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Vocational Study
5. Japan. and T. Tamitteerapan

Power Elecmonics and Cirowst Systems, Deparment of Elecirical Technology Education,
Farulty of Indosirial Education, King Mongkats University of Technology Thonbuori,
126 Pracka-Uthit, Bangmod, Tungkry, Bangkek 10120, Thaitand

This rezearch iz o develop experimental module om 3 phase inducton motor codl comnecton for vocational shedy.
Thiz propeced module will be applied in sdditionsl smdy to make nedersanding vis pracdcal smdy for malking
techedcal sl5lls fo vecatienal srudents. The simple wse of experimentsl modunle was dedpmed for 3 phaze motor learning
besimner:. With ths module, the stedent cam see and tench coil connections of 3 phase indwction metor chat s met
visible with real metor. The coil conmections will be et by stademiz. Afrer connectons finisk, the motor cam be tested o
spprove for each conmmectom. The research was divided o I paniz. The first part iz design sapd comcorection of
experimental module. The copic amalyzis was applied to claszify che experimental topics. The experimental skhlls and
practices for each anslyzed topic were defined by objective smalsic. The objective in each fopic was o desige the
experimenial precedures, tools, messurements and module layour by the task amalyds. The second part of research iz
the experimentsl sheet whose dezizn was based on the experimental procedmres. The coils are placed om the
experimenial kit that skhows sll of ceils mside the 3 phaze inducrion metor. The commections of each coil will be
comnected by sdents whe msert experimentsl wires o the socketz followizng procedures in the sheet. Afrer finizhing
e wire comnection, the smdents can test by supplying the power to the propeced experimentsl module o check the
operstion of motor. The sredests can undersiand by practice o develop skill of compection for coils in the moior from
tlie propezed experimental module. To firstdy evalmace the proposed experimental module, the smdy of nze sadsfaction
test waz applied te 15 second year smdeats in vocadonal certificate stedy om electrical pewer pregram of SurafThazi
Pelytechnic College. For the resulis, the smdenis who evaluated the propesed module in 3 sides of satisfacton have
soored as 4.59 or #1.5% of fall scores.

Keywords: Experimenta] modale, 3 phase indwction modor, Vocational stady
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Experimental Module on 3 Phase Induction Motor Coil Connection for

LINTRODUCTION

Mowadays, Thai society changes mapidly dus fo
advances in communication techoology and compuer.
Teachers nead i keep up fo date with the techoolegy as
an academic leader. Moreover, teachers need to koow
bow to use communication tools o think, amlyze and
solve problems. Schools peed to support teachers m their
lamning cew teols as well a: momls so that they can
wark and teach as a real academic leader for the nation.
Media iz mmporant because it can fcilimie the
compmmication  befween imstucters and  learmers
effecdvely Leamers can understand the confents as
me=nded by msmactors. All forms of media are important
fr leaminz. For insouction, media is often called
“teaching matenal” and for leaming, ot is called
“learning material”. Thess can be radio, televisin,
diazram and ihe like, The phyzical device can convey the
meszaze o the students well. Therefors, the researchers
decided to develop one teaching material abouat 3 phase
mdnction moednr in order fo be used as ap efecdve way
for learners w leam aboot codl compection in 3 phase
mduction motor m a short fime. Another benefit might be
that studenis see the whele pichuore of coil conpectien m
3 phase mduction metor. This will be called
“experimental madule” on 3 phass inducton mator cod
connection far vocational smudy.

This study presents the expenimental module on 3 phass
mduction matar coil comneciion which will be useful for
mstmacdon 2 fallows:

* Tt will be usefil for teachers in vocational collsges
for their instroction.

* Tt will become a suggsstion m terms ofpelicy for
related educational institufion about the directiontor
the developmeni of expemmental modole forthe
general public.

LOONTENT ANALYSIS

To analyze the confent on motor coil commections,
the topic analysis was used By usmg thiz analysisz, the
conient of cofl commections for 3 phase motor can be
divided in two parts. The first part is siar commacion and
the second part is delta comnection s shown in Fig l
After finished the comtent amalysis, all details of
amalyzed topics were used to teaching poimt analysiz as
shown in table 1.

Motor Coil Connections
| L
L] L]
SorComnecon e Comnecio

Fie. 1 Topic analysis for metor coll comnectons.
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Table 1: Teaching point analysis.

Tapick Teachag poank
1. 5w Comisetion 1.1 Dhagrien feadang.
1.2 Calsle csnmsEting
1.3 Coeuit ealng
2 Dehs Ceaansction 211 Dhagram roadig.
L1 Cable conmeclion
23 Copzuil etlig

From the teaching point ambyziz results, the
constuction of the propossd experimental module can
be yislded as shown i Fiz 2.

i
et fisicticn
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Fig. ? Consmction of proposed experimental module
1 CONSTREUCTIONAL DESIGN

From Fig 2, the propossd module was desipmed by
dividing to I pars a5 sfar commection and delfa
conoection as shown @ Fig. 3 and 4. To serve practical
learning in teaching points m @ble 1. fonctons of the
propoesed module were considered. The modols mst
bave the connaction part for snadent connecting the cable
o make the coil conpection as assigmed by laboratory
sheaf. Mext, the coill diagam of metor in =ach
connection must be show oo the module for smdemt
making umdersiand while they practice with the modula.
For safefy, the operating lamps muost be installed on the
midule doe to stadent can sugpsst the powsr supply i=
tuming o0 of oot To suggest coil compecied menor
perfommance, real 3 phase motor ooast be installed on the
module.

.1.
é"'l AN
ﬂﬁa.;&!‘h _.:||,-\,‘ L. A
o7 U
= 'ﬂl :(
TV '\:-I-;n
. o/
Fig. 3 Motor Coil in star conneciion
i
W@ an
AN .IQ, ¥
1A
u i rz
L3 Lol 154 & ||.,:|.._.
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Fig. 4 Motor Ceil in delta commection.

The details shown m Fig? were realized to the
poposed modole as shown m Figs To control the
op=raton of the propossd moduls, the conimol box was
mstalled as shown in Fig 5. By simpls constmaction of
the modulz, the measurements can be used conveniently.
For erampls, when the smdents want to measure the
omrrent @ line, they can do by using clip anp as shown
inFig. 7.

Fig. 5§ Cwerview of the proposed moduls.
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Fig. 6 Contral box for the proposed module

Fig. 7 Current meagurement durmg the experiment.

4. LABORATORY SHEET DESIGN

From the teaching point apalysis in Table 1. the
labomiory sheets that use for student practce leaming
were desiemed as 2 sheets. Each sheet is consisted of
experimental topics, ohjectves, experimental tools and
devices, experimental circuit, experimental proecedures,
experimental  questions, and coochusion  The
experimental topics were divided in 2 fopics as by using
the expenmental circutt m Fig. 3 and 4. The objectives

shown in each laboratory sheet can be divided as 2 levels.

First lewel is general objectves that use to indicate what
laboratry wants stodent get understanding in general.
HMext lewvel is bebavior objectives that use fo indicate
what behawior studemts can show when smdy the
proposed laboratory sst m each laboratery. The
experimenial teols and devices were defailed what inels
and devices are meeded in each laboratory sheet. The
experimental procedures were msed to explain what
sudents have w0 do while experimenting in =ach
laboraiery. The expermmental circuits were shown the
circuits that wsed in each laboratery shest. The circuifs

have to show cirowit schematic. The experimental
guestions and coochusions were used for stodents
summarizing all experimental results in each labaratory
sheet. These quesfions must be desizned to have student
behaviors following the experimental ohjectives.

§. EVALUATIONS

To firstly evaluate the proposed experimental
module. the student of use satisfaction fest was applied.
Tt was doms by 15 students from 3™ year of vocational
certificate stody in electrical power depariment, Surat
Tham Paolytechnic College, Suat Thani province,
Thailand. The bypothesiz was ==t at 80% of full scores.
The satisfactions in 3 sides wers designed. The first side
of satisfaction was expenmental medule consouchon,
the second side of satisfaction was expernimental module
desizn and the last side of satisfaction was experimental
midnle use The scores were ranged from 1-3 for each
evaluated topic. The staristical analyses for the dam fom
the test were shown in wble 1. From the mable, the
wverage score were 2,59 or 1.8% of full score.

Table 1- Summary of posttest scores

Lanxl of scors

Dretzils 5 3 3 J2[1] 7 | 50
| LComucios
1.15m and 3ET0 | 4600|670 - | - | +40 | 043
| airs
1.2 Bamty BO [ 1330 |60 - | - | 43| 0.9
13 Dwakilty | 6600 | 3330 | - | - | - | 467 | 049
%ﬂm g [ - [ - - [+80] 0
[ S Imalage | 6600 | 3330 | - | - | - | 2671 | 04
7.3 Mlvarial Bam | 1330 | - | - | - | %8 | 035
FiE
T.Tﬁy 5 I I I N I el ]
i G A A I S I X
Tndersianding
33 Fellowsd W (| - | -] - | £ | 03 |
| objsct
%3 Safaty Til |26 | - | -|-| 43| 044
T A T I N R LT R
imsesting

Funge 150 | 1%

6. CONCLUSIONS

Experimental module on 3 phase induction mofor
coil connection for vocational study was propesed. The
topic analysis was applisd fo defins experimental content
of the propesed set. After got the experimental topics,
the teaching point amalysiz was nsed to define the
experimental competenciss of students, pattern of the set
layout, and set functions. The labomtory sheefs were
desizned for cowenng the set teaching points and were
divided as 4 sheets. Each sheet was comsisted of
experimental topics, objectives, experimental tools and
devices, experimeni] cirouit, expernimental procedurss,
experimental questions, and conclusion. To evaluate the
proposed module, the satisfaction test was applied for 13

T Jara = Thadond = Loo P08 Joird Friandstin inlamationn’ Confemnce on
Appibed Elacincal and Mochmnizat Enginsandng 201 1, Grand Parsdizs Hote!, Mongkhar, Thaillend) Sap 21-23 X011



Thursday, September 22, 2011

studemtz. The scores were ranged from 1-5 for each
evaluated topic. The sttistcal analyses for the data from
the test were shown in table 2. From the table, the
average score were 459 or #1 8% of full score.
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