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Velocity and Pressure Simulation of Plant Air Purifier

Numpon Panyoyai', Jirapol Klinbun?, Thanasit Wongsiriamnuay' and Tipapon Khamdaeng"

numpon@mju.ac.th', jirapolkli@rmutr.ac.th?, thanasit@mju.ac.th’, tipapon@mju.ac.th’”

" Division of Agricultural Engineering, Faculty of Engineering and Agro-Industry, Maejo University

2 Department of Mechanical Engineering, Faculty of Engineering, Rajamangala University of Technology Rattanakosin
Received : 23-Mar-2021
Revised : 29-Jun-2021

Abstract Accepted : 17-Aug2021

The objective of this research is to simulate the air velocity and pressure in plant air
purifier with different filter materials. Three types of the filter material properties are as follows;
type 1 porosity of 0.35 and pore size of 5 um, type 2 porosity of 0.35 and pore size of 2.5 um, and
type 3 porosity of 0.7 and pore size of 2.5 um. The different fan sizes are used as follows; 4" with
volume flow rate of 37.5, 50 and 75 CFM, 6" with volume flow rate of 85, 113.33 and 170 CFM, and
8" with volume flow rate of 170.5, 227.33 and 341 CFM, respectively. The results of pressure
difference and velocity obtained from the computer program simulation are found that the
pressure difference and velocity increase with fan size. The fan size of 8" provides the maximum
pressure difference of 96,885.293 Pa, the maximum fan speed of 6.228 m/s and the maximum
outlet air speed of the material pot of 9.829 m/s. From the results of filter materials affected on
the pressure drop and velocity, it is found that, at the same volume flow rate, type 2 provides the
maximum pressure drop and fan speed followed by type 3 and type 1, respectively. The type 1
provides the maximum outlet air speed of the material pot followed by type 3 and type 2,
respectively. Therefore, for the purpose of micro air filter of 2.5 micron, the proper filter material is

type 3.

Keywords: Pressure drop, Air velocity, Porous media, Air purifier, Plant
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The aim of this research was to investigate the influence of injection overmolding
parameters on the bond strength between substrate and overmolded polypropylene. The injection
overmolded temperature, substrate temperature, and holding pressure on the tensile and impact
strengths of injection overmolded part were studied in details. In addition, the effects of contact
distance and surface pattern on the lap shear strength were also main interest. The experimental
results indicated that the bond strength particularly increased with increasing substrate
temperature, while less significant effect was found with increasing overmolded temperature. It can
be seen that the shear strength tended to decrease with the increase of contact distance. This was
associated with the decrease of intermolecular diffusion at the interface as increase in flow
distance. Furthermore, the significant improvement of shear strength was found by using the

perpendicular and parallel groove patterns on the substrate surface.

Keywords: Bond strength, Injection overmolding process, Processing parameters
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The purposes of this research were construct the game 180 IQ programme which can be
able to randomize problems and this solutions and study the user’s satisfaction of the game 180 IQ
programme. There are 3 cases of this programme, that are 1) Random 4 digits problem and 2 digits
solution. 2) Random 5 digits problem and 2 digits solution and 3) Random 5 digits problem and 3
digits solution. The operations that can be used to computer are addition, subtraction, multiplication,
division, power, n-root, factorial and summation. The 180 IQ program has 12 levels and it can run on
both computer and smartphone. The user’s satisfaction survey was applied to 624 people including
Mathematics teachers and students in Chiang Mai and nearly provinces. The average point of the

satisfaction is 4.12 which is the good level.

Keywords: 180 IQ Program, Number Sense, Solution Equation
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Abstract Accepted : 17-Aug2021

This paper aims to study the flexural strensth and chloride penetration resistance of
reinforced concrete (RC) beam containing steel fiber after exposure to chloride environment with
cyclic wetting and drying. The compressive and splitting tensile strengths of concrete containing
steel fiber were also studied. Steel fiber was used at the content of 0.50% by volume of the
concrete. Compressive and splitting tensile strengths and were tested at the age of 28 days. RC
beams' flexural strength was tested after exposure to the cyclic wetting and drying period with 5.0%
of chloride solution for two years. The chloride penetration of concrete was investigated. The study
results found that the compressive strength of concrete containing steel fiber was similar to control
concrete without steel fiber, but the splitting tensile strength of concrete mixed with steel fiber was
higher than that without steel fiber. Considering the RC beam's flexural strength after exposure to
cyclic wetting and drying, the RC beam'’s flexural strength with steel fiber was higher than the
control RC beam without steel fiber. The RC beam's flexural strength exposed to the chloride
environment was lower than that exposed to the water. Besides, RC beams with steel fiber had

higher chloride penetration resistance than those without steel fiber.

Keywords: reinforced concrete beam, steel fiber, flexural strength, chloride penetration resistance,

chloride
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This research presents a prepaid electric energy consumption system via online top-up
system and a notification through Line application. The system is composed of two parts: the
prepaid machine and the electric power consumption-control machine. The prepaid machine is
used for topping up money for the electric power users and then the information of the top-up
money will be sent to the electric power consumption-control machine via online system. The
electric power consumption-control machine is used for controlling the electric energy
consumption of the electric power users. This machine can notify the users of the amount of top-
up money and the amount of electricity that can be used via Line application. In addition, the
electric power users can verify the amount of money and the amount of electricity that can be
used on LCD monitors attached to the electric power consumption-control machine. The efficiency
of the system was tested using eight electrical appliances namely: an electric fan, an incandescent
lamp, an electric rice cooker, an electric jar pot, a steam iron, a refrigerator, an electric pan, and an
electric kettle. The electric power consumption was measured by kilowatt-hour meter compared
with the proposed electric power control system. For the experimental results, it was found that
the average error of the electric power consumption was at 0.37 %. In addition, the notification
system that notifies the electric power users of the existing the amount of money, the amount of

electricity that can be used and other information is proven effective.

Keywords: Electric energy consumption system, Online Top up, Kilowatt-hour meter, LINE application
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This research is to develop a test kit for air pressure tanks for regular manual control, to
achieve higher efficiency by reducing work steps in the traditional experiment and more accurate.
The researcher studied the design of the automatic control system for testing 64-liter capsule-shaped
pressure tanks by using the test kit for air pressure storage to test the pressure by using the Hydrostatic
Pressure method and using a Pl controller and setting the parameters on the program LabVIEW to
control the system. Adjust the proportional growth rate variable Kc and the expansion rate of integral
T, to 13 and 1.308, respectively. The signal output is then amplified to control the solenoid valve using
PWM (Pulse Width Modulation). By comparing the traditional manual control methods to the PI
controller, the results showed that the PI controller better responds to a set point of a constant
pressure state at 13 bar. The average error is lower than 1.71 percent compared to the traditional

manual control method, with an average error of about 1.75 percent.

Keywords: hydrostatic testing, Pl controller, LabVIEW program
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(Average) dMSUAINAUO9BY 13 bar

n13AUAY
Asnagau o N13AUANIUY
Y 4 wseauluds
asen . PI
fadla
1 13.453 13.131
2 13.45 13.125
3 13.495 13.138
q 13.485 13.119
5 13.458 13.135
6 13.464 13.109
7 13.489 13.135
8 13.476 13.154
9 13.502 13.167
10 13.481 13.135
AadsTedna
. 13.475 13.134
n153n
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.

13.185
13.2

13
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12.4
12.2

12
1 2 3 4 5 6 7 a8 9 10
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gﬂ'i?i 10 nswnsUSuiigunan1svagey
WEAINTIMKANINAFR U YU UTENINNTENTS
ruAuussauludsieile (Manual Control) fiu
nstdfimuAnLuy Pl lunmsmuaulsnulugs

Vv

4.3.1 MANTELUUIINTEY

(standard deviation) 38n15AUANWUY Pl

6:5\/% ZT:J (X,,_)_()Z

(13 —13.131)2 + (13 — 13.125)2 + (13 — 13.138)2

1 |+(13 - 13.119)2 + (13 — 13.135)2 + (13 — 13.109)2

10 — 1|+(13 — 13.135)2 + (13 — 13.154)2 + (13 — 13.167)?
(13 — 13.135)2

=0.143

4.3.2 MANT8LUUNINTFIU (standard
deviation) 35n15A%uAuusId uludeaeile

(Manual Control)

1 n
6= /—z (X-XF
n-1 i=1

(13 — 13.453)% + (13 — 13.450)2 + (13 — 13.495)2
1 [+(13 —13.485)2 + (13 — 13.458)% + (13 — 13.464)2]
10 — 1| +(13 — 13.489)2+(13 — 13.476)2 + (13 — 13.502)2
+(13 — 13.481)?

=0.5013
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Cartesian Robot for Measuring the Diameter of a Pressure Tank Using a
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This research is the study and design of a cartesian robot control system for measuring the
diameter of the pressure tank using a laser distance meter. The central part is a microcontroller
control cabinet that communicates to the sensors kits on the cartesian robot arm. Then, the
controller controls the robot arms to move through programmed positions to measure the pressure
tank's diameter. Stepping motors are used for the mechanical power system to drive the robot arm
because it quickly calculates the motors' rpm. These calculations give the coordinates of the moving
position accurately with the most effective. The testing process measures the diameter of the
pressure tank both before and after receiving the pressure at 8, 9, 10, 11, 12, and 13 bar to find the
diameter and study the expansion characteristics of the capsule-shaped pressure tank. The size
changes are measured with every increase in pressure and every designated position. The robots'
movement has an average tolerance of about 0.06 percent for a straight line motion in the X direction
at a distance of 20, 50, 100, 150, and 200 millimeters, respectively. The difference between the tank's
actual size and the robot's measurement is averagely less than 1 millimeter. at the measurement
point position 1 to 10 along the X axis of the pressure vessel. The actual test result of the pressure
vessel expansion measurement is not more than 1 millmeter. And the results from the simulation

test with Finite Elemert, the expansion of the pressure vessel is 0.037 millmeter.

Keywords: Cartesian robot, laser distance meter, pressure tank diameter measurement
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Method to Control the Output Power of SRG at Low Speed with Appropriate
Excitation Angles using Artificial Neural Network
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Abstract Accepted : 17-Nov-2021

Parameters of a switched reluctance generator (SRG) consist of DC bus voltage, rotor speed and
excitation angles. When the DC bus voltage and rotor speed are constantly controlled, the output power of
an SRG depends on the excitation angles. This paper presents a method for determining the appropriate
excitation angles of an SRG using artificial neural network to generate the required output power, when the
SRG operates at low speed. The artificial neural network used as a back-propagation type in combination with
a Levenberg-Marquardt algorithm. The inputs used in the artificial neural network have two variables; rotor
speed and output power. The desired output is the excitation angles. The data set for teaching artificial neural
network was obtained from an experiment to collect the results of the output power and excitation angles at
a constant speed between 1,000-2,000 rpm. Half bridge converter circuit is used to drive the SRG, which is
processed by a dSPACE DS1202. The control program is designed through MATLAB/Simulink together with the
ControlDesk program to control and display via the computer screen. The rotor speed and required output
power were determined into the artificial neural network to predict the excitation angle. The experiment
results, the output power generated by the SRG has an average error of 1.76% compared with the required

output power. This result confirms the accuracy of the excitation angles processed by artificial neural network.

Keywords: SRG, excitation angles, artificial neural network, low speed and output power

76 Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December)



1. uni

w3 aadnsnaliiiaind3daums (switched
reluctance machine) @1115aAUANNULA 2
un Aelvunuelnosusalaanisidu (Switched
Reluctance Motor : SRM) wagTnumiedasriniialifi
30Le@153 (Switched Reluctance Generator : SRG)
Snunsiwudladisuiuniednsnalniieingu
Toun Ushadsweshifvnainvsewlmdnands [1] vh
sLﬁéTuvguiumimamﬁw mmmv‘l"mulm"ﬁﬂ’gmﬁaqa
wazluiisigugiigald gninluusegnaliluay
nannvany wu seuulnindrsedleeldvareiaduy
wiasiiandsnu [2] wd e daluilagld ey
uid [3] unamasnulusaeualnii [4] Jenssves
wiasdnsnalninalndsdaunud fdoanuduiug
spwiaanualminuaznsua o dumlsalames
sineq drilsiidudaduge uasArmnumienhly)
AsTituegfunsziauazswmiwestaines (5] Hauds
ibilianunsaldrasanyaiinsieinidluiila
wWuietuesonsnalniinedindu maaluiingu

2ONVBARADNS IV UL N UNSITWBSTIUSENOUME 1)

kY

1%

AUNUBIYUNTEHU UTENDUMIEALMUTDIYY

q

o '

Unszud (6,,) wazdungauinseid (O, ) 2) A1
AYISI50ULINDS (@) Way 3) USURTAWWIoRT
Ua (Vy, ) drmunuliussiundvatasansseuls
wosns Avwerddlufinduesnveaoaniiiaz
Gﬁuagﬁ’wﬁ’%mmﬁuammszﬁu msmuqma‘”ﬂwmsﬁlﬁ
gnihlUldiussuudsiuuia (3] widtdieannsily
Ussyndlituieiuoumsaiuivans fedumdsdlaiy
wAuegfuynszy wavausseulamos [6] 113
thieao$Sinuszgndldauiifiinnuisoudush

w5 81AUSI9aUlswes AT dINalinsan va

'
' =

HuYRaIREvS NS UAiavaIeaeN SR Teve
deabinasrounieswesides ududedinig
mununsziai valuvnainmald il AngaauAyly
1AIAUIBIIMEIUUL 2 dndsiamatonldaiuay
Woa0n33 defvenssuuuiifomuenadusiud
Aot uiivnmnmavd sussfumaldiariuan drau

wazAEUE FegyhvianisnmuANFUI MBI TELA

Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December)

wialdegnsfiuszansamm FBaruaunszuailvaly
wanmaansanluulalagldisaiuguusiuy
wuueUls (Voltage Chopping Control : VCC) a5
muammmmwaﬂﬁﬁ (Current Chopping Control
:CCO) 3%'mu¢1uﬂizLLaLWameaU§q [7) Aanga
dmfumavihanuveseaoiilugisadlnesh
wsvdniignihalilunsmunumsivenesnsua fio
yuhnszuakazyureatinszud §1anusseuls
woslAaaisnsaiuauzsduwuunszuaiad 61
unlisuseansziamlaiuy flat-top (8] Avdwa
Teaesdiinusydvsnmgan I5msusuyunsedu
Tnelismaveaesng Wemsumisiivhlioaenss
RnUszavBnmgsiigelulmansmunuuuunszua
wadauslu 91101 msthiledasdnuldlunns
PuANLNNIEAudmSUmUAaLssRUln s ueanues
wap133ussenelu [11] Imseuruysninssuali
ATl usiU3unamgathnszuaiioliligusanseuala
sudensauely [12) FBnsmidsividnueen

999.0a9153 Wwelduuudainisyingu wadaiy

'
oA A a

UwenaudIsN1sAuTIRg e nLazdudau 1ny

a

°

Pududomsugusvesnsziaa ey

v A

nsgguliivlaidslninasan [13] T8n1saunaly
anmeAanganvesansEAuTagnUsEananaes
MUANLUUATYIA lievlHAUssAvEnmgsaauas
anmsnsziiloneaussdausseslu [14] msuszanm
wesuilswesdmiuldmuauanusiseulaeld
Tnssneuszanmifien Wisuidisuiviledasin [15)
ieRinnuidslyingsenoneaensd tagldrwivay
Wusduindeu Ineidalningliazgnunluld
Fousafussuudming uaildszuumuauily
lassgrgysramiienssl Ussansninganinseuy
muRuiuUiledanin [16)
Wesmnmmiliidududuveioaensiden
g9 Joilinisimsgsiniyunsed ulagldaunis
adlaenansturildien lunuidetdiuaueisnms
fuayunsERuTe eI I NuTiALIS 158U
Tnglilasseyssamiion dwsuindamaslnii

Aueena U ivun yateyanldasu lnsewie

77



Uszamiioy Usenaunleninuisiseulsines An
aalwilidnuesn yunsesu Feleunannismaaes
3%msmaamzﬁwmiﬂ%7uguﬂizﬁuﬁmmﬁﬁaumﬁ
59WIN9 1,000-2,000 50URBUNT WA ANUTayaves
fdslnihsuesn dmsulassadwoneaersanly
Huuu ¢ wla 8 Sramned 6 9215imed And 48V,
2.2 kW, 6,000 59URBUT 2995PRUNDS BTN
gnanusadidunuu 2 @ndrama Ingldsusyaiana
dSPACE DS1202 saufiulusunsu ControlDesk dusu

PRUANLAZHARIHAH1UMTIIReRON N AAD T

2. AATIINTINNUYBURFDTI
rnuwillenhusiaziaveoaesiTueyiv
ALNUIVDASNBS L DMNUAAINTELERIN AILkanTlY

JUT 1 anansemnlaanaunisi (1)

[ Unaligned| iAligned
i Position | | Position | _ Stator pole

Rotor pole

a
JUN 1 s sevriewile nhuaesumia

Tswas

L(0,i) = (1)

A(6,1)
i
e L Asanuwteni (H)
6 Aesunidlswas ()

i Aanszud (A)

SUT 1 uansnnuduiusvesAinng
wilgnhiisundsmesang fuuslisumls
wedSus 0° Tigumislaingeta (unaligned position)
Farmmilonhidawiniige iWelsmesiFumadeu
Foutuihamposarumienheviidnfiatu e
%ﬁﬁmmﬁqmﬁﬁ%mmmﬁa (aligned position) 71
fuwnldialsmesuariaamposasaiuned wazile
FlsweiBundsuiinonaniamaedavyinlien
ruiierthilananas

2asneunesmesTldlumiaseiiduwuy

g1anu3Ad (half-bridge) N1sAIUANLA ATINAAE

Usznausheeing 2 @ uazlalen 2 i fauandlugui
2 n59UN1TNUTeLea1sIUTENOUAIL IR
nsgdulneni1sItendsunieuen (Vy) wiluly
YnaIna A, B, C uay D I3eenuandu uagluun

s aala LN

= %

One phase

JUN 2 1vsreuneswestlingaviusnd

syevvitawnwrLlilnsanAniun e
910 360/ N, laefl N, Aadnwiudalswes diu

sygzinesEwInamamlaann 360/ (N oh *Nr) e
N o Aosuuma lumddeillassadraeannsidu

LUV 4 Wl 8 Samed uaw 6 Talsmes nismunx
dndvenmsrounesinesazeglurismmiminthi
Aanaevise (dL/do )< 0 lnellAaslaeysyan
30°-60° éTQLLaqugUﬁ 3 dmsuunanna A, B, C uag

D fszegrinaseninana 15° Aaandlugun 4
L

Motor mode  Generating mode

3Uﬁ 3 YHMFINNUNG 2 Tt

[S]
@
7]
<

=

Phase A g

Phase A

[a1]
2
3

=

o

[a]
@
2}
<

=

o

|
1
|
|
|
|

-

|

e 15° 30° 45° g0 15° 30° 45° €y

JUN 4 szewinasewiamian 4 wia

() Inuansesu (@) Winriuialvii

JUT 5 nuamsvhaurensaeulesine’

78 Journal of Engineering, RMUTT JERMUTT) Vol 19, Issue 2, 2021 (July - December)



Fregufivaainima Anunnszdudes
muauliaing A+ wag A- dinszua fauandlugui
5(n) d1aunuliaing At wag A- vgadinseua
w§enuitazasluvaainmaszgniesiilalen D1
uaw 02 Widlvian WuamsvhauilBenTmedude
Iyindauandluguil 5@)

L(0,i,,)

!

=1

JUN 6 1aTauyaeaensd 1 wla

<

JATAUYAVINOARITT 1 wd AagUR 6
aunsamausumialannaunisy (2) Uszneunie

WSIAUAMA UV LTsRuAMUUleniWE way

WU Ua
e i, @)

Vph = phlph at + 40 'Iph'a)
ool Ry, AeAnudmuuLiE ()

o AansuwaLa (A)

2 AoATuns A (rad/s)

dL(gl iph) . I~ v v o
€ =iy @ ABUSITUAUNGY
de

e (V)

sUSdyauaveseaeniIUsenaumiey
NITUE WS waztdunsawlaniienndad salanaly

JUN 7 anansavnanseialulnuanssiu unesog

U

o a

Auila WulsualwanieIndasedsds (Walidnan
AMUAUMUIRAINWE LB nT A teeuIn) kay

nsvua I§annaunsd (3) & (6) sudnstu [17]

i /
|
| ! H fvdc
i L /]
| P |
¥ ¥
Oon O 0,

JUN 7 2asasyateaensd 1wl

Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December)

N, 0y -
Iexc :i.[ea: Iphdg 3

N .
I gen :; o ind6 (4)

Y, 9—90n100n<0390ﬁ
Ao = jévdcdt=% 0, -0 ,0y4 <0<6, (5

0 ,else

v g_gon,00n<9£90ﬁ
: dc
i,.=—"7—36.—6,0: <050 6)
ph w-L(6,0) e off e
0 else

N v aAda ¢

eV, AOLIIUATA R (V)

o,

on

O AoyamyatinTwua ()

C

N o

ADYUUNTEUE ()

0, =20, —6,, AouuTinszuAvAanA
Anduud ()
maalwindueenveedensIainsamlaan
aumsii @)
P

out =N g Toen Vo )

sUsnndunszuaiadutedvdfgiidmasie

o

&

Adasulndiesn awrsaiaduls 3 nsdl Ae

e<v,,, €=V, uay e>Vv, fuandugui 8

ph >

L

ph —e>Vy,

-

|
| I I
¥ \ ¥
eoff 1 goff 2 guff 3

(M) PauAsNTINSTRARLA U U Mg AN ST

Lph

(%) USuyuihnszuausimunysame minssuansi

35U 8 gUPAuNzUaa 3 n3el

79



lomunuusauAtianed uagemulsioes
Tyiflseugensii mamuRInesAsueslnesazaunN
wuUNTPuaad sUTnsEuANaTT 3 nedl axduegity
yuinIELaLazIEAtIN T Insanansomuauls
2 uvu 1w 1) wuumuaumsninszualinaiuvi
msUSuIRBuMEAnSEU Uas 2) LUUUuL AU
thnszuausmuausave athnszualine fauandy
SUT 8(n) uae 8(1) madndi
firsananaunsi (6) freuauusLAT
Tansiiudenuilsmesiisounni dualinszus
wiadlrngs Sududesmununszuaiiolilisasaou
weswesideny nsdesiulzalunuLuY chopping
i 2 WuuAe soft chopping Wag hard chopping ¢4

wanslugum 9

ga

Inductance Profile
[N

Phase Current

I

I I

Ve 1

I

0 i ! Phase Voltage

v
Vi

Oon Oott 6

(R) AUALILUU soft chopping

%a

Ot e

(¥) AIUANKUU hard chopping

on

sUN 9 sUAAUNIZUALUU chopping
Y U

M15190 1 IBN1SAIUANLTIRUIAUENDERNST

Llﬁﬂﬁu ANENITINU
e Q. Qy D, D,
V e On On Off Off
0 On Off On Off
0 Off On Off On
-V e off off On On

AMSAIUALKUY chopping NIzlaLWaazgn
9 Y

PIUANTAE98A (i ) D8 TEINAWNER (i, ) Uae

ANE9ER (i, ) AIINITAIUANUTIAUE Aanansly
Ml 1 Aeuilunsaiadideaiu wanismuns
WUV hard chopping nszlaRzsimsnsziilenganiuay
F895UNIUGINTINITAIVAUNTEUAUUY soft
chopping Iﬂsﬂ,umu'iéTaﬁiﬁmimuquﬂi:LLaLmu soft

chopping

3. ANUUUTEUUAIUANAIEY dSPACE DS1202
FUUAUANASIUT 10 Uszneusnesewe’
wmilen 3 wla arunsaviuanusaseuldann
Suneiwes gnitiludduduiddiieaeisd Slua
nosgnAnssiaufueansTdmsumeanumids
Was ANTELANENIIVIINAINTIATANTEUA 67
Usvananavasszuuldimuay dSPACE DS1202 13
ganuuulUsunIuAIUALlY MATLAB/Simulink v1tinae
AUALLAzLARKaaT19a1nlUsLNTU ControlDesk
Fyanauaedniivszinanaazgnasiurunuaindues

ATABULIBS WS TRASIANUSAY

8/6 SRG

Prime mover
3-Phase
Induction
Motor

Resolver

Half bridge convenev‘

gen

A

B % %

Ve

ControlDesk

dSPACE DS1202

35U 10 szuumUAy

SUT 11 m3iifessio dSPACE DS1202

80 Journal of Engineering, RMUTT JERMUTT) Vol 19, Issue 2, 2021 (July - December)



JUT 11 uanensregunsalsauiu dSPACE

U
=

DS1202 fviavun 3 dau vineaw 1 uduildlums
wUasAndyaauousdendudyanaiasia (ADC) vh
wihiulasrnszuasmanisunansnsaianseuals
Hudwaauniva Weanssuadidluldlunng
muauuazlasty vaneiay 2 \Wududouserdu3lea
o3 Ineazsurdaaal sine uae cosine Wiiouuas
Wuawhumislswes uasmneay 3 Wudanuednm
Feudefuadatuensasrounesines
mﬁaaﬂLLUUIUiLLm:umuauﬁumﬂugﬂﬁ
12 ponUUUNULUSUATH MATLAB/Simulink Uszneu
1Use nea 1 duillduansnseuasumisls
wos vanean 2 fednildlumsseeuavesesos
3 wnean 3 Dudnwilfivdsurmdyaomeusden
HuRsviavesimsaianszud vneias 4 Aedwily
LARIATNLSIBN0AENST Manelan 5 uansduiily
ai e df YN AIUANAI TV INITADULIBS 1N BT
wneay 6 Fedniariunssuaiiolilinsaeues
wosiFevne wasvineiay 7 Wudwildssennseua

919 arUTUAREAUAYEER (hysteresis)

tnkolnbnkoknkoko

1
1
Position 1 1
1
]

2x_resolver  ThetaRAW
Unit: 1
Data Valid —’a
Termigator
EMC_RESOLVER BL1 1

]
1
1
1 EMC Resolver
1
1
1
1

(n) iipsilosuA3lranosTUsunTUMATLAB/Simulink

2
Inductance profile of PhA

AN
T Y

0 0 20 30 40 50 60
Rotor Position (Degree)

(@) JUSHATIwehEINMTRGes

UM 13 Femisenuadunmidsises

Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December)

Ul 13 () uanawdodlesuanileaneives
MATLAB/Simulink 1133glalatiesiuy 2X dwmsu
NSV 1 50U %138 360 BIAMNNA iAWY
180 pammsliin uazlusuil 13 @) wanagusng

A o

wilgnhiildannisveasdasldiniesdetn
fumalsimes 0-60° nefidumis 0° axfiAnman
wilgniiga dmTudumis 30° agiAaau
wilnigagn

U7 14 (n) wandiBnnsadsiumayy
9198dWila A, B, C ua D lneusasiaasiiyusineiu
15° 9ae lngBunm theta SuAdumnivedsines
launan3lealies dmsu stroke wag stroke angle

MUUAAIAIN 60 kay 15 AmuaPu

= —i}o
theta

stroke

—-I>— H
stroke angle

ol Gain Add1 v thelaB
Function1

il e )

Gaint Vath
Function2

a

heta

o

e
Add3

Gain2 o thetaD
Functiond

JUN 14 TBnsairsumviaudwams 4 wa

i

wimadtynmewifian

whidtyeyu@Aasia

A+=0n
A-=0n

A+ = Off
A-=0n

JUN 15 TBmsahredayaaniueueing

81



nsas iy IumUANEIngveINITARY
nesnes ﬁué“ﬂmsﬁmuﬁdLLamﬂuIWmGzﬂ%mgiJﬁ 15
APULINAZEUAINITZUANANNAINTIVIANTZUA A1
YonszuaRzgniUABuINdyg e denduATvia
Mntud1vesnszuamai suunldtuazgnily
WIgUWguAUAINTELED 19894 D nszuawaiian
INNNTINTEUED19D9 Al NURANaRlAYBY
nrinAue dSPACE DS1202 agasedayayrauaunalit
#3049 A+ wazaind A-ldvinau aanduszadig
doaaauauliaing A+ ldvinnudaing A-
9 Tumansstmanselamail Antesinnss g

81994 ANAINAANAIALTANNNNINAUGRIAIUAN
dSPACE DS1202 azassdaysyiaumiuaulviaing A+
wae A- vihanunsauiiu

dwiumstesiunseianu Indnmavinau
Aonssuawlaiiouldtuasgniluilisudiouusn
VDINTLUAGIAAVBITEUY NN Telaad Ansnndn
NITUAGFIFAYBITYUY AIATUAN dSPACE DS1202 9%
dilaindnnimonssneuneineiuganmsinnuy

wetasnuldliisraunesmesideme

U 16 viiaomunsAzLEn A

N1599NkUUNUIREINTUAIUALLAY
nananaldlusunsy ControlDesk fa3UT 16
Usenaunie vineias 1 feduniuaula-Uaseuy
vaneiay 2 Aedauiliuansaouynevinaaindus
AUATBIIATABUIDSNDS VINELAY 3 UARIAINTEUA
wiazila SnszuamalFmInnINTELagIaaves
szuuliansanuraniUdsuandidendudues seuu
ngavhauLazannsosdald ey 4 dmsy
MNERY 5 way 6 Aevesdmiummunayuinseua
WAz ungANTEUARINAGU MUN8aY 7 AaYed
dmsuimunrnszuased nea 8 anluges

ﬁw%’uﬁwumﬂ'WﬂﬁxLLaganjﬂﬁad%ﬂaunai‘mai‘ﬁﬂmu

82

Iiaensie vneay 9 wwdudeshususmuna1ves
hysteresis Wagvinelay 10 WARIAINLSIVOUDERNST

Taswheuszamiiendumansuaumilsy
Uayaunusefeg Snuagnmavhauazsaandeuluuwag
Usgamiluavoseawyed laswneUssamiienuwusda
5Uszian WWua n15a1amn n153naduny n1s
L%auiw’zfaaga ASTUIMIAS9ANUAR LATNEUNTEN
Toya anndnenssuvedasiedssamiiisaudals 3
¥iin Ao 1) siaduier aediBunndoudortuesiye

° o

IneflrumdnduiuSussaudyaadunaiiosy

a

Wen Wiumsussananailddudon 2) elomanedy
xiitutou (hidden layen) Ausgseminedunmuag
lwima annsaudtapniifirnududeulddniuuy
Fuiden uar 3) vlinnia3euduuuunidoundu &
fupeuillifinaoulpsseUssamiisunuumansdy
Tnganunsausuaimiinduteu Tagldisnaunsan
Asfanannswe RN UI e i 3 dusou
Aemsteulutnmii (feedforward) vasguiuuduns
NIANNAULaZEIAERANAIANS UAL (backpropagation
of error) uagmsUFuATwRlIzan nsFeus
vedlasstneUszamiieuuy sduuwuuiifaeunaziuy
Taifirferou
nATedldlasseUssamiiisurians
Seusuuuwnsdoundutiniuisnisinaeu iy
\J97-113A2947 (levenberg marquardt) iayinas
Ufuriwinuazelusavedaseusyamifis
uazUsunadnslilatlndiAssiuanudusisnniian
fugiliieadestunisiuganisaou liur a1
gradient factor Wag leaming factor laaA1n1sHnaou
awAugaiiionn gradient factor fiAndasningud
@15 leaming factor 1uAAsii s an1sUSy
winendasiwiinuazalusaliidmemey ns
aowardugaidiafidnunninfidmualy dwsunis
2BNLUUNIINAADY (Design of Experiment : DOE)
Sunmililulasseuszamiond 2 fauus liun
Anadaseu uagihdslyi dwiuieinpiidessie
yunszdu yadoyaildaeulasnireusyamiienlsin

INNINAARE IoNsveassusuanusseulingi

Journal of Engineering, RMUTT JERMUTT) Vol 19, Issue 2, 2021 (July - December)



1,000, 1300, 1500, 1,800 Lkag 2000 SOURBUY uRaY
AmnusaseuThmsUSulasuyunsedu a dums
e Inesuthnszuaanansauiulisiings 30° 16 u
nsUSUMuris e adInseuavzdesdialiify
20, —0,, <60° uiagmIUFuilAsusunTzduaz
mmstuiinAmaalnilnueent’ Gﬁ’aaﬂamé’mﬂmi
maaaﬁgﬂﬁwma%ﬁﬂmwﬂwszmmﬁEm NMSVnEeU
meaaiisanswedaswieUssamidion vadeulag
SmunanuSseuLezia sl iisesmsasiuly
Tasweheuszamidion eliviuneyansedu vdwn

IauunseuilunaaeaiioguaiadliiinGnliass

4. NaMIVNEDY

YavARBsloAeTalugUR 17 Usznauluse
wnuia 1 Aelwaenss 8 Prawned 6 1alswes e
2.2 KW, 48 V, 6,000 58usiouil vaneway 2 gunsel
fuduindsilduawesnideni 3 wa fidn 2.2 kw
Tngrmudwesaweiwisnhaunsausunrudals
NBUNBIADT (MUBIAY 3) NUNLLAY 4 LERIINAT
peunESWasHlngaNUSas aindiildie IGBT wes
MG100Q2YS42 Futiinasmelediues 1505851 wagly
aloniuas RURG 8060 Tnaalduanudiumuauin
10 nuneta 5 Slwnes 2x 1ugunsalnsiadu
FLvUavealsines e 6 wrasdglndi
nssuanssmeueniiiulunmesivunn 12 hadde
BUNTUNU 4 N WATVLNEIAY 7 AIAIUAL dSPACE

DS1202 {usinmuAum ey

JUN 17 yavnaeaesensd

1% al'

yadoyanlddmivasulaswieyszam
I ¥ <@ U o w ¥
Wiy Usenauniganusiseu Armdaluiindiuesn
yunseAu Reulvddglududeyaussiumearzsiod

dnwauzilunuy soft chopping Fwzdusgiunszua

91989 UWaTANULSITOU NAYINNTTVABBINIAINTZE
§19B9geamnegil 60 A mnuiFisoulameseglutas
1,000-2,000 sRURBUN dmTunisuTuiumtagy
ihnszuaasnsadiulyiainds 30° 16 usnnsuu
AunUayuneauInIswasza ety
20, — 0, <60°
naaosnsiAvAIMEdliidwoen e
Uunasusiunsesu Inesuvssninssuadingouas
guapiiegil 25° uag 40° mudndiu daushumisgmyn
thnsuasgalasgeanogi 42° uag 50° amiandiy
dleeuauAEliasi 1,000, 1300, 1500, 1,800

Wwaw 2000 seUREUY HATILAGTIUT 18-22 Mudy

Power (W) Rotor speed 1000 rpm

turn off 7). CW s 7T o)

JUN 18 MaslvidinueendleuSuyunsedu A

ATINISI5BU 1,000 rpm

Rotor speed 1300 rpm

Power (W)

turn off ) B g ™ it
JUN 19 MaslvihdnueendieuTuyunsedu A

ATINISITOU 1,300 rpm

Power (W) Rotor speed 1500 rpm

turn off {*) T8 7 ument)
UM 20 dalnidnueenidiouSuysnsesu A

AL525OU 1,500 rpm

Power (W) Rotor speed 1800 rpm

tum off () BRI

UM 21 AdalwildnueendiouSuynsesu g

AML5250U 1,800 rpm

Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December) 83



Power (W) Rotor speed 2000 rpm

tum off () T8 s VT

turnon ()
JUN 22 iddlnisnueenidlouSuysnssu Al

ATIISA5EU 2,000 rpm

yateyailiannismaassgniluaeyls
lasavngUszamiien (Artifical Neuron Network :
ANN) Tagldilandu nftool ves MATLAB/Simulink Wa
Alddananslugui 23 Inedunnil 2 Auusie

PusIsULaz ATl dansendwaReyunseeu

anuia
mda

Display1

iz
HUHUAINGEUR
Display2

]

Teta_on_off

Constant!

Power

Ann

3UN 23 lassnguszamiiey

Input  Process Input 1

_—
O

a{1} Process Qutput 1 Output
JUN 24 asrUsznevvedaseelsyamiiien
TAssneUssamiisunaswiuazUsenauly
A8 39U A 1) Yudune 2) Tugaulngdduiy
115010 611 Uag 3) Tuedne Aswandhugun 24 Ty
druveriugeunastuernnazUsenauluinig Aa
J1min wazaluked e dun glududteou Ae
lawosludn unuiau dutwerdnnazlifanduy
a a 6
Adles
wadaatunisiiruaaidabnil 19y
Suwmiunieanrsdiuialdase luusazauda
o & P ° A Y ° '
Fududeanimuadauly Tngd1insAinunan
Maslidunmiunifdulalaase aysnseduan

Tpssneuszamiienazuansandugud

suiiivualag ANN

JUN 25 MyuaABunRr UV IReATUAN

NeasslsuASsaulila 1,000 sause
Wl fvuaAfadlihdumaiy 450 W eumiiee
AIUAN Aandlusui 25 nungae 11 uag 12
o w Aa X \ a
iU KaRiindulaseedssanidienyUssanang
winaflaee Yuthnszlawazyeminsiaagi
UG 26.89° Uay 41.65° AU
Han1slidinIeslietaduanddugun 26

o w

Maaliil1Neaansinuiiale 450.7 W lnawRasiu

o

MdalniBunm (450 W) easanguinsweaswiu

[

dUanwey soft chopping NAas

o usasuna |
R e e e

.. 20V/div F | ;

o o nszuag S

. 20A/div

e Tnszuadnuean

b L — L IR K R | S S T
20V/div usIAUATLRAN

- i T, SRR TR
- e s . S
o W W e 450.7 W

JUN 26 sUpGUvRNRARNTT

M3 2 agUnanIMnaeeden$d e
gl dsmnseduiivangan Seusznanaan
TassneUszamiiion Wedunndemdsliiuas
audaseulsnesaneg tneaidslnfidueend
waesimialdaziiianunainndeuade 1.76%

Wealsuiumaalnindumeiisesms

MINN 2 MM IVAFBUNMIUSTIIANATI ANN

ABunmiiimmn A1 ANN Uszaiaka MIVARBY
Power Speed Power
Tumon (°) | Tum off ()
w) (rpm) w)
100 1000 2503 29.57 96
100 1100 2544 3025 103
200 1100 3062 36.45 202.5
200 1200 31.18 37.36 2146
300 1200 3287 39.05 292

84 Journal of Engineering, RMUTT JERMUTT) Vol 19, Issue 2, 2021 (July - December)




5197 2 AN SVREEUNNSUSTINaNaas ANN (#B)

ABuwafirvun A1 ANN Uszaiara MIVARDY
Power Speed Power
Tumon () | Tum off (*)
w) (rpm) w)
300 1300 3153 3785 307
400 1300 3787 4546 412
400 1400 36.27 435 395
500 1400 34.28 4307 502
500 1500 3795 465 a97
500 1400 34.28 4307 502
500 1500 3795 465 497
700 1600 29.99 4266 714
700 1700 3291 4353 694
800 1700 26.76 4174 801
800 1800 289 4243 806
900 1900 2657 4158 899
900 2000 28383 421 910
5. @3

miAfeilthiaueTBmuaueaensFliisuin
fdslwiladuoenaudifivun Weleae$3vinaui
amnuiaseush Tnelilassngusramiiondszanana
yunseduiigndes lassedssamiiondléiduyia
MIBEUIWULLNTGBuUNaUTIAUTSMHngeu iy
Dsfanimedn suneiltlulasseUssamidiend 2
fauds Tun Ausaseu waziasliila dudv
1w AT FesnsAeyunszdu yateyailiaoy
lasswrgUsyamiieulduiainnisnaaes Ineusu
?’I’J’]NL%’]i@UIﬁﬂﬂﬁ 1,000, 1300, 1500, 1,800 &g
2000 soUsOWT UsazAIS UMY UAsY
HUNTEAU D) FAUNUEN) KN Teaesiving
euainsatumskaaiaaliildgeanusiazanuga
sou Feyaillfannismeaesiigninanaiidasene
Usgamiie

N19NAABIMIAMLLT BIRTIvBdlATITNE
Uszamifien fuaAiamseusagind sl
#osmsadluhilassiielszamiion Welivinuesu
nsefu ndsannldyunseduilunaasaiiegua
A&l indaliate naarnamaaesinddlniiing
wannfiidaldasiidanueaiandeusis 1.76%
dewfisuiuiddlwinfidesnts asnuinisnnsi

Tiauaausdug wasdusasdinismeasaiu

Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December) o

v o

Foyad s iethlaeulilassieUszamifio
AIAIUANTEUUAED dSPACE DS1202 Tsunsuaiuny
NeONLUUNIY MATLAB/SImulink Sasfulusingy
ControlDesk vilianinsasvaanawuuyiugm (real
time) ¢ il olasstngUszamifisuiudunnie
anussoulazidslniiiidesnis lasswieUszam
Wienazdszananaldyunszduiigndes iledsly
PUANEIdrRNIRIABUIDINes LA lnleae1sd

Mllalnflalndresstuiadsnindunaiifivue

6. AnRnssuUsENA

£
v A

Muddeilasunisadvayuainame
FAINTTUAIEAST ATV UPINYIB YNEATAIEAS

AN IR TN

7. PNENID WD

[1] Li GJ. Zhang K, Zhu ZQ, Jewell GW.
Comparative  studies of torque
performance improvement for different
doubly salient synchronous reluctance
machines by current harmonic Injection.
IEEE Transactions on Energy Conversion.
June 2019;34(2):1094-104.

[2] Cardenas R, Pena R, Perez M, Clare J, Asher G,
Wheeler P. Power smoothing using a
flywheel driven by a switched reluctance
machine. IEEE Transactions on Industrial
Electronics. June 2006;53(4):1086-93.

[3] Ferreira CA, Jones S.R, Heglund W.S, Jones W.D.
Detailed design of a 30-kW switched
reluctance starter/generator system for a
gas turbine engine application. IEEE
Transactions on Industry Applications.

June 1995;31(3):553-61.



[4] Schofield N, Long S. Generator operation of a
switched reluctance starter/ generator at
extended speeds. IEEE Transactions on
Vehicular Technology. Jan 2009;58(1):
49-56.

[5] Chen H, Sun C, Wang Q. Analysis of flux-linkage
characteristics of switched reluctance
linear generator. IEEE Transactions on
Applied Supercon-ductivity. June
2014;24(3):5000105- 5000105.

[6] Choi DA, Byun SJ, Cho YH. A study on the
maximum  power control method of
switched reluctance generator for wind
Turbine. IEEE Transactions on Magnetics.
Jan 2014;50(1):4003004-4003004.

[7] Sikder C, Husain I, Sozer Y. Switched reluctance
generator control for optimal power
generation with current regulation. IEEE
Transactions on Industry Applications. Jan
2014;50(1):590-3.

[8] Yu S, Zhang F, Lee D.H, Ahn JW. High efficiency
operation of a switched reluctance
generator over a wide speed range.
Journal  of Power Electronics. Jan
2015;15(1):123-30.

[9] Zan X, Huo Y, Gu J. Optimization research of
tum-on angle and turn-off angle based on
switched reluctance  starter/generator
system. |EEE 28th Canadian Conference
on Electrical and Computer Engineering
(CCECE). 2015:864-9.

[10] Faiz J, Fazai R. Optimal excitation angles of a
high speed switched reluctance generator
by efficiency maximization. 12th
Intemational  Power  Electronics  and
Motion Control Conference. 2006:287-91.

[11] Viajante G.P, Chaves EN, Miranda L.C, Freitas
MAA.d, Queiroz CAd, Santos Josemar

86

Ad, Gomes LC, Fidelis RT. Design and
implementation of a fuzzy control
system applied to a 6 x 4 SRG. IEEE
Transactions on Industry Applications. Jan
2021;57(1):528-36.

[12] Asadi P, Ehsani M, Fahimi B. Design and
control  characterization of  switched
reluctance generator for maximum
output power. Twenty-First Annual IEEE
Applied Power Electronics Conference
and Exposition. 2006;1639-44.

[13] Xiong L, Xu B, Gao H, Xu L. A novel algorithm
of switched reluctance generator for
maximum  power point tracking in
wind turbine application. Intemational
Conference  on  Sustainable  Power
Generation and Supply. 2009:1-5.

[14] Sozer Y, Torrey D.A. Closed loop control of
excitation parameters for high speed
switched-reluctance  genera-tors.  IEEE
Transactions on Power Electronics. March
2004;19(2):355-62.

[15] Babitha S, Kulkami V, Koujalagi J.P. Vector
control based speed and flux estimation
in  switched reluctance motor using
ANN  controller. 4th International
Conference on Recent Trends on
Electronics, Information, Communication
& Technology. 2019:10-4.

[16] Rahmanian E, Akbari H, Sheisi GH. Maximum
Power Point Tracking in Grid Connected
Wind Plant by Using Intelligent Controller
and Switched Reluctance Generator. IEEE
Transac-tions on Sustainable Energy. Jul
2017;8(3):1313-20.

[17] Miller TJE. Electronic Control of switched
reluctance machines. Newnes Publisher.

2001.

Journal of Engineering, RMUTT JERMUTT) Vol 19, Issue 2, 2021 (July - December)



sUluuunANUEmSY
NTANTIAMNTIUAENS T1UAATYYT
Usnw S5 inunl”, aunanad Weuvens’ uavnaen ey’

porakoch.s@en.rmutt.acth’’, sumonman.n@en.muttacth?, kullaya.s@en.muttacth’

" ey iennssienaming pasdrnnssuenans smminendewellad vsnas s
2 eRmirnnsauianuatlavns Aadmnssumans avmivendemallag Srareasys

3 eRTiFnnTaules) AN Tsumans wninendemallad unasyys

UNARED

unauindifeiugULuuLaITMIdsunAmLiTeIaUer aNBIUTIUIE NMINTANTIANTTUAENT

TSRS Fasunanudedaguiuumaunanuileg s ansa unansdlanilsuiuuligndenegndshuiie
msuiluneuthdsnsnadivssduunany mnliinsudluligndenasussansmsasinisdndvisnisds

Y v v 3

Uil MsdunAng efelisnmwinelasmws g unasnTemstiiesontiben waziauemlifiu 300 M

o

AdARY: TWMsAIUNATIN JULIUUNAYIN AUIARIE NS SULUURIBNYS NSLILUSTR

2

Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December) 87



Manuscript Preparation Guidelines for the Papers Submitted to
Journal of Engineering, RMUTT

Porakoch Sirisuwan”’, Sumonman Niamlang? and Kullaya Saricheewin®

porakoch.s@en.rmutt.acth’, sumonman.n@en.muttacth?, kullaya.s@en.muttacth’

¥ Department of Industrial Engineering, Faculty of Engineering, Rajamangala University of Technology Thanyaburi
2Department of Materials and Metallurgical Engineering, Faculty of Engineering, Rajamangala University of Technology Thanyaburi

3Department of Civil Engineering, Faculty of Engineering, Rajamangala University of Technology Thanyaburi

Abstract

This article describes a submission procedure and a format of the manuscript for the Journal of
Engineering, Rajamangala University of Technology Thanyaburi JERMUTT). Authors are required to strictly follow
the guideline provided hear, otherwise, the manuscript will be retumed for proper correction before to be
reviewed by two referees who are specialists in that fields. If no completed on this step your manuscript will be
rejected and cannot be considered again. So that an abstract should have had only one paragraph. Both Thai

and English abstracts are required the length of all should not exceed 300 words.

Keywords: submission procedure, manuscript format, font size, font style and blank line

88 Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December)



1. Farmaiialy

UNAMUADIUTZNBUABEIUAN 9 AAIAY
seluil o

1. Fedevuneu (Title)

2 Fof\Towsud (Author, E-mail)

Y

Y A

3. flegffiTeu (Afliation)

Y

LY

4. unArge (Abstract)

5. fneniy (Keywords)

6. unth (Introduction)

7. ilom (Text)

8. @51 (Conclusion)

9. AnAnsauUszmeA (i)
(Acknowledgements)

10. lenanse1994 (References)

2. Az lun s suuasinan
Auuzinialy

2.1 Fodovunen (Title) enwilveusy
ANSINgY ﬂfaigul,l,azﬂizéi?uLLsiﬂiaUﬂQmmizﬁQL%"m
donnununedaauldaslddgs wavneinans
NNTEATY

22.% aRLlgunan (Comesponding Author)
waef 1T ousan (CoAuthon T an1u1lnsuay

=

nMwdange ldvneavaiu (fen) Sewuadu

=

anudndny Teldiefsmunenendu (9 {ilsundnda
MMBNYAUIAY (Fen)
2.2.1 Email §llguisgamnudniy

Fofdounas ldindeming (9 darnmmnoeudfy
(fen) Yeudileuman

23, flogidou (Afflation) fvisnwilveuas
Mg lidesseymumianms viseanuzves
Shnunlae e

2.4. ungadn (Abstract) un1sasuusiu
ol uud ud @y ulseiuddyvesy 7
Fosmsihienessey msdeuliau uavnsedu

2.5. fddy (Keywords) Tissylaiifiu 3-5 f

2.6. Uy (introduction) druthazsdud i
fisugdaligsruinauaulaluiFesiun
TogUsvasAvasniide uaedeyamaiving

27. o (Text) uneritiausasdosfiasi
Wunwlne i onwdsnge mugﬂmuﬁﬁmum R
wSauftazhlUeneman teRuioendalaig

MU RN asUUnsEa e A4 Iaeiun
Ju 2 ﬂaé’uﬂmugmmuwmmﬁ YUINVBIADA UL
Hulunafismun avsoamsaiesesuiawesii
AMuazLBEAlitioanin 300 dpi.

Iulaglaluussiia dloasdukadell
WAUUTTIR 1 U559Tn Lavazdosiui funeadunl
AeufiartuneduTlml vwaet untiiluel Fuduiivde
13 3aan

msssuideludumeaiieded Ildan
ulnelruminduidemneay 1 wagynniinmsuus
Wtetey Aldavszuunealiouiuiidedes wu 1.1

Wy

AN 1 NMSAIAMTINNTEANY

SeZUBY WURINT
wu (Top) 3
a4 (Botton) 2
410 (Lef) 3
an (Right) 3
SeugieRRRLL 1

AN 2 PRI AT MIIUITEY
AU LA TIELAZ A TS SN U RA IS Y
JUUU “TH SarabunPSK”

NEMs N VIS Anua

o A = o
SeTN 18 Aenan i
ToiTeu Bue 14 Aanang Unf
TegiTeu 12 Inde Unf
UVEoAR 14 T U@
Yoo, Wl . .

, 14 T fianun
toe
Wemw 14 nszmekuulne Unf
ALMIAN) 14 Asnan FUTEN
AUTIENE
Usgnaugluay 14 Aanang Unfi

AN

Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December) 89



IsnododuusarussinGodatouas
YregEneTy Hosusinusnvestonth W 1 uiiu
V39 0.5 i

2.7.1 msIavhgunm
sUnmazdestirmnilaifiu 70 w. el
adlunilaneduily wionsdldnduasen Wiesnw
s1eazidenlunin envgeudlianunialady
MINSEATHNIN 150 3041

Fad nusimunlunnezd e aunlg)
aunsne mlaazan

sUnmnURseslvaneay uaeAusTeNY
Tanm

AussEela il Anan “uans” lwWu
vinuToudn “Uil 1 wansnnudaiussening.”

v @A o o g -
2NABIAITUU “JUN 1 AMUALUNUDTZWIN.

ADEINY

U 1 amnudaifudsering...
sUameduazdonduduniind dauguane
msazdugurniiifianuaudn sudeyladlilals
sUamaasted TgasBeauiifisudumindy wu
aeneguURduINesadaladlaUiuT gl
e 1w uasilomumemaliiiuussinmile
sUnm 1 ussviauasTuldduTIEne 1 usein
2.7.2 MIWBuEINS

#UN1Y) NAUNTTIZA B EnEaviiUeg
msﬂmmﬁuLLazﬁméﬁuﬁQﬂﬁ 09 masleaang e
[DYEnD TSR oAU IUELNT AUes
VNUAUANNS IR 0s0g nvaun U vesnesi Ly
WisussTinneudsuaums wessiunisussriond adou

auns IaliaunsegRsINAIARdInl Feiiegil

a+b=c (1)
SUTLUADE UL WA UTTVI AL

2.7.3 MIAANSIPNTN
fronwstunseaedaaldidnninddnesly
\eides msiidunseumsgeviinsrlrday
ATV NANTILA DL NULLAT baZAN
Ussenenumen s wneauiiuwesussenet
suiukaImsianuenldinu 2 ussia Ausseney
wileomsiadldinin “uane” WwReaiunsalgunm
Wennuasnuliiuussiamiioniss 1
VTR UagkIusTiRldMUsIENesUnm 1 Ussvin
2.7.4 AMUITIVIIUNAIY
Lﬁasaun naal unanulialsasiinu
gMUEENIN 8 Y1 lavemliiiiu 12 w1 nseany Ad
2.7.5 NSAIUNIANUNEND SNEY
AAuiunanuduntwdings ngang
st Bsaiuneun S nguiiuuuanos
2.7.6 MIdsunAd

¢

AW euannsodsduatu maduledesulad

U

YDII1TAITIAINTIUAIAAS F1¥UAaTYYS

https://ph01 tci-thaijo.org/index.php/jermutt

Tnedawhnsamadsuiieadasaundn
Nsamuavidmsasiuatuluguuuulng

® Word @ PDF

N3UNARES wuuesududunisdaunAy
MATINT easiiuilu Nsandennssumans 519

wAadayy3 1189 wdenjoumal@enmuttacth vi5e

JndelUswd du1daneaussadnis 115a13
ANTIUAMERS IWUIPATEYUT unInendemelulad
TINAASYYS 39 vy 1 0.5580-uATWIEN NAGBIMANN
0.57u3 AU 12110 Feaefleh nsdmsansiu

WS ety el

90 Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December)


mailto:enjournal@en.rmutt.ac.th

ynsumeUMSThaTsansIi 2 Junou Ao
msdanseansmaiulesiesulad warmahdauuresy
PudunmsdeunanuangBwa
enjournal@en.rmutt.ac.th Mﬂiuﬁauﬁyjﬂ 2 ﬂ"?umau

uneaiuRzg nasAv uaylieninsorunsiasanlel

3. &34 (Conclusion)

¥

AT EUUNANIN T INTIRADUUNANINBE 1
sounpUlngldaneg 1l eswen suaIinLNSSUANS
A3 Aviiunanawewinudamn g s
AsandeTu wasnnlidmsua lvunanunaunely
STEIAN 3 DU VNI SUUNANMUNAUALY UnAw
Tuaggnendnnisiiansanlnedaludd uaylidsu
a Y a 6‘5 [ |
fsanunanalag vewlWeuty Wussesnan 13

PUAATUATUNMAUANSEIUNANUNGUAY

4. AnAn3suUENA (Acknowledgements)
VOUBUAMUBYAIN TCl LAzl euUNAI
naviuniaussdeshwssieunseuunany

PYMATIASA

5. 1BN&N381994 (References)

M3919B oAU (Vancouver Style)
Se9muaeau 1,2,3 sunisiiau neldfamevved
wnansensdsliluaadu wu (1] Wusiu wdsusuly
Teud e smugUiuunsansivug

Tunsdeuenanss @ o Jeuseadiouiu
aendang Tunsdluaseyaildend snanumas
g190amelvie wu dlve Nsanslng Wi e
Wunundingw udnadudurinedonviu sy n
Thai) aiig@suunanuensliund b ilédums

gauSuiumINAEiENg

708 (Example)

[1] Kalsirisilp R, Nadpakdee A, Langkapin J.
Performance evaluation of sugarcane
grab loader. Journal of Engineering,

RMUTT. 2018;16(1):1-12. (in Thai)

Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December)

fla819NSIEUENEN581989

(WSagane\aNeR e Kuassa 1 ses)

3‘ULLUUUVIF’]'J']3J'J'ﬁﬁ'ﬁ

(Articles in Journals)

[2] Author.\Article Title.\Journal Title.\ Year of
Publication;Volume(lssue Number):

Pagintion.

fi79819(Example)

[3 1 Nanthasamroeng N. Application of center of
risk gravity in the location analysis for a
sitting of emergency medical service
vehicles. Journal of Engineering RMUTT.
2011;9(2):21-9. (in Thai)

[4] Halpern SD, Ubel PA, Caplan AL. Solid-organ
transplantation in HIV-infected patients.

N Engl J Med. 2002;347(4):284-7.

sUuunisFauazionansiannziFos

(Books and Other Monographs)

[5] Author\Title\Edition.\ Place of Publication:
\Publisher;\Year of Publication.

[6 ] Author.\Title\[dissertation or master’s thesis].
\ Place of Publication:\ University; \

Year of Publication.

fi29819(Example)

[7 1 Murray PR, RoawnrhL KS, Kobayashi GS,
Pfaller MA. Medical microbiology. 4th ed.
St.Louis: Mosby; 2002.

[8] Borkowski MM. Infant sleep and feeding: a
telephone survey of Hispanic Americans
[dissertation]. Mount Pleasant (MI):
Central Michigan University; 2002.

91



sUnuudedianmseiling

(Electronic Material)

[9] Author\ Article Title\ Journal Title\lInternet].\
Year of Publication\[cited YYAMM\DD];
Volume(lssue Number)page numbers\

Availability From:\URL

§i79819(Example)

[10] Siriprasert R. Model development for health
screening system in prachinburi province.
Journal of Health Science [Intemet]. 2010
[cited 2011 Fed 25];19 (3):409-21.
Available from:http//pubnet.moph.go.th/
pubnet2/e_doc.php?id=2593 (in Thai)

[11] Abood S. Quality improvement initiative in
nursing homes: the ANA acts in an advisory
role. Am J Nurs [Intemet]. 2002 Jun [cited
2002 Aug 125;102(6): [about 1 p.]. Available
from : http//Awww.nursingworld.org/AIN
/2002/june/Wawatch.htmArticle

anunsannulnansluuuunadng Template Tu
3ULUU Word Wagfilan159198938UU (Vancouver
Style) 147
https://drive.google.com/drive/folders/1jPxtFBwm
elUTtRWHH3HEFIFUVZXsIOPV

92 Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December)


https://drive.google.com/drive/folders/1jPxtFBwmeIUTtRwHH3HEFlFuVZXsIOPV?fbclid=IwAR2jborJMi-qbL7KuAYqzW26szVAdslnLg5QrPQSGOPYoBki8MrZ6YuAMPo
https://drive.google.com/drive/folders/1jPxtFBwmeIUTtRwHH3HEFlFuVZXsIOPV?fbclid=IwAR2jborJMi-qbL7KuAYqzW26szVAdslnLg5QrPQSGOPYoBki8MrZ6YuAMPo

v
L

JURDUNITANUNAS

a v
LINAU
lasnunnsiansan —
QL‘U?JN?NUVI?TJ’]@J <

lalriunsiansan

NBIVTIANIBNIATIVERULLOM LLa%g‘U LUUUNAINU

Tonsamuimensansivun

NIUNTAATUN

NBIUTIUITMIANLABNENTIAMANBRR TN UNAIY

FIUIU 2 VU

1 dUai

daunenuliignsiaandiiteiansanuna

A

Useidiulwl

1%

EnsInanAldsam s sanundinasussaundng

3 danai

udaran1sisanlUgaieu

nsad 1 anssu Teelideadinisunly
(anBumsuimRaantay 613)

nsed 2 M53U Teefinnsanuiulssunlumurmuugii

voegUsEI

|

AL UUALUUMANMU AU VOIEMSIRRL A

q

LAIENNAUNEINBIUTTUIDANT

2 dUai

FTINFBUANNYNADY/NBUTURTM

l

IndadnAun

3 dansd

nsal 3 ASSU Lagensan

A 4

Usuugsuilumuduugiinves

AUssliunarsosuseiiulvi

nsad 4 lusu

Tunsdifi 2 wag3 vawInunANLEIUNISRANTANAINETSRaNALED fildsunisRiarsannisudlusardunanundunlussesnanfimmamnaiduiu 90 u (Huainfuudwily)

newssansnIsvenddisuinsanuanulae dnlulf wardileuliaunsadwumanudrgssuuldilu szeesnan 1 U (Hewiniinasdedldanglunsusaliuunany wasvinanuse

Wodlun13NATANUNANUIINENTIAANA)

wINBWA : STz lagUszna 90 Tu wnldiinsudlulagiui
—_—

Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December) 93






=h.

FINTHAY

Tudasdu1TNISAISOAINSSUAIANS S1BUONASIYUS

Juneding
s WeANyUNE ana DTHN
Nog (dmivaadaNgms) tavi oUY LUN/AIUA
o @ [ o S o
WSS N0 MR SHATUSHAE
o 14
Tnsenm Tnsas ML+ e
= Jd o a [ 1 a
finnlszasnminailuainin 9ATIAMENTN
a 4 o - = = o o o o
MIANTIINTTNANTAT T1BAATYLT ....... U 1922150 120 UM @miuyananalal)
o % o =2
80U @MTUUNANH)
APOIYANIIN ....... T 17 29150 120 UM @miuyananalal)
o % o =R
80U @MTUUNANH)
Y o Ayyr A o
wFouiuil Idaenannyn UM
TUIURIUAIDIYT
Fr5eulaens
TR T
3 a Ad o
duanu hlsudld Fae
TouRuE M FEUMNT o yorind vy

wnemg 1. njanasdunludnia (pay-in-slip) 15 0 Insasindad ninauane denssumans weudeu
0 — WWENa LaEMIeRYENTEN (11

o K A o a o o o v o =K Y
2. uﬂﬁﬂymauﬂimﬂﬂmmﬂ ﬂ?mWﬁQﬁWlﬂ"ﬁJ Gﬁﬂizmmu AANYULULNINY

A 9
NV HENAT

( )

@

NsemIInIsumans aatald auzirnssumans vininedoma Tulagsuenatys

A v @

39 11 1 DUUTITA-UATUIEN 1UAAADINN BUNOTYLT 9K IALNNTIT 12110

E]

(N4
TNSANN 0-2549-3493 INTET 0-2549-3493 www.engineer.rmutt.ac.th/journal e-mail: enjournal@en.rmutt.ac.th

Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December) 95






LUUNBIUNNSTEIUNAIUNIGIYINTS

NRAIANNWLWINTANTIAINTTUANENT T1UNIAATYYT

(M¥199NgY)

Auviamadving (Wsasey) U enans1ansd O seseansiansd U garemansianse

Wsewiiie Wséwidledo,
nsans GG

TPNUUSLAIRUREIUNAIY L5049;

=
FaunANL (Nwbne)

nsesiadey [ vinnsameidou way densansauaduly

uladwww.engineer.rmutt.ac.th/journal/ 3o http://journal.engineer.rmutt.ac.th enjournal/IS8USDELAT

JUP densansauatu Wnssuusaulall

Pmdvesuserin uanuiuranuvesihmdwagisiununudeissyliluunany

a dy 1 aa ! ¥ b 1 o 1 dy a
939 wazunanuililirgasanunlusarsieunnen waztrwdayldindsunanuilunansunas

ARuNlLNsasduneluy 60 1 duannTuNTINLINEIUNANY

Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December) 97


http://journal.engineer.rmutt.ac.th/enjournal/

TECHNICAL ARTICLE FORM

FOR PUBLISHING ON JOURNAL OF ENGINEERING, RMUTT

Tile Omr. OMs. [ Others (Please specify)

Name-Surnames

Academic Positions (Please specify) [ Professor [ Associate Professor [ Assistant

Professor [ Lecturer [ Others (Please specify)

AAAress (FOr CONMtACY)
Office Phone Number_... Mobile Phone Number.
Fax Number E-mail

Submission Checklist [] Alreadly register and submit the manuscripts on

www.engineermuttacth/joumnal/ or http//journal.engineer.mutt.ac.th/enjournal/

The days of Online SUDMISSION.
| promise this article belongs to me and co-authors as the name indicated in the article.
In addition, this article has not been previously published on another journal. Furthermore, I will not

submit this article on another journal within 60 days from the day of my submission on the

JOURNAL OF ENGINEERING, RMUTT.

98 Journal of Engineering, RMUTT (JERMUTT) Vol 19, Issue 2, 2021 (July - December)


http://www.engineer.rmutt.ac.th/journal/

