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Abstract
National Research Policy and Strategy No. 9 (2017-2021) has determined Vision and Strategy
National Research: “Thailand is a developed country based on research and innovation with

quality research results, knowledge from research and innovation is applied to benefit in
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economic and social aspects, readiness in infrastructure and research and development of
personnel in quantitative and qualitative to support the development of the country to be
stable, substantial and sustainable” So that Office of the Vocational Education Commission
has established a strategy to develop the capacity of vocational learners to be an innovator
through the process of developing the inventions of the new generation Science Project And
robots for ready to move forward to the international stage. Which will improve the quality of
education that students learn to create and can be extended to commercial. To reduce imports
from abroad, reduce government expenses and make money for inventors. In accordance with
national development In Thailand 4.0 era by using marketing mechanisms in the digital age with
platforms.

Keyword : Invention and Innovation Vocational, Digital, Platform
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Abstract

The objectives of this research are to create an automatic environmental control system or
hydroponic vegetables with internet of things and find its efficiency. The samples are 5 agriculturists
planting hydroponic vegetables in the area of Lampang Province. The research tools are an
automatic environmental control system or hydroponic vegetables with internet of things and an
evaluation form of the quality of created control system. It starts from designing and creating the
automatic environmental control system or hydroponic vegetables with internet of things with
fixed properties, and its performance is tested by a hypothetical situation. Then it is installed and
used in a real farm of the samples once produced or around 45 days. After that, the samples will
answer a questionnaire so that the obtained data will be analyzed by statistics: mean and
standard deviation.

The research findings revealed that the automatic environmental control system or hydroponic
vegetables with internet of things could check and control temperature and relative humidity of air
in a farming place and the value of pH in nutrient solution of water in the system automatically by
embedded system according to the scope and from a mobile phene through the application Blynk.

The created control system had the quality of value of invention at a high level, including the

guality of design and use, respectively.

Keywords : Hydroponic Vegetable, Embedded System, Internet of Things
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Abstract

The objectives of this research are to 1) create the ozone deodorizer for evaporator coil in

Msdswuaznadouls:AnSniwneuzinnaunevalduasuloluu
tuszuudsuomifisnzua

an automotive air conditioning system, 2) test the efficiency of azone deadorizer for evaparator
coil in an automotive air conditioning system and 3) evaluate satisfaction of a group using the
ozone deodorizer for evaporator coil in an automotive air conditioning system. The operations
are to create the product and find its quality; test its efficiency of use and find satisfaction of
a group using the ozone deodorizer for evaporator coil in an automotive air conditioning system
based on the criteria.

The research findings revealed that 1) the quality of ozone deodorizer for evaporator coil
in an automotive air conditioning system was, in average, at the highest level, 2) according to
testing the efficiency of use, it was found that it could get rid of bacteria and foul smell within
30 minutes by 91.98 percent, at a higher level than the criteria and 3) the satisfaction of a group

using the ozone deodorizer for evaporator coil in an automotive air conditioning system was

at the highest level —it was considered higher than the criteria.

Keywords : Decdorizer, Ozone, Evaporator Coil, Autemotive Air Conditicning System
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Abstract

This study’s objective is 1) to study the issues and desired conditions of the management
2) develop a strategy and 3) evaluate the results of the development of strategic management
for building work off-site. The study conducts 3 study levels: 1) the study of issues and desired
conditions to analyze the needs from the sample eroup, consisting of 95 individuals from the
management, teachers and educational officials of Chumphon Technical College by simple
random selection and using a questionnaire of Dual Response Format as an evaluation form.
The data were analyzed by percentage, means, standard deviations and the needs results were
analyzed by Modified Priority Need Index (PNlpodified) technique. Secondly, the development
of the strategic management for building work at the evaluation location by 9 experts, using
the strategic suited evaluation form as an evaluation form. The data were analyzed by finding
means and standard deviations. Thirdly, the evaluation of the strategic management development
results for building work from the samples, consisting of 15 individuals from the management,
Department Heads and Supervisors, selected specifically, using the project evaluation result
records, estimation forms, and analyzed data by means and standard deviations.

The study results show that the current building management of Chumphon Technical
College is in a middle level. The desired condition is generally in a highest level and the
evaluation result of the needs has generally the value of PNlpnodified = -33. The order of the
needs for the development is for instance in the operational work with the value of PNIpodified
= .36, secondly, the development and the work control of value PNl odified = -34 and
management planning value of PNlhodified = -32. The result of the strategical management
development consist of 4 main strategies as follows: 1) the strategies for enhancing efficiency
management plans 2) intensive strategy Development 3) the strategies for enhancing efficiency,
supervising, inspection and participatory evaluations and 4) the strategies of enhancing the
efficiency of building maintenance and the evaluation result of the strategy development for
the building management of Chumphon Technical College is generally in a excellent level.

Keywords : Strategic Management for Building Work, Need Evaluation, Building Work
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Abstract

The objectives of this research are to 1) create a molding machine for crispy Krong Kraeng,
2) find its performance and 3) study satisfaction of a group of people who makes crispy Krong
Kraeng. The researcher created the molding machine for crispy Krong Kraeng with the following
principle: controlling equipment and each part by electrical system; pressing flour to make
a round piece and cut it into a smaller piece; shaping it up. The researcher selects 9 people
who make crispy Krong Kraeng in Village No. 3 Tha Sae Sub-district, Mueang District, Chumphon
Province to use the molding machine for crispy Krong Kraeng and selects 5 experts to evaluate
the quality in various aspects.

According to testing the molding machine for scrispy Krong Kraeng by containing the flour,
which was mixed and threshed, pressing it as its mold and clocking, it appeared that the molding
machine could make 120 pieces of Krong Kraeng per minute with the needed size. According
to the test result towards satisfaction of users in the molding machine for crispy Krong Kraeng,

it was found that the average of satisfaction of the molding machine users in the aspect of

design, the aspect of structure and the aspect of usability was at a high level.

Keywords : Molding Machine, Crispy Krong Kraeng
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Abstract

The objectives of this research are to evaluate the overall result of Phuket community repair

center project and study the suggestion and guideline of development in the permanent Phuket
community repair center project. The research starts from studying the success of project operation,
using an evaluation research and applying an evaluation form in Stufflebeam’s CIPP Model.

The research findings revealed that the community repair center project with the success
was at the highest level. When considering each aspect, it was found that the success was at the
highest level in all aspects, respectively, as follows: the aspect of context, the aspect of process,
the aspect of product and the aspect of import. According to the suggestion and guideline on
development from the group conversation, it was found that the meeting should have been held
for clarifying to make the provincial project commission understand each other. The Office of the
Vocational Education Commission should have transferred the amount of money for allocating
all the budgets to institutes to carry out the project from the early fiscal year. It should have
carries out during term ending so that people would be fully and serviced uncomplicated with
schooling preparation in institutes to enable students to earn more during term ending, plus
those students should have been admired.

Keywords : Project Evaluation, Permanent Assessment of Community Repair Center
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Abstract

The objectives of this research are to 1) develop the mechanism of Chaiburi rice growing

machine version 2, 2) find its performance and 3) study satisfaction of users in the Chaiburi rice
growing machine version 2. The samples are 30 persons who are agriculturists growing rice, villagers
and rice assodiates in Village No. 2 Chaiburi Sub-district, Mueang District, Phatthalung Province
by purposive selection. The research tools are a record of the performance and a satisfaction
questionnaire. The statistics used in this research are percentage, mean and standard deviation.

The size of the rice growing machine is 1m height and width, and 20*20mm steel square pipes
are used as a structure. There are 4 rice hooks with a remover of rice seedlings away from each
other for 0.22m. There are 4 trays used to support those rice seedlings —there were only 3 trays
previously. A conveyor belt is installed at its trays for an easy flow of rice seedlings -it can be
freely slid to the left or to the right so that rice seedlings in the trays can be separated
for removing altogether. A hand is used to sway a mat for a removal of rice seedlings.

The research findings revealed that the Chaiburi rice growing machine version 2 was efficient
at a removal of rice seedlings by 90.57 percent that took 78 minutes per one rai. In addition, the
users’ satisfaction in the Chaiburi rice growing machine version 2 was at the highest level.

Keywords : Rice Growing, Rice Seedlings
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The Speed Control of D.C. Motor with PID Controller
and Fuzzy Logic running on LabVIEW Program
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Abstract

This research proposes the speed control of a separately-excited D.C. motor with the PID

- & - -
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controller and the fuzzy logic running on LabVIEW program. The objectives of this research are
to use the aforementioned speed control to demonstrate the system of speed control of a
close-loop 4 quadrant D.C. motor with the PID controller by PWM signal and IGBT chopper and
to study dynamic behaviors of the created system: the system of speed control of a closed-loop
D.C. motor and the created system of speed control consisting of a power circuit and a control
circuit. The circuit is a d4-quadrant D.C. chopper with the power transistor devices. The control

signal PWM with a 30-KHz frequency command signal from the PID controller and fuzzy logic

running on LabVIEW program.

The research findings revealed that the dynamic response in step signal, which used the fuzzy logic

controller, was better than the PID controller for both of the starts without load and with load.

Keywords : Speed Control of D.C. Motor, PID Controller, Fuzzy Logic, LabVIEW
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Set point (%) —— Speed (%) Set point (%) Speed (%)
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M990 2 Wisufisuranauauemanainvassruumuauianawmeslvliivan

NANDUAUDINTANAIN PID Control Fuzzy Logic Control

Delay Time Ty (sec) 0.263 0.225
Rise Time :T, (sec) 0.150 0.150
Settling Time T, (sec) 1.150 0.475

Maximum Over Shoot : M, (%) 15.00 0
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Delay Time :Tq4 (sec) 0.200 0.225
Rise Time :T, (sec) 0.175 0.325
Settling Time :Ts (sec) 0.775 0.725
Maximum Over Shoot : M, (%) 4.160 2.500
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Abstract

The objectives of this research are to 1) study the competence levels of room attendant
trainees at five-star hotels in Mae Rim District, Chiang Mai Province and 2) study the development
of competence levels of room attendant trainees at five-star hotels in Mae Rim District,
Chiang Mai Province. There are 20 samples: coaches in a company, managers, supervisors and
household-department employees who (consecutively) monitor room attendant trainees with
the bachelor’s degree in Hotel. The research tool is a 5-point rating scale questionnaire.
The statistics used for data analysis include percentage and standard deviation.

The research findings revealed that 1) the competence levels of room attendant trainees
at five-star hotels in Mae Rim District, Chiang Mai Province, was totally at a high level when
considering each aspect, it was found that most of the trainees with the main competence
levels was at a high level and 2) according to the development of competence levels of room
attendant trainees at five-star hotels in Mae Rim District, Chiang Mai Province, it was found that
the trainees should have learned more about work as often as possible —they were trained by
supervisors and other staffs in the department consecutively; in addition, they should have
improved English conversation skills for better potentiality of talking to customers in English.

Keywords : Competence Level, ACE Standards
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Abstract

The objectives of this research are to study a kind and quantity of adhesive substance used

to produce roof tiles and to study physical, mechanical and thermal properties of roof tile
products from pineapple and maize fibers. Approximately 9 percent of the UF synthetic glue
and the pMDI synthetic glue by its weight is used as the adhesive substances with the density
of roof tiles of 600 kg/m3 and 5mm thickness.

According to the test result of the physical, mechanical and thermal properties of roof tile
products from pineapple and maize fibers, it was found that it consisted of density, humidity,
absorption, expansion of thickness, non-leakage, resistance to bending force, resistance to elastic
modulus and strength of bangine. In addition, it was also found that the test result in all conditions
was subject to the Standards of TIS 876-2547, TIS 535-2540 and JIS A 5908-2003, ASTM D 256-06a.
According to the thermal property, the property of thermal conduction and the property of
thermal resistance, the test result revealed that the thermal conduction decreased under the
Standards of ASTM C 177-2010. Furthermore, the pMDI synthetic glue had a better property

than the UF synthetic slue.

Keywords : Agricultural Residue Fiber, Roof Tile Product
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Aswamnszilemdannaziiinaulaeldeons
sssumAifiaangamgiinieluennns wuin Wenay
thenssssumlusunaiiutuiinaii iy
AU mi@m%ufﬂ AUATUNIULS DR LAY
sz avanisiianudeuiiuunituanas winw
ATUNTULTIALAEATNAUN UL IR AT LU
Wity wanedn nsaanUSinanienasssuenan
wanzay drmidulldisiannedndusinsadas
ndsmdwudnazimaudUdulviiaudinisde iy
mi@ﬂ%uﬁmasLﬂuau’auﬁ’umm%’auﬁﬁ AU
Weveanadwazans [6] Anwianudululs
TunsihTvuuanluudundan wuin ey
nalmiluwiunsededmmniuihliuiunssdos
fhwinuduuaidsutihwinee awsunseitea
wanndeeduatnufuaudou s Femgil
PifeiingussasdifiodnwiainuazUiuiaves
a150nfaLazautRITINIUAIN LBINALAZIAY
pufeutastannssiommiinianidulean
WasndnTwanazluduussafitisuauunnmand
wrdnduusiunsydosmdinifioannsoiily
yaumiusiunszommdnnuslefulduasss
Lﬂuﬂ’W'iLﬁm%laﬁi’llﬁl,tfiLﬁ‘l&ﬁ)ﬁﬂmﬁaﬁx‘mwﬂ’ﬁmwmi
wien il Enmadenmils

2. IngUsEaIAN1IY
21 iefnweinuarUSuiuvesanstnanily

nsziUasamam

2.2 WadnwaudRAEan 1w A W NALaS 1T-
AUTDUVDIHAAN I L5V S amn

3. 29n13AEHUNIIY

3.1 mawiSeurian Batumsidelumsussyna
Tiduleanniddandminauasludulzsndusuansiue
nadammdnlnoiidenininauasludulzn
wanliuiudminnnuatueiosundesTan udwi
msfeunenunalaethidnissassaunenuung tdile
Wasntminauazludulssalusauiiofnuenuuin
lngdivunnveagneunss 10.6 uaz 0.5 mm lamu
Afmun wansdinnsed 1 Aouuaziringduun
tutunaudieg ieliléTaniinionaziluld
Tunszvaunisda LLNuﬂisLﬁaqyawﬁa an Tunswisey
mduaTeigFovleiliaflanndu uarmiduasei
Lalslgeumsdu 1Wudhusyanufiviuna 9% veq
i Sutaauisoadul i andniadsuaunm
wazasiswdillumsnaudeasavansuonlanden
aaalsa (NHgCL Taeldszauanududu 2% w4
dmihvesensisadwermtinvesnmuwiudnieie
uaaviuneaniuduleliindu Inaldhauszanu
5 w19 wanibhdulewdandinauasidulelu
dulzsaillivesuwivlnenislsstutagnauns
wanadunaaanuuiismuallissauiiviniu Tae
ﬁLLajﬂ:JﬁLLm'uﬂisLﬁaayewﬁqm?jﬁﬂaaugﬂﬁﬂaau

diniilalunstugy danmdi 1

i 1 mawSeaianuazdusundndudnssiiowmanm
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3:2 miﬁugﬂwamfm’mﬁﬂimﬁawwé’amﬁ%mu
fnosunnnslsetutanuaunrudiadlundaauy
fifvmaudmihdiedesdnsou Yadesiieg Adluns
wanusunssdamdnanduledenining
wazdulludule sauazanizingg Afvualunis
ARLHUYSENAUEI BRI UM LU uA
600 kg/m3 AUIATBIRHU 400 x 400 x 5 mm U
anutudulewdandlnananidulelududesn
ADUNANNTY 3-5% WasnaaHay 10-12% UTuia
asmsAudTaty 1% wazasisaufiseivie
msisuds 2% gungliisndau 120 °C usedy
Tuns8m 150 kg/cm2 seeznaIn1sensau 15 w1l
dleasunaififvuaisieanainieiasdndou
ﬂuw«'uﬁqﬁﬁqmmﬁﬂﬂﬁLﬁaﬂﬁ’umm%vutﬂunm
24 3l

3.3 MITHEIUNMINAADI N1TINRRUNITNAGDI
wuuguluudenauysal (Randomized Complete
Block Design : RCBD) yinsnaaauwdindiaded
IaneseAimIuwUTUTIU (Analysis of Variance)
WIHUIBUATINLANAIYBIYAYAREALUL Duncan’s
new Multiple Range Test (DMRT) [7]

3.4 NINAFBUNTNAABUANTRTIINIENTNW
AATIMRLUS e ﬁwmiﬂmﬁmﬁwﬁ 2

UnAJlT1uU23 Y mstdidulusaquismdonunisinsnsdmSunaniunins:UoIgInaIn

waz 24 Flug AN1IWEITIVAIMUT 2 uas
24 $alus warnishifagudh druauddiFana
ATAIINATUNIULTIAR ATAINAIUNIUNEAEE
gandu AMURTITINITNTTUNNLATAN TR
A5 A1N1SUIANUTBULATATUATUNIY
ASuSBUB U UNNSg U WBN.876-2547 [8]
1an. 535-2540 [9] JIS A 5908:2003 [10] Particle
Board Type 8, 13 uay 18 'ﬂxd 3 Type ASTM
C177-2010 [11] mudsu

3.5 nlensiimuaveadulodendialng
waziduleluduizsn amnmessiuuavedule
wWaendlnauaziduleludulzsa wui suden
%'Waiwmﬁﬁwagiuumsmem 40 fUsuulagy
dhwinunndian Ae 71.18% fivuavestuden
F11lnemuni1aeds 0.72 mm anueaie
477 mm Auwueds 0.17 mm waslidadiu
Aumdeaiiu 27.93 duduleludulysaiisn
2YUUATUNTINY 40 fusmalastdminuniiae
fifn 22.81% Sedhunevesduleluduzsn ninie
0.78 mm AUETIAAY 3.26 mm ANUVUIREY
0.12 mm uazddAdIUAIUNTEUNINU 27.63
(M15197 1)

M15197 1 MsiaszuaveadulydandinawazEuleludulyse

) wWag Anady dadou  Usuaulay
FuAILEN  ATUNTY  ATUNTURde %19 819 WU A7 ﬁjﬂﬂ’n
(mm) (mm) (mm) (mm) w387 wnfiga (%)
12420 1.275 1.05 5.50 0.26 21.09 5.27
-20+40 0.638 0.72 a77 0.17 27.93 71.18
R -40+60 0.337 0.40 4.50 0.11 41.37 1846
waen -60+80 0.215 0.34 5.08 0.09 58.33 2.63
1WA 50,100 0.165 0.17 4.50 0.08 59.40 1.38
-100+120 0.135 0.16 5.32 0.07 77.84 0.59
-120 0.120 0.15 4.36 0.06 67.25 0.49
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A1519% 1 (da)

Aage dndau

WG
AzunsUaae
(mm)

FUAWEN  AZUATI %19

(mm)

Ysuaulae
umLn
wnign (%)

Ay
WWien

8172
(mm)

N
(mm)

-12+20
-20+40
-40+60

1.275
0.638
0.337
0.215

1.59
0.78
0.39

vauly

) -60+80
Tuduizsm

0.23

-80+100 0.165 0.19

-100+120 0.135

0.120

017

-120 0.15

4.96
3.26
2:55
3.04
2073

0.16 31.37
27.63

26.23

17.77
0.12 2281
0.10 12.80

0.08 36.96 6.30

0.08 35.81
35.01

26.61

3.52
3.07
11.91

2.80 0.08

1.56 0.06

4. Nan1339Y
4.1 MIveaRUANURARINIEATN

1) AIAMUNUILUY NMTANHIAIAIINRUN
wiuvsunsslsmmEmanidladenimlng
wazdleluduzsafimmumuiutiue swsuiiimvun
600 ke/m?3 Fildin1ads gy Sevlasiaaledisgy
WU AL LR BT8R LT Le 688.38
ke/m?3 WAz 646.48 ke/m3 dumsufilinmdunses
Tolalan 1t unisd uAIAUNUIL LU A DY ILHY
iléi 678.27 ke/m3 uaz 661.82 ke/m3 mIugsu
WelSeuidioy wuin LLsJuﬂizLﬁ"amwﬁqm?ﬁ%’ma
#a 2 HRAAILN T U ATF U IUAAT
muvukiulifa 400-900 ke/m3 AaNTFIY
Wan. 876-2547 waz Uan. 535-2540, JIS A 5908:2003
Particle Board Type 8, 13 uay 18 W 3 Type
(M15197 2)

2) ANUSLINIAINEY N1SARMIANUSIN
mm*ﬁuﬁuaaLm'uﬂ'ixLﬁaegawﬁaﬂwmﬂl,ﬁulmﬂ?aaﬂ
drlnanaziduleludulzsafidinumuinyunas
WHUAAfLA 600 ke/m3 ﬁl%’ﬂnﬁ’almwﬁgﬁa
Wosiladladisdu wuirAmUBnueutuaaevas
WLl 11.82% e 9.819% duuiuiilin mdaasesd
Tolalopnunsduy AU LU REs YD R
ils 8.86% way 8.79% wlawSsufisuiuududs

WAy AUNIATFIUAI SRE LN TN ATE Y
AMUAAIUSHNAIATNTUT 4-13% uay 5-13%
AUUINTFIU WBN.876-2547, UBN.535-2540 WAz
JIS A 5908:2003 Particle Board Type 8,13 uaz 18
W 3 Type (31971 2)

3) f ﬂﬂi@ﬂﬁyﬁﬂﬁ 2 uaw 2444118 Msdnen
ﬂ'wmi@,m%uﬁwa:1LmuﬂixLﬁ@@gWé’@ﬂWﬂﬂLé’ﬂﬂ
Wasndnmasasduleludulysaiinmumunuiy
YIS IUR 600 ke/m3 ﬁlﬁﬂnﬁemiwﬁgﬁa

WesliadlaAdu Ansaadinini 2 uas 24 4l

AT URUTLS 15.25% uay 38.00% wazdi 24
Halus whsvenuiile 39.71% waz 56.06%
Anuusiuitldnndaassileleleeumnsiu wuin
ﬁwnﬂi@ﬂ?’ﬁmﬁﬂﬁ 2 dlus Asvaududiley 11.65%
WAL 9.92% waedl 24 HHluanBeveauiuiils 50.01%
waz 35.03% suadu laldnmunlilusinsgiu
ANUNINTTIU WBN. 876-2547 wax JIS A 5908:2003
Particle Board Type 8, 13 Was 18 W3 Type
(M157971 3)

4) FMSWERIVINATIIILAT 2 24 F1lg
MSANTNANNITNBIFAMIIAI MU YBIwRUNTEIU
ywdmandulewfoninilnauanduleludulysn
finnmuuLLYeT uRLTIRMuA 600 ke/m3 Tild
mMduasergFeveiladlodisdu wui Anis
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— b
unAndludilyYy msldduledaarvrdonunisinvasdnsvoanntuAns:ioyInaIM

WasFIMNIAIINUIT 2 Flusadevesueudile
8.58% Way 22.15% uazi 26 luaedsrnuny
Tl 23.55% waw 33.24% wazusuildndnaszi
Talylaenumsdu Anisnesimieannumund 2
dluaadovewniuiils 3.80% way 506% wawil
24 $luedoveaHuiils 19.22% waz 15.70%
muddu i mueiildansiafianiidaunsiei
gi3evlasilanlonistu uasnidunneileleleeiun
53y 7 2 Hle wiliidunasifuesgudmun
AnwasiavneAuud 26 slusdiliidu 12%

AUNTINTTI WBN. 876-2547 waw JIS A 5908:2003
Particle Board Type 8, 13 uaw 18 W 3 Type
(A15197 3)

5) anslifdning 24 dalus msdnw
mnsli$dnihvosusiunsyidamdmanduly
Wasndminewasduleludulzsafldmidanse
sieneiladleadisdu wazilinadunsieilelele-
FUALSIY WU A ligagunini 24 Falue il
m'i%"wa<113'"'1Ui'1ﬂglﬁﬁwauwiummﬁamé’qm
ANNINATEIU UBN.535-2540 (197 3)

M5199 2 ARUNUHILLEE USRI MR LR IR Surinseilaawdimanidulewdentdilng

wazwulelusulesa

yian1aduAsIzi/ - ATHUAU LU J3umu
IATFIUNNINAGDU wian (kg/m3) ALY (%)
m:;ﬁ'amﬁxﬁqSawa%ﬁaﬁlaﬁﬁ%uﬁﬁmm 9% Gulawdendmine  688.3810.24  11.2330.22
dulgluduizse 646.4810.25  9.8140.21
Anadaasesilelalyanunsduiiuduu 9% Gulawdendmine 678274024  8.8610.23
wuleluduizse 661.82+0.24  87910.23
JIS A 5908:2003 Type 8, 13, 18 400 - 900 5-13
uan. 876-2547 400 - 900 4-13

e
VHYLAR =5 ATLUELUUNIATEIU

M397 3 AMINEIRIIATAMUILAYNSRATINT 2 ey 24 Talusewdndneinsvilewldspaniduly

wasndlneawazduleludulzse

= i ¢ MIMasiIme MIAATNL(%) nnslaigadutia
s 0
FUANTITILATIEW/ st AMUNLT (%) 4
UIATFIWMINAFDU
2 %, 24 Y. 2 . 24 . 24 Y

mmduasieigdanedda-  wWaendnlne 8584021 23554031 152540.22 39.7140.31

flasisfunySuiu 9% Tudulesa

Anduasievlolalesun Wasndlne  3.8440.22
isBuiivSune 9% Tudulesm 5.0610.22
JIS A 5908:2003

- <12
Type 8, 13, 18

uan. 876-2547 =

22154022 33.24%032 38.0040.22 56.0610.32
19.2240.32 11.6530.22 50.0110.31
15702031 9.9240.21

afle
ad
=03
¥
Zee

=
= it
‘JE

=1

o

Eoe

P
22

aflg
ad
2D
=]
Soe

=%
=

35031031 lsi$adanin

i
newg +5.0. ANJBUUUNIATEIY
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4.2 wansAnwENURAEng

1) A1AMNAUMULTIAR N15ANEIEUTR
BanafuaudunIuLsIfn e susunssidag
yamdsanandulewdandlnawazidulely
Fulyan firnumuuiure it mun 600 ke/m3
ﬁlﬁﬂnéﬁLﬂi'\aﬁgﬁﬂ%%ﬂaﬁla@?ﬁ%u WUIAN
AUFIUN LS ISALREE WLl 29.48 MPa
waz 31.50 MPa waznmduaTzilelyleeiunisdu
AAUATUULSIRRIaAaweiufild 13.34 MPa
waz 27.97 MPa muadiusen i 2 s Seuiiey
AULATE LA TIRUINAUSTNASEIUT LA A
UM WON. 876-2547 W@y JIS A 5908:2003
Particle Board Type 8 13 uag 18 W 3 Type
(15797 4)

2) ArrnuFIMTINERAEEANEL N1TANY
autid e unusegdaliavgueiunseidos
ydamandulandeniminauasiduleluduym
FRULIRULTBMRUTITIMUA 600 ke/m3 ALY
ngEenesiadlodsdu wud AAnuduny
vandaBaveuatsvausuile 2,662.10 MPa way
2,362.73 MPa waznmlalaleaiumsduy faiaanu
fununendadaveuiadsuaausiuiild 2,208.32
MPa Waz 1,592.37 MPa A1u&IGU fanwii 2
AunsaH UL RS IUTRYUR ARSI Y BN,
876-2547uaz JIS A 5908:2003 Particle Board
Type 8 13 uay 18 W3 Type (151971 4)

:

NR=#0 _ .

e
=% |,

L ;
e 25 -k

: 5
mwﬁ 2 mwmaummﬁwm TULLTIAR Ltaxua@}aaﬁwqumm BRUNTE Lﬂ‘r]&l‘lx‘l‘b‘la\iﬂ 1

3) A1ANWTILTINITATERNA NITANY
autRmMUAMANLLT S INSNSE RN B M UNS L TR
ymssmanduladentinauesiuleluduzan

NAUAUILULTDIURUTAIUR 600 kg/m3 Wila

niduangiySeveiiadladisdu wui1 e

waKsIN1INsTUNNIRAL v IueuAla 0.85 J uay
0.87 J wazildndnassilelalosunisdu anu
o o e v
WULSINISNSERNNIR ALV IMEUTALA 0.86 J waz
0.92 J MIUAIAU NARBUAINUIATFIY ASTM
D 256 - 06a [12] (A57199 4)
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UnAJlT1uU23 Y mstdidulusaquismdonunisinsnsdmSunaniunins:UoIgInaIn

= wa o a o & & o w - W W o
a135797 4 auiRdnavewdadaminsuilsuprdsmanndulodondainauanduloluduizse

vianduasizi/ ¥l AIUATUNIULSY  ATUUNUNDREE

4IATFIUNTNAEU

AULD IS
N1SNTUNN

an (MPa) gangu (MPa) 0

nmdsarzigeedla  Wulawdendniine
flasisBuiiusanm 9% wulaluduizse
amaaaTwlelglaoius- @ulaudondnlne
iU 9% wulgluduuzsn
JIS A 5908:2003 Type 8

JIS A 5908:2003 Type 13

JIS A 5908:2003 Type 18

uan. 876-2547

29.48+0.31 2,662.1010.16 0.8510.22
31.5040.32 2,362.7310.16 0.8740.21
13.3040.31 2,208.32 £0.15 0.8610.21
27.9740.31 1,592.3740.15 0.92140.22
>8 22,000
22,500
3,000

>1600

e £S.0. AleuuulInTgIl

4.3 pansAnwEaNTRBIANNIOU
1) AMnsiANUsauLasiunIUANLSaU
AsAnwaNURMMUAINITINANTOULAEAINN
é’wumumm%’awamﬁuﬂiaLﬂyamwﬁ&m
mduledandnlnawaziduleludulssa
FauuRILTe UL 600 ke/m3 LY
ndanaTzigSeveiiasledisdu wuit fdnis

PAseuLasf TN IUALS DUR AN YR IUAUT L
0.012 w/mk, 0.354 m2Zk/w uaz 0.011 w/mlk,
0.369 m2k/w waziildnduaserleloleeiun
159U fidnhaudousazduniueiuieunie
YoIHUTLS 0.013 w/mk, 0.321 mZk/w uag
0.012 w/m.k, 0.352 m2.k/w amidady fanmii 3
VAABUAMAATEIU ASTM C 177-2010 (157471 5)

PA 2 MIVAABUAINITENAILTEULALATLATUNTUAMUS B LUNUN 52T B AR
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UnAJ1UJ3 Y

=i wa a v a w g & o w a FY v I
A1319N 5 ﬂﬁJU@Wj\iﬂ’ﬂqﬂiﬂuﬁ]ﬂQﬁﬁmﬂmaﬂﬂﬁgL‘Uﬂ\n;l(ﬂﬁaQﬂ”m”lﬂLﬁ‘lﬂ,ﬂLﬂaﬂﬂﬁn'ﬂWﬂLLﬂgLﬂuﬂlEﬂUﬁUﬂg'ﬁm

FUAN1VELATIZH/
UINIFIUNTNAHDY

AMUAIUNIY
anudau
(m2.k/w)

nsuauSou
(w/m.k)

nmdnanziySonediaflensTuiuium 9%

wulaluduissa

nadaaTzilelalsauasBunuSnu 9%

wuleluduizsa

wulawaandlne

wulswasntnlne

0.012140.02 0.35410.02

0.011%0.02 0.36910.03
0.013%0.03 0.32140.03

0.012140.03 0.35240.02

oA
UL +S.D. ANV UUIINTYIU

5. asUnan1s3deuazUatauauuL

Namﬁ{w’aLLﬁJuﬂisLﬁaaqmﬁqmmﬂLﬁu‘l,muﬁaﬂ
ﬂil'n‘[wmgaaLﬁu‘l,a‘l,uﬁwsimﬁl%’maﬁamiﬂsﬁqﬁ’a
Wosiadlonstu 9% uaznnduaszileleleeiun-
5Hu 9% WudszanudafnuazliimgAuiidu
wWaand1alwa 100% w@ulaludulssa 100% Hanis
38y wud wiuildnndsaseilolelsenunisu
Wughuszaudafaliaudifianid

5.1 auURiemenn wui Lw\iuﬂmﬁaawé’am
ndulewdentinauazduleludulssaiily
maduaneigFeeitianlenistu Taunifnsgady
1 uasmswasIImIMUTE U1 n1sl$a
ihwoauiunsy o amfeanifldnniaasevits
2 ¥fin aunsnrunsA s Iuiivuald

5.2 @utRiena wui LLcJuﬂ'ial,ﬂj"aasmﬁaﬂW'm
Fulawdandnnauasduleludulzsa fldnn
dupsggSenesinfladisdunazniduasien
lolylapnunstuiiliduastaiin Samudun
s wandadaveulas A UKTIUIINITNTTUNN
asarnunaEiimuall waswumadaasei
Tolalganumsduiunnduas s diiliaudd
Manaiin drupramuierdmalituanduls

Fupaszvinanulnadauuuiuluseninansonuey

mlviAansUszanuiiiuladndy Yuedivdnwoue

Jastuduleneny du wazdngiuAunS e

dileflounen Eiqmaiﬁﬁwmiﬂﬂq@?ﬁu dndudule
Fuazau liawnsadum TULTINARIHYILAE
5.3 suAdANTau WU LMuﬂizLﬁaayawﬁaﬂﬂ
nduleddandninanaviduleludulssadild
nduAsEngSeeilailodsgu dAn1sin
awfouiidiniurunsziiesilin nduasen
laleloenunisdy Wuarstafin dunkunszidos
ﬁé’qﬂwﬁ'l{fﬂ'né'i’qminsﬁgﬁ&lﬂ@i’ﬁaﬁbﬁ 15w Tien
AMuEIuIuALsauiininnd Tnesudauds
Tupruiuauauanudeoufiniukuiiuszausie
nmduassilelylasnunsdu
YDLEUDUUE
dmsudatausnuglunisinanuiseluadail
ieftsdailuuiuusdunisiiideadasioly
miﬁﬂwé’ﬂwmmasguiwwauﬁulaﬁﬁ*umﬂﬁ
wansnstusaznisldan s RuwdefiseRuse wax
ﬂ?mm"ua@mimﬁauﬁaﬁ'u%miami@lﬂ%ﬂf’l
wieuAnwdigmslimuresuiunssiommam
urazelalun1suan
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Abstract

This study’s objective is 1) to develop instructional document for a small and medium
enterprise by active learning for high vocational education students under the Office of Vocational
Education Commission 2) establish an effective index for the instructional document for a small
and medium enterprise by active learning for high vocational education students under the Office
of Vocational Education Commission 3) study the educational effectiveness of the students using
the instructional document for a small and medium enterprise by active learning for high vocational
education students under the Office of Vocational Education Commission and 4) study the students’
satisfaction toward the instructional document for a small and medium enterprise by active
learning for high vocational education students under the Office of Vocational Education Commission.
The samples are for instance 10 Diploma level 1 students, grade 12 of Marketing Major in Phichit
Technical College 2nd Term of Academic Year 2017, which was selected precisely. The data
gathered were conducted by pre-class tests and after-class tests, which shows the confidence
value of 0.80 and the satisfaction evaluation receives 0.95 confidence value. The data were
analyzed by the means, standard deviations and t-tests.

The study shows that 1) the instructional document for a small and medium enterprise by
active learning for high vocational education students under the Office of Vocational Education
Commission has the effectiveness of E 1 /E 2 = 81.90/81.25 and a high level of expert’s opinion
toward the instructional document for a small and medium enterprise by active learning for high
vocational education students 2) the effective index for the instructional document for a small
and medium enterprise by active learning for high vocational education students has the effective
index of 0.56497, meaning that the students has increased knowledge of 57.63% 3) the educational
effectiveness of the students using the instructional document for a small and medium enterprise
by active learning for high vocational education students after attending the classes is higher than
prior to the class attending for a statistical significance of .05 4) the students’ satisfaction toward
the instructional document for a small and medium enterprise by active learning for high vocational
education students is generally in a high level.

Keywords : Instructional Document, Active Learning, Small and Medium Enterprise
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Abstract

The objectives of this research are to 1) create the vacuum vegetable sealer with water

pressure, 2) evaluate its quality, 3) evaluate its performance and 4) study satisfaction of users
of the vacuum vegetable sealer with water pressure. This research follows PDCA system. The
samples are 30 persons who are agriculturists growing vegetables and merchants selling vegetables
in Surat Thani Provincial Municipality by purposive selection. The research tools are a questionnaire
on the quality for experts, a record of the test result and a satisfaction questionnaire of users of
the vacuum vegetable sealer with water pressure. The statistics used in this research are mean
and standard deviation.

The research findings revealed that the vacuum vegetable sealer with water pressure had the
stainless structure consisting of 1) a water bucket, 2) a set of vegetable sealing and 3) a pedal
for pulling a bag for vegetable sealing. According to the result of the quality of vacuum vegetable
sealer with water pressure evaluated by the experts, it was found that the aspect of general
structure had the average score at a high level. According to the result of its performance, it was
found that the average speed rate of sealing was 3 bags per minute —it could save power up to
100 percent due to no spent electric power. Its performance was at a high level. The satisfaction
of the users in the vacuum vegetable sealer with water pressure was at a high level.

Keywords : Vacuum Vegetable Sealer, Water Pressure, Power Conservation
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Abstract

The objective of the research on the seasoning types for the quality of fish cracker product

is to study the seasoning types for the quality of fish cracker product by studying 4 seasoning
types used to spice up the fish cracker product as follows: the original flavor (standard), the
sauce flavor, the paprika flavor and the hot and sour soup (Tom-Yam) flavor, respectively.
These seasoning types are used to test the chemical quality as follows: humidity (percent) and
the value of aw. In addition, they are used to test the physical quality as follows: the value
of firmness (g) and the value of color of CIE system: L*a*b*. Finally, they are used to evaluate
sense acceptance of consumers on the fish cracker product.

The research findings revealed that the fish cracker product spiced up with 4 different
seasoning types affected the level of acceptance of consumers. The fish cracker product with
the sauce flavor gained the highest level of acceptance in all aspects of evaluation and had
the humidity of 4.75 percent, the value of aw of 0.44, the value of firmness of 8,146.25¢ and

the value of color of CIE system of 44.82, 9.88 and 27.08, respectively.

Keywords : Seasoning, Fish Cracker Product
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