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The Study of Relationship between Service Quality,

Satisfaction and Loyalty of Naresuan University Hospital

Phawinee Paorod!” Nillaya Lapho? Thayuta Inkaew®

and Rateepat Rattranabrawornvat®
ABSTRACT

This research aims to examine the levels of service quality, satisfaction, and
loyalty, as well as the relationships among these factors, in the use of services at
Naresuan University Hospital. The sample consisted of 385 hospital service users.
Data collection took place from October 2024 to September 2025; the research
instruments were validated with a Content Validity Index (CVI) of 0.90 and
demonstrated Cronbach’s Alpha reliability coefficient of 0.789. Data was analyzed
using Pearson's correlation. The results revealed that most participants were male
(54%), aged 41-60 years (46%), held a bachelor’s degree (44.7%), and were mainly
employees or workers (33.8%). Most participants used the Gold Card health scheme
(42.9%). Regarding service quality, the overall level of patient satisfaction was found
to be at the highest level. The highest mean scores were observed in the dimensions
of service behavior (X = 4.92, S.D. = 0.24) and information provision (X = 4.92,
S.D. = 0.23). In terms of other satisfaction dimensions and patient loyalty, the highest
mean score was found for intention to revisit the hospital (X = 9.68, S.D. = 0.78),
followed by willingness to recommend the hospital to relatives or acquaintances
(X =9.66, S.D. = 0.88). The overall hospital rating was also reported at the highest level
(X = 9.51, S.D. = 1.19), respectively. The correlation analysis among the main variables

showed that intention to reuse services, word-of-mouth recommendations,
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overall hospital score, and environmental cleanliness were all significantly positively
correlated at the .01 level, with very strong correlation coefficients (r = 0.798-0.909).
The strongest relationship was between intention to reuse services and word-of-mouth
recommendations (r = 0.909, p < .01), indicating that users who intend to return are
also highly likely to recommend the hospital to others. To enhance user loyalty and
encourage word-of-mouth, the hospital should focus on factors affecting user
experience by maintaining service and information standards and ensuring cleanliness

and environment.
Keywords: service loyalty, service quality, satisfaction
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Development of the FITBUDDY Web Application for

Fitness Training and Video-Based Workout Streaming

Phatcharaphon Oonnonghwa® Wannaporn Jitsangworn? Eakrat Sukasukon?

and Nattakom Phaisanwatsayos*”
ABSTRACT

This research aimed to (1) develop the FITBUDDY web application, (2) analyze
and design the FITBUDDY system, and (3) evaluate user satisfaction with the system
for exercising and viewing online training videos. The platform focused on content
management, providing users with access to training videos, and supporting exercise
planning. The system was developed using Next.js to support SSR/SSG rendering and
utilizes MySQL as the primary database. Security was enhanced using JWT for
authentication and Bcryptjs for password encryption. Formidable was used for video
uploads, and a custom icon set was incorporated into the Ul design. System
development followed a structured requirements analysis process using a 3-Tier
architecture, Entity-Relationship Diagrams, and Use Case Diagrams, covering three user
roles: administrator, coach, and general user. The development results indicated
that the system functions in accordance with the specified requirements. User
satisfaction ratings were as follows: system functional accuracy (4.62+0.48), ease of use
(4.48+0.61), user interface aesthetics (4.75+0.45), page loading speed (4.53+0.55), and
user data security (4.65+0.50), leading to an overall system satisfaction (4.59+0.52).

L3 Computer Science, Faculty of Science and Technology, Dhonburi Rajabhat University
24 Digital Technology, Faculty of Science and Technology, Dhonburi Rajabhat University
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User satisfaction across all six evaluation aspects reached the "highest" level
(4.60+0.52), with particular strength in system accuracy, user interface aesthetics, and
data security. Therefore, the system was considered suitable for practical use. Future
development will focus on adding video recommendation features, notifications,
statistical analysis, and a mobile application version to further enhance system

efficiency.
Keywords: Exercise, Training Videos, Web Application, Next.js, MySQL
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Development of a T-Source Inverter Controlled by Unipolar

Pulse Width Modulation for Voltage Boost Applications

Phatcharaphong kanharin!” Nikom kanjak? and Sakdawut Boontua®
ABSTRACT

This research article presented the development of a T-Source inverter
controlled by Unipolar pulse width modulation (PWM) for boost voltage levels. The
aim was to study, design, and develop a T-Source inverter circuit that could step up
DC voltage and convert it to AC voltage in a single stage. The developed circuit
included two inductors, one capacitor, and fast recovery diodes along with a full-bridge
inverter, which reduced the number of components compared to a Z-Source inverter.
The switch control used Unipolar PWM through a C2000 series TMS320F28379D
microcontroller. The design and operation were first simulated using MATLAB/Simulink
before developing the actual prototype. Experimental results showed that the circuit
could efficiently increase the voltage from an input of 100 volts to an output of 200
volts under both linear and inductive load conditions. In addition, the output voltage
waveform was close to a sine wave, and the experimental results tended to match
the simulation results. The developed circuit could be applied in power conversion

work and power electronics systems that required appropriate voltage boosting.

Keyword: T-Source inverter, Unipolar PWM, voltage boost, inverter, power electronics

! Electrical Engineering Program, king Mongkut's Institute of Technology Ladkrabang, Prince of Chumphon

2 Electrical Engineering Program, Faculty of Integrated Engineering and Technology, Rajamangala University
of Technology Tawan-ok, Chanthaburi Campus

3 Electrical Engineering Program, Faculty of Integrated Engineering and Technology, Rajamangala University
of Technology Tawan-ok, Chanthaburi Campus

* Corresponding author e-mail: Phatcharaphong_ka@rmutto.ac.th

Received: May 27, 2026 Revised: Jun 24, 2026 Accepted: Jun 26, 2026



NIAFINMTINNMansuazinalulag uininendesivinsuys

Uil 4 avufl 1 (unsien-liguisu) 2569

uniin
UagtuszuuwasdumadsliinfunuimdAgegrsnnlunuiudidnvsedndinds
SEUUNSIUNALNY SEUTuLnd outowmasind wazszuustefdslvihadelng Wesan
gunsallvlitwaneviiadesmsusstulslihuazsuaduiiinunmgslunisyhan (Abdeen et al,
2019) duneswesdagniunlddmsvulamasnulniinszuansdiidundsauldi
nszuaad Uil o9 18T AU InanUssianee 9 Tnsanie mummaqmammmmmulﬂﬁmaw

a

Arwideg1eiiuszavianin (Sivaraman & Desanayagi, 2013) agilsfinnuBunesinosuuunaiy
sifesriaduauansalunsiuseduussiulni vlisududeddemsinduiss

2 s ! Y o 6 ' d’l a a o w
yanowiedines dwaliduiugunsalluszuuiiiug sl uiaziiaaiiugadeia iy
TunszuIUMIUUaINaTU (Strzelecki et al., 2009)

NTeiAfINa1 BuUIBSNATLUU Z-Source JsgnitwunuitalianansaLiy sy
wsssulniuwazundunssdulnildasluduseuien lasldinsavnsduiiuaudsening
wiasanelinszLansIaz99duesmes (Effah et al, 2012) egalsinuduesines
Z-Source §ansfidruugunsaifiroutiaunn nsanzdunieniuazdunulszgiildnielu
1993 AWARDIUIN AUV WazAUgUdauYeIsTUY (Oppong et al., 2025) AluduLiasines
T-Source FagninausliioimuIiayenaNduniosines Z-Source lngandnuiugunsaiag
wagamsaNaEInnsalunIsiinseaulssnulninlaog1eliuse@nsaaw (Eswari & Dhanya,
2014) 2935 T-Source Usznausmaduniea 2 67 dufuuszy 1 # uazlaloauuuiuda
& & Y = P = a Y] Y] a .

57 FevanunukazanaNgydenglussuuilioIeuiisuiulassadawuuiiy (Liu et
al., 2020)
dy a a 6 & ¥ v fa 13 Q:’ .
wonanil matdAnN1IAILANBULIBSINBTAeWad InuegLat W (Pulse Width
Modulation: PWM) gt utladadAyi denasonuninvaswssduliieidnauas
Uszdn5 019952 Uv (Lakshmi & Kumar, 2023) 1agtan1zn15a3a% 1us98 ukuy Unipolar
FeanunsoananuiaieuvessUAduanansuetin wavyieliniinsesdyauaudgaile
] & oA a = o a o ¢ A & o a
e uilolssuisudunisalnd swuululnans dnedarasanaduiaisanislni
Maduivgunsalalndindenieluieasduiesines duwalissuulivsednininuay
wfiosnmlunisviaudiddu (Sharma et al,, 2014)
unenafelinhiauemaiaiundunesines T-Source muAumeNadInvitogady
WUU Unipolar @wsunisiiaseausssaulliln Ingldlulasneulnsaiaesnsenga C2000

Wues TMS320F28379D 1l udiamiuaun1sadndswesduniasines n1saduanuiuain

A37



A38

Academic Journal of Science and Technology, Dhonburi Rajabhat University

Volume 4, Issue 1, (January-June) 2026

NSANEILALDBNLUUI93S T-Source N1531889n1591191UA8lUSUATH MATLAB/Simulink
warnsadisduLuuTsLiieneasunsThauiunandudusasinan i adu sruddiensnsid
USEANB N NUDI5EUUINNNANITNARERLE et it eUsyiduniuanunsalunisiiusssu
wssdulatiuaseaunmussnssiulwiioinavenssivautu fsanunsniluuszgng
THluususzvuslastuidaliuazsaudidnnsetindrdslaegamanvay Inedidmuneg
iosannduluudunesinesianunsafiusysuussutasuUasiundsnunisluduneuien

Woandiurugunsal andunu waziiulszdnsanvesssuudidnuselndmidsdmiu

% L% d‘
SUNAINUNALNULAE STUUTULAR DU LN
A5AIUN15IY

sifeiidunsiauidunedines T-Source muauisfadiniuagiatuuuy
Unipolar dmsunisifisszaunseiulndi Tneflduneunissndusudszneudng nsane
LAZEANKUUIAT T-Source N30BNKULINATOUIDIABS N1FASNEYIMAIUANAIBWALA
Unipolar PWM n15aaen1svineuselusunsy MATLAB/Simulink lagnsaseauLuuass
Weaneaeulsyansnmvesszuunieldivandadunazlnandanieni lnensvaaey
wuseenifunisvaageunIsinseiuustulniinee 993 T-Source wazn1INAGEUNIIINY
Tnanaesuszian Laun nandadu (linear load) wazlwamdunilend (inductive load)
Tnelvamd wdudildlunisnaasndusdadiuniumaa (resistive load) 3u1a 100 Towy
daulnamdand i ldlunisnaasndunewmeswmideatinszuaady (Single-Phase

[

Induction Motor) @agnidenldiivefnwinginssuvessruunglaannglvanidausnve

ee

NIDUNLAUD LANF 191N TAAAAITUATUNIY T ILATIAS 1 LAYTINYDITEUUD UIDS LA DS

T-Source MWAWUAY Uanediaguil 1



NIAFINMTINNMansuazinalulag uininendesivinsuys

Uil 4 avufl 1 (unsien-liguisu) 2569

Unipolar PWM Controlier

sUN 1 laseas1alneiuvedssuuBuiesines T-Source AmUNT

Y

13935 T-Source M1 luauddaiusenausdiadnileni 2 1 dadulsza 1 69

q

waglaloawuuitudasy i adiusgivussiulihnssuansineudnaidngrasdunesines

wuuylauiad (Liu et al, 2020) Ingmmvuad1nisdineivedssuulsenounlgusaaulni

a

dunn 100 Taad wsadulniiednn 200 Tiad anudadnd 25 Aladsed waslvanaiy

Aunu 100 Teviu n1sAwaAdndeniazdniulszqo1fanann1seeniuues

I3 s

1 dl b4 QI L U 4 ! ! e dl o
yanmauesaes Wiolrauisaiusyaunswuliilaegranunsay lnaaduni e

U

Pennalaianringu 0.25 fadieus wandenldiuiudszgauin 47 lulasvhse nuwssdiv
400 Taad dmsulaleadonldiuas MURL560 osniinuaudfinisiudnsiwazsessy

N3alneAuRgalas (Alarcon-Maza et al., 2023) lngfaunisnismArdunideniuaz

[

WAUUsER sl

9

L= Lul (1)
SAL
c-LD )




A40

Academic Journal of Science and Technology, Dhonburi Rajabhat University

Volume 4, Issue 1, (January-June) 2026

1A5985199892995 T-Source M lun1siiuszavlsaduliin uansdagun 2

TngUsznaudeiindend L1 uay L2 duiudszq C wazlalon D devihwiifiasnslasedig

dufiupuddmsumussauLsuliihnssuansenouiedigiasduesines

D

Inverter

Iin MUR1560 I L2 Tpc-pink
Vin(+) ﬁ\l Fast Recovery Diode =0.25 mH =0.25 mH —6-»
o N 'L O +Vbc-Link
i Single-Phase
! Full-Bridge
]
]

Vin * ¢ i
=100 Voc \_- —— SALER -
/400 V i

i
i
P

Vin(-) O

@

Aunmiamsia (Measurement Points) fmniiaeiues T-Source AlFlunsmaans

\
—>  nszualyiv (Current Flow) ‘
o Vi =100 VDC

« Li,Lz  =025mH
@ ve : Jaussdundondufivgszy ¢ . C

® Vins I : JaiiBuNAYEYINeS T-Source

--%  NMI9WWEINY (Power Flow) ‘
=47 pF /400 V S
D = MURI1560 (Fast Recovery Diode)

< s =25kHz

@ Voc.ink » Ipcrink : Jafio1enn DC-Link nowingdunaiined

JUN 2 1n59a3193993 T-Source lglunisiiuseAuunsenuluih

5U7 2 uanslaseainnas T-Source MdlunsnuBsuszneumesmilsniansi
(L1 waz L2) #uAvuszq (O waglalen (D) Tnsesduszneusanayiminiiainaaiedie
Suflumuddmiuiiusefuussiulaihdeutloudingraasdunesines
ludiuveasdunesines ldlassasrsuuuyauindlagifonlyloddniives
FGAGON60 \Jugunsalaindids itevimihiiuvasussiulaliinszuansadunsadiulaih
nIzlaaay (Feng et al,, 2021) ﬂ’1imuqmmiaﬁmﬁnﬁli’fwé’ﬂﬂﬁﬁaﬁ%ﬁmaLaﬁi'i“uLLUU Unipolar
TnawUSsuiisud ool fuduainauma s oad1ad o PWM dmsumuau
nsviaueeal adluwsazf 1wesduwaednes (Nugroho et al, 2017) wadiafang
Prwanarueinveussulwiieinmuaziinnunmvsssuaduussfuliin Sellaseaing

a

A9gUR 3



NIAFINMTINNMansuazinalulag uininendesivinsuys

Uil 4 avufl 1 (unsien-liguisu) 2569

0 +Vpe
60— [ s Ss- ——0G;
+ A
e A —1 B
Voc AR
60— [ s. } s: —0G;
0 =Vpc

| S, =S, : @indids (IGBT/MOSFET) | fdunaviam
| Gy -G, : Ay umuAuIng

| & : Twam (Load) |
................................ (31 Dead Time Jo9rfun13dnaees)

* Sy uaz S; vnszua — V, = +Vpe

* S, uaz S, dnszua — V, = —Vpe

UM 3 2asdunefwesuuuylauiadnldluanide

ssuumuanltlulasreaulnsameinizna C2000 wos TMS320F28379D luni5asng
deyey1ed PWM (Tuan et al, 2021) Tngvinniseaniuudanasnuaiuaun1ulUswnsy
MATLAB/Simulink wazdsdyaiuniugulugaaasduing TLP250 1 eduleddiluras
Sunesnes venannil fuilnseenuuuiasniaaan (dead time circuit) Wi ataafunns
nszuandoutuvesaindlui uiertudserahliifaanudemedorasduiedines
(Saurabh et al., 2025)
NaNN1Tas19d Y IAIUANLUY Unipolar PWM Adluanudvei LLaméﬁ’qu‘ﬁ' 4
Tmamé’famﬁm%‘wLﬁaué’zyﬁywmé”wﬁagﬂﬂﬁlul%ﬁﬁué’aujﬁmmwngﬂammﬁ'sm Wioasns

doyars PWM dmsumuaueainduasduniesinestivinnuaduivegiamingay

A

Unipolar PWM —— Reference (Sinusoidal)

~ = — Carrier 1 (Triangular)
~—~ Carrier 2 (Triangular)
\

wt

i 2n

Reference 1 t f f I 1 1 1 1 S, (PWM)
vs Carrier 1 | Upper Switch
0 I -5 i 17 i H H H i ) =1

Reference 1 | 4 b i s, (PWM)
vs Carrier 2 Lower Switch
0] = 1 il =t
V—I |—~—| — o 3
Output Voltage | |_ H H i
Vs 0 : H ey 1
~Voe
Average Output V| | ——————=——o -~ H
(Fundomental) o | =~ e - = .
Vi e e =
[ /2 n 3n/2 2n

[Eiriunuindaniu (Upper Switch), Carrier 2 5raunuaindiuiing (Lower Switch)

I (Referance) fudyoyicus (Carrier)
e Vg 8 3 580 HD +Voc . 0 UBE ~Voo

drede

5UN 4 dya1aumuAn U Unipolar PWM dmsuduriasines

Ad1l



Ad> Academic Journal of Science and Technology, Dhonburi Rajabhat University
Volume 4, Issue 1, (January-June) 2026

MEHINBDNUUULAZAS NAULUUIAITS BUT08UAT lensmaaeun1svinauesseuy
InelUTeuiguNaN1TMAaed93 s unan1s91aedlulusinsy MATLAB/Simulink Msnageuwkus
oonidumsmageunafinsziuLsIlienss T-Source wavmampaeumsanelvaniBady
uazlvanliidaduiussduliidunm 60 Taad 70 Taadt waz 100 Taadt muad v TaeTinsizn
gﬂﬂ?{uLLiaé’ulw% nszualiiin uageUszAvBamussszuy Weusudiuarmaunsalunsiiiu
seuussiulifiuaznmun sl davedunesines T-Source fifanntu

uennigahmsUssiuaUssAvinmenssdedeliiulvandadusdalii 500
Fost meldseiunssiulnidunsiunnstet WeAnwmnuduiusszmiussiuliid une
Adslilasnud Adsliindueen warUssavsamlaesiuvesssuy Fsansmaassdilsgn

tnldlumsieseiiazaUaussousvaduinines T-Source Nimuulumidell
NAN1338UATaAUTIENE

mdeidunsneaeulseansnmvesduedines T-Source muaudbiading
uegLatuLUY Unipolar dvdumaifinsziuussdulili Tagvinsidsuifisunanisdnans
TulUswnsy MATLAB/Simulink fUNaNIsMAa8Ia @ ukuuase i oUsziiluainuaunse
Tumsiiinseiuwsasulndi AN UBILTIRU LA Ne wazUsEansnmuesszuuliedne
Trnulnandadunazlvanligadu

e udunaniseanuuukasnaniseans einsadedunuuiiwesdunesines

T-Source wiaudnnsgunsal Tausanulnil nszualiin wazesadalaalaudmsuduiingy

'
A o

AAUdYIM LAETIEALIBUAVBIYNNAGDY WARIAIFUN 5

sUT 5 sulvuuazgunsalnldlunimeaeuduiesines T-Source



NIAFINMTINNMansuazinalulag uininendesivinsuys

Uil 4 avufl 1 (unsien-liguisu) 2569

NANISNAADIT bA A1NA ULUUDS 9T kU T UdanAa 090 UNAN1SI1a09bulUswnsy

MATLAB/Simulink nslususuetuussiuliii ssiuuswiuendng uagnginssuvesssuuniela

Tanfiuandneiu
1= T , - - ‘ - cumnsTex T 1w | [ 5T
.U _Gl;? _00\202 BOI?DQ_QEVZDS DD!QM_OMZ\ ﬂﬂ¥2|2_ : — — — It = m S 1[ “ )
CH1: Gate S1 (V), CH2: Gate S2 (V), CH3: Gate S3 (V), CH4: Gate S4 (V)
X-axis: Time (ms) Y-axis: Voltage (V)

UM 6 dyayrauiadinvinegiatuiuu Unipolar dmsuaiunuduiesines

JUT 6 wan1sasdyauaivaudlslulasaeulnsaiaesasena C2000 Luas
TMS320F28379D Wui1 anansaasadqyaanadinviueniaduwuy Unipolar lnag1agnees

lnedyanniuauvesaindlunsiasiwesdueiwasvinnuludnyugensstuiu dewali

¥
YA

suAd uusadulni o e auseld osuazannuAai suressnfuednldid
denFeuiisunanisaassiunanissiaesmuinduunliuaenndesiu uandifiuinszuy
mupuiitauaansai Fnuldssesaiiadesnn

91NNINAABUNITIUNDI IS T-Source NUI 29asamNTaL NTERULIIFUlYIN
nusssiulidune 100 Tad iWunsssiuliiendnsuszana 200 Tad laegnduszavsam

a (%

NUNANTTNR0UALHANITNARBIDTY Aa3UTN 7 Tnsusanulni1e1dnmnveeieas T-Source

Y

a1

wazhsarulndd1ueenvBuiaswasiAlnaAe sty wansliiuiiniseankuuLAs 8% e

T-Source a@nunsariuseauwsatulnilaeunmuuallun1seenkuulRs

A43



Add Academic Journal of Science and Technology, Dhonburi Rajabhat University

Volume 4, Issue 1, (January-June) 2026

YOKOGAWA @ 2020/10/08 11:50:35 Mormsl Edge CH2 156 V
= toppad u 12845 Aut

o 2 ¥ 10ms/dv

—
e

I

g

V_Tsource

\ ..L,Jﬁwul‘ Wbt b L bl
ettt

B g8, s

V_Inverter

g

1 O O
N 1 A 1 |

2245 225 2255 226 22685 227

CH1: Vi (V), CH2: Visource (V), CH3: Vinyerter (V)

I

X-axis: Time (ms), Y-axis: Voltage (V)

JUN 7 wanmsiiiussiunssiulninvesasduiesines T-Source

YOKOGAWA @ 2000/10/21 15:11:45 Nosusl Fil
| Frevew 1 . o 12575 fulo,

%w_w \w L \w T
i T

LA

AL AL, o R WA B JAEATE
st 1114111 11 st || UL{ et 1110111 [l il i 1

CH1: Vi, (V), CH2: Ve (A), CH3: 1, (V), CHA: 1o (A)
X-axis: Time (ms),

Y-axis: Voltage (V), Current (A)

5UN 8 Han1snaaeuBuesines T-Source Wiednglviiulwandadusdndisiunmuiig

(resistive load)

Ul 8 namsmaaeuilloseliiiulvandaduiusiulniduns 60 Taast 70 Taad
uay 100 Taad wudn 2sasansnsarivseiuusstuliierdwaduuszana 100 Tad 150 Taad
uaz 200 Taadt muddu Tnegurdunszualiiiiedineiidnuaslndidssiugaduuseduluii
dnanazidnunrlndiAssnduley Jaansliifiuitnismunuiuy Unipolar PWM a13insa
PrwanauAaii surasgUad uldeg1sdiussAvE nm uenanninanismaaeadsdiuualiiy
aonna o unan1531aedlulusunsy MATLAB/SImulink WaAITaAI1UgNABIVEINTTEDNIUY

FLUUAIUANLALI9ATNA



NIAFINMTINNMansuazinalulag uininendesivinsuys

Uil 4 avufl 1 (unsien-liguisu) 2569

dmumanageuiulvanliiBadulaelilvanuewmes wuirssuudsasaansauissysu
wsssulwdin ldmud oonuuuly eedlsfnuguad unszudluiiiendnaddnvusioui oy
MnguadledinnnIlvanidadu WesndnuazvedinanueinesiinuaudAvnadufiuaud
warmaiUAsuasnszuaiilidudady dmalfiinesueinneluszuuinniu fudiiiasiin
AruAnifisuressUndunszualii wissuudsaunsainulfes wiailouasfiafiosnm

WARILALIUD 9AILAINNTAVDIDUNBSINES T-Source Tun1ssassulnaniianwauskanmA19iy

AU 9

TOKCGAWR 4 2020/10/27 14512 Homel
3 Y 1255,

@ 0.0 VanTE X VT Fo 00 Awda ]
i Aimardy

Edgs CHl £ 75.0 ¢
g

I,

[
g IS 1
il

R — m 'EJYN‘H‘H
— — j J.‘.i.;.' Ll | Jij.#ﬂ';‘k.j_‘g‘ il |

“

1y

CH1: Vy, (V), CH2: Vo (A), CH3: 1, (V), CH4: 1oy (A)
X-axis: Time (ms)

Y-axis: Voltage (V), Current (A)

JUN 9 nan1smageuBuiefnes T-Source WeadelviulnanBaieyin

dwmummeaeuiuandaniend Inglduewedinienihnssuaadu 1 wa ihilvan
nAaBa WUl srUusInsasariusziuussulwilfaaieenuuuly egralsinudnuas
nszuale AN AT N19IUE suwla W el sufunsedulazd msUa sundaadanatauinni
Tranasumnu esnuavemdsnuazailuauniminvesuamaeinos

597 1 memsUssiiuszansamvesszuuidlofngnanidadumdaludia 500
ok wudn AuszAvB ATl unussRuus AUl Bune Tasfiussuldi
Sunm 100 Thad szuuiidszdni nngeaauszanudesar 89 duinannisviausuiy
992993 T-Source Wa¥N5MUANLUY Unipolar PWM fitaganmsgaydeindslniiinigluses
Bunesiwes ueniniimsansiuiugUnsaivenans T-Source WanSsuiisufiuass Z-Source

fawannnugandelussuuuarananududeuredasiasianasiadnme

A45



Ads Academic Journal of Science and Technology, Dhonburi Rajabhat University
Volume 4, Issue 1, (January-June) 2026

n1sinAmelniiresseuuAndunTIINARIn I Tualugun 2 lngusadunas
NITUAUL (Vi ke 1) gnIATNITIBUNMTDII99T T-Source Yo ILIIFIULALNTEUAN1UBDN
(Vour 482 |oy) @ninfiio1dinmvesduiesinesnaunadndlnan egrelsinmudmsuannisnis

mmasliiazUsyansamaiusarlaannaunisn 3 - @auni1si 5 eail

En = V;n[in (3)

out = I/out]()ut (4)
P

n= 7 x100 (5)

in

AN9199 1 AUSEANSNINUIBUNBSIABS T-Source NMElALlanLTLAY

in (V) L, (A) E, (W) Vou (V) L, (A) B (W) Efficiency(%)
60 2.06 123.60 120.12 0.86 103.30 83.57
70 3.51 245.70 140.25 1.49 208.97 85.05
100 5.81 581.00 200.24 2.51 502.60 86.50

ANHANITNARBININUAAIU50AUS181A31 BUNBTIABS T-Source NWAIUNT 1l
AMuaILsalun s useaunsaulniwazivasndsnuluidinsswansadunseuaadu

laagadivszdnsain nseruauslgwmaiia Unipolar PWM faelviussaulniendne

' ¥
A

faunmildtuuazanauRniiiuressundudedielituinandadu vasfidedisliiy
Inanlalgadu wUUqummm*sm/TNm"Lé’aeriaLﬁaaLLﬂiﬂgUﬂ?{umzLLﬁlWﬁwzﬁmm
Aaioufiut uiniy Faiunsesdunesines T-Source ANt udsiidnennlunisinly
Uszgnaldluauiussuuwaidumdalni eudidnvsetindinda wa zszuunasauliii

v a o Y] ) a Y
VI@E)\Tﬂ']iﬂ"IiLWlIiS@ULL?\T@IUVLWLWWIUGUUG]@UL@8'31@@8'1\“‘1/‘3«]']83&1



NIAFINMTINNMansuazinalulag uininendesivinsuys

Uil 4 avufl 1 (unsien-liguisu) 2569

NaNSANEINUINBuIedAes T-Source Aiaund uansaLfiuseRuws sl
nwsesudunm 100 Viduusaduerdnadszua 200 Vidaudimuienisesniuy
AndusnsnisfinseRuusesiuUszana 2 w1 (voltage gain ~ 2.0) Inekansnaaeduualiy
gennd aeiunanisinaadlulusunsy MATLAB/SImulink wamsliiiini1n1seanuuuLas ov1e
T-Source wagn1siionAMIEiwesvasUnIailnNumInzausonsidnuas

dlewFounfloutiunudsuves Eswari uaz Dhanya (2014) §3518974312495 T-Source

aunsaiuseaukssuliihlalagldgunsaitesnitlaseadne Z-Source Wui1 NaNISAN

o
v

ASldunlunaenAdodny Na1IAB 29ITNRAUITUTIAITNBIAIINAINTTALUNITINTZAY
wsssiulninliegelivssdvanmudasiiuugunsallunsevieduiiuaudiasnit wenaind
HANINARBITIEAARBINU Liu et al. (2020) 1518911711AT9ET1 T-Source @111308AAI
v Y =] o w 1 =~ ] ] LY 2/ gj a
UtfouvesssularannsgadeindlninueddisUSeuiisuiulasaiauunaa
ludunisauauainds nan1smaaasnansliiviuiinisldmaia Unipolar PWM

% o s Aa o v a d' ¢ | a & 2 %
anansaaiansueanaildnuarindifgeguaduludiavdisananuraiieuvessundula
FaanAdpIAUNANIIAN®IUDY Sharma et al. (2014) 51891UIMNATA Unipolar PWM
au130angsuelinvowssdue I nARaziuAuA NIl vesduesneslaandn
N1387MTLUY Bipolar PWM

1 13 Y [ a r-:l' [ 1 a = a &

ag1alsimu iWeneaeudulvananieddy nuii jUadunseuaiinudaioy
wnnIlnanfedu esnuavesduiiuauduazngAnssuvanainvesvanuomes daudu
anwaznulaialuluszvusvasdumasivii widd1asiinauiaieouyeinsewaunedIy
LAszUUSIAsaILIsasnwIsEA UL uoIRnawaziuldegeaaiies uandldiiuds

LENYTNINUBIDUNIBSIADS T-Source ANMUITUY
dyuna

unenaAdeildinauensimunduneiines T-Source muAudeiadinviuogaiy
WUU Unipolar dmsuniswiinseduusatulin lnesduduniseenuuudiassnisiaudae
TUsun3u MATLAB/Simulink wazaissuuuuaiailenaasuanssausvesszuuneldlnands
u uaglviandanienth

HaNTIdemUTn 2993 T-Source TimuTuannsafivsEiuLs Ul B U
100 V 1 uusaduensinauszana 200 V muariidmualiluniseenuuy Andusnsinisdia

SEAULTWUUTEINM 2 Wi lngran1svaaesdnuaenansiuNan1s9aed Wanwaninugneaes

A47



A48

Academic Journal of Science and Technology, Dhonburi Rajabhat University

Volume 4, Issue 1, (January-June) 2026

YDINITOBNULUUIIITLALILUUAIUAL WaNINTszuudtanunsoliaIUseavsnmasanUssunm
Sevay 89.24 Melakaulunsnagaufnmun

[

JU wazdanuny

=

nseuAumEmALlA Unipolar PWM 9aelvilsediuiarsinnilnanin
InalAesguaauled dealianunsoananuiaiisuresgunaulaeg1eiiused@nsam vaeinis
nogeuiuluanduuderdiuansliiiuiissuudinsanisasnwssAunssduiedng
wagynuldegieaiiios wldgunaunselasvinuRATEUNLTUIINHATDIAN wuEvian
= v @ I a & ¢ A o £ Ao
NHANITANWILAAIMIA LI UINBUIBS MBS T-Source A WU Wil A nen1wlunis
Uszgnaldaususzuuwdasiuid sl ssuundsnuvauwny wazaudidnnseindids
PR snsiiusEauLssulninazmsiUatundsnunelutunsudeageatiuszans nm
v | a & & a o o Y
NANNSNAADILEAIMALAUINDUNBS WMDY T-Source @NUTAMILTEA ULSIAULA LNALAB
A eanuuul) TngnaninandenAd oanuaIuees Liu et al. (2020) wag Eswari & Dhanya
(2014) 715189714717435 T-Source @1u150aAT WU UNTAIL BLUSBUWIBUA Y Z-Source
YuzRgInudIsnuanURnIsuL s ulaegiivsednsaan wenandinisldmedia Unipolar

PWM gagigannnuilniieuvessUupfulsiuednauasiiunmunmiasiiivesssuy

AnAnssuUsENA
HIT8990UAMAIUIVIAINTIUINAN AEdrINTsUAansYTUINITHaTINAlULAE
WIngaemalulagsvuepanyiuean Ienuniunys Alvinsadvayuiuiesujunnis
309l wargUnsalfldlun1saniunuide naenualuayuanINLIAGoUNIATVINIG
A 0MBNITHAIUILALNAFRUAULUUBWIBTINGS T-Source uviauITeatuiiaiuise

sudunsuazussginguszasdmuitimualildossauysal
L@NEN5919949
Abdeen, E., Gaafar, M. A, Orabi, M., & Shoyama, M. (2019). Three-level T-type buck-boost

voltage source inverter. In 2019 IEEE Conference on Power Electronics and

Renewable Energy (CPERE). (pp. 175-180). doi: 10.1109/CPERE45374.2019.8980233.



NIAFINMTINNMansuazinalulag uininendesivinsuys

Uil 4 avufl 1 (unsien-liguisu) 2569

Alarcon-Maza, K., Balseca, B., Alarcon-Maz, G., & Saquarifia, D. A. (2023). Electronic
design of a DC-DC boost converter for powering a Lo-Ra communication board
with biocelectricity by “Plantas Andinas”. ESPOCH Congresses: The Ecuadorian
Journal of STEAM, 3(1), 611-629.

Effah, F. B., Wheeler, P., Clare, J., & Watson, A. J. (2012). Space-vector-modulated three-
level inverters with a single Z-source network. IEEE Transactions on Power
Electronics, 28(6), 2806-2815.

Eswari, K., & Dhanya, R. (2014). Analysis of T-source inverter with PWM technique for
high voltage gain application. Indonesian Journal of Electrical Engineering
and Computer Science, 12(8), 5709-5719.

Feng, Y., Li, K, Gao, M,, Liu, Y., Li, X., & Zhu, J. (2021). Optimal operation and control design of
DC arrester for renewable energy transmission. Frontiers in Energy Research,
9:759434. doi: 10.3389/fenrg.2021.759434

Lakshmi, G. S., & Kumar, S. N. (2023). Comparison of multilevel inverters with T-type
MLI: A brief review. Journal Kejuruteraan. 35(4), 803-809.

Liu, H., Zhou, B., Li, Y., Chen, J., & Loh, P. C. (2020). High-efficiency T-source inverter
with low voltage spikes across the switch bridge. IEEE Transactions on Power
Electronics, 35(10), 10554-10566.

Nugroho, N., Firmansyah, E., & Suharyanto, S. (2017). Single phase full bridge inverter
control as reactive power compensator. International Journal of Information
Technology and Electrical Engineering, 1(4), 117-124

Oppong, F. N., Ahmed, H. F., Khan, A. A, & Quaicoe, J. E. (2025). Single-phase quadratic-based
common-ground boost inverter. IEEE Transactions on Industry Applications, 62(2),
2807-28117.

Saurabh, K., Lalabhai, P. K., Mankani, A., Chakraborty, A., Naugraiya, A., Tharun, M., Amal, S.,
Christain, P. D., & Baruah, U. K (2025). Modeling, analysis, and prototyping of
a cascaded H-bridge multilevel inverter system using TI F28379D microcontroller
for high-voltage applications. In 2025 Fourth International Conference on
Power, Control and Computing Technologies (ICPC2T), Raipur, India. (pp. 1-6).
doi: 10.1109/ICPC2T63847.2025.10958740.

A49



AS0 Academic Journal of Science and Technology, Dhonburi Rajabhat University
Volume 4, Issue 1, (January-June) 2026

Sharma, A. K., Sharma, A. K, & Vijay, N. (2014). Unipolar and bipolar SPWM voltage
modulation type inverter for improved switching frequencies. International
Journal of Engineering Sciences & Research Technology, 3(8), 121-126.

Sivaraman, P., & Desanayagi, R. (2013). Performance analysis of PV fed single phase
T-source inverter. In 2013 International Conference on Power, Energy and
Control (ICPEC), Dindigul, India. (pp. 266-271). doi: 10.1109/ICPEC.2013.6527663.

Strzelecki, R., Adamowicz, M., Strzelecka, N., & Bury, W. E. (2009). New type T-source inverter.
In 2009 Compatibility and Power Electronics, Badajoz, Spain. (pp. 191-195). doi:
10.1109/CPE.2009.5156034.

Tuan, D. A, Vu, P, & Lién, N. V. (2021). Design and control of a three-phase T-type
inverter using reverse-blocking IGBTs. Engineering, Technology & Applied
Science Research, 11(1), 6614-6619.



NIAFINMTINNMansuazinalulag uininendesivinsuys

Uil 4 avufl 1 (unsien-liguisu) 2569

NIWAUINAANUTANNIINENLAR
939W9A AINNNAY" TuTan awdan? wazlwdu aneansie®

UNANYD

(%

NUATELTTngUszasdi e muIndnduginnianiniAaauwie lae@nwiusunn

=p

L3 (Y

HntAanvnzadlunandueianif 4 seeu LAk 50882 0 2 4 way 6 VasU MU NLUaInLA

q

Y

wu1 Juslaalinseeusugniiasuinieaiovay 2 Jell azwuuanuvoulaesiuluseau

YOUUN (7.67+0.89) LT84 MNANANANNNTOUTIU HAWeMUITUUTENIUL Tnduveniag

vV

d' a a Y & [ S < a & =
NN LLa%ﬂ’]iL‘WNU?MWmNﬂLﬂaiuﬂﬂﬂ ﬂ\iﬂ\laﬁ/l’ﬂ‘lﬂﬂﬂﬂﬂﬂ']'HJLL“U\‘iLWJJGUU IINNIIANEN

q

8 o Y [ 3 a A a s ¢ v o/
218MIAUTNBIvRIANARNAAtUUTIYT M 2 ¥iln Ao geiudeanseaIuAIIN Aumi

annanafnlasianediefiau wisnnian wazgdvdoamiialan sumiviainnaiafinla

a a aa a =3 a & o = a v [ o L4 J 13 &
FUANDALDNAUY UANUNLUUUNA LﬂUiﬂHWWQWﬂQ@JW@QLUUL?ﬁ’] 4 gUmv wu AT3LNUANN
sada 1 = o 5%

Y a [ Y] ) v LY A A =
NﬂLﬂﬁqu@%‘Uﬁ@ﬂLll‘V]ﬁl@‘VﬂViNﬁﬁWﬁ‘Vl@ﬂﬁ]’] AALLUATHALVYIANAY LOYIUASHUUAIUYDU

lngsiuegluinuain1seousuvesndndusinnmualy Laznaadunignamuaiazdans,
TUIUAINININTFIURER S ouaig vy

v

fdfy: Ana ANA 91gMSLAUSY

123 gy dgnivenmansuasmalulagnise1ms aazwalulagnisinuns uwininedesvigmesys
" p;J”iJﬁzmumwﬁﬂ e-mail: Ornanong.sri@gmail.com

Tunuunany 11 dquieu 2569 Tuudlvunany 25 dquieu 2569 Tumeusuunau 28 dquieu 2569

A51



e Academic Journal of Science and Technology, Dhonburi Rajabhat University
Volume 4, Issue 1, (January-June) 2026

Development of Cookies from Kale

Ornanong Sripawatakul!” Wanwisa Samsila? and Pailin Saisarai’
ABSTRACT

This research aimed to develop cookies made from dried kale. Four levels of
kale content were studied: 0%, 2%, 4%, and 6% of the total flour weight. The results
showed that consumers preferred cookies fortified with 2% kale, achieving a high
preference score (7.67+0.89). This was attributed to the cookies' crispness, appealing
green color, and pleasant kale aroma. Increasing the amount of kale in cookies resulted
in hardness of cookies. The shelf life study of kale cookies in two types of packaging;
a kraft paper zip-lock bag with a clear polyethylene terephthalate plastic window and
a metallized zip-lock bag with a clear polyethylene plastic window; sealed and stored
at room temperature for 4 weeks showed that storing kale cookies in a metallized
zip-lock bag yielded better results. Although the green color was reduced, the overall
preference score remained within acceptable criteria while the total microbial count

and yeast/mold levels were below the Thai Community Product Standard.

Keywords: kale, cookie, shelf life
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A Study on the Substitution of Wheat Flour with

Hom Nin Rice Flour in Kleeb Lamduan Cookies

Supachai Pancharee! Satarat Thipphong? and Peerapat Jaingamdee3*
ABSTRACT

This research aimed to study the substitution ratios of all-purpose wheat flour
with Hom Nin rice flour in Kleeb Lamduan cookies. The substitution ratios were 259%,
50%, and 75% of the total flour weight. Sensory qualities, including color, aroma, taste,
texture, and overall acceptability, were evaluated by 50 panelists using a 5-point
hedonic scale. Statistical analysis was performed using means and analysis of variance
(one-way ANOVA). The results revealed that the formula with 50% Hom Nin rice flour
substitution received the highest overall liking score within the "like" range (4.12+0.79).
In conclusion, the substitution of wheat flour with 50% Hom Nin rice flour is suitable
for developing Kleeb Lamduan cookies, while also enhancing the commercial value of

Hom Nin rice.

Keywords: Kleeb Lamduan cookies, Hom Nin rice flour, wheat flour substitution
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Case Study: Electric Tram Propulsion System

with a 10 kW Induction Electric Motor

Jrukkrit Chankiew!" Noppawath Thongbhundchang?

Phatarawat Chaikhunsombat® and Wolawit Leelawan*
ABSTRACT

The electric tram propulsion system is an important technology in modern
mass transit systems that helps improve transportation efficiency, reduce fossil fuel
consumption, and decrease environmental pollution. This research aimed to study the
operating principles of an electric tram propulsion system and to analyze the
relationship between electrical frequency, voltage, and motor rotational speed. An
electric railway propulsion system training set was used to conduct experiments at
frequencies of 27.5, 30, 35, 40, 45, and 50 Hz. The experimental results showed that
as the system frequency increased, both the voltage and the motor rotational speed
increased accordingly. As a result, the distance that the tram could travel within one
hour increased significantly. At a frequency of 50 Hz, the motor achieved the highest
rotational speed of 242 rpm and enabled the tram to travel approximately 19.747
km/h. The findings indicated that frequency control of the propulsion system directly
affected the operational performance of the tram. The results could be applied to the
development of electric railway and electric tram systems to achieve higher efficiency

in the future.

Keywords: propulsion system, electric tram, induction electric motor
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Analysis of Electrical Surplus Energy Reduction from
Photovoltaic Generation System with

Battery Energy Storage Systems

Natchapol Ruangsap® Supawud Nedphokaew? and Nattachote Rugthaicharoenchep®
ABSTRACT

This paper presents an analysis of surplus energy reduction in a photovoltaic
rooftop system integrated with a battery energy storage system. The objective of this study
was to investigate the potential of energy storage in reducing surplus energy and improving
electricity utilization efficiency. The study utilized the average load profile of type 1.2
electricity consumers, together with a 1 kW rooftop PV system and a 2.56 KWh BESS. The
results showed that, without energy storage, the PV system generated a surplus energy of
3.04 kWh/day. By integrating the BESS, the surplus energy was reduced to 0.97 kWh/day,
representing a reduction of 68.09%. In addition, the amount of electricity imported from
the utility erid was reduced by 2.22 kWh/day. The findings indicated that integrating a BESS
with a rooftop PV system could increase self-consumption, reduce surplus energy losses,

and enhance the utilization efficiency of renewable energy.

Keywords: surplus energy, photovoltaic generation system, energy storage systems
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