk storage tank machine can pour out the
water with high efficiency because the water in the tank has no surges and splashes. Then, it was found that the time
of pouring water completely is 14 seconds and the air flow rate control valve set at 25% causes the least water loss

for this machine. This is a development in the automation of the raw milk processing system.

Keywords: Pouring machine, Raw milk, Automatic system
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Figure 1 The pouring for raw milk storage tanks
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Figure 2 The model of pouring raw milk storage tank
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Table 1 The average water pouring of clearing for the raw milk storage tank at the opening the valve controlling
for the flow rate of air 25%, 50%, 75% and 100% at the air pressure 7 bar (simulated by pouring water)
) The amount of The amount of water that can be poured Percentage of the amount of water that can be
(S:::n(::d) water inside the (Liter) poured (%)
Tank (Liter) 25% 50% 75% 100% 25% 50% 75% 100%
5 40 8.73 12.73 18.57 8.20 21.83 31.83 46.43 20.50
6 40 10.70 14.50 23.10 10.10 26.75 36.25 57.75 25.25
7 40 18.43 19.34 27.50 12.50 46.08 48.35 68.75 31.25
8 40 25.97 25.97 28.93 12.90 64.93 64.93 72.33 32.25
9 40 30.27 35.27 29.90 14.25 75.68 88.18 74.75 35.63
10 40 33.03 38.03 30.27 18.50 82.58 95.08 75.68 46.25
11 40 38.07 38.54 32.57 22.00 95.18 96.35 81.43 55.00
12 40 38.67 38.67 29.14 25.53 96.68 96.68 72.85 63.83
13 40 38.77 38.03 30.63 25.87 96.93 95.08 76.58 64.68
14 40 39.07 39.57 29.43 26.40 97.68 98.93 73.58 66.00
15 40 39.17 39.65 27.5 26.75 97.93 99.13 68.75 66.88
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Table 2  The average water pouring of remaining in the tank for the raw milk storage tank at the opening the valve
controlling for the flow rate of air 25%, 50%, 75% and 100% at the air pressure 7 bar (simulated by pour-
ing water)

The amount of The amount of water left in the tank Percentage of the amount of water left in the tank

Time L. . )
(Second) water inside (Liter) (%)

the Tank (Liter) | 25% 50% 75% 100% 25% 50% 75% 100%
5 40 30.97 26.95 4.36 9.45 77.43 67.38 10.90 23.63
6 40 28.90 25.10 1.00 5.40 72.25 62.75 2.50 13.50
7 40 21.18 20.22 0.20 2.84 52.95 50.55 0.50 7.10
8 40 13.56 13.56 0.12 0.77 33.90 33.90 0.30 1.93
9 40 9.18 4.28 0.10 0.37 22.95 10.70 0.25 0.93
10 40 6.12 1.62 0.50 0.00 15.30 4.05 1.25 0.00
11 40 0.85 1.04 0.20 0.00 213 2.60 0.50 0.00
12 40 0.43 0.95 0.00 0.00 1.08 2.38 0.00 0.00
13 40 0.33 1.57 0.00 0.00 0.83 3.93 0.00 0.00
14 40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Table 3  The average amount of wasted water falling on the container for the raw milk storage tank at the opening
the valve controlling for the flow rate of air 25%, 50%, 75% and 100% at the air pressure 7 bar (simulated
by pouring water)

The amount of | The amount of water lost doesn't fall on the Percentage of the amount of water lost doesn't

Time water inside container (Liter) fall on the container (%)
(Second)

the Tank (Liter) | 25% 50% 75% 100% 25% 50% 75% 100%
5 40 0.30 0.32 17.07 22.35 0.75 0.80 42.68 55.88
6 40 0.40 0.40 15.90 24.50 1.00 1.00 39.75 61.25
7 40 0.39 0.44 12.30 24.66 0.98 1.10 30.75 61.65
8 40 0.47 0.47 10.95 26.33 1.18 1.18 27.38 65.83
9 40 0.55 0.45 10.00 25.38 1.38 1.13 25.00 63.45
10 40 0.85 0.35 9.23 21.50 213 0.88 23.08 53.75
11 40 1.08 0.42 7.23 18.00 2.70 1.05 18.08 45.00
12 40 0.90 0.38 10.86 14.47 2.25 0.95 27.15 36.18
13 40 0.90 0.40 9.37 14.13 2.25 1.00 23.43 35.33
14 40 0.93 0.43 10.57 13.60 2.33 1.08 26.43 34.00
15 40 0.83 0.35 12.50 13.25 2.08 0.88 31.25 33.13
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Figure 5 The percentage of the water pouring of clearing for the raw milk storage tank
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Figure 6 The percentage of the water pouring of remaining in the tank for the raw milk storage tank
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Figure 7 The percentage of the wasted water falling on the container for the raw milk storage tank
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Abstract

The objective of this research was to study wind speed data at Kalasin province in the upper northeast of Thailand.
Wind speed and direction at 60, 90 and 120 meter height above ground level (AGL) on a 120 m Guy Mast triangle
tower, were recorded and analyzed for the 5-year period from January 2012 until December 2016. TheWeibull
Distribution Function was used to analyze data yearly, monthly, and by daily periods. The wind speeds were found to
be 3.12, 3.62 and 3.93 m/s and Power Density in this area was 37, 56, 72 W/m’ at 60, 90 and 120 meter height AGL
respectively. The wind direction was mostly from between northeast to south and had shape (k) and scale parameter

(c) mean values between 2.00 to 2.05 and 3.60 to 4.50 m/s. sares

Keywords: Wind Energy, Wind Potential, Wind Speed, Kalasin Province, Weibull Function
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Figure 1 Wine measurement site (K)

Table 1 Wind mast and all equipments
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Figure 2 Wind mast and all equipments

Anemometer NRG#40C

3-cup type, Measuring range 1-96 m/s

Model Detail Manufacturer
120 m mast tower Guyed Lattice Mast
NRG System

Wind Vane NRG#200P

Measuring range 0-360 degree, -55 to 60 degree C
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Figure 4 Monthly wind speed variation
Table 2 Seasonal wind speed distribution (m/s)
Height above ground level (m)
Seasonal
120 m 90 m 60 m
Winter 3.99 3.65 3.16
Summer 4.00 3.75 3.26
Rainy 3.83 3.51 3.01
80 -
10 | ~+120m AGL 0.80 ~~WSC60.90AGL ~B-WSC90-120AGL
-=-9%mAGL 0,70 -
6.0 -=60m AGL
0.60 -

n

Wind speed (m/s)
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e
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Figure 5 Time of day
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Figure 6 Wind ShearCoefficient
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Table 3 wind speed variation in day and night (m/s)

Height above ground level (m)
Time
120 m 90 m 60 m
Day (07.00-18.00 .) 3.46 3.36 3.14
Night (18.00-07.00 #.) 4.29 3.86 3.04

wILHaUaN (Wind Shear Coefficient (WSC))

Figure 6 usdtdauauuaasliifiuin WSC 1ade
PaauTImanHianuTIan 32W319 60-90 LWaT Ao
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Weibull distribution
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Figure 7 Weibull distribution curve 2012-1016
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Table 4 Summary shape (k), scale parameter (¢, m/s) and power (P, 1 / ;2) 2012-16

Height above ground level (m)
Year Parameter
120 90 60

k 2.10 211 2.02
2012

c 4.5 41 3.5

P 69 53 38

k 2.07 2.09 2.01
2013

c 4.6 4.2 3.6

P 76 58 38

k 2.04 2.05 2.01
2014

c 4.5 4.2 3.6

P 76 58 38

k 2.00 2.02 1.98
2015

c 4.5 4.2 3.6

P 75 58 39

k 2.09 2.07 1.97
2016

c 4.4 4.0 3.5

P 67 51 35

k 2.05 2.07 2.00

Annual
c 4.5 41 3.6
P 72 56 37
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Table 5 Wind Power Density (W/m?)

Height above Wine speed (m/s) Wind Power
ground level (m) Density (W/m?)
120 3.93 72
90 3.62 56
60 3.12 37

fNa9ad (Wind Power Density, W/m 2 )
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Abstract

Phra Nakhon Si Ayutthaya province has many ancient temples which represent the prosperity of high-class Royal
architecture over the last hundred years. However, study and data collection found that the murals of these ancient
temples have been damaged, mainly due to moisture in the rainy season. In particular, the humidifying system in the
buildings may be inappropriate, producing an adverse effect on the murals with peeling and deterioration. In order to
preserve and inherit the beauty of various Royal arts, the numerical simulation approach is required. The simulated
flow field and moisture distribution of the ordination hall style using 3D computational fluid dynamics (CFD) is the focus
of this research. To extend the life of ancient murals, a plan for the treatment of these archaeological and ancient
temples is proposed. Clearly, the moisture content, wind direction and the relationship of the building size are taken
into account. The simulation results found that the size and style of temples influence the flow field and moisture
accumulation. The data can be used to plan the design of an effective and specific ventilation system and also permit

the application of advanced engineering knowledge effectively in archaeological temple preservation projects.

Keywords: Numerical Simulation, Moisture, Ancient wall painting, Archaeological Temple.
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Aruuda

Figure 7 The Damaged mural painting inside the Ordi-
nation Hall, Wat Chang Yai
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Abstract

Combustion is a very important process for changing energy from various fuels. High heat from combustion is employed
for various engineering applications. However, analysis of combustion processes is very complex, since physical
mechanisms are related to many chemical reaction equations and various scales of turbulent motions. In order to save

costs for experimental set up and understanding in more detail, a numerical study of combustion was performed in

the study. The combustion of methane (CH4) using turbulence interaction of RNG k& —& combustion with detailed
kinetic mechanism, 53 species and 325 reactions was chosen in this work. The results of the temperature predictions
from a two-dimensional case are compared with the available experimental data from Sandia National Laboratories.

The inlet velocity, angle of injection and temperature of methane and air are the main parameters to predict heat
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release and reaction rate of hydroxyl (OH), carbon monoxide (CO) and carbon dioxide (COZ). It waws found that the
flow velocity and the injection angle of methane influenced changes in the shape of the flame while the temperature
increased the reaction rate of CO, CO2 and OH significantly. It can be concluded that the physical properties at the
inlet have an effect to the rate of chemical reactions of combustion and the amount of product gas generated after

combustion. For academic understanding of the combustion process on the rate of reaction, however, large eddy

simulation with dynamics structure is a suitable choice for future studies.

Keywords: Detail Chemistry Mechanism, Large Eddy Simulation, Turbulence Eddy Dissipation Concept.
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Abstract

Plumeria is an economic plant which has a high value and demand in domestic and international markets. However,
production is limited by an unsuitable environment, as the average ambient temperature for planting should be around
18-20 °C throughout the year, which allows Plumeria to flower during winter. Therefore, the researcher used a cold
room to control temperature and utilized the Internet of Things (loTs) concept to track internal and external conditions
with 3 types of experiment. The researcher used 6 ea of DHT22 sensors to measure temperature and humidity, a
YHDC SCT-013 sensor to measure electricity, and an Arduino IDE program to write commands on Node MCU (ESP8266
and ESP32) to receive data that was then sent to Cloud (Firebase), allowing users to analyze, track data and forecast

the energy consumption of the cold room with reporting the efficiency of the system (sCOP) in real-time.
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Figure 6 Sensor installation map
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Figure 9 Thermo scan measured the temperature inside
the mobile freezer container on the 30" March
2019

Figure 10 Thermo scan measured the temperature
outside the mobile freezer container on the
30" March 2019

aytuazionsatua
WANIIALRITH
1. mu”’si‘iuﬁmmma%’m"q@qﬂnmiﬁ@]muqmmﬁ
wazanugumeluiazmewanioain e lFlumsiniien
nseanaenUeIduNzeITa e
2. qmqﬂﬂsfﬁmmmLﬁumqmﬂgﬁ%uﬂuﬂﬁﬁm
nafanTeanaanvaInuizesda lasandoiTuirasia

5B =Sp.

m%gﬁua:mm%ué’wﬁﬂﬁ DHT22 uazdwlnaadayaiin
§U3N3AaN24 Firebase lag Node MCU ¥lwildau
fNNI0ATIAFALMITBIDITT UL A NALEnleaaae
L3810 gﬂ“ﬁdﬁdﬁ’m’ﬁﬂiﬁﬁ%’ﬁm’]ﬁ@%’]Lﬁ@]“ﬁuﬁﬂﬂﬂ’n&lﬁ(ﬂ
Un@ieng 9 pasrzuurinanuLdns

J Sci Technol MSU

3. iagamnL‘ﬁul,‘ﬁas’uam’l,ﬁl,ﬁmws:uu‘r‘h
anuinvosrasfunaeuianansavnanuiwldaad
a3l mmxamﬁamiﬁ']mmuquqmﬁgﬁLﬁﬂiﬁuﬂws
wilsninmseanaenuadtuuzesEe

4. anmInessdwiazaivguamngiiniglu
weaduliegluzag 18 - 20 aseuoaGus wiadnninud
Filiaansamiioninldduusssdaoanaenld Ssa1adas
ﬁﬂﬁiﬁﬂﬂﬁﬁaaqmﬁgﬁﬁu 5 fmanzay wie Tedudu 9
RN

naanssnlsznie

TASIUIAINTTNASBINAIE0Y MIDONUUUTZUL
amqumﬁqﬁw"w"amﬁmﬁ']miaaﬂ@anmaaﬁumm%@
#1139982968AUNTUIAN A7.5uTaN SWITRIuAUS
819175 UTzdnamsin BTN T RTEIN WRIANLIaY
INBATEANENS INewaLan, wedinms Saudszan,
%0933 PID meadmiedesna aasdanssuenaas fild
lﬁﬁ’lLmzﬁ']ua:aﬁumg‘,u*‘ﬁ';slmﬁal,ﬁal,l,nwlm]”auﬂws'm
maﬂ‘[momuama%awgsz‘»f uaz wipgny 13dad
LﬁT'maamumm%@]ﬁ’tﬂumsﬂ@aaaﬁiﬁm’mn;mw LaY
Baloaaudi uazgUnInlnnann1Ivinng vaTaUNIZA M

L@N&E13819D9

1. ﬂaau’%msmu”?ﬁfﬂLLazﬂszﬁuqmmwmiﬁnm. (2560).
Thailand 4.0 Tuiaaduiadantszindln mjmmﬁ"@ﬁ"@
Tuas uazdofiu. dudle 12 Famnaw 2561. http:www.
libarts.up.ac.th/v2/img/Thailand-4.0.pdf

2. we nashung fasu. (2560). laTaMIsILETUR@IIN
MINAANZLIIRIN UzedTa snatnwd 39nda
waswen 1 2553. dwda 12 Famaw 2561.http:/
www.research.doae.go.th/webphp/webmaster/file-
workres/1347258059006.pdf

3. https://www.dailynews.co.th/agriculture/635276. ﬁuLﬁla
12 §IvAN 2561.

4. http://www2.dede.go.th/bhrd/old/web_display/web-
semple/Commercial(PDF)/Bay39%20Air%20Condi-
tioning_Rev1.pdf. duiila 15 Faman 2561.

5. https://ienergyguru.com/2015/01/Lﬂ'§ladﬂ%'1_lmmﬂ
Lmusplit-typemﬁnmsv‘hm’mLﬁumaal,ﬂ‘%'aaﬂ%'u
oM. duidle 15 Famaw 2561.

6. https://learn.openenergymonitor.org/electricity-moni-

toring/ct-sensors/how-to-build-an-arduino-energy-



Vol 38. No 5, September-October 2019 Design of Monitoring System for Induced Flowering of Plum Mango 525

monitor-measuring-current-only. ﬁmﬁa 4 e
2561.

7. avdwiant dwlawius. Jassmauitlymuzesde
VTN U aNANAANA LB HTINTABATUILN.”
LNANITHEIUUANRATANHA T ANENABINBATANFAT,
2560.

8. TUNYA WIAANINN. adduanuasthunadsenda
(FruuavialsEninwmsinew). WSyanidwus
MABTIBAINTTULATEING ATKEIAINTINANEAT
UAINGNRELNBATANENS. 2559;1(1):1-82

9. Chinawat Yapwattanaphun , Vusie L. Mavuso. Effect
of environmental conditions on flower induction of
marian plum (Bouea burmanica Griff), Agriculture and

Natural Resources 51 (2017) 243-246



AWuraualy

llsunsauasnsauansiamaiaiasinsnigdoyananlagldssuuialsiyd

Machine Health Condition using Multi data based on Neuro-Fuzzy system

INUG FUINTIATVIT, NABINH 1AFITIW
Worakan Sumriddetkhajorn’, Hataitep Wongsuwarn®
Received: 12 July 2019; Revised: 13 August 2019; Accepted: 10 September 2019

Q 1

nanaga
a Qs dv I =1 v v lﬂl Q v dl v =3 [

mmwmamuuumumiﬂnmmiﬂ‘s:qﬂ@]“L“ﬁLLazaﬁﬂﬂimemwaauLmaaﬁmi mnmaa&awaumﬁmau’h aNNLT W
Ny INNBLAes, MIFUEINON WAz mgmﬂluﬁﬂﬁu HURINITOLILONDIRNHUSAMNULTEAEY LN DU HRDIUENIN
PYpILAIDIINT L‘ﬁaﬂ‘lm”%mmmamnﬁﬁvl,ﬂmwaa‘uLLa:maLLuuLmusﬁawﬁwgaaﬂ'wgnﬁaa Iﬂﬂﬂﬁig@iﬂﬂmwl,%saULLa:
IWIAANNIAIFIBEING (ISO) luLL@ia:g‘ﬂLLuus’fm:LﬂuﬂiﬂmﬁLmqmmvﬁmswmn%mﬂﬂi:mﬂ 9T 1e3adin
Taalwih dudu lasnisnesasuulditnafvdannsfishldsunsuusziniaslenintdaag ilunaseumiy
LA3I9NIFABITIUNNTNARDI FNNTUSUTOUMTLAWATEIVBINDLADTVBILATBITNTUAL A NI ANNIAUULNUVDINDLADS
L‘ﬁaé‘fdm@lLLa:L'ﬂ‘%wLﬁmﬁhﬁLmn@mizﬁiwiaumimwawaLma*fu,a:§aLﬂmmiu,amNamwﬁwmwaﬂﬂmmu
luunanuidunsienzidszantnnlagRamandanuRanana biunisasageulunIaTIagauaNRyRIe
LATDIANTITNIN TLUUWTTR03N uaz szuuialsiadasin unlUsunsy MATLAB HadwsuaItaRana1aan ssuuWadasin

' = a lc; = d! 1 a a t!l nﬂl = a £ a a a
wunlidnanuianwanaegi 70% D9 140% Tewudnlidranuianaiangs WallSoufsunuszuuiilswadaain
1 a ldl =1 dl a a a v A 3 v a i Qs Qs a a
AnNuRanaaagi 3% 09 37% Va9 NIz ia lswesdaadn VlmLiﬂugmnmayjmiaLwﬂ,umanaunmzuuﬁaﬁaﬁaaam
L‘%wimnmsaammmm:gn51\1’5\1@11u*’iagamn@hmmgmmna (ISO)

ardamy: szuuialsvled, Tayawnay, teutizeaieiny,

Abstract

This paper reports the development of hybrid monitoring and analysis software for those who are interested in hybrid
analysis. When the machines were operating, the situations that made motor current, vibration and oil could demonstrate
the characteristics of machinery status. Somehow, to provide engineers could detect and make maintenance plans by
observing and collecting the data as speed and magnitude to compare with ISO standards. This may be of benefit in
many industries such as aerospace and industrial power plant etc.

In the experiment, the software may collect the data from a sensor through NI hardware. To experiment the
project for testing by using the virtual machine, the experiment has gone through the motor rotation and add the mass
on shaft to compare the data and distinguish the status that shows upon interface the program. In this paper, the
performance was analysed based on the RMSE between fuzzy logic and Neuro-fuzzy systems on MATLAB. The result
errors obtained from fuzzy logic of 70% to 140% were relatively higher if compared to Neuro-fuzzy systems of 3% to

37% due to Neuro-fuzzy training from real hybrid data but fuzzy systems designed reference follow ISO standard.

Keywords: Neuro-fuzzy system, Hybrid data, Machine Health.
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ANFIS Structure
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1. ifxis A1 and y is B1, then f1=p1x+q1y+r1.

2. ifxis A2 and y is Bz, th‘en f2=p2x+q2y+r2.
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Figures 2. Neuro-fuzzy diagram form.
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Table 1. Vibration (RMS) 1ISO10816-3 for design mem-
bership Fuzzy Logic.

Input 1 Vibration

(mm/sec) Output
0-4.5 Good

4.5-11.2 Caution
>11.2 Waring

Table 2. Temp for design membership Fuzzy Logic.

Input 2 Temp
. Output
(°C)
0-80 Good
80-90 Caution
> 90 Waring
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Table 3. Oil 4 microns 1ISO4406 for design membership
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Table 7. Current Imbalance (%) for design membership

Fuzzy Logic. Fuzzy Logic.
Number of Particles Input 1 Input 1
Output Output
4 Microns Scale number Imbalance (%)
0-5000 0-19 Good 0-6 Good
5000-20000 20-21 Caution 6-10 Caution
20000-160000 22-24 Waring 10-20 Waring

Table 4. Oil 6 microns ISO4406 for design membership

Table 8. Current Imp. Imbalance (%) for design membership

Fuzzy Logic. Fuzzy Logic.
Number of Particles Input 2 Input 2
Output Output
6 Microns Scale number Imp. Imbalance (%)
0-1300 0-17 Good 0-7 Good
1300-5000 18-19 Caution 7-12 Caution
5000-160000 20-24 Waring >12 Waring

Table 5. Oil 14 microns 1SO4406 for design membership

Fuzzy Logic.
Number of Particles Input 3
Output
14 Microns Scale number
0-160 0-14 Good
160-640 15-16 Caution
640-160000 17-24 Waring

Table 6. Oil Viscosity for design membership Fuzzy Logic.

Range Viscosity Input 4
Output
(mm2/s) Viscosity Class
1.98-7.48 VG2-VG7 Good
9-11 VG10 Caution
> 11 >VG10 Waring
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Table 9. Current Fp Amplitude (dB) for design membership

Fuzzy Logic.
Input 3
Output
Fp Amplitude (Delta dB)
>48 Good
36-48 Caution
<36 Waring

Table 10. Current Peak One (dB) for design membership

Fuzzy Logic.
Input 4
Output
Peak One (Delta dB)
0-10 Good
10-20 Caution
> 20 Waring

Table 11. Current Peak Two (dB) for design membership

Fuzzy Logic.
Input 5
Output
Peak Two (Delta dB)
0-10 Good
10-20 Caution
> 20 Waring
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Table 12. Current Peak Three (dB) for design member-
ship Fuzzy Logic.

Input 6
Output
Peak Three (Delta dB)
0-10 Good
10-20 Caution
> 20 Waring
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Table 13. Current Peak Four (dB) for design membership

Fuzzy Logic.
Input 7
Output
Peak Four (Delta dB)
0-10 Good
10-20 Caution
> 20 Waring
s luly
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Figures 3. Vibration diagnostic systems based on Fuzzy
logic Follow ISO 10816-3 Type G2/4 Rigid
Speed 1500 RPM.
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Figures 7. Total 21 rules of Current Analysis.
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3.1 (RS is Waring) and (Tem is not Good) then (LED i DO) (1)
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Figures 9. Total 6 rules of Vibration Analysis.
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Table 14-16

Table 14. Motor Current Data for Test.

Input 1 Input 2 Input 3 Input 4 Input 5 Input 6 Input 7 Output

0.3 0.4 62 4.5 -9.8 -83 44 1

0.6 2.2 63 26 43 30 10 1

Table 15. Oil Data for Test.

Input 1 Input 2 Input 3 Input 4 Output
65.68 21227.8 6724.7 412.9 3
65.5 10751.7 3131.1 203.7 2
Table 16. Vibration Data for Test.
Input 1 Input 2 Output
30 0.64 1

50 2.03 2
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Table 17. RMSE estimation performances compared among different Fuzzy Logic models and Neuro-Fuzzy Logic

models.

RMSE Test

Type Data RMSE Test Fuzzy Neuro-Fuzzy
Current Average 0.9487 0.003885
Current Maximum 0.8367 0.032672
Oil Average 1.4142 0.37357
Oil Maximum 0.7746 0.37688
Vibration Average 0.5477 0.31682
Vibration Maximum 0.7071 0.32356
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Characterization of Poly(L-lactide) and Poly(D-lactide) blends by solution casting process
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Abstract

Polylactide is the most widely used biodegradable polymer. The high thermal stability and mechanical properties of
polylactide makes permit a wide range of industrial applications. Polylactide has two isomers; Poly (L-lactide) (PLLA)
and Poly (D-lactide) (PDLA). Blended PLLA and PDLA forms in a stereocomplex have melting points around 220-
230°C higher than pure PLLA or PDLA 50°C. In this experiment, PLLA and PDLA were blended by a solution casting
process using dichloromethane as solvent. The ratios of PLLA:PDLA were 100:0, 90:10, 70:30, 50:50, 30:70, 10:90
and 0:100. The blended films were then tested for their mechanical properties and thermal stability. The results showed
that PLLA:PDLA at 50:50 had only one melting point around 225°C while the melting temperatures of neat PLLA and
PDLA were about 172-175°C. Moreover, the blend materials also had higher tensile strength than pure PLLA or PDLA
55% as well as higher thermal stability than pure PLLA or PDLA.

Keywords: Film, Polylactide, Poly(L-lactide), Poly (D-lactide), Stereocomplex
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0:100 172.84 | 43.8078
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Abstract

Screw conveyors are widely used in conveying processes in agriculture and manufacturing industries for transporting
granular materials. The performance of a screw conveyor can be affected by many factors, such as shape and size
of the granular materials, influence of the friction between each particle and between particle-walls, rotational speed
and geometries of screw, inclination of the screw conveyor, screw conveyor design and mass flow rate. In this study
we examine the movement of materials within the screw conveyor using the Discrete Element Method (DEM) to
simulate granular flow and investigate performance in terms of variations of particle speeds (300 — 700 rpm), incline
of a screw conveyor (0 — 15 degree) and the characteristics of the pitch (P) to diameter (D) of screw conveyor 0.5P/D,
1.0P/D and 1.5P/D. The results show that the amount of material is accumulated at low speed and the ratio of P/D is

low. The amount of material will decrease as the speed increases or the ratio of P/D is adjusted accordingly.

Keywords: Screw conveyor, Discrete Element Method (DEM), Mass flow rate, granular materials
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Figure 2 Geometry of screw and shape of particle.
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Figure 3 Ratio of pitch (P) and diameter (D) of screw
(a) 1.5, (b) 1.0 and (c) 0.5.
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Figure 4 Comparison of DEM and Experimental Results
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Figure 5 Mass of particle in a horizontal level with the

ratio 0.5P/D, 1.0P/D and 1.5P/D.
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Figure 6 Mass of particle in the horizontal level (P/D =

1.0) with 0, 5, 10 and 15 degree
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Figure 7 Particle dispersion for various rotation speeds
View from left to right: side view, section long
view, cross-sectional view. (a) 300, (b) 400,
(c) 500, (d) 600 and (e) 700 rpm
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Figure 8 Particle dispersion for various rotation speeds
View from left to right: side view, section long
view, cross-sectional view. (a) 0, (b) 5, (c) 10,

and (d) 15 degree.
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N1328NUUY IC package @TaaﬁmiﬁﬂvlﬂmaauLﬁamnaauqmﬁgﬁﬁﬁwm chip 8@ laiLAn temperature limit ﬁgﬂ
fvualy Fsmianaseuiudasliiiamn, ﬁ@iﬂ"ﬁﬁhﬂga waziianugssnndusanduatnaunn o Twawddoitle
Urzgndldisnismenludiefuuudeaanldsunsy ANSYS Lﬁammmﬂsnﬁuqmﬁgﬁﬁﬁa chip laagneTiasinay
Lﬂ:aﬁnmwamaaﬁumi@mq ganyszunuanNsen las IC package Adenldunsdidnwnlunuddoid datszinn
TQFP-EP s‘féaﬁmulﬂuqmm%mm ENUUUA INHANTANHINLIIMNTIEILUTUNTN ANSYS mmsmiwamqmwgﬁﬁ@mmm
fmiinvas chip lddlasiianulnaidsinnuasaluszey £ 1% uasnuindssintawmsszunoanuiauweld IC package
sfiudulunsdiaoluil e 1) tRnamevasessisznauly IC package swldin Umavas IC package, 1wW1Av83 chip,
ANUAUIVDY chip, VW IAUBITAY exposed pad UALINWIWI lead frame 2) Ry fudszansmstanuian (k) va4
die attached (DA) waz mold compound 3) lwAN &3z NI INANN3ow (h) fiwes IC package Waz PCB 4) Ly
Y11av89 PCB uaznstdenldafiauas PCB il thermal vias

o

arda: lsunsuuends ussadueiled gaunnfifingn wwuiraamanuian

Abstract

For the design of an IC package, one of the primary concerns is the critical temperature limit, where the chip surface
temperature of the designed package has to be below the critical temperature limit. The current testing method requires
a long testing time, high cost and complex procedures. Therefore, this research is interested in applying the finite
element method by using ANSYS simulation software to quickly evaluate the chip surface temperature and to
investigate the effects of different parameters on heat transfer out of the package. The IC package used in this study
is the TQFP-EP package, which is widely used in the automotive industry. It was found that the ANSYS simulation
could predict the chip temperature accurately within £ 1% error. It was also found that the heat transfer efficiency
could be improved by many approaches. The first approach is by increasing the dimensions of the IC package
components including the package size, chip size, chip thickness, exposed pad size, and the number of package legs
of the lead frame. The second approach is by increasing the thermal conductivities of the die bonding material and
the mold compound. The third approach is by increasing the convection heat transfer coefficients around the surface
of the IC package surface and the PCB. The last is achieved by increasing the size of the PCB and by choosing the
type of PCB with thermal vias.

Keywords: ANSYS simulation, IC package, chip surface temperature, thermal modeling.
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Figure 1 Cross section and heat flow paths of TQFP-EP
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Table 2 Thermal conductivities of components of TQFP-

EP
Component Material Thermal conductivity

Chip Silicon 146.44 Wim.'C
Die Attached Adhesive 1.5 W/m.oC

Mold Compound Plastic 0.84 W/m.C
Lead Free Solder Sn-Ag-Cu 50 W/m.oC

Pad Cu 391 W/m.'C
PCB FR4 0.18 W/m.'C

*FR4 (FR=Flame Retardant) is a glass fiber epoxy laminate

PMIR I TUAZ U TULUTL A D WIS WA WO BLU UG
WANNZENYDI TQFP-EP Waazaua i uiniofiauudaad
WUUFIR0IUTINNE 114,751 LORLUUG ﬂi:ﬂamﬁmg‘wia
FaRuAL TN b 349,924 9068

Figure 2 A 3D model of TQFP-EP symmetry 1/4
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Figure 3 (a) Package and PCB temperature distribution
of TQFP-EP no.1 and (b) Chip temperature

distribution of TQFP-EP no.1
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Table 4 Validation result of TQFP-EP

Type
TQFP-EP no.1 TQFP-EP no.2 | TQFP-EP no.3
Power 1.38 W 137 W 1.09 W
QJA measurement 18.69 "C/W 18.00 "C/W 16.10 "C/W
6, simulation 18.67 "C/W 18.03 "C/W 16.15 "C/W
Error -0.11% 0.16% 0.3%
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Abstract

Machines are increasingly being used for different work in society for a variety of tasks including very complex things.
Therefore, the machine’s perception requires that it understands the environment and the interlocutor. This article
reports research on machinery that learns to recognize the emotions expressed in human faces. The development of
this research uses artificial intelligence techniques, combined with emotional classification and in-depth learning by
using an artificial neural network that has been trained together with transfer learning to identify the seven major
emotions of human emotions, anger, disgust, fear, happiness, sadness, surprise and neutral. We can take advantage
of the tool set and transfer this deep learning technique, such as recognizing the emotions expressed in the face of
the elderly that show when they need help. The results of the experiment, show that machines can effectively detect

human emotions with precision and can be used to develop into commercial products.
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Figure 1 convolutional neural network of LeNet (Sorce:
LeCun et al. (1998))
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1.1 Input layer
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3 Aaanuituvauasluudas WNE red, green, blue (RGB)

1.2 Convolution layer 1 1 (C1)
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wwnwlanDvaI filter K38 kernel LW filter 41 convolute
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Figure 2 example of convolution layer (Sorce: http:/

cs231n.github.io/)
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Figure 3 example of subsampling layer (Sorce: http:/
cs231n.github.io/)
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2. Pretrained CNN: GoogLeNet
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Figure 5 layers of GooglLeNet (Sorce: Szegedy et al.
(2015))

3. Pretrained CNN: Inception-v3
Inception-v3 QmauaI@U Szegedy et al.
(2016) \HuiaSatnsdszanifisuuuuaauligdu (CNN) @
11 pretrain ﬁ’ugﬂmw‘tu ImageNet database LTwLAINY
GooglLeNet
Inception-v3 Aitaualag Szegedy et al. (2016)

[
o ' o

fud19 9 a9lu Table 1

Type Patch size/stride Input size
or remarks

Conv 3x3/2 299x299x3
Conv 3 x3/1 149x149x32
Conv padded 3x31 147x147x32
Pool 3x3/2 147x147x64
Conv 3 x 31 73x73x64
Conv 3x3/2 71x71x80
Conv 3 x3/1 35x35x192
3 x Inception As in figure 3 35x35x288
5 x Inception As in figure 4 17x17x768
2 x Inception As in figure 6 8x8x1280
Pool 8x8 8x8x2048
Linear Logits 1x1x2048
softmax Classifier 1x1x1000
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Figure 6 example of convolution (Sorce: Shibuya (2017))

Figure 6 uaadl#Anin Convolution layer
#iNN13 down-sampling faga"u’w’ﬁﬁ Ll,azmmmgﬂﬁ’lm
o A fl a o ' v & .
Jasodlni laamaduaudluunsdunis Wdu matrix

A o [V A o v & &
U9 4x16 LBUINIQEUNY input A lidunneasume
16x1 2zler output unnieaiuwa 4x1

4. Pretrained CNN: ResNet50

ResNet50 1w deep residual learning
network lagu1anANNAANIN deeper network (neural
network fifina1sau) sinflazinsulildfioge optimum
o & A a v {o'a A o A
mummum}zwmmmmuzﬁdmjum}admiﬂa H(x)
network ﬁﬁlzﬁﬂuf residual function F(x) = H(x) - x WnH
Gauaadl Figure 7 ResNet50 39danwauziil feed-for-

ward network THaniLg

X
Y
weight layer
f(X) Y TE|U X
weight layer identity
F(x) +x

Figure 7 residual function of ResNet50

5. mssewiuuuaialan (transfer learning)
maseuiuuudalan 1lun1sh pretrained
CNN anlBiiugainduamniu train CNN 1Nan1I7L

ludnuuzdn transfer learning 7301330191313 train
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CNN dsuddmuuasldsnunandwiu training %o
4nn ﬁ”'dﬁl,ﬁadﬁ]’m pretrained CNN VL@TL'%EJ%?T features @19
pa3iag linnues dadagu n3i5 train CNN Twal
vnuaanadadldmmidudiugnm luaaiimsld transfer
learning analdmwiislifasnw udu

Figure 8 me%u@ ANV transfer learning
Iﬂyﬁ"ﬂﬂmu layer q@ﬁ’mvl,@ﬁm fully connected layer;
softmax layer; Wae classification layer a:l,ﬂu%uﬁﬁﬂui
LNz T mzﬁ%ml,sﬂ G]il‘:lf%f;lu low-level features L%
WaU (edge) %ea (blob) & (color) NN3¥N transfer learning
azihguuan gitinldde luvnefdiouaa layer gariny
Tndwamzgnsvaulung ms train aldmwAsdlid
Saunw dlasantuusn 9ld 33 low-level features 1uan

Predictand Deploy resudts
assassnetworkacouary

.
|

Tmestnad

o netork

Figure 8 transfer learning (Sorce:: Beale et al. (2018a))

ABNITANRWNNTIVYUALHANITNANDY
1. N13%1 Dataset
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ﬁ1‘ﬂu Facial Expression Recognition Challenge LLag
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unasMWTINTUIWae 40,787 AW lagwsuuuLas
WHLLY WNINAENRE LT BT Lmﬁuﬁf LW UAZ 818
LLazmwLmhf:gﬂdmﬁma,‘muawm gt wazlillsunsn
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Figure 9 The appearance of the eyes and mouth in an

emotional image

2. Pretrained CNN
N17 Pretrained CNN &1%3IUN1337UWN
a1sunlaInMsLaasaannIdntinlaslditnns transfer
learning luldsunsn matlab 270 pretrained CNN LUy
GoogLeNet, ResNet50 LazVGG-19 @4 Figure 10

T
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Figure 10 Training progress

3. WANISNAADY
U321n387081991%3% 30 A LaHINIT
nanasltlsunuiinueITuNauiu nass webcam
K oV v ENe o a eV v o o .
wikidldpnaslindhaauiaaet lanadwias Figure 11
v oA (d‘w v v . P
T@zJLLamvﬁm;d'mmmzmsummuvlﬂmﬂ Al algorithm 1
v 6 oA 1 &)

LRWAGILEIN L ITRANA b lugﬂwmmmmmauﬂu

(probability) yasonTuailenanala (surprise) g&ﬁd 0.96

J Sci Technol MSU

Figure 11 Show the researcher’s face and surprise

emotion captured by Al algorithm.

namILenuezansuaiudanla (surprise) lag
;js'mﬁ’mnsmaaaﬁu'a 30 au laglAudazaurinnin
Uszwanalavsindasanss 10 a5s uasvimiinluasual
Aw 10 059 1Tlue9 Table 2

Table 2 The results of the surprise experiment

Type of Positive Probability Negative

network accuracy accuracy
VGG-19 65% 0.73 75%
ResNet50 80% 0.85 85%
GoogLenet 91% 0.90 97%

Positive accuracy flan1NunNeadved Al
: A o = & Py A oo,
algorithm ‘ﬂl*ﬁwmﬂummmuﬂaﬂlﬂgwq@ Warvinms
nasadrwinyszraiala
Probability ugaiauu19ztduiafied
6 dl v o o v
ansuaiszvanala Luaa‘mm‘smaaqmﬂmﬂ‘smm@h
Negative accuracy AaAUYNAaIVEY Al
L dew e o 4 A
algorithm AlRHaLTuaTu e ggfigaLiiaginmimasas
uinesuaidng
1 m:i :1' vV o
lagluswvasansuaidugildvinmnaseay
WUINDAN AR lMIIA%IIN LA a7 189A7N
1z duaInallnIsBINMTMLAWIN Anamvadtn
WRZAN AZARLARIAWNINALTIN DL Und 29vi liAaanw
o o A ' & A AR 8 oA
FuFuwaanaNNaz duiuaasaaniane 0.59 S9fa
Januiazduinie 50%
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Figure 12 Showing the researcher’s face and anger

captured by Al algorithm

a1l
1%&1%’5%’9&%?@1@5:?{0&%aammmm:ﬁwmszuumma
%’umimﬁﬁuamaaﬂmah%ﬁwmmgwﬁ@ﬁUmwimlﬂ?
wmefiamtlyanyszfing Lﬁ;aizqmimﬁmmﬁﬁnﬁﬁwﬁm
maomgwﬁﬁv‘u%@awmﬁ laun anulnss anuFuise
AMINT ANNgY ANNET aNdEraalanazana
Hunans S9ldnanisnasasds Table 2 Fesyiunadia
maﬂfytuﬂﬂi:awﬁﬁmuai@ﬂ;ﬁ%}“ﬂmmsnﬁhuuﬂmimﬁ
Urznanalavesauldatnagndauaiug

naansIndszne
°ua°11auwa:qmﬁwmaamamwwﬁ A7, N9
o o o A 1= a a CAl v A =
AnTAuNaTY 271139 NUI N InsAnusnlvdafaLin
wazdarauawusilulsslomigedanisive

L@N&E19919D9

1. Savoiu, A. and J. Wong, Recognizing Facial Expres-
sions Using Deep Learning 2017.

2. Ko, B.C., A Brief Review of Facial Emotion Recogni-
tion Based on Visual Information. Sensors (Basel),
2018. 18(2).

3. Tarnowski, P., et al., Emotion recognition using facial
expressions 2017.

4. Yanga, D., et al., An Emotion Recognition Model
Based on Facial Recognition in Virtual Learning
Environment 2017.

5. Fan, Y., etal., Video-based emotion recognition us-
ing CNN-RNN and C3D hybrid networks, in Proceed-
ings of the 18th ACM International Conference on
Multimodal Interaction - ICMI 2016. 2016. p. 445-450



AUWZHEIE IS ﬁﬁW%g

a & a a o o A A o o A
MIFFINMFAsLaznealulad WrInendouniasann fruaRuntar 6 atu atui 1 (WNIAN-
a [ s ::l' a s t:l' a o d' a s ;:i s
NuMWLE) aliufl 2 (Hwnau-wsou) aifufl 3 (wgenas-Iguiow) aiuf 4 (nanges-feman) aldufl 5 (Musneu-
qa1ay) auf 6 (WoAAmaw-funew) ganutnnviuaanindsdennianld laslddaadusandn uazlisududas
FanaunIngasuman oy nanuilasunsiasanlunsassszdasfianzfivhaula iluwnuinumuanuiae
A 6 .;a' s a 33 v A ~ a dl & € CZ2N] v & ::' Il o
wiaasdanulninviuady ansdadaduniadsiniidudssloidedsn wazazdeadununldnognin
TuaRuiimpunslunsansduannenuazliagluszninefinsonasiiviluansansla unanuenagnaaudas uily
e JUuuy wazdwan aafinasusianinmiuaunls niftiReldnsalguniwluszduanesgiuanauas
i lddeBale

= b Y

mMILAILgN AR

1. ﬁuaﬁuﬁuﬁlﬂummﬂﬂm%ammé’mqwﬁ"[ﬁLL@iazL%;aoa:ﬁadﬁUﬂﬁ@siaﬁy'omm"lﬂml,a:mmé'aﬂqw
msldmenlngliBandnmsledsmimadouiudninsdingseanundnvesnoiuiassouldninaesns
Foumundsngulumenneludaeny snciunsdisndu wu dwiimedmnsilddmauds wiasfildudarinly
dhlasnedu sdnrimendangefidowdunmenlnglwldeuanimue sniudoanis smSuduaiumensongs
mi"lﬁ%fumwmnaauﬁgﬂﬁmﬁﬂumﬂﬁmmmﬂQL%mmzyﬁﬂummé'dﬂqmﬁau

2. vwWevaddualy lEnIzenw e A4 (8.5x11 ﬁa) LAz RUN LA UTZ U9 NVILNITTAN A URE
1§17 Jauiln 2 Aadu

3. wiievesuwadaanys s lnsusznsndsngelilidsnes Browallia New Zaidaslwldanys
PYUIA 18 pt. AIWW %a;ﬁﬁwuﬂ%ﬁﬂmﬂjmm 16 pt. A1Und WITananlionuIIUIa 16 pt. AW WdaTas T
AIONBIVWIA 14 pt. AR undagauaztiiateslddsnusuuia 14 pt. S LEsassnninusnidudodunis
NNATINTT LLa:ﬁagmadgﬁwuﬁ IFanEITUIA 12 pt. AINWY

4. mInuRdualy ;‘QJTLauamm:éTmﬁuﬁdaﬁuaﬁulugﬂLLuumadLLWu"ﬁaga@iavlﬂﬁ agislaagronile laun
" doc" (MS Word) %38 ".rft" (Rich Text)

5. Fwanni enueMvaIuna NN liaInin 15 Wi 861379 30 2N uazlenanIsnass

6. IWINLANFITON9DILNLAK 2 Wi

7. gmmumﬂ%muﬁuaﬁu wdatlu 2 dezian leun dszianunanusenunaidsniaunanuie
(research article) LLa:U'ﬂmﬁmmmi'ﬂumumnmﬁ%’mﬁQ"é‘uﬁnm"lﬁ WIBUNANUNMIITINT Wiaunanunaly
wIauna NI (review article)

8. MNIRIUNAIN &I online 32U Thai Jo mmimﬂ”ﬂﬂ@imauﬁmﬁ www.journal.msu.ac.th

9. ¥ ﬂ{]’ﬂz‘ﬂ Lmﬂ&igné’faowﬁamimsaﬂajﬁmsmﬂ HRITW

v
UNAMNIVY/UNANNIABINIT ‘1ﬁl,%lﬂ\‘la’lﬁ‘u‘ﬂ')";l‘€lﬁ\‘lﬁ

Fai13a9 (Title) AI38% nenasa warFaihwansndsvasnwide Wlddde anuelaiiin 100 ddnwes

'
A

Fodadliinemenlnausznmdsnge
%aé’ﬁwuﬁ‘ [Author(s)] LLN:“?IIQQ Wﬁﬁv’ammvlﬂmm:mmé’aﬂnw UAZILYAIUAWINIIITINT NI
WiasnNITWASIAa uaz E-mail address “uad;jﬁwuﬁ"l,ﬁﬂm%om‘mmaw'ﬁhmﬂ {RenaduTTanTmMIsunTnaadels
undaga (Abstract) unmsdatiiannunuiseratedian waslifanasudiuautendy anuen
TaitAin 250 é1 wIakiin 10 usta warliaashidnta



adan (Keyword) iy livhoundadavausdazmudszanm 4-5 dau 9
UM (Introduction) tHusududuvasiton Nuananuduin wans uazinguszasd N luganuidsd

TWdauan1aivimsNingITeIannIIaTIRaULanasUsenay

u
5

JanauUnsniuaziin1s@nen (Materials and Methods) TWszymuaziBua Tu 1Heu Diivimasas Taq
aUnsal FININIANEN T1UIU ANBULANIZVDINIDENINANE aFU1UTTNTANEN WRBANTNARBINIRDA IDNNT

3
<3 ¥

WudayaniTianeiiazniulsug

HANNTANEN (Results) TIEITUNATIRUNL a1ud1dLTuaausesn e adrstaiawldlaniny dual
Fudauuazlianarlaininaislddiusee wad@dies wie dudavn anldamamTaununiuny

39130fuaza3Una (Discussion and Conclusion) LLamlﬁLﬁu'hNamsﬁﬂmmdﬁ’ui’mqﬂi:mﬁuaz
WisuifsuAusuuigiusesmsidofiasly weuandndlunnuanuiiddnonuliteusely athsls maualadain
Viwiun uasfiuguddiidedeld uaslwaudedamuannsiihnanuidolulduslont wiafslsmdusinm
M35y Foduunwamigniumiisesely

01919 31 W unnd (Table, Figures, and Diagrams) mssadaniamzfisnin unsnBluiadeslay
Busdreulimanndasiudetuioluiiaes ussiidratunosu 9 Jummsinge Aseenunnglamizasudin
nydifiduense dadunsagauun tidugl MW unuw)ll AeTunuagainais

nAn@nIInlIzn@ (Adcknowledgements) s:‘i_qlf“;’u 9 'jw’m"‘s%’slvlﬁ%‘mmaﬁuaqu LAZAMNTILLRADAN
asdnslaniaglaie

LaN&1991999 (References) 33:‘1.43’1Uﬂ’lil,aﬂa’]i'ﬁlﬁ’lNﬁl‘ﬁlﬁ’ldﬁdlﬁﬂiuﬁﬁuvﬁﬁ’lEJL%@G laalt Vancouver
Style AIA0819T19874 LLa:mmmgﬁ’mazL‘SmLLa:ﬁaaﬂ’mLﬁmaﬂ@Tﬁ www.journal.msu.ac.th

1. nso19denIRe

suluu: %‘a@”u@ia. Fo1309. AuWeSef. souiflosRan: driinfinw; DARUW. p 22-5. (‘%‘a‘g@; vol 288).

Mlag9: Getqgen,TE. Health economics: Fundamentals of funds. New York: John Wiley & Son; 1997. P. 12-5
(Annals of New York academy of science; voll 288).

TUNRT 80939, adnlniwlan1sndin. AuWaSIN 5 NIINN: gwwmmnium%mé’ﬁ; 2539

2. N199198991NNTENT

sduvw: %a;&’u@io. Fodoaniafounay. Fadednsans. IRARLW @eauda 3 r18nws JuiIR @Tuf): wwin.
f0819:

n. seshidoeidaiiesiuasand

Russell FK, Coppell AL, Davenport AP. Ln vitro enzymatic processing of radiolabelled big ET-1 in human Kidney
as a food ingredient, Biochem Pharmacol 1998 Mar 1;55(5):697-701

W9130k La3yes. miﬂ%‘um’mw%awmﬂIuIaﬁmsaumma:mi%‘amsriau‘ém%g&hnm%i’wﬁﬂ%ﬂﬂﬂ. UNUINT
2547:24(2): 31-6

2y, MImseanidaiissinasaadl

Russell FD, Coppell AL Davenport AP. Ln vitro enzymatic processing of radiolabelled big ET-1 in human Kidney
as a food ingredient, Biochem Pharmacol 1998;55:697-701

W9130k La3yes. miﬂ%‘um’mw%awmﬂIuIaﬁmsaumma:mi%‘amsriau‘ém%g&hnm%i’wﬁﬂ%ﬂﬂﬂ. UNUINT

2547;24(2): 31-6

3. Twewannsdszaizang
suuvw : Fagues. Taivas. lu: Taanzussansnnsg, editors. FalanaIMBNUNMIFNW iHau (Ha 3 @) Tuf; 1lad

a 6

ARNNW, Uszna. LTaanRUN: sunnun; UARNW. P.1561-5



A0819: Bengtsson S, solheim BG. Enforcement of data protection, privacy and security and security in medical
infromatics. Ln: Lun KC, Degoulet P, Piemme TE, Reinhoff O, editors. MEDINFO 92. Procedings of the 7" World
Congress on Medical Informatics; 1992 Sep 6-10; Geneva, Switgerland, Amsterdam: North Holland; 1992. P.1561-5.
ANY WNEITTe, Aad Yydaiiuag NEWIFNG WHITIM, WEIN LATEIT, W7 Tugn. mildlaninaunszdu
nIgnueswin. lu: lenansmsdseguinuuwnidinms sndwmaluladssusag a5ofi 15. soTWATBuAz WA
aontiwnalulabanrusnn. nanwey; 2541, wih 142-9

4. N1IAWBIINWIBIRNIN
suuuL: Tawauunin. Ruwasaf. iasmTasnuiiiud; TARuwW. wih.
M22819: Stedmin's medical dictionary. 26" ed. Baltimore: Williams & Wilkins; 1995. Apraxia; p. 119-20.

e Aa r 6

WIUTNIY ATUNTUUNALRDY W.7. 2542 NIILNW: %’l%ﬁﬂﬂWUﬂLﬂ‘ﬁ%ﬁ; 2546. Bii1 1488

5. N13919B9NNIBIRDNNN

yuuww: Sorfuds. oi3es. ToniisieRun U Wou Tu; Sect: sohk 15.

@28819: Lee G. Hospitalizations tied to ozone pollution: study estimates 50,000 admissions annually. The
Washington Post 1996 Jun 21; Sect. A: 3(col.5).

wyvdl Ja3ail ane ély’oﬁuﬁ@um‘*ﬁaaam:é’umﬁﬁ’u’lﬂﬂqmmw. W@RANE 12 woen1AN 2548.

6. awdsnnikidadidnnsaind

suuvu: %a;ﬂij’u@ia. Fal309. FonsanIBLENNIaRNS [W38 serial online] TARWWLaNET taduszyLdaudas; Vol no
(@TU7): [$rwanwnsiiannnsdudu). l6a1n: URL: http://www.edc/govineidoc/EID/eid.htm Juft 1aow TAinnsaudu
(DawLaa)

M22819: More SS. Factors in the emergence of infectious disease, Emerh Infect Dis [serial online] 1995 Jan-Mar;
(1): [24 screene]. Available from: RL: http://www.edc/gov/neidoc/EID/eid.htm Accessed 25, 1999.

Fafiosd asw. wilwnaluladanudulylduszfiamsluamae. Myananaluladizg gaau-funan (17):
2542 ¢an: http://www.nanotech.sc.mahidol.ac.th/index.html May 13 2005.



Instruction for Authors

Research manuscripts relevant to subject matters outlined in the objectives are accepted from all institutions
and private parties provided they have not been preprinted elsewhere. The context of the papers may be revised
as appropriate to the standard. Vol.1 (January-February) Vol.2 (March-April) Vol.3 (May-June) Vol.4 (July-August)
Vol.5 (September-October) Vol.6 (November-December)

Preparation of manuscripts:

1. Manuscripts can be written in either Thai or English with the abstract in both Thai and Ehglish. Papers
should be specific, clear, concise, accurate, and consistent. English language manuscripts should be checked by
an English language editor prior to submission.

2. Manuscripts should be typed in MS word ".doc" or ".rtf" (Rich Text) on standard size paper, A4 or
8.5x11 inches, and arranged in two columns: single space for English, double space for Thai language.

3. Browallia font type is required with font sige as follows:

Title the article: 18 pt. Bold

Name(s) of the authors: 16 pt.

Main Heading: 16 pt. Bold

Sub-heading: 14 pt. Bold

Body of the text: 14 pt

Footnotes for authors and their affiliations: 12pt.
4. The number of pages to 15, including references, tables, graphs, or pictures.
5. Types of munuscripts accepted: research articles and review articles.

6. Organization of research articles.

Title: denoted in both Thai and English, must be concise and specific to the point, normally less than 100 characters.

Name(s): of the author(s) and their affiliation must be given in both Thai and English.

Abstract: This section of the paper should follow an informative style, concisely covering all the important findings

in the text. Authors should attempt to restrict the abstract to no more than 250 words.

Keywords: Give at least 4-5 concise words.

The body of the text comprises the following headings:
Introduction: A summary of who is doing what, why where, and when?

Materials and Methods: A discussion of the materials used, and a description clearly detailing how the experiment

was undertaken, e.g., experimental desigh, data collection and analysis, and interpretation.
Results: Present the output. Li the information in complicated, add tables, graphs, disgrams etc., as necessary.

Discussion and Conclusion: Discuss how the results are relevant to the objectives or former findings, why? Finally

state what recommendations could be drawn.



Tables, figures,diagrams, pictures: should be screened for those important to support the findings, and separated

from the text. Captions should be placed above the tables but under the figures.

Acknowledgement: the name of the persons, organization, or funding agencies who helped support the research

are acknowledged in this section.

References: listed and referred to in vancouver style.

(http://www library.ug edu.au/training/citation/vancouv.thml)

7. Authors of review articles should follow the typical format style. This includes an introduction, the body

of content, conclusion, and references.

Submission of manuscripts
1. Manuscripts should be submitted through the Thai Jo Manuscripts submission system at www.journal.
msu.ac.th.

2. The uncorrected munuscripts will be rejected by the editorial board.

Review of manuscripts:

1. The editorial board will review all manuscripts for format compliance. Manuscripts formatted incorrectly
will be returned to the author for correction.

2. Following submission of the corrected manuscript, the Peer Review Committee will review and offer
comments

3. Manuscripts receiving the approval of the Peer Review Committe may be returned to the author
for revision as advised by the Committee. Manuscripts failing to adopt the Committee's suggestions will not be

published.



4 A

-] [~1 a
Tugdastnan13n15813INLVEIFASLasNAlwlad

=) [+ %)
AN IINYIYNRIFE1IANN

o A A

T K2} I
A
BT VRRTIR ©.veeeeeeeeeee e e e e e e e e e e e e e e e e et e e e e oo e e e e e e et e e e e e e e et e e et e e e e e e et r et e e
fag Muaf........ccc...e. I DT, WG/ F AR
1221 TR L L T FRRIUTHTE v
TN e, LU T o B
L LYo T o SRS
1307 VST WD FNLIR e, BB
TP AT UG AT TNTENT e,
YAl STTE: o) (7S V50 U RSO T O oTOTOTOTOTT OO T T oT OO O TN

1 sdandusnnBnnited A@aIns 400 LN

1 sdandusuBnsastaadans A@aas 800 LN

Fosnoruad Ty 983-9-26661-6 5W1A13NTI N %'aﬁ'ty% WNINLIABANIEIITAN (1InIala)

121120 WLNHIFITAN

%&ﬁmﬂﬁﬁwé’ngmmiaﬁm (uadasil) uazdumstnsz3uléd science.msu@hotmail.com via d91iuwanans
mslsudifing smnsarsinsaaaiuazinalulad nasdsldNN13ITBUAzUSNFITINT ABIINEaY

NAIFITAIN ATUAVINLILY BNDNWNIITY JIUIANKIFITAN 44150

\_ J

Rawd : wan. lsRuwadauuinen Tns. 043-466444, 081-7174207 Insans 043-466863 Email : klungpress@hotmail.com




	Cover_Science and Tech 5-2562
	วารสารวิทฯ 62-5.pdf

