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Objectives

The journal of industrial technology is an academic publication which devotes to be a medium
to disseminate knowledge, research, invention, and innovation for academics. The article provides and
reports of interest to the field of engineering technology such as mechanical engineering, civil engineering,
electrical and electronic engineering, chemical engineering, materials engineering, production engineering,
industrial engineering, environmental engineering, energy and renewable energy engineering,
computational engineering and etc.

For publication, the submitted articles will be reviewed through a preliminary assessment
process for the quality and scope of the content, duplication, and plagiarism by the editorial board and
then evaluated for an academic quality by the double-blinded peer review from the experts in related
fields. The authors and reviewers will not know each other's contact information. The high quality-reviewed
manuscript will be considered to be accepted for publication. For the last step, the editorial board will
verify and proofread the articles before online publishing and printing out all in the journal for further
publication.

In addition, the research and academic works published in this journal are considered as the
independent opinions of the author. The author is responsible for any legal consequences that may result

from the published articles which editorial members not always necessary to agree.

Publishing Schedule

The journal of industrial technology is published in 3 issues per year. Issue 1 will be published
between January and April of every year. Issue 2 will be published between May and August of every

year. Issue 3 will be published between September and December of every year.

Publisher

Research and Academic Supports Division College of Industrial Technology, King Mongkut's
University of Technology North Bangkok, Building 63, 3™ Floor, 1518, Pracharat 1 Road, Wongsawang,

Bangsue, Bangkok, Thailand, 10800, Tel. +66 2 555-2000 ext. 6249, Email: JIT.journal@gmail.com
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ETT Medic: An Application for Minimizing Service Times and

Waiting Queues of Medical Services in Hospitals
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Abstract: This project aims to reduce the service time of public health services at government hospitals.
In big cities, it can be seen that patients need to stay in a long queue and wait for a long time before
receiving medical treatments. Many studies show that this problem comes from patients who suffer
common diseases and no need to see doctors. These patients lead to overcrowding hospitals and long
health service time problems. In order to tackle the problem, an android based self-medical assessment
application is used. The application contains sets of the questionnaire which are similar to question sets
used by a doctor to discover sickness. Therefore, people can exploit the app to check on their symptoms
for the need of seeing a doctor. This will filter out the unnecessary cases at the hospital. Hence, reducing
the health service time. The application is tested at Ban Phaeo Hospital RAMA |l branch, which found that
it may reduce unnecessary cases by 60%. The relationship between dropping in unnecessary cases and
the health service time reducing is indicated by using a queueing model of the hospital, which see the
health service time decrease from 33 minutes/person to 6 minutes/person. Thus, it is possible to apply this
application to improve the health services in the hospital where the queue model is similar to the Ban

Phaeo Hospital.

Keywords: medical service minimizing; waiting queue reducing; mobile phone app
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Abstract: This paper aims to find the optimum thickness for post-tensioned slabs with band beam using
the polynomial optimization method. In the structural analysis, the equivalent frame method using the
ADAPT-PT/RC 2015 software is used. In this study, three widths of the band beam were used such as
1/3, 1/4 and 1/5 of the slab width. The span length of the floor slab in each case was 15, 18 and 20
meters, respectively. The value of live load was 200, 300 and 400 kg/m? which depending on the type of
building's usability, including residential, office and parking areas, were used. In addition to the weight of
the floor itself, the superimposed dead loads such as 120 and 300 kg/m? were taken into account in the
analysis process. The results of the design are then used to find the appropriate thickness using the
polynomial optimization method to provide information for engineers to guide the design and estimate
the cost. Based on the analysis, it was found that the correlation coefficient (R?) was 1.0. For residential,
office and parking areas, the width of the band beam is 1/3 of the floor width, the suitable ratio of span
length to slab’s optimum thickness are 34, 32, and 33, respectively. For the width of the band beam is
1/4 of the width of the slab, the suitable ratio of span length to slab’s optimum thickness are 33, 31, and
32, respectively. In the case of band beam width equal to 1/5 of the width of the slab, the suitable ratio

of span length to slab’s optimum thickness is 31, 29 and 30.

Keywords: Flat slab; Post-tensioned concrete; Band beam; Equivalent frame method; Optimum thicknesses
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Abstract: This research aims to study the drying kinetics of turmeric using a hot air dryer to investigate
the effective moisture diffusivity. The drying temperatures of turmeric are 40, 50, 60 and 70 °C. The air
velocity is approximately 1 m/s. The results showed that the effective moisture diffusivity of turmeric was
between 3.28 x107"" to 1.67 x 10™"® m%s. Color parameters L* (lightness), a* (redness/greenness) and b*
(yellowness/blueness) were used to estimate color changes during drying. L*, a* and b* values of dried
turmeric decreased as the drying temperature increased. In addition, the curcumin content of fresh
turmeric and dried turmeric, which were dried at various temperatures, were analyzed. It was found that
affected the reduction of the curcumin content. In this experiment, the curcumin content of dried turmeric

is still within the standard of herbal medicine.

Keywords: Turmeric; Drying kinetics; Effective moisture diffusivity; Hot air dryer
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Abstract: In resistance spot welding, especially the welding of metals with different thicknesses but with
the electrode with the same diameter, it resulted in both sides of the workpiece had unbalanced melting.
It was due to the metals in both sides had the resistance to the electric flow differently the metal on the
side with less thickness was melted more, making the incomplete melting. Sometimes there was the
penetrating melting through the thinner workpiece side. Accordingly, there was the study of the electrode
tip diameters for workpieces with different thicknesses in resistance spot welding. There was a trial of
welding carbon steel ASTM A36 with the thickness of 1 mm and 2 mm, the electrode tip diameters of
6.5 and 8 mm were chosen, the welding current 5000, 5500 and 6000 Amp, the working period
45 cycles and the pressing force 1,600 N. The welding began with first using the same-diameter
electrode tip, then with different-diameter tips. From the study result, it could be concluded that the use
of the electrode tip with the diameter 8 mm in contact with the workpiece side 1 mm and the diameter
6.5 mm with 2-mm thickness gave the perfect welds. It was because the resistance of electric flow and

the heat was balanced, making it had maximum tensile strength.

Keywords: Electrode Tip Diameters; Resistance Spot Welding; Heat Balance
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Abstract: This research studied on the efficiency of biogas production by co-digestion between leaf
waste in the community and cow dung in Chang Lex community, Bangsai, Pranakorn Sri Ayutthaya
province. The efficiency of biogas production in lab-scale was studied with optimum condition setting
that co-digestion ratio between leaf waste in community and cow dung 1:1 in reactor 5 liters with 2.5%
total solid and temperature 35-37 °C. The research results were found pH in the system was around
6.60-7.20 and the alkalinity was 1,100-3,200 mg L™ CaCO,. The major volatile fatty acid is acetic acid
that material for methane gas production by methane-producing bacteria. Until the start-up system in 48
hours, the acetic acid was produced at 18.945 mM and continuously used until it was depleted. The
highest cumulative methane was 4,183 ml and the percentage of methane production was 64.61%,
respectively. From the kinetic of methane production, the maximum methane production (H,,,) was
5,295.65 ml and the rate of methane production per hour (R,,) was 13.77 ml hr'. Therefore, the
conclusion from this research was leaf waste in the community can be used to material for biogas

production.

Keywords: Efficiency of biogas production; Leaf waste; Physical pretreatment; Co-digestion
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Abstract: The purpose of this study was to improve the efficiency of the operations involved in the
finished product shipping process, using operational waste reduction techniques. The processes of the
study consisted of the following parts: 1) Operation process study and information gathering using
process flow charts. 2) Operation process analysis using 5W1H technique. 3) Operational activities'
waste analysis - according to the value stream principle. 4) Operational efficiency improvement
implementation using ECRS principles. According to the study of shipping operation by using flow
process chart, there are 14 activities. 5W1H technique was used to analyses the operational process
and value stream principle has been used in the activities wastes analysis. The result found that there
are 6 value-added activities, 4 non-value added activities, and 4 necessary non-value added activities.
The ECRS principle has been used to improve the operational process. After the implementation, the
work efficiency of the operators was increasing. The comparisons of the indicators are as follows: The
prior 14 procedures are reduced by 4 procedures into 10 procedures (28.57 percent reduction), which
resulted in the work interval being reduced 982 second from 2,749 second to 1,767 second (35.52

percent reduction).

Keywords: Operational Efficiency Improvement; Flow Process Chart; SW1H Analysis Techniques,

Operational activity analysis; Waste Reduction by ECRS Principle
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Abstract: Response Surface Methodology (RSM) was used to determine optimum condition for welding
hardfacing. Box-Behnken experimental design was applied to optimize the welding current, hot wire
current and welding speed on wear resistant of weld. The results showed that these three factors
affected on wear rate of welding hardfacing. The obtained experimental data were suitable for the
quadratic equation because it showed high coefficient of determination (97.80 % ). The 3D response
surface plot and the contour plot derived from the mathematical models were applied to determine the
optimal condition. The optimum welding condition were follows: welding current 200.505 amp, hot wire
current 180 amp, and welding speed 80 mm/min, the wear rate lower of weld was 3.4366 mm?®. The
optimization and experiment results were then compared. The results of the comparison showed a good

correspondence.

Keywords: Optimization; Hot wire; Response Surface Methodology
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ASTM-GB65 [23]

& = oy A o
Qﬂﬂiﬂkﬂ’mﬂuﬂ’]’m Li’Jluﬂ’]iquauﬂﬂ'ﬂ@@LLﬂa\jﬁ‘ﬂ’]ﬂ
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Element (% wt)

Material

C Cr Mn Si \') Mo Fe
EN 14700T Fe8 0.500 8.500 1.500 2.500 - - Bal.
Carbon steel 0.420 0.560 0.510 0.360 0.110 0.005 Bal.
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wuufanS-lurniaAn (Box-Behnken Design, BBD)
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A15197 2 T20URZIEAUVITILLARENITNARD

5 I2a
SIOLE
-1 0 1
Welding Current (X;) (Amp) 150 200 250
Hot wire current (X;) (Amp) 120 150 180
Welding Speed (X3) (mm/min) 80 100 120

3. wan1Iaaaduazanlsana

a I's =

3.1 1A zrAMNLdsUT IV aInITaNKID

@139 3 LAAINANIIATIIFOUNITRNNIAVDI
WWILTONWANAILTINUINT AU TN TR T
(Volume loss) ag‘l,wm 3.4935 — 11.0031 mm?®
M IANZAANUFUNUTVIUITHAINITADL AU
lFuuydaasnnanasiszauisdia o = 0.05
WUIIMNIINRBILUY quadratic FanutnInzaulay
NI13H 191N A1 p-value (p<0.05) lack of fit

% a Ar @ A
(p>0.05) uazAFNUI=ANIN1Iaaaula (R-Sq) g9
NNNTINATIERAT R-Sq Ia15197 4 UFAINT
a 6 3 U 1 A v
ANzinIaenasasRleindl R-Sq Ad13auas
97.80 nu18aNNINaulsBase (nszualnlunns
A o = A
Wan nzualnalasen wazanuslunasen)
a o oA A

FININDTUNLANNULYINBRIaN LU ReBULUaIVD
AT URAIIBUUIIReIENNIIRIN M RIIENMS
U AINAN DU LA D ENIANIZRY

A13197 5 NIz nauLY U N
NTATIIFOLANNHBLUIVAILLULINRBIINNT

JiensianuudsUsiuaesdSunanisinnyaved
wwFeuwanfudefiszduiviaymiadia 0.05
WU p-value BILNBNAWATNILLYINNY 0.046
wazAnanmsIsasdayinay 0.001 Sefidias
ndaaynIElaft e uaasindaiulds
el ufiNuaneuauasananad dinanisals
FUNIIUVUINRITNAIFaIEINILNIIVIWI8EA
MMIENM38289UILTONINNNNTATIIFALNITAN
%30 NMIFTNENNNTHINUIBUSHI WA TR T B
wwndaunenfaudslastienaasitasonldannms
AR HaNU sz ANTUaIFUMIN AN TANAIANS
ugaslua99 4 s udonuaesassunIn (2) e
NINTNANNANITENVBIFNNNT (Lack-of-Fit) 11
A157197 5 WuIen p-value 2849 Lack-of-Fit ¢
WAy 0.074 $s8lndidssuazdunnia 0.05
[25] p1ana lduuussasiifanuismwanas
aundsluauns J9a NI EIEFNANTNIIUIY
USanmmsanwsevasuwidauwanfoudsle

Volume loss = 4.634+0.602X, - 1.295X,-0.324X, + 0.521X,2 — 0.149 X;>— 0.712X,X, (2)
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A ) a
13191 3 ‘]:Ti]i]ULLRZWW?’]NL@I@%‘L%TY‘I?‘Y]@&@G

Factor of Experimental

Run Volume loss (mm’®)
X, X, X,
1 200(0) 150(0) 100(0) 4.524
2 200(0) 150(0) 100(0) 4521
3 150(-1) 180(1) 100(0) 8.061
4 250(1) 180(1) 100(0) 7.011
5 150(-1) 150(0) 80(-1) 7.342
6 200(0) 150(0) 100(0) 5.174
7 200(0) 120(-1) 80(-1) 7.301
8 250(1) 150(0) 120(1) 8.865
9 150(-1) 150(0) 120(1) 6.923
10 200(0) 180(1) 80(-1) 3.493
11 200(0) 150(0) 100(0) 4.488
12 150(-1) 120(-1) 100(0) 9.205
13 250(1) 150(0) 80(-1) 9.469
14 200(0) 150(0) 100(0) 4.464
15 250(1) 120(-1) 100(0) 11.003
16 200(0) 180(1) 120(1) 3.904
17 200(0) 120(-1) 120(1) 5.323

M1319 4 ﬂ’ﬁ%l.ﬂi?x‘]gﬂﬁiﬂ@]ﬂ a8 a{lﬁuﬂm BURUDI

Term Coef SE Coef T-Value P-Value
Constant 4.634 0.226 20.53 0.000
Welding Current 0.602 0.178 3.37 0.012
Hot wire current -1.295 0.178 -7.26 0.000
Welding Speed -0.324 0.178 -1.81 0.113
(Hot wire current)*( Hot wire current) 0.521 0.246 2.12 0.072
(Welding Speed)*( Welding Speed) -0.149 0.246 -0.61 0.563
(Welding Current)*( Welding Speed) -0.712 0.252 -2.82 0.026

S = 0.504824, R-sq = 97.80 %, R-sq (adj) = 94.98 %
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A13199 5 MyaNnzianunlsdiweesdsunumsinniauessuwitiounantands

Source DF Adj SS Adj MS F-Value P-Value
Model 9 79.368 8.818 34.60 0.000
Linear 3 17.160 5.720 22.45 0.001
Square 3 58.746 19.582 76.84 0.001
Interaction 3 3.461 1.153 4.53 0.046
Error 7 1.783 0.254
Lack-of-Fit 3 1.416 0.472 5.15 0.074
Pure Error 4 0.367 0.091
Total 16 81.152

MIFTHNRAINDUIHBIVAIUTUIHAITRNATO
29 IWIT N B la RUNTRIRIUMITINWILUS N
NMIRNNRTOVBILIILTANLAITINIRTIINTIWAN R
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31U 4 (n) uaa9szauzadnTzua i lumeuny
2R UVDINTLLAINAIATOWN LI 8Tz AUV B9

4 QI J v =)
ﬂi:LLavl,wsl,umiL%aumegwuumiumaqﬂ'smm
Y Y
miﬁﬂmaumﬁamwwgwu LAWUINILN BT AL
% .a' é/ v =3
2P INTLUF N AINTO WA VDLW LU aINIIENHTD
LU TONRAR a’mLﬁmmnni:ua"l,wL%auqmuﬂﬁu
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Abstract: This research studies dissimilar welding between ASTM A790 SAF 2205 and ASTM A312 TP
316L stainless steel pipe by using gas tungsten arc welding (GTAW) process which affects the
metallurgical structure and corrosion resistance of weldment. The filler metal used in this experiment is
AWS A5.9 ER2209 for joining the ASTM A790 SAF 2205 together and AWS A5.14 ERNiCrMo-3 for
joining the dissimilar material between ASTM A790 SAF 2205 and ASTM A312 TP 316L. The
metallurgical structure was examined by using an optical microscope (OM) and the corrosion resistance
of welded joint was carried out with potentiodynamic polarization and immersion test method. From the
result, it was found that the general microstructure of ASTM A790 SAF 2205 comprises ferrite and
austenite, ASTM A312 TP 316L is austenite. AWS A5.9 ER2209 and AWS A5.14 ERNiCrMo-3 welded
metal found ferrite-austenite and austenite respectively. Moreover, both corrosion resistance test
methods reflect the highest corrosion rate that occurs on the dissimilar welded joint between ASTM

A790 SAF 2205 and ASTM A312 TP 316L which was welded by AWS A5.14 ERNiCrMo-3 filler metal.

Keywords: Corrosion Resistance; Stainless Steel; ASTM A790 SAF 2205; ASTM A312 TP 316L
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Abstract: The purposes of this study were to design and fabricate an electric oven in combination with
solar energy. The study compared the efficiency of the former three-phase current oven with variables in
temperature, time, dryness percentage, and power consumption. The results of the aspect of transferring
knowledge and technology show that 4.31+0.61 total average satisfaction with good level acceptance.
The result in the efficiency of an electric oven with solar energy, in using only electricity, was found that
the highest temperature 60 degrees Celsius was the best drying temperature with a percentage of dry
consistency at 91 percent and consumption rate at 6.51 baht per hour. Compared to the former oven
with the electric and solar energy oven by considering the best variables, it was found that the
developed oven had the percentage of dry consistency at 94 percent, used average timing in drying at
190 minutes and consumption rate was around 5.62 baht per hour. This was able to reduce cost, time,
and consumption rate compared with the former oven that had the dry consistency percentage
at 85 percent, use average timing in drying around 240 minutes with consumption rate around

13.77 baht per hour.

Keywords: Electric oven; Solar energy; Seasoned sour tamarind; Duang Thong Community Enterprise
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1. Introduction

The famous tamarind is cultivated in
Phetchabun province. The tamarind is usually
processed to many products such as dried
tamarind, tamarind vinegar and tamarind pie. The
dried tamarind is one of the most popular
products for consumer. Currently, Duang Thong
Community Enterprise, Nong Phai, Phetchabun is
a group producing processed products from sour
tamarind in the “Sour Tamarind” brand. Since the
seasoned sour tamarind products are distributed
both internal and export to other countries, they
cannot produce as the requirement of consumers,
the order of reservation and distribution is more
every year. The current producing power is 80-
100 kilogram/day. Producing seasoned sour
tamarind has many processes; grinding, pressing,
drying, cutting, and packing which the most
important process is dryness since the essence
of tamarind should be keep dry and moisture in
the appropriate condition before packing. If the
tamarind is too dry, the sour flavor will be
decreased [1]. If the tamarind is too moisture, it
will be caused fungus on the surface. Currently,
Duang Thong Community Enterprise uses the
method of drying in the sunlight, switching in the
three-phase electric oven and drying with sunlight
has the disadvantage in unable controlling the
moisture and sometimes the sunlight is not

sufficient, it has to take a long time in the sun

ISSN (Print): 1686-9869, ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2021.08.005

drying. Drying with only one electric three-phase
oven cannot increase production power and it
has to merely apply with a three-phase current
and the cost is expensive with the budget in
setting for a large amount. Another problem with
the three-phase oven is that there is no moisture
controlling system, which affects tamarind for
slower dryness [2].

Consequently, the purposes of the study were
to design and fabricate an electric oven in

combination with solar energy to increase
production of seasoned sour tamarind at a lower
cost and apply it to a one-phase electric current
for general accommodation. Solar energy is
renewable energy that cannot be exhausted [3, 4]
and it can generate heat at high and very high
level when it is stored in transparent material or
room. Due to many advantage factors, it is
particularly suitable for heating several products.
The drying equipment generally cannot control
the humidity and temperature during baking as a
result, the roasted tamarind is not of the desired
quality. Currently, the production technology has
changed rapidly. Increase efficiency and reduce
production costs are one of the important
components of replacing human labor, reducing
waste, and accelerating production. Electric oven
with solar energy is the alternative way as the
solution to the mentioned problems since the

capital of producing oven is low and it can work

The Journal of Industrial Technology (2021) volume 17, issue 2.

118

http://ojs.kmutnb.ac.th/index.php/joindtech



1sa1sivImamaluladana1unssu (The Journal of Industrial Technology)

-

UNAMUINY

in both sunlight and no light condition [5]. Moreover,
the moisture-controlling system with ventilating
fan caused the tamarind to easily dry than
normal. If there is no sunlight, the heater would
increase to the required temperature [6]. Since
the oven can work with every household and can
be applied to everyone in the enterprise group of
sour tamarind, thus, it can increase production

power per day.

2. Materials and methods

2.1 Conventional drying equipment.

This study examined the efficiency of the
former oven (three-phase), electric oven with
solar energy (one-phase) which would examine
into 2 functions; using only electric current for
heating without sunlight energy and using electric
for

The

current for heating with solar energy,

comparing information and results.
examination was done in both the former oven
and developed oven with drying temperature at
45, 50, 55, 60, 65, and 70 degrees Celsius [6, 7]
which is the highest temperature of the ovens. 30
kilograms of tamarind were used in each
experiment (The oven can apply 30-50 kilograms
per time), timing in tamarind drying from the
moisture content of tamarind is 28-30% db. and
the moisture control was maintained between at

15-20% db. which was suitable moisture value for

ISSN (Print): 1686-9869, ISSN (online): 2697-5548
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consistency drying of tamarind piece in producing
seasoned sour tamarind. After that, dryness was
measured by random method with tamarind slices
[11 and estimated the consumption rate by
calculating the electric current with electric meter
gauge comparing to each drying time. The study
examined three times in each experimental
variable. The moisture content of tamarind was

determined by method of standard AOAC 1990.

2.2The design of the electric oven with solar

energy.
In the design of the electric oven in
combination with solar energy as shown in

Fig. 1 (A) it is a modular design with four main

components; 1 front cover element, 6 grill
elements, 1 top cover element, 1 piece, and 1 set
of oven structure parts. Fig. 1 (B) is an illustration
of the oven with 6 pieces of 3 tier grills and the
front and top covers can be opened 90 degrees
to facilitate the loading of 2 tamarind grills in the
top and easily taking in and off the 2 middle grills
and 2 lower grills. It is also easy to maintenance.
Fig. 1 (C) was an assembly design with the solar
energy control setting, 4 heater systems, and
moisture controlling systems with 2 ventilating
fans [5, 8]. The dimensions of the electric oven
are approximately 120 centimeters wide, 180

centimeters long and 150 centimeters high.
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Front cover.

Top cover.

v/%
/

Grating parts. Oven frame parts.

(A) Modular design

(B) Assembly of parts
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Exhaust fan.

Control unit. Heating system.

(C) Control system design

Fig. 1 Design characteristics of the electric oven with solar energy

2.3 The invention of the electric oven with solar
energy.

From Fig. 2, the former three-phase electric
oven, the oven structure was rectangular and
made of stainless steel. The top of the oven was
a 6,000 watt heating unit without a moisture
control system. The capacity of tamarind in each
drying was 40-50 kilograms. When compared
with electric oven with solar energy as shown in
Fig. 3, which was a complete oven and ready to
work. The installation of 4 heat controls and each
unit was 1,000 watt, 1 solar cell with 120 watts
was in the top in a compatible with a 12 volt 55
amp renewable battery for working when there
was no sunlight. This operation can be
continuously worked for 6 to 8 hours after no
sunlight condition [4, 6]. When the battery power
ran out, the system would be switched to electric
power. With this advantage, the electric oven with

solar energy used a lower consumption rate than

the former one [7]. In the conversion of energy
systems to use by a 2,500 watt 12 volt inverter
and a 12 volt 10 amp charger. The setting of the
heating control system for quick-drying in the
oven and a moisture control system with
ventilating fans were as follows. For drying
processing, 30 kilograms of tamarind was placed
in a drying chamber on the two-level trey. The
power supply of the heating system was
controlled by the control unit. The air velocity
during drying of 0.35 meters per second and the
temperature of the drying chamber was
measured by Thermocouple (Type K) [8]. Perform
color measurements with a highly accurate WR10
digital color difference meter. For the early drying
period, the drying process operated by using
solar energy in a day and the power supply for
the drying process was switched to electric power

at night.

The Journal of Industrial Technology (2021) volume 17, issue 2.

120

http://ojs.kmutnb.ac.th/index.php/joindtech



1sa1sivImamaluladana1unssu (The Journal of Industrial Technology)

-

UNAMUINY

Fig. 2 The former three-phase electric oven

3. Results and Discussions

3.1The result of transferring knowledge and
technology of electric oven with solar energy
Knowledge and technology transfer to Duang
Thong Community Enterprise, Phetchabun
province in which 20 participants had 3-8 years of
working experience in drying tamarind. The
evaluation was in 3 aspects which the results of
satisfaction as shown in Table 1. It was found
that the overall satisfaction was 4.31+0.61 and
the score was at a good level. When considering
each aspect, the most average score was
knowledge transferring with 4.39+0.58 and with a
good level. Moreover, when summarizing the
overall assessment of knowledge ftransfer of
electric oven with solar energy, there were no
points that were below the standard indicators
(Key Results: KRs) of the project. It can show
that the design and development of an electric
oven in combination with solar energy to produce
seasoned sour tamarind can meet the needs of

the target audiences effectively [9].

Ventilating fans

Heating control

system

ISSN (Print): 1686-9869, ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2021.08.005

Fig. 3 Electric oven with solar energy

3.2The results of the experimental in drying
seasoned sour tamarind.

From the experiment of drying seasoned sour
tamarind in an electric oven with solar energy as
shown in Fig. 4, the results of the experiment as
shown in Fig. 5 (A), the tamarind was too dry and
rough, in dull and tasteless color with a color
value between L=34.81 a=19.32 b=37.23. The
is

weight light due to the over and high-

temperature drying, causing the surface of
tamarind to dried faster than the inner side. When
compared to Fig. 5 (B), which was exactly dry
with a soft surface and in red and brown color,
with color value is between L=28.80 a=15.35
b=25.09. The tamarind pulp was moistured and
wet with a good smell from drying, due to the
appropriate temperature related to heating and its
consistency dry throughout the piece of tamarind
[6]. Fig. 5 (C), the tamarind was too moist, sticky
together as a lump in dark brown color, the color

value is between L=25.20 a=5.07 b=15.99.
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Table 1 Result of transferring knowledge and technology of electric oven with solar energy

Assessment Details (x) s.D. Level
Knowledge transfer process
Trainers have knowledge and ability to convey 448 0.58 Good
Trainers have easy-to-understand techniques and methods for transferring knowledge 450 0.52  Very good
Trainers can answer questions covering questions 425 0.62 Good
Trainers have a variety of media to transfer knowledge 4.48 0.58 Good
Trainers used the time for training and demonstration appropriately 425 0.62 Good
Average 439 0.58 Good
Usefulness
Bring knowledge and technology to apply in daily life 438 0.65 Good
The electric oven with solar energy has been used to increase productivity 3.97 0.72 Good
Average 417 0.68 Good
Satisfaction
Satisfaction for electric oven with solar energy 450 0.52 Very good
Satisfaction for transfer of knowledge and technology 425 0.62 Good
Average 437 0.57 Good
Total Average 431 0.61 Good

Because it dried at a low temperature for a long
time, some part of tamarind was not ready in the
transpiration process, causing a lot of moisture to

accumulate [7,10].

3.3 The results of the efficiency testing of the
former electric oven (3-phase type).

The researchers tested the efficiency of the
former electric oven as data in comparison with
the designed and developed one. Table 2 shows
that the most appropriate temperature was

at 65 degrees Celsius. The percentage of drying

consistency was 85 percent and the consumption-
rate was 13.77 baht per hour. The enterprise
group was able to dry twice a day with
80-100 kilograms per day. However, the more or
less temperature than 65 degrees Celsius, it was
affected to consistency percentage in dryness,
too much or too little [6, 11]. Moreover, the timing
of drying is more than the developed oven since
the former oven did not have an air or moisture
absorption system during drying and it caused

more accumulated moisture, so it would take

more time to dry as well [12].
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(A) Tamarind that is too dry. (B) Suitable dry tamarind. (C) Very moist tamarind.

Fig. 5 Characteristics of dried tamarind by the electric oven with solar energy

Table 2 Results of the efficiency testing of the former electric oven.

Experimental Average Drying time Drying Consistency Consumption Rate
Variables (Minute) (Percent) (Baht per hour)
Temperature 45 °C 450 71 25.81
Temperature 50 °C 390 79 22.35
Temperature 55 °c 355 76 20.64
Temperature 60 °C 275 85 15.48
Temperature 65 °C 240 85 13.77
Temperature 70 °C 180 87 10.32
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3.4The results of efficiency testing of an
electric oven with solar energy from using only
electricity.

From Table 3, the experiment found that the
maximum temperature of the oven was 60
degrees Celsius and a slow increase in heating
due to it used only one heat setting. Therefore,
the suitable variable in dryness was at 60
degrees Celsius, the percentage of the drying
consistency was 91 percent and the consumption
rate was 6.51 baht per hour. If the temperature
was less than 60 degrees Celsius, the
consistency in dryness was low [13]. Since the
timing for dryness was 245 minutes, the ability in

drying was twice a day.

ISSN (Print): 1686-9869, ISSN (online): 2697-5548
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3.5 The results of efficiency testing of an
electric oven with solar energy.
suitable

the

Table 4 shows that the most
temperature was 65 degrees Celsius,
percentage of drying consistency was 94 percent
and the consumption rate was 5.62 baht per
hour. The drying time was 190 minutes and it
was able to dry 3 times a day. The capacity was
increase from around 80-100 kilograms per day
to about 120-150 kilograms per day. However,
from the analysis, it was found that heat,
moisture, and time greatly affected the tamarind
drying process. If the temperature was too hot,
the tamarind dried unevenly. Some part was

dried than other parts [14].

Table 3 Results of efficiency testing of an electric oven with solar energy from using only electricity

Experimental Average Drying Time

Drying Consistency Consumption Rate

Variables (Minute) (Percent) (Baht per hour)
Temperature 45 °C 425 78 11.38
Temperature 50 °C 350 82 9.48
Temperature 40 °C 315 88 8.52
Temperature 60 °c 245 91 6.51

Table 4 Results of efficiency testing of an electric oven with solar energy

Experimental Average Drying Time

Drying Consistency Consumption Rate

Variables (Minute) (Percent) (Baht per hour)
Temperature 45 °c 390 82 11.55
Temperature 50 °c 330 86 9.75
Temperature 55 °c 295 88 8.71
Temperature 60 °c 210 91 6.23
Temperature 65 °C 190 94 5.62
Temperature 70 °c 135 96 4.02
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On the other hand, if the temperature was
lower, it affected moisture in tamarind to take
longer in drying [15]. Hence, moisture-controlling
systems with ventilating fans can vent the
humidity very well.

In comparison, it was found that the electric
oven combined with solar energy is more efficient
than conventional ovens. Considering the
percentage of tamarind drying at uniform dryness
throughout the pods and energy consumption of
all variables, when considering the best variable,
the baking temperature was 65 0C, which is the
variable that Duangthong Community Enterprise
Group has most satisfied and wanted both in
terms of dryness, tamarind color, time and energy
consumption because the tamarind is not dry and
not too moist, and when considering at 70 OC, the
percentage drier was higher than all variables.
However, the baked tamarind is dry only on the
skin surface. Due to the high temperature, the

area dries out too quickly.

4. Conclusion

The objectives of the research were to design
and fabricate the electric oven in combination
with solar energy for Duang Thong Community
Enterprise to increase the production of seasoned
sour tamarind comparing the efficiency of the
former oven and the developed one. The results
of tamarind drying by the electric oven with solar
to the best variable

energy in considering

ISSN (Print): 1686-9869, ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2021.08.005

percentage of drying consistency at 94 percent
with drying time average at 190 minutes and
approximately consumption rate at 5.62 baht per
hour. Compared to the former oven, the best
variable of drying consistency percentage was 85
percent, the drying time was around 240 minutes
and the consumption rate was approximately
13.77 baht per hour. Compared to the power, it
can save money around 8.15 baht per hour and
save the time about 50 minutes per time. If
considered in 1 day, the former oven can dry
twice a day but the electric oven with solar
energy can dry 3 times a day. The production
can increase by at least 20-50 kilograms per day.
Normally, the enterprise group can dry tamarind
80-100 kilograms per day, and if the low-cost
ovens were built more and used by the members
in this enterprise group, they will be able to
increase their production capacity according to
the number of machines since the ovens can be

applied with the household electricity.
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